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THIADIAZOLE DERIVATIVES AS INHIBITORS OF CYCLIC GMP-AMP
SYNTHASE AND USES THEREOF

RELATED APPLICATIONS
{8081] This application claims priority under 35 U.S.C. § 119(¢) to U.S. provisional patent
applications, U.S.S.N. 63/433,987, filed December 20, 2022; and U.S.S.N. 63/501,320, filed May 10,

2023, the entire contents of each of which are incorporated herein by reference.

BACKGROUND
{8002} Aberrant accumulation of cytosolic DNA induces type I interferons and other cytokines that
are important for antimicrobial defense but can also induce autoimmunity. This DNA signaling
pathway requires the stimulator of interferon genes (STING) adapter protein and the transcription
factors NF-xB and IRF3, but the mechanism of DNA sensing was unclear until recently. It is now
understood that mammalian cytosolic extracts synthesize cyclic GMP-AMP (¢cGAMP) in vitro from
ATP and GTP in the presence of DNA rather than RNA (WO 2014099824). DNA transfection or DNA
virus infection of mammalian cells also trigger the production of cGAMP. cGAMP binds to STING,
leading to IRF3 activation and induction of interferon-p (IFN). Thus, cGAMP is the first cyclic
dinucleotide in metazoans, and cGAMP functions as an endogenous secondary messenger that
induces interferon production in response to cytosolic DNA.
{8003} cGAMP synthase (cGAS) is an enzyme that intervenes in the synthesis of cyclic GMP-AMP
and belongs to the nucleotidyltransferase family. Overexpression of ¢cGAS activates the transcription
factor IRF3 and induces IFNP in a STING-dependent manner. Knockdown of ¢cGAS inhibits IRF3
activation and IFNP induction by DNA transfection or DNA virus infection. cGAS binds to DNA in
the cytoplasm and catalyzes cGAMP synthesis. These findings indicate that cGAS is a cytosolic
DNA sensor that induces interferons by producing the second messenger cGAMP.
{8004} The critical role of cGAS in cytosolic DNA sensing has been established in different
pathogenic bacteria, viruses, and retroviruses (US 20210155625). Additionally, cGAS is essential in
various other biological processes, such as cellular senescence and recognition of ruptured
micronuclei in the surveillance of potential cancer cells.
{8085] There is a need for therapeutic agents that target cGAS. Small molecule inhibitors that are
specific for cGAS would be of great value in treating diseases that arise from inappropriate cGAS
activity and the resulting undesired type I interferon activity. This present disclosure is intended to

fill this unmet need associated with current cGAS inhibition therapy.
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SUMMARY
{31006} Provided herein are ¢cGAS inhibitors of Formula (I):
N—N

0
o o N/< \
o | W S R*)m
~o A
RZ

~N
R (),

or pharmaceutically acceptable salts thereof, wherein Ring A, R', R* R®, R* and m are described
herein.
{8007} Further provided are methods of preparation, methods of treatment, and pharmaceutical
compositions comprising same.

DEFINITIONS
8008} Definitions of specific functional groups and chemical terms are described in more detail
below. The chemical elements are identified in accordance with the Periodic Table of the Elements,
CAS version, Handbook of Chemistry and Physics, 75™ Ed., inside cover, and specific functional
groups are generally defined as described therein. Additionally, general principles of organic
chemistry, as well as specific functional moieties and reactivity, are described in Organic Chemistry,
Thomas Sorrell, University Science Books, Sausalito, 1999; Smith and March March s Advanced
Organic Chemistry, 5™ Edition, John Wiley & Sons, Inc., New York, 2001; Larock, Comprehensive
Organic Transformations, VCH Publishers, Inc., New York, 1989; and Carruthers, Some Modern
Methods of Organic Synthesis, 3™ Edition, Cambridge University Press, Cambridge, 1987.
{8009} Compounds described herein can comprise one or more asymmetric centers, and thus can
exist in various stereoisomeric forms, e.g., enantiomers and/or diastereomers. For example, the
compounds described herein can be in the form of an individual enantiomer, diasterecomer or
geometric isomer, or can be in the form of a mixture of stereoisomers, including racemic mixtures
and mixtures enriched in one or more stereoisomer. Isomers can be isolated from mixtures by
methods known to those skilled in the art, including chiral high pressure liquid chromatography
(HPLC) and the formation and crystallization of chiral salts; or preferred isomers can be prepared by
asymmetric syntheses. See, for example, Jacques et al., Enantiomers, Racemates and Resolutions
(Wiley Interscience, New York, 1981); Wilen et al., Tetrahedron 33:2725 (1977); Eliel, E.L.
Stereochemistry of Carbon Compounds (McGraw-Hill, NY, 1962); and Wilen, S.H. 7ables of
Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame Press, Notre
Dame, IN 1972). Compounds described herein can additionally encompasses individual isomers
substantially free of other isomers, and alternatively, as mixtures of various isomers.
8010} Unless otherwise stated, compounds described herein are also meant to include compounds
that differ only in the presence of one or more isotopically enriched atoms. For example, compounds

having the present structures except for the replacement of hydrogen by deuterium or tritium,
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replacement of '°F with '°F, or the replacement of a carbon by a *C- or '*C-enriched carbon are
within the scope of the disclosure. Such compounds are useful, for example, as analytical tools or
probes in biological assays.

{6011} When a range of values is listed, it is intended to encompass each value and sub—range within
the range. For example “Ci- alkyl” is intended to encompass, Ci, Cs, Cs, C4, Cs, Cs, Cis, Cis, Ci4,
Cis, Cia, Cos, Cos, Cog, Co3, Csg, Cas, Csa, Cas, Cas, and Css alkyl,

{8012 “Alkyl” refers to a radical of a straight—chain or branched saturated hydrocarbon group
having from 1 to 10 carbon atoms (“C,_0 alkyl”). In some embodiments, an alkyl group has 1 to 9
carbon atoms (“Ci_s alkyl”). In some embodiments, an alkyl group has 1 to 8 carbon atoms (“Ci_s
alkyl”). In some embodiments, an alkyl group has 1 to 7 carbon atoms (“Ci_7 alkyl”). In some
embodiments, an alkyl group has 1 to 6 carbon atoms (“C;_s alkyl”). In some embodiments, an alkyl
group has 1to 5 carbon atoms (“C,_s alkyl”). In some embodiments, an alkyl group has 1 to 4 carbon
atoms (“Ci4 alkyl”). In some embodiments, an alkyl group has 1 to 3 carbon atoms (“Ci_; alkyl”). In
some embodiments, an alkyl group has 1 to 2 carbon atoms (“°Ci_; alkyl”). In some embodiments, an
alkyl group has 1 carbon atom (“C; alkyl”). In some embodiments, an alkyl group has 2 to 6 carbon
atoms (“C,¢alkyl”). Examples of Ci_s alkyl groups include methyl (C:), ethyl (C,), n—propyl (Cs),
isopropyl (Cs), n-butyl (C.), tert—butyl (Cs), sec—butyl (C.), iso-butyl (Cs), n—pentyl (Cs), 3—
pentanyl (Cs), amyl (Cs), neopentyl (Cs), 3—methyl-2-butanyl (Cs), tertiary amyl (Cs), and n—hexyl
(Co). Additional examples of alkyl groups include n—heptyl (C;), n—octyl (Cs) and the like. Unless
otherwise specified, each instance of an alkyl group is independently unsubstituted (an
“unsubstituted alkyl”) or substituted (a “substituted alkyl™) with one or more substituents. In some
embodiments, the alkyl group is an unsubstituted C,_0 alkyl (e.g., -CH3). In some embodiments, the
alkyl group is a substituted Ci_10 alkyl.

{8013} “Haloalkyl” refers to a substituted alkyl group, as defined herein, wherein one or more of the
hydrogen atoms are independently replaced by a halogen, e.g., fluoro, bromo, chloro, or iodo.
“Perhaloalkyl” is a subset of haloalkyl, and refers to an alkyl group wherein all of the hydrogen
atoms are independently replaced by a halogen, e.g., fluoro, bromo, chloro, or iodo. In some
embodiments, the haloalkyl moiety has 1 to 8 carbon atoms (“Ci_s haloalkyl™). In some
embodiments, the haloalkyl moiety has 1 to 6 carbon atoms (“Ci_s haloalkyl”). In some
embodiments, the haloalkyl moiety has 1 to 4 carbon atoms (“Ci_ haloalkyl™”). In some
embodiments, the haloalkyl moiety has 1 to 3 carbon atoms (“Ci_; haloalkyl”). In some
embodiments, the haloalkyl moiety has 1 to 2 carbon atoms (“Ci_; haloalkyl”). In some
embodiments, all of the haloalkyl hydrogen atoms are replaced with fluoro to provide a
perfluoroalkyl group. In some embodiments, all of the haloalkyl hydrogen atoms are replaced with
chloro to provide a “perchloroalkyl” group. Examples of haloalkyl groups include —CF5, —CF,CF5, —
CF,CF,CF;, —-CCl;, —CFCl,, —CF,(l, and the like.

{08141 “Alkenyl” refers to a radical of a straight—chain or branched hydrocarbon group having from
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2 to 10 carbon atoms and one or more carbon-carbon double bonds (e.g., 1, 2, 3, or 4 double bonds)
(“Cyo10 alkenyl™). In some embodiments, an alkenyl group has 2 to 9 carbon atoms (“C,_y alkenyl”).
In some embodiments, an alkenyl group has 2 to 8 carbon atoms (“C,_s alkenyl™). In some
embodiments, an alkenyl group has 2 to 7 carbon atoms (“C»_7 alkenyl™). In some embodiments, an
alkenyl group has 2 to 6 carbon atoms (“C,_s alkenyl”). In some embodiments, an alkenyl group has
2 to 5 carbon atoms (“Cs_s alkenyl”). In some embodiments, an alkenyl group has 2 to 4 carbon
atoms (“C, alkenyl™). In some embodiments, an alkenyl group has 2 to 3 carbon atoms (“Cz3
alkenyl”). In some embodiments, an alkenyl group has 2 carbon atoms (“C; alkenyl”). The one or
more carbon—carbon double bonds can be internal (such as in 2-butenyl) or terminal (such as in 1-
butenyl). Examples of C,_4 alkenyl groups include ethenyl (C»), 1-propenyl (Cs), 2—propenyl (Cs),
I-butenyl (C4), 2-butenyl (Cs), butadienyl (Cs), and the like. Examples of C,_¢ alkenyl groups
include the aforementioned C, 4 alkenyl groups as well as pentenyl (Cs), pentadienyl (Cs), hexenyl
(Cs), and the like. Additional examples of alkenyl include heptenyl (C;), octenyl (Cs), octatrienyl
(Cs), and the like. Unless otherwise specified, each instance of an alkenyl group is independently
unsubstituted (an “unsubstituted alkenyl”) or substituted (a “substituted alkenyl”) with one or more
substituents. In some embodiments, the alkenyl group is an unsubstituted C,_10 alkenyl. In some
embodiments, the alkenyl group is a substituted C. 1 alkenyl.

{8015} “Alkynyl” refers to a radical of a straight—chain or branched hydrocarbon group having from
2 to 10 carbon atoms and one or more carbon-carbon triple bonds (e.g., 1, 2, 3, or 4 triple bonds)
(“Ca-10 alkynyl™). In some embodiments, an alkynyl group has 2 to 9 carbon atoms (“C; o alkynyl”).
In some embodiments, an alkynyl group has 2 to 8 carbon atoms (“C,_s alkynyl”). In some
embodiments, an alkynyl group has 2 to 7 carbon atoms (“C,_7 alkynyl”). In some embodiments, an
alkynyl group has 2 to 6 carbon atoms (“C,_s alkynyl”). In some embodiments, an alkynyl group has
2 to 5 carbon atoms (“C,-s alkynyl”). In some embodiments, an alkynyl group has 2 to 4 carbon
atoms (“C, alkynyl”). In some embodiments, an alkynyl group has 2 to 3 carbon atoms (“C,3
alkynyl”). In some embodiments, an alkynyl group has 2 carbon atoms (“C: alkynyl™). The one or
more carbon—carbon triple bonds can be internal (such as in 2-butynyl) or terminal (such as in 1-
butynyl). Examples of C,4 alkynyl groups include, without limitation, ethynyl (C,), 1-propynyl
(Cs), 2—propynyl (Cs), 1-butynyl (Cs), 2-butynyl (Cs), and the like. Examples of C,_¢ alkenyl groups
include the aforementioned C,4 alkynyl groups as well as pentynyl (Cs), hexynyl (Cs), and the like.
Additional examples of alkynyl include heptynyl (Cs), octynyl (Cs), and the like. Unless otherwise
specified, each instance of an alkynyl group is independently unsubstituted (an “unsubstituted
alkynyl”) or substituted (a “substituted alkynyl™) with one or more substituents. In some
embodiments, the alkynyl group is an unsubstituted C,_1o alkynyl. In some embodiments, the alkynyl
group is a substituted C, joalkynyl.

{3016} “Carbocyclyl” or “carbocyclic” refers to a radical of a non—aromatic cyclic hydrocarbon

group having from 3 to 14 ring carbon atoms (“Cs_14 carbocyclyl”) and zero heteroatoms in the non—
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aromatic ring system. In some embodiments, a carbocyclyl group has 3 to 10 ring carbon atoms
(“Cs_10 carbocyclyl™). In some embodiments, a carbocyclyl group has 3 to 9 ring carbon atoms (“Cs
carbocyclyl”). In some embodiments, a carbocyclyl group has 3 to 8 ring carbon atoms (“Cs_s
carbocyclyl”). In some embodiments, a carbocyclyl group has 3 to 7 ring carbon atoms (“Cs_;
carbocyclyl”). In some embodiments, a carbocyclyl group has 3 to 6 ring carbon atoms (“Cs_s
carbocyclyl”). In some embodiments, a carbocyclyl group has 4 to 6 ring carbon atoms (“Ca_s
carbocyclyl”). In some embodiments, a carbocyclyl group has 5 to 6 ring carbon atoms (“Cs_s
carbocyclyl”). In some embodiments, a carbocyclyl group has 5 to 10 ring carbon atoms (“Cs_io
carbocyclyl”). Exemplary C;_¢ carbocyclyl groups include, without limitation, cyclopropyl (Cs),
cyclopropenyl (Cs), cyclobutyl (Cs), cyclobutenyl (Cs), cyclopentyl (Cs), cyclopentenyl (Cs),
cyclohexyl (Cs), cyclohexenyl (Cs), cyclohexadienyl (Cs), and the like. Exemplary Cs_s carbocyclyl
groups include, without limitation, the aforementioned Cs_s carbocyclyl groups as well as
cycloheptyl (C5), cycloheptenyl (C), cycloheptadienyl (C5), cycloheptatrienyl (Cs), cyclooctyl (Cs),
cyclooctenyl (Cs), bicyclo[2.2.1]heptanyl (C5), bicyclo[2.2.2]octany] (Cs), and the like. Exemplary
Cs_10 carbocyclyl groups include, without limitation, the aforementioned Cs s carbocyclyl groups as
well as cyclononyl (Co), cyclononenyl (Cs), cyclodecyl (Cio), cyclodecenyl (Cio), octahydro—1H-
indenyl (Co), decahydronaphthalenyl (Cp), spiro[4.5]decanyl (Cyo), and the like. As the foregoing
examples illustrate, in some embodiments, the carbocyclyl group is either monocyclic (“monocyclic
carbocyclyl”) or polycyclic (e.g., containing a fused, bridged or spiro ring system such as a bicyclic
system (“bicyclic carbocyclyl”) or tricyclic system (“tricyclic carbocyclyl™)) and can be saturated or
can contain one or more carbon—carbon double or triple bonds. “Carbocyclyl” also includes ring
systems wherein the carbocyclyl ring, as defined above, is fused with one or more aryl or heteroaryl
groups wherein the point of attachment is on the carbocyclyl ring, and in such instances, the number
of carbons designate the number of carbons in the polycyclic ring system. Unless otherwise
specified, each instance of a carbocyclyl group is independently unsubstituted (an “unsubstituted
carbocyclyl”) or substituted (a “substituted carbocyclyl”) with one or more substituents. In some
embodiments, the carbocyclyl group is an unsubstituted Cs_14 carbocyclyl. In some embodiments, the
carbocyclyl group is a substituted Cs_14 carbocyclyl.

{08171 In some embodiments, “carbocyclyl” is a monocyclic, saturated carbocyclyl group having
from 3 to 14 ring carbon atoms (“Cs_14 cycloalkyl”). In some embodiments, “carbocyclyl” is a
monocyclic, saturated carbocyclyl group having from 3 to 10 ring carbon atoms (“Cs_io cycloalkyl™).
In some embodiments, a cycloalkyl group has 3 to 8 ring carbon atoms (“Cs_s cycloalkyl™). In some
embodiments, a cycloalkyl group has 3 to 6 ring carbon atoms (“Cs_s cycloalkyl™). In some
embodiments, a cycloalkyl group has 4 to 6 ring carbon atoms (“Cs_s cycloalkyl™). In some
embodiments, a cycloalkyl group has 5 to 6 ring carbon atoms (“Cs_s cycloalkyl™). In some
embodiments, a cycloalkyl group has 5 to 10 ring carbon atoms (“Cs_; cycloalkyl™). Examples of

Cs_s cycloalkyl groups include cyclopentyl (Cs) and cyclohexyl (Cs). Examples of Cs 6 cycloalkyl



WO 2024/137607 PCT/US2023/084787

groups include the aforementioned Cs 6 cycloalkyl groups as well as cyclopropyl (Cs) and cyclobutyl
(C4). Examples of Cs_s cycloalkyl groups include the aforementioned Cs_s cycloalkyl groups as well
as cycloheptyl (C7) and cyclooctyl (Cs). Unless otherwise specified, each instance of a cycloalkyl
group is independently unsubstituted (an “unsubstituted cycloalkyl”) or substituted (a “substituted
cycloalkyl”) with one or more substituents. In some embodiments, the cycloalkyl group is an
unsubstituted Cs_14 cycloalkyl. In some embodiments, the cycloalkyl group is a substituted Cs_14
cycloalkyl.

{8018} “Heterocyclyl” or “heterocyclic” refers to a radical of a 3— to 14-membered non—aromatic
ring system having ring carbon atoms and 1 to 4 ring heteroatoms, wherein each ring heteroatom is
independently selected from nitrogen, oxygen, and sulfur (“3-14 membered heterocyclyl”). It is
understood that the ring sulfur or ring nitrogen may exist in an oxygenated state, such as an N-oxide
(N-0), sulfonyl (S(=0)-) or sulfinyl (S=0) ring heteroatom. In heterocyclyl groups that contain one
or more nitrogen atoms, the point of attachment can be a carbon or nitrogen atom, as valency
permits. A heterocyclyl group can either be monocyclic (“monocyclic heterocyclyl™) or polycyclic
(e.g., a fused, bridged or spiro ring system such as a bicyclic system (“bicyclic heterocyclyl™) or
tricyclic system (“tricyclic heterocyclyl™)), and can be saturated or can contain one or more carbon—
carbon double or triple bonds. Heterocyclyl polycyclic ring systems can include one or more
heteroatoms in one or both rings. “Heterocyclyl” also includes (i) polycyclic ring systems wherein
the heterocyclyl ring, as defined above, is fused (e.g., spiro-fused or ring fused) or bridged with one
or more carbocyclyl groups wherein the point of attachment is either on the carbocyclyl or
heterocyclyl ring, or (ii) polycyclic ring systems wherein the heterocyclyl ring, as defined above, is
fused with one or more aryl or heteroaryl groups, wherein the point of attachment is on the
heterocyclyl ring, and in such instances (i) and (ii), the number of ring members designate the
number of ring members in the polycyclic ring system. Unless otherwise specified, each instance of
heterocyclyl is independently unsubstituted (an “unsubstituted heterocyclyl”) or substituted (a
“substituted heterocyclyl”) with one or more substituents. In some embodiments, the heterocyclyl
group is an unsubstituted 3—14 membered heterocyclyl. In some embodiments, the heterocyclyl
group is a substituted 3—14 membered heterocyclyl.

{8019} In some embodiments, a heterocyclyl group is a 5—10 membered non—aromatic ring system
having ring carbon atoms and 1-4 ring heteroatoms, wherein each heteroatom is independently
selected from nitrogen, oxygen, and sulfur (“5-10 membered heterocyclyl”). In some embodiments,
a heterocyclyl group is a 5-8 membered non—aromatic ring system having ring carbon atoms and 1-
4 ring heteroatoms, wherein each heteroatom is independently selected from nitrogen, oxygen, and
sulfur (“5-8 membered heterocyclyl”). In some embodiments, a heterocyclyl group is a 5-6
membered non—aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms, wherein
cach heteroatom is independently selected from nitrogen, oxygen, and sulfur (*5-6 membered

heterocyclyl™). In some embodiments, the 5-6 membered heterocyclyl has 1-3 ring heteroatoms
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selected from nitrogen, oxygen, and sulfur. In some embodiments, the 5-6 membered heterocyclyl
has 1-2 ring heteroatoms selected from nitrogen, oxygen, and sulfur. In some embodiments, the 5-6
membered heterocyclyl has 1 ring heteroatom selected from nitrogen, oxygen, and sulfur.

{06201 Exemplary 3-membered heterocyclyl groups containing 1 heteroatom include, without
limitation, azirdinyl, oxiranyl, and thiiranyl. Exemplary 4-membered heterocyclyl groups containing
1 heteroatom include, without limitation, azetidinyl, oxetanyl and thietanyl. Exemplary 5—-membered
heterocyclyl groups containing 1 heteroatom include, without limitation, tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothiophenyl, dihydrothiophenyl, pyrrolidinyl, dihydropyrrolyl, and
pyrrolyl-2,5—dione. Exemplary 5-membered heterocyclyl groups containing 2 heteroatoms include,
without limitation, dioxolanyl, oxathiolanyl and dithiolanyl. Exemplary 5S—-membered heterocyclyl
groups containing 3 heteroatoms include, without limitation, triazolinyl, oxadiazolinyl, and
thiadiazolinyl. Exemplary 6-membered heterocyclyl groups containing 1 heteroatom include,
without limitation, piperidinyl, tetrahydropyranyl, dihydropyridinyl, and thianyl. Exemplary 6—
membered heterocyclyl groups containing 2 heteroatoms include, without limitation, piperazinyl,
morpholinyl, dithianyl, and dioxanyl. Exemplary 6-membered heterocyclyl groups containing 3
heteroatoms include, without limitation, triazinanyl. Exemplary 7-membered heterocyclyl groups
containing 1 heteroatom include, without limitation, azepanyl, oxepanyl and thiepanyl. Exemplary
8—membered heterocyclyl groups containing 1 heteroatom include, without limitation, azocanyl,
oxecanyl and thiocanyl. Exemplary bicyclic heterocyclyl groups include, without limitation,
indolinyl, isoindolinyl, dihydrobenzofuranyl, dihydrobenzothienyl, tetrahydrobenzothienyl,
tetrahydrobenzofuranyl, tetrahydroindolyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, decahydroisoquinolinyl, octahydrochromenyl, octahydroisochromenyl,
decahydronaphthyridinyl, decahydro—1,8—naphthyridinyl, octahydropyrrolo[3,2-b[pyrrole, indolinyl,
phthalimidyl, naphthalimidyl, chromanyl, chromenyl, IH-benzo|e][1,4]diazepinyl, 1,4,5,7-tetra-
hydropyrano|3,4-b]pyrrolyl, 5,6—dihydro—4H—furo[3,2-b]pyrrolyl, 6,7-dihydro-5SH-furo[3,2-
b]pyranyl, 5,7-dihydro—4H-thieno|2,3—c|pyranyl, 2,3—dihydro—1H-pyrrolo[2,3-b]pyridinyl, 2,3—
dihydrofuro[2,3-b]|pyridinyl, 4,5,6,7-tetrahydro—1H—pyrrolo[2,3-b|pyridinyl, 4,5,6,7-tetrahydro-
furo|3,2—c]pyridinyl, 4,5,6,7-tetrahydrothieno|[3,2-b[pyridinyl, 1,2,3 4—-tetrahydro—1,6—
naphthyridinyl, and the like.

{86211 “Aryl” refers to a radical of a monocyclic or polycyclic (e.g., bicyclic or tricyclic) 4n+2
aromatic ring system (e.g., having 6, 10, or 14 pi electrons shared in a cyclic array) having 6—14 ring
carbon atoms and zero heteroatoms provided in the aromatic ring system (“Ces_14 aryl”). In some
embodiments, an aryl group has 6 ring carbon atoms (“Cs aryl”; e.g., phenyl). In some embodiments,
an aryl group has 10 ring carbon atoms (“Cioaryl”; e.g., naphthyl such as 1-naphthyl and 2—
naphthyl). In some embodiments, an aryl group has 14 ring carbon atoms (“Cjsaryl”; e.g.,
anthracyl). “Aryl” also includes polycyclic ring systems wherein the aryl ring, as defined above, is

fused with one or more carbocyclyl or heterocyclyl groups wherein the radical or point of attachment
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is on the aryl ring, and in such instances, the number of carbon atoms designate the number of
carbon atoms in the polycyclic ring system. Unless otherwise specified, each instance of an aryl
group is independently unsubstituted (an “unsubstituted aryl™) or substituted (a “substituted aryl™)
with one or more substituents. In some embodiments, the aryl group is an unsubstituted Ces_14 aryl. In
some embodiments, the aryl group is a substituted Cs_14 aryl.

{8622} “Heteroaryl” refers to a radical of a 5-14 membered monocyclic or polycyclic (e.g., bicyclic,
tricyclic) 4n+2 aromatic ring system (e.g., having 6, 10, or 14 pi electrons shared in a cyclic array)
having ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring system, wherein
cach heteroatom is independently selected from nitrogen, oxygen, and sulfur (“5-14 membered
heteroaryl”). In heteroaryl groups that contain one or more nitrogen atoms, the point of attachment
can be a carbon or nitrogen atom, as valency permits. Heteroaryl polycyclic ring systems can include
ong or more heteroatoms in one or both rings. “Heteroaryl” also includes polycyclic ring systems
wherein the heteroaryl ring, as defined above, (i) is fused with one or more carbocyclyl or
heterocyclyl groups wherein the point of attachment is on the heteroaryl ring, or (ii) is fused with
one or more aryl groups wherein the point of attachment is either on the aryl or heteroaryl ring, and
in such instances (i) and (i1), the number of ring members designate the number of ring members in
the fused polycyclic ring system. Polycyclic heteroaryl groups wherein one ring does not contain a
ring heteroatom (e.g., indolyl, quinolinyl, carbazolyl, and the like), the point of attachment can be on
cither ring, i.e., either the ring bearing a ring heteroatom (e.g., 2—indolyl) or the ring that does not
contain a ring heteroatom (e.g., 5—indolyl).

{66231 In some embodiments, a heteroaryl group is a 5-10 membered aromatic ring system having
ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring system, wherein each
heteroatom is independently selected from nitrogen, oxygen, and sulfur (*“5-10 membered
heteroaryl”). In some embodiments, a heteroaryl group is a 5-8 membered aromatic ring system
having ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring system, wherein
cach heteroatom is independently selected from nitrogen, oxygen, and sulfur (*5-8 membered
heteroaryl”). In some embodiments, a heteroaryl group is a 5—6 membered aromatic ring system
having ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring system, wherein
cach heteroatom is independently selected from nitrogen, oxygen, and sulfur (*5-6 membered
heteroaryl”). In some embodiments, the 5—6 membered heteroaryl has 1-3 ring heteroatoms selected
from nitrogen, oxygen, and sulfur. In some embodiments, the 5-6 membered heteroaryl has 1-2 ring
heteroatoms selected from nitrogen, oxygen, and sulfur. In some embodiments, the 5-6 membered
heteroaryl has 1 ring heteroatom selected from nitrogen, oxygen, and sulfur. Unless otherwise
specified, each instance of a heteroaryl group is independently unsubstituted (an “unsubstituted
heteroaryl™) or substituted (a “substituted heteroaryl™) with one or more substituents. In some
embodiments, the heteroaryl group is an unsubstituted 5—14 membered heteroaryl. In some

embodiments, the heteroaryl group is a substituted 5—14 membered heteroaryl.
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{8024} Exemplary 5-membered heteroaryl groups containing 1 heteroatom include, without
limitation, pyrrolyl, furanyl and thiophenyl. Exemplary 5-membered heteroaryl groups containing 2
heteroatoms include, without limitation, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, and
isothiazolyl. Exemplary 5S—-membered heteroaryl groups containing 3 heteroatoms include, without
limitation, triazolyl, oxadiazolyl, and thiadiazolyl. Exemplary 5-membered heteroaryl groups
containing 4 heteroatoms include, without limitation, tetrazolyl. Exemplary 6—membered heteroaryl
groups containing 1 heteroatom include, without limitation, pyridinyl. Exemplary 6-membered
heteroaryl groups containing 2 heteroatoms include, without limitation, pyridazinyl, pyrimidinyl,
and pyrazinyl. Exemplary 6-membered heteroaryl groups containing 3 or 4 heteroatoms include,
without limitation, triazinyl and tetrazinyl, respectively. Exemplary 7-membered heteroaryl groups
containing 1 heteroatom include, without limitation, azepinyl, oxepinyl, and thiepinyl. Exemplary
5,6-bicyclic heteroaryl groups include, without limitation, indolyl, isoindolyl, indazolyl,
benzotriazolyl, benzothiophenyl, isobenzothiophenyl, benzofuranyl, benzoisofuranyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzoxadiazolyl, benzthiazolyl, benzisothiazolyl,
benzthiadiazolyl, indolizinyl, and purinyl. Exemplary 6,6-bicyclic heteroaryl groups include,
without limitation, naphthyridinyl, pteridinyl, quinolinyl, isoquinolinyl, cinnolinyl, quinoxalinyl,
phthalazinyl, and quinazolinyl. Exemplary tricyclic heteroaryl groups include, without limitation,
phenanthridinyl, dibenzofuranyl, carbazolyl, acridinyl, phenothiazinyl, phenoxazinyl and
phenazinyl.

{8025] “Halo” or “halogen” refers to fluorine (fluoro, —F), chlorine (chloro, —Cl), bromine (bromo, —
Br), or iodine (iodo, —I) radicals.

{8026} “Partially unsaturated” refers to a ring moiety that includes at least one double or triple bond.
The term “partially unsaturated” is intended to encompass rings having multiple sites of
unsaturation, but is not intended to include aromatic groups (e.g., aryl or heteroaryl moieties).
{8027} “Saturated” refers to a ring moiety that does not contain a double or triple bond, i.e., the ring
contains all single bonds.

{8028} Affixing the suffix “—ene” to a group indicates the group is a divalent moiety, e.g., alkylene is
the divalent moiety of alkyl, haloalkylene is the divalent moiety of haloalkyl alkenylene is the
divalent moiety of alkenyl, alkynylene is the divalent moiety of alkynyl, heteroalkylene is the
divalent moiety of heteroalkyl, heteroalkenylene is the divalent moiety of heteroalkenyl,
heteroalkynylene is the divalent moiety of heteroalkynyl, carbocyclylene is the divalent moiety of
carbocyclyl, heterocyclylene is the divalent moiety of heterocyclyl, arylene is the divalent moiety of
aryl, and heteroarylene is the divalent moiety of heteroaryl. By way of example, alkylene may be a
Ci.s alkylene, which may be linear or branched. An alkylene may further be a C;_4 alkylene.
Exemplary C,.4 alkylene groups include, but are not limited to, -CH,-, -CH(CHs;)-, -C(CHs),-, -
CH.CHz:-, -CH,CH(CHs)-, -CH,C(CHj5).-, -CH,CH,CH,-, -CH.CH,CH,CH>-, and the like.

{80291 “Salt” refers to any and all salts.



WO 2024/137607 PCT/US2023/084787

{8030} “Pharmaceutically acceptable salt” refers to those salts which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of humans and lower animals without
undue toxicity, irritation, allergic response and the like, and are commensurate with a reasonable
benefit/risk ratio. Examples of pharmaceutically acceptable acid addition salts include, but are not
limited to, salts formed from inorganic acids, such as hydrochloric acid, hydrobromic acid,
phosphoric acid, sulfuric acid and perchloric acid salts, or salts formed from organic acids such as
acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by
using other methods used in the art such as ion exchange. Other pharmaceutically acceptable salts
include adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate,
butyrate, camphorate, camphorsulfonate, citrate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate, gluconate,
hemisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy—cthanesulfonate, lactobionate, lactate,
laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2—naphthalenesulfonate,
nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3—phenylpropionate,
phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p—
toluenesulfonate, undecanoate, valerate salts, and the like. Pharmaceutically acceptable salts derived
from appropriate bases include alkali metal, alkaline carth metal, ammonium and N"(C; salkyl),
salts. Representative alkali or alkaline earth metal salts include sodium, lithium, potassium, calcium,
magnesium, and the like. Further pharmaceutically acceptable salts include, when appropriate,
nontoxic ammonium, quatemary ammonium, and amine cations formed using counterions such as
halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, lower alkyl sulfonate, and aryl sulfonate.
{8031} A “free base” refers to a neutral non-ionized form of a compound which is not a salt or
pharmaceutically acceptable salt.

{8032} 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. 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, iodo) and
sulfonyl substituted hydroxyl groups (e.g., -O-tosyl, -O-mesyl, and -O-besyl).

{8033] A “patient” or “subject” is used interchangeably herein, and refers to a mammal, e.g., a
human, mouse, rat, guinea pig, dog, cat, horse, cow, pig, or non-human primate, such as a monkey,
chimpanzee, baboon, or rhesus. In certain embodiments, the patient or subject is a human.

{0034} “Effective amount” or “therapeutically effective amount™ are used interchangeably herein,
and refer to an amount of the compound sufficient to provide a therapeutic benefit in the treatment of
a disease, disorder or condition, or to delay or minimize one or more symptoms associated with the
disease, disorder or condition in a subject in need thereof. An effective amount can encompass an
amount that improves overall therapy, reduces or avoids symptoms or causes of disease or condition,

or enhances the therapeutic efficacy of another therapeutic agent. The effective amount of a
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compound may vary depending on such factors as the desired biological endpoint, the
pharmacokinetics of the compound, the disease being treated, the mode of administration, and the
age, health, and condition of the subject.
{8035] “Disease”, “disorder”, “condition”, or “state” are used interchangeably herein.
{8036} “Treating” or “treat” or “treatment” describes the management and care of a subject in need
thereof, for the purpose of combating a disease, condition, or disorder in the subject, and includes
the administration of a compound, or a pharmaceutically acceptable salt thereof, to alleviate the
symptoms or complications of a disease, condition or disorder, or to eliminate the disease, condition
or disorder. The term “treat” can also include treatment of a cell ix vitro or an animal model. It is to
be appreciated that references to “treating” or “treatment” include the alleviation of established
symptoms of a condition, and therefore includes: (1) delaying the appearance of clinical symptoms
of the state, disorder or condition developing in a subject that may be afflicted with or predisposed to
the state, disorder or condition but does not yet experience or display clinical or subclinical
symptoms of the state, disorder or condition, (2) 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.
{8037} “Modulate”, “modulating” and the like, refer to the ability of a compound to change the
activity of a particular biological process (e.g., cGAS activity) in a cell relative to vehicle.
{0038} “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., cGAS
activity) in a cell relative to vehicle.
8039} The phrase “at least one” refers to one instance or more than one instance.
{0040} 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.
{8041} The term "and/or" is used in this disclosure to mean either "and" or "or" unless indicated
otherwise.
DETAILED DESCRIPTION
i.  Compounds

{8042} Provided herein are compounds of Formula (I):

@) N—N
Ox O AN
N S 4
1 I A (R
RL AN
~N<
RS R .

or pharmaceutically acceptable salts thereof, wherein:

Ring A is a 5-membered monocyclic heteroaryl;

11
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R' is C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, -L;-(C3-Cs carbocyclyl), or -Ls-(4- to 10-
membered heterocyclyl), wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are
independently substituted with 0, 1, 2, 3, or 4 R'*; each R'# is independently halogen, -OR'®, -
N(R'®),, -SR'®_ -C(=0)OR'®, -C(=0)N(R'“),, -(C;-C; alkylene)-OR'®, or -(C;-C; alkylene)-SR'®, or
two instances of R'* are taken together to form =0; each R'” is independently hydrogen, C;-Caalkyl,
or Ci-Cshaloalkyl, wherein the alkyl and haloalkyl are independently substituted with 0, 1, 2, 3, or 4
R'P; each R'“ is independently hydrogen, C;-Cs alkyl, C;-C; haloalkyl, or -OR'; each R'" is
independently halogen, -OR', or -N(R'"),; and each R'" is independently hydrogen, C;-C; alkyl, or
C,-Cs haloalkyl;

Ls is a bond, C:-C; alkylene, or -(Ci-Cs alkylene)-O-, wherein the alkylene is independently
substituted with 0, 1, 2, 3, or 4 R'®; and each R'® is independently -(C;-C; alkylene)-OR'® or -OR'®,
or two instances of R'® are taken together to form =0;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently halogen, -OR*®, or -N(R*),, wherein each R** is independently hydrogen, C;-Cs alkyl,
or Ci-C; haloalkyl;

or R! and R” are joined, with the atoms to which they are attached, to form a 6- or 7-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R'#;

R? is C;-Cyp alkyl, C,-Cyp alkenyl, C,-Cy alkynyl, Cs-Co carbocyclyl, or 4- to 10-membered
heterocyclyl, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are independently
substituted with 0, 1, 2, 3, or 4 R**;

or R? and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R** is independently C;-Cs alkyl, C>-C; alkenyl, C>-C; alkynyl, halogen, =0, -L;-CN, -
L1-SOR®C, -L;-SO.RC, -L;-SR*E, -L;-PO(R*),. -L1-ORE, -Li-N(R*®),, -Li-C(=0)N(R*®),, -L-
C(=0)OR?*®, -L;~(C5-Cs carbocyclyl), -Li-(4- to 6-membered heterocyclyl), -Li-(Cs.10 aryl), or -L;-(5-
to 10-membered heteroaryl), or two R** groups are joined, with the atoms to which they are attached,
to form Cs aryl, 5- to 6-membered heteroaryl, Cs-Cs carbocyclyl, or 4- to 6-membered heterocyclyl,
and wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl are
independently substituted with 0, 1, 2, 3, or 4 R*";

each R*® is independently hydrogen, C;-Cs alkyl, Cs-Cs carbocyclyl, or 4- to 6-membered
heterocyclyl, wherein the alkyl, carbocyclyl, and heterocyclyl are independently substituted with 0, 1,
2,3, 0r4 R°";

each R°“ is independently C;-C; alkyl or C;-C; haloalkyl;

each R’" is independently halogen, -OR**, -CN, C;-C;s alkyl, or C;-C; haloalkyl;

each R* is independently hydrogen, C,-C, alkyl, or C;-C, haloalkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*"),, C,-C; alkyl, or C;-Cs
haloalkyl, wherein each R** and R*® are independently hydrogen, C;-C; alkyl, C;-C; haloalkyl, or -

12
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C(=0)R*", wherein R*" is C;-Cs alkyl or C;-Cs haloalkyl;
each L, and L is independently a bond, C,-Cs alkylene, or C;-Cs haloalkylene; and
mis 0, 1or2.

{8043} In some embodiments, provided herein are compounds of Formula (I):

o] N~

R3/N\R2

@,
or pharmaceutically acceptable salts thereof, wherein:

Ring A is a 5-membered monocyclic heteroaryl;

R'is C;-Cs alkyl, C-Cs alkenyl, or C>-Cs alkynyl, wherein the alkyl, alkenyl, and alkynyl are
independently substituted with 0, 1, 2, 3, or 4 R'*; each R'* is independently halogen, -OR'®, or -
N(R'®),; and each R'® is independently hydrogen, C;-Cs alkyl or C;-Cs haloalkyl;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently halogen, -OR*®, or -N(R*®),, wherein each R*® is independently hydrogen, C;-C; alkyl,
or C;-C; haloalkyl;

R? is C;-Cyp alkyl, C,-Cyp alkenyl, C,-Cy alkynyl, C3-Co carbocyclyl, or 4- to 10-membered
heterocyclyl, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are independently
substituted with 0, 1, 2, 3, or 4 R**;

or R? and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R** is independently C;-Cs alkyl, C>-C; alkenyl, C>-C; alkynyl, halogen, =0, -L;-CN, -
Li-SOR’®, -L;-SO,R*, -L;-SR*®, -L;-OR?®, -L;-N(R’®),, -L;-(C3-Cs carbocyclyl), -L;-(4- to 6-
membered heterocyclyl), -Li-(Cs.10 aryl), or -L;-(5- to 10-membered heteroaryl), or two R** groups
are joined, with the atoms to which they are attached, to form Cs aryl, 5- to 6-membered heteroaryl,
C3-Cs carbocyclyl, or 4- to 6-membered heterocyclyl, and wherein the alkyl, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, and heteroaryl are independently substituted with 0, 1, 2, 3, or 4 R*>;

each R*® is independently hydrogen, C;-Cs alkyl, Cs-Cs carbocyclyl, or 4- to 6-membered
heterocyclyl, wherein the alkyl, carbocyclyl, and heterocyclyl are independently substituted with 0, 1,
2.3, 0r4 R°";

each R°“ is independently C;-Cs alkyl or C;-C; haloalkyl;

each R’" is independently halogen, -OR**, C;-C; alkyl, or C;-C; haloalkyl;

each R* is independently hydrogen, C,-C; alkyl, or C;-C; haloalkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*"),, C,-C; alkyl, or C;-Cs
haloalkyl, wherein each R** and R*® are independently hydrogen, C;-C; alkyl, or C;-C; haloalkyl;

each L, and L is independently a bond, C,-Cs alkylene, or C;-Cs haloalkylene; and

13
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mis 0, 1or2.
{3044} In some embodiments, the compound is a compound of Formula (I), or a pharmaceutically
acceptable salt thereof, wherein:

R' is C;-Cs alkyl, substituted with 0, 1, 2, 3, or 4 R'*; each R' is independently-OR'®; and
each R'® is independently hydrogen or C;-Cs alkyl;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently -OR*®, wherein each R*® is independently hydrogen or C;-C; alkyl;

R? is C;-Cyo alkyl, C5-Cio carbocyclyl, or 4- to 10-membered heterocyclyl, wherein the alkyl,
carbocyclyl, and heterocyclyl are independently substituted with 0, 1, 2, 3, or 4 R**;

or R? and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R** is independently C;-Cs alkyl, halogen, =0, -L;-CN, -L;-SO.R*®, -L;-OR*®, -L;-
N(R*),, -Li-(Cs-Cs carbocyclyl), -Li-(4- to 6-membered heterocyclyl), -Li-(Cs.10aryl), or -Li-(5- to
10-membered heteroaryl), or two R** groups are joined, with the atoms to which they are attached, to
form Cs aryl, 5- to 6-membered heteroaryl, Cs-Cs carbocyclyl, or 4- to 6-membered heterocyclyl, and
wherein the alkyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl are independently substituted with 0,
1,2,3,0r4 R°P;

each R°“ is independently C;-C; alkyl;

each R*" is independently halogen or -OR*®;

R* is C;-C; alkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*"),, C,-C; alkyl, or C;-Cs
haloalkyl; each R** and R*" are independently hydrogen, C;-C; alkyl, or C;-C; haloalkyl;

each L; and L is independently a bond or C;-C; alkylene; and

mis1 or2.
{8045} Applicants have found that compounds of Formula (I), comprising the combination of an -
OR' group at the C; position of the pyrone ring, an amino moiety at the C, position of the pyrone
ring, and a 5-membered monocyclic heteroaryl Ring A, show improvement in one or more desirable
drug-like properties, such as improvement in unbound clearance, permeability, bioavailability,
hcGAS potency and inhibitory activity, and/or solubility, compared to compounds absent that
combination. Applicants have additionally found that incorporating an -L'-OR*® group, which is an
exemplary substituent of group R®, may show additional improvements in one or more of these
desirable properties. As a non-limiting example, as shown in Table D of the Examples, inclusion of -
CH>0OCHs3 to Compound 103 provides Compound 114 with improved inhibitory activity in both the
hcGAS Kinase glo and hcGAS LCMS assays.
{6046} In some embodiments, compounds of Formula (I) comprise at least one R** substituent -L;-
OR?®, wherein L, is a bond, C;-C; alkylene, or C;-C; haloalkylene, and R is C;-C alkyl, C2-Cio
alkenyl, C,-C,, alkynyl, Cs-C;, carbocyclyl, or 4-10 membered heterocyclyl, wherein the alkyl,
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alkenyl, alkynyl, carbocyclyl, or heterocyclyl are independently substituted with 0, 1, 2, or 3
additional R** substituents.

{3047} For example, in some embodiments, the amino moiety R¥ R2at the C,4 position of

Formula (I) may be a group of formula (i-a), (ii-a), or (iii-a):

R3Bo—t[{ N g2 Nag2
3A (RSA) 3B
I L1-OR®® ii_a).
|
N
(RSA)p c

or L1-OR%® (i),
wherein L', R**, and R*® are as defined herein;
Ls is Ci-Cio alkylene, C,-Cio alkenylene, or C,-Cio alkynylene;
Ring B is a C;-Cip carbocyclyl or 4- to 10-membered heterocyclyl;
Ring C is a 5- to 10-membered heterocyclyl; and
pis 0, 1,2, or3.
{8048} In some embodiments of Formula (I), the compound is of Formula (I"):

O N—

R ).
or a pharmaceutically acceptable salt thereof, wherein L is C,-Cy alkylene, C,-C,y alkenylene, or
C»-Cyp alkynylene, and pis 0, 1, 2, or 3.
{3049 In some embodiments of Formula (I), the compound is of Formula (I"'):

N—pN

0
Os_ O /< \
r H s R*)m
RLO A
(R3Y e
P L1-OR3B (I”),

or a pharmaceutically acceptable salt thereof, wherein Ring B is C;-Cio carbocyclyl or 4- to 10-

membered heterocyclyl, and pis 0, 1, 2, or 3.
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{8050} In some embodiments of Formula (I), the compound is of Formula (I"):

O N—N
O, O. N/< \
a A S (R*)m
~o
N
(R3A)p c
L4-OR 3B (I"'),

or a pharmaceutically acceptable salt thereof, wherein Ring C is a 5- to 10-membered heterocyclyl,
andpis 0, 1, 2, or 3.

{8051} In some additional embodiments of Formula (I), the compound is of Formula (I""):

Q@ N-N
PUA RSO
RILAN (RY)m
N—R®
R? a,

or a pharmaceutically acceptable salt thereof, wherein the nitrogen atom of the heteroaryl Ring A is
directly linked to the thiadiazole moiety.
{08321 Additional embodiments are further described below and herein.

(@) R, R™ R'5 R R™ R™ R R’ R* R® x R’ R* R® R R R* L, and L;

{8053} As generally described herein, R is C;-Cs alkyl, C-Cs alkenyl, C,-Cs alkynyl, -L3~(C;-Cs
carbocyclyl), or -Ls-(4- to 10-membered heterocyclyl), wherein the alkyl, alkenyl, alkynyl,
carbocyclyl, and heterocyclyl are independently substituted with 0, 1, 2, 3, or 4 R'*;

each R'* is independently halogen, -OR'® -N(R'®),, -SR'® -C(=0)OR'®, -C(=0)N(R'®),, -
(C1-C; alkylene)-OR™ or -(C;-C; alkylene)-SR'®, or two instances of R'* are taken together to form
=0:

each R'® is independently hydrogen, C;-C4alkyl, or C;-Cshaloalkyl, wherein the alkyl and
haloalkyl are independently substituted with 0, 1, 2, 3, or 4 R'";

each R'“ is independently hydrogen, C;-C; alkyl, C;-Cs haloalkyl, or -OR™;

each R'" is independently halogen, -OR' or -N(R'F),; and

each R' is independently hydrogen, C;-Cs alkyl, or C;-C; haloalkyl;

L; is a bond, C-Cs alkylene, or -(C;-Cs alkylene)-O-, wherein the alkylene is independently
substituted with 0, 1, 2. 3, or 4 R'E; and

each R' is independently -(C;-Cs alkylene)-OR'® or -OR'®, or two instances of R'® are
taken together to form =0.
{8654} In some embodiments, R' is C1-Cs alkyl, C>-Cs alkenyl, or C>-Cs alkynyl, wherein the alkyl,
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alkenyl, and alkynyl are independently substituted with 0, 1, 2, 3, or 4 R'*; each R'* is
independently halogen, -OR'™, or -N(R'™),; and each R'® is independently hydrogen, C;-C; alkyl or
C;-Cs haloalkyl.

{0035} In some embodiments, R is C1-Cs alkyl substituted with 0, 1, 2, 3, or 4 R'*. In some
embodiments, R' is C;-Cy4 alkyl substituted with 0, 1, 2, 3, or 4 R'*. In some embodiments, R' is C;-
C; alkyl substituted with 0, 1, 2, 3, or 4 R'*. In some embodiments, R' is C;-C: alkyl substituted
with 0, 1, 2, 3, or 4 R'*.

{8056} In some embodiments, R is C»-Cs alkenyl substituted with 0, 1, 2, 3, or 4 R'*. In some
embodiments, R' is C,-C4 alkenyl substituted with 0, 1, 2, 3, or 4 R'*. In some embodiments, R' is
C>-C; alkenyl substituted with 0, 1, 2, 3, or 4 R,

{6037} In some embodiments, R' is C»-Cs alkynyl substituted with 0, 1, 2, 3, or 4 R'*. In some
embodiments, R' is C,-C4 alkynyl substituted with 0, 1, 2, 3, or 4 R'*. In some embodiments, R’ is
C>-C; alkynyl substituted with 0, 1, 2, or 3 R'.

{8058] In some embodiments, R is C;-Cs alkyl substituted with 0 R'*.

{8059} In some embodiments, R' is C;-Cs alkyl substituted with 1 R'*; R'* is halogen, -OR'®, or -
N(R'®),; and each R'® is independently hydrogen, C;-C; alkyl or C;-C; haloalkyl.

{0060} In some embodiments, R' is C;-Cs alkyl substituted with 1 R'*; R'* is -OR'; and R'® is
hydrogen, C,-C; alkyl or C,-C; haloalkyl.

{1061} In some embodiments, R' is C;-Cs alkyl substituted with 1 R'*; R'* is -OR'; and R'® is
hydrogen.

{0062} In some embodiments, R' is C;-Cs alkyl substituted with 1 R'*; R'* is -OR'; and R'® is C;-
C; alkyl.

{8063} In some embodiments, R is C1-Cs alkyl substituted with 1 R'*; R'* is -C(=0)N(R'“),; and
each R'“ is independently hydrogen or -OR'®.

{8064} In some embodiments, R is C1-Cs alkyl substituted with 1 R'*; R'* is -C(=0)N(R'“),; and
one instance of R'° is hydrogen, and the other is -OR'®.

{8065} In some embodiments, R' is -L;-(C5-Cs carbocyclyl), wherein the carbocyclyl is substituted
with 0, 1, 2, 3, or 4 R'*. In some embodiments, R' is -Ls-(C3-C4 carbocyclyl), wherein the
carbocyclyl is substituted with 0, 1, 2, 3, or 4 R'*. In some embodiments, R' is -L;-(C3 carbocyclyl),
wherein the carbocyclyl is substituted with 0, 1,2, 3, or 4 R'*.

{8066} In some embodiments, R' is -L;-(Cs-Cs carbocyclyl), wherein the carbocyclyl is substituted
with 1 R'; and R'*is -OR'®. In some embodiments, R is -L3-(C3-C4 carbocyclyl), wherein the
carbocyclyl is substituted with 1 R'*; and R'*is -OR'®. In some embodiments, R' is -L;~(Cs
carbocyclyl), wherein the carbocyclyl is substituted with 1 R'*; and R'#*is -OR'®.

{8067} In some embodiments, R' is -L;-(Cs-Cs carbocyclyl), wherein the carbocyclyl is substituted
with 1 R'*; L is C;-C; alkylene; and R'*is -OR'®. In some embodiments, R is -L;-(C3-C,4
carbocyclyl), wherein the carbocyclyl is substituted with 1 R'*; L; is C;-C; alkylene; and R'is -
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OR'®. In some embodiments, R' is -L3-(C; carbocyclyl), wherein the carbocyclyl is substituted with
1 R'; Ls is C,-C; alkylene; and R'*is -OR'®.

O
{8068} In some embodiments, when R! is -L;-(Cs.s carbocyclyl), the carbocyclyl ring is: g K\
{0069} In some embodiments, R’ is -Ls-(4- to 10-membered heterocyclyl), wherein the heterocyclyl
is substituted with 0, 1. 2. 3, or 4 R'*. In some embodiments, R' is -L;-(5- to 6-membered
heterocyclyl), wherein the heterocyclyl is substituted with 0, 1, 2, 3, or 4 R'*. In some embodiments,
R! is -L;-(6-membered heterocyclyl), wherein the heterocyclyl is substituted with 0, 1, 2, 3, or 4 R,
In some embodiments, R' is -L;-(5-membered heterocyclyl), wherein the heterocyclyl is substituted
with 0, 1, 2, 3, or 4 R,
{8070} In some embodiments, R' is -L;-(4- to 10-membered heterocyclyl), wherein the heterocyclyl
is substituted with 0 R'*; and L; is C;-C; alkylene, wherein the alkylene is substituted with 0 R'®. In
some embodiments, R' is -L;-(5- to 6-membered heterocyclyl), wherein the heterocyclyl is
substituted with 0 R'*; and L; is C;-C; alkylene, wherein the alkylene is substituted with 0 R'®. In
some embodiments, R is -L;-(6-membered heterocyclyl), wherein the heterocyclyl is substituted
with 0 R'; and L; is C;-Cs alkylene, wherein the alkylene is substituted with 0 R'®.
{8671} In some embodiments, R' is -Ls-(4- to 10-membered heterocyclyl), wherein the heterocyclyl
is substituted with 0 R'*; and Ls is a bond. In some embodiments, R' is -Ls-(5- to 6-membered
heterocyclyl), wherein the heterocyclyl is substituted with 0 R'*; and L; is a bond. In some
embodiments, R' is -L;-(5-membered heterocyclyl), wherein the heterocyclyl is substituted with 0
R'*: and Ls is a bond.
{0072} In some embodiments, when R’ is -Ls-(4- to 10-membered heterocyclyl), the heterocyclyl
ring comprises 1, 2, or 3 ring heteroatoms independently selected from O, N, and S. In some
embodiments, when R' is -Ls-(4- to 10-membered heterocyclyl), the heterocyclyl ring comprises 1
or 2 ring heteroatoms independently selected from O, N, and S.
{6073} In some embodiments, when R is -L;-(7- to 10-membered heterocyclyl), the heterocyclyl
ring comprises 1, 2, or 3 ring heteroatoms independently selected from O, N, and S. In some
embodiments, when R! is -L;-(7- to 10-membered heterocyclyl), the heterocyclyl ring comprises 1
or 2 ring heteroatoms independently selected from O, N, and S.
{074} In some embodiments, when R' is -Ls-(4- to 6-membered heterocyclyl), the heterocyclyl ring
comprises 1, 2, or 3 ring heteroatoms independently selected from O, N, and S. In some
embodiments, when R' is -Ls-(4- to 6-membered heterocyclyl), the heterocyclyl ring comprises 1 or
2 ring heteroatoms independently selected from O, N, and S.
{8675} In some embodiments, when R’ is -Ls-(5- to 6-membered heterocyclyl), the heterocyclyl ring
comprises 1, 2, or 3 ring heteroatoms independently selected from O, N, and S. In some
embodiments, when R is -Ls-(5- to 6-membered heterocyclyl), the heterocyclyl ring comprises 1 or

2 ring heteroatoms independently selected from O, N, and S.
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{8076} In some embodiments, when R! is -L;-(6-membered heterocyclyl), the heterocyclyl ring
comprises 1, 2, or 3 ring heteroatoms independently selected from O, N, and S. In some
embodiments, when R! is -L;-(6-membered heterocyclyl), the heterocyclyl ring comprises 1 or 2
ring heteroatoms independently selected from O, N, and S.

{6677} In some embodiments, when R’ is -Ls-(5-membered heterocyclyl), the heterocyclyl ring
comprises 1 or 2 ring heteroatoms independently selected from O, N, and S. In some embodiments,
when R! is -Ls-(5-membered heterocyclyl), the heterocyclyl ring comprises 1 ring O atom.

{8078} In some embodiments, when R’ is -Ls-(4- to 10-membered heterocyclyl), the heterocyclyl

ring is selected from:

O/\\
.l wwf SNERS

{8079} As generally described herein, Ls is a bond, C,-C; alkylene, or -(C,-C; alkylene)-O-, wherein
the alkylene is independently substituted with 0, 1, 2, 3, or 4 R'™®.

{0080} In some embodiments, Ls is a bond.

{0081} In some embodiments, L is C;-C; alkylene independently substituted with 0, 1, 2, 3, or 4 R'¥.
In some embodiments, L is C;-C» alkylene independently substituted with 0, 1, 2, 3, or4 R'*. In
some embodiments, Ls is C; alkylene independently substituted with 0, 1, or 2 R'®.

{6082} In some embodiments, L is C;-C; alkylene independently substituted with 0 R™. In some
embodiments, Ls is C;-C, alkylene independently substituted with 0 R'®. In some embodiments, L is
C; alkylene substituted with 0 R'®.

{8083} In some embodiments, at least one R'* is independently halogen, -OR'®, or -N(R'®),.

{8684} In some embodiments, at least one R'* is independently halogen.

{0085} In some embodiments, at least one R'# is independently -OR'® or -N(R'®)s.

{0086} In some embodiments, at least one R'* is independently -OR'®.

{0087} In some embodiments, at least one R'* is independently -OH. In some embodiments, at least
one R'* is independently -O(C;-Cs alkyl).

[0088] In some embodiments, at least one R'* is independently -N(R'?),.

{0089} In some embodiments, at least one instance of R'* is -C(=0)OR'®.

{0090} In some embodiments, at least one instance of R'* is -C(=0)N(R'°),.

{6091} In some embodiments, at least one R'® is independently hydrogen, C,-C; alkyl or C;-C;
haloalkyl.

{8092} In some embodiments, at least one R'® is independently hydrogen.

{6093} In some embodiments, at least one R'® is independently C;-C; alkyl or C;-C; haloalkyl.
{3094} In some embodiments, at least one R'® is independently C;-C; alkyl.

{00095} In some embodiments, at least one R'® is independently C;-C; haloalkyl.

{0096} In some embodiments, at least one R'“ is independently hydrogen.
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{6097} In some embodiments, at least one R'“ is independently C;-C; alkyl.

{1098} In some embodiments, at least one R'“ is independently C,-C;haloalkyl.

{00991 In some embodiments, at least one R'“ is independently -OR'®. In some embodiments, at
least one R' is independently -OCHs.

{61607 In some embodiments, R' is -CH3, -CH,-C(CH3),-CH,OCHj3, -CH,CH,OH, or -
CH>CH-OCHs.

{0101} In some embodiments, R' is -CHs. In some embodiments, R' is -CH,-C(CH;),-CH,OCHs. In
some embodiments, R! is -CH-CH,OH. In some embodiments, R! is -CH.CH>OCHs.

{8102} In some embodiments, R' is selected from:

Lt vt KT Oy Oy

{8103} As generally defined herein, R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4
R**, each R** is independently halogen, -OR*®, or -N(R?"),, wherein each R*® is independently
hydrogen, C;-Cs alkyl, or C;1-C;s haloalkyl; R’ is C;-Cp alkyl, C2-Cio alkenyl, C2-Cio alkynyl, C5-Cio
carbocyclyl, or 4- to 10-membered heterocyclyl, wherein the alkyl, alkenyl, alkynyl, carbocyclyl,
and heterocyclyl are independently substituted with 0, 1, 2, 3, or 4 R**; or R? and R are joined, with
the atom to which they are attached, to form a 4- to 10-membered heterocyclyl independently
substituted with 0, 1, 2. 3, or 4 R*.

{0184} In some embodiments, R? is hydrogen or C;-Cs alkyl, wherein the alkyl is independently
substituted with 0, 1, 2, 3, or 4 R**, and each R** is independently halogen, -OR*® or -N(R*®),,
wherein each R*® is independently hydrogen, C;;alkyl, or C;; haloalkyl.

{6105} In some embodiments, R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**,
{0106} In some embodiments, R” is hydrogen. In some embodiments, R* is C;-Cs alkyl substituted
with 0, 1, 2, 3, or 4 R*.

{0167} In some embodiments, R? is C;-Cs alkyl substituted with 0 R**.

{6108} In some embodiments, R? is C;-Cs alkyl substituted with 1 R**.

{8109} In some embodiments, R? is C;-Cs alkyl substituted with 2 R**. In some embodiments, R? is
C;-Cs alkyl substituted with 3 R**. In some embodiments, R? is C;-Cs alkyl substituted with 4 R**.
{8110} In some embodiments, at least one R** is independently halogen, -OR*®, or -N(R*®),.

{1111} In some embodiments, at least one R** is independently halogen.

{8112} In some embodiments, at least one R** is independently -OR*".

{0113} In some embodiments, at least one R** is independently -OH.

{6114} In some embodiments, at least one R** is independently -O(C;-C; alkyl).

{8115} In some embodiments, at least one R** is independently -O(CH;).

{0116} In some embodiments, at least one R** is independently -N(R*®),.

{0117} In some embodiments, at least one R*® is independently hydrogen, C-C; alkyl, or C;-Cs
haloalkyl.
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{6118} In some embodiments, at least one R*” is independently hydrogen.

{1119} In some embodiments, at least one R*” is independently C;-Cs alkyl or C;-C; haloalkyl.

{8120} In some embodiments, at least one R*® is independently C;-C; alkyl.

{0121} In some embodiments, at least one R*® is independently methyl. In some embodiments, at
least one R*® is independently ethyl. In some embodiments, at least one R*® is independently propyl.
{8122} In some embodiments, at least one R*® is independently C;-C; haloalkyl.

{0123} In some embodiments, R' and R? are joined, with the atoms to which they are attached, to form
a 6- or 7-membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R'*,

{8124} In some embodiments, R' and R? are joined, with the atoms to which they are attached, to form
a 6-membered heterocyclyl independently substituted with 0, 1,2, 3, or 4 R'*.

{1125} In some embodiments, R' and R? are joined, with the atoms to which they are attached, to form
a 6-membered heterocyclyl substituted with 0 R'*. In some embodiments, R' and R? are joined, with
the atoms to which they are attached, to form a 6-membered heterocyclyl substituted with 1 R'*. In
some embodiments, R' and R? are joined, with the atoms to which they are attached, to form a 6-
membered heterocyclyl substituted with 2 R'*. In some embodiments, R' and R* are joined, with the
atoms to which they are attached, to form a 6-membered heterocyclyl substituted with 3 R'*. In some
embodiments, R' and R? are joined, with the atoms to which they are attached, to form a 6-membered
heterocyclyl substituted with 4 R'.

{1126} In some embodiments, R' and R? are joined, with the atoms to which they are attached, to

1
form: R« ,whereinx is 0, 1, 2, 3, or 4. In some embodiments, R' and R? are joined, with the

=~
: \\/N\R3 . 1 2 L
atoms to which they are attached, to form: . In some embodiments, R" and R” are joined,
T
O\\ N
|\/ e (R3A)p

1A
with the atoms to which they are attached, to form: R™)x ,whereinx1s 0, 1, 2, 3,

or 4. In some embodiments, R' and R? are joined, with the atoms to which they are attached, to form:

75
N
\\/ (R3A)p

{8127} As generally defined herein, x is 0, 1, 2, 3, or 4. In some embodiments, xis 0, 1, 2, or 3. In
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some embodiments, x 1s 0. In some embodiments, x is 1. In some embodiments, x 1s 2. In some
embodiments, x is 3. In some embodiments, x is 4.

{01281 In some embodiments, R? is C;-Cy, alkyl, C,-Cyo alkenyl, C,-Cy alkynyl, Cs-C;o carbocyclyl,
or 4-10 membered heterocyclyl, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, or heterocyclyl are
independently substituted with 0, 1, 2, 3, or 4 R**.

{8129} In some embodiments, R is C;-Ci, alkyl, Cs-Ci carbocyclyl, or 4-10 membered
heterocyclyl, wherein the alkyl, carbocyclyl, or heterocyclyl are independently substituted with 0, 1,
2,3, 0r4 R**.

{8130} In some embodiments, R? is C;-C1, alkyl substituted with 0, 1, 2, 3, or 4 R**,

{8131} In some embodiments, R is C;-Ci, alkyl.

{1132} In some embodiments, R 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
butyl. In some embodiments, R? is isobutyl. In some embodiments, R’ is zert-butyl.

{6133} In some embodiments, R is C;-Ci, alkyl substituted with 1 R**,

{0134} In some embodiments, R? is methyl substituted with 1 R**. In some embodiments, R? is ethyl
substituted with 1 R**. In some embodiments, R’ is propyl substituted with 1 R**. In some
embodiments, R? is isopropyl substituted with 1 R**. In some embodiments, R’ is butyl substituted
with 1 R**. In some embodiments, R? is isobutyl substituted with 1 R**. In some embodiments, R? is
tert-butyl substituted with 1 R**,

{0135} In some embodiments, R? is C;-Cy, alkyl substituted with 2 R*#.

{0136} In some embodiments, R? is methyl substituted with 2 R**. In some embodiments, R? is ethyl
substituted with 2 R**. In some embodiments, R’ is propyl substituted with 2 R**. In some
embodiments, R is isopropyl substituted with 2 R**. In some embodiments, R’ is butyl substituted
with 2 R** In some embodiments, R’ is isobutyl substituted with 2 R**. In some embodiments, R’ is
tert-butyl substituted with 2 R**,

{8137} In some embodiments, R is C;-C1, alkyl substituted with 3 R**,

{8138} In some embodiments, R? is methyl substituted with 3 R**. In some embodiments, R? is ethyl
substituted with 3 R**. In some embodiments, R’ is propyl substituted with 3 R**. In some
embodiments, R is isopropyl substituted with 3 R**. In some embodiments, R’ is butyl substituted
with 3 R**. In some embodiments, R’ is isobutyl substituted with 3 R**. In some embodiments, R’ is
tert-butyl substituted with 3 R**.

{0139} In some embodiments, R is C;-C1, alkyl substituted with 4 R**,

{0140} In some embodiments, R is C3-Cio carbocyclyl substituted with 0, 1, 2, 3, or 4 R**,

{0141} In some embodiments, R’ is C3-Cio carbocyclyl.

{6142} In some embodiments, R? is a fused C;-Cio carbocyclyl. In some embodiments, R? is a spiro
C3-Ci carbocyclyl. In some embodiments, R is a bridged Cs-C, carbocyclyl.

{0143} In some embodiments, R is C; carbocyclyl. In some embodiments, R® is C, carbocyclyl. In
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some embodiments, R* is Cs carbocyclyl. In some embodiments, R® is Cs carbocyclyl. In some
embodiments, R* is C; carbocyclyl. In some embodiments, R’ is Cs carbocyclyl. In some
embodiments, R? is Cy carbocyclyl. In some embodiments, R’ is Cy, carbocyclyl.

{0144} In some embodiments, R’ is C3-Cio carbocyclyl substituted with 1 R**,

{8145} In some embodiments, R is C; carbocyclyl substituted with 1 R**. In some embodiments, R’
is Cs4 carbocyclyl substituted with 1 R**. In some embodiments, R* is Cs carbocyclyl substituted with
1 R**. In some embodiments, R? is Cs carbocyclyl substituted with 1 R**. In some embodiments, R?
is C7 carbocyclyl substituted with 1 R**. In some embodiments, R? is Cs carbocyclyl substituted with
1 R**. In some embodiments, R? is Co carbocyclyl substituted with 1 R**. In some embodiments, R?
is Cio carbocyclyl substituted with 1 R**.

{146} In some embodiments, R’ is C3-Cio carbocyclyl substituted with 2 R**,

{0147} In some embodiments, R is C; carbocyclyl substituted with 2 R**. In some embodiments, R’
is Cs4 carbocyclyl substituted with 2 R**. In some embodiments, R* is Cs carbocyclyl substituted with
2 R**. In some embodiments, R? is Cs carbocyclyl substituted with 2 R**. In some embodiments, R?
is C7 carbocyclyl substituted with 2 R**. In some embodiments, R* is Cs carbocyclyl substituted with
2 R**. In some embodiments, R? is Co carbocyclyl substituted with 2 R**. In some embodiments, R?
is Cyo carbocyclyl substituted with 2 R**,

{6148} In some embodiments, R? is C;-Cy, carbocyclyl substituted with 3 R**.

{1149} In some embodiments, R? is C; carbocyclyl substituted with 3 R**. In some embodiments, R’
is C4 carbocyclyl substituted with 3 R**. In some embodiments, R’ is Cs carbocyclyl substituted with
3 R** In some embodiments, R? is Cs carbocyclyl substituted with 3 R**. In some embodiments, R?
is C7 carbocyclyl substituted with 3 R**. In some embodiments, R* is Cs carbocyclyl substituted with
3 R**. In some embodiments, R? is Cs carbocyclyl substituted with 3 R**. In some embodiments, R?
is Cio carbocyclyl substituted with 3 R*.

{8150} In some embodiments, R’ is C3-Cio carbocyclyl substituted with 4 R**,

{0151} In some embodiments, R’ is 4- to 10-membered heterocyclyl substituted with 0, 1, 2, 3, or 4
R**.

{1152} In some embodiments, R’ is 4- to 10-membered heterocyclyl.

{0153} In some embodiments, R’ is a fused 6- to 10-membered heterocyclyl. In some embodiments,
R? is a spiro 6- to 10-membered heterocyclyl. In some embodiments, R is a bridged 4- to 10-
membered heterocyclyl.

{0154} In some embodiments, R’ is 4-membered heterocyclyl. In some embodiments, R? is 3-
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.

{0155} In some embodiments, R? is 4- to 10-membered heterocyclyl substituted with 1 R*#,
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{68156} In some embodiments, R? is 4-membered heterocyclyl substituted with 1 R**. In some
embodiments, R? is 5-membered heterocyclyl substituted with 1 R**. In some embodiments, R is 6-
membered heterocyclyl substituted with 1 R**. In some embodiments, R? is 7-membered
heterocyclyl substituted with 1 R**. In some embodiments, R* is 8-membered heterocyclyl
substituted with 1 R**. In some embodiments, R’ is 9-membered heterocyclyl substituted with 1 R**.
In some embodiments, R’ is 10-membered heterocyclyl substituted with 1 R**.

{8157} In some embodiments, R’ is 4- to 10-membered heterocyclyl substituted with 2 R**.

{0158} In some embodiments, R’ is 4-membered heterocyclyl substituted with 2 R**. In some
embodiments, R® is 5-membered heterocyclyl substituted with 2 R**. In some embodiments, R is 6-
membered heterocyclyl substituted with 2 R**. In some embodiments, R* is 7-membered
heterocyclyl substituted with 2 R**. In some embodiments, R* is 8-membered heterocyclyl
substituted with 2 R**. In some embodiments, R’ is 9-membered heterocyclyl substituted with 2 R**.
In some embodiments, R’ is 10-membered heterocyclyl substituted with 2 R**.

{6159} In some embodiments, R’ is 4- to 10-membered heterocyclyl substituted with 3 R**.

{0160} In some embodiments, R’ is 4-membered heterocyclyl substituted with 3 R**. In some
embodiments, R® is 5-membered heterocyclyl substituted with 3 R**. In some embodiments, R is 6-
membered heterocyclyl substituted with 3 R**. In some embodiments, R? is 7-membered
heterocyclyl substituted with 3 R**. In some embodiments, R’ is 8-membered heterocyclyl
substituted with 3 R**. In some embodiments, R? is 9-membered heterocyclyl substituted with 3 R*#.
In some embodiments, R® is 10-membered heterocyclyl substituted with 3 R*#,

{0161} In some embodiments, R? is 4- to 10-membered heterocyclyl substituted with 4 R*#.
R3Bo—L[%L"§

{0162} In certain embodiments, R? is o wherein Ls is C1-Cyo alkylene, C»-Cio alkenylene,

or C;-Cy alkynylene, and pis O, 1, 2, or 3.

3A
(R )p L1—OR 3B

carbocyclyl or 4- to 10-membered heterocyclyl, and pis 0, 1, 2, or 3.

{0163} In certain embodiments, R? is , wherein Ring B is the C5-Cyg

.N\’"i
N/
{0164} In certain embodiments, R® is -CHs, -CH.CH;, -CH,CHF, -CH,CF;, -CH(CHz),, I
N ol T
~ g g ? ~g 0 2 i
NH \L \L s:9 \L &F 7
/ NH> CN /0 OH P _OH A

kS kS kS kS kS kS kS kS
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{8165} In some embodiments, R? is hydrogen or C;-Cs alkyl, and R’ is C;-Cio alkyl.

{8166} In some embodiments, the amino moiety R3
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{8167} In some embodiments, the amino moiety R?
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{8168} In some embodiments, the amino moiety R®
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HN HN HN NH
( ‘f ‘(L I ('5L ﬁ _
O
“TV(R)
HN O/
\
3,N 5. (@] 3’N 2.
{01691 In some embodiments, R “R2js \ In some embodiments, R RZis
o Y.
\ \

HN:. R MY HN s) T

O ¥N<L2. Q N2,

. In some embodiments, R “R2%jg \ . In some embodiments, R “R?ig

~y v
HNa~(/s (%)

(@] . 3’N\ 2. O . 3’N\ 2.

\ _ In some embodiments, R R<is | . In some embodiments, R R%is
T
LN HN
HN= N 2\\ AN
(R\)\\O N2 o= N2

\ . In some embodiments, R “R%jg . In some embodiments, R “R?ig
le(R)
HN O/

R3BO—L[?';

3A
{8170} In some embodiments, group R is of formula R , wherein Ls is Ci-Cyo alkylene,

C»-Cy alkenylene, or C;-Cyg alkynylene, and pis 0, 1, 2, or 3.
R3Bo—L[%L‘:~

3A
{6171} In some embodiments, R? is hydrogen or C;-Cs alkyl, and R? is (R™p , to provide an

amino moiety of formula (i-a):

o

N
R3Bo—17 TR?

(R3A)p (i_a)
wherein Ls is Ci-Cio alkylene, C»-Cio alkenylene, or C2-Cio alkynylene, and pis 0, 1, 2, or 3.
{8172} In some embodiments, L; is C;-Cio alkylene, C>-Cio alkenylene, or C,-Cio alkynylene.
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{8173} In some embodiments, L; is C,-Cyp alkylene. In some embodiments, L; is C,-Cs alkylene. In
some embodiments, L is C;-C, alkylene. In some embodiments, L; is C,-C; alkylene.

{8174} In some embodiments, L; is C;-Cyp alkenylene. In some embodiments, L is C,-Cyo

alkynylene.

{8175} In some embodiments, amino moieties of formula R “RZhich fall within the scope of

formula (i-a) include, but are not limited to:

o T - o
. N HN\\\ il HN " -
Y \ \L \L HN \
i HN\\\ g F o o HN . 7
\\\ o A A 0 o)
OH ° ° \ ° HO ° F F7 ° \7 \
N Y ~ i " " MY
HN HN HNI- NH .\NH NH .\NH \
s s ® (%) (%) Al )] ) HN(S)
o o) o o o o o
\ ° \ ° \ ° , ° ’ ° ’ ° , °
| | / / [ /
:(V o ﬁ‘\; «  HN HN HN HN,  HN HN
(5( HN= ")\ 7\(R) )\(S) Z< 2\\
\ OH | \ I I, s o
T
NN WY |
\ \ 7\0 HN A~ HNEA~ - HN\{S)\ H\N 70
HNi-(fry— HNa(G) " 2
: ] J A
\ \ o ,
J“JJ\ v
HNEA - HNLS)/\ - N\\\ ’L o
|
e S 1
©/ ‘o OH 1
, [ and HO OH

-N
{8176} In some embodiments, amino moicties of formula RY TR2 which fall within the scope of

formula (i-a) include, but are not limited to:

)n

L R R F AR

/
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HN&) o~

{8177} In some embodiments, R? is hydrogen or C;-Cs alkyl, and R’ is C5-Cyo carbocyclyl

VN

-N
{0178} In some embodiments, the amino moiety RY" “R2js selected from the group consisting of:
|
T HNIA R A 7 N (R)
HNGR O~ HNS O™ HNge OH HNs) ?
HN / ¥
N2 s L o i w T e
T
s HN/ s
HN HN i
o Q™ v o~ Hl\’l ;L"l’ HNV/L""
= HN
NBAS N SAR \ / g} ® oo O oo
O OH / H ‘0”7 () R)
™ N
v\l\'\’ v AN
- , X HN, ) N
e T HN HN, R HN (s) HNR.
F\X F\H l)<> " o'w > 0's)
F . F .0 _ wo® o q HO © \ HO®
Y
M, “nn, HNR HNE)
T U N (S Ry
HNY y \ HNS) HNS) HN (R) HNAR) N S®
NE (3)33 G @ NG N F_2 E
\ _HO® \ , OH O . OoH O . Fo. F
/
HNG). . HNR) e .
O N NG ’ T T
ow’ oW g /N’(b HNG S0 HN, SN
M P Q' - (R)U (s) O
, F , F ) , HO'® , HO'®) , ,
e
\
AN ANL) HINAR HN~<) ~< 7 n AN
(R) o (S\)‘ (S) (s) (S) (S) R (R) (R) (R)
_0 _HOYT HO ’ OH
HN HNa HN: . HN:,
(S) (R) (S) (R) (R)

hy “
/(s) (R)Q(S) HNO HNO P
OH o~ ©OH | 'OH e

29



WO 2024/137607 PCT/US2023/084787

"‘,'w M,
S
@ O ?R):Q ((?)O Q (‘§) /O (s)
)
2 2 HO 2 2
M, WW (S) (R)
H'\'1 i HN HNR) '(
WO IO e 0
)
HO HO
S R -
R NS (R) R) () [ () N CT)(R)
HN) ) HN(R)i HN,(§): :
\ H

3 HN\<> HN\% ﬂ oy, oyt

Y qu‘\\\ /\ ‘.’v\;"w
I‘;N \‘}_ ‘_‘! HN -\f"ﬁ\ { /\? e i (8
. 5 e e on BN -
A~ el 8 LT N T N
{ { by Q7 ot T {“‘w ~
o c BF HO' HO™\ OH
i \\ _ \’\ N \}’ } HN\‘ "‘~~\~ HMN *‘»-\\ HN *,‘.’O N
ek HN- RNy Q = ! ®,
o- L oH Rt I HO ~
TN
HO™\__/

30



WO 2024/137607 PCT/US2023/084787

Ne
{0180} In some embodiments, the amino moiety R® “RZ%js selected from the group consisting of:
V\q,u Vll\,v
“, 'ﬂq,,, HN/
AN HIY (R) (S) HNfR)Q s o
(S)
RIS (S) l : QR o s D U
(s) D (R) 0 . HO®  HOW
CN H N H N ', '
i O(R) © - R\_I(s) i N%
07, and .
VAN 7"‘1’ WA
| HN
. 3’N\ 2. R (S)\ 3’N\ 2
{0181} In some embodiments, R R<is . In some embodiments, R R%is
T “Tm
HN I Hl\,l)<> e
(S) N -N
D (R) . In some embodiments, R® “R2%js O . Tn some embodiments, R> “R2%jg
T ™
HN,, HN
(R)(O “wann (S)\O wanan
o'm Ne_, O®© N,
\ . In some embodiments, R Rs A . In some embodiments, R “R?ig
"\l\,\‘r V\,l\,v
HNIR M-| HN ml
oo !
N s - -
HO®  In some embodiments, R® “R?%js HO'® ™ . In some embodiments, R® “R2jg
N SN T o T
(s) (R)
R N, © O N,
. In some embodiments, R R%is . In some embodiments, R R%is
\ - N wann
H NS HN.
(S) (R) (R) /(s
> . N, N,
O™ . In some embodiments, R R%is ‘O~ . In some embodiments, R®> R

I
HN$>
18 .

{0182} In some embodiments, R? is hydrogen or C;-Cs alkyl, and R’ is 4-10 membered heterocyclyl.

N

-N
{0183} In some embodiments, the amino moiety R¥ “RZjs selected from the group consisting of:
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-IVV"V 7’1, V\na,
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#1184} In some embodiments, the amino moiety R® “RZ%js selected from the group consisting of:
"t\.
.,Mw‘:.f HN — HN e .\ / \f,"u;: O HN \\{,’:\-\_F
HN-" 0 LR LR Q HN- 80 oN
Nt HE el { ) And and o ;

‘/
(R L4-OR3B

carbocyclyl or 4- to 10-membered heterocyclyl, and p is 0, 1, 2, or 3.

