
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
(1) Organization11111111111111111111111I1111111111111ii111liiiii 

International Bureau (10) International Publication Number 

(43) International Publication Date W O 2023/056264 Al 
06 April 2023 (06.04.2023) W IPO I PCT 

(51) International Patent Classification: UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
C07D 471/04 (2006.01) A61P19/06 (2006.01) TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
C07D 487/04 (2006.01) A61P25/16 (2006.01) EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
A61P3/00 (2006.01) A61P25/28 (2006.01) MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
A61P3/10 (2006.01) A61P35/00 (2006.01) TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
A61P19/00 (2006.01) A61K 31/64 (2006.01) KM, ML, MR, NE, SN, TD, TG).  
A61P 19/02 (2006.0 1) 

(21) International Application Number: Published: 
PCT/US2022/077120 - with international search report (Art. 21(3)) 

(22) International Filing Date: 
27 September 2022 (27.09.2022) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
PCT/CN2021/121548 

29 September 2021 (29.09.2021) CN 

(71) Applicant: VIVA STAR BIOSCIENCES (SUZHOU) 
CO., LTD. [-/CN]; 218 Sangtian Street, Orange Square 
5th Floor Suite E468, Suzhou Industrial Park, Suzhou, 
Jiangsu (CN).  

(72) Inventor; and 
(71) Applicant: ZHANG, Hongjian [US/US]; 18 Elsie Drive, 

Plainsboro, New Jersey 08536 (US).  

(72) Inventors: CHEN, Ping; Building 9A, No.528 Ruiing 
Road, Shanghai, Shanghai 201201 (CN). JIANG, Fei; 
No.2899 North Zhangyang Road, Shanghai, Shanghai 
201208 (CN). SUN, Peihua; No.139 Jianchuan Road, 
Shanghai, Shanghai 200241 (CN).  

(74) Agent: MEARA, Joseph P. et al.; 3000 K Street, N.W., 
Suite 600, Washington, District of Columbia 20007 (US).  

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, 
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, 
KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, 
LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, 
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, 
RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, 
ZA, ZM, ZW.  

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, 

(54) Title: NOVEL SUBSTITUTED SULFONYLUREA COMPOUNDS AS INHIBITORS OF INTERLEUKIN-1 ACTIVITY 

(57) Abstract: This application relates to novel substituted sulfonylurea compounds and analogues, their manufacture, pharmaceutical 
compositions comprising them, and their use as medicaments for treating a disease associated with modulation of cytokines such as 
IL-10 and IL-18, modulation of NLRP3, or inhibition of the activation of NLRP3 or related components of the inflammatory process.



WO 2023/056264 PCT/US2022/077120 

NOVEL SUBSTITUTED SULFONYLUREA COMPOUNDS 

AS INHIBITORS OF INTERLEUKIN-1 ACTIVITY 

FIELD 

[00011 This application relates to novel substituted sulfonylurea compounds and analogues, their 

manufacture, pharmaceutical compositions comprising them, and their use as medicaments for 

treating a disease associated with modulation of cytokines such as IL-§ and IL-18, modulation of 

NLRP3, or inhibition of the activation of NLRP3 or related components of the inflammatory 

process.  

BACKGROUND 

[00021 Nucleotide-binding oligomerization domain-like receptors(or NOD-like receptors, NLRs) 

belong to the family of pattern recognition receptors, acting as intracellular sensors of-pathogen

associated molecular patterns (PAMPs) and daage-associated molecular patterns (DAMPs).  

Accumulating evidence indicates that NLRs play important roles in innate immune 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.  

[00031 NLRP3 is predominantly expressed in macrophages and a few other cell types with certain 

degree of tissue specificity. The formation of NLRP3 inflammasome activates caspase-1, which 

in turn catalyzes proteolytic reactions, releasing pro-inflammatory cytokines such as interleukin

1p (IL-1p) and IL-18 [Vat Rev Imrnmuno. 2013 Jun; 13(6)]. inflammasome activation is also 

associated with pyroptosis, a rapid and pro-inflammatory form of cell death via membrane pore

torming gasdermin D fragments.  

[00041 It has been shown that dysregulated inflammasome activation participates in the 

pathogenesis of several human diseases. Most notably, a gain-of-function mutation in NLRP3 

causes hereditary diseases characterized by IL-1p-mediated systemic inflammation such as 

Cryopyrin-associated periodic syndrome (CAPS). In addition, aberrant activation of NLRP3 

inflammasomes exacerbates chronic human diseases such as neurodegenerative disorders 

(multiple sclerosis, AD, and PD), metabolic ailments (atherosclerosis and type 2 diabetes), and 

inflammatory syndromes (gout flares and osteoarthritis). Recently, roles of NLRP3 in the initiation 
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and progression of cancers have been documented [NMat Immunol. 2021 Mar 11, doi: 

Iu.I038 41.590-021-00886-5].  

[0005 Therapeutically targeting the NLRP3/IL-1 innate immunity pathway has been proved to 

be successful based on the findings from the CANTOS study, where treatment of canakinumab (a 

monoclonal antibody against IL-p) resulted in a significantly lower rate of recurrent 

cardiovascular events, demonstrating a clear benefit of targeting inflammation in high-risk patients 

with cardiovascular diseases. Targeting NLRP3 activation by small molecules is also feasible as 

exemplified by MCC950, which directly interacts With the Walker B motif within the NLRP3 

NACIIT domain, blocking ATP hydrolysis and inhibitingNLRP3 activation and inflammasome 

formationL(at Chem BioL 2019 in;15(6):556--559].  

[00061 Therefore, inhibition of the NLRP3/IL-1p innate immunity pathway via small molecule 

modulators may be a useful and practical approach to treat and prevent hereditary diseases 

(Cryopyrin-associated periodic syndrome, CAPS), neurodegenerative disorders multiplee 

sclerosis, AD, and PD), metabolic ailments (atherosclerosis and type 2 diabetes), inflammatory 

syndromes (gout flares and osteoarthritis), cancer, among other related human diseases 

100071 There is a need to provide compounds with improved pharmaceutical properties and/or 

those that provide a useful alternative to known compounds, which can help achieve therapeutic 

efficacy while reducing undesired side effects.  

SUMMARY 

[00081 The present technology provides novel compounds that are effective in inhibiting an 

inflammasome, such as the NLRP3 inflammazome, as well as in modulating interleukins. In 

addition, small molecule compounds disclosed herein show good pharmaceutical properties 

including solubility, ADME (absorption, distribution, metabolism, and excretion), 

pharmacokinetics, CYP inhibition and other safety profiles, which are useful for obtaining 

therapeutics efficacy while minimizing undesired properties.  

[00091 In one aspect, the present technology relates to a compound of Formulae()-(II):
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or a pharmaceutically acceptable salt, tautomer or stercoisomer thereof, 

wherein: 

Ais CH2 or 0: 

each occurrence of Q ring is independently a 5-membered heteroaryl, 6-membered heteroaryl, 

C3-cycloalkyi, or 5-6-membered heterocyclyl; 

X' and X 5 are each independently N or C, X2 , X3, and X4 are each independently N or CR 7 , and 

the dashed circle denotes bonds forming a five-membered aromatic ring;provided that atleast two 

but no more than threeofXKXXX4and X are N; 

t~3 
Y 1 is N or CH, Y2 is N, NR' or CH, and y3 is N, NRs or C11, y4 is C or N, and Y/ in Formula 

;1>3 Aty3 

(II) denotes -J/ or y2=; 

Z' is N or CH, Z2 is N or CR9 ,and Z is N or CH; 

each occurrence of R is independently hydrogen, C-4alkyl, haoC-4akyl, C3-7Cycoalkyl, 

CI-4alkoxy, C3.cycloalkoxy, NRRe, C(=0)ORa, OC(=O)Ra, C(=0)NR"'R, NRiC(=0)R", 

C(=O)NHC(=0)R, or 4-6-membered heterocyclyl, each of which is optionally substituted with 

one to three RI; 

3



WO 2023/056264 PCT/US2022/077120 

each occurrence of Risindependently hydrogen, C-4alkyl, haloC14alkyi, C3-7cycloalkyl, halogen, 

CN, OH, Ci4aakoxy, NRaRb, C=O)NRaR  , or 4-6-membered heterocyclyl, each of which is 

optionally substituted with one to two R'1; 

R2, R, R5 and R6 are each independentlyhydrogen, halogen, CN, C-4alkyl, or haloC-4alkyl; 

each occurrence of R7 is independently hydrogen or Ciialkyl; 

each occurrence of R is independently hydrogen or C-4alkyl; 

each occurrence of R° is independently hydrogen, C1-4alkyl or C-ailkoxy; 

each occurrence of R'is independently hydrogen, C4alkyl, C3.7cycIoalky, or 4-6-ntenmbered 

beterocyclyl optionally substituted with Ci-talkyl; 

each occurrence of R" is independently hydrogen, C-4alkyl, haloC-4alkyi, halogen, CN, OH, 

C-Cycloalkyl, Cialkoxy, C-7cycloalkoxy, NReRb, C-O)RaOC(=O)R5 , C(=O)NRRb, 

NRbC(=O)Ra, C(O)NHC(-0)R", or 4-6-membered heterocyclyl; 

each occurrence ofRandRis independently hydrogen, C-4alky, C3-5cycIoalkyl, or' and Rb, 

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 

sulifarand may be optionally substituted by from one to three groups which may be the same or 

different selected from the group consisting' of CI-4aikyl, phenyl and benzy; and 

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

0010Thetechnology also relates to a pharmaceutical composition comprising a compound of 

Formulae I)-I),its manufacture and use as medicaments for treating or preventing a disease 

associated with modulation of cytokines such as IL-1 and IL-18, modulation of NLRP3, or 

inhibition of the activation of NLRP3 or related components of the inflammatory process.  

Accordingly, the compounds of Formulae (I)-(II) are useful for treating or preventing hereditary 

diseases (Cryopyrin-associated periodic syndrome, CAPS), neurodegenerative disorders (multiple 

sclerosis, AD, and PD), metabolic ailments (atherosclerosis and type2 diabetes). inflammatory 

syndromes (gout flares and osteoarthritis), cancer, among other related human diseases.  
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DETAILED DESCRIPTION 

[00111 In one aspect, the present technology provides compounds, and their pharmaceutically 

acceptable forms, including, but not limited to, salts, hydrates. solvates, isomers, sterioisomers, 

enantiomers, prodrugs, and isotopically labeled derivatives thereof.  

[00121 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 herein, or a pharmaceutically acceptable form (e.g., 

salts, hydrates, solvates, isomers, sterioisomers, enantiomers, prodrngs, and isotopically labeled 

derivatives) thereof. Non-limiting examples of diseases and disorders are described herein.  

[00131 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, orapharmaceutically acceptableform (e.g., salts, hydrates, 

solvates, isomers, sterioisomers, prodrugs, andisotopically labeled derivatives) thereof.  

100141 While specific embodiments have been discussed, the specification is illustrative only and 

not restrictive. Many variations of this disclosure will become apparent to those skilled in the art 

upon review of this specification.  

[00151 Unless defined otherwise, all technical and scientific terms used herein have the same 

waning as is commonly understood by one of ordinary skill in the art to which this specification 

pertains.  

Definitions 

[00161 As used in the specification and claims, the singular form "a". "an" and "the" includes 

plural references unless the context clearly dictates otherwise.  

[00171 As used herein, "agent" or "biologically active agent" or refers to a biological, 

pharmaceutical, or chemical compound or another moiety. Non-limiting examples include simple 

or complex organic or inorganic molecules, a peptide, a protein, an oligonucleotide, an antibody, 

an antibody derivative, an antibody fragment, a vitamin, a vitamin derivative, a carbohydrate, a 

toxin, or a chemotherapeutic compound, and metabolites thereof. Various compounds can be 

synthesized, for example, small molecules and oligomers (e.g., oligopeptides and 

oligonucleofides), and synthetic organic compounds based on various core structures. In addition, 

various natural sources can provide active compounds, such as plant or animal extracts, and the 
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like. A skilled artisan can readily recognize that there is no limit as to the structural nature of the 

agents of this disclosure.  

100181 "Administration" of a disclosed 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.  

[00191 The term "co-administration," "adiniIstered in combination with," and their grammatical 

equivalents, as used herein, encompasses administration of two or more agents to the subject so 

that both agents and/or their metabolites are present in the subject a't the same time. Co

administration includes simultaneous administration in separate compositions, administration at 

separate times in separate compositions, or administration in a composition in which both agents 

are present.  

[00201 The term "effective amount" or therapeuticallyy effective amount" refers to that amount of 

a compound or pharmaceutical composition described herein that is sufficient to affect the intended 

application including, 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 severity of the disease condition, 

the manner of administration and the like, which can readily be determined by one of ordinary skill 

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

of cell migration. The specific dose will vary depending on, for example, the compounds chosen, 

the species of subject and their 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 ofadministration, the tissue to which it is administered, and 

the physical delivery system in which it is carried.  

[00211 All methods described herein can be performed in any suitable order unless otherwise 

indicated herein or otherwise clearly contradicted by context 

[00221 As used herein, the terms "treatment", "treating", "palliating" "managing" and 

"ameliorating" are used interchangeably herein. These terms refer to an approach for obtaining 

beneficial or desired results including, but not limited to, therapeutic benefit and/or a prophylactic 

benefit. By therapeutic benefit is meant eradication 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 disease, or to a patient 

reporting one or more of the physiological symptoms of a disease, even though a diagnosis ofthis 

disease may not have been made.  

[00231 The terms "preventing" and "prophylaxis" as used herein refer to administering a 

pharmaceutical compound or medicament or a composition including the pharmaceutical 

compound or medicament to a subject before a disease, disorder, or condition fully manifestsitself, 

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 thatthe term "prevent" is 

not an absolute term. In the medical art itis understood to refer to the prophylactic administration 

of a drug to diminish the likelihood 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.  

100241 A therapeuticeffect," as that term is usedherein, encompasses atherapeutic benefit and/or 

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

the appearance of a disease or condition, delaying or eliminating the onset of symptoms of a 

disease or condition, slowing, halting, or reversing the progression of a disease or condition, or 

any combination thereof.  

[00251 The "subject" to which administration is contemplated includes, but is not limited to, 

humans (i.e., a male or female of any age group, e.g., a pediatric subject (e.g., infant, child, 

adolescent) or adult subject (e.g., young adult, middle-aged adult or senior adult)) and/or other 

primates (e.g., cynomolgus monkeys, rhesus monkeys); mammals, including commercially 

relevant mammals such as cattle, pigs, horses, sheep, goats, cats, and/or dogs; and/or birds, 

including commercially relevant birds such as chickens, ducks, geese, quail, and/or turkeys.  

