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NOVEL SUBSTITUTED SULFONYLUREA COMPOUNDS
AS INHIBITORS OF INTERLEUKIN-§ ACTIVITY

FIELD

{86801} This application relates to novel substituted sulfonylurea compounds and analogues, their
manufacture, pharmacecutical compositions comprising them, and their use as medicaments tor
treating a disease associated with modulation of cyiokines such as IL-15 and {L-13, modulation of
NLRP3, or inhibition of the activation of NLRP3 or related components of the inflammaiory

Process.

BACKGROUND

{6062} Nucleotide-binding oligomerization domain-like receptors {or NOD-like receptors, NLRs)
belong to the family of patiern recognition receptors, acting as intracellular sensors of pathogen-
associated molecular patterns (PAMPs) and damage-associated molecular patterns (DAMPs).
Accumulating evidenee indicates that NLRs play important roles in innate inunune responses
against infection and cellular damages. Among numerous NOD-like receptors, NLR pyrin domain

containing 3 (NLRP3) has been well characterized in the inflammasome formation.

(6063} NLRP3 is predominantly expressed in macrophages and a few other cell types with certain
degree of tissue speeificily. The formation of NLRP3 mflammasome activates caspase-1, which
in turn catalyzes proteoiytic reactions, releasing pro-inflammatory cytokines such as interleukin-
18 (L-1B) and IL-18 [Nar Rev fmmunol 2013 Jun; 13(6)]. Inflammasome activation is also
associated with pyroptosis, a rapid and pro-inflammatory form of cell death via membrane pore-

o~

forming gasdermin D fragments.

[60G4] It has been shown that dysregulated inflammmasome activation participates in the
pathogenesis of several human diseases. Most notably, a gain-of-function mutation in NLRP3
causes hereditary diseases characterized by IL-1B-mediated systemic inflammation such as
Cryopyrin-associated periodic syndrome (CAPS). In addition, aberrant activation of NLRP3
inflammasomes exacerbates chronic human diseases such as neurcdegenerative disorders
{multiple sclerosis, AD, and PD), metabolic ailments {atheroscierosis and type 2 diabetes), and

inflammatory syndromes {gout flares and osteoarthritis). Recenily, roles of NLRP3 in the initiation
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and progression of cancers have been documented [Nar Jmmunol 2021 Mar 11 doi:

10.1038/54159G-021-00886-5].

[8065] Therapeutically targeting the NLEPI/IL-~1p innate immunity pathway has been proved to
be suceessiul based on the findings from the CANTOS study, where freatment of canakinumab {a
monoclonal antibody against IL-18) resulied in 3 significantly lower rate of recurrent
cardiovascular events, demonstrating a clear benefit of targeting inflammation in high-risk patients
with cardiovascular discases. Targeting NLRP3 activation by small malecules is also feasible as
exemplified by MCCS50, which divectly nteracts with the Walker B motif within the NLRP3

MNACHT domain, blocking ATP hydrolysis and inhibiting NLRP3 activation and inflammasome

formation [Nat Chem Biol 2019 Jun; 15(6):556-559],

16666} Therefore, inhibition of the NLRPY/IL-1P innate immunity pathway via small molecule
modulators may be a uscful and practical approach to treat and prevent hereditary discases
{Cryopyrin-associated periodic syndrome, CAPS), newodegenerative disorders {multiple
sclerosis, AD, and PD), metabolic ailments {atherosclerosis and type 2 diabetes), inflammatory
syndromes {gout flarcs and ostcoarthritis), cancer, among other related human diseases.

166471 There 1s a need to provide compounds with improved pharmaceutical properties and/or
those that provide a useful aliernative to known compounds, which can help achieve therapeutic

efficacy while reducing undesired side effects,

{8068} The present technology provides novel compounds that are cfiective in inhibiting an
inflammasome, such as the NLRP3 inflammarome, as well as in modulating interleuking, in
addition, small molecule compounds disclosed herein show good pharmaceutical properties

H
i

including  solubility, ADME (absorption, disiribution, metabolism, and excretion)
pharmacokinetics, CYP inhibition and other safety profiles, which are useful for obtaining
therapeuiric efficacy while minimizing undesired propertics.

[66G9] In one aspect, the present technology relates to a compound of Formulae (D-(31):

)
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ot a pharmaccutically acceptable salt, tautomer or stercoisomer thereof,
wherein:
AisCHzor 3

cach ocourrence of Q ring is independently a 5-membercd hetercaryl, 6-membered heteroaryl,

Cseyceloalkyl, or 5-6-membered heterocyelyl;

X' and X° are each independently N or C, X2, X°, and X* are cach independently N or CR’, and
the dashed circle denotes bonds forming a five-membered aromatic ring; provided that at least two
but no more than three of X', X2, 35, X% and X7 are N;

B
Y'isNor CH, Y?is N, NR¥or CH, and Y2 is N, NR¥ or CH, Y*is C or N, and yzzs/ in Formula
L, &

FVR Y
(I1) denotes Yo or ve=/ :

1

ZlisNor CH, 27 is Nor CR®, and 2% s N or CH;

each occurrence of R' is independently hydrogen, Cisalkyl, haloCiaalkyl, Ciocycioalicyl,
Ciaalkoxy, Carrcycloatkoxy, NRURP, C(=0)0R? OC(=OR®, C(=OINR*R®, NR (=R
CEMNHC=O0)RE, or 4-6-membered heterocycelyl, each of which is optionally substituted with

one o three RY;
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each occurrence of R?is independently hydrogen, Ciaalkyl, haloCiaalkyl, Cireycloalkyl, halogen,
CN, OH, Craalkoxy, NRaRs, C(=0INRR®, or 4-6-membered heterocyciyl, each of which is
optionally substituted with one to two R,

hydrogen, halogen, CN, Craalkyl, or haloCiaalicyl;

t

RJ, R* R® and R®are each independentily
each occurrence of R’ is independently hydrogen or Craalkyl;
each occurrence of RY is independently hydrogen or Craalkyl;
cach occurrence of RY is independently hydrogen, Cisalkyl or Cisalkoxy;

each occurrence of R'Y is independently hydrogen, Ciaalkyl, Ciocyeloalkyl, or 4-6-membered

heterocycelyl optionally substituted with Craaalkyl;

each occurrence of RY is independently hydrogen, Cisalkyl, haloCra4alkyl, halogen, CN, OH,
Croeycloalkyl, Craatkoxy, Ciocycloalkoxy, NRFR®, C(=0j0R?®, OC(=OIR®, C(=O)NR°R?,
NRoC(=0)RE, C=OINHC(=0RE, or 4-6-membered heterocyclyl;

each occurrence of R* and R is independently hydrogen, Ciraalkyl, Ciscycioalkyl, or R® and RY,
together with the nitrogen atom to which they are attached, form a saturated or unsaturated
heterocyclic ring containing from three to seven ring atoms, which ring may optionally contain
additional one or two heteroatoms selected from the group consisting of nitrogen, oxygen and
sulfur and may be optionally substituted by from one to three groups which may be the same or

different selected from the group consisting of Ci-salkyl, phenyl and benzyl; and
each occurrence of n is independently 0, 1, or 2.

[868168] The technology also relates to a pharmaceutical composition comprising a compound of
Formulae ()-(I1), its manufacture and use as medicaments for treating or proventing 2 disgase
associated with modulation of cytokines such as fL-18 and IL-18, modulation of NLRP3, or
inhibition of the activation of NLRP3 or related compounents of the inflasunatory procoss

Accordingly, the compounds of Formulae (I)-(HI) are useful for treating or preventing hereditary
diseases {Cryopyrin-associated periodic syndrome, CAPS), nevrodegenerative disorders (multiple
sclerosis, AD, and PD), metabolic ailments (atherosclerosis and type 2 diabetes), inflanymatory

syndromes {gout flares and osteoarthritis), cancer, among other related human diseases,
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BETAILED BESCRIPTION

(6611} In onc aspect, the present technology provides compounds, and their pharmaceutically
acceptable forms, including, but not Hmited to, salis, hydrates, solvates, isomers, stericisomers,
cnantiomers, prodrugs, and isofopically labeled derivatives thercofl

{8012} In another aspect, the present technology provides methods of treating and/or managing
various diseases and disorders, which comprises administering to a patient a therapeutically
effective amount of a compound provided hercin, or a pharmaceutically acceptable form (e.g.
salts, hydrates, solvates, isomers, sterinisomers, enantiomars, prodrugs, and isotepically labeled
derivatives) thereof. Non-limiting examples of diseases and disorders are described herein.
{8083} Also provided herein are pharmaceutical compositions {(e.g., single unit dosage forms) that
can be used in the methods provided herein. In one embodiment, pharmaceutical compositions
comprise a compound provided herein, or a pharmaceutically acceptable form (e.g., salts, hydrates,
solvates, isomers, sterioisomers, prodrugs, and isotopically labeled derivatives) thereot.

18014} While specific embodiments have been discussed, the specification is llustrative only and
not restrictive. Many variations of this disclosure will become apparent o those skilled in the art
upon review of this specification.

[0015] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as is commonly understood by one of ordinary skill in the art to which this specification

pertains.

Definitions

80

{8086} As used in the specification and claims, the singular form "a", "an” and "the" includes
plural references unless the context clearly dictates otherwise.

[8017) As used herein, "agent” or "biolpgically active agent” or refers to a biological,
pharmaceutical, or chemical compound or ancther moiety. Non-limiting examples include simple
or complex organic or inorganic molecules, a peptide, a protein, an oligonuclieotide, an antibody,
an antibody derivative, an anfibody {ragment, a vilamin, a vitamin derivative, a carbohydrate, a
toxin, or a chemotherapeutic compound, and metaboliles thereof. Various compounds can be

3

synthesized, for eoxample, small molecules and oligomers {e.g., oligopeptides and
oligonucleotides), and synthetic organic compounds based on various core structures. In addition,
various natural sources can provide active compounds, such as plant or amimal exiracts, and the

N}
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like. A skilled artisan can readily recognize that there is no Hmit as to the structural nature of the
agents of this disclosure.

16018} “Administration” of a disciosed compound encompasses the delivery to a subject of a
compound as described herein, or a prodrug or other pharmaceutically acceptable derivative
thereof, using any suitable formulation or route of administration, as discussed herein,

"o

(8019 The torm "co-administration,” "administered in combination with," and their grammatical
equivalents, as used herein, cncompasses administration of two or more agenis to the subject so
that both agents and/or thelr metabolites are present in the subject atl the same time. Co-
administration includes simultancous administration in separate compositions, administration at
separate times in scparate compositions, or administration in a composition in which both agents
are present.

18028] The term "effective amount” or "therapeutically effective amount” refors to that amount of
a compound or pharmaceutical composition described herein that is sufficient to affect the fntended
application inchiding, but not limited to, disease treatment, as illustrated below. In some
embodiments, the amount is that effective for detectable inhibition of NLRP3, which, for example,
can be determined in a biological assay as described herein. The therapeutically effective amount
can vary depending upon the intended application (in vitro or in vivo}, or the subject and disease
condition being treated, e.g., the weight and age of the subject, the severiiy ol the disease condition,
the manner of administration and the like, which can readily be determined by one of ordinary skill

il
sl
Sl

in the art. The term also applies to a dose that will induce a response in target cells, ¢.g., reduction

of cell migration. The specific dose will vary depending on, for example, the compounds chosen,
the species of subject and thelr age/existing health conditions or risk for health conditions, the
dosing regimen to be followed, the severity of the disease, whether it is administered in
combination with other agents, timing of administration, the tissue to which it is administered, and
the physical delivery system in which 1t is carried.

16021} All methods described herein can be performed in any suitable order unless otherwise
indicated herein or otherwise clearly contradicted by context.

(6022} As used herein, the terms “treatment”, Ttreating”, "palliating” “managing” and
"ameliorating” are used interchangeably herein. These terms refer to an approach for obtaining
heneficial or desired results including, but not limited to, therapeutic benefit and/or a prophylactic

benefit. By therapeutic benefit is meant evadication or amelioration of the underlying disorder
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being treated. Also, a therapeutic benefit is achieved with the eradication or amelioration of one
or more of the physiological symptoms associated with the underlying disorder such that an
improvement is observed in the patient, notwithstanding that the patient can still be afflicted with
the underlying disorder. For prophylactic benefit, the pharmaceutical compounds and/or
compositions can be administered to a patient at risk of developing a discase, or to a patient
reporting one or more of the physiological symptoms of a discase, even though a diagnosis of this
disease may not have been made.

[86823] The terms “preventing” and “prophylaxis” as used herein refer to adminisiering a
pharmaccutical compound or medicament or a composition including the pharmaceutical
compound or medicament 1o a subject before a disease, disorder, or condition fully manifests itself,
to forestall the appearance and/or reduce the severity of one or more symptoms of the disease,
disorder or condition. The person of ordinary skill in the art recognizes that the term “prevent” is
not an absolute tero In the medical art it is understood to refer to the prophylactic administration
ot a drug to diminish the Hikelihood or seriousness of a disease, disorder or condition, or a symptom
thereof, and this is the sense that such terms are used in this disclosure.

18024} A "therapeutic effect,” as that torm is used hercin, encompasses a therapeutic benefit and/or

a prophylactic benefit as described above. A prophyiactic effect includes delaying or eliminating

the appearance of a disease or condition, delaying or climinating the onset of sympioms of a
discase or condition, slowing, halting, or reversing the progression of a disease or condition, or

any combipation thereof,

[8025] The "subject” to which administration is contemplated includes, but is not hmited to,
humans (1.e., a male or female of any age group, ¢.g., a pediatric subject (e.g., infant, child,
adolescent) or adult subject {(e.z., young adult, middie-aged adult or senior adult)) and/or other
primates {¢.g., cynomolgus monkeys, thesus monkeys); mammals, including commercially
relevant mammals such as caitle, pigs, horses, sheep, goats, cats, and/or dogs; and/or birds,
inchiding commercially relevant birds such as chickens, ducks, geese, quail, and/or turkey
(6026} The term "in vivo" refers to an event that takes place in a subject’s boedy. In vivo also
includes events occwrming in rodents, such as rats, mice, guinea pigs, and the like.

{86271 The term "in vitro” refers to an event that takes places outside of a subject’s body. For

example, an in vilro assay encomypasses any assay conducted outside of a subject. In vitro assays

~J3
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encompass cell-based assays in which cells, alive or dead, are employed. In vitro assays also
encompass a celi-free assay in which no intact cells are cnployed.

16028} As used herein, the term "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 subjects
without undue toxicity, irritation, allergic response and the ke, and are commensurate with a
reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well known in the art. For
example, Berge ot al. describes pharmaceutically acceptable salts in detail in J. Pharmaceutical
Sciences {1977y 66:1-19. Pharmaceutically acceptable salts of the compounds provided herein
include those derived from suitable inorganic and organic acids and bases. Examples of
pharmaccutically acceptable, nontoxic acid addition salts are salts of an amino group formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and
perchloric acid or with organic acids such as acctic 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. For example, pharmaceutically acceptable salls include adipate, alginate, ascorbate,
aspartate, benzenesulfonate, besylaie, benzoate, bisulfate, borate, butyrate, camphorate, camphor
sulfonate, citrate, cyclopentane propionate, digluconate, dodecyl sulfate, ethane sulfonate,
formate, fumarate, glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate,
hexanpate, hyvdroiodide, 2-hydroxyv-ethanesulfonate, laciobionate, lactate, laurate, lauryl sulfate
malate, maleate, malonate, methanesulfonate, 2-naphthalencsulibnate, nicotinate, nitrate, oleate,
oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate,
pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanste, p-toluenesulfonate,
undecanoate, valerate salts, and the like. In some embodiments, organic acids from which salts can
be derived include, for example, acetic acid, propionic acid, giycolic acid, pyruvic acid, oxalic
acid, lactic acid, trifluoracetic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric
acid, citric acid, benzoic acid, cinnamic acid, mandehic acid, methanesulfonic acid, ethanesulfonic
acid, p-toluenesuifonic acid, salicylic acid, and the Hike.

{6029} The salts can be prepared in situ during the isolation and purification of the disclosed
compounds, or separately, such as by reacting the free base or free acid of a parent compound with
a suitable base or acid, respectively. Pharmaceutically acceptable salts derived from appropriate
bases include alkali metal, alkaline earth metal, ammonium and NY{Ciaalkyly salis,

Representative alkall or alkaline carth metal salts include sodium, lithium, potassium, calcium,
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magnesium, iron, zing, copper, manganese, ahuminum, and the like. Forther pharmaceutically
acceptable salis include, when appropriate, nonfoxic ammonium, quaternary amumonium, and
amine cations formed using counterions such as halide, hydroxide, carboxylate, sulfate, phosphate,
nitrate, lower alkyl sulfonate and aryl sulfonate. Organic bases from which salis can be derived
inchude, for example, primary, secondary, and tertiary amings, substituted amines, including
naturally occurring substituted amines, cyclic amines, basic ion exchange resins, and the like, such
as isopropylamine, frimethylamive, dicthylamine, iriethylamine, tripropvlamine, and
ethanolamine. In some embodiments, the pharmaceutically acceptable base addition salt can be
chosen from ammonium, potassivm, sodium, calcium, and magnesium salts.
180301 As used herein, the term "solvate” refers to compounds that further include a stoichiometric
or non-stoichiometric amount of solvent bound by non-covalent intermolecular forces. The solvate
can be of a disclosed compound or a pharmaceutically acceptable salt thereof, Where the scolvent
is water, the solvate is a "hydrate”. Pharmaccutically acceptable solvates and hydrates are
complexes that, for example, can include 1 to about 100, or 1 to about 10, or | to about 2, about 3
or about 4, solvent or water molecules. It will be understood that the term "compound” as used
herein encompasses the compound and solvates of the compound, as well as mixtures thereof.
16631} In some embodiments, the pharmaceutically acceptable form is a prodrug. As used heret
the term "prodrug” refers to compounds that are transformed in vive to vield a disclosed compeund
a pharmaceutically acceptable form of the compound. A prodrug can be inactive when
adroinistered to a subject, but is counverted i vivo 1o an active compound, for cxanple, by
hydrolyeis (e.g., hydrolysis in blood). In certain cases, a prodrug has improved physical and/or
delivery properties over the parent compound. Prodrugs can increase the bicavailability of the
compound when administered to a subject {¢.g., by permitting cnhanced absorption into the blood
following oral administration) or which enhance delivery to a biological compariment of interest
{e.g., the brain or lymphatic system) relative to the parent compound. Exemplary prodrugs inchude
derivatives of a disclosed compound with enhanced agueous salubility or active transport through
the gut membrane, relative to the parent compound.
{6832} The prodmug compound often offers advantages of solubility, tissue compatibility or
delayed release in a mammalian organism (see, ¢.g., Bundgard, H., Design of Prodrugs (1985},
pp. 7- 9, 21-24 (Elscevier, Amsterdam). A discussion of prodrugs is provided in Higuechi, T, et al.,

"Pro-drugs as Novel Delivery Systems,” 4.C.8. Symposium Series, Vol. 14, and in Bioreversible
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Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and
Pergamon Press, 1987, both of which are incorporated in full by reference hercin. Excmplary
advantages of a prodrug can include, but are not Hmited to, its physical properties, such as
enhanced water solubility for parenteral administration at physiological pH compared to the parent

compound, or it can cnhance absorption from the digestive tract, or it can enhance drug stability

—ty

i
H
i

for long-term storage.
68833} The term "prodrug” is also meant to include any covalently bonded carriers, which release

the active compound in vive when such prodrug is adminisiered to a subject. Prodrugs of an active

]

compound, as described hercin, can be prepas

]

cd by modifying functional groups present in the

"‘A

active compound in such a way that the modifications are cleaved, either in routine roanipulation
or in vivo, to the parent active compound. Prodrugs include compounds wherein a hydroxy, amine
or mercapto group is bonded {o any group that, when the prodrug of the active compound is
adroinistered to a subject, cleaves to form a free hydroxy, free amino or free mercapto group,
espectively. Examples of prodrugs mclude, but are not limited to, acetate, formate and benzoate
derivatives of an alcchol, or acetamide, formamide and benzamide derivatives of an amine
functional group in the active compound and the like. Other examples of prodrugs inchude
compounds that comprise —-NO, -NOy, -ONO, or —ONO2 moieties. Prodrugs can typically be
prepared using well known methods, such as those described in Burger s Medicinal Chemistyy and
Drug Discovery, 172-178, 949-982 (Manfred E. Wolffed., Sthed., 1995), and Design of Prodrugs
(H. Bundgaard ed., Eiselvier, New York, 1985},
680834} Prodrugs also include compounds wherein a carboxylic acid is bonded to any group that,
when the prodrug of the active compound 1s administered to a subject, cleaves to form the free
carboxylic acid. For example, if' a disclosed compound or a pharmaccutically acceptable forn of
the compound contains a carboxylic acid functional group, a prodrug can comprise a
pharmaceutically acceptable ester formed by the replacement of the hydrogen atom of the acid
group with a group such as {Ci-glatkyl, {Ci-iz)alkanoyloxymethyl, 1- {alkanoyloxy)ethyl having
from 4 to 9 carbon atoms, 1-methyl-1-(alkanoyloxy)-cthyl having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 1o 6 carbon atoms, 1-{alkoxycarbonyloxy)ethyl havin
from 4 to 7 carbon atoms, 1-methyl-[-{alkoxycarbonyloxy)ethyl having from 5 to 10 carbon atoms,
N-(alkoxycarbonyilaminomethyl  having from 3 to 9 cartbon  atoms, 1-{N-

(alkoxycarbonylamino)ethyl baving from 4 to 10 carbon atoms, 3-phthalidyl, 4-crotonolactonyl,

18
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gamma-butyrolacton-4-y1, di-N,N-{Ciz2ialkylamino(Crs)alkyl (such as [3-dimethylaminoethyl},
carbamoyi-(Crajalkyl, NN-di{Ciojalkylearbamoyl-{Ciajalkyl and piperidino-, pyrrolidino- or
morpholino(Caaalkyl.

{8635} Similarly, if a disclosed compound contains an alcohol functional group, a prodrug can be
formed by the replacement of the hydrogen atom of the alcohol group with a group such as {Ci.
syalkanoyloxymethyl,  1-{(Cieialkanoyloxyiethyl, -methyl-1-((Crgjalkanoyloxyiethyl,  (Ci.
ayalkoxycarbonyloxymethyl, N-{Cis)alkoxycarbonylaminomethyl, succinoyl, (Ci. ¢)alkanoyl, o~
amino(Ci-sJalkanoyl, arylacyl, and g-aminoacyl, or a-aminoacyl-o- aminoacyl, where each o-
aminoacyl group is independently sclected from the naturaily occurring L-amino acids,
POOYOH Y, -P{OXO{Crejalkyly or glycosyl (the radical resulting from the removal of a hydroxyl
group of the hemiacetal form of a carbohydrate).

{8036} if a disclosed compound incorporates an amine functional group, a prodrug can be formed
by the replacement of a hydrogen atom in the amine group with a2 group such as R-carbonyl, RO-
carbonyl, NRR’-carbonyl where R and R are each independently selected from (Ci-wo)alkyl, {Cs-
neycloalkyl, benzyl, a natural o-aminocacyl or natural c-aminoscyl-nstursl-o-aminocacyl,-
C{OHY{OYOW ! wherein W' is H, {Cre)alkyl or benzyl;-C{OW? W whereinW? is (C-jatkyl and
W is  (Crealkyl, carboxy(Cislalkyl, amino(Crajalkyl or mono-N- or di-NN+CL
sjalkylaminoalkyl; and -C(W*W* wherein W is T or methyl and W* is mono-N- or di-N-(C:
syalkyiamino, morpholino, piperidin-1-yl or pyrrolidin-i-yl.

{60837} in some embodiments, the disclosed compounds may encompass an isomer. "Isomers" are
different compounds that have the same molecular formula. "Stereoisomers” are isomers that differ
only in the way the atoms are arranged in space. As used herein, the term "isomer” inclades any
and all geometric isomers and stereoisomers. For example, "isomers” include geometric double
bond ¢is- and trans-isomers, also termed E- and Z-isomers; R- and S-cnantiomers; diastercomers,
{dy-1somers and (I}-isomers, racemic mixtures thereof] and other nuxiures thereof, as falling within
the scope of this disclosure.
[6038] Geometric isomers can be represented by the symbol —---- which denotes a bond that can
be a single, double or triple bond as described herein. Provided herein are various geomelric
isomers and mixtures thereof resulting from the arvangement of substituents around a carbon-
carbon double bond or arrangement of substituents around a carbocyclic ring. Substituents around

a carbon-carbon doubie bound are designated as being in the "Z" or "E" configuration wherein the

1
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terms "Z" and "E” are used in accordance with IUPAC standards. Unless otherwise specified,
structures depicting double bonds encompass both the "E" and "Z" isomers,

18639} Substituents around a carbon-carbon double bond aliematively can be referred to as "cis”
ortrans,” where “cis" represents substituents on the same side of the double bond and "trans”
represents substituents on opposite sides of the doubic bond. The arrangement of substituents
around a carbocyclic ring can also be desigunated as "cis” or "trana.” The term "cis" represents
substituents on the same side of the plane of the ring, and the term ™rans” represents substituents
on opposite sides of the plane of the ring. Mixtures of compounds wherein the substituents are
disposed on both the same and oppostic sides of plane of the ring are designated "cisfirans.”
16046] "Enantiomers” are a pair of siereoisomers that are non-superimposable mirror images of
cach other. A mixture of a pair of enantiomers in any proportion can be known as a "racemic”
mixture. The term "{(x)" is used 1o designate a racemic mixture where appropriate.
"Dastereoisomers” are stereoisomers that have at least two asymmetric atoms, but which are not
mirror-images of each other. The absolute stereochemisiry is specified according to the Cahn-
Ingold-Prelog R-S system. When a compound is an enantiomer, the stereochemistry at each chiral
carbon can be specified by either R or S. Resolved compounds whose absolute configuration is
unknown can be designated {+) or (-} depending on the direction (dextro- or levorotatory) whic
they rotate plane polarized light at the wavelength of the sodium D line. Certain of the compounds
described hercin contain one or more asymmetric centers and can thus give rise to enantiomers,
diastercomers, and other stereoisomeric forms that can be defined, in terms of absolute
stercochemistry at each asymmetric atom, as {R}- or {§8)-. The present chemical entities,
pharmaceutical compositions and methods are meant to include all such possible isomers,
including racemic mixtures, optically substantially pure forms and intermediatc mixtures.
Optically active (R}~ and (5)-isomers can be prepared, for example, using chiral synthouns or chiral
reagents, or resolved using conventional technigues.

{8041} fn some embodiments, an enantiomer is provided partly or substantially free of the
corresponding enantiomer, and may be referred fo as "‘opﬁcaﬂy erwiched,” “enantiomerically
enriched,” “enantiomerically pure,” and “non-racemic,” as used interchangeably herein. The
"enantiomeric excess” or "% cnantiomeric excess” of a composition can be calculated using the
equation shown below. In the example shown below, a composition containg 90% of one

chantiomer, €.g., the S enantiomer, and 10% of the other enantiomer, ¢.g., the R conantiomer.
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ce=(90-10)/100=80%
Thus, a composition containing 90% of one enantiomer and 10% of the other enantiomer is said
to have an cnantiomeric excess of 80%. In some embodiments, compositions deseribed herein
contain an enantiomeric excess of at least about 50%, at least about 60%, at least about 70%, at
least about 80%, at least about 90%, at least about 93%, at least about 98%, at least about 99%, or
at icast about 99.5% of the S enantiomer, or a range between and including any two of the
foregoing values {e.g., 50-99.5% ce). In other words, the compositions contain an enantiomeric

~

excess of the S enantiomer over the R enantiomer. In other embodiments, some compositions

described herein contain an enantiomeric excess of at loast about 50%, at least about 606%, at least
about 70%, at least about 80%, at least about 90%, at least about 93%, at least about 98%, at least
about 9996, or at least about 99.5% of the R enantiomer or a range between any two of the foregoing
values {e.g., 50-99.5% ec). In other words, the compositions contain an enantiomeric excess of the
R enantiomer over the S enantiomer. Where the enrichment of one epantiomer is much greater
than about §0% by weight, the compositions are referred to as "substantially enantiomerically
enriched,” "substantially enantiomerically pure” or a "substantially non-racemic” preparation.

18842} Thus, a composition containing $0% of one cnantiomer and 10% of the other enantiomer
is said to have an enantiomeric excess of 80%. In some embodiments, compositions described
herein contain an enantiomeric excess of at least about 50%, at least about 60%, at least about
70%, at least about 80%, at least about 90%, at lcast about 95%, at least about 98%;, at least about
99%, or at least about 99.5% of the S enantiomer, or a range between and including any two of'the
foregoing values {e.g., 50-99.5% ee). In other words, the compositions contain an enantiomeric
excess of the S enantiomer over the R enantiomer. In other embodiments, some compositions
described herein contain an enantiomeric excess of at loast about 50%, at least about 606%, at least
about 70%, at least about 80%, at least about 90%, at least about 93%, at least about 98%, at least
about 9995, or at least about 99.5% of the R enantiomer or a range between any two of the foregoing
values {e.g., 50-99.5% ec). In other words, the compositions contain an enantiomeric excess of the
R enantiomer over the S enantiomer. Where the enrichment of one epantiomer is much greater
than about §0% by weight, the compositions are referred to as "substantially enantiomerically
enriched,” "substantially enantiomerically pure” or a "substantially non-racemic” preparation.

18043} Optical isomers can be obtained by resolution of the racemic mixtures according to

conventional processes, €.g., by formation of diastercoisomeric salts, by freatment with an
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optically active acid or base. Examples of appropriate acids include, but are not Hmited to, tartaric,
diacetyltartaric, dibenzoyhiartaric, ditoluoyltartaric, and camphorsulfonic acid. The separation of
the mixture of diastereoisomers by crystallization followed by liberation of the optically active
bases from these salts affords separation of the isomers. Another method involves synthesis of
covalent diastereoisomeric molecules by reacting disclosed compounds with an optically pure acid
in an activated form or an optically pure isocvanate. The synthesized diastercoisomers can be
separated by conventional means such as chromatography, distillation, crystallization or
sublimation, and then hydrolyzed to deliver the enantiomerically enriched compound. Optically
active compounds can alse be obtained by using active starting materials. In some embodiments,
these isomers can be in the form of a free acid, a free base, an ester or a salt.

[6844] In any embodiments, the pharmaceutically acceptable form is a tautomer. As used herein,
the term "tautomer” is a type of isomer that includes two or more interconvertible compounds
resulting from at teast one formal migration of a hydrogen atom and at least one change 1o valency

{e.g., a single bond to a double bond, a triple bond to a single bond, or vice versal
0¥ 5 s & 5 5

§

"Tautomerization" inclades prototropic or proton-shift tauiomerization, which is considered a

N T A 4 ¢ . 3 - " Lot 4 - - MR | SR L - b R — frr et e !t
subset of acid-base chemistry. "Prototropic tautomerization” or"proton-shift tautomerization
involves the migration of a proton accompanied by changes in bond order. The exact ratio of the

: 1
i

tautomers depends on several factors, mcluding temperature, solvent, and pH. Where
tautomerization is possible {e.g., in solution), a chemical equilibrium of tautomers can be reached.
Tautomerizations (i.¢., the reaction providing a tautomeric pair) can be catalyzed by acid or base,
or can occur without the action or presence of an external agent. Exemplary tautomerizations
include, but are not limited to, keto-to-enol; amide-to-imide; lactam-to-lactim; enamine-to-imine;
and enamine-to-{a different) cnamine tauvtomerizations. A specific cxample of keto-enol
tautomerization is the interconversion of pentane-2,4-dione and 4-hydroxypent-3-en-2-one
tautomers. Another example of tautomerization is phenol-keto tautomerization. A specific
example of phenol-keto tautomerization is the interconversion of pyridin-4-ol and pyridin-4¢ 1 H)-
OneC fAutomers.

[8045] Unless otherwise stated, structures depicted heremn are also meant o include compounds
which differ only in the presence of one or more isotopically enriched atoms. For example,

compounds having the present structures except for the replacement of 3 hydrogen by a deuterium
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or tritivm, or the replacement of a carbon by'*C- or YC-enriched carbon are within the scope of
this disclosure.

16646} The discloswre also embraces pharmaceutically acceptable forms that are “isotopically
labeled derivatives” which are compounds that are identical to those recited herein, except that one
or more atoms are replaced by an atom having an atomic mass or mass number different from the
atomic mass or mass number usually found in nature. Examples of isotopes that can be
incorporated into disclosed compounds include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorus, fluorine and chlorine, such as 2H, H, P ¥, BN, B0, V03P, #p 338, B¥F, and *°C,
respectively. Certain isotopically-labeled disclosed compounds {c.g., those labeled with “H and

Y0 are useful in compound and/or substrate tissue distribution assays. Tritiated (i.e., *H) and

S

carbon-14 (ie, () isotopes can allow for ease of preparation and detectability. Furthe

substitution with heavier isotopes such as deuterium (i.e., I} can afford certain therapeuiic
advantages resulting from greater metabolic stability (¢.g., increased in vive half-life or reduced
dosage reguirements). Isotopically labeled disclosed compounds can generally be prepared by
substituting an isotopically labeled reagent for a non-isotopically labeled reagent. In some
embodiments, provided herein are compounds that can also contain unnatural proportions of
atomic isotopes at one or more of atoms that constitute such compounds. All isotopic variations of
the compounds as disclosed herein, whether radioactive or not, are encompassed within the scope
of the present disclosure. In some embodimenis, radiclabeled compounds are useful for studying
metabolism and/or tissue distribution of the compounds or to alter the rate or path of metabolism
or other aspects of biological functioning.

(88471 "Pharmaccutically acceptable carrier” or "pharmaceutically acceptable excipient” inclades
any and all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents and the like. The pharmaceutically acceptable carrier or excipient does
not destroy the pharmacological activity of the disclosed compound and is nontoxic when
administered in doses sufficient to deliver a therapeutic amount of the compound. The use of such
media and agents for pharmaceutically active substances is well known in the art. Except insofar
as any conventional media or agent is mcompatible with the active ingredient, its use in the
therapeutic compositions as disclosed herein is contemplated. Nou-limiting examples of
pharmaccutically acceptable carriers and cxeipients include sugars such as lactose, glucose and

1

sucrose; starches such as corn starch and potato starch; cellulose and its derivatives such as sodium

13
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carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelating
talc; cocoa butter and suppository waxes; oils such as peamut oil, cotionsead oil, safflower oil,
sesame oil, olive oil, com oil and soybean oil; glycols, such as polyethylene glveol and propylen

glycol; esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium

hydroxide and aluminum hydroxide; alginic acid; isotonic saling; Ringer's solution; ethyi alcobol;
phosphate buffer solutions; non-toxic compatible lubricants such as sodium lauryl sulfate and
magnesium stearate; coloring agents; releasing agents; coating agents; sweetening, flavoring and
perfuming agents; preservatives; antioxidants; lon exchangers; alumina; aluminum stearate;
lecithin;  self’ omulsifying drug delivery systems (SEDDS) such as  d-atocopherol
polyethylencglycol 1000 succinate; surfactants used in pharmaceutical dosage forms such as
Tweens or other similar polymeric delivery matrices; serum proteins such as human serum
aibumin; ghycine; sorbic acid; potassium sorbate; partial glyceride mixtures of saturated vegetable
fatty acids; water, salis or electrolyies such as protamine sulfate, disodium hydrogen phosphate,
potassium hydrogen phosphate, sodium chlovide, and zinc salts; colloidal silica; magnesiom
trisilicate; polyvinyl pymrolidone; celhilose-based substances; polyacrylates; waxes; and
polyethylene-polyoxypropylene-block polymers. Cyclodexirins such as a-, §-, and y-cyclodextrin,
or chemically modified derivatives such as hydroxyalkyleyclodextring, including 2- and 3-
hydroxypropyl-cyclodextiring, or other solubilized derivatives can also be used to enhance delivery
of compounds described herein.

[6048] Definitions of specific functional groups and chemical terms are deseribed 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, 75th ed., inside cover, and specific functional
groups are gencrally defined as described therein. Additionally, general principles of organic
cheraistry, as well as specific functional moieties and reactivity, are described in Organic
Chemistry, Thomas Sorrell, University Science Books, Sansalito, 1999; Smith and March March s
Advanced Organic Chemistry, 5th ed., John Wiley & Sens, Ine., NewYork, 2001: Larock,
Comprehensive Organic Transformations, VOR Publishers, Inc., NewYork, 1989; and Carruthers,
Some Maodern Methods of Orgamic Synthesis, 3rd ed., Cambridge University Press, Cambridge,
1987,

18049} Recitation of ranges of values herein merely serve as a shorthand method of referring

i

individually to each scparate value and sub-range falling within the range, unless otherwise

16
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indicated herein, and each separate value and sub-range is incorporated into the specification as if
it were individually recited herein. For example, "Crs alkyl™ will be understood to encompass, Ci,
Ca, C3, Ca, Cs, Cs, Cros, Cros, Crg, Croa, Cro, T, Cros, Cog, T3, Cas, Css, Cag, Cag, Caos, and Cse
s allyl Likewise, 1-4 substituents will be understood to encompass 1, 2, 3, 4, 1.2, 1.3, 1-4, 2.3, 2+
4 or 3-4 substituents.

[6036] "Allyl" refers to a straight or branched hydrocarbon chain radical consisting solely of

carbon and hydrogen atoms, containing no unsaturation, having {rom one to ten carbon atoms (e.g.,

Ciio alkyl). Whenever it appears herein, a numerical range such as "1 to 10" refers to each integer
in the given range; ¢.g., "I to 10 carbon atoms” means that the allyl group can consist of |, 2, 3,

15, 6,7, 8,9 or 1) carbon atoms, although the present definition also covers the occurrence of

the term "alkyl” where no numerical range 1s designated. In some embodiments, alkyl groups have

[

o 1, 1to 8, 1to 6, or | o3 carbon atoms. Representative saturated siraight chain alkyls include,
but are not himited to, methyl, cthyl, n-propyl, n-butyl, nepentyl, and n-hexyl groups; while
saturated branched alkvls include, but are not imuted to, isopropyl, sec-butyl, isobutyl, tert-butyl,
isopentyl, Z-methylbutyl, 3-methylbutyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl,
Zmethyihexyl, 3-methythexyl, 4-methylhexyl, 5-methylhexyl, 2. 3-dimethylbutyl, and the like. The
alkyl is attached to the parent molecuie by a single bond. Unless stated otherwise in the

specification, an alkyl group may be optionally substituted by one or more of substituents disclosed
herein. In a non-limiting cmbodiment, a substituicd alkyl can be sclected from fluoromethyl,
difluoromethyl, trifluoromethyl, 2-fluorocthyl, 3-fluoropropyl, hydroxymethyl, 2-hydroxyethyl,
3hydroxypropyl, benzyl, and phenethyl.

(868511 "Alkenyl” refers to a straight or branched hydrocarbon chain radical group consisting solely

]

of carbon and hydrogen atoms, containing at least one doubie bond, and having from two o ten

-}

arbon atoms (i.¢., Crie alkenyl). Whenever it appears herein, a numerical range such as "2 1o 10"
refers to cach integer in the given range; ¢.g., "2 to 10 carbon atoms” means that the alkeny! group
can consist of 2 carbon atoms, 3 carbon atoms, etc., up to and including 16 carbon atoms. In any
embodiments, an alkenyl corprises two to cight carbon atoms. In other embodiments, an alkenyl
comprises two to six carbon atoms {¢.g., Crs alkenyl). The alkenyl is attached to the parent
molecular structure by a single bond, for example, ethenyl (1.e., vinyl), prop-1l-enyl (e, allyl),
but- 1-enyl, pent-l-enyl, penta-1,4-dienyl, and the like. The one or more carbon-carbon double

bonds can be internal (such as in 2-butenyl) or terminal (such as in -buteny!). Examples of Co4

-3
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alkenyl groups include ethenyl (Cz), 1-propenyl {Cs), Z-propenyl (Cs), [-butenyl {(C4), 2-butenyl
(C4), 2-methyiprop-2-enyl {Ca), butadienyl {C4) and the like. Examples of Core alkenyl groups
inchude the aforementioned Ca-4 alkeny] groups as well as penteny! (Cs), pentadienyl (Cs), hexenyl
{Ce), 2,3-dimethyb-2-butenyl {Cs} and the ke, Additional examples of alkenyl include heptenyl
{C7), octenyl (Cs), octatrieny! (Cs) and the like. Unless stated otherwise in the gpecification, an
alkeny! group may be optionally substituted by one or more of substituents disclosed herein.
6052} "Allynyl" refers to a straight or branched hydrocarbon chain radical group consistin
solely of carbon and hydrogen atoms, conlaining at least one triple bond, having from two (o ten
carbon atoms (i.e., Cr0 allkynyl). Whenever it appears herein, a numerical range such as "2 to 10"
refers to cach integer in the given range; €.g., "2 1o 10 carbon atores” means that the alkyny! group
can consist of 2 carbon atoms, 3 carbon atoms, etc., up to and nehuding 10 carbon atoms. In any
embodiments, an alkynyl comprises two to cight carbon atoms. In other cmbodiments, an alkyny!
has two to six carbon atoms {(e.g., Co¢ allkynyh). The alkynyl is atfached to the parent molecular
structure by a single bond, for example, ethynyl, propynyl, butynyl, pentynyi, 3-methyi-4-
pentynyl, hexynyl, and the hike. Unless stated otherwise in the specification, an alkyny! group may
be optionally substituted by onc or more of substituents disclosed herein.
16653) "Alkoxy" refers to the group -O-alkyl, including from | fo 10 carbon atoms of a straight,
branched, saturated cyclic configuration and combinations thereof, atiached to the parent
molecular structure through an oxygen. Examples include methoxy, ethoxy, propoxy, isopropoxy,
butoxy, thutoxy, pentoxy, cyclopropyloxy, cyelohexyloxy and the like. "Lower alkoxy™ refers 1o
alkoxy groups contamning one to six carbons. In some embodiments, Cr4alkoxy s an alkoxy group

5
i

which encompasses both straight and branched chain alkyls of from 1 to 4 carbon atoms. Unless
stated otherwise in the specification, an alkoxy group may be optionally substituted by one or more
of substituents disclosed herein. The terms "alkenoxy" and "alkynoxy” mirror the above
description of "alkoxy" wherein the prefix "alk" is replaced with "alken” or "alkyn" respectively,
and the parent "alkenyl" or "alliynyl” terms are as deseribed herein.

(8054} "Aromatic” or "aryl” refers to a radical with 6 to 14 ring atoms {¢.g., Cs 12 aromatic or Csl4
aryl} which has at least one ring having a conjugated pi electron system which is carbocyclic {e.g.,
phenyl, fluorenyl, and naphthyl). In some embodiments, the aryl is a Ce-10 aryl group. For example,
bivalent radicals formed from substituted benzene derivatives and having the free valences at ring

atoms are named as substituted phenylens radicals. In other embodiments, hivalent radicals
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derived from univalent polycyclic hydrocarbon radicals whose names end in"-y1” by removal of
one hydrogen atom from the carbon atom with the frec valence are named by adding "idene” to
the name of the corresponding univalent radical, ¢.g., a naphthyl group with two points of
attachment is termed naphthylidene. Whenever it appears herein, a numerical range such as "6 to
14 aryl “refers to cach integer in the given range; ¢.g., "6 to 14 ring atoms” means that the aryl
group can consist of 6 ring atoms, 7 ring atoras, efc., up to and including 14 ring atoms. The term
includes monocyelic or fused-ring polyeychie (i.c., rings which share adjacent pairs of ring ators)
groups. Polyeyclic aryl groups mnclude bicycles, tricycles, tetracycles, and the bike. In a multi-ring
group, only one ring is required to be aromatic, so groups such as indanyl are encompassed by the
aryl definition. Non-limiting examples of arvl groups include phenyl, phenalenyl, naphthalenyl,
teirahyd%map.) thyl, phenanthrenyl, anthracenyl, fluorenyl, indolyl, indanyl, and the like. Unless
ated otherwise in the specification, an aryl group may be optionaily substituted by one or more

of substituents disclosed herein.
[6855] "Cycloalkyl" and "carbocyelyl" ecach refer to a monocyelic or pelyeyelic radical that
contains only carbon and hydrogen, and can be saturaled or partially unsaturated. Partially
unsaturated cycloalkyl groups can be termed "cycloalkenyl!” if the carbocycle contains at least one
double bond, or "cycloalkynyl" if the carbocycle contains at least one tripie bond. Cycloalkyl
groups fnclude groups having from 3 to 3 ring atoms (1.e., Cs-13 cycloalkyl). Whenever it appears
herein, a numerical range such as "3 to 10" refers to each integer in the given range; e.g., "3 o 13
carbon atoms” means that the cycloalkyl group can consist of 3 carbon atoms, 4 carbon atoms, 5
carbon atoms, etc., up 1o and including 13 carbovn atoms. The term "cycloalkyl” also includes
bridged and spiro-fused cyclic structures containing no heteroatoms. The term also includes
monocyclic or fused-ring polycyclic (i.c., rings which sharc adjacent pairs of ring atoms) groups.
Polycyclic aryl groups include bicyceles, tricycles, tetracycles, and the like. In some embodiments,
“cycloalkyl” can be a Cas cycloalkyl radical. In some embodiments, “cycloalky!” can be a Cas
cycloalkyl radical. Hlustrative examples of cycloalkyl groups include, but are not limited to the
following mwieties: Cs.s carbocyvelyl groups include, without loitation, cyclopropyl (Cs),
cyclobutyl {Ca), cyclopentyl (Cs), cyclopentenyl {Cs), cyclohexyl (Cs), cyclohexenyl {Cs),
cyclohexadienyl (Cs) and the Hke. Examples of Csr carboeyclyl groups include norbornyl (Cr).
Examples of Cas carboeyelyl groups include the aforementioned Cs.7 carbocyelyl groups as well

as cyclobeptyl{Cr),  cycloheptadienyl {Cr), cycloheptatrienyl (Cr), cyclooctyl  (Cs),



WO 2023/056264 PCT/US2022/077120

bicyclo{2.2. Tiheptany, bicyclof2.2.2Joctanyl, and the like. Examples of Cs-iz carboeyclyl groups
include the aforementioned Csx carbocyclyl groups as well as octahydro-1H  indenyl,
decahydronaphthalenyl, spiro{d4.5idecany! and the hike. Unless stated otherwise in the
specification, a cycloalkyl group may be optionally substituled by one or more of substituents
disclosed herein. The terms “cycloalkenyl” and "eycloalkynyl" mirror the above deseription of
"cycloalkyl" wherein the prefix "alk” is replaced with "alken” or "alkyn" respectively, and the
parent "alkeny!” or "alkynyl” terms arc as described herein. For example, a cycloalkenyl group can
have 3 to 13 ring atoms, such as 5 1o 8 ring atoms. In some embodiments, a cycloalkynyl group
can have 5 to 13 ring atoms.

L]
H
H

18656] "Halo", "halide”, or, alternatively, "halogen” means fluoro, chioro, bromo or iodo. The

LLAN

terms "haloatkyl,” "haloalkenyl,”

(I3

haloalkynyl" and "haloalkoxy™ include alkyl, alkenyl, alkynyl
and alkoxy structurgs that are substituted with one or more halo groups or with combinations
thereof, preferably substitited with oune, two, or three halo groups. For example, the ferms
"fluoroalkyl” and "fluorcalkoxy” include haloalkyl and haloalkoxy groups, respectively, in which
the hale is fluorine, such as, but not limited to, trifluoromethyl, diflooromethyl, 2,2 2triflooroethyl,
i-fluoromethyl-2-fluoroethyl, -O-CHF», and the like. Each of the alkyl, alkenyl, alkynyl and
alkoxy groups are as defined hercin and can be optionally further substituted as defined herein.

1865871 "Heteroaryl" or, alternatively, "hetercaromatic” refers io a refers to a radical of a 5-18
membered monocyclic or polycyelic {e.g., bicyelic, trieyclic, tetracyclic and the like) aromatic rin

system {e.g., having 6, 10 or 14 n elecirons shared in a cyclic array) baving one or more ring carbon
atoms and 1-6 ring heteroatoms provided in the aromatic ring system, wherein each heteroatom 1s
independently selected from nitrogen, oxygen, phosphorous and sulfir ("5-18 membered
heteroaryl”™}. Heteroaryl polycyclic ring systems can include one or more heteroatoms in one or
hoth rings. Whenever it appears herein, a numerical range such as "5 to 18" refers to cach integer
in the given range; ¢.g., "5 to 18 ring atoms” means that the heteroaryl group can consist of 5 ring
atoms, 6 ring atoms, otc., up to and including 18 ring atoms. In some instances, a heteroaryl can
have 5 1o 14 ring atoms. in some embodiments, the heteroaryl has, for example, bivalent radicals
derived from univalent heteroaryl radicals whose names end in "-y1" by removal of one hydrogen
atom from the atom with the free valence are named by adding "-ene” to the name of the

1 ]

corresponding univalent radical, ¢.g., a pyridyl group with two poinis of attachment is a pyridylene.

20
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[80858] For example, an N-containing "heteroaromatic” or "heleroaryl” motety refers to an

o

1
H

aromatic group in which at least one of the skeletal atoms of the ring is a nitrogen atom. One or
more heteroatom{s) in the heteroary! radical can be optionally oxidized. One or more nitrogen
atoms, if present, can also be optionally guaternized. Hetercaryl also inchides ring systems
substituted with one or more nitrogen oxide (-0O-) substituents, such as pyridinyl N-oxides. The
heteroaryl is attached to the parent molecular structure through any atom of the ring(s).

6058} "Heteroary!l” also includes ring systems wherein the heteroary! ring, as defined above, 1s
fused with one or more aryl groups wherein the point of attachment to the parent molecular
structure is either on the aryl or on the heteroary! ring, or wherein the heteroaryl ring, as defined
above, 1s fused with one or more cycloalkyl or heterocyclyl groups wherein the point of attachment
to the parent molecular structure is on the heteroaryl ring. For polycyclic heteroary! groups wherein
one ring does not contain a heteroatom {¢.g., indolyl, quinolinyl, carbazolyl and the like), the point
of attachment to the parent molecular structure can be on either ring, i.¢., either the ring bearing a
heteroatom (e.g., 2-ndolyl) or the ring that does not contain a heteroatom (e.g., S-indelyl}. In some
embodiments, a heteroaryl group is a 5-10 membered aromatic ring system having one or more
ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring system, wherein cach

k]

heteroatom 15 independently selected

(&)

from nitrogen, oxygen, phosphorous, and sulfur ("5-10
embered hetercaryl™). In some embodiments, a heteroaryl group is a 5-8 membered aromatic

1
i

ring system having one or more ring carbon atoms and 1-4 ring heteroatoms provided in the
aromatic ring sysiem, wherein each heteroatom is independently selected from nitrogen, oxygen,
phosphorous, and sulfur ("5-8 membered heteroaryl™). In some embodiments, a heteroaryl group
is a 5-6 membered aromatic ring system having one or more ring carbon atoms and [-4 ring
heteroatoms provided 1n the aromatic ring system, wherein each heleroatom is independently

s

selected from nitrogen, oxygen, phosphorous, and sulfur ("5-6 membered heteroaryl™). In some
embodiments, the 5-6 membered heteroary! has 1-3 ring heteroatoms independently selected from
nitrogen, oxygen, phosphorous, and suliur. In some embodiments, the 5-6 membered heteroaryl
has 1-2 ring heteroatoms fndependently selected from nitrogen, oxygen, phosphorous, and suifur.
In some embodiments, the 5-6 membered heteroaryl has 1 ring heteroatom selected from nitrogen,
oxygen, phosphorous, and sulfur.

18068} Examples of heteroaryls inchude, but are not limited to, azepinyl, acridinyl, benzimidazolyl,

henzindolyl, 1,3-benzodioxolyl, benzofuranyl, benzooxazolyl, benzo{djthiazolyl,
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benzothiadiazolyl, benzo[bl{ 1 4ldioxepinyl, benzo[bl{1,4] oxazinyl, 1,4-benzodioxanyl,
benzonaphihofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyi, benzoxazolyl, benzopyranyl,
benzopyranonyl, benzofuranyl, benzopyranonyl, benzofirazanyl, benzothiazolyl, benzothienyl

{benzothisphenyl}, benzothieno[3,2-d|pyrimidinyl, benzotriazolyl, benzoid,6limidaze] 1.2-

alpyridinyl, carbazolyl, cinnolinyl, cyclopentaldipyrinidinyl, 6,7-dihydro-5H-
cvclopental4,5 jthieno 12,3-d]pyrimidinyl, 5,6-dihydrobenzo[hlguinazolinyl, 5,6-
dihydrobenzo[hicinnolinyl, 6,7-dihydro-SH benzo[6,7]cycloheptal L2-clpynidazinyl,

dibenzofuranyl, dibenzothiophenyl, furanyl, furazanyl, furanonyl, furc {3,2 -clpyridinyl
5,6,7.8,9,10-hexahydrocyciooctafd] pyrimidinyl, 5,6,7,8.9,10-hexahydrocyclooctaldlpyridazinyl,
5,6,7,8,9,10- hexahydrocyclooctaldipyridinyl, isothiazolyl, imidazolyl, indazolyl, indolyl,
indazolyl, isoindolyl, mndolinyl, iscindolinyl, isoquinolyl, indolizinyl, isoxazolyl, 5,8-methano-
5.6,7 8-tetrahydroquinazolinyl, naphthyridinyl, 1,6-naphthyridinonyl, oxadiazolyl, 2-oxoazepinyl,
oxazolyl, oxiranyl, 5,6,6a,7.8,9,10,10a-octahydrobenzolh]quinazolinyl, 1-phenyl-IH-pyrrolyl,
phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyranyl, pyrrolvl,
pyrazolyl, pyrazolo[3,4-dlpyrimidinyl, pyridinyl, pyride{3,2-dlpyrimidinyl,  pyrido[3.4-
dlpyrimidinyl, pyrazinyl, pyrimidinyl, pyridazinyl, pymrolyl, quinazolinyl, quinoxalinyl,
gquinolinyl,  iscquinolinyl, tetra.hydroqumo‘iiny‘i, 5,6,7 8-tetrahydroquinazolinyl,  5,6,7,8-
tetrahydrobenzo [4,5 | thieno [2,3 -dlpyrimdinyl, 6,78 9-tetrahydro-5H-cyeloheptal4,5Sithienc
[2,3-d]pyrimidinyl, 5.6,7.8-tctrahydropyrido[4.5-clpyridazinyl,  thiazolyl,  thiadiazolyl,
thiapyranyl, iriazelyl, tetrazolyl, triazinyl, thiene[2,3-dlpyrimidinyi, thieno{3,2-dipyrimidinyl,
thieno [2,3-clpridinyl, and thiopheny! (i.e., thieny!). Unless stated otherwise in the specification, a
hetercaryi group may be optionally substituted by one or more of substituents disclosed herein,

64

18061} "Heterooyelyl”, "heterocycioalkyl” or “heterocarbocyciyl” each refer to any 3 to 18-

membered non-aromatic radical monocyclic or polycyclic moiety comprising at least one carbon
atom and at least one heteroatom selected from nitrogen, oxygen, phosp worous and sulfur. A
heterocydyl group can be a monocyclic, bicyclic, tricyclie or tetracyciic ring sysiem, wherein the

polycyclic ring systems can be a fused, bridged or spiro ring system. Heterocyelyl polyeyelic rin

[tie]

systems can inchide one or more heteroatoms in one or both rings. A heterocyelyl group can be
saturated or partially unsaturated. Partially unsaturated heterocycloalkyl groups can be termed
"heterocycioalkenyl” if the heterocyclyl contains at least one double bond, or "heterocycloalkynyl”

if the heterocyclyl containg at least one triple bond. Whenever it appears herein, a numerical range
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such as "S to 18" refers {o cach integer in the given range: e.g., "5 to 18 ring atoms” means that the
heterocyelyl group can consist of S ring atoms, 6 ring atoms, ctc., up o and including 18 ring
atoms. For example, bivalent radicals derived from univalent heterocyelyl radicals whose names
end in "-y1" by removal of one hydrogen atom from the atom with the free valence are named by
adding "-ene” to the name of the corresponding univalent radical, c.g., a piperidine group with two
points of attachment is a piperidylene.

6862} An N-containing heterocyclyl moiety refers (o a non-aromatic group in which at least one
of the ring atoms is a nitrogen atom. The heteroatom(s} in the heterocyclyl radical can be optionally
oxidized. One or more nitrogen atoms, i present, can be optionally quaternized. Heterocyelyl also
ncludes ring systems substituted with one or more nitrogen oxide (-0O-) substituents, such as
piperidinyl N-oxides. The heterocyelyl is attached to the parent molecular structure through any
atom of any of the ring(s}.

{6863} "Heterocvelyl” also includes ring systems wherein the heterocyclyl ring, as defined above,
is fused with one or more carbocyelyl groups wherein the pomnt of attachment is either on the
carbocyclyl or heterocyely! ring, or ring systems wherein the heterocyelyl ring, as defined above,
is fused with one or more aryl or heteroaryl groups, wherein the point of attachment to the parent
molecular structure is on the heterocycly! ring. In some embediments, a heterocyelyl group is a 5-
14 membered non-aromatic ring system having one or more ring carbon atoms and 1-4 ring
heteroatoms, wherein each heteroatom is independently selected from nitrogen, oxygen,

H

phosphorous and sulfur ("5-14 membered heterocyelyl™). In some embodiments, a heterocyclyl
group is a 3-10 membered non-aromatic ring system having one or more ring carbon atoms and 1-
4 ring heterocatoms, wherein each heteroatom is independently selected from unitrogen, oxygen,
phosphorous and sulfur ("3-10 membered heterocyelyi™). In some embodiments, a heterocycelyl
group is a 5-8 membered non-aromatic ring system having one or more ring carbon atoms and 1-
4 ring heteroatoms, wherein cach heteroatom is independently selected from nitrogen, oxygen,
phosphorous and sulfir ("5-8 membered heterocyclyl™). In some embodiments, a heterocyclyl
group is a 5-6 membered non-aromatic ring system having one or more ring carbon atoms and 1-
4 ring heteroatoms, wherein each heteroatom is independently selected from nitrogen, oxygen,
phosphorous and sulfur ("5-6 membered heterocyclyl™. In some embodiments, the 5-6 membered
heterocyclyl has 1-3 ring hetercatoms independently selected from nitrogen, oxygen phosphorous

¥
H
i

and sulfur. In some embodiments, the 5-6 membered heterocyclyl has 1-2 ring hetoroatons
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independently selected from nitrogen, oxygen, phosphorous and sulfor. In some embodiments, the
5-6 membered heterocyclyl has 1 ring heteroatom selected from nitrogen, oxygen, phosphorous

and sulfur,

ooy

{6864} "Heterocvelyl” may include one or more ketone group (-C{=0}-) as part of the ring
Examples of a ketonc-contianing heterocycie include, withowt limitation, pyridin-2{1H}-one,
pyrazin-2{ 1 H)-one, pyrimidin-2(1H}-one, pyrimidin-4(3H)}-one, pyridazin-3(2H)-one, pynidin-
4(1H)-one, imidazolidin-Z-one, 1,3-dihvdro-2H-imidazol-2-one, 2, 4-dihydro-3H-1,2 4-triazol-3-
one, oxazol-2(3H}-one, and oxazelidin-2-one. A ketone-containing heterocyelyl is obtainable by
removing a hydrogen atom from its corepsonding ketone-contianing heterocyele at any available
N-H or C-H position.
[66865] Exemplary 3-membered heterocyclyls containing 1 hetercatom include, without limitation,
azirdinyl, oxiranyl, and thiorenyl. Exemplary 4-membered heterocyciyls containing | heteroatom
include, without lmitation, azetidinyl, oxetanyl and thietanyl. Excmplary 35-membered
heterocyelyls  containing | hetercatomn  include, without Hmitation, tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothiophenyl, dihydrothiophenyl, pyrrolidinyl, dihydropyrrolyl and
yrrolyl-2,5-dione. Exemplary 5-membered heterocyclyls containing 2 heteroatoms include,
without limitation, dioxolanyl, oxathiolanyl, thiazolidinyl, and dithiolanyl. Exemplary 5-
embered heterocyclyls conlaining 3 heteroatoms include, without limitation, inazolinyl,
diazolonyl, oxadiazolinyl, and thiadiazolinyl. Exemplary 6-membered heterocyclyl groups
containing 1 heteroatom  include, without limitation, piperdinyl, tetrahydropyranyl,
dihydropyridinyl, and thianyl. Exemplary 6 membered heterceyclyl groups containing 2

hetercatoms include, without hmuitation, piperazinyl, morpholinyl, thiomorpholinyl, dithianyl,

o

1
i

dioxanyl, and triazinanyl. Excmplary 7-membered heterocyclyl groups containing 1 heteroatom
nclude, without limitation, azepanyl, oxepanyl and thiepanyl. Exemplary B-membered
heterocyclyl groups containing 1 heteroatom include, without limitation, azocanyl, oxecanyl and
thiccanyl. Exemplary bicyclic heterocyclyl groups inciude, without limitation, indolinyl,
isoindolinyi, dibvdrobenzofuranyl, dihydrobenzothienyl, tetrahydrobenzothicnyl,
tetrahydrobenzofuranyl, benzoxanyl, benzopyrrolidinyl, benzopiperidinyl, benzoxolanyl,

b

benzothiolanyl, benzothianyl, tetrahydroindolyl, tetrabydroguinolinyl, tetrahydroisoquinelinyl,

decahydroguinelinyl, decahydroisoquinolinyl, 3-1H-benzimidazol-2-one, {1-substituted)-2-0x0-

henzimidazol-3-vl, octahydrochromenyl, octabydroisochromenyl, decahydronaphthyridinyl,
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decahydro-1,B-naphthyridinyl, octahydropyrrolef3,2 -bipyrrole, phenanthridinyl, indolinyl,
phthalimidyl, naphthalimidyl, chromanyl, chromenyl, 1H-benzol[e] {1.4|diazepinyi, 1.4.5,7-
tetrahydropyrano[3,4-bipymrolyl, 5,6-dihydro-4H-furo[3,2-bipyrrolyl, 6,7-dihydro-5H-furo [3,2-
blpyranyl, 5,7-dihydro-dH-thieno  [2.3-clpyranyl,  2,3-dihydro-1H-pyrrolo[2,3-blpyridinyl,
hydrofurof2,3-bipyridinyl,  4,5,6,7  tetrahydro- 1H-pyrrolo{2.3-blpyridinyl,  4,5,6,7-
tetrabydrofuro[3,2-clpyridinyl, 4.5,6,7-tctrahydrothieno[3,2-bipyridinyl, 1,2.3,4-tetrahydro-1,6-
naphthyridiny, and the Hke.