, wherein Ring B is the C;-Cio

R3A
Ry L4-OR3®

, 10

{0185} In some embodiments, R? is

{0186} In some embodiments, R” is hydrogen or C;-Cs alkyl and R? is

WAV

R . . R3‘N\R2 .e .
provide an amino moiety of formula (ii-a):

AN

N\R2
(RSA)P 3B
L1 -OR (ii-a),

wherein Ring B is the C;-Cio carbocyclyl or 4-to 10-membered heterocyclyl, and pis 0, 1, 2, or 3.
{61871 In some embodiments, Ring B is a C;-C;, carbocyclyl or 4- to 10-membered heterocyclyl.

{8188} In some embodiments, Ring B is a C;-C,, carbocyclyl. In some embodiments, Ring B is a
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monocyclic Cs-Cs carbocyclyl. In some embodiments, Ring B is a monocyclic Cs-C; carbocyclyl. In
some embodiments, Ring B is a bicyclic Cs-Cs carbocyclyl. In some embodiments, Ring B is a
bicyclic Cy-Cy carbocyclyl. In some embodiments, Ring B is 4- to 10-membered heterocyclyl. In
some embodiments, Ring B is monocyclic 4- to 8-membered heterocyclyl. In some embodiments,
Ring B is monocyclic 4- to 6-membered heterocyclyl. In some embodiments, Ring B is monocyclic

5-to 6-membered heterocyclyl.

{0189} In some embodiments, amino moieties RY TR2 which fall within the scope of formula (ii-a)

include, but are not limited to:

(S) HN,(R) - o=

HN% T
o~ 1"~ OH ‘p
NGO HIL !
'(D(R) e HN%(R) N O " (S) HNEAS

\ > Q R) .
HN/ - ~ .
O OH | P ) OH | (i b?s) [Jw

™
HN,(R) W, W,

L] v HN Y HN ~
ol ) HN R HN (s) HNR) AN
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F\X " 'R ® 0'(s) >(S)
F .0 o mo® . HO® 5 ) A
Y ~

HOR ™ \ . OH - . OH ~ , F F o
/
HN,(R) ™ s
p W wany www i, Vi,
oS /sti> _N,R) HN HN () HN,R)
e oTR o) O ﬂ:> (Ry. ) p
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HN~<] ~Q HI, HN: HN HN.
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{01907 In some embodiments, amino moieties RY TR2 which fall within the scope of formula (ii-a)

include, but are not limited to:

I ™
Y,

- o , HN,, HN

/ / HN (R) (s) HNfR)
HNw AN (s) ,)<> (S) HNe
b»so\ [ > G 5O o

Ch ® O oA ’ ’ _HOW

e

HN:.

RIN_Ls)

o
{8191} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 4- to 10-membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**,
{8192} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 4-membered heterocyclyl substituted with 0, 1, 2, 3, or 4 R**.

{6193} In some embodiments, R* and R’ are joined, with the atom to which they are attached, to
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form a 4-membered heterocyclyl.

{1194} In some embodiments, R? and R® are joined, with the atom to which they are attached, to
form a 4-membered heterocyclyl substituted with 1 R*#.

{0195} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 4-membered heterocyclyl substituted with 2 R**.

{8196} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 4-membered heterocyclyl substituted with 3 R**.

{0197} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 5-membered heterocyclyl.

{8198} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 5-membered heterocyclyl substituted with 1 R**.

{0199} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 5-membered heterocyclyl substituted with 2 R**.

{8200} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 5-membered heterocyclyl substituted with 3 R**.

{0201} In some embodiments, R and R’ are joined, with the atom to which they are attached, to
form a 6-membered heterocyclyl.

{6202} In some embodiments, R? and R® are joined, with the atom to which they are attached, to
form a 6-membered heterocyclyl substituted with 1 R*#.

{02031 In some embodiments, R? and R® are joined, with the atom to which they are attached, to
form a 6-membered heterocyclyl substituted with 2 R*#.

{8204} In some embodiments, R and R’ are joined, with the atom to which they are attached, to

form a 6-membered heterocyclyl substituted with 3 R**.

-N
{8205} In some embodiments, the amino moiety R¥ “R2js selected from the group consisting of:
JJJJ WV
ey \ wwy \ WAy
TP T W VL A L J VO
\ - - Q(R} Qs)
NS, {‘}'ﬂo N G(R) 0 s) o QgR) (s)
Vi ) ) ) ‘OH, I, OH, I, SN EN
T o}
”“\“ N N ~ o Y
& (R) ‘St S- Q
OH #—OH | / O, / O, ) . ’
™ T
o8 “‘TN "‘TN ~_-1{N RN oo

\ . ~N
N (S‘)\\\O d}w N (\?2\/CN 0 %7 o \‘(S) /'('R&[\ﬁ)/\o/
G | U Q 2 -0

kS kS kS kS kS kS
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{8206} In some embodiments, the amino moiety R® "R?js selected from the group consisting of’

J\!‘Il.‘l ’I\.“J <_N .\\! ; ;\j . ““f“;; {N ‘-‘\\; ”,\[\I‘::\
: Q- ¢ >y \»_‘_\j‘ ; ¢ RARN N A O N
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Va T NoH C? O -l O S0 ]
\ N g -~
ey ey ~ Kl':-N A 03\ i N N ..
“ _ o 5 R .
N CN L N 0 b Qe ) {
e M 0 = o o, "o
- S Y -0 e 5 o -0 .
s)\r: e
N. N
Hd o . and HG Q
. 2 3 . . 3’N\ 2 ..
{0207} In some embodiments, R* and R’ of the amino moiety of formula R R*are joined to form
|
N
(RSA)p c
. . 3B ... . .
an amino moiety of formula L1-OR (iii-a) , wherein L, is a bond, Ci-C; alkylene, or

Ci-Cs haloalkylene, Ring C is a 5- to 10-membered heterocyclyl, and pis 0, 1, 2, or 3.

AN

-N
{9208} In some embodiments, amino moieties R° “R2which fall within the scope of formula (iii-

a) include, but are not limited to:
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{0209} As generally defined herein, each R** is independently C;-Cs alkyl, C>-C; alkenyl, C>-C;
alkynyl, halogen, =0, -L;-CN, -L;-SOR*“, -L;-SO,R*“, -L;-SR*®, -L;-PO(R*"),, -L;-OR*®, -L;-
N(R*®),, -Li-C(=0)N(R*®),, -L1-C(=0)OR?®, -L;-(Cs-Cs carbocyclyl), -Li-(4- to 6-membered
heterocycelyl), -Li~(Ce.10 aryl), or -L1~(5- to 10-membered heteroaryl), or two R** groups are joined,
with the atoms to which they are attached, to form Cs aryl, 5- to 6-membered heteroaryl, C;-Cs
carbocyclyl, or 4- to 6-membered heterocyclyl, and wherein the alkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, and heteroaryl are independently substituted with 0, 1, 2, 3, or 4 R*".

{8210} In some embodiments, each R** is independently Ci-C; alkyl, C>-Cs alkenyl, C>-Cs alkynyl,
halogen, =0, -L;-CN, -L;-SOR’", -L;-SO,R*“, -L;-SR*®, -L;-OR*®, -L;-N(R*®),, -L;-(C5-Cs
carbocyclyl), -Li-(4- to 6-membered heterocyclyl), -L1-(Cs.10 aryl), or -Li-(5- to 10-membered
heteroaryl), or two R* groups are joined, with the atoms to which they are attached, to form Cs aryl,
5-to 6-membered heteroaryl, Cs-Cs carbocyclyl, or 4- to 6-membered heterocyclyl, and wherein the
alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl are independently substituted
with 0, 1,2, 3, or 4 R°".

{8211} In some embodiments, each R** is independently C;-C; alkyl, C,-C; alkenyl, C,-C; alkynyl,
halogen, =0, -L;-CN, -L;-SOR’", -L;-SO,R*“, -L;-SR*®, -L;-OR*®, -L;-N(R*®),, -L;-(C5-Cs
carbocyclyl), -Li-(4- to 6-membered heterocyclyl), -L1-(Cs.10 aryl), or -Li-(5- to 10-membered
heteroaryl), wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl are
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independently substituted with 0, 1, 2, 3, or 4 R*".

{81212} In some embodiments, each R* is independently C;-C; alkyl, halogen, =0, -L;-CN, -L;-
SO,R*, -L;-OR*®, -L;-N(R??),, -L1-(C5-Cs carbocyclyl), -Li~(4- to 6-membered heterocyclyl), -Li-
(Cs.10 aryl), or -Li-(5- to 10-membered heteroaryl), wherein the alkyl, carbocyclyl, heterocyclyl, aryl,
and heteroaryl are independently substituted with 0, 1, 2, 3, or 4 R*".

{8213} In some embodiments, at least one R** is independently C;-C; alkyl substituted with 0, 1, 2,
3,0r4 R

{8214} In some embodiments, at least one R** is independently C;-Cs alkyl.

{6215} In some embodiments, at least one R** is independently C;-Cs alkyl substituted with 1 R*".
{8216} In some embodiments, at least one R** is independently C;-Cs alkyl substituted with 2 R*".
In some embodiments, at least one R** is independently C;-C; alkyl substituted with 3 R*". In some
embodiments, at least one R** is independently C;-Cs alkyl substituted with 4 R*".

{6217} In some embodiments, at least one R** is independently halogen or =O.

{0218} In some embodiments, at least one R** is independently halogen.

{8219} In some embodiments, at least one R** is independently F or CI.

{0220} In some embodiments, at least one R** is independently F. In some embodiments, at least one
R** is independently CI.

{6221} In some embodiments, at least one R** is independently =O.

{81222} In some embodiments, at least one R** is independently -L;-CN, -L;-SO,R*", -L;-OR*® or -
Li-N(R*),.

{0223} In some embodiments, at least one R** is independently -L;-CN.

{6224} In some embodiments, at least one R** is independently -CN.

{8225} In some embodiments, at least one R** is independently —(C;-Cs alkylene)-CN.

{8226} In some embodiments, at least one R** is independently -L;-SO.R*“.

{8227} In some embodiments, at least one R** is independently -SO,R*.

{6228} In some embodiments, at least one R** is independently -(C;-C; alkylene)-SO,R*“.

{8229} In some embodiments, at least one R** is independently -L;-PO(R*“)..

{6230} In some embodiments, at least one R** is independently -PO(R*®)s.

{0231} In some embodiments, at least one R** is independently -L;-OR*®.

{6232} In some embodiments, at least one R** is independently -OR®.

{6233} In some embodiments, at least one R** is independently -L;-C(=0)N(R*?), or -L;-
C(=0)OR™*.

{0234} In some embodiments, at least one R** is independently -C(=0)N(R*®), or -C(=0)OR*®.
{8235} In some embodiments, at least one R** is independently -(C;-C; alkylene)-OR?®.

{6236} In some embodiments, at least one R** is independently -L-(Cs-Cs carbocyclyl), -L;-(4- to 6-
membered heterocyclyl), -L,-(Cs.0aryl), or -L1-(5- to 10-membered heteroaryl), wherein the
carbocyclyl, heterocyclyl, aryl, and heteroaryl are independently substituted with 0, 1, 2, 3, or 4 R,
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{6237} In some embodiments, at least one R** is independently -L;-(C3-Cs carbocyclyl) substituted
with 0, 1,2, 3, or 4 R*.

{02381 In some embodiments, at least one R** is independently -L;-(C3-Cs carbocyclyl).

{0239} In some embodiments, at least one R** is independently -L;-(C3-Cs carbocyclyl) substituted
with 1 R*®.

{8240} In some embodiments, at least one R** is independently -L;-(C5-Cs carbocyclyl) substituted
with 2 R’ In some embodiments, at least one R** is independently -L;-(C3-Cs carbocyclyl)
substituted with 3 R*®. In some embodiments, at least one R** is independently -L;-(C3-Cs
carbocyclyl) substituted with 4 R*°.

{8241} In some embodiments, at least one R** is independently -(Cs-Cs carbocyclyl) substituted with
0,1,2,3,0r4R°".

{0242} In some embodiments, at least one R** is independently -(Cs-Cs carbocyclyl).

{0243} In some embodiments, at least one R** is independently -(Cs-Cs carbocyclyl) substituted with
1R".

{8244} In some embodiments, at least one R** is independently -(Cs-Cs carbocyclyl) substituted with
2 R°". In some embodiments, at least one R** is independently -(Cs-Cs carbocyclyl) substituted with
3 R°". In some embodiments, at least one R** is independently -(C;-Cs carbocyclyl) substituted with
4 R

{1245} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(Cs-Cs
carbocyclyl) substituted with 0, 1, 2, 3, or 4 R*".

{0246} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(Cs-Cs
carbocyclyl).

{8247} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(Cs-Cs
carbocyclyl) substituted with 1 R*°.

{0248} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(Cs-Cs
carbocyclyl) substituted with 2 R*°. In some embodiments, at least one R** is independently -(C;-C;3
alkylene)-(Cs-Cs carbocyclyl) substituted with 3 R*°. In some embodiments, at least one R** is
independently -(C;-C; alkylene)-(Cs-Cs carbocyclyl) substituted with 4 R*P.

{0249} In some embodiments, at least one R** is independently -Li-(4- to 6-membered heterocyclyl)
substituted with 0, 1, 2. 3, or 4 R°P.

{8250} In some embodiments, at least one R** is independently -L;-(4- to 6-membered heterocyclyl).
{0251} In some embodiments, at least one R** is independently -Li-(4- to 6-membered heterocyclyl)
substituted with 1 R*.

{8252} In some embodiments, at least one R** is independently -Li-(4- to 6-membered heterocyclyl)
substituted with 2 R*®. In some embodiments, at least one R** is independently -L;-(4- to 6~
membered heterocyclyl) substituted with 3 R*°. In some embodiments, at least one R** is

independently -L;-(4- to 6-membered heterocyclyl) substituted with 4 R?".
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{6253} In some embodiments, at least one R** is independently -(4- to 6-membered heterocyclyl)
substituted with 0, 1, 2. 3, or 4 R*P.

{02541 In some embodiments, at least one R** is independently -(4- to 6-membered heterocyclyl).
{0255} In some embodiments, at least one R** is independently -(4- to 6-membered heterocyclyl)
substituted with 1 R*.

{8256} In some embodiments, at least one R** is independently -(4- to 6-membered heterocyclyl)
substituted with 2 R”. In some embodiments, at least one R** is independently -(4- to 6-membered
heterocyclyl) substituted with 3 R*°. In some embodiments, at least one R** is independently -(4- to
6-membered heterocyclyl) substituted with 4 R*".

{8257} In some embodiments, at least one h R** is independently -(C;-Cs alkylene)-(4- to 6-
membered heterocyclyl) substituted with 0, 1, 2, 3, or 4 R*",

{0258} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(4- to 6-membered
heterocyclyl).

{8259} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(4- to 6-membered
heterocyclyl) substituted with 1 R

{0260} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(4- to 6-membered
heterocyclyl) substituted with 2 R*". In some embodiments, at least one R** is independently -(C,-C;
alkylene)-(4- to 6-membered heterocyclyl) substituted with 3 R*®. In some embodiments, at least one
R** is independently -(C;-Cs alkylene)-(4- to 6-membered heterocyclyl) substituted with 4 R*".
{0261} In some embodiments, at least one R** is independently -L;-(Cs.10 aryl) substituted with 0, 1,
2.3,0r4 RP.

{8262} In some embodiments, at least one R** is independently -Li-(Cs aryl) substituted with 0, 1, 2,
3,0r4 R

{8263} In some embodiments, at least one R** is independently -L;-(Cs aryl).

{8264} In some embodiments, at least one R** is independently -L;-(Cs aryl) substituted with 1 R*".
{6265} In some embodiments, at least one R** is independently -L;-(Cs aryl) substituted with 2 R*".
In some embodiments, at least one R** is independently -Li-(Cs aryl) substituted with 3 R*". In some
embodiments, at least one R** is independently -L;-(Cs aryl) substituted with 4 R*".

{0266} In some embodiments, at least one R** is independently -(Cs aryl) substituted with 0, 1, 2, 3,
or 4 R,

{8267} In some embodiments, at least one R** is independently -(Cs aryl).

{0268} In some embodiments, at least one R** is independently -(Cs aryl) substituted with 1 R*®.
{0269} In some embodiments, at least one R** is independently -(Cs aryl) substituted with 2 R*®. In
some embodiments, at least one R** is independently -(Cs aryl) substituted with 3 R*". In some
embodiments, at least one R** is independently -(Cs aryl) substituted with 4 R?".

{1270} In some embodiments, at least one R** is independently -(C,-C; alkylene)-(Cs aryl)
substituted with 0, 1, 2. 3, or 4 R*P.
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{6271} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(Cs aryl).

{1272} In some embodiments, at least one R** is independently -(C,-C; alkylene)-(Cs aryl)
substituted with 1 R*".

{0273} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(Cs aryl)
substituted with 2 R*®. In some embodiments, at least one R** is independently -(C;-C; alkylene)-
(Cs aryl) substituted with 3 R*". In some embodiments, at least one R** is independently -(C;-Cs
alkylene)-(Cs aryl) substituted with 4 R*".

{8274} In some embodiments, at least one R** is independently -L;-(5- to 10-membered heteroaryl)
substituted with 0, 1, 2. 3, or 4 R°P.

{8275} In some embodiments, at least one R** is independently -Li-(5- to 10-membered heteroaryl).
{6276} In some embodiments, at least one R** is independently -L;-(5- to 10-membered heteroaryl)
substituted with 1 R*.

{6277} In some embodiments, at least one R** is independently -L;-(5- to 10-membered heteroaryl)
substituted with 2 R*”. In some embodiments, at least one R** is independently -L;-(5- to 10-
membered heteroaryl) substituted with 3 R*”. In some embodiments, at least one R** is
independently -Li-(5- to 10-membered heteroaryl) substituted with 4 R*".

{0278} In some embodiments, at least one R** is independently -(5- to 10-membered heteroaryl)
substituted with 0, 1, 2. 3, or 4 R*P.

{12791 In some embodiments, at least one R** is independently -(5- to 10-membered heteroaryl).
{02801 In some embodiments, at least one R** is independently -(5- to 10-membered heteroaryl)
substituted with 1 R*".

{0281} In some embodiments, at least one R** is independently -(5- to 10-membered heteroaryl)
substituted with 2 R”. In some embodiments, each R** is independently -(5- to 10-membered
heteroaryl) substituted with 3 R*". In some embodiments, at least one R** is independently -(5- to
10-membered heteroaryl) substituted with 4 R*".

{0282} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(5- to 10-
membered heteroaryl) substituted with 0, 1, 2, 3, or 4 R*".

{6283} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(5- to 10-
membered heteroaryl).

{0284} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(5- to 10-
membered heteroaryl) substituted with 1 R*°.

{0285} In some embodiments, at least one R** is independently -(C;-C; alkylene)-(5- to 10-
membered heteroaryl) substituted with 2 R*”. In some embodiments, at least one R** is
independently -(C:-Cs alkylene)-(5- to 10-membered heteroaryl) substituted with 3 R*". In some
embodiments, at least one R** is independently -(C,-C; alkylene)-(5- to 10-membered heteroaryl)
substituted with 4 R*".

[0286] In some embodiments, two R** groups are joined, with the atoms to which they are attached,
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to form Cs aryl, 5- to 6-membered heteroaryl, C;-Cs carbocyclyl, or 4- to 6-membered heterocyclyl.
{1287} In some embodiments, two R** groups are joined, with the atoms to which they are attached,
to form Cs aryl.

{0288] In some embodiments, two R** groups are joined, with the atoms to which they are attached,
to form 5- to 6-membered heteroaryl.

{8289} In some embodiments, two R** groups are joined, with the atoms to which they are attached,
to form Cs-Cs carbocyclyl.

{8290} In some embodiments, two R** groups are joined, with the atoms to which they are attached,
to form 4- to 6-membered heterocyclyl.

{8291} As generally defined herein, each R*® is independently hydrogen, C;-C; alkyl, C5-Cs
carbocyclyl, or 4- to 6-membered heterocyclyl, wherein the alkyl, carbocyclyl, and heterocyclyl are
independently substituted with 0, 1, 2, 3, or 4 R*®.

{6292} In some embodiments, at least one R*® is independently hydrogen.

{8293} In some embodiments, each R*® is independently C;-C; alkyl, C3-Cs carbocyclyl, or 4- to 6-
membered heterocyclyl, wherein the alkyl, carbocyclyl, and heterocyclyl are independently
substituted with 0, 1, 2. 3, or 4 R°P.

{8294} In some embodiments, each R*® is independently C;-Cs alkyl, C;-C¢ carbocyclyl, or 4- to 6-
membered heterocyclyl.

[#1295] In some embodiments, at least one R*” is independently C;-C; alkyl substituted with 0, 1, 2,
3,or4 RP.

{0296} In some embodiments, at least one R*® is independently C;-C; alkyl.

{8297} In some embodiments, at least one R*® is independently C;-C; alkyl substituted with 1 R*®.
{8298} In some embodiments, at least one R*® is independently C;-C; alkyl substituted with 2 R*®.
{8299} In some embodiments, at least one R*® is independently C;-C; alkyl substituted with 3 R*®.
{8300} In some embodiments, at least one R*® is independently C;-C; alkyl substituted with 4 R*®.
{6301} In some embodiments, at least one R*® is independently Cs-Cs carbocyclyl substituted with 0,
1,2,3,0r4 R".

{6302} In some embodiments, at least one R*® is independently Cs-Cs carbocyclyl.

{03603} In some embodiments, at least one R*® is independently Cs-Cs carbocyclyl substituted with 1
R*".

{8304} In some embodiments, at least one R*® is independently Cs-Cs carbocyclyl substituted with 2
R*".

{0305} In some embodiments, at least one R*® is independently C;-Cs carbocyclyl substituted with 3
R*".

{6306} In some embodiments, at least one R*” is independently C;-Cs carbocyclyl substituted with 4
R,

{8367} In some embodiments, at least one R*® is independently 4- to 6-membered heterocyclyl
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substituted with 0, 1, 2. 3, or 4 R*P.

{1308} In some embodiments, at least one R*® is independently 4- to 6-membered heterocyclyl.
{8369} In some embodiments, at least one R*® is independently 4- to 6-membered heterocyclyl
substituted with 1 R*.

{6316} In some embodiments, at least one R*® is independently 4- to 6-membered heterocyclyl
substituted with 2 R*.

{8311} In some embodiments, at least one R*® is independently 4- to 6-membered heterocyclyl
substituted with 3 R*.

{8312} In some embodiments, at least one R*® is independently 4- to 6-membered heterocyclyl
substituted with 4 R*.

{6313} As generally defined herein, each R’ is independently C;-C; alkyl or C;-C;s haloalkyl.
{0314} In some embodiments, at least one R*“ is independently C;-Cs alkyl.

{0315} In some embodiments, at least one R*“ is independently C;-C; haloalkyl.

{8316} As generally defined herein, each R*® is independently halogen, -OR*®, C;-C; alkyl, or C;-Cs
haloalkyl.

{8317} In another aspect, each R’" is independently halogen, -OR**, -CN, C;-C; alkyl, or C;-Cs
haloalkyl.

{6318} In some embodiments, each R*® is independently halogen or -OC;-Cs alkyl.

{1319} In some embodiments, at least one R°" is independently halogen.

{03207 In some embodiments, at least one R*" is independently F or CI.

{0321} In some embodiments, at least one R*" is independently F. In some embodiments, at least one
R*" is independently Cl.

{8322} In some embodiments, at least one R*" is independently -OR®.

{8323} In some embodiments, at least one R*" is independently -OC;-C; alkyl.

{0324} In some embodiments, at least one R*" is -CN.

{8325} As generally defined herein, each R** is independently hydrogen, Ci-Cs alkyl, or C;-Cs
haloalkyl.

{8326} In some embodiments, each R* is independently hydrogen, C;-Cs alkyl, or C;-C;s haloalkyl.
{6327} In some embodiments, at least one R** is independently hydrogen.

{6328} In some embodiments, at least one R** is independently Ci-C; alkyl.

{8329} In some embodiments, at least one R*® is independently C;-Cs haloalkyl.

{8330} As generally defined herein, each L is independently a bond, Ci-C; alkylene, or Ci-Cs
haloalkylene.

{8331} In some embodiments, each L, is independently a bond or C;-C; alkylene.

{8332} In some embodiments, at least one L; is independently a bond.

{3333} In some embodiments, at least one L; is independently C,-C; alkylene.

{8334} In some embodiments, at least one L; is independently branched C;-C; alkylene.
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{8335} In some embodiments, at least one L, is independently C,; alkylene. In some embodiments, at
least one L is independently C; alkylene. In some embodiments, at least one L, is independently Cs

alkylene.

(b) Ring A, R Lo, and m
{8336} As generally defined herein, Ring A is a 5-membered monocyclic heteroaryl.
{8337} In some embodiments, Ring A is a 5-membered monocyclic heteroaryl comprising 1 or 2 ring
heteroatoms independently selected from nitrogen, oxygen, and sulfur.
{0338} In some embodiments, Ring A is a 5-membered monocyclic heteroaryl comprising 1 ring
nitrogen atom.
{03391 In some embodiments, Ring A is a 5-membered monocyclic heteroaryl comprising 2 ring
nitrogen atoms.
{63401 In some embodiments, Ring A is a 5-membered monocyclic heteroaryl comprising 1 ring
oxygen atom.
{0341} In some embodiments, Ring A is a 5-membered monocyclic heteroaryl comprising 1 ring
nitrogen atom and 1 ring oxygen atom.
{0342} In some embodiments, Ring A is a 5-membered monocyclic heteroaryl comprising 1 ring
sulfur atom.
{8343} In some embodiments, Ring A is a 5-membered monocyclic heteroaryl comprising 1 ring
nitrogen atom and 1 ring sulfur atom.
{6344} In some embodiments, Ring A is a pyrrole, furan, thiophene, pyrazole, imidazole, isoxazole,
oxazole, isothiazole, or thiazole ring.

§83458] In some embodiments, Ring A is:

(R¥),, R (R¥)m R)m
RGN A e BN G

\ (ii-b), \=N (iii-b), S

(-b), N= (iv-b),
i /(R4)m § /(R4)m iz /R4)m
7 % ]
s (v-b), s (vi-b),  S—N (vii-b),
;\(Y(R“)m ; /(R4)m ; /(R4)m
O—/7 (viii-b), \ 07 (ix-b). I (x-b),
R4
; \(y(R4)m ; E“ ;\(lll»
// 2 \ — Y
O—N7 (xii-b), \ 7Rt iih), N— m (xiv-b),
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R4
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~ F“ :
\\// § Nw ; N
A —Re 2
(R4)m-1 (XV-b), \&N (R )m—1 (XVi-b), L (R4)m (XVii-b),
: § s N : §
¢ R4 \ N - R4
N R (xviii-b), \<4\(R4)m (xix-b). or \&N (Rm (xx-b).

{31346} In some embodiments, Ring A is:

N (RY), RY)., . RY. 9 (R
RO G A A o

N Gi-b), S (iv-b), s (v-b), s (vi-b),
R4 '?4
4
o™ PN
/] 0 \« L R
s—N (vii-b), m Rt (xiiicb). or  N—7 & " (xiv-b).

R)m
Gl
{8347} In some embodiments, Ring A is: N==

(R*)m RYm

(iv-b). In some embodiments, Ring A is:

(R)m

embodiments, Ring A is: S (vi-b). In some embodiments, Ring A is:

(ii-b). In some embodiments, Ring A is:

(v-b). In some

R?
I

R)m
~ ~

4
(vii-b). In some embodiments, Ring A is: . RD

™1 (xiii-b). In some

R4
|
N
~ -2 RY),..
N—/ " (xiv-b).

{8348} In some embodiments, Ring A is a 5-membered monocyclic heteroaryl directly linked to the

embodiments, Ring A is:

thiadiazole via an N atom, as provided in formula (xvii-b):

;\N
O

{0349} Exemplary Ring A ring systems that fall within the scope of formula (xvii-b) include, but are

RYm  (xvii-b).
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not limited to:

(R¥)m Pzl Pzl
g\ N/% -;\N\ % s’é\N %
— (i-b), N= (ii-b), and \=N (iii-b).
{0350} As generally defined herein, each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*?),,
C;-Cs alkyl, or C;-Cs haloalkyl, wherein R** and R*® are each independently hydrogen, C;; alkyl,
Ci.3 haloalkyl, -C(=0)R*, wherein R*“ is C;-Cs alkyl or C;-Cs haloalkyl; each L, is a bond, C;-C;
alkylene, or C;-C; haloalkylene; and m is 0, 1 or 2.
{1351} As generally defined herein, each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*?),,
C;-Cs alkyl, or C;-Cs haloalkyl, wherein R** and R*® are each independently hydrogen, C,;alkyl, or
Cishaloalkyl; each L is a bond, Ci-C; alkylene, or Ci-Cs haloalkylene; and m is 0, 1 or 2.
{6352} In some embodiments, each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*®),, C;-Cs
alkyl, or C;-Cs haloalkyl.
{8353} In some embodiments, at least one R*is independently halogen.
{8354} In some embodiments, at least one R*is independently -F or -CI.
{6355} In some embodiments, at least one R*is independently -F. In some embodiments, at least one
R*is independently -CI.
{8336} In some embodiments, at least one R*is independently -CN.
{0357} In some embodiments, at least one R*is independently -L,-OR**.
{0358} In some embodiments, at least one R*is independently -OR™.
{8359} In some embodiments, at least one R*is independently —(C;-Cs alkylene)-OR**.
{8360} In some embodiments, at least one R*is independently —(C; alkylene)-OR**.
{0361} In some embodiments, at least one R*is independently —(C: alkylene)-OR**.
{8362} In some embodiments, at least one R*is independently —(C; alkylene)-OR**.
{8363} In some embodiments, at least one R*is independently -OH.
{1364} In some embodiments, at least one R*is independently —(C;-C; alkylene)-OH.
{0365} In some embodiments, at least one R*is independently —(C; alkylene)-OH.
{0366} In some embodiments, at least one R*is independently —(C, alkylene)-OH.
{8367} In some embodiments, at least one R*is independently —(Cs alkylene)-OH.
{8368} In some embodiments, at least one R*is independently -O(C;-C; alkyl).
{8369} In some embodiments, at least one R*is independently —(C;-C; alkylene)-O(C;-Cs alkyl).
{8370} In some embodiments, at least one R*is independently —(C; alkylene)-O(C;-Cs alkyl).
{8371} In some embodiments, at least one R*is independently —(C, alkylene)-O(C;-Cs alkyl).
{8372} In some embodiments, at least one R*is independently —(C; alkylene)-O(C;-Cs alkyl).
{8373} In some embodiments, at least one R*is independently -N(R*),.
{0374} In some embodiments, at least one R*is independently -L,-N(R*),.
{8375} In some embodiments, at least one R*is independently -(C;-C; alkylene)-N(R*?)..
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{8376} In some embodiments, at least one R*is independently -NH,.

{1377} In some embodiments, at least one R*is independently -L,-NH,.

{03781 In some embodiments, at least one R*is independently -(C;-Cs alkylene)-NH,.

{0379} In some embodiments, at least one R*is independently -NH(R*?).

{0386} In some embodiments, at least one R*is independently -L,-NH(R*").

{8381} In some embodiments, at least one R*is independently -(C;-C; alkylene)-NH(R*?).

{0382} In some embodiments, at least one R*is independently -N(C;-C; alkyl),.

{0383} In some embodiments, at least one R*is independently -L,-N(C;-C; alkyl)s.

{6384} In some embodiments, at least one R*is independently -(C;-C; alkylene)-N(C;-C; alkyl),.
{8385} In some embodiments, at least one R*is independently C;-Cs alkyl.

{1386} In some embodiments, at least one R*is independently methyl. In some embodiments, at least
one R*is independently ethyl. In some embodiments, at least one R”is independently propyl. In
some embodiments, at least one R*is independently isopropyl. In some embodiments, at least one R*
is independently butyl. In some embodiments, at least one R*is independently isobutyl. In some
embodiments, at least one R*is independently tert-butyl.

{0387} In some embodiments, at least one R*is independently C;-Cs haloalkyl.

{0388} In some embodiments, at least one R*is independently halomethyl. In some embodiments, at
least one R*is independently haloethyl. In some embodiments, at least one R*is independently
halopropyl. In some embodiments, at least one R*is independently halo-isopropyl. In some
embodiments, at least one R*is independently halobutyl. In some embodiments, at least one R*is
independently halo-isobutyl. In some embodiments, at least one R*is independently halo-tert-butyl.
{6389} In some embodiments, each instance of R* is independently selected from the group
consisting of -CHs, -CH,CH3, -CHF-, -CF;, -Cl, -CN, -NH>, and -CH>OH.

{8390} In some embodiments, at least one instance of R* is independently -CH; or -CH>CH.

{8391} In some embodiments, at least one instance of R* is independently -CHF; or -CFs.

{8392} In some embodiments, Ring A is selected from the group consisting of’

CHF,

i Bl ke
N—= ¢ .« . NC e e , ,
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Cl

CN Cl ; N

|
\§J , N\N_ ] S—l{l ,and ClI ° )

{8393} In some embodiments, Ring A ring systems of formula (xvii-b) are selected from the group

consisting of:

F F
Cl cl NH CN
O R RS
R O T N
0

HNJ\

f\N N
{8394} In some embodiments, Ring A is: \N_
{8395} As generally defined herein, each L; is independently a bond, C,-C; alkylene, or C,-Cs
haloalkylene.
{8396} In some embodiments, each L; is independently a bond or C;-C; alkylene.
{63971 In some embodiments, at least one L, is independently a bond.
{8398} In some embodiments, at least one L, is independently C;-Cs alkylene.
{8399} In some embodiments, at least one L, is independently C; alkylene. In some embodiments, at
least one L is independently C; alkylene. In some embodiments, at least one L, is independently Cs
alkylene.
{8400} As generally defined herein, mis 0, 1, or 2.
{0401} In some embodiments, m is 0.
{8402} In some embodiments, m is 1 or 2.

{04031 In some embodiments, m is 1. In some embodiments, m is 2.

(c) Subgenera

{0404} It is understood that, for a compound of the present disclosure, variables Ring A, R', R'* R'®,
R!¢, R'P, R R R% R* R?®, x, R*, R** R*® R’“, R*® R** R* R** R* R*, L, L, Ls;, and m can
each be, where applicable, selected from the groups described herein, and any group described herein
for any of variables Ring A, R!, R™* R'"® R'“, R'®, R'™® RY R* R** R*® x, R’ R** R’® R’ R
R* R* R* R* R Li, L,, L;, and m can be combined, where applicable, with any group described
herein for one or more of the remainder of variables Ring A, R', R'* R'® R'“ R'®, R'® R'f R? R**
R* x, R’ R* R® R* R R* R* R** R* R* L, L, L;, and m. Additional exemplary

combinations of the above described embodiments are further contemplated herein.
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{8405} For example, in some embodiments, wherein Ring A is a group of formula (ii-b), the
compound of Formula (I) is of Formula (I-a):

7\ (Rm
A N/(S)\“\Aff
; _
R\O A N

R (I-a),
or a pharmaceutically acceptable salt thereof. In certain embodiments, the amino moiety at the Cs
position is a group of formula (i-a). In certain embodiments, the amino moiety at the Cs position is a
group of formula (i-b). In certain embodiments, the amino moiety at the Cy4 position is a group of
formula (i-c). In certain embodiments, R' is methyl (-CH;). In certain embodiments, R? is hydrogen.
In certain embodiments, m is 1 or 2. In some embodiments, the compound is of Formula (I-a)
wherein R' is methyl, R? is hydrogen, and m is 1 or 2.
{8406} In some embodiments, wherein Ring A is a group of formula (iv-b), the compound of

Formula (I) is of Formula (I-b):

O I/\I—N .
R eed]
RLO X S
N
R TR? (I-b),

or a pharmaceutically acceptable salt thereof. In certain embodiments, the amino moiety at the C4
position is a group of formula (i-a). In certain embodiments, the amino moiety at the C. position is a
group of formula (i-b). In certain embodiments, the amino moiety at the Cy4 position is a group of
formula (i-c). In certain embodiments, R' is methyl (-CH;). In certain embodiments, R? is hydrogen.
In certain embodiments, m is 1 or 2. In some embodiments, the compound is of Formula (I-b)
wherein R' is methyl, R? is hydrogen, and m is 1 or 2.

{8487} In some embodiments, wherein Ring A is a group of formula (v-b), the compound of Formula

(I) is of Formula (I-¢):

@) @) I /21"{1 (R4)m
RSt
RLO N S
R (I-0),

or a pharmaceutically acceptable salt thereof. In certain embodiments, the amino moiety at the C,
position is a group of formula (i-a). In certain embodiments, the amino moiety at the C, position is a
group of formula (i-b). In certain embodiments, the amino moiety at the Cy4 position is a group of
formula (i-c). In certain embodiments, R' is methyl (-CH;). In certain embodiments, R? is hydrogen.

In certain embodiments, m is 1 or 2. In some embodiments, the compound is of Formula (I-¢)
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wherein R' is methyl, R? is hydrogen, and m is 1 or 2.
{3408} In some embodiments, wherein Ring A is a group of formula (vi-b), the compound of

Formula (I) is of Formula (I-d):

9 N (R
O O | H/(S)\(\//N
1 S
R\O [

S (I-d),
or a pharmaceutically acceptable salt thereof. In certain embodiments, the amino moiety at the Cs
position is a group of formula (i-a). In certain embodiments, the amino moiety at the Cs position is a
group of formula (i-b). In certain embodiments, the amino moiety at the Cy4 position is a group of
formula (i-c). In certain embodiments, R' is methyl (-CHs). In certain embodiments, R? is hydrogen.
In certain embodiments, m is 1 or 2. In some embodiments, the compound is of Formula (I-d)
wherein R' is methyl, R? is hydrogen, and m is 1 or 2.
{8409} In some embodiments, wherein Ring A is a group of formula (vii-b), the compound of

Formula (I) is of Formula (I-e):

(@] [/\]—N 4
R%)m
O O A Pl
N s /
R1 S—N
S
N
RYTR? (I-e),

or a pharmaceutically acceptable salt thereof. In certain embodiments, the amino moiety at the Cs
position is a group of formula (i-a). In certain embodiments, the amino moiety at the Cs position is a
group of formula (i-b). In certain embodiments, the amino moiety at the Cy4 position is a group of
formula (i-c). In certain embodiments, R' is methyl (-CHs). In certain embodiments, R? is hydrogen.
In certain embodiments, m is 1 or 2. In some embodiments, the compound is of Formula (I-e)
wherein R' is methyl, R? is hydrogen, and m is 1 or 2.

{8410} In some embodiments, wherein Ring A is a group of formula (xiii-b), the compound of

Formula (I) is of Formula (I-f):

o) N—y R
e} o /< \ N
N S 4
1 | H \ (R*)m
RL AN
No
R®TR? (I-),

or a pharmaceutically acceptable salt thereof. In certain embodiments, the amino moiety at the C4
position is a group of formula (i-a). In certain embodiments, the amino moiety at the C. position is a

group of formula (i-b). In certain embodiments, the amino moiety at the Cy4 position is a group of
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formula (i-c). In certain embodiments, R' is methyl (-CH;). In certain embodiments, R? is hydrogen.
In certain embodiments, m is 1 or 2. In some embodiments, the compound is of Formula (I-f)
wherein R' is methyl, R? is hydrogen, and m is 1 or 2.

{8411} In some embodiments, wherein Ring A is a group of formula (xiv-b), the compound of

Formula (I) is of Formula (I-g):

/\N‘N L
\
Q. QO
| \(_—%R‘*
RLO X
RTNR? (I-g).

or a pharmaceutically acceptable salt thereof. In certain embodiments, the amino moiety at the C4
position is a group of formula (i-a). In certain embodiments, the amino moiety at the C. position is a
group of formula (i-b). In certain embodiments, the amino moiety at the Cy4 position is a group of
formula (i-c). In certain embodiments, R' is methyl (-CHs). In certain embodiments, R? is hydrogen.
In certain embodiments, m is 1 or 2. In some embodiments, the compound is of Formula (I-g)
wherein R' is methyl, R? is hydrogen, and m is 1 or 2.

{8412} In some embodiments, wherein Ring A is a group of formula (ii-b) and the amino moiety at

the C, position is a group of formula (i-a), the compound of Formula (I) is of Formula (I-a-1):

0O N—N
7\ G
Ox O HAS)\N\/:{
RLO N N=
RsBO—s/N\RQ
3A
R (I-a-1),

or a pharmaceutically acceptable salt thereof, wherein Lz is C1-Cio alkylene, C,-Cio alkenylene, or
C»-Cip alkynylene, and p is 0, 1, 2, or 3. In some embodiments, the compound is of Formula (I-a-1)
wherein R' is methyl, R? is hydrogen, and m is 1 or 2.

{8413} In some embodiments, wherein Ring A is a group of formula (ii-b) and the amino moiety at

the C4 position is a group of formula (ii-a), the compound of Formula (I) is of Formula (I-a-2):

R (R
0 o| NA)\N/%

RLO ™ N

3A
R L4-OR>B

or a pharmaceutically acceptable salt thereof, wherein Ring B is C;-Cyo carbocyclyl, or 4- to 10-

(I-a-2),

membered heterocyclyl, and pis 0, 1, 2, or 3. In some embodiments, the compound is of Formula (I-
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a-2) wherein R' is methyl, R? is hydrogen, and m is 1 or 2.
{3414} In some embodiments, wherein Ring A is a group of formula (ii-b) and the amino moiety at
the C, position is a group of formula (iii-a), the compound of Formula (I) is of Formula (I-a-3):

N‘N

Ox° /< )\
9
(R3A)p c
L,-OR38 (I-a-3),

or a pharmaceutically acceptable salt thereof, wherein Ring C is a 4- to 10-membered heterocyclyl
and pis 0, 1, 2, or 3. In some embodiments, the compound is of Formula (I-a-3) wherein R is
methyl and m is 1 or 2.

{8415} In some embodiments, wherein Ring A is a group of formula (xiii-b) and the amino moiety at

the C4 position is a group of formula (i-a), the compound of Formula (I) is of Formula (I-f-1):

S

R3Bo_ / \

(RSA)P (1-£-1).
or a pharmaceutically acceptable salt thereof, wherein Lz is C1-Cio alkylene, C,-Cio alkenylene, or
C»-Cio alkynylene, and pis 0, 1, 2, or 3. In some embodiments, the compound is of Formula (I-f-1)
wherein R' is methyl, R? is hydrogen, and m is 1 or 2.
{84161 In some embodiments, wherein Ring A is a group of formula (xiii-b) and the amino moiety at

the C, position is a group of formula (ii-a), the compound of Formula (I) is of Formula (I-f-2):

N
0 A lllw
N
Y S N AR Yms
e

N<_,
(R ‘a B
) L1-OR® (I-£-2),

or a pharmaceutically acceptable salt thereof, wherein Ring B is C;-Cyo carbocyclyl, or 4- to 10-
membered heterocyclyl, and pis 0, 1, 2, or 3. In some embodiments, the compound is of Formula (I-
f-2) wherein R! is methyl, R* is hydrogen, and m is 1 or 2.

{68417} In some embodiments, wherein Ring A is a group of formula (xiii-b) and the amino moiety at

the C, position is a group of formula (iii-a), the compound of Formula (I) is of Formula (I-f-3):
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0 N—N Ff
0] 0] /< \ N
| N S \ ) R4
R1 A H ( )m 1
N
"~ @
R (1-4-3),

or a pharmaceutically acceptable salt thereof, wherein Ring C is a 4- to 10-membered heterocyclyl
and pis 0, 1, 2, or 3. In some embodiments, the compound is of Formula (I-f-3) wherein R' is
methyl and m is 1 or 2.

{1418} In some embodiments, wherein R' and R? are cyclized to form a 6-membered heterocyclic

ring, provided is a compound of Formula (I-BC-a) or (I-BC-b):

O N—N
O 0O N/< !
I u S (Rm
N
@)
LN
~" R
(R 3 (I-BC-a), or
N~
/4 )
PN
RYm
(R1A (I-BC-b),

or a pharmaceutically acceptable salt thereof, wherein x is 0, 1, 2, 3, or 4.

{8419} In some embodiments, the compound of Formula (I) is selected from any one of the
compounds of Table 1, or a pharmaceutically acceptable salt thereof.

{8420} In some embodiments, the compound of Formula (I) is selected from any one of the
compounds of Table 2, or a pharmaceutically acceptable salt thereof.

{8421} In some embodiments, the compound of Formula (I) is selected from a pharmaceutically
acceptable salt of any one of the compounds of Table 1 or Table 2

{8422} In some embodiments, the compound of Formula (I) is a free base selected from any one of
the compounds of Table 1 or Table 2

{0423} The below Table 1 and Table 2 also provides the location of the compound in the Examples
(Ex) by Example Number (Ex) 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 4 Compound structure and Ex 4 Compound structure and
name name
(R)-3-methoxy-4-(3- 3-methoxy-4-((( 1S,2S)-2-
(methoxymethyl)pyrrolidin-1- methoxycyclopentyl)amino)-N-
y1)-N=(5-(5-methyl-1H-pyrazol- (5-(5-methyl-1H-pyrazol-1-yl)-
1-y1)-1,3,4-thiadiazol-2-y1)-2- 1.3.4-thiadiazol-2-yl)-2-ox0-2H-
ox0-2H-pyran-6-carboxamide pyran-6-ocarboxam1de
N-N
-N e * O
TA 1 o )NL ‘>—N>j TA | 107a O N/Q I A
0 | H @] N=
_ HN
e o
i NS
—0 C%( )
3-methoxy-4-(4- 3-methoxy-4-(((1R,2R)-2-
(methoxymethyl)piperidin-1-yl)- methoxycyclopentyl)amino)-N-
N-(5-(5-methyl-1H-pyrazol-1- (5-(5-methyl-1H-pyrazol-1-yl)-
yl)-1.3.4-thiadiazol-2-y1)-2-oxo- 1,3.4-thiadiazol-2-y1)-2-oxo0-2H-
2H-pyran-6-carboxamide pyran-6-carboxamide
TA | 2 3 NI'N‘>—N>j TA | 107b* | OO R
00N S | N/Qs»\NJE
< oy M N=
0N HN,,
. o
(R)
Q ]
3-methoxy-4-(((15,3R)-3-
3-methoxy-4-((( 1R723)'2' methoxycyclopentyl)amino)-/N-
methoxycyclopentyl)amino)-N- (5-(5-methyl-1H-pyrazol-1-yl)-
(5-(5-methyl-1H-pyrazol-1-yl)- 1,3.4-thiadiazol-2-y1)-2-ox0-2H-
1 ,3 ,4-thiadiazol-2-yl)-2-oxo-2H- pyran_6_carboxamide
pyran-6-carboxamide
2 3* 20 | 108a*

o)
HN,,
(R

QR
\

o 2 NN
Ly

-N
. 1H>j
NS N

O
—
I
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
3-methoxy-4-(((1R,35)-3-
3-methoxy-4-(((1S,2§)-2- methoxycyclopentyl)amino)-N-
methoxycyclopentyl)amino)-N- (5-(5-methyl-1H-pyrazol-1-yl)-
(5-(5-methyl-1H-pyrazol-1-yl)- 1,3.4-thiadiazol-2-y1)-2-ox0-2H-
1.3 ,4-thiadiazol-2-yl)-2-oxo-2H- pyran_6_carboxamide
pyran-6-carboxamide N >j
2 4% N-N 20 | 108b* o NV v
0.0 | N _
o) N= O y H
/
HN =
() )
o HN:.
o®
\ FN_Ls)
O/
4-(((15.2R)-2- 3-methoxy-4-(((1S,35)-3-
hydroxycyclopentyl)amino)-3- methoxycyclopentyl)amino)-/N-
methoxy-N-(3-(S-methyl-1/- (5-(5-methyl-1H-pyrazol-1-yl)-
pyrazol-1-yl)-1,3,4-thiadiazol-2- 1,34-thiadiazol-2-y1)-2-ox0-2H-
y1)-2-ox0-2H-pyran-6- pyran-6-carboxamide
carboxamide
-N
TA | 5 o NN S 20 | 109a* o 1 ‘>—N>j
*| >—N _ N S N
o/ NS N o= H
0 \ H \
—0 HNL) © HNL@
LQ E\_s)
HO (R) o
4-(((15.35)-3- 3-methoxy-4-(((1R,3R)-3-
hydroxycyclopentyl)amino)-3- methoxycyclopentyl)amino)-/N-
methoxy-N-(5-(5-methyl-14- (5-(5-methyl-1H-pyrazol-1-yl)-
pyrazol-1-yl)-1,3,4-thiadiazol-2- 1,34-thiadiazol-2-y1)-2-ox0-2H-
y1)-2-ox0-2H-pyran-6- pyran-6-carboxamide
carboxamide N
TA | 6a* N 20 | 109b* o N7'% >j
- = | N
o X \>—N>:| N)\s>_ N
o/ NS N o= H
© y H \\
- e
0] HN:.
HN
{;)Q(S) (R)Q‘R)
OH O
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(((1R,3R)-3- (5)-4-(3-hydroxypyrrolidin-1-
hydroxycyclopentyl)amino)-3- yl)-3-methoxy-N-(5-(5-methyl-
methoxy-N-(5-(5-methyl-1H- 1H-pyrazol-1-yl)-1,3.4-
pyrazol-1-yl)-1,3,4-thiadiazol-2- thiadiazol-2-yl)-2-oxo0-2H-
yl)-2-ox0-2H-pyran-6- pyran-6-carboxamide
carboxamide N
TA | 6b* N TA | 110 0 )N,\ YN
0 Py N _ 0 S N
0 NS N 0 \ H
O\ H =~
_ =0
© HN:. N
R\_{r) QS)
OH OH
N-(5-(3-chlorothiophen-2-yl)- 3-methoxy-4-((3-
1,3,4-thiadiazol-2-yl)-4- methoxybicyclo[1.1.1]pentan-1-
((18.2R)-2- yl)amino)-N-(5-(5-methyl-1H-
hydroxycyclopentyl)amino)-3- pyrazol-1-yl)-1,3.4-thiadiazol-2-
methoxy-2-oxo0-2H-pyran-6- yl)-2-ox0-2H-pyran-6-
carboxamide carboxamide
5 | T7a* NN S TA | 111 QO N-N
Q 15 N\ | O @) (B
o Sy < | H/QS)\N b
~0 s) HN
N el
HO (R) (,)
. 4-(((1R,25)-2-
N-(5-(3-chlorothiophen-2-yl)- (((1R.25) .
1.3 4-thiadiazol-2-v1)-4 hydroxycyclopentyl)amino)-3-
SO 1? Rlazzo _2 “y-4- methoxy-N-(5-(5-methyl-1H-
((1R.25)-2- pyrazol-1-y1)-1,3 4-thiadiazol-2-
hydroxycyclopentyl)amino)-3-
yl)-2-o0x0-2H-pyran-6-
methoxzj{)cz)xc;ﬁﬁ-epyran-& carboxamide
X
5 7b* N S TA | 112 -N
0 i \>_$\J 0 i ‘>—N>j
o/ NS o ~N"8 N
oY H cl oY H
T ~o
Q HN!’.")Q
HO® R
HO (s
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
(R)-3-methoxy-N-(5-(5-methyl-
lHpr.razol-l-yl)-1,3,4- 4-(((3S.45)-4-
th1ad1azol-2-yl)-4-(.3f hydroxytetrahydrofuran-3-
(methylsulfonyl)pyrrolidin-1- yl)amino)-3-methoxy-N-(5-(5-
yl)-2-ox0-2H-pyran-6- methyl-1H-pyrazol-1-y1)-1,3,4-
carboxamide thiadiazol-2-yl)-2-0x0-2H-
NRY pyran-6-carboxamide
- ~
TA 8 0 b N TA | 113 oo N-N
NS N A I~
o> H A S NSNS
= HNS
RO (s)
% HO
3-methoxy-4-(((1,3-cis)-3- (R)-3 -methoxy-4-((2-methoxy-
methoxycyclobutyl)amino)-N- 1-phenylethyl)amino)-N-(5-(5-
(5-(5-methyl-1H-pyrazol-1-yl)- methyl-1H-pyrazol-1-yl)-1.3.4-
1,3 4-thiadiazol-2-y1)-2-ox0-2H- thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide pyran-6-carboxamide
< o NN
TA | 9 QO o TA | 114 0O =N
0 NS N
/ \ / HN N. N . | H
HN < N ©
s HN @&~ -~
Q N °
Ny
/O
4-((1,3-dimethoxypropan-2- . 4-((3-
; (difluoromethyl)bicyclo[1.1.1]p
yl)amino)-3-methoxy-N-(5-(5- .
entan-1-yl)amino)-3-methoxy-
methyl-1H-pyrazol-1-y1)-1,3.4-
gy N-(5-(5-methyl-1H-pyrazol-1-
thiadiazol-2-yl)-2-ox0-2H- L
ran-6-carboxamide yl)-1,3 ,4-th1ad1azol-2-yl)-2-oxo-
pyo 2H-pyran-6-carboxamide
o) -
1 10 0 o TA | 115 00O '/\l N
O N’k BN
i N~¢ON 07N N=
8\\ s " hN
Sy =\
s
F
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(G-
nigig?;g?;ééég};ﬁ;ﬁﬁg j\/— (cyanomethyl)bicyclo[1.1.1]pent
(5-(3-methyl-1H-pyrazol-1-yl)- an-1-yl)amino)-3-methoxy-/N-
1.3 4-thiadiazol-2-y1)-2-0x0-2H-~ (5-(5-methyl-1H-pyrazol-1-yl)-
7 ran-6-carboxamide 1,3,4-thiadiazol-2-yl)-2-ox0-2H-
py pyran-6-carboxamide
TA 11 -N TA | 116
Q i \>—N>j NN s
s N Q J_ >N
o N Ay N
0 \ H 0 N
= O™\ H
© HN p D
e [ HN\@\/CN
4-(4-(hydroxymethyl)piperidin- 4-((3-(2-hydroxypropan-2-
1-yi)-3-methox51/-N '(15 - vl)bicyclo[1.1.1]pentan-1-
me}:lhy d-' lH-lp zrafo 2_ Ly )_21 ]’5’4' yl)amino)-3-methoxy-N-(5-(5-
thiadiazol-2-yl)-2-0x0-21- methyl-1H-pyrazol-1-yl)-1,3 4-
pyran-6-carboxamide thiadiazol-2-y1)-2-ox0-2H-
N-N >j pyran-6-carboxamide
TA | 12 Q LN TA | 117 O N-N
O \ H I N g7 N7
— o H N=
0 N / HN\ﬂ\//
QOH HO
3-methoxy-4-(((35,4R)-4-
methoxytetrahydrofuran-3- (R)-3-methoxy-N-(5-(5-methyl-
yl)amino)-N-(5-(5-methyl-1H- 1H-pyrazol-1-yl)-1.3.4-
pyrazol-1-y1)-1,3 4-thiadiazol-2- thiadiazol-2-yl)-4-((oxetan-2-
y1)-2-0x0-2H-pyran-6- ylmethyl)amino)-2-oxo-2H-
carboxamide pyran-6-carb0xamide
-N O N-N
TA 13 o 1 \>_N>j TA | 118 0w O /H\S%N'é
o/ N S N IR N
O \ H \o X
== HN
o S
I HNs¢" 0 R
O"(R) <>O
\
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
3-methoxy-4-(((15,2R)-2-
methoxycyclopentyl)amino)-N- (R)-3-methoxy-4-((2-
(5-(5-methyl-1H-pyrazol-1-yl)- methoxypropyl)amino)-N-(5-(5-
1,3,4-thiadiazol-2-yl)-2-ox0-2H- methyl-1H-pyrazol-1-yl)-1,3,4-
pyran-6-carboxamide thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide
TA | l4a* Q NI'N\>—N>j TA | 119 o) T NN
0 \ H \O A H N=
—_—
-0 HN
HNsQ .\L@
) -
0
O(R) ]
\
3-methoxy-4-(((15,2R)-2-
methoxycyclopentyl)amino)-N- 3-methoxy-4-((2-methoxy-2-
(5-(5-methyl-1H-pyrazol-1-yl)- methylpropyl)amino)-N-(5-(5-
1.3,4-thiadiazol-2-yl)-2-ox0-2H- methyl-1H-pyrazol-1-y1)-1,3.4-
pyran-6-carboxamide thiadiazol-2-y1)-2-ox0-2H-
NN < pyran-6-carboxamide
TA | 14b* Q AN | TA | 120 5o £ N
o/ NS N J o N N
O~ H 07N H s N§
LI HN N=
© HN:.
(R) 0
ol /
\
4-(((1S,29)-2-
hydroxycyclopentyl)amino)-3- (R)-3-methoxy-4-((1-
methoxy-N-(5-(5-methyl-1H- methoxypropan-2-yl)amino)-N-
pyrazol-1-y1)-1,3 4-thiadiazol-2- (5-(5-methyl-1H-pyrazol-1-yl)-
y1)-2-0x0-2H-pyran-6- 1,3,4-thiadiazol-2-yl)-2-ox0-2H-
carboxamide pyran-6-carboxamide
TA | 15a* o N|’N\>—N>j TA | 121 0 j‘.\N\>—N>j
0 v ll's oY N "
O \ H N \
== —0 >
—0 HN—-
R
HN (;)Q (\)\\o\
Ho ¥
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Table 1. Compounds of Formula (I)

Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(((1R,2R)-2-
hydroxycyclopentyl)amino)-3- 3-methoxv-4-(((1R.2S)-2-
methoxy-N-(3-(3-mothyl-1H- amethoxy H((LR29)-2-
pyrazol-1-yl)-1.3 4-thiadiazol-2- methoxycyclobutyljamino)-N-
1)-2-oxo-’2f’l- ran-6- (5-(5-methyl-1H-pyrazol-1-yl)-
Y o PZI 1,3.,4-thiadiazol-2-yl)-2-ox0-2H-
carboxamide pyran-6-carboxamide
-N
TA | 15b* N == TA | 122* -N
QL >—N>] o \>—N.>j
0 N S N o N~ S N
—_ = 0
% N, O pnaAd
i)
HO (R)
4-(((1,3-trans)-3-
hydroxycyclobutyl)amino)-3- 3-methoxy-4-(((15.2R)-2-
methoxy-N-(5-(5-methyl-1H- methoxycyclobutyl)amino)-V-
pyrazol-1-yl)-1,3 4-thiadiazol-2- (3-(5-methyl-1H-pyrazol-1-yI)-
1)-2-oxo-’2f’l- ran-6- 1,3,4-thiadiazol-2-yl)-2-ox0-2H-
Y carboxamrge pyran-6-carboxamide
TA | 16 Q 123* N-N
0 Q o Q L \>_N>j
7~ N\ N~ S N
N. ox°Y H
hy NN \
sA = 0
b, NN \ © HNI(.S)O’(R)
OH
4-((2-(2,2-
difluoroethoxy)ethyl)amino)-3-
methoxy-N-(3-(5-methyl-1H- 3-methoxy-4-(((1S.3R)-3-
pyrazol-1-y1)-1,3,4-thiadiazol-2- methoxycyclopentyl)amino)-N-
yl)-2-0x0-2H-pyran-6- (5-(5-methyl-1H-pyrazol-1-yl)-
carboxamide 1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide
NN S o N-
TA | 17 Q ‘>—N_>] 124% Oy-0 NN
o N*S N ] N/QS»\N N
1) HN
I HN (s)
L, QR,
\\(F O—
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(bicyclo[2.2.2]octan-1- 3-methoxy-4-(((1R,35)-3-
ylamino)-3-methoxy-N-(5-(5- methoxycyclopentyl)amino)-V-
methyl-1H-pyrazol-1-y1)-1,3.4- (5-(5-methyl-1H-pyrazol-1-yl)-
thiadiazol-2-yl)-2-ox0-2H- 1.3.4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide pyran-6-carboxamide
TA | 18 NN TA | 125* OO NN
Q I >N N/Q A
s j § N
y H /
— HN,,
: 5O
£8
O_
3-methoxy-4-(4- 4-((3-
methoxypiperidin-1-y)-N-(5-(5- hydroxybicyclo[1.1.1]pentan-1-
meg,lyil', 1H. -1p§raT012- L-y1) '21 ; 4 yl)amino)-3-methoxy-N-(5-(5-
thia 1azo6- Y g' -OX(')c-l ) methyl-1H-pyrazol-1-yl)-1,3,4-
pyran-b-carboxamide thiadiazol-2-y1)-2-ox0-2H-
N-N >j pyran-6-carboxamide
TA | 19 Q LN 21 | 126
o o N~ S N 0 N|‘N\>—N =
[\ . \ L N
-0 0] .
N =
Q 0 HN\é
O— OH
(R)-3-methoxy-N-(5-(5-methyl- N-(5-(3-chloro-1-methyl-1H-
1H-pyrazol-1-yl)-1.3,4- pyrrol-2-yl)-1,3,4-thiadiazol-2-
thiadiazol-2-yl)-2-oxo0-4- y1)-3-methoxy-4-((2-
(((tetrahydrofuran-2- methoxyethyl)amino)-2-oxo-
yhmethyl)amino)-2H-pyran-6- 2H-pyran-6-carboxamide
carboxamide \
TA | 20 N TA | 127 o NN N |
O N- ~ 1 \
Ox© N/H\S%N-jj 0 N)\S>_$J
I 5 N 0 { H cl
\O > - —
HN 0

(R

C/o

HN
1‘%
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Table 1. Com

ounds of Formula (I)

Compound structure and

Compound structure and

Ex # Ex #
name name
(R)-4-((1-cyclopropyl-2- (R)-N-(5-(3-chloro-1-methyl-
methoxyethyl)amino)-3- 1H-pyrrol-2-y1)-1,3,4-
methoxy-N-(5-(5-methyl-1H- thiadiazol-2-yl)-3-methoxy-4-
pyrazol-1-yl)-1,3 4-thiadiazol-2- ((1-methoxypropan-2-
yl)-2-ox0-2H-pyran-6- yl)amino)-2-ox0-2H-pyran-6-
carboxamide carboxamide
\
6 | 21% N-N TA | 128 NN N
3. L 1] g Ao
0 N~ S N 0 N~ S
O \ H O \ H Cl
@) e &
I HNi. 7 HN(E)L
O 0]
\ \
()-4-((1-cyclopropyl-2-
methoxyethyl)amino)-3- N~(5-(3-chloro-1-methyl-14-
methoxy-N-(5-(5-methyl-1H- pyrrol-2-yl)-1,3.4-thiadiazol-2-
pyrazol-1-y1)-1,3 4-thiadiazol-2- yD-4-((2-hydroxyethyl)amino)-
y1)-2-0x0-2H-pyran-6- 3-methoxy-2-ox0-2H-pyran-6-
carboxamide carboxamide.
\
* -N N—N N
6 22 0 i \>_N>j 22 129 0 bl \>_$\J
0 N S N 0 N S
0 \ H 0] \ H Cl
o} —0
[ HNagg HN\\\
0 OH
\
4-(((18,2R)-2-
hydroxycyclopentyl)amino)-3- 4-((2-hydroxyethyl)amino)-3-
I-T-y1)-1.3 4-thiadiazol-2- ETIORY=I oo memy ™
pyrazc; YO L.2 pyrazol-1-yl)-1,3.4-thiadiazol-2-
¥ )-2-OX§ -2H-pzran-6- yl)-2-0x0-2H-pyran-6-
carboxamide carboxamide
0]
3 | 23a* -N 23 | 130 N-N
o X \%N.>j O Ov A AL I A
o NS N «J B TN
oy H 7 "
HN
HN
50 .
HO'™®
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Table 1. Com

ounds of Formula (I)

Compound structure and

Compound structure and

Ex # Ex #
name name
4-(((1R,25)-2-
hydroxycyclopentyl)amino)-3- N-(5-(3-Chloro-1-methyl-1H-
methoxy-N-(5-(5-methyl-1H- pyrrol-2-yl)-1,3,4-thiadiazol-2-
pyrazol-1-yl)-1,3.4-thiadiazol-2- yl)-4-(isopropylamino)-3-
yl)-2-ox0-2H-pyran-6- methoxy-2-0x0-2H-pyran-6-
carboxamide carboxamide
\
3 | 23b* N/~ 10 | 131 NN
o X ‘>—N.>] o I >
N~ S N N S
0="° )
\ H O y H Cl
© HN, © HN\(
(R)
HO®
(S) '4'(( 1-hydroxypropan-2- N-(5-(3-chloro-1-methyl-1H-
yl)amino)-3-methoxy-N-(5-(5- pyrrol-2-yl)-1,3 4-thiadiazol-2-
methyl-1H-pyrazol-1-yl)-1,3,4- y1)-3-methoxy-4-(((1R,2S5)-2-
thladlaZOI'2'Y1)'2'0X9'2H - methoxycyclobutyl)amino)-2-
pyran-6-carboxamide 0x0-2H-pyran-6-carboxamide
\
-N
N == 24 132%* -N N
TA | 24 o \>_N>j 0 1 \ |
o N~ S N o N” S
O \ H o) { H cl
- = = o
o) -~
HN O RAS)
@( HNLé
OH
(R)-4-((1-hydroxypropan-2- N-(5-(3-chloro-1-methyl-1H-
yl)amino)-3-methoxy-N-(5-(5- pyrrol-2-y1)-1,3,4-thiadiazol-2-
methyl-1H-pyrazol-1-yl)-1,3,4- y1)-3-methoxy-4-(((1S,2R)-2-
th1ad1azol-2-yl)-2-0X9-2H } methoxycyclobutyl)amino)-2-
pyran-6-carboxamide 0x0-2H-pyran-6-carboxamide
\
-N
N == 24 133* -N N
TA | 25 O)L\>_N->j Oj\f\‘\l
o/ NS N o/ "N S
O~ Y\ H O~ H Cl
\O N \O = Q

HN~
(R\)\\OH
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(((1S,2R)-2- N-(5-(5-chloro-4-fluoro-1H-
hydroxycycloheptyl)amino)-3- pyrazol-1-y1)-1,3,4-thiadiazol-2-
methoxy-N-(5-(5-methyl-1H- yl)-5-methoxy-4-(2-
pyrazol-1-yl)-1,3 4-thiadiazol-2- methoxyethylamino)-6-oxo-6H-
yl)-2-ox0-2H-pyran-6- pyran-2-carboxamide
carboxamide N Cl .
« -
7 | 26a . O NN 25 | 134 0 J\f\ »‘N)?r
O y Ox0 -
] N/QS»\ N/S r N S N
o T N= S0
" HN HNI
) ?
4-(((1R,25)-2- . N-(5-(2-chlorothiophen-3-yl)-
hydroxycycloheptyl)amino)-3- 1,34-thiadiazol-2-y1)-3-
methoxy-N-(5-(5-methyl-1H- methoxy-4-((2-
pyrazol-1-yl)-1,3,4-thiadiazol-2- methoxyethyl)amino)-2-oxo-
y1)-2-ox0-2H-pyran-6- 2H-pyran-6-carboxamide
carboxamide 0 N- Cl
7 | 26b* O N-N 26 | 135 OO 2 N
O8O I\ I N ¢s
o0 H N=
/ HN
HN,, \L
(@)
3-methoxy-4-(((15,2R)-2- N-(5-(4-chlorothiophen-3-yl)-
methoxycyclohexyl)amino)-N- 1,3,4-thiadiazol-2-yl)-3-
(5-(5-methyl-1H-pyrazol-1-yl)- methoxy-4-((2-
1,3,4-thiadiazol-2-yl)-2-ox0-2H- methoxyethyl)amino)-2-oxo-
pyran-6-carboxamide 2H-pyran-6-carboxamide
O
TA 27 4 136

N-N

O 0

| N/(S»\NJ>
o H =

HN
(s)
(;p

R

O - Cl

O .0 /(N'}‘
NP/ N osT L
(0] S

HN

L

0O
/
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Table 1. Compounds of Formula (I)
E 4 Compound structure and Ex 4 Compound structure and
x name name
4-(((1R,25)-2-hydroxy-2,3-
dihydro-1H-inden-1-yl)amino)-
3-methoxy-N-(5-(5-methyl-1H- N-(5-(2-cyano-4-
pyrazol-1-yl)-1,3,4-thiadiazol-2- methylthiophen-3-y1)-1.3,4-
yl)-2-ox0-2H-pyran-6- thiadiazol-2-yl)-3-methoxy-4-
carboxamide ((2-methoxyethyl)amino)-2-oxo-
2H-pyran-6-carboxamide
-N 0 N
8 28a* 0] )NI\ \>—N>j 27 137 @/«O ’é\l_N il
S N 0\ N~ A
@) O \ H / H S “ g
~.” HO HN ==
0 o S Z
[ HNE o
/
4-(((1S8,2R)-2-hydroxy-2,3-
dihydro-1H-inden-1-yl)amino)- N-[5-(4-cyanothiophen-3-yl)-
3-methoxy-N-(5-(5-methyl-1H- 1,3,4-thiadiazol-2-yl]-5-
pyrazol-1-yl)-1,3,4-thiadiazol-2- methoxy-4-[(2-
yl)-2-ox0-2H-pyran-6- methoxyethyl)amino]-6-
carboxamide oxopyran-2-carboxamide
N
-N I
8 | 28b* o) )NL \>_N>j 28 | 138 O o O N-N
o NT S N ] N/k S ( AN
0 \ H o H g
~C Ho_ "N
P HNA) 1
(l)
4-((1,1-dioxidotetrahydro-2H- . .
thiopyran-4-yl)amino)-3- N—(S-(4-chlprqlsoth1azol-5-yl)-
methoxy-N-(5-(5-methyl-1H- 1.3.4-thiadiazol-2-yl)-3-
pyrazol-1-yl)-1,3,4-thiadiazol-2- methoxy-4-((2-
yl)-2-ox0-2H-pyran-6- methoxyethyl)amino)-2-oxo-
carboxamide 2H-pyran-6-carboxamide
O - I
9 | 29 NN S 29 | 139 OO /QN N
QL AN N
)\S N= ~ A H /
/) N 0 S-N
O~ 1\ H HN
~ I8
HN 0
x0 |
o
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
(R)-4-(3-hydroxypyrrolidin-1- N-(5-(4-cyano-2-
yl)-3-methoxy-N-(5-(5-methyl- methylthiophen-3-y1)-1,3,4-
1H-pyrazol-1-y1)-1,3,4- thiadiazol-2-yl)-3-methoxy-4-
thiadiazol-2-yl)-2-ox0-2H- ((2-methoxyethyl)amino)-2-oxo-
pyran-6-carboxamide 2H-pyran-6-carboxamide
TA | 30 q NN % 30 | 140 O nn
)LS>—N.N/ O 0 0
oY N oA s
\ o N S
~o HN
© N
u([\’) 0]
OH /
(R)-5-methoxy-4-(3-
methoxypyrrolidin-1-yl)-N-(5- N-(5-(5-ethyl-1H-pyrazol-1-yl)-
(5-methyl-1H-pyrazol-1-yl)- 1.3.4-thiadiazol-2-y1)-3-
1,3,4-thiadiazol-2-yl)-6-oxo0-6H- methoxy-4-((2-
pyran-2-carboxamide methoxyethyl)amino)-2-oxo-
2H-pyran-6-carboxamide
N- 0O -
TA | 31 Q s \>—N 31| 141 Oy 0 AN
o< N ~ N st
\ oy N=
- HN
N L
Q(R) 0]
Io ,
5-methoxy-4-(- (R)-N-(3-(3-(hydroxymethy)-
methoxypropylamino)-N-(5-(5- . IH -pyrazol-1-yl)-1,3.4
methyl-1H-pyrazol-1-yl)-1,3,4- thiadiazol-2-yl)-3-methoxy-4-
thiadiazol-2-y1)-6-ox0-6H- ((1-methoxypropan-2-
pyran-2-carboxamide yl)amino)-2-oxo-2H-pyran-6-
') carboxamide
TA | 32 Q o 32| 142 0 OH
Py Oy-0 /E '\\j\
N. X
HN— NN N U/‘( NN
HN ~ N .
S _lk @) H N
N \ HN_
Ny (R)7\
0
\ P
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex Compound structure and
name name
4-((1,3-dimethoxypropan-2-
4-(2-hydroxy-2- yl)amino)-N-(5-(5-
methylpropylamino)-5-methoxy- (hydroxymethyl)-1H-pyrazol-1-
N-(5-(5-methyl-1H-pyrazol-1- yl)-1,3,4-thiadiazol-2-yl)-3-
y1)-1,3,4-thiadiazol-2-yl)-6-oxo0- methoxy-2-0x0-2H-pyran-6-
6H-pyran-2-carboxamide carboxamide
o N-N OH
A3 Og O AN | TA O N-N
NS N e
] A OO0 AN
N N~ S N=
@) ~ | H
HN ~o
/\l\ HN\(\O/
OH
?
(R)-4-2- N-(5-(5-(difluoromethyl)-1H-
(hydroxymethyl)pyrrolidin-1- e
pyrazol-1-yl)-1,3.4-thiadiazol-2-
yl)-5-methoxy-N-(5-(5-methyl-
y1)-3-methoxy-4-((2-
1H-pyrazol-1-y1)-1,3,4- 4
L methoxyethyl)amino)-2-oxo-
thiadiazol-2-yl)-6-ox0-6H- .
) 2H-pyran-6-carboxamide
pyran-2-carboxamide Fo F
TA | 34 33 0 N-N
o NN \>—N O LIy
NS I s” N
N H —
o<° N ° N
\ HN
R
WOH 0
4-((3-hydroxypropyl)amino)-3- N-(5-(3-cyanothiophen-2-yl)-
methoxy-N-(5-(5-methyl-1H- 1,3,4-thiadiazol-2-yl)-3-
pyrazol-1-yl)-1,3.4-thiadiazol-2- methoxy-4-((2-
yl)-2-ox0-2H-pyran-6- methoxyethyl)amino)-2-oxo-
carboxamide 2H-pyran-6-carboxamide
o] O
N_
TA | 35 0/ 34 Og-0 X & N s
Py " S N§ o A
AN N Z
1 N
0]
HO ]

67




WO 2024/137607

PCT/US2023/084787

Table 1. Compounds of Formula (I)
E 4 Compound structure and E 4 Compound structure and
X name x name
3-methoxy-4-(((1R.2R)-2- N-[5-(3-chlorothiophen-2-y1)-
methoxycyclobutyl)amino)-N- 1.3 ’4n-1t2,:§g;az_zl__[2(;_fl] -
(3-(3-methyl-1H-pyrazol-1-yl)- methoxyeth;/l)amino] -6-
1,3,4-thiadiazol-2-yl)-2-ox0-2H- .
pyran-6-carboxamide oxopyran-2-carboxamide
-6- 5 >
TA | 36a* 0 NN TA | 146 00 NN
O 0 AN ] N%S)\é
NN oy HOT s
t O- HN
HNG) o 7\
7
3-methoxy-4-(((15,25)-2- N-[5-(3-chlorothiophen-2-yI)-
methoxycyclobutyl)amino)-V- 1,3,4-th1ad1azol-2-yl]-4-[(2-
(5-(5-methyl-1H-pyrazol-1-yl)- hydroxyethyl)amino]-5-
1,3 4-thiadiazol-2-yl)-2-oxo0-2H- methoxy-6-oxopyran-2-
pyran-6-carboxamide carngam1de
TA | 36b* 0 N TA | 147 N-N  Cl
oo L 13 YO A
I N S N ~ xn ’ H S y/
I O~ HN
HN,
2 (S) \L
OH
4-(((1R2R)-2- N-[5 -(S-Chlor.opyrazol-l-yl)-
hydroxycyclobutyl)amino)-3- 1,3,4-thiadiazol-2-yl]-5-
methoxy-N-(5-(5-methyl-1H- methoxy-4-[(2-
pyrazol-1-yl)-1,3,4-thiadiazol-2- methoxyethyl)amino]-6-
yl)-2-ox0-2H-pyran-6- oxopyran-2-carboxamide
1A | 370% carboxamide 35 148 o N-N cl
a
o Q@ N-N 00 J »*N)j
| N g7 N A H
N H = (@)
7 OH " HN
HN@® o I
B ¢
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(bicyclo[1.1.1]pentan-1-
ylamino)-3-(3-methoxy-2,2-
4-(((15.28)-2- . dimethylpropoxy)-N-(5-(5-
hydroxycyclobutyl)amino)-3- methyl-/H-pyrazol-1-yl)-1,3,4-
methoxy-N-(5-(5-methyl-1H- thiadiazol-2-yl)-2-oxo0-2H-
pyrazol-1-yl)-1,3,4-thiadiazol-2- pyran-6-carboxamide
yl)-2-ox0-2H-pyran-6-
carboxamide
TA | 37b* o\ 36 149 )\ ‘}—N
Oy 0O A —N 0
] NN O i
N H N—
7 OH " S
HN
HN,rﬁs) X <
o)
\
5- methoxy-4-[(3R)-3-methoxy-
(£)-3-methoxy-4-(2- 2-oxopyrrolidin-1-y1|-N-[5-(5-
(methoxymethyl)pyrrolidin-1- methylpyrazol-1-y1)-1,3 4
yD-N-(3-(3-methyl-1H-pyrazol- thiadiazol-2-yl1]-6-oxopyran- 2-
1-y1)-1,3,4-thiadiazol-2-yl)-2- carboxamide
oxo0-2H-pyran-6-carboxamide
N-N
@) | D N>j
TA | 38 o )NL \>_N>j 37 | 150 . s .
o O i
0 \ H —
-~ °© N
NE~ Osz
o)
e
\
(S)-3-methoxy-4-(2- 5-methoxy-4-[(35)-3-methoxy-
(methoxymethyl)pyrrolidin-1- 2-oxopyrrolidin-1-yl]-N-[5-(5-
y1)-N-(5-(5-methyl-1H-pyrazol- methylpyrazol-1-yl)-1,3.4
1-y1)-1,3,4-thiadiazol-2-y1)-2- thiadiazol-2-yl|-6-oxopyran- 2-
oxo0-2H-pyran-6-carboxamide carboxamide
\
TA | 39 * \>_N>j TA | 151 )\ >_N>j

OO\H

—~—

—0

O
—
Iz

MeO
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
&40
(hydroxymethyl)pyrrolidin-1- 5-methoxy-4-{[1-
yl)-3-methoxy-N-(5-(5-methyl- (methoxymethyl)cyclopentyl Jam
1H-pyrazol-1-y1)-1,3,4- ino}-N-[5-(5-methylpyrazol-1-
thiadiazol-2-yl)-2-oxo0-2H- yl)-1,3,4-thiadiazol-2-yl]-6-
pyran-6-carboxamide oxopyran-2-carboxamide
0
TA 40 -N 38 152 N-N
N = O 0
QL ‘>—N>j N NJ>
N S N xn H N —
0) O N
0 \ H /
— HN
~o )
. 3-methoxy-4-(((15,2R)-2-
4-{bicyclo[1.1.1]pentan-1- methoxycyclopentyl)(methyl)am
ylamino}-N-[5-(3-chloro-1- ino)-N-(5-(5-methyl-1H-
methylpyrrol-2-yl)-1.3.4- pyrazol-1-y1)-1,3 4-thiadiazol-2-
thiadiazol-2-yl]-5-methoxy-6- y1)-2-0x0-2H-pyran-6-
oxopyran-2-carboxamide carboxamide
\
0
TA 41 NN N 39 | 153a* 0 N-N
o)
Q 77N I NS N
0] \ H Cl 0 N
=~ N
o )
\Q ? (R)
3-methoxy-4-(((1R,25)-2-
3-methoxy-N-(5-(5-methyl-1H- methoxycyclopentyl)(methyl)am
pyrazol-1-yl)-1,3,4-thiadiazol-2- no)-N-(5-(5-methyl-1H-
yl)-2-ox0-4-(2-oxopyrrolidin-1- pyrazol-1-yl)-1,3.4-thiadiazol-2-
yl)-2H-pyran-6-carboxamide yl)-2-ox0-2H-pyran-6-
N >j carboxamide
N~ = 0
O N % -
TA | 42 )LS>—NN/ 39 | 153b N /QN g\
o) O ” ~ I H s” N
) 0N N=
BN ~NAR)
) .
ﬁ O\\ (S
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
(R)-3-methoxy-4-(4-methoxy-2-
4-((1R.28)-2- oxopyrrolidin-1-y1)-N-(5-(5-
hydroxycyclobutyl)amino)-3- methyl-/ H-pyrazol-1-y1)-1,3,4-
methoxy-N-(5-(5 'me,’thyl' 14- thiadiazol-2-yl)-2-oxo-2H-
pyrazol-1-yl)-1,3 4-thiadiazol-2- pyran-6-carboxamide
yl)-2-ox0-2H-pyran-6-
TA | 43¢ carboxamide TA 154 4 >j
T ogo N * b
(l) N o: = —0
N
HNﬁS) Oﬁ(R)
ig
(5)-3-methoxy-4-(4-methoxy-2-
4-(((A5.2R)-2- oxopyrrolidin-1-y1)-N-(5-(5-
hydroxycyclobutyl)amino)-3- methyl-/ H-pyrazol-1-y1)-1,3,4-
methoxy-N-(5-(5 'me,’thyl' 14- thiadiazol-2-yl)-2-oxo-2H-
pyrazol-1-yl)-1,3 4-thiadiazol-2- pyran-6-carboxamide
yl)-2-ox0-2H-pyran-6-
carboxamide
TA | 43b* TA | 155 \>—N
oo 1 NN o )\
I\
(l) N OH = ~0
N
O/
3-methoxy-4-((3- . . .
(methoxymethyl)bicyclo[1.1.1]p N-(5-(3,5-dichloroisothiazol-4-
entan- 1-yl)amino)-N-(5-(5- y1)-1.3,4-thiadiazol-2-yl)-3-
methyl-1H-pyrazol-1-yl)-1,3 4- methoxy-4-((2-
thiadiazol-2-y1)-2-ox0-2H- methoxyethyl)amino)-2-oxo-
pyran_6_carboxamide 2H-pyran-6-carb0xamlde
9 NN G
TA 44 40 156 OO U
\
)\ >—N < NN
o) o) S
) \ H ! HN Cl
-G 7\
0