[00261 The term "in vivo" refers to an event that takes place in a subject's body. In vivo also 

includes events occuring in rodents, such as rats, mice, guinea pigs, and the like.  

[00271 The term "in vitro" refers to an event that takes places outside of a subject's body. For 

example, an in vitro assay encompasses any assay conducted outside of a subject. In vitro assays
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encompass cell-based assays in which cells, alive or dead, are employed. In vitro assays also 

encompass a cell-free assay in which no intact cells are employed.  

100281 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 like, and are commensurate with a 

reasonable benefit/risk ratio, Pharmaceutically acceptable salts are well known in the art. For 

example, Berge et al. describes pharmaceutically acceptable salts in detail in J. Pharmaceutical 

Sciences (1977) 66:1-19. Pharmaceutically acceptable salts of the compounds provided herein 

include those derived from suitable inorganic and organic acids and bases. Examples of 

pharmaceutically acceptable, nontoxic acidaddition salts are salts ofan aminogroup formedwith 

inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and 

perchloric acid or with organic acids such as acetic acid, oxalic acid, maleic acid, tartaric acid, 

curi acid, succinic acid or malonic acid or by using other methods used in the art such as ion 

exchange. For example, pharmaceutically acceptable salts include adipate, alienate, ascorbate, 

aspartate, benzenesulfonate, besylate, benzoate, bisulfate, borate, butyrate, camphorate, camphor 

sulfonate, citrate, cyclopentane propionate, digluconate, dodecyl sulfate, ethane sulfonate, 

tormate, nmarate, glucoheptonate, glycerophosphate, ghconate, hemisultat eptanoate, 

hexanoate, hydroiodide, 2-hydroxy-ethanesuifonate, lactobionate, lactate, laurate, lauryl sulfate, 

malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, 

oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, pirate, 

pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, 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, glycolic 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, mandelic acid, methanesulfonic acid, ethanesulfonic 

acid, p-toluenesulfonic acid, salicylic acid, and the like.  

[00291 The salts can be prepared in situ during the isolation and purification of the disclosed 

compounds, orseparately, such as by reactingthe free base orfree acidof aparent compoundwith 

a suitable base or acid, respectively. Pharmaceutically acceptable salts derived from appropriate 

bases include alkali metal, aLkaline earth metal, ammonium and N(Cl-4alkylf salts.  

Representative alkai or alkaline earth metal salts include sodium, lithium, potassium, calcium, 
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magnesium, iron, zinc, copper, manganese, aluminum, and the like. Further pharmaceutically 

acceptable salts include, when appropriate, nontoxic ammonium, ouaternary ammonium, and 

amine cautions formed using counterions such as halide, hydroxide, carboxylate, sulfate, phosphate, 

nitrate, lower alkyl sulfonate and aryl sulfonate. Organic bases from which salts can be derived 

include, for example, primary, secondary, and tertiary amines, substituted amines, including 

naturally occurring substituted amines, cyclic amines, basic ion exchange resins, and the like,such 

as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, and 

ethanolamine. In some embodiments, the pharmaceutically acceptable base addition salt can be 

chosen from ammonium, potassium, sodium, calcium, and magnesium salts.  

100301 As used herein, the term solvatee" refers to compounds that furtherinclude a stoichiometric 

or non-stoichiometric amount ofsolvent bound by non-covalent intermolecular forces. The solvate 

can be of a disclosed compound or a pharmaceutically acceptable salt thereof. Where the solvent 

is water, the solvate is a "hydrate". Pharmaceutically acceptable solvates and hydrates are 

complexes that, for example, can include 1 to about 100, or 1 to about 10, or 1 to about 2, about 3 

or about 4, solvent orwater molecules. It will be understood tha' the term "compound" as used 

herein encompasses the compound and solvates of the compound, as well as mixtures thereof.  

100311 In some embodiments, the pharmaceutically acceptable form is a prodrug. As usedherein, 

the term "prodrug" refers to compounds thatare transformed in vivo toyield a disclosed compound 

or a pharmaceutically acceptable form of the compound. A prodrug can be inactive when 

administered to a subject, but is converted in vivo to an active compound, for example, by 

hydrolysis (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 bioavailability of the 

compound when administered to a subject (e.g., by permitting enhanced absorption into the blood 

following oral administration) or which enhance delivery to a biological compartment of interest 

(e.g., the brain or lymphatic system) relative to the parent compound. Exemplary prodrugs include 

derivatives of a disclosed compoundwith enhanced aqueous soliubility or active transport through 

the gut membrane, relative to the parent compound., 

[00321 The prodrug compound often offers advantages of solubility, tissue compatibility or 

delayed release in a mammalian organism (see, e.g., Bundgard, H4., Design ofProdrugs (1985), 

pp. 7- 9, 21-24 (Elsevier, Amsterdam). A discussion ofprodrugs is provided in Higuchi, T., et al., 

TPro-drugs as Novel Delivery Systems," A.C.S. Svmposium Series, Vol, 14,and in Bioreversible 

9
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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 herein. Exemplary 

advantages of a prodrug can include, but are not limited to, its physical properties, such as 

enhanced water solubility for parenteral administration at physiological pH compared to the parent 

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

fortlong-term storage.  

[00331 The term "prodrug" is also meant to include any covalently bonded carriers, which release 

the active compound in vivo when such prodrug is administered to a subject. Prodrugs ofan active 

compound, as described herein, can be prepared by modifying functional groups present in the 

active compound in such a way that the modifications are cleaved, either in routine manipulation 

or in vivo, to the parent active compound. Prodrugs include compounds wherein a hydroxy, amino 

or mercapto group is bonded to any group that, when the prodrug of the active compound is 

administered to a subject, cleaves to form a free hydroxy. free amino or free mercapto group, 

respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate 

derivatives of an alcohol, or acetamide, formamide and benzamide derivatives of an amine 

functional group in the active compound and the like. Other examples of prodrugs include 

compounds that comprise -NO, -NO2, -ONO, or -ONO2 moieties. Prodrugs can typically be 

prepared using well known methods, such as those described in Burger's Medicinal'Chenuistrv and 

DrugDiscovert 172-178, 949-982 (Manfred E. Wolffed., 5th ed., 1995), andDesign ofProdrugs 

(H. Bundgaard ed., Elselvier, New York, 1985).  

[00341 Prodrugs also include compounds wherein a carboxylic acid is bonded to any group that, 

when the prodrug of the active compound is administered to a subject, cleaves to form the free 

carboxylic acid. For example, if a disclosed compound or a pharmaceutically acceptable form of 

the compound contains a carboxylic acid fnctional group, a prodrug can comprise a 

pharmaceutically acceptable ester forced by the replacement of the hydrogen atom of the acid 

groupwithagroup such as (Ci-s)alkyl, (Ci-)alkanoyloxymethyl, I-- (alkanoyioxy)ethyl having 

rom4 to 9 carbon atoms, I-methyl--(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms, 

alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-(akoxycarbonyoxy)ethy having 

from4to7 carbonatoms, 1-methyl-1-(aikoxyearbonyloxy)ethylhaving from 5 to 10 carbon atoms, 

N-(alkoxycarbonyl)aninomethyl having from 3 to 9 carbon atoms, 1-(N

(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-crotonoactonyl, 

10
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gamma-butyrolacton-4-y, di-N,N-(Ci2)alkvlarmino(C2-3)alkyl (such as [3-dimethylaminoethyl), 

carbamo yl-(C2)alkyaki, N,N-di(C2)alklcarbamoyl-(Cndpp)ak and piridino-, pyrrolidino- or 

morpholimo(C2-3)akyl.  

[00351 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 (C 

6)alkanoyloxymethyl, I-((Ci )alkanoyloxy)ethyl,I-methyl--((C4)alkanoyloxy)ethyL, (Ci

_)alkoxycarbonyloxymethyl, N-(Ci)aikoxycarbonylaminomethyl, succinoy, (Ci_6)alkanoyl, a

amino(Ci0alkanoyl, arylacyl, and a-aminoacyl, or a-aminoacyl-a- aminoacyl, where each a

aminoacyl group is independently selected from the naturally occurring L-amino acids,

P(O)(OH)2, -P(O)((Ci)akyl)2 or glycosyl (the radical resulting from the removal of a hydroxyl 

group of the heniacetal form ofa carbohydrate).  

[00361 If a disclosed compound incorporates an amine functional group, a prodrug can be formed 

by the replacement of a hydrogen atom in theamine group with a group such as R-carbonyi, RO

carboyl, NRR'-carbonyl where R and R' are eachindependently selected from (Ci-to)alkyi, (C3 

i)cycloalkyl, benzyl, a natural a-aminoacyl or natural a-aminoacyl-natural-a-aminoacyl,

C(OH)C(O)OWN 'wherein W 1 is H, (Ci-t)alkyl or benzyl;-C(OW2)W 3 whereinW2 is (Ci4)alkyl and 

W3  is (C16)aikyl, carboxy(CI-6)alkyl, amino(C.4)alkyl or mono-N- or di-NN-(Ci.  

)alkylaminoalkyl and-C(W4)W 5 wherein 4 is H or methyl and W5 is mono-N- or di-N-(C 

6)alkylamino, morpholino, piperidin-1-yl or pyrrolidin-I-y.  

[00371 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" includes any 

and all geometric isomers and steroisomers. For example, isomerss" include geometric double 

bond cis- and trans-isomers, also termed E- and Z-isomers; R- and S-enantiomers; diastereomers, 

(d)-isomers and (i)-isomers, racemic mixtures thereof; and other mixtures thereof, as falling within 

the scope ofthis disclosure.  

[00381 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 geometric 

isomers and mixtures thereof resulting from the arrangement of substituents around a carbon

carbon double bond or arrangement of substituents around a carbocyclic ring. Substituents around 

a carbon-carbon double bond are designated as being in the Z" or "E" configuration wherein the 
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terms "Z" and "E" are used in accordance withIIUPAC standards. Unless otherwise specified, 

structures depicting double bonds encompass both the "E" and "Z" isomers.  

100391 Substituents around a carbon-carbon double bond alternatively can be referred to as "cis" 

or"trans," where "cis" represents substituents on the same side of the double bond and "trans" 

represents substituents on opposite sides of the double bond. The arrangement of substituents 

around a carbocycic ring can also be designated as "cis" or "trans." The term "cis" represents 

substituents on the same side of the plane of the ring, and the term "trans" represents substituents 

on opposite sides of the plane of the ring. Mixtures of compounds wherein the substituents are 

disposed on both the same and opposite sides ofplane ofthe ringare designated "cis/trans." 

100401 "Enantiomers" are a pair of stereoisomers that are non-superimposable mirror images of 

each other. A mixture of a pair of enantiomers in any proportion can be known as a "racemiic" 

mixture. The term "()" is used to designate a racemic mixture where appropriate.  

"Diastercoisomers" are stereoisomers that have atleast two asynmetric atoms, but which are not 

mirror-images of each other. 'The absolute stereochemistry 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) which 

they rotate plane polarized light at the wavelength of the sodium 1) line. Certain of the compounds 

described herein contain one or more asymmetric centers and can thus give rise to enantiomers, 

diastereomers, and other stereoisomeric forms that can be defined, interms of absolute 

stereochemistry at each asymmetric atom, as (R)- or (S)- The present chemical enities, 

pharmaceutical compositions and methods are meant to include all such possible isomers, 

including racemic mixtures, optically substantially pure forms and intermediate mixtures.  

Optically active (R)- and (S)-isomers can be prepared, for example, using chiral synthons or chiral 

reagents, or resolved using conventional techniques.  

[0041 In some embodiments, an enantiomer is provided partly or substantially free of the 

corresponding enantiomer, and may be referred to as "optically enriched," "enantiomerically 

enriched," "enantiomerically pure," and "non-racemic," as used interchangeably herein. The 

"enantiomeric excess" or "% enantiomeric excess" of a composition can be calculated using the 

equation shown below. In the example shown below, a composition contains 90% of one 

enantiomer, e.g,, the S enantiomer, and 10% of the other enantiomer, e.g., the R enantiomer.  
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ee=(90-10)/00=-80%.  

Thus, a composition containing 90% of one enantiomer 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 least 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 least about 50%, at least about 60%, at least 

about 70%, at least about 80%, at least about 90%, at least about 95%, atleast about 98%, at least 

about99%, orat least about 99.5% of the R enantiomer or a range between any two of the foregoing 

values (e.g., 50-99.5% ee). In other words, the compositions contain an enantiomeric excess of the 

R enantiomer over the S enantiomer. Where the enrichment of one enantiomer is much greater 

than about 80% by weight, the compositions are referred to as "substantially enantiomerically 

enriched," "substantially enantiomerically pure" or a "substantially non-racemic" preparation.  

100421 Thus, a composition containing 90% of one enantiomer 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 least about 95%, at least about 98%, at least about 

99%, orat 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 least about 50%, at least about 60%, at least 

about 70%, at least about 80%, at least about 90%, at least about 95%, atleast about 98%, at least 

about 99%, orat least about99.5% of the R enantiomer or arange between any two ofthe foregoing 

values (e.g., 50-99.5% ee). In other words, the compositions contain an enantiomeric excess of the 

R enantiomer over the S enantiomer. Where the enrichment of one enantioner is much greater 

than about 80% by weight, the compositions are referred to as "substantially enantiomerically 

enriched," "substantially enantiomerically pure" or a "substantially non-racemic" preparation.  

100431 Optical isomers can be obtained by resolution of the racemic mixtures according to 

conventional processes, e.g., by formation of diastereoisomeric salts, by treatment with an 
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optically active acid or base. Examples ofappropriate acids include, but are not limited to, tartaric, 

diacetyltartaric, dibenzoyltartaric, 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 isocyanate. The synthesized diasteroisomers 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 also 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.  

[00441 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 atleast one formal migration of a hydrogen atom and at least one change in valency 

(e.g., a single bond to a double bond, a triple bond to a single bond, or vice versa).  

"Tautomerization" includes prototropic or proton-shift tautomerization, which is considered a 

subset of acid-base chemistry. "Prototropic tautomerization" or"proton-shifttautomerization" 

involves the migration of a proton accompanied by changes in bond order. The exact ratio of the 

tautomers depends on several factors, including temperature, solvent, and pH. Where 

tautomerization is possible (e.g.,in solution), a chemical equilibrium of tautomers can be reached.  