[8866] Unless staled otherwise in the specification, a heterocyclyl group may be optionally
substituted by one or more of substituents discloged herein,

166671 Where substitucnt groups are specified by their conventional chemical formulae, writien
from left to right, they equally encompass the chemically identical substituents that would resualt
from writing the structure from right to left, e.g., ~-CH20- is equivalent to -OCHz- .

(6068} A "leaving group or atom” is any group or atorn that will, under the reaction conditions,
cleave from the starting material, thus promoting reaction at a specified site. Suitable non-limiting
examples of such groups unless otherwise specified inchude halogen atoms, mesyloxy, p-
nitrobenzensulphonyloxy, triflucromethyloxy, and tosyloxy groups.

16669} "Protecting group” has the meaning conventionally associated with it in organic synthesis,
i.e., a group that selectively blocks one or more reactive sites in a multifunctional compound such
that a chemical reaction can be carried out selectively on another unprotected reactive site and
such that the group can readily be removed after the selective reaction is complete. Non-limiting
embodiments of functional groups that can be masked with a protecting group include an amine,
hydroxy, thiel, carboxylic acid, and aldehyde. For example, a hydroxy protected form is where at
least one of the hydroxy groups present in a compound is protected with a hydroxy protecting
group. A variety of protecting groups are disclosed, for example, Greene’s Protective Groups in

i

Organic Synthesis, Fifth Edition, Wiley (2014), incorporated herein by reference in its entirety.
For additional background information on protecting group methodologies {materials, methods
and strategies for protection and deprotection) and other synthetic chemistry transformations
useful in producing the compounds described heren, see in R. Larock, Comprehensive organic
Transformations, VCH Publishers (1989); Greene’s Protective Groups in Organic Synthesis, Fifth
Edition, Wiley {(2014); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis,

John Wiley and Sons (1994); and L. Paquette, cd., Encyclopedia of Reagents for Organic

25



WO 2023/056264 PCT/US2022/077120

Synthesis, John Wiley and Sons (1995). These references are incorporated herein by reference in
their entirety.

16676] The terms "substituted” or "substitution” mean that at least one hydrogen present on a group
atom {e.g., a carbon or nitrogen atom} is replaced with a permissible sabstituent, e.g., a substitaent
which upon substitution for the hydrogen results in a stable compound, e.g., a compound which
docs mnot spontancously undergo transformation such as by rearrangement, cyclization,
elimination, or other reaction. Unless otherwise indicaied, a "substituted” group can have a
substituent at one or more substitutable positions of the group, and when more than one position
in any given structure is substituied, the substituent is either the same or different at cach position.
Substituenis include one or more group(s) ndividually and independently selected from acyl,
alleyl, alkenyl, alkynyl, alioxy, alkylaryl, cycloalkyl, aralkyl, aryl, aryloxy, amino, amido,
amiding, imine, azide, carbonate, carbamate, carbonyl, heteroalkyl, heteroaryl, heteroarylalkyl,
heterocycloalkyl, hvdroxy, cvano, halo, haloalkoxy, haloallcyl, ester, ether, mercapto, thio,
alkylthio, arylthio, thiocarbouyl, nitro, oxo, phosphate, phosphonate, phosphinate, silyl, sulfinyl,
sulfonyl, sulfonamidyl, sulfoxyl, sulfonate, urea, -Si(R%) , -ORY, -SR?, -OC(O)-RY, -N{R" ), -
C{OR,,  -CIOHOR®, -OCON(R Y, ~CIOIN(R R, -NRHC{OIOR®, -NERHTOIRY,
MNRHCOINER, -NRHCONRHNER D, -NROSIOWNR ) (where tis 1 or 2}, -PE0OHRDRY, or
-O-P(=0Y}OR*)2 where each R® is independently bhydrogen, alkyl, haloalkyl, carboeyelyl,
carbocyciylaikyl, aryl, aralkyl, heterocycloalkyl, Theterocycloalkylalkyl, heteroaryl or
heteroarylalkyl, and cach of these moicties (other than hydrogen) can be optionally substituted
with one or more substituents {(up 1o six, valence permitting} jndependently selected from OH,
Nz, oxo, halo, nitro, COOH, C{O)NH? or cvane. For example, a cycloalkyl substituent can have
a halide substituted at one or more ring carbons, and the like. The protecting groups that can form
the protective derivatives of the above substituents are known fo those of skill in the art and can
be found in references such as Greene and Wuts, above.

(8071} Suitable substituents inchude, but are not limited to, haloalkyl and trihaloalkyl, alkoxyalioyl,
halophenyl, -M-heteroaryl, -M-heterocyele, -M-aryl, -M-OR? -M-SR* -M-N(RY, -M-
OCOINR Yz, -M-CE=ENRONRY) 2, -M-CENRMORE, -M-P(OYR ), SI{R%, -M-NRA}C{OR? -M-
NRYC(OCOR?, -M-C{OIR?, -M-C(=S)R?, -M-C{(=S}NRR® -M-C{ON(R")2, -M-C{(OINR*M-
N{R%2, -M-NRICNRHN(R Y, -M-NRM{SIN(R )2, -M-S{ORR®, -M COIRY, -M-OC(OR?, -
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MC{OSRY, -M-S(ORNR Y, -C{O-M-CIORT, -MCORY, -MC=ONRY),, -M-C{=NHN{R":,
and -M-OC{=NHIN(R*» (wherein M is a Crs alkyl group).

166721 When a ring system (e.g., cycloalkyl, heterocyelyl, aryl, or heteroaryl) is substituled with
several substituents varying within an expressly defined range, it is understood that the total
number of substituents does not exceed the normal available valencies under the existing
conditions. Thus, for cxample, a phenyl ring substituted with "p" substituents {where "p" ranges
from O to 5} can have 0 1o 5 substituents, whereas it is understood that a pyridinyl ring substituted
with "p" substituenis has several sgbstibients ranging from 0 to 4. The maximuem number of
substituents that a group in the disclosed compounds can have can be easily determined. The
substituted group encompasses only those combinations of substituents and variables that result in
a stable or chemically feasible compound. A stable compound or chemically feasible compound is
oneg that, among other factors, has stability sufficient to permit its preparation and detection. in
some embodimaents, disclosed compounds are suificiently stable that they are not substantially
altered when kept at a temperature of 40° C or less, in the absence of moisture {e.g., less than about
1%, less than about 5%, less than about 2%, less than about 1%, or less than about $.5%) or other
chemically reactive conditions, for e.g., at least about 3 days, at least about a week, at least about
2 weeks, at least about 4 weeks, or at least about 6 weeks.

186731 The terms “combine, combining, to combine, combination” refer to the action of adding at
least one chemical subsiance to another chemical substance(s} either sequentially or
sly. In some embodiments, bringing these chemical substances together can result in
transformation of the initial chemical substances into one or more different chemical substances.
This transformation can occur through one or more chemical reactions, .g., where covalent bonds
are formed, broken, rearranged and the like. A ron-limiting example can include hydrolysis of an
cster into an alcohol and carboxylic acid which can result from the combination of the ester with
a suitable base. In another non-himiting example, an ary! fluoride can be combined with an amine
to provide an aryl amine through a substitution process. These terms also include changes in
association of charged chemical substances and creation of charged chemical substances, such as,
but pot lmited to, N-oxide formation, acid addition salt formation, basic additicn salt formation,
and the Hke. These terms inchude the creation and/or transformation of radical chemical substances

and isotopically labeled chemical substances.
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{8874} The terms “convert, converting, to convert, conversion” refer to a subset of “combination”

and its grammatical equivalents, where the action of one or more reagents transforms one or more
functional groups on a chemical substance to another functional group(s). For example, a
conversion inchides, but is not limited to, transforming a nitro functional group on a chemical
substance to an amine with a reducing agent. Conversions also inchude changes in charged
chemical substances, radical chemical substances and isotepically labeled chemical substances.
However, the term “convert” does ot include alteration of conserved bonds in disclosed genuses

and compounds.

{ompounds

{8075} In one aspect, the present technology relates 1o a compound of Formulae (1)-(1H):

A R*
4
2 O\\ Z O. O % <
(R%n SN 2 (R 7 L

A RS

| X5 R1 R5 Z | 4
)(‘1 ,~,\X4 YJ\ Y\Y3

- I

Xo-x3 v2=4/ (i1}, or

R (),
ot a pharmaccutically acceptable salt, tautomer or stercoisomer thereof,
wherein:

A CHror O

each occurrence of Q ring is independently a S-membered heteroaryl, 6-membered heteroaryl, Cs.

reycloalkyl, or 5-6-membered heterocyclyl;
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X! and X* are each independently N or C, X%, X, and X* are each independently N or CR’, and
the dashed circle denotes bonds forming a five-membered aromatic ring; provided that at least two

but no more than three of X', X2, 35, X% and X7 are N;
& ""‘,,Ys
Y!isNor CH, Y2 is N, NR¥ or CH, and Y3 is N, NR¥ or CH, Y*is Cor N, and Y?=3' in Formula
?‘\ 3 .‘é‘ 3
A Y A Y
(If) denotes el o ve=/ ;

Z'isNor CH, Z7 is N or CR’, and 7% is N or CH;

each occurrence of RY is independently hydrogen, Craalkyl, haloCiaalkyl, Crrcycloalkyl, Ci-
sallcoxy, Cascycloalkoxy, NRER®, C(=0)OR: OCEOIRY, C{(=O)NRRP, NRWC(=O)RY,
CE=0INHCEOIRY, or 4-6-membered heterocycelyl, each of which is optionally substituted with

one to three RY;

each occurrence of R? is independently hydrogen, Craalkyl, haloCigalicyl, Cascycloalkyl, halogen,
CN, OH, Craalkoxy, NReRb, C(=OINRR", or 4-6-membered heterocyelyl, each of which is

optionally substituted with one to two R,

R3, R4 R and R®are each independently hydrogen, halogen, CN, Craalkyl, or haloCi4alkvl;
each occurrence of R7 is independently hydrogen or Craalkyl;

each occurrence of R¥is independently hydrogen or Crualkyl;

cach occurrence of RY is independently hydrogen, Cisalkyl or Cisalkoxy;

each occurrence of R is independently hydrogen, Craalkyl, Ciocycloalkyl, or 4-6-membere

heterocyclyl optionally substituted with Craalkyl;

cach occurrence of R {s independently hydrogen, Ciaalkyl, haloCiaalkyl, halogen, CN, OH, Ca.
seyeloallyl, Craalkoxy, Cioeyeloalkoxy, NRR®, C(=O)0OR: OC(=0)R% C(=0O)NRR®,
NERC(=OR®, C=OINHC(=0)RY, or 4-6-membered heterocyclyl;

each occurrence of R® and R® is independently hydrogen, Ciualkyl, Cascyeloalkyl, or R* and RY,
together with the nitrogen atom to which they are attached, form a saturated or unsaturated
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o

heterocyclic ring containing from three to seven ring atoms, which ring may optionally contain

additional one or two heteroatoms selected from the group consisting of nitrogen, oxygen and

il

sulfur and may be optionally substituted by from one o three groups which may be the same or

1o
I
i

different selected from the group consisting of Ci-salkyl, phenyl and benzyl; and

each occurrence of n is independently 0, 1, or 2.

b

(86876} In some embodiments, the present technology relates to a compound of Formula (I):

A R4
(R?), O“s”O)OL
1 R—TY R
R | o
XX,

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein A, ¢, X', X,
XA X R RE RS R RS, RO R ORY R RY, and n are each as defined above, or may have

any of the values disclosed herein.

Rs - wnane s
Rsﬁ R X R
| s
X’,>.(\ 4 |
\ %)/X N‘ AN
(8077 In any embodiments of the compounds of Formula (1), X s N= |
) o | | o e o
it e nans 5 6 5 4]
R5\R6R5|\R6R5|\R6R5\R6R|\R Rif\/(RsRl\R
| N N | N N
NSy \ Vi N N N N W
=/ | N/, \N, \/ﬁ N=N N=/ N-N  or
1

N

=

N

Vi . . ) S
N , wherein R® and R® are each as defined above, or may have any of the values
disclosed herein.

[86878] In some embodiments, the present technology relates to a compound of Formula (1)

isd
<o
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R4

@)
O .0
R 22 I 3
ICEADe:
= R

I
4
1
v,
or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof,
wherein Q, Y', Y2, 73, ¥4 R R? R, RY RS RO R R RE RY, and noare each as defined

above, or may have any of the valucs disclosed herem.

Wwan

e A

RY R® RY X R® R2 RS ~ha
| x RS R6
Nz | =

N , \ P N-R® .
R® , R? / or = . wherein R°, R® and R® are each as defined
above, or may have any of the values disclosed herein.

{6088} fn somce embodiments, the present technology relates to a compound of Formula (1)

GON

or a pharmaceutically acceptable salt, tautomer or stercoisomer thereot,
wherein Q, Z', 7%, 2, RL R R, R4 R R R R RY R RP, and n are each as defined

above, or may have any of the values disclosed hercin.
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v R® b R®
5 5
27N NN

18081} In any embodiments of the compounds of Formula (111, R'® g R

o R e RS

5
RN RS | XN
NP ~N > N
10 v . . 1 ;S 1
RO RT or R wherein RS, R®, R®, and R” are each as defined above, or may

have any of the values disclosed herein.

{30882} In any embodiments of the present compounds (including but not Himited o compounds of
Formulae [, 11, and U}, Q at each occurrence is independently a 5-membered hetercaryl. In some
embodiments, € at cach occurrence is independently thiophen, pyrazole, imidazole, thiazole,

oxazole, iso-oxazole, or iriazole. In some embodiments, Q at each occurrence is independently

) /j(—fNﬁj/—(
Cf<\j Cfa<\ L A A

"
some embodiments, (@ at each occurrence 1s independently \ . In some embodiments, Q at

S ¥
\

cach occurrence together with R! is independently R’ . In some embodiments,  at each

occwrrence is independently  H | In some embodiments, Q at each occurrence together with

* %

R is independently R" | fn some embodiments, Q at cach occurrence s independently H

. In some embodiments, Q at each occurrence together with R! is independensly R’
{8083} In some embodiments, (3 at each occurrence is independently a 6-membered heteroaryl,

In some embodiments, Q at cach occurrence is independently pyridine, pyridazine, pyrimidine or

93]
.
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| X “"e{ N™ X 4
|
- - hodiments. O at each accurrence is indey U \ N =
pyrazine. In some embodiments, € at each occurrence is independently , ,

11 |
& ,N Z | NF QN Z  or 2N 1n some erabodiments, O at cach
| \'1'{ N \L'l,_’ [?jl \‘5{ N’N\‘l‘f WN\ 4
N L J N kg N\g
, R1 . R1 , R1 ) R1
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{6084} fn somc embodiments, O at cach occurrence s independently a Ciacycloalkyl. In some
embodiments, Q at each occurrence is independently cyclobutyl.
[8085] In some embodiments, Q at each occurrence 18 independently a 5-6-membered heterceyclyl.
In some embodiments, the 5-6-membered heterocyclyl contains one to two hetercatoms selected
from N, O and S. In some embodiments, Q at each occurrence together with R is independently
Ly

o7y

R1

16686} In some embodiments, the present technology relates 1o a compound of Formula (Ta):

(@] A R*
D . y
(R )n\lh \< H H R
QN,N RS X
|1 | X5
R )(\1(”)\/)(4

XX (1),
or a pharmaceutically acceptable salt, tantomer or stereoisomer thereof, wherein A, X!, X% X3,
X4 KSR RA R RN R, RO R R R® R, and nare each as defined above, or may have any
of the values disclosed herein.

{66871 In some embodiments, the present technology relates to a compound of Formuala (Ib):

3]
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{Ib},

or a pharmaceutically acceptable salt, tautomer or sterecisomer thereof, wherein X, X2, X3, XA
X5 RURY RO, RY R RS, RY,RY, R? RP, and n are each as defined above, or may have any of
the values disciosed herein,

6088} n some embodiments, the present technology relates to a compound of Formula (Ha):

R4
O
X2 I
2 S\ 3
(R)n~u7 N N R
TN H H
C N RS
N/ R5  a |
| 4
R1 YJ\ Y\Y3

vl i)
or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein Y!, Y2, Y3, Y*,
R RZ R RY RS RS RS R R® RY, and n are each as defined above, or may have any of the
values disclosed herein,

{6089} fn somc embodiments, the present technology relates to a compound of Formula (Hb):

R4

(R?) O\\s’ioj\
NN R
NS R
R YJ\\(Yi ,

Y
2= S
v2= .
eyt onl ontabile ealt tantamer o staren comear theread wherein Vi v vi v
or a pharmaceutically acceptable salt, tautomer or steresisomer thereof, wherein Y, Y°, YL Y™,
R, RZ RY RY RS RS RS RYOR® RY and n are each as defined above, or may have any of the
values disclosed heren.

180948} In some embodiments, the present technology relates to a compound of Formula (Bia):
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{{i{a},
or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein 71, 272, 27, R},
R RS RY RS RS, RY R R R® RP, and n are each as defined above, or may have any of the
values disclosed herein,

16691} In some embodiments, the present technology relates 1o a compound of Formula (Hib):

R (1)
,
or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein 7', 2%, 27, RY, R,
R RA RS, RS R RI RYM R RP and n are each as defined above, or may have any of the values
disclosed herem.
{8092} in any embodiments of the present compounds, R! at each ccourrence is independently Ci-
salkyl, haloCiraalkyl, cyclopropyl, eyelobutyl, Ciaalkoxy, cyclopropyloxy, cyclobutyloxy, NR?RP,
or 4-6-membered heterocyclyl, each of which is optionally substituted with one to three R'. Tn
some embodiments, R' at cach occurrence is independently Craalkyl, Cascycloalicyl, Craalkoxy,
Cs.scycloalkoxy, NR*R®, or 4-6-membered heterocyeiyl, each of which is optionally substituted
with one to three R In some embodiments, the Ciscycloaliyl is cyclopropyl or cyclobutyl, and
the Cascycloalkoxy is cyclopropyloxy or eyclobutyloxy. In some embodiments, R! at each
occurrence is independently Craalkyl. In some embodiments, R' at each occurrence is
independently Ciualkyl, which is optionally substituted with one to three R''. In some
embodiments, R! at each ocowrrence is independently methyl. In some embodiments, R} at each
occurrence is independently methyl, which is optionally substitated with one R'Y. In some
embodiments, R’ at each occurrence is independently cyclopropyl. In some embodiments, RY at

cach occurrence is independently cyclopropyl, which is optionally substituted with one R In
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some embodiments, R at each occurrence is independently cyclobutyl. In some embodiments, R}
at each occurrence is independently cyclobutyl, which is optionally substituted with one RY. In

Wwann.

some embodiments, R’ at each occurrence is independently v . In some embodiments, B! at
|

wann

o]
each occurrence is independently . In some embodiments, R at each occurrence is

sV

O
independently

16693} In any embodiments of the present compounds, R? at cach occurrence is independently
hydrogen, Craaliyl, haloCraalkyl, Csscycloalkyl, halogen, ON, O, Craalkoxy, NR*R®, or 4-6-
membered heterocyclyl, each of which is optionally substituted with one to two R' In some
embodiments, R® at cach occurrence is independently hydrogen, methyl, F, or Cl In some
embodiments, R* at each occurrence is independently hydrogen, methyl or halogen. In some
embodiments, R® at each occurrence is independently is hydrogen or methyl In some
embodiments, R® at each occurrence is independently hydrogen or methyl. In some embodiments,
R’ at each occurrence is independently hydrogen or methyl. fn some embodiments, R® at eac

occurrence is independently hydrogen or methyl. In some embodiments, RY at each occurrence is
independently hydrogen, methyl or methoxy. In some embodiments, RY at each occurrence is
independently hydrogen, Cr4alkyl, Csscycloalkyl, or 4-6-membered heterocyciyl optionally
substituted with Craalkyl, in which the 4-6-membered heterocyclyl contains one o two

heteroatoms selected from N, O and S. In some embodiments, R!! at each occurrence is

1

independently hydrogen, Ciaalicyl, Cascycloallyl, halogen, CN, OH, Craalkoxy, Cascycloalkoxy,
NR*RP, or 4-6-membered heterocyclyl, in which the 4-6-membered heterocyclyl contains one to
two heteroatoms selected from N, O and S. In some embodiments, R at each occurrence is
independently cyclopropyl. In some embodiments, R at each occurrence is independently
cyelobutyl. In some embodiments, R at each occurrence is independently oxetane.

30894} In any embodiments of the present compounds, 1 is 0. In some embodiments, n is 1. In
some embodiments, n is 2.

18695] In any embodiments, the compound is selected from:

isd
N
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186971 In any embodiments, the compound 1s selected from:
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{8098} In some embodiments, the present technology relates to a compound of Formulae (1), (11},
and (1H), including each exemplified compound, wherein at least one hydrogen (H) is replaced
with deuterium (D). Eoriching for deuterium may afford certain therapeutic advantages, such as
inereasing in vive half-life or reducing dosage requirements, or may provide a compound useful
as a standard for characterization of biclogical samples. In some other embodiments, a compound
provided hercin may have an soiopic enrichment factor for each deuterium present at a site
designated as a potential site of deuteration on the compound of at least 3500 (52.5% deuterium

o

tncorporation), at least 4000 (60% deuterium incorporation), at least 4500 (67.5% deuteriom
incorporation), at least 5000 (75% deuterium), at least 5500 (82.5% deuvterium incorporation), at
least 6000 (90% deuterium incorporation), at least 6333.3 (95% deuterium incorporation), at least
6466.7 (97% deuterium incorporation), at least 6600 (99% deuterium incorporation), or at least
6633.3 (99.5% deuterium incorporation).

{6099} fn another aspect, the preserd technology relates o a pharmaceutical composition

comprising a compound disclosed herein (Including but not limited to a compound of Formulae
i AN Rt

Formulae (1), (11}, and (1)) and a pharmaceutically acceptable carrier.

16180} In yet another aspect, the present technology relates to a method for treating or preventing
a disease or condition which is responsive to inhibition of the NLRP3 in a subject in need thereof,
comprising administering an effective amount of a compound disclosed hevein (including but not
limited to a compound of Formulae Formulae (1), (3), and (1)) to the subject,

{6161} fo vet another aspect, the present technology relates to a method for freating or preventing
a disease or condition in a subject in need thereof, comprising admunistering an effective amount
of a compound disclosed herein (including but not limited to a compound of Formulae (I), (11},
and (F)) o the subject, wherein the disease or condition is a hereditary disease, a
neurodegenerative disorder, a metabolic ailment, an inflammatory syndrome, or cancer. In some
embodiments, the hereditary disease is Cryopyrin-associated periodic syndrome. fn some
embodiments, the neurodegencrative disorder is multiple sclerosis, Alzheimer's discase or
Parkinson's discase. In some embodiments, the metabolic ailment is atherosclerosis or type 2
diabetes. In some embodiments, the inflammatory syndrome is gout {lares or ostecarthritis.

[8102] In yet another aspect, the present technology relates to a process of making a compound of
Formulae (1), (11}, and (Ii}, including cach exemplified compound and intermediate described

herein.

(%)
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EXAMPLES

1
1

General Svnthetic Methods

8103} The compounds of the present techmology can be synthesized using the methods describled

&

herein, together with synthelic methods known in the art of synthetic organic chemistry, or by

variations thercon as appreciated by those skilled in the art. Preffered methods inciude, but arec not
limited to, those exemplary schemes and working exanples described below. All substituents are
as defined hereinabove unless otherwise indicated. The reactions are performed in a solvent or
solvent mixture appropriate to the reagents and materials employed and suitable for the
transformations proposed. This will sometimes require a judgment to modify the order of
syntheitic steps or to select on particular process scheme over another in order to obtain a deswed
compound of the technology.
18104} It will be recongnized that another major consideration in the planning of any synthetic

-

route in this field is the judicious choice of the protecting group used for protection of the reactive
funictional groups present in the compounds described m this technology. An authoriiative aceount
descrbing the many alternatives to the trained practitioner is by Greene et al., Greene’s Protective
Groups in Urganic Synthesis, Fifth Edition, Wiley {2014). It will also be rccongnized that the
compound names referred to in the decriptions of Schemes 1-3 are for convinience only, and do

not necesrrily reflect the actual chemical names of those compounds.

Scheme 1

+

R4
3 | 5
HoN R XS
X

/B -
RO"OR X254 (R,
1 4
1. 2 Pd catalyst HoN R3 R
R=H or pinacol

X=Cl, Br, OTF, ect, or Base, solvent ROy 1) Triphosgene, base Ri |
| s solvent XS5
RO.g-OR S 2) Base, solvent X1 =ox4
X oxa Vh
R* 5 R6 e Xxd
+ R | RS X
5
H,N R3 o« ’%\x" 3 Formula (1)
[y
X X254
1 2

[8865] Scheme § describes a general synthetic route to the compounds of Fermula (1), Treatment
of Compound 1 and Compound 2 under Suzuki coupling conditions in the presenee of a Pd catalyst
{e.g. Pd{dppHCi2} and hase {c.g. KalOx) in an appropriate solvent {e.g. 1.4-dioxanc/water)
provides Compound 3. Treatment Compound 3 with friphosgene in the presence of a base (e.g.
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TEA, DIPEA} in an appropriate solvent {e.g. DUM, THF) yields an isocyanate intermediate, which
is then reacted with Compound 4 in the presence of a base {c.g. NaH, t-BuONa) in an appropriaic
solvent {e.g. THF, CH3CN} to provide the desired the compounds of Fermula (f).

Scheme 2

R4 N
RS
R 0P
S L R R~ 5 .
B, \( ~yv3 R* NH2 o R
RO" OR Y2=df (GON O\\S'ro)l\
;:glogpig?rc;ol \ or Base, solvent RS~ F R® 1) Triphosgene, base Ri R5— I R®
, Br, , ect. |4 solvent L4
RO...OR YJ\\(Y\Y;; 2) Base, solvent YYY\YB
4
a Py i -
+ |
4 6
HoN R3 YJ\\(Y\’Ys Formula (I}
X vz
1 5

18186} Scheme 2 describes a general synthetic route to the compounds of Formula (1), Treatment
of Compound 1 and Compound § under Suzuki coupling conditions the presence of a Pd catalyst
{e.g. Pd{dppNCle) and base {e.g. KoCO:) in an appropriate solvent {(e.g 1. 4-dioxane/water}
provides Compound . Treatment of Compound 6 with triphosgene in the presence of a base (e.g.
TEA, DIPEA) in an appropriate solvent {e.g. BCM, THF) gives isocyanate intermediate, which is

then reacted with Compound 4 in the presence of a base {e.g. NaH, -BuONa) in an appropriate

solvent {e.g. THF, CHaCN) to provide the compounds of Fermuda (1)

Scheme 3

R* X

RS
2 N
HoN R+ T i R2 Os P
Z\ iy Ry, S
RO’ OR R0 ’
1 7 Pd catalyst R 4
- 7 . _—
R=H or pinacol or Base, solvent 1) Triphosgene, base
X=Cl, Br, OTf, ect. solvent
RO\B,OR 2) Base, solvent
R R®
+ R
s L 8 Formula (il
HoN R ~27 N
X R10

[6167] Scheme 3 describes a general synthetic roule to the compounds of Formula (HID).
Treatment of Compound 1 and Compound 7 under Sumiki coupling conditions in the presence of
a Pd catalyst {e.g. Pd{dppDCl:) and base {e.g. K2COs) in an appropriate solvent (e.g.1,4-

dioxane/water} provides compound 8. Treatment of Compound 8 with triphosgene in the presence
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of a base (e.g. TEA, DIPEA)} in an appropriate solvent {e.g. DCM, THF) gives an isocyanaie

<

intermediate, which is then reacted with Compound 4 in the presence of a base (e.g. NaH, {-BuONa}

in an appropriate solvent {e.g. THF, CH3CN) to provide the compounds of Fermula (JIT).

Pharmaceutical Conmwositions and Methods

[8108] The compounds utilized in the methods described herein may be formulated together with
a pharmaceutically acceptable carrier or adjuvant into pharmaceutically acceptable compositions
prior 1o be administered fo & subject. In another embodiment, such pharmaceutically acceptable
compositions further comprise additional therapeutic agents in amounts effective for achieving a
modulation of disease or disease symploms, inchuding those described herein.
(61639} The term “pharmaceutically acceptable carrier or adjuvant” refers to a carrier or adjuvant
that may be administered to a subject, together with a compound of the present technology, and
which does not destroy the pharmacological activity thereof and is nontoxic when administered in
doses sufficient to deliver a therapeutic amount of the compound.
16116} Pharmaceutically acceptable camriers, adjuvants and vehicles that may be used in the
pharmaceutical compositions of the present technology include, but are not himited to, ion
exchangers, alumina, aluminum stearate, lecithin, selfemuilsifying drug delivery systems
(SEDDS) such as d-o-tocopherol polyethylenegiyeol 1000 succinate, surfactanis used in
pharmaccutical dosage forms such as Tweens or other similar polymeric delivery mairices, serum
proteins, such as human serum alburin, buffer substances such as phosphates, glyeine, sorbic act
potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salis or
ciccirolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, zinc salts, colloidal silica, maguesium trisilicate, polyvinyl
pyrrolidone, cellulose-based substances, polyethylene glyeol, sodium carboxymethylcellulose,
polyacrylates, waxes, polyethylene-polyoxypropylene-block polymers, polyethylene glyeol and
wool fat. Cyclodexirins such as u-, B-, and y-cyclodextrin, or chemically modified derivatives such
as hydroxyalkyleyelodextrins, including 2- and 3-hydroxypropyl-B-cyclodextring, or other
solubilized derivatives may also be advantageously used to enhance delivery of compounds of the
formulac described herein.
{6111} The pharmaceutical compositions of the present technology may be administered orally,

parenterally, by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an
41
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implanted reservotr, preferably by oral administration or administration by injection. The
pharmaccutical compositions of the present technology may contain any conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants or wvehicles. In some cases, the pH of the
formulation may be adjusted with pharmaceutically acceptable acids, bases or buffers to enhance
the stability of the formulated compound or its delivery form. The tern parenteral as used herein
includes subcutancous, infracutancous, intravenous, intramuscular, infraarticular, intraarterial,
infrasynovial, iotrasternal, intrathecal, intralesional and wmtracranial injection or infusion
technigues.

1#112] The pharmaceutical compaositions may be in the form of a sterile injectable preparation, for
example, as a sterile injectable agueous or oleaginous suspension. This suspension may be
formulated according to technigues known in the art using suitable dispersing or wetlting agents
{such as, for example, Tween 80) and suspending agents. The sterile injectable preparation may
also be g sterile injectable solution or suspension in a nou-toxic parenterally acceptable diluent or
solvent, for example, as a solution in 1,3-butancdiol. Among the accepiable vehicles and solvents
that may be employed are mannimi, water, Ringer’'s solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose, any bland fixed oil may be employed including synthetic mouno- or
diglycerides. Faity acids, such as oleic acid and its glyceride derivatives are useful in the
preparation of injectables, as are natural pharmaceutically-acceptabic oils, such as olive oil or
castor oil, especially 1o their polyoxyethylated versions. These oil solufions or suspensions may
also contain a long-chain alcohol diluent or dispersant, or carboxymethyl cellulose or similar
dispersing agents which are commonly used in the formulation of pharmaceutically acceptable
dosage forms such as emulsions and or suspensions. Other commonly used surfactants such as
Tweens or Spans and/or other similar enwidsifying agents or bioavailability enhancers which are
commonly used in the manufacture of pharmaceutically acceptable solid, liquid, or other dosage
forms may aiso be used for the purposes of formulation.

{6113} The pharmaceutical compositions of the present technology may be orally adovunistered in
any orally acceptable dosage form including, but not limited to, capsules, tablets, emulsions and
aqueous suspensions, dispersions and solutions. In the case of tablets for oral use, carriers which
are commonly used inchude lactose and corn starch. Lubricating agents, such as magnesium

stearate, are also typically added. For oral administration in a capsule form, useful diluents inchude
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1
1

laciose and dried corn starch. When agueous suspensions and/or enuilsions are administered orally,
the active ingredient may be suspended or dissolved in an oily phase is combined with emwulsiiying

g agents. If desired, certain sweetening and/or flavoring and/or coloring agents

b

and/or suspendin
may be added.
{6114} The pharmaceutical compositions of the present technology may also be adminisiered in
the form of suppositories for rectal administration. These compasitions can be prepared by mixing
a compound of the present technology with a suitable non-irritating excipient which is solid at
reom temperature but Haquid at the rectal temperature and therefore will melt in the rectum to
release the active components, Such materials include, but are not limited to, cocoa butter, beeswax
and polyethylene glvcols.

[6115] Topical administration of the pharmaceutical compositions of the present technology is
uschil when the desired treatment involves arcas or organs readily accessible by topical
application. For application topically to the skin, the pharmacecutical composition should be
formulated with a suitable ointment containing the achive components suspended or disselved ina
carrier. Carriers for topical administration of the compounds of the present technology include, but
arc not limited to, mineral oil, liquid petroleum, white petroleum, propylene glycol,
polyoxyethylene polyoxyvpropylene compound, emwlsifying wax and water. Alternatively, the
pharmaceutical composition can be formulated with a suitable lotion or cream containing the active
compound suspended or dissolved in a carrier with suitable emuisifying agents. Suitable carriers
include, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters wax,
cetearyl aleohol, 2-octyldodecanol, benzyl alcohol and water. The pharmaceutical compositions
of the present technology may also be topically applied to the lower intestinal tract by rectal
suppository formulation or in a suitable enema formulation. Topically-transdermal patches are also
included in the present technology.

16116} The pharmaceutical compositions of the present technology may be administered by nasal
aerosol or inhalation. Such compositions are prepared according o techniques well-known in the
art of pharmaceutical formulation and may be prepared as solutions in saline, employing benzyl
alcohol or other suitable preservatives, absorption promoters to enhance bioavailability,
fluorocarbons, and/or other solubilizing or dispersing agents known in the art.

18117} When the compositions of the present technology comprise a combination of a compound

of the formulae described herein and one or more additional therapeutic or prophylactic agents,
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both the compound and the additional agent should be present at dosage levels of between about

[y

to 100%, and more preferably between about 5 to 95% of the dosage normally administered in a
monotherapy regimen. The additional agents may be adnunistered separately, as part of a multiple
dose regimen, from the compounds of the present technology. Alternatively, those agents may be
part of a single dosage form, mixed together with the compounds of the present technology in
singie composition.

[8118] The compounds described herein can, for example, be administered by injection,
intravenously, intraarterially, subdermally, intraperitoncally, mtramuscularly, or subcutancously;
or orally, buccally, nasally, transmucosally, topically, in an ophthaimic preparation, or by
inhalation, with a dosage ranging from about 0.5 to about 100 mg/kg of body weight, alternatively
dosages between | mg and 1000 mg/dose, every 4 to 120 hours, or according to the requirements
of the drug. The methods herein contemplate administration of an effective amount of compound
or compound composition to achieve the desired or stated effect. Typically, the pharmaceutical
compositions of the present technology will be adnunistered from about 1 to about 6 times per day
or alternatively, as a continuous infusion. Such administration can be used as a chronic or acuie
therapy. The amount of active ingredient that may be combined with the carrier materials to
produce a single dosage form will vary depending upon the host treated and the mode of
administration. A typical preparation will contain from about 5% (o about 95% active compound
{w/w). Alternatively, such preparations contain from about 20% to about 80% active compound.
(8319 Lower or higher doses than those recited above may be required. Specific dosage and
treatment regimens for any subject will depend upon a variety of factors, including the activity of
the specific compound employed, the age, body weighi, general health status, sex, diet, time of
administration, rate of excretion, drug combination, the severity and course of the diseas

ition or symptoms, the subject’s disposition to the discase, condition or symptoms, and the

:'.‘2.

con
judgment of the treating physician.

[6128] Upon improvement of a subject’s condition, a maintenance dose of a compound,
composition or combination of the present techmology may be admiunistered, if necessary.
Subsequently, the dosage or frequency of adminisiration, or both, may be reduced, as a function
of the symptoms, to a level at which the improved condition is retained when the symptoms have
been alleviated to the desired level. Subjects may, however, require intermittent treatment on

{ong-term basis upon any recurrence of disease symptoms.
o o
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(81211 All publications, patents, and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if cach individual publication, patent, or patent

~ g
i

application was specifically and individually indicated to be incorporated by reference. In case of
contlict, the present application, inchuding any definitions herein, will control.

16122} The exampies herein are provided to illustrate advantages of the present technology and to

present techmology or salts, pharmaceutical compositions, derivatives, solvates, metabolites,
prodrugs, racemic mixtures or tautomeric forms thereof. The examples herein are also presented
in order to more fully illustrate the preforred aspects of the present techunology. The exampiles
should 10 no way be construed as limiting the scope of the present fechnology, as defined by the
appended claims. The examples can include or incorporate any of the variations, aspects or agpects
of the present technology described above, The variations, aspecis or agpects described above may
also further each include or incorporate the variations of any or all other variations, aspects or

aspecis of the present techuology.
EXAMPLES

{8823} Abbreviations used herein are as follows:

Abbry, Full Name Abbrv. Full Name

anhy., anhydrous aq. AgquUecus

min minute(s) satd, saturated

mi milliliter hrs hours

mmol millimolels) mol mole(s)

MS mass spectrometry NMR nuclear magnetic resonance

TLC thin layer chromatography | HPLC high-performance lguid
chromatography

r.t. Room temperature SFC Supercritical Flaid
Chromatography

LCMS Liguid chromatography— PPTS Pyridinium p-Toluencsulfonate

mass spectrometry

DCE 1,2-dichloroethane CHCH chloroform

DCM dichloromethane DMF dimethylformamide

EoO diethyi ether EtOH cthyl alcohol

EtDAc ethyl acetate MeOH methyl alcohol

MeCN acetonitrile PE petroleum ether

THF tetrahydroturan DMSO dimethy! sulfoxide
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AcOH acetic acid HCI hydrochloric acid
HaS804 sulfuric acid NH4Cl ammontum chioride
KOH potassium hydroxide MNa(H sodium hydroxide
KoCOs potassium carbonate Na2COs sodium carbonate
TFA trifluoroacetic acid NazS04 sodium sulfate
NaBH: sodium borohvdride NaHCO: | sodium bicarbonate
LiHMBDS Lithiom NaB3H4 sodium borohydride
hexamethyldisilylamide
NMP N-methyl pyrrolidone +~BuONG | tert-Butyl nitrite

EuN or TEA

Tricthylamine

Py or Pyr

pyridine

TBAF Tetrabutylammonivm Ms1 Methanesulfonyl chloride
fluoride
BnBr Benzyl bromide DHP 3,4-Dihydro-2H-pyran
bz carhobenzyloxy m-CPBA | 3-Chloroperoxybenzoic acid
Dess-Martin | 1,1,1-Triacetoxy-1,1-Dihydr | DIAD Ditsopropyl azodicarboxylate
o-1,2-Benziodoxol-3(1H}-O
n
DMAP 4-(dimethylamivo)pyridine | DIPEA N N-diisopropylethylamine
CISOsH Chlorosulfonic acid PCls Phosphorus pentachloride
MecMgBr Methybmagnesium bromide | KSAc Potassium thioacetate
NCS N-Chiorosuccinimide PTSA p-Toluenesulfonic acid
TosCl p-Toloenesulfonyl chloride | MTBE tert-Butyl methyi ether
DIBAL-H Diisobutyialuminur Hydride
Pdz(dba)s Tris(dibenzylidencaceione)dipalladivm
Pd{OAch Palladium acetate
PdidppHCl | [1,1-Bis(diphenyiphosphinoMerrocene]dichloropalladium(il)

Xant-Phos 4,5-Bis(diphenviphosphinog)-9,9-dimethyl-xanthene

General Conditions and Procedures

{3124} In the followmg examples, the chemical reagents were purchased from commercial sources
{such as Alfa, Acros, Sigma Aldrich, TCI and Shanghai Chemical Reagent Company), and used
without further purification. THF was continuously retiuxed and freshly distitied from sodium and
henzophenone under nitrogen, dichloromethane was continuously refluxed and freshly distilied
from Calz under nitrogen.

[6125] Flash chromatography was performed on an Hz Porifier IFf via columm with silica gel
particles of 200-300 mesh. Analytical and preparative thin layer chromatography plates (TLC)
were HSGF 254 (0.15-0.2mm thickness, Shanghai Anbang Company, China). Nuclear magnetic

resonance (NMR} spectra were recorded using Brucker AMX-300 or AMX-400 NMR (Brucker,
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Switzerland} at around 20 - 30 °C unless otherwise specified. The following abbreviations are
used: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; dd, doublet of doublets; ddd, doublet
of doublet of doublet; dt, doublet of triplets; bs, broad signal. Chemical shifis were reported in
paris per million (ppm, 8) downfield from tetramethylsilane. Mass spectra were run with
ciccirospray ionization (ESI) from a Waters LCT TOF Mass Spectrometer (Waters, USA)
Compound purification was carried out as needed using a varicty of fraditional methods including,
bui not limited to, preparative chromatography under acidic, neutral, or basic conditions using
either normal phase or reverse phase HPLC or flash colummns or Prep-TLC plates.

18126} Preparative HPLC: unless otherwise described, the compounds were purified using a
WATERS Fractionlyox system equipped with a YMC Pack Pro ds Colurm (5 wm, 1204, 50x 20
mm} and the following solvent system: Ha(d, AcUN, and 2% TFA in H:(. Specific clution
gradienis were based on the retention times obtained with an analytical LT-MS, however, in
general all elution gradients of H20 and MeCUN were run over a 7 minutes run time with a flow
rate of 35 mL/mun. An auto-blend method was used to ensure a concentration of 0.1% TFA
throughout each run. Specific elution gradients were based on the retention times obiained with an
analytical LC-MS, however, in general, all elution gradients of H2O and MeCN were run over at
8 minutes run time with a flow rate of 50 mi/min.

16127} Apalytical LC-MS: analytical LC-MS was performed on a WATERS Acquity UPLC-MS
instrument equipped with a ACQUITY UPLC BEH Cis Column (2.1 x 58 mm, 1.7 ym), a column
temperature of 45 °C and using the following solvent systenu Solvent A: 0.1% HCOOH in HzO;
and Solvent B: 0.1% HCOOH in AcCN. All compounds were run using the same elution gradient,
Le., 5% to 95% Solvent B over a 1 .5 min run time with a flow rate of (.6 mL/min.

{8128} Preparative Chiral SFC Separation: sterooisomer mixfures were separated using a
Berger Minigram SFC instrument on one of the following columns: ChiraiPak AS-H (10 x 250
mm), ChiratPak 1A (10 x 250 mum}, ChuralPak AD-H (21 x 250 mum), Phenomenex Lux-2 (21.2 x
250 mum}, or ChiralPak IC (10 x 250 mm); eluting with either §.1% diethylamine in MeOH / COs,
or 0.1% dicthylamine in BtOH / CO2 or 0.1% dicthylaming in isopropanol / COz with a flow rate
of 2.5 mL/min and a column temperature of 35°C.

[8128] Apalytical Chiral SFC Separation: stereoisomer mixtures or single enantiomers were
analyzed using a JASCO analytical SFC instrument on ong of the following columas: ChiralPak

AS-H (4.6 x 250 mm), ChiralPak [A (4.6 x 250 mom), ChiralPak AD-H (4.6 x 250 mm),
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Phenomenex Lux-2 (4.6 x 250 mm), or ChiralPak IC (4.6 x 250 mm); eluting with either 0.1%
diethylamine in MeOH/CO:, or 8.1% dicthylamine in EtOH/CO:z or 0.1% dicthylamine in

Al

isopropanol/COz, with a flow rate of 6.0 mL/min and a column temperature of 35 °C.

Preparation of Intermediates

Intermediate Al: I-{cyclopropyimethyl}-1H-pyrazole-3-sulfonamide

o Ii’MBo FI’MBO
A N-THP S0, =S-oLi NCS pme” L HC Pus- gL
- —_— _ 0 — ~0
=N n-Bulli, THF ~ N-THP  NHPMB), E< MeOH o
N DCM SN THP Y
1 Step 1 2 Step 2 3 Step 3 4H
PME, NH
N—-PMB Oxd
Br O\\SI Sto
> (\< o TFA N\
K2CO3, DMF 4 N N
Step 4 i/ Step 5 %
5 A1

Step 1: Hthiol-{oxan-2-vi)-1H-pyrazole-S-sulfinate (2)
18838 To a solution of 1-{oxan-2-yi}-1H-pyrazole (5 g, 32.8 mmol} in THF (80 mbL) was added

r-Bubi(14.4 ml, 36.1 ramol, 2.5 M in THF) drop-wisely at -70 °C and the mixture was stirred at
=70 °C for 1 hr. Salfur dioxide gas was bubbled through the mixture {for 10 min and the resulting
mixture was stirred at -70 °C to vt for 1 hr. The mixture was concentrated to dryness and the
residue was triturated with MTBE (40 mb). The mixture was filtered and the filter cake was dried
under vacuum to give the title compound (6.4 g, 87.6% vyield) as light yellow solid. 'TI NMR (400
Mitz, DMSO-ds} 8 7.26 {d, J = 1.3 Hz, 1H), 6,12 (d, J = 1.5 He, 1), 5.97 (dd, /= 10.0, 2.4 Hz,
PH) 3.93-388(m, 1H), 3.56-350(m, 1H),2.25-2.16 {m, iH), 1.99- 1.93 (m, 1H), 1.75- 1.70
{m, 1H), 1.61 - 148 (m, 3H). LO/MS (ESD (mm/z): 215 (M-LiY.

Step 2: N, N-bis|(4-methoxyphenyDmethyli-i-{oxan-2-y{)- 1 H-pyrazole-3-sulfonamide (3}
16131} T o a solution of 1-{oxan-2-y)-1H-pyrazole-5-sulfinic acid (200 mg, 8.92 mmol) in DCM

{6 mlL) was added NCS (135 mg, 1.01 mmol) at 0 °C and the mixture was stirred at v.t, for 1 hr.
The mixture was quenched with water and extracted with DCM (2 x 10 mbl). The combined
organic layers were washed with water and brine, dried over anhydrous NaxSQu, filtered and
concentrated to dryness. The residue was dissolved in DCM (5 mb) and bis{{4-

methoxyphenylmethyljamine (238 mg, 0.92 mmol) and TEA (0.4 mL, 2.77 mmol) was added at
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{+ °C. After being stirred at r.t. for | br, the mixture was diluted with EtOAc, washed with water
and brine, dried over Na2SOq, filtered and concentrated to dryness to give the title compound (0.4

g, 91.7% yield) as yellow solid. LC/MS (ESD nvz: 472 (MAH)"

Step 3: N N-bis{4-methoxyvbenzyl)-1 H-pyrazole-3-sulfonamide
[8132) To a solution of N,N-bis{{(4-methoxyphenylymethylj-1-(oxan-2-v1}-1H-pyrazole-3-

the mixture was stirred at 25 °C for 16 hrs, The mixture was diluted with EtOAc, washed with

water and brine, dried over anhydrous NaxSO4, filtered and concentrated to dryness. The residue
was purified by flash chromatography (silica gel, 0 - 60% EtOAc in PE) to give the title compound
{0.32 g, 97.4% vield) as white solid. '"H NMR (400 MHz, CDCBYS 7.88 (4, ./ = 2.4 Hz, 1H), 7.01
(1, /=5.7Hz, 4H),6.76 - 6.72 (m, 4H), 6.61 (d, /=24 Hz, 1H), 4.27 (s, 4H}, 3.75 {s, 6H). LC/MS
(EST) (mv/z): 388 (M+H)Y"

Step 4: I-(cyelopropylmethyl}-N, N-bis{4-methoxybenzyi}-1 H-pyrazole-3-sulfonamide
(6133} To 2 solution of N N-his{4-methoxvbenzyi}-1H-pyrazole-3-sulfonamide (480 mg, 1.23
mmeol) in DMF (5 mL) was added methy! (bromomethyljeyclopropane (334 mg, 2.47 nunol) and
FC0O3(513 mg, 3.71 mmol} and the mixture was stivred at 80 °C for 2 hrs. The mixtore was diluted
with EtOAc, washed with water and brine, dried over anhydrous NazSOs, filiered and concentrated
to dryness. The residue was purified by flash chromatography (sitica gel, 0 - 50% EtOAc in PE}
to give the title compound (480 mg, §7.4% yield) as white solid. "1 NMR (400 Mz, CDCIz) 8
7.54 (4, /=23 Hz, 1H), 7.05 (¢, /=86 Hz, 4H), 6.76 {d, /= 8.6 Hz, 4H), 6.66 {d, /= 2.3 Hz,
TH), 4.32 (s, 4H), 4.04 (d, /=72 Hz, 2H), 3.78 (s, 6H), 1.35 - 1.25 (m, 1H), 0.69{q, /=5.8 Hz,
2H), 0.41 {g, S = 5.0 He, 2H). LO/MS (ESD m/z: 442 (M+H)"

Step 5: I-(cyelopropylmethyl}-1H-pyrazole-3-sulfonamide
16134} A solution of 1-{cyclopropylmethyl}-N,N-bis[{4-mcthoxyphenylmethyl}- 1 H-pyrazole-3-

sulfonamide (480 mg, 1.08 mmob) in TFA (5§ mL)} was stirred at 35 °C for | hr. The reaction
mixture was concentrated to dryness and the residue was neutralized with saturated ag. NaHCOs3
solution. The reixture was extracted with DCM (2 x 10 ml} and the combined organic layers were
washed with brine, dred over NasSQO4, filiered and concentrated to dryness. The residue was
purified by flash chromatography (silica gei, { - 60% EtOAc in PE} to give the title compound
{190 mg, 87.4% yield) as white solid. LC/MS (ESI) m/z: 202 (M+H)"
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Intermediate AZ: -cyclopropyl-1H-pyrazole-3-sulfonamide

o0 0.0

o0 > _PMB hi:id

7w [>—soH. 2 TFA % NH,
agas B —— b b ———
B d s Cu(OAC),Na,CO;3 -
2,2'-bipyridine 4 4
1 1.4-dioxane 2 A2
Step 1 Step 2

Step 12 Leyclopropyih-NoN-bis(4-methoxybenzyl)-1H-pyrazole-3-sulfonamide

[8135] To a solution of N N-bis(d-methoxybenzyl}-1H-pyrazole-3-sulfonamide (206¢ mg, 0.52
mmol} in 1,4-dioxane (5 mL) was added cyclopropylboronic acid (49 mg, 0.57 mmol), 2,2
hipyridine (80 mog, 0.52 mmel) and sodium carbonate (82 mg, 0.77 mmol} at room temperature
and the mixture was stirred at 25 °C for 0.5 hr. Then Cu{OAC): (94 mg, 0.52 mmol) was added
and the mixture was stirred under air at 70 °C for 16 hrs, The mixture was diloted with EtQAc,
washed with water and brine, dried over anhydrous NaxSOu4, filtered and concentrated to dryness.
The residue was purified by flash chromatography (silica gel, 0 - 30% EtOAc in PE) fo give the

itle compound (140 mg, 63.4% yield) as yellow solid. LO/MS (EST) {m/z): 428 (M+H)'.

Step 22 L-cyclopropyl-i H-pyrazole-3-sulfonamide

[3136] To a solution of 1-cyclopropyl-N,N-bis(4-methoxybenzyl}-1 H-pyrazole-3-sulfonamide
(130 mg, 0.30 mmol) in DCM (2 mL) was added TFA (4 mL) at 0 °C and the mixture was stirred
at 25 °C for 1 hr. The mixture was concentrated to dryness under and the residue was neuiralized
with saturated ag. NaHCOs solution and extracted with DCM (2 x 10 mL). The combined organic
layers were washed with water and brine, dried over Na:SOu4, filtered and concentrated to dryness.
The residue was purified by flash chromatography (silica gel, 0 - 40% EtOAc in PE) to give the
title compound (45 mg, 79.1% vield) as yellow solid. 'H NMR (400 MHz, DMSO-d} § 7.91 (4, /
=1.9He, 11D, 7.38 (s, 2H), 6.55(d, J=2.1 He, 1H), 3.86-3.75 (m, IH), 1.10 - 1.04 (m, 2H), 1.03
- 0.98 {m, 2H). LC/MS (ESH (mvz): 188 (M+H)"
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Intermediate A3: I-{cyclopropyimethyl}-1H-pyrazole-4-sulfonamide

ol

Og N0
| $ Y o
! Ho)b aNyNal o=d<g
S DHP A\ 0
N - N R —— s 0 A
N TosOH, DCM l\.l Cul, DIPEA TABAC, CH,CN N /
H THP  1,10-phenanthroline 4 ] THP” N
toluene, 110 °C N-N
1 2 THP 3 4
Step 1 Step 2 Step 3
PMB, PMB, o he
PMB.,.PMB 0y NTPMB 0y TPMB A Na

S PMB
H S‘\O 1N ag.HCI o) A,Br Né]/ \\O
_ — ] _— \
opEA, THE \; THF M \; KoCOj3, DMF N

! >

\
THP
Step 4 5 Step 5 Step 6 7

Q,

N7

O
S<
TFA N\//]/ NH,
N
Step 7 (

A3
Step 1: 4-ledo-I-{oxan-2-yI}-1H-pyrazele
(61371 To a mixture of 4-iodo-1H-pyrazole (7 g, 36 mmol) and p-toloenesulfonic acid (620 mg,
3.6 mmol) in DCM (40 mL) was added 3,4-dihydro-2H-pyran (4.6 g, 54.1 amel), the reaction was
stirred at 1.t for 3 hrs, The mixture was diluted with DCM (50 ml), washed with saturated ag.
NaH{Os solution and brine, dried over NaxSQq, {ilicred and concentrated {0 dryness. The residue
was purified by flash chromatography (silica gel, 0 - 20% EiOGAc in PE) to give the title compound

(6.5 g, 64.8% vield) as vellow solid. LO/MS {ESDH m/z: 279 (M+H)".

Step 2: S-{1-{tetrabydro-2H-pyran-2-yi}-i H-pyrazol-4-vi) benzothioate
14138} To a solution of 4-iodo-1-(oxan-2-y1)-1 H-pyrazole (6.5 g, 23.4 mmol) in toluene (100 mL)

was added benzenecarbothicic O-acid (3.9 g, 28.0 mmol), 1,10-phenanthroline (840 mg, 4.7
mmol), DIPEA (6.0 g, 46.7 mmol) and Cul (450 mg, 2.3 mmol} under Nz atmosphere, the mixture
was degassed under N2 atmosphere for thres times and stivred at 110 °C for 16 hrs. The mixture
was diluted with EtOAc, washed with water and brine, dried over anhiydrous NaxSOq, filtered and
concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 20%
EiOAc in PE) to afford the title compound (5.1 g, 75.7% yield) as vellow solid. LC/MS (ESID mvz:
289 (M+HY
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Step 3: I-(tetrahydro-2H-pyran-2-yi}- i H-pyrazole-4-sulfonyl chioride

[6139] To a solution of benzyltrimethylammonium chloride (16.8 g, 58.4 mmol} in CH:CN (30
mb} was added 1,3,5-trichloro-1,3,5-triazinane-2.4,6-tfrione (4.52 g, 19.5 mmol} and the mixture
was stitred at room temperature for 30 min. The mixture was filiered and the filtrate was added
drop-wisely into a solution of S-{1-(tetrahydro-2H-pyran-2-y1}- 1 H-pyrazol-4-y1} benzothicate (5.1
g, 17.7 mmol) in CHaCN (38 mL} at 0 °C. IN ag. NexC0s3 (5.2 mb) was added to the above mixture
and the resuiting mixture was stirred at r.t. for 30 min. The mixture was diluted with EtOAc,
washed with water and brine, dried over Naz804, filtered and concentrated to dryness. The residue
was purified by flash chromatography {silica gel, - 20% EtOAc in PE} to afford the title
compound (4.3 g, 56.9% vield) as coloriess oil

Step 4: N,N-bis{(d-methoxyhenzyi}-1-(tetrahydro-2H-pyran-2-yi}-1 H-pyrazole-4-
sulfonamide

6146} To asolution of | -(tetrahydro-2H-pyran-2-y1)-1 H-pyrazole-4-sulfonyl chloride (4.3 g, 17.1
mm) in THF (80 mL} was added bs{4-Methoxybenzyliamine (6.8 g, 26.5 mmol) foliowed by
DIPEA (6.9 g, 53.1 mmol) in THF (80 mL) at 0 °C and the mixture was stirred at room temperature
for 16 hrs. The mixture was diluted with EtOAc (50 mL.), washed with water and brine, dried over
MNaz30u4, filtered and concentrated to dryness. The residue was purified by flash chromatography
{(silica gel, & - 20% EtOAc in PE)} to afford the title compound (5.6 g, 69.4% yicld) as white sold.
LO/MS (ESD m/z: 472 (M+H)".