]
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-((3- 4-((2-hydroxyethyl)(2-
cyanobicyclo[1.1.1]pentan-1- methoxyethyl)amino)-3-
yl)amino)-3-methoxy-N-(5-(5- methoxy-N-(5-(3-methyl-1/-
methyl-1H-pyrazol-1-y1)-1,3.4- pyrazol-1-yl)-1,3.4-thiadiazol-2-
thiadiazol-2-yl)-2-ox0-2H- y)-2-ox0-2H: -pyran-6-
pyran-6-carboxamide carboxamide
TA 45 41 157 o N-N
0 N,’N\>—N>j o0 M A >‘N.>j
N* S 'N/ | H S N
o @] | H ~0 X
N
HN\é\ J/ 1
CN % OH
4-(4-hydroxypiperidin-1-yl)-3-
methoxy-N-(5-(5-methyl-1H- 4-(bis(2-hydroxyethyl)amino)-3-
pyrazol-1-yl)-1,3,4-thiadiazol-2- methoxy-N-(5-(5-methyl-1H-
yl)-2-ox0-2H-pyran-6- pyrazol-1-y1)-1,3,4-thiadiazol-2-
carboxamide yl)-2-ox0-2H-pyran-6-
carboxamide
TA | 46 Q NI—N‘>—N>ﬁ 41 | 158 o N-N
oINS N o 0 H =N~
@) \ H | H S N=
~ X
-0 (0]
“ It
HO OH
OH
N-(5-(3-chloro-1-methyl-1H-
pyrrol-2-y1)-1,3,4-thiadiazol-2- 4-(((18,2R)-2-
y1)-3-methoxy-4-(((1S,2R)-2- hydroxycyclopentyl)(methyl)am
methoxycyclopentyl)amino)-2- ino)-3-methoxy-N-(5-(5-methyl-
oxo0-2H-pyran-6-carboxamide 1H-pyrazol-1-yl)-1,3 .4
\ thiadiazol-2-yl1)-2-ox0-2H-
TA | 47 o N N\ N | pyran-6- carboxamide
L N\ 42 | 159a*
o N S>_$J 0]
) H Cl
3 WL, A
7 HN@Q /Nf:)
(R) HO(R)

o)
\
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Table 1. Com

ounds of Formula (I)

Compound structure and

Compound structure and

Ex # Ex #
name name
N-(5-(3-chloro-1-methyl-1H-
pyrrol-2-y1)-1,3,4-thiadiazol-2- 4-(((1R,25)-2-
y1)-3-methoxy-4-(((1R,2S5)-2- hydroxycyclopentyl)(methyl)am
methoxycyclopentyl)amino)-2- ino)-3-methoxy-N-(5-(5-methyl-
oxo0-2H-pyran-6-carboxamide 1H-pyrazol-1-yl)-1,3 .4
\ thiadiazol-2-y1)-2-ox0-2H-
NN N -6-carboxamid
TA 48% O 1S S | 4 159b* pyran- car oxamide
o PLoN o
o) H Cl
o OMH s)\ §
? N ~Nsg)
q® HOYs)
\
(5)-3-methoxy-4-((2-methoxy-1-
phenylethyl)amino)-N-(5-(5- S-methoxy-4-{[(35.45)-4-
methyl-1H-pyrazol-1-y1)-1,3,4- methoxyoxolan-3-yl]amino }-N-
thiadiazol-2-yl)-2-ox0-2H- [5-(5 -methylpyrazol- 1-y1)-1,3.4-
pyran-6-carboxamide thiadiazol-2-yl]-6-oxopyran-2-
carboxamide
o N-N 0
TA | 49 L N)j 43 | 160 0 N-N
Oy © N A S>— N= ° NGB SN
I H < ] § s N
oY oYy N=
I HN S~ o~ HNS
: o)
@ oS
\
4-((2-oxaspiro| 3.3 Jheptan-6-
yl)amino)-3-methoxy-N-(5-(5- >-methoxy-4-{ [(2R’3.R )-3-
methyl-1H-pyrazol-1-yl)-1.3 4- methoxybutan-2-yl|amino}-N-
thiadiazol-2-y1)-2-0x0-2H- [3-G-methylpyrazol-1-yI)-1.3.4-
pyran-6-carboxamide thiadiazol-2-yl]-6-oxopyran-2-
carboxamide
TA 50 >j TA | 161 N-N
>N o)
o )\ >_ N O ) N /«S»\ N /S
'e) { H ~ 0N O/H N=
= HN,

?HN
O
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-((2-oxabicyclo][2.1.1]hexan-4- 5-methoxy-4-{[(3R,4R)-4-
yl)amino)-3-methoxy-N-(5-(5- methoxyoxolan-3-ylJamino }-V-
methyl-1H-pyrazol-1-yl)-1,3,4- [5-(5-methylpyrazol-1-y1)-1,3,4-
thiadiazol-2-yl)-2-oxo-2H- thiadiazol-2-yl]-6-oxopyran-2-
pyran-6-carboxamide carboxamide
0
TA | 51 NN A | TA | 162 OO N-N
Q P SN _ | N’k )\N A
0 H
< e
-0 Lo
HN@O O
3-methoxy-4-(((1R,25)-2-
methoxy-4-(((1R,25) " 5-methoxy-4-{[(25,39)-3-
methoxycyclohexyl)amino)-N- hoxvb vl lami 6
(5-(5-methyl-1H-pyrazol-1-yl)- methoxybutan-2-y ]1animf}§, "
1.3 4-thiadiazol-2-y1)-2-oxo0-2H- oxo-N-[3~(pyrazol-1-yI)-1.3.4-
pyran-6-carboxamide thiadiazol-2-yl|pyran-2-
0 carboxamide
TA | 52 00 N-N TA | 163 o N
NN o0 L 3
NP H S =& N N
0 N= At/ N
HN © o~ N=
&) HN,
& (S)'ﬁs)k
\
3-methoxy-4-(((1R,25)-2-
N-(5-(3-chloro-1-methyl-1H- methoxy- (1%, S)~2
12-v1)-1.3 4-thiadiazol -2 methoxy-2,3-dihydro-1H-inden-
pyrrol- 1')Y4)' @ S'; Rl)a Jlazol-2- 1-yl)amino)-N-(3-(5-methyl-1 H-
hy drozycyclobu{yl)mmo)_ ;. pyrazcil-l-yl)-1,3,4-thiadiazol-2-
-2-0x0-2H- -6-
methoxy-2-oxo0-2H-pyran-6- ¥ c(:r(l())oxamrgzan
carboxamide
\ -N
11 | 353 o NN N TA | 164a* 0 )NL \>_N>j
P van N § N
o~/ NS o2 N
O~ H Cl y
~ =/ O
P - o e
HO P
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
N-(5-(3-chloro-1-methyl-1H- 3-methoxy-4-(((15,2R)-2-
pyrrol-2-yl)-1,3.4-thiadiazol-2- methoxy-2,3-dihydro-1H-inden-
yD-4-(((1R,25)-2- I-yl)amino)-N-(5-(5-methyl-1H-
hydroxycyclobutyl)amino)-3- pyrazol-1-yl)-1,3.4-thiadiazol-2-
methoxy-2-oxo0-2H-pyran-6- yl)-2-ox0-2H-pyran-6-
carboxamide carboxamide
\
- * -N ~
11 54 o N| N N | TA | 164b o )NI\ \>—N.>j
)\S N7 S N
o+ N o= H
O\ H Cl B
= o R
? N i HNfg
HO ©
4-(((1S,2R)-2- 5-methoxy-4-{[(25)-1-methoxy-
(hydroxymethyl)cyclopentyl)am 3-phenylpropan-2-ylJamino }-/N-
ino)-3-methoxy-N-(5-(5-methyl- [5-(5-methylpyrazol-1-y1)-1,3,4-
1H-pyrazol-1-y1)-1,3,4- thiadiazol-2-yl]-6-oxopyran-2-
thiadiazol-2-yl)-2-ox0-2H- carboxamide
pyran-6-carboxamide N >j
N~ =
TA | 55a* oo, L NN 44 | 165 Q N _
/Q »\ 0 N7 S N
O N= —
HNS) (ID HN \_{S)\O
G \©
OH
-(1R29)2-
(hydroxymethyl)cyclopentyl)am
ino)-3-methoxy-N-(5-(5-methyl- S-methoxy-4-{[(2R.38)-3-
1H-pyrazol-1-y1)-1,3 4- methoxybutan-2-ylJamino }-N-
thiadiazol-2-yl)-2-ox0-2H- [5-(5-methylpyrazol-1-yl)-1.3,4-
pyran-6-carboxamide th1ad1azol-2-yl]-6-onpyran-2-
O N-N carboxamide
* -
TA | 55b OO RN 45 166 5 O N-N
N AN O I
| s” N AL I
o\ H N= N [ N"s7 NS
0N~ A N=
HN/R) HN S)
. (R)
\‘\(S)
OH
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-((2-oxaspiro| 3.3 Jheptan-5- 4-(((LS,2R)-2-hydroxy-2-
yl)amino)-3-methoxy-N-(5-(5- methylcyclopentyl)amino)-3-
methyl-1H-pyrazol-1-y1)-1,3,4- methoxy-N-(5-(5-methyl-1H-
thiadiazol-2-yl)-2-ox0-2H- pyrazol-1-y1)-1,3,4-thiadiazol-2-
pyran-6-carboxamide yl)-2-o0x0-2H-pyran-6-
N carboxamide
63 | 36 o) i >N 46 | 167a* oo 2 NN
o>y N T I N’Qs»\N.JE
_ \O ™ H N=
(? HN HNS)
(R);
o HO Ve
(S)-4-((2-oxaspiro|3.3]heptan-5- (R)-4-((2-oxaspiro[ 3.3 |heptan-5-
yl)amino)-3-methoxy-N-(5-(5- yl)amino)-3-methoxy-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3,4- methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-oxo-2H- thiadiazol-2-yl)-2-oxo-2H-
pyran-6-carboxamide pyran-6-carboxamide
N = N =
. \>—N>j . \>—N>j
* A * N
63 | 36a A N)\S . 63 | 56b ) N)\S \
o) \ H 0 \ H
Sy S
o) o
| HN? | HN:%
o (9)
th(S)'3'me‘f.‘C‘1’.Xyi4'(l3'N s 4-(((1R.25)-2-hydroxy-2-
mg Ox}ﬁp?lrgll 1n- -yl )1' '1( ) methylcyclopentyl)amino)-3-
1§4'm§~t§~' Fpyrazol- 1y ;H methoxy-N-(5-(3-methyl-1H-
,3,4-thia azol-2y )- '%XO' - pyrazol-1-yl)-1.3 4-thiadiazol -2-
pyran-6-carboxamide y1)-2-0x0-2H-pyran-6-
carboxamide
TA | 57 Q ‘>—N 46 | 167b* 2 N-N
Oy Oy A
N [ Ns" NS
0y N=
N HN,(R
ﬁj@ )
O HO Me
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
(5)-4-(3- o 4-(2-cyclopropoxyethylamino)-
(hydroxymethyl)pyrrolidin-1- 5-methoxy-N-(5-(5-methyl-1H-
yD)-3-methoxy-N-(5-(5-methyl- pyrazol-1-y1)-1,3 4-thiadiazol-2-
1H-pyrazol-1-yl)-1,3.4- yl)-6-0x0-6H-pyran-2-
thiadiazol-2-yl)-2-oxo0-2H- carboxamide
pyran-6-carboxamide 0
TA 58 \>—N>j 47 168 T N"SGNN
. )\ o0 H N=
O\ ! HNI
%OH A
4-((3S,4R)-3,4- 5-methoxy-N—[5 -(5-
dimethoxypyrrolidin-1-y1)-3- methylpyrazol-1-yl)-1,3.4
methoxy-N- R (5-(5-methyl-1H- thiadiazol-2-yl]-6-oxo0-4-({2-
pyrazol-1-yl)-1,3 4-thiadiazol-2- [(3R)-oxolan-3-
yl)-2-0x0-2H-pyran-6- yloxy] ethyl}am1np)pyran-2-
carboxamide carboxamide
2 N-N
OO R
TA 59 o | \ TA | 169 ) N,QS)\N/S
S o H N=
/ HN\L
N o
(5)-3-methoxy-N-(3-(3-methyl- (R)-3-methoxy-4-((1-methoxy-
1H-pyrazol-1-y1)-1,3,4- .
e 3-phenylpropan-2-yl)amino)-/N-
thiadiazol-2-yl)-4-(3-
(methylsulfonyl)pyrrolidin-1- (3-(5-methyl-/H-pyrazol-1-y1)-
Y Ypy 1,3.4-thiadiazol-2-y1)-2-oxo0-2H-
yl)-2-ox0-2H-pyran-6- .
: pyran-6-carboxamide
carboxamide
-N
N =
O \>_N>j
TA 60 TA | 170 | =
)\ \>_N>j 0 N*S N
)
o) 0 \ H _ y A
/
~0 ¢ HN O

77




WO 2024/137607

PCT/US2023/084787

Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(((1R, 25)-2-(2,2-
4-(((1S8,3R)-3- difluoroethoxy)cyclopentyl)ami
hydroxycyclopentyl)amino)-3- no)-3-methoxy-N-(5-(5-methyl-
methoxy-N-(5-(5-methyl-1H- 1H-pyrazol-1-yl)-1,3.4-
pyrazol-1-yl)-1,3,4-thiadiazol-2- thiadiazol-2-yl)-2-oxo0-2H-
yl)-2-ox0-2H-pyran-6- pyran-6-carboxamide
carboxamide NN >j
- S
TA | 6la* NN A | 48| 1T L AN
QAN o< N
o /~N S N \
0 \ H o =
—0
HN ~(S
(;)QR) 3
5, i
F
4-(((1R.38)-3- o 4((S8.2R)-2-(2,2-
hydroxycyclopentyl)amino)-3- difluoroethoxy)cyclobutyl)amin
methoxy-N-(5-(5-methyl-1H- 0)-3-methoxy-N-(5-(5-methyl-
pyrazol-1-yl)-1,3.4-thiadiazol-2- 1H-pyrazol-1-yl)-1.3.4-
yl)-2-0x0-2H-pyran-6- thiadiazol-2-yl)-2-oxo0-2H-
carboxamide pyran-6-carboxamide
TA | 61b* NN s 49 | 172¢ | O8O R ,2“&
0] )l\ \>—N _ \ I H S N N
0 N S N /O N=
0 \ H HNS)
F\_s) F\X
OH E
4-(((1R,25)-2-(2,2-
(8)-4-((1,1- difluoroethoxy)cyclobutyl)amin
dioxidotetrahydrothiophen-3- 0)-3-methoxy-N-(5-(5-methyl-
yl)amino)-3-methoxy-N-(5-(5- 1H-pyrazol-1-yl)-1,3,4-
methyl-1H-pyrazol-1-yl)-1,3.4- thiadiazol-2-yl)-2-ox0-2H-
thiadiazol-2-yl)-2-ox0-2H- pyran-6-carboxamide
pyran-6-carboxamide e} _
TA | &2 49 | 173+ | OO 2Q N
NN >j [ NN
0 S—N x H .
s P N
o= { H " HNLm)
~0 O Q'(s)
HN(g)Cls:o E
F
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Table 1. Compounds of Formula (I)
E 4 Compound structure and E 4 Compound structure and
X name x name
4-(bis(2-methoxyethyl)amino)-
3-methoxy-N-(5-(5 -methyl- 1H- (R)-4-(2-
pyrazol-1-yl)-1,3.4-thiadiazol-2- (cyanomethyl)pyrrolidin-1-y1)-
yl)-2-ox0-2H-pyran-6- 3-methoxy-N-(5-(5-methyl-/H-
carboxamide pyrazol-1-yl)-1,3 4-thiadiazol-2-
NN >j yl)-2-ox0-2H-pyran-6-
D = b id
TA | 63 S AN | 50| 17 e
S Og0 AR
o oy M N=
N
! \\\ NG N
3 O
0]
\
(5)-3-methoxy-4-((1-
methoxypropan-2-yl)amino)-N- (5)-4-(2- .
(5-(5-methyl-1H-pyrazol-1-yl)- (cyanomethyl)pyrrolidin-1-yl)-
1,3.4-thiadiazol-2-y1)-2-ox0-2H- 3-methoxy-N-(3-(S-methyl-/H-
pyran-6-carboxamide pyrazol-1-y1)-1,3,4-thiadiazol-2-
yl)-2-ox0-2H-pyran-6-
N-N S carboxamide
TA 64 o) I SN TA 175 0
S N N-N
0 N OO I
Y © CN N
N (e
0]
\
4-(((1,3-cis)-3- )
hydroxycyclobutyl)amino)-3- 4-((2-cyanoethyl)amino)-3-
methoxy-N-(5-(5-methyl-1H- methoxy-N-(3-(5-methyl-/H-
pyrazol-1-yl)-1,3,4-thiadiazol-2- pyrazol-1-yl)-1,3 4-thiadiazol-2-
yl)-2-ox0-2H-pyran-6- y1)-2-oxo0-2H-pyran-6-
carboxamide carboxamide
O
TA | 65 Q TA | 176 o N-N
O
o 3P I ﬁzqs»\ NJ>
/ \ 7/ Y N. (,) N N=
7 N
HN ~ HN
sA
Q N
cis Na CN
OH
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Table 1. Com

ounds of Formula (I)

Ex

#

Compound structure and

Ex

Compound structure and

name name
(5)-3-methoxy-N-(5-(5-methyl-
1H-pyrazol-1-y1)-1,3,4- N-(5-(5-amino-/H-pyrazol-1-
thiadiazol-2-yl)-2-ox0-4- yl)-1,3.4-thiadiazol-2-y1)-4-
(((tetrahydrofuran-2- (bicyclo[1.1.1]pentan-1-
yl)methyl)amino)-2H-pyran-6- ylamino)-3-(2-hydroxyethoxy)-
carboxamide 2-0x0-2H-pyran-6-carboxamide
HoN
TA 66 O N-N >j 51 177 2
LN NN )j
YOS N NP S et
~o S 0] \ H
HN =
HO-""0
(S) HN\@
0
3-methoxy-4-(((1R,2S)-2- N-(5-(5-amino-/H-pyrazol-1-
) yl)-1,3,4-thiadiazol-2-yl)-4-
methoxycyclobutyl)amino)-N- .
(bicyclo[1.1.1]pentan-1-
(5-(5-methyl-1H-pyrazol-1-y1)- ylamino)-3-methoxy-2-ox0-2H-
1,3,4-thiadiazol-2-yl)-2-ox0-2H- .
) pyran-6-carboxamide
pyran-6-carboxamide H,N
TA | 67a* 0 52 178 N-N <
o 0 0 . SN _
HN—( /k o { H
H N SN
) 0. NN -
(s) N= HN\@
3-methoxy-4-(((15,2R)-2- 4-(isopropylamino)-5-methoxy-
methoxycyclobutyl)amino)-N- N-[5-(5-methylpyrazol-1-yl)-
(5-(5-methyl-1H-pyrazol-1-yl)- 1.3.4-thiadiazol-2-y1]-6-
1,3.4-thiadiazol-2-y1)-2-0x0-2H- oxopyran-2-carboxamide
pyran-6-carboxamide N -
TA | 67b* Q TA | 179 0 T‘\ N
S

4y
7 HN—(/J\

N o S N§
e N<

O H
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-((35,4R)-3-hydroxy-4-
methoxypyrrolidin-1-yl)-3-
methoxy-N-(5-(5-methyl-1H- 4-(cyclopropylamino)-5-
pyrazol-1-yl)-1,3,4-thiadiazol-2- methoxy-N-[5-(5-
yl)-2-ox0-2H-pyran-6- methylpyrazol-1-yl)-1,3.4-
carboxamide thiadiazol-2-yl]-6-oxopyran-2-
carboxamide
TA | 68a* o IN‘%N N | TA | 180 o NN K
o /"N N OO N/“\S>*N. =
0 \ H I 5 N
X
= 7
—0 HN
N
o v
nd® o
4-((3R.45)-3-hydroxy-4-
methoxypyrrolidin-1-yl)-3- 4-((2-
methoxy-N-(5-(5-methyl-1H- (dimethylamino)ethyl)amino)-3-
pyrazol-1-yl)-1,3,4-thiadiazol-2- methoxy-N-(5-(5-methyl-1H-
yl)-2-ox0-2H-pyran-6- pyrazol-1-y1)-1,3,4-thiadiazol-2-
carboxamide yl)-2-o0x0-2H-pyran-6-
N carboxamide
* N- = 0 -
TA | 68b 0 bl SN TA | 181 OO [/\j N
- HN
o) N 7\
s i
HO R O
3-methoxy-4-(((1,3-trans)-3- 4-(bicyclo[1.1.1]pentan-1-
methoxycyclobutyl)amino)-N- ylamino)-3-methoxy-N-(5-(5-
(5-(5-methyl-1H-pyrazol-1-yl)- methyl-1H-pyrazol-1-yl)-1,3.4-
1,3,4-th1ad1azol-2-yl)-2-pxo-2H- thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide pyran-6-carboxamide
TA 69 182

0 N-N TA
I\‘Eju*hj}
P =

HN
O,

’

O/

O
N-N
OO R ,—L
~ | H’AS)\N N
oYy N=

HN$>
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
3-methoxy-N-(5-(5-methyl-1H-
3-methoxy-4-(((1S,25)-2- pyrazol-1-y1)-1,3,4-thiadiazol-2-
methoxycyclohexyl)amino)-N- yD)-4-((2- .
(5-(5-methyl-1H-pyrazol-1-yl)- (methylsulfonyl)ethyl)amino)-2-
1,3,4-thiadiazol-2-yl)-2-ox0-2H- ox0-2H-pyran-6-carboxamide
pyran-6-carboxamide NN
TA | 70 O N-N TA | 183 o N >N _
°y° NL IS N*S N~
~N N I H S N 6] 0 H
0 o N= \
HNL(S)_p7s ~o
\\\ p
Sz
370
(5)-3-methoxy-N-(5-(5-methyl- (R)-3-methoxy-N-(3-(5-methyl-
~ 1H-pyrazol-1-yl)-1.3.4- 1H-pyrazol-1-yl)-1,3,4-
thlad1azol-2-yl)-4-(( 1 -m.ethyl-z- thiadiazol-z-yl)-z-oxo- 4-
oxopyrrohd1n-3-yl)am1no)j2- ((tetrahydrofuran-3-yl)amino)-
oxo0-2H-pyran-6-carboxamide 2H-pyran-6-carboxamide
-N
TA | 71* N % TA | 184 -N
3 )I\S\>_N'N/ Q 1 \>_N>j
o<°Y N o/"N"S N
\\ o) { H
T HNE ~g
N HN 0
\ (R}
0]
(R)-3-methoxy-N-(5-(5-methyl- (S)-3-methoxy-N-(5-(5-methyl-
~ 1H-pyrazol-1-yl)-1.3.4- 1H-pyrazol-1-yl)-1,3,4-
thladlazol-2-yl)-4-(( 1 -m.ethyl-z- thiadiazol-2-y1)-2-ox0-4-
oxopyrrolidin-3-yl)amino)-2- ((tetrahydrofuran-3-yl)amino)-
oxo0-2H-pyran-6-carboxamide 2H-pyran-6-carboxamide
-N
TA | 72% o N S % TA | 185 -N %
| N _ N
o=°Y H o/~N"8 N
\\ 0 { H
¢ HNR -
N HNI. O
\ ()
o]
4-(((1R,25)-2- 3-methoxy-N-(5-(5-methyl-1H-
cyanocyclopentyl)amino)-3- pyrazol-1-yl)-1,3,4-thiadiazol-2-
methoxy-N-(5-(5 -mgthyl- 1H- yl)-4-morpholino-2-oxo-2H-
pyrazol-1-yl)-1,3.4-thiadiazol-2- pyran-6-carboxamide
yl)-2-ox0-2H-pyran-6- N
b id N~ =
2| 73 g TA | 186 Q >N
N-N S N
OO ) 0P ”
~ ™ H N — ==
0 N e
HN.?R) SC('Q‘) N
O
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(((1S.2R)-2- (8)-3-methoxy-4-((2-
cyanocyclopentyl)amino)-3- methoxypropyl)amino)-N-(5-(5-
methoxy-N-(5-(5-methyl-1H- methyl-1H-pyrazol-1-yl)-1,3.4-
pyrazol-1-yl)-1,3,4-thiadiazol-2- thiadiazol-2-yl)-2-oxo0-2H-
yl)-2-ox0-2H-pyran-6- pyran-6-carboxamide
1 74 carboxamide TA 187 o O N-N
og o LN OI N/«s»\NJ>
~ | NN ~0TY : N=
0y Cl:l N= HN
NG ® j\ﬁs)
O ?
N-(5-(3-chloro-1-methyl-1H-
3-methoxy-4-((2- pyrrol-2-yl)-1,3,4-thiadiazol-2-
methoxyethyl)amino)-N-(5-(3- yD-4-((15.2R)-2-
methyl-1H-pyrazol-1-y1)-1,3,4- hydroxycyclopentyl)amino)-3-
thiadiazol-2-yl)-2-oxo0-2H- methoxy-2-oxo-2H -pyran-6-
pyran-6-carboxamide carboxamide \
13 | 75 N0 £ N TA | 188a* o NN
J N PN >_$\J
/O/K/?/H\H s)\N N\ 0 NS
HN N= O \ H Cl
Sy
| s,
/
HO™®
N-(5-(3-chloro-1-methyl-1H-
3-methoxy-4-((1-methoxy-2- pyrrol-2-yl)-1,3,4-thiadiazol-2-
methylpropan-2-yl)amino)-N-(5- yD-4-(((1R.25) '2',
(5-methyl-1H-pyrazol-1-yl)- hydroxycyclopentyl)amino)-3-
1,3.4-thiadiazol-2-y1)-2-0x0-2H- methoxy-2-oxo-2/-pyran-6-
pyran-6-carboxamide carboxamide \
TA | 76 N0 £ N TA | 188b* o NN N
N—< P >_$\J
P@/(H S*N§ o-/"N""8
o © NN
/
HO™
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
(5)-3-methoxy-4-((1 -methoxy-3- A-(((1S.2R)-2-
m(esthyllzﬁteinl-é—yl)amlnlo)l-Nl-)(5- hydroxycyclohexyl)amino)-3-
“methyl-1pyrazol- 1=y methoxy-N-(5-(5-methyl-1H-
1.3.4-thiadiazol-2-y1)-2-0x0-2 /- pyrazol-1-y1)-1,3 4-thiadiazol-2-
pyran-6-carboxamide y1)-2-0x0-2H-pyran-6-
N-N ~ carboxamide
TA 77 o) Py S—N _ TA | 189a* O N-N
O\ H N [ N7s7NY
~ oy N=
(I) HN A HN, (S
Q HO: ‘@
(R)-3-methoxy-4-((1 -mgthoxy- 4-((1R.25)-2-
3-methylbutan-2-yljamino)-N- hydroxycyclohexyl)amino)-3-
(5-(5-methyl-1H-pyrazol-1-y1)- mothoxy-N-(3-(5-methyl-1H-
1’3’4'thladlag"l'2l;yl)'2'%xo'2H' pyrazol-1-yl)-1,3 4-thiadiazol-2-
pyran-6-carboxamide y1)-2-0x0-2H-pyran-6-
N-N ~ carboxamide
TA 78 0 Ju N _ TA | 189b* O N-N
0]
N S N 0 /« \
O NS
O~ H A Sy TN
= @] N=
} HN o HN, )
Q HOY :j
3-methoxy-4-(((1S,2R)-2- 3-methoxy-4-(((1-
(methoxymethyl)cyclopentyl)am methoxycyclopropyl)methyl)am
ino)-N-(5-(5-methyl-1H- 1no)-N—(5-(5-methyl-1H-
pyrazol-1-yl)-1,3.4-thiadiazol-2- pyrazol-1-y1)-1,3,4-thiadiazol-2-
yl)-2-ox0-2H-pyran-6- y)-2-ox0-2H: -pyran-6-
carboxamide carboxamide
0
14 | 79* 0 N-N TA | 190 N-N >j
@) e) D
NN ALy
N A H N — @) N
o N O\ H
HNS
5 ? HN
Ple ;} Q
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
3-methoxy-4-(((1R.2S)-2- (R)-3-methoxy-4-((1-
(methoxymethyl)cyclopentyl)am methoxybutan-2-yl)amino)-N-
in0)-N-(5-(5-methyl-1H- (5-(5-methyl-1H-pyrazol-1-yl)-
pyrazol-1-yl)-1,3.4-thiadiazol-2- 1,3.4-thiadiazol-2-y1)-2-ox0-2H-
y1)-2-ox0-2H-pyran-6- pyran-6-carboxamide
carboxamide
o) _ N-N =
14 | 80* 00 /L/\l N 53 | 191* QN ‘>—N>j
[N o/ NS N
HN,(R) ==
’ 0]
. | HNI ,@
| © O
0 \
4-(((15.2R)-1-hydroxy-2,3- (S)-3-methoxy-4-((1-
dihydro-1H-inden-2-yl)amino)- methoxybutan-2-yl)amino)-N-
3-methoxy-N-(5-(5-methyl-14- (5-(5-methyl-1H-pyrazol-1-yl)-
pyrazol-1-yl)-1,3.4-thiadiazol-2- 1,3.4-thiadiazol-2-yl)-2-oxo0-2H-
y1)-2-ox0-2H-pyran-6- pyran-6-carboxamide
carboxamide
TA | 8la* N 53 | 192 o N'N\>—N>ﬁ
- | L
o Ny N*s N
= O
o~/ N O\ H
O \ H -
=~/ HO 0]
S) | HN
? HN R) (S)
< Z ;7 @]
\
4-(((1R,25)-1-hydroxy-2,3-
dihydro-1H-inden-2-yl)amino)- (5)-N-(5-(3-chloro-1-methyl-
3-methoxy-N-(5-(5-methyl-1H- ~ 1H-pyrrol-2-yl)-1,3.4-
pyrazol-1-yl)-1,3,4-thiadiazol-2- thiadiazol-2-yl)-3-methoxy-4-
yl)-2-ox0-2H-pyran-6- ((2-methoxypropyl)amino)-2-
carboxamide 0x0-2H-pyran-6-carboxamide
0O
TA | 81b* N TA | 193 00 NN
o X ‘>‘N>j DA e
0 N~ S N oy
@) \ H HN Cl
O (R S)
O

[ HN/.S@

I
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
(R)-4-((1.1- A s
dioxidotetrahydrothiophen-3- (R)-3-mothoxy 4 .(2
y1)amino)-3-methoxy-N-(3-(5- (methoxymethyl)azetidin-1-yl)-
methyl-1H-pyrazol-1-yl)-1,3 4- N-(53-(5-methyl-1H-pyrazol-1-
thiadiazol-2- 1)-2-oxo-2]’LI-’ yl)-1,3,4-thiadiazol-2-yl)-2-oxo-
pyran- 6-czrboxami do 2H-pyran-6-carboxamide
TA 82 TA | 194 N-N S5
N-N % o \>—N>j
0 S N
Ag N 0 O AN N
O N \ H
@) \ H ~
~
=~ 0] o—
~0 N 0O {“}E’)J
™70
N-(5-(3-chloro-1-methyl-1H- 4-((2,2-dimethyl-1,3-dioxan-5-
pyrrol-2-y1)-1,3,4-thiadiazol-2- yl)amino)-3-methoxy-N-(5-(5-
yD)-4-(((1S,2R)-2- methyl-1H-pyrazol-1-yl)-1,3,4-
hydroxycyclopentyl)amino)-3- thiadiazol-2-yl)-2-oxo0-2H-
methoxy-2-ox0-2H-pyran-6- pyran-6-carboxamide
carboxamide N
N~ =
TA 83 o O N-N | TA | 195 0 bl >N
O N/Q \ N o N~ S N
o /B 0 \ H
Cl =
HN -
(sp © HN{O
HO'(R) O)<
N-(5-(3-chloro-1-methyl-1H-
pyrrol-2-yl)-1.3 4-thiadiazol-2- 3-methoxy-4-((1- ,
y1)-4-((1,3-dimethoxypropan-2- (methoxymethyl)cyclobutyl)ami
yl)amino)-3-methoxy-2-oxo0-2H- n0)-N-(5-(5 'me,’thyl' 1H-pyrazol-
pyran-6-carboxamide 1-y1)-1,3,4-thiadiazol-2-yl)-2-
\ oxo-2H-pyran-6-carboxamide
o NN N o)
TA 84 1N TA | 196 0 N-N
O
s M | N’Qs»\Ng
RINE Cl /O N H N=

(@]
HN\(\O/
(@]
|

Yo%

/O
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Table 1. Compounds of Formula (I)

Ex 4 Compound structure and Ex 4 Compound structure and
name name
N—(S-(3 'ChlorO' 1 -methyl- 1H- N—(S -(3-chloro- 1 -methyl- 1H-
pyrrol-2-y)-1.3 4-thiadiazol-2- pyrrol-2-y)-1.3.4-thiadiazol-2-
¥D-4-(((1S.2R)-2- yD-4-U1R25)-2-
hydroxycyclopentyl)amino)-3- hydroxycyclopentyl)amino)-3-
(2-methoxyethoxy)-2-oxo-2H- methoxy-2-oxo-2H-pyran-6-
pyran-6-carboxamide carboxamide \
TA 85 TA | 197 o N-NoON |
O N | ‘>—$J
N-N I N\
O 0 NI N 0 N)\S
AT N oY H o
Cl —a
‘OH HN:S): @) HNI(R) i
HOTR) HO' (S
(R)-3-methoxy-4-((2-methoxy-
N-(5-(3-chloro-1-methyl-1H- 1-(2-
pyrrol-2-yl)-1,3,4-thiadiazol-2- methoxyphenyl)ethyl)amino)-/N-
yD-4-(((1R.25)-2- (5-(5-methyl-1H-pyrazol-1-yl)-
hydroxycyclopentyl)amino)-3- 1,3,4-thiadiazol-2-yl)-2-ox0-2H-
(2-methoxyethoxy)-2-oxo0-2H- pyran-6-carboxamide
pyran-6-carboxamide N
\ -
TA | 86 o NN N 54 | 198+ o) )NL YN
OO J’\SFg\J o/"N"S N
K oy
o Cl
/
H HN /(R [ HN—7 o)
. O
- HO'\(S) ~
(5)-3-methoxy-4-((2-methoxy-1-
(5)-3-methoxy-4-(3- (2-
(methoxymethyl)pyrrolidin-1- methoxyphenyl)ethyl)amino)-N-
yD-N-(3-(5-methyl-1H-pyrazol- (5-(5-methyl-1H-pyrazol-1-yl)-
1-yl)-1,3,4-thiadiazol-2-yl)-2- 1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
oxo-2H-pyran-6-carboxamide pyran_6_carboxamide
N'N = -N
17 | 87 Q ) >N 54 | 199% o Ny
s > =
N S N
o O 0 N
\ H 0 \ H
% I HN~©
~.0O
O_ @/ ~
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Table 1. Com

ounds of Formula (I)

Compound structure and

Compound structure and

Ex # Ex #
name name
(R)-4-(3- (R)-4-((2-methoxy-l-
s phenylethyl)amino)-3-(2-
(hydroxymethyl)pyrrolidin-1- methoxyethoxy)-N-(5-(5-
yh)-3-methoxy-N-(3-(3-methyl- methyl-1H-pyrazol-1-yl)-1,3,4-
1H-pyrazol-1-y1)-1,3,4- ey
L thiadiazol-2-yl)-2-oxo0-2H-
thiadiazol-2-yl)-2-ox0-2H- :
. pyran-6-carboxamide
pyran-6-carboxamide
-N
TA | 88 -N 15 | 200 o N7\ >j
3 j‘l\ ‘>—N.>j )I\s>_NN’
o NS N o B
O \ H \
=0\, O~"C yngy~o”
R
g,

(R)-N-(5-(3-chloro-1-methyl-
4-((2,2-difluoroethyl)amino)-3- 1H-pyrrol-2-yl)-1,3.4-
methoxy-N-(5-(5-methyl-1H- thiadiazol-2-yl)-4-((2-methoxy-
pyrazol-1-yl)-1,3,4-thiadiazol-2- I-phenylethyl)amino)-3-(2-

yl)-2-ox0-2H-pyran-6- methoxyethoxy)-2-ox0-2H-
carboxamide pyran-6-carboxamide
\
TA | 89 O N-N 16 | 201 N-NON
Oy © N/U\S%N-jj 3 )'\S\>_$\J
N N
NS I A o=°Y H cl
HN]\ Oo~"0 n®~0~
F* °F
3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2- 3-methoxy-4-(((1R.2R)-2-
1 methoxycyclohexyl)amino)-/N-
yl)-2-ox0-4-((2,2,2-
. . (5-(5-methyl-1H-pyrazol-1-yl)-
trifluoroethyl)amino)-2H-pyran- o
6-carboxamide 1,3 ,4-th1ad1azol-2-yl)-2-pxo-2H -
pyran-6-carboxamide
O N-N O N\
TA 90 0 .0 iy >_N>j TA | 202 0.0 /QIN
NS N& NN
| H | s N
o—
HN HNR R

FJ\F

F
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex Compound structure and
name name
4-((35,45)-3-hydroxy-4-
methoxypyrrolidin-1-yl)-3- . .
methoxy-N-(5-(5-methyl-1H- 4-((2-aminocthyl)amino)-3-
pyrazol-1-yl)-1,3 4-thiadiazol-2- methoxy-N-(3-(5-methyl-1H-
yl)-2-0x0-2H-pyran-6- pyrazol-1-yl)-1,3.4-thiadiazol-2-
carboxamide yl)-2-ox0-2H-pyran-6-
carboxamide
TA | 9la* o N|‘N‘>—N>ﬁ 55 | 203 oo, L NN
0 NS N I ﬁ/(s)\N N
0 \ H oy N=
=~ I N
-0 H
N I8
SJ(S) NH
H O(S) o~
4-((3R,4R)-3-hydroxy-4-
methoxypyrrolidin-1-yl)-3-
methoxy-N-(53-(5-methyl-1H- 3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2- pyrazol-1-yl)-1,3,4-thiadiazol-2-
yl)-2-ox0-2H-pyran-6- Yl)'4'((2' .
carboxamide (methylamino)ethyl)amino)-2-
oxo-2H-pyran-6-carboxamide
-N == O -
TA | 91b* 0 j\ll\ \>_N>j TA OO /QN g\
0 NS N [ NSNS
0] \ H ? N N=
= HN
-0 9 \L
NH
ﬂj@ !
H d(R) 0
4-((35,45)-3 4- N-(5-(5-amino-1H-pyrazol-1-
dimethoxypyrrolidin-1-yl)-3- Yl)'17374't11:1ad1ajol-22-yl)-3-
mothoxy-N-(5-(5-methyl-1H- methoxy-4-((2-
pyrazol-1-yl)-1,3 4-thiadiazol-2- methoxyethyl)amino)-2-oxo-
yl)-2-oxo-’2 ]L}_pyran_6_ 2H-pyran-6-carboxamide
carboxamide N HoN
N-
TA | 92a* 0 o O NN 56 o I ‘>—N>j
S0y~ H N= )
N -0
L} HN
T 10\
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex Compound structure and
name name
4-(((1S,2R)-2-(2,2-
difluoroethoxy)cyclopentyl)ami
4-((3RAR)-3,4- no)-3-methoxy-N-(5-(5-methyl-
dimethoxypyrrolidin-1-yl)-3- 1H-pyrazol-1-yl)-1,3.4-
Py Y
methoxy-N-(5-(5-methyl-1H- thiadiazol-2-yl)-2-oxo0-2H-
pyrazol-1-yl)-1,3,4-thiadiazol-2- pyran-6-carboxamide
yl)-2-ox0-2H-pyran-6-
carboxamide NNoN
TA | 92b* O N-N TA ? )LS>’ N
2y Oy A o N
N [ NN O\ "
0y N= =
& trey
Y R) (R}
~O'R
oW ¥ J
9
F
(5)-3-methoxy-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3 4- 3-methoxy-4-(((25.3R)-3-
thiadiazol-2-yl)-4-((oxetan-2- methoxybutan-2-yl)amino)-N-
ylmethyl)amino)-2-oxo-2H- (5-(5-methyl-1H-pyrazol-1-yl)-
pyran-6-carboxamide 1,3,4-thiadiazol-2-yl)-2-ox0-2H-
o NN pyran-6-carboxamide
TA 93 0w .0 /“\S%N‘ t TA O o o) l/\l—N
© 0 0 N=
HN HN, < (®)
(S) (S)
o)
N3 . > 4-((2-
(R)-N-(3-(3 ghlqrothlophen 2 (difluoromethoxy)ethyl)amino)-
yl)-1,3,4-thiadiazol-2-y1)-3-
3-methoxy-N-(5-(5-methyl-1H-
methoxy-4-((1-methoxypropan- T
. pyrazol-1-yl)-1,3.4-thiadiazol-2-
2-yl)amino)-2-oxo-2H-pyran-6-
carboxamide yl)-2-0x0-2H-pyran-6-
N S carboxamide
N~ O
0 3 -
18 | 94 )N 57 NN
0 N I N7 N
0] \ H Cl N0y H N=
~0 HN
O \\
HN \L
(E)\\O o
\ FNe
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-((2R.5R)-2.5-
(5)-3-methoxy-4-(2- bis(methoxymethyl)pyrrolidin-
(methoxymethyl)azetidin-1-yl)- 1-y1)-3-methoxy-N-(5-(5-
N-(5-(5-methyl-1H-pyrazol-1- methyl-1H-pyrazol-1-yl)-1,3,4-
yl)-1,3.4-thiadiazol-2-yl)-2-oxo- thiadiazol-2-yl)-2-ox0-2H-
2H-pyran-6-carboxamide pyran-6-carboxamide
TA 95 -N ~ 58 | 209a* -N
2 X Hﬁ o I H.>j
o) S N S N
(0] N 0 N
§ H o] { H
\O = ~—
O—-—
Ngs),/ ~0
a BP0
—0
4-((25.55)-2.5-
bis(methoxymethyl)pyrrolidin-
3-methoxy-N-(5-(5 -mpthyl- 1H- 1-y1)-3-methoxy-N-(5-(5-
pyrazol-1-yl)-1.3.4-thiadiazol-2- methyl-1H-pyrazol-1-y1)-1,3.4-
y1)-2-ox0-4-(2-oxopiperidin-1- thiadiazol-2-yl)-2-oxo0-2H-
y1)-2H-pyran-6-carboxamide pyran-6-carboxamide
O
TA | 96 0s_0 N-N 58 | 209b* N
N | ﬁ/«s»\'\!\ Q j‘l\?—N\/
0y N= o/ N S N
o) H
~0
3-methoxy-4-((1- .
(methoxymethyl)cyclopropyl)a N-5-(5 -am1r.10-.1H -pyrazol-1-
mino)-N-(5-(5-methyl-1H- yD)-1.3.4-thiadiazol-2-yl)-4-
pyrazol-1-yl)-1,3,4-thiadiazol-2- (bicyclo[1.1.1]pentan-1-
y1)-2-0x0-2H-pyran-6- ylamino)-3-(2-methoxyethoxy)-
carboxamide 2-ox0-2H-pyran-6-carboxamide
HoN
TA | 97 o o, § NN 59 | 210 NS
NI O i >N
| s” N )\S N=
o~ H N= o< N
o H
/ \
0
I
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Table 1. Compounds of Formula (I)

Ex

#

Compound structure and

Compound structure and

Ex #
name name
3-methoxy-4-((3- 5-methoxy-4-[(25,3R)-3-
(methoxymethyl)oxetan-3- methoxy-2- o
yl)amino)-N-(5-(5-methyl-1H- (methoxymethyl)pyrrolidin-1-
pyrazol-1-yl)-1,3,4-thiadiazol-2- y1I-N-[5-(5-methylpyrazol-1-yl)-
yl)-2-0x0-2H-pyran-6- 1,3,4-th1ad1azol-2-yl]-.6-
carboxamide oxopyran-2-carboxamide
TA | 98 O N-N 60 | 211 o O N-N
° OI N/«s»\NJ} OI N/QS»\NJ>
N0 H N= NN H N=
HN @] SN
JC/ \O/’ L}
? o™
\
4-(((1S.,2R)-2-
4-(1,1-dioxidoisothiazolidin-2- (difluoromethoxy)cyclopentyl)a
y)-3-methoxy-N-(5-(5-methyl- mino)-3-methoxy-N-(5-(5-
1H-pyrazol-1-y1)-1,3,4- methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-ox0-2H- thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide pyran-6-carboxamide
O
TA | 99 o NN jj 61 | 212 OO N-N /5
;Y = PN
0y 0. L AN 2 OMN SN
| H
\O X HNS)
O N j:>
033 ) G
F)\F
(R)-N-(5-(3-chloro-1-methyl-
(5)-3-methoxy-4-((3- 1H-pyrrol-2-y1)-1,3.4-
(methoxymethyl)tetrahydrofuran thiadiazol-2-y1)-3-methoxy-4-
-3-yl)amino)-N-(5-(5-methyl- ((2-methoxy-1-
1H-pyrazol-1-yl)-1,3.4- phenylethyl)amino)-2-oxo-2H-
thiadiazol-Z-yl)-2-oxo-2H- pyran_6_carboxamide
pyran-6-carboxamide \
19 | 100% O - TA | 213 o NN N
Oy0 » i >_$J
SN H N= O\ H Cl
HN -~
@C) HNE/ ~0”

O
!
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Table 1. Compounds of Formula (I)
E 4 Compound structure and E 4 Compound structure and
X name x name
(R)'3'methOXy-4-((3- 3-methoxy-4-(((lS,ZR)-2-
(methoxymethyl)tetrahydrofuran methoxycyclopentyl)amino)-N-
'3'y1)amin0)'N'(5 _(5 -methyl- (5'(5 -methyl- lH-pyraZOI- 1 'yl)'
| H-pyrazol-1-yl)-1,3 4- 1.3.4-thiadiazol-2-yl)-2-oxo0-2H-
thiadiazol-2-yl)-2-ox0-2H- pyran-6-carboxamide
pyran-6-carboxamide N-N <
19 | 101* oo, NN 62 | 214% Q )l\s\>—N’N”
A/ SN { H
(@] N =~
0 -
" e
C') O(R)
\
3-methoxy-4-(((3R,4.5)-4- ) A .
methoxytetrahydrofuran-3- 3-methoxy-4-(/R ZS.) 2
I)amino)-N-(5-(5-methyl-1H- methoxycyclopentyl)amino)-/N-
Y ey (5-(5-methyl-1 H-pyrazol-1-yl)-
pyrazol-1-yl)-1,3,4-thiadiazol-2- o pY Y
1)-2-oxo-’2f’l- ran-6- 1,3,4-thiadiazol-2-yl)-2-ox0-2H-
Y carboxamlzze pyran-6-carboxamide
-N N’N\ =
TA | 102 o NS 62 | 215+ Q LN
s N 0O~ NS N
o° [\ y H
=~ ~0 7
<|3 HN N0 HN/.Q
(R) 35
O\(s) O\
4-(benzylamino)-3-methoxy-N- 3-methoxy-N-(5-(5-methyl-14-
(3-(5-methyl-1H-pyrazol-1-yl)- pyrazol-1-yl)-1,3 4-thiadiazol-2-
1,3,4-th1ad1azol-2-yl)-2-pxo-2H- y1)-2-0x0-4-(pyrrolidin-1-yl)-
pyran-6-carboxamide 2H-pyran-6-carboxamide
2 s
[ = -N
TA | 103 Oy © N*S%NN/ TA | 216 0 )NL \)—N>j
) H o NS N
0] 0 \ H
NH =
e
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
4-(trans-4-
3-methoxy-N-(5-(5-methyl-1H- hydroxycyclohexyl)amino)-3-
o methoxy-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3.4-thiadiazol-2- i
. pyrazol-1-yl)-1,3.4-thiadiazol-2-
yl)-4-(oxetan-3-ylamino)-2-oxo-
. yl)-2-o0x0-2H-pyran-6-
2H-pyran-6- carboxam1de ~
0 carboxamide
TA | 104 0 TA | 217 o N-N
J [ >-N
HN oS
HNO
OH
4G
(hydroxymethyl)bicyclo[1.1.1]p
3-methoxy-N-(5-(5-methyl- 1 H- entan-1-yl)amino)-3-methoxy-
pyrazol-1-yl)-1,3,4-thiadiazol-2- N-(5-(5-methyl-1H-pyrazol-1-
y1)-4-(methylamino)-2-oxo-2H- y)-1.3.4-thiadiazol-2-yl)-2-oxo-
pyran-6-carboxamide 2H-pyran-6-carboxamide
TA | 105 o N-N N TA | 218
o 0 AN )\ \>‘N
N | H ° N 0 0O \
0 =
HN ~
~ ° hN
OH
3-methoxy-4-((1,4-cis-4-
i i methoxycyclohexyl)amino)-N-
4-(dimethylamino)-3-methoxy- (5-(5-methyl-1H-pyrazol-1-yl)-
N-(5-(5-methyl-1H-pyrazol-1- 1,3,4-thiadiazol-2-y1)-2-ox0-2H-
yD)-1.3 ,4-th1ad1azol-2-yl)-2-oxo- pyran-6-carboxamide
2H-pyran-6-carboxamide
TA | 106 o NN K | A 20 0 IN‘%NE
OO M -N NS N
NS N 0
O Y
N
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Table 1. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
(R)-4-(2- 4-(1,4-cis-4-
(hydroxymethyl)pyrrolidin-1- hydroxycyclohexyl)amino)-3-
y1)-3-methoxy-N-(5-(5-methyl- methoxy-N—(S-(S-mqthyl-lH-
1H-pyrazol-1-yl)-1,3,4- pyrazol-1-yl)-1,3.4-thiadiazol-2-
thiadiazol-2-yl)-2-oxo-2H- y)-2-ox0-2H: -pyran-6-
174- pyran-6-carboxamide carboxamide
50 | on o o 0 NN TA | 220 . N'N\>—N>j
\ I L
\
OH =~
N -
o Eae"
OH
3-methoxy-4-((3- N-(5-(5-acetamido-1H-pyrazol-
methoxybicyclo[1.1.1]pentan-1- 1-y)-1.3.4-thiadiazol-2-y1)-4-
yl)amino)-N-(5-(5-methyl-1H- (bicyclo[1.1.1]pentan-1-
pyrazol-1-yl)-1,3,4-thiadiazol-2- ylamino)-3-(2-(tert-
y1)-2-0x0-2H-pyran-6- butoxy)ethoxy)-2-oxo-2H-
carboxamide pyran-6-carboxamide
126- 177- 3
2L ome NN x| | Ac HN
QA L SN, OtBu " >j
S N N™ N
N O N~
0=° H )\\s)’ N
\ 0 N
=~ ) \ H
0 HN 0 )
/ 0 HN
ﬁo A RS
N-(5-(3-chloro-1-methyl-1H- N-(5-(5-acetamido-1H-pyrazol-
pyrrol-2-y1)-1,3,4-thiadiazol-2- 1-y1)-1.3.4-thiadiazol-2-y1)-4-
y1)-3-methoxy-4-((2- (blcyclo [1.1.1]pentan-1-
methoxyethyl)amino)-2-oxo-2H- ylam1no)-3-methoxy-z-gxo-zH-
pyran-6-carboxamide pyran-6-carboxamide
\ o)
129 o NN | 178
3 | - HN
22 OMe )\S N\ 52 Ac \
o) N NN\
o " cl QU N
— o NS N
~0 O \ H
Sy

HN\\\

o)
\

-0

HN\©

95
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Table 1. Com

ounds of Formula (I)

Ex 4 Compound structure and Ex 4 Compound structure and
name name
N-(5-(5-acetamido-1H-pyrazol-
. 1-y1)-1,3,4-thiadiazol-2-yl)-3-
N-(5-(5-acetam1dp-lH-pyrazol- methoxy-4-((2-
1 -yl).- 1.3.4-thiadiazol-2-yl)-4- methoxyethyl)amino)-2-oxo-
(bicyclo[1.1.1]pentan-1- 2H-pyran-6-carboxamide
ylamino)-3-(2-methoxyethoxy)- o)
2-ox0-2H-pyran-6-carboxamide )\
o]
5o | 210- s | 205- . HN
HN -
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Table 2. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
1-(1,3-dimethoxypropan-2-yl)- (R)-1-(2-methoxy-1-
N-(5-(5-methyl-1H-pyrazol-1- phenylethyl)-N-(5-(5-methyl-
yl)-1,3,4-thiadiazol-2-yl)-5-oxo- 1H-pyrazol-1-yl)-1,3.4-
1,2,3,5-tetrahydropyrano|3,4- thiadiazol-2-yl)-5-oxo0-1,2,3,5-
b][1.,4]oxazine-7-carboxamide tetrahydropyrano|3.4-
>j b][1,4]oxazine-7-carboxamide
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(R)-1-(1-methoxypropan-2-yl)-
N-(5-(5-methyl-1H-pyrazol-1- 4-((2-methoxyethyl)amino)-/N-
yl)-1,3,4-thiadiazol-2-yl)-5-oxo- (5-(5-methyl-1H-pyrazol-1-yl)-
1,2,3,5-tetrahydropyrano|3,4- 1,3,4-thiadiazol-2-yl)-3-(2-
b][1.4]oxazine-7-carboxamide morpholinoethoxy)-2-oxo-2H-
pyran-6-carboxamide
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Table 2. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
cymocyc}gg;ft;zlf?]i E 5-(5- 4-((2-methoxyethyl)amino)-N-
methyl-1H-pyrazol-1-y1)-1,3.4- (-G -me;thyl- 1H-pyrazol-1-yl)-
thiadiazol-2-y1)-5-0x0-1,2,3.5- 1.3.4-thiadiazol-2-yl)-2-0x0-3-
totrahydropyrano[3.4- 2 -thlomorphohnoetho?;y) -2H-
b][1.,4]oxazine-7-carboxamide pyran-6-carboxamide
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Table 2. Compounds of Formula (I)
Ex 4 Compound structure and Ex 4 Compound structure and
name name
(8)-1-(1-cyclopropyl-2- (R)-4-((2-methoxyethyl)amino)-
methoxyethyl)-N—(S -(5 -methyl- N—(S _(5 -methyl- lH-pyrazol- 1-
~ 1H-pyrazol-1-yl)-1.3.4- y1)-1,3,4-thiadiazol-2-y1)-2-0xo0-
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{8424} In some embodiments, the compound is Compound 3*, Compound 4*, Compound 10,
Compound 21*, Compound 22*, Compound 67a*, Compound 67b*, Compound 73, Compound 74,
Compound 77, Compound 83, Compound 107a*, Compound 107b*, Compound 108a*, Compound
108b*, Compound 114, Compound 121, Compound 127, Compound 161, Compound 182,
Compound 196, Compound 197, Compound 213, or a pharmaceutically acceptable salt of any of the

foregoing.

ii.  Pharmaceutical Compositions
{8425} In some aspects, the present disclosure provides a pharmaceutical composition comprising a
compound of Formula (I), or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier. Exemplary pharmaceutical acceptable carriers include excipients, diluents, and
surfactants.
{8426} In some embodiments, the compound of the present disclosure, or pharmaceutical
composition comprising same, can be administered in an amount effective to treat a disorder in a
subject.
{8427} Administration can be accomplished via any mode of administration. Exemplary modes
include systemic or local administration such as oral, nasal, parenteral, transdermal, subcutaneous,
vaginal, buccal, rectal or topical administration modes.
{8428} Depending on the intended mode of administration, the disclosed compounds and
compositions can be in solid, semi-solid or liquid dosage form, such as, for example, injectables,
tablets, suppositories, pills, time-release capsules, elixirs, tinctures, emulsions, syrups, powders,
liquids, suspensions, or the like, sometimes in unit dosages and consistent with conventional
pharmaceutical practices.

{8429] Likewise, the disclosed compounds and compositions can also be administered by
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intravenous (both bolus and infusion), intraperitoneal, subcutaneous or intramuscular in a form
suitable for these types of administration. For example, parenteral injectable administration is
generally used for subcutaneous, intramuscular or intravenous injections and infusions. Injectables
can be prepared in conventional forms, either as liquid solutions or suspensions or solid forms
suitable for dissolving in liquid prior to injection.

8430} Illustrative pharmaceutical compositions may be tablets or gelatin capsules comprising a
compound of the present disclosure, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, such as a) a diluent, e.g., purified water, triglyceride oils, such
as hydrogenated or partially hydrogenated vegetable oil, or mixtures thereof, corn oil, olive oil,
sunflower oil, safflower oil, fish oils, such as EPA or DHA, or their esters or triglycerides or
mixtures thereof, omega-3 fatty acids or derivatives thereof, lactose, dextrose, sucrose, mannitol,
sorbitol, cellulose, sodium, saccharin, glucose and/or glycine; b) a lubricant, e.g., silica, talcum,
stearic acid, its magnesium or calcium salt, sodium oleate, sodium stearate, magnesium stearate,
sodium benzoate, sodium acetate, sodium chloride and/or polyethylene glycol; for tablets also; ¢) a
binder, e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, magnesium carbonate, natural sugars such as glucose or beta-lactose, corn
sweeteners, natural and synthetic gums such as acacia, tragacanth or sodium alginate, waxes and/or
polyvinylpyrrolidone, if desired; d) a disintegrant, e.g., starches, agar, methyl cellulose, bentonite,
xanthan gum, algic acid or its sodium salt, or effervescent mixtures; ¢) absorbent, colorant, flavorant
and sweetener; f) an emulsifier or dispersing agent, such as Tween 80, Labrasol, HPMC, DOSS,
caproyl 909, labrafac, labrafil, peceol, transcutol, capmul MCM, capmul PG-12, captex 355,
gelucire, vitamin E TGPS or other acceptable emulsifier; and/or g) an agent that enhances absorption

of the compound such as cyclodextrin, hydroxypropyl-cyclodextrin, PEG400, or PEG200.

iii.  Methods of Treatment
{8431} In some aspects, the present disclosure provides a method of treating a disease or disorder
disclosed herein in a subject in need thereof, comprising administering to the subject an amount of a
compound of the present disclosure, or a pharmaceutically acceptable salt thereof, or a
pharmaceutical composition of the present disclosure.
{8432} In some aspects, the present disclosure provides a method of treating a disease or disorder
disclosed herein in a subject in need thereof, comprising administering to the subject an effective
amount of a compound of the present disclosure, or a pharmaceutically acceptable salt thereof, or a
pharmaceutical composition of the present disclosure.
{8433} In some aspects, the present disclosure provides a method of modulating cGAS activity (e.g.,
in vitro or in vivo), comprising contacting a cell with an effective amount of a compound of the
present disclosure or a pharmaceutically acceptable salt thereof.

{8434} In some embodiments, the disease or disorder is associated with implicated cGAS activity. In

99



WO 2024/137607 PCT/US2023/084787

some embodiments, the disease or disorder is a disease or disorder in which cGAS activity is
implicated.

{8435] In some aspects, the present disclosure provides a compound of the present disclosure, or a
pharmaceutically acceptable salt thereof, for use in modulating cGAS activity (e.g., in vitro or in
Vivo).

8436} In some aspects, the present disclosure provides a compound of the present disclosure, or a
pharmaceutically acceptable salt thereof, for use in treating a disease or disorder disclosed herein.
{8437} 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 modulating
cGAS activity (e.g., in vitro or in vivo).

{8438} 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
discase or disorder disclosed herein.

8439} 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
discase or disorder disclosed herein.

{8440} The present disclosure provides compounds that function as modulators of cGAS activity.
{8441} In some embodiments, modulation is inhibition.

{3442} In some embodiments, the disease or disorder is inflammation, an autoimmune discase, a
cancer, an infection, a disease or disorder of the central nervous system, 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
discase, allodynia, or an cGAS-related disease in a subject that has been determined to carry a
germline or somatic non-silent mutation in cGAS.

{8443} In some aspects, the disease or disorder is cancer. In some embodiments, the cancer is
bladder cancer, bone cancer, brain cancer, breast cancer, cardiac cancer, cervical cancer, colon
cancer, colorectal cancer, esophageal cancer, fibrosarcoma, gastric cancer, gastrointestinal cancer,
head, spine and neck cancer, Kaposi's sarcoma, kidney cancer, pancreatic cancer, penile cancer,
testicular germ cell cancer, thymoma carcinoma, thymic carcinoma, lung cancer, ovarian cancer, or
prostate cancer.

{8444} In some aspects, the disease or disorder is a central nervous system disorder. In certain
embodiments, the central nervous system is Parkinson’s disease, Alzheimer’s disease, traumatic
brain injury, spinal cord injury, amyotrophic lateral sclerosis (ALS), multiple sclerosis, ataxia
telangiectasia, or age-related macular degeneration.

{8445} In some aspects, the disease or disorder is kidney disease. In certain embodiments, the kidney
discase is acute kidney disease, chronic kidney disease, or a rare kidney disease. In certain

embodiments, the chronic kidney disease is diabetic nephropathy.
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{8446} In some aspects, the disease or disorder is a skin disease. In certain embodiments, the skin
discase is psoriasis, hidradenitis suppurativa (HS), or atopic dermatitis.

{84471 In some aspects, the disease or disorder is a theumatic disease. In certain embodiments, the
rheumatic disease is dermatomyositis, Still’s disease, or juvenile idiopathic arthritis. In some aspects,
the disease or disorder is a liver disease. In certain embodiments, the liver disease 1s nonalcoholic
steatohepatitis (NASH).

{8448} In some aspects, the disease or disorder is a cardiovascular disease. In certain embodiments,
the cardiovascular disease is cardiomyopathy, atherosclerosis or peripheral artery disease (PAD).
{8449} In some embodiments, the disease or disorder is a metabolic disease. In certain embodiments,
the metabolic disease is obesity-induced insulin-resistance.

{8450} In some aspects, the disease or disorder is a cGAS-related disease in a subject that has been
determined to carry a germline or somatic non-silent mutation in cGAS.

{64511 In some embodiments, the disease or disorder is an inflammatory, allergic or autoimmune
discase such as systemic lupus erythematosus (SLE), cutancous lupus erythematosus (CLE),
Chilblain lupus, psoriasis, insulin-dependent diabetes mellitus (IDDM), scleroderma, Aicardi
Gouti¢res syndrome, dermatomyositis, systemic sclerosis, inflammatory bowel diseases, multiple
sclerosis, rheumatoid arthritis, chronic kidney disease, or Sjogren's syndrome (SS).

{08452} In some embodiments, the disease or disorder is inflammation of any tissue or organ of the
body, including musculoskeletal inflammation, vascular inflammation, neural inflammation,
digestive system inflammation, ocular inflammation, inflammation of the reproductive system, and
other inflammation.

{8453} In some embodiments, musculoskeletal inflammation refers to any inflammatory condition of
the musculoskeletal system, particularly those conditions affecting skeletal joints, including joints of
the hand, wrist, elbow, shoulder, jaw, spine, neck, hip, knew, ankle, and foot, and conditions
affecting tissues connecting muscles to bones such as tendons. Examples of musculoskeletal
inflammation include arthritis (including, for example, osteoarthritis, rheumatoid arthritis, psoriatic
arthritis, ankylosing spondylitis, acute and chronic infectious arthritis, arthritis associated with gout
and pseudogout, and juvenile idiopathic arthritis), tendonitis, synovitis, tenosynovitis, bursitis,
fibrositis (fibromyalgia), epicondylitis, myositis, and osteitis (including, for example, Paget's
discase, osteitis pubis, and osteitis fibrosa cystic). Ocular inflammation refers to inflammation of any
structure of the eye, including the eye lids. Examples of ocular inflammation include blepharitis,
blepharochalasis, conjunctivitis, dacryoadenitis, keratitis, keratoconjunctivitis sicca (dry eye),
scleritis, trichiasis, and uveitis. Examples of inflammation of the nervous system include
encephalitis, Guillain-Barre syndrome, meningitis, neuromyotonia, narcolepsy, multiple sclerosis,
myelitis and schizophrenia.

{3454} Examples of inflammation of the vasculature or lymphatic system include arthrosclerosis,

arthritis, phlebitis, vasculitis, and lymphangitis.
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{8455} Examples of inflammatory conditions of the digestive system include cholangitis,
cholecystitis, enteritis, enterocolitis. gastritis, gastroenteritis, inflammatory bowel disease (such as
Crohn's disease and ulcerative colitis), ileitis, and proctitis.

{04561 Examples of inflammatory conditions of the reproductive system include cervicitis,
chorioamnionitis, endometritis, epididymitis, omphalitis, oophoritis, orchitis, salpingitis, tubo-
ovarian abscess, urethritis, vaginitis, vulvitis, and vulvodynia.

{8457} In some embodiments, the disease or disorder is an autoimmune conditions having an
inflammatory component. Such conditions include systemic lupus erythematosus, cutancous lupus
erythematosus, acute disseminated alopecia universalise, Bechet’s disease, Chagas' disease, chronic
fatigue syndrome, dysautonomia, encephalomyelitis, ankylosing spondylitis, aplastic anemia,
hidradenitis suppurativa, autoimmune hepatitis, autoimmune oophoritis, celiac disease, Crohn's
discase, diabetes mellitus type 1, giant cell arteritis, Goodpasture's syndrome. Grave's disease,
Guillain-Barre syndrome, Hashimoto's disease, Henoch-Schonlein purpura, Kawasaki's disease,
microscopic colitis, microscopic polyarteritis, mixed connective tissue disease, multiple sclerosis,
myasthenia gravis, opsoclonus myoclonus syndrome, optic neuritis, Ord’s thyroiditis, pemphigus,
polyarteritis nodosa, polymyalgia, rheumatoid arthritis, Reiter's syndrome, Sjogren's syndrome,
Aicardi Gouti¢res syndrome, temporal arteritis, Wegener's granulomatosis, warm autoimmune
haemolytic anemia, interstitial cystitis, Lyme disease, morphea, psoriasis, sarcoidosis, scleroderma,
ulcerative colitis, and vitiligo.

{8458] In some embodiments, the disease or disorder is a T-cell mediated hypersensitivity diseases
having an inflammatory component. Such conditions include contact hypersensitivity, contact
dermatitis (including that due to poison ivy), urticaria, skin allergies, respiratory allergies (hay fever,
allergic rhinitis) and gluten-sensitive enteropathy (Celiac disease).

{8459} In some embodiments, other inflammatory conditions include, for example, appendicitis,
dermatitis, dermatomyositis, endocarditis, fibrositis, gingivitis, glossitis, hepatitis, hidradenitis
suppurativa, iritis, laryngitis, mastitis, myocarditis, nephritis, otitis, pancreatitis, parotitis,
pericarditis, peritonitis, pharyngitis, pleuritis, pneumonitis, prostatitis, pyelonephritis, and stomatisi,
transplant rejection (involving organs such as kidney, liver, heart, lung, pancreas (e.g., islet cells),
bone marrow, cornea, small bowel, skin allografts, skin homografts, and heart valve xenografts,
serum sickness, and graft vs host disease), acute pancreatitis, chronic pancreatitis, acute respiratory
distress syndrome. Sezary’s syndrome, congenital adrenal hyperplasis, nonsuppurative thyroiditis,
hypercalcemia associated with cancer, pemphigus, bullous dermatitis herpetiformis, severe erythema
multiforme, exfoliative dermatitis, seborrheic dermatitis, seasonal or perennial allergic rhinitis,
bronchial asthma, contact dermatitis, atopic dermatitis, drug hypersensitivity reactions, allergic
conjunctivitis, keratitis, herpes zoster ophthalmicus, iritis and oiridocyclitis, chorioretinitis, optic
neuritis, symptomatic sarcoidosis, fulminating or disseminated pulmonary tuberculosis

chemotherapy, idiopathic thrombocytopenic purpura in adults, secondary thrombocytopenia in
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adults, acquired (autoimmune) haemolytic anemia, leukemia and lymphomas in adults, acute
leukemia of childhood, regional enteritis, autoimmune vasculitis, multiple sclerosis, chronic

obstructive pulmonary discase, solid organ transplant rejection, sepsis.

iv.  Methods of Preparation
{8468} Compounds of Formula (I) may be synthesized following General Schemes 1-10, as provided
below. The Examples further described non-limiting examples of this general syntheses.
{0461} For example, as depicted in General Scheme 1, 3-hydroxy-2-oxo-2H-pyran-6-carboxylic acid
of Formula (A), or salt thercof, may be protected as the alkyl ester of Formula (B), or salt thereof,
wherein R* is Ci¢ alkyl or Ci_¢ haloalkyl, followed by halogenation at the C4 position to provide a
compound of Formula (C), or salt thereof, wherein X is Cl, Br, or I. Hydroxyl protection with group
R', as defined herein, may provide a compound of Formula (D), or salt thereof. Deprotection of the
alkyl ester of Formula (D), or salt thereof, may provide a carboxylic acid compound of Formula (D),
or salt thereof, wherein R* is hydrogen.

General Scheme 1.

@]
@]
HO\l —>HO\| iHO\ ﬁ,‘ox
X
(A) (B) (C) D)

{8462} As depicted in General Scheme 2, reacting a hydrazine carbothioamide of Formula (G), or
salt thereof, with a carboxylic acid containing compound of Formula (F-1), or a cyano containing
compound of Formula (F-2), or salts thereof, wherein R* and m are as defined herein, may provide a
1,3,4-thiadiazol-2-amine of Formula (H-1), or salt thercof. Alternatively, as depicted in General
Scheme 3, amine compounds of Formula (H-2), wherein the nitrogen atom of the heteroaryl Ring A
is directly linked to the thiadiazole moiety and wherein R* and m are as defined herein, may be
prepared by coupling a 5-halo-1,3,4-thiadiazol-2-amine of Formula (M), or salt thereof, wherein Y is
Cl, Br, or I, with an amine of Formula (L), or salt thereof.

General Scheme 2.
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General Scheme 3.
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{8463} As depicted in General Scheme 4, cross-coupling of an amine of Formula (K), or salt thereof,
with an alkyl ester of Formula (D), or salt thereof, wherein R* is Ci.s alkyl or C_s haloalkyl, may
provide an amine compound of Formula (N), or salt thereof. The amine compound of Formula (N),
or salt thereof, may then be deprotected to provide an amine compound of Formula (N), or salt
thereof, wherein R® is hydrogen.

General Scheme 4.
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{8464} The above-described compounds of Formula (D) and (N), or salts thereof, wherein R* is
hydrogen, C,.s alkyl or C,. haloalkyl, and amine compounds of Formula (H-1) or (H-2), or salts
thereof, each may be used as intermediates in preparing compounds of Formula (I), or salts thereof.
{3465} For example, as depicted in General Scheme 5, peptide coupling the amine of Formula (H-1),
or salt thereof, with the compound of Formula (D), or salt thereof, wherein R* is hydrogen, C,.¢ alkyl
or C,.s haloalkyl, may provide an amide compound of Formula (J-1), or salt thereof. The amide
compound of Formula (J-1), or salt thercof, may then be cross-coupled with an amine of Formula
(K), or salt thereof, to provide a compound of Formula (I), or salt thereof.

General Scheme 5.
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{08466} Altematively, as depicted in General Scheme 6, peptide coupling of the amine of Formula
(H-2), or salt thereof, with the compound of Formula (D), or salt thereof, wherein R* is hydrogen,
Ci alkyl or Cy_¢ haloalkyl, may provide an amide compound of Formula (J-2), or salt thereof. The
amide compound of Formula (J-2), or salt thereof, may then be cross-coupled with an amine of
Formula (K), or salt thereof, to provide a compound of Formula (I'"'"), or salt thereof, wherein the
nitrogen atom of the heteroaryl Ring A is directly linked to the thiadiazole moiety.

General Scheme 6.
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{8467} Compounds of Formula (J-1) and (J-2), and salts thereof, are also referred to herein as the
“halo-pyrone reagent’s, and compounds of Formula (K), and salts thereof, are also referred to
herein as the “amine reagent’s.
{8468} In other embodiments, such as depicted in General Scheme 7, peptide coupling of the amine
of Formula (H-1), or salt thereof, with a compound of Formula (N), or salt therecof, wherein R* is
hydrogen, C,.s alkyl or C.s haloalkyl, may provide a compound of Formula (I), or salt thereof.

General Scheme 7.
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{8469} In vet other embodiments, such as depicted in General Scheme 8, peptide coupling of the
amine of Formula (H-2), or salt thereof, with a compound of Formula (N), or salt thereof, wherein
R® is hydrogen, Ci.s alkyl or Ci.s haloalkyl, may provide a compound of Formula (I''"'), or salt
thereof, wherein the nitrogen atom of the heteroaryl Ring A is directly linked to the thiadiazole

moiety.
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General Scheme 8.
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{8470} Compounds of Formula (N), and salts thereof, are also referred to as the “amino-pyrone
reagent”s, and compounds of Formula (H-1) and (H-2), and salts thereof, are also referred to as the
“ADT amine reagent’s.

{0471} In still yet other embodiments, such as depicted in General Schemes 9 and 10, wherein R' is
the group -CH>CH,-OH and R? is hydrogen, a bicyclic compound of Formula (I-BC-a) and (I-BC-b)
may be formed from conversion of the terminal -OH of R to a leaving group (LG), as defined
herein, followed by cyclization. In certain embodiments, the leaving group is a sulfonyl substituted
hydroxyl group, such as -O-tosyl, -O-mesyl, or O-besyl.

General Scheme 9.
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v.  Biological Assays
{3472} 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 compounds described herein 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.
{8473} 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 compounds 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 one or more different assay techniques
including, but not limited to, those described below.
{8474} Various in vitro or in vivo biological assays may be suitable for detecting the effect of the
compounds of the present disclosure. These 7 vitro or in vivo biological assays can include, but are
not limited to, enzymatic activity assays, electrophoretic mobility shift assays, reporter gene assays, in
vitro cell viability assays, as well as assays for determining hcGAS potency and inhibitory activity,
unbound clearance, solubility, and permeability.
{8475} In some embodiments, the compounds of the instant disclosure may be tested for their human-
¢GAS (h-cGAS) inhibitory activity using known procedures, such as the methodology reported in
Lama et al., Nature Communications (2019) 10:2261 (2019). See also Examples, Biological Assay
Methods.
{8476} 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).
{8477} 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 uM 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.
{8478} In some embodiments, the permeability of compounds of the instant disclosure may be
determined following known procedures, such as described in Wang et al. J Mass Spectrom. (2000)
35:71-76. For example, permeability across cell membranes may be measured using either Caco-2 or
MDCK-MDRI cell lines in Transwell plates, after measuring the compound in both apical and

basolateral chambers, and reported as an apparent permeability Papp A-B in 10° cm/s.
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vi.  Additional Embodiments
{3479} Embodiment 1. A compound of Formula (I):

O N—N
OO N AN
o | H S (R
SN
N
R R .

or pharmaceutically acceptable salts thereof, wherein:

Ring A is a 5-membered monocyclic heteroaryl;

R' is C;-Cs alkyl, C»-Cs alkenyl, C»-Cs alkynyl, -Ls-(C3-Cs carbocyclyl), or -Ls-(4- to 10-
membered heterocyclyl), wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are
independently substituted with 0, 1, 2, 3, or 4 R'*; each R'* is independently halogen, -OR'®, -
N(R'™®),, -SR'®, -C(=0)OR'®, -C(=0)N(R'“),, (C:-C; alkylene)-OR'®, or -(C:-C; alkylene)-SR'®, or
two instances of R'* are taken together to form =0; each R'” is independently hydrogen, C;-Caalkyl,
or Ci-Cshaloalkyl, wherein the alkyl and haloalkyl are independently substituted with 0, 1, 2, 3, or 4
R'P; each R'“ is independently hydrogen, C;-Cs alkyl, C;-C; haloalkyl, or -OR'™; each R'" is
independently halogen, -OR™, or -N(R'F),; and each R is independently hydrogen, C;-C; alkyl, or
C;-Cs haloalkyl;

L; is a bond, C,-Cs alkylene, or -(C,-C; alkylene)-O-, wherein the alkylene is independently
substituted with 0, 1, 2, 3, or 4 R'¥; and each R' is independently -(C,-C; alkylene)-OR'® or -OR'®,
or two instances of R'¥ are taken together to form =O;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently halogen, -OR*®, or -N(R*),, wherein each R** is independently hydrogen, C;-Cs alkyl,
or Ci-C; haloalkyl;

or R! and R” are joined, with the atoms to which they are attached, to form a 6- or 7-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R'#;

R? is C;-Cyo alkyl, C>-Cio alkenyl, C2-Cio alkynyl, Cs-C1o carbocyclyl, or 4- to 10-membered
heterocyclyl, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are independently
substituted with 0, 1, 2, 3, or 4 R**;

or R? and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R** is independently C;-Cs alkyl, C>-C; alkenyl, C>-C; alkynyl, halogen, =0, -L;-CN, -
Li-SOR’“, -Li-SO:R*“, -Li-SR*®, -L1-PO(R’"),,-L;-OR®, -L1-N(R*®)s, -L;-C(=0)N(R*®), or -L-
C(=0)OR?*®, -L;~(C5-Cs carbocyclyl), -Li-(4- to 6-membered heterocyclyl), -Li-(Cs.10 aryl), or -L;-(5-
to 10-membered heteroaryl), or two R** groups are joined, with the atoms to which they are attached,
to form Cs aryl, 5- to 6-membered heteroaryl, C;-Cs carbocyclyl, or 4- to 6-membered heterocyclyl,
and wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl are
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independently substituted with 0, 1, 2, 3, or 4 R*";

each R*® is independently hydrogen, C1-C; alkyl, C;-Cs carbocyclyl, or 4- to 6-membered
heterocyclyl, wherein the alkyl, carbocyclyl, and heterocyclyl are independently substituted with 0, 1,
2.3, 0r4 R°";

each R°“ is independently C;-Cs alkyl or C;-C; haloalkyl;

each R’" is independently halogen, -OR**, -CN, C;-C;s alkyl, or C;-C; haloalkyl;

each R** is independently hydrogen, C;-Cs alkyl, or C;-C4 haloalkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*?),, C-Cs alkyl, or C;-Cs
haloalkyl, wherein each R** and R** are independently hydrogen, C;-C; alkyl, C;-C; haloalkyl, or -
C(=0)R*", wherein R*“ is C;-Cs alkyl or C;-Cs haloalkyl;

each L; and L is independently a bond, C:-C; alkylene, or C;-Cs haloalkylene; and

mis 0, 1or2.

{64801 Embodiment 2. The compound of Embodiment 1, or a pharmaceutically acceptable salt
thereof, wherein:

Ring A is a 5-membered monocyclic heteroaryl;

R'is C;-Cs alkyl, C-Cs alkenyl, or C>-Cs alkynyl, wherein the alkyl, alkenyl, and alkynyl are
independently substituted with 0, 1, 2, 3, or 4 R'*; each R'# is independently halogen, -OR'®, or -
N(R'™),; and each R'® is independently hydrogen, C;-C; alkyl or C;-C; haloalkyl;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently halogen, -OR*®, or -N(R*®),, wherein each R*® is independently hydrogen, C;-C; alkyl,
or C;-C; haloalkyl;

R? is C;-Cyo alkyl, C>-Cio alkenyl, C2-Cio alkynyl, Cs-C1o carbocyclyl, or 4- to 10-membered
heterocyclyl, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are independently
substituted with 0, 1, 2, 3, or 4 R**;

or R? and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R** is independently C;-Cs alkyl, C>-C; alkenyl, C>-C; alkynyl, halogen, =0, -L;-CN, -
Li-SOR’®, -L;-SO,R*, -L;-SR*®, -L;-OR?®, -L;-N(R’®),, -L;-(C3-Cs carbocyclyl), -L;-(4- to 6-
membered heterocyclyl), -Li-(Cs.10aryl), or -Li-(5- to 10-membered heteroaryl), or two R** groups are
joined, with the atoms to which they are attached, to form Cs aryl, 5- to 6-membered heteroaryl, Cs-Cs
carbocyclyl, or 4- to 6-membered heterocyclyl, and wherein the alkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, and heteroaryl are independently substituted with 0, 1, 2, 3, or 4 R*®;

each R*® is independently hydrogen, C;-Cs alkyl, Cs-Cs carbocyclyl, or 4- to 6-membered
heterocyclyl, wherein the alkyl, carbocyclyl, and heterocyclyl are independently substituted with 0, 1,
2.3,0r4 R";

each R*¢ is independently C;-Cs alkyl or C;-C; haloalkyl;

each R*P is independently halogen, -OR**, C;-C; alkyl, or C;-C; haloalkyl;

109



WO 2024/137607 PCT/US2023/084787

each R* is independently hydrogen, C,-C; alkyl, or C;-C; haloalkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*"),, C,-C; alkyl, or C;-Cs
haloalkyl, wherein each R** and R*® are independently hydrogen, C;-C; alkyl, or C;-C; haloalkyl;

each L; and L is independently a bond, C:-C; alkylene, or C;-Cs haloalkylene; and

mis 0, 1or2.