Tautomerizations (i.e., 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) enamine tautomerizations. A specific example 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(lH)

one tautomers.  

[00451 Unless otherwise stated, structures depicted herein are also meant to include compounds 

which differ only in the presence of one ororre isotopically enriched aooms. For example, 

compounds having the present structures except for the replacement of a hydrogen by a deuterium 
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or tritium, or the replacement of a carbon by 3 C- or 14 C-enriched carbon are within the scope of 

this disclosure.  

100461 The disclosure also embraces pharmaceutically acceptable forms that are isotopicallyy 

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 2HNiH,'CN"C, 'NISO 1OP,'2 P,'S,'5 F, aridCl, 

respectively. Certain isotopically-labeled disclosed compounds (e.g., those labeled with 311 and 

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

carbon-14 (Le., "C) isotopes can allow for ease of preparation and detectability. Further, 

substitution with heavier isotopes such as deuterium (i.e., 211) can afford certain therapeutic 

advantages resulting from greater metabolic stability (e.g., increased in vivo half-life or reduced 

dosage requirements). 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 embodiments, radiolabeled 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.  

[00471 "Pharmaceutically acceptable carrier" or "pharmaceutically acceptable excipient" includes 

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 incompatible with the active ingredient, its use in the 

therapeutic compositions as disclosed herein is contemplated. Non-limiting examples of 

pharmaceutically acceptable carriers and excipients include sugars such as lactose, glucose and 

sucrose; starches such as corn starch and potato starch; cellulose andits derivatives such as sodium 
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carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; 

talc; cocoa butter and suppository waxes; oils such as peanut oil cottonseed oil, safflower oil, 

sesame oil, olive oil, corn oil and soybean oil; glycols, such as polyethylene glycol and propylene 

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

hydroxide and aluminum hydroxide; alginic acid; isotonic saline; Ringer's solution; ethyl alcohol; 

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; ion exchangers; alumina;aluminumstearate 

lecithin; self emulsifying drug delivery systems (SEDDS) such as d-atocopherol 

polyethyleneglycol 1000 succinate; surfactants used in pharmaceutical dosage forms such as 

Tweens or other similar polymeric delivery matrices; serum proteins such as human serum 

albumin; glycine; sorbic acid; potassium sorbate; partial glyceride mixtures of saturated vegetable 

'atty acids; water, salts or electrolytes such as protamine sulfate, disodium hydrogen phosphate, 

potassium hydrogen phosphate, sodium chloride, and zinc salts; colloidal silica; magnesium 

trisilicate; polyvinyl pyrrolidone; cellulose-based substances: polyacrylates; waxes; and 

polyethylene-polyoxypropylene-block polymers. Cyclodextrins such as a-, P, and -cyclodextrin, 

or chemically modified derivatives such as hydroxyalkylcyclodextrins, including 2- and 3

hydroxypropyl-cyclodextrins, or other solubilized derivatives can also be used to enhance delivery 

of compounds described herein.  

[00481 Definitions of specific functional groups and chemical terms are described in more detail 

below.'The chemical elements are identifiedin accordance with the Periodic Table ofthe Elements, 

CAS version, Handbook of Chemistry and Physics, 751h ed., inside cover, and specific functional 

groups are generally defined as described therein. Additionally, general principles of organic 

chemistry, as well as specific functional moieties and reactivity, are described in Organic 

Chemistry, Thomas Sorrell, University Science Books, Sansalito,1999; Smith and March March's 

Advanced Organic Chenistry, 5th ed., John Wiley & Sons, Inc., NewYork, 2001; Larock, 

Comprehensive Organic Transjrnations, VCH Publishers, Inc, NewYork, 1989; and Carruthers, 

Some Modern Mfethods of Organic Synthesis, 3rd ed., Cambridge University Press, Cambridge, 

1987.  

100491 Recitation of ranges of values herein merely serve as a shorthand method of referring 

individually to each separate value and sub-range falling within the range, unless otherwise 
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indicated herein, and each separate value and sub-range is incorporate into the specification as if 

it were individually recited herein. For example, "Ciw alkyl" will be understood to encompass, Ci, 

C2, C3, CCs, C , CO', Ci-s, CIA, C-3, C1-2, C2-, C-, C2-4, C2-3, C3-, C3-5, C3-4, C-, C4-5, and Cs.  

6alkyl. 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.  

[00501 "Aikyl" refers to a straight or branched hydrocarbon chain radical consisting solely of 

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

C-io alkyl). Wheneverit appears herein, a numerical range such as "I to 10" refers to each integer 

in the given range; e.g., "1 to 10 carbon atoms" means that the alkyl group can consist of 1, 2, 3, 

,4 5, 6, 7, 8, 9, or 10 carbon atoms, although the present definition also covers the occurrence of 

the term "alkyl" where no numerical ranges designated. In some embodiments, akyl groups have 

1 to 10, 1 to 8, 1 to 6, or to 3 carbon atoms. Representative saturated straight chain alkyls include, 

but are not limited to, methyl, ethyl, n-propyl, n-butyl, n-pentyl, and n-hexyl groups; while 

saturated branched alkyls include, but are not limited to, isopropyl, sec-butyl, isobutyl, tert-butyl, 

isopentyl, 2-methylbutyl, 3-methylbuty', 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 

2methylhexyl, 3--methylhexyl4-methylexyl, 5-methylhexyl,2,3--dimethylbutyl, andthe like. The 

alkyl is attached to the parent molecule by a single bond. Unless stated otherwise in the 

specification, an alkyl group may be optionally substitutedby one or more ofsubstituents disclosed 

herein. In a non-limiting embodiment, a substituted alkvl can be selected from fluoromethyl, 

difluoromethyl, trifluoromethyl, 2-fluoroethy, 3-fluoropropyl, hydroxymethyl, 2-hydroxyethyl, 

3hydroxypropyl, benzy, and phenethyl.  

[00511 "Alkenyl" refers to a straight orbranched hydrocarbon chain radical group consisting solely 

of carbon and hydrogen atoms, containing at least one double bond, and having from two to ten 

carbon atoms (i.e., C-o alkenyl). Whenever it appears herein, a numerical range such as "2 to 10" 

refers to each integer in the given range; e.g., "2 to 10 carbon atoms" means that the alkenyl group 

can consist of 2 carbon atoms, 3 carbonatoms, etc., up to and including 10 carbon atoms. In any 

embodiments, an alkenylcomprises two to eight carbon atoms. In other embodiments, an aikenyl 

comprises two to six carbon atoms (e.g., C2 alkenyl). The aikenyl is attached to the parent 

molecular structure by a single bond, for example, ethenyl (i.e., vinyl), prop-1-enyl (i.e., allyl), 

but- 1--enyl, pent--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 1-butenyl). Examples of C24 
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alkenyl groups include ethenyl (C2), 1-propenyl (C3), 2-propenyl (C3), 1-butenyl (C4), 2-butenyl 

(C4), 2-methyiprop-2-enyl (C4), butadienyl (C4) and the like, Examples of C2-6 alkenyl groups 

include the aforementioned C2-4 alkenyl groups as well as pentenyl (Cs), pentadienyl (Cs), hexenyl 

(Cs), 23-dimethyl-2-butenyl (Cs) and the like. Additional examples of alkenyl include heptenyl 

(C7), octenyl (Cs), octatrienyl (Cs) and the like. Unless stated otherwise in the specification, an 

aikenyl group may be optionally substituted by one or more of substituents disclosed herein.  

[00521 "Aikyny" refers to a straight or branched hydrocarbon chain radical group consisting 

solely of carbon and hydrogen atoms, containing at least one triple bond, having from two to ten 

carbon atoms (i.e., C2-t alkynyl). Whenever it appears herein, a numerical range such as "2 to 10" 

refers to each integer in the given range; e.g., "2 to 10 carbon atoms" means that the alkynyl group 

can consist of 2 carbon atoms3carbonatomsetc.,ptoandincluding10carboatoms. In any 

embodiments, an alkynyl comprises two to eight carbon atoms. In other embodiments, an alkynyl 

has two to six carbon atoms (e.g., C2-6 alkynyl). The alkynyl is attached to the parent molecular 

structure by a single bond, for example, ethynyl, propynyl, butynyl, pentyny, 3-methyl-4

pentynyl, hexynyl, and the like. Unless stated otherwise in the specification, an alkynyl group may 

be optionally substituted by one or more of substituents disclosed herein.  

100531 "Aikoxy" refers to the group -0-alkyl, including from 1 to 10 carbon atoms of a straight, 

branched, saturated cyclic configuration and combinations thereof, attached to the parent 

molecular structure through an oxygen. Examples include methoxy, ethoxy, propoxy, isopropoxy, 

butoxy, tbutoxy, pentoxy, cyclopropyloxy, cyclohexyloxy and the like. "Lower alkoxy" refers to 

aikoxy groups containing one to six carbons. In some embodiments, Ci-salkoxyis an alkoxy group 

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 "alkynyl"l terms are as described herein.  

[00541 "Aromatic" or "aryl" refers to a radicalwith 6 to 14 ring atoms (eg., Cs-4aromatic or C6l4 

aryl) which has at least one ring having a conjugated pi electron system which is carbocyclic (e.g., 

phenyl, fluoreny, and naphthyl). In some embodiments, the aryl is a Cs-o aryl group. For example, 

bivalent radicals formed from substituted benzene derivatives and having the free valences at ring 

atoms are named as substituted phenylene radicals. In other embodiments, bivalent radicals 
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derived from univalent polycyclic hydrocarbon radicals whose names end in"-yi" by removal of 

one hydrogen atom from the carbon atom with the free valence are named by adding "idene" to 

the name of the corresponding univalent radical, e.g., a naphthiyl group with two points of 

attachmentis termed naphthylidene. Whenever it appears herein, a numerical range such as "6 to 

14 aryl "refers to each integer in the given range; e.g.,"6 to 14 ring atoms" means that the aryl 

group can consist of 6 ring atoms, 7 ringatoms, etc., up to and including 14 ring atoms. The term 

includes monocyclic or fused-ring polycyclic (i.e., rings which share adjacent pairs of ring atoms) 

groups. Polycyclic aryl groups include bicycles, tricycles, tetracycles, and the like. 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 aryl groups include phenyl, phenaleny, naphthalenyi, 

tetrahydronaphthyl, phenanthrenyl, anthracenyl, fluorenyl, indolyl, indanyl, and the like. Unless 

stated otherwise in the specification, an aryl group may be optionally substituted by one or more 

of substituents disclosed herein.  

[00551 "Cycloalkyl" and "carbocyclyl" each refer to a monocyclic or polycyclic radical that 

contains only carbon and hydrogen, and can be saturated or partially unsaturated. Partially 

unsaturated cycloalkyl groups can be termed "cycloalkenyl" if the carbocycle contains at least one 

double bond, or "cycloalkyny" if the carbocycle contains at least one triple bond. Cycloaikyl 

groups include groups having from 3 to 13 ring atoms (i.e., C3-13 cycloalkyl). Whenever it appears 

herein, a numerical range such as "3 to 10" refers to each integer inthe given range; e.g., "3 to 13 

carbon atoms" means that the cycloaikyl group can consist of 3 carbonatoms,4carbonatoms 

carbon atoms, etc. up to and including 13 carbon atoms. The term "cycloalkyl" also includes 

bridged and spiro-fused cyclic structures containing no heteroatoms. The term also includes 

monocyclic or fused-ring polycycic (i.e., rings which share adjacent pairs of ring atoms) groups.  

Polycyclic aryl groups include bicycles, tricycles, tetracycles, and the like, In some embodiments, 

"cycloalkyl" can be a C3-s cycloalky radical. In some embodiments, "cycloalkyl!" can be a C3-5 

cycloalkyl radical. Illustrative examples of cycloalkyl groups include, but are not limited to the 

following moieties: C3.6 carbocyclyl groups include, without limitation, cyclopropyl (C3), 

cyclobutyl (C 4), cyclopentyl (C5), cyclopenteriy (C), cyciohexyl (Cs), cyclohexenyl (Cs), 

cyclohexadienyl (Cs) and the like. Examples of C3-7 carbocyclyl groups include norbornyl (C7).  

Examples of C3-s carbocycly groups include the aforementioned C--, carbocyclyl groups as well 

as cycloheptyl(C7), cycloheptadienyl (C7), cycloheptatrienyl (C-), cyclooctyl (Cs), 
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bicyclo[2.2.1]heptanyl, bicyclo[2.2.2]octanyl, and the like. Examples of C13- carbocyclyl groups 

include the aforementioned C3-s carbocyclyl groups as well as octahydro-lIH indenyl, 

decahydronaphthalenyl, spiro[4.5]decanyl and the like. Unless stated otherwise in the 

specification, a cycloalkyl group may be optionally substituted by one or more of substituents 

disclosed herein. The terms "cycloalkenyl" and "cycloalkynyl" mirror the above description of 

cycloalky" wherein the prefix "alk" is replaced with "alken" or "alkyn" respectively, and the 

parent "alkenyl" or "alkynyl" terms are as described herein. For example, a cycloalkenylgroup can 

have 3 to 13 ring atoms, such as 5 to 8 ring atoms. In some embodiments, a cycloalkynyl group 

can have 5 to 13 ring atoms.  

100561 "Halo", "halide", or, alternatively, "halogen" means fluoro, chloro, bromo or iodo. The 

terms "haloalkyl," "haloalkenyl," "haloalkynyl" and "haloalkoxy" include alkyl, alkeny, alkynyl 

and alkoxy structures that are substituted with one or more halo groups or with combinations 

thereof, preferably substituted with one, two, or three halo groups. For example, the terms 

"fluoroalkyl" and "fluoroalkoxy" include haloalkyl and haloalkoxy groups, respectively, in which 

the halo is fluorine, such as, but not limited to, trifluoromethyl, difluoromethyl,2,,2trifluoroethyl, 

i-fluoromethl-2-fluoroethyl, -0-CHF2, and the like. Each of the alkyl, alkenyl, alkynyl and 

alkoxy groups are as defined herein and can be optionally further substituted as definedherein.  