Step 5: M, N-bisj{{4-methoxyphenyDmethylj-1 H-pyrazole-4-sulfonamide

16141} To a2 solution of N N-bis[{4-methoxyphenylimethyl}-1-{oxan-2-yl)- 1 H-pyrazole-4-
sulfonamide (5.6 g, 11.9 mmol} in THE (40 mL) and EtOH (40 mb) was added 1N ag. HCL(23.7
mk, 23.7 mmol) and the mixture was stirred at r.t. for 16 hrs, The reaction was diluted with EtOAc,
washed with saturated ag. NaHCOs3 solution and bring, dried over anhiydrous NaxSOu, filtered and
concentrated to dryness. The residue was purified by flash chromatography (silica gel, § - 20%
EtQAc in PE)} to give the title compound (3.6 g, 78.2% vield) as white solid. EC/MS (ESH m/z;

472 (M+HY

Step 6: I-{cyclopropyimethyi)-N,N-bis{4-methoxybenzyl)-1 H-pyrazole-4-sulfonamide
(81421 To a mixture of N N-bis{(4-methoxyphenylymethyii- 1 H-pyrazole-4-sulfonamide {2 g, 5.16

mmol} and (bromomethylcyclopropane (836 mg, 6.19 mmol) in DMF (10 mL) was added KOs

{2.14 g, 15.5 munol) and the reaction solution was stirred at 96 °C for 4 hrs. The mixture diloted
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with EtOAc, washed with water and brine, dried over anhydrous NapSQs, filiered and concentrated
to dryness. The residue was purified by flash chromatography (silica gel, & - 5% MecOH in BCM)

to give the title compound (1.8 g, 78.9% yield) as yellow sohid. LO/MS (ESD my/z: 442 (M+H)

Step 7: -{cyclopropyimethyl-1H-pyrazole-4-sulfonamide
181431 A mixture of 1-{cyclopropylmethyl)-N,N-bis{{4-methoxyphenylimethylj-1H-pyrazolc-4-

sulfonamide (1.8 g, 4.08 mmol) in TFA (10 mL) was stirred at r.t. for 16 hrs. The mixture was
concentraled to dryness and the residue was neutralized with saturated ag. NaHCOs solution. The
mixture was extracted with EtQAc (2 x 20 mL) and the combined organic layers were washed with
water and brine, dried over NazSQ4, filiered and concentrated to dryness to give the title compound
(310 mg, 94.5% yield) as yellow solid. 'H NMR (400 MHz, DMSO-ds) & 8.20 (s, 1H), 7.71 (5,
Y, 7.23 (s, 2H), 4.00 (d, J = 7.2 He, 2H), 1.27 - 1.21 (m, 111), 0.56 - 0.51 {m, 2H), 0.41 - .33
{m, 2H). LC/MS (ESI) nvz: 202 (M+H)",

Intermediate Ad: I-(cyclobutylmethyl}-1H-pyrazole-3-sulfonamide

PMB PME o o
/f\ll\ L Br pMB’N\ =0 HZN\S:O
PMB™ 8oy <~ E\<N TFA oY
@N KoCO3, DMF N N
H Step 1 Ef Step 2 [—_—-ﬁ
1 2 A4

Step i I-(cyvclobuiylmethyl)-N,N-bis{(d-methoxybenzyl}-1 H-pyrazole-3-sulfonamide
{6144} To 2 colution of N N-his{4-methoxvbenzyi}-1H-pyrazole-3-sulfonamide (400 mg, 1.03

mmol} in DMF (5 mL) was added (bromomethyDeyclobutane (0.17 mi, 1.55 mmotl) and K:COs
(428 mg, 3.1 mmel} at r.t. and the mixture was stirred at 80 °C for 30 minutes. After cooled to
room temperature, the mixture was diluted with EtOAc, washed with water and brine, dried over
avhydrous NaxSQa, filtered and concentrated o dryness. The residue was purified by flash
chromatography (silica gel, § - 20% EtGAc in PE} to give the title compound {330 mg, 70.2%

yield) as vellow solid. LC/MS (ESI) (m/z): 456 (M+H)".

Step 2: 1-{cyclobutylmethyi-1H-pyrazole-3-sulfonamide
{6145} To a sohution of I-{cyclobutylmethyl}-N N-bis{4-methoxybenzyl)-1H-pyrazole-3-

sulfonamide (330 mg, 0.72 mmol} in DCM (4 mL} was added TFA (2 mb) at 8 °C and the mixture
was stirred at room termperature for 3 brs. The reaction mixture was concentrated to dryness and
the residue was neuiralized with saturated aq. NaHCO: solution. The mixture was extracted with

BCM (2 x 10 mL) and the combined organic layers were washed with brine, dried over NazSOa,
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filtered and concentrated to dryness. The residue was purified by flash chromatography (silica gel,
{} - 60% EtOAc in PE) to give the titic compound (110 mg, 73.9% yield) as Hght yellow seolid.

LOC/MS (ESD{m/z): 216 M+,

Intermediate AS: I-cyclobutyl-1H-pyrazole-4-sulfonamide

PMB, NH,

PMB o N-PMB osd

N-PMB  Br s
O\\i\o h J { 0o TFA Q
Q KoCOs DMF Ny ~

Step 1 Step 2

1 2 AS
Step 12 1-eyclobulyl-M N-bis{(d-methoxybenzyl}-1 H-pyrazole-4-suifonamide
(8846} To a mixture of N N-bis(d-methoxybenzyl}-1H-pyrazole-4-sulfonamide (150 mg, 0.38
mmol) and bromocyclobutane {78 mg, 0.58 mmol) in DMF (3 ml) was added KoCO3 (160 mg,
1.16 mmol) and the mixture was stirved at 80 °C for 1 hr. The mixture was diluted with EtOAc,
washed with water and brine, dried over NaxS04, filtered and concentrated to dryness. The residue
was purified by flash chromatography (silica gel, 0 - 30% EiOGAc in PE) to give the title compound

{150 mg, 93.2% vield) as white solid. LO/MS (EST) (m/z): 442 (MY

Step 2: {-cyclobutyl-1H-pyrazole-4-suifonamide
181471 A solution of 1-cyclobutyl-N,N-bis{4-methoxybenzyi)- 1H-pyrazole-4-sulfonamide (150

mg, 0.34 mmol) in TFA (Zml) was stirred at 50 °C for 2 hrs, The reaction mixture was
concentraled to dryness and the residue was neutralized with saturated ag. NaHCOs solution. The
mixture was extracted with DUM (2 x 10 mb} and the combined organic layers were washed with
brine, dried over Na:xS04, filtered and concentrated to dryness to give the title compound (60 mg,
§7.8% yield) as white solid. 'H NMR (400 Mz, DMSO-ds} & 8.24 (s, 1H), 7.75 (s, 1H), 7.21 (s,
2H),4.94 - 485 (m, 21, 2.45(d, J= 9.7 Hz, 2H), 2.41 - 2.30 (m, 2H), 1.87 - 171 (m, ZH). LC/MS
(EST) (m/z): 202 (M+H)".

Intermediate Aé: 1-cvciopropyl-1H-pyrazole-4-sulfonamide

PMB. .PMB PMB. .PMB
N N Oy _NH
| N 2
0=8=0 [>—B(OH)2 0=8=0 TFA Sy
—_— . —_ N/j o)
@ NayCOs3, Cu(OAc), % [> N
HN=N 2 2"-bipyridine _
1,4-dioxane N-N
Step 1 <{ Step 2
1 2 A6



WO 2023/056264 PCT/US2022/077120

Step {: T-cyclopropyl-N,N-bis(4-methoxybenzyl)-1 H-pyrazole-4-subfonamide

[8848] To a solution of N N-bis(4-methoxybenzyh-1H-pyrazole-4-sulfonamide (140 mg, 0.36
mmol) in 1,4-dioxanc {5 ml) was added cyelopropylboronic acid {34 mg, .40 mmol), 2,2
bipyridine (56 mg, 0.36 mynol}, NaoCOs (61 mg, 0.58 mamol) and Cu(OAC)z (65 mg, 0.36 mmaol)
and the mixture was stirred under Gz atmosphere at 70 °C for 16 hrs. The mixture was diluted with
EtQAc, washed with water and brine, dried over anhiydrous NaxSO4, filtered and concentrated to
dryness. The residue was purified by flash chromatography (silica gel, 0 - 30% EitOAc in PE) to

give the title compound (130 mg, 84.2% yield) as vellow solid. LO/MS (EST) (m/z): 428 (M+H)".

Step 2: {-cyclopropyl-i H-pyrazole-d-sulfonamide

6149} To a solution of l-cyclopropyl-N,N-bis{4-methoxybenzyly-1 H-pyrazole-4-sulfonamide
{130 mg, .30 mmol) in DCM (2 mL) was added TFA {4 mL) at § °C and the mixture was stirred
at 25 °C for 1 hr. The mixture was councentrated to dryness. The residue was neutralized with
saturated agq. NaHCOs solution and exiracted with DOM (2 x 10 mL). The combined organic layers
were washed with brine, dried over NazSQa, filtered and concentrated to dryness to give the title
compound (8¢ mg, 45.5% yicld) as yellow solid. 'l NMR (400 MHz, CDCls-d5)} § 7.93 (s, 1H),
777 (s, 1HY, 517 (5, 2H3, 3.70 - 359 (m, 1H), 117 - 1.12 {ya, 2H), 1.10 - 1.05 (m, 2H). LC/MS
(EST) (mv/z): 188 (M+H)Y"

Intermediate AT: S-(cyclopropyl(methoxylmethyl}--methyl-1H-pyrazole-3-suifonamide

o]
S & o
—N__ SH

N, Br
-
== LDA, THF  HO Pdy(dba)s, Xant-
Phos DIPEA, 1,4-

Br

dioxane
1 Step 1 2 Step 2 3 Step 3
NCS NH3/THF
_ —
AcOH, H,O
Step 4 Step 5
P 5 P A7

Step 1: (3-bromo-i-methyl-1H-pyrazel-3-vij{cyclopropymethanol
[6158] To a sohution of 3-bromo- I-methyl-1H-pyrazole {5 g, 31.0 mmol} in THF (10 mL) was
added LDA (18.6 mL, 37.2 mumol} drop-wisely at -70 °C and the mixture was stirred at -70 °C for

0.5 hr. A solution of cyclopropanecarbaldehyde (3.4 ml, 46.5 mmol} iv THF (10 mL} was added

i
L
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to the mixtare drop-wisely at =70 °C and the resulting mixture was stirved at -70 °C to r.t. for 2 hrs.
The reaction mixture was poured into saturated ag. NH4Ci solution and extracted with EtOAc (2
% 20 mL}). The combined organic layers were washed with brine, dried over anhydrous NaxS804,
filtered and concentrated to dryness. The residue was purified by flash chromatography (silica gel,
G - 505 EtOAc in PE) to give the title compound (2.1 g, 29.3% yield) as light yellow oil. LC/MS
(ESD) (nvz): 231 (M~+H)".

Step 2: 3-bromeo-3-(cyclopropyl(methoxy)methyh-1-methyi-1 H-pyrazole
18851} To asolution of 3-bromo-1-methyl-1H-pyrazol-5-yl{cyclopropybmethanol (500 mg, 2.1

mmol) in DMF (5 ml) was added NaH (104 mg, 4.3 mmol, 60% dispersion in mineral oil) at § °C
and the mixture was stirred at this temperature for 30 min, lodomethane (0.6 mL, 10.8 mmol} was
added to the mixture and the resulting mixture was stirred at r.t. for 2 hrs. The reaction mixture
wag poured inio ice-water and extracted with EtOAc (2 x 11 mb). The combined organic layers
were washed with brine, dried over NazSQu, filtered and concentrated fo dryness. The residue was
purified by flash chromatography (0 - 20% EtOAc in PE) to give the title compound (500 mg,

84.2% vield) as lght vellow oil. LO/MS (EST) (m/z): 245 (M+H)".

Step 3: 3-(benzyithio}-S-(eyciopropyi{methoxyimethyD-1-methyl-1H-pyrazole
16182} To a sohution of 3-bromo-3-[{R}-cyclopropyl{methoxymethyl]-1-methyl-1 H-pyrazole

{500 mg, 2.1 mmol} in 1,4-dioxane {10 mL) was added phenylmethanethiol (0.24 mb., 2.0 mmeol},
Pda{dba): (187 mg, 0.2 mmol), Xant-Phos (236 mg, 0.4 mmol} and DIPEA (1.0 mL, 6.1 mumol)
and the mixture was stirred at 120 °C for 16 hrs. The muxture was diluted with EtQAc, washed
with water and brine, dried over anhydrous NaxSO4, filtered and concentrated to dryness. The
residue was purified by flash chromatography (silica gel, 8 - 30% EtOAc in PE} to give the title

compound {300 mg, 50.9% yield) as light yellow oil. LO/MS (ESE) {(m/z): 289 (M+1)".

Step 4: 3-(cyclopropyl(methoxymethyi)-1-methyl-i H-pyrazole-3-sulfonyl chloride
13153} To a sohwtion of 3-{benzylsulfanyl}-5-{cyclopropyl{methoxy)methyi}-i-methyl-1H-

pyrazole (150 mg, 0.5 mmol} in H20 (I mL) and AcOH (3 mL) was added NCS (347 mg, 2.6
mmol) and the mixture was stirved at v.t. for | hr. The mixture was poured into water and extracted
with DCM {2 x 5 mL}. The combined organic layers were washed with brine, dried over NazS0q,

filtered and concentrated to dryness. The residue was purified by flash chromatography (silica gel,
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{3 - 50% EtOAc in PE) to give the title compound (100 mg, 72.6% yield) as light yellow oil. LC/MS
(EST) (m/z): 265 (M+H)"

Step 8: S-(cyclopropyl{methoxyimethylh-1-methyl-1 H-pyrazole-3-sulfonamide

8-
$154] To a solation of S-(cyclopropyl{methoxyymethyl)- T-methyl-1 H-pyrazole-3-sulfonyl

chloride (160 mg, 0.38 mmol) in THF (2 mL} was added NHz/THF (2 mL, M) and the mixture

f—

was stirred at vt for 1 hr. The reaction mixture was filtered and the filivate was concentrated to
dryness. The residue was purified by prep-TLC (10% MeOH in BCM) to give the title compound
{80 mg, 86.39 ymld) as white solid. 'H NMR (400 Milz, DMSO-ds} 8 6.58 (s, 1H), 4.25{(t, /=
7.0 Hz, 2H), 3.86 {g, 3H), 3.20 (s, 3H), 1.28 - 1.22 {m, 1H), 0.70 - 0.64 (m, 1H), 0.56 - 0.44 (m,
2HY, 0.22 - 018 (m, 1H). LC/MS (EST) (m/e): 246 (MHH).

Intermediate A8: cyclopropyi{(i-methyh-3-sulfamoyi-1 H-pyrazoh-S-yDmethyi aceiate

—N _ Am0 _N NeorS d
N —_—
Pd,(dba)s, Xant-Phos == AcOH, Hy0
DIPEA, 1 4 dioxane
AcO
Step 1 Step 2 3 Step 3
Oy O \\ ’/
N S\
N
—N _NHgTHF
o
AcO
4 Step 4

Step 1: (3-bromeo-i-methyl-1 H-pyrazob-5-yi}{cyclopropyhimethyi acetate
1#155] A solution of {3-bromo-1-methyi-1H-pyrazol-5-yD{cyclopropyhmethanol {1 g, 4.33

mmol) in AcaO {(2.21 g, 21.6 mumol) was stirred at 90 °C for 16 hrs, The mixture was diluted with
EtOAc, washed with saturated ag. NaHCO; solution and brine, dried over anhydrous NaxSQu,
filtered and concentrated to dryness. The residue was purified by flash chromatography (silica gel,
G - 5% MeGH in DCM) to give the title compound (610 mg, 51.6% yicld} as coloriess oil. LE/MS
(BESD (nvz): 273 (M~+HY".

Step 2: [3-(benzylsuifanyl)-{-methyl-1H-pyrazol-5-vij{cyclopropyilmethyi aceiate
{6156} To a mixture of (3-bromo-1-methyl-1H-pyrazol-3-yl){cyclopropylimethyl acetate (660

mg, 2.19 mmol) and phenylmethanethiol (545 mg, 4.39 nunol) in 1,4-dioxane (10 ml) was added

i
-3
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Kant-Phos (254 mg, 0.44 mmol), Pdo(dba)s (201 mg, 0.22 mmol) and DIPEA (1.09 mL, 6.59
mmol} under N2 atmosphere. The mixture was degassed under N2 atmosphere for three times and
stirred at 95 °C under N2 atmosphere for 12 hrs. The mixture was diluted with EtOAc, washed
with water and brine, dried over anhydrous NazSQs, filtered and concentrated to dryness. The
residue was purified by flash chromatography (silica gel, §§ - 50% EtOAc in PE) to give the title

compound (420 mg, 60.5% vield) as yellow solid. LO/MS (ESH (m/z)y: 317 (M+H)"

Step 3: [3-(chiorosuifonyl)-i-methyl-i H-pyrazel-5-vij{cyclopropylimethyvi acetate

161871 To a solution of [3-(henzylsuifanyi}-1-methyl-1H-pyrazol-5-yl]{cyclopropylimethyl
acetate {400 mg, 1.26 mmol) m AcOH (4 mb, 688 mmol) was added 1.3-dichloro-5,5-
dimethyihydantoin (1.24 g, 6.32 mmol) and H20 (1 mL) at § °C and the mixture was stirred at 1.t
for 4 hrs. The mixture was diluted with EtOAc, washed with saturated ag. NaHCO: solution and
brine, dried over anhydrous Na:zS04, filtered and concentrated o dryness. The residue was purified
by flash chromatography (silica gel, 0 - 30% EtDAc in PE) to give the title compound (80 mg,

21.6% yield) as yellow solid. LC/MS (ESD) (mv/z): 293 (M+H)".

Step 4: cyclopropyl{l-methyi-3-sulfamoyl-1{l-pyrazel-3-vi)methyl acefate
[#158] To a solution [3-(chloresulfonyl)--methyl-1H-pyrazol-5-yl}{eyclopropylimethyl acetate
{56 mg, 0.17 mmol) in DCM (5 mL) was added NH3/THF (5 mL, 1M} at { °C and the mixture was

stirred at v.t. for 2 hrs, The mixture was filtered and the filirate was concentrated to dryness to give

{35 mg, 75% vyield) as yeliow solid. LC/MS (EST m/z: 274 (M+H)".

Intermediate A% S-{cyclopropyimethyl)-Tmethyi-1H-pyrazole-3-sulforamide

§> Ne-S
HS N

N EtSH, TFA
—N s —— _—
\;/ LDA, THF DCM Pdy(dba)s, Xant-Phos
DIPEA, 1,4-dioxane
Step 1 Step 2. Step 3
1 2 3 4

NCS
™
AGOH, H,0

Step 4
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Step 1: (3-bromo-i-methyl-1H-pyrazel-3-vij{cyclopropymethanol
[6159] To a sohution of 3-bromo- I-methyb-1H-pyrazole {2 g, 12.4 mmol} in THF (15 mL) was

added LDA (6.5 mL, 13 mmeol, 2M in THF) drop-wisely at -70 °C and the mixture was stirred at -
70 °C for 1 hr. A solution of cyclopropanccarbaldehyde (0.9 ok, 12.4 numol) in THF (5 ml) was
added to the mixture at -70 °C and the resulting mixture was stirred at <70 °C to r.t. for 1 hr. The
reaction mixture was poured into saturated aq. NHuCl solution and extracted with EtOAc (2 x 10
ml.}. The combined organic layers were washed with brine, dried over anhydrous Na2SOu, filtered
and concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 10%
EtOAc in PE} (o give the title compound (700 mg, 24.3% vield) as hight yellow oil. LC/MS (EST)
{m/z): 231 (M+H)",

Step 2: 3-bromeo-3-(cyclopropylmethyi)-1-methyl-1H-pyrazole
[6168] To asolution of (3-bromo-1-methyl-1H-pyrazol-S-yIXcyclopropyhmethanol (700 mg, 3.0

mmol) in DCM (5 mL) was added triethylsilane (2.9 ml, 18.1 mmol) and TFA (1.3 mL, 181
mmol) at r.t., and the mixture was stirred at 40 °C for 16 hrs, The reaction muxiure was poured
saturated ag. NaHCOs solution and extracted with DCM (2 x 10 mL). The combined organic layers
were washed with brine, dried over anhydrous NasSO4, filtered and concentrated to dryness. The

residue was purified by flash chromatography (silica gel, 0 - 30% EtOAc in PE} to give the fitle

Step 3: 3-(benzyithic}-5-{cyclopropyimethyl)-i-methyi-i H-pyrazole

16161} To 2 solution of 3-hromo-5-(cyclopropylmethy-1-methyl-1H-pyrazole (150 mg, 0.7
mmol)in 1 4-dioxane (5 mL) was added phenylmethanethiol (0.1 mL, 0.7 mmol), Pda(dba)s (127.7
mg, 0.1 mmol}, Xant-Phos (1614 mg, 0.2 mmol} and DIPEA (6.3 mL, 2.0 mmol) under Nz
atmosphere. The mixture was degassed under Nz atmosphere for 3 tinmes and stivred at 120 °C for
16 hrs. The mixture was diluted with EtOAc, washed with water and brine, dried anhydrous
NasSO4, filtered and concentrated to dryness. The residue was purified by {lash chromatography
{silica gel, 0 - 30% EtOAc in PE) to give the title compound (78 mg, 38.8% yield} as yellow oil.
HNMR (400 Mz, DMSO-ds) 8 7.33 - 7.21 {m, 5H), 6.08 (s, 1H), 4.11 (5, 2H), 3.67 (s, 31, 2.48
{d, J=72He 2H), 0.97 - 0.91 (m, 1H), 0.51 - 6,46 (m, 2H), 0.16 - 0.13 {m, 2H). LO/MS (ESD

{(m/z): 259 (MDY’
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Step 4: S-(cvclopropyimethyl}-i-methyl-1H-pyrazole-3-sulfonvi chioride

16162} To a solution of 3-(benzylsulfanyl)-S-(cyclopropylmethyl)- l-methyl- 1 H-pyrazole (70 mg,
0.27 mamol) in AcOH (8 mb) and H2O (1 mb) was added NCS {144 mg, 1.1 mmol} at 0 °C and the
mixture was stirred at .1, for 1 hr, The mixture was diluted with EtQAc, washed with saturated aqg.
NaHCO; solution and brine, dried over anhydrous NaxSO4, filtered and concentrated to dryness.
The residue was purified by flash chromatography (silica gel, 0 - 30% EtOAc in PE) to give the

title compound (60 mg, 94.4% vield) as lght vellow oil. LC/MS (ST (nv'z): 235(M-+H)"

Step 5: S-{cyclopropyimethyl)-1-methyi-1H-pyrazole-3-sulfonamide
To a solution S-{cyclopropylmethyl}y-i-methyl-iH-pyrazole-3-sulfonyl chioride (60 mg, 0.2

mmol) in DCM (5 mL) was added NH3/THF (5 mi, 1M) at 0 °C and the mixture was stirred at t.1,
for 2 hrs. The mixture was filtered and the filtrate was concentrated to dryness. The residue was
purified by flash chromatography (silica gel, 0 - 505 EtOAc in PE) to give the title compound (50
mg, 90% vield) as vellow solid. LC/MS (ESI) (m/z): 216 (M+HD'

Intermediate A1G: {-cyclobutyl-1H-pyrazole-3-suifonamide

PMB
PMB, o N-PmB o\\S,NHQ
N—PMB Br >d 0
Ost 0
Sy TFA (: (
o Ij [\<N i EN
1l }N NaH, DMF N DCM N
N
H Step 1 Step 2 é
1 2 A10

Step 1t {-cyclobutyl-N,N-bis(4-methoxybenzyl}-1H-pyrazole-3-sulfonamide

16163} To 2 sclution of N N-bis{4-methoxybenzyl}-1 H-pyrazole-3-sulfonamide (300 mg, 1.29
mmol) in DMF (5 mL} was added Nal (67 mg, 1.68 mmol, 60% dispersion in muneral oil} at § °C
under N2 atmosphere and the mixture was stivred at 25 °C for (.5 hr. Bromoeyclobutane (6,13 mL,
1.42 mmol} was added to the mixture and the mixture was stirred at 50 °C for 3 hes. The reaction
was quenched with saturated ag. NHaCl solution and exiracted with BtOAc (3 x 5 mbL). The
combined organic layers were washed with water and brine, dried over anhydrous NaxSOq, filtered
and concentraled o dryness. The residue was purified by flash chromatography (silica gel, 8- 20%
EtOAc in PE) to give the title compound (400 mg, 70.2% vield) as colorless oil. LU/MS (ES

{m/z): 442 (M+T1Y".

&0
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Step 2: I-cyclobutyl-1H-pyrazole-3-sulfonamide

[6164] To a solution of l-cyclobutyl-N, N-bis(4-methoxybenzyl-1H-pyrazole-3-sulfonamide
(300 mg, 0.6 mmol} in DCM (2 ml) was added TFA (4 mb} at 0 °C and the mixture was stirred
at 25 °C for 1 hr. The mixture was concentrated to dryness under vacuum to give the title

compound (100 mg, 73.5% vield) as yellow solid. LC/MS (EST) (m/z): 202 (M+IT)".

Intermediate Al (5}-§-(Z-methoxypropyl-1H-pyrazole-3-suifenamide

PMB
o] O\\ r\'TMB Q\S"\‘l\p
S PMB Z MB
PMBN_E_(/\H\‘ ~ m% Mel, NaH gy
pve & N7 KxCOs, MeCN  ( DMF
H \
Step 1 H(j: Step 2 s
1 2 N3
TFA ¢ L] 2
DCM, rt {
Step 3 s
o]
N\
Al

sStep §: (S8)-1-(Z-hydrexypropyl)-N,N-bis{4-methoxybenzyl}-1 H-pyrazole-3-sulfonamide
[8865] To a stirred solution of N, N-bis(4-methoxybenzyD-1H-pyrazole-3-sulfonamide (300 mg,
(.77 mamol} in MeCN {5 mb) was added (S)-2-methyioxirane {0.11 mL, 1.55 mmol} and K:COs
(214.0 mg, 1.55 mmol} at room temperature. Then the mixture was stirred at 65 °C i a sealed tube
for 16 hrs. The mixture was diluted with EtOAc, washed with water and brine, dried over NaxSQOu,
filtered and concentrated to dryness. The residue was purified by flash chromatography (silica gel,
0 - 105 MeOH in DCM) to give the title compound (300 mg, 86.9% yield) as yellow oil. LC/MS
{EST) (m/z): 345 (M+H)"

Step Z: (83-N,N-bis(4-methoxybenzyl}-1-(Z-methoxypropyi)-1 H-pyrazole-3-sulfonamide

i6166] To a solution of (S)-1-(Z-hydroxypropyl)-N, N-bis{4-methoxybenzyl}- 1 H-pyrazole-3-
sulfonamide (300 mg, .673 mmol) in DMF (3 mL)} was added NaH (1%.4 mg, 0.81 mmol, 60%
dispersion in mineral oil) at § °C under N2 atmosphere and the mixture was stirred at room
temperature for 30 mins. Mel (382 mg, 2.69 mmol) was added and the resulting mixture was stirred
at 25 °C for 2 hrs. The mixture was quenched with aq. NH4Cl solution and exiracted with EtQAc
(3 x 10 mL}. The combined organic layers were washed with brine, dried over anhydrous NaaSOa,
filtered and concentrated to dryness. The residue was purified by flash chromatography (silica gel,

61
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{1 - 50% EtOAc in PE) to give the title compound (200 mg, 64.6% yield) as colorless oil. TH NMR.
(400 Mz, CDCL)YS 751 (4, /= 2.2 He, 1H}, 7.04 {d, J = 8.5 Hz, 4H), 6.76 {d, J = 8.6 Hz, 4H),
6.62(d, /=22Hz, 1H), 429 (s, 3H), 422 (dd, /= 14.0, 3.7 Hz, 1H), 4.10{dd, /= 14.0, 74 Hz,
TH}, 3.75 - 3.67 (m, TH), 3.25 (s, 3H), 114 (d, /= 6.3 Hz, 3H). LO/MS (EST) (mv/z): 460 (M+H)'

Step 3: (8)-1-{2-methoxypropyl-1 H-pyrazole-3-sulfonamide

181671 To a solution of (S)-N,N-bis{(4d-methoxybeneyy-1-(2-methoxypropyl)- 1 H-pyrazole-3-
sulfonamide (130 mg, 0.30 mmel} in DCM (2 mL} was added TFA (4 mb) at § °C and the mixture
was stirred at 25 “C for I hr. The mixture was concentrated to dryness under reduced pressure to

dryness to give the title compound {60 mg, 62.9% yield) as yvellow solid. LC/MS (ESE (m/z): 220

(MY

Intermediate A12: (R}-1-(2-methoxypropyl-1H-pyrazole-3-sulfonamide

[eNgp e}
XL eue Y PMB
o ada'd / N
“s’ _PMB P> I Mel, NaH A bue
q PME  KoCOs MeCN >— DMF }
Step 2
Step 1 H P \

1 2 3

[eNgye]
<\r\\$o‘NH2
TFA —’\l
DCM }’
Step 3
\
A12

Step 1t I-(ZR)-2-hydroxypropyl-N,N-bis{{4¢-methoxyphenymethyil-1 H-pyrazole-3-
suifonamide
16168} To a mixture of N,N-bis[{4-methoxyphenyhmethyl]- 1 H-pyrazole-3-sulfonamide (500 mg,

1.29 mmol) and (2R)-2-methyioxirane (0.8 mL, 2.58 mmol) in MeCN (5 mL) was added K2COs
(357 mg, 2.58 mmol) at room temperature and the mixiure was stirred at 65 °C in a sealed tube for
16 hrs. The mixture was diluted EtQAc, washed with water and brine, dried over anhydrous
NasSO4, filtered and concentrated to dryness. The residue was purified by {lash chromatography
{silica gel, ( - 50% of EtGAc in PE) to give the title compound (440 mg, 76.5% yield) as colorless
oil. FH NMR (400 MHz, CDCL) 8 7.48 (d, /= 2.2 Hz, 1), 7.06 {d, J = 8.6 Hz, 4H), 6.66 (d, /=
2.2 Hz, 1H), 4.32 (5, 4H), 423 - 4.15 (m, 2H), 4.05 - 4.00 (m, TH), 3.78 (s, 6H}, 1.23(d, /=63
Hz, 3H). LC/MS (ESE) (m/z): 446 (M+H) .
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Step  2: N, N-bis{{4-methoxyphenyiimethyl-{-{(2R}-2-methoxypropyil-1 H-pyrazole-3-
sulfonamide

[8168] To a solution of I[-[(2R)-2-hydroxypropyi]-NN-bis[(4-methoxyphenylimethyl]-1H-
vyrazole-3-sulfonamide (240 mg, 0.54 mmol} in DMF (3 mL) was added NaH (25.9 mg, 0.65
mmol, 60% dispersion in mineral oil) at 0 °C under Nz atmosphere and the mixiure was stirred at
room temperature for 30 muns. Mel {0.13 mL, 2.16 mmol) was added at 0 °C and the mixture was
stirred at room temperature for another 1 hr. The mixture was quenched with ice-water and
extracted with EtQAc {3 x 10 ml). The combined organic layers were dried over anhydrous
NaxSO4, filtered and concentrated to dryness. The residue was puritied by tlash chromatography
{(silica gel, 0 - 20% EtOAc in PE) to give the title compound (210 mg, 84.8% yield) as white schd.
HNMR (400 MHz, CDCLY8 7.52 (4, /= 1.8 He, 1H), 7.05 (4, J = 8.5 Hz, 4H), 6.76 (d, J = 4.5
Hz, 4H), 6.63 (d,./= 1.8 Hz, 1H}, 430 (s, 4H), 4.26 - 4.20 (m, 1H), 414 - 408 {m, 1H), 3.78 (s,
6H}, 3.74 - 3.69 (m, 1H), 3.26 (s, 3H), L15{d, /= 6.2 He, 31 LO/MS (EST) (m/2): 460 (M+H)".

Step 3: (R)-1-(Z-methoxypropyli-i H-pyrazole-3-sulfonamide

161761 To 2 solutlon of N N-bis{{4-methoxyphenyvlmethyli-1-H2R)-2-methoxypropyll-1H-
pyrazole-3-sulfonamude (210 mg, 0.46 mmol) in DCM (2 mL) was added TFA (1 mbL) at 0 °C and
the mixture was stirred at room temperature for 3 hrs. The mixture was concentrated to dryness
and co-evaporated with DCM twice. The residuc was purified by flash chromatography (silica gel,
0 - 10% MeOH in DOM) fo give the title compound (93 mg, 92.8% vield) as white solid. 'H NMR.
{400 MHz, CDCHYS 783 (d, /=21 He, 1H), 6.70(d, J=2.1 Hz, 1H), 5.21 (s, 21, 4.23 (dd, /=
14.0, 33 Hz, 1H), 410 (dd, /= 14.0, 7.6 Hz, 1H), 3.75 - 3.68 (m, 1H), 3.26 (5, 3H}, 1.16 {d, J =
6.2 Hz, 3H). LC/MS (BSD (nvz): 220 (M+H)™

Intermediate A13: {-{cyclobutyimethyi}-1H-pyrazole-4-suifonamide

O, (e

NS N2

[oNge} U\,B s S\N,F’MB ; S\NH
S<,,-PMB ’ N TFA N7 2

Eg EMB K2CO3, MeCN ;]/ e ::r

Step 1 E Step 2 E

1 2 A13
Step I: I-{cyclobutylmethyl}-N,N-bis(4-methoxvbenzyvi)-1H-pyrazole-4-sulfonamide

(8171} To a solution of N, N-bis(d-methoxybenzyl}-1 H-pyrazole-4-sulfonamide (150 mg, 0.38
mmol) in MeCN (3 ml) was added (bromomethylicvclobutene (86.5 mg, 0.58 mmol} and KoCOs

{161 mg, 1.16 mmol) at room temperature and the mixture was stirred at 85 °C for 3 hrs. The
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mixture was diluted with water and extracted with E1GAc (2 x 108 mL). The combined organic
layers were dried over anhydrous NaxSOa, filtered and concentrated to dryness. The residue was
purified by flash chromatography (silica gel, 0 - 16% MeOH m DCM) to give the title compound

{150 mg, 85% vyield) as yellow oil, LO/MS (ESI) (m/z): 321 (M+HY

Step 2: I-{cyclobutybmethyi)-1H-pyrazole-4-sulfonramide
161721 A solution of 1-(cyclobutylmethyl}-N,  N-bis{4-methoxybenzyl)- 1 H-pyrazole-4-

sulfonamide (150 mg, 8.33mmol} in TFA {5 mL) was stirred at 55 °C for 2 hrs. The mixture was
concentrated to dryness and the residue was neutralized with saturated aq. NaHCOs solution. The
mixture was extracted with EtQAc (3 x 10 ml} and the combined organic layers were washed with
brine, dried over anhydrous NazSQO4, filtered and concentrated to dryness to give the title
compound (70.9 mg, 100% vield) as yellow solid. I NMR (400 MHz, CDCL) 8 7.81 (s, 2H),
4.14(d, J=74 Hz, 2H), 2.87 - 2.79 (m, 1H), 2.14 - 2.07 (o, 2H), 1.97 - 1.88 {(m, 2H), 1.83 - 1.76
{m, 2H). LC/MS (BSDH ovz: 216 {(M+H)".

Intermediate Af4: 5-{ cve:ic:propvi(methyi)amin@)pvridine-é%-suifﬁnamide
F !
A A MelNaH DN BnSH
| e U __BnsH |
N "KoCOs, NWF Ve | N v Pdy(dba)s, XantPhos

DIEPA, 1,4-dioxane

Br:

1 3

2 A NH,

}NCS, aqg.HCI
\(j/ W 2) NHy/THF v/ \Q/\b

Step §: S-brome-N-cyclopropyipyridin-3-amine
(6173} To a nuxture of 3-brome-5-fluoropyridine {5 g, 0.028 mol) and cyclopropanamine {1.90

mb, 0.056 mol) in NMP (50 mL} was added KoCOs3 (11.6 g, .084 mol} and the reaction mixture
was stirred at [83 °C for 3 hrs. The reaction mixture was poured into ice-water and exiracted with
EtOAc (2 x 20 mL). The combined organic layers were washed with brine, dried over anhydrous
MNazS0q, filtered and concentrated to dryness. The residue was purified by flash chromatography
(silica gel, (0 - 30% EtOAc in PE) to give the title compound (1.3 g, 45.3% vield) as light vellow
solid. LC/MS (EST) (mw/2): 214 (M+H)Y"

&4



WO 2023/056264 PCT/US2022/077120

Step 2: S5-brome-N-cyclopropyk-N-methylpyridin-3-amine
(61741 To asolution of S-bromo-N-cyclopropylpyridin-3-amine {780 mg, 3.66 mmol) in dry DMF

(10 mL}) was added NaH (176 mg, 4.4 mmol, 60% dispersion in mineral oil) at {§ °C and the mixture
was stirred at this temperature for 20 min. lodomethane (0.27 mi, 4.39 mmol} was added drop-
wisely to the mixture and the resulting mixture was stirred at room temperature for 3¢ min. The
mixiure was guenched with saturated ag. NHaCl and extracted with EtOAc (3 x 10 ml). The
combined organic layers were washed with brine, dried over anhydrous NazS0s, filtered and
concentrated under reduced pressure to dryness. The residue was purified by flash chromatography
{silica gel, 0 - 20% EtOAc in PE) to give the title compound {600 mg, 92.3% vyield) as colorless

oil. LU/MS (EST) (m/z): 228 (M+H)".

Step 3: S-(benzyithio}-N-cyclopropyi-N-methylpyridin-3-amine
[6175] To a mixture of S-bromo-N-cyclopropyl-N-methyipyridin-3-amine (200 mg, 0.88 mmol}

and phenylmethancthiol (0,13 mil, 1.14 mmeol} in anhydrous 1,4-dicxane (5 mLl) was added
DIPEA (0.3 mL, 1.76 mmol), Xant-Phos (25 mg, 0.044 nunol) and Pdx(dba)s (16 mg, 6.017 mmaol)
under Mz atmosphere. The mixture was degassed under Nz atmosphere for three times and stirred
at 120 °C overnight. The mixture was diluted with EtOAc, washed with water and brine, dried
over NazSQO4, flltered and concentrated 1o dryness. The residue was purified by flash
chromatography (silica gel, 0 - 17% EtOAc in PE) to give the title compound {220 mg, 93.2%

yield} as vellow solid. LC/MS (EST) (m/z): 272 (M+H)".

Step 4: S-{cyclopropyi(methyhaminojpyridine-3-sulfopamide
18376} To a solution of 5-(benzylihio}-N-cyclopropyl-N-methyvlpyridin-3-amine (180 mg, 0.37

mmol) in AcOH (4 mL) and water {1 mL) was added NCS (197 mg, 1 .48 mmol) and | N ag. HCI
{2 mb) under Nz atmosphere and the mixture was stirred at r.t. for | hr. The mixture was poured
into water and extracted with EtOAc (2 x 10 mb). The combined organic layers were washed with
brine, dried over anhydrous NaxS04 and {iltered. The filirate was added to NHs/THF solution (10
mb, 1M} at -50 °C and the resulting mixture was stirred at this temperatare for 30 mun. The mixtore
was concentrated to dryness under reduced pressure and the residue was purified by flash
chromatography (silica gel, 0 - 60% EtOAc in PE) to give the title compound {80 mg, 50% yield)

as white solid. LC/MS (EST) (m/z): 228 (M+H)".
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Intermediate A1S: S-(cvclopropylamino)pyridine-3-sulfonamide

H
v SUEE G VPN
N/ Pdy(dba)z, XantPhos \(j/ AcOH, HZO

DIPEA, 1,4-dioxane

1 Step 1 Step 2
O‘ & NHa/THF O\‘s’
U Vo U v
Step 3

Step 1: S-(benzyithio}-N-cyclopropylpyridin-3-amine

161771 To a stirred solution of S-bromo-N-cyclopropylpyridin-3-amune (2.0 g, 8.81 mmeol) in 1,4-
dioxane {25 mi) was added phenyimethanethiol (1.3 mi, 11.4 mmol}, Pda(dba)s (0.14 g, 0.18
mmol), Xant-Phos {250 mg, .44 mmol) and DIPEA (2.3 g, 17.6 mmol) under N2 atmosphere. The
mixture was degassed under N> atmosphere for three fimes and stirred at 100 °C for 3 hrs, The
mixture was diluted with EtOAc, washed with water and brine, dried over anhydrous NazS0s,
filtered and concentrated to dryness. The residuc was purificd by flash chromatography (silica gel,
0 - 30% EtOAc mm PE) to give the title compound (1.2 g, 50.4% yield) as brown solid. LC/MS
{EST) (m/e): 257 (M+H)Y"

Step 2: 3-{cyclopropylamine}pyridine-3-sulfonyi chioride
16178] To a stirred solution of 5-(henzylthio}-N-cyclopropylpyridin-3-amine (200 mg, 0.78

mmol) in AcOH (4 mL)y HxO (1 mb) was added NCS (416 mg, 3.12 mmol} in portions at § °C,
After being stirred at r.1. for 1 br, the mixture was poured nto water and extracted with BCM (3 x
10 mL). The combined organic phases were washed with brine, dried over Na2SO4, filtered and
concentrated to dryness to give the title compound (120 mg, 66.0% yield) as vellow solid, which

was directly used in the next reaction without purification. LO/MS (EST) (m/z): 233 (M+H)Y".

Step 3: S~(cycleopropylamino)pyridine-3-sulfonamide
(6179} A mixture of 5-{cyclopropylaminopyridine-3-sulfonyl chloride (120 mg, .48 mmol) in

NH/THE solution (3 mL, IM) was stivred at r.t. for 1 hr. The mixture was poured mio water and
extracted with DCM (3 x 10 mL). The combined organic phases were washed with water and brine,
dried over NaxSQs, filtered and concentrated to dryness. The residue was purified by flash
chromatography (silica gel, 0 - 50% EtOAc in PE) to give the title compound (40 mg, 36.0% yield)
as white solid. LO/MS (EST) (m/z): 214 (M+H)".

&6
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Intermediate Al6: Z-morpholinopyridine-4-sulfonamide
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Step 1: 4-(4-bromopyridin-2-yijmorpholine
18888 To a stirred solution of 4-bromo-2-fluoropyridine (0.6 mL, 5.68 mmol} in NMP (15 mb)

was added morpholine (0.5 mL, 5.68 mumol) at v.1. and the mixture was stitred at 100 °C for 2 hrs,
The mixture was diluted with water and extracted with EtOAc (2 x 15 mL). The combined organic
layers were washed with water and brine, dried over anhydrous NazSQ4, filtered and concentrated
to dryness. The residue was purified by {lash chromatography (silica gel, 0 - 40% EtOAc in PE}
to give the title conpound (1.2 g, 86.9% vield) as vellow oil. LO/MS (ESD (m/z): 243 (M+H)",

Siep 2: 4-(4-(benzylthio)pyridin-2-vi)meorpholine

18181} To a stirred solution of 4-(4-bromopyridin-2-vlymorpholine {800 mg, 3.29 mmol}) in 1,4-
dioxane {8 mb.) was added phenyimethanethiol (0.5 k., 4.28 mmol) and DIPEA (849 mg, 6.58
mmol) followed by Pda(dba)s (53 mg, 8.07 mumeol) and XantPhos (95 mg, 0.17 mmol) at .t under
N2 atmosphere. The mixture was degassed under N2 atmospherc for three times and stirred under
Nz atmosphere at 100 °C for 3 hrs. The mixture was diluted with EtOAc, washed with water and
brine, dried over anhydrous Na:zS04, filtered and concentrated o dryness. The residue was purified
by {lash chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title compound (500 mg,

53.1% vyield) as yvellow oil. LC/MS (ESI) {nv'z): 287 (M+H)".

step 3: 2-morpholinopyridine-4-sulfonyi chloride

{81821 To a stirred solution of 4-(4-(benzylthio)pyridin-2-yDmorpholine (500 mg, 1.75 mmol) in
AcOH (4 mb) and Ha0 (1 mL) was added NCS (932 mg, 6.98 mumol) in portions at § °C and the
mixiure was stivred at v.t. for 1 hr. The mixture was poured into ice-water and extracied with DUM
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{3 x 10 mL). The combined organic layers were washed with water and brine, dried over anhydrous
WNaz804, filtered and concentrated to give the title compound (300 mg, 65.5% yield) as yellow oil.

LC/MS (BST) (nvz): 263 (M+H)"

Step 4: Z-morpholinepyridine-4-sulfonamide

163831 A mixture of 2-morpholinopyridine-4-sulfonyl chloride (300 mg, 1.14 mmol) in NHy/THF
(10 mL, M) was stirred at room temperature for | hr. The mixture was poured into water and
extracted with DCM (3 x 10 mL}. The combined organic layers were washed with water and brine,
dried over anhydrous NazSQy, filtered and concentrated to dryness. The residue was purified by
flash chromatography {silica gel, 0 - 50% of EtOAc in PE) to give the title compound (200 mg,
47.1% yield) as white solid, LO/MS (ESE (mvz): 244 (M+HY"

Entermediate A17: 2-cyciopropoxypyridine-4-sulfonamide

B
RS |
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Step 1 Step 2
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step 3 AT

Step I: 4-brome-2Z-cyclopropoxypyridine
16184} To a solution of cyclopropanol (.73 g, 12.5 mmol} in DMF (20 mal.) was added Nat (0.75

g, 18.6 mmol, 60% dispersion in mineral oil} at 0 °C under Mo atmosphere and the mixture was
stirred at (0 °C for 30 mins, 4-bromeo-2-fluoropyridine (1.17 mL, 11.36 mmol) was added at °C and
the mixture was stirred at 25 “C for 2 hrs. The mixture was quenched with saturated ag. NHaCl
solution and extracted with Et0Ac (3 x 10 ml.). The combined organic layers were washed with
brine, dried over anhydrous NazSOq, filtered and concentrated to dryness. The residue was purified
by flash chromatography (silica gel, 0 - 20% EtQAc in PE) to give the title compound (1.4 g,

57.6% yield) as a yellow solid.

68
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Step 2: 4-(benzyisulfanyl}-2-cyclopropoxypyridine
[6185] To a mixture of 4-bromo-2-cyclopropoxypyridine {1 g, 4.67 mmol}, phenyimethancthiol

(0.71 mL, 6.07 mmol), Xantphos {8.54 g, 0.93 mmol} and DIPEA (1.54 mL, .34 mumol) in 1 ,4-
dioxane (15 mlL) was added Pdo(dba)s (0.43 g, 0.47 mmol) under N2 atmosphere and the mixture
was degassed under Nz atmosphere for three times and stivred at 120 °C for 3 hrs. The mixture was
diluted with EtOAc, washed with water and brine, dried over anhydrous Na:zSQu, filtered and
concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 20%
EtOAc in PE) to give the title compound (850 mg, 70.7% yield) as yellow solid. LO/MS (ESD
{m/z): 258 (M+H)".

Step 3: Z-cyclopropoxypyridine-4-sulfonamide
16186} To a solution of 4-(benzylsulfanyl)-2-cyclopropoxypyridine (800 mg, 3.11 mmeol) in

AcOH (4 mL), H20 (1 mb) and IN aq. HCL (2 mL, 2.00 mmol} was added NCS (2,15 g, 16.2
mmol}) in portions at § °C and the mixture was stirred at 25 °C for 2 hrs, The mixture was poured
into ice-water and extracted with DOM (3 x 10 mL). The combined organic layers were dried over
anhydrous Na:304 and filtered. The {Hitrate was added to NH3/THF solution (50 mb., 1M} at -50
°C and the resulting mixture was stirred at 25 °C for 3 hrs. The mixture was concentrated to dryness
and the residue was purified by flash chromatography (silica gel, 0 - 60% EtOAc in PE) fo give
the title compound (100 mg, 15.0% vield} as brown solid. LO/MS (EST) (m/z): 215 (M+HD".

Intermediate A18: 5-cyclopropoxypyridine-3-sulfonamide

U U e T

Pdy(dba);, Xant-Phos

Kl, BMF DIPEA, 1,4-dioxane
Step 1 Step 2
1) NCS, AcOH PN Yg-NH:
H,O, HCI ®
———=V [,
2) NHj, THF N
Step 3 Al8

Step 1: 3-brome-S-cyclopropoxypyridine
{3187} To a mixture of S-bromopyridin-3-0l (3.0 g, 17.2 mmol} and bromocyclopropance (4.17

mi, 51.7 mumol) in DMF (30 mL) was added Cs2C0O3 {169 g, 51.7 mmol) and KE{(2.86 g, 17.2

mmol) and the reaction mixture was stirred at 140 °C in an autoclave for 3 hrs. The reaction
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mixture was poured into water and extracted with EtOAc (2 x 30 mLb). The combined organic
layers were washed with brine, dried over anhydrous Nas8Q0y4, filicred and concentrated to
dryness. The residue was purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) 1o
give the title compound (800 mg, 32.3% yield) as light yellow solid. LC/MS (ESI) {mv/z):

214/216 (M+H)".

Step 2: 3-(benzyithio)-S-cyclopropoxypyridine

[6188] To a mixture of 3-bromo-S-cyclopropoxypyridine (800 mg, 3.72 mmol) and
phenyimethanethicl {(0.56 mL, 4.83 mmol} in | 4-dioxane (5.0 mL} was added DIPEA (1.38 mi,
7.44 mmol), Xant-Phos (108 mg, 0.05 mmol) and Pd2{dba): (85 mg, 0.02 mmol) under N2
atmosphere, the mixture was degassed under N2 atmosphere for three times and stirred at 120 °C
for 16 hirs. The mixture was diluted with EtOAc, washed with water and brine, dried over
WNa2804, filtered and concentrated to dryness. The residue was purified by flash chromatography
(silica gel, 0 - 15% EtOAc in PH) to give the title compound (950 mg, 93.2% yield) as yeliow

solid. LO/MS (BSE) (mv/z): 258 (M+H)"

Step 3: 3-(benzylthio)-5-cyclopropoxypyridine
16189} To a solution of 3-(benzylthio)-S-cyclopropoxypyridine (100 mg, 0.37 mmol) in AcOH

{4.0 mL) and water (1.0 mL) was added NCS (197 mg, 1.48 mmol) and 1 N ag. HCH2.0 ml)
and the mixture was stirred at r.t. for 1 hr. The mixture was poured into ice-water and extracted
with DCM (3 x 5 mL). The combined orgaunic layers were washed with brine, dried over
anhydrous Nax804 and filtered. The fllirate was added to NHs/ THF (10 ml, 1N} at -30 °C and
the resulting mixture was stirred at r.t. for | hr. The mixture was concenirated to dryness and the
residue was purified by flash chromatography (silica gel, 0 - 60% EtOAc In PE} {o give the titie

compound (45 mg, 54% yield) as white solid. LC/MS (ESDH (m/z): 215 (M+H)™

~1
fow}
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Intermediate A1Y: S-cyclobutoxypyridine-3-sulfonamide
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Step 1: 3-(benzylthio}-S-cyclobuioxypyridine
{3196} To a stirved solution of 3-brome-5-cyclobutoxypyridine (1.0 g, 4.38 mmol) in 1 4-

dioxane {15 mbL) was added phenylmethanethiol (1.7 mL, 5.69 mmol) and DIPEA (1.1 g, 877
mmol}, followed by Pdo{dba)s (70 mg, 0.09 mmol} and XantPhos (130 mg, .22 mmol) at £t
under Nz atmosphere. The mixture was degassed under Nz atmosphere for three times and stitred
under Nz atmosphere at 100 °C overnight. The mixture was diluted with EtQAc, washed with
water and brine, dried over anhydrous Nax804, filiered and concentrated to dryness. The residae
was purified by flagh dlronlatoorap vy (silica gel, 0 - 20% EtDAc in PE) to give the title

compound (1.0 g, 84.1% vield) as yellow oil. LO/MS (EST) (mv/z): 272 (M+H)".

Step 2: S-cyclobutoxypyridine-3-suifonyl chloride

{6191} To a stirred sohition of 3-(benzylthio)-5-cyclobutoxypyridine ( 200 mg, 0.74 mmol} in
AcOH {4 mL} and H20 (1 mb) was added NCS (394 mg, 2.95 mmol) in portions at 0 °C and the
mixture was stirred at room temperatore for [ hr. The mixture was poured into ice-water and
extracted with BCM (3 x 10 mL). The combined organic layers were washed with water and
brine, dried over anhydrous Na:SQ4, filtered and concenirated to dryness to give the title

compound (150 mg, 82.4% yield) as yellow ol LO/MS (ESD (m/z): 248 (M+H)",

Step 3: S-cyclobutoxypyridine-3-sulfonamide

1631921 A mixture of S-cyclobutoxypyridine-3-sulfonyl chloride (150 mg, 0.61 mmol} in
NH3/THF (10 mb., [M) was stirved at room temperature for | br. The mixture was poured into
water and extracted with DCM (3 x 16 mL). The combined organic layers were washed with

water and brine, dried over anhydrous NazSOa, filtered and concentrated to dryness. The residue

~

{
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was purified by flash chromatography (silica gel, 0 - 105 MeOH in DCM) to give the title

compound (120 mg, 71.3% yield) as white solid. LC/MS {(EST) (nvz): 229 (M+H)"

Intermediate A20: S-{cyclobutyl{methyDaminopyridine-3-sulfonamide
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Step i: S-bromo-N-cyclebutylpyridin-3-amine

16193} To a solution of 3-bromo-5-fluoropyridine (3.5 g, 19.9 mmol) and cyclobutanamine (3.41
mh, 39.8 mmol) in NMP (35 md.} was added KzCO3 (8.25 g, 59.7 mmol) al room temperature
and the mixture was stivred at 200 °C in an autoclave for 3 hrs. The mixture was cooled to room
temperature and diluted with EiQGAc, washed with water and bring, dried over anhydrous
NaxS04, filtered and concentrated to dryness. The residue was purified by flash chromatography
(silica gel, 0 - 50% EtOAc in PH) to give the title compound (570 mg, 12.6% yield) as yeliow

solid. LC/MS (EST) (mv/z): 227 (M+H)".

Step 2: S-broma-N-cyclobutyl-N-methyipyridin-3-amine

16194} To a solution of 5-bromo-N-cyclobutylpyridin-3-amine (300 mg, 1.32 mmol} in DMF (3
mk} was added Nal (79 mg, 1.98 mmol, 65 dispersion in mineral oil} at 0 °C under Nz
atmosphere and the mixture was stirred at room temperature of 9.5 hr. CHaE (0.12 mL, 1.98
mmol} was added at 0 °C and the mixture was stirred under Nz atmosphere at v.t. for 2 hrs. The
mixture was quenched with saturated ag. NH4Cl solution and extracted with EtOGAc (3 x 5 mbL).
The combined organic layers were dried over anhydrous Na:SOu4, filtered and concentrated to

dryness, The residue was purified by flash chromatography (silica gel, & - 56% EtOAc in PE) to

~
[ ]
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give the title compound (210 mg, 65.9% yield) as colorless oil. LC/MS (ESD) (m/2): 241

(M+HY"

Step 3: S-(benzyisulfanyl}-N-cyclobutyl-N-methyipyridin-3-amine

[8185] To a mixture of S-bromo-N-cyclobutyl-N-methylpyridin-3-amine (200 mg, 8.83 mmol}
phenylmethanethiol {0.13 mi, 1.08 mumol) and DIPEA (214 g, 1.66 mmol) in 1,4-dioxane (3
mk} was added XaniPhos (48 mg, (.08 mmol) and Pda(dba); (38 mg, 0.04 mmol) under No
atmosphere and the mixture was degassed under Nz atmosphere for three times and stirred al 120
“C for 3 hrs. The mixture was diluted with EtOAc, washed with water and brine, dried aver
anhydrous NaxSOs, filtered and concentrated to dryness. The residue was purified by flash
chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title compound (210 mg, 89.0%

vield} as vellow solid. LO/MS (EST) (mv/z): 285 {(M+H)".

Step 4: S~{eyclobutyl(methylamino]pyridine-3-sulfonamide

8196} To a solution of 5-(benzylsulfanyl)-N-cyclobutyl-N-methylpyridin-3-amine (100 mg,
.35 mmol) in AcOH (4 mL} and H2O {1 mL) was added NCS (141 mg, 1.06 mmol) and IN aq.
HCH(Z mL, 2.00 mumol) at § °C. The mixture was stirred at room temperature for 1 hr and poured
into ice-water. The mixtuare was extracted with DCM (2 x 3 mbL) and the combined organic
layers were washed with water and bring, dried over anhydrous NaaSOq and {iliered. The filtrate
was poured into NHs/THF (10 mL, 1M} at 0 °C and the resulting mixture was stirred at 25 °C for
2 hrs. The mixture was diluted with DCM, washed with water and brine, dried over anhydrous
Na2804, filtered and concenirated to dryness. The residue was purified by flash chromatography
{silica gel, 0 - 60% EtDAc in PE) to give the title compound (40 mg, 47.1% yield) as white selid.
"H NMR (400 MHz, CDCi) 8 8.42 (s, 1H), 8.27 {5, 1H), 7.41 (s, 1H), 4.94 (5, 2H), 4.13 - 4.05
{m, 1TH), 2.94 (s, 3H), 2.35 - 2.29 (m, 2H), 2.18 - 2.10 (m, 2H), 1.79 - 1.70 (m, 2H). LO/MS
(EST) (m/z): 242 (M+H)".

~d
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Intermediate A21: Z-cyelobutylpyridine-4-sulfonamide
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Step 1: tert-bulyl 1-(4-bromepyridin-2-yleyclobutane-1-carboxylate

(61971 To a solution of tert-butyi cyclobutanecarboxylate (1.4 g, 8.96 mmol) in THF (20 mL}
was added LIHMDS (13.44 mL, 1M in THF) at - 78 °C under N2 atmosphere and the mixture
was stitred at - 78 °C for | hr. Then a solution of 4-bromo-2-flucropyridine {1.58 g, §.96 mamol)
in THF (5 ml) was added. The resulting mixture reaction was stirred at - 78 °C to v.t. for 16 hrs.
The reaction was quenched with saturated ag. NHaCl solution and extracted with EtOQAc (2 x 30
ml.}. The combined organic layers were washed with water and brine, dried over anhydrous
NazS304, filtered and concentrated to dryness. The residue was purified by flash chromatography
{silica gel, 0 - 10% E1GAc in PE) to give the title compound (1.2 g, 42.9% yield) as yellow oil.
LO/MS (ESTy m/z: 312 (M+H)"

Step 2: 1-(d-bromopyridin-2~-yheyelobutane-1-carboxylic acid
[6198] To a sohution of tert-buty! 1-{4-bromopyndin-2-yheyclobutane--carboxylate (1.2 g, 3.84
mmol) in DCM (10 mLY was added TFA (3 mLl) and the mixture was stirred at 30 °C for 2 hrs.

The mixture was concentrated 1o dryness to give the title compound (0.8 g, 81.3% vield) as

brown oil, which was used directly in the next reaction. LO/MS (BRI (mvz): 256 (MHHT).