{8481} Embodiment 3. The compound of Embodiment 1 or 2, or a pharmaceutically acceptable salt

|
-

thereof, wherein the amino moiety R° “R?isa group of formula (i-a), (ii-a), or (iii-a):

AN

|
| N
SPANNO aa.
R3A
RN )p L, L4-OR3B ...

-OR*® (ii-a), or (iii-a),
wherein:

L is Ci-Cyo alkylene, C,-Cio alkenylene, or C2-Cyo alkynylene;

Ring B is a C;-Cip carbocyclyl or 4- to 10-membered heterocyclyl;

Ring C is a 5- to 10-membered heterocyclyl; and

pis 0, 1,2, or3.
{8482} Embodiment 4. The compound of Embodiment 1 or 2, wherein the compound is of Formula

an:

<R3A>p ).
or a pharmaceutically acceptable salt thereof, wherein L; is C,-Cy, alkylene, C,-C,, alkenylene, or C,-
Cyo alkynylene, and pis 0, 1, 2, or 3.

{1483} Embodiment 5. The compound of Embodiment 1 or 2, wherein the compound is of Formula

a":
e} N—N
0. N/< \
| & S (R*
~ NN
O
3A
R )p L»]-ORsB (I”),

or a pharmaceutically acceptable salt thercof, wherein Ring B is Cs;-Cio carbocyclyl or 4- to 10-
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membered heterocyclyl, and pis 0, 1, 2, or 3.

{1484} Embodiment 6. The compound of Embodiment 1 or 2, wherein the compound is of Formula

(I W)

O N—N
o. O. N/< \
2 A S (R*)m
~o
N
(RsA)p c
L1—OR?’B (I"'),

or a pharmaceutically acceptable salt thereof, wherein Ring C is a 5- to 10-membered heterocyclyl,
andpis 0, 1, 2, or 3.
{3485] Embodiment 7. The compound of Embodiment 1 or 2, wherein the compound is of Formula

(INN):

Q@ N-N
DUS RSO
RIAN (RY)m
N-R?
R? (),

or a pharmaceutically acceptable salt thereof, wherein the nitrogen atom of the heteroaryl Ring A is
directly linked to the thiadiazole moiety.

{0486} Embodiment 8. The compound of any one of Embodiments 1-7, or a pharmaceutically
acceptable salt thereof, wherein R' is C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R'*.

{8487} Embodiment 9. The compound of Embodiment 8, or a pharmaceutically acceptable salt
thereof, wherein R' is -CHj;, -CH,-C(CH3),-CH,OCH;, -CH,CH,OH, -CH,CH,OCH3,

O/\\\/\N\/\f | S/\:/\N\/\;" o ’ (O\f (O;

{8488} Embodiment 10. The compound of any one of Embodiments 1-9, or a pharmaceutically
acceptable salt thereof, wherein R? is hydrogen.

{0489} Embodiment 11. The compound of any one of Embodiments 1-10, or a pharmaceutically
acceptable salt thereof, wherein R is C;-Ci alkyl substituted with 0, 1, 2, 3, or 4 R**.

{0496} Embodiment 12. The compound of any one of Embodiments 1-10, or a pharmaceutically
acceptable salt thereof, wherein R® is C;-Cio carbocyclyl substituted with 0, 1, 2, 3, or 4 R**.

{64911 Embodiment 13. The compound of any one of Embodiments 1-10, or a pharmaceutically
acceptable salt thereof, wherein R is 4- to 10-membered heterocyclyl substituted with 0, 1, 2, 3, or 4
R,

{0492} Embodiment 14. The compound of any one of Embodiments 1-10, or a pharmaceutically
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acceptable salt thereof, wherein R? and R? are joined, with the atom to which they are attached, to
form a 4- to 10-membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**.
{64931 Embodiment 15. The compound of any one of Embodiments 1-10, or a pharmaceutically
acceptable salt thereof, wherein R? and R? are joined, with the atom to which they are attached, to
form a 4- to 10-membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**,
{8494} Embodiment 16. The compound of any one of Embodiments 1-15, or a pharmaceutically

WA

-N
acceptable salt thereof, wherein R¥ “R2js selected from the group consisting of:

i,
T T N HA g
|
HN,  HN . HN\L 7\ il HN
IR U W v N L {
HNO NG FF, FREF \( | NHaz CN
o iy e
/ i l
0 - 1 HN \\\ 0
HN \ HN Q r \L HN
0
A U <2 4 e
2 OH? \7 \ 2 HO? F 2 F F? 2 \7
iy -y ~ - e v e v
NH \NH NH \NH
HNi Ry HNa(s)  HNa(ls) ANy (%) s s r
o) o] o) O O o oY o)
\ \ \. VL ,l ,I ,l ,
n, n, \na, N,
o J | / / e
e Y Y T . HN HN HN AN )
HN~ (sx HN R\_ ‘,\QR) )\(S) Z< J\
) o R o Mo o 0 0
OH | \ OH \ I, I, /. /7, OH
™
HN s
JV\N NVV I
|—|N;LLL Y Y T 7\ NH
HN/. 7 HN A Ny HN o
5 R ) (R) (S) (S) Z(R) E%)
= o)
O \ O, <>O ©

(S)

I !
j \L R O~ OH OH
J/ \L HN'(D(R) HN( (S) HN'(DR) w  NAY

kS
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N
\ (s \ R ’
HN HNA w0 e 0~ Q b AN
? > NEBAS N SAR ! E
HG (R)’ HO\(S)’ ’ O ’ OH | /O’ OH 0.
T T
Hstj HN/,(% ™
W"\’ Y Wy
. \ HN, \
A owm Q) HN. (R HN
® o (5 0 F\e F\X ')O (R) (s)
D R R) Qw &
s ®, F L F 0  HO" 1\ HOW |
N

T T

HNfR)Q HN 2
HN S) HN (R) i e
5® (R) ] > /N S) ,()
NS R
J o ) o (s) j:> - ~N, ()E>
F F o' o‘(S)

F F F \ HO'(R) \ . HO'®®

kS kS kS

v -Ivvv v

\
HN i ?’;‘ H 9\ MM HN.G
(R)U (s) O ) LS " S) o S\_s)

HO,

O/’
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HN HN/ HN/ HN:.
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OH, o,
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N Y
N N wil
0 &)
OH | O—.and © .
{8495} Embodiment 17. The compound of Embodiment 16, or a pharmaceutically acceptable salt

WA

N
thereof, wherein R "R?js selected from the group consisting of:

HN HN& -
HN ( HN-& HN-e\ INH HI\}R) 8‘\ ©

/

{6496} Embodiment 18. The compound of Embodiment 16, or a pharmaceutically acceptable salt

AN

-N
thereof, wherein R® “R2js selected from the group consisting of:

"\'w
Wa, Vnn,
aN ’ HN (R),O (S) HNRA HN H,\’l CN
R N (S) f<> ) S
O O (s)
A . Q™ (S) 5 R
© [(Tw e . HO® HOW ,

yww

CN H N H N .. ’
HN
(S) O(R) © (R) PNs) £S>
O~ and .

{8497} Embodiment 19. The compound of Embodiment 16, or a pharmaceutically acceptable salt

M

-N
thereof, wherein R® “R2js selected from the group consisting of:

‘P'J{’ s JV\\N VAN
TP T T (VR L) TR TR
‘ - R QS)
&?{./O d’i’y Q(R) '/? QgH o Q(R)/ o @ 4
AN
""’\" 4 o s o N
NGB NE d NS NG, © L?
OH * “OH O]
gon Q@ w, T T O O o
N - - o<y o] )
© RN o7 G NE~o” - o=<\lj
o S d ,—Q Jm L (R
\ —0 —0 \ N o~
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\
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N N
0 Q Q
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{0498} Embodiment 20. The compound of any one of Embodiments 1-19, or pharmaceutically

acceptable salt thereof, wherein Ring A is:

(RYm RYm (R
aei B ]

(i-b), }\1_ (ii-b), \=N (iii-b),

; /(R4)m f /(R4)m ; /(R4)m
~ 7 S
S v S (vi-b),

Hm

S (iv-b), (v-b).
R4)., R*), RHm
AR G R ]
S—N (vii-b), o] (viii-b), o (ix-b),
(R 4 R
K (R™)m |
sg\( /N ;"% ;é \N} -
o) (x-b),  O—N (xii-b), ! ™ (xiii-b),
R4
R* N R
I sé N |
TN W TN
\ R, R,
\g—ll e (xiv-b), R m1 (xv-b), \&N m (xvi-b),

H H
N N
e o

R%)
M (xvii-b), N (xviii-b),

H
§ N‘N H
N S~ e
N —(R%)m
(R™m (xix-b), or N (xx-b).
{3499} Embodiment 21. The compound of Embodiment 20, or a pharmaceutically acceptable salt

thereof, wherein Ring A is:
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™ ™ ™
(Co N G A ¢ B )

(ii-b), (iv-b) (v-b), (vi-b),
R4 '?4
4
f\(\ ROm ;é lll 3‘5 Nw
/] D) \« b R*n
s—N wiih), VT ROmt i o N & " (xiv-b).

{65001 Embodiment 22. The compound of any one of Embodiments 1-21, or a pharmaceutically
acceptable salt thereof, wherein each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*®),, C;-Cs
alkyl, or C,-Cs haloalkyl.

{8501} Embodiment 23. The compound of Embodiment 22, or a pharmaceutically acceptable salt
thereof, wherein each R* is independently -CHs, -CH,CH;, -CHF», -CF;, -Cl, -CN, -NH,, or -CH,OH.
{0502} Embodiment 24. The compound of any one of Embodiments 1-23, or a pharmaceutically
acceptable salt thereof, wherein L, is a bond or C;-C; alkylene.

{05631 Embodiment 25. The compound of any one of Embodiments 1-24, or a pharmaceutically
acceptable salt thereof, wherein L is a bond or C;-C; alkylene.

{65041 Embodiment 26. The compound of any one of Embodiments 1-25, or a pharmaceutically
acceptable salt thereof, wherein m is 1.

{8565} Embodiment 27. The compound of any one of Embodiments 1-26, or a pharmaceutically
acceptable salt thereof, wherein m is 2.

{0506} Embodiment 28. The compound of Embodiment 20, or a pharmaceutically acceptable salt
thereof, wherein Ring A is:

A f\% 55 s b i
”é\ﬂlj E\NN% ~ ﬁ

S—N | or
{8507} Embodiment 29. The compound of Embodiment 28, or a pharmaceutically acceptable salt
thereof, wherein Ring A is:
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R _F

Cl cl NH, CN
polaalyegiyelise
== e

{8508} Embodiment 30. The compound of Embodiment 1 or 2, wherein the compound is of Formula

(I-a), (I-b), (I-¢), (I-d), (I-e), (I-f), (I-g), (I-a-1), (I-a-2), (I-a-3), (I-f-1), (I-f-2), (I-f-3), (I-BC-a), or

(I-BC-b):
seatecl Ig*”\*@

R1 ™
(I-a), R3 (I-b),
o /\w ™
Fe1 x> Fe1 N
(I-c), R (1-d),
0 /(N—N I|?4
/ \ N
@) g 0. O.
H )\()7 1D)\H N\ A
RL S—N R A
O O
e (I-e) R?”N\RZ (1),
O /< \\\(
| R“
X
,N~\
(I-g),
0] N—N

(I-a-1),
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(I-a-2),
—N 4
/ \ (R Im
)\N\/\\ R
™ N
N
R3A
L4- -OR%8 (I-a-3),
N—N |T4
/7 \ N
)
/<S \}_ 4
77 (RM)m-1
R3Bo_/ \RZ
(R3A)p (1-4£-1),
N~N |T
N
« | ? (Rm-1
O
N\
R Q
L,-OR*® (I-£-2),
O N—N 'T“
fe) O N /< \ N»
1 I § 5 \ F—Rn
R\o N
N
(RSA)p c
L1-OR® (1£-3),
R1A (I-BC-a), or
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O L\I~N
PUR RS O!
o . | H RY,.
L
(R1A /\/N‘RS
or x (I-BC-b),

or a pharmaceutically acceptable salt thereof, wherein x is 0, 1, 2, 3, or 4.
{8309} Embodiment 31. The compound of Embodiment 2, or pharmaceutically acceptable salt
thereof, wherein:

R' is C;-Cs alkyl, substituted with 0, 1, 2, 3, or 4 R'*; each R' is independently-OR'®; and
each R'® is independently hydrogen or C;-Csalkyl;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently -OR*®, wherein each R*® is independently hydrogen or C;-C; alkyl;

R? is C;-Cyo alkyl, C5-Cio carbocyclyl, or 4- to 10-membered heterocyclyl, wherein the alkyl,
carbocyclyl, and heterocyclyl are independently substituted with 0, 1, 2, 3, or 4 R**;

or R? and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R* is independently C,-C; alkyl, halogen, =0, -L;-CN, -L;-SO,R*“, -L;-OR’®, -L,;-
N(R*®),, -L;-(Cs-Cs carbocyclyl), -L;-(4- to 6-membered heterocyclyl), -Li-(Cs.10aryl), or -Li~(3- to
10-membered heteroaryl), or two R** groups are joined, with the atoms to which they are attached, to
form Cs aryl, 5- to 6-membered heteroaryl, C;-Cs carbocyclyl, or 4- to 6-membered heterocyclyl, and
wherein the alkyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl are independently substituted with 0,
1,2,3, 0r4 R°";

each R is independently C:-C; alkyl;

each R°" is independently halogen or -OR*®;

R* is C,-C; alkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*?),, C-Cs alkyl, or C;-Cs
haloalkyl;

each L; and L is independently a bond or C;-C; alkylene; and

mis 1 or2.
{6510} Embodiment 32. The compound of Embodiment 1 or 2, wherein the compound is a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt thereof.
{0511} Embodiment 33. The compound of Embodiment 32, wherein the compound is Compound 3,
Compound 4, Compound 10, Compound 21, Compound 22, Compound 67a, Compound 67b,
Compound 73, Compound 74, Compound 77, Compound 83, Compound 107a, Compound 107b,
Compound 108a, Compound 108b, Compound 114, Compound 121, Compound 127, Compound 161,
Compound 182, Compound 196, Compound 197, Compound 213, or a pharmaceutically acceptable
salt thereof.
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{8512} Embodiment 34. A method of preparing a compound of Formula (I):
N—N

fg* A D,
(D,

or a salt thereof, wherein Ring A, R', R*, R’, R* and m are defined in Embodiments 1 or 2, the
method comprising peptide coupling of a compound of Formula (H-1), or salt thereof, with a

compound of Formula (N), or salt thereof:

oA
N PR S R, N R3

(H-1)
wherein R? is hydrogen, Cis alkyl or Ci¢ haloalkyl, to provide a compound of Formula (I), or salt
thereof.
{6513} Embodiment 35. The method of Embodiment 34, wherein the compound of Formula (H-1),
or salt thercof, is of Formula (H-2):

-N
*S\>—N:A}(R4)m

(H-2), or salt thereof,

and wherein the method provides a compound of Formula (I''"'):

T
OO
| H/k SN @
RL o (RYm
N-R®
R? '), or salt thereof.

{8514} Embodiment 36. The method of Embodiment 34 or 35, further comprising cross-coupling a

compound of Formula (K), or salt thereof, with a compound of Formula (D), or salt thereof,

O
0.0 o R®
|
1
2\(p3 R\O N
H-NRIRY) (i, X ®)

wherein R* is Cy alkyl or C,_¢ haloalkyl and X is Cl, Br, or I, to provide a compound of Formula (N),
or salt thereof.

{6515} Embodiment 37. A method of preparing a compound of Formula (I):
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o 0] N/< \
1 | H S (RY)m
R\O _™n
R3,N\R2

(@,
or a salt thereof, wherein Ring A, R', R*, R’, R* and m are defined in Embodiments 1 or 2, the

method comprising cross-coupling of the amine of Formula (K), or salt thereof, with a compound of

N
00O N/Q \
DL (R¥)m

H—N(R?)(R®) (K) X J-1)

Formula (J-1), or salt thercof:

wherein X is Cl, Br, or I, to provide a compound of Formula (I), or salt thereof.
{8516} Embodiment 38. The method of Embodiment 37, wherein the compound of Formula (J-1), or
salt thereof, is of Formula (J-2):
2
Og O | N/QS S~ @\
RILAYS (R*)m
X (J-2), or salt thereof,

and wherein the method provides a compound of Formula (I''"'):

0 N—Rj
OO | H/Q S)\N@
RN (Rm
N-R®
R? '), or salt thereof.

{8517} Embodiment 39. The method of Embodiment 37, further comprising peptide coupling of a

compound of Formula (H-1), or salt thercof, with a compound of Formula (D), or salt thereof:

@)
OO .R?
N~ I ©
)|\ N R! N
LN S (R °
2 (H-1) X (D)
to provide a compound of Formula (J-1), or salt thereof.

{0518} Embodiment 40. The method of Embodiment 38, further comprising peptide coupling of a

compound of Formula (H-2), or salt thercof, with a compound of Formula (D), or salt thereof:
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o)
N O O O,Ra‘
N~
P \>_N:D‘(R4)m Ro™S |
HN™ S
2 (H-2) X (D)

to provide a compound of Formula (J-2), or salt thereof.
{8519} Embodiment 41. The method of Embodiment 33 or 39, further comprising reacting a
hydrazine carbothioamide of Formula (G), or salt thereof, with a carboxylic acid containing
compound of Formula (F-1), or salt thereof, or nitrile containing compound of Formula (F-2), or salt
thereof:
j\ NH O“c 4
-NH3
N / (R%)m -C R
H @ Ho F-1) N ()

to provide a compound of Formula (H-1), or salt thereof.

HoN

{8520} Embodiment 42. The method of Embodiment 35 or 40, further comprising coupling a
compound Formula (M), or salt thereof, wherein Y is CI, Br, or I, with an amine of Formula (L), or

salt thereof:

N—N
S H-N A 4
HzN/kS)\Y (M) G(R Im (L)

to provide a compound of Formula (H-2), or salt thereof.
{8521} Embodiment 43. The method of any one of Embodiments 36, 39, and 40, further comprising:

(a) protecting a compound of Formula (A), or salt thereof, to provide an alkyl ester of

Formula (B):
0 0]
0.0 00 R
NS NS
HO (B)

A) HO
or salt thereof, wherein R* is C,.s alkyl or C,.s haloalkyl;

(b) halogenating the compound of Formula (B), or salt thereof, to provide a compound of
Formula (C):

HO
X ©)
or salt thereof, wherein X is Cl, Br, or I;

(c) protecting the hydroxyl group of the compound of Formula (C), or salt thereof, to provide

a compound of Formula (D):
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0
o) o| o
Rlo N
X (D)

or salt thereof, wherein R is as defined in Embodiment 1; and
(d) optionally, deprotecting the compound of Formula (D), or salt thereof, to provide a
carboxylic acid of Formula (D), wherein R® is hydrogen.

{6522} Embodiment 44. A method of preparing a compound of Formula (I-BC-a):

O N—-N
00O N/< !
Jon S (R*)m
0
§
R1A \/N\R:g
Rk (I-BC-a), or salt thereof;

wherein Ring A, R', R’, R*, and m are defined in Embodiment 1, the method comprising cyclizing a

compound of Formula (P-1):

LG \/|/\

HN-R3 (P-1), or salt thereof,
wherein LG is a leaving group.
{8523} Embodiment 45. The method of Embodiment 44, wherein the compound of Formula (I-BC-
a), or salt thereof, is of Formula (I-BC-b):

0 N-N
OO /< )\
NG
A R)m
L
(R1A / N
(I-BC-b), or salt thereof;

and the compound of Formula (P-1) is of Formula (P-2):
9  N-N

OO A B Q\
N N
DRI St

HN-R® (P-2)
or salt thereof.
{8524} Embodiment 46. The method of Embodiment 44 or 45, wherein the compound of Formula

(P-1), or salt thereof, or compound of Formula (P-2), or salt thereof, is prepared by conversion of the

terminal -OH of Formula (I-X-1) or of Formula (I-X-2):
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HN-R? (I-X-1), or salt thereof,
L
(R“A)Sjv\o))\ﬁ/ks N& 4
HOL |~y (R%)m
HN-R3 (I-X-2), or salt thereof,

to a leaving group.

{0525} Embodiment 47. A pharmaceutical composition comprising the compound of any one of
Embodiments 1-33, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier.

{8526} Embodiment 48. 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 1-33, or a
pharmaceutically acceptable salt thereof, or a pharmaceutical composition of Embodiment 47.

{65271 Embodiment 49. The method of Embodiment 48, wherein the disease or disorder is
inflammation, an autoimmune 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 disease,
a liver disease, an ocular disease, a skin disease, a lymphatic disease, a theumatic disease, a
psychological discase, graft versus host disease, allodynia, or an cGAS-related disease in a subject
that has been determined to carry a germline or somatic non-silent mutation in ¢cGAS.

{65281 Embodiment 50. A method of modulating cGAS activity, comprising contacting a cell with a
compound of any one of Embodiments 1-33, or a pharmaceutically acceptable salt thereof, or a

pharmaceutical composition of Embodiment 47.

EXEMPLIFICATION
{8529} In order that this disclosure may be more fully understood, the following Examples are set
forth. It should be understood that these examples are for illustrative purposes only and are not to be
construed as limiting this disclosure in any manner.

Analytical Methods

{8530} Nuclear magnetic resonance (NMR) spectra were recorded at 400 MHz as stated and at 300.3
K unless otherwise stated; the chemical shifts (8) are reported in parts per million (ppm). Spectra
were recorded using a Bruker Avance 400 instrument with 8, 16 or 32 scans. Typical NMR solvents
include deuterated dimethylsulfoxide (DMSO-ds) and deuterated methanol (CD;0OD).
{83531} Liquid Chromatography - Mass Spectrometry (LCMS) chromatograms 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
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scattering (ELSD) as well as positive ion electrospray ionization. MS range was 100 - 1000 Da.
Mobile phases of water and/or acetonitrile (MeCN) may contain a modifier (typically 0.01 — 0.04 %)
such as trifluoroacetic acid (TFA), formic acid (FA), or ammonium carbonate (NHsHCO;). ESI or
ES = clectrospray ionization; m/z = mass/charge; RT = retention time (minutes).

{8532} 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.

{8333} The Asterix (*) next to the Compound Number (#) signifies that arbitrary stereochemistry has
been assigned. Future tense (“may be” prepared/synthesized) language signify examples to be

conducted.

Synthetic Methods
Example 1: 4-((1,3-dimethoxypropan-2-yl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-0x0-2H-pyran-6-carboxamide (Compound 10)

~N
N =
A\
‘P Hé]
N S N
Compound 10

~ /
© HN o 4-((1,3-dimethoxypropan-2-yl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
o thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide

(o]
—
I

Example 1 - Part A: Preparation of 4—br0m0—3—methoxy—Z—oxo—ZH—pymn—6—carb0xylic acid

IJ)‘\ conc. H2804 Ij)k
MeOH 80 °C ACOH
o) o)
TfOMe, TEA OJV:J)LO/ ol Oj\:j)LOH
DCM N0y e N0y
s3 Br Br

{85341 Step 1: Into a solution of 3-hydroxy-6-oxopyran-2-carboxylic acid (180 g, 1153 mmol, 1
equiv) in methanol (MeOH) (2000 mL) was added H>SO4 (10 mL, 56 mmol) at room temperature.
Then the resulting mixture was stirred overnight at 80 °C. The resulting mixture was concentrated
under reduced pressure. The residue was then dissolved in ethyl acetate (EtOAc) (1000 mL) and the
organic phase was washed water (3 x 300 mL), and dried over anhydrous Na,SQO,. After filtration,
the filtrate was concentrated under reduced pressure to provide methyl 5-hydroxy-6-oxopyran-2-
carboxylate (85 g, 43 % vield). LCMS (ES, m/z) = 171 [M+1]+.

{05351 Step 2: To a stirred solution of methyl 5-hydroxy-6-oxopyran-2-carboxylate (1.0 g, 5.9
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mmol, 1.0 equiv) in acetic acid (AcOH) (25 mL, 323 mmol) was added N-bromosuccinimide (NBS)
(1.25 g, 7.02 mmol, 1.19 equiv) at room temperature. The resulting mixture was stirred for 2 h at

80 °C then diluted with water (70 mL). The resulting mixture was extracted with ethyl acetate
(EtOAc) (3 x 70 mL). The combined organic layers were washed with brine (2 x 10 mL), and dried
over anhydrous Na>SQ.. After filtration, the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography, eluted with petroleum ether /
cthyl acetate (PE/EtOAc) (3:7) to afford methyl 4-bromo-5-hydroxy-6-oxopyran-2-carboxylate (800
mg, 55 % yield). LCMS (ES, m/z) = 247 [M-1]-.

{8336} Step 3: To a stirred solution of methyl 4-bromo-5-hydroxy-6-oxopyran-2-carboxylate (4.0 g,
16 mmol, 1.0 equiv) in dichloromethane (DCM) (50 mL) was added diisopropylethylamine (DIEA)
(11.0 g, 85.1 mmol, 5.30 equiv) and methyl trifluoromethanesulfonate (TfOMe) (13.0 g, 79.2 mmol,
4.93 equiv) dropwise at room temperature. The resulting mixture was stirred for 4 h at room
temperature. The mixture was then diluted with water (200 mL) and extracted with DCM (3 x 200
mL). The combined organic layers were washed with brine (2 x 30 mL), and dried over anhydrous
Na>SO.. After filtration, the filtrate was concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography, eluted with petroleum ether / ethyl acetate
(PE/EtOAc) (3:2) to afford methyl 4-bromo-5-methoxy-6-oxopyran-2-carboxylate (3.0 g, 71 %
yield). LCMS (ES, m/z) =263 [M+1]+.

{1537} Step 4: To methyl 4-bromo-5-methoxy-6-oxopyran-2-carboxylate (10.0 g, 38.02 mmol, 1.00
equiv) was added HCI (6M) (200 mL, 65.8 mmol). The mixture was stirred for 4 h at 80 °C then
concentrated under reduced pressure to provide 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid

(9.5 g) which was used directly without further purification. LCMS (ES, m/z) = 249 [M+1]+.

Example 1 - Part B: Preparation of 5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-amine
O
NN N
N’N /N\ )I\ >_N\;
P\ o o
H,N S DIEA, dioxane  H,N~ S TsOH, Toluene =
$1 §2

~N N
N 2
\>_
n-BuLi, Me-I )l\S N>; TFA, H,O, THF HyN
N

S

{3538] Step 1: A mixture of 5-bromo-1,3,4-thiadiazol-2-amine (200 g, 1110 mmol, 1.0 equiv),
diisopropylethylamine (DIEA) (431 g, 3333 mmol, 3.0 equiv) and pyrazole (90.76 g, 1333 mmol,
1.2 equiv) in 1,4-dioxane was stirred for 3 h at 80 °C. The resulting mixture was concentrated under

vacuum and the residue was dissolved in tetrahydrofuran (THF). The mixture was filtered, and the
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filter cake was washed with tetrahydrofuran (THF). The filtrate was concentrated under reduced
pressure to afford 5-(pyrazol-1-yl)-1,3,4-thiadiazol-2-amine (100 g, 54 % yield), which was used
directly in the next step without further purification.

{05391 Step 2: A mixture of 5-(pyrazol-1-yl)-1,3,4-thiadiazol-2-amine (100 g, 598 mmol, 1.0 equiv),
tosic acid (TsOH) (20.60 g, 119.6 mmol, 0.2 equiv) and 2,5-hexanedione (102 g, 897 mmol, 1.5
equiv) in toluene was stirred for 2 h at 110 °C. The resulting mixture was concentrated under
vacuum and the resulting residue was purified by silica gel column chromatography eluting with
petroleum ether / ethyl acetate (PE/EtOAc¢) (9:1) to afford 2-(2,5-dimethylpyrrol-1-yl)-5-(pyrazol-1-
yl)-1,3,4-thiadiazole (90.3 g, 61 % yield). LCMS (ES, m/z) = 246.1 [M+1]+.

{8540} Step 3: A solution of 2-(2,5-dimethylpyrrol-1-y1)-5-(pyrazol-1-yl)-1,3,4-thiadiazole (50.0 g,
204 mmol, 1.0 equiv) in THF was treated with n-butyl lithium (n-BuLi) (97.8 mL, 245 mmol, 1.2
equiv) for 1 h at -78 °C under N> (nitrogen gas) followed by the addition of methyl iodide (CHsl)
(34.7 g, 245 mmol, 1.2 equiv) dropwise at -78 °C. The resulting mixture was stirred for 2 h at room
temperature under N». The reaction was quenched with sat. NH4Cl (aq.) at O °C. The resulting
mixture was extracted with EtOAc. The combined organic layers were washed with brine and dried
over anhydrous Na>SQ.. After filtration, the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column chromatography eluting with petroleum ether / ethyl
acetate (PE/EtOAc) (9:1) to afford 2-(2,5-dimethylpyrrol-1-y1)-5-(5-methylpyrazol-1-y1)-1,3.4-
thiadiazole (40 g, 76 % yield). LCMS (ES, m/z) = 260.0 [M+1]+.

{35411 Step 4: To a solution of 2-(2,5-dimethylpyrrol-1-y1)-5-(5-methylpyrazol-1-y1)-1,3.4-
thiadiazole (7.0 g, 27 mmol, 1.0 equiv) in tetrahydrofuran (THF) (14 mL) and H,O (28 mL) at room
temperature was added trifluoroacetic acid (TFA) (28 mL). The resulting mixture was stirred for 2 h
at 50 °C then concentrated under reduced pressure. The residue was purified by C18 reverse phase
flash chromatography (acetonitrile (MeCN) in water, 10% to 20% gradient in 10 min; Wave Length:
254 nm) to afford 5-(5-methylpyrazol-1-yl)-1,3.4-thiadiazol-2-amine (also referred to as 5-(5-
methyl-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-amine) (3.0 g, 58% yield). LCMS (ES, m/z) = 181.95
[M+1]+.

Example 1 - Part C: Preparation of 4-((1,3-dimethoxypropan-2-yl)amino)-3-methoxy-N-(5-(5-
methyl-1H-pyrazol-1-yl)-1, 3, 4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide

_N. N
OO NN\
CH )LS>_N>; HOBt/ EDCI

$1
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/ N’N ~=
0 QAN
HZN{ o N S N
O o] H
\ \
S
RuPhos, RuPhos G, 0O / _ Compound10
HN O 4-((1,3-dimethoxypropan-2-yl)amino)-3-
Cs,CO3,DMF
methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
S2 O\ thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide

{8542] Step 1: To a stirred solution of 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product
of Example 1, Part A, Step 4) (12.0 g, 48.2 mmol, 1.00 equiv) in N,N-dimethylformamide (DMF)
(150 mL) was added hydroxybenzotriazole (HOBt) (13.02 g, 96.38 mmol, 2.00 equiv), 1-cthyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI) (27.81 g, 145.05 mmol, 3.01 equiv) and 5-(5-
methylpyrazol-1-yl)-1,3.4-thiadiazol-2-amine (product of Example 1, Part B, Step 4) (9.00 g, 49.7
mmol, 1.03 equiv) at room temperature. The resulting mixture was stirred for 1 h at room
temperature then quenched by the addition of water (70 mL). The precipitated solids were collected
by filtration and washed with acetonitrile (5 x 3 mL) to provide 4-bromo-5-methoxy-N-[5-(5-
methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (11.0 g, 55% vield). LCMS
(ES, mz) =412 [M+1]+.

{85431 Step 2: To a stirred solution of 4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-y1)-1,3.4-
thiadiazol-2-yl]-6-oxopyran-2-carboxamide (also referred to herein as 4-bromo-3-methoxy-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide) (100 mg, 0.243
mmol, 1.00 equiv) (“halo-pyrone reagent™) in N,N-dimethylformamide (DMF) (3.5 mL) was
added 1,3-dimethoxypropan-2-amine (“‘amine reagent”) (60 mg, 0.50 mmol, 2.1 equiv), 2-
dicyclohexylphosphino-2',6'-diisopropoxybiphenyl (RuPhos) (40 mg, 0.086 mmol, 0.35 equiv), (2-
dicyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-1,1'-biphenyl) [palladium(IT)
methanesulfonate (RuPhos Palladacycle Gen3) (40 mg, 0.048 mmol, 0.20 equiv) and Cs>CO; (240
mg, 0.737 mmol, 3.04 equiv) at room temperature. The resulting mixture was stirred for 3 h at

100 °C under N; (nitrogen gas). The resulting mixture was filtered, and the filter cake was washed
with acetonitrile (1 x 3 mL) and the filtrate was concentrated under reduced pressure. The resulting
residue was purified by C18 reverse phase flash chromatography (acetonitrile (MeCN) in water, 10%
to 50% gradient in 10 min; Wave Length: 254 nm) followed by additional purification by Chiral-
Prep-HPLC (conditions: Xselect CSH C18 OBD Column 30* 150mm 5Sum; Mobile phase,
acetonitrile (MeCN) and water (29% Water + 0.05% trifluoroacetic acid (TFA)) up to 39% in 10
min, hold 39% in 2 min); Wave Length: 254nm) to provide 4-((1,3-dimethoxypropan-2-yl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide
(Compound 10) (25.4 mg, 23.2 % yield). LCMS (ES, m/z) = 451.20 [M+1]+. '"H NMR (400 MHz,
DMSO0-d6) 6 7.78 (d, J=1.6 Hz, 1H), 7.44 (s, 1H), 6.44 (d, /= 1.6 Hz, 1H), 4.14-4.09 (m, 1H), 3.69
(s, 3H), 3.50-3.43 (m, 4H), 3.38 (s, 6H), 2.68 (s, 3H).
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Example 2: 3-methoxy-4-(((1LR, 2R)-2-methoxycyclopentyl)amino)-/N-(5-(5-methyl-1H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 3*) and 3-methoxy-4-
(((1LS, 285)-2-methoxycyclopentyl)amino)-/N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-
2-ox0-2H-pyran-6-carboxamide (Compound 4%)

trans

\ 2 N-N
o Ox0
$ HCl N/Q I A
| s” N
Oy-0 / \ D 0 X H .
I N AN chiral sep
~N N \ N, —_—
(@] N= RuPhos RuPhos Pd G3 G 82
5 MF rac-trans
@)
N—N
/ \ OO
N N N N4 PN X
O /O N=
HN
s D
O\ (R) o'B)
Compound 3* \ Compound 4*
3-methoxy-4-(((1 S,2S)-2-
3-methoxy-4-((1 R,2R)-2- e (
ycyclopentyl)amino)- N-
memgi‘ycyc'oloe?g'gﬁm_'”o) N-(5-(5- (5-(5-methyl-1 H-pyrazol-1-yl)-
thladlazol 2 yF -2-0X0-2 l—)pyran 6- 1,3,4-thiadiazol-2-yl)-2-ox0-2 H-

carboxamide pyran-6-carboxamide

{8544} Racemic trans-3-methoxy-4-((-2-methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-
y1)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide was prepared according to Example 1,
Part C, Step 2 using frans-2-methoxycyclopentan-1-amine hydrochloride as the “amine reagent”
and 4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3.4-thiadiazol-2-yl]|-6-oxopyran-2-
carboxamide (product of Example 1, Part C, Step 1, as the “halo-pyrone reagent™). Separation of
constituent enantiomers of racemic trans-3-methoxy-4-((-2-methoxycyclopentyl)amino)-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2 H-pyran-6-carboxamide by prep-Chiral-
HPLC (conditions: Column: CHIRAL ART Amylose-SA, 2*25 cm, 5 um; Mobile Phase A: Hexanes
(0.1% trifluoroacetic acid (TFA)), Mobile Phase B: methanol (MeOH): dichloromethane (DCM) =1:
1; Flow rate: 20 mL/min; Gradient: 60% B to 60% B in 10 min; Wave Length: 220/254 nm;
RT1(min): 6.99; RT2(min): 9.03; Sample Solvent: MeOH) provided two enantiomers with arbitrarily
assigned stereochemistry: 3-methoxy-4-(((1R, 2R)-2-methoxycyclopentyl)amino)-N-(5-(5-methyl-
1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 3*%), first
eluting peak, LCMS (ES, m/z) = 447.10 [M+1]+, "H NMR (400 MHz, DMSO0-d6) 6 13.32 (br, 1H),
7.79 (d,J=1.6 Hz, 1H), 7.42 (s, 1H), 7.01 (d, J=8.4 Hz, 1H), 6.45 (d, J= 1.6 Hz, 1H), 3.96-3.92
(m, 1H), 3.79-3.68 (m, 1H), 3.69 (s, 3H), 3.25 (s, 3H), 2.68 (s, 3H), 2.10-1.90 (m, 2H), 1.73 - 1.51
(m, 4H); and 3-methoxy-4-(((1S, 25)-2-methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 4*), second eluting peak,
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LCMS (ES, m/z) = 447.10 [M+1]+. "H NMR (400 MHz, DMSO-d6) & 13.32 (br, 1H), 7.79 (d. J =
1.6 Hz, 1H), 7.42 (s, 1H), 7.01 (d, J= 8.4 Hz, 1H), 6.45 (d,J= 1.2 Hz, 1H), 3.93 (d, /= 8.0 Hz, 1H),
3.75 (q.J = 5.6 Hz, 1H). 3.69 (s, 3H), 3.25 (s. 3H), 2.68 (s, 3H). 2.10-1.90 (m, 2H), 1.73 - 1.51 (m,
4H).

Example 3: 4-(((cis)-2-hydroxycyclopentyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 23, rac-23), 4-(((1S,2R)-2-
hydroxycyclopentyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-
oxo-2H-pyran-6-carboxamide (Compound 23a*) and 4-(((/R,25)-2-hydroxycyclopentyl)amino)-
3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide (Compound 23b*)

cis

HoN

HO HCI

tBuxphos Pd G3,tBuxphos
Cs,CO3,DMF

N N~ S
0= { H o="° ( H
Sy ey
\O ~—
HN © HN..
S (R)
= R
HO R HO (S
Compound 23a* Compound 23b*
4-(((1S,2R)-2-hydroxycyclopentyl)amino 3— 4-(((1R,2S)-2-hydroxycyclopentyl)amino
ng(e(thox }\1(5_y _mxg yI 1pH—p yra?\zo I-1- ) 3(r(1£ethox) - —Xn¥e¥ ZIp1H g)azol 1)—
1,3,4-t |ad|azol -2-yl)-2-oxo-2H-pyran- yh)-1,3,4-t |ad|azol 2-yl)-2-oxo-2H-pyran-
carboxamide 6-carboxamide

{8545} To a stirred solution of 4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-y1)-1,3,4-thiadiazol-2-
yl]-6-oxopyran-2-carboxamide (100 mg, 0.243 mmol, 1 equiv) (product of Example 1, Part C,
Step 1; “halo-pyrone reagent”) in N,N-dimethylformamide (DMF) (1.5 mL) was added cis-2-
aminocyclopentan-1-ol hydrochloride (81 mg, 0.59 mmol, 2.45 equiv) (“amine reagent™), [(2-di-
tert-butylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)-2-(2'-amino-1,1'-biphenyl) | palladium(II)
methanesulfonate (tBuxphos Pd G3) (39 mg, 0.049 mmol, 0.20 equiv), di-tert-butyl-[2-(2,4,6-
triisopropylphenyl)phenyl phosphane (tBuxphos) (32 mg, 0.075 mmol, 0.31 equiv) and cesium
carbonate (230 mg, 0.71 mmol, 2.91 equiv) at room temperature. The resulting mixture was stirred
for 1 h at 100 °C under N» (nitrogen gas). The resulting mixture was filtered and the filter cake was

washed with acetonitrile (MeCN) (3 x 3 mL). The filtrate was concentrated under reduced pressure
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and the residue was purified by reverse flash chromatography (conditions: Mobile phase: MeCN in
water, 10% to 50% gradient in 10 min; Wave Length: 254 nm). Additional purification by Prep-
HPLC (conditions: XBridge Prep Phenyl OBD Column, 19*150 mm, 5pm; Mobile Phase A: water
(10 mmol/L NHsHCO3), Mobile Phase B: MeCN; Flow rate: 60 mL/min; Gradient: 13% B to 27% B
in 8 min, 27% B; Wave Length: 254 nm) provided a racemic mixture of the title compounds
(Compound 23a* and Compound 23b*) (7.2 mg, 6.8% yield). LCMS (ES, m/z) = 433.15 [M+1]+.
"HNMR (400 MHz, DMSO-ds) 6 7.75 (d, J= 1.6 Hz, 1H), 7.32 (s, 1H), 6.42 (d, J= 1.6 Hz, 1H),
6.15 (br, 1H), 5.14 (d, J= 4.8 Hz, 1H), 4.10-4.05 (m, 1H), 3.92-3.85 (m, 1H), 3.73 (s, 3H), 2.67 (s,
3H), 2.04 - 1.97 (m, 1H), 1.89-1.77 (m, 2H), 1.62-1.57 (m, 3H).

Example 4: N-(5-(4-chlorothiophen-3-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-0x0-2H-pyran-6-carboxamide (Compound 136)

o)
0O
S | OH cl
cl X o N-
cl y NJJ\N,NH2 \ ~o Y X
@ = H )’\E\ \\ Br 0o O\ NTs \_d
NC S
N\ s TFA H,N S TCFHNMI, MeCN Y
s1 s2 Br
Cl
-N
N7\ ~=
H,N o )l\s NS
\ o) ” Compound 136

Oo— @) \
N-(5-(4-chlorothiophen-3-yN)-1,3.4-
t-BuxphosPd-G3, t-Buxphos, __ /=% th(la |azol—2—y])—3pmethoxy24—((2—
Cs,CO5 o methoxyethyl)amino)-2-oxo-2H-pyran-6-

S3 HN\\\ carboxamide

{8546} Step 1: To a stirred solution of 4-chlorothiophene-3-carbonitrile (270 mg, 1.88 mmol, 1.00
equiv) in trifluoroacetic acid (TFA) (3.00 mL) was added thiosemicarbazide (257 mg, 2.82 mmol,
1.50 equiv) at room temperature. The resulting mixture was stirred for 2 h at 80 °C. The resulting
mixture was concentrated under reduced pressure. The crude product was purified by C18 reverse
phase flash chromatography (acetonitrile (MeCN) /H,O = 3:2) to afford 5-(4-chlorothiophen-3-yl)-
1,3,4-thiadiazol-2-amine (260 mg, 64% yield). LCMS (ES, m/z) =218.0 [M+1]+.

{0547} Step 2: To a stirred solution of 5-(4-chlorothiophen-3-yl)-1,3,4-thiadiazol-2-amine (200 mg,
0.92 mmol, 1.00 equiv) and 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 1, Part A, Step 4) (343 mg, 1.38 mmol, 1.50 equiv) in acetonitrile (MeCN) (2.00 mL) was
added N-methylimidazole (NMI) (377 mg, 4.60 mmol, 5.00 equiv) and chloro-N,N,N',N'-
tetramethylformamidinium hexafluorophosphate (TCFH) (335 mg, 1.20 mmol, 1.3 equiv) at room

temperature. The resulting mixture was stirred for 1 h at room temperature then concentrated under
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reduced pressure. The residue was purified by C18 reverse phase chromatography (MeCN/Water =
3:1) to afford 4-bromo-N-[5-(4-chlorothiophen-3-yl)-1,3.4-thiadiazol-2-yl]-5-methoxy-6-oxopyran-
2-carboxamide (80 mg, 18% yield). LCMS (ES, m/z) = 448.0 [M+1]+.

{8548] Step 3: N-(5-(4-Chlorothiophen-3-yl)-1,3,4-thiadiazol-2-y1)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo0-2H-pyran-6-carboxamide (Compound 136) was prepared from 4-
bromo-N-[5-(4-chlorothiophen-3-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-6-oxopyran-2-carboxamide

as the “halo-pyrone reagent” and 2-methoxyethan-1-amine as the “amine reagent” according to
the procedure outlined for the preparation of Compound 23 in Example 3. LCMS (ES, m/z) = 443.0
[M+1]+. '"H NMR (400 MHz, Methanol-ds) & 8.10 (s, 1H), 7.57 (s, 1H), 7.35 (s, 1H), 3.79 (s, 3H),
3.66-3.57 (m, 4H), 3.40 (s, 3H).

Example 5: N-(5-(3-chlorothiophen-2-yl)-1,3,4-thiadiazol-2-yl)-4-(((cis)-2-
hydroxycyclopentyl)amino)-3-methoxy-2-0x0-2H-pyran-6-carboxamide (Compound 7, rac-7),
N-(5-(3-chlorothiophen-2-yl)-1,3,4-thiadiazol-2-yl)-4-(((15,2R)-2-hydroxycyclopentyl)amino)-3-
methoxy-2-oxo0-2H-pyran-6-carboxamide (Compound 7a*) and N-(5-(3-chlorothiophen-2-yl)-
1,3,4-thiadiazol-2-yl)-4-(((1R,25)-2-hydroxycyclopentyl)amino)-3-methoxy-2-oxo-2H-pyran-6-

carboxamide (Compound 7b*)

Cl
X 4
~NHz
s FBN- N NS °
NC N
\ A N)'\S N T rcEr AL meon
cl s1 ? cl s2
HCl cis S
HzNﬁ \
HO Cl O
RuPhos, RuPhos Pd G3 ~0
Cs,CO5, DMF HN,(RO
S3 HO (R) HOQ(S)
Compound 7a* Compound 7b*

N-(5-(3- chlorothlophen 2-y1)-1 3 4- N-(5-(3-chlorothio hen 2 1)-1 3 4-
thiadiazol-2-yI)-4 ﬁg S 52?; §h|a(1d|azol 2-yl)-4 p ﬁ éé;
hydroxyoyclopent amino)-3- hydroxyoyolopen’gll_)amlno

methoxy-2-oxo-2H-pyran-6- methoxy-2-oxo pyran-6-
carboxamide carboxamide

{85491 Steps 1-2: 4-Bromo-N-(5-(3-chlorothiophen-2-yl)-1,3 4-thiadiazol-2-y1)-3-methoxy-2-oxo-
2H-pyran-6-carboxamide was prepared according to Example 4 Steps 1 — 2 using 3-

chlorothiophene-2-carbonitrile instead of 4-chlorothiophene-3-carbonitrile. LCMS (ES, m/z) = 448.0
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[M+1]+.

{1550} Step 3: N-(5-(3-chlorothiophen-2-yl)-1,3,4-thiadiazol-2-yl)-4-(((1S,2R)-2-
hydroxycyclopentyl)amino)-3-methoxy-2-oxo-2H-pyran-6-carboxamide (Compound 7a*) and N-
(5-(3-chlorothiophen-2-yl)-1,3,4-thiadiazol-2-y1)-4-(((1R,2S5)-2-hydroxycyclopentyl )Jamino)-3-
methoxy-2-ox0-2H-pyran-6-carboxamide (Compound 7b*) were prepared as a racemic mixture
according to Example 1, Part C, Step 2 using cis-2-aminocyclopentan-1-ol hydrochloride as the
“amine reagent” and 4-bromo-N-(5-(3-chlorothiophen-2-yl)-1.3.4-thiadiazol-2-yl)-3-methoxy-2-
oxo-2H-pyran-6-carboxamide as the “halo-pyrone reagent”. LCMS (ES, m/z) = 468.85 [M+1]+. 'H
NMR (400 MHz, DMSO-ds) 6 13.47 (br, 1H), 7.93 (d, J=5.6 Hz, IH), 7.43 (s, 1H), 7.32 (d,J=5.6
Hz, 1H), 6.25-6.18 (m, 1H), 5.20-5.09 (m, 1H), 4.11-4.07 (m, 1H), 3.97 - 3.81 (m, 1H), 3.74 (s, 3H),
2.08-1.98 (m, 1H), 1.92 — 1.71 (m, 2H), 1.71 — 1.44 (m, 3H).

Example 6: (R)-4-((1-cyclopropyl-2-methoxyethyl)amino)-3-methoxy-/N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 21*) and (5)-4-
((1-cyclopropyl-2-methoxyethyl)amino)-3-methoxy-/N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-o0x0-2H-pyran-6-carboxamide (Compound 22%)

0 0 0
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Compound 21* Compound 22*
(R)-4- -cyclopro yl-2- (S)-4-((1-cyclopropy|-2-
methoxyethyl amino) fmethoxy- methoxyethyﬁ)amlno) 3-methoxy- N-
N- 85 (5-methyl-1 H-pyrazol-1-y[)- (5-(5-méthyl-1 H-pyrazol-1-yl)-1,3,4-
4-thiadiazol-2-yl)-2-ox0-2 H- thiadiazol-2-y|)-2-ox 0-2 H- pyran-6-
pyran-6-carboxamide carboxamide

{8551} Step 1: Into a solution of methyl 5-hydroxy-6-oxopyran-2-carboxylate (25.0 g, 147 mmol,
1.00 equiv) in acetic acid (AcOH) (300 mL) was added N-iodosuccinimide (NIS) (39.0 g, 173 mmol,
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1.18 equiv) in portions at room temperature. The resulting mixture was stirred for 20 h at 80 °C then
concentrated under reduced pressure. The residue was dissolved in ethyl acetate (EtOAc) (1 L) and
washed with water (3 x 100 mL), and dried over anhydrous Na,SO.. After filtration, the filtrate was
concentrated under reduced pressure. The residue was purified using silica gel column
chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (3:2), to afford methyl 5-
hydroxy-4-iodo-6-oxopyran-2-carboxylate (20.0 g, 46% yield). LCMS (ESI, m/z) =295 [M - 1] .
{8552} Step 2: Into a solution of methyl 5-hydroxy-4-iodo-6-oxopyran-2-carboxylate (20.0 g, 67.6
mmol, 1.00 equiv) in dichloromethane (DCM) (250 mL) was added diisopropylethylamine (DIEA)
(26.0 g, 201 mmol, 2.98 equiv) at room temperature. To the above mixture was added triflate ester
(33.0 g, 201 mmol, 2.98 equiv) dropwise at 0 °C. The resulting mixture was stirred overnight at
room temperature then poured into water and extracted with DCM (3 x 500 mL). The combined
organic layers were washed with water (3 x 100 mL), and dried over anhydrous Na,SO4. After
filtration, the filtrate was concentrated under reduced pressure and the residue was purified by silica
gel column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (4:1), to afford
methyl 4-iodo-5-methoxy-6-oxopyran-2-carboxylate (19.0 g, 91% yield). LCMS (ESI, m/z) =311
[M+1] +.

{0553} Step 3: A solution of methyl 4-iodo-5-methoxy-6-oxopyran-2-carboxylate (5.0 g, 16 mmol,
1.0 equiv) in HCI (6M) (100 mL) was stirred for 4 h at 80 °C. The resulting mixture was then
concentrated under reduced pressure to provide 4-iodo-5-methoxy-6-oxopyran-2-carboxylic acid
(3.8 g, 80% yield). LCMS (ESI, m/z) =295 [M -1]-.

{05541 Step 4: A solution of 4-iodo-5-methoxy-6-oxopyran-2-carboxylic acid (2.60 g, 8.78 mmol,
1.00 equiv), hydroxybenzotriazole (HOBT) (1.80 g, 13.3 mmol, 1.52 equiv), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI) (3.60 g, 18.8 mmol, 2.14 equiv) and 5-(5-
methylpyrazol-1-yl)-1,3.4-thiadiazol-2-amine (product of Example 1, Part B, Step 4) (1.40 g, 7.72
mmol, 0.88 equiv) in N,N-dimethylformamide (DMF) (40 mL) was stirred for 1 h at room
temperature. The reaction was quenched by the addition of water (20 mL). The precipitated solids
were collected by filtration and washed with acetonitrile (MeCN) (5 x 1 mL) to provide 4-iodo-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide
(also referred to herein as 4-iodo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3.4-thiadiazol-2-yl]-6-
oxopyran-2-carboxamide) (3.1 g, 77% yield). LCMS (ESI, m/z) = 460 [M+1]+.

8555} Step 5: A mixture of 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-
yl)-2-0x0-2H-pyran-6-carboxamide as the “halo-pyrone reagent” (100 mg, 0.218 mmol, 1 equiv),
(2-dicyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-1,1'-

biphenyl) [palladium(IT) methanesulfonate (RuPhos Palladacycle Gen3) (37 mg, 0.044 mmol, 0.20
equiv), (2-dicyclohexylphosphino-2’,6'-diisopropoxy-1,1’-biphenyl)[2-(2'-amino-1, 1 '-biphenyl)
(RuPhos) (20 mg, 0.043 mmol, 0.20 equiv), Cs,CO; (212 mg, 0.651 mmol, 2.99 equiv) and 1-

cyclopropyl-2-methoxyethanamine as the “amine reagent” (25 mg, 0.217 mmol, 1.00 equiv) in
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N.N-dimethylformamide (DMF) (5.0 mL) was stirred for 2 h at 100 °C under nitrogen atmosphere.
The mixture was allowed to cool down to room temperature. The residue was directly purified by
reversed-phase flash chromatography (C18 silica gel; mobile phase, MeCN in water (10mmol/L
NH/HCO3), 10% to 50% gradient in 10 min; detector, UV 254 nm) and then dried in an oven under
reduced pressure to give 140 mg of crude material. The crude material was further purified by Prep-
HPLC with the following conditions (X Select CSH Prep C18 OBD Column, 19*250 mm; mobile
phase A: water (10 mmol/L. NHsHCQO:), Mobile Phase B: acetonitrile (MeCN); flow rate: 20
mL/min; gradient: 25% B to 30% B in 8 min, 30% B; wave length: 254 nm; RT1(min): 8), and
thendried in an oven under reduced pressure to afford 70 mg of racemic 4-((1-cyclopropyl-2-
methoxyethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide. Separation of its constituent enantiomers was performed by chiral-Prep-
HPLC using the following conditions: (CHIRALPAK IF, 2*25 ¢cm, 5 pm; Mobile Phase A: Hexanes
(0.1% trifluoracetic acid (TFA)), Mobile Phase B: methanol: dichloromethane (methanol (MeOH):
dichloromethane (DCM) ) = 1: 1; Flow rate: 20 mL/min; Gradient: 70% B to 70% B in 17 min;
Wave Length: 254/220 nm; RT1(min): 7.81; RT2(min): 12.17; Sample Solvent: MeOH: DCM=1:1)
provided two enantiomers with arbitrarily assigned stereochemistry: (R)-4-((1-cyclopropyl-2-
methoxyethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (Compound 21%*), first eluting peak, LCMS (ES, m/z) =447.16 [M+1]+, 'H
NMR (400 MHz, DMSO-d6) 6 7.78 (d, /= 1.6 Hz, 1H), 7.33 (s, 1H), 6.44 (d,.J= 1.6 Hz, 1H), 3.68
(s, 3H), 3.53 (d, /= 6.0 Hz, 2H), 3.38-3.33 (m, 1H), 3.25 (s, 3H), 2.67 (s, 3H), 1.06-1.02 (m, 1H),
0.54-0.48 (m, 1H), 0.46-0.42 (m, 1H), 0.39-0.30 (m, 2H); and (5)-4-((1-cyclopropyl-2-
methoxyethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (Compound 22*), second eluting peak, LCMS (ES, m/z) = 447.16 [M+1]+, 'H
NMR (400 MHz, DMSO-d6) & 7.78 (d, J=1.6 Hz, 1H), 7.32 (s, 1H), 6.44 (d,.J= 1.6 Hz, 1H), 3.68
(s, 3H), 3.53 (d, /=5.6 Hz, 2H), 3.49-3.46 (m, 1H), 3.26 (s, 3H), 2.67 (s, 3H), 1.07-1.02 (m, 1H),
0.56-0.50 (m, 1H), 0.49-0.42 (m, 1H), 0.35-0.28 (m, 2H).

Example 7: 4-(((cis)-2-hydroxycycloheptyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 26, rac-26), 4-(((1S,2R)-2-
hydroxycycloheptyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-
oxo-2H-pyran-6-carboxamide (Compound 26a*) and 4-(((1R,25)-2-hydroxycycloheptyl)amino)-
3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide (Compound 26b*)
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{8556} Into a stirred solution of 4-iodo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-
yl]-6-oxopyran-2-carboxamide (50 mg, 0.11 mmol, 1.00 equiv) (product of Step 4 of Example 6;
“halo-pyrone reagent”) in N,N-dimethylformamide (DMF) (1.25 mL) were added (x)-2,2'-
bis(diphenylphosphino)-1,1’-binaphthalene (rac-BINAP) (10 mg, 0.016 mmol, 0.15 equiv), rac-
BINAP-Pd-G3 ([ 1-(2-diphenylphosphanylnaphthalen-1-yl)naphthalen-2-yl]-diphenylphosphane
methanesulfonic acid, palladium, 2-phenylaniline) (15 mg, 0.015 mmol, 0.14 equiv), cesium
carbonate (174 mg, 0.534 mmol, 4.90 equiv) and cis-2-aminocycloheptan-1-ol hydrochloride (20
mg, 0.121 mmol, 1.11 equiv) (“amine reagent”) at room temperature. The resulting mixture was
stirred for 1 h at 100 °C under N> (nitrogen gas). The mixture was then directly purified by C18
reverse phase flash chromatography (acetonitrile (MeCN) in water (Smmol/L NH:HCO3), 20% to
50% gradient over 15 min; detector, UV 254 nm). The crude product (20 mg) was then additionally
purified by Prep-HPLC (XBridge Prep OBD C18 Column, 30*150 mm, 5pm; mobile phase, water
(10 mmol/L. NH4HCOs) and acetonitrile (MeCN) (23% MeCN up to 31% in 8 min)) to provide a
racemic mixture of the title compounds (Compound 26a* and Compound 26b*) (3.9 mg, 7.6%
yield). LCMS (ES, m/z) = 461.05 [M+1]+. '"H NMR (400 MHz, DMSO-d6) 4 7.76 (d, J = 1.6 Hz,
1H), 7.24 (s, 1H), 6.42 (d, J= 1.6 Hz, 1H), 6.22 (br, 1H), 5.10-5.02 (m, 1H), 3.95-3.90 (m, 1H),
3.78-3.66 (m, 1H), 3.65(s, 3H), 2.67 (s, 3H), 1.96 - 1.61 (m, 6H), 1.61 - 1.33 (m, 4H).

Example 8: 4-(((cis)-2-hydroxy-2,3-dihydro-1H-inden-1-yl)amino)-3-methoxy-/N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 28, rac-28),
4-(((1R,28)-2-hydroxy-2,3-dihydro-1 H-inden-1-yl)amino)-3-methoxy-/N-(5-(5-methyl-1 H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (Compound 28a*) and 4-
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(((1S,2R)-2-hydroxy-2,3-dihydro-1H-inden-1-yl)amino)-3-methoxy-N-(5-(5-methyl-1 H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 28b*)
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4-(((1R,28)-2-hydroxy-2,3-dihydro-  4-(((1S,2R)-2-hydroxy-2,3-dihydro-
1H-inden-1-yl)amino)-3-methoxy-N-  1H-inden-1-yl)amino)-3-methoxy-
(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-  N-(5-(5-methyl-1H-pyrazol-1-yl)-
thiadiazol-2-yl)-2-oxo-2H-pyran-6- 1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
carboxamide pyran-6-carboxamide

{8557} To a stirred solution of 4-iodo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-
yl]-6-oxopyran-2-carboxamide (product of Step 4 of Example 6) (200 mg, 0.436 mmol, 1 equiv)
(“halo-pyrone reagent”) in N N-dimethylformamide (DMF) (2.5 mL) was added Cul (20 mg, 0.105
mmol, 0.24 equiv), N, N-diethyl-2-hydroxybenzamide (20 mg, 0.103 mmol, 0.24 equiv), K.COs (120
mg, 0.868 mmol, 1.99 equiv) and cis-1-amino-2,3-dihydro-1H-inden-2-ol (80 mg, 0.536 mmol, 1.23
equiv) (“amine reagent”) at room temperature. The resulting mixture was stirred for 40 mins at

80 °C under N; (nitrogen gas). The mixture was then directly purified by C18 reverse phase flash
chromatography (acetonitrile (MeCN) in water (Smmol/L NHsHCOs), 10% to 50% gradient in 10
min; detector, UV 254 nm). The crude product (40 mg) was then further purified by Prep-HPLC (,
Xselect CSH C18 OBD Column 30* 150mm 5um; mobile phase, water (0.05% trifluoroacetic acid
(TFA)) and acetonitrile (MeCN) (31% MeCN up to 41% in 10 min)) to afford a racemic mixture of
4-(((1R,25)-2-hydroxy-2,3-dihydro-1H-inden-1-yl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (Compound 28a*) and 4-(((15,2R)-2-
hydroxy-2,3-dihydro-1H-inden-1-yl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 28b*) (3.4 mg, 1.6 % vield). LCMS
(ES, m/z) = 481.05 [M+1]+. '"H NMR (400 MHz, DMSO-d6) & 11.42 (br, 1H), 7.89 (d, J= 8.8 Hz,
1H), 7.83 (d, /= 1.6 Hz, 1H), 7.28-7.19 (m, 4H), 7.10 (s, 1H), 6.48 (d, /= 1.6 Hz, 1H), 5.41 -5.25
(m, 2H), 4.54-4.96 (m, 1H), 3.39 (s, 3H), 3.16-3.09 (m, 1H), 2.90-2.82 (m, 1H), 2.71 (s, 3H).

Example 9: 4-((1,1-dioxidotetrahydro-2H-thiopyran-4-yl)amino)-3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 29)
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Compound 29
((1,1- d|0X|dotetrahydro 2ch|opyran—
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OoXO 2H—pyran 6-carboxamide
{8558] To a stirred solution of 4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-
yl]-6-oxopyran-2-carboxamide (product of Example 1, Part C, Step 1; “halo-pyrone reagent”)
(100 mg, 0.24 mmol, 1.00 equiv) (“halo-pyrone reagent™), 4-aminotetrahydro-2H-thiopyran 1,1-
dioxide (125 mg, 0.84 mmol, 3.45 equiv) (“amine reagent”) in N.N-dimethylformamide (DMF) (5
mL) was added tris(dibenzylidenaceton)dipalladium(0) dibenzylidenacetone (Pd»(dba)s) (20 mg,
0.04 mmol, 0.14 equiv), (+)-2,2'-bis(diphenylphosphino)-1,1’-binaphthalene (rac-BINAP) (32 mg,
0.05 mmol, 0.21 equiv), cesium carbonate (240 mg, 0.74 mmol, 3.04 equiv) at room temperature
under N, (nitrogen gas). The resulting mixture was stirred at 120 °C for 2 h under N». The resulting
mixture was diluted with water (40 mL) and extracted with ethyl acetate (EtOAc¢) (3 x 50 mL). The
organic extracts were concentrated under reduced pressure and the residue was purified by Prep-
HPLC (XSelect CSH Prep C18 OBD Column, 19*%250 mm, 5 um; Mobile Phase A: water (0.05%
trifluoroacetic acid (TFA)), Mobile Phase B: methanol (MeOH); Flow rate: 20 mL/min; Gradient:
53% B to 58% B in 8 min, 58% B; Wave Length: 254 nm) to afford 4-((1,1-dioxidotetrahydro-2H-
thiopyran-4-yl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)- 1,3.4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound 29) (10.6 mg, 9.0 % yield). LCMS (ESI, m/z) = [M+1]+=
481.1. '"HNMR (400 MHz, CD;0D) & 7.68 (d, J = 1.6 Hz, 1H), 7.40 (s, 1H), 6.35 (d,J= 1.6 Hz,
1H), 4.10 - 4.02 (m, 1H), 3.83 (s, 3H), 3.40-3.35 (m, 4H), 2.74 (s, 3H), 2.35-2.26 (m, 4H).

Example 10: N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-4-(isopropylamino)-
3-methoxy-2-ox0-2 H-pyran-6-carboxamide (Compound 131)

o o / OH /
o H NaHTHE . © N  NaOHMeOH H,0 o%IN) NH CI,HATU, DIEA,DMF
| p 0°C-rt o | Y4 o o / s3
o] s1
NH, S Ney
O)I’\S Burgess reagent,DCE NC N/ HZN\EJ\NH2 H2N_</S | N/
Cl / 50%C cnjl/) TFA,80°C | Y,
sS4 S5 o]
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Compound 131

N-(5-(3-chloro-1-methyl-1 H-
pyrrol-2-yl)-1,3,4-thiadiazol-2-
yI2-4-(|so ropylamino)-3-
methoxy-2-0x0-2 H-pyran-6-
carboxamide

{85591 Step 1: Into a 250mL round-bottom flask were added methyl 3-chloro-1H-pyrrole-2-
carboxylate (2.40 g, 15.0 mmol, 1.00 equiv) and tetrahydrofuran (THF) (20 mL, 247 mmol, 16 4
equiv) at room temperature. To the above mixture was added NaH (1.44 g, 60.0 mmol, 3.99 equiv)
in portions at 0 °C. The resulting mixture was stirred for an additional 1 h at 0 °C. To the above
mixture was then added methyl iodide (Mel) (6.48 g, 45.6 mmol, 3.04 equiv) dropwise at 0 °C. The
resulting mixture was then stirred overnight at room temperature. The reaction was then quenched
by the addition of HCI (IN) (40mL) at 0 °C. The resulting mixture was extracted with ethyl acetate
(EtOAc) (3 x 40 mL). The combined organic layers were washed with water (2 x 20 mL), dried over
anhydrous Na>SQ.. After filtration, the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography, eluting with petroleum ether / ethyl acetate
(PE/EtOAc) (1:1) to afford methyl 3-chloro-1-methyl-1H-pyrrole-2-carboxylate (1.7 g, 71 % yield).
LCMS (ESI, m/z) = 173.85 [M +1]+.

{8560} Step 2: Into a 40 mL vial was added methyl 3-chloro-1-methyl-1H-pyrrole-2-carboxylate
(750 mg, 4.32 mmol, 1.00 equiv) and methanol (MeOH) (4.0 mL, 99 mmol, 23 equiv) at room
temperature. To the above mixture was added NaOH (330 mg, 8.25 mmol, 1.91 equiv) in HO (4.0
mL, 222 mmol, 51.4 equiv) at room temperature. The resulting mixture was stirred for an additional
2 h at 50 °C. The mixture was then acidified to pH 6 with HCI (3 M). The resulting mixture was
extracted with ethyl acetate (EtOAc) (3 x 30 mL). The combined organic layers were washed with
water (2 x 10 mL), dried over anhydrous Na,SO.. After filtration, the filtrate was concentrated under
reduced pressure to afford 3-chloro-1-methylpyrrole-2-carboxylic acid (580 mg, 80% vield). LCMS
(ESI, m/z) = 160.00 [M +1]+.

{08561} Step 3: Into a 40 mL vial was added 3-chloro-1-methylpyrrole-2-carboxylic acid (2.20 g,
13.8 mmol, 1.00 equiv), N, N-dimethylformamide (DMF) (20 mL), 1-
[Bis(dimethylamino)methylene]-1H-1,2.3-triazolo[4,5-b]pyridinium 3- oxid hexafluorophosphate
(15.7 g, 41.4 mmol, 3.00 equiv), diisopropylethylamine (DIEA) (5.42 g, 41.9 mmol, 3.04 equiv) and
NH4CI (2.97 g, 55.6 mmol, 4.03 equiv) at room temperature. The resulting mixture was stirred for 3
h at 80 °C. The reaction was then quenched with water at room temperature and the aqueous layer

was extracted with ethyl acetate (EtOAc) (3 x 30 mL). The combined organic layers were washed
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with brine (3 x 30 mL) then concentrated under reduced pressure. The resulting residue was purified
by C18 reverse phase flash chromatography (acetonitrile (MeCN) in water, 20% to 50% gradient in
10 min; detector, UV 254 nm) to afford 3-chloro-1-methylpyrrole-2-carboxamide (1.47 g, 60%
yield). LCMS (ESI, m/z) = 159.05 [M +1]+.

{6562] Step 4: Into a 40 mL vial was added 3-chloro-1-methylpyrrole-2-carboxamide (1.40 g, 8.83
mmol, 1.00 equiv), dichloroethane (DCE) (20 mL) and methyl N-
(tricthylammoniumsulfonyl)carbamate (Burgess reagent) (6.29 g, 26.4 mmol, 2.99 equiv) at room
temperature. The resulting mixture was stirred for 2 h at 50 °C. The reaction was then quenched with
water at room temperature and extracted with dichloromethane (DCM) (3 x 20 mL). The combined
organic layers were washed with water (3 x 20 mL), dried over anhydrous Na>SO.. After filtration,
the filtrate was concentrated under reduced pressure and the residue purified by silica gel column
chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (70:30) to afford 3-chloro-
1-methylpyrrole-2-carbonitrile (940 mg, 68% yield). 'H NMR (400 MHz, DMSO-d6) § 7.24 (d, J =
2.8 Hz, 1H), 6.34 (d, /J=2.8 Hz, 1H), 3.74 (s, 3H).

{0563} Step 5: A mixture of 3-chloro-1-methylpyrrole-2-carbonitrile (100 mg, 0.71 mmol, 1.00
equiv) and thiosemicarbazide (200 mg, 2.19 mmol, 3.09 equiv) in trifluoroacetic acid (TFA) (5.00
mL, 67.3 mmol, 94.6 equiv) was stirred for 16 h at 80 °C. The resulting mixture was concentrated
under reduced pressure and the residue was purified by C18 reverse phase flash chromatography
(acetonitrile (MeCN) in water, 30% to 40% gradient in 10 min; detector, UV 254 nm) to afford 5-(3-
chloro-1-methylpyrrol-2-y1)-1,3,4-thiadiazol-2-amine (45 mg, 26% yield). LCMS (ESI, m/z) =
215.00 [M +1]+.

{8564} Step 6: Into a solution of 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 1, Part A, Step 4) (770 mg, 3.09 mmol, 1.00 equiv) in acetonitrile (MeCN) (20 mL) was
added chloro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TCFH) (960 mg, 3.42
mmol, 1.11 equiv), N-methylimidazole (NMI) (900 mg, 11.0 mmol, 3.54 equiv) and 5-(3-chloro-1-
methylpyrrol-2-yl)-1,3,4-thiadiazol-2-amine (616 mg, 2.87 mmol, 0.93 equiv) at room temperature.
The resulting mixture was stirred for 1 h at room temperature. The precipitated solids were collected
by filtration and washed with acetonitrile (3 x 10 mL) to afford 4-bromo-N-|5-(3-chloro-1-
methylpyrrol-2-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-6-oxopyran-2-carboxamide (also referred to
herein as 4-bromo-N-(5-(3-chloro-1-methyl-1H-pyrrol-2-y1)-1,3,4-thiadiazol-2-yl)-3-methoxy-2-
ox0-2H-pyran-6-carboxamide) (910 mg, 65 % yield). 'H NMR (400 MHz, DMSO-d6) § 13.67 (s,
1H), 7.66 (s, 1H), 7.18 (d,J= 2.8 Hz, 1H), 6.34 (d, /= 2.8 Hz, 1H), 4.00 (s, 3H), 3.95 (s, 3H).
{0565} Step 7: N-(5-(3-Chloro-1-methyl-1H-pyrrol-2-y1)-1,3 4-thiadiazol-2-y1)-4-(isopropylamino)-
3-methoxy-2-0x0-2H-pyran-6-carboxamide (Compound 131) was prepared according to Example
1, Part C, Step 2 using 4-bromo-N-|5-(3-chloro-1-methylpyrrol-2-yl)-1,3,4-thiadiazol-2-y1]-5-
methoxy-6-oxopyran-2-carboxamide as the “halo-pyrone reagent” and propan-2-amine as the

“amine reagent”. LCMS (ES, m/z) = 424.05 [M+1]+. "H NMR (400 MHz, DMS0-d6) 5 7.30 (s,
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1H), 7.13 (d, J = 2.8 Hz, 1H), 6.70 (d, J = 8.8 Hz, 1H). 6.31 (d, /= 2.8 Hz, 1H), 3.94 (s, 3H), 3.91-
3.84 (m, 1H), 3.68 (s, 3H). 1.23 (d, J = 5.6 Hz, 6H).

Example 11: N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-4-(((15,2R)-2-
hydroxycyclobutyl)amino)-3-methoxy-2-ox0-2H-pyran-6-carboxamide (Compound 53*) and N-
(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-4-(((1R,2.5)-2-
hydroxycyclobutyl)amino)-3-methoxy-2-oxo0-2H-pyran-6-carboxamide (Compound 54*)

\
cis N |
Hsz \
Cl
HO chiral sep
RuphosPd-G 5, Ruphos
Cs,CO3, DMF 82
S$1
\ \
N N
>—ng \
© Cl
= +
O
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Compound 53* Compound 54
N-(5-(3-chloro-1-methyl-1H-pyrrol-2- N-(5-(3-chloro-1-methyl-1H-pyrrol- 2 yI -
‘? 3(4 thiadiazol-2- yIy pé 2y % ,3,4-thiadiazol-2-yl}-4-( 1/&
hydroxycyclobutyl)ammo) 3- methoxy 2-oxo-  hydroxycyclobutyl)amino)- —methoxy 2-

H-pyran-6-carboxamide 0X0-2H-pyran-6-carboxamide

{85606} Racemic N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-4-(((1,2-cis)-2-
hydroxycyclobutyl)amino)-3-methoxy-2-ox0-2H-pyran-6-carboxamide prepared according to
Example 1, Part C, Step 2 using 4-bromo-N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-
thiadiazol-2-yl)-3-methoxy-2-ox0-2H-pyran-6-carboxamide (product of Example 10, Step 6) as
the “halo-pyrone reagent” and (1,2-cis)-2-aminocyclobutan-1-ol as the “amine reagent”.
Separation of constituent enantiomers of racemic N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3.4
thiadiazol-2-y1)-4-(((1,2-cis)-2-hydroxycyclobutyl)amino)-3-methoxy-2-oxo0-2 H-pyran-6-
carboxamide by Prep-Chiral-HPLC (condition: Column: CHIRAL ART Cellulose-SC, 2*25 c¢m, 5
um; Mobile Phase A: Hexanes (0.1% trifluoroacetic acid (TFA)), Mobile Phase B: methanol:
dichloromethane (MeOH/DCM) =1: 1; Flow rate: 20 mL/min; Gradient: 50% B to 50% B in 21.5
min; Wave Length: 220/254 nm; RT1(min): 10.66; RT2(min): 13.55; Sample Solvent: MeOH:
DCM=1: 1) provided two enantiomers with arbitrarily assigned stereochemistry: N-(5-(3-chloro-1-
methyl-1H-pyrrol-2-y1)-1,3,4-thiadiazol-2-y1)-4-(((15,2R)-2-hydroxycyclobutyl)amino)-3-methoxy-
2-0x0-2H-pyran-6-carboxamide (Compound 53%), first eluting peak, LCMS (ES, m/z) =452.0
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[M+1]+, 'HNMR (400 MHz, DMSO-d¢) 7.23 - 7.14 (m, 2H), 6.59 (br, 1H), 6.34 (d, J=2.8 Hz,
1H), 5.50-5.43(d, J=5.6 Hz, 1H), 442 - 434 (t,J= 3.6 Hz, 1H), 4.21-4.11 (d, 1H), 3.95 (s, 3H),
3.75 (s, 3H), 2.21 -2.06 (m, 2H), 2.01-1.91 (m, 1H), 1.89-1.88 (m, 1H).; and N-(5-(3-chloro-1-
methyl-1H-pyrrol-2-y1)-1,3,4-thiadiazol-2-y1)-4-(((1R,25)-2-hydroxycyclobutyl)amino)-3-methoxy-
2-0x0-2H-pyran-6-carboxamide (Compound 54%), second cluting peak, LCMS (ES, m/z) =452.0
[M+1]+, '"HNMR (400 MHz, DMSO-ds) 7.23 - 7.14 (m, 2H), 6.59 (br, 1H), 6.34 (d, J=2.8 Hz,
1H), 5.50-5.43(d, J=5.6 Hz, 1H), 442 - 434 (t,J= 3.6 Hz, 1H), 4.21-4.11 (d, 1H), 3.95 (s, 3H),
3.75 (s, 3H), 2.21 - 2.06 (m, 2H), 2.01-1.91 (m, 1H), 1.89-1.88 (m, 1H).

Example 12: 4-(((/R,25)-2-cyanocyclopentyl)amino)-3-methoxy-/N-(5-(5-methyl- 1 H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 73*) and 4-(((1S,2R)-2-
cyanocyclopentyl)amino)-3-methoxy-N-(5-(5-methyl- 7/ H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-
0x0-2H-pyran-6-carboxamide (Compound 74*)
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Compound 73* Compound 74*
4-((1R,2S)-2-cyanocyclopentyl)amino)-3- 4-(((1S,2R)-2-cyanocyclopentyl)amino)-
methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)- 3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-

1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6- yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-
carboxamide 6-carboxamide

{8567} Racemic 4-(((1,2-cis)-2-cyanocyclopentyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-
y1)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide was prepared according to Example 1,
Part C, Step 2 using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-
ox0-2H-pyran-6-carboxamide (product of Step 4 of Example 6) as “halo-pyrone reagent” and
(1,2-cis)-2-aminocyclopentane-1-carbonitrile 2,2, 2-trifluoroacetate as the “amine reagent”.
Separation of constituent enantiomers of racemic 4-(((1,2-cis)-2-cyanocyclopentyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-y1)-2-oxo0-2 H-pyran-6-carboxamide by
Prep-Chiral-HPLC (Column: CHIRALPAK ID, 2*25 cm, 5 um; Mobile Phase A: Hexanes (0.1%
trifluoroacetic acid (TFA)), Mobile Phase B: methanol (MeOH): dichloromethane (DCM) =1: 1;
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Flow rate: 20 mL/min; Gradient: 90% B to 90% B in 17 min; Wave Length: 220/254 nm; RT1(min):
6.85; RT2(min): 10.82; Sample Solvent: MeOH: DCM=1: 1) provided two enantiomers with
arbitrarily assigned stereochemistry: 4-((({ &, 25)-2-cyanocyclopentyl)amino)-3-methoxy-N-(5-(5-
methyl-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 73%),
first eluting peak, LCMS (ES, m/z) = 442.1 [M+1]+, 'HNMR(400 MHz, DMSO-d6) § 13.35 (s, 1H),
7.79 (s, 1H), 7.45 (s, 1H), 7.19 (d, J = 8.8 Hz, 1H), 6.45 (s, 1H), 4.43-4.38 (m, 1H), 3.72 (s, 3H),
3.46-3.40 (m, 1H), 2.68 (s, 3H), 2.14 - 2.03 (m, 2H), 2.02 — 1.91 (m, 2H), 1.62 - 1.46 (m, 1H), 1.61 -
1.47 (m, 1H); and 4-(((15,2R)-2-cyanocyclopentyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-
y1)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 74%), second eluting peak,
LCMS (ES, m/z) = 442.10 [M+1]+, '"H NMR (400 MHz, DMSO-ds) & 13.35 (s, 1H), 7.79 (s, 1H),
7.45 (s, 1H), 7.19 (d, J= 8.8 Hz, 1H), 6.45 (s, 1H), 4.43-4.38 (m, 1H), 3.72 (s, 3H), 3.46-3.40 (m,
1H), 2.68 (s, 3H), 2.14 - 2.03 (m, 2H), 2.02 - 1.91 (m, 2H), 1.62 - 1.46 (m, 1H), 1.61 - 1.47 (m, 1H).

Example 13: 3-methoxy-4-((2-methoxyethyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-o0x0-2H-pyran-6-carboxamide (Compound 75)

H,N
0] @)
{ R
0] o 0 ) o0\ / N"< \

N-N / / hOSTNTY
oM N HN N=
/ H s f\|l\ Ruphos G3, Ruphos,

[ N= Cs,CO3,DMF o Compound 75
/

3-methoxy-4-((2-
methoxyethyl)amino)-N-(5-
(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-oxo0-
2H-pyran-6-carboxamide

{8568] 3-Methoxy-4-((2-methoxyethyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-
yl)-2-0x0-2H-pyran-6-carboxamide (Compound 75) was prepared according to Example 1, Part C,
Step 2 using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (product of Step 4 of Example 6) as “halo-pyrone reagent” and 2-
methoxyethan-1-amine as the “amine reagent”. LCMS (ES, m/z) = 407.05 [M +1]+. '"H NMR (400
MHz, DMSO-ds) 6 13.31 (s, 1H), 7.78 (d, J= 1.6 Hz, 1H), 7.39 (s, 1H), 7.06 (br, 1H), 6.44 (d, J =
1.6 Hz, 1H), 3.69 (s, 3H), 3.52-3.48 (m, 4H), 3.29 (s, 3H), 2.51 (s, 3H).