100571 "Heteroaryl" or, alternatively, "heteroaromatic" refers to a refers to a radical of a 5-18 

membered monocyclic or polycyclic (e.g., bicyclic, tricyclic, tetracyclic and the like) aromatic ring 

system (e.g., having 6, 10 or 14n electrons shared in a cyclic array) having one or more ring carbon 

atoms and 1-6 ring heteroatoms provided in the aromatic ring system, wherein each heteroatomi 

independently selected from nitrogen, oxygen, phosphorous and sulfur ("5-18 membered 

heteroaryl"). Heteroaryl polycyclic ring systems can include one or more heteroatoms in one or 

both rings. Wheneverit appears herein, a numerical range such as "5 to 18" refers to each integer 

in the given range; e.g., "5 to 18 ring atoms" means that the heteroaryl group can consist of 5 ring 

atoms, 6 ring atoms, etc., up to and including 18 ring atoms. In some instances, a heteroaryl can 

have 5 to 14 ring atoms. In some embodiments, the heteroaryl has, for example, bivalent radicals 

derived from univalent heteroarvi radicals whose names end in "-y" 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, e.g., a pyridyl group with two points of attachment is a pyridylene.  
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[00581 For example, an N-containing "heteroaromaic" or "heteroaryl" moiety refers to an 

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 heteroaryl radical can be optionally oxidized. One or more nitrogen 

atoms, if present, can also be optionally quaternized. Heteroaryl also includes ring systems 

substituted with one or more nitrogen oxide (-0-) substituents, such as pyridinyl N-oxides. The 

heteroaryi is attached to the parent molecular structure through any atom of the ring(s).  

[00591 "Heteroaryl" also includes ring systems wherein the heteroary! ring, as defined aboveis 

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 heteroaryl ring, or wherein the heteroaryl ring, as defined 

above, is fused with one or more cycloalkyl orheterocyclyl groups wherein the point of attachment 

to the parent molecular structure is on the heteroaryl ring. For polycyclic heteroaryl groupswherein 

one ring does not contain a heteroatom (e.g.,indolyl, quinolinyl, carbazolyl and the like), the point 

of attachment to the parent molecular structure can be on either ring, i.e,, either thering bearing 

heteroatom (e.g., 2-indoly) or the ring that does not contain a heteroatom (e.g., 5-indolyl). 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 each 

heteroatom is independently selected from nitrogen, oxygen, phosphorous, and sulfur ("5-10 

membered heteroaryl"). In some embodiments, a heteroaryl group is a 5-8 membered aromatic 

ring system having one or more ring carbon atoms and 1-4 ring heteroatoms provided in the 

aromatic ring system, wherein each heteroatom is independently selected from nitrogen, oxygen, 

phosphorous, and sulfur ("5-8 membered heteroaryl"). In some embodiments, a heteroarylgroup 

is a 5-6 membered aromatic ring system having one or more ring carbon atoms and 1-4 ring 

heteroatoms provided in the aromatic ring system, wherein each heteroatom isindependently 

selected from nitrogen, oxygen, phosphorous, and sulfur ("5-6 membered heteroaryi"). In some 

embodiments, the 5-6 memberedheteroaryl has 1-3 ring heteroatoms independently selected from 

nitrogen, oxygen, phosphorous, and sulfur. In some embodiments, the 5-6 membered heteroaryl 

has 1-2 ring heteroatoms independently selected from nitrogen, oxygen, phosphorous, and sulfur.  

In some embodiments, the 5-6 membered heteroaryl has 1 ring heteroatom selected from nitrogen, 

oxygen, phosphorous, and sulfur.  

100601 Examples of heteroaryls include, but are not limited to, azepinyl, acridinyl, benzimidazolyl, 

benzindolyl, 1,3-benzodioxolyl, benzofuranyl, benzooxazolyl, benzo[d]thiazolyl, 
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benzothiadiazolyI, benzo[b][I,4]dioxepinyl, benzo[b][1,4] oxazinyl, 1,4-benzodioxanyl, 

benzonaphthofuranyl, benzoxazoly, benzodioxolyl, benzodioxiny, benzoxazolyl, benzopyranyl, 

benzopyranonyl, benzofuranyi, benzopyranonyl, benzofirazanyl, benzothiazolyI, benzothienyl 

(benzothiophenyl), benzothieno[3,2-d]pyrimidinyl, benzotriazolyl, benzo[4,6]imidazo[ 1,2

a]pyridinyl, carbazolyl, cinnolinyl, cyclopenta[d]pyrimidiny, 6,7-dihydro-5H

cyclopenta[4,5]thieno [2,3-d]pyrimidinyl, 5,6-dihydrobenzo[h]quinazolinyi, 5,6

dihydrobenzo[h]cinnolinyl, 6,7-dihydro-5Ht benzo[6,7]cyclohepta[ ,-c]pydazinyl, 

dibenzofuranyi, dibenzothiophenyl, furanyl, furazanyl, furanonyl, furo [3,2 -c]pyridinyl, 

5,6,7,8,9,10-hexahydrocycoocta[d]pyrimidinyl,5,6,7,8,9,10-hexahydrocyclooeta-d]pyridazinyl, 

5,6,7,8,9,10- hexahydrocycloocta[dipyridinvl, isothiazolyl, imidazolyl, indazolyl, indolyL, 

indazolyl, isoindolyl, indolinyl, isoindolinyl, isoquinolyl,indolizinyl, isoxazoy,5,8-methano

5,6,7,8-tetrahvdroquinazoliny,naphthyridinyl, 1,6-naphthyridinonyl, oxadiazolyl, 2-oxoazepinyl, 

oxazolyl, oxiranyl, 5,6,6a,7,8,9,10,10a-octahydrobenzo[h]quinazolinyl, 1-phenyl-lH-pyrrolyl, 

phenazinyl, phenothiaziny, phenoxazinyl, phthalazinyl, pteridinyi, purinyl, pyranyl, pyrrolyl, 

pyrazolyl, pyrazolo[3,4-d]pyrinidinyl, pyridinyl, pyrido[3,2-d]pyrimidinyl, pyrido[3,4

d]pyrimidinyi, pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolyl, quinazolinyl, quinoxalinyl, 

quinoiinv, isoquinolinyl, tetrahydroquinolinyi, 5,6,7,8-tetrahydroquinazolinyi, 5,6,7,8

tetrahydrobenzo [4,5 ] thieno [2,3 -d]pyrimdinyl, 6,7,8,9-tetrahydro-5H-cyclohepta[4,5]tieno 

[2,3-d]pyrimidinyi, 5.6,7,8-tetrahydropyrido[4,5-c]pyridazinyl, thiazolyl, thiadiazolyl, 

thiapyranyl, triazolyl, tetrazolyl, triazinyl,thieno[2,3-d]pyrimidinyi,thieno[3,2-d]pyrimidiny, 

thieno [2,3-c]pridinyl, and thiophenyl (i.e., thieny). Unless stated otherwise in the specification, a 

heteroaryl group may be optionally substituted by one or more of substituents disclosed herein.  

100611 "Heterocyclyl", "heterocycloakyl" or "heterocarbocycyi" 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, phosphorous and sulfur. A 

heterocyclyl group can be a monocyclic, bicyclic, tricyclic or tetracyclic ring system, wherein the 

polycyclic ring systems can be a fused, bridged orspiro ringsystemHeterocyclypolycyclicring 

systems can include one or more heteroatoms in one or both rings. A heterocyclyl group can be 

saturated or partially unsaturated. Partially unsaturated heterocycloalkyl groups can be termed 

"heterocycoalkenyl" if the heterocyclyl contains at least one double bond, or "heterocycloalkynyl" 

if the heterocyclyl contains at least one triple bond. Whenever it appearsherein, a numerical range 
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such as "5 to 18" refers to each integer in the given range; e.g., "5 to 18 ring atoms" means that the 

heterocyclyl group can consist of 5 ring atoms, 6 ring atoms, etc., up to and including 18 ring 

atoms. For example, bivalent radicals derived from univalent heterocyclyl radicals whose names 

end in "-v" by removal of one hydrogen atom from the atom with the free valence are named by 

adding "-ene" to the name ofthe corresponding univalent radical, e.g., a piperidine group with two 

points of attachmentis a piperidylene, 

[00621 An N-containing heterocyclyl moiety refers to a non-aromatic group in which at least one 

of the ring atomsis a nitrogen atom. The heteroatorn(s) in the heterocyclyl radical can be optionally 

oxidized. One or more nitrogen atoms, if present, can be optionally quaternized. leterocyclyl also 

includes ring systems substituted with one or more nitrogen oxide (-0-) substituents, such as 

piperidinyl N-oxides. The heterocyclyl is attached to the parent molecular structure throughany 

atom of any of the ring(s).  

[00631 "HeteroCyclyl" also includes ring systems wherein the heterocyclyl ring, as defined above, 

is fused with one or more carbocyclyl groups wherein the point of attachment is either on the 

carbocyclyl or heterocyclyl ring, or ring systems wherein the heterocyclyl 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 heterocyclyl ring. n some embodiments, aheterocyclyl 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, 

phosphorous and sulfur ('5-14 membered heterocyclyl"). in some embodiments, a heterocycly 

group is a 3-10 membered non-aromatic ring system having one or more rng carbon atoms and 1

4 ring heteroatoms, wherein each heteroatom is independently selected from nitrogen, oxygen, 

phosphorous and sulfur ("3-10 membered heterocyclyl"). In some embodiments, a heterocyclyl 

group is a 5-8 membered non-aromatic ring system having one or more ring carbon atoms and I

4 ring heteroatoms, wherein each heteroatom is independently selected from nitrogen, oxygen, 

phosphorous and sulfur ("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 heteroatoms independently selected from nitrogen, oxygen phosphorous 

and sulfur. In some embodiments, the5-6 membered heterocyclyl has 1-2ringheteroatoms 
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independently selected fromnitrogen, oxygen, phosphorous and sulfur. In some embodiments, the 

5-6 membered heterocyclyl has I ring heteroatom selected fromnitrogen, oxygen, phosphorous 

and sulfur.  

[00641 "Heterocyclyl" may include one or more ketone group (-C(=0)-) as part of thering.  

Examples of a ketone-contianing heterocycle include, without limitation, pyridin-2(H)-one, 

pyrazin-2(111)-one, pyrimidin-2(!H)-one, pyrimidin-4(3H)-one, pyridazin-3(211)-one, pyridin

4(111)-one, imidazolidin-2-one, 1,3-dihvdro-2H1-imidazoi-2-one, 2,4-dihydro-311-1,2,4-triazo-3

one, oxazol-2(3H)-one, and oxazolidin-2-one, A ketone-containing heterocyclyl is obtainable by 

removing a hvdrogen atom from its corepsonding ketone-contianing heterocycle at any available 

N-H or C-H position.  

[00651 Exemplary 3-membered heterocyclyls containing 1 heteroatomninclude, without limitation, 

azirdinyl, oxiranyl, and thiorenyl, Exemplary 4-membered heterocyclyls containing 1 heteroatom 

include, without limitation, azetidinyl, oxetanyl and thietanyl. Exemplary 5-membered 

heterocyclyls containing 1 heteroatom include, without limitation, tetrahydrofuranyl, 

dihydrofuranyl, tetrahydrothiophenyl, dihydrothiophenyl, pyrrolidinyl, dihydropyrrolyl and 

pyrrolyl-2,5-dione. Exemplary 5-membered heterocyclys containing 2 heteroatomsinclude, 

without limitation, dioxolanyl, oxathiolanyl, thiazoiidinyl, and dithiolanyl. Exemplary 5

membered heterocyclyls containing 3 heteroatoms include, without limitation, triazolinyl, 

diazolonyl, oxadiazolinyl, and thiadiazolinyl. Exemplary 6-membered heterocyclyl groups 

containing 1 heteroatom include, without limitation, piperidinyl, tetrahydropyranyl, 

dihydropyridinyl, and thianyl. Exemplary 6 membered heterocyclyl groups containing 2 

heteroatoms include, without limitation, piperazinyl, morpholinyl, thiomorpholinyl, dithianyl, 

dioxanyl, and triazinanyl. Exemplary 7-membered heterocyclyl groups containing 1 heteroatom 

include, without limitation, azepanyl, oxepanyl and thiepany. Exemplary 8-membered 

heterocyclyl groups containing I heteroatom include, without limitation, azocanyl, oxecanyl and 

thiocanyl. Exemplary bicyclic heterocyclyl groups include, without limitation, indolinyl, 

isoindolinyl, dihydrobenzofturanyl, dihydrobenzothienyi, tetrahydrobenzothienyl, 

tetrahydrobenzofuranyi, benzoxanyl, benzopyrrolidinyl, benzopiperidinyl, benzoxolanyl, 

benzothiolanyl, benzothianyl, tetrahydroindolyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, 

decahydroquinolinyl, decahydroisoouinolinyl,3-1H-benzimidazol-2-one,(1-subsituted)-2-oxo

benzimidazol-3-yl, octahydrochromenyl, octahydroisochromenyl, decahydronaphthyridinyl, 
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decahydro-1,8-naphthyridinyl, octahydropyirolo[3,2 -b]pyrroie, phenanthridinyl, indolinyl, 

phthalimidy, naphithalimidyl, chromanyl, chromenyl, I1--benzo[e] [1,4]diazepinyl, 1,4,5,7

tetrahvydropyrano[3,4-b]pyr-roly, 5,6-dihydro-411-furo[3,2-blpyrroyl, 6,7-dihydro-511-furo [3,2

b]pyranyi, 5,7-dihydro-4H-thieno [2,3-c]pyranyl, 2,3-dihydro-lH-pyrrolo[2,3-b]pyridinyl, 

hydrofuro[2,3-b]pyridinyl, 4,5,6,7 tetrahydro- IH-pyrrolo[2,3-b]pyridinyl, 4,5,6,7

tetrahydrofuro[3,2-c]pyridiny, 4.5,6,7-tetrahvdrothieno[3,2-bipyridinyl, i,2,3,4-tetrahydro-i,6

naphthyridinyi, and the like.  

[00661 Unless stated otherwise in the specification, a heterocyclyi group may be optionally 

substituted by one or more of substituents disclosed herein.  

100671 Where substituent groups are specified by their conventional chemical formulae, written 

fromleft to right, they equally encompass the chemically identicalsubstituents that would result 

from writing the structure from right to left, e.g.,--C20- is equivalent to -OC2- .  

[00681 A "leaving group oratom" is any group or atom that wil, 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 include halogen atoms, mesyloxy, p

nitrobenzensuiphonyloxy, trifluoromethyloxy, and tosyloxy groups.  

100691 "Protecting group" has the meaning conventionallyassociated with it in organic synthesis, 

i.e., a group that selectively blocks one or more reactive sites in a mutifunctional 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, thiol, 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 

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 herein., 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, ed., Encyclopedia of Reagents forOrganic 
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Synthesis, John Wiley and Sons (1995). These references are incorporated herein by reference in 

their entirety.  