Step 3: d-bromo-2-cyclobulyipyridine

(6199} A solution of 1-(4-bromopyridin-2-ylicyclobutane- 1-carboxylic acid {0.8 g, 3.12 mmol)
in toluene (6 mb) was stivred at 80 °C for 16 hrs. The mixture was concentrated to dryness and
the residue was puriticd by flash chromatography (silica gel, #t - 20% EtOAc in PE} io give the
title compound (620 mg, 93.6% yield) as yellow oil. LC/MS (ESE nvz: 212 (M+)
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Step 4: 4-(benzylthio}-2-cyclobutyipyridine

[6268] To a mixture of 4-bromo-2-cyclobutylpyridine (620 mg, 2.92 mmol) and
phenylmethanethiol (0.52 mL, 4.3%9 mmol} in 1,4-dioxane (6 mL) were added Pdz{dba)s: (268 mg,
(.29 mmol) followed by XantPhos (338 mg, 0.59 mmol) and DIEA (1.45 mi, 8.77 mmol) under
Nz atmosphere. The mixture was degassed ander Nz atmosphere for three times and stirred at 100
°C for 3 hrs. The reaction was washed with saturated ag. NHuCl and extracted with EtOAc (2 x
20 mL). The combined organic layers were washed with water and brine, dried over anhydrous
NazS304, filtered and concentrated to dryness. The residue was purified by flash chromatography
(silica gel, 0 - 606% EtGAc in PE) to give the title compound (550 mg, 73.7% yield) as yeliow
sotid. 'H NMR (400 MHz, CDCis) 8 8.33 {d, /= 5.3 Hz, 11), 7.02 - 7.38 {m, 21}, 7.35 - 7.31
{m, 2H), 7.29 - 728 (m, 1H), 6.99 - 6.98 {m, 1H}, 6.93(dd, /=53, 1.8 Hz, 1H), 4.20 (s, 2H),
3.63-3.54 (m, TH), 2.35-2.22 (m, 4H), 210 - 1.9 (m, 1H), 1.91 - 1.83 (m, {H). LC/MS (ESDH
m/z: 256 (M+H)

Step 5: 2-cyclobulylpyridine-4-sulfonamide

(82811 To a solution of 4-(benzylthio)-2-cyclobuatylpyridine (100 mg, 0.39 mmol) in AcOH (3
mL) and HzO {1 mi) was added 1,3-dichloro-5,5-dimethyihydanioin (154 mg, .78 mmol) at §
“C and the mixture was stirred at 0 °C for 1.5 hrs. The mixture was diluted with water and
extracted with DCM (3 x 10 mL}. The combined organic layers were washed with brine, dried
over anhydrous Na:SCs and filtered. The filtrate was added to NH/THF solution (18 mL, 1M} at
G °C and the resulting mixture was stirred at r.t. for 1 hr. The mixture was washed with water and
brine, dried over anhydrous NaxS04, filtered and concentrated fo dryness. The residue was
purified by flash chromatography (silica gel, 0 - 30% EtOAc m PE) to give the title compound
{50 mg, 60.2% yield) as white solid. 'H NMR (40{ MHz, CDC1:) 8 8.78 (d, /= 5.1 Hz, 11D,
R.O8 (s, 2H), 7.62 (s, 1H), 7.57 (dd, =51, 1.6 Hz, TH}, 3.81 - 3.73 (im, 1H), 2.42 - 2.32 {m,
4H}, 217 - 2.05 {(m, 1H}, 1.97 - 1.90 (m, 11). LO/MS (BSE) (nvz): 213 (M+H)"

~
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Intermediate AZ2: i—(s:yciﬂpr{;pyimethvi}—ﬁ—ﬂxa)-laﬁ-dihydr{;pyridine%—s ulfonamide

o) o}
0411.Cl Os % NPMB Ol N(PMB
NS PMB.,  PMB sg-NPMB)2 §-N(PMB)
H KOH
| S N B | S —r | S
N FN.DCM N HO™ N
Cl Step 1 Cl Step 2 OH
1 2 3
09 N
u _N(PMB Ogl
( )2 \S
T Nem.UBr \/A \/A
DME, DMF
Step 3 Step 4

Step §: 6-chiore-N N«bis{(4—meth0xvphmvi"}meﬁwiipvridiﬁe{%_mif{mamide

16262} To a solution of 6-chioropyridine-3-suifonyi chioride (2.3 g, 10.9 munol} in BCM (25
mh} was added bis{4-methoxybenzyDamine (2.73 ml, 11.4 mmol) and TEA (1.96 ml, 14.1
mmol} at 0 °C and the mixture was stirred at r.t. {or 2 hrs. The mixture was washed with
saturated ag. NHaCl solution and brine, dried over anhydrous Na:8QO4, filicred and concentrated
to dryness, The residue was triturated with MTBE, filtered and the filter cake was dried under
vacuum to give the title compound (4.4 g, 93.7% vicld) as white solid. LC/MS (EST) (m/2): 433
(M+H)"

Step 2: ¢-hydroxy-N,N-bis[{4-methoxyphenylimethylipyridine-3-culfonamide

16243} To a solution of 6-chloro-N, N-bis[{4-methoxyphenylmethyllpyridine-3-sulfonamide
(4.4 g, 10.2 mmol} in ethane-1,2-diol (80 mL) was added KOH (40 mL, 30 mmol) at r.t. and the
mixture was stirved at 150 °C for 2 hrs. The mixture was diluted with water and extracted with
CHCBA-PrOR (3 x 40 mL, v/v=3/1}. The combined organic layers were dried over anhydrous
NaxSO4, filtered and concenirated to dryness. The residue was purified by flash chromatography

{sifica gel, 0 - 20% MeOH in DCM)} to give the title compound (4 g, 94.9% yield) as white solid.

Step 32 I-(cyvclopropyimethyiNN-bis{{4-methoxyphenylimethyl]-6-030-1,6-
dibydropyridine-3-sulfonamide
16264} To a mixture of 6-hydroxy-N, N-bis{{(4-methoxyphenyDmethyijpyridine-3-sulfonamide
T g, 2.41 mmeol) and LiBr (0.03 mi, 0.48 mmol} in DME (16 mL) and DMF {4 mL} was added
NaH {0.09 g, 3.62 mmol, 60% dispersion in mineral 0il) at § °C under N2 atmosphere and the
mixture was stitred at 25 °C for 10 muns. Then (bromomethyleyclopropane (.25 mi., 2.58
76
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mmol}) was added to the mixture and the resulting mixtare was stirred at 60 °C for 16 hrs. The
mixture was quenched with saturated ag. NH4{Cl solution and extracted with EtQAc {2 x 3¢ mL}.
The combined organic layers were washed with brine, dried over anhydrous NaxS04, filtered and
concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 20%
EtOAc in PE} to give the title compound (490 mg, 43.3% yield) as coloriess oil. LC/MS {(ESI)
{ov/z): 469 (M+H)"

Step 4: I-(cvclopropylmethyi}-6-ox0-1,6-dibhydropyridine-3-sulfonamide

18265} A mixture of I-{cyclopropyimethy}-N, N-bis{{4-methoxyphenyDmethyl}-6-0x0-1.6-
dihydropyridine-3-sulfonamide (490 mg, 1.05 mmel) and TFA (10 mb) was stirred at 70 °C tor 3
hrs. The mixture was concentrated to dryness and co-evaporated with DOM twice. The residue
was neutralized with saturated aq. NaHCOs solution and extracted with DCM (3 x 10 mL). The
combined organic layers were washed with brine, dried over anhydrous Na:SOa, filtered and
concentrated to dryness to give the title compound (200 mg, 83.7% vield) as yellow solid.

LO/MS (ESD (mvz): 229 (M+H).

Intermediate AZ3: 4-(2-hydroxypropas-2-yiithiophene-2-sulfonamide

S | s, ¢ s, 9
S \Hl/) cisoH | 7([/}'\?_0 NHg/THF (\jj‘)T\/)*S\SNHZ
PCls, CHCI3 S DCM, .
0 60 °C S 0

1 2 3

Step 1 Step 2

s 9
MeMgBr |/ ﬁ_NHz
THF, rt. O
HO
Step 3 A23

Step 1: methyl 5-{chlorosuffonyhthiophene-3-carboxviate
[6266] To a solution of methyl thiophene-3-carboxylate (5.0 g, 35.17 mmol) in CHC (70 mb)

were added CISO:H (6,15 g, 52.75 mmol}, PCls (14.65 g, 70.33 romol) under N2 atmosphere at 0
°C, after addition, the mixture was stirred at 60 °C for 2 hrs. The mixture was poured into ice-
water and extracted with DCM (2 x 30 mL). The combined organic layers were washed with
saturated ag. NaHCO: sohution and brine, dried over anhydrous Na2804, filtered and
concentrated to dryness to give the fitle compound (6.5 g, 76.8% vicld) as vellow oil, which was

used v the next reaction divectly.

-
-3
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Step 2: methyl S-sulfamoyithiophene-3-carboxylate
162671 To a solution of methyl 5-{chlorosulfonyljthiophene-3-carboxylate (6.5 g, 27 mmol} in

DCM (506 mL) was added NH3y/THF solution (150 mb, 1M} and the mixture was stirred at £.1, for
2 hrs. The mixture was diluted with water and extracied with DCM (2 x 50mb). The combined
organic layers were washed with brine, dried over anhydrous NaxSOq, filtered and concentrated
to dryness. The residue was purified by flash chromatography (silica gel, & - 5% MecOH in BCM)

to give the title compound (3.7 g, 61.9% vield) as yellow solid. LO/MS (ESD m/z; 219 (M-HY"

Step 3: 4-(2-hydroxypropan-2-yijthiophene-2-sulfonamide
#1208} To a solution of methyl S-suifamoyithiophene-3-carboxylate (3.7 g, 16.7 mmwol) in THF

(100 mk.) was added MeMgBr solution (25.0 mL, 75 nunol, 3M in THF) drop-wisely at 0 °C and
the mixture was stirred under N2 atmosphere at r.1. for 2 hrs. The mixture was quenched with ag.
NHaCl sohution and extracted with EtOAc (2 x 30 mL). The combined organic layers were
washed with brine, dried over ashydrous NazS04, filtered and concentrated to dryness. The
residue was purified by flash chromatography (silica gel, 0 - 5% MeOH o DCM) to give the title
compound (2.78 g, 75.1% vield) as yellow solid. "H NMR (400 MHz, DMSO-ds) 8 7.60 (s, 21,
7.56(d, /= 1.7 He, 111), 7.533(d, J= 1.7 Hz, 1T}, 5.22 (s, 1H}, 1.42 (s, 6H). LC/MS (ESE vz
222 (M+HY

Intermediate A24: {-isopropyi-1H-pyrazole-3-sulfonamide

NO. NH
a NO, )\I (\:f ’ Fe, aq.NH,CI (\:f ’

N-N _ - N-N
iN-N K,CO3, DMSO _’« EtOH, 80 °C __«
1 Step 1 2 Step 2 3
HaN, o
1) NaNOy, HCI 3
CuCly, SO, (/\l( o
2) NHy/THF NN
Step 3
A24

step 1: 3-nitro-I-(propan-2-vi)-1H-pyrazole
{8289 To asolution of 3-nitro-1 H-pyrazole (§ g, 44.2 mmol) in BME (50 mL) was added NaH

{1.95 g, 48.6 mmol, 60% dispersion in mineral oil} in small portions at 0 °C and the mixture was
stirred at r.t. for 8.5 hr. To the above mixture, 2-bromopropane (5.0 mL, 53 mumol) was added at
0 °C and the resulting mixture was stirred at 1.1 overnight. The reaction mixture was poured into

ice-water and extracted with MTBE (4 x 58 mL). The combined organic layers were washed

~
0
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with brine, dried over NaxSOs, filiered and concentrated to dryness. The residue was purified by
flash chromatography (silica gel, 0 - 35% EtCAc in PE}) to give the title compound (3.75 g,

54 7% vield) as velow solid. LC/MS (EST mvz: 156 (M+H).

Step 2: {-(propan-2-yh-1H-pyrazol-3-amine
168218} To a solution of 3-nitro-1-(propan-2-yl- 1 H-pyrazole (7.7 g, 49.63 mumol) in EtOH {100

mb} and water (25 mL) were added NHCI (7.97 g, 149 mmol) and Fe (8.34 g, 149 mmol) and
the mixture was stirred at 80 °C for | hr. After completion, the reaction mixture was filtered
through a pad of Celite. The filter cake was washed with EtOH (2 x 20 mL). The filtratc was
diluted with DCM {100 mL), washed with water and brine, dried over Na»SQOq, filtered and
concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 10%
MeOH in DCM) to give the title compound (4.4 g, 70.8% yield) as light yellow solid. LE/MS
(EST) m/z: 126 (M+H)".

Step 3: -{(propan-2-vi}-1H-pyrazole-3-suifonamide
(8211} To a solation of -{propan-2-yh-1H-pyrazol-3-amine {2 g, 16 mmol) in 6 N ag. HCH (40

mkE) was added a solution of NalNGz (1.66 g, 24 mmol) in water {10 mL) drop-wisely at § °C and
the mixture was stirred at ¢ °C for 30 nun. The nuxiure was added drop-wisely to saturated

SO/ AcOH solution (40 mL) at § °C followed by CuCh (2.1 g, 16 mmol) and the resulting
mixture was stirred at 0 °C to r.t. for 2 hrs. The mixture was poured into ice-water and exiracied
with DCM (3 x 20 mL). The combined organic layers were washed with brine, dried over
anhydrous NaxSOy, filtered. The filirate was added drop-wisely to NHy/THF sohition (60 mL,
M} at § °C and the resulting mixture was stirred at 1.1, overnight. The mixture was concentrated
to dryness and the residue was purified by flash chromatography (silica gel, 0 - 5% MeOH in
DBCM) to give the title compound (860 mg, 28.4% yield) as white solid. LC/MS (ESH mv/z: 196
(M+H)"

~i
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Intermediate A25: S—stciﬂpmpﬁxycycﬁebumne—lnsuﬁfﬂimnﬁde

OH O
):/I/ _ NaBH, _ o™ O*( TMSOT, TEA H \\\

BnO BnQO BnO
2 3 4
Step 1 Sep 2 Step 3
o) o} 0
CICHl, Et,Zn \ﬂ H,, Pd/C \ﬁ MsCl, TEA \q KSAc
DCM MeOH DCM
BnO © HO MsO MeCN/DMF
Step 4 5 Step 5 6 Step 6 7 Step 7
0
o) \q
)j N NCS, HOAc o )j
NH5H,0 7
AcS OI’ NH,
8 Step 8 A25

Step ¥: 3-(benzyioxyicyelobuian-i~o}
18212} To asolution of 3-(benzyloxyvicyclobutan-1-one (4.50 mi, 28.4 mmol) in MeOH (50

mlL} was added NaBHa4 (1.44 g, 42.5 mmol) in portions at § °C and the mixture was stirred at
°C for 3 hrs. The reaction was guenched with saturated ag. NH4Cl solution and extracted with
EtOAc (2 x 15 mL). The combined organic layvers were dried over NaxSQq, filtered and
concentrated to dryness to give the title compound (5 g, 98.9% yicld) as yellow oil. LC/MS (ESI)

m/z: 179 (M-+H)Y".

Step 2: {(3-(1-ethoxyethoxyjeyelobutoxyymethylibenzene

(8213} To a solution of 3-(benzyloxyicyclobutan-1-01 (2.5 g, 14.0 mmol) in ethyl vinyl ether (15
mb) was added TFA (0.02 mi, .28 mmol) at § °C under Nz atmosphere and the mixture was
stitred at 25 °C overnight. The mixture was diluted with saturated ag. NaHCO3 sohition and
extracted with EtOAc (2 x 10 mL). The combined organie layers were dried over NaxSOu,

filtered and concentrated to give the titie compound (3.5 g, 99.7% vield) as vellow oil. 'H NMR
(400 MHz, CDCY3 7.37 - 7.26 (im, SH}, 4.66 (g, /=53 Hz, 1H), 442 (s, ZH), 3.85-375 (m
PHD, 370 - 357 (m, 2H), 3.49 - 3.42 (m, 1H), 2.70 - 2.58 (m, 2H), 2.09 - 193 (m, 2H), 1.28¢(d, J
=54 Hz 3H), 1.22 - 112 {m, 4H).

Step 3: {(3- (vmvE(}xyic‘s’ciﬁbumx‘y)methvi}hemene
{8214} To asolution of {[3-(1-cthoxyethoxy)eyelobutoxy]methylibenzene (3.5 g, 14.0 mmol} in

DCM (35 mL) was added TEA (5.90 mL, 42.6 mmol) and TMSOT{(7.60 mL, 41.9 nuncl) at §
80
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°C under N2 atmosphere and the mixture was stirred at 25 °C for 3 hrs. The mixture was
guenched with IN ag. NaOH solution (42 ml) and exiracted with DCM (2 x 20 mL). The
combined organic layers were dried over anhydrous NaaSQOq, fillered and concentrated 1o
dryness. The residue was purified by flash chromatography {silica gel, 0 - 2% EtOAc in PE} to
give the title compound (1 g, 35.0% yicld) as colorless oil. 'H NMR (400 Miz, CDCI12} § 7.38 -
7.28 {m, 5H), 6.34(dd, /=144, 6.8 Hz, TH), 4.44 (5, 2H), 4.14 - 4.06 (m, 1H), 4.04 - 395 (m,
2HY, 3.79 - 371 (m, 1HD, 2.80 - 2.69 (m, 2H), 2.13 - 2.02 (m, 2H).

Step 4: {(3-cyclepropoxyeyelobutoxyimethylibenzene

18218} Etofn (5.40 mi, 1 M in toluene) was added to DCM (5 mb) at 0 °C under N2 atmosphere
followed by CICHI (0.90 mi., 12.2 mmol) at 8 °C. The mixture was stirved at § °C for 10 min
and a solution of {[3-{cthenyloxyjcyciobutoxyjmethyi}benzene (300 mg, 2.45 mumol) in DCM
(3.5 mL} was added. The mixture was stirred at 0 °C for | hour and quenched with saturated aqg.
NHsCl solation. The mixture was extracted with DCM {2 x 10 mL) and the combined organic
tavers were dried over Naz8Qu, filtered and concentrated to dryness. The residue was purified by
flash chromatography (silica gel, 0 - 5% EtOAc in PE) to give the title comapound {400 mg,
74.9% vield) as colorless oil. I NMR (400 Mz, CDCL) 8 7.38 - 7.27 (i, 5H), 4.42 (g, 2H),
3.73 -3.65 (m, 2H), 3.24 - 3.19 (m, {F), 2.62 - 2.62 (m, 2113, 2.07 - 1.96 (m, 2H), 6.58 - {1.54 (m,
2H), 0.45 - 041 (m, 2H).

Step 5: 3-cyclopropoxyveyciobuian-1-of

(6216} To a solution of [(3-cyclopropoxyeyclobutoxy)methyl]benzene (400 mg, 1.83 mmol} in
MeOH (4 mL) was added PJ/C (20 mg, 10% wi} at r.t. under Nz atmosphere and the mixture was
stirred under a Hz balloon at 40 °C for 2 hrs. The mixture was {iltered and the filtrate was
concentrated to dryness ander reduced pressure to give the title compound {230 mg, 97.9% yield}
as colorless oil. "H NMR (400 MHz, CDCI2} § 3.95 - 3.86 (m, 1H), 3.68 - 3.61 {m, 1H), 3.23 -
308 {m, 1H), 2.76 - 2.70 (m, 2H), 1.98 (s, 1H), 1.93 - 187 (m, 2H}, 0.55 (1, /=73 Hz, 2H),
80.45 - 0.42 (m, 2H).

Step 6: 3-cyclopropoxyeyelobutyl methanesulfonate

162171 To a solution of 3-cyclopropoxyeyciobutan-1-0l (150 mg, 1.17 sunel) in DCM (4 mb)
was added TEA (0.32 mi, 2.34 mmol) and MsCl {3,180 mi, 1.29 mmol} at § °C under No

atmosphere and the mixture was stivred at 30 °C for 2.5 hrs. The mixtare was quenched with

o]
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water and extracted with DCM (3 x 10 mL). The combined organic layers were dried over
WNaz804, filtered and concentrated to dryness {o give the title compound (240 mg, 99.9% yicld) as

brown oil, which was used to next step divectly without {urther purification,

Step 7: 5-(3-cyclopropoxycyciohutyi) ethanethioate
18218} To a solution of [3-{cyclopropylmethyhcyclobutyiimethanesuifonic acid (240 mg, 1.17

mmol) in MeCON (1 mb) and DMF (4 mb) was added KSAc (534 mg, 4.68 mmol) at room
temperatare vnder N2 atmosphere and the mixture was stirred at 90 °C for 2 hrs. The mixture was
diluted with EtOAc, washed with water and brine, dried over Na:SQq, filtered and concentrated

to dryness. The residue was purified by flash chromatography (silica gel, 0 - 5% EtQAcin PE} to

-~ 424 (m, 1T1), 3.99 - 3.92 (m, 1T1), 3.21 - 3,18 (m, 11D, 2.62 - 2.52 (m, 2H), 2.32 - 2.23 {m, 5H1),
£.58 - 0.53 (m, 21}, 0.45 - 0.41 (m, 2H).

Step §: 3-cyclopropoxyeyciobutane-1-sulfonamide

(6219} To a solution of 1-{(3-cyclopropoxyeyciobutylisulfanyijethan-1-one (100 mg, 0.537
mmol} in AcOH (1 mL) and Ha(O (8.2 mL) was added NCS (233 mg, 1.75 mmol) at 8 °C under
Nz atmosphere and the mixture was stivred at 30 °C for 2 hrs. The mixture was poured into
NHyHO (18 mL, 15% wt) at  °C and the mixture was stirred at 30 °C overnight. The mixture
was concentrated 1o dryuness and the residue was triturated with THF. The mixture was filtered
and the filiraic was concentrated under reduced pressure to dryness. The residue was purified by
flash chromatography (silica gel, 0 - 5% MeGH in DCM) to give the title compound (70 mg,
68.2% yield) as colorless solid. 'H NMR (400 Milz, CDC1:) 8 4.74 {d, /= 4.0 Hz, 2H), 4.41 -
435 {m, 1H}, 4.06-3.98 (m, 1H), 3.79 - 3.76 (m, 1H), 3.46 - 342 (m, 1H), 3.25-3.22 (m, 1H),
2.74 -2.65 (m, 2H)}, 2.50 - 2.35 (m, 2H), 0.59 - 0.53 (m, 2H), 0.48 - 0.43 (m, 2H). LC/MS (ESDH)
m/z: 192 (M-+H)Y".

~~4

Intermediate AZ6: (R)-1-(Z-hydroxypropyl}-1 H-pyrazole-3-sulfonamide

A pus P
N N (/\,( “NH;
N-N  PMB TFA N-N

_\o\(\
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{82281 To a solution of 1-{{(2R}-2-hydroxypropyl}-N, N-bis{(4-methoxyphenylimethyl]- 1 H-
vyrazole-3-sulfonamide (200 mg, 0.45 mmol) in DCM (3 mb) was added TFA (2 mb) at 0 °C
and the mixture was stirred at 25 °C for 3 hrs. The mixture was concentrated under reduced
pressure to dryness. The residue was purified by {lash chromatography (stlica gel, 0 - 20%
MeQOH in DCM) to give the title compound (38 mg, 41.3% vield) as coloriess oil. 'H NMR (400
MHz, CDCIN S 751 (4, /=20 Hz, 1H), 6.72(d, SJ=2.0Hz, 1H), 5.30 (s, 2H}, 429 - 4.15 (m,
2H), 4.04 (dd, J=14.4, 8.8 Hz, [H), L.25 (s, 3H). LO/MS (ESD m/z: 206 (M+H)"

Intermediate AZT: (8)-1-(Z-hydrexypropyli-1 H-pyrazole-3-sulfonamide

0, 0 0, 0
NS\N,PMB (/\,(S‘NHz
N~-N  PMB TFA | N-N
L DCM «_‘
HO HO
1 A27

(6221} To a solution of 1-{(25)-2-hydroxypropvi]-N, N-bis[(4-methoxyphenyiymethyl]-1H-
pyrazole-3-sulfonamide (130 mg, 0.28 mmol) m DCM (3 mL) was added TFA (2 ml)at 0 °C
and the mixture was stirred at 25 °C for 3 hrs. The mixture was concentrated under reduced
pressure to dryness. The residue was purified by flash chromatography (silica gel, 0 - 20%
MeOH in DOCM) to give the title compound (50 mg, 84.7% vicld) as colorless oil. LC/MS (ESD
m/z: 206 (M+HY}"

Intermediate A28 S-cyclopropoxypyridazine-I-sulfonamide
N._Cl N._-SBn

N._Cl oH N? N*
N\ | v g | BnSH, Pd,(dba), ~ |
Xant-Phos, DIPEA

Cs,COs, CHCN &) S
Cl Dioxane
Step 1 Step 2
1 2 3
NP
1 N HCI, AcOH N™ = NH,
NaCIO |
NH3/THF o
Step 3 A28;

jos)
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Step 1: 3-chioro-5-cyclopropoxypyridazine

18222} To a mixture of 3,5-dichloropyridazine (1.0 g, 6.7 mmol} and CCO2 (3.3 g, [0 mmol} in
MeCNN (10 mb} were added cyclopropanol {780 mg, 13.5 mmaol} at room temperature under No
atmosphere. The mixture was stirred under MNo atmosphere at 80 °C overnight. The mixture was
filtered and the filtrate was concentrated to dryness. The residue was purified by falsh
chromatography (silica gel, § - 30% EtDAc in PE) to give the title compound (320 mg, 33.2%

vield) as light yellow oil.

Step 2: 3-{(benzylthio)}-S-cyclopropoxypyridazine

168223} To a mixture of S-chloro-3-cyclopropoxypyridazine (300 mg, 1.8 mmol) and DIEA (460
mg, 3.6ounol) in 1,4-dioxane (10 mb) were added Xantphos (105 mg, 0.18 mmol) and Pd{dba)s
{72 mg, 0.1 mmol} at room temperature under Nz atmosphere. The mixture was stirved under Nz
atmosphere at 100 °C for 5 hrs. The mixture was poured into ice-water and exiracted with EtOAc
(3 x 1@ mL). The combined organic layers were washed with brine, dried over anhydrous
NaxSOy, filiered and concentrated to dryness. The residue was purified by flash chromatography
{silica gel, 0 - 50% EtDAc in PE) to give the title compound (320 mg, 70.4% vield) as yellow
solid. 'H NMR (400 MHz, CDCI3) § 8.65 (d, J= 2.6 He, 11, 745 (d,/ = 7.2 Hz. 21, 7.31 (1, /
=73 Hz 2H), 7.22{dd, /=204, 49 Hz, 1H), 6.95(d, /=2.6 Hz, 1H), 4.61 {5, 2H), 3.82 - 3.71
{m, 1H), 0.88 - 0.84 (m, 2H), 0.82 - 0.77 {m, 2H). LC/MS (EST) m/z: 259 (M+H)".

Step 3: 3-cyclopropoxypyridazine-3-sulforamide

168224} To a mixture of 3-(benzyisuifanyl)-5-cyclopropoxypyridazine {130 mg, 0.5 mmol} and
IN ag. HCL(3 ml, 3. 0 mmol) in DCM (5 mb) was added aq. NaClO solution (1.5 mi, 106-15%
wt) drop-wisely at § °C under N2 atmosphere. The mixture was stirred under M2 atmosphere at §
°C for 2 hrs. The layers were separated and the organic layer was added to NH3/THF solution (3
ml., 2M) drop-wisely at 0 °C under Nz atmosphere. The mixture was stirred at 0 "Cto 1.t for 2
hrs. The mixture was concentrated to dryness and the residue was purified by prep-HPLC {o give
the title compound (32 mg, 29.6% yicld) as yeliow solid. 1 NMR (400 MHz, CDCl3) § 9.00 {d,
J =22 ¥z, 1H), 7.78 (4, J= 2.4 Hz, 1H), 5.69 (5, 2H), 4.02 - 3.93 (m, 1H), 1.04 - 0.96 {m, 2,
0.93 - 0.86 (m, ZH). LO/MS (ESH my/z:216 (M+H)".

o)
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Intermediate AZ9: 1-(I-cyclopropyviethyi}-1H-pyrazole-3-sulfonamide

PMB,
PMB, HO \ N PMB Oy /':'HZ
0 NPMB %0

S [< TFA, DCM ﬂN

[\<N PPhs, DIAD N

N THF «\\ %\
1 step 1 2 step 2 A29

Step I: 1-(I-cyclopropyiethyi)-N,N-bis{(4-methoxybenzyi)-1 H-pyrazole-3-sulfonamide
(6225} To a solution of N, N-bis{{4-methoxyphenylimethyl]-1 H-pyrazole-3-suifonamide (700
mg, 1.81 mmol} in THF (10 mbL) was added PPhs (849 mg, 3.62 mmol} and 1-
methyloyclopropan-1-01 {234 mg, 2.72 mmol) followed by drop-wise addition of DIAD (732 mg,
3.62 mmol) at r.t. under Nz atmosphere. The mixture was stirred at room temperature for 16 hrs,
The muixtre was diluted with EtOAc, washed with water and brine, dried over anhydrous
MNaz30u4, filtered and concentrated to dryness. The residue was purified by flash chromatography
{(silica gel, 0 - 30% EtCAc in PE} to give the title compound (650 mg, 79.0% yicld) as colorless
oil. LU/MS (EST) /7 456 (M+H)"

Step 2: 1-(f-cycloprepylethyl}-1il-pyrazole-3-sulfenamide

16226} To a solution of i-(1-cyclopropyiethyD-N, N-bis(4-methoxybenzyl)-1H-pyrazole-3-
sulfonamide (650 mg, 1.43 mmol} in MeCUN (R mb.) was added CAN (3.95 g, 7.14 mmol} at 0 °C
and the mixtare was stivred at 0 °C for 2 hrs. The muxture was diluted with EtOAc, washed with
water and brine, dried over anhydrous Na:50u4, filtered and concentrated to dryness. The residue
was purified by flash chromatography (silica gel, § - 60% of EtOAc in PE) to give the title
compound {50 mg, 16.3% yield) as yellow solid. "H NMR (400 MHz, CDCIY 8 7.55(d, /= 1.5
Hz, 1H), 6.73(d, /=19 Hz, 1H), 5.18 (s, 2H), 4.19- 412 {m, 1 H), 1.60 (4, J=6.7 Hz, 4H},
155 - 147 {m, 1H), 0.72 - 0.65 (1, 1H}, 0.50 - 0.40 (m, 2H), 0.38 - 0.31 (m, 1H). LO/MS (EST
oz 216 (M+HY .

o]
L



WO 2023/056264 PCT/US2022/077120

Intermediate A3t S-cyelobutylpyridine-3-sulfonamide

OH
HoN-p 10 T BrﬁBDH
0 N Ny o2 N Br BnSH, Pda(dba)s
e >
MeOH K>CO3, dioxane P Xantphos, DIPEA

N 1,4-dioxane
step 1 step 2 step 3

v@ 1) NCS, AcOH, % o
N

S H,0, HCI ~ s\NH

o 2) NHy/THF < 2

step 4 A30

Step I: N'-cyclobutylidene-4-methylbenzene-1-suifonohydrazide

162271 A mixture of cyclobutanone (2.69 mi, 35.6 sunol) and 4-Methylbenzenesulfonhydrazide
{6.64 g, 35.6 mumol} in MeOH (25 mL) was stirved at 3¢ °C for 1 hr. The mixture was
concentrated under vacuum to give the title compouand (8.3 g, 99.0% yicld} as white solid, which

was used o next step directly without further purification. LC/MS (ESI) (m/z): 239 (M+H)".

Step 2: 3-bromo-S-cyclobutylpyridine

18228} To a mixture of (5-bromopyridin-3-yDboronic acid (3 g, 14.8 mmel} and N'-
cyclobutylidene-4-methylbenzene- 1 -sulfonchydrazide (4.25 g, 17.8 mmol) in 1,4-dioxane {30
mhb} was added KoCOs (6.16 g, 44.6 mowl) at room temperature and the mixture was stitred at
100 °C for 16 hrs. The muxture was diluted with water (80 ml) and extracted with EtOAc (3 x 38
ml). The combined organic layers were washed with brine, dried over anhydrous NaxS0s,
filtered and concentrated to dryness. The residue was purified by flash chromatography (silica
gel, 0 - 50% BtOAc in PE) to give the title compound {800 mg, 25.4% yield) as brown oil. 'H
NMR (400 MHz, BMSO-ds) & 8.69 (s, 1H), 8.61 (s, 1H), 8.00 (s, 1H)}, 3.68 - 3.61 {m, 1H}, 2.84
{d, /J=72Hz, 2H), 1.97 - 1.€2 {m, 4H).

Step 3: 3-(benzyisulfanyl}-S-cyclobutyipyridine

[6229] To a mixture of 3-bromo-S-cyclobutylpyridine (300 mg, 1.41 mmol) and
phenylmethanethiol (0.20 mi, 1.7 mmol} in | 4-dioxane {5 ml} was added Xantphos (831.8 mg,
(.14 mmol), Pda(dba)s (64.76 mg, 0.071 mmol) and DIPEA (.47 ml, 2.83 munol) at room
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temperature under N2 atmosphere and the mixture was stirred under N2 atmosphere at 120 °C for
P iy

3 trs. The mixture was diluted with EtOAc (20 mL}, washed with water and brine, dried over

anhydrous NazSQu, filtered and concentrated to dryness. The residue was purified by flash
o M o

chromatography (silica gel, 0 - 20% EtOAc in PE) to give the title compound (170 mg, 47.1%

vield) as vellow oil. 'H NMR (400 Mz, DMSO-ds) 3 8.69 (s, 1H), 8.61 (5, 1H), £.00 (5, 1H),

=~

4H).

Step 4: S-cyclobutylpyridine-3-sulfonamide

16238} To a solution of 3-(benzylsulianyl)-3-cyclobutylpyridine (1

41-7.23 (m, 5H), 4.96 (5, 2H), 3.68 - 3.61 (m, 1H), 2.84 (d, 7= 7.2 Hz, 2H), 1.97 - 1.82 (m,

0 g, 0.67 nuool) in AcOH

{8 ml) and H20 (2 mbL) was added NCS (267 mg, 1.99 mmol) and aq. HCI (4 mL, 4.00 mmol,

1M} at 8 °C and the mixture was stirred at 25 °C for 2 hrs, The mixture was poured inio water

(30 mL) and extracted with BCM (3 x 16 mL). The combined organic layers were washed with

brine, dried over anhydrous NaxSQ4, and flered. The filtrate was added into NH3/THF solution
. Y :

{§ mL, 2 M) and the mixture was stirred at 25 °C for 3 hrs. The mixture was concentrated to

dryness and the residue was purified by flash chromatography (silica gel, 0 -

20% MeOH in

DUM) to give the title compound (48 mg, 34.0% yield} as brown solid. 'H NMR (400 MHz,
DMSO-dsy 8 8.79 (s, 1H), 8.66 (3, 1H), 8.05 (5, 1H), 7.57 {5, 2H)}, 3.77 - 3.61 {m, {}), 2.39 -
2.33 (m, 2H), 2.21 - 2.00 {m, 31, L8R ({, /= 9.1 Hz, 1H). LO/MS (ESD) m/z: 213 (M+H)".

Intermediate A31: 1-{rel-(1R,28)-2-hydroxyeyclobutyD-1H-pyrazole-3-sulfonamide

TSisg” No-SiT HCl/dioxane

Step 1

3b 4

\J;L/ &,O?,osn

HQ,
+ ",: »OBn

trans-mixture
3b
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Step 1: 2-(benzvioxyjeyclobutan-1-one

(8231} To asolution of phenyimethanel (2.70 mL, 26.0 mmol} in HCV 4-dioxane (30 mL) was
added 1.2-bis{(trimethylsilylDoxyicyclobut-T-ene (5.57 mi, 21.70 mmol) at 0 °C. The mixture
was stirred at 80 °C for 2 brs, The mixture was diluted with water and extracted with EtOAc (3 x
10 mL). The combined organic layers were washed with brine, dried gver anhydrous NaxSOq,
filtered and concenirated to dryness. The residue was purified by flash chromatography (silica
gel, 0 - 30% EtOAc in PE) to give the title compound (2.3 g, 60.2% vield) as yellow o, LC/MS
{EST) (m/e): 177 (M+H)Y

Step 2: rel-(3R28)-2-(benzyioxyicveiobutan-1-of and rel-(158,258)-2-(benzviexyjeyciobuian-i-
o}

18232} To a solution of 2-(benzyloxy)cyclobutan-1-one (2.3 g, 13.05 mmel) in MeOH (20 mi)
was added NaBH4 (0.99 g, 26,1 mmol} in portions at § °C and the mixture was stirved at v.1. for 2
hrs. The mixture was quenched with saturated ag. NHaCl solation (10 mL) and extracied with
EtQOAc (3 x 15 mbL). The combined organic layers were washed with brine, dried over anhydrous
Naz804, filtered and concentrated to dryness. The residue was purified by flash chromatography
{silica gel, 0 - 60% EtOAc in PE) to give compound 3a (1.0 g, 43.0% yield) and compound 3b
{1.1 g, 47.3% vield) as vellow oil. Compound 3a: "I NMR (400 Mz, CDCl1:} 8 7.37 - 7.28 {m,
5H) 4.60 - 4.51 (m, 2H), 4.11 - 405 (m, 1H), 3.81 - 376 (m, 1H), 2.08 - 1.96 {m, ZH}, 1.40 -
£.31 (m, 2 H); LO/MS (EST (m/2): 179 (M+H)Y". Compound 3b: 'H NMR (400 MHz, CDCL) 8
7.38 -7.28 (1, SH}, 4.58 - 449 (m, 2H), 4.30 - 4.26 {m, 1H), 4.13 - 4.08 {m, 1H), 2.09 - 1.92 {m,
4H). LC/MS (ESDH (m/z): 179 (M+H)"

Step 3 I-(eed-(1R,28)-2-(benzyioxyleyelobuty- N N-bis(4-methoxybenzy}- 1H-pyrazole-3-
suifonamide

16233} To a mixture of N,N-bis(4-methoxybenzyl)-1 H-pyrazole-3-sulfonamide (350 mg, 0.90
mmol) and ref-(18,28)-2-(henzyloxyicyclobutan-1-0l (161 mg, 8.90¢ mmol) in toluene (10 ml)}
was added CMBP (654 mg, 2.71 mmol} at 0 °C under N2 atmosphere. The mixture was stirred at
110 °C for 16 hrs. The mixture was concentrated to dryness and the residue was purified by flash
chromatography (silica gel, 0 - 40% EtDAc in PE} to give the title compound (140 mg, 28.3%

vield) as vellow oil. LC/MS (EST) (m/2): 548 (M+H)"

o)
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Step 4: 1-(rel-(IR,25)-2-(benzyloxyieyciobutyl}-1 H-pyrazole-3-sulfonamide

162341 A solution of 1-(re/-(1R,28)-2-(benzyloxyicyclobutyl}-N N-bis{4-methoxybenzyl}- 1 H-
pyrazole-3-sulfonamide {140 mg, 0.26 mmeol} in TFA (5 mL) was stirred at 50 °C for 5 hrs. The
mixture was diluted with water (10 ml) and extracted with DCM (3 x 10 mL). The combined
organic layers were washed with brine, dried over anhydrous NaxSOq, filtered and concentrated
to dryness. The residue was purified by flash chromatography (silica gel, 0 - 50% EtOAc in PE)
to give the title compound {45 mg, 57.3% yield) as yellow solid. 'H NMR (400 MHz, DMSO-ds)
S805(s, 2H), 7.61 {5, 1H), 732 - 7.26 (m, 3H), 7.22 - 7.20 {m, 2H), 6.69 - 6.68 (m, 1H), 5.19
{q./ =84 Hz 1H),463-4538(m, 1H), 441 (d, /=11.7Hz [H),430(d, /=116 Hz, [H),
2.28 - 213 {m, 21, 1.89 - 1.65 (m, 2H). LC/MS (ESI) (m/z): 308 (M+1)".

Step 5: I-{rel-(IR,25)-2-hydroxyeyclobutyl}-1H-pyrazele-3-sulfonamide

[6235] To a solution of 1-(rel-(1R,25)-2-(benzyloxy)cyclobutyl)- 1 H-pyrazole-3-sulfonamide (45
mg, 0.15 mmol) in EtOAc (3 mL) was added PJ/C (15.6 mg, 1% wt) at .1, under Nz
atmosphere and the mixture was stirred under a Hz balloon at r.t. for 2 hrs. The mixture was
filtered and the filtrate was concentrated to dryness to give the title compound (23 mg, 72.3%
vield) as yellow oil. "H NMR {400 MHz, CDCIR} § 7.47 (s, 1H), 6.74 (s, 1H), 6.43 {s, 2H), 5.18 -
501 {m, 1H), 4.99 (s, 1H), 425 -4.21 {m, 1H}, 2.46 - 239 (m, 1H)}, 2.25 - 2.20 (m, 2H), 1.76 -
1.69 (m, 1H). LO/MS (EST) (m/z): 218 (M+H)Y'.

Intermediate A32: (5}-i-(oxetan-2-yimethyl}-i H-pyrazole-3-sulfonamide

PMB, NH,
PMB N—PMB Osd
\N PMB O\\S/ S:O
O~ - OMs o)
S Do/\ N TFA Y
o] . — | - . g
T\ KsCO3, CHSCN N DCM N
H Step 1 E,) Step 2
d o)
1 2 A32

Step I: N, N-big{4-methoxybenzyl-i-{oxeian-2-yimethyl}l- 1 H-pyrazele-3-sulfonamide
16236} To a stirred sclution of N,N-bis{4-methoxybenzyli-1 H-pyrazole-3-sulfonamide (300 mg,
0.77 mmol) in MeCN (3 mL) was added {8)-oxetan-2-yimethyvl methanesultonate {154 mg, 0.93
mmol) and Cs2C0s5 (1 g, 3.09 mumol) at room temperature and the reaction mixture was stirred at
90 °C for 3 hre. The mixture was diluted EtOAc, washed with water and brine, dried over

anhydrous NaxSOy4, filtered and concentrated to dryness. The residue was purified by {lash

9
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chromatography (silica gel, 0 - 50% EtOAc in PE} o give the title compound (170 mg, 43.0%
vield) as vellow solid. LC/MS (ESD (mv'z): 458 (M+H)Y".

Step 2: {-{oxetan-2-yimethyD}-1H-pyrazole-3-sulfonamide

182371 To a solution of N, N-bis(4-methoxybenzyl)- [ -(oxetan-2-ylmethyl)- 1 H-pyrazole-3-
sulfonamide (170 mg, 0.37 munol} in DCM (2 mb) was added TFA (1 mb) at 0 °C and the
mixture was stirred at 0 °C for 3 hours. The muxture was quenched with saturated ag. NaHCO:
solution and extracted with DCM {3 x 10 mL}. The combined organic layers were washed with
brine, dried over anhydrous NaxSQy, filtered and concentrated to dryness. The residue was
purified by flash chromatography (silica gel, 0 - 20% MeUH in DUM) to give the title conpound
{30 mg, 37.2% yield) as yellow solid. 't NMR (400 Mz, CDC13) 8 7.66 (d, /= 2.3 Hz, 11D,
6.77{d,. /=23 Hz, IH), 5.18 - 5,11 (m, 1H), 4.68 - 4.62 (m, 1H), 443 - 439 (m, 1H), 437 -
428 {m, 1H), 2.81 - 2.60 {m, 1H), 2.45 - 2.34 {m, 1H}, 1.46 - 139 (m, 1H). LO/MS {(ESD (nvz):
218 M+

Intermediate A33: 1m(3~hydmxycyciubmyﬁ}mianyramien\%msuifunamide

s PMB o PMB
[\
[_< PMB -N,
oTs N ()/S‘é PMB

OH
)jr _ NaBH, TsCl, DIEA )j N-N
" weon DCM chos, DMF ;j

BnO BnO
Step 1 2 Step 2 3 Step 3 BnO 4
0y NHz
\ NH \S\\O

TFA, DCM e Hy, PIC ;\Jj

Bn0— >_ \j EtOH /Q/N 4

HO

Step 4 Step 5 A33

Step 1: 3-(benzvioxy)cyclebutan-f-of
18238} To asolution of 3-{benzyloxyicyclobutan-1-one (1.8 g, 10.2 nunecl) in MeOH (20 mi)

was added NaBH4 (0.69 g, 20.4 mmol} portion-wise at 0 °C under Nz atmosphere and the
mixture was stirred under N2 atmosphere at r.t. for 3 hrs. The mixture was guenched with
saturated ag. NHsCl solution and extracted with EtOAc (3 x 20 mL). The combined organic
layers were washed with brine, dried over anhydrous NaxSO4, filtered and concentrated to
dryness. The residue was purified by flash chromatography (silica gel, © - 50% EtQAc in PE} to

give the title compound (1.7 g, 93.4% vield} as colorless oil. LC/MS (EST m/z: 179 (M+H).
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Step 2: 3-(benzyloxyjcyclobutyl 4-methylbenzene-1-sulfonate

[6239] To a mixture of 3-{benzyloxyjcyclobutan-1-0l (360 mg, 2.0 mmol) and TEA (410 mg,
4.8 mmol} in DCM (10 mL) were added a solution of TosCl (580 mg, 3.0 mmoly in DCM (2 mb)
drop-wisely at 0 °C under No atmosphere. The mixture was stirred under MNo atmosphere at r.t. for
3 hrs. The reaction mixture was quenched with ice-water (20 mL} and extracted with DCM (2 x
10 mL). The combined organic layers were dried over aphydrous Na:SCu, filtered and
concentrated to dryness. The residue was purified by flash chromatography (silica gel, § - 30%
EtOAc in PE) to give the title compound (490 mg, 72.8% yield) as colorless oil. LC/MS (EST)

my/z: 333 (M+H}

Step  3:  1-[3-(benzyloxyleyclobutyi]-NN-bisi{4-methoxyphenylmethyi-1 H-pyrazole-3~
sulfonamide

68246} To a mixture of 3-(benzyloxyjcyclobutyl 4-methylbenzene- -sulfonate (200 mg, 0.6
mmol}, N,N-bis{{4-methoxyphenylmethyll- 1 H-pyrazole-3-sulfonamide {200 mg, 0.5 mmol) in
DMEFE (10 mL) was added K203 (145 mg, 1.0 mmol) at room temperature and the mixture was
stitred under Nz atmosphere at 60 °C for 2 days. The mixture was diluted EtOAc, washed with
water and brine, dried over anhydrous NaxSOs, filiered and concentrated to dryness. The residue
was purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) to give the title
compound {145 mg, 65.4% yield) as coloriess oil. "H NMR (400 MHz, DMSO-dq) § 8.03(d, J =
23 Hz, 1H), 743 -724 (m, SH), 7.03 (d, /= 8.6 Hz, 4H), 6.81 (d, J=8.6 Hz, 4H), 6.72(d, /=
2.3 Hz, 1H), 5.19 - 4.98 (m, 1H), 443 (s, 2113, 437 - 4.29 (m, 1H), 421 (s, 41D, 3.71 (s, 61},
2.66 - 2.53 (m, 4H). LC/MS (ESI) m/z: 548 (M+H)"

Step 4: 1-[3-(benzyloxyicyciobutyl]-1H-pyrazole-3-sulfonamide

(82411 To a solution of 1-[3-(benzyloxyjoyclobutyl]-N N-bis{{(4-methoxyphenylmethyl]- 1 H-
pyrazole-3-sulfonamide (180 mg, 0.329 nunol) in DCM (5 mL)} was added TFA {5 mL) drop-
wisely at § °C under N2 atroosphere and the mixture was stirred under Nz atmosphere at room
temperature for 3 hrs. The muxture was concenirated to dryness and the residue was purified by
flash chromatography (silica gel, 0 - 10% MeQGH in BCM) to give the title compound (80 mg,
89.1% vield) as colorless oil. LU/MS (EST m/z: 308 (M+1H)".
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Step 5: §-(3-hydroxycyclobutyl}-1li-pyrazole-3-sulfonamide

16242} To a solution of 1-[B3-(benzyloxy)cyclobutyll- t H-pyrazole-3-sulfonamide (30 mg, 8.293
mmol) in BtOH (5 mL) was added P4/C {20 mg, 16% wi} at room temperature uynder Nz
atmosphere and the mixture was stitred under a H» balloon at room temperature for 3 hrs. The
mixture was filiered and the {iltrale was concentrated to dryness. The residue was purified by
flash chromatography (silica gel, 0 - 10% MeOH in DCM) to give the titie compound (45 mg,
70.7% yield) as colorless oil. ' NMR (400 MHz, DMSO-d:} § 7.95 (4,.7= 2.2 Hz, 1H), 7.40 (s,
2H), 6.594(d, =22 Hz, 1H), 528 (d, f=1.7He, 1H), 5.10-4.95 (m, 1H), 4.52 - 440 (m, 1 H),
2.68 - 2.58 {m, 2H}), 2.41 - 2.31 (m, 2F}. LC/MS {(ESE) m/z: 218 (M+H)",

Intermediate A34: 1-cyclopropyl-S~-({dimethylamino)methyl)-1H-pyrazole-3-sulfonamide

0.0 PMB
>s7 .PMB H %N~ Hel |
/Y N n-BuLi, DMF WS\\O PMB NG
N-N  PMB THF o \-N NaBH(OAc)s
4 4 TEA, THF
Step 1 Step 2
1 2
PMB
_NH
_N/ L —N/ \\\\ :
e . N
4N'N Step 3 AN’
3 A34

Step 1: -cyclopropyl-S-formyl-N,N-bis(4-methoexybenzyil-1 H-pyrazole-3-sulfonamide
18243} To a solution of i-cyclopropyl-N,N-bis(4-methoxybenzyl}-1 H-pyrazole-3-sulfonamide
(1.0 g, 2.34 mmol) in THF (15 mbL) was added n-Buli (1.2 mL, 2.34 mmol, 2.5 M in hexane}
drop-wisely at -70 °C under N2 atmosphere and the mixture was stirred at -70 °C for | hour. A
solution of DMF (0.2 mL, 2.57 mmaol} in THF (3 mL) was added drop-wisely to the above
mixture while reaintaining the internal temperature below -65 °C. The reaction mixture was
stirred at -70 °C for another 1 hr. The reaction was quenched with saturated ag. NHaCl solation
{10 mL} and extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with
brine, dried over anhydrous NaxSQO4, filtered and concentrated to dryness. The residue was
purified by flash chromatography (silica gel, 0 - 60% EtOAc 1n PE) to give the title compound

{400 mg, 37.5% yield) as yellow oil. LC/MS (EST) (m/z): 456 (M+ID)"

D
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Step 2: 1-cyclopropyl-3-({dimethylaminoymethyl)-NN-bis{4-methoxybenzyl)-1H-pyrazole-
3-sulfonamide

82441 To a solution of {-cyclopropyl-5-formyl-N,N-bis{(4-methoxybenzyl)- i H-pyrazole-3-
suifonamide (400 mg, 0.88 mmol} in THF (5 mL) was added dimethylamine hydrochloride (144
mg, 1.76 mmol}, TEA (0.2 mL, 1.76 mmol) and 4 A molecular sieves at room temperature under
N2 atmosphere. The mixture was stirred at room temperature {or | hr before NaBH(OAC): (280
mg, 1.32 mmol} was added at 0 °C and the resulling mixture was stirred at r.t. for another 3 hrs.
The mixture was filtercd through a pad of Celite and the filtrate was diluted with water {15 mL)}.
The aqueous layer was extracted with EtOAc {3 x 10 mL) and the combined organic layers were
dried over anhydrous NaxSOq, filtered and concentrated to dryness. The residue was purified by
flash chromatography {silica gel, 0 - 50% EtOAc in PE) to give the title compound (160 mg,
37.6% vield) as vellow oil. LC/MS (EST) {(nvz): 485 (M+H)"

Step 3: -eyclopropyl-3-({dimethyviamino)methyh-1H-pyrazole-3-sulfonamide

16245} To a solution of i-cyclopropyl-5-{{dimethylamincimethyl)-N,N-bis(4-methoxybenzyl)-
1 H-pyrazole-3-sulfonamide (160 mg, .33 gunol) in DCM (2 mb) was added TFA (4 mL) at 0
°C and the mixture was stirred at 25 °C for 3 hrs. The mixture was quenched with saturated ag.
NallCOs solution and extracted with BCM (3 x 10 mL). The combined organic layers were
washed with brine, dried over ashydrous Na:S0sq, filtered and concentrated to dryness. The
residue was purified by flash chromatography (silica gel, 0 - 10% MeOH in DCM) to give the
itle compound (30 mg, 37.2% yield) as yellow oil. ‘T NMR (400 Milz, CDCI) 8 6.52 (s, 1H),
3.73-3.65 (m, 1H), 3.54 (s, 2H), 2.27 (s, 6H}, 1.08 - 0.99 (m, ZH), 0.90 - 0.43 {m, ZH}. LC/MS
(EST) (m/z): 245 (M+H)

Intermediate B2: S-(imidaze{l.2-a]pyridin-6-yi}-2,3-dibydro-1 H-inden-4-amine

ACZO TEA NBS, PTSA, Pd(OAC) (o] con.HCI
_
DCM )L toluene )J\N EtOH
HN H

Br

Step 1 Step 2 Step 3
1 3
Br
Ry
[N
Byfpin)s V7 HaN
— s~ H.N _ N=
Pd(dppfiCl, KOAc _B._ Pd(dppfCly. KGO, N
HoN 1 4-dioxane Q"0 1 4-dioxane, H,0O | N
Br
Step 4 Step 5 W
4 5 B2

D
Lo
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Step 1: N-{2,3-dikydro-i H-inden-4-yljacetamide

{8246} To a mixture of 2,3-dihydro-1H-inden-4-amine (1.0 2,7.52 mmol) and TEA (1.25 mL,
9.02 mmol) in DCM (15 mL) was added dropwise A0 (767 mg, 7.52 mmol) at 0 °C and the
mixture was stitved at v.1. for 2 hre. The mixture was poured into water and exiracted with DCM
{2 x 10 mL}. The combined organic layers were washed with brine, dried over anhydrous
WNa2804, filtered and concentrated to dryness o give the title compound (1.1 g, 91.8% yield) as

white solid. LC/MS (BST av/z: 176 (M+H)Y

Step 2: N-(S-bromo-2,3~dihvdro-1H-inden-4-yhacetamide

192471 A mixture of N-(2,3-dihydro-1H-inden-4-yDacetamide (780 mg, 4.50 mmol), PTSA (460
mg, 2.44 mmol) and PAOAc) (38 mg, 6.17 mmol) in toluene {10 ml.) was stirred at room
temperature for 0.5 hr under air. NBS (670 mg, 3.77 mmol) was added and the mixture was
stirred at room temperature for 2 hrs. The mixture was poured into water and extracied with
EtOAc (2 x 10 mbL). The combined organic layers were washed with brine, dried over anhydrous
NaxSOy, filiered and concentrated to dryness. The residue was purified by flash chromatography
{silica gel, 0 - 30% EtDAc in PE) to give the title compound (700 mg, 61.9% vield) as whit

solid. LO/MS (BSI) nv/z: 255 (M+H)

Step 3: S-brome-2,3-dihydro-1H-nden-4-amine

[8#248] A muxture of N-(5-brome-2,3-dihydro-1H-inden-4-ylacetammde (650 mg, 2.56 mmol} in
EtOH (10 b)) and con. HCL (15 mb, 36 wt% in water) was stirred at 80 °C for 16 hrs. The
mixiure was concerdrated to dryness. The mixture was diluted with water and basified with
saturated ag. NaHCOs solation to pH~8. The nuxture was extracted with EtOAc (3 x 10 mbL) and
the combined organic layers were dried over NazSQOs, filtered and concentrated to dryness. The
residue was puritied by flash chromatography {silica gel, & - 16% EtOAc in PE} to give the title

compound (300 mg, 55.3% yield) as grey solid. LC/MS (BSE mvz: 212 (M+H)",

Step 4: 5-(4,4,5,5-tetramethyi-1,3,2-dioxaboerclan-2-v§-2,3-dihvdro-{ H-inden-4-amine
18249 To a mixiure of 5-bromo-2,3-dihydro-1H-inden-4-amine {500 mg, 2.36 mumol) and

4,4,4",4',5,5,5 5-octamethyl-2,2-bi(1,3,2-dioxaborolane) (780 mg, 3.07 mmol) in 1 4-dioxane (8
mb} were added KOAc (463 meg, 4.72 mmol) and Pd{dppDClh (173 mg, 0.24 mmol} under N2
atmosphere. The mixture was degassed under N atmosphere for three times and stirred at 100 °C

for 3 hrs. The mixture was diluted with EtOAc, washed with saturated aq. NH4Cl solution and
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brine, dried over anhydrous Na:SQa, filtered and concentrated to dryness. The residue was
purified by flash chromatography (silica gel, § - 5% EtOAc in PE) to give the title compound
(260 mg, 32.7% vield) as vellow solid. LC/MS (EST (nv/z): 260 (M+H).

Step 5: 5-(imidazo|l,2-a]pyridin-6-yi}-2,3-dihyvdro-1 H-inden-4-amine

[8#258] To a mixture of 6-bromoimidazo]1,2-alpyridine (190 mg, .96 mmol) and 5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1-2,3-dihydro- | H-inden-4-amine {250 mg, 0.96 mmol) in
Ld-dioxane {5 mbL) and HzO (1 mb) were added KoCOs (333 mg, 2.41 mmol} followed by
Pd(dppHCl {71 mg, 0.09 mmol) under N2 atmosphere. The mixture was degassed under N2
atmosphere for three times and stirred at 100 °C for 2 s, The mixture was diluted with EtOAc
{20 mbL), washed with water and bring, dried over Na:SOu, filtered and concentrated to dryness.
The residue was purified by flash chromatography (silica gel, 0 - 5% MeOH in DCM) to give the
title compound (150 mg, 62.4% vield) as yeliow solid. 'H NMR (400 MHz, CDCl3} 8 8.20 (s,
PH), 7.75 - 7.54 {m, 4H), 6.98 (d, J= T4 Hz, 1H), 6.77 (4, J= 7.2 Hz, 111), 2.97 (1, 7= 7.4 Hz,
2H), 2.78 (1, J = 7.2 Hz, 2H), 2.25 - 2.12 (m, 2H). LO/MS (ESD (nv/z): 250 (M+H)"

Intermediate B&: Sw(imidam{lgﬁnaipvridinw -yi}-6-methyi-2,3-dihydro-i H-inden-4-amine

H
N._O

<I>/NH2 Ac,0, Py <:© \r _Bra AcOH <:©[ \f HNOj, H,S0,
Br AcOH

1 Step 1 Step 2 3 Step 3
|
NO» H oBo NO, H NO,
\ro /B B \r EtOH, HCI NHz sopentyl nitrite
Pd(dppf)Cl, CuBr,, MeCN
Br K,CO3, H,0
4 1,4-dioxane 5 Step 5 6 Step 6
Step 4

_Fe/NH,CI B oH HoN
EtOH, H,0 Pd(dppf)Cl;, KOAc =

step7 8 Dioxane | N
Step 8 \

=N
B6

Step I: N-(2,3-dihydro-iH-inden-S-yhiacetamide
18251} To a mixture of 2,3-dilivdro-1 H-inden-5-amine (5 g, 37.5 mumol) and pyridine (4.86 mL,

60.1 mmol) in PCM (50 mL} was added acetic anhydride (3.88 mL, 41.3 mmel) drop-wisely at 0

°C and the mixture was stirred at 0 °C for | hr. The mixtare was quenched with water and

O
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extracted with DCM (3 x 30 mL). The combined organic layers were washed with brine, dried
over anhydrous NaxSOa, filtered and concentrated to dryness to give the title compound (5.9 g,
89.7% vield) as yellow solid. 'H NMR (400 MHz, CDClL) 8 7.44 (s, 1H), 7.14 (5, 2H), 2.91 -
2.84 (m, 4FD), 2.16 (5, 3H), 2.10 - 2.02 (m, 2H}. LO/MS (EST) {m/z): 176 (M)

Step 2: N{6-brems-2,3-dihydro-1 H-inden-5-yhaceiamide
18252} To asolution of N~{2,3-dihydro- 1 H-inden-5-yDacetamide (5.9 g, 33.7 mumol) in AcOH

{80 mL} was added Br2 (2.08 mL, 40.4 mmol) drop-wisely over a period of 1 hr at 10 °C. After
being stirred at 10 °C for additional 10 min, the mixture was poured into ice-water and extracted
with DOM (2 x 58 mL.). The combined organic layers were washed with brine, saturated ag.
NaHCOs solution and saturated ag. NaHSOs solution suceessively, dried over Na:xS0q, filtered
and concentrated to dryness to give the title compound {7 g, 81.8% vield) as white solid. 'H
NMR (400 MHz, CDC13} 8 7.44 (s, 1H}, 7.14 (5, 2H), 2.51 - 2.84 (m, 4H), 2.16 (5, 3H), 2.10 -
2.02 (o, 2H), LO/MS (EST) {(m/z): 254 (M+H).

Step 3: N-(6-bromo-4-nitro-2,3-dibydro-1 H-inden-5-ylacetamide
18253} To astivred solution of N-{6-bromo-2,3-dihydro-1H-inden-5-ylacetamide (7 g, 27.6
mmol) in AcOH (40 mL) and sulfuric acid {20 mL) was added a precooied mixture of sulfuric
acid (20 mL) and nitric acid (24.8 mL, 275.5 mmol} drop-wisely below 20 °C for 1 hr and the
csuiting mixture was stirred at r.t. for another § hr. The mixture was poured into ice-water and
stirred at 0 °C for 2 hrs. The mixture was filtered and the filter cake was washed with water,
dried over Naz804, filtered and concentrated to dryness to give the title compound (7.3 g, 88.6%
vield) as brown solid. 'H NMR (400 MHz, CDCi3) 8 7.65 (s, 1H), 7.34 (s, 1H), 3.11 - 3.07 (t, / =
7.5 Hz, 2H), 3.0 - 2.97(t, J="7.6 Hz, 2H), 2.20 (s, 3H), 2.19 - 2.11 {m, ZH). LC/MS (ESH

{m/z): 299 (M-+H)"

Step 4: N-(6-methyi-4-nitro-2,3-dihydro-1H-inden-5-yilacetamide
18254] To a mixture of N-{6-bromo-4-nitro-2,3-dihydro- t H-inden-5-yhacetamide (7 g, 23.4

mmol), trimethyl-1,3,5,2 4, 6-trioxatriborinane (11.7 mi, 46.8 mmol) and K2CO3 (34.7 g, 251
mmol) in 1 4-dioxane {70 mbL) and H2O (15 mL) was added Pd(dppDHCla {1.71 g, 2.34 mmol)
under Nz atmosphere, the mixture was degassed under N2 atmosphere for three times and stirred
at 100 °C for 16 hrs. The mixture was diluted with EtOAc, washed with water and brine, dried

over anhvdrous NazSQs, filtered and concentrated to dryness. The residue was purified by flash
o b o
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chromatography (0 - 20% EtGAc in PE) to give the title compound (2.9 g, 52.9% yield) as
vellow solid. "H NMR (400 MHz, CDCR) 8§ 7.74 (5, 1H), 7.31 {5, 1H), 3.11 - 3.07 {t, /= 7.5 Hz,
2H), 2.96 - 2.93(t, J= 7.5 Hz, 2H), 2.27 (5, 3H), 2.19 (5, 3H), 2.16 - 2.08 (m, 2H). LC/MS (ESD
{m/z): 235 (M+H)"

Step 5: ¢-methyi-4-nitre-2,3-dihydro-1H-inden-S-amine

[8255] To a solution of N-(6-methyl-4-nitro-2,3-dihydro- 1H-inden-5S-ylacetamide (2.9 g, 12.4
mmol} in BtOH (60 mb) was added conc. HCU (60 ml} and the mixture was stirred at 80 °C
overnight. The mixture was concentrated to dryness and the residue was neutralized with 2 M ag.
NaQH solution. The mixture was extracted with BCM (2 x 20 mL)} and the combined organic
layers were washed with water and brine, dried over anhydrous NaaSOa, filtered and
concentrated to dryness to give the title conpound (2.1 g, 88.3% yield) as yellow solid. 'H NMR
(400 MHz, CDCL)Y 8 715 {s, 1H), 5.81 (5, 2H), 3.32 - 328 (1, J=75 Hz, 2H), 2.84 - 281 (1, /=
7.6 Hz, 2H), 2.20 (s, 311, 2.09 - 2.01 (m, 2H). LO/MS (EST) {m/z): 193 (M+H)".