Example 14: 3-methoxy-4-(((18,2R)-2-(methoxymethyl)cyclopentyl)amino)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 79*) and 3-
methoxy-4-(((R,2S)-2-(methoxymethyl)cyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 80%)
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3-methoxy-4-(((1R,2S)-2-
(methoxymethyl)cyclopentyl)amino)
-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-oxo-2H-
pyran-6-carboxamide

3-methoxy-4-(((1S,2R)-2-
(methoxymethyl)cyclopentyl)amino)-
N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide

{8569} Racemic 3-methoxy-4-(((1,2-cis)-2-(methoxymethyl)cyclopentyl)amino)-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-2-0x0-2H-pyran-6-carboxamide was prepared according to
Example 1, Part C, Step 2 using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (product of Step 4 of Example 6) as “halo-
pyrone reagent” and cis-2-(methoxymethyl)cyclopentanamine as the “amine reagent”. Separation
of constituent enantiomers of racemic 3-methoxy-4-(((1,2-cis)-2-
(methoxymethyl)cyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide by Prep-Chiral-HPLC (conditions: CHIRAL ART Amylose-SA, 2*25 cm,
5 um; Mobile Phase A: Hexanes (0.1% trifluoroacetic acid (TFA)), Mobile Phase B: ethanol (EtOH):
dichloromethane (DCM) =1: 1; Flow rate: 20 mL/min; Gradient: 50% B to 50% B in 9.5 min;
RT1(min): 7.14; RT2(min): 8.71; Sample Solvent: ethanol/dichloromethane (EtOH: DCM) = 1:1)
provided two enantiomers with arbitrarily assigned stereochemistry: 3-methoxy-4-(((15,2R)-2-
(methoxymethyl)cyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound 79%), first eluting peak, LCMS (ES, m/z) =461.10 [M+1]+,
"HNMR (400 MHz, DMSO-ds) 6 7.78 (d, J= 1.6 Hz, 1H), 7.41 (s, 1H), 6.73 (d, J = 8.4 Hz, 1H),
6.43 (d,J=1.6 Hz, 1H), 4.22 —4.12 (m, 1H), 3.71 (s, 3H), 3.31 (s, 2H), 3.18 (s, 3H), 2.68 (s, 3H),
2.39-228 (m, 1H), 2.07 - 1.99 (m, 1H), 1.83 — 1.62 (m, 2H), 1.58 — 1.44 (m, 2H); and 3-methoxy-
4-((({ R, 25)-2-(methoxymethyl)cyclopentyl)amino)-N-(5-(5-methyl-/ H-pyrazol-1-yl1)-1,3 .4
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (Compound 80*), second eluting peak, LCMS
(ES, m/z) = 461.10 [M+1]+, 'H NMR (400 MHz, DMSO-ds) 5 7.78 (d, J= 1.6 Hz, 1H), 7.41 (s, 1H),
6.73 (d,J=84Hz, 1H), 6.43 (d,J=1.6 Hz, 1H), 4.22 — 4.12 (m, 1H), 3.71 (s, 3H), 3.31 (s, 2H),
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3.18 (s, 3H), 2.68 (s, 3H), 2.39 — 2.28 (m, 1H), 2.07 — 1.99 (m, 1H), 1.83 — 1.62 (m, 2H), 1.58 — 1.44
(m, 2H).

Example 15: (R)-4-((2-methoxy-1-phenylethyl)amino)-3-(2-methoxyethoxy)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 200)
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Compound 200

T
carboxamide

{8570} Step 1: To a stirred solution of methyl 4-bromo-5-hydroxy-6-oxopyran-2-carboxylate
(product of Example 1, Part A, Step 2) (5.0 g, 20 mmol, 1.0 equiv) and 2-methoxyethanol (2.0 g,
26 mmol, 1.3 equiv) in tetrahydrofuran (THF) was added triphenyl phosphine (PPhs) (8.0 g, 30
mmol, 1.5 equiv) in portions at room temperature. The resulting mixture was stirred for 10 min at
0 °C. To this was then added di-tert-butyl azodicarboxylate (DBAD) (7.0 g, 30 mmol, 1.5 equiv)
dropwise at room temperature. The resulting mixture was stirred overnight at room temperature. The
mixture was then diluted with ethyl acetate (EtOAc) (600 mL), washed with water (3 x 200 mL), and
dried over anhydrous Na,SO.. After filtration, the filtrate was concentrated under reduced pressure
and the residue was purified by silica gel column chromatography, eluted with petroleum ether /

cthyl acetate (PE/EtOAc) (1:3), to afford methyl 4-bromo-5-(2-methoxyethoxy)-6-oxopyran-2-
carboxylate (3.7 g, 60% yield). LCMS (ESI, m/z) =307,309 [M+1]+.
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{1571} Step 2: A solution of methyl 4-bromo-5-(2-methoxyethoxy)-6-oxopyran-2-carboxylate (1700
mg, 5.54 mmol, 1.00 equiv) in HCI (6M) (30 mL) was stirred for 3 h at 80 °C. The resulting mixture
was then concentrated under reduced pressure and diluted with ethyl acetate (EtOAc) (200 mL),
washed with brine (3 x 10 mL), and dried over anhydrous Na>SQ4. After filtration, the filtrate was
concentrated under reduced pressure to provide 4-bromo-5-(2-methoxyethoxy)-6-oxopyran-2-
carboxylic acid which was used directly in the next step without further purification. LCMS (ESI,
m/z) =293.0 [M+1]+.

{8572} Step 3: To a stirred solution of 4-bromo-5-(2-methoxyethoxy)-6-oxopyran-2-carboxylic acid
(1200 mg, 4.09 mmol, 1.00 equiv) and 5-(5-methylpyrazol-1-yl)-1,3.4-thiadiazol-2-amine (also
referred to as 5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-amine) (product of Example 1, Part
B, Step 4) (820 mg, 4.52 mmol, 1.11 equiv) in N,N-dimethylformamide (DMF) (21 mL) was added
hydroxybenzotriazole (HOBT) (1110 mg, 8.22 mmol, 2.01 equiv) and 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI) (2355 mg, 12.3 mmol, 3.00 equiv) at room temperature.
The resulting mixture was stirred for 1 h at room temperature before being diluted with water (40
mL). The precipitated solids were collected by filtration to afford 4-bromo-3-(2-methoxyethoxy)-/N-
(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2 H-pyran-6-carboxamide (also referred
to herein as 4-bromo-5-(2-methoxyethoxy)-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-
oxopyran-2-carboxamide) (1.3 g, 70% yield). LCMS (ESI, m/z) = 458.05 [M+1]+.

{1573} Step 4: (R)-4-((2-Methoxy-1-phenylethyl)amino)-3-(2-methoxyethoxy)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 200) was prepared
according to Example 1, Part C, Step 2 using 4-bromo-3-(2-methoxyethoxy)-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide as “halo-pyrone reagent” and
(R)-2-methoxy-1-phenylethan-1-amine as the “amine reagent”. LCMS (ESI, m/z) = 527.20 [M+1]+.
"HNMR (400 MHz, DMSO-d6) § 13.38 (br, 1H), 7.74 (s, 1H), 7.44-7.40 (m, 4H), 7.31-7.27 (m,
1H), 7.15 (s, 1H), 6.82-6.76 (m, 1H), 6.40 (s, 1H), 5.15-5.06 (m, 1H), 4.14-4.02 (m, 2H), 3.70-3.59
(m, 4H), 3.34-3.24(s, 6H), 2.65 (s, 3H).

Example 16: (R)-N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-4-((2-methoxy-
1-phenylethyl)amino)-3-(2-methoxyethoxy)-2-o0xo0-2H-pyran-6-carboxamide (Compound 201)
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{8574} (R)-N-(5-(3-Chloro-1-methyl-1H-pyrrol-2-y1)-1,3,4-thiadiazol-2-y1)-4-((2-methoxy-1-
phenylethyl)amino)-3-(2-methoxyethoxy)-2-0x0-2 H-pyran-6-carboxamide (Compound 201) was
prepared according to Example 15 steps 3-4 using 5-(3-chloro-1-methyl-1H-pyrrol-2-y1)-1,3,4-
thiadiazol-2-amine in place of 5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-amine and 4-bromo-
5-(2-methoxyethoxy)-6-oxopyran-2-carboxylic acid (product of Example 15, Step 2) to provide 4-
bromo-N-(5-(3-chloro- 1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-y1)-3-(2-methoxyethoxy)-2-0x0-
2H-pyran-6-carboxamide as the “halo-pyrone reagent”, followed by coupling with (£)-2-methoxy-
1-phenylethan-1-amine as the “amine reagent”. LCMS (ESI, m/z) = 560.20 [M+1]+. '"H NMR (300
MHz, DMSO-d6) 6 13.33 (br, 1H), 7.48-7.30 (m, 5H), 7.31-7.14 (m, 2H), 6.82-6.76 (m, 1H), 6.32
(d,J=2.8Hz, 1H), 5.15-5.06 (m, 1H), 4.16-4.03 (m, 2H), 3.94 (s, 3H), 3.70-3.58 (m, 4H), 3.33 (s,
6H).

Example 17: (5)-3-methoxy-4-(3-(methoxymethyl)pyrrolidin-1-yl)-N-(5-(5-methyl-1H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 87)

ZT

Brettphos, Brettphos Pd
G3, KoCO3, DMF 1000C

Compound 87

(S)-3-methoxy-4-(3-
(methoxymethyl)pyrrolidin-1-yl)- N-
(5-(5-methyl-1 H-pyrazol-1-y1)-1,3,4-
thiadiazol-2-yl)-2-ox0-2 H-pyran-6-

carboxamide
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{08575} Into a mixture of 4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1.3.4-thiadiazol-2-y1]-6-
oxopyran-2-carboxamide (product of Example 1, Part C, Step 1; “halo-pyrone reagent”) (50 mg,
0.12 mmol, 1.0 equiv) and (3.5)-3-(methoxymethyl)pyrrolidine (27 mg, 0.24 mmol, 2.00 equiv)
(“amine reagent”) in N, N-dimethylformamide (DMF) (0.5 mL) was added 2-
(dicyclohexylphosphino)3,6-dimethoxy-2',4",6'-triisopropyl-1,1'-biphenyl (BrettPhos) (26 mg, 0.048
mmol, 0.40 equiv), [(2-di-tert-butylphosphino-3,6-dimethoxy-2',4",6'-triisopropyl- 1, 1'-biphenyl)-2-
(2'-amino-1,1'-biphenyl)|palladium(Il) methanesulfonate (BrettPhos Pd G3) (21 mg, 0.024 mmol,
0.20 equiv) and K>CO; (50 mg, 0.36 mmol, 3.0 equiv). The resulting mixture was stirred for 1 h at
100 °C under N> (nitrogen gas). The mixture was then purified by C18 reverse phase flash
chromatography (acetonitrile (MeCN) in water (0.1% trifluoroacetic acid (TFA)), 10% to 50%
gradient in 10 min; detector, UV 254 nm) to afford ($)-3-methoxy-4-(3-(methoxymethyl)pyrrolidin-
1-yD)-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide
(Compound 87) (20 mg, 38% yield). LCMS (ESI, m/z) = 447.1 [M+1]+ 'H NMR (400 MHz,
DMSO0-d6) & 7.61 (s, 1H), 6.92 (s, 1H), 6.30 (s, 1H), 3.79 — 3.64 (m, 2H), 3.61 (s, 4H), 3.42 - 3.38
(m, 3H), 3.38-3.35(m, 1H), 3.29 (s, 3H), 2.60 (s, 3H), 2.02-1.98 (m, 1H), 1.68-1.66 (m, 1H).

Example 18: (R)-N-(5-(3-chlorothiophen-2-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((1-
methoxypropan-2-yl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 94)

e v,
uphos, Cs ,
DMF 23

Compound 94

(R)-N-(5-(3-chlorothiophen-2-yl)-
1,3,4-thiadiazol-2-y1)-3-methoxy-4-
((1-methoxy propan-2-yl)amino)-2-

ox 0-2 H-pyran-6-carboxamide

{8576} (R)-N-(5-(3-Chlorothiophen-2-y1)-1,3 4-thiadiazol-2-y1)-3-methoxy-4-((1-methoxypropan-2-
yl)amino)-2-ox0-2H-pyran-6-carboxamide (Compound 94) was prepared according to Example 1,
Part C, Step 2 using 4-bromo-N-(5-(3-chlorothiophen-2-yl)-1,3.4-thiadiazol-2-yl)-3-methoxy-2-
oxo0-2H-pyran-6-carboxamide (product of Example 5, Step 2) as “halo-pyrone reagent” and (R)-
1-methoxypropan-2-amine as the “amine reagent”. LCMS (ESI, m/z) = 457.00 [M+1]+. '"H NMR
(400 MHz, DMSO-d6) 6 7.68 (d, /=52 Hz, 1H), 7.16 (d, /= 5.2 Hz, 1H), 7.06 (s, 1H), 6.38-6.36
(m, 1H), 3.91-3.85 (m, 1H), 3.65(s, 3H), 3.41-3.38 (m, 2H), 3.29(s, 3H), 3.29 (s, 3H), 1.18 (d, J =
6.4 Hz, 1H, 3H).
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Example 19: ($)-3-methoxy-4-((3-(methoxymethyl)tetrahydrofuran-3-yl)amino)-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 100*) and
(R)-3-methoxy-4-((3-(methoxymethyl)tetrahydrofuran-3-yl)amino)-/N-(5-(5-methyl-1 H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 101%)
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(S)-3-methoxy-4-((3- (R)-3-methoxy-4-((3-
(methoxymethyl)tetrahydrofuran-3- (methoxXImethgll)tetrahy rofuran-3-
yl1)am|no)_-N-_(5-(5-meth I-1H—gx/razol—1—gl)— lYamino)-/ :1(5_( -methyl-1H-pyrazol-1-
,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6- yh)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-

carboxamide 6-carboxamide
{8577} Racemic 3-methoxy-4-((3-(methoxymethyl)tetrahydrofuran-3-yl)amino)-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide was prepared according to
Example 1, Part C, Step 2 using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl1)-1,3,4-
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (product of Step 4 of Example 6) as “halo-
pyrone reagent” and 3-(methoxymethyl)tetrahydrofuran-3-amine as the “amine reagent”.
Separation of constituent enantiomers of racemic 3-methoxy-4-((3-(methoxymethyl)tetrahydrofuran-
3-yDamino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide
by Prep-Chiral-HPLC ( Chiral ART Cellulose-SA, 2*25 cm, 5 pm; Mobile Phase A: Hexanes (0.1%
trifluoroacetic acid (TFA)), Mobile Phase B: ethanol (EtOH): dichloromethane (DCM) =1: 1; Flow
rate: 20 mL/min; Gradient: 50% B to 50% B in 9.5 min; Wave Length: 220/254 nm; RT1(min): 7.15;
RT2(min): 9.27; Sample Solvent: methanol (MeOH): DCM=1: 1) provided two enantiomers with
arbitrarily assigned stereochemistry: (5)-3-methoxy-4-((3-(methoxymethyl)tetrahydrofuran-3-
yl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide
(Compound 100%), first eluting peak, LCMS (ESI, m/z) = 463.1 [M+1]+, IH NMR (400 MHz,
DMSO0-d6) 6 7.79 (s, 1H), 7.21 (s, 1H), 6.63 (s, 1H), 6.45 (s, 1H), 3.99-3.78 (m, 4H), 3.72 (s, 3H),
3.61(d,J=9.6 Hz, 1H), 3.53 (d,J=9.6 Hz, 1H), 3.33 (s, 3H), 2.68 (s, 3H), 2.22-2.18 (m, 2H); and
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(R)-3-methoxy-4-((3-(methoxymethyDtetrahydrofuran-3-yl)amino)-N-(5-(5-methyl-1 H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (Compound 101%*), second eluting peak,
LCMS (ESI, m/z) = 463.1 [M+1]+, "H NMR (400 MHz, DMS0-d6) 5 7.79 (s, 1H), 7.21 (s, 1H),
6.63 (s, 1H), 6.45 (s, 1H), 3.99-3.78 (m, 4H), 3.72 (s, 3H), 3.61 (d,J=9.6 Hz, 1H),3.53 (d,J=9.6
Hz, 1H), 3.33 (s, 3H), 2.68 (s, 3H), 2.22-2.18 (m, 2H).

Example 20: 3-methoxy-4-(((cis)-3-methoxycyclopentyl)amino)-/NV-(5-(5-methyl-1H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 108, rac-108), 3-methoxy-
4-(((trans)-3-methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-
2-ox0-2H-pyran-6-carboxamide (Compound 109, rac-109), 3-methoxy-4-(((15,3R)-3-
methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (Compound 108a*) and 3-methoxy-4-(((1R,35)-3-
methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (Compound 108b*) and 3-methoxy-4-(((15,3:5)-3-
methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (Compound 109a*) and 3-methoxy-4-(((1R,3R)-3-
methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (Compound 109b*)
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Compound 109b*

3-methoxy-4-(((1 R,3R)-3-
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thiadiazol-2-y 2)—2—oxo—2 -pyran-6- 1-y1)-1,3,4-thiadiazol-2-yl)-
carboxamide 2-0x0-2 H-pyran-6-
carboxamide

{8578} 3-Methoxy-4-((3-methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide was prepared according to Example 1, Part C,
Step 2 using 3-methoxycyclopentan-1-amine hydrochloride as the “amine reagent” and 4-bromo-5-
methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (product of
Example 1, Part C, Step 1) as the “halo-pyrone reagent”. Separation of diasterecoisomers using
Prep-HPLC ( XBridge Prep Phenyl OBD Column, 19*150 mm, Sum; Mobile Phase A: Water (10
mmol/L NH4HCO?3), Mobile Phase B: acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 15%
B to 20% B in 8 min, 20% B; Wave Length: 254 nm) provided two diasterecomeric sets of
enantiomers with arbitrarily assigned stereochemistry: 3-methoxy-4-(((15,3R)-3-
methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide (Compound 108a*) and 3-methoxy-4-(((1R,3.5)-3-
methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide (Compound 108b*) isolated as a racemic mixture, LCMS (ESI, m/z) =447.15
[M+1]+, "HNMR (400 MHz, DMSO0-d6) § 7.66 (d, J= 1.6 Hz, 1H), 7.11 (s, 1H), 6.70 (d, J= 8.0
Hz, 1H), 6.35(d, /= 1.6 Hz, 1H), 4.15-4.10 (m, 1H), 3.91-3.87 (m, 1H), 3.65 (s, 3H), 3.21 (s, 3H),
2.62 (s, 3H), 2.12 - 1.90 (m, 3H), 1.83-1.78 (m, 1H), 1.71 — 1.50 (m, 2H); and 3-methoxy-4-
(((15.38)-3-methoxycyclopentyl)amino)-N-(5-(5-methyl- 1 H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-
oxo0-2H-pyran-6-carboxamide (Compound 109a*) and 3-methoxy-4-(((1R2,3R)-3-
methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide (Compound 109b*) isolated as a racemic mixture, LCMS (ESI, m/z) = 447.20
[M+1]+, 'HNMR (400 MHz, DMSO-d6) & 7.68 (d, J= 1.6 Hz, 1H), 7.15 (s, 1H), 6.52 (br, 1H), 6.36
(d,J=1.6 Hz, 1H), 4.09-4.04 (m, 1H), 3.86-3.82 (m, 1H), 3.66 (s, 3H), 3.22 (s, 3H), 2.63 (s, 3H),
2.22-2.15 (m, 1H), 1.97-1.91 (m, 1H), 1.85 — 1.64 (m, 4H).

Example 21: 4-((3-hydroxybicyclo[1.1.1]pentan-1-yl)amino)-3-methoxy-/N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 126) and 3-
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methoxy-4-((3-methoxybicyclo[1.1.1]pentan-1-yl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-o0x0-2H-pyran-6-carboxamide (Compound 126-OMe)

N~ ~=
NN N>ij HN ] ‘)L_i*—N>:J
/ﬂ\s>__‘N/' i \xiﬁ*\o/ 0P \ N > N

~

N
H

>
RuphosGIj,,ngphos, -5

Cs,CO3,DM
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Compound 126-OMe

3-methoxy-4-((3-
methoxybicyclo[1.1.1]penta
n-1-ylamino)-N-(5-(5-
methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide

-N
e
0 N S N
(@] \ H

e

BBrs, DCM
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OH

Compound 126
{8579} Step 1: 5-methoxy-4-({3-methoxybicyclo[1.1.1]pentan- -yl }amino)-N-[5-(5-methylpyrazol-
1-y1)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (Compound 126-OMe) was prepared
according to Example 1, Part C, Step 2 using 4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-
1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (product of Example 1, Part C, Step 1) as the
“halo-pyrone reagent "and 3-methoxybicyclo[1.1.1]pentan-1-amine as the “amine reagent”.
LCMS (ESI, m/z) = 445.1 [M+1]+. '"H NMR (400 MHz, DMSO-d6) § 7.67 (d, J = 1.8 Hz, 1H), 7.21
(s, 1H), 6.36 (s, 1H), 3.64 (d, J =2.4 Hz, 3H), 3.24 (d, ] =2.3 Hz, 3H), 2.60 (s, 3H), 2.24 (d,] =2.3
Hz, 6H).
{85808} Step 2: Into a solution of 5-methoxy-4-({3-methoxybicyclo[1.1.1]pentan-1-yl}amino)-N-|5-
(5-methylpyrazol-1-y1)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (Compound 126-OMe)
(80 mg, 0.180 mmol, 1.00 equiv) in dichloromethane (DCM) (3 mL) was added a solution of BBr3
(0.80 mL, 0.80 mmol, 4.44 equiv) in DCM (1 M) at 0 °C. The resulting mixture was stirred for 30
min at 0 °C. The reaction was quenched with methanol (MeOH) at 0 °C and then directly purified by
C18 reverse phase flash chromatography (acetonitrile (MeCN) in water, 10% to 50% gradient in 10
min; detector, UV 254 nm) to afford 4-({3-hydroxybicyclo[1.1.1]pentan-1-yl}amino)-5-methoxy-N-
[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl|-6-oxopyran-2-carboxamide (Compound 126) (12
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mg, 15% vield). LCMS (ESL, m/z) = 431.10 [M+1]+. "H NMR (400 MHz, DMSO0-d6) 5 13.50 (s,
1H), 7.79 (d, J = 1.6 Hz, 1H), 7.68 (s, 1H), 7.24 (s, 1H). 6.45 (d, J= 1.6 Hz, 1H), 6.38 (s, 1H), 3.69
(s, 3H), 2.68 (s, 3H), 2.21 (s, 6H).

Example 22: N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-4-((2-
hydroxyethyl)amino)-3-methoxy-2-ox0-2H-pyran-6-carboxamide (Compound 129) and N-(5-(3-
chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-methoxyethyl)amino)-2-
0x0-2H-pyran-6-carboxamide (Compound 129-OMe)

NN \ |
N’N\ >j )l\ >_$\J
>—N S
N)LS NZ NS cl
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RuphosG, Ruphos,
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Compound 129-OMe

N—(5-§3-ch|oro-1-meth yI-1H-
pyrrol-2-y1)-1,3,4-thiadiazol-
2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo-
2H-pyran-6-carboxamide

\
\ N |
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Cl
Compound 129
TMSCI,Nal ACN N-(5-(3-chloro-1-methyl-1H-
HN pyrrol-2-y)-1,3,4-thiadiazol-2-
82 \\\ gl -4-((2-hydroxyethyl)amino)-

-methoxy-2-o0x0-2H-pyran-6-
carboxamide

{0581} Step 1: N-[5-(3-chloro-1-methylpyrrol-2-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-4-[ (2-
methoxyethyl)amino]-6-oxopyran-2-carboxamide (Compound 129-OMe) was prepared according
to Example 10, Step 7 using 4-bromo-N-(5-(3-chloro-1-methyl-1H-pyrrol-2-y1)-1,3,4-thiadiazol-2-
yl)-3-methoxy-2-oxo0-2H-pyran-6-carboxamide (product of Example 10, Step 6) as the “halo-
pyrone reagent “and 2-methoxyethan-1-amine as the “amine reagent”. LCMS (ESI, m/z) = 440.0
[M+1]+. "H NMR (400 MHz, DMS0-d6) & 13.36 (s, 1H), 7.32 (s, 1H), 7.13 (d, J = 3.0 Hz, 1H), 7.01
(s, 1H), 6.31 (d, J =2.9 Hz, 1H), 3.94 (s, 3H), 3.68 (s, 3H), 3.48 (s, 2H), 2.48 (s, 1H).

{0582} Step 2: Into a solution of N-|5-(3-chloro-1-methylpyrrol-2-yl)-1.3.4-thiadiazol-2-y1]-5-
methoxy-4-[(2-methoxyethyl)amino]-6-oxopyran-2-carboxamide (Compound 129-OMe) (180 mg,
0.41 mmol, 1.00 equiv) in acetonitrile (MeCN) (3 mL) were added Nal (307 mg, 2.04 mmol, 5.00
equiv) and trimethylsilyl chloride (TMSCI) (222 mg, 2.04 mmol, 5.00 equiv) at room temperature.

The resulting mixture was stirred overnight at 80 °C then purified directly by C18 reverse phase
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flash chromatography (acetonitrile (MeCN) in water, 10% to 50% gradient in 10 min; detector, UV
254 nm) to afford a crude product (40 mg) which was further purified by Prep-HPLC (YMC-Actus
Triart C18 ExRS, 30*150 mm, Sum; mobile phase, water (10 mmol/L NH,HCO;) and MeCN (15%
MeCN up to 25% in 10 min); Detector, UV254nm) to afford N-(5-(3-chloro-1-methyl-1H-pyrrol-2-
yl)-1,3,4-thiadiazol-2-yl)-4-((2-hydroxyethyl)amino)-3-methoxy-2-oxo-2H-pyran-6-carboxamide
(Compound 129) (4.3 mg, 2.5% yield). LCMS (ESI, m/z) = 426.00 [M+1]+. '"H NMR (400 MHz,
DMSO0-d6) & 7.26 (s, 1H), 7.09 (d, J=2.8 Hz, 1H), 6.89 (s, IH), 6.28 (d,J=2.8 Hz, 1H), 4.87 (t,.J
=5.6 Hz, 1H), 3.92 (s, 3H), 3.68 (s, 3H), 3.56-3.49 (m, 2H), 3.38-3.35 (m, 2H).

Example 23: 4-((2-hydroxyethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 130)

0
N-N
o NN Oy O R
X
A N TBSO" N2 0 N N=
~
o Pd(tBusP),, tBusP.HBF 4 Cs,CO4,dioxane HN
Br S1 \L
OTBS
o0 o Q  N-N
I N /S»\N N Compound 130
HCldioxane o~y H N=
] h droxxethy amlno)—
S2 HN met ﬁ
meth I1H—pyrazo 1-
yll))21 4t£1ll_?dla20| %—
yl)-2-oxo0-2H-pyran-6-
OH carboxamide

{65831 Step 1: To a stirred mixture of 4-bromo-5-methoxy-N-|5-(5-methylpyrazol-1-yl)-1,3.4
thiadiazol-2-yl]-6-oxopyran-2-carboxamide (product of Example 1, Part C, Step 1; “halo-pyrone
reagent”) (200 mg, 0.485 mmol, 1.00 equiv) and (2-aminoethoxy)(tert-butyl)dimethylsilane
(“amine reagent”) (851 mg, 4.85 mmol, 10.0 equiv) in dioxane (5 mL) was added bis(tri-rert-
butylphosphine)palladium(0) (Pd(t-BusP).) (37 mg, 0.073 mmol, 0.15 equiv), tri-rert-
butylphosphonium tetrafluoroborate (t-BusP-HBF.) (21 mg, 0.073 mmol, 0.15 equiv) and cesium
carbonate (316 mg, 0.97 mmol, 2.0 equiv) at room temperature. The resulting mixture was stirred for
4 h at 120 °C under N (nitrogen gas). The mixture was then poured into water and extracted with
ethyl acetate (EtOAc) (3 x 10 mL). The combined organic layers were washed with water and brine
(3 x 10mL), and dried over anhydrous Na,SOs. After filtration, the filtrate was concentrated under
reduced pressure and the residue was purified by C18 reverse phase flash chromatography
(acetonitrile (MeCN) in water (10mmol/L NH:HCO3), 10% to 50% gradient in 10 min; detector, UV
254 nm) to afford 4-({2-[(tert-butyldimethylsilyl)oxy]ethyl }amino)-5-methoxy-N-[5-(5-
methylpyrazol-1-yl)-1,3.4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (48 mg, 19% yield). LCMS
(ESI, m/z) = 507.2 [M+1]+. TBS = tertbutyldimethylsilyl.
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{8584} Step 2: A solution of 4-({2-[(tert-butyldimethylsilyl)oxy]ethyl }amino)-5-methoxy-N-[5-(5-
methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (30 mg, 0.059 mmol, 1.00
equiv) in HCI (4 M in 1,4-dioxane) (1.5 mL) was stirred for 1 h at room temperature. The mixture
was then concentrated under reduced pressure and purified by Prep-HPLC (conditions
(SHIMADZU: Column, XBridge Shield RP18 OBD Column, 30*150 mm, Sum; mobile phase,
Water (10 mmol/L NH:HCQOs) and acetonitrile (MeCN) (8% MeCN up to 20% in 10 min); Detector,
UV 254nm) to afford 4-((2-hydroxyethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 130) (9.3 mg, 40% yield).
LCMS (ESI, m/z) =393.0 [M+1]+. '"H NMR (400 MHz, DMSO-d6)  7.70 (d, J = 1.6 Hz, 1H), 7.22
(s, 1H), 6.85 (t,J= 6.4 Hz, 1H), 6.38 (d, /= 1.6 Hz, 1H), 4.88 (t, J=5.6 Hz, 1H), 3.68 (s, 3H), 3.56-
3.53 (m, 2H), 3.37-3.34 (m, 2H), 2.64 (s, 3H).

Example 24: N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-
(((1LR,2S5)-2-methoxycyclobutyl)amino)-2-ox0-2H-pyran-6-carboxamide (Compound 132*) and
N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-(((1.5,2R)-2-
methoxycyclobutyl)amin0)-2-0x0-2H—pyran-6-carb0xamide (Compound 133%)

5 O HzN/< )p Hel
o
I OH N/< )17 H Nﬂ
N X
O Ruphos Pd 33, Ruphos,

TCFH,NMI,MeCN C52CO3
1
S$1
\
\ N |
|
)\S \
c Chiral-HPLC
S3

Compound 132* Compound 133*

& -chloro-1-methyl-1H- N-(5-(3-chloro-1-methyl-1H-
yrroI y)-1,3,4-thiadiazol-2- pyrrol-2-yl)-1,3,4-thiadiazol-2-
yh-3- methoxy 4- (ﬁ(1R 283 -2- y1)-3-methoxy-4-(((1S,2R)-2-
methoxycyclobutyl)amino)-2- methoxycyclobutyl)amino)-2-
0X0-2H-pyran-6-carboxamide oxo-2H-pyran-6-carboxamide

{3585] Step 1: Into a solution of 4-i0do-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 6, Step 3) (150 mg, 0.51 mmol, 1.00 equiv) in acetonitrile (MeCN) (2 mL) was added
chloro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TCFH) (200 mg, 0.713 mmol,
1.41 equiv) and N-methylimidazole (NMI) (166 mg, 2.02 mmol, 3.99 equiv) at room temperature.
To the mixture was added 5-(3-chloro-1-methylpyrrol-2-y1)-1,3,4-thiadiazol-2-amine (product of
Example 10, step 5) (109 mg, 0.51 mmol, 1 equiv) and the resulting mixture was stirred for 0.5 h at

room temperature then concentrated under reduced pressure. The resulting residue was purified by
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C18 reverse phase flash chromatography (eluted with acetonitrile/water (5:1)) to afford N-[5-(3-
chloro-1-methylpyrrol-2-y1)-1,3,4-thiadiazol-2-y1|-4-iodo-5-methoxy-6-oxopyran-2-carboxamide
(120 mg, 47% yield).

{05861 Step 2: Racemic N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1,3.4-thiadiazol-2-yl)-3-methoxy-
4-(((1,2-cis)-2-methoxycyclobutyl)amino)-2-oxo-2 H-pyran-6-carboxamide was prepared and its
constituent enantiomers separated according to Example 14 using N-[5-(3-chloro-1-methylpyrrol-2-
yl)-1,3,4-thiadiazol-2-yl]-4-iodo-5-methoxy-6-oxopyran-2-carboxamide as the “halo-pyrone
reagent” and rac-(1,2-cis)-2-methoxycyclobutan-1-amine hydrochloride as the “amine reagent” to
provide two enantiomers with arbitrarily assigned stereochemistry: N-(5-(3-chloro-1-methyl-1H-
pyrrol-2-yl)- 1,3 4-thiadiazol-2-yl)-3-methoxy-4-(((1R,25)-2-methoxycyclobutyl)amino)-2-oxo-2H-
pyran-6-carboxamide (Compound 132*), first eluting peak, LCMS (ESL, m/z) = 466.05 [M+1]+, 'H
NMR (400 MHz, DMSO-d6) & 7.20 (s, 1H), 7.12 (d, /=2.8 Hz, 1H), 6.58 (br, 1H), 6.31 (d,/=2.8
Hz, 1H), 4.41-4.35 (m, 1H), 4.10-4.06 (m, 1H), 3.93 (s, 3H), 3.72 (s, 3H), 3.22 (s, 3H), 2.19-1.97
(m, 4H); and N-(5-(3-chloro-1-methyl-1H-pyrrol-2-yl)-1.3.4-thiadiazol-2-yl)-3-methoxy-4-
(((1S,2R)-2-methoxycyclobutyl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 133*), second
eluting peak, LCMS (ESL, m/z) = 466.05 [M+1]+, 'H NMR (400 MHz, DMSO-d6) & 7.20 (s, 1H),
7.12 (d,J=2.8 Hz, 1H), 6.58 (br, 1H), 6.31 (d, J= 2.8 Hz, 1H), 4.41-4.35 (m, 1H), 4.10-4.06 (m,
1H), 3.93 (s, 3H), 3.72 (s, 3H), 3.22 (s, 3H), 2.19 - 1.97 (m, 4H).

Example 25: N-(5-(5-chloro-4-fluoro-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-5-methoxy-4-(2-
methoxyethylamino)-6-ox0-6 H-pyran-2-carboxamide (Compound 134)
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Compound 134

RuPhos Pd G3,
RuPhos 1 N-(5-(5-chloro-4-fluoro-
K,COs, DMF 1H-pyrazol-1-y)-1,3,4-
thiadiazol-2-yl)-5-
Sé methoxy-4-(2-

methoxyethylamino)-6-
0Xx 0-6H-pyran-2-
carboxamide

{8587} Step 1: To a stirred solution of 5-bromo-1,3.4-thiadiazol-2-amine (13.8 g, 76.6 mmol, 1.00
equiv) and 4-fluoro-1H-pyrazole (7.96 g, 92.5 mmol, 1.21 equiv) in dioxane (80 mL) was added
diisopropylethylamine (DIEA) (29.8 g, 231 mmol, 3.01 equiv) at room temperature. The resulting
mixture was stirred overnight at 80 °C. The mixture was then diluted with water and extracted with
ethyl acetate (EtOAc) (3 x 1 L). The combined organic layers were washed with water (3 x 100 mL),
and dried over anhydrous Na;SQ,. After filtration, the filtrate was concentrated under reduced
pressure. The residue was diluted in EtOAc (50 mL) and the precipitated solids were collected by
filtration and washed with EtOAc (3 x 10 mL) to provide 5-(4-fluoropyrazol-1-yl)-1,3,4-thiadiazol-
2-amine (5.0 g, 35% yield). LCMS (ESI, m/z) = 186 [M+1]+.

{8588} Step 2: To a stirred solution of 5-(4-fluoropyrazol-1-yl)-1,3,4-thiadiazol-2-amine (5.0 g, 27
mmol, 1.0 equiv) and 2,5-hexanedione (4.62 g, 40.5 mmol, 1.50 equiv) in toluene (20 mL) was
added tosic acid (TsOH) (0.93 g, 5.40 mmol, 0.20 equiv) at room temperature. The resulting mixture
was stirred for 1 h at 100 °C then concentrated under reduced pressure. The residue was then
purified by silica gel column chromatography, eluted with petroleum ether / ethyl acetate
(PE/EtOAc) (7:1), to afford 2-(2,5-dimethylpyrrol-1-yl)-5-(4-fluoropyrazol-1-yl)-1,3,4-thiadiazole
(3.0 g, 42% yield). LCMS (ESL, m/z): 264 [M+1]+.

{85891 Step 3: To a stirred solution of 2-(2,5-dimethylpyrrol-1-yl)-5-(4-fluoropyrazol-1-y1)-1,3,4-
thiadiazole (1.0 g, 3.8 mmol, 1.0 equiv) in tetrahydrofuran (THF) (5 mL) was added lithium
diisopropyl amide (LDA) (3.80 mL, 3.80 mmol, 1.00 equiv) at -78 °C under N: (nitrogen gas). After
30 min, into the above mixture was added hexachloroethane (900 mg, 3.80 mmol, 1.00 equiv) in
THF (2 ml) at -78 °C under N-. The resulting mixture was stirred for 2 h at -78 °C under N». The
mixture was then quenched with sat. NH4Cl and extracted with ethyl acetate (EtOAc) (3 x 100 mL).
The combined organic layers were washed with water (3 x 10 mL), and dried over anhydrous
Na>SO.. After filtration, the filtrate was concentrated under reduced pressure and the residue was
purified by C18 reverse phase flash chromatography (acetonitrile (MeCN) in water (0.1%
trifluoroacetic acid (TFA)), 10% to 50% gradient in 10 min; detector, UV 254 nm) to provide 2-(5-
chloro-4-fluoropyrazol-1-yl)-5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazole (600 mg, 53% yield).
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LCMS (ESI, m/z) =298 [M+1]+.

j15901 Step 4: To a stirred solution of 2-(5-chloro-4-fluoropyrazol-1-yl)-5-(2,5-dimethylpyrrol-1-
yl)-1,3,4-thiadiazole (200 mg, 0.672 mmol, 1.00 equiv) in HO/THF (2:1, 3 mL) was added
trifluoroacetic acid (TFA) (2 mL) dropwise at room temperature. The resulting mixture was stirred
for 2 h at 50 °C then concentrated under vacuum. The resulting residue was purified by C18 reverse
phase flash chromatography (acetonitrile (MeCN) in water, 0% to 100% gradient in 10 min; detector,
UV 254 nm) to provide 5-(5-chloro-4-fluoropyrazol-1-yl)-1,3,4-thiadiazol-2-amine (70 mg, 47%
yield). LCMS (ESI, m/z) = 220 [M+1]+. '"H NMR (400 MHz, DMSO-ds) & 8.16 (d, J= 4.3 Hz, 1H),
7.55 (s, 2H).

{3591} Step 5: To a stirred solution of 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product
of Example 1, Part A, Step 4) (113 mg, 0.45 mmol, 1.00 equiv) and 5-(5-chloro-4-fluoro-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-amine (100 mg, 0.45 mmol, 1.00 equiv) in N,N-dimethylformamide
(DMF) (10 mL) was added 1-((dimethylamino)(dimethyliminio)methyl)-1H-[1,2,3]triazolo[4,5-
b]pyridine 3-oxide hexafluorophosphate(V) (HATU) (258 mg, 0.68 mmol, 1.50 equiv) and
diisopropylethylamine (DIEA) (176 mg, 1.36 mmol, 3.00 equiv) at O °C under N> (nitrogen gas). The
resulting mixture was stirred at room temperature for 16 h under N>. The mixture was then diluted
with water and extracted with ethyl acetate (EtOAc) (3 x 50 mL), and the combined organic layers
were dried over anhydrous Na,SQ.. After filtration, the filtrate was concentrated under reduced
pressure and the resulting residue was purified by silica gel column chromatography, eluted with
methanol/dichloromethane (MeOH/DCM) (1:4), to afford 4-bromo-N-(5-(5-chloro-4-fluoro-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-3-methoxy-2-ox0-2H-pyran-6-carboxamide (80 mg, 29% yield).
LCMS (ESI, m/z) =450.1 [M+1]+.

8592} Step 6: N-(5-(5-Chloro-4-fluoro-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-y1)-5-methoxy-4-(2-
methoxyethylamino)-6-oxo-6H-pyran-2-carboxamide (Compound 134) was prepared according to
Example 1, Part C, Step 2 using 4-bromo-N-(5-(5-chloro-4-fluoro-1H-pyrazol-1-yl)-1,3.4-
thiadiazol-2-yl)-3-methoxy-2-ox0-2H-pyran-6-carboxamide as the “halo-pyrone reagent” and 2-
methoxyethan-1-amine as the “amine reagent”. LCMS (ESI, m/z) = 445.0 [M+1]+. '"H NMR (400
MHz, CDs;0D) 6 7.97 (d, J= 4.4 Hz, 1H), 7.42 (s, 1H), 3.83 (s, 3H), 3.58 (s, 3H), 3.39 (s, 4H).

Example 26: N-(5-(2-chlorothiophen-3-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo0-2H-pyran-6-carboxamide (Compound 135)
S

Cl Cl cl H N)]\N/NHZ
0 CDI, THF, rt o Burgess reagent,DCE 2 H
2 2 _ /7S
G =l thenNHy/MeOH — S2 N=—"-+LK _ TFA,80 °C
s1 2 s3
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—0

HN\\\ N-(5-(2-chlorothiophen-3-yl)-1,3,4-thiadiazol-2-yl)-3-
o Mmethoxy-4-((2-methoxyethyl)amino)-2-oxo-2H-pyran-6-
\ carboxamide

{3593} Step 1: To a stirred solution of 2-chlorothiophene-3-carboxylic acid (1.0 g, 6.15 mmol, 1.0
equiv) in tetrahydrofuran (THF) (10 mL) was added carbonyldiimidazole (CDI) (1.50 g, 9.22 mmol,
1.5 equiv) in portions at room temperature. The resulting mixture was stirred for 1 h at room
temperature. To the above mixture was added an ammonia in methanol solution (7N NH:/MeOH)
(10 mL) dropwise over 1 h at room temperature. The resulting mixture was stirred for an additional
30 min at room temperature then concentrated under reduced pressure. The residue was then purified
by C18 reverse phase flash chromatography (acetonitrile (MeCN) in water (0.1% trifluoroacetic acid
(TFA)), 10% to 50% gradient in 10 min) to provide 2-chlorothiophene-3-carboxamide (770 mg, 77%
yield). LCMS (ESI, m/z) = 162 [M+1]".

{0594} Step 2: To a stirred solution of 2-chlorothiophene-3-carboxamide (350 mg, 2.17 mmol, 1.00
equiv) in dichloroethane (DCE) (5 mL) was added methyl N-(tricthylammoniumsulfonyl)carbamate
(Burgess reagent) (1.50 g, 6.50 mmol, 3.00 equiv) at room temperature. The resulting mixture was
stirred for 1 h at 60 °C then concentrated under reduced pressure. The resulting residue was then
purified by C18 reverse phase flash chromatography (MeCN in water (0.1% trifluoroacetic acid
(TFA)), 10% to 50% gradient in 10 min) to provide 2-chlorothiophene-3-carbonitrile (200 mg, 64%
yield). LCMS (ESI, m/z) = 144 [M+1]+.

{3595} Step 3: To a stirred solution of 2-chlorothiophene-3-carbonitrile (1.20 g, 8.36 mmol, 1.00
equiv) in trifluoroacetic acid (TFA) (10 mL) was added thiosemicarbazide (1.14 g, 12.5 mmol, 1.50
equiv) at room temperature. The resulting mixture was stirred for 1 h at 80 °C then concentrated
under reduced pressure. The residue was then purified by C18 reverse phase flash chromatography
(MeCN in water, 30% to 40% gradient in 10 min) to provide 5-(2-chlorothiophen-3-yl)-1,3.4-
thiadiazol-2-amine (800 mg, 44% yield). LCMS (ESI, m/z) = 218 [M+1]+.

{0596} Step 4: To a stirred solution of 5-(2-chlorothiophen-3-yl)-1,3,4-thiadiazol-2-amine (100 mg,
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0.46 mmol, 1.0 equiv) in acetonitrile (3 mL) was added chloro-N,N,N' N'-tetramethylformamidinium
hexafluorophosphate (TCFH) (385 mg, 1.37 mmol, 2.99 equiv), N-methylimidazole (NMI) (376 mg,
4.58 mmol, 9.97 equiv) and 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 1, Part A, Step 4) (137 mg, 0.55 mmol, 1.20 equiv) at room temperature. The resulting
mixture was stirred for 1 h at room temperature. The resulting solids were collected by filtration and
washed with acetonitrile (5 x 4 mL). The collected solids were then purified by C18 reverse phase
flash chromatography (MeCN in water, 10% to 50% gradient in 10 min) to provide 4-bromo-N-|5-
(2-chlorothiophen-3-yl)-1,3.4-thiadiazol-2-yl1]-5-methoxy-6-oxopyran-2-carboxamide (70 mg, 34%
yield). LCMS (ESI, m/z) = 448 [M+1]+.

{35971 Step 5: To a stirred solution of 4-bromo-N-[5-(2-chlorothiophen-3-y1)-1,3,4-thiadiazol-2-y1]-
5-methoxy-6-oxopyran-2-carboxamide (“halo-pyrone reagent™) (160 mg, 0.357 mmol, 1.00 equiv)
and 2-methoxyethan-1-amine (“amine reagent”) (32 mg, 0.43 mmol, 1.19 equiv) in N,N-
dimethylformamide (DMF) (4 mL) was added CF:COONa (160 mg, 1.18 mmol, 3.30 equiv), 2-
dicyclohexylphosphino-2',6'-diisopropoxybiphenyl (RuPhos) (63 mg, 0.14 mmol, 0.38 equiv), 1,8
diazabicyclo[5.4.0Jundec-7-ene (DBU) (160 mg, 1.05 mmol, 2.95 equiv) and (2-
dicyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-1,1'-biphenyl) [palladium(IT)
methanesulfonate (RuPhos Palladacycle Gen3) (63 mg, 0.075 mmol, 0.21 equiv) at room
temperature. The resulting mixture was stirred for 1 h at 100 °C under N, (nitrogen gas). The
resulting solids were filtered and washed with acetonitrile (MeCN) (10 x 3 mL). The filtrate was
then concentrated under reduced pressure and the resulting residue was purified by C18 reverse
phase flash chromatography (MeCN in water, 10% to 50% gradient in 10 min) to afford a crude
product which was further purified by Prep-HPLC (Column: XBridge Prep OBD C18 Column,
30*¥150 mm, Sum; Mobile Phase A: water (10 mmol/L NHsHCOs), Mobile Phase B: acetonitrile
(MeCN); Flow rate: 60 mL/min; Gradient: 20% B to 28% B in 8 min, 28% B; Wave Length: 220
nm; RT1(min): 6.58) to afford N-(5-(2-chlorothiophen-3-yl)-1,3.4-thiadiazol-2-y1)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 135) (4.4 mg, 2.8% yield).
LCMS (ESI, m/z) = 442.95 [M+1]+.'"HNMR (400 MHz, DMSO-ds) § 7.68 - 7.56 (m, 2H), 7.21 (s,
1H), 3.66 (s, 3H), 3.49 - 3.40 (m, 4H), 3.28 (s, 3H).

Example 27: N-(5-(2-cyano-4-methylthiophen-3-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-0x0-2H-pyran-6-carboxamide (Compound 137)

HO\
\ s

\>—Br N=N
)\ \>_Br )\ “ n-BuLi, I, THF
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H,N joxane = S3
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Compound 137

N-(5-(2-cyano-4-methylthiophen-3-yl)-
1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amlno) 2-0x0-2H-pyran-6-
carboxamide

{8598} Step 1: To a stirred solution of 5-bromo-1,3.4-thiadiazol-2-amine (10.0 g, 55.5 mmol, 1.00
equiv) and 2,5-hexanedione (8.93 g, 78.2 mmol, 1.41 equiv) in toluene (100 mL) was added tosic
acid (TsOH) (1.92 g, 11.15 mmol, 0.20 equiv) at room temperature. The resulting mixture was
stirred for 2 h at 120 °C. The resulting mixture was concentrated under reduced pressure and diluted
with water (300 mL). The mixture was extracted with ethyl acetate (EtOAc¢) (3 x 400 mL) and the
combined organic layers were washed with water (3 x 100 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, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (5:1), to
afford 2-bromo-5-(2,5-dimethylpyrrol-1-y1)-1,3,4-thiadiazole (6.0 g, 42% yield).

{0599} Step 2: To a stirred solution of 2-bromo-5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazole (1.00
g, 3.87 mmol, 1.00 equiv), 4-methylthiophen-3-ylboronic acid (0.83 g, 5.81 mmol, 1.50 equiv) in
dioxane (10 mL) was added [(2-Di-fert-butylphosphino-3.6-dimethoxy-2',4",6'-triisopropyl-1,1'-
biphenyl)-2-(2'-amino-1,1'-biphenyl) |palladium(IT) methanesulfonate (BrettPhos Pd G3) (1.40 g,
1.55 mmol, 0.40 equiv), K:COs (1.07 g, 7.75 mmol, 2.00 equiv) at room temperature. The resulting
mixture was stirred overnight at 80 °C under N; (nitrogen gas) then concentrated under vacuum. The
resulting residue was purified by C18 reverse phase flash chromatography (acetonitrile (MeCN):
H,0=1:1)) to provide 2-(2,5-dimethylpyrrol-1-yl)-5-(4-methylthiophen-3-y1)-1,3,4-thiadiazole (460
mg, 39% yield). LCMS (ESI, m/z) = 276.0 [M+1]+.

{0600} Step 3: To a stirred solution of 2-(2,5-dimethylpyrrol-1-yl)-5-(4-methylthiophen-3-y1)-1,3.4
thiadiazole (400mg, 1.45 mmol, 1.00 equiv) in tetrahydrofuran (THF) (60 mL) was added dropwise
a solution of n-butyllithium (nBuLi) (0.87 mL, 2.18 mmol, 1.50 equiv) in THF (2.5 M) at -78 °C
under N, (nitrogen gas). The reaction mixture was stirred at -78 °C for 1 h then a solution of I, (184

mg, 0.73 mmol, 0.50 equiv) in 2 mL THF was added dropwise and the mixture was stirred for
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another 1 h. The reaction was then quenched by the addition of sat. NH4Cl (aq.) (10 mL) at 0 °C and
extracted with ethyl acetate (EtOAc) (3 x 50 mL). The resulting mixture was concentrated under
vacuum and the residue was purified by C18 reverse phase flash chromatography (acetonitrile
(MeCN): H,0=9:1) to provide 2-(2,5-dimethylpyrrol-1-yl)-5-(2-iodo-4-methylthiophen-3-yl)-1,3 .4-
thiadiazole (160 mg, 25% yield). LCMS (ESI, m/z) = 402.0 [M+1]+.

{8601} Step 4: To a stirred solution of 2-(2,5-dimethylpyrrol-1-yl)-5-(2-iodo-4-methylthiophen-3-
yl)-1,3,4-thiadiazole (120 mg, 0.31 mmol, 1.00 equiv) in N N-dimethylacetamide (DMAC) (3 mL)
was added Zn(CN), (72 mg, 0.61 mmol, 2.00 equiv), XantPhos (266 mg, 0.46 mmol, 1.50 equiv),
PdCl; (82 mg, 0.46 mmol, 1.50 equiv) and diisopropylethylamine (DIEA) (79 mg, 0.61 mmol, 2.00
equiv) at room temperature. The resulting mixture was stirred overnight at 100 °C under N»
(nitrogen gas). The mixture was then diluted with water and extracted with ethyl acetate (EtOAc) (3
x 20 mL). The combined organic layers were concentrated under reduced pressure and the resulting
residue purified by silica gel column chromatography, eluted with ethyl acetate/petroleum ether
(EtOAC/PE) (3:1), to afford 3-[5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazol-2-y1]-4-
methylthiophene-2-carbonitrile (80 mg, 78% yield). LCMS (ESI, m/z) = 301.0 [M+1]+.

{0602} Step 5: To a stirred solution of 3-[5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazol-2-yl]-4-
methylthiophene-2-carbonitrile (50 mg, 0.17 mmol, 1.00 equiv) in H,O (0.7 mL) was added
trifluoroacetic acid (TFA) (0.7 mL). The resulting mixture was stirred overnight at room temperature
under air atmosphere. The mixture was then concentrated under reduced pressure to provide 3-(5-
amino-1,3,4-thiadiazol-2-yl)-4-methylthiophene-2-carbonitrile (50 mg, 95% yield). LCMS (ESI,
m/z) =223 [M+1]+.

{8603] Step 6: To a stirred solution of 3-(5-amino-1,3,4-thiadiazol-2-yl)-4-methylthiophene-2-
carbonitrile (35 mg, 0.16 mmol, 1.00 equiv), 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid
(product of Example 1, Part A, Step 4) (118 mg, 0.47 mmol, 3.00 equiv) in acetonitrile (MeCN) (1
mL) was added N-methylimidazole (NMI) (65 mg, 0.79 mmol, 5.00 equiv) and chloro-N,N,N' N'-
tetramethylformamidinium hexafluorophosphate (TCFH) (53 mg, 0.19 mmol, 1.20 equiv). The
resulting mixture was stirred overnight at room temperature under air atmosphere then concentrated
under reduced pressure. The residue was purified by C18 reverse phase flash chromatography
(MeCN: H,0=1:1) to provide 4-bromo-N-[5-(2-cyano-4-methylthiophen-3-yl)-1,3,4-thiadiazol-2-
yl]-5-methoxy-6-oxopyran-2-carboxamide (30 mg, 38% yield). LCMS (ESI, m/z) =453 [M+1]+.
{8604} Step 7: N-(5-(2-Cyano-4-methylthiophen-3-y1)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo0-2H-pyran-6-carboxamide (Compound 137) was prepared according to
Example 1, Part C, Step 2 using 4-bromo-N-[5-(2-cyano-4-methylthiophen-3-yl)-1,3.4-thiadiazol-
2-y1]-5-methoxy-6-oxopyran-2-carboxamide as the “halo-pyrone reagent” and 2-methoxyethan-1-
amine as the “amine reagent”. LCMS (ESI, m/z) = 448 [M+1]+; "H NMR (400 MHz, Methanol-d.)
87.65 (s, 1H), 7.37 (s, 1H), 3.79 (s, 3H), 3.62 - 3.58 (m, 4H), 3.41 (s, 3H), 2.47 (s, 3H).
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Example 28: N-[5-(4-cyanothiophen-3-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-4-[(2-
methoxyethyl)amino]-6-oxopyran-2-carboxamide (Compound 138)
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N-{5-(4-cyanothiophen-3-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-
(ID 4-(2-methoxyethyl)amino]-6-oxopyran-2-carboxamide

{8605] Step 1: To a stirred solution of 4-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene-3-
carbonitrile (210 mg, 0.89 mmol, 1.00 equiv) in dioxane (1.4 mL) and water (7 mL) was added 2-
bromo-5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazole (product of Example 27, Step 1) (272 mg,
1.05 mmol, 1.18 equiv), [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(Il) (Pd(dppf)Cl,)
(65 mg, 0.089 mmol, 0.10 equiv) and potassium carbonate (378 mg, 2.74 mmol, 3.06 equiv) at room
temperature. The resulting mixture was stirred for 3 h at 90 °C under nitrogen (N) then cooled to
room temperature and diluted with water (200 mL). The mixture was extracted with ethyl acetate
(EtOAc) (3 x 200 mL) and the combined organic layers were washed with water (100 mL), and dried
over anhydrous Na>SQ4. After filtration, the filtrate was concentrated under reduced pressure and the
residue was purified by silica gel column chromatography, eluted with petroleum ether / ethyl
acetate (PE/EtOAc) (5:1), to afford 4-[5-(2,5-dimethylpyrrol-1-y1)-1,3,4-thiadiazol-2-yl]|thiophene-
3-carbonitrile (128 mg, 38% yield). LCMS (ESI, m/z) = 287 [M+1]+.
{8606} Step 2: To a stirred solution of 4-[5-(2,5-dimethylpyrrol-1-yl1)-1,3 4-thiadiazol-2-
yl]thiophene-3-carbonitrile (120 mg, 0.419 mmol, 1.00 equiv) in dichloromethane (DCM) (0.24 mL)
was added water (0.24 mL) and trifluoroacetaldehyde (0.6 mL) at room temperature. The resulting

mixture was stirred for 3 h at 50 °C. The resulting solids were collected by filtration and washed
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with acetonitrile (MeCN) (0.5 mL) to provide 4-(5-amino-1,3,4-thiadiazol-2-yl)thiophene-3-
carbonitrile (32 mg, 36% yield). LCMS (ESI, m/z) =209 [M+1]+.

{06071 Step 3: To a solution of 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 1, Part A, Step 4) (137 mg, 0.550 mmol, 1.00 equiv) in acetonitrile (MeCN) (4.7 mL) was
added chloro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TCFH) (233 mg, 0.83
mmol, 1.51 equiv) and N-methylimidazole (NMI) (136 mg, 1.66 mmol, 3.01 equiv) at room
temperature. The resulting mixture was stirred for 30 min at room temperature. To the above mixture
was then added 4-(5-amino-1,3,4-thiadiazol-2-yl)thiophene-3-carbonitrile (103 mg, 0.495 mmol,
0.90 equiv) and the resulting mixture was stirred overnight at room temperature. The resulting solids
were collected by filtration and washed with MeCN (1 x 2 mL) to provide 4-bromo-N-[5-(4-
cyanothiophen-3-yl)- 1,3.4-thiadiazol-2-yl]-5-methoxy-6-oxopyran-2-carboxamide (63 mg, 25%
yield). LCMS (ESI, m/z) = 439 [M+1]+.

{8608] Step 4: N-|5-(4-Cyanothiophen-3-yl)-1,3 4-thiadiazol-2-yl]-5-methoxy-4-[ (2-
methoxyethyl)amino]-6-oxopyran-2-carboxamide (Compound 138) was prepared according to
Example 1, Part C, Step 2 using 4-bromo-N-[5-(4-cyanothiophen-3-yl)-1,3.4-thiadiazol-2-yl1]-5-
methoxy-6-oxopyran-2-carboxamide as the “halo-pyrone reagent” and 2-methoxyethan-1-amine as
the “amine reagent”. LCMS (ES, m/z) = 433.95 [M+1]+. '"HNMR (400 MHz, DMSO-d6) & 13.51
(br, 1H), 8.70 (s, 1H), 8.45 (s, 1H), 7.137 (s, 1H), 7.04 (s, 1H), 3.65 (s, 3H), 3.48-3.39 (m, 4H), 3.27
(s, 3H).

Example 29: N-(5-(4-chloroisothiazol-5-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-

methoxyethyl)amino)-2-oxo0-2H-pyran-6-carboxamide (Compound 139)
o]
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\
{08609} Step 1: To a stirred solution of 4-chloroisothiazole-5-carboxylic acid (600 mg, 3.67 mmol,
1.00 equiv) in POCI; (5 mL) was added thiosemicarbazide (540 mg, 5.926 mmol, 1.62 equiv) at
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room temperature. The resulting mixture was stirred for 5 h at room temperature then concentrated
under vacuum and diluted with ethyl acetate (EtOAc) (200 mL). The resulting solution was
neutralized to pH 8 with NaOH (aq, 1M) and extracted with ethyl acetate (EtOAc) (3 x 30 mL). The
combined organic layers were washed with water and brine (3 x 5 mL), and dried over anhydrous
Na>SO.. After filtration, the filtrate was concentrated under reduced pressure and the residue was
purified by silica gel column chromatography, eluted with petroleum ether/ethyl acetate (PE/EtOAc)
(5:1), to afford 5-(4-chloro-1,2-thiazol-5-y1)-1,3,4-thiadiazol-2-amine (200 mg, 25% yield). LCMS
(ESI, m/z) = 218.9 [M+1]+.

{8610} Step 2: To a stirred solution of 5-(4-chloro-1,2-thiazol-5-yl)-1,3.4-thiadiazol-2-amine (70
mg, 0.32 mmol, 1.0 equiv) and 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 1, Part A, Step 4) (160 mg, 0.64 mmol, 2.01 equiv) in acetonitrile (MeCN) (5 ml) was
added chloro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TCFH) (270 mg, 0.96
mmol, 3.01 equiv) and N-methylimidazole (NMI) (270 mg, 3.29 mmol, 10.3 equiv) at room
temperature. The resulting mixture was stirred for 3 h at room temperature. The resulting solids were
collected by filtration and washed with acetonitrile to provide 4-bromo-N-[5-(4-chloro-1,2-thiazol-5-
yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-6-oxopyran-2-carboxamide (100 mg, 69% yield). LCMS (ESI,
m/z) = 448 85 [M+1]+.

{08611} Step 3: N-(5-(4-chloroisothiazol-5-y1)-1,3,4-thiadiazol-2-y1)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 139) was prepared according to
Example 1, Part C, Step 2 using 4-bromo-N-[5-(4-chloro-1,2-thiazol-5-yl)-1,3,4-thiadiazol-2-yl1]-5-
methoxy-6-oxopyran-2-carboxamide as “halo-pyrone reagent” and 2-methoxyethan-1-amine as the
“amine reagent”. LCMS (ESI, m/z) = 444.00 [M+1]+.'"H NMR (400 MHz, DMSO-d6) & 8.65 (s,
1H), 7.10 (s, 1H), 3.65 (s, 3H), 3.52 - 3.40 (m, 4H), 3.29 (s, 3H).

Example 30: N-(5-(4-cyano-2-methylthiophen-3-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo0-2H-pyran-6-carboxamide (Compound 140)
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{8612} Step 1: To a stirred solution of 2-bromo-5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazole
(product of Example 27, Step 1) (2.50 g, 9.68 mmol, 1.00 equiv) and 2-methylthiophen-3-
ylboronic acid (1.66 g, 11.7 mmol, 1.21 equiv) in dioxane (18 mL) were added [1,1'-
bis(diphenylphosphino)ferrocene]dichloropalladium(Il) (Pd(dppf)Cl) (0.80 g, 1.09 mmol, 0.11
equiv), H,O (3 mL) and K,COs (2.70 g, 19.5 mmol, 2.02 equiv) dropwise room temperature under
nitrogen (N2). The resulting mixture was stirred for 4 h at 80 °C under N,. The mixture was then
diluted with water and extracted with ethyl acetate (EtOAc) (3 x 30 mL). The combined organic
layers were washed with water and brine (3 x 5 mL), and dried over anhydrous Na,SO.. After
filtration, the filtrate was concentrated under reduced pressure and the residue purified by silica gel
column chromatography, eluted with PE/EtOAc (5:1), to afford 2-(2,5-dimethylpyrrol-1-y1)-5-(2-
methylthiophen-3-y1)-1,3,4-thiadiazole (1.5 g, 56% yield). LCMS (ESI, m/z) = 276 [M+1]+.

{86131 Step 2: To a stirred solution of 2-(2,5-dimethylpyrrol-1-yl)-5-(2-methylthiophen-3-y1)-1,3.4
thiadiazole (1.50 g, 5.45 mmol, 1.00 equiv) in H>O (2 mL) and tetrahydrofuran (THF) (1 mL) was
added trifluoroacetic acid (TFA) (2 mL) dropwise at room temperature. The resulting mixture was
stirred for 5 h at 50 °C then concentrated under vacuum. The residue was then purified by C18
reverse phase flash chromatography (acetonitrile (MeCN) in water, 0% to 100% gradient in 10 min;
detector, UV 254 nm) to provide 5-(2-methylthiophen-3-yl)-1,3,4-thiadiazol-2-amine (600 mg, 56%
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yield). LCMS (ESI, m/z) = 198 [M+1]+.

{1614} Step 3: To a stirred solution of 5-(2-methylthiophen-3-yl)-1,3.4-thiadiazol-2-amine (500 mg,
2.54 mmol, 1.00 equiv) in trifluoroacetic acid (TFA) (20 mL) was added Br; (3.0 g, 19 mmol, 7.4
equiv) dropwise at room temperature. The resulting mixture was stirred overnight at 80 °C. The
mixture was then quenched with sat. NaHSOs and extracted with ethyl acetate (EtOAc) (3 x 30 mL).
The combined organic layers were washed with water and brine (3 x 5 mL), and dried over
anhydrous Na>SQ.. After filtration, the filtrate was concentrated under reduced pressure and the
residue was purified by silica gel column chromatography, eluted with petroleum ether/ethyl acetate
(PE/EtOAc) (5:1), to afford 5-(4,5-dibromo-2-methylthiophen-3-yl)-1,3,4-thiadiazol-2-amine (800
mg, 89% yield). LCMS (ESI, m/z) = 355 [M+1]+.

0615} Step 4: To a stirred solution of 5-(4,5-dibromo-2-methylthiophen-3-y1)-1,3,4-thiadiazol-2-
amine (700 mg, 1.97 mmol, 1.00 equiv) and 2,5-hexanedione (336 mg, 2.94 mmol, 1.49 equiv) in
toluene (5 mL) was added tosic acid (TsOH) (112 mg, 0.65 mmol, 0.33 equiv) at room temperature.
The resulting mixture was stirred overnight at 100 °C then concentrated under reduced pressure. The
residue was then purified by silica gel column chromatography, eluted with petroleum ether/ethyl
acetate (PE/EtOAc) (5:1), to afford 2-(4,5-dibromo-2-methylthiophen-3-y1)-5-(2,5-dimethylpyrrol-1-
y1)-1,3,4-thiadiazole (600 mg, 70% yield). LCMS (ESI, m/z) = 433 [M+1]+.

{8616} Step 5: To a stirred solution of 2-(4,5-dibromo-2-methylthiophen-3-yl1)-5-(2,5-
dimethylpyrrol-1-y1)-1,3,4-thiadiazole (600 mg, 1.38 mmol, 1.00 equiv) in acetic acid (AcOH) (5
mL) and H,O (5 mL) was added Zn (540 mg, 8.26 mmol, 5.96 equiv) at room temperature. The
resulting mixture was stirred for 3 h at room temperature. The mixture was then diluted with water
and extracted with ethyl acetate (EtOAc) (3 x 50 mL). The combined organic layers were washed
with water and brine (3 x 5 mL), and dried over anhydrous Na>SQ.. After filtration, the filtrate was
concentrated under reduced pressure and the residue was purified by silica gel column
chromatography, eluted with petroleum ether/ethyl acetate (PE/EtOAc) (5:1), to afford 2-(4-bromo-
2-methylthiophen-3-y1)-5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazole (440 mg, 90% yield). LCMS
(ESI, m/z) = 355 [M+1]+.

{06171 Step 6: To a stirred solution of 2-(4-bromo-2-methylthiophen-3-yl1)-5-(2,5-dimethylpyrrol-1-
yl)-1,3,4-thiadiazole (440 mg, 1.24 mmol, 1.00 equiv) in NMP (5 mL) was added CuCN (230 mg,
2.57 mmol, 2.07 equiv) at room temperature. The resulting mixture was stirred for 3 h at 150 °C.
The mixture was then extracted with EtOAc¢ (3 x 30 mL). The combined organic layers were washed
with water and brine (3 x 5 mL), and dried over anhydrous Na>SQ.. After filtration, the filtrate was
concentrated under reduced pressure and the resulting residue was purified by silica gel column
chromatography, eluted with petroleum ether/ethyl acetate (PE/EtOAc) (5:1), to afford 4-[5-(2,5-
dimethylpyrrol-1-y1)-1,3,4-thiadiazol-2-y1]|-5-methylthiophene-3-carbonitrile (300 mg, 80% yield).
LCMS (ESI, m/z) =301 [M+1]+.

{06181 Step 7: To a stirred solution of 4-[5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazol-2-yl]-5-
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methylthiophene-3-carbonitrile (300 mg, 0.99 mmol, 1.00 equiv) in H,O (2 mL) and tetrahydrofuran
(THF) (1 mL) was added trifluoroacetic acid (TFA) (2 mL) dropwise at room temperature. The
resulting mixture was stirred for 2 h at 50 °C then concentrated under vacuum. The resulting residue
was then purified by C18 reverse phase flash chromatography (acetonitrile (MeCN) in Water, 0% to
100% gradient in 10 min; detector, UV 254 nm) to provide 4-(5-amino-1,3,4-thiadiazol-2-y1)-5-
methylthiophene-3-carbonitrile (130 mg, 58% yield). LCMS (ESI, m/z) = 222 [M+1]+.

{8619} Step 8: To a stirred solution of 4-iodo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 6, Step 3) (192 mg, 0.649 mmol, 1.07 equiv) and 4-(5-amino-1,3,4-thiadiazol-2-yl)-5-
methylthiophene-3-carbonitrile (120 mg, 0.608 mmol, 1.00 equiv) in N,N-dimethylformamide
(DMF) (5 mL) was added hydroxybenzotriazole (HOBT) (102 mg, 0.755 mmol, 1.24 equiv) and 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDCI) (141 mg, 0.736 mmol, 1.21 equiv) at room
temperature. The resulting mixture was stirred for 3 h at 50 °C. The resulting solids were collected
by filtration and washed with DMF (3 x 1 mL) to provide N-[5-(4-cyano-2-methylthiophen-3-yl)-
1.3.4-thiadiazol-2-yl|-4-iodo-5-methoxy-6-oxopyran-2-carboxamide (200 mg, 69% yield). LCMS
(ESI, m/z) = 500 [M+1]+.

{8620} Step 9: N-(5-(4-Cyano-2-methylthiophen-3-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 140) was prepared according to
Example 1, Part C, Step 2 using 2-methoxyethan-1-amine as the “amine reagent” and N-[5-(4-
cyano-2-methylthiophen-3-y1)-1,3,4-thiadiazol-2-yl]-4-iodo-5-methoxy-6-oxopyran-2-carboxamide
as the “halo-pyrone reagent”. LCMS (ESI m/z) = 448.05 [M+1]+. '"H NMR (300 MHz, DMSO-d6)
8 8.52 (s, 1H), 7.20 (s, 1H), 6.91 (s, 1H), 3.66 (s, 3H), 3.52 — 3.42 (m, 4H), 3.29 (s, 3H), 2.63 (s,
3H).

Example 31: N-(5-(5-ethyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-0x0-2H-pyran-6-carboxamide (Compound 141)

I\ (A
74 N/( »\N§ —>I/\ 724 N/AS)\N‘ X TFA, THF, H,O HZN/QS)\N\ AN
. S ‘N—— n-BuLi, THF, -78°C \— N= 60°C N=
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o]
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0P \ HZN\\\
— o) _ 0]
0] N—N
TCFH,NMI,ACN 0N\ H N=/  Ruphos G3, Ruphos,
Cs,CO%, DMF
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{8621} Step 1: Into a solution of 2-(2,5-dimethylpyrrol-1-y1)-5-(pyrazol-1-yl)-1,3.4-thiadiazole
(product of Example 1, Part B, Step 2) (6.0 g, 24 mmol, 1.0 equiv) in tetrahydrofuran (THF) (150
mL) was added n-butyl lithium (n-BuLi) (12 mL, 30 mmol, 1.2 equiv) in hexanes (2.5 M) dropwise
over 15 min at -78 °C under N» (nitrogen gas). The resulting mixture was stirred for an additional 1.5
h at -78 °C. To the mixture was then added ethyl iodide (4500 mg, 28.85 mmol, 1.18 equiv)
dropwise at -78 °C under N». The resulting mixture was stirred for a further 1.5 h at room
temperature. The reaction was then quenched with sat. NH4Cl (aq.) at 0 °C. The aqueous layer was
extracted with ethyl acetate (EtOAc) (3 x 300 mL). The combined organic layers were concentrated
under reduced pressure and the residue was purified by silica gel column chromatography, eluted
with petroleum ether / ethyl acetate (PE/EtOAc) (9:1), to afford 2-(2,5-dimethylpyrrol-1-y1)-5-(5-
ethylpyrazol-1-yl)-1,3.4-thiadiazole (5100 mg, 72% vield). LCMS (ESI, m/z) =274.0 [M+1]+.
{0622} Step 2: Into a solution of 2-(2,5-dimethylpyrrol-1-y1)-5-(5-ethylpyrazol-1-y1)-1,3,4
thiadiazole (5000 mg, 19.28 mmol, 1.00 equiv) in THF (10 mL) were added H,O (20 mL) and
trifluoroacetic acid (TFA) (20 mL) at room temperature. The resulting mixture was stirred for 4 h at
60 °C then concentrated under reduced pressure. The residue was purified by C18 reverse phase
flash chromatography (acetonitrile (MeCN) in Water, 10% to 50% gradient in 15 min detector, UV
254 nm) to afford 5-(5-ethylpyrazol-1-yl)-1,3,4-thiadiazol-2-amine (3000 mg, 82% yield). LCMS
(ESI, m/z) = 196.0 [M+1]+.

{8623} Step 3: Into a solution of 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 1, Part A, Step 4) (200 mg, 0.80 mmol, 1.00 equiv) in acetonitrile (MeCN) (5 mL) was
added chloro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TCFH) (270 mg, 0.96
mmol, 1.20 equiv), N-methylimidazole (NMI) (132 mg, 1.61 mmol, 2.00 equiv) and 5-(5-
ethylpyrazol-1-yl)-1,3,4-thiadiazol-2-amine (157 mg, 0.80 mmol, 1.0 equiv) at room temperature.
The resulting mixture was stirred overnight at room temperature. The resulting solids were collected
by filtration and washed with acetonitrile. The solids were then purified by trituration with
acetonitrile and water (15 mL) to provide 4-bromo-N-[5-(5-cthylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-
5-methoxy-6-oxopyran-2-carboxamide (150 mg, 39% vyield). LCMS (ESI, m/z) = 4259 [M+1]+.
{8624} Step 4: N-(5-(5-Ethyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-

methoxyethyl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 141) was prepared according to
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Example 1, Part C, Step 2 using 2-methoxyethan-1-amine as the “amine reagent” and 4-bromo-/NV-
[5-(5-ethylpyrazol-1-yl)-1,3.4-thiadiazol-2-yl]-5-methoxy-6-oxopyran-2-carboxamide as the “halo-
pyrone reagent”. LCMS (ESI, m/z) = 421.10 [M+1]+. IH NMR (400 MHz, DMSO0-d6) & 7.70 (d, J
=1.6 Hz, 1H), 7.22 (s, 1H), 6.38 (d, /= 1.6 Hz, 1H), 3.64 (s, 3H), 3.50-3.41 (m, 4H), 3.26 (s, 3H),
3.05(q,J=72Hz 2H), 1.23 (t,J=7.2 Hz, 3H).

Example 32: (R)-N-(5-(5-(hydroxymethyl)-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-
((l-methoxypropan-Z-yl)amin0)-2-ox0-2H-pyran-6-carb0xamide (Compound 142)

O
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pyran-6-carboxamide
{8625} Step 1: Into a solution of 2-(2,5-dimethylpyrrol-1-y1)-5-(pyrazol-1-yl)-1,3.4-thiadiazole
(product of Example 1, Part B, Step 2) (5.0 g, 20 mmol, 1.0 equiv) in tetrahydrofuran (THF) (100
mL) was added n-butyl lithium (#-BuLi) (8.97 mL, 22.4 mmol, 1.10 equiv) dropwise over 5 min at -
78 °C. The resulting mixture was stirred for 1 h at -78 °C. To the mixture was then added ethyl
formate (4.53 g, 61.1 mmol, 3.00 equiv) dropwise over 5 min at -78 °C. The mixture was stirred for
an additional 1 h at -78 °C then quenched with sat. NH4Cl (aq.) at 0 °C. The aqueous layer was
extracted with ethyl acetate (EtOAc) (3 x 100 mL). The resulting mixture was concentrated under
reduced pressure and the resulting residue was purified by silica gel column chromatography, eluted
with petroleum ether / ethyl acetate (PE/EtOAc) (8:1), to afford 2-[5-(2,5-dimethylpyrrol-1-yl)-
1.3.4-thiadiazol-2-yl|pyrazole-3-carbaldehyde (3.5 g, 56% yield). LCMS (ESI, m/z) =274.2
[M+1]+.
{8626} Step 2: Into a solution of 2-[5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazol-2-yl|pyrazole-3-
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carbaldehyde (3.5 g, 13 mmol, 1.0 equiv) in methanol (MeOH) (50 mL) was added NaBH, (2.42 g,
64.0 mmol, 5.00 equiv) at O °C. The resulting mixture was stirred for 2 h at room temperature then
quenched with HCI (1M) at 0 °C. The aqueous layer was extracted with EtOAc (3 x 60 mL) and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography,
cluted with petroleum ether / ethyl acetate (PE/EtOAc) (6:1), to afford {2-[5-(2,5-dimethylpyrrol-1-
yl)-1,3,4-thiadiazol-2-yl |pyrazol-3-yl }methanol (3.3 g, 84% yield). LCMS (ESI, m/z) = 276.0
[M+1]+.

{0627} Step 3: Into a solution of {2-[5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazol-2-yl|pyrazol-3-
yl}methanol (3.3 g, 12 mmol, 1.0 equiv) in tetrahydrofuran (THF) (16 mL) was added H-O (16 mL)
and trifluoroacetic acid (TFA) (20 mL) at room temperature. The resulting mixture was stirred for 5
h at 60 °C then concentrated under reduced pressure. The residue was then purified by C18 reverse
phase flash chromatography (acetonitrile (MeCN) in Water, 10% to 50% gradient in 10 min;
detector, UV 254 nm) to provide [2-(5-amino-1,3,4-thiadiazol-2-yl)pyrazol-3-ylmethanol (1.5 g,
57% vield). LCMS (ESI, m/z) = 198.0 [M+1]+.

{8628} Step 4: Into a solution of 4-iodo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 6, Step 3) (2.25 g, 7.61 mmol, 1.00 equiv) in N,N-dimethylformamide (DMF) (20 mL)
was added hydroxybenzotriazole (HOBT) (1.54 g, 11.4 mmol, 1.50 equiv), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI) (2.92 g, 15.2 mmol, 2.00 equiv) and [2-(5-amino-1,3,4-
thiadiazol-2-yl)pyrazol-3-ylJmethanol (1.5 g, 7.6 mmol, 1.0 equiv) at room temperature. The
resulting mixture was stirred for 1 h at room temperature. The reaction was then quenched with
water at room temperature. The resulting solids were collected by filtration and washed with water.
The filtrate was concentrated under reduced pressure to provide N-{5-[5-(hydroxymethyl)pyrazol-1-
yl]-1,3,4-thiadiazol-2-y1}-4-iodo-5-methoxy-6-oxopyran-2-carboxamide (2.0 g, 50% yield). LCMS
(ESI, m/z) = 475.9 [M+1]+.

{0629} Step 5: (R)-N-(5-(5-(Hydroxymethyl)-1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-
((1-methoxypropan-2-yl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 142) was prepared
according to Example 1, Part C, Step 2 using (R)-1-methoxypropan-2-amine as the “amine
reagent” and N-{5-[5-(hydroxymethyl)pyrazol-1-yl]-1,3,4-thiadiazol-2-yl}-4-iodo-5-methoxy-6-
oxopyran-2-carboxamide as the “halo-pyrone reagent”. LCMS (ESL, m/z) = 437.10 [M+1]+. 'H
NMR (400 MHz, DMSO-d6) 6 7.83 (d, /= 1.6 Hz, 1H), 7.40 (s, 1H), 6.57 (d,J= 1.6 Hz, 1H), 4.94
(d, J=1.0Hz, 2H), 4.02-3.97 (m, 1H), 3.67 (s, 3H), 3.43 — 3.32 (m, 2H), 3.27 (s, 3H), 1.17 (d. J =
6.4 Hz, 3H).

Example 33: N-(5-(5-(difluoromethyl)-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-0x0-2H-pyran-6-carboxamide (Compound 144)
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{0630} Step 1: To a stirred solution of 2-[5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazol-2-yl|pyrazole-
3-carbaldehyde (product of Step 1 of Example 32) (700 mg, 2.56 mmol, 1.00 equiv) in
dichloromethane (DCM) (5 mL) was added diethylaminosulfur trifluoride (DAST) (826 mg, 5.12
mmol, 2.00 equiv) at 0 °C. The resulting mixture was stirred for 2 h at room temperature under air
atmosphere. The reaction was then quenched by the addition of water (2 mL) at room temperature
and extracted with ethyl acetate (EtOAc¢) (3 x 50 mL). The combined organic layers were
concentrated under reduced pressure and the residue purified by silica gel column chromatography,
eluted with petroleum ether / ethyl acetate (PE/EtOAc) (5:1), to afford 2-[5-(difluoromethyl)pyrazol-
1-y1]-5-(2,5-dimethylpyrrol-1-y1)-1,3,4-thiadiazole (300 mg, 40% yield).