100701 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 substituent, e.g., a substituent 

which upon substitution for the hydrogen results in a stable compound, e.g., a compound which 

does not spontaneously undergo transformation such as by rearrangement, cyclization, 

elimination, or other reaction. Unless otherwise indicated, 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 substituted, the substituent is either the same or different at each position.  

Substituents include one or more group(s) individually and independently selected from acyl, 

alkyl, alkenyl, alkynvl, akoxy, alkylaryl, cycloalkyl, aralkyl, aryl, aryloxy, amino, arnido, 

amidino, imino, azide, carbonate, carbamate, carbonyl, heteroalky, heteroaryl, heteroarylalkyl, 

heterocycloalkyl, hydroxy, cyano, halo, haloalkoxy, haloalkyl, ester, ether, mercapto, thio, 

alkylthio, thiocarbonyi, nitro, oxo, phosphate, phosphonate, phosphinate, silyl, sufinyl, 

sulfonyl, sulfonamidyl, sulfoxy, sufonate, urea, -Si(R,)3 -Oa, -SW, -OC(O)-R, -N(RP)2,

C(O)Ra, -C(O.)ORO, --OC(O)N(RW)2, -C(O)N(RW)2, -N(RO)C(O)OR", --N(Ra)C(O)RO,

N(Ra)C(O)N(Ra)2, -N(Ra)C(NR`)N(Ra)2, -N(R)S(O)tN(Rf)2 (where t is I or 2), -P(=O)(Ra)(R), or 

-O-P(=)(OR ) where each R' is independently hydrogen, aikyl, haloalkyl, carbocyclyl, 

carbocyclylalkyl, aryl, aralkyl, heterocycloalkyl, heterocycloalkylalkyl, heteroaryl or 

heteroaryalkyl, and each of these moieties (other than hydrogen) can be optionally substituted 

with one or more substituents (up to six, valence permitting) independently selected from OH, 

Nl, oxo, halo, nitro, COOI, C(O)NIH2 or cyano. For example, a cycloalky 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 substitents are known to those of skill in the art and can 

be founding references such as Greene and Wuts, above.  

[00711 Suitable substituents include, but are not limited to, haloalkyl and trihaloalkyl alkoxyalkyl, 

halophenyl, -M-heteroaryl, -M-heterocycle, -M-aryi, -M-ORa, -M-SR', -M-N(Ra)2 -M

OC(O)N(R)2, -M-C(=NRa)N(Ra)2, -M-C(=NRf)ORa, -M-P(O)(R)'2, Si(R*)3, -M-NRaC(O)Ra, -M

NRaC(O)ORa, -M-C(O)Ra, -M-C(-S)Ra, -M-C(=-S)NRaRa, -M-C(O)N(Ra)2, -M-C(O)NRa-M

N(R")2, -M-NRaC(NW'Ra)N(R)2, -MNR'C(S)N(Ro)2, -M-S(O)2R, -M C(O)Ra, -M-OC(O)R' 
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MC(O)SRi, -M-S(O)2N(Ra),-C(O)-M-C(O)Ra, -MCO2R, -MC(=0--)N(Ra)2, -M-C(=NH)YN(Ra)2, 

and -.M-OC(NI)N(Ra)2 (wherein M is a C1s alkyl group).  

100721 When a ring system (e.g., cycloalkyl, heterocyclyl, aryl, or heteroaryl) is substituted 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 example, a phenyl ring substituted with "p" substituents (where "p" ranges 

from 0 to 5) can have 0 to 5 substituents, whereas it is understood that a pyridinyl ring substituted 

With "p" substituents has several substituents ranging from 0 to 4. The maximum number of 

substituents that a group in the disclosed compounds can have can be easily determined. The 

substituted group encompasses only those combinations of substitruents and variables that result in 

a stable or chemically feasible compound. A stable compound or chemically feasible compounds 

one that, among other factors, has stability sufficient to permit its preparation and detection. In 

some embodiments, disclosed compounds are sufficiently stable that they are not substantially 

altered when kept at a temperature of 400 C orless, in the absence of moisture (e.g., less than about 

10%, less than about 5%, less than about 2%, less than about 1%, or less than about 0.5%) 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.  

100731 The terms "combine, combining, to combine, combination" refer to the action of adding at 

least one chemical substance to another chemical substance(s) either sequentially or 

simultaneously. In some embodiments, bringing these chemical substances together canresult in 

transformation of the initial chemical substances into one or more different chemical substances, 

This transformation can occur through one or more chemical reactions, e.g., where covalent bonds 

are formed, broken, rearranged and the like. A non-limiting example can inchide hydrolysis of an 

ester into an alcohol and carboxylic acid which can result from the combination of the ester with 

a suitable base. In another non-limiting 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 not limited to, N-oxide formation, acid addition salt formation, basic addition salt formation, 

and thelike. These terms include the creation and/or transformation of radical chemical substances 

and isotopically labeled chemical substances.  
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[00741 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 groupss. For example, a 

conversion includes, but is not limited to, transforming a nitro functional group on a chemical 

substance to an amine with a reducing agent. Conversions also include changes in charged 

chemical substances, radical chemical substances and isotopically labeled chemical substances.  

However, the term "convert" does not include alteration ofconserved bondsin disclosed genuses 

and compounds.  

Compounds 

[00751 In one aspect, the present technology relates to a compound of Fomulae()-(II): 

A R4 

(R2)n O ,R (R2)n 0 4 I" 

RS H R R H 
R5   

N N R5Re 

R1 R Z3 ' 

zzz' N' 

R°(III), 

or apharmaceutically acceptable salt, tautomer or stereoisomer thereof, 

wherein: 

AisC or 0; 

each occurrence of Qring is independently a5-membered heteroaryl,6-membered heteroary, C

7cycloalky, or 5-6-membered heterocyclyl; 
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X1 and X5 are each independently N or C, X2 , X3, and X4 are each independently N or CR , and 

the dashed circle denotes bonds farming a five-membered aromatiring' provided that at least two 

but no inore than threeofX,5XX 3,X4and X are N; 

~A3 

'Y' is N or CH, Y2 is N, NR' or CH, and y3 is N, NR or C11, y4 is C or N, and Y 2 z in Formula 

ij'y3 4Ay3 

(II) denotes 2Y or Y ; 

Z' is N or CHI, Z is N or CR9 , and Z3 is N or CH; 

each occurrence of R' is independently hydrogen, CI-4alky, haloCi-.alkyl, C3.7cycloalkyl, Ci

4alkoxy, C3-7cycloalkoxy, NRaRb, C(=rO)ORa, OC(=O)Ra, C(=O)NRPRb, NRC(=-0)Ra, 

C(=)NHC(=0)R", or 4-6-membered heterocyclyl, each of which is optionally substituted with 

one to three R1 ; 

each occurrence of Ris independently hydrogen, C-4akyl, haloCi-4alkyl, C3-7cycloalkyi, halogen, 

CN, OH, Ci-;alkoxy, NRaR, C(=O)NRaR, or 4-6-ineinbered heterocyclyl, each of which is 

optionally substituted with one to two R"; 

R3, R 4, R 5and R 6are each independently hydrogen,halogen, CN, Ci-ialkyl, or haloCt2alkyl; 

each occurrence of R7 isindependently hydrogen or Ci4alkyl; 

each occurrence of R" is independently hydrogen or C-4alkyl; 

each occurrence of R° is independently hydrogen, C1-ailkyl or C1-alkoxy; 

each occurrence of R10 is independently hydrogen, Ci4alkyl, C3-cycloalkyl, or 4-6-membered 

heterocyclyl optionally substituted with C1-4alkyl; 

each occurrence of RI is independently hydrogen, C1-.alkyl, haloCI-4alkyi, halogen, CN, OH, C

7cycloalkyi, C-4alkoxy, C3-7cycioaikoxy, NRaRb, C(=-O)ORa, OC(=O)Ra, C(=O)NRaPR, 

NRC(=0)R, C(=0)NIC(=0)Ra, or 4-6--membered heterocyclyl; 

each occurrence of R and R is independently hydrogen, CI-4alkyi, C-scycioalkyl, or Ra and Rb, 

together with the nitrogen atom to which they are attached, form a saturated or unsaturated 
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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 C 1-4alkyl, phenyl and benzyl; and 

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

[00761 In some embodiments, the present technology relatestoacompoundofFormula(I): 

A R 
0" 0 

H'H 
1S R5 R 

R1 X5 

'X3 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein A, Q, X , X2 

X 3, X-, X5, R1, R2, R- , R , R6 , R , R", Ra', P , and n are each as defined above, or may have 

any of the values disclosed herein.  

R 5  5R6 N5 \R 

x1',-,\4 N\ 

[00771 In any embodiments of the compounds ofFormula (I), XX3 is N 

IIIII I I 

R5 R6R5  N R 6 R NR
6 R5t NNR5 R I R6 R5 N R R5 N6 

I1; N N N N N N, 

bN N N / N \ N , N-N or 

N, 

,wherein R' and Ra are each as defined above, or may have any of the values 

disclosed herein.  

[00781 In some embodiments, the present technology relatestoacompoundofFormula(II): 
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0 /~ 

(R 2)" O" O 

\Q / N N R3 H H 
6 

R 5  R 

Y2 (II), 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, 

wherein Q, Y, y2 y3, Y 4 RP2 ,RYR 3, R4, R, R-, Rs, R', R', R", and n are each as defined 

above, or may have any of the values disclosed herein.  

R5  R6  R5  R6 

3Y N'R8 

[00791 In any embodiments of the compounds ofFormula (II), Y2 is N 

R 5  R6 R5  R6 R R 
N11R5 R6 

N' N 
N N N , 8 

N N NN NN N-R8 

Rr ,   R'/ or , whereinR, Ra and R8 are each as defined 

above, or may have any of the values disclosed herein.  

[00801 In some embodiments, the present technology relates to a compound of Formula (III): 

R4 

(R2)n 06 3 
N N R6 6 Q H H R 

R1 R 5 
1  Z3 
Zi' N Z2 N 

R1 0 (III), 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, 

wherein Q, Z1 Z?, Z 3, R1,R2 R ,, RR, R", Rbandnare eachas defined 

above, or may have any of the values disclosed herein.  
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R6A R6 

R5  
Z R5 

N 

2 N N' N 
[0081] In any embodiments of the compounds of Formula (111), R 10 is R10 

R6  
R 

R 5 
R5 

N.. N I N 

R9 R1 'or , wherein R 5, R, R"), and RS are each as defined above, or may 

have any of the values disclosed herein.  

[00821 In any embodiments of the present compounds (including but not limited to compounds of 

Formulae III, and III), Q at each occurrence is independently a 5-membered heteroary. In some 

embodiments, Q at each occurrence is independently thiophen, pyrazole, imidazole, thiazole, 

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

N 
,S<(N tS\ 0 ( /> N N, N 
<7J\!I ~ j \\ Ni NN N' NN 

N N H H H or H In 

some embodiments, Q at each occurrence is independently In some embodiments, Q at 

each occurrence together with R is independentlyR   . In some embodiments, Q at each 

N 
N 

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

N N 
N N 

Rj is independently R 1  In some embodiments, Q at each occurrence is independently H 

iN 
N 

.In some embodiments, Q at each occurrence together with R1 is independently 1 .  

[00831 In some embodiments, Q at each occurrence is independently a 6-membered heeroaryl.  

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

pyrazine. In some embodiments, Q at each occurrence is independentlyN 

N 

or N . In some embodiments, Q at each 

N N 

N N N / N/ N 

occurrence together with R is independently R1  oR 

N

N 

R1 

[00841 In some embodiments, Q at each occurrence is independently a C3.7ycloalkyi.In some 

embodiments, Q at each occurrence is independently cyclobutyl.  

[00851 In some embodiments, Q at each occurrence is independently a 5-6-membered heterocyclyl.  

In some embodiments, the 5-6-membered heterocyclyl contains one to two heteroatoms selected 

from N, 0 and S. In some embodiments, Q at each occurrence together with R' is independently 

RN 

100861 In some embodiments, the present technology relates to a compound of Formula (Ia): 

A R4 

0"00 

H H6 
(R5 

1 X5 

X%3 (Ia), 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein A, X, X2, X 3 , 

X4 ,X 5 , Ri, 2, R', R4, R, R, R, R R, R', and n are each as defined above, or may have any 

of the values disclosed herein.  

[00871 In some embodiments, the present technology relates to a compound of Formula (Ib): 
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(R 2)n S N N R3 
H H 6 

R 5 1 R 
N 

1 x5 
R1 X1 X4,

X' 
X5(Ib), 

or a pharmaceutically acceptable salt, tautomer or stereoisorner thereof, wherein X', X2 , X 3, X4 , 

X5 R', R, R, RK 4, R , R6, R7, R", R
a, R, and n are each as defined above, or may have any of 

the values disclosedherein.  

[0088] In some embodiments, the present technology relates to a compound of Formula (Ila): 

S 3 

(R)., N N R6 
N H H R6 

N' R5 R 

R1 'Y Y 3 

orapharmaceutically acceptablesalt, tautomer or stereoisomerthereof, wherein Y, Y2 , Y3 , Y4 , 

RI, R2, R 3 . R 5 R, R ', , R", R
a, R, and n are each as defined above, or may have any of the 

values disclosedherein.  

[00891 In some embodiments, the present technology relates to a compound of Formula (fIb): 

0"0 0 
(R )n ; N AN R3 

H H R6 
N R5 

Y(IIb), 

or a pharmaceutically acceptable salt, tautomer or steroisomer thereof, wherein YY2, Y, Y4, 

R', R, R3, R4, R , WR , R', R", R', RI , and n are each as defined above, or may have any of the 

values disclosed herein.  

[0090] In some embodiments, the present technology relates to a compound of Formula (iIa): 
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(R2 Nk N R R 6 

N R 5 
N z3 

~z 2 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein Z, ZZ3, R1 , 

R2 R 3,R R RR , R, R10 ,R" R, Rb, and n are each asdefined above, or mayhaveanyofthe 

values disclosed herein.  

[0091] In some embodiments, the present technology relates to a compound of Formula (Ib): 

R4 

n N N R" 6 
,/ H H R 

NN R5 \z3 

R1 Z 2  N 
R10 (IIb), 

or a pharmaceutically acceptable salt, tautomer or stereoisomer thereof, wherein Z, Z2, Z3, R', R, 

R3 ,R , R', R6, R9 , R1 0, R", R', b, and n are each as defined above, or may have any of the values 

disclosed herein.  