Step 6: S-bromo-6~-methyb-4-nitro-2,3-dihydro-1 H-indene
[8256] A muxwure of 6-methyl-4-nitro-2 3-dihydro- | H-inden-S-amine (2.1 g, 10.9 mmol} and

isopentyl nitrite {1.41 g, 12.0 mmol) in CHaCN (30 mL) was heated to 55 °C and CuBr2 (244 ¢,
10.9 mmol) was added under Nz atmosphere and the mixture was stirred at 70 °C for 1 hr. The
reaction mixture was cooled to r.t. and 1M ag. HCIH{(20 mL) was added. The reaction mixture
was extracted with DCM (3 x 20 mL) and the combined organic layers were washed with brine,
dried over NazS(u, filtered and concenirated to dryness. The residue was purified by flash
chromatography (silica gel, 0 - 10% EtQAc in PE} to give the title compound (1.7 g, 60.8%
vield} as vellow solid. 'H NMR (400 MHz, DMSO-ds): § 7.49 (s, 1H), 2.93 - 2.87 (m, 410), 2.40
(s, 3H), 2.12 - 2.05 (m, 2H). LC/MS (ESI} (mv/z): 256 (M+H)".

Step 7: S-bromo-6~-methyi-23-dihydro~-1 H-indes-4-amine
{8257} To a solution of 5-bromeo-6-methyl-4-nitro-2 3-dihydro- 1 H-indeve (1.7 g, 6.64 mmol) m

FtOH (20 mL) was added saturated aq. NH«Cl solution (4 mb) and Fe (3.7 g, 66.4 mmol) and the
mixiure was stirred at 80 °C for 2 hrs. After cooling to room temperature, the reaction was
diluted with EtOAc (30 mL} and filtered through a pad of Celite. The filirate was washed with
water and brine, dried over anhydrous MgSOs, filtered and concentrated to dryness. The residue

was purified by flash chromatography (silica gel, 0 - 10% EtDAc in PE) to give the title
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compound {1.4 g, 93.3% vield) as pink solid. 'H NMR (400 Miz, DMSO-ds) 8 6.47 (s, 1H),
494 (s, 2H), 2.75 - 271, /=75 Hz, 2H), 2.70 - 2.66 (1, /=73 Hz, 2H), 2.23 (s, 3H), 2.02 -
1.93 (m, 2F). LO/MS (EST) (m/z): 226 (M),

Step 8: 5-{imidaze{l,5-a]pyridin-7-yI}-6-methyi-2,3-dihydro-1H-inden-4-amine
18258 To a mixture of imidazol1,5-alpyridin-7-yiboronic acid {100 mg, 0.6 mmol) and 5-

bromo-6-methyl-2,3-dihydro-1H-inden-4-amine {150 mg, 0.6 mmol) in 1,4-dioxane (10 mL) and
water {2 mL) was added K2CO1 (260 mg, 1.9 mmol) followed by Pd(dppHCh (50 mg, 0.67
mmol) under N» atmosphere. The mixture was degassed under N2 atmosphere for three times and
stirred at 90 °C for 16 hrs. After cooling, the reaction was diluted with BtOAc and filtered
through a pad of Celite. The filtrate was washed with water and brine, dried over anhydrous
NaxS04, filtered and concentrated to dryness. The residue was purified by flash chromatography
(silica gel, 0 - 40% EtDAc in PE) to give the title compound (110 mg, 67.7% yield) as white

solid. LC/MS (B81) nvz: 264 (M+H)

Intermediate B13: 5-(2-methoxypyridin-4-yliibenzold} | §,3ldioxol-4-amine

B COOH NHBoc NH,
r Br __DPPA TFA _ Br o
LDA THF TEA t-BuOH DCM >
(0]
1 Step 1 Step 2 Step 3
/0
0.
Br: N
ot fn, a
i o x N\/) HoN
TP d(dopfCla, ACCK. ) Pd(dppfiCly, K-CO; N
1,4-dioxane 8] 1,4-dioxane/H,O |
5 N" N
Step 4 Step 5 \/
B13

Step {: 5-bromobenzo{d}{l,3]disxole-4-carboxylic acid
18259 To a solution of 5-bromo-2H-1,3-benzodioxole (5 g, 24.9 mmol} in THF (60 mL) was

added LDA (25 mi, (M in THF) drop-wisely at -70 °C and the mixture was stirred at -70 °C for
30 mins. Then COz was bubbled into the mixture for 30 mins at -70°C and the resulting mixture
was stirred at r.t. for another 1 hr. The muxture was guenched with ice water. The solvent was
evaporated off and the mixture was acidified with 2N ag. HCl 1o pH~3. The slurry was filtered
and the filier cake washed with water, dried under vacuum to give the title compound (5.6 g

81.9% vield) as white solid. LC/MS (ESH) (m/2): 243 (M-HY".
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Ste p 2: tert-butyl (5-bromebenzold]],3|dioxol-4-yhearbamate
{8268} To a solution of S-bromobenzo{d][1,3]dioxole-4-carboxylic acid (2 g, 8.16 mmeol} in #

BuOH (20L) was added DPPA (2,47 g, 898 mmol) and TEA (1.24 g, 12.24 mmol) at 0 °C and
the mixture was stirred at 100°C for 1 hr. The mixture was diluted with BtOAc, washed with
water and brine, dried over NaxS{4, filiered and concentrated to dryness. The residue was
purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) to give the title compound

{1.8 g, 69.8% vield) as white solid LC/MS (EST) (nvz): 317 (M+H)"
g 3

Step 3: S-bromobenzo]d]{§, 3{dioxot-d-amine
18261} To asolution of tert-butyl {5-bromobenzn{d][},3 [dinxol-4-ylicarbamate (1.8 g, 5.69 mol}

in DCM (8 mL) was added TFA (4 mL) at 0 °C and the mixture was stirred at v.f. for | hr, The
mixiure was concentrated to dryness. The residue was neutralized with IN ag. NaHCOs sehution
and extracted with DCM (2 x 20 mL). The combined organic layers were washed with brine,
dried over NazS(u, filtered and concenirated to dryness. The residue was purified by flash

chromatography (silica gel, 0 - 10% EtQAc in PE} to give the title compound (1.2 g, 97.6%

Step 4: 5-(4,4,5,5-tetramethyi-1,3,2-dioxaborelan-2-yvhbenzo|dli L,3]dioxel-4-amine
(8262 To asolution of 5-bromobenzo{d][1,3 |dioxol-4-amine (500 mg, 2.31 mumol) and AcOK

{681 mg, 6.94 mmol) in anhydrous 1.4-dioxane (10 mL) was added 4,4,4'4',5,5.5",5-octamethyl-
2,2%bi(1,3,2-dioxaborolane} (881 mg, 3.47 mmol) and Pd(dppHiCl2 (169 meg, .23 mol) under N2
atmosphere. The reaction mixture was degassed under N2 atmosphere for three times and stitred
at 90 °C under Nz atmosphere for 3 hrs. The mixture was diluted with EtOAc, washed with water
and bring, dried over anhydrous NasSQq, filtered and concentrated to dryness. The residue was
purified by tlash chromatography (silica gel, & - 18% EtOAc in PE} give the titic compound (195
myg, 32.0% yield) as white solid. LC/MS (ESI) nvz: 264 (M+H)".

Step 8: 5-(imidazo{l,2-a]pyridin-7-yl)benzeojd}}i, 3ldioxol-d-amine

18263} To a mixiure of 5-{4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yibenzo[d]{ 1,3 idioxol-4-

amine {190 mg, 0.72 nunol) and 7-bromoimidazo{ 1, 2-ajpyridine (171 mg, 0.87 mumol) in 1.4-

dioxane {5 mi) and HxO (1 mL) was added KaCO3 (249 mg, 1.81 mmol) and Pd{dppCh (528

mg, 0.072 mol} under Nz atmosphere. The mixture was degassed under N2 atmosphere for three

times and stirred at 80 °C under N2 atmosphere overnight. The mixture was diluted with EtOAc,

washed with water and brine, dried over anhydrous NaxSO4, filtered and concentrated to dryness.
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The residue was purified by flash chromatography (silica gel, 0 - 5% MeOH in DCM) give the
title compound (42 mg, 77.6% yield) as yellow solid. LO/MS (ESEH m/z: 254 (M+H)"

Intermediate B14: 5-(imidazo]i,2-a]pyridin-7-vi}benzo{d]{1,3]disxol-d-amine

Br /-—o
X 6]
>j\o NH -
i 2 \
o-B o N—/7 HaN
> Pd(dppf)Cl, K,COs N
o 1,4-dioxane/H,0 | b
1
W
B14

18264] To a solution of 5-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yiYhenzo{d|[1,3 |dioxel-4-
amine {200 mg, 0.76 nunol) and 6-bromoimidazo{1,2-ajpyridine (165 mg, 0.84 mumol) in 1.4-
dioxane {5 mi) and H>O (1 mL) was added KaCO3 (263 mg, 1.9 mmol) and Pd{dppDC12 (56 mg,
{.076 mol) under N7 atmosphere. The mixture was degassed under Na atmosphere for three times
and stirred at 90 °C under N2 atmosphere for 3 hrs. The mixture was diluted with EtOAc, washed
with water and brine, dried over ashydrous NazS30uq, filtered and concentrated to dryness. The
residae was purified by flash chromatography (silica gel, 0 - 5% MeGH in DCM) give the title

compound (160 mg, 83.1% yield) as yellow solid. LC/MS (EST) m/z: 254 (M+H)"

Intermediate B16: 6~chloro-5-(imidazo{1.5-alpyridin-7-y1)-2,3-dikydro-1 H-inden-4-amine

HO
o} __HNO; _ NaBH, _Fe,NH,Cl
MeOH TFA EtOH, H,0
Step 1 Step 2 Step 3 Step 4
1

NO:
3

ACZO HNO3 aq HCI CuBry
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OH
L en
Fe, NH,CI N7 H,N cl
EtOH, H,0O HoN cl Pd(dppfiCl, =
B KoCOs |
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Step 9 10 Step 10 A=y
B16
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Step 1: S-chioro-6-nitre-2,3-dihydro-1H-inden-1-one
[8265] A solution of S-chloro-2,3-dihydro-1H-inden-1-one (5 g, 30 mmol} in Fuming Niiric was

stirred at ~-10 °C for 2 hrs. The mixture was poured into ice water and stirred at this temperature
for 1 hr. The slurry was filtered and the filter cake was washed with water twice, dried under
vacuum to give the title compound (3 g, 47.2% yield) as white solid. 'TI NMR (400 Miiz,
CDCYB 819 (s, 1H), 7.70 (5, 1H), 3.34 - 3.13 (m, 2H), 2.92 - 2.71 {m, 2H).

Step 2: S~chioro-6-uiire~2,3~-dihydro-1 H-inden-1~0l
#8266} To asolution of S-chlorg-6-nitre-2,3-dihydre-1 H-inden-1-one (3 g, 14.2 mmol} in MeOH

{30 mL) was added NaBH4 (720 mg, 21.3 mmol} in portions at § °C and the mixture was stirred
at 0 °C for 1 hr. The nuxture was quenched with saturated aq. NH4Cl solution at 0 °C and
extracted with BtOAc (2 x 20 mL). The combined organie layers were washed with water and
brine, dried over anhydrous NaxSO4, filtered and concentrated to dryness. The residue was
purified by tlash chiromatography (silica gel, & - 40% EtOAc in PE) to give the title compound
(2.6 g, 85.9% yield) as yellow solid. "H NMR (400 Mz, CDCI) § 7.91 (s, 1H), 7.41 (s, 1H),
528 {(, =65z, 1H), 3.16-3.03 {m, 1H},2.95 - 2.82 (m, [H), 2.67 - 251 (m, 1), 2.09 - 1.99
{m, 1H).

Step 3: S~chioro-6-nitre~2,3-dihydro-i H-indene
{82671 To asolution of S-chloro-6-nitro-2,3-dihydre-1 H-inden-1-0l {2.5 g, 11.7 mmeol} in TFA

(30 mL) was added TES (3.8 mL, 23.4 mmeol} drop-wisely at {# °C and the mixture was stirred at
30 °C for 16 hrs. The mixture was poured into ice water and extracted with EtOAc (2 x 30 mL).
The combined organic layers were washed with water and brine, dried over anhydrous NazSOa,
filtered and concentrated to dryness. The residue was purified by flash chromatography (silica
gel, 0 - 10% EtOAc in PE) to give the title compound {1.6 g, 69.2% vield) as yellow solid. 'H
NMR (400 MHz, CDCIY 6 7.72 (5, 1H), 7.36 (s, 1H), 2.96 (1d, /=75, 4.7 Hz, 4H), 2.17 {p, /=
7.6 Hz, 2H).

Step 4: g~chlore-2 3-dikydro-1H-inden-5-amine
(8268 To a solution of 5-chloro-6-nitro-2,3-dithydre-1 H-indene (1.40 g, 7.1 mmaol) 1a BtOH (10

mb) and H:0 (10 mb} was added Fe powder (1.98 g, 35.4 mmol) followed by NHJCH{1.89 g,

&

35.4 mmol) and the mixture was stivred at 100 °C for 2 hrs. The mixture was filiered and the

filter cake was washed with BtOAc {2 x 20 mL). The filtrate was washed with water and brine,

dried over anhiydrous NaxSQ4, filtered and concentrated to dryness. The residue was purified by
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flash chromatography (silica gel, 0 - 40% EiGAc in PE) to give the title compound (1.1 g, 82.6%

vield) as vellow oil. LC/MS (ESTH vz 168 (M+H)Y

Step 5: N-(6-chloro-2,3-dihydro-1H-inden-3-yi) acetamide
[#268] To asolution of 6-chlorp-2,3-dihydro- iH-inden-5-amine (1.1 g, 6.6 mmol) in DCM (15

ml) was added pyridine (1.59 mL, 19.7 mmol) followed by acetic anhydride (1.00 g, 9.84
mmol) at 0 °C and the mixture was stivred at v.t. for 2 hrs. The muxnre was washed with I[N ag.
HCl and brine, dried over anhydrous NazSO4, filtered and concentrated to dryness. The residue
was purified by flash chromatography (silica gel, 0 - 50% EtDAc in PE) to give the title

compound {1.12 g, 87.2% yield) as white solid. LC/MS (EST) m/z: 210 (M+H)"

Step 6: N-{6-chloro-4-nitro-2,3-dihydro-1H-inden-5-y1} acetamide
16278} Nitric acid (5§ mL} was slowly added to sulfuric acid {5 mbl) under ice-water bath while

keeping the temperature below 20 °C. The mixture was stirred for 10 min and added drop-wisely
te a stirved solution of N-(6-chloro-2,3-dthydro- | H-inden-5-yl1) acetanude (1.2 g, 5.7 mmol} in
AcOH (10 mL) and sulfuric acid (5§ mL} while keeping the temperature below 30 °C. The
mixiure was stirred at r.t. for 4 hrs and poured into ice water. The mixture was filtered and the
filter cake was washed with water twice, dried under vacuum to give the title compound (1.1 g,
75.5% yield) as vellow solid. 'H NMR (400 MHz, CDCL) 8 7.48 (s, 1FD, 745 (5, 1), 311 (8, J
=7.5 iz, 21, 2.98 {t, 7= 7.5 Hz, 21, 2.20 (s, 3H), 2.16 (dd, J= 15.2, 7.7 He, 2F). LC/MS
(BSI) mvz: 255 (M),

Step 7: 6-chioro-4-nitre-2,3-dihydro-iH-inden-S-amine
18271} To a solution of N-{&-chipro-4-nitro-2,3-dihydro-1H-inden-5-v1) acetamide (1.0 g, 3.9

mmol) in EtOH (10 mbL) was added 6 N ag. HCH (5 mb) at 0 °C and the mixiure was stirred at
100 °C for 16 hrs. The mixture was concentrated to dryness and the residue was neutralized with
IN ag. NaGH solution. The mixture was extracted with DCM (2 x 20 mL) and the combined
organic layers were washed with brine, dried over anhydrous Na2SO4, filtered and concentrated
to dryuess to give the title compound (750 mg, 89.8% vicld) as brown solid. LO/MS (EST) m/z:
213 M+

Step 8: 5-bromo-6-chlore-4-nitro-2,3-dibydro-1 H-indene

18272} To a mixture of 6-chloro-4-nitro-2,3-dihydro- 1 H-inden-5-amine (600 mg, 2.82 mmol)

and 1sopentyl nitrite {0.44 mb, 3.67 mmol} in MeCN (10 mL) was added CuBr (940 mg, 4.23
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mmol} in portions under N2 atmosphere at 55 °C and the mixture was stirred at 70 °C for | hr.
The mixture was allowed to cool to r.t. and IN ag. HCl was added. The mixture was extracted
with DCM (2 x 10 mL) and the combined organic phases were dried over anhydrous NaxS04,
filtered and concentrated to dryness. The residue was purified by flash chromatography (silica
gel, 0 - 10% EtOAc in PE) 1o give the title compound (650 mg, 83.3% vield) as yellow solid. 'H

NMR {400 MHz, CDCL) 8 7.46 (s, 1H), 2.97 (dd, J = 14.2, 7.0 Hz, 4H), 2.23 - 2.12 (m, 2H).

Step 9: S5-brome-6-chiore-2,3-dikydro-1H-inden-4-amine
18273} To a solution of 5-bromo-6-chlore-4-nitro-2, 3-dihydro- 1 H-indene (650 mg, 2.35 mmol)

in BtOH (6 mb) and H20 (7 mL) was added NH4Cl (628 mg, 11.7 mumol} followed by Fe powder
{628 mg, 11.7 mmol) and the mixture was stirred at 90 °C for 2 hre. The mixture was {ltered
through celite pad and the filter cake was washed with EtOAc (2 x 10 mL). The filirale was
washed with water and bring, dried over anhydrous Na:SQ4, filtered and concentrated to dryness.
The residuc was purified by flash chromatography (silica gel, 0 - 40% EtOAc in PE) to give the

title compound (0.45 g, 77.7% vield) as yellow solid. LC/MS (EST mv/z: 246 (M+H)

Step 18: d-chloro-S-(imidazell,5-a] pyridin-T-v1}-2,3-dihydro-1 H-inden-4-amine
16274} To asolution of 7-bromoimidazo[1,5-a] pyridine (300 mg, 2.54 mmol) in 1,4-diloxane (10

ml} was added KOAc (498 mg, 5.08 mmol) followed by 4,45, 5-tetramethyl-2-(tetramethyi-
1,3,2-dioxaborolan-2-yi}-1,3,2-dioxaborolance (644 mg, 2.534 mmol) and Pd{dppHCl: (185 mg,
(.25 mmol) under N2 atmosphere. The mixfure was degassed under N2 atmosphere for three
times and was stirred at 100 °C for 3 hrs. Afler cooling to 1.1, a solution of 5-bromo-6-chloro-2,3-
dihydro-1H-inden-4-amine (350 mg, 1.42 mmol} in 1,4-dioxane (10 mL} was added followed by
a solution of KzCO3 (392 mg, 2.8 mmol) in water {5 mb) and Pd{dppDClz (104 mg, .14 numol),
The resulting mixture was degassed under N2 atmosphere for three times and was stirred at 100
“C for 16 hrs. The mixture was diluted with EtOGAc, washed with water and brine, dried over
anhiydrous NaaxSOa, filtercd and concentrated to dryness. The residue was purified by flash
chromatography (silica gel, 0 - 30% EtQAc in PE) to give the title compound (250 mg, 62.1%
vield) as yellow solid. '"H NMR (400 MHz, DMSO-ds) 8§ 8.38 (d, /= 7.1 Hz, 2H), 7.36 (s, 21,
6.64 (s, 1H}, 4.69 (s, 2H), 2.81 (4, J= 7.3 Hz, 2H), 2.66 (t, = 7.1 Hz, 2H), 2.07 - 1. 91 {m, ZH).
LC/MS (EST) m/z: 284 (M+H)"
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Intermediate B28: 6~cyano-3
carboxylic acid
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~(imidazo{l,5-alpyridin-7-yi}-2,3-dihydro- 1 H-indene-4-
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Step I: ¢-brome-2,3-dihydro-1H-inden-5-0}
18273} To asolution of 2,3-dibydro- lH-mden-5-01 (5.4 g, 40.2 mmoly in CHCI
added a sohution of Br2 (2.5 mL, 48.7 mmol} in CHCE (30 mL) drop-wisely at 0 °C under Na

5 {100 mL) were

atmosphere and the mixture was stirred at r.t. for 3 hrs. The mixture was washed with saturated
aq. NaxS20: solution and brine, dried over anhvdrous NaxSQ4, filtered and concentrated to
dryness. The residue was purified by flash chromatography (silica gel, 0 - 20% EtOAc in PE} to
give the title compound (7.9 g, 92.1% vield) as white solid. 'H NMR (400 MHz, CDCI3) § 7.27
(s, TH}), 6.88 (s, 1H}, 5.33 (s, 1H), 2.82 (1, /=74 Hz, 4H), 2.11 - 2.02 (o, 2H). LT/MS (ESD
iz 214 (MH

Step 2: 6-bromo-5-hydroxy-2,3-dihyvdro-1 H-indene-4-carbaldehyde
18276} To a mixture of 6-bromo-2,3-dihydro- 1 H-inden-5-01 (6.4 g, 30.0 mymol) and Mgl (8.2
2, 901 mmol) in THF (100 mb) was added paraformaldehyde (3.6 g, 120 mmol) under Nz
atmosphere and the mixture was stivred at 80 °C for 3 hrs. After cooling to r.t, the reaction
mixture was diluted with EtOAc (180 mL) and filtered through a pad of Celite. The filirate was
washed with IN ag. HCl and brine, dried over anhiydrous NaxSQu, filtered and concentrated to
dryness to give the title compound (5.9 g, 81.5% yield) as yellow solid. 'H NMR (400 Miz,
CDCy 8 11.82 (s, 1H), 10.07 (s, 1H), 7.62 (5, 1H), 3.17 (¢, /= 7.5 Hz, 2H), 2.87 {t, /= 7.4 Hz,

2H), 219 (p, J = 7.5 Hz 2H). LO/MS (EST) miz: 242 (M+H)
i04
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Step 3: 5-[(benzyloxy)methoxy|-6-brome-2,3-dihvdro-§ H-indene-4-carbaldehvde

18277} To a mixture of 6-bromo-S-hydroxy-2,3-dihydro-1H-indene-4-carbaldehyde (5.0 g, 20.7
mmol) and DIPEA (6.9 mL, 41.8 mmol) in DCM (108 mL) was added BOMCI (3.5 mL, 253
mmol) drop-wisely at § °C under Nz atmosphere and the mixture was stirred at r.t. for 3 hrs. The
mixture was concenirated to dryness. The residue was purified by {lash chromatography (silica
gel, § - 10% EtOAc in PE) to give the title compound (6.6 g, 88.1% yield) as yellow solid. 'H
NMR (400 MHz, CDC3) 8 1182 (s, 1H), 1050 (s, 1H), 7.64 (5, 1H), 7.35(ddd, /=92, 4.6, 1.7
Hz, 5H), 5.28 (5, 2H), 4.85 (5, 2H), 3.21 (1, S =75 He, 2H), 286 (dd, J=9.7, 5.5 Hz, 3H), 2.1
{p, J= 7.6 Hz, 2H). LC/MS (ESI) m/z: 361 (M+H)".

Step 4: 6-bromo-S-(methoxymethoxy)-2,3-dikydro-1H-indene-4-carboxylic acid

16278} To a mixture of 5-[{benzyloxyymethoxy]-6-brome-2,3-dihydro- 1 H-mdeve-4-
carbaldehyde (Z g, 5.54 mmeol), NaCl{n (1.1 g, 14.78 mmol) and Nall:PCs (3.3 g, 27.50 mmol)
in #BuOH (30 mb) and H2G (10 ml) was added 2-methylbut-2-ene (3.2 g, 456 mmoly at 0 °C
and the mixture was stirved af r.t. for 3 hrs. The mixture was diluted with EtOAc, washed with
water and brine, dried over anhydrous Na:50u4, filtered and concentrated to dryness. The residue
was purified by flash chromatography (silica gel, § - 30% EtOAc in PE) to give the title
compound (1.5 g, 71.8% vield) as white solid. LC/MS (ESTy m/z: 378 (M+H)"

Step 8: ¢-brome-5-(methoxymethoxy)-2,3-dikydro-1 H-indene-4-carboxylic acid

18279} To a solution of 6-bromeo-5-(methoxymethoxy}-2,3-dihydro-1 H-indene-4-carboxylic acid
(1.5 g, 3.98 mmol) in MeOH (20 mL) was added SOCL (] A4 ml., 19.9 mamol) at 0°C and the
mixture was stirred at 70 °C for 3 hrs. The mixture concentrated fo dryness. The residue was
purified by flash chromatography {silica gel, 0 - 20% EtOAc in PE} to give the title compound
(1.0 g, 92.7% vield) as white solid. LC/MS (ESI) nv/z: 272 (M+H)",

Step 6: 6-cyano-S-hydroxy-2,3-dihydro-1il-indene-d-carboxylate

[6288] To a mixture of methyl 6-bromo-5-hydroxy-2,3-dihydro- 1 H-indene-4-carboxylate {1 g,
3.69 mmol) and Za{CN}2(0.52 g, 4.43 mmol} in DMF (15 mL) was added PA(PPh3)4{0.3 g, .25
mmol) under Nz atmosphere. The mixture was degassed under Nz atmosphere for three times and
stirred at 110 °C overmight. The mixture was diluted with EtOA¢ (20 mL), washed with water

and brine, dried over anhydrous NazS04, filtered and concenirated to dryness. The residue was
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purified by flash chromatography silica gel, 0 - 25% EtOAc in PE) to give the title compound
{450 mg, 81.1% yicld) as white solid. LC/MS (ESI) m/z: 218 (M+H)"
Step 7: methyl 6-cyano-S-(triflusromethanesulfonyloxy)-2,3-dibydro-1 H-indene-4~

carboxylate
162811 To a solution of methyl 6-cyvano-5-hydroxy-2,3-dihydro-1H-indene-4-carboxylate (400

mg, 1.8 mmol) in DCM (5 mb) was added pyridine (8.5 mL, 5.5 nmunol) and THO (779 mg, 2.7
mmol) at 0 °C and the mixture was stirred at r.t. for 3 hrs. The mixture was diluted with DCM
{10 mL), washed with water and brine, dried over anhydrous Na:80O4, filtered and concentrated
to dryness lo give the title compound (500 mg, 77.7% vyield) as yellow oil. LC/MS (ESEH mv/z:
350 (MHHY

Step 8§: methyl 6-cyano-3-{imidazo[l,5-alpyridin-7-yi}-2.3-dihvdro-1 H-indene-4-

carboxylate
[6282] To a mixture of methyl 6-cyano-S-(triflucromethanesulfinyloxy)-2,3-dihydro- 1 H-indene-

4-carboxylate (500 mg, .50 mmol} and 7-(letramethyl-1,3,2-dioxaborolan-2-yl}Yimidazof1,5-
ajpyridine (366 mg, 1.5 mmol) in 1, 4-dioxane (8 mb.) and water (2 ml) was added K2CO; (622
mg, 4.5 mmol) followed by Pd{dpphHClh (42 mg, 0.06 mmel) under Nz atmosphere. The mixture
was degassed under N2 atmosphere for three times and stirred at 80 °C for 16 hrs. The mixture
wag diluted with EtOQAc¢ (15 mb), washed with water and brine, dried over anhydrous NazSOs,
filtered and concentrated to dryness. The residue was purified by flash chromatography (silica
gel, 0 - 5% of MeOH in DCM) to give the title compound (450 mg, 94.5% yield) as white solid.
LO/MS (EST) m/z: 318 {(M+H)".

Step 9: 6-cyano-5-{imidaze]l,5-ajpyridin-7-yi}-2,3~dihydro-1 H-indene-4-carboxylic acid
[6283] To a solution of methyl 6-cyano-5- {imidazo[,5-alpyridin-7-y1}-2,3-dihydro- 1 H-indene-
4-carboxylate (450 mg, 1.4 mmol} in THF (4 mL), water {1 mL} and MeOH (1 mbL} was added
LiOH (280 mg, 7.0 mmol) and the mixture was stirred at 50 °C for 3 hrs. The mixture was
concentrated to ~1/5 volume, diluted with water and washed with EtOAc {2 x 10 mL). The
aqueous layer was acidified with 1N aq. HCl to pH~3 and extracted with DCM (2 x 10 mL). The
combined organic layers were washed with brine, dried over anhydrous Na2SOq, filtered and
concentrated to dryness to give the fitle compound (430 mg, 93.0% yieid) as white solid. 'H

NMR (400 MHz, DMSO-de) 8 9.35 (s, 1H), 8.63 (d, /= 7.3 Hz, 1H), 7.96 (d, = 15.2 Tz, 21D,
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7.76 (s, 1), 6.97 (dd, J= 7.3

LO/MS (BSE) m/z: 304 (M)

Intermediate B36: 6-fluoro-5-(

, 1.6 Thz, 111), 3.01 (dd, J = 13.7,

PCT/US2022/077120

6.1 Hz, 411), 2.14 - 2.08 (m, 211).

pyrazolo|1,5-alpyridin-5-yi}-2,3-dihvdro-1 H-inden-4-amine
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Step 1: 5-flnoro-6-nitro-2,3-dihydro-1Hi-inden-{-one

16284} To fuming nitric acid (130 mdl.) was added 5-fluoro-2,3-dihydro-1H-inden-1-one (15 g,
89.9 mmol) in portions at - 10 °C and the reaction was stirred at 8 °C for | hr. The mixture was
poured into 1ce-water and filtered. The filter cake was washed with water, dried under vacuum to
give the title compound (13 g, 66.7% "H NMR (400 MHz, CDCI3) § 8.40

(d, J=7.1 Hz, 1), 7.41 (d, /= 10.1 He, 1), 3.28 - 3.25 (m, 2H), 2.83 - 2.80 (m, 2H).

yield} as vellow solid.

Step 2: 5-fluoro-6-nitro-2,3-dihydro-1 H-inden-1-ol

[8285] To a solution of 5-fluoro-6-nitro-2,3-dihydro-1H-inden-1-one (13 g, 66.6 nunol) in

\

MeOH (150 ml) was added NaBHa4 (3.38 g, 99.9 manwol) in portions at 0 °C and the reaction was

stirred at 0 °C for 1 hr. The reaction was quenched with saturated ag. NHaCl solution at § °C and
extracted with BtOAc (2 1 50 mL). The combined organic layers were washed with water and
brine, dried over anhydrous Na:SQu, filtered and concenirated to dryness. The residue was

urtfied by flash chromatography (silica gel, 8 - 30% EtGAc in PE) to give the title compound
o fed } é) s o

(12.5 g, 95.1% vield) as yvellow solid. 'H NMR (400 Miz, CDCl:) 8 8.08 (4, /= 7.0 Hz, 111},
714 (d, J= 107 Hz, 1H), 5330 -527 (m, 1H), 3.17-3.10 (m, 1H), 2.94 - 2.86 {(my, 1H), 2.63 -
2.55 {m, 1H}, 2.10 - 2.01 (m, 1H)
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Step 3: 5-fluoro--nitre-2,3-dihydro-1H-indene

18286} To a solution of S-flooro-6-nitro-2 3-dihydro-1Handen-1-01 (12.5 g, 63.4 mmol) in TFA
{80 mb} was added TES (26.5 mL, 126.8 mmol} at 8 °C and the reaction was stirred at 30 °C for
16 hrs. The mixture was poured into ice-water and extracted with EtOAc (3 x 30 mL}. The
combined organic layers were washed with water and brine, dried over anhydrous NazSOq,
filtered and concenirated to dryness. The residue was purified by flash chromatography (silica
gel, 0 - 10% FtOAc in PE) to give the title compound {10 g, 87.1% yield) as yellow solid. 't
NMR (400 MHz, CDCIY§ 788 (d, /= 7.0 Hy, 1H), 7.10(d, J=10.9 Hz, 1H), 3.00 - 2.97 (m,
2H), 2.22 - 2,14 (m, 2H), 0.93 (i, J= 7.9 Hz, 2H).

Step 4: 6-fluore-2,3-dihydro-1 H-inden-S-amine

182871 To asolution of 5-fluoro-6-nitro-2,3-dibydro- 1 H-indene (10 g, 535.2 mmeol} in EtOH (80
mbE} and HaO (80 mb) was added Fe powder (154 g, 276 mmol) followed by NHaCH(14.8 g,
276 mmol) and the mixture was stirred at 100 °C for 30 mins. The mixture was filtered and the
filtrate was exiracted with BtOAc (3 x 30 mL). The combined organic lavers were washed with
brine, dried over anhydrous NazSOa, filtered and concentrated to dryness to give the title
compound (8 g, 95.9% vield) as vellow solid. LO/MS (EST) m/z: 152 (M+H)".

Step 5: N-{6-fluore-2,3-dihydro-1 H-inden-S-ylacetamide

[#288] To asolution of 6-flucre-2 3-dihydro-1H-inden-5-amine (8 g, 52.9 mmol) in DCM (8
ml ) was added pyridine (12.8 mL, 158.7 mmol) followed by acetic anhydride (8.1 g, 794
mmol} at 0§ °C and the mixture was stirred at r.t. for 1 hr. The mixture was washed with 1N aq.
HCI and brine, dried over anhydrous NazS04, filtered and concentrated to dryness. The residue
was purified by flash chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title
compound (9 g, 88.0% yield) as yeliow solid. 'H NMR (400 MHz, CDCL) 8 8.05(d, J =~ 7.4 Hze,
THY, 7.32 (5, 1H), 6.92{d, /=109 Hz, 1H), 2.86 (q,./=7.3 Hz, 5H), 2.20 (s, 3H), 2.11 - 2.04
{(m, 2H). LC/MS (ESI) m/z: 194 (M+H)'

Step 6: N-{6-fluoro-4-nitro-2,3-dikydro-1 H-inden-5-yhacetamide

{6289} Nitric acid (40 mb.) was slowly added to sulfiric acid {40 mL) at 0 °C while keeping the
inner temperature below 20 °C, The mixture was stirred for 10 min and added drop-wisely to a
stirred mixture of N-(6-fluorg-2,3-dihydro-1H-inden-5-ylacetamide (9.0 g, 46.6 mmol) in

AcOH (80 mb) and sulfuric acid (40 mL) while keeping the inner teraperature below 30 °C. The
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mixture was stirred at room temperatore for [ hr and then poured into ice-water. The mixiure
wag filtered and the filter cake was washed with water, dried under vacuum to give the title
compound (7.0 g, 63.1% yield) as yellow sclid. 'H NMR (400 Mz, CDCIY 8 7.24 (4, /= 9.4
Hz, 1H), 313, J=T4 Hz, 2H), 2.99 (8, F = 7.5 Hz, 2H), 2.20 - 2.12 (m, 3H). LC/MS (ESD)
m/z: 255 (M+)".

Step 7: 6-fluoro-d~nitro~-2,3-dihydro-1H-inden-5-amine

18298} To a solution of N-{6-fluoro-4-nitro-2,3-dihydro-1 H-inden-5-yDacetamide (7 g, 29.4
mmol) in BtOH (70 mb) was added 6 N ag. HCH (20 mL) at § °C and the mixiure was stirred at
100 °C for 16 hrs. The mixture was concentrated to dryness and the residue was basified with 2
M ag. NaOH solution te pH~10. The mixnire was extracted with DUM (3 x 20 mL) and the
combined organic layers were washed with brine, dried over anhydrous NasSOq, filtered and
concentrated to dryness, The residue was purified by flash chromatography (silica gel, 0 - 10%
EtOAc in PE) to give the title compound (5.1 g, 88.5% yield) as yellow solid. LC/MS (ESI) mviz:

197 (M1,

Step 8: S-bromo-&-finoro-4-pitre-2,3-dihydro-1H-indene

18291} To a mixture of CuBrz (4.27 g, 18.12 mumol) in MeCN (30 mb) was added +-BuQONO
{2.89 g, 28.04 mmeol) under N: atmosphere and the mixture was stirred at 60 °C for 10 mins,
Then a solution of 6-fluoro-4-nitro-2,3-dihydro- 1 H-inden-5-amine (2.5 g, 12.7 mmol) in MeUN
{20 mL} was added drop-wisely and the resulting mixture was stirred at 60 °C for another 30
mins. The reaction was quenched with 1M ag. HC and extracted with EtOAe (2 x 20 mL). The
combined organic layers were dried over anhydrous NasSO4, filtered and concentrated to
dryness. The residue was purified by flash chromatography (silica gel, § - 2% EtOAc in PE) to
give the title compound (2.3 g, 69.4% yield) as yellow solid. 1 NMR (400 Mz, CDCI2) 8 7.15
{d,J=7.8Hz, [H),3.03-2.96(m, 4H), 2.22 - 2.15 {m, 2H).

Step 9: 5-broma-6-finore-2,3-dibydro-1 H-inden-4-amine
18292} To asolution of 5-bromo-6-thioro-4-nitro-2 3-dihydro-1 H-indene (2.3 g, 8.84 mmel) in
EtOH (30 mL) and H20 (30 mL) was added Fe powder (2.47 g, 44.2 mmol) followed by NHsCl

{2.37 g, 44.2 mmol} and the mixture was stirred at 100 °C for 30 mins and the mixture was

filtered. The filtrate was extracied with EtOAc¢ three times and the combined organic layers were
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washed with water and brine, dried over anhydrous Na2SQGu4, filtered and concentrated to give the

title compound (2.0 g, 98.3% yield) as yellow solid. LC/MS (ESI) m/z: 230 (M+H)".
p g, Y Y

Step 10: 6-fluoro-S-(pyrazolof ], S-alpyridin-S-y1)-2,3-dikydro-1 H-inden-4-amine

{8283} To a mixiure of S-bromo-6-{luore-2 3-dihydro-1 H-anden-4-amine (560 mg, 2.17 mmol)
and S3-(tetramethyi-1,3,2-dioxaborolan-2-vlpyrazolof 1,5-alpyridine {690 mg, 2.82 mumol) in 1.4-
dioxane (10 mL) and H20 (1.5 mL) was added K2CO5 (751 mg, 5.43 mmol) followed by
Pd{dppHClz (80 mg, 0.11 mmel} under N2 atmosphere. The mixture was degassed under Na
atmosphere for three times and stirred at 100 °C for 1 hr. The mixture was diluted with EtOAc
washed with water and brine, dried over anhydrous NazS04, fillered and concentrated to dryness.
The residue was purified by flash chromatography (silica gel, 0 - 30% of EtOAc in PE) to give
the title compound {530 mg, 91.2% vield) as yellow solid. 'TH NMR (400 MHz, CDC1:) § 8.54
(d, /=T 1Hz 1H), 798{d. /=21 Hz, 1H), 7538 (s, iH), 6.78 (d, /=72 Hz, 1H), 6.54 {d. J =
P He, 1H), 651 (4, =95 Hy, 1H), 373 (5, 21D, 2.94 (1, /=75 Hz, 2H}, 272 (1, /= 7.3 He,

2H), 2.21 - 2.13 (m, 2H). LC/MS (ESD) (my/z): 268 (M+H).

Intermediate  B3T: S-methylb-6-{pyrazolo{},5-ajpyridia-S-yi}-2,3-dihydrobenzofuran-7-
amine
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Step i: 2-bromoe-6-fluore-3-methylbenzaldehyde

18294} To a solution of 2-bromo-4-fhugro- l-methylbenzene (13.2 mi, 106 mmol) in THF (200
mb} was added LDA (63.5 mL, 127 mmol, 2 M in THF) drop-wisely at -70 °C under Nz
atmosphere and the mixture was stirred at -70 °C for 30 mins, DMF (18.0 mi,, 233 nunol) was
added drop-wisely to the mixtare at -70 °C and the resulting mixtare was stirred at -70 °C for 0.5
hour, The mixture was quenched with saturated ag. NHaCl sohution at § °C and extracted with
EtOAc (2 x 100 mbL). The combined organic layers were washed with brine, dried over
anhydrous NMazS0s, filtered and concentrated to dryness. The residue was purified by flash
chromatography (silica gel, 0 - 9% EtOGAc in PE) to give the title compound (22 g, 95.8% yicld}
as yellow solid. 'H NMR (400 MHz, CDC) 8 10.39 (s, 1H), 7.42 (dd, /= 8.2, 5.9 Hz, 1), 7.05
(t, /=92 Hz, 1H), 2.44 (s, 3H).

Step 2: 2-bromo-6-tiuore-3-methyibenzoic acid

16295} To a mixture of 2-bromo-6-fluore-3-methyibenzaldehyde (22 g, 101 numol) and 2-
methyl-2-butene (59.6 mL, 710 ramol} in t-BuOH (440 md.) was added a mixture of NaCin
(183 g, 203 mmeoel) and NalizPO4 (25.8 mL, 304 mmoel) in H2O (266 mb) drop-wisely at § °C
and the mixture was stirred at room teraperature for 30 mins. The mixture was acidified with IN
aq. HCl to pH~3 and extracted with DOM (3 x 50 mL}. The combived organic layers were
washed with brine, dried over anhydrous Na:xS804, filtered and concentrated to dryness. The
residae was purified by flash chromatography (silica gel, § - 10% MeOH in DCM) to give the
title compound (18.6 g, 78.7% vield} as yeliow solid. 'H NMR (400 MHz, DMSO-ds) 8 7.47 (dd,
J=83,64 Hz, 11, 728 (1, /=87 Hz, 1H), 2.35 (s, 3H). LO/MS (EST) ro/z: 231/233 (M-HY.

Step 3: methyl Z-bromeo-6-flunro-I-methylbenzoate

18296} To a solution of 2-bromo-6-flusro-3-methylbenzoic acid {18 g, 77.240 munol) in DMF
{180 mb) was added KoCO: (16.0 g, 116 nunol) and Mel (5.77 mL, 92.7 mumnol) at 0 °C and the
mixture was stirred at r.t. for 2 hirs. The mixture was diluted with EtOAc, washed with water and
bring, dried over anhydrous Na:SCu, filtered and concentrated to dryness. The residue was
purified by flash chromatography (silica gel, 0 - 2% of EtOAc in PE} to give the title compound
{18.6 g, 97.5% vield) as vellow oil. 'H NMR (400 MHz, CDCl:) 8 7.27 (dd, /= 8.3, 6.2 Hz, 11,
7.00 (1, J= 8.5 He, 1H), 3.97 (s, 3FH), 2.39 (s, 3.

J—,
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Step 4: methyl 2-bromeo-6-methoxy-3-methylbenzoate

162971 To a solution of methyl 2-bromo-6-flocro-3-methylbenzoaie (16.5 g, 66.8 mmol) in DMF
{160 mb} was added NaDMe (26.5 g, 147 mmol} at 0 °C under Nz atmosphere and the mixture
was stirred at 50 °C for 2 hrs. The mixture was poured info ice-water {100 mb.) and extracted
with EtOAc (3 x 80 mL}. The combined organic layers were washed with brine, dried over
anhydrous Nax504, filtered and concentrated to dryness. The residue was purified by flash
chromatography (silica gel, 0 - 3% EtOAc in PE) fo give the title compound (14.1 g, 81.5%
yield) as yellow oil. 'H NMR (400 Mz, CDCLY 8 7.21 (4, /= 8.5 Hz, 1H), 6.80(d, /= 8.5 Hz,
1H), 3.94 (s, 3H), 3.80 (s, 3H), 2.34 (s, 3H).

Step 5: methyl 2-bromo-6-hydroxy-3-methylbenzoate

16298} To a solution of methyl 2-bromoe-6-methoxy-3-methylbenzoate (14 g, 54.0 mmol) in
DCM (260 mb) was added AICh (14.4 g, 108 mmel) at 0 °C under N2 atmosphere and the
mixture was stirred at 45 °C for 20 mins. The mixture was poured into ice-water {100 mbL) and
extracted with DUM (4 x 50 mb). The combined organic layers were washed with brine, dried
over anhydrous NazSO4, filtered and concentrated to dryness. The residue was purified by flash
chromatography (silica gel, & - 10% EtDAc in PE) to give the title compound (13 g, 98.2% yield)
as yellow oil. 'H NMR (400 MHz, CDCI:} 8 10.06 (s, 1H), 7.26 (d, /= 8.5 He, 1H), 6.87 (d, ./ =
8.5 Hiz, 1H}, 3.99 (s, 3H), 2.36 (s, 3H). LC/MS (EST) m/z: 245/247 (M+H)".

Step 6: methyl 2-bromo-6-(2-{tert-buioxy}-2-oxoethoxy-3-methylbenzoate

16299] To a mixture of methyl 2-bromo-6-hydroxy-3-methylbenzoate (11 g, 44.9 mumol) in DMF
{110 mbL) was added tert-buivl 2-bromeacetate (9.81 mb, 67.3 mmol) and KoCO3 (12.4 g, 89.8
mmol) and the mixture was stirred at 65 °C gvernight. The mixtare was diluted with EtOAe,
washed with water and brine, dried over anhydrous NazSCu, filtered and concentrated to dryness.
The residue was purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) 1o give the

title compound (16 g, 99.2% vield) as yellow oil. LC/MS (EST) m/z: 359/361 (M+I)'.

Step T: 2-(3-bromeo-2-{(methoxyearbonyl)-4-methyiphenoxyjacetic acid
{8360 To a solution of methy!l 2-bromo-6-[2-(tert-butoxy }-Z-oxocthoxy]-3-methylbenzoate (17
g, 47.3 mmol} in DCM (200 mb) was added TFA (100 mL) at 0 °C and the mixture was stirred

at r.t. for 2 hrs. The mixture was concentrated to dryness and co-cvaporated with DCM twice to
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give the title compound (14 g, 97.6% yield) as yellow oil, which was directly used in the next

reaction without purification, LO/MS (ESD m/z: 301/303 (M-HY,

Step 8§: methyl 6-bromo-5-methyl-3-0x0-2,3-dihvdrobenzofaran-7-carboxyiate
#3681} To asolution of 2-{3-bromo-2-(methoxyearbony}-4-methylphenoxylacetic acid {169 g,

55.7 mumol) in DCM (200 ml.) was added DMF (4.30 mi,, 55.7 nunol) followed by drop-wise
addition of Oxalyl chioride (9.4 mL, 111 mmol} at § °C under M2 atmosphere and the mixture
was stirred at r.t. for 1 hr. The mixture was concentrated to dryness and the residue was dissolved
in DCE 200 mL}y, AICL (14.8 g, 111 mumol) was added at {# °C under N atmosphere and the
resulting mixiure was stirred at 50 °C for 3 hos. The mixture was poured inte ice-water (200 mb)
and extracted with DCM (4 x 100 mL). The combined organic layers were washed with brine,
dried over anhydrous NaxSOq, filtered and concentrated to dryness. The residue was purified by
flash chromatography (silica gel, 0 - 10% of EtOAc in PE) to give the title compound (2.2 g,

13.8% vield) as yellow solid. 1H NMR (400 MHz, CDC1) § 7.58 (s, 1), 4.67 (s, 2H), 4.00 (s,
3H}, 2.45 (s, 3H). LC/MS (EST) mv/z: 285/287 {(M+H)".

Step 9: methyl 6nbmmun‘§-methyﬁmi~henmﬁiran—7ncarhﬁxviate
18382} To asolution of methyl 6-bromo-S-methyl-3-ox0-2 3-dihydro- 1 -benzofuran-7-

carboxylate (3.2 g, 11.2 mmol} in TFA (32 mL} was added E6SiH (181 mL, 112 mmolyat 0 °C
and the mixture was stirred at 70 °C for 16 hrs. The mixiure was cooled to room temperature and
concentrated under reduced pressure to dryness. The residue was purified by flash
chromatography {silica gel, §§ - 20% EtOAc in PE) to give the ntle compound (1.9 g, 62.9%

vield) as white solid. 'H NMR (400 MHz, CDCL) 8§ 7.62(d, J = 2.0 Hz, 11D, 7.54 (s, 1), 6.71
(d, /=24 Hz, 1H), 404 (s, 3H), 2.51 (s, 3H). LC/MS (EST) /2 269/271 (M+H)".

Step 18: methyl 6-bromo-5-methyi-2,3-dikhydro-1-benzofuran-7-carboxylate
{8383} To asolution of methyl 6-bromo-3-methyl-1-benzofuran-7-carboxylate (1.9 g, 7.06

mmol} in BtOH (20 mb) was added RWC {0.19 g, 5% wi} at r.t. under Nz atmosphere and the
mixiure was stirred under a Ha balloon at 30 °C for 3 hre. The mixture was filtered and the
filtrate was concenirated under vacuum to give the title compound (1.7 g, 88.8% yicld} as white
sotid. 'H NMR (400 MHz, CDC1:) 8 7.11 (s, 1H), 4.63 (&, /= 8.7 Hz, 21}, 3.94 (s, 31D, 3.15 {1, J
= 8.7 Hz, 2H), 2.33 {s, 3H). LC/MS (BESD m/z: 271/273 (M+H)".

J—,
L
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Step 1§: 6-bromo-S-methyl-2,3-dihydro-1-benzofuran-7-carboxylic acid

[6364] To a solution of methyl 6-bromo-S-methyl-2,3-dihydro-1-benzofuran-7-carboxylate (1.7
g, 6.27 mmol} in MeOH {20 mbL) and water {7 mL) was added NaOH {0.75 g, 1€.81 mmol} at 0
°C and the mixture was stirred at 80 °C for 12 hrs. The mixture was concenirated to dryvness and
the residue was dissolved in water 20 mL). The mixture was acidified with 1N ag. HCl to pH~3
and extracied with EtDAc (3 x 20 mL). The combined organic layers were washed with brine,
dried over anhydrous Nax8O4, filtered and concentrated fo dryness to give the title compound
{1.3 g, 80.6% vield) as brown solid. 'H NMR (400 MHz, DMSO-ds) 8 7.25 (5, 1H} 4.57(t, /=
8.8 Tz, 2H), 3.14 (1, J= 8.4 Hz, 2H), 2.27 (s, 3H). LC/MS (EST) mv/z: 2557257 (M-HY.

Step 12: teri-buiyl N-{&~-bromo-S-methyi-2,3-dihydro-{-benzofuran-7-yljcarbamate

16345} To a solution of 6-bromo-5-methyl-2,3-dihydro- l-benzoturan-7T-carboxylic acid {1.3 g,
5.06 mmol) in t-BoOH (10 mL) and toluene {10 mL) was added DPPA (1.20 mL, 5.56 mmol}
and DIPEA {1.09 mL, 6.57 mmol} under N2 atmosphere and the mixture was stirred at 100 °C
for 3 hrs. The mixture was cooled to 1.1, and concentrated under reduced pressure to dryness, The
resichie was purified by flash chromatography {silica gel, 0 - 205 EtOAc in PE) to give the title
compound (1 g, 60.3% yield) as brown solid. 'H NMR (400 MHz, DMSG-ds) 8 8.41 (s, 1H),
700 (s, 1H), 453 (1, /=88 Hz, 2H), 3.15 (1, /=88 Hz, 2H), 2.27 (5, 3H}, 1.40 (s, 9H). LC/MS
(EST) m/=: 328/330 (M+H)Y"

Step 13: 6-brome-S-methyl-2,3-dihydro-1-benzofurar-7-amine

16306} To a solution of tert-butyl N-(6-bromo-5-methyl-2,3-dihydro- 1 -benzofuran-7-
yhcarbamate (1.1 g, 3.35 mmol) in EiOAc (4 mL) was added HCV1 4-dioxane (4 mL, 4M) at 0
°C and the reaction was stirred at 30 °C for 3 hrs. The mixture was concentrated under reduced
pressure 1o dryness and the residue was neutralized with saturated ag. NaHCO;3 solution. The
mixture was extracted with DCM (3 x 10 ml) and the combined organic layers were washed
with brine, dried over NaxSOs, filiered and concentrated to dryness to give the title compound
(660 mg, 86.4% yield) as yellow solid. 'H NMR (400 MHz, DMSO-ds) 8 6.51 (s, 1H), 4.51 {t, J
= 8.8 Hz, 3H), 3.08 (1, J=R8.6 He, ZH), 2.21 (s, 3H). LC/MS (ESI) nvz: 228/230 (M+H)"

Step 14: S-methyl-6-{pyrazolo]1,5-alpyridis-5-yi}-2,3-dihydro-1-benzofuran-T-amine
1936871 To a mixture of 6-bromo-3-fluore-2,3-dihydro-1-benzofuran-7-amine {500 mg, 2.16

mmol}, 5-(tetramethyl-1,3,2-dioxaborolan-2-ylipyrazolof 1,5-alpyridine (107 mg, (.44 mmol)

114
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and KoCO2 {182 mg, 1.32 mmol} in 1 4-dioxane (& mL) and HoO (2 mL} was added Pd(dpphHCl
{32.1 mg, 0.04 mmel) under No atmosphere, the mixture was degassed under No atmosphere for
three times and stirred under Nz atmosphere at 100 °C for | br. The mixture was dituted with
EtOAc, washed with water and brine, dried over anhydrous NaxSQOq, filtered and concentrated to
dryness. The residue was purified by flash chromatography {silica gel, § - 50% EtQAc in PEj to
give the title compound {126 mg, 22.3% vield) as gray solid. *H NMR {400 Mz, CDCI z) & 8.55
(d, /=T He, 1TH), 798 {d, /= 1.9 Hz, 1H), 743 (s, IH}, 6.65(d, J=7.1 Hz, TH}, 6.61 (s, 1H),
6.53 (3, 1}, 4.61 {1, /= 8.7 He, 2H), 3.45 (s, 211), 3.23 (1, J = 8.7 Mz, 2H)}, 2.03 (s, 3H). LC/MS
(EST) m/z: 266 (M+H)".

Intermediate B38: 3-fluoro-6-(pyrazolo{l,S-ajpyridin-5-yi}-2,3-dihydrobenzofuran-7-amine

HO. , HO.
HNO3, NH4Niy/,SO4 B o 190 °C HO.
D ———————————_— —_—mm _—
F DCM ON F K,CO3, MeCN Q\ NMP

Br Step 1 Br Step 2 OaN Step 3 ON F
Br Br
1 2 3 4
|O OH
Q,
O3 HO NaBH, HO. PPhs, DIAD Fe, NH,CI
DCM MeOH THF ON F EOHH,0
Step 4 O,N F Step 5 O:N F Step 6 Br Step 7
Br Br
5 6 7
0.

B@
>N _ SNMN HN F
Pd(dppf Cly,K,CO5 | N

1,4-dioxane, H,O
Step 8 A=
8 B38
Step I: 3-brome-4-fluorce-Z-nitrophenol
{8368} To a suspension of 3-bromo-4-fluorophenol (16 g, 84 nunol) and ammonivm nickel-

{ EI)suh‘,'a.t@ ( 12 g,42 mmoi) in DCM ( 100 mb) was added conc. HNGs (5.’74 ml., §9 mmol) aver

mixture was allowed to stir for 20 min and poured into ice-water. The layers were separated and
the agqueous layer was extracted with DUM (3 x 30 mb). The combined organic layers were dried
over anhydrous Na28Q0u4, filtered and concentrated to dryness. The residue was purified by flash

g, 35.3% vield)

oo

chromatography (silica gel, 0 - 3056 EtOQAc in PE) to give the title compound (7
grapiy g0, g P
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as yellow solid. 'T1 NMR (400 MLz, CDCL) § 9.09 (s, 1H), 7.30 (dd, J = 9.2, 7.6 Hz, 1), 7.12
(dd, /= 9.3, 4.6 Hz, 1H).

Step 2: 2-bromo-1-fluoro-3-nitro-4-(prop-2-en-1-yloxyibenzene
{8389} To asolution of 3-bromo-4-fluore-2-nitrophenol (26 g, 84.8 mmol) in acetonitrile (110

mb) was added KoCOs3 (35,1 g, 254 mmol) and 3-bromoprop-1-ene (14.75 mi, 169.5 mmol) at
room temperature and the muxture was stirred at 90 °C for 3 hus. The mixture was filtered and
the filtrate was concentrated under reduced pressure to dryness. The residue was purified by
flash chromatography (silica gel, 0 - 5% EtOAc in PE) to give the title compound {23 g, 98.3%
vield) as light vellow oil. 'H NMR (406 MHz, DMSO-ds) 8 7.63 {t, J = 9.2 Hz, 1H), 7.43 (dd, J
=92, 4.0 He, 1H), 36.00 - 591 {m, 1H), 5.31 {m, 2H), 537 - 5.26 (d, /= 4.8 Hz, 2H}. LO/MS
(EST) my/z: 276/278 (M+H)Y.

Step 3: 3-bromeo-4-Huoroe-Z-nitro-6-(prop-2-en-i-yiiphenol

18316} A solution of 2-bromo-1-fluoro-3-nitre-4-(prop-2-en-1 -yloxy)benzene (13.8 g, 50.0
mmol} in NMP (65 mL) was stirred at 1980 °C for 3 hrs. The mixtare was cooled to room
temperature and poured into ice-water {108 mL), The mixture was extracted with EtQAc (3 x 60
mL}. The combined organic layers were dried over anhydrous NazSO4, filtered and concentrated
to dryness. The residue was purified by flash chromatography (silica gel, 0 - 105 EtOAc in PE}
to give the title compound (4.9 g, 35.5% yield) as yellow oil. 'H NMR (400 Milz, CDCL:) § 9.29
(s, 1H),7.22(d, J=85Hz, 1H}, 5.97(d,7=2.7Hz, 1H), 537 -5.29 (m, 1H),3.4d {d, /= 6.6
He, 2H). LC/MS (ESI nv/z: 276/278 (M+H)".

Step 4: 2-(d-bromo-5-flnore-2-hydroexy-3-nitrophenyBacetaldehyde

16311} To a solution of 3-bromo-4-fluore-2-nitro-6-{prop-2-cn-1-yphenol (4.9 g, 17.8 mmol) in
DCM (10 ml) was bubbled with O3 at -55 °C for 20 mins followed by the addition of MexS (1
mkb, 13.52 mmol} and the mixture was stirred at 25 °C for 20 mins. The muixture was
concentrated {0 dryness and the residue was purified by flash chromatography (silica gel, 0 - 3%
FtOAc in PE) to give the title compound (4.5 g, 91.2% vyield) as yellow solid. 'H NMR (400
MHz, CDCL}&9.87 (1, /=76 Hz, 1H), 7.05{d, J= 5.8 Hz, [H),3.64 (d,/ =13 Hz, 2H).
LC/MS (EST) m/z: 278/280 (M+H)".
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Step 5: 3-brome-4-fluors-6-{2-hydroxyethyl}-2-nitrophenol
16312} To a sohution of 2-(4-bromo-5-fluore-2-hydroxy-3-nitrophenyiacetaldehyde (4.5 g, 16.2

mmol) in MeOH (5 mL)Y was added NaBH4 (733 mg, 19.4 mmol} in portions at §§ °C and the
mixture was stirred at 25 °C for 30 mins. The mixture was quenched with saturated ag. NH«(Cl
solution (50 mL), acidified with 1N ag. HCl to pH~S and extracted with EtOAc (3 x 20 mL). The
combined organic layers were washed with brine, dried over anhydrous Na2SOq, filtered and
concentrated to dryness to give the title compound (4.3 g, 94.9% vield) as veliow solid. 'H NMR
{400 MHz, CDCIYS 7.00 (4, /=52 He, 1H), 2.94 (1, /= 53.3 He, 21, 2.84 (t, /= 5.2 Hz, 2H).
LC/MS (EST) my/z: 280/282 (M+H)".