{0631} Step 2: Into a solution of 2-[5-(difluoromethyl)pyrazol-1-yl]-5-(2,5-dimethylpyrrol-1-yl)-
1,3.4-thiadiazole (300 mg, 1.02 mmol, 1.00 equiv) in tetrahydrofuran (THF) (1 mL) and H,O (0.5
mL) was added trifluoroacetic acid (TFA) (0.5 mL) at O °C. The resulting mixture was stirred for 2 h
at 60 °C under air atmosphere. The mixture was then concentrated under reduced pressure and the
residue purified by silica gel column chromatography, eluted with petroleum ether / ethyl acetate
(PE/EtOAc) (5:1), to afford 5-[5-(difluoromethyl)pyrazol-1-yl]-1,3,4-thiadiazol-2-amine (190 mg,
86% yield). LCMS (ESI, m/z) = 218.0 [M+1]+.
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8632} Step 3: To a stirred solution of 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product
of Example 1, Part A, Step 4) (218 mg, 0.87 mmol, 1.00 equiv) in acetonitrile (MeCN) (1 mL) was
added chloro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TCFH) (294 mg, 1.05
mmol, 1.20 equiv), N-methylimidazole (NMI) (215 mg, 2.62 mmol, 3.00 equiv) and 5-[5-
(difluoromethyl)pyrazol-1-yl]-1,3,4-thiadiazol-2-amine (190 mg, 0.875 mmol, 1.00 equiv) at room
temperature. The resulting mixture was stirred for an additional 50 min at room temperature. The
resulting solids were collected by filtration and washed with MeCN (3 x 10 mL) to provide 4-
bromo-N-{5-[5-(difluoromethyl)pyrazol-1-yl]-1,3,4-thiadiazol-2-yl } -5-methoxy-6-oxopyran-2-
carboxamide (220 mg, 56% yield). LCMS (ESI, m/z) = 447.9 [M+1]+.

8633} Step 4: N-(5-(5-(Difluoromethyl)-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo0-2H-pyran-6-carboxamide (Compound 144) was prepared according to
Example 1, Part C, Step 2 using 4-bromo-N-{5-[5-(difluoromethyl)pyrazol-1-yl]-1,3,4-thiadiazol-
2-y1}-5-methoxy-6-oxopyran-2-carboxamide as “halo-pyrone reagent” and 2-methoxyethan-1-
amine as the “amine reagent”. LCMS (ESI, m/z) = 443.1 [M+1]+. '"H NMR (400 MHz, DMSO-d6)
8794 (s, 1H), 7.72 (t, J=50.2 Hz, 1H), 7.15 (s, 1H), 6.97 (s, 1H), 6.82 (s, 1H), 3.67 (s, 3H), 3.48 (s,
4H), 3.29 (s, 3H).

Example 34: N-(5-(3-cyanothiophen-2-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-0x0-2H-pyran-6-carboxamide (Compound 145)
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8634} Step 1: A solution of thiophene-3-carbonitrile (500 mg, 4.58 mmol, 1.00 equiv) and 4,4'-Di-
tert-butyl-2,2'-bipyridine (dtbpy) (123 mg, 0.458 mmol, 0.10 equiv), Bis(1,5-cyclooctadiene)di-mu-
methoxydiiridium(I) [Ir(OMe)(COD)]. (304 mg, 0.458 mmol, 0.10 equiv) in hexanes (2 mL) was
stirred for 2 min at room temperature under N, (nitrogen gas). To the above mixture was added
4.4,5 5-tetramethyl-1,3,2-dioxaborolane (586 mg, 4.58 mmol, 1.00 equiv) dropwise over 2 min at

0 °C. The resulting mixture was stirred for an additional 48 h at room temperature then concentrated
under reduced pressure. The residue was then purified by silica gel column chromatography, eluted
with petroleum ether / ethyl acetate (PE/EtOAc) (1:1), to afford 2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)thiophene-3-carbonitrile (220 mg, 20% vield).

{0635} Steps 2 - 5: N-(5-(3-Cyanothiophen-2-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo0-2H-pyran-6-carboxamide (Compound 145) was prepared according to
Example 28 steps 1 — 4 using 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene-3-
carbonitrile in place of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophene-3-carbonitrile to
provide 2-(5-amino-1,3,4-thiadiazol-2-yl)thiophene-3-carbonitrile (product of Step 3 of this
Example), followed by coupling with 4-bromo-3-methoxy-2-ox0-2H-pyran-6-carboxylic acid to
provide 4-bromo-N-(5-(3-cyanothiophen-2-yl)-1,3.4-thiadiazol-2-yl)-3-methoxy-2-oxo0-2H-pyran-6-
carboxamide as the “halo-pyrone reagent” and 2-methoxyethan-1-amine as the “amine reagent”.
LCMS (ESI, m/z) = 434.00 [M+1]+. "H NMR (400 MHz, DMSO-d6) & 8.54 (s, 1H), 7.80 (s, 1H),
7.06 (s, 1H), 6.74 (t, J= 5.6 Hz, 1H), 3.65 (s, 3H), 3.48-3.46 (m, 4H), 3.29 (s, 3H).

Example 35: N-[5-(5-chloropyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-4-[(2-
methoxyethyl)amino]-6-oxopyran-2-carboxamide (Compound 148)
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1,3,4-thiadiazol-2-y1]-5-
methoxy-4-[(2-
methoxyethyl)amino]-6-
| oxopyran-2-carboxamide

8636} Step 1: A solution of 2-(2,5-dimethylpyrrol-1-y1)-5-(pyrazol-1-yl)- 1,3 4-thiadiazole (product
of Example 1, Part B, Step 2) (1000 mg, 4.077 mmol, 1.00 equiv) in tetrahydrofuran (THF) was
added dropwise n-butyl lithium (#-BuLi) (2.4 mL, 6.0 mmol, 1.5 equiv) at -78 °C under N> (nitrogen
gas). The solution was stirred at -78 °C for 1 h followed by the addition of hexachloroethane (C»Cls)
(1000 mg, 4.22 mmol, 1.04 equiv) dropwise at -78 °C. The resulting mixture was stirred for 2 h at
room temperature under N> (nitrogen gas) then quenched with sat. NH4Cl (aq.) at O °C. The aqueous
layer was extracted with ethyl acetate (EtOAc) (3 x 30 mL). The extracts were concentrated under
reduced pressure and the resulting residue was purified by silica gel column chromatography, eluted
with petroleum ether / ethyl acetate (PE/EtOAc) (9:1), to afford 2-(5-chloropyrazol-1-y1)-5-(2,5-
dimethylpyrrol-1-yl)-1,3.4-thiadiazole (880 mg, 76% yield). LCMS (ESI, m/z) = 280.0 [M+1]+.
{0637} Step 2: Into a solution of 2-(5-chloropyrazol-1-yl)-5-(2,5-dimethylpyrrol-1-y1)-1,3,4-
thiadiazole (880 mg, 3.15 mmol, 1.00 equiv) in THF (1 mL) and H,O (2 mL) was added
trifluoroacetic acid (TFA) (2 mL, 27 mmol, 8.6 equiv) at room temperature. The resulting mixture
was stirred for 3 h at 60 °C then concentrated under reduced pressure. The residue was purified by
C18 reverse phase flash chromatography (acetonitrile (MeCN) in water, 10% to 30% gradient in 7
min; detector, UV 254 nm) to afford 5-(5-chloropyrazol-1-yl)-1,3,4-thiadiazol-2-amine (390 mg,
61% yield). LCMS (ESI, m/z) =202.0 [M+1]+.

{8638} Step 3: Into a solution of 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 1, Part A, Step 4) (300 mg, 1.21 mmol, 1.00 equiv) and 5-(5-chloropyrazol-1-y1)-1,3,4-
thiadiazol-2-amine (270 mg, 1.34 mmol, 1.11 equiv) in N,N-dimethylformamide (DMF) (3 mL) was
added 1-((dimethylamino)(dimethyliminio)methyl)-1H-[ 1,2 3]triazolo[4,5-b]pyridine 3-oxide
hexafluorophosphate(V) (HATU) (692 mg, 1.82 mmol, 1.51 equiv) and diisopropylethylamine
(DIEA) (469 mg, 3.63 mmol, 3.01 equiv) at 0 °C under N (nitrogen gas). The resulting mixture was
stirred at room temperature for 16 h under N, then diluted with water and extracted with ethyl
acetate (EtOAc) (3 x 100 mL). The combined organic layers were dried over anhydrous MgSQO..
After filtration, the filtrate was concentrated under reduced pressure and the residue was purified by
silica gel column chromatography, eluted with methanol (MeOH) / dichloromethane (DCM) (1:4), to
afford 4-bromo-N-[5-(5-chloropyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-6-oxopyran-2-
carboxamide (also referred to herein as 4-bromo-N-(5-(5-chloro-1H-pyrazol-1-yl)-1,3.4-thiadiazol-
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2-yl)-3-methoxy-2-ox0-2H-pyran-6-carboxamide) (400 mg, 69% yield). LCMS (ES, m/z) = 432.2
[M+1]+.

{8639] Step 4: N-|5-(5-Chloropyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-4-[ (2-
methoxyethyl)amino]-6-oxopyran-2-carboxamide (Compound 148) was prepared according to
Example 1, Part C, Step 2 using 4-bromo-N-(5-(5-chloro-1H-pyrazol-1-yl)-1.3.4-thiadiazol-2-yl)-
3-methoxy-2-ox0-2H-pyran-6-carboxamide as “halo-pyrone reagent” and 2-methoxyethan-1-amine
as the “amine reagent”. LCMS (ESL, m/z) = 427.0 [M+1]+. "H NMR (400 MHz, DMSO-dy) § 13.52
(br, 1H), 8.02 (d, J=2.0 Hz, 1H), 7.41 (s, 1H), 7.08 (br, 1H), 6.85 (d, J=2.0 Hz, 1H), 3.69 (s, 3H),
3.51 -3.48 (m, 4H), 3.29 (s, 3H).

Example 36: 4-(bicyclo[1.1.1]pentan-1-ylamino)-3-(3-methoxy-2,2-dimethylpropoxy)-/NV-(5-(5-
methyl-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 149)
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dimethylpropoxy)-N-(5-(5-
methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-oxo0-2H-pyran-
O\ 6-carboxamide

{8640} Step 1: To a stirred solution of 2,2-dimethylpropane-1,3-diol (10.0 g, 96.0 mmol, 1.00 equiv)
in tetrahydrofuran (THF) (100 mL) was added NaH (3.60 g, 150 mmol, 1.56 equiv) at 0 °C. The
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resulting mixture was stirred for 30 min at 0 °C then methyl iodide (CHsI) (16.0 g, 113 mmol, 1.17
equiv) added at 0 °C. The resulting mixture was stirred overnight at room temperature then quenched
with sat. NH4Cl (aq.) at room temperature. The resulting mixture was poured into water and
extracted with ethyl acetate (EtOAc) (3 x 200 mL). The combined organic layers were washed with
water (3 x 100 mL) and brine (3 x 100 mL), and dried over anhydrous Na,SO.. After filtration, the
filtrate was concentrated under reduced pressure and the residue was purified by silica gel column
chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (4:1), to afford 3-methoxy-
2,2-dimethylpropan-1-ol (2.9 g, 25% yield). LCMS (ES, m/z) = 119 [M+1]+.

{8641} Step 2: To a stirred solution of 3-methoxy-2,2-dimethylpropan-1-ol (479 mg, 4.06 mmol,
2.02 equiv) and methyl 4-bromo-3-hydroxy-2-oxo-2H-pyran-6-carboxylate (product of Example 1,
Part A, Step 4) (500 mg, 2.01 mmol, 1.00 equiv) in THF (5 mL) was added triphenylphosphine
(PPhs) (800 mg, 3.05 mmol, 1.52 equiv) at room temperature. To the above mixture was added
DBAD (700 mg, 3.04 mmol, 1.51 equiv) at 0 °C. The resulting mixture was stirred for additional 1 h
at 60 °C then poured into water and extracted with EtOAc (3 x 100 mL). The combined organic
layers were washed with water (3 x 100 mL) and brine (3 x 100 mL), and dried over anhydrous
Na>SO.. After filtration, the filtrate was concentrated under reduced pressure and the residue was
purified by silica gel column chromatography, eluted with petroleum ether / ethyl acetate
(PE/EtOAc) (85:15), to afford methyl 4-bromo-3-(3-methoxy-2,2-dimethylpropoxy)-2-oxo-2H-
pyran-6-carboxylate (544 mg, 77% yield). LCMS (ES, m/z) = 349 [M+1]+."H NMR (400 MHz,
DMSO-d6) & 7.40 (s, 1H), 4.06 (s, 2H), 3.85 (s, 3H), 3.24 (s, 3H), 3.20 (s, 2H), 0.97 (s, 6H).

{8642} Step 3: Into a solution of methyl 4-bromo-3-(3-methoxy-2,2-dimethylpropoxy)-2-oxo-2H-
pyran-6-carboxylate (540 mg, 1.55 mmol, 1.00 equiv) was added HCI (6M) in water (10 mL) at
room temperature. The resulting mixture was stirred overnight at 80 °C then concentrated under
reduced pressure. The residue was purified by C18 reverse phase flash chromatography (acetonitrile
(MeCN) in water, 0% to 100% gradient in 10 min(H>O:MeCN=1:1)) to afford 4-bromo-3-(3-
methoxy-2,2-dimethylpropoxy)-2-oxo-2H-pyran-6-carboxylic acid (370 mg, 71% yield). LCMS
(ES, m/z) =335 [M+1]+.

8643} Step 4: To a stirred solution of 4-bromo-3-(3-methoxy-2,2-dimethylpropoxy)-2-oxo-2H-
pyran-6-carboxylic acid (310 mg, 0.925 mmol, 1.00 equiv) and 5-(5-methyl-/H-pyrazol-1-y1)-1,3,4-
thiadiazol-2-amine¢ (product of Example 1, Part B, Step 4) (260 mg, 1.44 mmol, 1.55 equiv) in
N.N-dimethylformamide (DMF) (3 mL) was added 1-((dimethylamino)(dimethyliminio)ymethyl)-
1H-| 1,2,3]triazolo[4,5-b]pyridine 3-oxide hexafluorophosphate(V) (HATU) (530 mg, 1.39 mmol,
1.51 equiv) and diisopropylethylamine (DIEA) (180 mg, 1.39 mmol, 1.51 equiv) at room
temperature. The resulting mixture was stirred for 2 h at room temperature. The resulting solids were
collected by filtration and washed with water (5 x 5 mL) to provide 4-bromo-3-(3-methoxy-2,2-
dimethylpropoxy)-N-(5-(5-methyl-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H -pyran-6-
carboxamide (310 mg, 67% yield). LCMS (ES, m/z) = 498 [M+1]+.
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{8644} Step 5: 4-(Bicyclo[1.1.1]pentan-1-ylamino)-3-(3-methoxy-2,2-dimethylpropoxy)-N-(5-(5-
methyl-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 149)
was prepared according to Example 1, Part C, Step 2 using 4-bromo-3-(3-methoxy-2,2-
dimethylpropoxy)-N-(5-(5-methyl-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide as “halo-pyrone reagent” and bicyclo[1.1.1]pentan-1-amine as the “amine reagent”.
LCMS (ES, m/z) = 501.15 [M+1]+. 'HNMR (400 MHz, DMSO-d6) & 7.79 (s, 1H), 7.33 (s, 1H),
6.71 (s, IH), 6.45 (s, 1H), 3.67 (s, 2H), 3.32 (s, 3H), 3.26 (s, 2H), 2.68 (s, 3H), 2.56 (s, 1H), 2.20 (s,
6H), 0.94 (s, 6H).

Example 37: (R)-3-methoxy-4-(3-methoxy-2-oxopyrrolidin-1-yl)-N-(5-(5-methyl-1H-pyrazol-1-
yl)-l,3,4-thiadiazol-Z-yl)-Z-ox0-2H—pyran-6-carb0xamide (Compound 150)
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\ oxopyrrolidin-1-yl)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide

086451 Step 1: To a stirred solution of (3R)-3-hydroxypyrrolidin-2-one (390 mg, 3.86 mmol, 1.99
equiv) and methyl 4-iodo-5-methoxy-6-oxopyran-2-carboxylate (product of Example 6, Step 2)
(600 mg, 1.94 mmol, 1.00 equiv) in dioxane (9 mL) was added [(2-dicyclohexylphosphino-2',6'-
bis(N,N-dimethylamino) -1,1'-biphenyl)-2-(2'-amino-1,1'-biphenyl)] palladium(Il) methanesulfonate
(CPhos Pd G3) (50 mg, 0.061 mmol, 0.19 equiv), 2'-(Dicyclohexylphosphanyl)-N* N* N°, N°-
tetramethyl| 1, 1'-biphenyl]-2,6-diamine (CPhos) (172 mg, 0.394 mmol, 0.20 equiv) and cesium
carbonate (1880 mg, 5.77 mmol, 2.98 equiv) at room temperature under N> (nitrogen gas). The
resulting mixture was stirred for 1 h at 100 °C under N» (nitrogen gas) then purified directly by silica
gel column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (50%-100%
yield), to afford methyl 4-[(3R)-3-hydroxy-2-oxopyrrolidin-1-yl]-5-methoxy-6-oxopyran-2-
carboxylate (90 mg, 13% yield). LCMS (ES, m/z) = 284|M+1]+.
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{0646} Step 2: To a stirred solution of methyl 4-[(3R)-3-hydroxy-2-oxopyrrolidin-1-yl]-5- methoxy-
6-oxopyran-2- carboxylate (50 mg, 0.18 mmol, 1.0 equiv) in dichloromethane (DCM) (0.6 mL) was
added Ag,0 (50 mg, 0.22 mmol, 1.22 equiv) and Mel (0.6 mL) at room temperature. The resulting
mixture was stirred for 2 h at 50 °C. The resulting mixture was then filtered and the filter cake was
washed with dichloromethane (DCM) (3 x 10 mL). The filtrate was concentrated under reduced
pressure to provide methyl 5-methoxy-4-[(3R)-3-methoxy-2-oxopyrrolidin-1-yl]-6-oxopyran-2-
carboxylate (40 mg, 61% yield). LCMS (ES, m/z) =298 [M+1]+.

{0647} Step 3: To a stirred solution of methyl 5-methoxy-4-[(3R)-3-methoxy-2-oxopyrrolidin-1-yl]-
6-oxopyran-2- carboxylate (40 mg, 0.14 mmol, 1.0 equiv) in tetrahydrofuran (THF) (1 mL) was
added trimethyltin hydroxide (37 mg, 0.20 mmol, 1.52 equiv) at room temperature. The resulting
mixture was stirred overnight at room temperature then concentrated under reduced pressure to
provide 5-methoxy-4-[(3R)-3-methoxy-2- oxopyrrolidin-1- y1]-6- oxopyran-2-carboxylic acid (30
mg) which was used as is without further purification. LCMS (ES, m/z): 284[M+H]".

{6648} Step 4: To a stirred solution of 5-methoxy-4-[(3R)-3-methoxy-2-oxopyrrolidin-1-y1]-6-
oxopyran-2-carboxylic acid (“amino-pyrone reagent”) (80 mg, 0.28 mmol, 1.0 equiv) in N,N-
dimethylformamide (DMF) (2 mL) was added hydroxybenzotriazole (HOBT) (60 mg, 0.44 mmol,
1.57 equiv), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDCI) (108 mg, 0.56 mmol, 1.99
equiv) and 5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-amine (product of Example 1, Part B, Step
4; “ADT amine reagent”) (50 mg, 0.28 mmol, 0.98 equiv) at room temperature. The resulting
mixture was stirred for 2 h at room temperature then purified directly by C18 reverse phase flash
chromatography (acetonitrile (MeCN) in water (0.1% trifluoroacetic acid (TFA)), 20% to 40%
gradient in 10 min; detector, UV 254 nm) to provide crude product which was further purified by
Chiral-Prep-HPLC (SHIMADZU: Column, Xselect CSH C18 OBD Column 30* 150mm 5um;
mobile phase, Water (0.05%TFA ) and MeCN (29% MeCN up to 39% in 10 min)) to provide (R)-3-
methoxy-4-(3-methoxy-2-oxopyrrolidin-1-y1)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-
yl)-2-0x0-2H-pyran-6-carboxamide (Compound 150) (7.4 mg, 5.8% vield). LCMS (ES, m/z): 447.1
[M+1]+. '"H NMR (400 MHz, DMSO-ds) 6 7.89 — 7.70 (m, 2H), 6.44 (d,J= 1.2 Hz, 1H), 4.18 (t,J =
8.0 Hz, 1H), 3.92 (s, 3H), 3.85 — 3.74 (m, 2H), 3.48 (s, 3H), 2.67 (s, 3H), 2.56-2.51(m, 1H), 2.03-
1.94 (m, 1H).

Example 38: 3-methoxy-4-((1-(methoxymethyl)cyclopentyl)amino)-/V-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2 H-pyran-6-carboxamide (Compound 152)
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{06491 Step 1: Methyl 3-methoxy-4-((1-(methoxymethyl)cyclopentyl)amino)-2-oxo-2H-pyran-6-
carboxylate was prepared according to Example 6, Step 5 using methyl 4-iodo-5-methoxy-6-
oxopyran-2-carboxylate (product of Example 6, Step 2) and 1-(methoxymethyl)cyclopentan-1-
amine. LCMS (ES, m/z) = 312 [M+1]+.

{8650} Step 2-3: 3-Methoxy-4-((1-(methoxymethyl)cyclopentyl)amino)-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 152) was prepared
according to Example 37, Steps 3-4 using methyl 3-methoxy-4-((1-
(methoxymethyl)cyclopentyl)Jamino)-2-oxo-2H-pyran-6-carboxylate in place of methyl 5-methoxy-
4-[(3R)-3-methoxy-2-oxopyrrolidin-1-yl]- 6-oxopyran-2- carboxylate to provide 3-methoxy-4-((1-
(methoxymethyl)cyclopentyl)amino)-2-oxo-2H-pyran-6-carboxylic acid as the “amino-pyrone
reagent”, followed by coupling with 5-(5-methyl- 1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-amine
(product of Example 1, Part B, Step 4) as the “ADT amine reagent”. LCMS (ES, m/z) =461.1
[M+1]+. '"H NMR (300 MHz, DMS0-d6) 6 7.79 (d, J= 1.6 Hz, 1H), 7.27 (s, 1H), 6.45 (d, J=1.6
Hz, 1H), 6.17 (s, 1H), 3.71 (s, 3H), 3.46 (s, 2H), 3.30 (s, 3H), 2.68 (s, 3H), 1.96-1.91 (m, 4H), 1.74 -
1.63 (m, 4H).

Example 39: 3-methoxy-4-(((cis)-2-methoxycyclopentyl)(methyl)amino)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 153, rac-153),
3-methoxy-4-(((15,2R)-2-methoxycyclopentyl)(methyl)amino)- N-(5-(5-methyl-1 H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 153a*) and 3-methoxy-4-
(((1R,25)-2-methoxycyclopentyl)(methyl)amino)-NV-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-o0x0-2H-pyran-6-carboxamide (Compound 153b*)
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{8651} Step 1: Rac-5-methoxy-4-{[cis-2-methoxycyclopentyl Jamino } -6-oxopyran-2-carboxylate
was prepared according to Example 6 Step 5 using methyl 4-bromo-3-methoxy-2-oxo-2H-pyran-6-
carboxylate and (1,2-cis)-2-methoxycyclopentan-1-amine hydrochloride. LCMS (ES, m/z) = 298
[M+1]+.
{8652} Step 2: To a stirred solution of rac-methyl 5-methoxy-4-{|cis-2-
methoxycyclopentyl |amino }-6-oxopyran-2-carboxylate (81 mg, 0.27 mmol, 1.0 equiv) in
dimethylformamide (DMF) (5 mL) were added methyl iodide (360 mg, 2.54 mmol, 9.31 equiv) and
tert-butoxypotassium (122 mg, 1.09 mmol, 3.99 equiv) at 0 °C. The resulting mixture was stirred
overnight at room temperature. The mixture was then diluted with water (100 mL) and extracted
with ethyl acetate (EtOAc) (3 x 100 mL). The combined organic layers were washed with brine (50
mL), and dried over anhydrous Na,SQ.. After filtration, the filtrate was concentrated under reduced
pressure and purified by silica gel column chromatography, eluted with petroleum ether / ethyl
acetate (PE/EtOAc) (1:1), to afford rac-methyl 5-methoxy-4-{[cis-2-
methoxycyclopentyl](methyl)amino }-6-oxopyran-2-carboxylate (63 mg, 66% yield). LCMS (ES,
m/z) =312 [M+1]+.
{8653} Steps 3-4: 3-Methoxy-4-(((1S5,2R)-2-methoxycyclopentyl)(methyl)amino)-N-(5-(5-methyl-
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1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 153a*) and 3-
methoxy-4-(((1R,25)-2-methoxycyclopentyl)(methyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2 H-pyran-6-carboxamide (Compound 153b*) were prepared as a
racemic mixture from rac-methyl 5-methoxy-4-{[cis-2-methoxycyclopentyl|(methyl)amino } -6-
oxopyran-2-carboxylate according to Example 37 steps 3 — 4 using rac-methyl 5-methoxy-4-{|cis-
2-methoxycyclopentyl |(methyl)amino }-6-oxopyran-2-carboxylate in place of methyl 5-methoxy-4-
[(3R)-3-methoxy-2-oxopyrrolidin-1-yl]- 6-oxopyran-2- carboxylate to provide rac-3-methoxy-4-
(((1,2-cis)-2-methoxycyclopentyl)(methyl)amino)-2-oxo-2H-pyran-6-carboxylic acid as the “amino-
pyrone reagent”, followed by coupling with 5-(5-methyl-1H-pyrazol-1-yl)-1,3 4-thiadiazol-2-amine
(product of Example 1, Part B, Step 4) as the “ADT amine reagent”. LCMS (ES, m/z) =461.1
[M+1]+. '"H NMR (400 MHz, DMSO0-d6) & 13.40 (br, 1H), 7.78 (s, 1H), 7.33 (s, 1H), 6.44 (s, 1H),
4.26-4.20 (m, 1H), 3.87-3.79 (m, 1H), 3.68 (s, 3H), 3.22 (s, 3H), 3.10 (s, 3H), 2.67 (s, 3H), 2.04-1.97
(m, 1H), 1.79-1.65 (m, 4H), 1.53-1.47 (m, 1H).

Example 40: N-(5-(3,5-dichloroisothiazol-4-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-0x0-2H-pyran-6-carboxamide (Compound 156)
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TCFH, NMI, MeCN
yl)-1,3,4-thiadiazol-2-y|)-3-
methoxy-4-((2-
methoxyethyl)amino)-2-ox o-
2H-pyran-6-carboxamide

\ HN\\\ N-(5-(3,5-dichloroisothiazol-4-
s3

{8654} Step 1. To a mixture of (2-methoxyethyl) [(4-methoxyphenyl) methyl] amine (1000 mg, 5.12
mmol, 1.00 equiv) and methyl 4-iodo-5-methoxy-6-oxopyran-2-carboxylate (product of Example 6,
Step 2) (1000 mg, 3.22 mmol, 0.63 equiv) in N,N-dimethylformamide (DMF) (10 mL) was added
Cul (205 mg, 1.08 mmol, 0.21 equiv), N, N-diethyl-2-hydroxybenzamide (198 mg, 1.02 mmol, 0.20
equiv) and K;CO; (1000 mg, 7.24 mmol, 1.41 equiv). The resulting mixture was stirred for 1 h at
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100 °C under N (nitrogen gas) then diluted with water (50 mL). The mixture was extracted with
ethyl acetate (EtOAc) (3 x 150 mL). The combined organic layers were washed with water (3 x 10
mL), and dried over anhydrous Na,SQ.. After filtration, the filtrate was concentrated under reduced
pressure and purified by silica gel column chromatography, eluted with petroleum ether / ethyl
acetate (PE/EtOAc) (1:2), to afford methyl 5-methoxy-4-[(2-methoxyethyl) [(4-methoxyphenyl)
methyl] amino]-6-oxopyran-2-carboxylate (600 mg, 31% yield). LCMS (ES, m/z) =378.0 [M+1]+.
{08655} Step 2: To a mixture of methyl 5-methoxy-4-[(2-methoxyethyl) [(4-methoxyphenyl) methyl|
amino|-6-oxopyran-2-carboxylate (190 mg, 0.503 mmol, 1.00 equiv) in tetrahydrofuran (THF) (2
mL) was added trimethyltin hydroxide (137 mg, 0.758 mmol, 1.50 equiv). The resulting mixture was
stirred for 2 h at room temperature then concentrated under reduced pressure. The crude product 5-
methoxy-4-[(2-methoxyethyl) [(4-methoxyphenyl) methyl] amino]-6-oxopyran-2-carboxylic acid
was used in the next step directly without further purification. LCMS (ES, m/z) =364.0 [M+1]+.
{8656] Step 3. To a mixture of 5-methoxy-4-[(2-methoxyethyl) [(4-methoxyphenyl) methyl] amino]-
6-oxopyran-2-carboxylic acid (“amino-pyrone reagent”) (190 mg, 0.523 mmol, 1.00 equiv) and 5-
(3.5-dichloro-1,2-thiazol-4-y1)-1,3,4-thiadiazol-2-amine (133 mg, 0.525 mmol, 1.00 equiv) as the
“ADT amine reagent” (which may be synthesized following Example 29, Step 1, but using 3,5-
dichloroisothiazole-4-carboxylic acid instead of 3-chloro-1,2-thiazole-4-carboxylic acid) in
acetonitrile (MeCN) (3 mL) was added chloro-N,N,N' N'-tetramethylformamidinium
hexafluorophosphate (TCFH) (300 mg, 1.07 mmol, 2.04 equiv) and N-methylimidazole (NMI) (130
mg, 1.58 mmol, 3.03 equiv). The resulting mixture was stirred for 1 h at room temperature then
diluted with water (20 mL). The mixture was extracted with EtOAc¢ (5 x 20 mL). The combined
organic layers were washed with brine (10 mL), and dried over anhydrous Na,SQ.. After filtration,
the filtrate was concentrated under reduced pressure and the residue was purified by silica gel
column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (1:1), to afford N-
[5-(3,5-dichloro-1,2-thiazol-4-yl)-1,3.4-thiadiazol-2-y1]-5-methoxy-4-[ (2-methoxyethyl) [(4-
methoxyphenyl) methyl] amino]-6-oxopyran-2-carboxamide (70 mg, 22% yield). LCMS (ES, m/z) =
598.0 [M+1]+. PMB = 4-methoxybenzyl.

{3637} Step 4: Into a 25 mL round-bottom flask was added N-[5-(3,5-dichloro-1,2-thiazol-4-yl1)-
1,3,4-thiadiazol-2-yl]-5-methoxy-4-[(2-methoxyethyl) [(4-methoxyphenyl) methyl] amino]-6-
oxopyran-2-carboxamide (50 mg, 0.084 mmol, 1.00 equiv) and trifluoroacetic acid (1 mL). The
resulting mixture was stirred for 1 h at room temperature then concentrated under reduced pressure.
The residue was then purified by C18 reverse phase flash chromatography (acetonitrile (MeCN) in
water, 10% to 50% gradient in 20 min; detector, UV 254 nm) to provide N-(5-(3,5-
dichloroisothiazol-4-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-methoxyethyl)amino)-2-oxo-2H-
pyran-6-carboxamide (Compound 156) (11 mg, 27% yield). LCMS (ES, m/z) = 477.95 [M+1]+. 'H
NMR (400 MHz, DMSO-d6) & 7.42 (s, 1H), 7.10 (s, 1H), 3.70 (s, 3H), 3.49 (t, /= 2.4 Hz, 4H), 3.29
(s, 3H).

184



WO 2024/137607 PCT/US2023/084787

Example 41: 4-((2-hydroxyethyl)(2-methoxyethyl)amino)-3-methoxy-/N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (Compound 157), 4-((2-
(benzyloxy)ethyl)(2-methoxyethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 157-OBn), 4-(bis(2-
hydroxyethyl)amino)-3-methoxy-/NV-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound 158)
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4-(2- (benzYony)ethyl) 2-
methoxyethyl)amino)-3-
methoxy- —(5— -methyl-1 H-

razol 1-y -1 4th|ad|azol—
by 2-yN-2 —&o?l—l ran-6-

carboxaml e
o NN o NN s
O .0 ! >“N\ Os.© )’\S>§N\ —
N N I N
~ AN \O X
“ ™
OJ/ IOH HO OH
|
Compound 157 Compound 158
4- (ﬁ2 hydroxxethyl (2- (bis(2 hgdroxyethyl)ammo) -3-
methoxyethyl)amino)-3-methoxy-N-(5-(5- methox -N-(5-(5-methyl-1H-pyrazol-1-
methyl-1H-pyrazol-1-y)-1,3,4-thiadiazol- yh-1,3,4- thladlazol 2—y|) 2-ox0-2H-
2-yl)-2-ox0-2H-pyran-6-carboxamide pyran-6-carboxamide

{8658] Step 1: To a stirred mixture of 2-(benzyloxy)acetaldehyde (1.0 g, 6.66 mmol, 1.0 equiv) and
2-methoxyethan-1-amine (666 mg, 8.87 mmol, 1.33 equiv) in dichloroethane (DCE) (50 mL) was
added triethylamine (NEt3) (1.0 g, 9.9 mmol, 1.5 equiv) and sodium triacetoxyborohydride
(NaBH(OAc)3) (2.46 g, 11.6 mmol, 1.74 equiv). The resulting mixture was stirred for 1 h at room
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temperature then quenched with NaHCO; at room temperature. The mixture was extracted with
dichloromethane (DCM). The organic layer was washed with water, and dried over anhydrous
Na,SO.. After filtration, the filtrate was concentrated under reduced pressure and the residue was
purified by silica gel column chromatography, eluted with petroleum ether / ethyl acetate
(PE/EtOAc) (1:1), to afford [2-(benzyloxy)ethyl](2-methoxyethyl)amine (700 mg, 46% yield).
LCMS (ES, m/z) =210 [M+1]+.

{8659} Step 2: To a stirred mixture of [2-(benzyloxy)ethyl|(2-methoxyethyl)amine (430 mg, 2.05
mmol, 1.00 equiv) and methyl 4-bromo-5-methoxy-6-oxopyran-2-carboxylate (product of Example
1, Part A, Step 3) (443 mg, 1.68 mmol, 0.82 equiv) in N,N-dimethylformamide (DMF) (5 mL) was
added (2-dicyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-1,1'-

biphenyl) [palladium(IT) methanesulfonate (RuPhos Palladacycle Gen3) (140 mg, 0.167 mmol, 0.08
equiv), 2-Dicyclohexylphosphino-2',6'-diisopropoxybiphenyl (RuPhos) (157 mg, 0.336 mmol, 0.16
equiv) and Cesium carbonate (1196 mg, 3.67 mmol, 1.79 equiv). The resulting mixture was stirred
for 1 h at 110 °C then directly purified by C18 reverse phase flash chromatography (acetonitrile
(MeCN) in water (Smmol/L NH4sHCOs), 0% to 100% gradient in 30 min; detector, UV 254 nm) to
provide 4-{[2-(benzyloxy)ethyl](2-methoxyethyl)amino }-5-methoxy-6-oxopyran-2-carboxylic acid
(190 mg, 24% yield). LCMS (ES, m/z) = 378 [M+1]+.

{8660} Step 3: To a stirred mixture of 4-{[2-(benzyloxy)ethyl](2-methoxyethyl)amino } -5-methoxy-
6-oxopyran-2-carboxylic acid (“amino-pyrone reagent”) (180 mg, 0.477 mmol, 1.00 equiv) and 5-
(5-methylpyrazol-1-yl)-1.3.4-thiadiazol-2-amine (product of Example 1, Part B, Step 4; “ADT
amine reagent”) (83 mg, 0.46 mmol, 0.96 equiv) in N N-dimethylformamide (DMF) (2 mL) was
added hydroxybenzotriazole (HOBT) (124 mg, 0.918 mmol, 1.92 equiv) and 1-¢thyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI) (264 mg, 1.38 mmol, 2.89 equiv). The resulting mixture
was stirred for 1 h at room temperature under air atmosphere then extracted with ethyl acetate
(EtOAc). The organic layer was washed with brine, and dried over anhydrous Na,SQO4. After
filtration, the filtrate was concentrated under reduced pressure and purified by silica gel column
chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (1:1), to afford 4-{|2-
(benzyloxy)ethyl|(2-methoxyethyl)amino } -5-methoxy-N-[5-(5-methylpyrazol-1-y1)-1,3,4-thiadiazol-
2-yl]-6-oxopyran-2-carboxamide (also referred to herein as 4-((2-(benzyloxy)ethyl)(2-
methoxyethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-2-oxo-2H-
pyran-6-carboxamide; Compound 157-OBn) (75 mg, 29% vield). LCMS (ES, m/z) = 541 [M+1]+.
{8661} Step 4: To a stirred mixture of 4-{|2-(benzyloxy)ethyl](2-methoxyethyl)amino } -5-methoxy-
N-[5-(5-methylpyrazol-1-y1)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (Compound 157-
OBn) (50 mg, 0.092 mmol, 1.00 equiv) in dichloromethane (DCM) (0.5 mL) was added BBr; (0.6
ml, 0.6 mmol, 6.47 equiv) in DCM (1 M) at 0 °C. The resulting mixture was stirred for 40 min at
room temperature then concentrated under reduced pressure. The crude product was purified by

Prep-HPLC (XBridge Shield RP18 OBD Column, 30*150 mm, 5um; Mobile Phase A: water (10
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mmol/L NHHCOs), Mobile Phase B: acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 10% B
t0 20% B in 10 min, 20% B; Wave Length: 254 nm; RT1(min): 8.8, RT2(min): 9.8) to afford 4-((2-
hydroxyethyl)(2-methoxyethyl)amino)-3-methoxy-N-(5-(5-methyl- 1H-pyrazol-1-yl)-1,3.4
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (2.9 mg, 6.5% yield) (Compound 157), first
eluting peak, LCMS (ES, m/z) = 451.15 [M+1]+, 'H NMR (400 MHz, DMSO-d6) §7.62 (s, 1H),
7.06 (d,J=12Hz, 1H), 6.31(d,J=0.8 Hz, 1H), 4.86 (t, /= 4.8 Hz, 1H), 3.59 — 3.52 (m, 11H),
3.29 (s, 3H), 2.60 (s, 3H); and 4-(bis(2-hydroxyethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3.4-thiadiazol-2-yl)-2-0ox0-2 H-pyran-6-carboxamide (4.3 mg, 9.7% yield)
(Compound 158), second eluting peak, LCMS (ES, m/z) = 437.1 [M+1]+, 'HNMR (400 MHz,
DMSO0-d6) 6 7.62 (s, 1H), 7.07 (d, /= 1.2 Hz, 1H), 6.30 (d, /= 0.8 Hz 1H), 4.94 — 4 82 (m, 2H),
3.62-3.60 (m, 4H), 3.47-3.48(m,7H),2.59 (s, 3H).

Example 42: 4-(((cis)-2-hydroxycyclopentyl)(methyl)amino)-3-methoxy-/N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide

(Compound 159, rac-159), 4-(((1.5,2R)-2-hydroxycyclopentyl)(methyl)amino)-3-methoxy-/NV-(5-
(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide

(Compound 159a*) and 4-(((1R,25)-2-hydroxycyclopentyl)(methyl)amino)-3-methoxy-/N-(5-(5-
methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-0x0-2 H-pyran-6-carboxamide (Compound
159b*)
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ydroxycyclopentyl)(methyl)amino)-3-methoxy- ydroxycyc openty methyl)amino met oXy-
N-(5-(5-methyl-1 H-pyrazol-1-yl)-1,3,4- N-(5-(5-methyl-1 HIB/yrazo -1-y1)-1,3,4-
thiadiazol-2-yl)-2-o0x0-2 H-pyran-6-carboxamide thiadiazol-2-yl)-2-0x0-2 H-pyran-6-carboxamide

{3662} Step 1: 4-((cis-2-hydroxycyclopentyl)(methyl)amino)-3-methoxy-2-oxo0-2H-pyran-6-
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carboxylic acid was prepared using cis-2-(methylamino)cyclopentan-1-ol and methyl 4-iodo-3-
methoxy-2-oxo0-2H-pyran-6-carboxylate (also referred to herein as methyl 4-iodo-5-methoxy-6-
oxopyran-2-carboxylate; product of Example 6, Step 2) according to the procedure outlined in
Example 40, Step 1. LCMS (ES, m/z) = 284.0 [M+1]+.

{8663] Step 2: Into a solution of 4-((cis-2-hydroxycyclopentyl)(methyl)amino)-3-methoxy-2-oxo-
2H-pyran-6-carboxylic acid (40 mg, 0.14 mmol, 1.00 equiv) in N,N-dimethylformamide (DMF) (2
mL) was added hydroxybenzotriazole (HOBT) (29 mg, 0.215 mmol, 1.52 equiv), 1-¢thyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI) (54 mg, 0.282 mmol, 1.99 equiv) and 5-(5-
methylpyrazol-1-yl)-1,3.4-thiadiazol-2-amine (product of Example 1, Part B, Step 4) (23 mg,
0.127 mmol, 0.90 equiv) at room temperature. The resulting mixture was stirred for 2 h at room
temperature then concentrated under reduced pressure. The residue was purified by Prep-HPLC
(SHIMADZU: Column, XBridge Prep OBD C18 Column, 30*150 mm, 5um; mobile phase, Water
(10 mmol/L. NH4HCOs) and acetonitrile (MeCN) (19% MeCN up to 27% in 8 min); Detector, UV
254nm) to provide 4-(((1S.2R)-2-hydroxycyclopentyl)(methyl)amino)-3-methoxy-N-(5-(5-methyl-
1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 159a*) and 4-
(((1R,25)-2-hydroxycyclopentyl)(methyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (Compound 159b*) as a racemic mixture (14 mg,
23% yield). LCMS (ES, m/z) = 447.10 [M+1]+. "H NMR (400 MHz, DMSO-d6) & 7.63 (s, 1H), 7.12
(s, 1H), 6.32 (s, 1H), 4.20-4.18 (s, 1H), 4.06-4.03 (m, 1H), 3.65 (s, 3H), 3.12 (s, 3H), 2.59 (s, 3H),
2.07 -1.95 (m, 1H), 1.94 - 1.71 (m, 3H), 1.51-1.45 (m, 2H).

Example 43: 3-methoxy-4-(((35,4.5)-4-methoxytetrahydrofuran-3-yl)amino)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 160)
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pyran-6-carboxamide

{8664} Step 1: To a stirred solution of (35,4S5)-4-aminooxolan-3-ol (300 mg, 2.91 mmol, 1.00 equiv)
in acetonitrile (MeCN) (500 mL) was added benzyl bromide (BnBr) (1200 mg, 7.02 mmol, 2.41
equiv), KoCOs (900 mg, 6.51 mmol, 2.24 equiv) and tetra-n-butylammonium bromide (TBAB) (180
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mg, 0.56 mmol, 0.19 equiv) at room temperature. The resulting mixture was stirred overnight at
room temperature then diluted with water (50 mL). The mixture was then extracted with ethyl
acetate (EtOAc) (3 x 50 mL). The combined organic layers were washed with brine (2 x 8 mL), and
dried over anhydrous Na,SO.. After filtration, the filtrate was concentrated under reduced pressure
and purified by silica gel column chromatography, eluted with petroleum ether/ethyl acetate
(PE/EtOAc) (1:1), to afford (35,45)-4-(dibenzylamino)oxolan-3-ol (760 mg, 92% yield). LCMS (ES,
m/z) = 284 [M+1]+.

{8665] Step 2: To a solution of (35,45)-4-(dibenzylamino)oxolan-3-ol (760 mg, 2.68 mmol, 1.00
equiv) in tetrahydrofuran (THF) (10 mL) was added 60% NaH in mineral oil (220 mg, 5.50 mmol,
2.05 equiv) at 0 °C. The mixture was stirred for 30 min then methyl iodide (Mel) (1530 mg, 10.78
mmol, 4.02 equiv) was added and the mixture was allowed to warm to rt and stirred overnight. The
reaction was quenched with water at room temperature and extracted with ethyl acetate (EtOAc) (3 x
70 mL). The combined organic layers were washed with brine (2 x 10 mL), and dried over
anhydrous Na,SO.. After filtration, the filtrate was concentrated under reduced pressure and purified
by silica gel column chromatography, eluted with petroleum ether/ethyl acetate (PE/EtOAc) (4:1), to
afford (35,495)-N, N-dibenzyl-4-methoxyoxolan-3-amine (700 mg, 88% vield). LCMS (ES, m/z) =
298 [M+1]+.

{8666} Step 3: To a solution of (35,45)-N, N-dibenzyl-4-methoxyoxolan-3-amine (350 mg, 1.18
mmol, 1.00 equiv) in tetrahydrofuran (THF) (20 mL) was added Pd/C (150 mg, 1.41 mmol, 1.20
equiv) and 2M HCI (5.5 mL, 11.00 mmol, 9.35 equiv). The mixture was stirred at room temperature
for 2 h under H; (gas). The resulting mixture was filtered through a Celite pad and concentrated
under reduced pressure to provide crude (35,45)-4-methoxytetrahydrofuran-3-amine hydrochloride
(200 mg) which was used without further purification. LCMS (ES, m/z) = 118 [M+1]+.

{8667] Step 4: 3-Methoxy-4-(((35,45)-4-methoxytetrahydrofuran-3-yl)amino)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 160) was prepared
according to Example 6, Step 5 using 4-iodo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-
thiadiazol-2-yl]-6-oxopyran-2-carboxamide (product of Step 4 of Example 6) as “halo-pyrone
reagent” and (35,45)-4-methoxytetrahydrofuran-3-amine hydrochloride as the “amine reagent”.
LCMS (ES, m/z) = 449.1 [M+1]+. '"HNMR (400 MHz, DMSO-d6) 6 7.73 (d, J= 1.6 Hz, 1H), 7.36
(s, 1H), 6.45 (d, J= 1.6 Hz, 1H), 6.25 (br, 1H), 4.47-4.41 (m, 1H), 4.03 — 3.96 (m, 2H), 3.91-3.82
(m, 2H), 3.72 (s, 3H), 3.65-3.62 (m, 1H), 3.33(s, 3H), 2.66 (s, 3H).

Example 44: (5)-3-methoxy-4-((1-methoxy-3-phenylpropan-2-yl)amino)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 165)
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{8668] Step 1: To a stirred solution of L-phenylalaninol (1.0 g, 6.61 mmol, 1.0 equiv) in methanol
(MeOH) (30 mL) was added di-fert-butyl decarbonate (Boc,0) (2.90 g, 13.3 mmol, 2.01 equiv) at
room temperature. The resulting mixture was stirred overnight at room temperature then
concentrated under vacuum. The residue was dissolved with ethyl acetate (EtOAc) (100 mL) and
washed with water (2 x 10 mL), and solids crashed out of the solution. The resulting solids were
collected and dried in an oven under reduced pressure. The solids were then purified by silica gel
column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (5:1), to afford sert-
butyl N-[(25)-1-hydroxy-3-phenylpropan-2-yl]carbamate (1.13 g, 48% yield). LCMS (ES, m/z) =
252 [M+1]+.
{8669] Step 2: To a stirred solution of ferz-butyl N-[(2S5)-1-hydroxy-3-phenylpropan-2-yl]carbamate
(940 mg, 3.74 mmol, 1.00 equiv) in dimethylformamide (DMF) (19 mL) was added methyl iodide
(Mel) (1594 mg, 11.23 mmol, 3.00 equiv) was stirred for 15 min at 0 °C. To the above mixture was
added rert-butoxypotassium (630 mg, 5.61 mmol, 1.50 equiv) at 0 °C. The resulting mixture was
stirred for additional 2 h at room temperature. The reaction was quenched with sat. NH4Cl (aq.) at
room temperature. The mixture was then diluted with water (150 mL) and the aqueous layer was
extracted with EtOAc (3 x 150 mL). The combined organic layers were washed with water (3 x 10
mL), and dried over anhydrous Na>SQ., filtered and concentrated. The residue was purified by silica
gel column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (5:1), to afford
tert-butyl N-[(25)-1-methoxy-3-phenylpropan-2-yl]carbamate (845 mg, 60% yield). LCMS (ES, m/z)
=266 [M+1]+.
{8670} Step 3: To a stirred solution of fert-butyl N-[(25)-1-methoxy-3-phenylpropan-2-yl]carbamate
(780 mg, 2.94 mmol, 1.00 equiv) in HCl in dioxane (7.8 mL, 4.0 M) at room temperature. The
resulting mixture was stirred for 1 h at room temperature. The mixture was then diluted with water
(100 mL) and neutralized to pH 8 with saturated NaHCO; (aq.). The aqueous layer was extracted
with ethyl acetate (EtOAc) (3 x 150 mL). The combined organic layers were washed with water (3 x
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10 mL), and dried over anhydrous Na,SQs, filtered and concentrated. The residue was purified by
silica gel column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (1:1), to
afford (25)-1-methoxy-3-phenylpropan-2-amine (370 mg, 44% yield). LCMS (ES, m/z) = 166
[M+1]+.

{8671} Step 4: (5)-3-Methoxy-4-((1-methoxy-3-phenylpropan-2-yl)amino)-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 165) was prepared
according to Example 6, Step S using 4-iodo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-
thiadiazol-2-yl]-6-oxopyran-2-carboxamide (product of Step 4 of Example 6) as “halo-pyrone
reagent” and (25)-1-methoxy-3-phenylpropan-2-amine as the “amine reagent”. LCMS (ES, m/z) =
497.16 [M+1]+. '"H NMR (400 MHz, DMSO0-d6) § 7.61 (d, J= 1.2 Hz, 1H), 7.33-7.26 (m, 4H), 7.18
(dd, J=2.0,8.8 Hz 1H), 6.90 (s, 1H), 6.47 (s, 1H), 6.31 (s, 1H), 4.03-3.97 (m, 1H), 3.57 (s, 3H),
3.47-3.43(m, 2H), 3.31 (s, 3H), 2.92 - 2.88 (m, 2H), 2.60 (s, 3H).

Example 45: 3-methoxy-4-(((2R,35)-3-methoxybutan-2-yl)amino)-N-(5-(5-methyl-1 H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 166)

HCl /OOCHO MB OH PMB 0~
\ NaH, Mel, THF N
HyN pme~N PMB~ )
" NaBH;CN, MeOH GiZ s2 Gi2

]

S1
O
N—N
Ox-0 I\
| N/ks)\ N
N H -
o 0 N
Pd/C, MeOH, H, H2N7/k Br
")
s3 4 Ruphos Pd Gs, Ruphos,
Cs,CO5, DMF
S4
’/\l_N C d 166
\ ompoun
s)\l\{ X 3-methoxy-4-(((2R,3S)-3-
N= methoxybutan-2-yl)amino)-N-

(5-(5-methyl-1H-pyrazol-1-
yN-1,3,4-thiadiazol-2-yl)-2-
0Xx0-2H-pyran-6-carboxamide

{8672} Step 1: To a solution of (25,3R)-3-aminobutan-2-ol hydrochloride (600 mg, 4.78 mmol, 1.00
equiv) in methanol (MeOH) (10 mL) was added anisaldehyde (1.95 g, 14.3 mmol, 3.00 equiv). The

resulting mixture was stirred for 0.5 h at room temperature. To the above mixture was added sodium
cyanoborohydride (NaBH;CN) (200 mg, 3.18 mmol, 2.00 equiv) at room temperature. The resulting
mixture was stirred for additional 2 h at room temperature then concentrated under reduced pressure.

The residue was then purified by C18 reverse phase flash chromatography (acetonitrile (MeCN) in
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water (0.1% formic acid (FA)), 10% to 50% gradient in 10 min; detector, UV 254 nm) to provide
(25,3R)-3-{bis[(4-methoxyphenyl)methyl |Jamino } butan-2-ol (720 mg, 40% yield). LCMS (ES, m/z)
=330 [M+1]+. PMB = paramethoxybenzyl.

{8673} Step 2: To a solution of (25,3R)-3-{bis|(4-methoxyphenyl)methylJamino }butan-2-ol (1.10 g,
3.34 mmol, 1.00 equiv) in tetrahydrofuran (THF) (30 mL) was added NaH (60% in mineral oil,
262mg, 6.56 mmol, 2.00 equiv) in portions at 0 °C. The resulting mixture was stirred for additional
0.5 h at 0 °C. To the above mixture was added methyl iodide (Mel) (948 mg, 6.68 mmol, 2.00 equiv)
at 0 °C. The resulting mixture was stirred for additional 2 h at room temperature then quenched by
the addition of water (40 mL) at 0 °C. The resulting mixture was extracted with ethyl acetate
(EtOAc) (3 x 50 mL). The combined organic layers were washed with water (3 x 20 mL), and dried
over anhydrous Na>SQ4. After filtration, the filtrate was concentrated under reduced pressure and the
residue was purified by silica gel chromatography (ethyl acetate/petroleum ether=3/1) (PE/EtOAc)
to afford [(2R,35)-3-methoxybutan-2-yl |bis[(4-methoxyphenyl)methyl Jamine (600 mg, 76% yield).
LCMS (ES, m/z) = 344 [M+1]+.

{8674} Step 3: To a solution of [(2R,35)-3-methoxybutan-2-y1]bis[(4-methoxyphenyl)methyl]amine
(300 mg, 0.87 mmol, 1.00 equiv) in methanol (MeOH) (10 mL) was added Pd/C (10%, 30 mg)
under H; (gas). The resulting mixture was stirred for 2 h at room temperature under H; then filtered
through a Celite pad and concentrated under reduced pressure. The crude (2R,35)-3-methoxybutan-
2-amine product was used in the next step directly without further purification. LCMS (ES, m/z) =
104 [M+1]+.

{8675} Step 4: 3-Methoxy-4-(((2R,35)-3-methoxybutan-2-yl)amino)-N-(5-(5-methyl-1H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 166) was prepared according
to Example 1, Part C, Step 2 using (2R.35)-3-methoxybutan-2-amine as the “amine reagent” and
4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide
(product of Example 1, Part C, Step 1) as the “halo-pyrone reagent”. LCMS (ES, m/z) =435.15
[M+1]+. "HNMR (400 MHz, DMSO-ds) 8 7.62 (d, J= 1.6 Hz, 1H), 7.04 (s, 1H), 6.30 (d,J=1.6
Hz, 1H), 6.16(br, 1H), 3.78-3.75 (m, 1H), 3.66 (s, 3H), 3.38-3.37 (m, 1H), 3.35 (s, 3H), 2.60 (s, 3H),
1.17 (d,J= 6.8 Hz, 3H), 1.10 (d, /= 6.4 Hz, 3H).

Example 46: 4-((2-hydroxy-2-methylcyclopentyl)amino)-3-methoxy-/N-(5-(5-methyl-1 H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-o0x0-2 H-pyran-6-carboxamide (Compound 167, rac-167), 4-
(((15,2R)-2-hydroxy-2-methylcyclopentyl)amino)-3-meth oxy-/N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 167a*) and 4-(((1R,2S5)-2-
hydroxy-2-methylcyclopentyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-0x0-2H-pyran-6-carboxamide (Compound 167b*)
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{06761 Step 1: To a stirred solution of racemic-trans-2-aminocyclopentan-1-ol (4.00 g, 39.54 mmol,
1.00 equiv) and benzyl bromide (BnBr) (16.3 g, 95.3 mmol, 2.41 equiv) in acetone (30 mL) and H,O
(30 mL) was added K;COs (1.09 g, 79.1 mmol, 2.00 equiv) at room temperature. The resulting
mixture was stirred for 5 h at 60 °C under N, (nitrogen gas) then concentrated under vacuum. The
mixture was extracted with ethyl acetate (EtOAc) (3 x 50 mL). The combined organic layers were
washed with brine (3 x 10 mL), and dried over anhydrous Na>SQ4. After filtration, the filtrate was
concentrated under reduced pressure and the material was purified by C18 reverse phase flash
chromatography (acetonitrile (MeCN): H,O=1:1) to afford trans-2-(dibenzylamino)cyclopentan-1-ol
(5.00 g, 40% yield) as a yellow oil. LCMS (ESI, m/z) = 282 [M+1]+.

{8677} Step 2: Oxalic dichloride (2.70 g, 21.3 mmol, 1.20 equiv) was dissolved in dichloromethane
(DCM) (50 mL) at room temperature and stirred for 5 min at -60 °C under N> (nitrogen gas). Then
dimethylsulfoxide (DMSO) (1.66 g, 21.3 mmol, 1.20 equiv) was added dropwise at -60 °C under N».
The resulting mixture was stirred for 30 min at -60 °C under N> then trans-2-
(dibenzylamino)cyclopentan-1-ol (5.00 g, 17.8 mmol, 1.00 equiv) in tetrahydrofuran (THF) (5 ml)
added dropwise over 5 min at -60 °C. The resulting mixture was stirred for additional 1 h at room
temperature then quenched by the addition of water (50 mL) at 0 °C. The mixture was then extracted
with DCM (100 mL). The organic layer was washed with brine (90 mL), and dried over anhydrous
Na>SO.. After filtration, the filtrate was concentrated under reduced pressure and the crude material
was purified by C18 reverse phase flash chromatography (MeCN: H,0=1:1) to afford 2-
(dibenzylamino)cyclopentan-1-one (2.40 g, 45% yield). LCMS (ESI, m/z) = 280.0 [M+1]+.

{8678] Step 3: To a stirred solution of 2-(dibenzylamino)cyclopentan-1-one (2.40 g, 8.59 mmol,
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1.00 equiv) in THF (50 mL) was added methyl magnesium bromide (MeMgBr) ( 43.0 mL of 1 M in
THEF, 5.00 equiv) dropwise at -40 °C under N; (nitrogen gas). The resulting mixture was stirred for 2
h at 0 °C under N,. The reaction was quenched with water (100 mL) at room temperature. The
resulting mixture was filtered and the filter cake was washed with diethyl ether (Et,O) (3 x 100 mL).
The filtrate was concentrated under reduced pressure. The residue obtained was extracted with ethyl
acetate (EtOAc) (3 x 50 mL), the combined organic layers were washed with brine (50 mL), and
dried over anhydrous Na,SO.. After filtration, the filtrate was concentrated under reduced pressure
and the residue was purified by C18 reverse phase flash chromatography (MeCN: H.O=4:1) to
afford cis-2-(dibenzylamino)-1-methylcyclopentan-1-ol (900 mg, 32% yield). LCMS (ESI, m/z) =
296.0 [M+1]+.

{06791 Step 4: To a stirred solution of cis-2-(dibenzylamino)-1-methylcyclopentan-1-ol (800 mg,
2.70 mmol, 1.00 equiv) in 5.00 mL methanol (MeOH) was added Pd/C (10%, 800 mg). The mixture
was stirred at room temperature for 5 h under H, (gas). The mixture was filtered and the filtrate was
concentrated under vacuum to provide crude cis-(1-methyl, 2-amino)-cyclopentan-1-ol (200mg)
which was used in the next step directly without further purification. LCMS (ESI, m/z) = 116.0
[M+1]+.

{8680} Step 5: 4-(((15,2R)-2-Hydroxy-2-methylcyclopentyl)Jamino)-3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 167a*) and 4-
(((1R,25)-2-hydroxy-2-methylcyclopentyl)amino)-3-methoxy-N-(5-(5-methyl- LH-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2 H-pyran-6-carboxamide (Compound 167b*) were prepared as a
racemic mixture according to Example 1, Part C, Step 2 using cis-(1-methyl,2-amino)-
cyclopentan-1-ol as the “amine reagent” and 4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-
1,3.4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (product of Example 1, Part C, Step 1) as the
“halo-pyrone reagent”. LCMS (ES, m/z) = 447.0 [M+1]+; '"H NMR (400 MHz, DMSO-ds) § 13.32
(br, 1H), 7.79 (d, J= 1.6 Hz, 1H), 7.40 (s, 1H), 6.44 (d, /= 1.6 Hz, 1H), 6.04 (br, 1H), 4.98 (br, 1H),
3.74 (s, 3H), 2.68 (s, 3H), 2.13 - 2.03 (m, 1H), 1.80 — 1.70(m, 3H), 1.67-1.69 (m, 2H), 1.21 (s, 3H).

Example 47: 4-((2-cyclopropoxyethyl)amino)-3-methoxy-/N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 168)

H2N4<O_ AN AN
A Br @ BH3-Me,S 0
HO NaH, THF Oﬁ) H

s1 NH, S2 NH.
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{8681} Step 1: To a stirred solution of cyclopropanol (1.00 g, 17.2 mmol, 1.00 equiv) in
tetrahydrofuran (THF) was added sodium hydride (60% in mineral oil, 0.62 g) at 0 °C. The mixture
was stirred for 30 min then bromoacetamide (2.14 g, 15.50 mmol, 0.90 equiv) was added and the
mixture was allowed to warm to rt and stirred for 1 h. The mixture was quenched by water and
extracted with dichloromethane (DCM) (3 x 25 mL). The combined organic layers were dried over
anhydrous Na,SO., filtered and the filtrate was concentrated under vacuum. The resulting residue
was purified by C18 reverse phase flash chromatography (H,O: acetonitrile (MeCN) =10:1) to
provide 2-cyclopropoxyacetamide (700 mg, 35% yield).

{8682] Step 2: 2-cyclopropoxyacetamide (700 mg, 6.08 mmol, 1.00 equiv) was dissolved in BH:-
Me:S (7.00 mL of 10 M solution, 7.00 mmol, 1.15 equiv.) at room temperature. The resulting
mixture was stirred for 12 h at 60 °C under air atmosphere then concentrated under reduced pressure.
The residue was purified by prep-Thin Layer Chromatography (prep-TLC) (dichloromethane
(DCM):MeOH=10:1) to afford 2-cyclopropoxyethanamine (30 mg, 5% yield).

{8683} Step 3: 4-(2-Cyclopropoxyethylamino)-5-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-
thiadiazol-2-yl)-6-oxo0-6 H-pyran-2-carboxamide (Compound 168) was prepared according to
Example 1, Part C, Step 2 using 2-cyclopropoxyethanamine as the “amine reagent” and 4-bromo-
5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]|-6-oxopyran-2-carboxamide (product
of Example 1, Part C, Step 1) as the “halo-pyrone reagent”. LCMS (ES, m/z) = 433.0 [M+1]+; 'H
NMR (400 MHz, DMSO-ds) 6 7.62 (d,J = 1.6 Hz, 1H), 7.02 (s, 1H), 6.70 (t, J= 6.0 Hz, 1H), 6.31
(d, J=1.6 Hz, 1H), 3.64(s, 3H), 3.62-3.57 (m, 2H), 3.45-3.42 (m, 2H), 2.60 (s, 3H), 0.60 — 0.33 (m,
4H).

Example 48: 4-(((1R, 25)-2-(2,2-difluoroethoxy)cyclopentyl)amino)-3-methoxy-/N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 171)

TfO
HCI 42 anN:(RO
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MeCN F o) H,,Pd/C,MeOH
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{0684} Step 1: Into a solution of (15,2R)-2-aminocyclopentan-1-ol hydrochloride (1.83 g, 13.35
mmol, 1.00 equiv) in acetonitrile (MeCN) (50 mL) was added benzyl bromide (BnBr) (6.30 g, 36.8
mmol, 2.76 equiv) and cesium carbonate (12.7 g, 39.0 mmol, 2.92 equiv) at room temperature. The
resulting mixture was stirred for 2 h at 60 °C. The precipitated solids were collected by filtration and
washed with acetonitrile (3 x 10 mL) and the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography, eluted with petroleum ether /
ethyl acetate (PE/EtOAc) (1:1), to afford (15,2R)-2-(dibenzylamino)cyclopentan-1-o0l (2.1 g, 48%
yield). LCMS (ES, m/z) =282.2 [M+1]+.

{8685} Step 2: Into a solution of (15,2R)-2-(dibenzylamino)cyclopentan-1-ol (400 mg, 1.42 mmol,
1.00 equiv) in tetrahydrofuran (THF) (5 mL) was added lithium bis(trimethylsilyl)amide (LiHMDS)
(2.80 mL, 2.80 mmol, 1.97 equiv) dropwise at 0 °C. The mixture was stirred for 15 min at room
temperature then to this was added 2,2-difluoroethyl trifluoromethanesulfonate (600 mg, 2.80 mmol,
1.97 equiv) dropwise at 0 °C. The resulting mixture was stirred for additional 2 h at room
temperature then quenched with sat. NH4CI (aq.) at room temperature. The aqueous layer was
extracted with ethyl acetate (EtOAc) (3 x 20 mL) and concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography, eluted with petroleum ether /
ethyl acetate (PE/EtOAc) (1:1), to afford (1R,25)-N,N-dibenzyl-2-(2,2-difluoroethoxy)cyclopentan-
I-amine (260 mg, 47% yield). LCMS (ES, m/z) = 346 2 [M+1]+. Tf = triflate.

{8686} Step 3: Into a solution of (1R,25)-N,N-dibenzyl-2-(2,2-difluoroethoxy)cyclopentan-1-amine
(200 mg, 0.579 mmol, 1.00 equiv) in methanol (MeOH) (4 mL) was added Pd/C (800 mg, 7.52
mmol, 13.0 equiv) at room temperature. The resulting mixture was stirred for 1 h at room
temperature under H, (gas). The mixture was then filtered and the filter cake was washed with
methanol (MeOH) (3 x 4 mL). The filtrate was concentrated under reduced pressure to provide
(1R,25)-2-(2,2-difluoroethoxy) cyclopentane -1-amine (40 mg, 42% yield) which was used directly
without further purification.

[8687] Step 4: 4-(((1R, 25)-2-(2,2-Difluoroethoxy)cyclopentyl)amino)-3-methoxy-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 171) was
prepared according to Example 6, Step 5 using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-
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yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (product of Step 4 of Example 6) as
“halo-pyrone reagent” and (1R,25)-2-(2,2-difluoroethoxy)cyclopentan-1-amine as the “amine
reagent”. LCMS (ES, m/z) = 497.1 [M+1]+. "H NMR (400 MHz, DMS0-d6) 6 7.70 (s, 1H), 7.24 (s,
1H), 6.37 (s, 1H), 6.14 — 5.93 (m, 2H), 4.10-4.07 (m, 1H), 4.03 — 3.96 (m, 1H), 3.86 — 3.66 (m, 2H),
3.65(s, 3H), 2.64 (s, 3H), 2.05 — 1.95 (m, 1H), 1.93 — 1.70 (m, 3H), 1.69 — 1.50 (m, 2H).

Example 49: 4-(((18,2R)-2-(2,2-difluoroethoxy)cyclobutyl)amino)-3-methoxy-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 172*) and
4-(((1R,28)-2-(2,2-difluoroethoxy)cyclobutyl)amino)-3-methoxy-N-(5-(5-methyl-1 H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-0x0-2H-pyran-6-carboxamide (Compound 173%)

TfO
HCl Bn,N H,N HCI

BnBr,Cs,CO;, \2
N MeCN >" 7 BnaN E CiSjj Pd/C, Hy, MeOH €is j]
cis cis @ @
HO S1 HO S2 F\R S3 F\X

\
NNy
N H S 4
P N
HN
jj Chiral HPLC
RuphosG3, Ruphos, Cs,CO, DMF ] S5
s4 F\X
F
0
O N—-N
N—N O 0 /i
Ox-© I\ A3
N N
] N/QS)\N AN N | H S N
N H = 0 N=
0 N /
/ HN,,(r)

(@)
F
F\e \8
2 F Com ound 173*

Compound 172* 25)-2- (2 2-

((15,2R)-2-(2,2- difluoroethoxy)c c(lobut }amlno -3-methoxy-N-
d|f|uoroethox¥2;:ycﬁobut $am|no -3-methoxy-N- (5-(5-methyl- ﬁ/y razol‘—l )-1,3,4- th|ad|az¥)l 2-

I
(5-(5-methyl razo 1)-1,3,4-thiadiaZol-2-
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{8688} Racemic 4-(((1,2-cis)-2-(2,2-difluoroethoxy)cyclobutyl)amino)-3-methoxy-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3 4-thiadiazol-2-yl)-2-0x0-2H-pyran-6-carboxamide was prepared from cis-2-
aminocyclobutan-1-ol hydrochloride according to the procedure outlined in Example 48, Steps 1-4,

using rac-(1,2-cis)-2-aminocyclobutan-1-ol hydrochloride instead of (1S,2R)-2-aminocyclopentan-1-
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ol hydrochloride to provide (1,2-cis)-2-(2,2-difluorocthoxy)cyclobutan-1-amine (“amine reagent”),
followed by coupling with 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl1)-1,3.4-thiadiazol-2-
yl)-2-0x0-2H-pyran-6-carboxamide (product of Step 4 of Example 6; “halo-pyrone reagent”).
Separation of constituent enantiomers by Chiral-HPLC (Chiral ART Cellulose-SA, 2*25 ¢m, 5 um;
Mobile Phase A: Hexanes (0.1% trifluoroacetic acid (TFA)), Mobile Phase B: ethanol (EtOH):
dichloromethane (DCM) =1: 1; Flow rate: 20 mL/min; Gradient: 70% B to 70% B in 8.5 min; Wave
Length: 220/254 nm; RT1(min): 4.86; RT2(min): 7.61; Sample Solvent: methanol (MeOH):
DCM=1: 1) provided two enantiomers with arbitrarily assigned stereochemistry: 4-(((15,2R)-2-(2,2-
difluoroethoxy)cyclobutyl)Jamino)-3-methoxy-N-(5-(5-methyl- 1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-
yl)-2-0x0-2H-pyran-6-carboxamide 2,2,2-trifluoroacetate (Compound 172%), first eluting peak,
LCMS (ES, m/z) = 483.10 [M+1]+, '"H NMR (400 MHz, DMSO0-d6) & 13.37 (br, 1H), 7.79 (d, J =
1.6 Hz, 1H), 7.29 (s, 1H), 6.72 (br, 1H), 6.45 (d,J= 1.6 Hz, 1H), 6.11 (t,.J = 84.0 Hz, 1H), 4.39 -
4.30 (m, 2H), 3.76(s, 3H), 3.75-3.55 (m, 2H), 2.68 (s, 3H), 2.14 — 2.02 (m, 4H); and 4-(((1R,25)-2-
(2,2-difluoroethoxy)cyclobutyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide 2,2, 2-trifluoroacetate (Compound 173*), second
eluting peak, LCMS (ES, m/z) = 483.05 [M+1]+, '"H NMR (400 MHz, DMSO-d6) & 13.37 (br, 1H),
7.79 (d,J=1.6 Hz, 1H), 7.29 (s, 1H), 6.72 (br, 1H), 6.45 (d,J=1.6 Hz, 1H), 6.11 (t, /= 84.0 Hz,
1H), 4.39 - 430 (m, 2H), 3.76 (s, 3H), 3.75-3.55 (m, 2H), 2.68 (s, 3H), 2.14 — 2.02 (m, 4H).

Example 50: (R)-4-(2-(cyanomethyl)pyrrolidin-1-yl)-3-methoxy-/N-(5-(5-methyl- 7 H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 174) and (R)-4-(2-
(hydroxymethyl)pyrrolidin-1-yl)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-
yl)-2-0x0-2H-pyran-6-carboxamide (Compound 174-OH)

H
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{8689} Step 1: Into a 30 mL sealed tube were added 4-bromo-3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-2 H-pyran-6-carboxamide (product of Example 1, Part
C, Step 1) (100 mg, 0.25 mmol, 1 equiv), (R)-prolinol (30.5 mg, 0.30 mmol, 1.20 equiv), N,N-
dimethylformamide (DMF) (5.0 mL), CS,COs (164 mg, 0.500 mmol, 2.00 equiv), 2-
Dicyclohexylphosphino-2',6'-diisopropoxybiphenyl (RuPhos) (35.16 mg, 0.07 mmol, 0.30 equiv)
and (2-dicyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl) [palladium(IT) methanesulfonate (RuPhos Palladacycle Gen3 (42 mg, 0.050 mmol, 0.20
equiv) at room temperature. The resulting mixture was stirred for 1 h at 80 °C under nitrogen
atmosphere. 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 10 mL).
The organic layers were washed with water (3 x 10 mL), dried over anhydrous Na,SO4 and was
concentrated under reduced pressure. The crude residue was purified by reversed-phase flash
chromatography with the following conditions: column, C18; mobile phase, ACN in water, 23% to
23% gradient in 10 min; detector, UV 254 nm to afford (R)-4-(2-(hydroxymethyl)pyrrolidin-1-y1)-3-
methoxy-N-(5-(5-methyl-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide
(30 mg, purity = 85%). The product was further purified by Prep-HPLC with the following
conditions (Column: XBridge Shicld RP18 OBD Column, 30* 150 mm, Sum; Mobile Phase A:
water(10 mmol/L NHsHCOs), Mobile Phase B: ACN; Flow rate: 60 mL/min; Gradient: 15% B to
25% B in 10 min, 25% B; Wave Length: 254 nm; RT1(min): 8.5) to afford (R)-4-(2-
(hydroxymethyl)pyrrolidin-1-yl)-3-methoxy-N-(5-(5-methyl-/ H-pyrazol-1-yl)-1,3,4-thiadiazol -2-
yl)-2-0x0-2H-pyran-6-carboxamide (Compound 174-OH) (15.4 mg, 14% yield). LCMS (ES, m/z)
=433.0 [M+1]+. "H NMR (400 MHz, Methanol-ds) § 7.64 (s, 1H), 7.30 (s, 1H), 6.35 (s, 1H), 4.35
(s, 1H), 3.94 (s, 1H), 3.72 - 3.62 (t, J=4.0Hz, 3H), 3.60 — 3.51 (m, 3H), 3.35 (s, 1H), 2.75-2.62 (1,
J=182Hz, 3H), 2.05 - 1.95 (m, 4H). The H of the -OH in the 'HNMR was not detected.
{0690} Step 2: To a stirred solution of (R)-4-(2-(hydroxymethyl)pyrrolidin-1-yl)-3-methoxy-N-(5-
(5-methyl-/ H-pyrazol-1-yl)-1,3 4-thiadiazol-2-y1)-2-0x0-2H-pyran-6-carboxamide (Compound
174-0OH) (240 mg, 0.555 mmol, 1.00 equiv) in dichloromethane (DCM) (10 mL) was added
triecthylamine (TEA) (36 mg, 0.356 mmol, 0.64 equiv) and methanesulfonic anhydride (Ms»0) (192
mg, 1.102 mmol, 1.99 equiv) at room temperature. The resulting mixture was stirred overnight at
room temperature then concentrated under vacuum. The residue was then purified by silica gel

column chromatography, eluted with petroleum ether/ethyl acetate (PE/EtOAc) (1:1), to afford (R)-
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(1-(3-methoxy-6-((5-(5-methyl- / H-pyrazol-1-yl)- 1,3.4-thiadiazol-2-yl)carbamoyl)-2-ox0-2H-pyran-
4-yl)pyrrolidin-2-yl)methyl methanesulfonate (100 mg, 35% yield). LCMS (ES, m/z) = 511 [M+1]+.
{8691} Step 3: To a stirred solution of (R)-(1-(3-methoxy-6-((5-(5-methyl-/H-pyrazol-1-y1)-1,3,4-
thiadiazol-2-yl)carbamoyl)-2-oxo-2H-pyran-4-yl)pyrrolidin-2-yl)methyl methanesulfonate (25 mg,
0.049 mmol, 1.00 equiv) in acetonitrile (MeCN) (3 mL) was added trimethylsilyl cyanide (TMSCN)
(58 mg, 0.585 mmol, 11.9 equiv) and tetramethylammonium fluoride (TMAF) (18 mg, 0.193 mmol,
3.95 equiv) dropwise at room temperature. The resulting mixture was stirred overnight at 80 °C then
concentrated under reduced pressure. The crude product was purified by Prep-HPLC (XBridge Prep
Phenyl OBD Column, 19*250 mm, S5pum; Mobile Phase A: water (10 mmol/L. NH,HCO3), Mobile
Phase B: acetonitrile (MeCN); Flow rate: 25 mL/min; Gradient: 20% B to 30% B in 10 min, 30% B
Wave Length: 254 nm; RT1(min): 9) to afford (R)-4-(2-(cyanomethyl)pyrrolidin-1-y1)-3-methoxy-NV-
(5-(5-methyl-/H-pyrazol-1-yl)-1,3 4-thiadiazol-2-yl)-2-o0x0-2H-pyran-6-carboxamide (Compound
174) (7.9 mg, 36% yield). LCMS (ES, m/z) = 442.10 [M+1]+. "H NMR (400 MHz, DMSO-d6) &
7.72(d,J=1.6 Hz, 1H), 7.17 (s, 1H), 6.40 (d, /= 1.6 Hz, 1H), 4.54 — 4.46 (m, 1H), 3.81-3.76(m,
1H), 3.69 (s, 3H), 3.58-3.51 (m, 1H), 2.83 — 2.78 (m, 2H), 2.64 (s, 3H), 2.21 — 2.05 (m, 2H), 1.98 -
1.87 (m, 2H).

Example 51: N-(5-(5-amino-!H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4-(bicyclo[1.1.1]pentan-1-
ylamino)-3-(2-hydroxyethoxy)-2-oxo-2H-pyran-6-carboxamide (Compound 177) and N-(5-(5-
acetamido-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4-(bicyclo[1.1.1]pentan-1-ylamino)-3-(2-(tert-
butoxy)ethoxy)-2-0x0-2H-pyran-6-carboxamide (Compound 177-Ac-OtBu)
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{8692} Step 1: To a stirred solution of 2-(2,5-dimethylpyrrol-1-yl)-5-(pyrazol-1-yl)-1,3.4-thiadiazole
(product of Example 1, Part B, Step 2) (6.00 g, 24.46 mmol, 1.00 equiv) in tetrahydrofuran (THF)
(70 mL) was added n-butyl lithium (n-BuLi) (11.74 mL, 29.35 mmol, 1.20 equiv, 2.5 M) in portions
at -78 °C under N (nitrogen gas). The resulting mixture was stirred for 1 h at -78 °C under N». And
then to the above mixture was added I» (18.62 g, 73.38 mmol, 3.00 equiv) in THF (20 mL) in
portions over 30 min at -78 °C under N». The resulting mixture was stirred for additional 40 min at -
78 °C and then the resulting mixture was stirred for 2 h at room temperature under N,. The reaction
was then quenched with sat. NH4Cl (aq.) at room temperature. The mixture was extracted with ethyl
acetate (EtOAc) (3 x 100mL), washed with sat. Na>S>03 (2 x 100 mL), then with brine (2 x 100 mL),
and dried over anhydrous Na;SQ,. After filtration, the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column chromatography, eluted with petroleum ether
/ ethyl acetate (PE/EtOAc) (15:1), to afford 2-(2,5-dimethylpyrrol-1-yl)-5-(5-iodopyrazol-1-yl)-
1,3.4-thiadiazole (6.8 g, 75% yield). LCMS (ES, m/z) =372 [M+1]+.

{36931 Step 2: A mixture of 2-(2,5-dimethylpyrrol-1-yl)-5-(5-iodopyrazol-1-yl)-1,3.4-thiadiazole
(2.00 g, 5.39 mmol, 1.00 equiv), tris(dibenzylidenaceton)dipalladium(0) dibenzylidenacetone
(Pdz(dba)s) (494 mg, 0.539 mmol, 0.10 equiv), (9,9-Dimethyl-9H-xanthene-4,5-
diyl)bis(diphenylphosphane) (XantPhos) (624 mg, 1.078 mmol, 0.20 equiv) , Cs2CO3 (3.53 g, 10.8
mmol, 2.01 equiv) and acetamide (962 mg, 16.3 mmol, 3.02 equiv) in dioxane (25 mL) was stirred

for 1 h at 120 °C under N> then concentrated under vacuum. The resulting residue was purified by
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silica gel column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (8:1), to
afford N-{2-|5-(2,5-dimethylpyrrol-1-y1)-1,3 4-thiadiazol-2-yl|pyrazol-3-yl }acetamide (1.1 g, 67%
yield). LCMS (ES, m/z) =303 [M+1]+.

{06941 Step 3: To a stirred solution of N-{2-[5-(2,5-dimethylpyrrol-1-yl)-1,3,4-thiadiazol-2-
yl|pyrazol-3-yl}acetamide (1.10 g, 3.64 mmol, 1.00 equiv) in tetrahydrofuran (THF) (4 mL)

and H>O (4 mL) was slowly added trifluoroacetic acid (TFA) (8 mL) dropwise at 0 °C. The resulting
mixture was stirred overnight at room temperature then volatiles removed under a stream of N». The
residue was then diluted with dichloromethane (DCM) (3 mL). The precipitated solids were
collected by filtration and washed with DCM (2 x 1 mL) to afford N-|2-(5-amino-1,3 4-thiadiazol-2-
yl)pyrazol-3-ylJacetamide (400 mg, 49% vield). LCMS (ES, m/z) = 225 [M+1]+.