[0092] In any embodiments of the present compounds, R1 at each occurrence is independently Cj

4alkyl, haloCI-4aIlkyl, cyciopropyl, cyclobuty, CI-4alkoxy, cyclopropyoxy, cyclobutyloxy, NRaRb, 

or 4-6-membered heterocycIvi, each of which is optionally substituted with one to three R". In 

some embodiments., K at each occurrence is independently Ci-4alkyl, C3-cycloalkyl, C4alkoxy, 

C3-5cycloalkoxy, NR KRl, or 4-6-nembered heterocyclyl, each of which is optionally substituted 

with one to three R". In some embodiments, the C3-cycloalkyi is cyclopropyl or cyclobutyi, and 

the C3-scycIalkoxy is cyclopropyloxy or cyclobutyloxy. In some embodiments, R1 at each 

occurrence is independently Ci-4aikyl. In some embodiments, R at each occurrence is 

independently C4alkyl, which is optionally substituted with one to three R". In some 

embodiments, RK at each occurrence is independently methyl. In some embodiments, RI at each 

occurrence is independently methyl, which is optionally substituted with one R. In some 

embodiments, R at each occurrence is independently cyclopropy. In some embodiments, R at 

each occurrence is independently cyclopropyl, which is optionally substituted with one R". In 

35



WO 2023/056264 PCT/US2022/077120 

some embodiments, R at each occurrence is independently cyclobutyl. In some embodiments', Ri 

at each occurrence is independently cyclobutyl, which is optionally substituted with one R". In 

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

each occurrence isindependently . In some embodiments, RI at each occurrence is 

independently 

100931 In any embodiments of the present compounds, R -at each ocuence isindependently 

hydrogen, Ci-.alkyl, ihaloCialkyl, C3-scycloalkyl, halogen, CN, OH, Ci,ialkoxy, NR-at, or 4-6

membered heterocyclyl, each of which is optionally substituted with one to two R. In some 

embodiments, R at each occurrence is independently hydrogen, methyl, F, or CI. In some 

embodiments, R4 at each occurrence is independently hydrogen, methyl or halogen. In some 

embodiments, R5 at each occurrence is independently is hydrogen or methyl. In some 

embodiments, R Iat each occurrence is independently hydrogen or methyl. In some embodiments.  

R at each occurrence is independently hydrogen or methyl. In some embodiments, R at each 

occulrenceis independently hydrogen or methyl. In some embodiments, R9 at each occurrence is 

independently hydrogen, methyl or methoxy. In some embodiments, R at each occurrence is 

independently hydrogen, C14alkyl, C3-scycloalkyi, or 4-6-membered heterocyclyl optionally 

substituted with C1-4alkyl, in which the 4-6-membered heterocyclyl contains one to two 

heteroatoms selected from N, 0 and S. In some embodiments, R" at each occurrence is 

independently hydrogen, CiAalkyl, C3-scycloalkyl, halogen, CN, OH, C-4alkoxy, C3-scycoalkoxy, 

NRaKRL or 4-6-membered heterocyclyl, in which the 4-6-member coheterocyclyl contains one to 

two heteroatoms selected from N, 0 and S. In some embodiments, R" at each occurrence is 

independently cyclopropyl. In some embodiments, K1 at each occurrence is independently 

cyclobutyl. In some embodiments, R at each occurrence is independently oxetane.  

[00941 In any embodiments of the present compounds, n is 0. In some embodiments, n is. In 

some embodiments, n is 2.  

100951 In any embodiments, the compound is selected from: 
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10097 In any embodiments, the compoundis selected from: 
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[00981 In some embodiments, the present technology relates to a compound of Formulae (1),(I), 

and (111), including each exemplified compound, wherein at least one hydrogen(H) is replaced 

with deuterium (D). Enriching for deuterium may afford certain therapeutic advantages, such as 

increasinginvivohaiflifeorreducingdosage requirements, or may provide a compound useful 

as a standard for characterization of biological samples. In some other embodiments, a compound 

provided herein may have an isotopic 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 

incorporation), at least 4000 (60% deuterium incorporation), at least 4500 (67.5% deuterium 

incorporation), at least 5000 (75% deuterium), at least 5500 (82.5% deuterium incorporation), at 

least 6000 (90%deuterium incorporation), at least 6333.3 (95% deuterium incorporation), at least 

6466.7 (97% deuteriumn incorporation), at least 6600 (99% deuterium incorporation), or at least 

6633.3 (99.5% deuterium incorporation).  

[0099 In another aspect, the present technology relatestoapharmaceuticalcomosition 

comprising a compound disclosed herein (including but not limited to a compound of Formulae 

Formulae (I), (II), and (III)) and a pharmaceutically acceptable carrier.  

101001 In yet another aspect, the present technology relatestoamethodfortreatingorpreventing 

a disease or condition which is responsive to inhibition ofthe NL.RP3 in a subject in need thereof, 

comprising admistering an effective amount of a compound disclosed herein (including but not 

limited to a compound of Formulae Formulae (I), (II), and (III)) to the subject.  

[01011 In yet another aspect, the present technology relates to a method for treating or preventing 

a disease or condition in a subject in need thereof, comprising administering an effective amount 

of a compound disclosed herein (including but not limited to a compound of Formulae (I), (II), 

and (III)) to 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. in some 

embodiments, the neurodegenerative disorder is multiple sclerosis, Alzheimer's disease or 

Parkinson's disease. In some embodiments, the metabolic ailment is atherosclerosis or type2 

diabetes. In some embodiments, the inflammatory syndrome is gout flares or osteoarthritis.  

[01021 In yet another aspect, the present technology relates to a process of making a compound of 

Formulae (1), (II), and (III) including each exemplified compound and intermediate described 

herein, 
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EXAMPLES 

General Synthetic Methods 

[01031 The compounds of the present technology can be synthesized using the methods described 

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

variations thereon as appreciated by those skilled in the art. Preffered methods include, but are not 

limited to, those exemplary schemes and working examples 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 desired 

compound of the technology.  

10104 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 

functional groups presentin the compounds describedin this technology. An authoritative account 

deserbing the many alternatives to the trained practitioner is by Greene e- al., Greene's Protective 

Groups in Organic Synthesis, Fifth Edition, Wiley (2014). It will also be recongnized 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 

4 X 

H R3N B + (RN5.S 0_0 H2N -R- RI 5R 2 O4, 
OBOX

4  
R

4  
(R )n 'NH2 (R2 O R 

1 2 Pd catalyst 1H2N R3 ( IN N R 
R=Hor pinacol i2h )%H H R 
X=CI ,Br,OTect. or Base, solvent Rs R6 1) T

ri
phosgene, base B1 R5 

solvent X5 
BROB'OR X X4 2) Base, solvent X1 X4 

R 4  BX-X3 

H2N R3 X X5 3 Formula (1) 

lx X3~x 

1 2 

[01051 Scheme 1 describes a general synthetic route to the compounds of Formula (). Treatment 

of Compound I and Compound 2 under Suzuki coupling conditions in the presence of a Pd catalyst 

(e.g. Pd(dppf-)C2) and base (e.g. K2CO3) in an appropriate solvent (e.g. 1,4-dioxane/water) 

provides Compound 3. Treatment Compound 3 with triphosgene in the presence of a base (e.g.  
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TEA, DIPEA) in an appropriate solvent (e.g. DCM, THF) yields an isocyanate intermediate, which 

is then reacted with Compound 4 in the presence of a base (e.g.Nal, t-BuONa) in an appropriate 

solvent (e.g.THF, CH3CN) to provide the desired the compounds ofFormula (1).  

Scheme 2 

R4 

H2NR R3 + Rs |R y(R
2
R2 O O0O R

4 

15 Pd catalyst H2N R3R
1  

N R 

R=H or pinacol or Base, solvent R 1)TriphosgenebaseR 
X=CI, Br, OTf, ect. 5 R 6sol en 

RO.B.
0  I§ solvent 

RO'B'OR Y 2 Yya 2) Base, solvent y3 

+ R5  yRS 
Y   y2 

H2N R3 Y y3 6 Formula (II) 

X' YN x y2-/ 

1 5 

101061 Scheme 2 describes a general synthetic route to the compounds of Formula (11). Treatment 

of Compound and Compound 5 under Suzuki coupling conditions the presence of a Pd catalyst 

(e.g. Pd(dppf)Cl2) and base (e.g. K2CO3) in an appropriate solvent (e.g.1,4-dioxane/water) 

provides Compound 6. TreatmentofCompound6with triphosgeneinthepresence ofabase (e.g.  

TEA, DIPEA) in an appropriate solvent (e.g. DCM, THF) gives isocyanate intermediate, which is 

then reacted with Compound 4 in the presence of a base (e.g. NaH, tBuONa) in an appropriate 

solvent (e.g. THF, CH;CN) to provide the compounds of Formula (11).  

Scheme 3 

R4 X R6 

N* R
3  + Rs 1  Z30" 

H 2NRO B R3 R 0 R
4  () + NH2  0 0 R4 

R1''O 7 
5  

Pd catalyst H2  N R' 
R   

N N R 

R=Ho r pinacol or Base, solvent 1) Triphosgene, base Rn N X=C,Blr, OUf, ct. R5 I solR51est 

RO'B'OR Z 2' N 2) Base, solvent Z2 N 

R4 'B R6 ,R 10 10 
+ R Z NZ 8 Formula (111) 

H 2NX RN Z 
x 10 

1 7 

[01071 Scheme 3 describes a general synthetic route tothe compounds of Formula (III).  

Treatment of Compound I and Compound 7 under Suzuki coupling conditions in the presence or 

a Pd catalyst (e.g. Pd(dppf)Cl2) and base (e.g. K2CO3) 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 isocyanate 

intermediate, which is then reacted with Compound 4 in the presence of a base (e.g Nai, t-BuONa) 

in an appropriate solvent (e.g.THF, CH3CN) to provide the compounds of Formula (111).  

Pharmaceutical Compositions and Methods 

[01081 The compounds utilized in the methods described herein may be formulated together with 

a pharmaceutically acceptable carrier or adjuvant into pharmaceutically acceptable compositions 

prior to be administered to a subject. In another embodiment, such pharmaceutically acceptable 

compositions further comprise additional therapeutic agents in amounts effective for achieving a 

modulation of disease or disease symptoms, includingthosedescribedherein.  

[01091 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 riot destroy the pharmacological activity thereofand is nontoxic when administered in 

doses sufficient to deliver a therapeutic amount of the compound.  

101101 Pharmaceutically acceptable carriers, adjuvants and vehicles that may be used in the 

pharmaceutical compositions of the present technology include, but are not limited to, ion 

exchangers, alumina, aluminum stearate, lecithin, self-emulsifying drug delivery systems 

(SEDDS) such as d-a-tocopherol polyethylenegiycol 1000 succinate, surfactants used in 

pharmaceutical dosage forms such as Tweens or other similar polymeric delivery matrices, serum 

proteins, such as human serum albumin, buffer substances such as phosphates, glycine, sorbic acid, 

potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts or 

electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen 

phosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl 

pyrrolidone, cellulose-based substances, polyethylene glycol, sodium carboxymethycellulose, 

polyacrylates, waxes, poyethylerie-poiyoxypropylene-block polymers, polyethylene glycol and 

wool fat. Cyclodextrins such as a-, §-, and y-cyclodextrin, or chemically modified derivatives such 

as hydroxyalkycyclodextrins, including 2- and 3-hydroxypropyl-p-cyclodextrins, or other 

soltubilized derivatives may also be advantageously used to enhance delivery of compounds of the 

formnulae described herein.  

[01111 The pharmaceutical compositions of the present technologymay be administered orally, 

parenterally, by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an 
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implanted reservoir, preferably by oral administration or administration by injection. The 

pharmaceutical compositions of the present technology may contain any conventional non-toxic 

pharmaceutically-acceptable carriers, adjuvants or vehicles. In some cases, the pH of the 

Formulation may be adjusted with pharmaceutically acceptable acids, bases or buffers toenhance 

the stability ofthe formulated compound or its delivery form. The term parenteral as used herein 

includes subcutaneous, intracutancous, intravenous, intramuscular, intraarticular, intraarterial, 

intrasynovial, intrasternal, intrathecal, intralesional and intracranial injection or infusion 

techniques.  

101121 The pharmaceutical compositions may be in the form ofa sterile injectable preparation, for 

example, as a sterile injectable aqueous or oleaginous suspension. This suspension may be 

formulated according to techniques known in the art using suitable dispersing or wetting agents 

(such as, for example, Tween 80) and suspending agents. The sterile injectable preparation may 

also be a sterile injectable solution or suspension in a non-toxic parenterally acceptable diluent or 

solvent, for example, as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents 

that may be employed are mannitol, 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 mono- or 

diglycerides. Fatty acids, such as oleic acid and its glyceride derivatives are useful in the 

preparation of injectables, as are natural pharmaceutically-acceptable oils, such as olive oil or 

castor oil, especially in their polyoxyethylated versions. These oil solutions 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 emulsifying agents or bioavailability enhancers which are 

commonly used in the manufacture of pharmaceutically acceptable solid, liquid, or other dosage 

forms may also be used for the purposes of formulation.  

[01131 The pharmaceutical compositions of the present technology may be orally administered 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, careers which 

are commonly used include lactose and corn starch. Lubricating agents, such as magnesium 

stearate, are also typically added. For oral administration in a capsule form, useful diluents include 
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lactose and dried corn starch. When aqueous suspensions and/or emulsions are administered orally, 

the active ingredient may be suspended or dissolved in an oily phase is combined with emulsifying 

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

may be added.  

[01141 The pharmaceutical compositions of the present technology may also be administered in 

the form of suppositories for rectal administration. These compositions can be prepared by mixing 

compound of the present technology with a suitable non-irritating excipient which is solid at 

room temperature but liquid at the rectal temperature and tereforewill melt in the rectum to 

release the active components. Such materials include, but arenot limited to., cocoa butner, beeswax 

and polyethylene glycols.  

[01151 Topical administration of the pharmaceutical compositions of the present technology is 

useful when the desired treatment involves areas or organs readily accessible by topical 

application. For application topically to the skin, the pharmaceutical composition should be 

formulated with a suitable ointment containing the active components suspended or dissolved in a 

carrier. Carriers for topical administration of the compounds of the present technologyinclude, but 

are not limited to, mineral oil, liquid petroleum, white petroleum, propylene glycol, 

polyoxyethylene polyoxypropylene compound, emulsifying wax and water. Alternatively, the 

pharmaceuticalcomposition can beformulatedwith a suitable lotion or cream containing the active 

compound suspended or dissolved in a carrierwith suitable emulsifying agents. Suitable carriers 

include, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters wax, 

cetearvi alcohol, 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.  