Step 6: 6-bromo-5-finoro-7-piire-2,3-dihydro-1-benzofuran

16313} To a mixture of 3-bromo-4-fluoro-6-(2-hydroxyethy}-2-nitrophenol (4.3 g, 15.4 mumol)
and PPha (8.05 g, 30.7 mmol) in THF (3 mL) was added DIAD {457 mE, 23.03 mmeol} drop-
wisely at § “C under N2 atmosphere and the mixture was stirred at 25 °C for 3 hrs. The mixture
was concenirated to dryness and the residue was purified by flash chromatography (silica gel, 0 -
10% of EtOAc in PE) to give the title compound (3.9 g, 96.9% yicld) as yellow solid. 'H NMR
(400 MHz, CDCLy 6 714 {4, /= 7.2 Hz, 1H), 4.79 (1, /= 8.8 Hz, 2H), 3.29 (t, / = 8.7 Hz, 2H).
LC/MS (BST) mvz: 262/264 (M+H)

Step 7: 6-bromo-3-fluore-2,3-dikydrobenzofuran-7-amine

18314} To a solution of 6-bromo-5-fluore-7-nitro-2.3-dihyvdrobenzotfuran {1 g, 3.82 mmeol) in
EtOH (10 mol) and H20 (3 mb) was added Fe powder (0.85 g, 15.3 mumol) followed by NH:CI
{1.63 g, 30.53 mmel) at room temperature under N2 atmosphere and the reaction was stirred at
56 °C for 1 hr. The mixture was filtered and the filtrate was concentrated to dryness to give the

title compound (850 mg, 95.9% vicld) as vellow solid. LC/MS (EST) m/z: 232/234 {(M+H)"

Step 8: S-fluoro-6-(pyrazolo{l,5-alpyridin-5-yi)-2,3-dihydrobenzofuran-7-amine

{8315} To a mixture of 6-bromo-3-fluore-2,3-dihydrobenzoluran-7-amine {250 mg, 1.08 mmol}
and 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhpyrazolo{ 1 ,5-alpyridine (263 mg, 1.08
mmol) in 1,4-dioxane (6 ml) and H20 (2 mL) was added KoCOs3 (372.3 mg, 2.69 munol)
followed by PA{dppHiCl (78.8 mg, 0.11 mmel} under Nz atmosphere. The mixture was degassed
under Nz atmosphere for three times and stirred at 160 °C under N2 atmosphere for | hr. The

mixture was diluted with water and extracted with EtOAc (3 x 10 mL}. The combined organic
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layers were washed with brine, dried over anhydrous Nax5Qu4, filtered and concentrated to
dryness. The residue was purified by flash chromatography (silica gel, 8 - 30% EtOAc in PE) to
give the title compound (140 mg, 48.3% yield) as yellow sohd. LO/MS (ESD (m/z): 270
(M+H)"

Intermediate B41: (7-amino-6-{pyrazofo{}.5-ajpyridin-3-yi}-2,3-dihydro-1H-inden-3-
vhimethanol

Pd(dppf)Clz, CO _HNOg, HpSO,
T Br MeOH, EtsN T AcOH T EtOH
\"/ Step 1 \n/ Step 2 \[r Step 3
O O O
1 3
CuBry,
isopentyl nitrite Fe/NH,4CI Pd(dppf)Cly,KoCO3
O. O -di
O,N ~ MeCN EtOHM,0 HzN < 14-dioxane/H,O
NH, O Br O
Step 4 Step & Step 6
4 6
HyoN O~ L|AIH4
—_—
N Step 7 N N
A 1
N N=

7

Step i: methyl 6-acetamido-2,3-dibydro-1H-indene-5-carboxylate

{8318} To asolution of N-{6-bromo-2,3-dihydro-1H-inden-S-ylacetamide (7 g, 27.5 mmol} in
MeOH (80 mb) and TEA (20 mL} was added Pd(dppDClz (2.02 g, 2.75 mmol} al room
temperature under Nz atmosphere. The mixture was degassed under Nz atmosphere for three
times and stirred under CO atmosphere al 80 °C for 16 hrs. The mixture was cooled to room
temperature and concentrated to dryness. The residue was purified by flash chromatography

as

{silica gel, 0 - 50% EtOAc in PE) to give the title compound (3.6 g, 56.0% yield) as yellow solid.

LO/MS (EST) mv/z: 234 (M)

Step 2: methyl 6-acetamido-7-nitre-2,3-dibvdro- | H-indene-5-carboxylate
[8317] HNG: (10 mb, 42% w.t) was slowly added to HaS804 (8 mb) at 6 °C while keeping the
internal temperature below 20 °C. The mixture was stirred at § °C for 10 mins. Then a mixture of

methy! 6-acetamido-2,3-dihydro-1H-indene-5-carboxylate (1.9 g, 8.15 mmol} in AcOH {10 mL)

-
e
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and HxSO4 (5 mL} was added at § °C. The resulting mixture was stirred at room temperature for
19 mins and poured onto ice~water, The mixture was basified with 2 M aq.NaGH to pH~8 and
extracted with EtOAc (3 x 20 mL). The combined organie layers were washed with water and
brine, dried over anhydrous NaxSO4, filtered and concentrated to dryness. The residue was
purified by tlash chiromatography (silica gel, & - 40% EtOAc in PE) to give the title compound
(1.5 g, 66.2% yield) as yellow solid. 'H NMR (400 MHz, CDCI) 8 10.19 (s, 1H), 8.01 (s, 1),
395 (s, 3H), 3.20 (1, /=75 Hz, 2H), 3.02 - 298 (m, 2H), 2.21 (s, 3H), 2.18 - 2,13 {m, 2H).
LO/MS (ESD nv/z: 279 (M-+H)'.

Step 3: methyl S-amino-7-nitro-2,3~dthydro-1 H-indene-5-carboxylate

{8318} To a solution of methy! S-acetanmide-7-nitro-2,3-dihydro-1 H-indene-3-carboxylate (1.5 g,
5.39 mmol) i FtOH (20 mL) was added ag.HC (10 mL, 6M) al room temperature and the
mixture was stirred at 100 °C for & hrs. The mixture was concentrated under reduced pressure o
dryness and the residue was basified with drop-wise addition of 2M ag.NaOH solstion. The
agueous layer was extracted with DCM (2 x 20 mL). The combined organic layers were washed
with brine, dried over anhiydrous NaxSOu, filtered and concentrated to dryness. The residue was
purified by flash chromatography (0 - 20% EtOAc in PE) to give the title compound {0.92 g,
72.3% yield} as yellow solid. 'TI NMR (400 Mz, CI3CI3) 8 8.18 (s, 2H), 8.03 {5, 1H), 3.89 (s,
3H), 3.35 (t, J = 7.5 Hz, 211, 2.86 (1, 7= 7.5 Hz, 210}, 2.12 - 2.04 {m, 2[). LC/MS (EST) m/z:
237 (M+Y

Step 4: methyl 6-brome-7-nitre-2,3-dihydro-1ii-indene-S-carboxylate

{8319} To a solation of methyl 6-amino-7-nitro-2,3-dihydro-1 H-indene-S-carboxylate (0.9 ¢,
3.81 mmol) in MeCN (8 mL) was added 3-methylbutyl nitrite (0.56 mL, 4.19 mumol) and the
mixiure was stirred at 35 °C for 10 mins. Then CuBr (0.94 g, 4.19 mmol) was added and the
resulting mixture was stirred at 70 °C for 20 mins. The mixture was cooled to room temperature
and 1N ag. HCL(20 mbL} was added. The mixture was exiracted with EtOAc (3 x 20 md) and the
corabined organic layers were washed with brine, dried over anhydrous Na:SQu, filtered and
concentrated to dryness. The residue was purified by flash chromatography {0 - 30% EtOAc in
PE) to give the title compound (0.7 g, 61.2% vield) as vellow solid. 'H NMR {400 Miiz, CDCls)
§7.71 {5, 1H), 3.95 (s, 3H)}, 3.04 - 2.98 (m, 4H}, 2.25 - 2.17 (m, 2H).
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Step 5: methyl 6-brome-7-nitre-2,3-¢ihydro-1H-indene-S-carboxylate

[6328] To a solution of methyl 6-bromo-T-nitro-2,3-dihydro-1 H-indene-5-carboxylate {700 mg,
2.33 mmol} in BtOH (10 mi) and H2O (5 mL) was added Fe (521 mg, 9.33 mmol) and NHa(l
{998 mg, 18.7 mmol) at room teroperature and the mixture was stivred at 90 °C for 20 mins. The
mixture was fillered and the filtrate was extracted with EtOAc (2 x 10 mL). The combined
organic layers were washed with water and brine, dried over anhydrous Na2SQ,, filtered and
concentrated to dryness. The residue was purified by flash chromatography (silica gel, § - 10%
EtOAc in PE) to give the title compound (500 mg, 79.4% yield) as yellow solid. LO/MS (ESD
myz: 270/272 (MAHH)

Step 6: methyl 7-amino~6-(pyrazolo|i,S-ajpyridin-3-yi}-2 3-dihydro-1 H-indene-5-
carboxylate

(8321} To a mixture of methyl 6-bromo-7-nitro-2,3-dihydro-1 H-indene-S-carboxylate (100 mg,
.37 mmol) and 3-(tetramethyl-1,3,2-dioxaborolan-2-yDpyrazolo{1,5-alpyridine (108 mg, 0.44
mmol} in 1.4-dioxane (4 mbL) and H2O (1 mL) was added K2U03 (128 mg, 0.93 mmol) followed
by Pd{dppHCL: (27 mg, 0.04 mmol} under N2 atmosphere. The mixture was degassed vonder
under N2 atmosphere for three times and stirred at 100 °C for 2 hrs. The mixture was diluted with
EtOAc, washed with water and brine, dried over anhydrous NaaSQOu, filtered and concentrated to
dryness. The residue was purified by flash chromatography {silica gel, § - 40% EtQAc in PE} to
give the title compound (60 mg, 52.7% vield) as vellow solid. 'H NMR (400 MHz, CDCl3} 8
8.54(d, J="T72He, 1H), 797 (s, IH), 7.40 (s, 1H), 7.29 (s, L H}, 6.67 {4, /= 7.2 Hz, 1H), 6.51

(s, 111}, 3.59 (s, 311}, 3.00 (1, J = 7.4 Hz, 21}, 2.78 (1, J = 7.4 Hz, 2H), 2.23 - 2.16 (m, 21).
LC/MS (BST) (0vz): 308 (M+H)".

Step 7: (7-amino-6-{pyrazeloll,5-a]pyridin-S-yi}-2,3-dikvdro-1 H-inden-5-yjmethanol
18322} To a solution of methyl 7-amino-6-(pyrazola{1,5-alpyridin-5-y1)-2.3-dihydro- | H-indene-
S-carboxylate (60 mg, 0.20 mmol) in THF (3 mL) was added LiAlHs (14.8 mg, 0.39 nunol) at
°C under M2 atmosphere and the mixture was stirred at room temperature for 2 hrs. The muxture
was quenched with sodium sulfate decahydrate at § °C and filiered. The filirate was concentraled
to dryness and the residue was purified by flash chromatography {silica gel, {} - 70% EtOAc in
PE) to give the title compound (30 mg, 55.0% yield) as yellow solid. 'H NMR (400 MHz,
CDCI} 3856 (4, F=70Hz 1H), 800(d, J=2.0Hz, H), 7.5 (5, 1H), 6.91 {5, 1H), 6.72 - 6.70
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(m, 111}, 6.55 (s, 111}, 4.43 - 4.36 {m, 211}, 3.50 (s, 201), 2.99 {1, J = 7.5 Hz, 210), 2.77 (£, J = 7.3

Hz, 2H), 2.22 - 2.14 {m, 2H). LC/MS (EST) m/z: 280 (M+H)".

The intermediates in the foliowing Table { were prepared by using a method analogous to

that used to prepare the intermediates as described herein.

Table §

PCT/US2022/077120

intermediate

Analytical data

method

HoN
=

NN

\/

Intermediate Bl

1 NMR (400 Milz, CDCL) 8 8.16
(d, J = 6.9 Hz, 1ID, 7.71 (s, 11},
7.65 (s, 1}, 7.59 (s, 1), 7.02 {(d, J
= 7.6 Hz, 1H), 6.95 (d, J = 6.6 Hz,
tHY, 677 (d, J = 7.6 Hz, 1), 2.96
{t, J=7.5Hz 2H),2.77 {t, /= 7.3
Hz, 2H), 2.23 - 2,11 (m, 2H).
LC/MS (ESD (m/z): 250 (M+H)"

Intermediate B2

HyN

LC/MS (ESI) m/z: 264 (ML)

Intermediate B6

N
(7

{stermediate B3

' NMR (400 MUz, DMSO-ds) &
8.32 (s, 1H0), 7.92 (s, 1H), 7.58 (s,
2H), 6.96 (d, J= 9.1 Hz, 11, 6.46
(s, 1H),4.32 (s, 211}, 2.79 (1, /= 7.4
Hz, 20}, 2.65 (4, J = 7.2 Tiz, 211),
2.00 (d, J = 7.2 Hz, 210, 1.92 (s,
3H). LO/MS (ESD) miz 264
(MHH)

Intermediate B6

HoN

-

Intermediate B4

Y NMR (400 Mz, CDCL) § 8.67
{s, 1H}, 837 (5, 1), 7.81 {d, /=90
Hz, 1H), 7.67 (d, J = 9.2 Hz, 1H),
6.99 (4, /= 7.5 Hz, 1H), 6.79 (d, J
= 7.5 Hz, 1H), 298 {1, /= 7.5 Hz,
28}, 278 (t, J = 7.3 Hz, 2H), 2.26 -
2.12 (m, 2H). LO/MS (BSI) nvz:
251 {M+H)

Intermediate B2
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HyN
X
L
Nt

Intermediate B4-1

I NMR (400 MHz, CDCI) 8

8.51 (s, 1H), 8.39 (s, 1H), 7.87 (d,
J=9.1Hz, 1H), 7.44 (dd, /= 9.0,
1.4 Hz, 1H), 6.69 (s, 1H), 2.94 (1, J
= 7.5 e, 21, 2.74 (1, J = 7.2 Bz,
2, 2.19 - 2.11 (m, 21), 2.03 (s,
). LOMS (EST) m/z: 265
(M)

Intermediate B6

HyoN
| N
NN
N=/

Intermediate BS

'H NMR (400 Mz, CDClL) 8 8.62
(d, J = 7.0 Tiz, 1), 8.36 (s, 11},
7.86 (s, 1), 7.21 (d, J = 6.9 Tz,
1H), 7.03 (d, J = 7.6 Hz, 111, 6.80
(d, J= 7.6z, 1H), 2.98 ¢, J= 7.5
Hz, 201, 278 (4 J = 7.3 Hz, 2H),
2.25 - 2.09 (m, 2H). LO/MS (ESD
(m/z): 251 (MY

Intermediate B2

Intermediate B7

'H NMR (400 MHz, DMSO-ds) 5
8.67{(d, J=72Hz 1H),799(d,J
= 1.9 Hz, 1H}, 7.62 (s, 1H), 692 -
6.84 (m, 2T}, 6.60 - 6.58 {m, 2H},
4.66 (s, 2H), 2.83 (t, J = 7.4 Hg,
2HY, 2,71 {t, /=73 Hz, 2H), 2.07 -
1.99 (m, 2H). LC/MS (B8 (m/z):
250 (M+H)".

Intermediate B2

H,N

Intermediate B7-1

1 NMR (400 Mz, CDCL:) 8 8.55
(s, 1ID), 7.97 (d, J = 1.6 Tz, 11},
7.59 (d, J = 9.0 Hz, 1H), 7.23 (s,
), 7.01 (d, /= 7.6 Hz, 111, 6.78
(d, S = 7.5 Hz, 1H), 6.55 (s, 1H),
297 (1, J=7.5Hz, 2H), 278 {t, J =
7.3 Hz, 2H), 2.22 - 2.12 {m, 2H).
LC/MS (ESD (m/z): 250 (M+H)"

Intermediate B2

Intermediate B7-2

'H NMR (400 Mz, CDCL) 3 8.55
(d, /=71 Hz 1H),799(d,J=22
Hz, 1H), 7.44 (s, 1H), 6.74 - 6.62
{m, 2H), 6.53 (d, J = 1.9 Hz, 1H)},
294, J=75Hz2H),2.74 4, 7=
7.3 Hez, 2H), 248 - 211 {m, 2H},
2.06 (s, 3H). LC/MS (ESDH (m/z);
264 (M+H)",

Intermediate B6
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Tntermediate B7-3

LC/MS (ES) (nvz): 264 (M)

HoN

Intermediate B8

LC/MS (ESD) (nvz): 251 (M)

Intermediate B2

Intermediate BY

" NMR (400 MHz, CDCIR} § 8.77
{(d, J = 7.2 He, 1H), 8.05 (s, 1),
779 (s, 1H), 715 (d, J = 7.2 Hz,
1Hy, 7.02 (d, J= 7.6 Hz, 1), 6.80
(d, J=7.6Hz 1H), 298 (1, /=75
Hz, 2H), 279 (1, J = 7.3 Hz, 2H),
2.28 - 2.11 (m, 2H). LO/MS (ESD
(m/zy: 251 (M+E)".

Intermediate B2

H,N
|\
NI
)

N=N

Intermediate B9-1

TH NMR (400 Mz, CDCL) 8 8.83
(d, J = 7.2 Hz, 1H), 8.08 (s, 1),
7.63 (s, 1), 6.90 (d, J = 7.1 Tz,
i), 6.6 (s, 171), 2.94 (1, /= 7.5
Hz, 201, 2.76 - 2.72 (m. 21D, 2.16
(t, J= 7.4 Hz, 2H), 2.04 (s, 3H).
LC/MS (BSD mv/z: 267 (M)

Intermediate B6

HoN
| =
NN
b=y

Intermediate Big

TH NMR (400 MHz, CDCLY 8 8.17
(s, 1H), 8.01 (d, J = 7.0 Hz, 1H),
7.45 (s, 1H), 7.34 (5, 1H), 6.66 (s,
{H), 6.47 (d, J = 7.0 Hz, 111), 2.93
(t, J=7.5Tk 2M), 2.73 (1, J= 7.2
Mz, 201, 2.19 - 2.10 (m, 2.
LC/MS (BST) (nvz): 251 (M+H)

Intermediate B2
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Y NMR (400 Mz, CDCL) § 8.87
{s, 1H), 821 {(d, /= 7.0 Hz, 1H),
771 (s, 1H), 6.80 {(d, J = 6.9 Hz,
1H), 6.68 (s, 1H), 2.94 (1, S = 7.5
Hz, 283, 2.74 (t, J = 7.2 Hz, 2H),
2,19 - 2,11 (m, 2H), 2.06 (s, 310).
LO/MS (ESD (mn/z): 265 (M)

Intermediate B6

WO 2023/056264
HoN
| \
N™ Ny
=N
Intermediate B10-1
H,N
N
|
NN
N=/

" NMER (400 MHz, DMSO-ds) &
8.95{d, S=6.9 Hz, 1H, 8.49 {5,
TH), 7.55 (5, 1H), 6.93{d, /=69
Hz, 1H), 6.47 (s, 1H), 4.34 (5, 2H),
2794, J="74He, 2H), 2,65,
=72 e, 283, 2.02 - 1.96 (m, 2H),
1.91 (s, 3H). LC/MS (ESH mv/z:
265 (M+H)".

Intermediaie B6

Intermediate B12

LC/MS (ESD) (nv/z): 251 (M)

Intermediate B2

H,N
S
N

|
\

=/

Intermediate Bi5S

'H NMR (400 Mz, CDHCLa 814
(s, TH), 7.97 (s, 1H), 7.50 (d, /= 9.4
Hz, 1H). 7.46 (s, 1H), 6.99 (d, 7=
7.6 Hz, 1H), 685 {(d, J = 9.3 Hz,
VH), 6.76 (d, J = 7.5 Hz, 1), 2.97
(L 7= 7.4 He, 2H), 277 (L J = 7.3
Hy, 2H), 223 - 2.12 (m, 2H).
LO/MS (BSD (m/z): 250 (M+H)'.

Intermediate B2

H,N
I\
N
Wi
N

Intermediate B15-§

LC/MS (EST) (m/z): 264 (M+H) .

Intermediate B6
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HoN
S
|
N7\
\w/

Intermediate B17

LC/MS (ES) (nvz): 264 (M)

Intermediate B2

H,N
| x
N7
\=y

Intermediate B8

LC/MS (BST) (nvz): 264 (M+H)

Intermediate B2

Intermediate B19

LC/MS (EST) {m/z): 264 (M+11)

Intermediate B2

HoN
=
o

A\
NN

Intermediate B21

LO/MS (EST (m/z): 250 (M+H)

Intermediate B2

HoN

Y

N N
\

Intermediate B22

"HONMR (400 MHz, DMSO-ds) 8
820 (4, J = 4.8 Hz, 1H), 7.50 (d, J
=33 Hz, 1H), 7.05 (d, J = 4.8 Hz,
1H), 6.95 (d, .= 7.6 Hz, 111, 6.62
(d,J=7.5 Hz, 1H), 6.26 {d. J = 3.3
Hz, 1H), 3.84 (s, 3H), 2.86 (1, J =
7.4 Hz, 2H). 2.73 (t, J = 73 Hz,
2H), 2.12 - 1.95 (m, 2H). LO/MS
(ESI) (nv/z): 264 (M+H"

Intermediate B2
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HoN

7 N

Ve

Intermediate B23

LC/MS (ESD) (n/2):

290 (M+H).

Intermediate B2

HoN

/
Z

\Y
z
Z

Tntermediate B24

LC/MS {(ESI) (nvz):

295 (MAHY. | Intermediate B2

HoN

A/
#

\
p=4
O,

Intermediate B25

LC/MS (EST) (nvz): 334 (M)

Intermediate B2

H,N

QA 4

\ZQ,/

Intermediate B26

LC/MS (EST) (nvz): 333 (M+H)",

Intermediate B2

HoN

QA /

.

'H NMR (400 MHz, DMSO) 8
8.30(d, J= 4.7 Hz, 1), 7.57 (4, J
= 3.4 Tz, 111, 7.09 {d, /= 4.7 Hz,
1), 6.97 (d, J= 7.5 Hz, 1H), 6.66
(d,J=7.6 Hz, 11, 6.32 (d, J =
3.3 Hz, 1H), 5.57 (d, J= 2.3 Hz,
{H), 4.11 (dd, 7= 14.9, 7.9 Hz,
1), 4.02 (dd, = 9.1, 6.1 Hz, iID),

3.92 -3.84 (m, 21, 2.87 (1, /= 7.4

Intermediate B2
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Intermediate B27

Hz, 2HY, 2.75 (t, =7.2 Hz, 2H),
227 -2.12(m, 1H), 2.13 - 1.96
{m, 2H). LC/MS (ESI) {(nv/z): 320
{(M+H)",

H,N
AN

&

Intermediate B27-1

A/

LO/MS (EST (m/z): 306 (M+H)

Intermediate B2

HoN
=

A\
NT N
B

N

ocC

Intermediate B27-2

1 NMR (400 Milz, CDCl:) 8 8.58
(d,J=3.8Hz 11, 7.62(d, /= 3.9
Hz, 1H), 7.12 (d, J = 3.5 Hz, 1),
6.68 (s, 1H), 628 (d, J = 3.9 Hz,
THY, 2.95 (1, J = 7.5 Hz, 2H), 2.7¢
{t, J= 7.3 Hz 2H), 2.19 - 2.12 {m,
ZH), 1.93 (s, 3H), 1.24 (s, OH).
LC/MS (ESD (m/z): 364 (M+D"

Intermediate Bé

e

S\

N=/

HaN

Intermediate BZ§

LO/MS (EST) (m/z): 264 (M+H)"

Intermediate B2

HoN

LC/MS (EST) {m/z): 264 (MAIT)

Intermediate B2

Intermediate B38

LO/MS (EST) (mv/z): 250 (M+H)™

Intermediate Bé




WO 2023/056264

PCT/US2022/077120

HaN
|\
N A
HN/

Intermediate B3I

LC/MS (EST) (nvz): 250 (M)

Intermediate B2

HaN
=
N >
SN
\

Intermediate B32

LC/MS (BST) (nvz): 264 (M+H)

Intermediate B2

HoN
Z
LI
N N
\

Intermediate B33

LO/MS (ESD) (m/2): 265 (M+H).

Intermediate B2

HoN

"H NMR (400 MHz, CDCL) § 8.44
{(d, J = 7.1 Hz, 1H), 7.30 (s, 1),
6.66 (s, 1H), 6.56 (d, J = 7.0 Hz,
1H), 6.29 (s, 1H), zm (, J=74
Hz, 2H), 2.73 (t, J = 3 iz, 2H),
251 (s, 3H), 2.15 (d, J = 7.4 Hz,
2H), 2.05 (s, 3H). L( MS (ESD
m/z: 278 (MY

Intermediate B6

HoN

N
\
N

Intermediate B35

TH NMR (400 Mz, CDClL) 8 8.56
{(d,J=7.1Hz 1), 7.99 (d, J= 2.1
Hz, 1H), 7.50 (s, 1H), 6.84 (s, 1H),
6.69 (dd, J= 7.1, 1.6 He, 1H), 6.56
(d, J = 1.6 Hz, 1H), 3 6'@ (s. 211),
2.94 (t, F= 7.5 Hz, 210, 2.72 (1, J

7.3 Tz, 210, 2.21 - 2.11 (m, 210
LO/MS (ESD) m/z: 284 (ML),

Intermediate

Bi6
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H NMR {400 MHz, DMSO-da) 8 | Intermediate
9.28 (d, /= 1.8 Hz, 11D), 8.61 (dd,

HaN o J=69. 14 1hz, 11), 7.54 (s, 110), | 019
EN 6.79-6.70 (m, 1H), 6,66, J=
| WA 1.1 Hz, LH), 4.84 (s, 2FD), 2.83 (1, J
ey = 6.6 Hz, 2H), 2.67 {t, J= 7.0 Hz,
2H), 2.06 - 1.9% {m, 2H). LO/MS
Intermediate B39 (EST) (m/z): 285 (M+H)"
"HNMR (400 MHz, CDCL) 8 Intermediate Bé
8.51 (s, 1H), 8.39 (s, 1FD), 7.87 (d.
HoN J= 0.1 He, 1H), 7.44 (dd, 7= 9.0,
N 1.4 He, 1H), 6.69 (s, 1H), 2.94 (¢, J
N, = 7.3 Hy, 2H), 274 (4, 0= 7.2 Hy,
W 2H), 2.19 - 2,11 {m, 2H), 2.03 (s,

3H), LO/MS (ESE mv/z: 265
Intermediate B40 (M+HY.

Example 1@ I-cyclepropybN-{{(6-methyh-5-(pyrazels{l.S-ajpyridin-S-yI}-2,3-dibydro-1 H-
inden-4-yijcarbameoyl)-1 H-pyrazole-3-sulfonamide

Qoo NH,
/o
N’N
1) Triphosgene
TEA, THF
2) NaH, THF
A26 Example 1

16323} To a mixture of 6-methyl-S-(pyrazolo[!,5-alpyridin-5-y1}-2,3-dihydro- 1 H-inden-4-amine
(60 mg, 0.23 mmol) and BN (.06 mb, 0.46 mmol} in THF {4 mbL} was added wriphosgene (36
mg, 0.1 1 mmol) at 0 °C under Nz atmosphere and the mixture was stirred at 0 °C for 0.5 br. The
mixture was filiered and the filtrale was added to a mixture of [-cyclopropyl- [H-pyrazole-3-
suifonamide (43 mg, 0.23 nunol) and Nal (23 mg, 01.57 mmol, 60% dispersion in mineral oil} in
THF (5 mb) at 0 °C. The resulting mixture was stirred at 1.1, for 15 mins and poured info ice-
water. The mixture was washed with EtOAc twice and the aqueous layer was acidified with IN
a. HCI to pH~S. The mixture was extracted with EtOAc (3 x 18 mL) and the combined organic
layers were washed with brine, dried over anhydrous NaxSO4, filtered and concentrated to
dryness, The residue was purified by prep-HPLC to give the title compound {(18.0 mg, 16.6%
vield) as white solid. 'TI NMR (400 Mz, DMSO-ds) 8 8.26 {d, J = 28.8 Tz, 211, 7.93 (4, J =
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9.2 Tz, 1FD), 7.77 (s, 11D, 7.62 (s, 1FE), 7.38 (d, J = 7.6 Uz, 1I1), 7.28 (d, 7 = 9.4 T1z, 1), 7.19(d,
J=80 Hz, 111), 3.94 (d, /= 7.3 Hz, 2H), 2.93 {d, J= 7.5 iz, 2), 2.02 - 1.98 (m, 2H), 1.26 -
1.22 (o, 2FD), 0.85 - 0.83 (m, 1TD), 0.54 - 0.48 (m, 21, 0.38 - 0.31 {m, 2H). LC/MS (E8T) (mv/z):
477 (M.

Exampie 2: N-({6-cyano-S-(fmidaze[1,5-alpyridin-T-vi)-2,3-dihvdro-1H-inden-4-
yvilcarbamoyh-4-(Z-hydroxyprepan-2-yhihiophene-Z-sulfonamide

/S o
1) Oxalyl chloride >_<;K S 0\\81,0 By
THF O "NH; NN CN
— I B H
NaNj, THF a X
2) Nals, THF |
Step 1 Step 2 HO N
p p \:N

Example 2

Step I: 6-(imidaze[i,5-alpyridin-7-yl}-7-isocyanate-2,3-dikydro-1 H-indene-S-carboniirile
18324} To a solution of 6-cyano-3-{imidazo|1,5-alpyridin-7-yi}-2,3-dihydro- 1H-indene-4-

carboxylic acid (100 mg, 0.30 nymol) in THF (5 mlL) was added oxaly! chloride (42 mg, 0.30
mmol} followed by DMF {0.05 mL) at ¢ °C the mixture was stirred at r.t. for 1.5 hws. The
mixture was concentrated to dryness. The residue was dissolved with THF (3 mL) and NaN; (50
mg, 1.5 mmol) was added at § °C. The resulting mixture was stirred at 70 °C for | hr and directly
used in the next reaction without any work-up. LC/MS (EST mvz: 301 (M)

Step 2: N-({(6-cyvanoe-3-(imidaze{l,5-alpyridin-7-yi}-2,3-dihydro-1 H-inden-4-ylicarbameoyi}-

4-(Z-hvdroxypropan-2-yhihiophene-Z-sulfonamide
18325} To a solution of 5-(2-hydroxypropan-2-yDthiophene-3-suifonamide {60 mg, 8.27 nunoch)

in THF (3 mi) was added Nahlk (19 mg, 0.71 nunol, 60% dispersion in mineral oil) at 0 °C and
the mixture was stirred at 0 °C for 30 mins. Then 6-{imidazo[1,5-alpyridin-7-yl}-7-isocyanato-
2,3-dihydro-1H-indene-5-carbonitrile (80 mg, 0.27 mmel) in THF (5 mL) was added and the
mixiure was stirred at § °C for | hr. The mixture was poured into ice-water and neutralized with

IN ag. HCl to pH~5. The mixture was extracted with DCM (2 x 10 mid.} and the combined
organic layers were washed with water and brine, dried over NaxSQO4, filtered and concentrated to
dryness. Theresidue was purified by prep-HPLC {Cis, 10 - 80% acctonitriie in HaO with 0.1%
ammonium bicarbonate) fo give the title compound (16 mg, 11.5% yield) as white solid. 'H
NMR. (400MHz, DMSO-ds) § 843 (5, 1H), 8.28(d, /= 7.2 Hz, 1), 7.63 - 7.52 (m, 2H), 7.47 (5,
TH), 7.41 (5, 1H), 6,98 (5, 1H), 6,41 {d, J=T73 Hz, 1H), 5.14 (s, 1H), 2.95 (1, /= 7.4 Hz, 2H),
2.80 - 2.74 (m, 2H), 2.03 - 1.95 (m, 2H), 1.41 (s, 6H). LO/MS (EST) m/z: 522 (M+H)".
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Example 3: 3-cyclopropoxy-N-({(6-methyl-S5-(1H-pyrrolei23-bipyridin-4-y1}-2,3-dihydro-
1H-inden~4-yhcarbamoyvlicyclobutane-1-salfonamide

o o
O (o1
[7 NH, N
HoN _ 07T A5 P N N _TFA DCM 3\ N
= 1) Triphosgene =
O N TEA, THF 3 C |
N N\B 2) NaH, THF N
o¢ Step 1 Boc Step 2
B27-2 2 Example 3

Step 1: tertbuiyl  4-(4-0G~{3-cyclopropoxyeyciobuatyDsuifonyDureido)-6~-methyh-2,3-
dibydro-1H-inden-5-yD-1H-pyrrole]2,3-bipyridine-I-carbexylate
16326} The titic compound was prepared as described for Example ¥ from 3-

cyclopropoxyeyclobutane-1-sulfonamide (intermediate A25) and tert-butyl 4-{4-amine-6-
methyi-2,3-dihydro-1H-inden-5-y1)-1H-pyrrolo{2,3-blpyridine- I -carboxylate {intermediate

B27-2). LO/MS (EST) m/z: 58] (M+H) g

Step 2t 3-cyclepropoxy-N-{({6-methyi-3-(1H-pyrroio}2,3-blpyridin-4-yl}-2,3-dikydra-1 H-
inden-4-yhcarbamoyljeyclobutane-1-sulfonamide (Example 53}
183271 To a solution of tert-butyl 4-{4-( {{(3-cyclopropoxycyciobutyDsulfonyl]carbamoyl}

amingoj-6-methyi-2,3-dilydro-1 Hinden-5-y1}-1 H-pyrrolo{2.3-blpyridine- I -carboxylate (63 mg
(.11 ounol) in DCM (9 mL) was added TFA (2,20 mL, 30.3 mmol} at 0 °C and the mixture was
stirred at room temperature for 1 howr. The mixture was neutralized with saturated agq. NaHCOs
solution and extracted with EtOAc (3 x 5 mL). The combined organic layers were dried over
anhydrous Na:xSOs, filtered and concentrated to dryness. The residue was purified by prep-HPLC
to give the title compound (3 mg, 4.03% vield) as white solid. 'H NMR (400 MHz, DMSQ-ds) 8
HL.73(d, /= 8.4 Hz, 1H), 827 (dd, /= 6.5, 4.9 Hz, 1H), 7.54 - 7.42 {(m, 1H), 7.24 (s, 111}, 7. 14
(s, 1H), 6.80 (1, /= 5.1 Hz, 1H), 5.96 {5, 1H}, 4.14 - 3.93 (m, IH) 370 - 336 (m, 111, 3.25

3,19 (m, 1H), 2.97 - 2,88 (m, 2H), 2.84 - 2.66 (m, 2H), 2.42 1 {m, 3H), 2.08 - 1.92 (m, 3H),
1.92 (s, 3H), 0.50 - 0.42 (m, 4H). LO/MS (ESD my/e: 481 ('L\/E%H)*.

Exampie 4: I{cycloprepyimethyD-N-{{5-(f-methyl-1H-pyrroie2,3-bipyridin-4-vi)-2,3-
dihydro-iH-inden-4-vijcarbamoyl)-i H-pyrazole-4-sulfonamide

0, NH2
<k; O\\ //O 9
S4PAN
HzN N//\/||/ N N
1) Tnphosgene N 7
7T TEA, THF IR
X, 2) NaH, THF 7N
N »
N $ N
B22 Example 4

L
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[8328] The title compound was prepared as described for Example 1 from 1-
{cyclopropylmethyly-1H-pyrazole-4-sulfonamide (intermediate A3} and 5-(1-methyl-1H-
pyirolo{ 2, 3-blpyridin-4-y1H)-2,3-dihydro- | H-inden-4-amine (intermediate B22). The residue was
purified by prep HPLC to give the title compound as white solid. 'l NMR {400 MHz, DMSO-
d3 8 818 (4, S =49 Hz, 1H), 8.02(s, 1H), 7.58(s, 1H), 733 (d, /=35 Hz, 1H,7.13{d, /=31
Hz,2H}, 6.9 (d, /=49 Hz, 1H), 6.17{d, /=35Hz, 1H),3.99(d, /=72 Hz, 2H), 3.84 (s, 3H),
293, J=T4Hz, 2H), 276, J=T.4 Hz, 2H), 2.02 - 1.94 {m, 2H), 1.29 - 1.17 (m, 1H), 0.52
(dt, J= 8.0, 2.9 Hz, 2H), 0.40 - 0.34 (m, 2H). LC/MS (ES) (m/z): 481 (M+H)".

Exampie 5;: N«(5-(H-pyrrole]2,3-bpyridin-4-yi}-2,3-dihydro-1H-inden-4-yiearbamoyl}-1-
{cyvclopropyimethyl)-1H-pyrazole-4-sulfonamide

<k O, .NH;
NN\’ a3 O‘\S’(Oj\
HoN _ TN N
e ) Q8
Sy H 2) NaH, THF $ N H
B27 Example 5

16328} The title compound was prepared as described for Example ¥ from [-
{cyclopropyimethyl)- 1 H-pyrazole-4-sulfonamide (intermediate A3) and 5-(1 H-pyrrolof2,3-
blpyridin-4-y1}-2,3-dihydro-1 H-inden-4-amine (intermediate B27). The residue was purified by
prep HPLC to give the title compound as white solid. ' NMR (400 Mz, DMSO-ds) § 11.65 (s,
PH), 822 (5, 1H), 8.15{d, J= 1.1 He, 1H), 7.71 (s, 1H), 7.40 (s, 1H), 7.24 - 7.23 (m, 111), 7.21 -
705 (m, 2H), 6.83 (d, S =49 Hz, 1H), 6.10-6.09 (m, 1H), 404 (d, /=72 Hz, 211), 294 (1, J =
7.4 He, 2H3, 273 (4, =73 Hz, 2H), 2.04 - 1.97 (m, 2H), 1.29 - 1.21 (m, 1H), 0.56 - 0.51 (m,
2H), 0.41 - 0.37 {m, 28H). LC/MS (BSD) (mv/z): 477 (M+H)".

Exampie 6: I{cycloprepyimethyD-N-{{6-methyb-5-(pyrazols{l,S-alpyridin-5-yh-2.3-
dihydro-iH-inden-4-vijcarbamoyl)-i H-pyrazole-4-sulfonamide

<k_ O.-S,NH2
N:\‘j )
A3

HoN
X 1) Triphosgene
| TEA, THF
N 2) NaH, THF
l‘\l‘
B7-2 Example 6
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[8338] The title compound was prepared as described for Example 1 from 1-
{cyclopropyimethyly-1H-pyrazole-4-sulfonamide (ntermediate A3} and 6-mcethyl-5-
{pyrazolo[1,5-alpyridin-S-y1}-2,3-dihvdro-1 H-inden-4-amine (intermediate B7-2). The residue
was purified by prep. HPLC to give the title compound as white solid. "H NMR (400 MHz,
DBMSO-dsy 6 8.52 {d, /=7.1 Hz, 1H), 8.07 (5, IH), 8060 (d, /=22 Hz, 1H), 760 (s, 1H), 7.34
(s, TH), 7.03 (s, 1H), 6.52{d, /= 1.6 He, 1H), 648 (dd, /=72, 1.7 Hz, 1H), 399 (d.J=7.2 He,
2H), 2.87 (6, =73 Hz, 2H), 2.72 - 2.61 (m, 2H), 2.04 (s, 3H}, 2.00 - 1.90 (m, 2H), 1.30 - 1.17
{(m, 17D, .55 - 0.51 (m, 21}, 0.39 - 0.35 (m, 2H). LC/MS (BSD nv/z: 491 (M+EH)"

Exampile 7: I~cyclopropyimethy-N-{(8-(pyrazels|i S-ajpyridin-S-y})-2 3-dihydro-1H-
inden-4-yijcarbamoyl)-1 H-pyrazele-4-sulfonamide

<k_ O.-S,NH2
N o
N A3

H,oN
e 1) Triphosgene
| TEA, THF
N 2) NaH, THF
I‘\l‘
B7 Example 7

18331} The title compound was prepared as described for Example 1 from 1-
{cyclopropylmethyly- 1 H-pyrazole-4-sulfonamide (intermediate A3) and 5-{pyrazolo[1,5-
ajpyridin-S-y1)-2,3-dihydro- L H-inden-4-amine (intermediate B7). The residue was purified by
prep. HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-44) § 8.51 (4,
J=72He, 1H), 830 (s, 1H), 800 (d, /=22 He, 1H), 7.79 (s, 1H), 7.50 (s, 1H), 7.20(dd, 7=
17.9,7.7 Bz, 2H), 6.65 (dd, J=7.2, 1.7 He, 1H), 6.55(d, /= 1.8 Hz, 1), 4.01 (d, /=72 Hz,
2HY, 2.93 (4, J=T7.4 Hz, 2H), 2.69(1, J = 7.3 Hz, 2H}, 2.04 - 1.95 (m, 2H), 1.30 - 1.19 {m, [H),
{1.55 - 0.49 (m, 2H), 0.40 - 0.35 {m, 2H). LO/MS (ESD myvz: 477 (M+H)"

Exampie 8: I-{cyclopropyimethyl}-MN-{{6-methyl-5-(IH-pyrrole{2,3-bipyridin-4-vi}-2,3-
dihyvdro-1H-inden-d-yhearbamoyh)-1H-pyrazole-4-sulfonamide

O, .NH, 0. 00 o
N8 % A AP A
NZ 2 NN <
HoN NTOR A TFA, DCM N//\/"/ H H
1) Triphosgene N 7 N Z
A TEA, THF g8 B
SN 2) NaH, THF N7 N Sy u
‘Boc Boc
B27-2 2 Example 8

16332} The title compound was prepared as described for Example 3 from 1-

{cyclopropyimethy])-1 H-pyrazole-4-sulfonamide (Gntermediate A3) and 6-methyl-3-(1H-

1727
132
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pyrrolo{2,3-blpyridin-4-vi}-2,3-dthydro- | H-inden-4-amine (intermediate B27-2). The residue
was purified by prep. HPLC to give the title compound as white solid. "H NMR (400 MHz,
DMSO-ds) 8 11.61 (5, 1H), 810 (d, /=47 Hz, 2H), 7.58 (5, 1H), 7.23 - 718 (m, 1H), 7.02 {5,
1H), 6.63(d, J=4.6 Hz, 1H), 5.84 (5, IH),3.98(d, J= 7.3 Hz, 2H), 2.87 - 2.82 (m, 2H), 2.62 {¢,
J=T78 Hz, 2H), 1.90(d, J=8.1 Hz, 211), 1.84 (s, 3H), 111 (t, /=72 Hz, 1H}, 00.51 - 0.46 (m,

2H), 0.34 (q. S = 4.7 Hz, 2H). LO/MS (BSI) m/z: 491 (M+HY

Example 9: i-{cyclopropyimethyl}-MN-{{5-(imidazo|i,5-alpyridin-7-yi}-6-methyl-2,3-dihydro-
1H-inden-4-ylcarbamoyi-1 H-pyrazole-4-sulfonamide

O, .NH;
<k; = S'b o0 9
" A3 7
HzN 7 N” "N
. NIl H H
X 1) Triphosgene N SN
| TEA, THF |
N7 2) NaH, THF NN
=y S
B6 Example 9

{8333} The title compound was prepared as described for Example 1 from -(cyclopropyimethyl)-
IH-pyrazole-4-sulfonamide (intermediate A3} and 5-(imidazo[1,5-alpyridin-7-y}-6-methyl-2,3-
dibydro-1H-inden-4-amine {intermediate B6). The residuc was purified by prep HPLC {o give
the title compound as white solid. 'H NMR (400 Mz, DMSO-d:) § 8.38 (s, 1H), 824 (d, /=74
Hz, 2H), 7.68 (3, 1H}, 7.28 (s, 1H), 7.19 (s, 11}, 7.05 (s, 111), 6.22 (d, J = 7.6 Hz, 1H), 4.01 (4, J
=74 Hz, 2H), 2.86 (1, J = 7.4 Hz, 2H), 2.33 - 2.34 (m, 1H), 2.06 (s, 3H), 1.93 (4, J = 182 Hz,
2HY, 1.23 - 1.24 {m, 2H), 0.52 (d, J= 6.5 Hz, 2H}, 0.35 - .37 (my, 2H). LC/MS (ESDH m/z: 491
{(M+H)".

Example §§: -(cyclopropyimethyl}-N-({(6-methyi-5-(pyrazolo{i,S-ajpyridin-5-vi)-2,3-
dibydro-iH-inden-4-yhcarbameoyl)-1 H-pyrazole-3-sulfonamide

O 0
(/\.r NH, o
//
HzN J N
| A Tnphosgene <{7 |
TEA, THF
NTX 2) NaH, THF N™X
N= N=
B7-2 Example 10

16334} The titic compound was prepared as described for Example ¥ from 1-

{cyclopropyimethyl)- 1 H-pyrazole-3-sulfonamide (intermediate A1) and 6-methyl-5-
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{pyrazolo[l,S-alpyridin-3-y1}-2,3-dihydro-1 H-inden-4-amine (intermediate B7-2). The residue
was purified by prep. HPLC to give the title compound as white solid. "H NMR (400 MHz,
DMSO-ds) 8 862 {(d, /=70 Hz, IH), 8.04(d, /= 1.9 Hz, 1H), 7.86 (s, 1H}, 7.54 (s, 1H), 740
{s, 1H}, 7.10 (s, 11}, 6.60 (s, [H), 6.55 - 6.47 (m, 2H), 4.03 (4, /= 7.2 He, QH),, 288, /=73
Hz, 2H), 2.60(d, /= 7.3 Hz, 2H), 2.04 (s, 3H), 1.98 - 1.91 (m, 2H), 1.24 - 1.25 {m, 1H), 0.56 (d,

J= 6.7 Hz, 21, 0.40 (4, J= 4.2 Hz, 21D, LO/MS (EST) ro/z: 491 (M+H)".

Exampie {1: {-{cyclobutyimethy}-MN-{{6-methyk-5-(pyrazelo{l,5-a]pyridin-5-y1}-2,3-
dibhydro-1H-inden-4-yhcarbameoyl)-1 H-pyrazole-3- iuifmmmide

0 .0
(/\n/ NHa
Lo QI = gc s
| N 1) Triphosgene {
TEA, THF
NN 2) NaH, THF N N
N= N=
B7-2 Example 11

8335} The title compound was prepared as described for Example 1 from 1-
{cyclobutylmethyl)-1H-pyrazole-3-sulfonamide (intermediate Ad) and 6-methyl-5-
{pyrazolo[1,5-alpyridin-5-y1}-2,3-dihydro- 1 H-inden-4-anune (intermediate B7-2). The residue
was purified by prep. HPLC to give the title compound as white solid. "H NMR (400 Mz,
DMSO-ds) § 8.62 (d, J = 7.1 Hz, 1D, 8.04 (d, 7= 2.0 Hz, 1), 7.86 - 7.74 (m, 111}, 7.39 (s, 11D,
7.08 (s, 1H)}, 6.60 (s, 1H), 6.53 - 6.45 (m, 2H), 4.18 (¢, /= 7.1 Hz, 2H), 2.88 (t, /= 7.2 Hz, ZH),
2.04 (s, 3H), 1.98 - 1.92 {m, 48}, 1.88 - L.71 {m, 51, 1.24 - 1.25 (m, 2H). LC/MS (EST) (m/z):
505 (M)

Example 12: T-cyclobutyb-N-({(6-methyi-S-{(pyrazolo{1,5-alpyridin-5-y)-2,3-dihydre- 1 H-

inden-4-yijcarbamoyl)-1 H-pyrazele-4-sulfonamide
OgNH:

N e
7 600

d S AN
e s O NN

| = 1) Triphosgene N | =
TEA, THF
NN 2) NaH, THF NN
N== N=
B7-2 Example 37

16336} The title compound was prepared as described for Example ¥ from f-cyclobutyl-1H-

pyrazole-4-sulfonamude (intermediate A%) and 6-methyl-5-{pyrazolo[ ,5-alpyridin-5-y1)-2,3-
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dihydro-1H-inden-4-amine (intermediate B7-2). The residue was punified by prep. HPLC {0 give
the title compound as white solid. "H NMR (400 MHz, DMSO-4) 8 8.51 (4, /= 7.1 Hz, 1H),
814 (s, 1H), 801 {d, /=19 Hz, 1H), 766 (s, 1H), 7.34 (s, 1H), 7.04 (s, 1H), 6.5] (s, {H), 6.47
{d, /=37 Hz, 1), 4.95- 481 {m, [H), 2.88 (t, J=7.3 Hz, 21}, 2.66 (dd, /= 16.9, 1 4 Hz, 21},
247 (d, J=10.6 Hz, 2H), 2.39(d, J= 7.9 Hz, 211), 2.04 (s, 3H), 1.98 - 1.91 (m, ZH), 1.81 (dd, J
= 14.4, 8.1 Hz, 2H}. LC/MS (ESD (nvz): 491 (M+H)™

Exampie §3: N-{{(6-cyano-5-{imidazo|l,S-alpyridin-7-v1}-2,3-dihvdro-1 H-inden-4-
yhcarbamoyh-i-{cyclopropyvimethyl)-1 H-pyrazole-4-suifonamide

<k_ 0, ' NH;
1) Oxalyl chloride N/\j © \"/

HO
CN  THF OCN N/j/ H CN
° | x 2) NaN3, THF | x NaH, THF |
NN Step 1 N7 $ NTR
P -
A=y \==y \=y
B20 2 Example 13

16337} The title compound was prepared as described for Example 2 from I-
{cyclopropyimethyl}- 1 H-pyrazole-4-sulfonamide (intermediate A3) and 6-cyano-5-
{(imidazo{l,5-ajpyridin-7-y1)-2,3-dihydro-1 H-indene-4-carboxytic acid (intermediate B20). The
residue was purified by prep. HPLC to give the title compound as white solid. ' NMR (400
MIfz, DMSO-ds) & 8.45 s, 1H), 8.31 - 8.26 {m, 1H), 7.77 - 7.70 {m, 1H}, 7.67 (s, 1H), 7.46 (s,
PHY, 7.41 (s, 1H), 7.24 - 6.96 (m, 1H), 6.57 - 630 (my, 1H), 4.01 (d. /= 7.1 Hz, ZH), 2.97 (s, 2H),
2.78 - 2,68 (m, 2H), 2.08 -1.96 (m, 2H), 1.28 - 1.22 (m, 1H), 0.52-0.53 (m, 2H), 037 (d. /=54
Hz, 2H). LC/MS (EST) (m/z): 502 (M+H)".

Exampie 14: l-cyclopropybN-({(6-methyi-5-(pyrazolo]l,5-ajpyridin-5-yi)-2,3-dihydro- 1 H-
inden-4-yiicarbamoyi}-1H-pyrazole-4-sulfonamide

C, o NH2
N’T °
HoN 4 A6
| A 1) Triphosgene
TEA, THF
N 2) NaH, THF
N=
B7-2 Example 14
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{8338} The title compound was prepared as described for Example ¥ from 1-cyclopropyl-1H-
pyrazole-4-sulfonamide (intermediate AS) and 6-methyl-5-{pyrazolo[1,5-alpyridin-5-yi)-2,3-
dibydro-1H-anden-4-amine (intermediate B7-2). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 Mz, DMSO-ds) 88.54 (4, 7 = 7.2 Hz, 111},
8.23 (s, IHD), 801 (d, /=20 Hz, 1H), 7.68{d, J=3.2 Hz, 1H), 7.34 (s, 1H), 7.08 (s, 1H), 6.53 (s,
IH), 6.45(d, /=7.6He, 1H},3.86 (s, 1H}, 288 (1, /=72 Hz, 2H), 2.67 (s, 1H)}, 2.04 (s, 3H),
2.01-1.90 (m, 3H}, 1.11 - 106 {m, 2H}, 1.04 - 0.99 (m, 2H). LO/MS (EST) (m/z): 477 (M+H)"

Example 15: S-{cyclopropyl{methoxyimethyl-1-methyi-N-{(¢-methyl-5-(pyrazole[1,5-
alpyridin-5-yi}-2,3-dihydro-1 H-inden-4-yhicarbamoyi-1 H-pyrazole-3-sulfonamide

o
O:S'NH
N_ 2
N
| = 1) Triphosgene
TEA, THF
NTN 2) NaH, THF
N=
B7-2 Example 15

18339} The title compound was prepared as described for Example | from 5-
{cyclopropyi{methoxyymethyl)-1-methyl-1H-pyrazole-3-sulfonamide (intermediate AT) and 6-
methyl-3-(pyrazolo[1,5-a]pyridin-S-yI}-2,3-dihydro- IH-inden-4-amine (intermediate B7-2),
The residue was purified by prep. HPLC to give the title compound as white solid. 'H NMR (400
MHz, DMSO0-ds) 6 8.58 {5, 1H), 8.00 (s, 1H), 741 {(d, /= 12.8 Hz, 2H}, 7.01 (s, I H), 6.59 - 6.52
{m, 2H), 3.84 (d, J= 17.8 Hz, 4H), 3.25 (5, 3H), 2.90 - 2.83 (m, 2H), 2.54 - 2.53 (3, 2H), 2.32 -
231 (m, 118y, 2.03 - 2,01 (m, 218y, 1.93 - 1.92 (m, 2H), 1.23 - 1.22 {(m, 1H), 0.68 (4, J = 7.6 Hz,
1H), 0.48 (d. J= 6.3 He, 2H), 0.20 (d, 7= 5.5 Hz, 1), LO/MS (ESD (m/z): 535 (M)

Example 16: S-(cyvcloprepyi{hydroxyimethyii-1-methyl-N-({6-methyl-3-(pyrazolofi,5-
ajpyridin-S-yi3-2,3-dihydro~-1 H-indes-4-yhcarbamoyl)-1 H-pyrazole-3-sulfonamide

? NH2

N
1
= 1) Triphosgene ~N
TEA, THF
N\ S 2)NaH, THE  acoy
N=

Example 16-1 Example 16
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8348] The title compound was prepared as described for Example 1 from cyclopropyl{1-
methyi-3-suifamoyl- 1 H-pyrazol-S-ylimethyl acctate (intermediate AB) and 6-methyl-5-
{pyrazolo[1,5-alpyridin-S-y1}-2,3-dihydro- | H-inden-4-amine (intermediate B7-2) to give
example 16-1, the intermediate was treated with KaCOs 1n MeOH at r.t. for 2 hrs, The mixture
was filtered and the filtrate was concentrated to dryness. The residue was purified by prep HPLC
to give the title compound as white solid, 'H NMR {400 MHz, DMSO-ds) 3 8.58 {(d, /= 7.2 Hz,
PHY, 7.99 (5, 1H), 7.39 (s, 111, 731 {5, 1H), 712 (s, 1H), 6.99 (s, 1H), 6.57 (s, IH), 6.54 (d, J =
6.4 Hz, 1H), 639 (5, 1H), 544 {5, 1H}, 407 (1, /= 6.5 Hz, 1H), 3.80 (s, 3H), 2.85 (£, /= 7.3 Hz,
ZH), 2.69 (4, /=178 Hz, 2H}, 2.03 {s, 3H), 1.93 {m, ZH), 1.23 - 1.19 {(m, 1H), .53 - 0.51 (m,
TH), 0.47 - 0.41 (m, 2H), 8.27 (d, J=4.2 Hz, 1H). LO/MS {EST) {m/z): 521 (M+H)Y".

Example 17: S-(cyclopropyimethyl)-I-methyb-N-{{6-methyi-5-{pyrazolo{i,5-ajpyridin-5-yi)-
Z,S—dihydremiﬁ-mden-é—vi}carb‘amm §3- iHmpyi azole-3-sulfonamide

/N Y
HoN

N=
i
| 1)Tr|phosgene ~NF
TEA, THF
NTN 2) NaH, THF N N
N= N=
B7-2 Example 42

18341} The title compound was prepared as described for Example ¥ from 5-
(cyclopropyimethyl-1-methyl-1H-pyrazole-3-sulfonamide (intermediate A9) and 6-methyl-5-
{pyrazolo[1,5-alpyridin-S-y1}-2,3-dihvdro-1 H-inden-4-amine (intermediate B7-2). The residue
was purified by prep. HPLC to give the title compound as white solid. "H NMR (400 MHz,
DMSO-ds) § 859 (d, /= 7.3 Hz, 1H), 801 (s, 1H), 7.39 (s, 1H), 7.04 (s, 1H}, 6.57 (s, 1H}, 6.52
(d, /=68 Hz, 1H), 638 (s, 1H}, 3.74 (5, 3H}, 286 (1, /=7.1 Hz, 2H), 2.69 - 2.62 {(m, 2H), 2.55
(s, 2H), 2.04 (5, 3H), 1.98 - 1.91 (m, 2H), 1.03 - 0.93 (m, 1H)}, 052 {d, /= 6.8 Hz, 2H}, 0.19 (4, J
= 4.5 Hz, 2H). LC/MS (EST) (m/z): 505 (M+H)"

)
0
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Example §18: I-(cyclopropyimethy-N-{(5-(imidazo]i,2-a]pyridin-7-yi}-6-methyi-2 3-
dihydro~1H-inden~-4-yhcarbamoyl)-1 H-pyrazole~4-sulfonamide

<k_ O.~S.NH2
NJ 0 o, 0 ®
N a3 PN

HoN 7 N™ °N
) NOIOHH
X 1) Triphosgene N SN
| TEA, THF |
Ny 2) NaH, THF Ny
\/ \=/
B11 Example 18

18342} The title compound was prepared as described for Example ¥ from -
{cvclopropyimethyl)-1 H-pyrazole-4-sulfonamide (intermediate A3) and 5-(imidazo{1,2-
alpyridin-7-yl}-6-methyl-2,3-dihydro- | H-inden-4-amine (intermediate Bi-1). The residue was
purified by prep HPLC to give the title compound as white solid. 'l NMR {400 MHz, DMSO-
de3 8 848 (d, /=069 Hz, 1H), 835 (s, 1H), 8.00 (s, 1H), 7.76 (s, 1H)}, 7.62 (5, 1H), 7.24 (s, 1H]},
71 (s, 1H), 6,47 (d,/=60Hz, 1H),407(d, J=7.1 Hz, ZH), 2.89 (1, /=73 Hz, 2H}, 2.58 (dd,
J=154,9.1 Hz, 2H), 2.06 (s, 3H), 1.96 (4, J=T7.8 Hz, 2H), 126 (d,/=12.0 Hz, 1H), 0.54 (4, J
= 6.8 Tz, 211), 0.40 (d, J = 4.1 Hz, 2H). LO/MS (ESD) (m/z): 491 (M)

Example 19 I-{cyclopropylmethyl-N~{((5-(imidazo|i 2-alpyridin-6~-y-6~-methyl-2,3-
dihyvdro-1H-inden-d-yhecarbamoyh)-1H-pyrazole-4-sulfonamide

<k_ O..S,NH2
o
N

A3

1) Triphosgene
TEA, THF
2) NaH, THF

Example 19

[6343] The title compound was prepared as described for Example 1 from [~
{cyclopropyimethyl)-1H-pyrazole-4-sulfonamide {intermediate A3) and 3-{imidazo{1,2-
alpyridin-6-vi}-6-methyl-2,3-dihydro- L H-inden-4-amine (intermediate B3). The residue was
purified by prep. HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-
dsy 8 B32 {s, 1H), 8.28 {s, 11}, 7.85 (s, 1H}, 7.76 (5, I1H}, 7.60 (5, 1H}, 753 (s, I1H}, 744 (4, / =
G2 Hz, 1HY, 701 (s, THYL 6.75(d, /=92 Hz, 1H),4.05{d, /=72 Hz, 2H), 288 (1, J=7.2 Hz,
2H), 270 - 2.55 (m, 2H), 2.05 (s, 3H), 1.94(dd, /=156, 7.2 Hz, ZH), 1.31 - 1.21 (m, 1H), 0.53
{(d, /=7.2 Hz, 2H), 0.39 (d, J = 4.4 Hz, 2H). LC/MS (EST) {my/z): 491 (M+H)'
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Example 28: I-(cyclopropyimethy-N-{(5-{imidazo]l,5-a]pyridin-6-yi}-6-methyl-2 3-
dihydro~1H-inden~4-ylicarbamoyl)-1 H-pyrazole-4-suifonamide

<k_ O.‘S.NHZ
N0 o, 09
A3 A

N sl
HaN 7 N™ °N
2 _ TN
B 1) Triphosgene N SN
| N TEA, THF | !
2) NaH, THF
W W
N N
B15-1 Example 20

18344} The title compound was prepared as described for Example ¥ from -
{cvclopropyimethyl)-1 H-pyrazole-4-sulfonamide (intermediate A3) and 5-(imidazo{1,5-
alpyridin-6-yl}-6-methyl-2,3-dihydro- 1 H-inden-4-amine (intermediate B15-1). The residue was
purified by prep HPLC to give the titie compound as white solid. 'l NMR {400 Mz, DMSO-
dey 8 8.24 (5, 1H), 8.15 (s, 1H}, B.04 (s, 1H}, 7.65{s, 1H), 743 {d, /=93 Hz, 1H)}, 736 (s, 2H),
7.04 (s, 1H),6.35(d, /=90Hz, 1H),400(d, J=7.1 Hz, ZH), 287 (1, /=7.5 He, 2H}, 2.69 -
2.64 {m, 2H}, 2.06 (s, 3H), 1.99 - 1.91 (m, 2H), 1.27 - 1.20 (m, 1H), 0.55 - 0.48 (m, 2H), 0.41 -
{1.32 {m, 21}, LC/MS (BST) mv/z: 491 (M+H)".