{8695} Step 4: To a stirred solution of methyl 4-bromo-5-[2-(tert-butoxy)ethoxy|-6-oxopyran-2-
carboxylate (prepared following Example 15, Step 1, but using 2-tertbutoxyethanol instead of 2-
methoxyethanol) (3.0 g, 8.59 mmol, 1.00 equiv) in tetrahydrofuran (THF) (30 mL) was added
trimethyltin hydroxide (4.00 g, 22.12 mmol, 2.57 equiv) at room temperature. The resulting mixture
was stirred for 1 h at room temperature then concentrated under reduced pressure. The resulting
residue was purified by C18 reverse phase flash chromatography (acetonitrile (MeCN) in water, 0%
to 100% gradient in 10 min) to provide 4-bromo-5-|2-(tert-butoxy)ethoxy|-6-oxopyran-2-carboxylic
acid (2.4 g, 83% yield). LCMS (ES, m/z) = 335 [M+1]+.

{1696} Step 5: To a stirred solution of 4-bromo-5-[2-(tert-butoxy)ethoxy|]-6-oxopyran-2-carboxylic
acid (550 mg, 1.64 mmol, 1.00 equiv) in N,N-dimethylformamide (DMF) (6 mL) was added
hydroxybenzotriazole (HOBT) (445 mg, 3.29 mmol, 2.01 equiv), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDCI) (943 mg, 4.92 mmol, 3.00 equiv) and N-[2-(5-amino-
1,3,4-thiadiazol-2-yl)pyrazol-3-yl|acetamide (product of Step 3 of this Example) (440 mg, 1.96
mmol, 1.20 equiv) at room temperature. The resulting mixture was stirred for 1.5 h at room
temperature. The precipitated solids were then collected by filtration and washed with acetonitrile
(MeCN) (3 x 5 mL) to provide 4-bromo-5-[2-(tert-butoxy)ethoxy]-N-[5-(5-acetamidopyrazol-1-yl)-
1.3.4-thiadiazol-2-yl]|-6-oxopyran-2-carboxamide (377 mg, 42% yield). LCMS (ES, m/z) = 541
[M+1]+.

{8697} Step 6: To a stirred solution of 4-bromo-5-|2-(tert-butoxy)ethoxy|-NV-[5-(5-
acetamidopyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (“halo-pyrone reagent™)
(250 mg, 0.462 mmol, 1.00 equiv) in dioxane (3 mL) was added (| 1,1'-binaphthalene]-2,2'-
diyl)bis(diphenylphosphane) (BINAP) (61 mg, 0.098 mmol, 0.21 equiv), [2'-(diphenylphosphanyl)-
[1,1'-binaphthalen]-2-yl] diphenylphosphane; [2'-amino-| I,1'-biphenyl]|-2-y1] palladio
methanesulfonate (BINAP Pd G3) (101 mg, 0.102 mmol, 0.22 equiv), cesium carbonate (400 mg,
1.23 mmol, 2.66 equiv) and bicyclo[1.1.1]pentan-1-amine (“amine reagent™) (100 mg, 1.20 mmol,
2.60 equiv) at room temperature. The resulting mixture was stirred for 3 h at 100 °C under N, then

concentrated under vacuum. The resulting residue was purified by C18 reverse phase flash
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chromatography (MeCN in water, 0% to 100% gradient in 10 min; detector, UV 254
nm(MeCN:H,0=2:8) to provide 4-|bicyclo[1.1.1[pentan-1-ylamino]-5-|2-(tert-butoxy) ethoxy|-/N-
[5-(5-acetamidopyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (also referred to
herein as N-(5-(5-acetamido-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-y1)-4-(bicyclo[1.1.1]pentan-1-
ylamino)-3-(2-(tert-butoxy)ethoxy)-2-oxo-2H-pyran-6-carboxamide, Compound 177-Ac-OtBu)
(100 mg, 40% yield). LCMS (ES, m/z) = 544 [M+1]+.

{8698} Step 7: A solution of 4-[bicyclo[1.1.1] pentan-1-ylamino]-5-[ 2-(tert-butoxy)ethoxy]-N-[ 5-(5-
acetamidopyrazol-1-yl)-1,3,4-thiadiazol-2-yl|-6-oxopyran-2-carboxamide (80 mg, 0.15 mmol, 1.00
equiv) in conc. HCI (0.4 mL) and isopropyl alcohol (i-PrOH) (2.4 mL) was stirred for 14 h at 60 °C
then concentrated under reduced pressure. The residue was then purified by C18 reverse phase flash
chromatography (MeCN in water (0.1% formic acid (FA)), 0% to 100% gradient in 10 min
(MeCN:H>0=2:8) then further purified by Prep-HPLC (XBridge Prep OBD C18 Column, 30%¥150
mm, Sum; Mobile Phase A: Water (10 mmol/L NH4HCO3), Mobile Phase B: acetonitrile (MeCN);
Flow rate: 60 mL/min; Gradient: 16% B to 24% B in 8 min, 24% B; Wave Length: 220/254 nm;
RT1(min): 6.17) to afford N-(5-(5-amino-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4-

(bicyclo[ 1.1.1]pentan-1-ylamino)-3-(2-hydroxyethoxy)-2-oxo-2H-pyran-6-carboxamide
(Compound 177) (9.8 mg, 15% yield). LCMS (ES, m/z) = 446.05 [M+1]+. '"HNMR (400 MHz,
DMSO-d6) 6 7.40 (d, J=2.0 Hz, 2H), 7.26 (s, 1H), 6.63 (s, 2H), 5.42 (d, J= 2.0 Hz, 1H), 5.22-5.08
(m, 1H), 3.96-3.84 (m, 2H), 3.67-3.54 (m, 2H), 2.54 (s, 1H), 2.16 (s, 6H).

Example 52: N-(5-(5-amino-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4-(bicyclo[1.1.1]pentan-1-
ylamino)-3-methoxy-2-o0x0-2H-pyran-6-carboxamide (Compound 178) and N-(5-(5-acetamido-
1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4-(bicyclo[1.1.1]pentan-1-ylamino)-3-methoxy-2-ox0-2H-
pyran-6-carboxamide (Compound 178-Ac)

HZN\Q

Ruphos Pd G
3,Ruphos,Cs,CO3,
DMSO

$1 Compound 178-Ac

N-(5-(5-acetamido-1 H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-4-
(bicyclo[1.1.1]pentan-1-ylamino)-3-
methoxy-2-0xo0-2 H-pyran-6-
carboxamide
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{8699} Step 1: N-(5-(5-Acetamido-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-y1)-4-(bicyclo[1.1.1]pentan-
1-ylamino)-3-methoxy-2-oxo0-2H-pyran-6-carboxamide (Compound 178-Ac) was prepared
according to Example 1, Part C, Step 2 using N-(5-(5-acetamido-/H-pyrazol-1-yl)-1,3,4-thiadiazol-
2-y1)-4-bromo-3-methoxy-2-ox0-2H-pyran-6-carboxamide (also referred to herein as 4-bromo-N-[5-
(5-acetamidopyrazol-1-yl)-1,3.4-thiadiazol-2-y1]-5-methoxy-6-oxopyran-2-carboxamide; the “halo-
pyrone reagent”; product of Example 56, Step 1) and bicyclo[1.1.1]pentan-1-amine as the “amine
reagent”. LCMS (ES, m/z) = 447 [M+1]+.
{8700} Step 2: A solution of N-(5-(5-acetamido-/H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4-
(bicyclo[1.1.1]pentan-1-ylamino)-3-methoxy-2-oxo-2H-pyran-6-carboxamide (Compound 178-Ac)
(23 mg, 0.050 mmol, 1.00 equiv) in conc. HCI (0.2 mL) and ethanol (EtOH) (1.2 mL) was stirred for
4 h at 60 °C. The mixture was then filtered, and the filter cake was washed with EtOH (3 x 2 mL).
The filtrate was concentrated under reduced pressure and the resulting residue purified by Prep-
HPLC (XBridge Prep Phenyl OBD Column, 19%150 mm, 5pum; Mobile Phase A: water (10 mmol/L
NH.HCOs), Mobile Phase B: acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 14% B to 24%
B in 10 min, 24% B; Wave Length: 254 nm; RT1(min): 9;) to afford N-(5-(5-amino-/H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-4-(bicyclo[1.1.1]pentan-1-ylamino)-3-methoxy-2-ox0-2H-pyran-6-
carboxamide (Compound 178) (1.1 mg, 5% yield). LCMS (ES, m/z) = 416.05 [M+1]+. '"HNMR
(400 MHz, Methanol-ds) 6 7.48 (s, 1H), 7.40 (d, J= 2.0 Hz, 1H), 5.51 (d, /= 2.0 Hz, 1H), 3.77 (s,
3H), 2.55 (s, 1H), 2.28 (s, 6H).

Example 53: (R)-3-methoxy-4-((1-methoxybutan-2-yl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-0x0-2H-pyran-6-carboxamide (Compound 191%) and ($)-3-methoxy-4-
((1-methoxybutan-2-yl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide (Compound 192%)
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Compound 191 .
(R)-3-methoxy-4-((1-methoxybutan-2-yl)amino)- (S)-3-methoxy-4-((1-methoxybutan-2-yl)amino)-
N-(5-(5-methyl-1H-pyrazol-1-yl)-1.3 4-thiadiazol- N-(5-(5-methyl-1F#pyrazol-1-yl)-1,3,4-thiadiazol-

2-y)-2-0x0-2H-pyran-6-carboxamide 2-yl)-2-oxo-2ff-pyran-6-carboxamide

{1701} 3-Methoxy-4-((1-methoxybutan-2-yl)amino)-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide was prepared according to Example 1, Part C,
Step 2 using racemic 1-methoxybutan-2-amine as the “amine reagent” and 4-bromo-5-methoxy-N-
[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]|-6-oxopyran-2-carboxamide (product of Example
1, Part C, Step 1) as the “halo-pyrone reagent”. Constituent enantiomers were then separated by
PREP-CHIRAL-HPLC (Column: CHIRALPAK ID, 2*25 ¢cm, 5 um; Mobile Phase A: methyl tert-
butyl ether (MtBE) (0.1% trifluoroacetic acid (TFA)), Mobile Phase B: ethanol (EtOH):
dichloromethane (DCM) =1: 1; Flow rate: 20 mL/min; Gradient: 60% B to 60% B in 25 min; Wave
Length: 254/220 nm; RT1(min): 12.10; RT2(min): 16.43; Sample Solvent: methanol (MeOH):
DCM=1: 1) to provide two isomers with arbitrarily assigned stereochemistry: (R)-3-methoxy-4-((1-
methoxybutan-2-yl)amino)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (Compound 191%*), first eluting peak, LCMS (ES, m/z) = 435.1 [M+1]+, 'H
NMR (400 MHz, DMSO-d6) 6 7.78 (d, /= 1.6 Hz, 1H), 7.41 (s, 1H), 6.44 (d,J= 1.6 Hz, 1H), 3.86-
3.81 (m, 1H), 3.69 (s, 3H), 3.42-3.39 (m, 2H), 3.27 (s, 3H), 2.67 (s, 3H), 1.66 — 1.49 (m, 2H), 0.92-
0.86 (m, 3H); and (S)-3-methoxy-4-((1-methoxybutan-2-yl)amino)-N-(5-(5-methyl-1H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 192%), second eluting peak,
LCMS (ES, m/z) = 435.0 [M+1]+, 'HNMR (400 MHz, DMSO-d6) & 7.78 (d,J= 1.6 Hz, 1H), 7.41
(s, 1H), 6.44 (d, /= 1.6 Hz, 1H), 3.86-3.81 (m, 1H), 3.69 (s, 3H), 3.42-3.39 (m, 2H), 3.27 (s, 3H),
2.67 (s, 3H), 1.66 — 1.49 (m, 2H), 0.92-0.86 (m, 3H).

Example 54: (R)-3-methoxy-4-((2-methoxy-1-(2-methoxyphenyl)ethyl)amino)-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 198*) and
($)-3-methoxy-4-((2-methoxy-1-(2-methoxyphenyl)ethyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-
yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2 H-pyran-6-carboxamide (Compound 199%)
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(R)-3- methoxY -4-((2- meth°"§ (S)-3-methoxy-4-((2-methoxy-
methoxyﬁ)hen )ethyl)amino)-N-(5-( methyl 1H- methoxyphenyl)ethylyamino)-N-(5-( metH)" 1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6- pyrazol-1-y|)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-
carboxamide 6-carboxamide

{8702} 3-Methoxy-4-((2-methoxy-1-(2-methoxyphenyl)ethyl)amino)-N-(5-(5-methyl-1H-pyrazol-1-
y1)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide was prepared according to Example 6,
Step S using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-2-oxo0-2H-
pyran-6-carboxamide (product of Step 4 of Example 6) as “halo-pyrone reagent” and 2-methoxy-
1-(2-methoxyphenyl)ethan-1-amine as the “amine reagent”. Constituent enantiomers separated by
Pre-Chiral HPLC (Column: CHIRALPAK IF, 2*25 ¢cm, 5 um; Mobile Phase A: Hexanes (0.1%
trifluoroacetic acid (TFA)), Mobile Phase B: ethanol (EtOH): dichloromethane (DCM) =1: 1; Flow
rate: 20 mL/min; Gradient: 50% B to 50% B in 11.6 min; Wave Length: 220/254 nm; RT1(min):
9.19; RT2(min): 11.89; Sample Solvent: methanol (MeOH): DCM=1: 1; Injection Volume: 0.6 mL)
to provide two enantiomers with arbitrarily assigned stereochemistry: (R)-3-methoxy-4-((2-
methoxy-1-(2-methoxyphenyl)ethyl)amino)-N-(5-(5-methyl- 1 H-pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-
2-0x0-2H-pyran-6-carboxamide (Compound 198%), first eluting peak, LCMS (ES, m/z) =513.15
[M+1]+, '"H NMR (300 MHz, DMSO0-d6) & 13.31 (br, 1H), 7.77 (s, 1H), 7.39-7.17 (m, 4H), 7.09-
7.01 (m, 1H), 7.00-6.92 (m, 1H), 6.44 (s, 1H), 5.33-5.21 (m, 1H), 3.92 (s, 3H), 3.83-3.69 (m, 4H),
3.56-3.51 (m, 1H), 3.31(s, 3H), 2.67 (s, 3H); and ($)-3-methoxy-4-((2-methoxy-1-(2-
methoxyphenyl)ethyl)amino)-N-(5-(5-methyl- 1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide (Compound 199%), second eluting peak, LCMS (ES, m/z) =513.15 [M+1]+,
"HNMR (300 MHz, DMSO-d6) & 13.31 (br, 1H), 7.77 (s, 1H), 7.39-7.17 (m, 4H), 7.09-7.01 (m,
1H), 7.00-6.92 (m, 1H), 6.44 (s, 1H), 5.33-5.21 (m, 1H), 3.92 (s, 3H), 3.83-3.69 (m, 4H), 3.56-3.51
(m, 1H), 3.31(s,3H), 2.67 (s, 3H).

Example 55: 4-((2-aminoethyl)amino)-3-methoxy-/N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
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thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 203)
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4-((2-aminoethyl)amino)-3- methoxy—N—(5—

NH; (5-methyl- 1H—p¥razol 1-yD)-1,3,4-thiadiazol-
2-yl)-2-ox 0-2H-pyran- -carboxamide

{8703} Step 1: tert-Butyl (2-((3-methoxy-6-((5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-
yl)carbamoyl)-2-ox0-2H-pyran-4-yl)amino)ethyl)carbamate was prepared using 4-bromo-5-
methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (product of
Example 1, Part C, Step 1) as the “halo-pyrone reagent” and tert-butyl (2-aminoethyl)carbamate
as the “amine reagent” according to Example 23 Step 1. LCMS (ES, m/z) = 492 2 [M+1]+.

{8704} Step 2: A solution of ferr-butyl (2-((3-methoxy-6-((5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-
thiadiazol-2-yl)carbamoyl)-2-oxo-2H-pyran-4-yl)amino)ethyl)carbamate in HCI(4 M) in 1,4-dioxane
(2 mL) was stirred for 0.5 h at room temperature then concentrated under vacuum. The residue was
purified by Prep-HPLC (Column: Xselect CSH C18 OBD Column 30*150mm 5um; Mobile Phase
A acetonitrile (MeCN), Mobile Phase B: Water (0.05% trifluoroacetic acid (TFA) ); Flow rate: 60
mL/min; Gradient: 10% B to 20% B in 10 min, 20% B; Wave Length: 254/220 nm; RT1(min): 8.67)
to afford 4-((2-aminoethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-
yl)-2-0x0-2H-pyran-6-carboxamide 2,2,2-trifluoroacetate (Compound 203) (16 mg, 16% yield).
LCMS (ES, m/z) = 392.1 [M+1]+, '"HNMR (400 MHz, DMSO-ds) § 7.77 (s, 1H), 7.32 (s, 1H), 6.43
(s, 1H), 3.73 (s, 3H), 3.55 (t, /= 6.0 Hz, 2H), 3.01 (t, /= 6.0 Hz, 2H), 2.67 (s, 3H).

Example 56: N-(5-(5-amino-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-
methoxyethyl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 205) and N-(5-(5-acetamido-
1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-3-methoxy-4-((2-methoxyethyl)amino)-2-oxo-2H-pyran-
6-carboxamide (Compound 205-Ac)
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{0785} Step 1: A solution of 4-bromo-5-methoxy-6-oxopyran-2-carboxylic acid (product of
Example 1, Part A, Step 4) (220 mg, 0.883 mmol, 1.00 equiv) in acetonitrile (MeCN) (3 mL) was
added chloro-N,N,N',N'-tetramethylformamidinium hexafluorophosphate (TCFH) (506 mg, 1.80
mmol, 2.04 equiv) and N-methylimidazole (NMI) (375 mg, 4.57 mmol, 5.17 equiv) was stirred for 5
min at room temperature. To the above mixture was added N-[2-(5-amino-1,3,4-thiadiazol-2-
yl)pyrazol-3-yljacetamide (product of Step 3 of Example 51) (198 mg, 0.883 mmol, 1.00 equiv).
The resulting mixture was stirred for 1 h at room temperature then diluted with water (4 mL) at room
temperature. The precipitated solids were collected by filtration to afford 4-bromo-N-[5-(5-
acetamidopyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-6-oxopyran-2-carboxamide (140 mg, 35%
yield). LCMS (ES, m/z) = 455, 457 [M+1]+.

{08786} Step 2: A solution of 4-bromo-N-[5-(5-acetamidopyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-5-
methoxy-6-oxopyran-2-carboxamide (200 mg, 0.439 mmol, 1.00 equiv) in N,N-dimethylformamide
(DMF) (3 mL) was added 2-Dicyclohexylphosphino-2',6'-diisopropoxybiphenyl (RuPhos) (41 mg,
0.088 mmol, 0.20 equiv), (2-Dicyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-
1,1'-biphenyl) |palladium(IT) methanesulfonate (RuPhos Palladacycle Gen3) (81 mg, 0.097 mmol,
0.22 equiv), Cesium carbonate (440 mg, 1.350 mmol, 3.07 equiv) and 2-methoxyethan-1-amine (80
mg, 1.065 mmol, 2.42 equiv). The mixture was stirred for 1 h at 100 °C under N,. The mixture was
then concentrated under vacuum and the residue was purified by silica gel column chromatography,
eluted with dichloromethane (DCM) / methanol (MeOH) (10:1), to afford N-[5-(5-
acetamidopyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-5-methoxy-4-[(2-methoxyethyl)amino|-6-oxopyran-2-
carboxamide (also referred to herein as N-(5-(5-acetamido-1H-pyrazol-1-yl)-1.3.4-thiadiazol-2-yl)-
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3-methoxy-4-((2-methoxyethyl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 205-Ac)) (60
mg, 30% yield). LCMS (ES, m/z) = 450.1 [M+1]+.

{07971 Step 3: To a solution of N-[5-(5-acetamidopyrazol-1-yl)-1,3.4-thiadiazol-2-yl|-5-methoxy-4-
[(2-methoxyethyl)amino]-6-oxopyran-2-carboxamide (Compound 205-Ac) (60 mg, 0.133 mmol,
1.00 equiv) in H>O (0.6 mL) and tetrahydrofuran (THF) (0.6 mL) was slowly added trifluoroacetic
acid (TFA) (1.2 mL) at 0 °C. The resulting solution was stirred overnight at 50 °C then concentrated
under vacuum. The crude product was purified by Prep-HPLC (Column: XBridge Prep Phenyl OBD
Column, 19*150 mm, Sum; Mobile Phase A: Water (10 mmol/L. NH:HCQs), Mobile Phase B:
acetonitrile (MeCN); Flow rate: 60 mL/min; Gradient: 7% B to 20% B in 8 min, 20% B; Wave
Length: 254 nm; RT1(min): 7.5) to afford N-(5-(5-amino-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-3-
methoxy-4-((2-methoxyethyl)amino)-2-oxo-2H-pyran-6-carboxamide (Compound 205) (1.2 mg,
2.2% vield). LCMS (ES, m/z) = 408.1 [M+1]+. "H NMR (400 MHz, DMSO-d6) & 7.33 (s, 1H), 7.00
(s, 1H), 6.73-6.70 (m, 1H), 6.62-6.55 (m, 2H), 5.38 (s, 1H), 3.65 (s, 3H), 3.57 — 3.35 (m, 5H), 3.29 -
3.32(m, 2H).

Example 57: 4-((2-(difluoromethoxy)ethyl)amino)-3-methoxy-N-(5-(5-methyl-1 H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 208)

Chz
! HoN
Cbz HN
HN
O
7\ TMSCF,Br,KHF » o Pd/C, MeOH /k
DCM,H,0 F*F F=°F
O
O N—N |
N—-N Os 0O
o\ | R s L oY H N= Com%ougd 208
[ HN (difluoromethoxy)eth
\L X{I amino Eg_(S
Ruphos Pd G5, Ruphos metnoxy-N-(o-(9-
: methyl-1H-pyrazol-1-
Cs,CO3,Dioxane i -1, ,4—th2|%iiazol—2—
-2-0x0-2H-pyran-
S3 F™ °F y 6—carboxarr%e

{0708} Step 1: To a stirred solution of benzyl N-(2-hydroxyethyl)carbamate (1.00 g, 5.12 mmol,
1.00 equiv) in dichloromethane (DCM) (6 mL) and H,O (6 mL) was added KHF, (1.20 g, 15.4
mmol, 3.00 equiv) and (bromodifluoromethyl)trimethylsilane (TMS-CF:Br) (4.16 g, 20.5 mmol,
4.00 equiv) at 0 °C. The resulting mixture was stirred for 12 h at room temperature. The mixture was
then diluted with DCM (100 mL) and washed with water (3 x 10 mL). The combined organic
extracts were concentrated under reduced pressure and the crude material was purified by silica gel
column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (6:1), to afford
benzyl N-|2-(difluoromethoxy)ethyl|carbamate (700 mg, 56% yield). LCMS (ES, m/z) = 246.1
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[M+1]+. Cbz = benzyloxycarbonyl.

{1709} Step 2: Into a stirred solution of benzyl N-|2-(difluoromethoxy)ethyl|carbamate (600 mg,
2.45 mmol, 1.00 equiv) in methanol (MeOH) (30 mL) was added conc. HCI (0.2 mL) and Pd/C (100
mg, 0.940 mmol, 0.38 equiv). The resulting mixture was stirred for 4 h at room temperature under
H: (gas). The mixture was then filtered and the filter cake was washed with MeOH (3 x 5 mL). The
combined filtrate was concentrated under reduced pressure to provide 2-(difluoromethoxy)ethan-1-
amine which was used directly without further purification. LCMS (ES, m/z) = 148.55 [M+1]+.
{8710} Step 3: 4-((2-(Difluoromethoxy)ethyl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2 H-pyran-6-carboxamide (Compound 208) was prepared according to
Example 1, Part C, Step 2 using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (product of Step 4 of Example 6) as “halo-
pyrone reagent” and 2-(difluoromethoxy)ethan-1-amine as the “amine reagent”. LCMS (ES, m/z)
=443.15 [M+1]+. '"H NMR (300 MHz, DMSO-d6) & 13.34 (br, 1H), 7.78 (d, J=2.0 Hz, 1H), 7.39
(s, 1H), 7.16-7.12 (m, 1H), 6.95-6.43 (m, 1H), 6.42 (d, /= 2.0 Hz, 1H), 3.98 (t, /=7.2 Hz, 2H), 3.70
(s, 3H), 3.62-3.57 (m, 2H), 2.68 (s, 3H).

Example 58: 4-((trans)-2,5-bis(methoxymethyl)pyrrolidin-1-yl)-3-methoxy-/N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 209, rac-209),
4-((2R,5R)-2,5-bis(methoxymethyl)pyrrolidin-1-yl)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 209a*) and 4-((2R,5R)-2,5-
bis(methoxymethyl)pyrrolidin-1-yl)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-
thiadiazol-2-yl)-2-o0x0-2 H-pyran-6-carboxamide (Compound 209b*)

trans
5 s (O o PME‘( O PME{ trans
3 ) Bk, >\<“j)k0K LAH.THE /QNJA OH
MeCN
J 5 g HO
/ s1 /- 52
PMB {rans HCI trans .
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{6711} Step 1: A solution of 1,6-diethyl 2,4-dibromohexanedioate (20.0 g, 55.5 mmol, 1.00 equiv) in
acetonitrile (MeCN) (70 mL) was added K,COs (9.21 g, 66.6 mmol, 1.20 equiv) and (4-
methoxyphenyl)methanamine (PMB-NH,) (7.62 g, 55.5 mmol, 1.00 equiv). The mixture was stirred
for 2 h at 80 °C then diluted with water (300 mL). The mixture was then extracted with ethyl acetate
(EtOAc) (3 x 300 mL). The combined organic layers were washed with brine (100 mL), and dried
over anhydrous Na>SQ4. After filtration, the filtrate was concentrated under reduced pressure and the
residue was purified by silica gel column chromatography, eluted with petroleum ether / ethyl
acetate (PE/EtOAc) (12:1), to afford tramns-2,5-diethyl 1-[(4-methoxyphenyl)methyl]|pyrrolidine-2,5-
dicarboxylate (4.0 g, 21% yield) and cis-2,5-diethyl 1-(4-methoxybenzyl)pyrrolidine-2,5-
dicarboxylate (3.0 g, 16% yield). LCMS (ES, m/z) = 336.1 [M+1]+. PMB = paramethoxybenzyl.
{8712} Step 2: To a stirred solution of trans-2,5-diethyl 1-[(4-methoxyphenyl)methyl [pyrrolidine-
2.5-dicarboxylate (4.0 g, 11.9 mmol, 1.00 equiv) in tetrahydrofuran (THF) (50 mL) was added
LiAlH4 (960 mg, 25.3 mmol, 2.12 equiv) dropwise at 0 °C. The resulting mixture was stirred for 2 h
at room temperature then quenched with water (0.96 mL) at 0 °C. The mixture was then diluted with
THF (50 mL) and a solution of NaOH (0.96 mL,15% yield) in water was added at O °C then diluted
with water (2.8 mL). The solids were filtered off and the filtrate was dried over anhydrous MgSO,,
filtered and the filtrate was concentrated under reduced pressure to provide trans-|5-
(hydroxymethyl)-1-[(4-methoxyphenyl)methyl|pyrrolidin-2-ylJmethanol (2.4 g, 80% yield). LCMS
(ES, m/z) =252.2 [M+1]+.

{8713} Step 3: To a solution of trans-|5-(hydroxymethyl)-1-[(4-methoxyphenyl)methyl|pyrrolidin-
2-yl]methanol (400 mg, 1.59 mmol, 1.00 equiv) in tetrahydrofuran (THF) (8 mL) was added and
NaH (128 mg, 3.20 mmol, 2.01 equiv, 60% in mineral oil). The resulting solution was stirred for 15
min at 0 °C, then methyl iodide (Mel) (1.81 g, 12.76 mmol, 8.00 equiv) was added dropwise at 0 °C.
The resulting mixture was stirred overnight at room temperature then quenched by the addition of
water (60 mL) at room temperature and extracted with ethyl acetate (EtOAc) (3 x 80 mL). The

combined organic layers were washed with brine (10 mL), and dried over anhydrous Na,SO4. After
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filtration, the filtrate was concentrated under reduced pressure and the residue was purified by silica
gel column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (8:1), to afford
trans-2,5-bis(methoxymethyl)-1-[(4-methoxyphenyl)methyl [pyrrolidine (200 mg, 45% yield).
LCMS (ES, m/z) = 280.3 [M+1]+.

{8714} Step 4: A solution of trans-2,5-bis(methoxymethyl)-1-[(4-
methoxyphenyl)methyl|pyrrolidine (250 mg, 0.895 mmol, 1.00 equiv) in methanol (MeOH) (15 mL)
was added Pd/C (100 mg, 0.940 mmol, 1.05 equiv) and conc. HCI1 (0.2 mL). The mixture was stirred
for 1 h at room temperature under H» (gas). The resulting mixture was filtered, and the filter cake
was washed with MeOH (6 mL). The filtrate was concentrated under reduced pressure to afford
trans-2,5-bis(methoxymethyl)pyrrolidine hydrochloride (180 mg). LCMS (ES, m/z) = 160.2
[M+1]+.

{8715] Step 5: 4-((2R,5R)-2,5-Bis(methoxymethyl)pyrrolidin-1-yl)-3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo0-2 H-pyran-6-carboxamide (Compound 209a*) and 4-
((2R,53R)-2,5-bis(methoxymethyl)pyrrolidin-1-y1)-3-methoxy-N-(5-(5-methyl- 1 H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2 H-pyran-6-carboxamide (Compound 209b*) were prepared as a
racemic mixture according to Example 1, Part C, Step 2 using 4-iodo-3-methoxy-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3 4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (product of Step 4 of
Example 6) as the “halo-pyrone reagent” and frans-2.5-bis(methoxymethyl)pyrrolidine
hydrochloride as the “amine reagent”. LCMS (ES, m/z) = 491.1 [M+1]+. '"HNMR (400 MHz,
DMSO0-d6) 6 7.65 (d, J=1.6 Hz, 1H), 7.14 (s, 1H), 6.33 (d, /= 1.6 Hz, 1H), 4.21-4.18 (m, 2H), 3.68
(s, 3H), 3.51 (dd, /= 10.0, 4.0 Hz, 2H), 3.32(s, 6H), 3.26 (dd, J = 6.0 Hz, 3.2Hz, 2H), 2.61 (s, 3H),
2.06 — 1.80 (m, 4H).

Example 59: N-(5-(5-amino-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4-(bicyclo[1.1.1]pentan-1-
ylamino)-3-(2-methoxyethoxy)-2-ox0-2H-pyran-6-carboxamide (Compound 210) and N-(5-(5-
acetamido-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4-(bicyclo[1.1.1]pentan-1-ylamino)-3-(2-
methoxyethoxy)-2-oxo0-2H-pyran-6-carboxamide (Compound 210-Ac)
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{0716} Step 1: A solution of methyl 4-bromo-5-(2-methoxyethoxy)-6-oxopyran-2-carboxylate
(product of Example 15, Step 1) (1700 mg, 5.536 mmol, 1.00 equiv) in HCI (6M) (30 mL) was
stirred for 3 h at 80 °C then concentrated under reduced pressure. The residue was diluted with ethyl
acetate (EtOAc) (200 mL) then washed with brine (3 x 10 mL), and dried over anhydrous Na;SQO..
After filtration, the filtrate was concentrated under reduced pressure to provide crude 4-bromo-5-(2-
methoxyethoxy)-6-oxopyran-2-carboxylic acid, which was used in the next step directly without
further purification. LCMS (ES, m/z) = 293.0 [M+1]+.

{8717} Step 2: To a stirred solution of 4-bromo-5-(2-methoxyethoxy)-6-oxopyran-2-carboxylic acid
(300 mg, 1.02 mmol, 1.00 equiv) and N-[2-(5-amino-1,3,4-thiadiazol-2-yl)pyrazol-3-yl]acetamide
(product of Step 3 of Example 51) (253 mg, 1.13 mmol, 1.10 equiv) in acetonitrile (MeCN) (6
mL) was added chloro-N,N,N' N'-tetramethylformamidinium hexafluorophosphate (TCFH) (575 mg,
2.05 mmol, 2.00 equiv) and N-methylimidazole (NMI) (842 mg, 10.2 mmol, 10.0 equiv) at room
temperature. The resulting mixture was stirred for 1 h at room temperature then diluted with water (4
mL). The resulting mixture was filtered, and the filtrate was concentrated under reduced pressure.
The residue was purified by trituration with MeCN (1 mL) and H20 (1 mL) to afford 4-bromo-N-|5-
(5-acetamidopyrazol-1-yl)-1,3.4-thiadiazol-2-y1]-5-(2-methoxyethoxy)-6-oxopyran-2-carboxamide
(160 mg, 31% yield). LCMS (ES, m/z) = 499.0 [M+1]+.

{8718} Step 3: To a stirred solution of 4-bromo-N-[5-(5-acetamidopyrazol-1-yl)-1,3,4-thiadiazol-2-
yl]-5-(2-methoxyethoxy)-6-oxopyran-2-carboxamide (“halo-pyrone reagent”) (160 mg, 0.320
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mmol, 1.00 equiv) and bicyclo[1.1.1]pentan-1-amin¢ (“amine reagent™) (48 mg, 0.577 mmol, 1.80
equiv) in N,N-dimethylformamide (DMF) (3 mL) was added rac-BINAP-Pd-G3 (| 1-(2-
diphenylphosphanylnaphthalen-1-yl)naphthalen-2-yl]-diphenylphosphane methanesulfonic acid,
palladium, 2-phenylaniline) (64 mg, 0.064 mmol, 0.20 equiv), (+)-2,2'-bis(diphenylphosphino)-1,1'-
binaphthalene (rac-BINAP) (48 mg, 0.077 mmol, 0.24 equiv) and cesium carbonate (208 mg, 0.638
mmol, 1.99 equiv) at room temperature. The resulting mixture was stirred for 1 h at 100 °C under N;
then purified directly by C18 reverse phase flash chromatography (acetonitrile (MeCN) in water
(10mmol/L NH4HCO3), 10% to 50% gradient in 10 min; detector, UV 254 nm) to provide N-(5-(5-
acetamido-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-y1)-4-(bicyclo[1.1.1]pentan-1-ylamino)-3-(2-
methoxyethoxy)-2-ox0-2H-pyran-6-carboxamide (Compound 210-Ac) (55 mg, 34% vield). LCMS
(ES, m/z) =502.50 [M+1]+.

{8719] Step 4: A stirred solution of N-(5-(5-acetamido-1H-pyrazol-1-yl)-1,3 4-thiadiazol-2-y1)-4-
(bicyclo[1.1.1]pentan-1-ylamino)-3-(2-methoxyethoxy)-2-0x0-2 H-pyran-6-carboxamide
(Compound 210-Ac) (80 mg, 0.160 mmol, 1.00 equiv) in ethanol (EtOH) (1 mL) and HCI (2 mL, 6
M) was stirred for 12 h at room temperature. The mixture was then concentrated under reduced
pressure and the crude product purified by Prep-HPLC (Column: XBridge Prep OBD C18 Column,
30*¥150 mm, Sum; Mobile Phase A: Water (10 mmol/L. NH;HCOs3), 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; RT(min): 8.5) to afford N-[5-(5-aminopyrazol-1-yl)-1,3,4-thiadiazol-2-y1]-4-
{bicyclo[1.1.1]pentan-1-ylamino}-5-(2-methoxyethoxy)-6-oxopyran-2-carboxamide (Compound
210) (21 mg, 28% yield). LCMS (ES, m/z) = 460.15 [M+1]+. '"H NMR (300 MHz, DMSO-d6) &
7.41 (s, 1H), 7.26 (s, 1H), 7.03 (s, 1H), 6.62 (s, 2H), 5.42-5.41 (m, 1H), 4.00 (t, /= 5.2 Hz, 2H), 3.55
(t,J=5.2Hz, 2H), 3.33 (s, 3H), 2.56 (s, 1H), 2.17 (s, 6H).

Example 60: 3-methoxy-4-((25,3R)-3-methoxy-2-(methoxymethyl)pyrrolidin-1-yl)-/NV-(5-(5-
methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-0x0-2 H-pyran-6-carboxamide (Compound 211)
0 §:bz 0 §Jbz ) ?bZ
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{07201 Step 1: To a solution of (2R,3R)-1-[(benzyloxy)carbonyl]-3-hydroxypyrrolidine-2-carboxylic
acid (1000 mg, 3.770 mmol, 1.00 equiv) in methanol (MeOH) (10 mL) was added
trimethylsilyldiazomethane (TMSCHN>) (20 mL, 0.600 mmol) at room temperature. The resulting
mixture was stirred for 2 h at room temperature then concentrated under vacuum to afford 1-benzyl
2-methyl (2R,3R)-3-hydroxypyrrolidine-1,2-dicarboxylate (1.11 g), which was used in the next step
without further purification. LCMS (ES, m/z) = 280 [M+1]+. Cbz = benzyloxycarbonyl.

{8721} Step 2: To a solution of 1-benzyl 2-methyl (2R,3R)-3-hydroxypyrrolidine-1,2-dicarboxylate
(1.11 g, 3.97 mmol, 1.00 equiv) in dichloromethane (DCM) (20 mL) was added was added methyl
iodide (Mel) (1.69 g, 11.9 mmol, 3.00 equiv) and Ag,O (1.84 g, 7.95 mmol, 2.00 equiv). The
resulting mixture was stirred overnight at room temperature in the dark. The resulting mixture was
filtered, and the filtrate was concentrated under reduced pressure to afford 1-benzyl 2-methyl
(2R,3R)-3-methoxypyrrolidine-1,2-dicarboxylate (1.0 g, 86% yield). LCMS (ES, m/z) = 294
[M+1]+.

{0722} Step 3: To a solution of 1-benzyl 2-methyl (2R,3R)-3-methoxypyrrolidine-1,2-dicarboxylate
(500 mg, 1.70 mmol, 1.00 equiv) in tetrahydrofuran (THF) (6 mL) was added NaBH4 (258 mg, 6.82
mmol, 4.00 equiv) and LiCl (285 mg, 6.72 mmol, 3.94 equiv). The resulting solution was stirred
overnight at room temperature. The reaction was quenched with water (10 mL) and extracted with
ethyl acetate (EtOAc) (3 x 20 mL). The combined organic layers were dried over anhydrous Na;SQOa.
After filtration, the filtrate was concentrated under reduced pressure to afford benzyl (25,3R)-2-
(hydroxymethyl)-3-methoxypyrrolidine-1-carboxylate (400 mg, 88% yield). LCMS (ES, m/z) = 266
[M+1]+.

{8723} Step 4: To a solution of benzyl (25,3 R)-2-(hydroxymethyl)-3-methoxypyrrolidine-1-
carboxylate (400 mg, 1.51 mmol, 1.00 equiv) and potassium tert-butoxide (t-BuOK) (860 mg, 7.66
mmol, 5.08 equiv) in N,N-dimethylformamide (DMF) (15 mL) was added in methyl iodide (Mel)
(1.12 g, 7.89 mmol, 5.23 equiv) at 0 °C. And then the resulting mixture was stirred for 1 h at room
temperature. The mixture was then diluted in ethyl acetate (EtOAc) (100 mL), washed with water (3
x 20 mL). The organic layer was then concentrated under vacuum to afford benzyl (25,3R)-3-
methoxy-2-(methoxymethyl)pyrrolidine-1-carboxylate (300 mg, 71% yield). LCMS (ES, m/z) =280
[M+1]+.

{8724} Step 5: A solution of benzyl (25,3R)-3-methoxy-2-(methoxymethyl)pyrrolidine-1-
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carboxylate (300 mg, 1.07 mmol, 1.00 equiv) in methanol (MeOH) (15 mL) was added HC1 (5 uL)
and Pd/C (400 mg). The mixture was stirred for 2 h at room temperature under H (gas). The mixture
was filtered, and the filtrate was concentrated under reduced pressure to afford (2.5,3R)-3-methoxy-
2-(methoxymethyl)pyrrolidine (120 mg, 77% vield). LCMS (ES, m/z) = 146 [M+1]+.

{8725} Step 6: 3-Methoxy-4-((25,3R)-3-methoxy-2-(methoxymethyl)pyrrolidin-1-y1)-N-(5-(5-
methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 211)
was prepared according to Example 6, Step S using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (product of Step 4 of Example 6) as
“halo-pyrone reagent” and (25,3R)-3-methoxy-2-(methoxymethyl)pyrrolidine hydrochloride as the
“amine reagent”. LCMS (ES, m/z) = 477.15 [M+1]+. "H NMR (400 MHz, DMSO-d6) & 13.50 (br,
1H), 7.76 (s, 1H), 7.25 (s, 1H), 6.43 (s, 1H), 4.36 (d, J=2.4 Hz, 1H), 3.91-3.83 (m, 2H), 3.72 (s, 3H),
3.58-3.51 (m, 1H), 3.47-3.43 (m, 2H), 3.32 (s, 6H), 2.83 (s, 3H), 2.33-2.13 (m, 2H).

Example 61: 4-(((15,2R)-2-(difluoromethoxy)cyclopentyl)amino)-3-methoxy-/N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide (Compound 212)
HCI

H H H
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{8726} Step 1: To a solution of (1R,2S5)-2-aminocyclopentan-1-ol hydrochloride (300 mg, 2.18
mmol, 1.00 equiv) in dioxane (0.6 mL) and H,O (3 mL) was added benzyl chloroformate (Cbz-Cl)
(558 mg, 3.27 mmol, 1.50 equiv) and Na,COs (462 mg, 4.36 mmol, 2.00 equiv) at 0 °C. The
resulting mixture was stirred overnight at room temperature. The reaction was quenched by the
addition of water (10mL), and extracted with ethyl acetate (EtOAc¢) (3 x 20 mL). The combined
organic layers were washed with brine (10 mL), and dried over anhydrous Na,SO4. After filtration,
the filtrate was concentrated under reduced pressure and the residue was purified by silica gel
column chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (4:1), to afford
benzyl N-[(18,2R)-2-hydroxycyclopentyl|-carbamate (450 mg, 79% yield). Cbz =
benzyloxycarbonyl.

{0727} Step 2: To a solution of benzyl N-[(15,2R)-2-hydroxycyclopentyl|carbamate (400 mg, 1.70
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mmol, 1.00 equiv) in H>O (14 mL) and dichloromethane (DCM) (14 mL) was added
(bromodifluoromethyl)trimethyl-silane (TMS-CF;Br) (4.00 g, 19.7 mmol, 11.6 equiv) and KHF,
(1.06 g, 13.6 mmol, 8.00 equiv) at room temperature. The resulting mixture was stirred for 17 h at
room temperature. The mixture was then diluted with DCM (100 mL). The organic layer was
washed with brine (20 mL), and dried over anhydrous Na,SQ.. After filtration, the filtrate was
concentrated under reduced pressure and the residue was purified by silica gel column
chromatography, eluted with petroleum ether / ethyl acetate (PE/EtOAc) (1:1), to afford benzyl N-
[(15,2R)-2-(difluoromethoxy) cyclopentyl|carbamate (230 mg, 43% vield). LCMS (ES, m/z) = 286.1
[M+1]+.

{3728} Step 3: A solution of benzyl N-[(1S,2R)-2-(difluoromethoxy)cyclopentyl]carbamate (230 mg,
0.806 mmol, 1.00 equiv) in methanol (MeOH) (1 mL) was added Pd/C (30 mg). The mixture was
hydrogenated at room temperature for 2h under hydrogen atmosphere using a hydrogen balloon,
then filtered through a Celite pad and concentrated under reduced pressure to provide (1S,2R)-2-
(difluoromethoxy)cyclopentan-1-amine (100 mg, 74% yield). LCMS (ES, m/z) = 152.1 [M+1]+.
{8729} Step 4: 4-(((15,2R)-2-(Difluoromethoxy)cyclopentyl)amino)-3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 212) was prepared
according to Example 6, Step 5 using 4-iodo-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-y1)-1,3.4-
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (product of Step 4 of Example 6) as “halo-pyrone
reagent” and (15,2R)-2-(difluoromethoxy)cyclopentan-1-amine as the “amine reagent”. LCMS
(ES, m/z) = 483.05 [M+1]+.'H NMR (400 MHz, DMSO-ds) & 7.66 (s, 1H), 7.18 (s, 1H), 6.89-6.55
(m, 1H), 6.34 (s, 1H), 6.14-6.08 (m, 1H), 4.62-4.57 (m, 1H), 4.27-4.12 (m, 1H), 3.67 (s, 3H), 2.68 (s,
3H), 2.05-1.95(m, 2H), 1.90-1.76 (m, 3H), 1.61 — 1.59 (m, 1H).

Example 62: 3-methoxy-4-(((15,2R)-2-methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-o0x0-2H-pyran-6-carboxamide (Compound 214*) and 3-methoxy-4
(((1R,2S5)-2-methoxycyclopentyl)amino)-N-(5-(5-methyl-/ H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-

2-ox0-2H-pyran-6-carboxamide (Compound 215%)

Ruphos Pd G 3,
Ruphaos,
Cs,CO3,DMF

S1
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3-methoxy-4-(((1S,2R)-2- 3- methoxy 4-((1R, 28 -2-
methoxycyclog;entyl amino)-N-(5- f5 methyl- methoxycyclo$entyl amino)-N-(5-(5-methyl-
1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2- 1H-pyrazol-1-y1)-1,3 4- thiadiazol-2- yl)-2-
OXO- 2H—pyran 6-carboxamide oxo-2H-pyran-6-carboxamide

{17301 Racemic 3-methoxy-4-(((1,2-cis)-2-methoxycyclopentyl)amino)-N-(5-(5-methyl-1H-pyrazol-
1-yl)-1,3,4-thiadiazol-2-yl)-2-oxo-2H-pyran-6-carboxamide was prepared according to Example 1,
Part C, Step 2 using cis-2-methoxycyclopentan-1-amine hydrochloride as the “amine reagent” and
4-bromo-5-methoxy-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide
(product of Example 1, Part C, Step 1) as the “halo-pyrone reagent”. Constituent enantiomers
were separated by chiral prep-HPLC (Column: CHIRALPAK 1G-3, 4.6*50mm, 3um; Mobile Phase:
Hexanes (0.1% trifluoroacetic acid (TFA)):(ethanol (EtOH):dichloromethane (DCM) =1: 1) = 30:70;
Flow rate: 1 mL/min) to provide two enantiomers with arbitrarily assigned stereochemistry: 3-
methoxy-4-(((15,2R)-2-methoxycyclopentyl)amino)-N-(5-(5-methyl- 1H-pyrazol-1-y1)-1,3.4
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (Compound 214%*), first eluting peak, LCMS (ES,
m/z) = 447.1 [M+1]+, 'THNMR(400 MHz, DMSO-d6) § 13.33 (br, 1H), 7.79 (d, J = 1.6 Hz, 1H), 7.42
(s, 1H), 6.45 (d, J=1.6 Hz, 1H), 6.17 (br, 1H). 4.14 — 4.01 (m, 1H), 3.80 — 3.75 (m, 1H), 3.73 (s,
3H), 3.27 (s, 3H), 2.68 (s, 3H), 2.06 — 1.95 (m, 1H), 1.85 - 1.50 (m, 5H); and 3-methoxy-4-

((({ R, 25)-2-methoxycyclopentyl)amino)-N-(5-(5-methyl- / H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-
oxo0-2H-pyran-6-carboxamide (Compound 215%), second eluting peak, LCMS (ES, m/z) = 447.1
[M+1]+, "THNMR (400 MHz, DMSO-d6) & 13.33 (br, 1H), 7.79 (d, J = 1.6 Hz, 1H), 7.42 (s, 1H), 6.45
(d,J=1.6Hz, 1H), 6.17 (br, 1H). 4.14 - 4.01 (m, 1H), 3.80 - 3.75 (m, 1H), 3.73 (s, 3H), 3.27 (s,
3H), 2.68 (s, 3H), 2.06 — 1.95 (m, 1H), 1.85 — 1.50 (m, 5H).

Example 63: 4-((2-oxaspiro[3.3]heptan-5-yl)amino)-3-methoxy-N-(5-(5-methyl-/ H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-carboxamide (Compound 56, rac-56), (S)-4-((2-
oxaspiro[3.3]heptan-5-yl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-
yl)-2-0x0-2H-pyran-6-carboxamide (Compound 56a*), and (R)-4-((2-oxaspiro[3.3]heptan-5-
yl)amino)-3-methoxy-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide (Compound 56b*)
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{8731} Step 1: To a stirred solution of 2-oxaspiro[3.3 Jheptan-5-one (300 mg, 2.68 mmol, 1.00 equiv)
and benzylamine (BnNH,) (570 mg, 5.32 mmol, 1.99 equiv) in dichloromethane (DCM) (5 mL) was
added sodium triacetoxyborohydride (NaBH(OAc):) (1140 mg, 5.38 mmol, 2.01 equiv) at room
temperature. The resulting mixture was stirred overnight at room temperature then quenched with
water at room temperature. The mixture was then extracted with ethyl acetate (EtOAc) (3 x 20 mL)
and the combined organic layers were washed with water (3 x 5 mL), and dried over anhydrous
Na>SO.. After filtration, the filtrate was concentrated under reduced pressure and the residue was
purified by C18 reverse phase flash chromatography (acetonitrile (MeCN) in water, 0% to 100%
gradient in 10 min; detector, UV 254 nm) to provide N-benzyl-2-oxaspiro[3.3]heptan-5-amine (350
mg, 64% yield). LCMS (ES, m/z) = 204 [M+1]+.

{8732} Step 2: To a stirred solution of N-benzyl-2-oxaspiro|3.3 Jheptan-5-amine (300 mg, 1.48
mmol, 1.00 equiv) in tetrahydrofuran (THF) (5 mL) was added Pd/C (100 mg, 0.94 mmol, 0.64
equiv) at room temperature under H, (gas). The resulting mixture was stirred overnight at room
temperature under H; (gas). The mixture was then filtered, and the filter cake was washed with THF
(3 x 5 mL). To the filtrate was added oxalic acid (140 mg, 1.55 mmol, 1.05 equiv) and then stirred
for 0.5 h. The resulting solids were collected by filtration and washed with THF (2 x 1 mL) to
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provide 2-oxaspiro|3.3 Jheptan-5-amine oxalate (80 mg, 48% yield). LCMS (ES, m/z) = 114 [M+1]+.
{1733} Step 3: 4-((2-Oxaspiro| 3.3 Jheptan-5-yl)amino)-3-methoxy-N-(5-(5-methyl-/ H-pyrazol-1-y1)-
1,3,4-thiadiazol-2-yl)-2-oxo0-2H-pyran-6-carboxamide (Compound 56) was prepared as a racemic
mixture (comprising Compounds 56a* and 56b*) according to Example 1, Part C, Step 2 using 2-
oxaspiro|3.3Jheptan-5-amine oxalate as the “amine reagent” and 4-bromo-5-methoxy-N-[5-(5-
methylpyrazol-1-y1)-1,3 4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (product of Example 1, Part
C, Step 1) as the “halo-pyrone reagent”. LCMS (ES, m/z) = 445.15 [M+1]+. '"H NMR (400 MHz,
DMSO0-d6) 6 7.62 (d, J=1.6 Hz, 1H), 7.21 (s, 1H), 7.02-6.98 (m, 1H), 6.32 (d, /= 1.6 Hz, 1H), 4.75
(d,J=6.5Hz, 1H),4.58 (d,J=6.9Hz, 1H), 445 (dd.J=12.5, 6.8 Hz, 2H), 4.30 (¢, /= 8.5 Hz,
1H), 3.70 (s, 3H), 2.60 (s, 3H), 2.08 — 1.92 (m, 4H).

Example 64: 1-(1,3-dimethoxypropan-2-yl)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-
yl)-5-o0x0-1,2,3,5-tetrahydropyrano[3,4-b]|1,4]oxazine-7-carboxamide (Compound 221)

OH
O H Q |
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Compound 221
1-(1,3-dimethoxypropan-2-yl)-N-(5-(5-methyl-1H-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-5-ox0-1,2,3,5-
tetrahydropyrano[3,4-b][1,4]oxazine-7-carboxamide
{8734} Step 1: To a stirred mixture of methyl 5-hydroxy-4-iodo-6-oxopyran-2-carboxylate (product
of Step 1, Example 6) (1.00 g, 3.38 mmol, 1 equiv) and triphenyl phosphine (PPhs) (1.33 g, 5.06
mmol, 1.5 equiv) in tetrahydrofuran (THF) (15 mL) was added di-fert-butyl azodicarboxylate
(DBAD) (1.17 g, 5.06 mmol, 1.5 equiv) in portions at 0 °C. The resulting mixture was stirred for 10
min at 0 °C. To the above mixture was added 2-(#-butoxy)ethanol (478 mg, 4.04 mmol, 1.2 equiv) in
portions at 0 °C. The resulting mixture was stirred for additional overnight at room temperature. The
reaction was quenched by the addition of water (150 mL) at room temperature. The resulting mixture
was extracted with ethyl acetate (EtOAc) (3 x 30 mL). The combined organic layers were washed
with NaCl (3 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 / ethyl acetate (PE / EtOAc) (10:1), to afford methyl 5-[2-(tert-butoxy)ethoxy|-4-
1odo-6-oxopyran-2-carboxylate (1 g, 74% vyield).
{8735} Step 2: Into a 8 mL vial was added methyl 5-[2-(tert-butoxy)ethoxy|-4-iodo-6-oxopyran-2-
carboxylate (380 mg, 0.959 mmol, 1 equiv) in tetrahydrofuran (THF) (2 mL) and trimethyltin
hydroxide (180 mg, 0.995 mmol, 1 equiv) at room temperature. The resulting mixture was stirred for
16 h at room temperature. The resulting mixture 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 20% gradient in 10 min; detector, UV 254 nm) to provide 5-|2-
(tert-butoxy)ethoxy|-4-iodo-6-oxopyran-2-carboxylic acid (370 mg, 96% yield).
{8736} Step 3: Into a 40 mL vial was added 5-|2-(tert-butoxy)ethoxy|-4-iodo-6-oxopyran-2-
carboxylic acid (370 mg, 0.968 mmol, 1 equiv), acetonitrile (MeCN) (5 mL), chloro-N. NN N'-
tetramethylformamidinium hexafluorophosphate (TCFH) (461 mg, 1.643 mmol, 1.7 equiv), V-
methylimidazole (NMI) (238 mg, 2.90 mmol, 3 equiv) and 5-(5-methylpyrazol-1-yl)-1,3,4-
thiadiazol-2-amine (product of Example 1, Part B, Step 4) (180 mg, 0.993 mmol, 1 equiv) at room
temperature. The resulting mixture was stirred for 1 h at room temperature. The precipitated solids
were collected by filtration, washed with acetonitrile (MeCN) (3 x 2 mL), and dried by
lyophilization to provide 5-[2-(tert-butoxy)ethoxy|-4-iodo-N-[5-(5-methylpyrazol-1-yl)-1,3,4-
thiadiazol-2-yl]-6-oxopyran-2-carboxamide (230 mg, 41% yield).
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{8737} Step 4: Into a 40 mL vial containing 5-|2-(tert-butoxy)ethoxy|-4-iodo-N-[5-(5-
methylpyrazol-1-yl)-1.3.4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (220 mg, 0.403 mmol, 1
equiv) and 1,3-dimethoxypropan-2-amine as the “amine reagent” (110 mg, 0.923 mmol, 2.3 equiv)
in N,N-dimethylformamide (DMF) (3.5 mL) was added (2-dicyclohexylphosphino-2',6'-
diisopropoxy-1,1'-biphenyl)[2-(2"-amino-1,1'-biphenyl) |palladium(II) methanesulfonate (RuPhos
Palladacycle Gen3) (67 mg, 0.080 mmol, 0.2 equiv), 2-dicyclohexylphosphino-2',6'-
diisopropoxybiphenyl (RuPhos) (38 mg, 0.081 mmol, 0.2 equiv) and Cs.COs (396 mg, 1.215 mmol,
3 equiv) at room temperature. The resulting mixture was stirred for 2 h at 100 °C under nitrogen
atmosphere. The reaction was quenched with water at room temperature. The aqueous layer was
extracted with ethyl acetate (EtOAc) (3 x 5 mL). The resulting mixture 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 nm)
to provide 5-[2-(tert-butoxy)ethoxy]-4-[(1,3-dimethoxypropan-2-yl)amino|-N-| 5-(5-methylpyrazol-
1-yD)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide (150 mg, 62% yield).

{8738} Step 5: Into a 50 mL round-bottom flask were added 5-[2-(tert-butoxy)ethoxy]-4-[(1,3-
dimethoxypropan-2-yl)amino|-N-[5-(5-methylpyrazol-1-y1)-1,3,4-thiadiazol-2-yl]|-6-oxopyran-2-
carboxamide (150 mg, 0.280 mmol, 1 equiv) and HCl(gas) in 1,4-dioxane (5 mL) at room
temperature. The resulting mixture was stirred for 16 h at room temperature. The resulting mixture
was concentrated under reduced pressure. This resulted in 4-[(1,3-dimethoxypropan-2-yl)amino]-5-
(2-hydroxyethoxy)-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide
(145 mg, 97% yield), which was used in the next step directly without further purification.

{8739} Step 6: Into a 50 mL round-bottom flask was added 4-[(1,3-dimethoxypropan-2-yl)amino|-5-
(2-hydroxyethoxy)-N-[5-(5-methylpyrazol-1-yl)-1,3,4-thiadiazol-2-yl]-6-oxopyran-2-carboxamide
(150 mg, 0.312 mmol, 1 equiv), dichloromethane (DCM) (6 mL) and triecthylamine (TEA) (95 mg,
0.94 mmol, 3 equiv) at room temperature. To the above mixture was added methanesulfonyl
methanesulfonate (135 mg, 0.775 mmol, 2.5 equiv) in portions at 0 °C. The resulting mixture was
stirred overnight at room temperature, and then quenched with water at room temperature. The
aqueous layer was extracted with DCM (3 x 10 mL), the organic layer concentrated under reduced
pressure, to provide a residue which was purified by silica gel column chromatography, eluting with
petroleum ether / ethyl acetate (PE / EtOAc) (1:1), to provide 2-({4-[(1,3-dimethoxypropan-2-
yl)amino]-6-{[5-(5-methylpyrazol- 1-yl)-1,3,4-thiadiazol-2-yl |Jcarbamoyl } -2-oxopyran-3-
yl}oxy)ethyl methanesulfonate (80 mg, 41% yield).

{8740} Step 7: Into a 40 mL vial was added 2-({4-[(1,3-dimethoxypropan-2-yl)amino]-6-{[5-(5-
methylpyrazol-1-yl)-1,3.4-thiadiazol-2-yl|carbamoyl}-2-oxopyran-3-yl } oxy)ethyl methanesulfonate
(70 mg, 0.12 mmol, 1 equiv), dichloromethane (DCM) (5 mL), tricthylamine (TEA) (100 mg, 0.988
mmol, 8 equiv) and K,CO; (100 mg, 0.724 mmol, 6 equiv) at room temperature. The resulting

mixture was stirred for 16 h at 40 °C, and then quenched with water at room temperature. The
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aqueous layer was extracted with DCM (3 x 5 mL), the organic layer concentrated under reduced
pressure, and 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 nm)
to provide a crude product, which was further purified by Chiral-Prep-HPLC (XBridge Prep Phenyl
OBD Column, 19*250 mm, 5 um; mobile phase, water (0.05% trifluoroacetic acid (TFA)) and
MeCN (35% MeCN up to 45% in 10 min); Detector, UV 254 nm) to provide 1-(1,3-
dimethoxypropan-2-yl)-N-(5-(5-methyl-1H-pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-5-ox0-1,2.3.5-
tetrahydropyrano|3,4-5][ 1,4 Joxazine-7-carboxamide (5.5 mg, 9% yield). LCMS (ES, m/z) = 363.1
[M+1]+. '"H NMR (400 MHz, DMSO-ds) 6 7.73 (d, J=2.9 Hz, 1H), 7.53 (d, /= 3.4 Hz, 1H), 6.41
(s, 1H), 4.45 - 4.32 (m, 2H), 4.07 (d, J= 4.2 Hz, 2H), 3.59 — 3.50 (m, 2H), 3.49 — 3.35 (m, 4H), 3.24
(d,J=2.2Hz, 6H), 2.65 (d,J= 2.5 Hz, 3H).

{07411 Compounds provided in below Table A were synthesized, or may be synthesized, following
the Procedures as described, with reference to the Examples. LC-MS data is provided for each
compound synthesized. Dashed lines (--) indicate no data available. For purposes of the Examples
and the Assay section, “Rac-X" signifies a mixture of stereoisomers: Compounds “Xa” and “Xb”.

Structures of the compounds listed in Table A are also provided in Table 1 or Table 2.

Table A. Additional compounds

Comp’ LCMS
p Name [M+1] Procedure
d# +

(R)-3-methoxy-4-(3-
(methoxymethyl)pyrrolidin-1-yl)-N-
1 (5-(5-methyl-1H-pyrazol-1-yl)-1,3.4- 447.1
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-
carboxamide

Prepared according to Example 1,
Part C, Step 2 using (R)-3-
(methoxymethyl)pyrrolidine as the
“amine reagent”

3-methoxy-4-(4-
(methoxymethyl)piperidin-1-y1)-N-(5-
2 (5-methyl-1H-pyrazol-1-y1)-1,3,4- 461.15
thiadiazol-2-yl)-2-oxo0-2H-pyran-6-
carboxamide

Prepared according to Example 1,
Part C, Step 2 using 4-
(methoxymethyl)piperidine as the
“amine reagent”

4-(((18,2R)-2-
hydroxycyclopentyl)amino)-3-
5 methoxy-N-(5-(5-methyl-1H-pyrazol- | 433.10
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide

Prepared according to Example 1,
Part C, Step 2 using (1R,2S)-2-
aminocyclopentan-1-ol as the
“amine reagent”
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Table A. Additional compounds
C , LCMS
(:;I;p Name [M+1] Procedure
+
4-(((15,39)-3-
hydroxycyclopentyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-yD)-1,3,4-thiadiazol-2-yl)-2-oxo-
éﬁ? yran-6-carboxamide (Compound Prepared accordipg to Example 1,
Rac-6 43310 Part C Step 2 using rac-(1,3-trans)-
4-(((1R3R)-3- ‘ z-an}lnocycloperjl’tan-l-ol as the
hydroxycyclopentyl)amino)-3- amine reagent
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-yD)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound
6b*)
(R)-3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,

g pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-4- 43110 Part C, Step 2 using (R)-3-
(3-(methylsulfonyl)pyrrolidin-1-y1)-2- ’ (methylsulfonyl)pyrrolidine as the
oxo0-2H-pyran-6-carboxamide “amine reagent”
3-methoxy-4-(((1,3-cis)-3- .
methoxycyclobutyl)amino)-NV-(5-(5- ngacreg tzccg r:lsllr;g t&%ﬁ:ﬁﬁ 136_ L

0 methyl-1H-pyrazol-1-yl)-1.3.4- 433.10 methogcycyrc)slobutar%- 1-amine as the
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- . s »
carboxamide amine reagent
3-methoxy-4-(((1,4-trans)-4- .
methoxycyclohexyl)amino)-N-(5-(5- g;?acre csl t2;c§ rljlslir;ggtz)l a}fgﬁsl)e _i_

11 methyl-1H-pyrazol-1-yl)-1,3,4- 461.10 th ’ loh n-l-’amine as the
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- Te IOXYCyClo e,},( &
carboxamide amine reagent
g_géﬁgi;?ﬁg?g?ggﬁ;ﬁ?g_1 yD) Prepared accordipg to.Exa.ur.lple 1,

12 - 447.05 | Part C, Step 2 using piperidin-4-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2- Imethanol as the “amine reasent”
ox0-2H-pyran-6-carboxamide yimethanot as the -a £
3-methoxy-4-(((35,4R)-4- .
methoxytztrahydroﬁiran& -yl)amino)- Pr.epare:;clsa:ﬁoréc‘hng to Example 13

13 | N-(5-(5-methyl-1H-pyrazol-1-yl)- 449.05 “mséﬁfoi o trail-yc-lro fran3-amine as
1,3,4-th1ad1azol-2-yl)-2-oxo-2H- the “amine reagent”
pyran-6-carboxamide
3-methoxy-4-(((15,2R)-2-
methoxycyclopentyl)amino)-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3.4-
thiadiazol-2-yl)-2-0x0-2H-pyran-6- .
carboxamidey(éompound lré)lya*) g;ﬁfacrecsl tz;cg rljlsllr;gg t?acli}z?n;ﬂies)l-’z-

Rac-14 447.10 ’ ’

3-methoxy-4-(((1R,25)-2-
methoxycyclopentyl)amino)-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3.4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide (Compound 14b*)

methoxycyclopentan-1-amine as the
“amine reagent”
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Table A. Additional compounds

Comp’ LCMS
omp Name [M+1] Procedure
d# +
4-(((15.29)-2-
hydroxycyclopentyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
%jg{a—f )y ran-6-carboxamide (Compound Prepared according to Example 1,
Part C, Step 2 using rac-(1,2-trans)-
Rac-135 433.10 2-aminocyclopentan-1-ol as the
4-((1R.2R)-2- . “amine reagent”
hydroxycyclopentyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound
15b*)
4-((1.3-trans)-3- . Prepared according to Example 1,
hydroxycyclobutyl)amino)-3- .
Part C, Step 2 using (1,3-trans)-3-

16 methoxy-N-(5-(5-methyl-1H-pyrazol- | 419.05 . o .

L aminocyclobutan-1-ol as the “amine
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo- reagent”
2H-pyran-6-carboxamide £
4-((2-(2.2- . Prepared according to Example 1,
difluoroethoxy)ethyl)amino)-3- .

Part C, Step 2 using 2-(2,2-
17 methoxy-N-(5-(5-methyl-1H-pyrazol- | 457.05 . .

o difluoroethoxy)ethan-1-amine as the
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo- “amine reasent”
2H-pyran-6-carboxamide £
4-(bicyclo[2.2.2]octan-1-ylamino)-3- Prepared according to Example 1,

18 methoxy-N-(5-(5-methyl-1H-pyrazol- 457 10 Part C, Step 2 using
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo- ‘ bicyclo[2.2 2]octan-1-amine as the
2H-pyran-6-carboxamide “amine reagent”
3-methoxy-4-(4-methoxypiperidin-1- Prepared according to Example 1,

19 y1)-N-(5-(5-methyl-1H-pyrazol-1-yl)- 447 05 Part C, Step 2 using 4-
1.3.4-thiadiazol-2-yl)-2-ox0-2H- ' methoxypiperidine as the “amine
pyran-6-carboxamide reagent”
(R)-3-methoxy-N-(3-(>-methyl-1A- Prepared according to Example 1,
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- o (R

20 | oxo-4-(((tetrahydrofuran-2- 433,10 | Part €, Step 2 using (R)- .

ydrofuran .
) (tetrahydrofuran-2-yl)methanamine
yl)methyl)amino)-2H-pyran-6- as the “amine rea »
. gent
carboxamide
($)-4-((1-hydroxypropan-2-
yl)amino)-3-methoxy-N-(5-(5- Prepared according to Example 3

24 methyl-1H-pyrazol-1-y1)-1,3.4- 407.0 | using (5)-2-aminopropan-1-ol as the
thiadiazol-2-yl)-2-ox0-2H-pyran-6- “amine reagent”
carboxamide
(R)-4-((1-hydroxypropan-2-
yl)amino)-3-methoxy-N-(5-(5- Prepared according to Example 3

25 methyl-1H-pyrazol-1-y1)-1,3.4- 407.10 | using (R)-2-aminopropan-1-ol as the

thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide

“amine reagent”
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Table A. Additional compounds
C , LCMS
(:;I;p Name [M+1] Procedure
+
3-methoxy-4-(((13.2R)-2- Prepared according to Example 7
methoxycyclohexyl)amino)-N-(5-(5- using (1S.2R)-2-

27 methyl-1H-pyrazol-1-y1)-1,3.4- 461.20 5L, .

S methoxycyclohexan-1-amine as the
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- “amine reagent”
carboxamide g
(R)-4-(3-hydroxypyrrolidin-1-yl)-3- Prepared according to Example 1,
methoxy-N-(5-(5-methyl-1H-pyrazol- . i o

30 LN 419.1 | Part C, Step 2 using (R)-pyrrolidin-3
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo- ol as the “amine reagent”
2H-pyran-6-carboxamide
(R)-5-methoxy-4-(3- Prepared according to Example 1,
methoxypyrrolidin-1-y1)-N-(5-(5- Part C. Step 2 using (R)-3-

31 methyl-1H-pyrazol-1-yl)-1.3.4- 433.1 methogiypyrrolidine as the “amine
thiadiazol-2-yl)-6-ox0-6H-pyran-2- reagent”
carboxamide g
>-methoxy-4-(3- Prepared according to Example 1,
methoxypropylamino)-N-(5-(5- Part C, Step 2 using 3-

32 methyl-1H-pyrazol-1-y1)-1,3.4- 421.0 me tho;< roban-1-amine as the
thiadiazol-2-yl)-6-0x0-6 H-pyran-2- “amineylia pen ¢
carboxamide g
4-(2-hydroxy-2-methylpropylamino)- Prepared according to Example 1,
5-methoxy-N-(5-(5-methyl-1H- Part C, Step 2 using 1-amino-2-

33 Y e 421.0 :
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-6- ’ methylpropan-2-ol as the “amine
ox0-6H-pyran-2-carboxamide reagent”
(R)-4-(2-(hydroxymethy)pyrrolidin- Prepared according to Example 1
I-yD)-5-methoxy-N-(5-(5-methyl-1H- . i .