101161 The pharmaceutical compositions ofthe present technology may be administered by nasal 

aerosol or inhalation. Such compositions are prepared according to 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.  

101171 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 ofbetween about 

to 100%, and more preferably between about 5 to 95% ofthe dosage normally administered ina 

monotherapy regimen.The additional agents may be administered 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 a 

single composition.  

[01181 The compounds described herein can, for example, be administered by injection, 

intravenously, intraarterially, subdermally, intraperitoneally, intrarnuscularly, or subcutaneously; 

or orally, buccally, nasally, transmucosally, topically, in an ophthalmic preparation, or by 

inhalation, with a dosage ranging from about 0.5 to about 100 mg/kg of body weight, alternatively 

dosages between 1 mg and 1000 mg/dose, every 4 to 120 hours, or according to the requirements 

of the dru.The methods herein contemplate administration of an effective amount ofcompound 

or compound composition to achieve the desired or stated effect. Typically, the pharmaceutical 

compositions of the present technology will be administered from about ito about 6 times per day 

or alternatively, as a continuous infusion. Such administration can be used as a chronic or acute 

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% to about 95% active compound 

(w/w). Alternatively, such preparations containfrom about 20% to about 80% active compound.  

[01191 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 weight, general health status, sex, diet, time of 

administration, rate of excretion, drug combination, the severity and course of the disease, 

condition or symptoms, the subject's disposition to the disease, condition or symptoms, and the 

judgment of the treating physician.  

[01201 Upon improvement of a subject's condition, a maintenance dose of a compound, 

composition or combination of the present technology may be administered, if necessary 

Subseuently, the dosage or frequency of administration, 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 a 

long-term basis upon any recurrence of disease symptoms.  
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[01211 All publications, patents, and patent applications mentioned in this specification are herein 

incorporated by reference to the same extent as if each individual publication, patent, or patent 

application was specifically and individually indicated to be incorporated by reference. In case of 

conflict, the present application, including any definitions herein, will control.  

[01221 The examples herein are provided to illustrate advantages of the present technology and to 

nirther assist a person of ordinary skill in the art with preparing or using the compounds of the 

present technology 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 preferred aspects ofthe present technology. The examples 

should in no way be construed as limiting the scope of the present technology, as defined by the 

appended claims. The examples can include or incorporate any ofthe variations, aspects or aspects 

of the present technology described above. The variations, aspects or aspects described above may 

also farther each include or incorporate the variations of any or all other variations, aspects or 

aspects of the present technology.  

EXAMPLES 

[01231 Abbreviations used herein are as follows: 

Abbrv. Full Name Abbrv. Full Name 

anhy. anhydrous aq, aqueous 
mn minutes) said. saturated 
mL milliliter hrs ours 
mmol jmtilimolle(s mol IIIoie1C(,) 
MS mass spectrometry NMR nuclear magnetic resonance 
TLC thin layer chromatography IPLC high-performance liquid 

chromatography 

r.t. Room temperature SFC Supercritical Fluid 
Chromatography 

LCMS Liquid chromatography- PPTS Pyridinium p-Toluenesulfonate 
mass spectrometry 

DCE ,2-dichloroethane CHCi3 chloroform 
DCM dichloromethane DMF dimethylformamide 
Lt20 diethyl ether EtOH ethylalcohol 
EtOAc ethyl acetate MeOH-1 methyl alcohol 
MeCN acetonitrile PE petroleum ether 

+ ____ _____ahy ___an__ _____ _ __S_____ et__en THE tet-rahdrofuran DMSO dimethylsuifoxide 
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AcOHI acetic acid HCi hydrochloric acid 
11204 sulfuric acid NH14Cl ammonium chloride 
KOH potassium hydroxide NaOH sodium hydroxide 
K2C03 potassium carbonate Na2CO3 _sodium carbonate 

TFA trifluoroacetic acid Na2SO4 sodium sulfate 
NaBH4 sodium boroydri__d _ _ NaHCO sodiuibicarbonate 
LiHMDS ithi um NaBH4 sodium borohydride 

hexametholdisilylamide 
NMP N -methyl pyrrolidone t-BuONO tert-Butyl nitrite 
E3N or TEA iethylni__ne Py or Pyr pyridine 
TBAF Tetrabutylammonium MsCi Methanesulfonvl chloride 

fluoride 
BnBr Benzy. bromide DHP 3,4-Dihydro-2H1-pyran 
Cbz carbobenzyloxy m-CPBA 3-Chloroperoxybenzoic acid 
Dess-Mar in 1,1-Triacetoxy-,1--Dihydr DIAD Diisopropyl azodicarboxylate 

o-1,2-Benziodoxo-3(11)-O 
n 

DMAP 4(dimethylamino)pyridin_ DIPA N N -dis p.p i thylaie 
CISO3H Chlorosulfonic acid PCls Phosphorus pentachloride 
MeMgBr Methylmagnesium bromide KSAc Potassium thioacetate 
NCS N~irsciiiePS -oiuenesulf-onic acid 

TosC1 p Toluenesulfonyl chloride MTBE tert-Butyl methyl ether 
DIBAL-H Diisobutylaluminun Hydride 
Pd2(dba)% Tris(dibenzylideneacetone)dipalladium 
Pd(OAc)2 Palladium acetate 
Pd(dppf)Cl2 [1,1'-Bis(diphenylphosphino)ferrocene]dichloropalladium(II) 
Xant-Phos 4,5Bi(diphesyippkp0ing}- imehyi-xanhene 

General Conditions and Procedures 

[01241 In the following examples, the chemical reagents were purchasedfrom commercial sources 

(such as Alfa, Acros, Sigma Aldrich, TCI and Shanghai Chemical Reagent Company), and used 

without further purification. THF was continuously refluxed and freshly distilled from sodium and 

benzophenone under nitrogen, dichloromethane was continuously refluxed and freshly distilled 

from CaH2 under nitrogen.  

[01251 Flash chromatography was performed on an Ez Purifier III via column 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, multipiet; dd, doublet of doublets; ddd, doublet 

of doublet of doublet; di, doublet of triplets; bs, broad signal. Chemical shifts were reported in 

parts per million (ppm, 5) downfield from tetramethylsilane. Mass spectra were run with 

electrospray ionization (ESI) from a Waters LCT TOF Mass Spectrometer (Waters, USA).  

Compound purification was carried out as needed using a variety of traditional methods including, 

but not limited to, preparative chromatography under acidic, neutral, or basic conditions using 

either normal phase or reverse phase HPLCor flash columns or Prep-TLC plates.  

101261 Preparative IPLC: unless otherwise described, the compounds were purified using a 

WATERS Fractionlynx system equipped with a YMC Pack Pro ds Column (5 pm, 120A, 50 x 20 

mm) and the following solvent system: H2, AcCN, and 2% TFA in H2. Specific elution 

gradients were based on the retention times obtained with an analytical LC-MS, however, in 

general all eiution gradients of H2 and MeCN were run over a 7 minutes run time with a flow 

rate of 35 mL/min. 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 obtainedwith an 

analytical LC-MS, however, in general, all elation gradients of 120 and MeCN were run over at 

8 minutes run time with a flow rate of 50 mL/min.  

101271 Analytical LC-MS: analytical LC-MS was performed on a WATERS Acquity UPLC-MS 

instrument equipped with a ACQUITY UPLC BEl Cis Column (2.1 x 50 mm, 1 .7 pr), a column 

temperature of 45 °C and using the following solvent system: Solvent A: 0.1% HCOOH in H2O; 

and Solvent B: 0.1%I HCOO in AcCN. All compounds were run using the same elution gradient, 

i.e., 5% to 95% Solvent B over a 1 .5 min run time with a flow rate of 0.6 mL/min.  

101281 Preparative Chiral SFC Separation: steroisomer mixtures were separated using a 

Berger Minigram SFC instrument on one of the flowing columns: ChiralPak AS-H (10 x 250 

mm), ChiralPak IA (10 x 250 mm), Chira!Pak AD-i 1(21 x 250 mm), Phenomenex Lux-2 (21.2 x 

250mm), or ChiralPak IC (10 x 250 mm); eluting with either 0.1% diethylamine in MeOI I/ CO2, 

or 0.1% diethylamine in EtOH / CO2 or 0.1% diethylamine in isopropanol/ C02 with a flow rate 

of2.5 mL/min and a column temperature of 35°C.  

[01291 Analytical Chiral SFC Separation: stereoisomer mixtures or single enantiomers were 

analyzed using a JASCO analytical SFC instrument on one of the following columns: ChiralPak 

AS-H (4.6 x 250 mm), ChiralPak IA (4.6 x 250 mm), ChiraPak 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); elutingwith either 0.1% 

diethylamine in MeOH/CO2, or 0.1% diethylanilne in EtOH/CO2 or 0.1% diethylamine in 

isopropanol/CO2, with a flow rate of 6.0 mL/min and a column temperature of 35 °C.  

Perafloi2nerdates 

Intermediate Al: 1-(cyclopropyInethyl)-1H-pyrazole-3-sulfonamide 

PMB PMB 
Ce,5  ,I CP 

.-THP S02 O[i NCS PMBN O HCI PMBN *0 
n-BuLi, THF N-THP NH(PMB) 2  MeOH el 

DCM NTHP N 
1 Step 1 2 Step 2 3 Step 3 H 

PMB, NH 2 

Br O..N-PMB O'g
>-/ O TFA 

K2CC, DMF NN 

Step 4 Step 5 

5 A1 

Step 1: lithio1-(oxan-2-yl)-lH-pyrazole-5-sulfinate (2) 

[01301 To a solution of 1-(oxan-2-y)-H-pyrazole (5 g, 32.8 mmol) in TIIF (80 mL) was added 

n-BuLi (14.4 ml, 36.1 mmol, 2.5 M inTHF) drop-wisely at -70 °C and the mixture was stirred at 

-70 °C for 1 hr. Sulfur dioxide gas was bubbled through the mixture for 10 min and the resulting 

mixture was stirred at -70 °C to r.t. for 1 hr. The mixture was concentrated to dryness and the 

residue was triturated with MTBE (40 mL). The mixturewas filtered and the filter cakewas dried 

under vacuumto give the title compound(6.4 g, 87.6% yield) as light yellow solid. IHNMR (400 

MHz, DMSO-d6) 3 7.26 (d, J 1.3 Hz, 1H), 6.12 (d,J= 1.5 Hz, 1H), 5.97 (dd, J= 10.0, 2.4 Hz, 

1H), 3.93 - 3.88 (i, 1H), 3.56 -350 (m, 11), 2.25 - 2.16 (m, i H), 1.99 - 1.93 (i, IH), 1.75 - 10 

(i, H), 1.61 - 1,48 (i, 3H). LC/MS (ESI) (m/z): 215 (M-Li)-.  

Step 2: N,N-bis[(4-nethoxyphenyl)methyl]-l-(oxan-2-yl)-1H-pyrazole-5-sulfonamide (3) 

[01311 T o a solution of 1-(oxan-2-yl)-iH-pyrazole-5-sulfinic acid (200 mg, 0.92 mmol) in DCM 

(6 mL) was added NCS (135 mg, 1,01 mmol) at 0 °C and the mixture was stirred at r,, for 1 hr.  

The mixture was quenched with water and extracted with DCM (2 x 10 mL) The combined 

organic layers were washed with water and brine, dried over anhydrous Na2SO4, filtered and 

concentrated to dryness. The residue was dissolved in DCM (5 mL.) and bis[(4

methoxyphenyl)methyl]amine (238 mg, 0.92 mmol) and TEA (0.4 mL, 2.77 mmol) was added at 
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0 °DC After being stirred at r.t. for 1 hr, the mixture was diluted with EtOAc, washed withwater 

and brine, dried over Na2SO4, filtered and concentrated to dryness to give the title compound (0.4 

g, 91.7% yield) as yellow solid. LCMS (ESI m/z: 472 (M-H) 

Step 3: N,N-bis(4-nethoxybenzyl)-1H-pyrazole-3-sulfonamide 

[01321 To a solution of NN-bis[(4-methoxyphenyl)nethv]-1-(oxan-2-yl)-1H-pyrazole-3

sulfonamide (400 rg, 0.85 mmol) inTHF(iO mL) was added IN aq. HCi (1.6 mL, 1.6 mmol) and 

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

water and brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue 

was purified by flash chromatography (silica gel, 0 - 60% EtOAc in PE) to give the title compound 

(032 g, 974% yield) as white solid, IH NMR (400 MHz, CDC3) 6 7.88 (d, J= 2.4 Hz, 1H), 7.01 

(t, J= 5.7 Hz, 4H), 6,76 - 6.72 (in, 4), 6.61 (d,i=2.4 Hz, I H), 4.27 (s, 4H), 3.75 (s, 6H). LC/MS 

(ESI) (m/z): 388 (M-H) 

Step 4: 1-(cyclopropylmethyl)-N,N-bis(4-mrnethoxybenzvl)-1H-pyrazole-3-suilfonamide 

[01331 To a solution of N,N-is(4-methoxybenzyl)-H-pyrazole-3-sulfonamide (480 mg 1.23 

mmol) in DMF (5 mL) was added methyl (bromomethyl)cyclopropane (334 mg, 2.47 mmol) and 

K2CO3(513 mg, 3.71 mmol) and the mixture was stirred at 80 °C for2 irs. The mixture was diluted 

with EtOAc, washedwith water and brine, dried over anhydrous Na2SO4, filtered and concentrated 

to dryness. The residue was purified by flash chromatography (silica gel, 0 - 50% EtOAc in PE) 

to give the title compound (480 ing, 87.4% yield) as white solid. II NMR (400 MHz, CDCi3) 5 

7.54 (d, J= 2.3 Lz, 1H), 7.05 (d, J= 8,6 Hz, 41), 6.76 (d, J= 8.6 z, 411), 6.66 (d J -2.3 iz, 

iH), 4,32 (s, 4H), 4.04 (d,,J= 7.2 Hz, 2H), 3.78 (s, 6H), 1.35 - 1.25 (in, iH), 0.69 (q,,J- 5.8 Hz, 

2H), 0.41 (q, J=5.0 Hz, 2H). LC/MS (ESI) m/z: 442 (M+11) 

Step 5: 1-(cyclopropylmethyl)-1W-pyrazole-3-suifonanide 

101341 A solution of 1-(cyclopropylmethyl)-N,N-bis[(4-methoxyphenyl)methyl]-I-pyrazole-3

sulfonamide (480 ing, 1.08 mnmol) in TFA (5 mL) was stirred at 35 °C for 1 hr. The reaction 

mixture was concentrated to dryness and the residue was neutralized with saturated aq. NaHCO3 

solution. Themixture was extracted with DCM (2 x 10 mL) and the combined organic layers were 

washed with brine, dried over Na2SO4, filtered and concentrated to dryness. The residue was 

purified by flash chromatography (silica gel, 0 - 60% EtOAc in PE) to give the title compound 

(190 mg, 87.4% yield) as white solid. LCMS (ESI) mnz: 202 (M+1)'-.  
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Intermediate A2: 1-cyclopropyl-1IH-pyrazole-3-sulfonamide 
0_0 0"0 

S PMB B(H)2  S PMB TFA NH2 

PMB Cu(OAc) 2,Na 2 CO 
2,2'-bipyridine 

1 4-dioxane 2 A2 

Step 1 Step 2 

Step 1:1-eyelopropyl-N,Nbis(4-methoxybenzyl)-1H-pyrazole-3-sulfonanide 

[01351 To a solution of N,N-bis(4-methoxvbenzy)-IH-pyrazole-3-sulfonamide (200mg, 0.52 

mmol) in 1,4-dioxane (5 mL) was added cyclopropylboronic acid (49 mg, 0.57 mmol), 2,2'

bipyridine (80 mg, 0,52 mmol) 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)2 (94 mg, 0.52 mmol) was added 

and the mixture was stirred under air at 70 °C for 16 hrs. The mixture was dilutedwith EtOAc, 

washedwith water and brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness.  