Example 21: I-{cyclopropylmethyl - N-{{6-methyi-S-{pyrazolell,S-a]pyridin-6-y}-3,3~
dihyvdro-1H-inden-d-yhecarbamoyh)-1H-pyrazole-4-sulfonamide

<k_ CJ..S,NH2
N o
N"a3

1) Triphosgene
TEA, THF
2) NaH, THF

Example 21

[6345] The title compound was prepared as described for Example 1 from [-{cyclopropyimethyl)-
tH-pyrarzole-4-sulfonamide (intermediate A3) and S-methyl-5-(pyrazoio[}.5-ajpyridin-6-yi)-
2,3-dihydro-1H-inden-4-amine (intermediate B7-3). The residue was purified by prep . HPLC 1o
give the title compound as white solid. 'l NMR (400 MHz, DMSO-ds) § 8.41 (s, 1H), 8.29 (5,
TH), 8.02(d, J=2.1 Hz, 1H), 7.72 (5, 1H), 7.60(d, /= 0.0 Hz, 1H), 7.11 (5, 1H), 677 (d, J= 89
Hz, 1H), 6.65(d, J= 13 Hz, 1H), 4.05(d, /=72 Hz, 2H), 289 {t, S =74 Hz, 2H), 2.72 - 2.56
(m, 2H), 2.06 (s, 3H), 2.03 - 1.89 (m, 2H), 1.33 - 1.22 (m, 1H}, 0.54 (d, J = 6.6 Hz, 2H), 0.39 (d,
J=42 Hz, 2H). LC/MS (ESI) m/z: 491 (M+H)',
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Exampie 22 (as a comparative exampie): I-{eyclopropyimethyi-N-((5-(pyrazolo{l,5-
ajpyrimidin-6-yi)-2,3-dihvdro-1H-inden-4-yiicarbamoyl)- 1 H-pyrazole~-4-sulfonamide

H.N
N ¢}
o) N O, P
W NH, T\\N,N / S‘NJ\N
7 ) ¥ B12
q Y \ " H
N 1) Triphosgene ’J N
TEA, THF N
2) NaH, THF LN
A3 Example 22

16346} The title compound was prepared as described for Example | from 1-
{cyclopropylmethyl)- | H-pyrazole-4-sulfonamide (intermediate A3) and 5-(pyrazolol1,5-
alpyrimidin-6-y1-2,3-dihydro-1H-inden-4-amine {intermediate B12). The residue was purified
by prep. HPLC to give the title compound as white solid. 'H NMR {400 MHz, DMSO-d) § 8.94
(d,/=1.4Hz 1), 839 (d, /=2.0Hz, 111), 823 (d, /= 2.3 Hz, 1H), 820 (s, IH), 7.68 (s, 1H),
72544, =37 Hz, 2H), 6.74(d, /= 2.2 Hz, 1H), 3.9%9(d, J=7.1 Hz, 2H), 2.94 (1, /= 7.5 Hz,
2H), 269 {t, /=72 Hz, 2H), 2.03 - 1.96 {m, 2H), 1.26 - 1.22 (m, | 1H), 0.55 - 0.50 (m, 2H), 0.37
{t, /=572 Hz, 2H}. LC/MS {EST) {m/z): 478 (M+H)"

Example 23: [-cyclobulyl-N-({(6-methyl-5-(pyrazoloil, S-ajpyridin-5-y§-2,3-dihvdro- K-
inden-4-yicarbameoyl)-1H-pyrazole-3-sulfonamide

N /NHZ
\Y
/Y ©
N e
N N-N
é 1) Triphosgene
TEA, THF
2) NaH, THF
A10 Example 23

16347} The title compound was prepared as described for Example ¥ from {-cyclobutyl-1H-
pyrazole-3-sulfonamide {intermediate A$8) and 6-methyl-S-(pyrazolo[ |, 5-ajpyridin-3-y1)-2,3-
dihydro-1H-inden-4-amine (intermediate B7-2). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8 8.59 (s, 18}, 8.03 (s, 1H),
7.86 (3, 1H}, 7.41 {s, 1H), 7.07 (s, 111), 6.39 (s, [ H), 6.52 (4, J = 32.6 Hz, 2H)}, 4.96 - 4.83 (m,
PHY, 3.73 (s, 1H), 2.88(d, /= 6.9 Hz, 2H), 2.44 - 2.37 {m, 4H), 2.04 (s, 3H), 1.94 (s, 2H), 1.86 -
176 (m, 3H). LOMS (EST) (m/z): 491 (M+H)"
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Exampie 24: I-(cyclopropylmethyD)-N-({(6-fluoro-8-(pyrazolse|l,5-alpyridin-5-yi)-2,3-
dihydro~1H-inden~4-ylhicarbamoyl)-1 H-pyrazole-3-sulfonamide

Q.S.,o
O N,
N-N 0
A
S
HoN F A1 4 i N
| RS 1) Triphosgene -

TEA, THF

N _\ 2) NaH, THF ¥

B36 Example 24

16348} The title compound was prepared as described for Example ¥ from [-
{cyclopropyimethyl)- 1 H-pyrazole-3-sulfonamide (intermediate A1) and 6-fhuoro-5-
{pyrazolofl,5-alpyridin-S-v1}-2,3-dihydro-1 H-inden-4-amine {intermediate B36). The residue
was purified by prep. HPLC to give the title compound as white solid. 'H NMR (400 MHz,
DMSO-ds) 8 .65 (d, /= 7.0 He, 1H), 8.01 - 8.00 (m, 11}, 7.88 - 7.87 {m, 1H), 7.59 (s, 1H), 6.74
(d, /=73 Hz, 11}, 6.63 - 6.58 {(m, 2H), 640 (d, J= 9.8 Hz, 1H), 4.73 (5, 211}, 4.04 (4, /=72
Hz, 2T}, 2.84 (t, J = 7.4 Hez, 211, 2.70 - 2.67 {1, 2H), 2.08 - 1.98 {m, 3H), 0.59 - 0.54 (m, 2H),
30.41 - 0.38 (m, 2H). LC/MS (EST m/z: 495 (MHH)

Exampie 25: L-cyclopropyi-N-((6-flusro-S-(pyrazolo}l,5-alpyridin-53-yi}-2,3-dihvdro-1 8-
inden-4-yijcarbamoyl)-1H-pyrazole-3-sulfonamide

Q,
'S_"O
HoN F 4 A2
| X 1) Triphosgene
N TEA, THF
"L_ 2) NaH, THF
B36 Example 25

[6349] The title compound was prepared as described for Example ¥ from -cyclopropyl-1H-
pyrazole-3-sulfonamide (intermediate A2) and 6-fluoro-5-(pyrazolof1,5-alpyridin-5-vi}-2,3-
dihydro-1H-inden-4-amine (intermediate B38). The residue was puritfied by prep. HPLC to give
the title compound as white solid. 'H NMR (400 Miiz, DMSO-ds) 8 8.63 - 8.57 {m, 1), 8.04 -
7.98 {m, 1H), 7.73 - 7.63 {m, 2H), 7.53 - 749 {m, 1H}, 7.08 - 7.02 {m, 1H}, 6.67 - 6.56 (m, ZH),
6.37-6.31 (m, 1H), 378 -3.71 (m, 1H), 2.94 - 2.86 {m, 2H), 2.67 - 2.62 {m, 2H), 2.02 - 1.9¥ {m,
2H), 1.06 - 0.94 {m, 4H). LC/MS (ESI) vz 481 (M+H)".
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Exampie 26: $)-1-2-methoxypropyi}-N-{{6-methyi-5-{pyrazolo|1,3-ajpyridin-5-v{}-2,3~
dihydro~1H-inden~4-ylhicarbamoyl)-1 H-pyrazole-3-sulfonamide

[eNge)

N7 0
S<
ael 2
N-N 4 {\1 o
«’ 1) Triphosgene N
O:' TEA, THF
\ 2) NaH, THF (5
\
A1l Example 26

[8358] The title compound was prepared as described for Example ¥ from (85)-1-(2-
methoxypropyl)-1H-pyrazole-3-suifonamide (intermediate All) and 6-methyl-5-(pyrazolo[1,5-
alpyridin-5-y1}-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-2). The residue was purified by
prep HPLC to give the title compound as white solid. "1 NMR (400 Miz, DMSO-ds) 8 8.59 (4,
J=72Hz, 1H), 802(d, /=19 Hz, 1H), 7.64 (s, |H), 7.38 (5, 1H}, 7.03 (5, 1H), 6.58 (s, 1H]},
6.55-6.51 (m, 1H), 6.36 (s, 1H), 4.13(d, 7=3.7 Hz, 2H), 3.68 - 3.64 (m, 1H), 3.18 (s, 3H), 2.90

282 (. 2H), 2.67 - 2,58 (n, 21D, 2.0 (s, 35D, 1.96 - 189 (m, 20D), 1.04 (d, J = 6.2 Hz, 3H).
LO/MS (EST) (m/z): 509 (M+ID)".

Exampie 27: (R}-1-Z-methoxypropy-N-((6~-methyl-5-(pyrazelo{ 1, 5-alpyridin-S-yi}-2,3~
dibydro-1H-inden-4d-yhearbameyi-1H-pyrazole-3-sulfonamide

O\\S’/O 0. 0 [o]
AL _ O I
S’ 1) Triphosgene N
d TEA, THF S_
\ 2) NaH, THF 0
\
A12 Example 27

163581} The title compound was prepared as described for Example 1 from (R)-1-(2-
methoxypropyly- 1 H-pyrazole-3-sulfonamide (Intermediate A12) and 6-methyl-5-(pyrazolof1,5-
alpyridin-3-v1}-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-2). The residue was purified by
prep HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds} & 8.62 (d,
J=T72Hz 1H), 8.02(d, J= 1.6 Hz, 1H), 7.72 (3, 1H}, 7.44 (s, 1H), 7.38 (s, 1H), 7.07 (s, 111},
6.59 (5, 1), 6.50{d, J= 6.8 Hz, I1H), 6,46 (5, 1H), 4.16 (1, J = 4.4 Hz, 2H), 3.66 (dd, /= 11.6,
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6.0 Tiz, 1), 3.17 (s, 31D, 2.86 {1, J= 7.2 Hz, 211}, 2.67 - 2.57 (m, 2H), 2.03 (s, 311, 1.97 - 1.91
{m, 21, 1.04 (d, 7= 6.4 Tz, 3H). LO/MS (ESD) (m/z): 509 (M+H)".

Example 28; I-{cyclobutyimethy}-N-{{6-methyi-5-(pyrazolo{i,S-alpyridin-S-y}-2,3-
dihyvdro-1H-inden-d-yhecarbamoyh)-1H-pyrazole-4-sulfonamide

1) Triphosgene
TEA, THF
2) NaH, THF

A13 Example 28
{83521 The title compound was prepared as described for Example 1 from 1-
{cyclobutylmethyl)-1H-pyrazole-4-sulfonamide (intermediate A29) and 6-methyl-5-
(pyrazole[1,5-alpyridin-5-v1}-2,3-dihvdro-1 H-inden-4-amine (infermediate B7-2). The residue
was purified by prep. HHPLC to give the title compound as white solid. TH NMR (400 Mz,
DMSO-ds) § 8.55 (d, J = 7.1 He, 111), .21 (s, 1H), 8.01 (4, /= 2.1 Hz, 1), 7.69 (s, 1H), 7.33
(s, TH), 7.07 (s, 1H), 6.54 (s, 1H), 6,44 (d, /=70 Hz, 1), 418 (d, /=73 He, 2H), 287 (1, /=
7.5 Hz, 2FD), 2.80 - 2.65 (m, 210, 2.03 (5, 3H), 1.84 (d, /= 6.1 Hz, SH), 1.85 - 1.72 (m, 41D,
LO/MS (ESD m/z: 505 (M)

Example 29: S-{cyclopropyiGmethyhamine)-N-{(6-methyvi-S«(pyrazolo{l,3-alpyridin-5-yi)-
2,3-dibydre-1H-inden-4d-yhcarbameoyhpyridine-3-sulfonamide

Q
o]
5
"Q’ NH,
(¢]
/N Ox /O
HN VW A14 \SQNJ\
2 _—_—m
: —\ H
1) Triphosgene
[ TEA, THF Ny 7
2)yNaH
N N yNaH, THF /Nﬂ
N=
B7-2 Example 29

16353} The title compound was prepared as described for Example | from 5-
{cyclopropyl{methyljaminopyridine-3-sulfonamide (intermediate Ald) and 6-methyl-S-
{pyrazolo[l,5-ajpyridin-3-y1)-2,3-dihydro-1 H-inden-4-amine (intermediate B7-2}. The residue

was purified by prep. HPLC to give the title compound as white solid. *H NMR (400 MHz,
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DMSO-dds) § 8.48 (4, /= 6.8 Hz, 1), 837 (s, 1H), 8.22 (s, 111, 7.99 (s, 1), 7.54 (s, 1H), 7.31
(s, 1H), 7.00 (s, 1H), 6.56 (s, 1H), 6.44 (s, 1H). 2.96 (s, 31}, 2.86 (d, /= 7.4 Hz, 2H), 2.68 (s,
2H), 2.02 (s, 35, 1.93 (6, = 5.8 Hz, 2H), 1.24 - 1.23 (m, 1H), 0.87 (4, J = 5.8 Hz, 2H), 0.58 -
0.57 (m, 2I). LC/MS (EST) m/z: 517 (M.

Exampie 3&: S-(cyclopropyl{methyhamino)-N-{{(5-(pyrazolo] L,5-alpyridin-5-v1}-2,3-
dihydro-1H-inden-4-vljcarbamoyipyridine-3-suifonamide
Q

.0
»
NS

Q/ NH,

/N O\\ ’/()

HoN V A4 s%

1) Triphosgene
[ TEA, THF Ny 7

NN 2) NaH, THF /N q

B7 Example 30

16354} The titic compound was prepared as described for Example ¥ from 5-
{cyclopropyl{methylDamino)pyridine-3-sulfonamide (intermediate A¥4) and S-(pyrazolo[l,5-
alpyridin-S-y1}-2,3-dihydro- 1H-inden-4-amine (intermediate BY). The residue was purified by
prep.HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-d4) 8 8.43 (4,
J=72Hz, 18}, 837 (s, 1H), 829 (s, 1H), 798 {d, /=2.1 Hz, 1H}, 7.59 (s, 1H), 7.49 (s, 1H},
7H1{d, J=8.0Hz 2H), 6.68¢(d, /=73 Hz, 1H), 6.55(d, J= 1.6 Hz, 1H), 2.96 (s, 3H), 2.90 (4,
J=75Hz, 28}, 270 (. J=7.2 Hz, 2ZH), 2.47 (s, 1 H), 2.04 — 1.88 {m, 2H), 0.86 (d, /= 5.0 Hz,
2H}, 0.58 (d, /= 2.6 Hz, 2H). LC/MS (EST) m/e: 503 (M+H)"

Example 31: S-{cyclopropylaming}-N-{{(5-{pyrazole]i,S-ajpyridis-S-yi}-2,3-dibydro-1H-
inden-4-yiicarbamoyljpyridine-3-sulfonamide

0,
oL
| P 2

HN
W A15

1) Triphosgene
| N TEA, THF
2) NaH, THF

H,N

B7 Example 31

§§355] The title compound was prepared as deseribed for Example § from 5-
8 prep p

{cyclopropylaminopyridine-3-sulfonamide (intermediate A15) and 5-(pyrazolo1,5-alpyridin-

145



WO 2023/056264 PCT/US2022/077120

5-y13-2,3-dihydro- 1 H-inden-4-amine (intermediate B7). The residue was purified by prep HPLC
to give the title compound as white solid. "H NMR (400 MHz, DMSO-4:} 8 848 (4, /= 7.2 Hz,
TH), 818(d, J=13.8 Hxz, 2H), 7.99 (d, J = 2.1 He, 1H), 749 (s, 11}, 743 (s, 1H), 7.15(d, /=
53 Hz 2H), 6.64(d, /=063 Hz, 1H), 6.58(d, /= 1.7 He, 1H), 290 (d, /=44 Hz, 2H), 2.69 (d,
J=7.6Hz, 2H), 238 (s, 1H), 2.01 - 1.95 (my, 2H), 0.73 {(m, 7= 6.2 Hz, 2H), 042 (d, /= 2.7 Hz,
2H). LO/MS (EST) m/z: 489 (M+H)".

Exampie 32: N-{(6-methyl-5-(pyrazole}i,5-alpyridin-S-vi)-2,3-dthydro-1H-inden-4-
yhcarbamoyh-2-morpholinopyridine-4-sulfonamide

W\ ,NH2

%

N~
1) Triphosgene

N TEA, THF
[ j 2) NaH, THF

(0)

A16 Example 32

18356} The title compound was prepared as described for Example 1 from 2-
maorpholinopyridine-4-sulfonamide (intermediate A16) and 6-methyl-5-(pyrazolo[1,5-alpyridin-
5-y1)-2,3-dihydro-1 H-inden-4-amine (intermediate B7-2). The residue was purified by

prep HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8 8.56 (d,
J=T1He, 1H), 827(d, /=51 He, 1H), 803 (d, /=22 He, 1H), 736 (s, 1H), 7.08(d, /=49
Hz, 2H), 6.83 (d, /= 5.1 He, 1H), 6.55(d, /= 1.6 Hz, 1H), 6,45 (d. /= 6.6 He, 1H}, 3.73 - 3.70
{m, 4H), 3.51 - 348 (m, 6H), 2.88 (t, J= 7.4 Hz, 2H), 2.04 (5, 3H), 1.99 - 1.93 (m, 20}, LO/MS
(EST) (m/z): 333 (M+H)"

Exampie 33: 2-cyclopropoxy-N-{{(s-methyl-S-(pyrazole{l,S-a]pyridis-S5-y13-2,3-dihydro~- 1 H-
inden-4-yhicarbammoyhpyridine-4d-suifonamide

W ,NHZ
Y o
NF# 1) Triphosgene
1) TEA, THF
AV 2) NaH, THF
A17 Example 33
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{83571 The title compound was prepared as described for Example 1 from 2-
cyclopropoxypyridine-4-sulfonamide (intermediate A17) and 6-methyi-3-(pyrazolo[1.5-
alpyridin-5-y1}-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-2). The residue was purified by
prep HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds}) 8 8.55 (d,
J=72Hz 1H),832(d, /=44Hz, 1H),802(d,/=2.0Hz 1H), 733 (s, 1H}, 7.18{d. /=44
Hez, 1H), 7.07(d, /=132 Hz, 2H}, 6.54 {(d, /= 2.0 Hz, 1H), 646 (d, /= 6.8 Hz, 1H}, 4.26 (s,
HD, 2.86 (4, =72 Hz, 2H), 2.61 {d, J= 6.0 Hz, 2H), 2.03 {5, 3H), 1.98 - 1.93 (m, 2H), 0.82 -
(.78 (m, 2H}, 0.73 - 0.70 {m, 2H). LC/MS (EST) (mv/z): S04 (M+H)".

Example 34: S-cyclopropoxy-N-{{6~-methyb-5-(pyrazels|{l S-alpyridin-S-yI}-2.3-dihydro-1 H-
inden-4-yiicarbamoylpyridine-3-suifonamide

W ,NHQ
S

=

Y
Z 1) Triphosgene
e} TEA, THF
AV, 2) NaH, THF
A18 Example 34

8358} The title compound was prepared as described for Example T from 5-

cyclopropoxypyridine-3-sulfonamide (intermediate A18) and 6-methyl-3-(pyrazolo{1,5-

alpyridin-3-y1}-2,3-dihydro-1H-inden-4-amine (intermediate B7-2). The residue was purified by

prep. HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMS0O) 8 8.52 (4, /=

53 He 2H), 8.01 (d,J= L9 Hz, 1H), 7.77 (5, [H), 7.30 (5, 1H), 7.05 (s, 1H}, 6.56 (s, 1H), 6.44

{d, J="7.2Hz, 1), 401 (s, IH}, 2.87 (¢, J= 7.1 Hz, 2H), 2.59 (s, 211}, 2.03 {5, 3H}, 1.94 (1, /=
2 Hz, 2H), 0.85 {d, /= 6.2 Hz, 2H}), 8.73 (m, 2H).
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Exampie 35: S-cyciobutoxy-N-{{6-methyl-5-(pyrazolo{l.5-alpyridin-5-vi)-2,3-dikydro-1 H-
inden-d~-yhcarbamoylpyridine-3-sulfonamide

O P
N X7 7 NH,
=
1) Triphosgene
O TEA, THF
I:( 2) NaH, THF
A19 Example 35

[6359] The title compound was prepared as described for Example 1 from 5-
cyelobutoxypyridine-3-sulfonamide (intermediate A1%) and 6-mothyl-5-{pyrazolo[1,5-
alpyridin-3-v1}-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-2). The residue was purified by
prep HPLC to give the title compound as white solid. Hi NMR (400 Mz, DMSO-ds) § 8.52 (4,
=71 Hz IH), 8494, /= 1.6 Hz, 1H), 843 (d,J=2.6Hz, 1H), 801 (d, /=22 Hz [H}, 7.56
- 753 {m, 1H), 7.30 (s, 1H), 7.07 (5, 1H), 6.55(d, J= 1.7 Hz, 1H), 643 (d, /= 68 Hz, 1H}, 486
-4.74 (m, 1H), 287 (1, J=74 Hz, 2H), 2.56 {3, /=36 Hz, 2H), 248 - 242 (m, 2H), 2.12 - 2.06
{m, 2H), 2.03 (s, 3H), 1.94 (1, J= 7.4 Hz, 2H), 1.82{d, /=102 Hz, 1H), 1.73 - 1.61 {m, 1H}.
LC/MS (EST) (m/z): 518 (M+H)".

Exampie 36: S-{cyclobutyl(methyhamino)}-N-{{6-methyl-5-(pyrazolo{i,S-alpyridin-5-y)~2,3-
dihydro-1H-inden-4-vljcarbamoyipyridine-3-suifonamide

O\\S,,O
N7 XY"">NH,
| =
1) Triphosgene
~N TEA, THF
E 2) NaH, THF
A20 Example 36

16368} The title compound was prepared as described for Example ¥ from 5-
{cyclobutyl{methyllaminopyridine-3-sulfonamide (intermediate A28} and 6-methyl-5-
{pyrazolofl,5-alpyridin-S-v1}-2,3-dibydro-1 H-inden-4-amine {intermediate B7-2). The residue
was purified by prep HPLC to give the title compound as white solid. ' NMR (400 Mz,
DMSG-asy 8 850 (8, 7 = 7.1 Hz, 1H), 828 (d, J=2.3 Hz, 11, 818 (d, /= 1.6 Hz, 111}, 8.00 {d,
J=272Hz, 1), 7.38 - 736 {m, 1H), 7.31 (s, 1H), 7.05 (5, 1H}, 6.56 (4, J = 1.8 Hz, 1H}, 6.43 (d,
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J= 6.2 Tz, 1), 4.11 (4, J = 8.2 Hz, 1TD), 2.89 - 2.83 (m, SIT), 2.57 (d, J = 6.8 1z, 2H), 2.27 -
2.19 (m, 2H), 2.13 - 2.06 (m, 2F), 2.03 (s, 3H), 1.93 (1, J = 7.4 Hz, 2H), 1.71 - 1.64 (m, 210
LO/MS (EST) (nv/z): 531 (M0

Exampile 37: 5-{cyclopropylaming}-N-{({(6-methyi-5-(pyrazolo{i S-ajpyridin-5-vi)-2,3-
dihydro-1H-inden-d-yhicarbamoylpyridine-3-suifonamide

Q
+ 0
!
N N, o)
¢ P
HoN HN NN
N A15 | J H
\ —_—
| 1) Triphosgene HN
NN TEA, THF
N== 2) NaH, THF \V
B7-2 Example 37

18361} The title compound was prepared as described for Example 1 from 5-
{cyclopropylaminojpyridine-3-sulfonamide (intermediate A33) and 6-methyl-5-(pyrazolof1.5-
alpynidin-5-y1)-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-2). The residue was purified by
prep. HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8 8.54 (4,
J=7.1Hz, 1H), 824 (5, 1H), 8.14 (s, 1H}, 8.02 (d, 7= 2.0 Hz, 1H), 7.40 (s, 1H), 7.32 (5, 1 H),
7.08 (s, 1H), 6.59 (s, 1H), 6.41 (d, /= 7.2 He, 1H), 2.88-2.84 {m, 2H), 2.61 - 2.54 {(m, 2H), 2.39
(s, 1H}, 2.03 (s, 3H), 1.98 - 1.81 {m, 2H), 0.78 - 0.73 (m, 2H)}, 0.45 - 0.40 (m, 2H). LC/MS (ESI)
{m/z): 504 (M+H)",

Exampie 38: Z-cyciobutyl-N-((6-methyl-3-(pyrazolo]1,5-alpyridin-5-v-2,3-dihydro-1 H-
inden-d~-yhcarbamoylpyridine-4-sulfonamide

_ O\\S,:O
| NH>
N N
1) Triphosgene
TEA, THF
2) NaH, THF
A21 Example 38

18362} The title compound was prepared as deseribed for Example ¥ from 2-cyclobutylpyridine-
4-sulfonamide (intermediate A21) and 6-methyl-5-(pyrazolo[1,5-alpyridin-5-y1}-2,3-dihydro-

1H-inden-4-amine (intermediate B7-2). The residue was purified by prep HPLC 1o give the title
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compound as white solid. 'H NMR. (400 MIlz, DMSC-ds) § 8.65 (s, 1H), 8.53(d, /=~ 7.1 Hz,
D), 8,01 (d, 7= 2.2 Hz, TH), 7.63 - 7.59 {m, 1H), 7.51 - 7.49 (m, 111, 7.04 - 7.34 (m, 2H), 7.21
- 7.05 (m, 2H), 6.53 - 6.51 (m, TH), 6.47 - 6.45 {m, 1H), 2.68 - 2.66 (m, [H), 2.34 - 227 (m, 4H),
2.07 - 2.04 (m, [H), 2.03 (s, 3H), 2.01 - 1.82 (m, 7H). LC/MS (EST) mv/z: 502 (M-+H)".

Exampie 39: I-(cyclopropylmethy-N-{{G-methvi-3-{pyrazolo{l,S-alpyridin-S-y-2,3-
dihydro-iH-inden-4-yijcarbamoylj-6-oxe-§,6-dithydropyridine-3-sulfonamide

o 9
S,
7/ \ H H
0" N 1) Triphosgene N ’ X
\v TEA, THF o \—<]
' NN
2) NaH, THF N=
A22 Example 39

16363} The title compound was prepared as described for Example ¥ from [-
{cyclopropyimethyl}-6-oxo-1,6-dihydropyridine-3-sulfonamide (intermediate A22) and 6-
methyl-S-(pyrazolo[1,5-alpyridin-5-y1}-2,3-dihydro- 1H-inden-4-amine (intermediate B7-2).
The residue was purified by prep. HFLC to give the title compound as white solid. 'H NMR (400
Miiz, DMSO-ds) & 8.58 (d, /= 6.8 Hz, 1H), 826 (4, /=24 He, 11), 800 (d, J=2.4 Hz, 1H),
7.54 (dd, /= 9.6,2.8 Hz, 1H), 7.35 (s, 1H), 7.06 (s, 11}, 6.52 (d, /= 3.6 Hz, 1H}, 6.51 - 6.40 {m,
ZH), 3.82(d, 7 =72 Hz, 2H), 2.87 (t, /=72 Hz, 2H), 2.72 - 2.57 {m, 3H), 2.03 (5, 3H}, 1.96 -
191 (m, 2HD), 0.90 - 0.78 (m, 1H), 0.53 - 0.42 (m, ZH), 0.36 (d, /= 4.0 Hz, 2H). LC/MS (ESH
(m/z): 318 (MDY,

Exampie 40: N-({(5-(iH-pyrrolo|2,3-bipyridin-4-yi)-2,3-dihydro-1 H-inden-4~yhearbamoyi)~
4-(2-hydroxypropan-2-yhithiophene-Z-sulfonamide

0.0
S~ SNH,
\ o
O\\ ,,O
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HO A23 N

S
HaN Yan
Z 1) Triphosgene = A
B TEA, THF |
X, 2) NaH, THF SN N

HO

B21 Example 40

68364} The title compound was prepared as described for Example 1 from 4-(2-hydroxypropan-

2-yhithiophene-2-salfonamide (intermediate A23) and S-({H-pyrrolef[2,3-blpyridin-4-y1)-2,3-
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dihydro-1H-inden-4-amine (intermediate B21}. The residae was purified by prep HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-d) 8 11.63 (s, 1H), 8.15(d, J =
4.8 He, 1H), 753 (dt, J=15.2, 9.1 He, 2H), 7.29 (d, /= 5.7 Hz, 1H), 7.14 (s, 2I1), 6.89 (5, 1 H),
6.17 (s, 1H)}, 532 -~ 495 (m, {H), 2.94 (, /=74 Hz, 2H), 2.75 (dd, /= 6.9, 5.6 Hz, 2H)}, 1.98
{(dd, J=14.5,7.2 Hz, 2H), 1.42 (s, 6H). LC/MS (EST) m/z: 497 (M+H)".

Exampie 41: 4-2-hydroxypropan-2-vH-N-((5~(I~methyi-1 H-pyrrolo2,3-blpyridin-4-vD-2,3-
dihydro~-1H-inden-4-yhcarbamoylijthiophene-2-sulfonamide
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B22 Example 41

16365} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhthiophene-2-sulfonamide (intermediate A23) and 5-(1 -methyl-1H-pyrrolo{2,3-b]pyridin-4-
y13-2,3-dihydro-1 H-inden-4-amine (intermediate B22). The residue was purified by prep HPLC
to give the title compound as white solid. LC/MS (ESH m/z: 511 (M+H)".

Example 42: 4-(2-hydroxypropan-2-y-MN-{{5-(midazo[i,2-alpyridin-7-yi}-2 3-dihydro- 18-

inden-d~-yvhcarbamoylthiophene-2-sulfonamide

0. .0
S
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4 ] NH> o

s I

H HO NT N

N A23 Q] NN

B 1) Triphosgene s
| TEA, THF |

X 2) NaH, THF NN

B1 Example 42

8366} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
Z-yijthiophene-2-sulfonamide (intermediate A23) and 5-(imidazo{1,2-ajpyridin-7-y1}-2,3-
dihydro-1H-inden-4-amine {intermediate B1). The residuc was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) § 8.45 (d, /= 7.0 Hz, 1H),
7.95 (s, 1H), 7.87 (s, 1H), 7.63 (d, /= 13.5 Hz, 2H)}, 7.53 {d, J = 10.0 Hz, 111), 7.42 (s, 1H), 7.18
(q, /=77 Hz, 2H), 674 (d,/=69Hz, 1H),2.91 (1, 7=7.5 Hz, 2H), 2.66 (t, /=72 Hz, 2H),
2.01 - 1.94 (m, 2H), 1.41 (s, 6H). LO/MS (ESD nvz: 497 (M+H)"
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Exampie 43: 4-(2-hydroxypropan-2-vi)-MN-{{8-(-methyl-1H-benzo{d{imidazol-6-yv})-2,3-
dihyaim&ﬂ»in&ien~4~y§}carbanwv§}mi@phme~2 -suifonamide

() s ()
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¢ O“s’:OJL ¢
H,yN N™ °N
H H
1) Trlphosgene
TEA, THF
N— 2} NaH, THF
N=/
B28

HO N—

Example 43

18367} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(1-methyl-1H-benzo[djimidazol-6-yi)-
2,3-dihydro- 1 H-inden-4-amine (intermediale B28). The residue was purified by prep HPLC to

give the title compound as white solid. 1 NMR (400 M1z, DMSO-de) 8 10.81 (s, 1H), 8.20 (s,
PH), 7.73-7.63 {m, 2H), 7.57(d, /=83 Hz, 1H), 744 5, 1H), 721 - 7.14 (m, 2H), 704 {d, /=
§.7Hz, 1H), 524 (s, 1H),3.78 (5, 3H), 2.92 (1, /= 7.4 Hz, 2H), 2.70 - 2.65 (m, 2H), 2.02 - 1.94

{m, 2H), 1.42 (s, 6H). LO/MS (ESD w/z: 511 (M+H)Y".

Exampile 44: 4-(2-hydrosypropan-2-yH-N-({(5-({-methyl- 1 H-pyrrolo|2,3-blpyridin-5-y-2,3-
dihydr(}n}Hnimienméimyﬁ}carbamQyﬂ}ﬂiiuphemmz suifonamide

NH2
B
HoN N
N ﬁ
N S NarTHF

N
B29 Example 44

8368} The title compound was prepared as described for Example § from 4-(2-hydroxypropan-
2-yhthiophene-2-sulfonamide (intermediate A23) and 5-(1-meothyl-1H-pyrroio[2,3-blpyridin-5-
yvi¥-2,3-dihydro- 1 H-inden-4-amine (intermediate B29). The residue was purified by prep HPLC
to give the title compound as white solid. 'H NMR {400 MHz, DMSO-4s} 8 8.14 (4, 7/ = 1.9 Iz,
TH), 7.81 (d, 7= 2.0 Hz, 1H), 7.65 - 7.52 (m, 3H), 7.20 (d, J = 7.6 Hz, 1), 7.12(d, J= 7.6 Hz,

TH), 6.43(d, J=3.4 Hz, 1H), 5.25 (s, 1H), 3.86 (5, 3H), 292 (1, /=74 He, 2H), 267 (1, J=T.1
Hz, 2H), 2.03 - 1.93 (m, 2FD), 1.43 (5, 6H). LO/MS (ESDH m/z: 511 (M+H)"
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Example 45 N-{(&-(1H-pyrrolo|2.3-clpyridin-4-y1}-2,3-dihvdro-{ H-inden-d-vijcarbamoyi)-
4-(2-hydroxypropan-2-yhthiophene-Z-sulfonamide

0, .0
S S NH,
\ | o
s
H,N HO  A23 NN
2 —_— NI H OH
Z 1) Triphosgene = A
Y TEA, THF |
Nx 2) NaH, THF Ha Nx N
B30

Example 45

8368} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
Z-yijthiophene-2-sulfonamide (intermediate A23) and 5-(1 H-pyrrolo[2,3-clpyridin-d-y1)-2,3-
dihydro-1H-inden-4-amine (intermediate B38). The residue was purified by prep. HPLC 1o give
the title compound as white solid. 'H NMR (400 MHz, DMSO-ck) 8 11.83 (s, 1H), 8.77 (s, 1H),
7.92 (s, 1H), 7.65 (4, /= 5.1 Hz, 2H), 7.59 (s, 1H), 747 (s, 1H), 7.22 (d, /= 7.6 Hz, 1H}, 7.15
(d, /=7.6Hz 1H),617 (s, 1H}, 294 (1, /=74 Hz, 2H), 2.68 (1, /=73 Hz, 2H), 2.04 - 1.95 (m,
2H), 1.42 (s, 3H). LO/MS (ESD wm/z: 497 (M-+H)

Example 46: N-({(5-(iH-pyrrols{2,3-bipyridin-5-y§-2,3-dihydre- i H-inden-4-ylicarbamoyl)-
4-(2-hydroxypropan-2-vijthiophene-2-sulfonamide

0,0
s, S'NH,
NZ
SJ
H,N MO A23 S NJ\N
— A&, QO H OH
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| TEA, THF N|
& 2)NaH, THF  Hg &
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B31 Example 46

18378} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhthiophene-2-sulfonamide (intermediate A23) and 5-(1H-pyrrolo{2,3-blpyridin-3-v1}-2,3-
dihydro-1H-inden-4-amine (intermediate B31). The residue was puritfied by prep. HPLC to give
the title compound as white solid. 'H NMR (400 Miiz, DMSO-ds) 8§ 11.67 (s, 1H), 10.80 (s, 1H),
8.08 (s, iH}, 7.78 {s, 1H), 7.68 {5, 2H}, 7.51 - 748 {m, 1H), 7.20(d, /=67 Hz, 1H), 7.12{d, J=
73 He, 1H), 641 (dd, J=3.4, 1.8 Hy, 1H), 326 (s, I, 291 (£, /=T 3 Hz, 2H), 264 (1, /= 7.7
Hz, 2H), 2.01 - 1.93 (m, 2FD), 1.42 (s, 6H). LC/MS (EST) my/z: 497 (M+H)"

A
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Example 47: 4-C2-hydroxypropan-2-yD-N-({5-(L-methyi-1H-pyrrolo|23-clpyridin-4-vy1)-2,3-
dihydro~-1H-inden-4-yhcarbamoylijthiophene-2-sulfonamide

0, .0
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H,N HO A23 \S ] H H
Z 1) Triphosgene = A
R TEA, THF |
Nx N 2) NaH, THF HO NN

B32 Example 47

(8371} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
Z-yijthiophene-2-sulfonamide (intermediate A23) and 5-(1-methy!l-1H-pyrrolo[2,3-clpyridin-4-
yvI}-2,3-dthydro-1 H-inden-4-amine (intermediate B32). The residue was purified by prep HPLC
to give the title compound as white solid. 'H NMR (400 Mz, DMSO-de) 8 8.87 {5, 1H), 7.96 (s,
TH), 7.66 (s, 2H), 7.60 - 7.57 {m, 1), 743 (d, /= 2.8 Hz, 1H}, 7.23 {d, /= 7.6 He, 1H), 7.14 (4,
J=76Hz 1H), 6133, /=23Hz, 1H),395(5,3H),2.95(, /=74 Hz, 2H), 268, /=72
He, 2H), 2.03 - 1.96 {m, 2H), 1.45 (s, 6H). LC/MS (EST m/z: 511 {(M+H)"

Example 48: 4-(-bydroxypropan-2-yii-M-{(5-(1-methyl-1H-pyrazels{3 4-bipyridin-4-yi}-
1.3-dihydro-1H-inden-4-yhcarbamoyiithiophene-2-suifonamide
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B33 Example 48

16372} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(1-mcthyl-1 H-pyrazolo[3,4-blpynidin-
4-y1)-2 3-dihydro- 1 H-inden-4-amine (intermediate B33}, The residue was purified by

prep. HPLC to give the title compound as white solid. 'H NMR(400 Mz, DMSO-ds) 8 8.45 (d, J
=47 Hz, 1H), 7.87 (g, 1H), 7.55 (s, 1H), 724 (s, 2H), 7.03 (d, /=43 Hz, 1H), 521 {s, 1H}, 4.08
{s,3H), 2.95 (t, /= 7.5 Hz, 2H), 2.71 (d, /= 7.0 Hz, 2H), 2.04 - 1.96 (m, 2H), 1.42 (s, 6H).
LC/MS (ESTy m/z: 512 (M+H)"
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Exampie 49: N-({8-(F-cyclopropyi-1H-pyrrolo|2,3-bipyridin-4-yi)-2,3-dihydro-1H-inden-4-
yhicarbamoyh-4-(Z-hydroxypropan-2-yhthiophene-2-sulfonamide

$.%0

ﬁ "NH, 5

0P 1
HaN HO A23 \S i S\” N
Qo i T
NN 2) NaH, THF HG SN
B23 B Example 49 h

{8373} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
Z-yhithiophene-2-sulfonamide (intermediate A23) and 5-(1-cyclopropyl-1H-pyrroiof2,3-
blpyridin-4-y1}-2,3-dihydro-1 H-inden-4-amine (intermediate B23). The residuc was puritied by
prep HPLC to give the title compound as white solid. 'H NMR (400 Mz, DMSO-ds} 8 8.17 (d,
J=49 Ha, 1HY, 733(d, J=16Hz |H),727(d,/=3.6Hz, 1), 720(d,./=1.6Hz IH), 708
(s, 2H), 698 (d. /=49 Hz, 1H), 692 (5, 1H}, 6.19(d, /=36 Hz, 1H),5.08 (s, 1H), 290, J=
7.4 Ha, 2HY, 2.77 ¢, J=T.4 Hz, 2H), 2.02 - 1.9 {m, 3H}, 1.39 (s, 6H}, 1.05 - 1.00 (m, 4H).
LO/MS (ESD nv/z: 537 (M-+H)".

Esxample 38: i-isopropyb-N-((3-(1-methyb-1i-pyrrolo]2,3-bipyridin-4-vi}-2,3-dihydro-1 H-
inden-4-yijcarbamoyl)-1 H-pyrazele-3-sulfonamide

HoN = A24 O\\S/,\HJ\H
D ww Y O
SN N 2) NaH, THF P SN N
B22 Example 50

16374} The title compound was prepared as described for Example ¥ from §-isopropyl-1H-
pyrazole-3-sulfonamude (infermediate A24) and 5-(1-mcthyl-1 H-pyrrole[2,3-blpyridin-4-y1)-
2,3-dihydro-1H-inden-4-amine {intermediate B22). The residue was purified by prep HPLC to
give the title compound as white solid. ' NMR (400 Mz, DMSO-ds) 6 8.25(d, /= 4.8 Hz,
THY, 7.93 (5, 1H), 746 4{d, /=34 Hz, 1H, 721 (s, 1H), 7.16{d, /=7.6 Hz, 1H), 6.91{d, /=49
Hz, 1H}, 6.57 (s, 1H), 6,18 {s, 1H), 4.59 (s, 1H), 3.86 (s, 3H), 2.93 (t, /=73 Hz, 2H}, 2.64 (s,
2H), 2.04 - 1.95 (m, 2H), 1.43 (d, J= 6.6 He, 6H). LC/MS (ESI) mv/z: 479 (M+H)'.
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Exampie 51: 4-(2-hydroxypropan-2-vi}-N-{{5-(imidazo|i,2-aipyridin-6-yi}-2,3-dihydro-1H-
inden-d~-yvhcarbamoylthiophene-2-sulfonamide
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B2 Example 51
184375} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(imidazol1,2-alpyridin-6-y1}-2,3-
dibydro-1H-nden-4-amine {(intermediate B2). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) § 8.45 (s, 1H), 7.39 (s, 1H),
771757 {m, 3H), 7.44 (4, /=93 Hz, 1H), 7.20 (dd, J = 155 Hz, 21}, 7.03 {d, /= 10.6 Hz,
THY, 2.93(t, /=74 Hz, 2H), 2.68 (1, J=7.4 He, 2H), 2.02 - 1.96 (m, Z2H), 1.42 (s, 6H). LC/MS
(BSD) nv'z: 497 (M+H)".

Example 32: N-((5-({1,2.4}iriazolo[1,5-a]pyridin-6-yi}-2,3~dihydro-1 H-inden~4~
yicarbamovh-4-(2-hydroxypropan-2-vijthicphene-2-sulfonamide
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B4 Example 52

16376} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(]1,2,4]inazolof 1, S-alpyndin-6-y1)-2,3-
dihydro-1H-inden-4-amine {intermediate B4d). The residue was purified by prep HPLC to give
the title compound as white solid, 'H NMR (400 MHz, DMSO-ds) § 8.82 (5, 1H), 8.51 (5, 1H),
789 (s, 1H), 771 {d, J=9.1 Hz, 1H), 7.56 (s, 1H), 7.47 (s, 211, 7.21 {5, 2H}, 7.12 - 6.86 (m,
Y, 5.20 (5, 1H), 2.93 (1, J =72 Hz, 211}, 2.76 - 2.65 {m, 2H), 2.06 - 1.93 {m, 2H), 1.41 {s, 611).
LC/MS (EST) nv/z: 498 (M)
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Example 83: N((5-(]1,2 4ltriazclofl,5-a]pyridin-T-yvi}-2,3-dihydro- 1 H-inden-4-
yhicarbamoyh-4-(Z-hydroxypropan-2-yhthiophene-2-sulfonamide
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163771 The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhthiophene-2-sulfonanmide (intermediate A23) and 5-([1,2,4 inazolof 1 ,S-alpyndin-7-v)-2,3-
dihydro-1H-inden-4-amine (intermediate BS). The residue was purified by prep. HPLC to give
the fitle compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8 8.78 (d, ./ = 7.1 Hz, 111},
8.49 (s, 1H), 7.69(d, J=08 Hz, 1H), 7.50 (s, 1H), 737 {5, 1H), 7.22 - 718 (m, 2H), 7.06 (d, J =
7OHz, 2H)Y, 5,19 (s, IHY, 293 (1, /=T 4 He, 2H), 274 (1, J= 7.4 Hz, 2H), 2.03 - 1.95 (m, 2H),
1.41 (s, 6H). LO/MS (ESE myz: 498 (M+H)Y

Example 534: 4-(Z-hydroxypropan-2-vi-N-{(5~(imidazo{},5-a|pyridin-7-y}-2,3-dihydro-1 H-
inden-4-yijcarbamoyl}jthiophene-2-suifopamide

0,.0
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- o 0 9
N
s 5 I
HaN HO A2 N” N
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BN 1) Triphosgene R
| TEA, THF |
NN 2) NaH, THF HO NN
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Example 54

[6378] The title compound was prepared as described for Example § from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-{imidazo] 1, 5-ajpyridin-7-y1}-2,3-
dihydro-1H-inden-4-amine (intermediate B6). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8§ 8.36 (s, 1H), 8.49 (s, 1H),
824 -822(d, J=7.2Hz, [H), 7.85 (b, 1H), 7.69(d, /= 0.8 Hz, 1H), 7.59 (5, 1H), 7.38 (5, 1H},
731 {s, 1H)Y 720 - 713 (m, 2H), 6.67-645{d, /=72 Hz, 1H),5.24 (5, IH},2.93-289 (1, /=
7.4 He, 2H), 2.68 - 2.64 (1, S = 7.4 He, 2H), 1.99 - 1.96 (m, 2H), 1.41 (5, 6H), LC/MS (ESH m/z:

497 (MY
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Exampie 35: 4-(2-hydroxypropan-2-yi-N-{{5-(§-(I -methyipiperidin-4-yI- 1 H-pyrrolo2,3-
bipyridin-4-y})-2,3-dihydro-1H-inden~4-vijearbamoylthiophene-2-sulfonamide

o, .0
S

s .
\ . o\\s,,o I
H,N N7 N
HO  A23 N\ H H
| A 1) Triphosgene |\ AN
NZN TEA, THF PN
<\> 2) NaH, THF <\>
N N
\

B24 ' Example 55
(6379} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhthiophene-2-sulfonamide (intermediate A23) and 5-(1-(1 -methyipiperidin-4-y)-1H-
pyrrolo{2,3-blpyridin-4-yi}-2,3-dthydro- | H-inden-4-amine (intermediate B24}. The residue was
purified by prep. HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-
dsyd 818(d, /=49 He, 1H), 8.14 (s, 1H), 7.66 - 7.50 (m, IH), 748 (s, IH), 743 (d, /=3.6 Hz,
1H), 7.40 (s, 1K), 7.27 (s, 1H), 713 (1, J=5.5 Hz, 2H), 696 (4, /=48 Hz, 1H), 6.24(d, J=3.6
Hz, 1H), 4.82 (5, 1H), 3.22 (s, 2H}, 292 (1, /=73 Hz, 2H), 273 (dd, /= 21.0, 13.5 Hz, 4H),
220 (d, /=97 Hz, 2H), 2.01 (dt, /=149, 7.7 Hz, 4H), 1 .41 (g, 6H). LC/MS (ESH) nvz: 594
{(M+H)".
Example 56: 4-(Z-hydroxypropan-2-yD-N-{{(5-(1-({etrabydro-2H-pyran-4-yh-1 H-

pyrrolei2, 3-bipyridin-4-yi)-2,3-dihydro-1H-inden-4-vijcarbamoyiithiophene-Z-sulfonamide

o, .0
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3 :
NH,
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HO  A23 N\ H H
| A 1) Triphosgene |\ N
z TEA, THF P
N N<\> 2) NaH, THF N<\>
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B25 Example 56

83881 The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
Z-yithiophene-2-sulfonamide (intermediate A23) and 5-(1 -{tetrahydro-2H-pyran-4-y1}-1H-
pyrrolo{2,3-blpvridin-4-y1)-2,3-dihydro-1H-inden-4-amine {intermediaie B23). The residue was
purified by prep HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-
38 818 (4, S =49 Hz, 1H), 7.56-7.51 {(m, 3H), 7.20 - 7.15 {m, ZH), 6.91 (d, /= 4.8 Hz, 1H)},
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6.21 {d, J= 3.5 1z, 11D, 5.22 5.21 (m, 1H), S.01- 4.94 (m, 111, 4.03 (dd, J= 112, 3.9 Hz, 211},

3.58 (1, /= 11.2 Hz, 21), 2.94 (1, J= 7.3 Hz, 2H), 2.74 (1, J= 7.3 He, 211), 2.16 - 2.06 (m, 21),
2.03 - 1.95 (m. 2H), 1.92 1.89 (m, 2H), 1.43 (s, 6H). LC/MS (ESE mv/z: 581 (M+HY.

Example 57: 4-(2-hydroxypropan-2-yh-N-((5-(-{I-methyipyrroidin-3-yi)- L H-pyrrolef2,3-
bipyridin-d-yi}-2.3-dikydro-1H-inden-4-yhcarbamoyljthiophene-2-sulfonamide
0.0

S.S-

NH
\J o .0 9
sosz
H,N N~ N
HO®  A23 Nl H H

1) Triphosgene

TEA, THF

2) NaH, THF HO N h
N

B26 Example 57

A/

\Z: J ~Z 2

[6381] The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-ythiophene-2-sulfonamide (intermediate A23) and 5-(1-(-methyipyrrolidin-3-yi}-1H-
pyrrolo{Z,3-bipyridin-4-yH)-2,3-dihydro- | H-inden-4-amine (intermediate B246). The residue was
purified by prep. HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-
dsy 8§ 8.20(d, J=4.9 Hz, 1H), 7.56 (s, 1H), 7.52 (4, /= 3.6 Hz, 1H), 749 (s, 1H), 7.38 (s, I H),
71944, J=7.6Hz, 1H),7.14(d, /=76 Hz, 1H), 696 (d, /=49 Hz, 1H),623(d,/=3.6Hz
THY, 557 - 550 (m, 1H), 520(d, /= 14.0 Bz, 1H), 2.94 {t, /=74 Hz, 3H), 2.88 - 2.3 {(m, 1H},
234 =T 2 Hz, 2H), 2.63(d, J=T2 Hz, 3H), 256 (4, J=8.8 Hz, 2H), 2.12 (dd, /=124, 3.8
Hz, 11}, 2.02 - 1.95 (m, 2F), 1.43 (s, 6H). LC/MS (EST) nv/z: 580 (MY

Exampie 58: 4-(2-hydroxypropan-2-y-N-{(8-(}-(tetrahydrofuran-3-vi}~- 1H-pyrroio{23-

bipyridin-4-y})-2,3-dikydre-1H-inden-4d-vijcarbamoylithiophene-2-sulfonamide
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B27 Example 58
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83821 The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
Z-yijthiophene-2-sulfonamide (intermediate A23) and 5-(1-{tetrahydrofuran-3-yi}-1H-
pyirolo{ 2, 3-blpyridin-4-y1H)-2,3-dihydro- | H-inden-4-amine (intermediate B27). The residue was
purified by prep HPLC to give the title compound as white solid. 'l NMR {400 MHz, DMSO-
338194, J=49Hz 1H), 758 (d, J=11.0Hg, 1H),736(d, /=3.6Hz 1H),7.17{dd, J=

8, 7.6Hz 3H), 691 (d, /=48 Hz, 1H), 6.19(d, /=32 Hz, 1H), 559 - 549 (m, 1H), 5.21 {4,
J=53He, 1H),4.100dd, J= 148, 8.2 Hz, [H), 4.01 (dd, /=93, 6.1 Hz, 1H), 3.87 (1d, J=8.3,
SOHz 2H), 293 (0, J=T4Hz, 2H), 272 (1, /=73 He, 2H), 2.20 - 2.1 {m, 1H), 1.97 (d4, J =
14.9, 7.5 He, 2H), 1.42 (s, 6H). LO/MS (ESI) m/z: 367 (M+H)",

T
i3S

Example 59: 4-2-hydroxypropan-2-yh-N-({(5-( -{oxetan-3-y§}-1 H-pyrrolo{2,3-bipyridin-4-
vi-23-dihydro-1H-inden-4-ycarbamoyljthiophene-2-sulfonamide
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B27-1 Example 59
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16383} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhthiophene-2-sulfonanmide (intermediate A23) and 5-(1-(oxetan-3-y1)-1H-pyrrolo{2,3-
blpyridin-4-y1}-2,3-dihydro- 1 H-inden-4-amine (intermediate B27-1). The residue was purified
by prep. HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) § 8.19
(d, /=49 Hz, 1H), 773 (d, /=37 Hz, 1H), 7.60 - 7.53 (m, {H), 7.20 - 713 (m,3H), 6.94 (d, J =
4.7 Hz, 1H), 6.29 (s, 111, 6.02 - 595 (m, 1H}, 519 (s, 1H}, 5.04 - 499 {(m, 4H), 293 (1, /=73
Hz, 2H), 2.75 - 2.72 {m, 2H), 2.02- 1.95 (m, 2H), 1.42 (s, 6H), LO/MS (ESD my/z: 553 (M+H)"

160
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Exampie 63: 4-(2-hydroxypropan-2-vi}-N-{{5-(pyrazole]l,5-alpyridin-S-yh-2,3-dikydro-1H-
inden-d~-yvhcarbamoylthiophene-2-sulfonamide

O
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. NH, ~ ‘
\ N /’Oj)]\
S S
HolN N i
HO A23 \ | H i

| N 1) Triphosgens
TEA, THF !
NN 7 MaH, THF HO
N=
BY Example 60

8384} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(pyrazolo{1,5-ajpyridin-5-y1}-2 3-
dibydro-1H-nden-4-amine {(intermediate B7). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8 8.54 (d, J = 7.2 Hz, 111),
8.01(d, /=22 Hz 2H), 7.74(d, /= 1.5 Hz, 1H), 7.69 (s, L H), 7.52 (s, 1H}, 7.22 (dd, /= 22.4,
7.7 Hz, 2H), 6.63 {dd, /=72, 1.8 He, 1H}, 6.57(d, /=15 Hz, 1H), 529 (s, 1H),2.93 (1, /=74
Hz, 2H}), 2.66 (1, ./ = 7.4 Hz, 2H), 2.02 - 1.96 (m, 2H), 1.42 (s, 6H). LOC/MS (ESI) m/z: 497
(M+H)"

Example 61: N-{(5-({1,2 4}{riazolo}4,3-alpyridin-6-yi}-2,3-dihydro-1 H-inden-4-~
yhcarbamoyh-4-(2-hydroxypropan-2-yijthiophene-Z-sulfonamide

1) Triphosgene
TEA, THF
2) NaH, THF

83 Example 61

[6385] The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(]1,2,4triazolof4 3 -alpyridin-6-y1}-2,3-
dihydro-1H-inden-4-amine (intermediate B8). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR {400 MHz, DMS0-ds) 5 8.84 (4, J = 2.4 Hz, 111),
8.39(d, /=24 Hz ), 7.84 (s, 1), 7.74 (d, J = 1.6 Tz, 1H)}, 7.60 - 7.56 (m, 1H), 7.53 (s, 1H),
7.24-7.21 (m, 2H}, 521 (s, 1H), 2.94 {1, J=7.6 Hz, 2H), 270 {t. /= 7.6 Hz, 2H), 2.04 - 1 9¥

{r, 2H), 1.41 (s, 6H). LC/MS (S nvz: 498 (M+H)

161
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Example 62: N((5-(]1,2,3]triazolo[1,5-a]pyridin-8-yi}-2,3-dihydro- 1 H-inden-4-
yhicarbamoyh-4-(Z-hydroxypropan-2-yhthiophene-2-sulfonamide
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NS 2) NaH, THF HO NN
N=N N=N
B9 Example 62

8386} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
Z-yiithiophene-2-sulfonamide (intermediate A23) and 5-({1,2,3 jtriazolof 1.5 -ajpyridin-5-y1}-2,3-
dihydro-1H-inden-4-amine {intermediate B%). The residuc was purified by prep. HPLC 1o give
the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8 8.94 (d, J = 7.2 Hz, 111),
815 (d, J=08Hz, 2H), 7.77 (s, 1H), 7.71 {d, J= 1.5 Hr, 1H), 7.63 (d, J = 1.5 Hz, 1H), 7.25
(dd, 7=20.1,7.7Hz, 2H), 693 (dd, /=72, 1.6 Hz, 1H), 5.28 (s, 1H), 2.94 (1, /= 7.4 Hz, 2H),
2.68 {1, J=7.4 He, 2H}, 2.06 - .95 {m, 2H}, 1.42 (s, 6H). LC/MS (ESE) m/z: 498 (M+H)".

Example 63: N-{(5-({1,2 4}iriazeio}d,3-alpyridin-7-yi}-2,3-dihydro-1 H-inden-4-
yhcarbamoyh-4-{Z-hydroxypropan-2-yviithiophene-2-sulfonamide
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B10 Example 63

163871 The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhthiophene-2-sulfonanmide (intermediate A23) and 5-([1,2,4 inazolo{4,3-alpyndin-7-v)-2,3-
dihydro-1H-inden-4-amine (intermediate B18). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-453 8 .32 (s, 1H}, 853 (d, /= 7.1
Hz, 1H}, 8.25 (s, 1H), 7.71 - 7.66 (m, 2H), 7.61 (d, J= 1.7 Hz, 1H), 7.26 (m, /= 7.7 Hz, 2H},
6.88 {(dd, /= 7.1, 1.3 1z, 1H), 2.94 (, J= 7.4 He, 2H), 2.67 (t, J = 7.3 Hz, 2H), 2.04 - 1.96 (m,
2H), 1.41 (s, 6H). LC/MS (ESI) mv/z: 498 (M+H)"

162
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Exampie 64: 4-(2-hydroxypropan-2-vi-MN-{{8-(pyrazoie{1,5-alpyrimidin-6-vi}-2,3-dikhydro-
1 H-inden-4-yhcarbamoylithiophene-2-sulfonamide
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B12 Example 64

[8388] The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(pyrazolo{1,5-ajpyrimidin-6-v1}-2,3-
dibydro-1H-inden-4-amine (intermediate B12). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-d5) 8 .93 (4, /=~ 1.3 Hz, 11,
849 (d, /=21 Hz, 1H), 821 (d, /=23 Hz 1H),7.54¢dd, J= 123, 1.7Hz IH), 731 (d, J=
Lo Hz 1H), 7.20(d,J=7.6Hz, 1H), 7.15-7.11 (m, 2H), 6.72{(dd, /=23, 0.8 Hz, 1H), 2.91 {,
J=T4He, 2H), 278 (1, J=7.4 Hz, 2H), 2.02 - 1.92 (m, 2H), 1.39 {5, 6H). LO/MS (ESH m/z:
498 (M+H}.