34 e 433.0 | Part C, Step 2 using (R)-pyrrolidin-2
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-6- o 5

. ylmethanol as the “amine reagent
ox0-6H-pyran-2-carboxamide
4-((3-hydroxypropyl)amino)-3- Prepared according to Example 1
methoxy-N-(5-(5-methyl-1H-pyrazol- . o -

35 L 407.0 | Part C, Step 2 using 3-aminopropan
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo- 1ol as the “amine reagent”
2H-pyran-6-carboxamide
3-methoxy-4-(((1R,2R)-2-
methoxycyclobutyl)amino)-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3.4-
thladlazol.-z-yl)-z-oxo-2H—pyr*an-6- Prepared according to Example 1,
carboxamide (Compound 36a*) Part C, Step 2 using rac-(1,2-trans)-

Rac-36 433.0 ’ ’

3-methoxy-4-(((15,25)-2-
methoxycyclobutyl)amino)-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3.4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide (Compound 36b*)

2-methoxycyclobutan-1-amine as the
“amine reagent”
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Table A. Additional compounds
C , LCMS
omp Name [M+1] Procedure
d# +
4-(((1R,2R)-2-
hydroxycyclobutyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound Prepared according to Example 1
* >
Rac-37 37a%) 4190 Part C, Step 2 using rac-(1,2-cis)-2-
o 4-((15.25)-2- ‘ aminocyclobutan-1-ol as the “amine
hydroxycyclobutyl)amino)-3- reagent
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound
37b*)
(R)-3-methoxy-4-(2- Prepared according to Example 1,
(methoxymethyl)pyrrolidin-1-yl)-N- Part C. Step 2 using (R)-2-
38 (3-(>-methyl-1H-pyrazol-1-y)-1,3.4- -} 447.1 (methc;xymethyl)pyrrolidine as the
thiadiazol-2-yl)-2-ox0-2H-pyran-6- “amine reagent”
carboxamide g
(5)-3-methoxy-4-2- Prepared according to Example 1,
(methoxymethyl)pyrrolidin-1-yl)-N- Part C, Step 2 using (S)-2-
39 (3-(>-methyl-1H-pyrazol-1-y)-1,3.4- -} 447.1 (methc;xymethyl)pyrrolidine as the
thiadiazol-2-yl)-2-ox0-2H-pyran-6- “amine reagent”
carboxamide g
(85)-4-(2~(hydroxymethylpyrrolidin- Prepared according to Example 1
40 | yD-3-methoxy-N-(>-G-methyl-1H- | 33 1| po i “Gtep 2 using (S)-pyrrolidin-2-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- Imethanol as the “amine reagent”
. y gen
oxo0-2H-pyran-6-carboxamide
;- {l;lcgclﬂl 1 '_ll]f)en:[tﬁni l-ylarlr_lér_lof)-_ Prepared according to Example 10,
41 [5-(3-chloro-1-methylpyrrol-2-y 448.0 | Step 7 using bicyclo[1.1.1]pentan-1-
1,3,4-thiadiazol-2-yl]-5-methoxy-6- amine as the “amine reagent”
oxopyran-2-carboxamide
3-meth1cj Tff-g:gsg(i:t?ftglytéﬁé_ 1)-2- Prepared according to Example 1,
42 byrazor 1-yl-2,2,%-thiadia Y 417.0 | Part C, Step 2 using pyrrolidin-2-one
ox0-4-(2-oxopyrrolidin-1-y1)-2H- s .
. as the “amine reagent
pyran-6-carboxamide
4-(((1R.25)-2-
hydroxycyclobutyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
ig{a—f )y ran-6-carboxamide (Compound Prepared accordipg to Exampl; 1,
Rac-43 4190 Part C, Step 2 using rac-(1,2-cis)-2-

4-(((18,2R)-2-
hydroxycyclobutyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound
43b*)

aminocyclobutan-1-ol as the “amine
reagent”
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Table A. Additional compounds

Comp’ LCMS
d # Name [M+1] Procedure
+
3-methoxy-4-((3- .
(methoxymethyl)bicyclo[1.1.1]pentan g;l[oacrecsl tzccg rssllrf’ t;)_Example L,

44 | -1-yl)amino)-N-(3-(3-methyl-1H- 4591 | bif:’ o gl L pontan-1-
pyrazol-1-y1)-13,4-thiadiazol-2-y1)-2- B ays they“amihé rfa s
ox0-2H-pyran-6-carboxamide g
ii)(;i;fgj)rgl_)gey,gg}[(;_ljégfg[?n-1- Prepared according to Example 1,

1 RN ) Part C, Step 2 using 3-

45 methyl-1H-pyrazol-1-yl)-1,3,4 440.0 inobicyclo[ 1. 1.1 pentane-1-
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- amInobICyciof 1. i pentanc i
carboxamide carbonitrile as the “amine reagent
4-(4-hydroxypiperidin-1-yl)-3- .
methoxy-N-(5-(5-methyl-1H-pyrazol- Prepared accordmg to.Exe.m?ple L,

46 1-y1)-1.3.4-thiadiazol-2-yl)-2-0xo- 433.1 PaIt“C, Step 2 usmgjp1per1d1n-4-ol as
2H-pyran-6-carboxamide the "amine reagent
N-(5-(3-chloro-1-methyl- 1 H-pyrrol-2- Compounds 47* and 48* were
yl)-1,3.4-thiadiazol-2-y1)-3-methoxy- prepared and stereoisomers separated

47* 4-((1S.2R)-2- 4800 | according to Example 2 using 4-
methoxycyclopentyl)amino)-2-oxo- bromo-N-(5-(3-chloro-1-methyl-1H-
2H-pyran-6-carboxamide pyrrol-2-yl)-1,3.4-thiadiazol-2-yl)-3-

methoxy-2-oxo-2H-pyran-6-

carboxamide (product of Example

10, Step 6) as the “halo-pyrone
N-(5-(3-chloro-1-methyl- 1 H-pyrrol-2- reagent” and rac-(1,2-cis)-2-
y1)-1.3,4-thiadiazol-2-yl)-3-methoxy- methoxycyclopentan-1-amine as the

A8%* 4-(((1R,25)-2- 480.0 amine reagent’ .
methoxycyclopentyl)amino)-2-oxo- . )
2H-pyran-6-carboxamide Compound 47* was the first eluting

peak; Compound 48* was the second

eluting peak.
(5)-3-methoxy-4-((2-methoxy-1- .
phenylethyl)amino)-N-(3-(3-methyl- Prgpared according to Example 9

49 1 H-pyrazol-1-yl)-1.3 4-thiadiazol-2- 483.1 using (S)-2-methox§/-l-phenylethan-
yl)-2-0x0-2H-pyran-6-carboxamide I-amine as the “amine reagent
ii)(;frlﬁi,a)sgl.ﬁ[jtﬂgg? r(l;?(-s_ Prepared according to Example 1,

1 RN ) Part C, Step 2 using 2-

50 methyl-1H-pyrazol-1-yl)-1,3,4 444.1 . .
thiadiazol-2-y1)-2-0x0-2H-pyran-6- Sxasp1ro[3 .3]he[2:[an-6-am1ne as the
carboxamide amine reagent
ii)(;i;?rﬁ)lgc_ﬁi%[li;y}ﬁ e(;(?(ns__“_ Prepared according to Example 1,

L ES ) Part C, Step 2 using 2-

51 methyl-1H-pyrazol-1-y1)-1,3,4 431.0 ) .
thiadiazol-2-y1)-2-0x0-2H-pyran-6- oxabicyclo[2.1.1]hexan-4-amine as
carboxamide the “amine reagent”
3-methoxy-4-(((1R,25)-2-
methoxycyclohexyl)amino)-N-(5-(5- Prepared according to Example 13

52 methyl-1H-pyrazol-1-y1)-1,3.4- 461.1 | using (1R,25)-2-methoxycyclohexan-

thiadiazol-2-yl)-2-ox0-2 H-pyran-6-
carboxamide

I-amine as the “amine reagent”
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Table A. Additional compounds
Comp’ LCMS
d #p Name [M+1] Procedure
+
4-(((1S,2R)-2-
(hydroxymethyl)cyclopentyl)amino)-
3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-
oxo-2H-pyran-6;carboxam1de Prepared according to Example 1,
(Compound 55a*) . .
Part C, Step 2 using rac-((1,2-cis)-2-
Rac-55 433.15 .
aminocyclopentyl)methanol as the
(1R, 25)-2- “amine reagent”
(hydroxymethyl)cyclopentyl)amino)- g
3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-
oxo0-2H-pyran-6-carboxamide
(Compound 55b*)
(5)-3-methoxy-4-(3- Prepared according to Example 1,
methoxypyrrolidin-1-y1)-N-(5-(5- Part C, Step 2 using (S)-3-
57 methyl-1H-pyrazol-1-y1)-1,3.4- 433.15 - DOp = USING o
S methoxypyrrolidine as the “amine
thiadiazol-2-yl)-2-ox0-2 H-pyran-6- >
. reagent
carboxamide
(5)-4-3-(hydroxymethyl)pyrrolidin- Prepared according to Example 1,
I-yD)-3-methoxy-N-(5-(5-methyl-1H- . s
58 e 433.05 | Part C, Step 2 using (S)-pyrrolidin-3-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2- Imethanol
ox0-2H-pyran-6-carboxamide Y
4-((35,4R)-3,4-dimethoxypyrrolidin- Prepared according to Example 1,
59 I-y])-3-methoxy-N- R (5-(5-methyl- 463.05 Pgrt C, Step 2 using (3S,4R)-3,4-‘
1H-pyrazol-1-y1)-1,3,4-thiadiazol-2- dimethoxypyrrolidine as the “amine
yl)-2-0x0-2H-pyran-6-carboxamide reagent”
(5)-3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,
60 pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4- 43110 Part C, Step 2 using ($)-3-
(3-(methylsulfonyl)pyrrolidin-1-y1)-2- ’ (methylsulfonyl)pyrrolidine as the
ox0-2H-pyran-6-carboxamide “amine reagent”
4-(((1S,3R)-3-
hydroxycyclopentyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
éi{f )y ran-6-carboxamide (Compound Prepared according to Example 1,
Rac-61 43212 Paﬁ C, Step 2 using rac-(1,3-cis)-3-
4-(1R39)-3- imln‘ocyclopenta’l’n-l-ol as the
hydroxycyclopentyl)amino)-3- amine reagent
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound
61b*)
($)-4-((1.1-
dioxidotetrahydrothiophen-3- Prepared according to Example 1,
62 yl)amino)-3-methoxy-N-(5-(5- 167.05 Part C, Step 2 using (S)-3-

methyl-1H-pyrazol-1-y1)-1,3.4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide

aminotetrahydrothiophene 1,1-
dioxide as the “amine reagent”
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Table A. Additional compounds
Comp’ LCMS
Name [M+1] Procedure

d# +
4-(bis(2-methoxyethyl)amino)-3- Prepared according to Example 1,

63 methoxy-N-(5-(5-methyl-1H-pyrazol- 46510 Part C, Step 2 using bis(2-
1-yD)-1,3,4-thiadiazol-2-yl)-2-oxo- ' methoxyethyl)amine as the “amine
2H-pyran-6-carboxamide reagent”
(5)-3-methoxy-4-((1-methoxypropan- Prepared according to Example 1,

64 2-yl)amino)-N-(5-(5-methyl-1H- 42120 Part C, Step 2 using (S)-1-
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2- ' methoxypropan-2-amine as the
ox0-2H-pyran-6-carboxamide “amine reagent”
4-(((1.3-cis)-3- . Prepared according to Example 1,
hydroxycyclobutyl)amino)-3- Part C, Step 2 using (1,3-cis)-3-

65 methoxy-N-(5-(5-methyl-1H-pyrazol- | 419.20 o lobutan-1- ’ the “ami
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo- amimocyclobutai-1-0 as the ~amine
2H-pyran-6-carboxamide reagent
(5)-3-methoxy-N-(5-(3-methyl-1- Prepared according to Example 1,
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- Part C. Step 2 using (S)-

66 | oxo-4-(((tetrahydrofuran-2- 433.05 | Ctramm drorf)‘uran-2 c Dmcthanamine
yhmethyljamino)-2H-pyran-6- as the Zamine reaant”
carboxamide
3-methoxy-4-(((1R,25)-2-
methoxycyclobutyl)amino)-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3.4-
f;ﬁ)%i;ﬁii-dzg(lé-ifg;;ﬁg]gy;a)n-6- Prepared according to Example 1,

Rac-67 44310 Part C, Step 2 using rac-(1.,2-cis)-2-
3-methoxy-4-(((15.2R)-2- f};elnthiff;yr"g:lzz‘t{fan'l'mmne as the
methoxycyclobutyl)amino)-N-(5-(5- g
methyl-1H-pyrazol-1-y1)-1,3.4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide (Compound 67b*)
4-((35,4R)-3-hydroxy-4-
methoxypyrrolidin-1-yl)-3-methoxy-

N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-
22;1?-6-carboxamlde (Compound Prepared according to Example 1,

Rac-68 449 10 Part C, Step 2 llei.l’lg rac-(3,4-cis)-4-
4-((3R45)-3-hydroxy-4- methoxypyrolidin-3-ol as the
methoxypyrrolidin-1-yl)-3-methoxy- g
N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide (Compound
68b*)
3-methoxy-4-(((1.3-trans)-3- Prepared according to Example 1,
methoxycyclobutyl)amino)-NV-(5-(5- Part C, Step 2 using (1.3-trans)-3-

69 | methyl-1H-pyrazol-1-yl)-1,3 4- 433,12 | A7, SP £ USING (1, 2-1rans

thiadiazol-2-yl)-2-oxo-2H-pyran-6-
carboxamide

methoxycyclobutan-1-amine as the
“amine reagent”
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Comp’ LCMS
Name [M+1] Procedure
d# +
3-methoxy-4-(((15,25)-2-
methoxycyclohexyl)amino)-N-(5-(5- Prepared according to Example 13
70 methyl-1H-pyrazol-1-y1)-1,3.4- 461.10 | using (15,25)-2-methoxycyclohexan-
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- I-amine as the “amine reagent”
carboxamide
(5)-3-methoxy-N-(5-(5-methyl-1H- Compounds 71* and 72* were
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-4- prepared and stercoisomers separated
71%* ((I-methyl-2-oxopyrrolidin-3- 446.12 | according to Example 2 using 3-
yl)amino)-2-oxo-2H-pyran-6- amino-1-methylpyrrolidin-2-one as
carboxamide the “amine reagent”.
(R)-3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-4- Compound 71* was the first eluting
72% ((1-methyl-2-oxopyrrolidin-3- 446.12 | peak; Compound 72* was the second
yl)amino)-2-oxo-2H-pyran-6- cluting peak.
carboxamide
3-methoxy-4-((1-methoxy-2-
methylpropan-2-yl)amino)-N-(5-(5- Prepared according to Example 13
76 methyl-1H-pyrazol-1-y1)-1,3.4- 435.14 | using 1-methoxy-2-methylpropan-2-
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- amine as the “amine reagent”
carboxamide
(5)-3-methoxy-4-((1-methoxy-3-
methylbutan-2-yl)amino)-N-(5-(5- Prepared according to Example 13
77 methyl-1H-pyrazol-1-y1)-1,3.4- 449.15 | using (S)-1-methoxy-3-methylbutan-
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- 2-amine as the “amine reagent”
carboxamide
(R)-3-methoxy-4-((1-methoxy-3-
methylbutan-2-yl)amino)-N-(5-(5- Prepared according to Example 13
78 methyl-1H-pyrazol-1-y1)-1,3.4- 449.15 | using (R)-1-methoxy-3-methylbutan-
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- 2-amine as the “amine reagent”
carboxamide
4-(((18,2R)-1-hydroxy-2,3-dihydro-
1H-inden-2-yl)amino)-3-methoxy-N-
(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-
thladlazol.-2-yl)-2-oxo-2H-pyran-6- Prepared according to Example 13
carboxamide (Compound 81a*) . . .
using rac-(1,2-cis)-2-amino-2,3-
Rac-81 481.05 dihydro-1H-inden-1-ol as the “amine
4-(((1R,25)-1-hydroxy-2,3-dihydro- ”
1H-inden-2-yl)amino)-3-methoxy-N- reagent
(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide (Compound 81b*)
(R)-4-((1,1-
dioxidotetrahydrothiophen-3- Prepared according to Example 1,
22 yl)amino)-3-methoxy-N-(5-(5- 46710 Part C, Step 2 using (R)-3-

methyl-1H-pyrazol-1-y1)-1,3.4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide

aminotetrahydrothiophene 1,1-
dioxide as the “amine reagent”
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Table A. Additional compounds
C , LCMS
omp Name [M+1] Procedure
d# +
N-(-G3 -chlpro.-l-methyl- 1H-pyrrol-2- Prepared according to Example 10,
yl)-1,3,4-th1ad1azol-2-yl)-4-(((1S,2R)- Step 7 using (1R 2S)-2-
83 2-hydroxycyclopentyl)amino)-3- 466.10 aminocyclopenta’n-l-ol as the
methoxy-2-0x0-2H-pyran-6- “amine reagent”
carboxamide g
N-(5-(3-chloro-1-methyl-1H-pyrrol-2-
yl)-1,3,4-thiadiazol-2-y1)-4-((1,3- Prepared according to Example 10,
34 dimethoxypropan-2-yl)amino)-3- 484.10 | Step 7 using 1,3-dimethoxypropan-2-
methoxy-2-0x0-2H-pyran-6- amine as the “amine reagent”
carboxamide
N-(3-(3-chloro-1-methyl-1//-pyrrol-2- Prepared according to Example 16
yl)-1,3,4-th1ad1azol-2-yl)-4-(((1S,2R)- using (1R.2S)-2-aminocyclopentan-
85 2-hydroxycyclopentyl)amino)-3-(2- 510.10 1ol as the “amine reagent” in Step
methoxyethoxy)-2-ox0-2H-pyran-6- )
carboxamide
N-(-G3 -chlpro.-l-methyl- 1H-pyrrol-2- Prepared according to Example 16
yD-1.3.4-thiadiazol-2-y1)-4-(((1R.25)- using (1S,2R)-2-aminocyclopentan-
86 2-hydroxycyclopentyl)amino)-3-(2- 449.15 1ol as thé “amine reagent” in Step
methoxyethoxy)-2-ox0-2H-pyran-6- )
carboxamide
(R)-4-(3-(hydroxymethyl)pyrrolidin- Prepared according to Example 1
I-yD)-3-methoxy-N-(5-(5-methyl-1H- . i L
88 e 433.0 | Part C, Step 2 using (R)-pyrrolidin-3
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- Imethanol as the “ami &
. ylmethanol as the “amine reagen
oxo0-2H-pyran-6-carboxamide
4-((2,2-difluoroethyl)amino)-3- Prepared according to Example 1,
20 methoxy-N-(5-(5-methyl-1H-pyrazol- 413.00 Part C, Step 2 using 2,2-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo- ’ difluoroethan-1-amine as the “amine
2H-pyran-6-carboxamide reagent”
3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,
90 pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2- 431.00 Part C, Step 2 using 2,2.2-
ox0-4-((2,2 2-trifluorocthyl)amino)- ’ trifluorocthan-1-amine as the “amine
2H-pyran-6-carboxamide reagent”
4-((35,45)-3-hydroxy-4-
methoxypyrrolidin-1-yl)-3-methoxy-
N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-
gﬁir;-&carboxamlde (Compound Prepared according to Example 1,
Rac-91 449 05 Part C, Step 2 using rac-(3,4-trans)-

4-((3R.4R)-3-hydroxy-4-
methoxypyrrolidin-1-yl)-3-methoxy-
N-(5-(5-methyl-1H-pyrazol-1-yl)-
1,3,4-thiadiazol-2-yl)-2-ox0-2H-
pyran-6-carboxamide (Compound
91b*)

4-methoxypyrrolidin-3-ol as the
“amine reagent”
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Table A. Additional compounds

Comp’ LCMS
d # Name [M+1] Procedure
+
4-((35.,45)-3,4-dimethoxypyrrolidin-
I-yD)-3-methoxy-N-(5-(5-methyl-1H-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-
?égﬁfgggéag ég:;arboxamﬂe Prepared according to Example 1,
Rac-92 p 163.05 Part C, Step 2 using rac-(3,4-trans)-
4-((38,45)-3,4-dimethoxypyrrolidin- iéﬁcﬁlnserg’?ftyfr olidine as the
1-y1)-3-methoxy-N-(5-(5-methyl-1H- g
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2-
oxo0-2H-pyran-6-carboxamide
(Compound 92b*)
(5)-3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,
93 pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4- 4195 Part C, Step 2 using (S)-oxetan-2-
((oxetan-2-ylmethyl)amino)-2-oxo- ’ ylmethanamine as the “amine
2H-pyran-6-carboxamide reagent”
(5)-3-methoxy-4-(2- .
(methoxymethyl)azetidin-1-y1)-N-(3- E;elfar(esci :az‘icordlng to Example 13
95 (5-methyl-1H-pyrazol-1-y1)-1,3,4- 433.15 5 1
thiadiazol-2-y1)-2-ox0-2H-pyran-6- S}nethoxymethylzazetldlne as the
carboxamide amine reagent
3-methoxy-N-(5-(5-methyl-1H- .
pyrazol-1-yl)-1.3 d-thiadiazol-2-y1)-2- Prepared according to Example 13
96 0x0-4-(2-0xopiperidin-1-yl)-2H- 431.05 | using piperidin-2-one as the “amine
pyran-6-carboxamide reagent
3-methoxy-4-((1- .
(methoxymethyl)cyclopropyl)amino)- P;?rf)arle _d according to Example 13
97 N-(5-(5-methyl-1H-pyrazol-1-yl)- 433.10 | W18
1,3,4-thiadiazol-2-yl)-2-ox0-2H- (methoxymethyl)cyclopropan-1-
p;fr’an- 6-carboxam.de amine as the “amine reagent”
3-methoxy-4-((3-
(methoxymethyl)oxetan-3-yl)amino)- Prepared according to Example 13
98 N-(5-(5-methyl-1H-pyrazol-1-yl)- 44910 | using 3-(methoxymethyl)oxetan-3-
1,3,4-thiadiazol-2-yl)-2-ox0-2H- amine as the “amine reagent”
pyran-6-carboxamide
4-(1,1-dioxidoisothiazolidin-2-yl)-3- .
methoxy-N-(5-(5-methyl-1H-pyrazol- Pr@par.ed agcordlqg to Exat.npl.e 13
99 1-y1)-1.3 4-thiadiazol-2-yl)-2-oxo- 453.0 | using isothiazolidine 1,1-dioxide as
2H-pyran-6-carboxamide the "amine reagent
3-methoxy-4-(((3R.45)-4- .
methoxytetrahydrofuran-3-yl)amino)- P;?rf)ar(zc}{azcssc))ic‘lfng to Example 13
102 N-(5-(5-methyl-1H-pyrazol-1-yl)- 4491 | USS ’ .
1.3.4-thiadiazol-2-y1)-2-ox0-2H- methoxy‘tetrahydroﬁiran& -amine as
pyran-6-carboxamide the “amine reagent
4-(benzylamino)-3-methoxy-N-(5-(5- Prepared according to Example 1,
103 methyl-1H-pyrazol-1-yl)-1,3,4- 439 05 Part C, Step 2 using

thiadiazol-2-yl)-2-ox0-2 H-pyran-6-
carboxamide

phenylmethanamine as the “amine
reagent”
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Comp’ LCMS
d # Name [M+1] Procedure
+
3-methoxy-N-(5-(5-methyl-1H- .
pyrazol-1-yl)-1,3,4-thiadiazol-2-y1)-4- Prepared according to Example 3

104 (oxetan-3-ylamino)-2-oxo-2H-pyran- 405.05 | using oxetan-3-amine as the “amine
6-carboxamide reagent
3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,

105 pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-4- 363.10 Part C, Step 2 using methylamine
(methylamino)-2-oxo-2H-pyran-6- ’ hydrochloride as the “amine
carboxamide reagent”
4-(dimethylamino)-3-methoxy-N-(5- .
(5-methyl-1H-pyrazol-1-yl)-1,3,4- Prepared according to Example 3

106 thiadiazol-2-y1)-2-ox0-2H-pyran-6- 377.0 | using dimethylamine hydrochloride
carboxami dey by as the “amine reagent”
3-methoxy-4-(((15,25)-2-
methoxycyclopentyl)amino)-N-(5-(5-
methyl-1H-pyrazol-1-y1)-1,3.4-
thiadiazol-2-yl)-2-ox0-2H-pyran-6- .
carboxami dey( éompoun d 1%y7a*) Prepared according to Example 1,

Part C, Step 2 using rac-(1,2-trans)-

Rac-107 447.05 )

3-methoxy-4-((1R.2R)-2- ’ 2-methoxycyclopentan-1-amine as

methoxycyclopentyl)amino)-N-(5-(5- the “amine reagent

methyl-1H-pyrazol-1-y1)-1,3.4-

thiadiazol-2-yl)-2-ox0-2H-pyran-6-

carboxamide (Compound 107b*)

($)-4-(3-hydroxypyrrolidin-1-yl)-3- .

methoxy-N-(5-(5-methyl-1H-pyrazol- Prepared accordlpg to Examplg: 1

110 1-y1)-1.3 4-thiadiazol-3-yl)-2-oxo- 419.05 | Part C, Step 2 using (S)-pyrrolidin-3-
) H-pyr’ar’l- 6-carboxamide ol as the “amine reagent”
3-methoxy-4-((3- .
methoxybyicyc(l(o[l .1.1]pentan-1- Prepared accordlpg to Example 1,

111 | yl)amino)-N-(3-(5-methyl-1H- 44510 Ef“;‘hc’ Sltfip 21“5[1111% 31] L
pyrazol-1-yl)-1,3 4-thiadiazol-2-yl)-2- anelm:};ys t}feyi;miﬁé rf: e‘;‘&,,
oxo0-2H-pyran-6-carboxamide g
4-(((1R.25)-2- ~
hy(cgoxyc?/)clopen tyl)amino)-3- Prepared accordmg to Example 1,

112 | mothoxy-N-(5-(5-methyl- 1 H-pyrazol- | 433,10 | P € Sep 2 using (15.28)-2-
1-y1)-1.3 4-thiadiazol-2-yl)-2-oxo- T
2H-pyran-6-carboxamide £
4-(((35:45)-4- N o Prepared according to Example 1,
hydroxytetrahydrofuran-3-yl)amino) .

Part C, Step 2 using (3S,45)-4-

113 3-methoxy-N-(5-(5-methyl-1H- 435.00 inotetrahvdrofuran-3-ol as th
pyrazol-1-yl)-1,3 4-thiadiazol-2-yl)-2- i s e O e
oxo0-2H-pyran-6-carboxamide g
(R)-3-methoxy-4-((2-methoxy-1- Prepared according to Example 1,

114 phenylethyl)amino)-N-(5-(5-methyl- 483 1 Part C, Step 2 using (R)-2-methoxy-

1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-
y1)-2-0x0-2H-pyran-6-carboxamide

I-phenylethan-1-amine as the
“amine reagent”
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4-((3-
(difluoromethyl)bicyclo[1.1.1]pentan- Prepared according to Example 1,

115 I-yDamino)-3-methoxy-N-(5-(5- 164.95 Part C, Step 2 using 3-
methyl-1H-pyrazol-1-y1)-1,3.4- ' (difluoromethyl)bicyclo[1.1.1]pentan
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- -1-amine as the “amine reagent”
carboxamide
4-((3- . Prepared according to Example 1
(cyanomethyl)bicyclo[1.1.1]pentan-1- Part C., Step 2 using 2-(3- ’

116 | yDamino)-3-methoxy-N-(5(5- 4541 b p1 Ol 1g |
Tethvl-1H- 1-1-v1)-1.3 4- ) aminobicyclo[1.1.1]pentan-1-

yl-1H-pyrazol-1-y1)-1.3, L o
S yl)acetonitrile as the “amine
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- reagent”
carboxamide £
4-((3-(2-hydroxypropan-2- Prepared according to Example 1,
yDbicyclo[1.1.1]pentan-1-yl)amino)- Part C, Step 2 using 2-(3-

117 3-methoxy-N-(5-(5-methyl-1H- 473.15 | aminobicyclo[1.1.1]pentan-1-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- yl)propan-2-ol as the “amine
oxo0-2H-pyran-6-carboxamide reagent”
(R)-3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,

118 pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4- 419 05 Part C, Step 2 using (R)-oxetan-2-
((oxetan-2-ylmethyl)amino)-2-oxo- ’ ylmethanamine as the “amine
2H-pyran-6-carboxamide reagent”

(R)-3-methoxy-4-((2- Prepared according to Example 1,
methoxypropyl)amino)-N-(5-(5- Part C. Step 2 using (R)-2-
119 | methyl-1H-pyrazol-1-yl)-1.3,4- 421.10 » Dp = USME 2
C methoxypropan-1-amine as the
thiadiazol-2-yl)-2-ox0-2H-pyran-6- o . i

. amine reagent
carboxamide
3-methoxy-4-((2-methoxy-2- Prepared according to Example 13

120 methylpropyl)amino)-N-(5-(5-methyl- 43515 )

. ) using 2-methoxy-2-methylpropan-1-
1H-pyrazol-1-yl)-1,3 4-thiadiazol-2- amine as the “amine reasent”
yl)-2-0x0-2H-pyran-6-carboxamide £
(R)-3-m§thoxy-4-((l-methoxypropan- Prepared according to Example 13
2-yl)amino)-N-(5-(5-methyl-1H- ) .

121 g 421.1 | using (R)-1-methoxypropan-2-amine
pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2- o i

. as the “amine reagent
ox0-2H-pyran-6-carboxamide
3-methoxy-4-(((1R,25)-2- Compounds 122* and 123* were
methoxycyclobutyl)amino)-N-(5-(5- )
« prepared and stereoisomers separated
122 methyl-1H-pyrazol-1-y1)-1,3.4- 433.0 . ;
S according to Example 14 using rac-
thiadiazol-2-yl)-2-ox0-2H-pyran-6- :

. (1,2-cis)-2-methoxycyclobutan-1-
carboxamide amine as the “amine reagent”
3-methoxy-4-(((1S,2R)-2- gent .
methoxycyclobutyl)amino)-N-(3-(3- Compound 122* was the first eluting

123* | methyl-1H-pyrazol-1-yl)-1,3.4- 433.0 X w
C peak; Compound 123* was the
thiadiazol-2-yl)-2-oxo-2H-pyran-6- :

. second eluting peak.
carboxamide
3-methoxy-4-(((15,3R)-3- Compounds 124* and 125* were
methoxycyclopentyl)amino)-N-(5-(5- prepared and stercoisomers separated

124* | methyl-1H-pyrazol-1-yl)-1,3.4- 447.10 | according to Example 14 using 4-

thiadiazol-2-yl)-2-ox0-2H-pyran-6-
carboxamide

bromo-5-methoxy-N-[5-(5-
methylpyrazol-1-yl)-1,3,4-thiadiazol-
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2-yl]-6-oxopyran-2-carboxamide as
“halo-pyrone reagent” and rac-(1,3-
3-methoxy-4-(((1R,35)-3- cis)-3-methoxycyclopentan-1-amine
methoxycyclopentyl)amino)-N-(5-(5- as the “amine reagent”.
125* | methyl-1H-pyrazol-1-yl)-1,3.4- 447.10
thiadiazol-2-yl)-2-ox0-2H-pyran-6- Compound 124* was the first eluting
carboxamide peak; Compound 125* was the
second eluting peak.
N-(-G3 -chlpro.-l-methyl- 1H-pyrrol-2- Prepared according to Example 10,
127 | YD-13.4thiadiazol-25y)-3-methoxy- |47 | gtep; 7 using 2-methoxyethan-1-
4-((2-methoxyethyl)amino)-2-oxo- ’ . . »
. amine as the “amine reagent
2H-pyran-6-carboxamide
(R)-N-(5-(3-chloro-1-methyl-1H-
pyrrol-2-yl)-1,3.4-thiadiazol-2-yl)-3- Prepared according to Example 10,
128 methoxy-4-((1-methoxypropan-2- 453.95 | Step 7 using (R)-1-methoxypropan-
yl)amino)-2-ox0-2H-pyran-6- 2-amine as the “amine reagent”
carboxamide
4-((1,3-dimethoxypropan-2-
yl)amino)-N-(5-(5-(hydroxymethyl)- Prepared according to Example 32,
143 1H-pyrazol-1-yl)-1,3 4-thiadiazol-2- 467.0 | Step 5 using 1,3-dimethoxypropan-2-
yl)-3-methoxy-2-ox0-2H-pyran-6- amine as the “amine reagent”
carboxamide
N-|5-(3-chlorothiophen-2-y1)-1,3,4- Prepared according to Example 4 by
146 thiadiazol-2-yl]-5-methoxy-4-[(2- 442 9 replacing 4-chlorothiophene-3-
methoxyethyl)amino]-6-oxopyran-2- ' carbonitrile with 3-chlorothiophene-
carboxamide 2-carbonitrile
Prepared according to step 2 of
Example 21 by replacing 5-methoxy-
4-({3-methoxybicyclo[1.1.1]pentan-
N-|5-(3-chlorothiophen-2-y1)-1,3,4- 1-yl}amino)-N-[5-(5-methylpyrazol-
147 thiadiazol-2-yl]-4-[(2- 428 90 1-y1)-1,3,4-thiadiazol-2-yl]-6-
hydroxyethyl)amino]-5-methoxy-6- ' oxopyran-2-carboxamide with N-[5-
oxopyran-2-carboxamide (3-chlorothiophen-2-yl1)-1,3,4-
thiadiazol-2-yl]-5-methoxy-4-[(2-
methoxyethyl)amino]-6-oxopyran-2-
carboxamide (Compound 146)
5-methoxy-4-[(35)-3-methoxy-2- Prepared according to Example 37
151 oxopyrrolidin-1-yl]-N-[5-(5- 447 1 by replacing (R)-3-
methylpyrazol-1-yl)-1,3,4-thiadiazol- ’ hydroxypyrrolidin-2-one with (5)-3-
2-yl]-6-oxopyran- 2- carboxamide hydroxypyrrolidin-2-one
(R)-3-methoxy-4-(4-methoxy-2- Prepared according to Example 37
154 oxopyrrolidin-1-y1)-N-(5-(5-methyl- 447 1 by replacing (R)-3-
1H-pyrazol-1-y1)-1,3,4-thiadiazol-2- ’ hydroxypyrrolidin-2-one with (&)-4-
y1)-2-0x0-2H-pyran-6-carboxamide hydroxypyrrolidin-2-one
(5)-3-methoxy-4-(4-methoxy-2- Prepared according to Example 37
155 oxopyrrolidin-1-y1)-N-(5-(5-methyl- 447 1 by replacing (R)-3-

1H-pyrazol-1-y1)-1,3,4-thiadiazol-2-
y1)-2-0x0-2H-pyran-6-carboxamide

hydroxypyrrolidin-2-one with (5)-4-
hydroxypyrrolidin-2-one
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3-methoxy-4-{[(2R.3R)-3- Prepared according to Example 43
methoxybutan-2-ylJamino }-N-[5-(5- . .

161 . 435.1 | by replacing (3.5,45)-4-aminooxolan-
methylpyrazol-1-yl)-1,3.4-thiadiazol- . .
2-y1]-6-oxopyran- 2-ca’rb’oxami do 3-ol with (2R,3R)-3-aminobutan-2-ol
5-methoxy-4-{[(3R,4R)-4- Prepared according to Example 43

162 methoxyoxolan-3-ylJamino }-N-[5-(5- 449 10 by replacing (35,45)-4-aminooxolan-
methylpyrazol-1-yl)-1,3.4-thiadiazol- ' 3-ol with (3R,4R)-4-aminooxolan-3-
2-y1]-6-oxopyran-2-carboxamide ol
>-methoxy-4-{[(25.35)-3- Prepared according to Example 43
methoxybutan-2-yl|amino } -6-oxo0-/N- . .

163 o 435.05 | by replacing (3.5,45)-4-aminooxolan-
[3-(pyrazol-1-y1)-1.3.4-thiadiazol-2- 3-ol with (25,38)-3-aminobutan-2-ol
yl]pyran-2-carboxamide ’
3-methoxy-4-(((1R,2S5)-2-methoxy-
2,3-dihydro-1H-inden-1-yl)amino)-N-

(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4-

thladlazol.-2-yl)-2-oxo-2H-pyra£-6- Prepared according to Example 43

carboxamide (Compound 164a*) b lacing (35 45)-A-ami 1
Rac-164 495 70 | by replacing (35, S)- -aminooxolan-

’ 3-ol with rac-(1,2-cis)-1-amino-2,3-

3-methoxy-4-(((15,2R)-2-methoxy- dihvdro-1H-inden-2-ol

2,3-dihydro-1H-inden-1-yl)amino)-N- Y

(5-(5-methyl-1H-pyrazol-1-y1)-1,3,4-

thiadiazol-2-yl)-2-ox0-2H-pyran-6-

carboxamide (Compound 164b*)

5-methoxy-N-[5-(5-methylpyrazol-1-

yl)-1,3.4-thiadiazol-2-yl]-6-ox0-4- Prepared according to Example 47

169 ({2-](3R)-oxolan-3- 463.1 | by replacing cyclopropanol with (R)-
yloxy]ethyl}amino)pyran-2- tetrahydrofuran-3-ol
carboxamide
(R)-3-methoxy-4-((1-methoxy-3- Prepared according to Example 43
phenylpropan-2-yl)amino)-N-(5-(5- . .

e 1o\ ) by replacing (395,45)-4-aminooxolan-

170 methyl-/H-pyrazol-1-yl)-1,3,4 497.15 . .
thiadiazol-2-yl)-2-oxo-2H-pyran-6- 3-ol with (R)-2-amino-3-
carboxamide phenylpropan-1-ol
(5)-4-(2-(cyanomethyl)pyrrolidin-1-
yl)-3-methoxy-N-(5-(5-methyl-/H- Prepared according to Example 50

175 pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- | 442.1 | by replacing (R)-prolinol with (5)-
oxo0-2H-pyran-6-carboxamide prolinol
4-((2-cyanoethyl)amino)-3-methoxy- Prepared according to Example 50

176 N-(5-(5-methyl-/H-pyrazol-1-yl)- 402,05 by replacing (R)-prolinol with 2-
1,3,4-thiadiazol-2-yl)-2-ox0-2H- ’ aminoethan-1-ol
pyran-6-carboxamide
4-(isopropylamino)-5-methoxy-N-[5- Prepared according to Example 17,
(5-methylpyrazol-1-y1)-1,3,4- ) . o .

179 thiadiazol-2-y1]-6-0xopyran-2- 391.10 | using propan-2-aming as the “amine
carboxamidey ™ reagent”
4-(cyclopropylamino)-5-methoxy-N- Prepared according to Example 1,

130 [5-(5-methylpyrazol-1-y1)-1,3,4- 389 05 Part C, Step 2 using

thiadiazol-2-yl]-6-oxopyran-2-
carboxamide

cyclopropanaminge as the “amine
reagent”
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4-((2-(dimethylamino)ethyl)amino)- Prepared according to Example 1,
181 3-methoxy-N-(5-(5-methyl-1H- 42020 Part C, Step 2 using N, N-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- ’ dimethylethane-1,2-diamine as the
oxo0-2H-pyran-6-carboxamide “amine reagent”
4-(bicyclo[1.1.1]pentan-1-ylamino)- Prepared according to Example 1,
132 3-methoxy-N-(5-(5-methyl-1H- 415.05 Part C, Step 2 using 3-
pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- ’ methylbicyclo[1.1.1]pentan-1-amine
ox0-2H-pyran-6-carboxamide as the “amine reagent”
3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,
183 pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-4- 45510 Part C, Step 2 using 2-
((2-(methylsulfonyl)ethyl)amino)-2- ’ (methylsulfonyl)ethan-1-amine as the
ox0-2H-pyran-6-carboxamide “amine reagent”
(R)-3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,
184 pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-2- 419 10 Part C, Step 2 using (R)-
oxo0-4-((tetrahydrofuran-3-yl)amino)- ’ tetrahydrofuran-3-amine as the
2H-pyran-6-carboxamide “amine reagent”
(5)-3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 1,
185 pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-2- 41905 Part C, Step 2 using (S)-
oxo0-4-((tetrahydrofuran-3-yl)amino)- ’ tetrahydrofuran-3-amine as the
2H-pyran-6-carboxamide “amine reagent”
3-methoxy-N-(3-(3-methyl-1A- Prepared according to Example 1,
186 | pyrazol-l-yl)-1.3.4-thiadiazol-2-y1)-4- | 4 5 | pa ¢ Step 2 using morpholine as
morpholino-2-oxo0-2H-pyran-6- ' o »
. the “amine reagent
carboxamide
(5)-3-methoxy-4-((2- Prepared according to Example 1,
methoxypropyl)amino)-N-(5-(5- Part C. Step 2 using (S)-2-
187 | methyl-1H-pyrazol-1-yl)-1,3,4- 421.10 - DeP &
o methoxypropan-1-amine as the
thiadiazol-2-yl)-2-ox0-2H-pyran-6- . "
. amine reagent
carboxamide
N-(5-(3-chloro-1-methyl-1H-pyrrol-2-
yl)-1,3,4-thiadiazol-2-y1)-4-(((1S,2R)-
2-hydroxycyclopentyl)amino)-3-
methoxy-2-oxo-2H-pyran-6- « Prepared according to Example 10
carboxamide (Compound 188a*) . D)2
Rac-188 466.05 Step 7 using rac-(1,2-cis)-2-

N-(5-(3-chloro-1-methyl-1H-pyrrol-2-
yl)-1,3.4-thiadiazol-2-y1)-4-(((1R,25)-
2-hydroxycyclopentyl)amino)-3-
methoxy-2-oxo-2H-pyran-6-
carboxamide (Compound 188b*)

aminocyclopentan-1-ol as the
“amine reagent”
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4-(((1S,2R)-2-
hydroxycyclohexyl)amino)-3-
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound Prepared according to Example 1

* >

Rac-189 189a%) 447 1 Part C, Step 2 using rac-(1,2-cis)-2-

4-((1R25)-2- ‘ aminocyclohexan-1-ol as the “amine
hydroxycyclohexyl)amino)-3- reagent
methoxy-N-(5-(5-methyl-1H-pyrazol-
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide (Compound
189b*)
3-methoxy-4-(((1- . Prepared according to Example 1,
methoxycyclopropyl)methyl)amino)- Part C. Step 2 using (I-

190 N-(5-(5-methyl-1H-pyrazol-1-yl)- 433.05 me tho%ycyclopropyl)me thanamine
1,3,4-thiadiazol-2-yl)-2-ox0-2H- . »

. as the “amine reagent
pyran-6-carboxamide
(5)-N=(3-(3-chloro-1-methyl-1H- Prepared according to Example 1,
pyrrol-2-yl)-1,3.4-thiadiazol-2-yl)-3- Part C. Step 2 using (S)-2-

193 methoxy-4-((2- 454.10 methoxypropan-1-amine as the
methoxypropyl)amino)-2-oxo-2H- “amine reasent”
pyran-6-carboxamide g
(R)-3-methoxy-4-(2- Prepared according to Example 1,
(methoxymethyl)azetidin-1-y1)-NV-(5- Part C. Step 2 using (R)-2-

194 (5-methyl-1H-pyrazol-1-y1)-1,3,4- 433.1 (me thc;x methyl)azetidine as the
thiadiazol-2-yl)-2-ox0-2H-pyran-6- “amine Zea eZt”
carboxamide g
4;)(a(uznfr;g;g€itmhzgi)i -51]1\?_ >(<;1t1(-55 __ Prepared according to Example 1,
Y Y Part C, Step 2 using 2,2-dimethyl-

195 methyl-1H-pyrazol-1-y1)-1,3.4- 461.15 1 3-dioxan-5-amine as the “amine
thiadiazol-2-yl)-2-ox0-2 H-pyran-6- réa ent”
carboxamide g
3-methoxy-4-((1- . Prepared according to Example 1,
(methoxymethyl)cyclobutyl)amino)- Part C. Step 2 using 1-

196 N-(5-(5-methyl-1H-pyrazol-1-yl)- 447.10 (me thc;xyme thyl)eyclobutan-1-amine
1,3,4-thiadiazol-2-y1)-2-ox0-2H- PXYMEYHEyelon

. as the “amine reagent
pyran-6-carboxamide
N-(5-(3-chloro-1-methyl-1H-pyrrol-2-
yl)-1,3,4-thiadiazol-2-yl)-4-(((1R,25)- Prepared according to Example 10

197 2-hydroxycyclopentyl)amino)-3- 466.10 | Step 7 (15,2R)-2-aminocyclopentan-
methoxy-2-oxo-2H-pyran-6- 1-ol as the “amine reagent”
carboxamide
3-methoxy-4-((1R.2R)-2- Prepared according to Example 1,
methoxycyclohexyl)amino)-N-(5-(5- Part C. Step 2 using (IR.2R)-2-

202 methyl-1H-pyrazol-1-y1)-1,3.4- 462.20 ’

thiadiazol-2-yl)-2-ox0-2 H-pyran-6-
carboxamide

methoxycyclohexan-1-amine as the
“amine reagent”
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3-methoxy-N-(5-(5-methyl-1H- Prepared according to Example 55
204 pyrazol-1-yl)-1,3,4-thiadiazol-2-yl)-4- 106.15 by replacing tert-butyl (2-
((2-(methylamino)ethyl)amino)-2- ’ aminoethyl)carbamate with tert-butyl
ox0-2H-pyran-6-carboxamide (2-aminoethyl)(methyl)carbamate
Prepared according to Example 48
4-(((15.2R)-2-(2.2- . by replacing (15,2R)-2-
difluoroethoxy)cyclopentyl)amino)-3- aminocvelopentan-1-ol
206 methoxy-N-(5-(5-methyl-1H-pyrazol- | 497.15 h drocﬁflorige with (1R.25)-2-
1-yl)-1,3,4-thia%iazol-2ciyl)-2-oxo- azlmocyclopeman_l_ol’
2H-pyran-6-carboxamide hvdrochlorid
ydrochloride
3-methoxy-4-(((25,3R)-3-
methoxybutan-2-yl)amino)-N-(5-(5- Prepared according to Example 43
207 methyl-1H-pyrazol-1-y1)-1,3.4- 435.15 | by replacing (35,45)-4-aminooxolan-
thiadiazol-2-yl)-2-ox0-2H-pyran-6- 3-ol with (2R,3S)-3-aminobutan-2-ol
carboxamide
(R)-N~(5-(3-chloro-1-methyl-114- Prepared according to Example 10
pyrrol-2-yl)-1,3.4-thiadiazol-2-yl)-3- Step 7 by replacing propan-2-amine
213 methoxy-4-((2-methoxy-1- 516.1 with (R)-2-methoxy-1-phenylethan-
phenylethyl)amino)-2-oxo-2H-pyran- l-amine y-i-pheny
6-carboxamide
3-methoxy-N-(5~(3-methyl-1H- Prepared according to Example 1,
216 | Pyrazol-l-yl)-1.3.d-thiadiazol-2-yD)-2- 13 1 | pyy C, Step 2 using pyrrolidine as
oxo-4-(pyrrolidin-1-yl)-2H-pyran-6- the “amine reagent”
carboxamide g
4-(trans-4- . Prepared according to Example 1,
hydroxycyclohexyl jamino)-3- Part C, Step 2 using (1,4-trans)-4-
217 | methoxy-N-(3-(5-methyl-1H-pyrazol- | 447.00 | " = ckl)’hexan_%_ol’as A
1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo0- reagenty,,
2H-pyran-6-carboxamide
4-((3-
(hydroxymethyl)bicyclo[1.1.1]pentan Prepared according to Example 1,
218 -1-yl)amino)-3-methoxy-N-(5-(5- 44510 Part C, Step 2 using (3-
methyl-1H-pyrazol-1-yl)-1,3,4- ’ aminobicyclo[1.1.1]pentan-1-
thiadiazol-2-yl)-2-0x0-2 H-pyran-6- yl)methanol as the “amine reagent”
carboxamide
3-methoxy-4-((1.4-cis-4- Prepared according to Example 1,
methoxycyclohexyl)amino)-N-(5-(5- Part C. Step 2 using (1.4-cis)-4-
219 methyl-11-pyrazol-1-yl)-1,3,4- 461.00 methogc c 1[c)slohexa%l-l-’amine as the
thiadiazol-2-yl)-2-ox0-2 H-pyran-6- o OXYeY -
carboxamide amine reagent
4-(1.4-cis-4- . Prepared according to Example 1,
hydroxycyclohexyl)amino)-3- Part C, Step 2 using (1,4-cis)-4-
220 methoxy-N-(5-(5-methyl-1H-pyrazol- | 447.10 ’ ’

1-y1)-1,3,4-thiadiazol-2-yl)-2-oxo-
2H-pyran-6-carboxamide

aminocyclohexan-1-ol as the “amine
reagent”
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Table A. Additional compounds

Comp’ LCMS
d #p Name [M+1] Procedure
+
Prepared according to Example 64
(R)-1-(1-methoxypropan-2-yl)-N-(5- with the following modifications:
(5-methyl-1H-pyrazol-1-yl)-1,3.4- (25)-1-methoxypropan-2-amine was
222 thiadiazol-2-yl)-5-ox0-1,2,3,5- 433.0 | used as the “amine reagent” in Step
tetrahydropyrano|3,4-b][1,4]oxazine- 4. In Step 7, no tricthylamine was
7-carboxamide used and the reaction was performed
at 80 °C for 1.5 h.
Prepared according to Example 64
with the following modifications:
((1R,25)-2-aminocyclopentane-1-
carbonitrile was used as the “amine
i . (5 reagent” in Step 4. In Step 7, no
1-((1R,25)-2-cyanocyclopentyl)-N~(3 tricthylamine was used and the
(5-methyl-1H-pyrazol-1-yl)-1,3.4- nd st rification
223 | thiadiazol-2-yl)-5-ox0-1,2.3,5- 454, | ScCONC STAsE PUllTratlon was
. performed using Chiral-Prep-HPLC
tetrahydropyrano|3,4-b][1,4]oxazine- . - o
7-carboxamide with the following conditions:
CHIRAL ART Amylose-SA, 2%25
cm, 5 um; mobile phase, Hexanes
(0.1% TFA) and McOH:EtOH=1:1
(hold 70% MeOH:EtOH=1:1in 7
min); Detector, UV 254nm.
Prepared according to Example 64
with the following modifications:
(15,2R)-2-aminocyclopentane-1-
carbonitrile was used as the “amine
i . (5 reagent” in Step 4. In Step 7, no
1-((13.2R)-2-cyanocyclopentyl)-N~(3 tricthylamine was used and the
(5-methyl-1H-pyrazol-1-yl)-1,3.4- nd st rification
224 | thiadiazol-2-yl)-5-ox0-1,2.3,5- 454, | ScCONC STAsE PUllTratlon was
. performed using Chiral-Prep-HPLC
tetrahydropyrano|3,4-b][1,4]oxazine- . - o
7-carboxamide with the following conditions:
CHIRAL ART Amylose-SA, 2%25
cm, 5 um; mobile phase, Hexanes
(0.1% TFA) and McOH:EtOH=1:1
(hold 70% MeOH:EtOH=1:1in 7
min); Detector, UV 254nm.
Prepared according to Example 64
(R)-1-(1-cyclopropyl-2- with the following modifications:
methoxyethyl)-N-(3-(5-methyl-1H- I(rllftil-c;czgll;ﬁﬁiyr}ézv-vas used as the
225 pyrazol-1-y1)-1,3,4-thiadiazol-2-yl)-5- | 459.2 Y

ox0-1,2,3 5-tetrahydropyrano|3,4-
b][1,4]oxazine-7-carboxamide

“amine reagent” in Step 4. In Step
7, no triethylamine was used and the
reaction was performed at 80 °C for
1 h.
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Table A. Additional compounds
Comp’ LCMS
d #p Name [M+1] Procedure
+
Prepared according to Example 64
()-1-(1-cyclopropyl-2- with the following modifications:
methoxyethyl)-N-(5-(3-methyl-14- I(rlli)};cl);(cyeﬁlc;rr)lfrfliyrlléz- as used as the
226 | pyrazol-1-yl)-1,3.4-thiadiazol-2-yl)-5- | 459.2 | L= S0%Y Ly
ox0-1,2,3 5-tetrahydropyrano|3,4- amne reagent. in Step 4. In Step
BI[1 4]c;x£1zine-7-carboxami do ’ 7, no triethylamine was used and the
’ reaction was performed at 80 °C for
1 h.
Prepared according to Example 64
(R)-1-(2-methoxy-1-phenylethyl)-N- with the following modifications:
(5-(5-methyl-1H-pyrazol-1-yl)-1,3.4- (1R)-2-methoxy-1-phenylethanamine
227 thiadiazol-2-yl)-5-ox0-1,2,3,5- 4952 | was used as the “amine reagent” in
tetrahydropyrano|3,4-b][1,4]oxazine- Step 4. In Step 7, no triecthylamine
7-carboxamide was used and the reaction was
performed at 50 °C for 5 h.
Compound 228 may be prepared
4-((2-methoxycthyl)amino)-N-(5-(5- accordlng to Example 15 using 2-
methyl-1H-pyrazol-1-y1)-1.3 4- morphohnoethan.-l-ol in place of 2-
278 thiadiazol-2-y1)-3-(2- e _ methoxyethanol in step 1 and using
morpholinoethoxy)-2-0x0-2H-pyran- 2-methoxyethan-1-amine in place of
6-carboxamide (R)-2-methoxy-1-phenylethan-1-
amine as the “amine reagent” in
step 4.
Compound 229 may be prepared
4((2-methoxyethyl)amino)-N-(5-(5- according to Example 15 using 2-
methyl-1H-pyrazol-1-y1)-1.3 4- thlomorphollnoethgn- I-ol in place .of
279 thiadiazol-2-y1)-2-0x0-3- (2’_ ’ _ 2-methoxyethanol in step .1 and using
thiomorpholinoethoxy)-2H-pyran-6- 2-methoxyethan-1-amine in place of
carboxamide (R).-2-methoxy- I-phenylethan- 1 -
amine as the “amine reagent” in
step 4.
Compound 230 may be prepared
3-((1-methoxycyclopropylmethoxy)- according to Example 15 using (1-
4-((2-methoxycthyl)amino)-N-(3-(5- methoxycyclopropyl)methapol n
230 methyl-1H-pyrazol-1-y1)-1.3 4- _ place Qf 2-methoxyethanol in step 1
thiadiazol-2-y1)-2-ox0-2 H-i)}iran- 6- and using 2-methoxyethan-1-amine
carboxamide in place of (R)-2-methoxy-1-
phenylethan-1-amine as the “amine
reagent” in step 4.
Compound 231 may be prepared
. according to Example 15 using (R)-
(5)-4-((2-methoxyethylamino)-N-(3- tetrahydrofuran-3-ol in place of 2-
(5-methyl-1H-pyrazol-1-y1)-1,3.4- Y i P .
731 thiadiazol-2-y1)-2-0x0-3- e _ methoxyethanol in step 1 and using

((tetrahydrofuran-3-yl)oxy)-2H-
pyran-6-carboxamide

2-methoxyethan-1-amine in place of
(R)-2-methoxy-1-phenylethan-1-
amine as the “amine reagent” in
step 4.
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Table A. Additional compounds

C s LCMS
omp Name [M+1] Procedure
d# +

Compound 232 may be prepared
according to Example 15 using (5)-
tetrahydrofuran-3-ol in place of 2-
methoxyethanol in step 1 and using
2-methoxyethan-1-amine in place of
(R)-2-methoxy-1-phenylethan-1-
amine as the “amine reagent” in
step 4.

(R)-4-((2-methoxyethyl)amino)-N-(5-
(5-methyl-1H-pyrazol-1-y1)-1,3,4-
232 thiadiazol-2-yl)-2-oxo0-3- --
((tetrahydrofuran-3-yl)oxy)-2H-
pyran-6-carboxamide

Biological Assay Methods
{07421 cGAS catalyzes the cyclization of ATP and GTP to produce cGAMP, which is the activating
ligand of STING. Human ¢GAS (hcGAS) inhibition can thus be quantified by measuring how much
c¢GAMP is formed either indirectly, by monitoring ATP-depletion as in the hcGAS Kinase-Glo assay
(as described below), or directly, such as using the hcGAS LCMS assay (as described below).

(i) hcGAS Kinase-Glo assay
{8743} Compounds were tested for their human-cGAS (h-cGAS) inhibition activity using the
methodology reported in Lama ¢t al., “Development of human ¢GAS-specific small molecule
inhibitors for repression of dsDNA-triggered interferon expression”, Nature Communications 10,
Article number: 2261 (2019), with slight changes to some conditions as shown in Table B.
{8744} The results of the assay, expressed in ICso values, are reported in Table D with the following
designations: A represents an ICso value <0.01 uM; B represents an 1Cso value > 0.01 uM and <

0.03 uM; C represents an I1Csp value > 0.03 uM and < 0.1 uM; D represents an 1Cso value > 0.1,

Table B. Summary of hcGAS Kinase-Glo assay conditions
Reagent/Conditions Lama et al. Changes to Lama
Enzyme hcGAS (nM) 100 40
Buffer Tris(hydroxymethyl)aminomethane 20 20
hydrochloride (Tris-HCl) pH 7.4 (mM)
MgCl, (mM) 5 10
NaCl (mM) 150 25
Tween™-20 (%) 0.01 0.01
ZnCl; (uM) 1 1
Dithiothreitol (DTT) (mM) 1 1
Dimethylsulfoxide (DMSO) (%) 0.5 5
Substrates | Adenosine triphosphate (ATP) (uM) 100 100
Guanosine triphosphate (GTP) (uM) 100 100
Double stranded DNA (dsDNA) (nM) 25 25
Assay Plate (wells) 384 384
Incubation length (h) 7 3
Total volume (uL) 20 20
Kinase-Glo Max (uL) 20 20
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(ii) heGAS LCMS assay
{1745} Compounds were tested for their h-cGAS inhibition activity using direct measurement of
¢GAMP production by LC/MS. Briefly, compounds were incubated with enzyme and substrates for
4 hours (see Table C), before the reaction was stopped with 3 volumes of 70/30 Acetonitrile/H,O
mix containing 0.15 mM ¢GAMP-">C10"°N; as internal standard and mixed for 5 min. After
centrifugation (3700 rpm, 10 min, 10° Celsius), 100 mL of each reaction was collected and mixed to
equal volume of Acetonitrile. Samples were then analyzed on Qexective (Column: XBridge BEH
Amide Column, 130A, 3.5 um, 3 mm X 50 mm, Mobile phase A: 10mM Ammonium acetate in
95/5% H»0/Acetonitrile (0.5% DMSO), Mobile phase B: Acetonitrile (0.5% DMSO).
{8746} The results of the assay, expressed as ICso values, are reported in Table D with the following
designations: A represents an ICsp value < 0.005 uM; B represents an I1Cso value > 0.005 uM and <
0.02 uM; C represents an [Cso value > 0.02 uM and < 0.06 uM; D represents an ICso value > 0.06
and < 0.2 uM; E represents an ICso value > 0.2.

Table C. Summary of hcGAS LCMS assay conditions

Enzyme hcGAS (nM) 0.5

Buffer Tris(hydroxymethyl)aminomethane 20
hydrochloride (Tris-HCl) pH 7.4 (mM)
MgCl, (mM) 10
NaCl (mM) 25
Tween™-20 (%) 0.01
ZnCl, (UM) 1
Dithiothreitol (DTT) (mM) 1
Dimethylsulfoxide (DMSO) (%) 5

Substrates ATP (uM) 100
Guanosine triphosphate (GTP) (uM) 100
Double stranded DNA (dsDNA) (nM) 25

Assay Plate (wells) 96
Incubation length (h) 4
Total volume (uL) 40

(iii) Results
{1747} Activity data obtained from the above referenced assay methods is provided in Table D.

Dashed lines (--) indicate no data is available.

Table D. Activity Data

hcGAS hcGAS hcGAS hcGAS
Comp’d kinase-glo | LCMS ICs, Comp’d kinase-glo LCMS ICs
I1Cso (uM) (uM) 1Cso (uM) (uM)

1 B B 118 -- B

2 B -- 119 B B
3* -- A 120 B B
4* -- B 121 B B

5 -- B 122* -- B
Rac-6 B B 123*% -- B
Rac-7 A A 124% -- B
8 B B 125% -- B
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Table D. Activity Data
hcGAS hcGAS hcGAS hcGAS
Comp’d kinase-glo | LCMS ICs Comp’d kinase-glo LCMS ICso
I1Cso (uM) (uM) 1Cso (uM) (uM)

9 C -- 126 -- B

10 B B 126-OMe B B

11 B C 127 B A
12 B -- 128 -- A
13 -- B 129 A B
Rac-14 B B 129-OMe B A
Rac-15 C - 130 C C
16 C -- 131 B B
17 -- C 132% -- B
18 -- A 133* -- B
19 B -- 134 C --
20 -- C 135 - C
21* -- B 136 B B
22% -- A 137 D --
Rac-23 B A 138 -- E
24 C -- 139 C --
25 C -- 140 -- D
Rac-26 -- A 141 D --
27 -- B 142 -- C
Rac-28 -- E 143 -- C
29 C -- 144 B --
30 B B 145 -- E
31 B B 146 B B
32 C -- 147 D --
33 B C 148 D --
34 C -- 149 -- B
35 B -- 150 -- B
Rac-36 B B 151 -- B
Rac-37 B -- 152 -- B
38 B B Rac-153 -- B
39 B -- 154 -- C
40 B -- 155 -- B
41 A A 156 -- D
42 A A 157 -- E
Rac-43 B B 158 -- D
44 C -- Rac-159 -- B
45 B -- 160 -- B
46 B -- 161 -- A
47* -- A 162 -- B
48* -- B 163 -- D
49 -- C Rac-164 -- B
50 -- D 165 -- D
51 -- B 166 -- A
52 -- B Rac-167 -- A
53 -- A 168 -- D
54 -- A 169 -- E
Rac-55 -- E 170 -- B
Rac-56 -- B 171 -- B
57 B B 172* -- B
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Table D. Activity Data
hcGAS hcGAS hcGAS hcGAS
Comp’d kinase-glo | LCMS ICs Comp’d kinase-glo LCMS ICso
I1Cso (uM) (uM) 1Cso (uM) (uM)

58 B -- 173*% -- C
59 B B 174 -- C
60 B B 174-OH C --
Rac-61 B B 175 -- B
62 B B 176 B B
63 D -- 177 -- A
64 C C 177-Ac-OtBu -- --
65 C -- 178 -- C
66 B B 178-Ac -- --
Rac-67 B B 179 C B
Rac-68 B B 180 C --
69 B -- 181 D --
70 -- B 182 B B
71* -- B 183 C B
72%* -- B 184 C C
73 -- A 185 C B
74 -- A 186 C --
75 C B 187 B B
76 B B Rac-188 A A
77 -- B Rac-189 B B
78 -- A 190 -- B
79% -- D 191* -- C
80* -- E 192% -- B
Rac-81 -- E 193 -- A
82 C -- 194 -- B
83 -- A 195 -- B
84 -- A 196 -- B
85 -- B 197 -- B
86 -- A 198* -- C
87 C -- 199*% -- A
88 B -- 200 -- A
89 B -- 201 -- A
90 B -- 202 -- B
Rac-91 A B 203 D --
Rac-92 B B 204 D --
93 -- C 205 -- B
94 -- B 205-Ac -- --
95 -- B 206 -- B
96 -- A 207 -- C
97 -- B 208 -- B
98 -- B Rac-209 -- B
99 -- C 210 -- B
100* -- B 210-Ac -- --
101* -- B 211 -- B
102 -- B 212 -- B
103 C B 213 -- A
104 C -- 214* -- B
105 C -- 215% -- B
106 C C 216 C B
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Table D. Activity Data
hcGAS hcGAS hcGAS hcGAS
Comp’d kinase-glo | LCMS ICs Comp’d kinase-glo LCMS ICs
I1Cso (uM) (uM) 1Cso (uM) (uM)
Rac-107 A B 217 B --
Rac-108 B B 218 B --
Rac-109 B B 219 B --
110 B B 220 B B
111 B B 223 -- B
112 A A 224 -- A
111 B B 225 -- A
112 A A 226 -- A
113 B -- 227 -- A
114 A A 228 -- --
115 B -- 229 -- --
116 B B 230 -- --
117 B B 231A -- --
231B -- --
OTHER EMBODIMENTS

{8748} Claims or descriptions that include “or” between one or more members of a group are
considered satisfied if one, more than one, or all of the group members are present in, employed in, or
otherwise relevant to a given product or process unless indicated to the contrary or otherwise evident
from the context. The present disclosure includes embodiments in which exactly one member of the
group is present in, employed in, or otherwise relevant to a given product or process. The present
disclosure includes embodiments in which more than one, or all of the group members are present in,
employed in, or otherwise relevant to a given product or process.

8749} Furthermore, the present disclosure encompasses all variations, combinations, and
permutations in which one or more limitations, elements, clauses, and descriptive terms from one or
more of the listed claims or embodiments is introduced into another claim or embodiment. For
example, any claim that is dependent on another claim can be modified to include one or more
limitations found in any other claim that is dependent on the same base claim. Where the present
disclosure recites elements presented as lists, e.g., in Markush group format, each subgroup of the
clements is also disclosed, and any element(s) can be removed from the group. It should be further
understood that when any variable (e.g., an R group) is present more than one time in a given
Markush structure (e.g., 2 or more times), and that variable may be selected from a given list of two or
more ¢lements, unless otherwise stated or understood within the context of the present disclosure, that
variable (e.g., the R group) at each repeated occurrence (e.g., 2 or more times) is independent of each
other, being independently selected from that given list.

{87541} It should also be understood that, in general, where the present disclosure, or aspects of the
present disclosure, is/are referred to as comprising particular elements and/or features, certain

embodiments of the present disclosure or aspects of the present disclosure also consist, or consist
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essentially of, such elements and/or features. For purposes of simplicity, those embodiments have not
been specifically set forth in haec verba herein. It is also noted that the terms “comprising”™ and
“containing” are intended to be open and permits the inclusion of additional elements or steps. Where
ranges are given, endpoints are understood to be included. Furthermore, unless otherwise indicated or
otherwise evident from the context and understanding of one of ordinary skill in the art, values that
are expressed as ranges can assume any specific value or sub-range within the stated ranges in
different embodiments of the present disclosure, to the tenth of the unit of the lower limit of the range,
unless the context clearly dictates otherwise.

{8751} This application refers to various issued patents, published patent applications, journal articles,
and other publications, all of which are incorporated herein by reference. If there is a conflict between
any of the incorporated references and the present disclosure, the present disclosure shall control. In
addition, any particular embodiment of the present disclosure that falls within the prior art may be
explicitly excluded from any one or more of the claims. Because such embodiments are deemed to be
known to one of ordinary skill in the art, they may be excluded even if the exclusion is not set forth
explicitly herein. Any particular embodiment of the present disclosure can be excluded from any
claim, for any reason, whether or not related to the existence of prior art.

{8752} The scope of the present embodiments described herein is not intended to be limited to the
above Description, but also includes that as set forth in the appended claims. Those of ordinary skill in
the art will appreciate that various changes and modifications to this description may be made without

departing from the spirit or scope of the present disclosure, as defined in the following claims.

248



WO 2024/137607 PCT/US2023/084787

CLAIMS
What is claimed is:
1. A compound of Formula (I):
0O N—N
Ox O y A
1 | W S (R¥)m
R\O NN
_N
RYR? .

or pharmaceutically acceptable salts thereof, wherein:

Ring A is a 5-membered monocyclic heteroaryl;

R' is C;-Cs alkyl, C»-Cs alkenyl, C»-Cs alkynyl, -Ls-(C3-Cs carbocyclyl), or -Ls-(4- to 10-
membered heterocyclyl), wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are
independently substituted with 0, 1, 2, 3, or 4 R'*; each R'* is independently halogen, -OR'®, -
N(R'®),, -SR'®_ -C(=0)OR'®, -C(=0)N(R'“),, -(C;-C; alkylene)-OR'®, or -(C;-C; alkylene)-SR'®, or
two instances of R'* are taken together to form =0; each R'” is independently hydrogen, C;-Caalkyl,
or C;-C,shaloalkyl, wherein the alkyl and haloalkyl are independently substituted with 0, 1, 2, 3, or 4
R'®; each R'“ is independently hydrogen, C;-C; alkyl, C;-Cs haloalkyl, or -OR'"; each R'" is
independently halogen, -OR™, or -N(R'F),; and each R is independently hydrogen, C;-C; alkyl, or
C,-Cs haloalkyl;

L; is a bond, C,-Cs alkylene, or -(C,-C; alkylene)-O-, wherein the alkylene is independently
substituted with 0, 1, 2, 3, or 4 R'®; and each R'® is independently -(C;-C; alkylene)-OR'® or -OR'®,
or two instances of R'® are taken together to form =0;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently halogen, -OR*®, or -N(R*),, wherein each R** is independently hydrogen, C;-Cs alkyl,
or Ci-C; haloalkyl;

or R! and R” are joined, with the atoms to which they are attached, to form a 6- or 7-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R'#;

R? is C;-Cyo alkyl, C>-Cio alkenyl, C2-Cio alkynyl, Cs-Cio carbocyclyl, or 4- to 10-membered
heterocyclyl, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are independently
substituted with 0, 1, 2, 3, or 4 R**;

or R* and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R** is independently C;-Cs alkyl, C>-C; alkenyl, C>-C; alkynyl, halogen, =0, -L;-CN, -
L1-SOR, -L;-SO,R*, -L1-SR®®, -L,-PO(R*®),.-L,-OR*®, -L1-N(R?®),. -L,-C(=0)N(R*®), or -L.-
C(=0)OR?®, -L;-(C;-Cs carbocyclyl), -Li-(4- to 6-membered heterocyclyl), -L;-(Ce.10 aryl), or -L;-(5-

to 10-membered heteroaryl), or two R** groups are joined, with the atoms to which they are attached,
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to form Cs aryl, 5- to 6-membered heteroaryl, C;-Cs carbocyclyl, or 4- to 6-membered heterocyclyl,
and wherein the alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl are
independently substituted with 0, 1, 2, 3, or 4 R*";

each R*® is independently hydrogen, C;-Cs alkyl, Cs-Cs carbocyclyl, or 4- to 6-membered
heterocyclyl, wherein the alkyl, carbocyclyl, and heterocyclyl are independently substituted with 0, 1,
2,3, 0r4 R°";

each R°“ is independently C;-C; alkyl or C;-C; haloalkyl;

each R’" is independently halogen, -OR**, -CN, C;-C;s alkyl, or C;-C; haloalkyl;

each R** is independently hydrogen, C;-Cs alkyl, or C;-C4 haloalkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*?),, C;-Cs alkyl, or C;-Cs
haloalkyl, wherein each R** and R*® are independently hydrogen, C;-C; alkyl, C;-C; haloalkyl, or -
C(=0)R*, wherein R*“ is C;-Cs alkyl or C;-Cs haloalkyl;

each L; and L is independently a bond, C:-C; alkylene, or C;-Cs haloalkylene; and

mis 0, 1or2.

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein:

Ring A is a 5-membered monocyclic heteroaryl;

R' is C;-Cs alkyl, C»-Cs alkenyl, or C,-Cs alkynyl, wherein the alkyl, alkenyl, and alkynyl are
independently substituted with 0, 1, 2, 3, or 4 R'*; each R'# is independently halogen, -OR'®, or -
N(R'™),; and each R'® is independently hydrogen, C;-C; alkyl or C;-C; haloalkyl;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently halogen, -OR*®, or -N(R*),, wherein each R** is independently hydrogen, C;-Cs alkyl,
or Ci-C; haloalkyl;

R? is C;-Cyo alkyl, C>-Cio alkenyl, C2-Cio alkynyl, Cs-Cio carbocyclyl, or 4- to 10-membered
heterocyclyl, wherein the alkyl, alkenyl, alkynyl, carbocyclyl, and heterocyclyl are independently
substituted with 0, 1, 2, 3, or 4 R**;

or R* and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R** is independently C;-Cs alkyl, C>-C; alkenyl, C>-C; alkynyl, halogen, =0, -L;-CN, -
Li-SOR’®, -L;-SO,R*, -L;-SR*®, -L;-OR?®, -L;-N(R’®),, -L;-(C3-Cs carbocyclyl), -L;-(4- to 6-
membered heterocyclyl), -Li-(Cs.10aryl), or -Li-(5- to 10-membered heteroaryl), or two R** groups are
joined, with the atoms to which they are attached, to form Cs aryl, 5- to 6-membered heteroaryl, Cs-Cs
carbocyclyl, or 4- to 6-membered heterocyclyl, and wherein the alkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, and heteroaryl are independently substituted with 0, 1, 2, 3, or 4 R*®;

each R*® is independently hydrogen, C1-C; alkyl, Cs-Cs carbocyclyl, or 4- to 6-membered
heterocyclyl, wherein the alkyl, carbocyclyl, and heterocyclyl are independently substituted with 0, 1,
2.3,0r4 R";
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each R’ is independently C;-Cs alkyl or C;-C; haloalkyl;

each R*" is independently halogen, -OR**, C;-C; alkyl, or C;-C; haloalkyl;

each R* is independently hydrogen, C,-C; alkyl, or C;-C; haloalkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*?),, C;-Cs alkyl, or C;-Cs
haloalkyl, wherein each R** and R** are independently hydrogen, C;-Cs alkyl, or C;-C; haloalkyl;

each L; and L is independently a bond, C:-C; alkylene, or C;-Cs haloalkylene; and

mis 0, 1or2.

3. The compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, wherein the

VN

. . 3‘N\ 2.
amino moiety R R”is a group of formula (i-a), (ii-a), or (iii-a):
T T N
3A (R 3B 3B
R (), L1-OR™ (i), or L1-OR® (i a).

wherein:

L; is Ci-Cyo alkylene, C,-Cio alkenylene, or C.-Cyo alkynylene;

Ring B is a C5-Cio carbocyclyl or 4- to 10-membered heterocyclyl;

Ring C is a 5- to 10-membered heterocyclyl; and

pis 0, 1,2, or3.
4. The compound of claim 1 or 2, wherein the compound is of Formula (I'):

N~N

1 . : ;

RSBo_ / \RZ
(R3A>p ).

or a pharmaceutically acceptable salt thereof, wherein Ls is Ci-Cio alkylene, C»-Cio alkenylene, or C,-

Cio alkynylene, and pis 0, 1, 2, or 3.
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5. The compound of claim 1 or 2, wherein the compound is of Formula (I''):
O N—N
Ox O \ AN
R | A S (R)m
~o

-
3A
(R )p L1-OR3B (I”)’

or a pharmaceutically acceptable salt thercof, wherein Ring B is C;-Cio carbocyclyl or 4- to 10-

membered heterocyclyl, and pis 0, 1, 2, or 3.

6. The compound of claim 1 or 2, wherein the compound is of Formula (I"):

N—N

O
7\
O, O
N/<S 4
" | H )\®»(R n
SN

N

(R%), c
LOR? a).

or a pharmaceutically acceptable salt thereof, wherein Ring C is a 5- to 10-membered heterocyclyl,

andpis 0, 1, 2, or 3.

7. The compound of claim 1 or 2, wherein the compound is of Formula (I''"'):
QO N-N
oy
S A
H
R! o x> | (R)m
N-R?
R2 ( qu)

or a pharmaceutically acceptable salt thereof, wherein the nitrogen atom of the heteroaryl Ring A is

directly linked to the thiadiazole moiety.

8. The compound of any one of claims 1-7, or a pharmaceutically acceptable salt thereof,

wherein R' is C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R'*.
9. The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein R' is -CHs, -

O\/\\\/N\/\;’ S/\:/\N\/\?’

CH»-C(CHzs),-CH,OCH;3, -CH.CH,OH, -CH,CH,OCHs,
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ot Oy Oy

10. The compound of any one of claims 1-9, or a pharmaceutically acceptable salt thereof,

wherein R? is hydrogen.

11. The compound of any one of claims 1-10, or a pharmaceutically acceptable salt thereof,

wherein R’ is C;-C alkyl substituted with 0, 1, 2, 3, or 4 R**.

12. The compound of any one of claims 1-10, or a pharmaceutically acceptable salt thereof,

wherein R? is C;-Cyo carbocyelyl substituted with 0, 1, 2, 3, or 4 R*,

13. The compound of any one of claims 1-10, or a pharmaceutically acceptable salt thereof,

wherein R’ is 4- to 10-membered heterocyclyl substituted with 0, 1, 2, 3, or 4 R**.

14. The compound of any one of claims 1-10, or a pharmaceutically acceptable salt thereof,
wherein R? and R® are joined, with the atom to which they are attached, to form a 4- to 10-membered

heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**.

15. The compound of any one of claims 1-10, or a pharmaceutically acceptable salt thereof,
wherein R? and R® are joined, with the atom to which they are attached, to form a 4- to 10-membered

heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**.

16. The compound of any one of claims 1-15, or a pharmaceutically acceptable salt thereof,

SN

: N2 i
wherein R “R?is selected from the group consisting of’
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’

N2

The compound of claim 16, or a pharmaceutically acceptable salt thereof, wherein R°

17.

is selected from the group consisting of:

7o
-
e

|
R)
HN? ;O/
and )

kS

HN
\7

N
HN—
@\\O

M
NH
)

(
O O
\ o
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18. The compound of claim 16, or a pharmaceutically acceptable salt thereof, wherein R¥ TR?

is selected from the group consisting of:

"""1/ "\l\,v
T
HN N o (R),O (S) HNfR) o)
@0, "4 I C w9 (s) (sa:> U(S)
b’(S) , D(R) , 0O . HO y(S) HO R

W

CN HN HNI !

(s) O(R) © (R) RN_L(s) AN i
O™, and .

19. The compound of claim 16, or a pharmaceutically acceptable salt thereof, wherein R¥ R2

is selected from the group consisting of:

N o v
\ N \ N \ \
iy 'y N N
NS, QN)(’EO Q(R) ng) QS) (o) Qgﬁ’) (s)
4 , , OH . OH | . =0( EN
"‘,'\4,
ﬂ"' J"{N o o ~ /"(S)N
NR) NE~ S }\1(5)\\\ NS © ,L)
() Q(R) H 0 " OH 0 )

Aty AN J\’w
\ \ l l \ N
N N N N N N N
o Sj‘(R) L} LZ SJ‘(R) QR) SJ(S)
(S) — - (8) (R R — g
O/’—O(S) @) ’ oS o O®R o—. Ha® O ’HO(R) 0 ’HO(S) 0 OH
M
N wwWwwv
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20. The compound of any one of claims 1-19, or pharmaceutically acceptable salt thereof,
wherein Ring A is:
(RMm (Rm (R)m
> f\N\A_{ NG 1
== (i-b), N= (ii-b), \=N (iii-b),
; Wmm ;\C s \C/(R4
S_/7 (iv-b), \ (v-b), (vi-b),
* R)m (R)m
o [ e M~
- (vii-b), O (viii-b), O (ix-b),
(R R
N (R)m
;‘\(\ \ 5’\% F \ N .
O (x-b), O—N (xii-b) L ™1 (xiii-b)
IIQ4
R* R?
\ —L 4y D) 4
N—/ R 1(XiV-b), (RM)m-1 (xv-b), \&N R 1(xv1-
H

m
(xviii-b),

(RYm (xix-b). or N ™ (xx-b).

21. The compound of claim 20, or a pharmaceutically acceptable salt thereof, wherein Ring A is:

N (R*)m (RYm . (R, K(R‘t)m
S AR G A O B &

(ii-b), (iv-b), S (vi-b),

RYm N
;\(% § \NW R j\« 7 (R4m1

S—N (vii-b). 7RO siiicb). or  N— (xiv-b).

22. The compound of any one of claims 1-21, or a pharmaceutically acceptable salt thereof,
wherein each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*),, C,-Cs alkyl, or C;-Cs
haloalkyl.
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23. The compound of claim 22, or a pharmaceutically acceptable salt thereof, wherein each R* is

independently -CHs;, -CH,CHjs, -CHF,, -CFs;, -Cl, -CN, -NH,, or -CH,OH.

24, The compound of any one of claims 1-23, or a pharmaceutically acceptable salt thereof,

wherein L1 is a bond or Ci-C; alkylene.

25. The compound of any one of claims 1-24, or a pharmaceutically acceptable salt thereof,

wherein L is a bond or Ci-C; alkylene.

26. The compound of any one of claims 1-25, or a pharmaceutically acceptable salt thereof,

wheremm is 1.

217. The compound of any one of claims 1-26, or a pharmaceutically acceptable salt thereof,

wherein m 1s 2.

28. The compound of claim 20, or a pharmaceutically acceptable salt thereof, wherein Ring A is:
CHF,
g\N' \7 s’é\% f\N \7 g\N \7 SS;\N \7 s’é\N‘ \7 ;\Né/
0]

)J\ | CN

f\N\%HZ ;\N\% fﬁ 5\@ 5\@ s"S /_ S fé\Qs fﬁs
N~—="_ N=_ c e . NC _ Cl _ NC , ,
| CN Ny
f\gNJE\N\N)j fﬁ)ﬁ ﬁ

S—N  or

29. The compound of claim 28, or a pharmaceutically acceptable salt thereof, wherein Ring A is:
F_F
Cl Cl NH, CN
;\N\ N E\N/ \7 E\N§/F sé\N/ \7 sé\N/ \-\/
\ \ \ \
N—=/ N—/ N— . N~ o N
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30. The compound of claim 1 or 2, wherein the compound is of Formula (I-a), (I-b), (I-c), (I-d),
(I-e), (I-f) (I-g), (I-a-1), (I-a-2), (I-a-3), (I-£-1), (I-£-2), (I-£-3), (I-BC-a), or (I-BC-b):

»e **?f” IQM*@

N
(I-a), RY (I-b).
(RH)m
'e) 0 /< )\C/(R“)m 0 o) /< )\C/
R1 R1
(I-c), RY (I-d).
@) N—N |4
Ox O /< )\@7 (R*m OO ' /< \ N
1 I H % N\ AR
RL S—N RO AN
0 0
R¥ “R?2 (I-e), R NR2 (I-f),
0O }\l—[\\j '?4
N
R . | H N ;; (R™)m-1
e,
N
R¥ °R? (I-g).

0 0 /< J\N/V(Rdf)m

REO—15 “R?

(R3A)p

(I-a-1),
o /< )\ (R*)m
w R _7
(R3A)p L,-OR38 (La-2).
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(R*)m
oA s
RLO ™ N=
N
(R*)g c
L+-OR%E (I-a-3)

3A
(R (I£-1)
N~N Ff
o) O /( N
"N | (R)m-1
~0

1-£-2),

L4- -OR3B (I-£-3),

IQA e

R1A) (I-BC-a), or

00O 7\
| ”/\8*“@
H (R*)m
L/ Ner
or (R™) (I-BC-b).

or a pharmaceutically acceptable salt thereof, wherein x is 0, 1, 2, 3, or 4.
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31. The compound of claim 2, or pharmaceutically acceptable salt thereof, wherein:

R' is C;-Cs alkyl, substituted with 0, 1, 2, 3, or 4 R'*; each R'* is independently-OR'®; and
each R'® is independently hydrogen or C;-Csalkyl;

R? is hydrogen or C;-Cs alkyl substituted with 0, 1, 2, 3, or 4 R**, and each R** is
independently -OR*®, wherein each R*® is independently hydrogen or C;-Cs alkyl;

R?is Ci-Co alkyl, C5-Cio carbocyelyl, or 4- to 10-membered heterocyclyl, wherein the alkyl,
carbocyclyl, and heterocyclyl are independently substituted with 0, 1, 2, 3, or 4 R**;

or R* and R’ are joined, with the atom to which they are attached, to form a 4- to 10-
membered heterocyclyl independently substituted with 0, 1, 2, 3, or 4 R**;

each R** is independently C;-Cs alkyl, halogen, =0, -L;-CN, -L;-SO.R*®, -L;-OR*®, -L;-
N(R*),, -Li-(Cs-Cs carbocyclyl), -Li-(4- to 6-membered heterocyclyl), -Li-(Cs.10aryl), or -Li-(5- to
10-membered heteroaryl), or two R** groups are joined, with the atoms to which they are attached, to
form Cs aryl, 5- to 6-membered heteroaryl, Cs-Cs carbocyclyl, or 4- to 6-membered heterocyclyl, and
wherein the alkyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl are independently substituted with 0,
1,2,3, 0r4 R’";

each R*“ is independently C;-C; alkyl;

each R*" is independently halogen or -OR*®;

R* is C;-C; alkyl;

each R*is independently halogen, -CN, -L,-OR**, -L,-N(R*"),, C,-C; alkyl, or C;-Cs
haloalkyl;

each L; and L is independently a bond or C;-C; alkylene; and

mis 1 or?2.

32. The compound of claim 1 or 2, wherein the compound is a compound of Table 1 or Table 2,

or a pharmaceutically acceptable salt thereof.

33. The compound of claim 32, wherein the compound is Compound 3, Compound 4,
Compound 10, Compound 21, Compound 22, Compound 67a, Compound 67b, Compound 73,
Compound 74, Compound 77, Compound 83, Compound 107a, Compound 107b, Compound 108a,
Compound 108b, Compound 114, Compound 121, Compound 127, Compound 161, Compound 182,
Compound 196, Compound 197, Compound 213, or a pharmaceutically acceptable salt thereof.
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34. A method of preparing a compound of Formula (I):
N—N

ig*”%}

(D,
or a salt thereof, wherein Ring A, R', R*, R’ R* and m are defined in claims 1 or 2, the method
comprising peptide coupling of a compound of Formula (H-1), or salt thereof, with a compound of

Formula (N), or salt thercof:

R1
Ig*
)\S (R4) N R3
N (H-1)
wherein R? is hydrogen, Ci alkyl or Ci¢ haloalkyl, to provide a compound of Formula (I), or salt

thereof.

35. The method of claim 34, wherein the compound of Formula (H-1), or salt thereof, is of

Formula (H-2):
A )
N*Sf (R*)m

and wherein the method provides a compound of Formula (I''"'):

(H-2), or salt thereof,

O N—f\\l
/
H
Rl 0N (R)m
N-R®
R? (I''""), or salt thereof.
36. The method of claim 34 or 35, further comprising cross-coupling a compound of Formula

(K), or salt thereof, with a compound of Formula (D), or salt thereof,

O
O 0 O’Ra
|
1
2R3 R\O 3
H-NRORY) (i, X ®)

wherein R* is Ci¢ alkyl or Ci¢ haloalkyl and X is Cl, Br, or I, to provide a compound of Formula (N),

or salt thereof.
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37. A method of preparing a compound of Formula (I):

@] /N—N
Os_ _O \
N/<S 4
RL _SG | ; )@(R Im
~o
N
R¥ "R? ),

or a salt thereof, wherein Ring A, R', R*, R’ R* and m are defined in claims 1 or 2, the method
comprising cross-coupling of the amine of Formula (K), or salt thereof, with a compound of Formula
(J-1), or salt thereof:

o N

N
Oy O gy
"D (R9m

(@]
H=N(R®)(R®) (K) X J-1)

wherein X is Cl, Br, or I, to provide a compound of Formula (I), or salt thereof.

38. The method of claim 37, wherein the compound of Formula (J-1), or salt thereof, is of
Formula (J-2):
O  N-N
O, 0 N gy
S A
1 | H D\ 4
R 0 ™ (R")m
X (J-2), or salt thereof,

and wherein the method provides a compound of Formula (I''"'):

Q  N-N
BOA RSO
RLAN ) H GO
N-R®
R? '), or salt thereof.

39. The method of claim 37, further comprising peptide coupling of a compound of Formula (H-

1), or salt thereof, with a compound of Formula (D), or salt thereof:

0O
N OO O,Ra
N|/ \ RN |
H N)\s (R%)m ©
2 (H-1) X (D)

to provide a compound of Formula (J-1), or salt thereof.
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40. The method of claim 38, further comprising peptide coupling of a compound of Formula (H-

2), or salt thereof, with a compound of Formula (D), or salt thereof:

o]
N/N\ 1O O | o R2
pva AR Foy
N (H-2) X (D)
to provide a compound of Formula (J-2), or salt thereof.
41. The method of claim 33 or 39, further comprising reacting a hydrazine carbothioamide of

Formula (G), or salt thereof, with a carboxylic acid containing compound of Formula (F-1), or salt

thereof, or nitrile containing compound of Formula (F-2), or salt thereof:

)SJ\ NH 2 4
H>N N~ 2 /C (R%m N///C (R4)m
H @ ™ (F-1) (F-2)
to provide a compound of Formula (H-1), or salt thereof.
42. The method of claim 35 or 40, further comprising coupling a compound Formula (M), or salt

thereof, wherein Y is Cl, Br, or I, with an amine of Formula (L), or salt thereof:

N-N
[ H-N A (R
HzN/ks )\Y(M) :}(R "

to provide a compound of Formula (H-2), or salt thereof.

43. The method of any one of claims 36, 39, and 40, further comprising:

(d) protecting a compound of Formula (A), or salt thereof, to provide an alkyl ester of

Formula (B):
0 0
_R?
OIOJ)(OH OIOJ)J\O
NS ™
HO (B)

(A) HO
or salt thereof, wherein R* is C,.s alkyl or C,.¢ haloalkyl;

(¢) halogenating the compound of Formula (B), or salt thereof, to provide a compound of

Formula (C):
0
O 0O | O’Ra
HO Y
X ©

or salt thereof, wherein X 1s Cl, Br, or I;

265



WO 2024/137607 PCT/US2023/084787

(f) protecting the hydroxyl group of the compound of Formula (C), or salt thereof, to provide

a compound of Formula (D):

0
o) o| oR
Rlo N
X (D)

or salt thereof, wherein R! is as defined in claim 1; and
(d) optionally, deprotecting the compound of Formula (D), or salt thereof, to provide a

carboxylic acid of Formula (D), wherein R* is hydrogen.

44, A method of preparing a compound of Formula (I-BC-a):

0O N—-N
OO N/< \
o S Gy
O
2.
1A
(R 3 (I-BC-a), or salt thereof’,

wherein Ring A, R', R, R*, and m are defined in claim 1, the method comprising cyclizing a

compound of Formula (P-1):

@) N—-N
0s_0 N/< \
G B S (R%)m
\’l/\O N
HN-R3 (P-1), or salt thereof,

wherein LG is a leaving group.

45. The method of claim 44, wherein the compound of Formula (I-BC-a), or salt thereof, is of
Formula (I-BC-b):

0] N—-N
0O AN
N™ g7 "N A
] H 4
Y (R%m
L/ N
(R1A)/v \R3
X (I-BC-b), or salt thereof;

and the compound of Formula (P-1) is of Formula (P-2):
O N-N

SRR AO!
BT T NS N8y

LG\/|/\O X

m

HN-R? (P-2)
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or salt thereof.

46. The method of claim 44 or 45, wherein the compound of Formula (P-1), or salt thereof, or
compound of Formula (P-2), or salt thereof, is prepared by conversion of the terminal -OH of
Formula (I-X-1) or of Formula (I-X-2):

o N

N
Og.0 AL
(R | R S R
HO\’|/\O N

HN-R® (I-X-1), or salt thereof,

HN-R3 (I-X-2), or salt thereof,

to a leaving group.

47. A pharmaceutical composition comprising the compound of any one of claims 1-33, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

48. 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 1-33, or a pharmaceutically acceptable

salt thereof, or a pharmaceutical composition of claim 47.

49, The method of claim 48, wherein the disease or disorder 1s inflammation, an autoimmune
discase, a cancer, an infection, a disease or disorder of the central nervous system, a metabolic
discase, a cardiovascular disease, a respiratory disease, a kidney disease, a liver disease, an ocular
discase, a skin discase, a lymphatic disease, a theumatic disease, a psychological discase, graft versus
host disease, allodynia, or an cGAS-related disease in a subject that has been determined to carry a

germline or somatic non-silent mutation in cGAS.
50. A method of modulating cGAS activity, comprising contacting a cell with a compound of any

one of claims 1-33, or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition of

claim 47.
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