Exampie 65: 4-C-hydroxypropan-2-yD-N-{{8~(imidaze|,2-alpyridin-6-
viibenzoldill,3ldioxol-4-vicarbamoyijthiophene-2-sulfonamide
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B14 Example 65

16389} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhHithiophene-2-sulfonamide (intermediate A23) and 5-(imidazof1,2-alpyridin-6-
yhbenzo[d}{1,3(dioxol-4-amine {intermediate B14). The residue was purified by prep HPLC 10

give the title compound as white solid. LC/MS (BSI) nvz: 501 (M)
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Example 66: 4-(2-hydroxypropan-2-yi-MN-{{S-(Imidaze{l 2-alpyridin-T7-
yhbenzo{d{{l ’5;dmxui~4~wi)mrﬁ'mmﬂvi)ﬁ‘hmphenevz su!i‘ﬂnamide
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B13 Example 66

[6398] The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-ythiophene-Z-sulfonamide (intermediate A23) and 5-(imidazo{1,2-ajpyridin-7-
viibenzo[dif1,3 dioxol-4-amine (intermediate B13). The residue was purified by prep. HPLC to
give the title compound as white solid. T NMR (400 MHz, DMSO-ds) 8 8.38 (d, /= 6.9 Hz,
1H), 813 (s, 1H}, 7.92 (s, 1H), 7.59 (s, 1H}, 7.50 (s, 1H), 7.43 (s, 1H), 7.34 {s, 1H}, 6.87 (s, 2H},
6.03 (s, 2H), 1.39 (s, 6H). LC/MS (ESD m/z: 501 (M+H)".

Example 67: 4-2-hydroxypropan-2-yI-N-{(8-(imidaze]{,5-alpyridin-6-yi)-2,3-dihydro-1H-
inden-4-yijcarbamoyl}jthiophene-2-sulfonamide
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B15 Example 67

8391} The title compound was prepared as described for Example § from 4-(2-hydroxypropan-
2-yDthiophene-2-sulfonamide (intermediate A23) and 5-(imidazol 1,5-a]pyridin-6-y1}-2.3-
dihydro-1H-inden-4-amine (intermediate BI8). The residue was purified by prep. HPLC to give
the title compound as white solid. ‘11 NMR (400 MHz, DMSO-d5) § 8.21 {d, /= 2.7 Hz, 211),
745 -7.37 (m, 3H), 732 (s, TH), 7.27 (s, 1H), 7.10 (5, 2H), 6.71 (d, /=94 Hz, 1H),5.10 (s,
THY, 290 ¢, J=74 He, 28, 275 (¢, =74 Hz, 2H), 1.97 (p, /=75 Hz, 2H), 141 (d, /=45
Hz, 6H). LC/MS (EST) nv/z: 497 (M+H)".
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Exampie 68: 4-(2-hydroxypropan-2-vi}-N-{{5-(pyrazole]l,5-alpyridin-6-yh-2,3-dikydro-1H-
inden-d~-yvhcarbamoylthiophene-2-sulfonamide
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B7-1 Example 68

18392} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(pyrazolo{1,5-ajpyridin-6-y}-2 3-
dibydro-1H-anden-4-amine (intermediate B7-1). The residue was purified by prep. HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8 8.55 (s, 1H), 8.01 (5, 1H),
7.59(d, J=93 Hz, 2H), 7.18 {5, 2ZH}, 7.05 {d, /= 8.9 Hz, ZH), 6.61 (5, 1H}, 5.18 (s, 1H), 2.92 (3,
J=69Hz, 2H), 2.71 - 2.65 (m, 2H)}, 2.03 - 1.92 (m, 2H), 1.41 (s, 6H). LC/MS (ESI) mo/z; 497
(MHY".

Exampile 6%: 4-(Z-hydroxypropan-2-yh-N-{{5-(imidaze{},S-a]pyridin-7-yi}-6-methy}-2,3-

dibydra-1 H-inden-4-ylicarbamoyl)thiophene-2-sulfonamide
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B6 Example 69

16393} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhHithiophene-2-sulfonamide (intermediate A23) and 5-(imidazol 1, 5-alpyridin-7-y1}-6-methyl-
2.3-dihydro-1H-inden-4-amine (intermediate B6). The residue was purified by prep HPLC to
give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds} & 8.38 (5, 1H}, 8.24(d, /
=72 He, 1H), 7.65 - 7.39 (m, 2H), 7.30 (s, 1), 7.22 (s, 1H), 7.03 {5, 1), 6.26 (d, .J = 6.6 Hz,
PHY, 5.24 - 501 (m, 130, 2.86 (4, = 7.3 Hz, 2H), 2.71 - 2,60 (m, 2H), 2.07 (s, 3H), 1.97 - 1.89
{m, 2H), 1.42 (s, 61). LC/MS (BSD m/z: 511 (M+H)
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Example 78: 4-2-hydroxypropan-2-y-MN-{{-metbyl-S-{pyrazolo|i,S-alpyridin-8-yi-2,3-
dihydro~-1H-inden-4-yhcarbamoylijthiophene-2-sulfonamide
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18394} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 6-methyl-5-(pyrazoloi!,5-alpyridin-5-

y)-2,3-dihydro-1H-inden-4-amine (intermediate B7-2). The residue was purified by prep HPLC
to give the title compound as white solid. 'TI NMR (400 Mz, DMSO-ds) §8.51 (d, /= 7.1 Tz,
IH)Y, 7.97(d, J=2.2Hz, 1H), 737 (s, IH}, 7.29(d, /=16 Hz, 1H), 7.17 (¢, /= 1.6 Hz, 1H),
6.96 (5, 1H), 6.82 (s, 1H}, 6.55- 6.52 (m, 2H), 5.76 (5, 1), 5.05 (s, 1H}, 2.85 (1, /=7.4 Hz, 2H),
2.75-2.67 (m, ZH), 2.03 (s, 3H), 1.96 - 1.91 (m, 2H), 1.40 (s, 6H). LO/MS (ESDH m/z: 511
(MAH}

Example 71: N-{{(6-chloro-S-(hnidaze]l,S-a]pyridin-7-yi}-2,3-dihydro~-1 H-inden-4-
yhcarbamoyh-4-(2-hydroxypropan-2-yijthiophene-Z-sulfonamide

$ 00
"NH
_Ej s O“s”OJOL
HoN Cl “NTON Cl
2 HO  A23 \ I H H
| = 1) Triphosgene | N
N\ TEA, THF o N\
w 2) NaH, THF w
=N =N
B16 Example 71
[6395] The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-

2-yhithiophene-2-sulfonamide (intermediate A23) and 6-chlorg-5-(imidaro| 1,S-alpyridin-7-y1}

2,3-dihydro-1H-inden-4-amine (intermediate B16). The residue was purified by prep HPLC to
give the title compound as white solid. ' NMR (400 Mz, DMSO-ds) 8 8.39 (s, 1H)L 8.25(d, J
=72 He, 1H), 7.49 (s, 1H), 7.44 (s, 1F), 7.33 (s, 1FD), 7.29 (s, 1H}, 7.28 (s, 1H}, 7.09 (s, 1H),
6.30(d, J= 6.0 Hz, 15, 5.17 (s, 17D), 2.91 (1, /= 7.4 Hz, 211, 2.71 - 2.61 (m, 21, 2.02 - 1.91
{m, 2H), 1.42 (s, 6H). LO/MS (BSD mv/z: 531 (MHH)Y.
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Exampie 72: 4-(2-hydroxypropan-2-vi}-N-{{5-(8-methylimidazofl, 2-ajpyridin-7-yi}-2,3~
dihydro~-iH-inden-4-yljear bamm!}mmphmeﬁ -sulfonamide

S S
NH
N : o\\
H,yN
HO A23
| = 1) Triphosgene
TEA, THF
NTNN ' N NN
2) NaH, THF
| ) NaH, -
B17 Example 72

184396} The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(8-methylimidazo{1,2-alpyridin-7-v1)-
2,3-dihydro- 1 H-inden-4-amine (intermediale B17). The residue was purified by prep HPLC to
give the title compound as white solid. "H NMR (400 MHz, DMSO-ds) 8§ 8.28 (d, ./ = 6.9 Iz,
TH), 7.93 (s, TH), 7535 (dt, J=6.3,5.3 He, 3H), 7.15{d, /= 7.6 Hz, 1H), 698 (d, J= 7.6 Hz,
1H), 6.49(d, /=69 He, 1H), 2.92 (1,/=7.2 Hz, 2H), 2.70 (dd, /= 13.1, 7.6 Hz, 2H), 2.15
3HD, 198 (dd, J=14.9, 10.1 Hz, 2H), 1.42 (5, 6H). LO/MS (ESD vz 511 (M+H)

Example 73: 4-(Z-hydroxypropan-2-y-N-{{5-(8-methyliimidazo]l,5-ajpyridin-7-y§-2,3-
dibydra-1 H-inden-4-ylicarbamoyl)thiophene-2-sulfonamide

0, .0
S

3 g
NH
N o 0 9
H,N S S‘NJ\N
z HO®  A23 NI A H
| o 1) Triphosgene | N
TEA, THF A\

NN HO N
2) NaH, THF \
=N N
B18 Example 73

163971 The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhthiophene-2-sulfonamide (intermediate A23) and 5-(8-methylimidazo1,5-ajpyridin-7-yi}-
2.3-dihydro-1H-inden-4-amine (intermediate Bi8). The residue was purified by prep HPLC to
give the title compound as white solid. 'H NMR {400 Mz, DMSO-d) § 8.08 (d,/=7.1 Hz,
PHY, 7.34 - 728 (m, 210, 719 (d, /= 1.6 Tz, 11}, 7.04 (¢, J =74 Hz, 2H), 6.90 {d, J= 7.5 He,
Y, 6.34 (4, J =71 He, 1H), 290 (t, J= 7.3 Hz, 2H), 2.78 (dd, J = 8.3, 5.9 Hz, 2H), 2.09 (5,
3H), 2.02 - 1.91 {m, 2, 141 (s, 61, LO/MS (BSE m/z: 511 (M+H)"
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Exampie 74: 4-(2-hydroxypropan-2-vi}-N-{{5-2-methylpyrazolo{1,5-ajpyridin-5-y§)-2,3~
dihydro~-1H-inden-4-yhcarbamoylijthiophene-2-sulfonamide

1) Triphosgene
TEA, THF
2) NaH, THF

Example 74

[6398] The title compound was prepared as described for Example ¥ from 4-(2-hydroxypropan-
2-yhithiophene-2-sulfonamide (intermediate A23) and 5-(2-methylpyrazolo[1,5-ajpyridin-5-yb)-
2,3-dihydro-1H-1nden-4-amine (intermediate B19). The residue was purified by prep HPLC to
give the title compound as white solid. TH NMR (400 Mz, DMSO-ds) 88.37 (d, J= 7.2 Hz,
1H), 7.59 - 7.48 (m, 2H), 7.39 - 7.38 (m, 1H), 7.16 - 7.11 (m, 2H}, 6.62 {d, /= 7.3 Hz, 1H), 6.38
(s, 1H}, 8.76 (s, 1H), 3,16 (s, 1H), 2.90(t, /=74 Hz, 2H), 2.71 {t, J=7.4 Hz, 2H), 2.39 {5, 3H},
2.03 - 1.93 (m, 2H), 1.41 (s, 6H). LOMS (ESH m/z: 511 (M)

Exampie 75: 3-cyclopropexy-N-{{6-methyl-S-(pyrazolo] ,5-ajpyridin-5-y1)-2,3-dihydro-1 H-
inden-4-yiicarbamoyljeyclobutane-1-suifonamide

QS.,O
NHy o 9
AT Os
HoN o~ A25 S\HJI\H
1) Triphosgene
[ TEA, THF [
O
NN 2)NaH, THF N
N= N=
B7-2 Example 75

(6399} The 1itle compound was prepared as  described for Example 1 from  3-
cyclopropoxyeyclobutane-i-sulfonamide (intermediate A2%) and 6-methyvi-S-{pyrazolo[1,5-
alpyridin-3-y1)-2,3-dihydro-1H-inden-4-amine (intermediate B7-2). The residue was purified by
prep.HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) 8 8.71 (1, /
=78 He, 1H}, 8.02 (d, /= 2.9 Hz, 1H}, 7.56 (s, 1H), 7.42 (s, 1H), 7.12 {5, 1H}, 6.61 {d, J = 6.8
Hyz, ZH), 4.25 (s, 1H), 4.13 (s, 1F), 3.84 (s, 1FD), 3.18 (s, 1F1), 2.93 - 2.89 {m, 211}, 2.74 (s, 2H),

233 (s, 1H), 2.25 - 2.21 {m, 1}, 2.06 (5, 3H), 2.04 - 1.92 (m, 4H), 0.47 - 0.39 (m, 45, LO/MS
(ES1) nvz: 481 (M+H)",
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Example 76: 1-(3-hydroxyeyclobulyD-N-{{6-methyl-S-(pyrazolo|{,S-alpyridin-5-y1}-2,3-
dihydro~1H-inden-4-ylicarbamoyl)-1 H-pyrazoie-3-sulfonamide

% O"S,"NH2
N-N O

HO A33

- O .
1) Triphosgene
TEA, THF
2) NaH, THF

HO
B7-2 Example 76
16446} The title compound was prepared as described for Example ¥ from 1-(3-
hydroxyeyclobutyl)-1H-pyrazole-3-sulfonamide (intermediate A33) and 6-methyl-5-
{pyrazolo[l,5-alpyridin-5-v1}-2,3-dihydro-1 H-inden-4-amine (intermediate B7-2). The residue
was purified by prep HPLC to give the title compound as white solid. ' NMR (400 Mz,
DMBGO-dsy 8 8.61 (&, J = 6.8 Hz, 1H}, 8.03 {5, 1H}, 7.90 (s, 1H), 7.39 (s, 1H), 7.09 (s, 1H), 6.6} -
6.46 {m, 3H), 531 {d, S =47 Hz, 1H), 5.06 - 4.95 (m, 1H}, 446 - 439 (m, 1H), 2.91 - 2.84 {m,
ZH), 2.63 - 2.58 (1, 4H), 2.42 - 2.37 (m, 21, 2.04 (5, 3H), 1.98 - 1.93 (m, 2H). LO/MS (ESH
iz SO7 (M+1Y

Example 77: I~cyclopropyi-3-{{dimethyiamino)methy}-N-{{(6~methyl-5-(pyrazolo}1,5-
ajpyridin-5-yi}-2,3-dihydro-i H-inden-4-ylicarbamovi)- i H-pyrazeie-3-sulfonamide

,—(/\? %
T O fo)
—N, AN‘N O\\S//O I
A34 7 N
. ~N/\(N?N/ :
1) Triphosgene \
TEA, THF 4
2) NaH, THF
B7-2 Example 77

{8401} The title compound was prepared as deseribed for Example 1 from -cyclopropyl-5-
{{dimethylaminoymethyi}-1 H-pyrazole-3-sulfonamide (intermediate A34) and 6-methyi-3-
(pyrazole[1,5-alpyridin-5-v1}-2,3-dihvdro-1 H-inden-4-amine (infermediate B7-2). The residue
was purified by prep. HHPLC to give the title compound as white solid. 'H NMR (400 MHz,
DMSO-ds) & 8.63 (s, 1H), 8.03 (s, 11}, 7.39 (s, 1H), 7.08 (5, 1H)}, 6.59 (s, 1H}, 6.50 (5, 2H}, 3.58
- 3.56 (m, 2H), 2.89 - 2.84 (o, 2H), 2.68 - 2.64 (m, 11D, 2.35 - 2.30 (m, 2H), 2.21 (s, 6H), 2.04
{s, 3H), 1.97 - 1.93 (m, 2H), 1.24 - 1.21 (m, 2H), 1.07 - 1.04 (m, 2H). LO/MS (ESD (u/z): 534
(M+H)Y',
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Example 78: N-{(&-(]1,2,3}triazolo[§,5-a]pyridin-S-yi}-6-methyl-2,3-dihydro-{ H-inden-4-
yihicarbamoyi-I-cyclopropyi-1H-pyrazole-3-sulfonamide

, O“S.,.NHQ
T o o)
PPN
4 » TN
-N
| X 1) Triphosgene 4N | =
NN TEA, THF NN
\ 2) NaH, THF v
N=N N=N
B9-1 Example 78

16442} The title compound was prepared as described for Example ¥ from I-cyclopropyl-1H-
pyrazole-3-sulfonamude (inftermediate A2) and 5-([1,2,3]iriazolol L S-alpyridin-5-y)-6-methyl-
2,3-dihydro-1H-inden-4-amine (intermediate B9-1). The residue was purified by prep. HPLC to
give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds} 8 8.02 (d, /= 7.3 Hz,
PHY, B8 (5, 1H), 7.79 (s, 1), 7.65 (5, 1H), 7.57 (s, 1H), 7.39 (s, 1H), 7.10 (s, IH), 6.81 (d, J =
71 Hz, 1H), 6444, /=214 Hy, 1H), 2891, ./=7.3 Hz, 2H), 2.83 - 2,76 (m, 1H), 2.65 - 2.61
(m, 2H), 2.04 (s, 3H), 2.00 - 1.95 (m, 2H), 1.05 - 1.01 (m, 4H). LC/MS (EST) m/z: 477 (M+H)".

Example 79 (R)-1-C-hyvdrosypropyh-N-{{&~methyl-5-(pyrazolo[§,S-alpyridin-S-vi}-2 3-
dihydro-1H-inden-d-yhcarbamoyh)-1 H-pyrazole-3-sulfonamide

oNpe
z | \NHZ
N-N - = .
S’ 1) Triphosgene
TEA, THF
HO 2) NaH, THF
A26 Example 79

68403} The title compound was prepared as described for Example 1 from (R)-1-(2-
hydroxypropyl}-1H-pyrazole-3-sulfonamide (intermediate A26) and 6-methyl-S-(pyrazolo[1,5-
alpyridin-3-y1}-2,3-dihydro-1H-inden-4-amine (intermediate B7-2). The residue was purified by
prep HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds} & 8.61 (d,
J=72 He, 1H), 8.02(d, /= 1.6 Hz, 1H), 7.68 (s, [H), 7.38 (5, 2H, 7.05 (s, 1H), 6.58 (s, 1H]},
6.50(d, /=60 Hz, 1H), 6.40 {5, 1H}, 5.75 (s, 1H), 5.00 {d, /=3.6 Hz, 1H}, 4.03(d, /=52 Hz,
2HY, 3.97 - 391 (m, 1H), 2.86 (1, J=7.6 Hz, 2H), 2.62 (d, 7=7.2 Hz, 2H), 2.03 (s, 3H), 1.93 (4,
J=6.0Hz, 2H), 1.03 (4, 7= 6.4 Hz, 3. LO/MS (EST) (m/2): 485 (M+H)".
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Example 83: (S)3-1-2-hydroxypropyl-N-{{6-methyl-S-(pyrazelo|§,3-alpyridin-S-yi}-2,3-
dihydro~1H-inden~4-ylhicarbamoyl)-1 H-pyrazole-3-sulfonamide

O\\S,:O
/\”/ NH,
N—-N
< 1) Triphosgene -
N TEA, THF k/
HO 2) NaH, THF &
A27 Example 80

[8404] The title compound was prepared as described for Example ¥ from (8)-1-(2-
hydroxypropyl}- 1 H-pyrazole-3-sulfonamide (intermediate A2Z7) and 6-methyl-5-{pyrazolo[1,5-
alpyridin-3-v1}-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-2). The residue was purified by
prep HPLC to give the title compound as white solid. ' NMR (400 Mz, DMSO-ds) 8§ 8.62 (4,
J=6.7 He, 1H), 8.03 (s, 11), 7.39 (s, 2H), 7.08 (5, 1H), 6.60 (5, 111}, 648 (d, /= 7.5 Hz, 2H),
5.09-5.04 (m, iH), 405{(d. J=69Hz, 2H), 287 (1, /="7.1 Hz, 2H), 2.68 - 2.62 (m, 2H)}, 2.04
(s, 3H}, 1.99 - 1.95 (o, 2H), 1.04 (3, /= 6.3 Hz, 3H). LOMS (EST) (m/z): 495(M+HY"

Example 81: S5-cyclopropoxy-N-{({(6-methyil-5-(pyrazelo]l,S5-ajpyridin-5-yi}-2,3-dihvdro-i H-
inden-4-yijcarbamoyhpyridazine-3-suifonamide

1) Triphosgene
W TEA, THF
2) NaH, THF

A28

Example 81

18485} The title compound was prepared as described for Example ¥ from 5-
cyclopropoxypyridazine-3-sulfonamide (intermediate A28) and 6-methyl-5-(pyrazolof1,5-
alpyridin-5-y1}-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-2). The residue was purified by
prep HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) § 8.99 (d,
J=2.7Hz, 11}, 856(d, J=T7.0Hz, 1H),797(d,/=19Hz 1H), 7.63(d, /=27 Hz, 1H), 7.37
(s, 1H), 6.96 (5, 1H), 6.90-6.75 (m, 1H), 6.60(d, /=14 Hz, I1H), 658 - 652 {m, 1H), 6.28 -
6.19 (m, 1H), 4.12-4.04 (m, 1H), 2.85 (1, J=7.1 Hz, 2H), 2.72 - 2.64 (m, 2H), 2.04 (5, 3H),

1.95 - 1.89 (m, 2H), 0.89 - (.34 {mn, 2H)}, 0.78 - 0.73 {m, 2H). LC/MS (EST) my/z: 505 (M+H)".
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Exampie 82: I-(I-cyclopropviethv)-N-{(6-methyi-S-(pyrazoio{}.S-ajpyridin-3-y)}-2,3-
dihydro~1H-inden~-4-yhcarbamoyl)-1 H-pyrazole-3-sulfonamide

57
7N
N’ 1) Triphosgene N-N
TEA, THF M
2) NaH, THF N
A29 Example 82 N

18486} The title compound was prepared as described for Example ¥ from 1-(1-
cyclopropylethyi)- iH-pyrazole-3-sulfonamide (intermediate A29) and 6-methyl-5-
{pyrazolo[1,5-alpyridin-S-y1}-2,3-dihydro-1 H-inden-4-amine {intermediate B7-2}. The residue
was purified by prep. HPLC to give the title compound as white solid. "H NMR (400 Mz,
DMSO-ds) & 8.41 (s, 1H), 7.83 (s, 1H}, 7.21 (5, ZH), 7.06 (5, 1H}, 6.95 - 6.79 (m, 2H}, 6.41- 6.34
{m, 2H), 4.02 - 391 (m, 1H), 2.75 - 2.65 (3, 3H), 2.54 - 2.47 (m, 1H), 1.84 (s, 3H}, 1.78 - 1.72
(m, 2H3, 1.12 - 1.09 (m, 2H}, 1.08 - 1.03 (m, 2H)}, 0.38 - (.29 {m, 1H), 0.18 - 0.09 {m, [H), 0.05 -
{100 (my, 2H). LO/MS (EST) (mv/z): 505 (M+H)

Example 83; Lcyvelopropyl-N-{((5-methyl-6-(pyrazolo{l, S-ajpyridin-5-y1)-2,3-
dihydrobenzofuran-7T-yljcarbamoyi)-1 H-pyrazole-3-sulfonamide

0, .0
s o
N-N 0
4 a P J

1) Triphosgene N-N

TEA, THF 4
2) NaH, THF

Example 83

1

164471 The title compound was prepared as described for Example ¥ from I-cyclopropyl-1H-
pyrazole-3-sulfonamide (intermediate A2) and 5-methyl-6-(pyrazolo[1,5-alpyridin-5-v1}-2,3-
dihydrobenzofuran-7-amine (intermediate B37). The residue was purified by prep. HPLC 1o give
the title compound as white solid. 'H NMR (400 Mz, DMSO-ds) § 8.50 {(d, /= 7.1 Hz, 11),
8.00(d, /=1.9Hz 1H), 7.53 (s, 1H), 7.35 (s, 1H), 7.03 {5, 1H), 6.55(d, /=97 Hz, 2H), 6.12 (s,
Y, 4.50 (t, J = 8.6 Hz, 2H), 3.25 - 3,18 (m, 2H), 1.99 (s, 3H), 1.29- 1.21 {m, 1H), 1.03 - 0.95
{m, 4H). LC/MS (ESI) (mv/z): 479 (M+H)".
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Example 84: S-oyclobulyb-N-({6-methyl-3-{pyrazolo{l,S-alpyridin-S-y§)-2,3-dihydre-1H-
inden-d~-yhcarbamoylpyridine-3-sulfonamide

1) Triphosgene
TEA, THF
2) NaH, THF

Example 84

16448} The title compound was prepared as described for Example 1 from S-cyclobutylpyridine-
3-sulfonamide (intermediate A38) and 6-methyl-5-(pyrazoloi1,5-alpyridin-5-y13-2,3-dihydro-
1H-inden-4-amine (intermediate B7-2). The residue was purified by prep HPLC to give the title
compound as white solid. '"H NMR (400 MHz, DMSO-ds} 8 8.69 (s, 1H}, 8.61 (5, 1H}, 8.49(d, ./
= 6.8 Hz, 1H), 8.00 (s, 1H), 7.96 (s, 1H), 7.30 (s, 1H), 7.03 (5, 1H}, 6.54 (s, 1H}, 643 (d, J=7.1
Hz, 1H), 3.68 -3.61 {m, 1H), 2.84 ({, =72 Hz, ZH), 235 (d, /=89 Hz, 3H), 2.16 - 2.04 (m,
3H), 2.02 (s, 3H), 1.97 - 1.82 (m, 4H). LC/MS (EST) (nvz): 509 (M+H)"

Example 85; 1-{rel-(1R,28)-2-hydroxyeyclobutyl}-N-({6-methyl-5-(pyrazels{l,S-ajpyridin-5-

yi}-2,3-dihydro-i H-inden-4-ylijcarbamoyi}-1H-pyrazole-3-sulfonamide
0. NH;

\sso
s

N A31
b-OH eNp

S
4 N
1) Triphosgene (N,\[,\j’/ H

TEA, THF
2) NaH, THF é‘
OH

Example 85

18489} The title compound was prepared as described for Example ¥ from -(rel-(1R,28)-2-
hydroxyeyclobutyl)-1 H-pyrazole-3-sulfonamide (intermediate A31) and 6-methyi-5-
{pyrazolo[1,5-alpyridin-S-y1}-2,3-dihydro-1 H-inden-4-amine {intermediate B7-2}. The residue
was purified by prep. HPLC to give the title compound as white solid. "H NMR (400 Mz,
DMBO-de) 6 8.65 - B.64 (m, 1H), 799 (s, 1H), 7.5%9 (s, 1H), 738 - 735 (m, T1H), 7.11 (s, 1H),
6.65 (s, 1H}, 6.60 - 6.53 {m, 2H}, 5.38 - 331 {m, 1H), 5.20- 515 (m, 1H), 2.89 (t, /=74 Hz,
2HY, 2,71 - 267 (my, 288, 2.27 - 2.1 (m, 1H), 2,16 - 2,10 (m, 1H), 2.06 (s, 3H), 2.01 - 1.96 {m,
3H), 1.79 - 171 (m, 1H), 1.54 - 1.42 (m, 2H). LCMS (EST) m/z: 507 (M+H)".
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Exampie 86: I-(cyclopropyimethvD}-N-{(3-methyl-6-(pyrazoio{}.S5-ajpyridin-3-y}-2,3-
dihydrobenzofuran-7-yicarbamoyi}-1 H-pyrazole-3-sulfonamide

C’..Sl,‘N|-|2
/717 O
o NN
$ A1
H,N
1) Triphosgene
| N TEA, THF
N 2) NaH, THF
Nﬁ
B37 Example 86

18418} The title compound was prepared as described for Example ¥ from -
{cvclopropyimethyl)-1 H-pyrazole-3-sulfonamide (intermediate A1) and 5-methyl-6-
{pyrazolo[1,5-a]pyridin-S-y1}-2,3-dihyvdrobenzofuran-7-amine (intermediate B37). The residue
was purified by prep. HPLC to give the title compound as white solid. "H NMR (400 Mz,
DMSO-ds) 8 8.50 (d, /=7.1 Hz, 1H), 8.00 (s, 1H}, 7.58 (s, 1H), 7.36 (s, 1H)}, 7.05 (s, 1H), 6.60
(d, /=110 Hz 1), 6.54 (5, 2H), 451 (1, /=86 Hz, 2H), 408 - 401 (m, 1H),3.94 (4, /=72
Hz, 2H), 2.00 (s, 3H), 1.27 - 1.20 {m, 2H), 0.59 - .33 (m, 2H}, 0.40 - 0.36 {m, 2. LC/MS
(EST) (m/z): 493 (M+H)".

Exampile 87: 1-cyclopropyi-N-({5-flucro-6-(pyrazolo{i S-ajpyridin-5-vi)-2,3-
dikvdrobenzofuran-7-vijcarbameyiy-1 H-pyrazole-3-sulfonamide

O.‘S.,O
/X NH
4 A2
HyN F
1) Triphosgene
B TEA, THF
NTX 2) NaH, THF
N_
B38 Example 87

{8411} The title compound was prepared as described for Example ¥ from 1-cyclopropyl-1H-
pyrazole-3-sulfonamide (imtermediate A2) and S-fluoro-6-(pyrazolof!,5-ajpyridin-5-y1)-2,3-
dihydrobenzofuran-7-amine (intermediate B38). The residue was purified by prep HPLC 1o give
the title compound as white solid. 'H NMR (400 Mz, DMSO-ds) 88.55 (d, /= 7.2 Hz, 1H),
.02 (d, J=2.1 Hz, 1H), 7.66 (s, 1H}, 7.50 {s, 1H), 7.15(d, J = 8.0 Hz, 1H), 6.65 (¢, /= 6.9 Hz,
TH)Y 6.58(d, J=1.7 Hz, 1H), 6.31 (s, 1H), 4.57 (¢, /= 8.7 Hz, 2H)}, 3.267 - 3.25 (m, 2H), 2.03 -

1,97 (m, 1H), 1.02 - 1.00 (m, 41, LC/MS (BST) (mv/z): 483 (M+H)",
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Example 88: Leyclopropyl-N-{{6-methyl-5-C-methyipyrazelo{t, S-alpyridin-S-yB-2,3-
dihydro~1H-inden~-4-yhcarbamoyl)-1 H-pyrazole-3-sulfonamide

QS'Q
7 O NH,
e}
N-N Oy, 'Y
" P £
c
| X 1) Triphosgene N'N
N TEA, THF
N 2) NaH, THF A
N=
B34 Example 88

{6412} The title compound was prepared as described for Example 1 from 1-cyclopropyl-1H-
pyrazole-3-sulfonamide (intermediate A2} and 6-methyl-5-(2-methylpyrazolof 1, S-alpyridin-5-
yvI}-2,3-dthydro-1 H-inden-4-amine (intermediate B34), The residue was purified by prep HPLC
to give the title compound as white solid. ' NMR (400 MHz, DMSO-ds) § 8.49 (d, J = 7.0 Hz,
1H), 7.86 (s, 1H), 7.47 (s, 111), 7.23 (s, 1H)}, 7.07 (s, 1H), 6.50 (5, 111}, 6,40 (d, J = 7.0 Hz, 111),
6.35 (s, 1H), 3.87 - 3.78 (m, 1H), 2.87 (t, J =7.2 Hz, 2H), 2.61 - 2.54 (m, 2H}, 2.41 (s, 3H), 2.03
(s, 3H), 1.97 - 1.91 (o, 2H), 1.10 - 1.00 (m, 4H). LC/MS (ESD m/z: 491 (M+H)"

Example 8¢: N-{(6-chloro-5-(pyrazolo{l5-ajpyridin-5-vi-23-dihydro-{ H-inden-4-
yhcarbamoyh-i-cyclopropyl-1 H-pyrazole-3-sulfonamide

Q-S.,O
7N
4N'N N
HoN Cl A2 74 ]
| 1) Triphosgene

NN TEA, THF
\ 2) NaH, THF
N=
B35 Example 89

(6413} The title compound was prepared as described for Example 1 from i-cyclopropyl-1H-
pyrazole-3-sulfonamide (intermediate A2) and 6-chloro-5-(pyrazolof 1, 5-ajpyridin-5-yi)-2,3-
dihydro-1H-inden-4-amine (intermediate B38). The residae was purified by prep HPLC to give
the title compound as white solid. "H NMR {400 MHz, DMSO-d5) 8 8.65 (4,7 = 7.1 Hz, 111},
ROS(d, J=19Hz tH),7.95-779(m, 1H}, 7.77 - 7.60 (m, 1H), 748 (d, /=243 Hz, 1H), 7.37
(d, /=132 Hz 1H), 6.64 (s, 1H), 6.55(d, /=72 Hz, 1H}, 6.52 - 6.38 {m, 1 H}, 3.84 - 3.80 (m,
TH), 2.93 {t, /=73 Hz, 2H), 2.66 - 2.59 {im, ZH), 2.06 - 1.95 {m, ZH}, 1.08 - 1.80 {m, 4H}.
LO/MS (EST m/z: 498 (M+H)™.
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Example 98: N-{(6~-chloro-S-(pyrazeloll,S-alpyridin-5S-vi}-2,3-dihvdro-§ H-inden-4-
yihicarbamoyh-1-cyclopropyh-1H-pyrazole-3-sulfonamide

Q-SD
(\lr ‘NH; o)
N-N O\\ //OJJ\
HoN <f A2 7 SN
z - - . q H H
| X 1) Triphosgene N | =
WA TEA, THF 4 Ny
N
\/ 2) NaH, THF =/
B11 Example 90

8414} The title compound was prepared as described for Example 1 from 1-cyclopropyl-1H-
pyrazole-3-sulfonamide (ntermediate A2) and S-([ 1,2 4]triazolo{ 1, 5-alpyridin-7-y1)-6-methyl-
2,3-dihydro-1H-inden-4-amine (intermediate B11}. The residue was purified by prep HPLC to
give the title compound as white solid. 'H NMR (400 MHz, DMSO-dq) § 8.87 (4, J= 6.9 Hz,
TH), 8.52 (s, 1H), 7.76 (s, 1H), 7.52 (s, 1H), 7.09 (s, 111), 6.84 (d, 7= 6.9 Hz, 1H), 6.3% (s, 1H),
3.82-376(m, iH), 2.88 (1, /=73 Hz, 2H), 2.66 - 2.58 (m, 2H), 2.02 (3, 3H), 2.80 - 1.93 {m,
2H), 1.02 {d, /= 4.8 Hz, 4H}. LO/MS (BSH m/z: 478 (M+HY.

Example 91: (S}-N-{{(6-methyi-S-(pyrazelo{l S-ajpyridin-S-yi)-2 3-dikydro- 1 H-inden-4-
yhearbamoyi-1-{oxetan-2-yimethyl}- 1 H-pyrazole-3-sulfonamide

1) Triphosgene
TEA, THF
2) NaH, THF

B7-2 Example 91
{8415} The title compound was prepared as described for Example ¥ from (5)-1-{oxetan-2-
vlmethyl)-1H-pyrazole-3-sulfonamide (intermediate A32) and 6-methyl-5-(pyrazolo{1,5-
alpynidin-5-y1)-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-2). The residue was purified by
prep HPLC to give the title compound as white solid. 'T1 NMR (400 Mz, DMSO-ds) 8 8.63 (4,
J=71Hz, 1H), 8.03 (s, 1H), 7.79 (s, 1H}, 7.39 (s, 1H}, 7.08 (s, 1H}, 6.59 (s, 1H), 6.53 - 6.43
{m, 2H), 5.03 - 4.94 (m, 1H), 4.50 - 438 (m, 3H), 430 -4.22 (m, 1F), 2.91 - 2.83(m, 2H), 2.69 -
2.58 {m, 3H), 2.39 - 2.31 (m, 1H), 2.04 (s, 3}, 1.98 - 1.92 (m, 2H). LC/MS (ESD (m/z): 507
(M+H)".
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Example 92: Leyciopropyl-N-{{6-methyl-5-(pyrazole]l,3-a]pyridin-6-yi}-2,3-dibydro-1 H-
inden-d-yhearbamoyl)-1H-pyrazole-3-sulfonamide

1) Triphosgene
TEA, THF
2) NaH, THF

B7-3 Example 92

(8416} The title compound was prepared as described for Example ¥ from -cyclopropyl-1H-
pyrazoic-3-sulfonamide (intermediate A2) and 6-methyl-S-(pyrazolo[1,5-alpyridin-6-y1)-2,3-
dihydro-1H-inden-4-amine (intermediate B7-3). The residue was purified by prep HPLC to give
the title compound as white solid. 'H NMR (400 MHz, DMSO-d5) 8 8.39 (s, 1H), 801 (4, /=74
Hz, 1H}, 7.77(d. J= 9.1 Hz, 1H}, 739 (s, 1H), 7.07 (s, 1H), 685 (d, J= 89 Hz, 1H),665(d, /=
6.1 He, 1H), 648 (s, TH), 3.84 - 376 (m, TH), 288 (t, 7=7.0 Hz, 1H), 2.80(t, /= 7.4 Hz, 1H),
270 - 2.62 (m, 2H), 2.09 - 1 .86 {m, 5H), 1.06 - 1.01 (m, 4H). LO/MS (EST) m/z: 477 (M+H)".

Example 93: N~{(5-({1,2. 4}triazolo}4,3-a|pyridin-7-vi}-6-methyl-2,3-dihydro-1 H-inden-4-
yvikcarbamoyi}-i-cyclopropyi-1 H-pyrazole-3-sulfonamide

0. L0
SN
N-N 0]
d 0N
HoN A2 N7 N
z (\{( H H
EN 1) Triphosgene N~ A
| A TEA, THF <f | A
NN 2) NaH, THF N"N
\=y \=y
B10-1 Example 93

16417} The title compound was prepared as described for Example ¥ from I-cyclopropyl-1H-
pyrazole-3-sulfonamude (infermediate A2) and 5-([1,2,4]iriazolol4, 3-alpyridin-7-y1)-6-methyl-
2,3-dihydro-1H-inden-4-amine (intermediate Bi8-1). The residue was purified by prep. HPLC
to give the title compound as white solid. "H NMR (400 MHz, DMSO-di) § 9.31 (s, 1H), 8.55 {4,
F=70Hz, 1H), 7.83 (s, 1H), 7.65 (s, 1H), 7.47 (s, [H), 7.11 (s, IH), 6.63 {d, J = 7.0 Hz, 1H),
6.47 (3, 1H}, 3.85 - 3.79 (m, 1H), 2.89 (1, ] = 7.3 He, 2H), 2.61 - 5.57 {m, 21}, 2.06 (s, 3H), 2.02
- 1.95 {m, 2H), 1.06 - 0.99 (m, 4H). LC/MS (ESI) myv/z: 478 (M+H)"
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Example 94: (53-N-{(5-(]1,2 4{triazolo{l,5-alpyridin-7-yI}-6-methyl-2 3-dibydro-1 H-inden-4-
yhcarbamoyh-i~{oxetan-2-yimethyl}-1 H-pyrazole-3-sulfonamide

0,0
U TN,
N-N
(0]
oL 0
0 N
t A32 .
HaN 74 N N
’ 1) Triphosgene (—\{\lr H H
AN phosg N X
| TEA, THF |
N 2) NaH, THF o) Ny
) \
N:/ N=/
B11 Example 94

16418} The titic compound was prepared as described for Example ¥ from (S)-1-(oxetan-2-
ylmethy!)-1H-pyrazole-3-sulfonamude (infermediate A32) and 5-(] 1,2 41nazolo[1,5-a]pyndin-
7-y1)-6-methyl-2,3-dihydro- | H-inden-4-amine (intermediate B11). The residac was purified by
prep. HPLC to give the title compound as white solid. 'H NMR (400 Mz, DMSO-d4) § 8.90 (4,
J=67Hz, 15}, 854 (s, 1H), 7.73 (s, 1H), 747 (s, 2H), 7.09 (5, 1H), 6.85 (d, /= 6.8 Hz, 1H)},
6.43 (s, 1H), 5.03 - 4.94 {m, 1H), 4.51 - 436 (m, 3H), 4.25 - 429 (m, 2H), 2.90 - 2.86 (m, 2H),
2.66 - 2.63 (m, 2H), 2.03 (s, 3H), 1.99 - 1.92 {m, 2H). LC/MS (EST) m/z: 508 (M+H)".

Example 95  (8)-N-{{6-methvi-S-{pyrazoio]l,S-a]lpyridin-6-yi}-2,3-dihvdro-1H-inden-4-
vijarbamoyh-1-(oxetan-2-yimethyi)-1H-pyrazole-3-sulfonamide

1) Triphosgene
TEA, THF
2) NaH, THF

B7-3 Example 95
{8419} The title compound was prepared as described for Example ¥ from (5)-1-{oxetan-2-
vlmethyl)-1H-pyrazole-3-sulfonamide (intermediate A32) and 6-methyl-5-(pyrazoloi,5-
alpyridin-6-y1)-2,3-dihydro- 1 H-inden-4-amine (intermediate B7-3). The residue was purified by
prep HPLC to give the title compound as white solid. 'H NMR (400 MHz, DMSO-ds) & 8.38 (s,
TH), 8.01(d, ./=1.5Hz, 1H),7.72 (s, 1H}, 7.66(d, /=90 Hz, 1H), 7.05 (s, |H), 685(d, /=8.8
Hz, 1H), 6.65 (5, 1H), 6.43 (5, 1H), 5.06-4.92 (m, 1H}, 4.52 - 438 (m, 3H), 429 -4.24 (m, | H),
287, J=T7.2He, ZH), 2.70 - 2.59 (m, 3H), 2.37 - 2.30 (m, 1H), 2.04 (s, 3H}, 2.00 - 1.93 (m,
2H). LC/MS (EST) m/z: 507 (M+H)"
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Example 96: N-{((&-({1,2,4ltriazolo|4,3-alpyridin-7-yi}-6-chlore-2,3-dibydro- i H-inden-4-
yihicarbamoyi-I-cyclopropyi-1H-pyrazole-3-sulfonamide

0,0
s 5
4 % M
HoN - A2 U cl
x 1) Triphosgene N-N X
| TEA, THF | \
N™ SN 2) NaH, THF N N
\=N’ \=N
B39 Example 96

(6428} The title compound was prepared as described for Example 1 from i-cyclopropyl-1H-
pyrazole-3-sulfonamide (intermediate A2) and 5-([ 1,2, 4]iviazolo[4,3-alpyridin-7-y1}-6-chloro-
2,3-dihydro-1H-inden-4-amine (intermediate B39). The residue was purified by prep HPLC to
give the title compound as white solid. "H NMR (400 MHz, DMSO-d4) § .31 (s, 1H), 8.54(d, J
7.8 Hz, TH), 7.71 (s, 2H), 7.51 (s, 1H), 7.38 (s, 1H), 7.32 (s, 1H), 6.66 (d, /= 5.6 Hz, 1H), 6.32
(s, 1H}, 3.80-3.70 (m, 1H), 2.92 (1, J=7.2 Hz, 2H), 2.70 - 2.65 (m, 2H), 2.04 - 1.97 {m 2H),
1.03 - 0.98 (m, 4H). LC/MS (ESH (m/z): 498 (M+H)".

Exampie 97: NJ(5~({1,2 4} triazolo]i,S-a|pyridin-s-viI}-o-methyl-2,3-dihydro-1 H-inden-4-~
yhearbamoyi)~-i-cyclopropyil-1H-pyrazole-3-sulfonamide

O.S,,O
N o
N-N O 0
sz N
A2 N N
HoN A q NTN
N 1) Triphosgene N | A
| TEA, THF N
N N
* 2) NaH, THF \
[\\j_.//N ) N—?/
B40 Example 97

(8421} The title compound was prepared as described for Example § from -cyclopropyl-1H-
pyrazole-3-sulfonamide (intermediate A2) and 5-([ 1,2,4]iriazolo]1,5-a]pyridin-6-y)-6-methyl-
2,3-dihydro-1H-inden-4-amine (intermediate B44). The residue was purified by prep HPLC to
give the title compound as white solid. "H NMR (400 MHz, DMSO-d4) § 9.31 (5, 1H), 8.54(d, J
7.8 Hz, TH), 7.71 (s, 2H), 7.51 (s, 1H), 7.38 (s, 1H), 7.32 (s, 1H), 6.66 (d, /= 5.6 Hz, 1H), 6.32
(s, 1H}, 3.80 -3.70 (m, 1H), 2.92 (1, J="7.2 Hz, 2H), 2.70 - 2.65 (m, 2H), 2.04 - 1.97 {m 2H),
1.03 - 0.98 {m, 4H). LC/MS (EST) (m/z): 498 (M+ID)".

Exampie 98: T-eyvclopropyb-N-{{(6~(hydroxymethyi}-S-(pyrazolell,S-ajpyridin-8-y}-3,3-
dihydro-iH-inden-4-yiicarbameoyl)-1 H-pyrazole-3-sulfonamide

179



WO 2023/056264 PCT/US2022/077120

Q‘S,_O
O SN,
N-N
<r A2
1) Triphosgene

TEA, THF
2) NaH, THF

B41 Example 98
18422} The title compound was prepared as described for Example § from -cyclopropyl-1H-
pyrazolec-3-sulfonamide (intermediate A2) and (7-amino-6-(pyrazclo[1,5-a]pyridin-3-y1}-2,3-
dihydro-1H-inden-S-ylimethanol (intermediate B41). The residue was purified by prep HPLC
to give the title compound as white solid. 'H NMR {400 MHz, DMSO-4) 8 8.59 (4, /= 7.0 Iz,
THY, 8.03 (s, THY, 741 - 7.39 (m, 2H), 7.31 (8, 1H), 6.60 (s, 1H}, 6.56- 651 {m, 2 H), 419 (d, J
=47 Hz, 2H), 2.93 - 2.90 (m, 2H), 2.03 - 1.96 (m, 4H}, 1.31 - 1.27 (m, 2H), 1.08 - 1.04 (m, 2H),
0.88 - 0.84 {m, [H). LC/MS (ESH m/z: 493 (M+H)".

Biolozical Assavs

16423} The following method was used for compound screcuing.

1. Seed THP-1 cells (5.56%1075 cells/mL) containing 1.0 ug/mb LPS (SIGMA, L6529} in 45
ul. RPMI 1640 mediom (without FBS) into 384-well plate (Thermo Scientific, 164688},

=

Add 5 ol compound (10 doses starting front 5 M, 1:3 dilution) or vehicle (0.05% DMSO in
mediom) to the appropriate wells.

3. Centrifuge the plates at 1000 rpm for 2 mins and incubate for 3 hys at 37 °C, 5% 0.

4, Add 5 uL nigericin (MEC, HY-100381) (final conc. 5 uM) to sample wells and positive
contro! wells; add 5 oL RPMI 1640 medium to negative control wells,

5. Centrifuge plates at 1000 rpro for 2 mins and incubate for 1 hr at 37°C, 5% CO2.

6. At the end of the incubation period, centrifuge plates at 1000 rpm for 6 mins and transfer 8
ul. supernatant into 384-well assay plates (PerkinBlmer, 6008280},

7. Add 8 ul RPMI 1640 medium into cach well and spin down for 10 secs.

8. Prepare the standard solutions and pre-mixed IL1 antibodie solution of Human IL18 kits
(Perkinklmer, 62HIL 1 BPEH) according to the fnstruction.

9. Add 16 vl standard solutions into clear wells of 384-well assay plates,

10, Add 4 ul. pre-mixed IL1J antibodie solution to all wells including sample wells, positive
control wells, negative control wells and standard solutions wells.
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11. Seal the plates, spin down for 10 secs, incubation for overnight at RT and read on an HTRF®
compatible reader (BMG LABTECH, PHER Astar F8),

12. The concentrations of IL1} for treated wells are calculated by the standard curve.

13. The ICso data is fitted to a non-liner regression equation {log inhibitor vs. response - Variable
slope four parameters)).
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The results of the pyroptosis assay are summarized in Table 2 below as THP ICsy”

Example No ., THP ICss Exampie No. THP ICw
i A 58 C
2 A 53 A
3 52 A
4 53 A
5 54 A
) A 55 C
7 A 56 B
8 A 57 C
@ A 58 B
it A 59 B
it A 60 A
i2 A 61 C
i3 A 62 B
i4 A 63 A
i5 B 64 o
i6 A 63 B
i7 A 66 A
i8 A &7 B
i% 68 A
28 B 69 A
21 70 A
22 E 71 A
23 A 72

24 A 73

25 A 74 A
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26 A 75 B
27 A 76 A
28 A 77 B
29 B 78 A
34 B 79 A
38 A 86 A
32 A 81 A
33 A 82 C
34 A 83 B
35 A 84 A
36 B 83 E
37 A 86 B
38 87 C
3% 88 A
44 89 A
45 A 1] A
42 A 9% A
43 C 92 B
44 B 83 A
48 C 94

46 B 85

47 C 86 A
48 B &7 A
4% B 98 B

* WLRP3 inhibitory activity - THP 1Cs0: A:S38 s B >30 M and <380 nM; C: >388 oM

and <1 ad; B: >1 oM and <2 vl E: >2 ub.
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WE CLAIM:

L. A compound of Formulae (I)-(11):

(R?),

2=/ (I, or

R (1),

or a pharmaceutically acceptable salt, tautomer and/or stereoisomer thereof,
wherein:
AisCihor O

cach oceurrence of Q ring is independently a S-membered heteroaryl, 6-membered hetercaryl,

Caacycloalkyl, or 5-6-membered heterocyelyl;

X! and X3 are each independently N or C, X2, X3, and X* are cach independently N or CR’, and
the dashed circle denotes bonds forming a five-membered aromatic ring; provided that at least

two but no more than three of X', X2, 3, X% and X are N;

A

J\‘l"
Y!igNor CH, Y is N, NR¥ or CH, and Y¥is N, NR® or CH, Y*is Cor N, and Y23 in
Wy “ye
Formula (11} denotes el o e/ ;

ZlisNor CH, Z7is N or CR® and 27 is N or CH;
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each occurrence of RYis independently hydrogen, Cisalkyl, haloCiaalieyl, Cireycloalkyl, Ci-
salkoxy, Caacyeloalkoxy, NRPR®, C(=CHOR®, OC{(=0)R?, C(=OINRR®, NRPC(=()R®
CEOINHCE=OIR?, or 4-6-membered heterocyelyl, each of which is optionally substituted with

one to three R,

each occurrence of R7 s independently hydrogen, Craaikyl, haloC raaliyl, Ciocycloalkyl,
halogen, CN, O, Ciualkoxy, NRER®, C(=ONRR®, or 4-6-membered heterocyclyl, each of

which is optionally substituted with one to two R

R3, R* R® and R®are each independently hydrogen, halogen, CN, Ciaalkyl, or haloCiaalicyl;
each occurrence of R is independently hydrogen or Craalkyl;

cach occurrence of R® is independently hydrogen or Craalkyl;

each occurrence of RY is independently hydrogen, Cisalky

each occurrence of R is independently hydrogen, Ciualkyl, Csocycloalkyl, or 4-6-membered

heterocyelyl opticnally substituted with Craaltkyl;

each occurrence of RY is independently hydrogen, Ciaalkyl, haloCisalkyl, halogen, CN, OH, Cs-
y, NR*RP, C(=(O0R?, OC(=0)RE, C(=OINRRD,
NROC{=0R®, C(=OINHC(=O)R?, or 4-6-membered heterocyelyl;

reycloalkyl, Craalkoxy, Circycloaliioxy

each occurrence of R* and R® is independently selected from hydrogen, Craalkyl, or Ca.
seycloalkyl, or R? and R®, together with the nitrogen atom to which they are attached, form a
saturated or unsaturated heteroeyclic ring containing from three to seven ring atoms, wherein the
ring may optionaily contain one or two additional heteroatoms seiected from the group
consisting of nifrogen, oxygen and sulfur and may be optionally substituted by from one to three
groups which may be the same or different selected from the group consisting of Ci-aalkyl,

phenyi and benzyl; and
cach oceurrence of n is independently G, 1, or 2.

2. The compound of Claim 1, having the structure of Formula (I):
: g

i85
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A R4
(R%) . ”O)OL
S\
RSN
R’ |
X
172
XX
X,
e
5
X7
\2,,'/
3. The compound of Claim | or 2, wherein Xx* in Formula gi) is
\ e
RSN:RB RS \R6 Rs'"l:Re Rs'Nw R5 R5 R5
\f\/( | N | N N
NN \ y /
=/ | N-/7 ) ! N> . N‘N , N‘N
L ~ o |
R | R Ri(\/(Re R? lwi RS
\N‘N N™ N NN
N SN g S
4. The compound of Claim 1, having the structure of Formula (H):
R4
0,0 ¢
NS
RE— AR
R « I,
1
ve g
U whn
RSP R® RS R®
Y& Yile \-RE
5. The compound of Claim 1 or 4, wherein v22/  ip Fornwia (i) is N=/ ,
hn | b
RS RS RS RS Rs R6 A
| N RS RS
NN Nl N ]
N~/ N7 N NS W-R?
RS -G ) \_s o —
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6.

~d

.

i1

The compound of Claim 1, having the structure of Formuala (HI):

e R® e R®
5 5
Z1 , —
N NT N
The compound of Claim 1 or 6, wherein R in Formula (IT) is R
o R® A R6
5
RN RS | = \W
N AN P
10 N \
R R or R10 )

The compound of any one of Claims 1-7, wherein each occurrence of Q ning is
independently a S-membered heteroaryl.

The compound of any one of Claims 1-7, wherein cach occurrence of Q@ ring is
independently thiophene, pyrazole, imidazole, thiazole, furan, oxazole, iso-oxazole, or

triazole.

10, The compound of any onc of Claims 1-7, wherein each occurrence of (@ ring is

Cf T KT TS Ty
independently H
o
N
{3
\
H
The compound of any one of Claims 1-7, wherein each occurrence of @ i

S i
independently @ .

|
or H

i
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24

. The compound of any onc of Claims 1-

. The compound of any onc of Claims 1-

. The compound of any one of Claims 1-7, wherein each cecurrence of (Q ring is

. The compound of any one of Claims 1-7, wherein cach occurrence of Q ring together with

S ¥
\ |

. 1
R is independently R

. The compound of any one of Claims 1-7, wherein each occurrence of (Q ring is

<

independently  H

3

. The compound of any one of Claims 1-7, wherein each ocowrrence of Q ring together with

R!ig independently R

~ -
/
i

, wherein each occurrence of @ ring is

independently H

/
i

, wherein each occurrence of B ring together with

1
R'is independently R

-

. The compound of any one of Claims 1-7, wherein each ocowrrence of (@ ring is

independently a 6-membered heteroaryl.

. The compound of any one of Claims 1-7, wherein each occurrence of (3 ving is

independently pyridine, pyridazine, pyrimidine or pyrazine.

sleded sl eiley
I " I
independently N A , NF L NF N A L NF N A L0 NF N

The compound of any one of Claims 1-7, wherein each occurrence of (3 ring together with

X N N NS rN\ 1 N%rg‘{
[ | | | |
Nz = = Z N~ ZN
R' R’ R! R! R! R

Rbis independently , .
{88

=Z

P4

or
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21, The compound of any one of Claims 1-7, wherein each occurrence of Q@ ring s
independently a Cavcycloalkyl.

22. The compound of any one of Claims 1-7, wherein each occurrence of Q ring is
independently cyclobutyl.

23. The compound of any one of Claims 1-7, wherein ¢ach occurrence of Q ring is
independently a 5-6-membered heterocyelyl.

24. The compound of Claim 23, wherein the S-6-membered heterocyelyl contains one to two

hetercatoms selecied from N, O and 5.

b
n

5. The compound of any one of Claims 1-7, wherein cach occurrence of Q ring together with

Rlis independently R

26. The compound of Claim 1, having the structure of Formula (Ia):

R4
O

ONe

\
(R2>n\ S\NJ\H R?
o 6
N\N\ R5 | AN R

I X5
R1 )(\1(21:)\/)(4
X~X3 (Eb)

28. The compound of Claim 1, having the structure of Formula (Ha);
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O
%
$
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YJ\ Y\3

YzJ (Ha).

29. The compound of Claim 1, having the structure of Formula (Hb):

31. The compound of Claim 1, having the structure of Formula (1b):

R'™® (11fh).

PCT/US2022/077120

32. The compound of any one of Claims 1-31, wherein each occurrence of R s independently

Ci-aalkyl, haloCiaalkyl, cyclopropyl, eyclobutyl, Ciraalkoxy, cyclopropyloxy,

190



WO 2023/056264 PCT/US2022/077120
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34.

38.

40,

41.

43.

44.

eyclobutyloxy, NR'R®, or 4-6-membered heterocyclyl, each of which is optionaily

substituted with one to three RM.

. The compound of any one of Claims 1-31, wherein each occurrence of R s independently

Cralkyl, Cascyeloalkyl, Ciualkoxy, Cascycloalkoxy, NRRP, or 4-6-membered
heterocyclyl, each of which is optionally substituted with one to three R,
The compound of Claim 33, wherein the Cascycloalkyl is eyclopropy! or cyclobutyl, and

the Cascycloalkoxy is cyclopropyloxy or cyclobutyloxy.

_The compound of any one of Claims 1-31, wherein each occurrence of R} is independently
b

methyl, which is optionally substituted with one Rt

. The compound of any one of Claims 1-31, wherein each occurrence of R' is independently

cyclopropyl, which is optionally substituted with one R,

. The compound of any one of Claims 1-31, wherein each occurrence of R'is independently

cyclobutyl, which is optionally substituted with one R

The compound of any one of Claims 1-37, wherein each occurrence of R? is independently
hydrogen, Ciaalkyl, haloCiualkyl, Ca.scyeloalloyl, halogen, CN, O, Craalkoxy, NRR®,
or 4-6-membered heterocyelyl, each of which is optionally substituted with one to two

R} i

. The compound of any one of Claims 1-38, wherein each occurrence of R° is hyvdrogen,
o 3 o Pl b

methyl, F, or CL

The compound of any one of Claims 1-39, wherein cach occurrence of R* is hydrogen,
methy! or halogen.

The compound of any one of Claims 1-40, wherein each occurrence of R is hydrogen or

methyl.

. The compound of any one of Claims 1-41, wherein each occurrence of R® is hydrogen or

methyl.
The compound of any one of Claims 1-42, wherein each occurrence of R’ is hydrogen or
methyl,
The compound of any one of Claims 1-43, wherein each occurrence of R® is hydrogen or

methyl.

. The compound of any one of Claims 1-44, wherein cach occurrence of R? is hydrogen,

methyi or methoxy.
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46. The compound of any one of Claims 1-45, wherein each occurrence of R'is
independently hydrogen, Craalkyl, Ciscycloalkyl, or 4-6-membered heterocyclyl
optionally substituted with Craalkyl, m which the 4-6-membered heterocycelyl contains
one to two heteroatoms selected from N, O and 5.

47. The compound of any one of Claims 1-46, wherein each occurrence of Rtis
ndependently hydrogen, Craalkyl, Cascycloalkyl, halogen, CN, OH, Craalkoxy, Cs.
seycloalkoxy, NR*RY, or 4-6-membered heterocyelyl, in which the 4-6-membered
heterocyclyl contains one to two heteroatoms selected from N, G and 8.

48. The compound of any one of Claims 1-47, wherein each occurrence of RM is
independently cyclopropyl.

49. The compound of any one of Claims 1-48, wherein each occurrence of Rt is
independently cyclobutyl,

5. The compound of any one of Claims 1-49, wherein each occurrence of R'lis
independently oxetane.

51. The compound of any one of Claims 1-50, wherein each oceurrence of nis independently
{.

52. The compound of Claim 1, selected from:

53, The compound of Claim

o]
o, 0
N7
s 22 L
N H
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55. A pharmaceutical composition comprising the compound of any one of Claims i-34, and a
pharmaceutically acceptable carvier,

56. A method for reating or preventing a disease or condition which is responsive o
inhibition of the NLRP3 in a subject in need thereof, comprising administering an
effective amount of a compound of any one of Claims 1-54, or the pharmaceutical

composition of Claim 55 to the subject.

~

n

. A method for treating or preventing a disease or condition in a subject in need thereot]
comprising administering an effective amount of a compound of any one of Claims 1-54,
or the pharmaceutical composition of Claim 55 to the subject, wherein the discase or
condition is a hereditary disease, a neurodegenerative disorder, a metabolic ailment, an

inflammatory syndrome, or cancer.

.1
o0

. The method of Claim 57, wherein the hereditary disease is Cryopyrin-associated periodic
syndrome; the neurodegenerative disorder is multiple sclerosis, Alzheimer's discase or
Parkinson's disease; the metabolic ailment is atherosclerosis or type 2 diabetes: and the

inflammatory syndrome is gout flares or ostcoarthritis,
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