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

title compound (140 mg, 63.4% yield) as yellow solid. LC/MS (ESI) (m/z): 428 (M+HI).  

Step 2: 1-cyclopropyl-H-pyrazole-3-sulfonamide 

[01361 To a solution of -cycpoppyl-N,N-bis(4-methoxybenzyl)-1IH-pyrazole-3-sulfonamide 

(130 mg, 0.30 mmol) in DCM (2 niL)was added TFA (4 mL) at 0 °C and the mixture was stirred 

at 25 C fo1 hr. The mixture was concentrated to dryness under and the residuewas neutralized 

with saturated aq. NaHCO3 solution and extratedM with DCM (2 x 10 mL). The combined organic 

layers were washedwith water and brine, dried overNa2SO:, 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% yield) as yellow solid. lHNMR (400 MHz. DMSO-/s) 7.91 (dJ 

=.9 Hz, 1), 738 (s, 21), 6.55 (d, J= 2,1 Hz, 1H), 3.86 - 375 (m, 1li), 1.10 -1.04(, 2H), 1.03 

- 0.98 (m, 211). LC/MS (ESI) (m/z): 188 (M-H).  
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Intermediate A3: 1-(cyclopropymnethyl)-1H-pyrazole-4-sulfonamide 

S 0 YN O Cl 
N HO'

0  CN N'C O4geO 
DHP 

O 
NN TosOH, DCM NN Cul, DIPEA TABAC, CH3CN 

H THP 1,10-phenanthroline THP' 
toluene, 110 °C T N-N 

1 2 THP 4 

Step 1 Step 2 Step 3 

PMB PMB PMB 

PMB.N.PMB o N-PMB N-PMB 'PMB 
H 1N aqHCI _ Br IN O b 

DIPEA, THF N'N THF NN KCOO DMF N 

N 'N ,OM THP H 

Step 
4  

5 Step 5 6 Step 6 7 

0"0 

TFA : N / 'NH2 

Step 7 

A3 

Step 1: 4-iodo-1-(oxan-2-yl)-1H-pyrazole 

[01371 To a mixture of 4-iodo-lH-pyrazoie (7 g, 36 mmol) and p-toluenesulfonic acid (620 mg, 

3.6 mmol) in DCM (40 mL) was added 3,4-dihydro-21--pyran (4.6 g, 54.1 mmol),the reactionwas 

stirred at r.t. for 3 hrs. The mixture was diluted with DCM (50 mL), washed with saturated aq.  

NaICO3 solution and brine, dried over Na2SO4, filtered and concentrated to dryness. The residue 

was purified by flash chromatography (silica gel, 0 - 20% E'OAc in PE)to give thetitle compound 

(6.5 g, 64.8% yield) as yellow solid. LC/MS (ESI) m/z: 279 (M-H)>.  

Step 2: S-(1-(tetrahydro-2H-pyra-2-yI)-1H-pyrazol-4-yI) benzothioate 

101381 To a solution of 4-iodo-1-(oxan-2-yl)-i1--pyrazole (6.5 g, 23.4 mmol) in toluene (100 mL) 

was added benzenecarbothioic O-acid (3.9 g, 28.0 mmol), 1,10-phenanthroline (840 mg, 4.7 

mmol), DIPEA (6.0 g, 46.7 mmio) and CuI (450 mg, 23 mmol) under N2 atmosphere, the mixture 

was degassed under N: atmosphere for three times and stirred at 110 °C for 16 hrs. The mixture 

was dilutedwith EtOAc, washed with water and brine, dried over anhydrous Na2SO4, filtered and 

concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 20% 

EtOAc in PE) to afford the title compound (5.1 g, 75.7% yield) as yellow solid. LC/MS (ESI) m/z: 

289 (M+L) 
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Step 3: 1-(tetrahydro-211-pyran-2-yl)-1i-pyrazole-4-sulfonyl chloride 

[01391 To a solution of benzytrimethyiam oniumchloride (10.8 g, 58.4 mmol) in CH3CN (30 

mL) was added ,3,trichoro-,3,5-triazinane-2,46triune(4.52 g, 19.5 mmol) and the mixture 

was stirred at room temperature for 30 min. The mixture was filtered and the filtrate was added 

drop-wisely into a solution of1S-(1-(tetrahydro-2-1pyran--yl)-1H-pyrazol-4-yl)benzothioate (5.1 

g, 177 !mmol) in CH3CN(30mL) at0°C. 1Naq.Na2O (5.2 mL) was added to the above mixture 

and the resulting mixture was stirred at r.t. for 30 min. The mixture was diluted with EtOAc, 

washed with water and brine, dried over Na2SO4, filteredand concentratedto dryness. Theresidue 

was purified by flash chromatography (silica gel, 0 - 20% EtOAc in PE) to afford the title 

compound (4.3 g, 96.9% yield) as colorless oil.  

Step 4: N,N-bis(4-methoxybenzyl)-1-(tetrahydro-211-pyran-2-yl)-1i-pyrazole-4
sulfonamide 

[01401 To solution of 1-(tetrahydro-2H1-pyran-2-y!)-I H-pyrazole-4-sulfonyi chloride (4.3 g, 17.1 

mm) in THF (80 mL) was added bs(4-Methoxybenzyi)amine (6.8 g26.5 mmol) followed by 

DIPEA (6.9 g, 53.1 mmol) in THF (80 mL) at 0 °C and the mixture was stirred at room temperature 

tor1 6 hrs. The mixture was diluted with EtOAc (50 mL), washed with water and brine, dried over 

Na2SO4, filtered and concentrated to dryness. The residue was purified by flash chromatography 

(silica gel, 0 - 20% EtOAc in PE) to afford the title compound (5.6 g, 69.4% yield) as white sold.  

LC/MS (EST) m/z: 472 (M+H).  

Step 5: NN-bis[(4-nethoxyphenyl)methyl]-1H-pyrazole-4-sulfonamide 

101411 To a solution of N,N-bis[(4-methoxyphenyl)methy!]-i-(oxan-2-yl)-1H-pyrazole-4

sulfonamnide (5.6 g,11.9 mmol) in TIF (40 mL) and EtOH (40 mL) was added IN aq. HCi (23.7 

mL, 23.7 mmol) and the mixturewas stirred at r.t. for 16 Irs. The reaction was diluted with EtOAc, 

washed with saturated aq. NaHCO3 solution and brine, dried over anhydrous Na2SO4, filteredand 

concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 20% 

EtOAc in PE) to give the title compound (3.6 g,78.2% yield) as white solid. LC/MS (ESI) m/z: 

472 (MH1).  

Step 6: 1-(cyclopropylmethyl)-N,N-bis(4-methoxybenzyl)-H-pyrazole-4-sulfonainide 

[01421 To a mixture ofN,N-bis[(4-methoxypheriyl)nethyi]-IH-pyrazole-4-sulfonamide (2 g, 5.16 

mmol) and (bromomethyl)cyclopropane (836 mg, 6.19 mmo) in DMF (10 mL) was added K2CO3 

(2.14 g, 15.5 mmol) and the reaction solution was stirred at 90 °C for 4 hrs. The mixture diluted 
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with EtOAc, washedwith water and brine, dried over anhydrous Na2SO4, filtered and concentrated 

to dryness. The residue was purified by flash chromatography (silica gel, 0 - 5%MeOl in DCM) 

to give the title compound (1.8 g, 78.9% yield) as yellow solid. LC/MS (ESI m/z: 442 (M)11).  

Step 7: 1-(cyclopropylmethyl)-1H-pyrazole-4-sulfonamide 

101431 A mixture of 1-(cyclopropylmethyl)-N,N-bis[(4-methoxyphenyl)methyl]-1i-pyrazole-4

sulfonamide (1.8 g, 4.08 mmol) in TFA (10 mL) was stirred at r.t. for 16 hrs. The mixture was 

concentrated to dryness and the residue was neutralized with saturated aq. NaHCO3 solution. The 

mixture was extracted with EtOAc (2 x 20 mL) and the combined organic layers were washed with 

water and brine, dried over Na2SO4, filtered and concentrated to dryness to give the title compound 

(310 mg, 94.5% yield) as yellow solid., H NMR (400 MHz, DMSO-dA) 6 8.20 (s, 1H), 7.71 (s, 

1H), 7.23 (s, 211), 4.00 (d, J= 7.2 Hz, 211), 1.27 - 1.21 (in, 111), 0.56 - 0.51 (n,211), 0.41 - 0.33 

(in.2H), LC/MS (ESI) m/z: 202 (M+HY.  

IntermediateA4:I-(cyclobutylmethyl)-1H-pyrazole-3-sulfonamide 

PMB PMB o 

PMB , Br 
PMBT   H2 

(<O C'N- TFA X"N 
'N K2CO3, DMF N N 

H Step 1 Step 2 

1 2 A4 

Step 1: 1-(eyclobutimethyl)-N,N-bis(4-nethoxybenzyl)-1H-pyrazole-3-sulfonamide 

[01441 To a solution of N,N-bis(4-methoxybenzyl)-iH-pvrazol-3-sulfonamide (400 mg 103 

mmol) in DMF (5 mL) was added (bromomehvl)cyclobutane (0.17 mL, 1.55 mmol) and K2CO3 

(428 ing, 3.1 mmol) 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 

anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by flash 

chromatography (silica gel, 0 - 20% EtOAc in PE) togive the title compound (330 mg, 70.2% 

yield) as yellow solid. LC/MS (ESI) (nVz): 456 (M+H)>.  

Step 2:y 1-(eyeobutylmethyl)-1H-pyrazole-3-sulfonamide 
[01451 To a solution of 1-(cyclobutylmethyl)-N,N-bis(4-methoxybenzyl)-1H-pyrazole-3

sulfonamide (330 mg, 0.72 mmol) in DCM (4 mL) was added TFA (2 mL) at 0 °C and the mixture 

was stirred at room temperature for 3 hrs. The reaction mixturewasconcentratedtodrynessand 

the residue was neutralized with saturated aq. NaHCO3 solution. The mixture was extracted with 

DCM (2 x 10 mL) and the combined organic layers were washed with brine, dried over Na2SO4, 
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filtered and concentrated to dryness. The residue was purified by flash chromatography (silica gel, 

0 - 60% EtOAc in PE) to give the title compound (110 mg, 70.9% yield) as light yellow solid.  

LC/MS (ESI)(m/z): 216 (M+H)'.  

Intermediate A5: 1-cyclobtyl-1H-pyrazle-4-sulfonamide 
PMB 

PMB I-PMB NH 2 
-PMB Br OO rMB 0 

O~ ' TFA 

KO2CO3, DMF 

Step 1 Step 2 
1 2 A5 

Step 1: 1-cyclobutylI-N,N-bis(4-methoxybenzy)1IH-pyrazole-4-sulfonamide 

[01461 To a mixture of N,N-bis(4-methoxybenzyl)-H-pyrazole-4-sufonamide (150 mg, 0.38 

mmol) and bromocyclobutane (78 mg 0.58 mmo) in DMF (3 mL) was added K2CO3 (160 mg, 

1.16 mmol) and the mixture was stirred at 80 °C for 1hr. 'The mixture was diluted with EtOAc, 

washed-with water andbrine, dried overNa2SO4, filteredand concentratedto dryness. Theresidue 

was purified by flash chromatography (silica gel, 0 - 30% EOAc in PE)to give thetitle compound 

(150 mg, 93.2% yield) as white solid. LC/MS (EST) (m/z): 442 (M+H).  

Step 2: 1-cyclobutyl-1H-pyrazole-4-sulfonamide 

101471 A solution of 1-cyclobutyl-N,N-bis(4-methoxybenzyl)-IH-pyrazole-4-sulfonamide (150 

mg, 0.34 mmol) in TFA (2mL) was stirred at 50 C for2l hrs The reaction mixture was 

concentrated to dryness and the residue was neutralizedwith saturated aq. NaHCO3 solution. The 

mixture was extractedwith DCM (2 x 10 mL) and the combined organic layers were washed with 

brine, dried over Na2SO4, filtered and concentrated to dryness to give the title compound (60 mg, 

878% yield) as white solid. i1 HNMR (400 MHz, DMSO-ds) 8 8,24 (s, 1H), 7.75 (s, 1H),7.21 (s, 

2H), 4.94 - 4.85 (n, 2H), 2.45 (d, J= 9.7 Hz, 2H),2.41 - 2.30 (m, 2H), 1.87 - 1.71 (m, 2H). LC/MS 

(ESI) (m/z): 202 (M-H).  

Intermediate A6: 1-cyclopropyl-1H-pyrazole-4-sulfonamide 

PMB.NPMB PMB'N'PMB NH, 
O=S=0 >B(OH)2 O=S=o TFA O 

Na 2COs Cu(OAc)2  N 
HN-N 2,2-bipyridine N-N 

1,4-dioxane 
Step 1 Step 2 

1 2 A6 
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Step 1: 1-cyclopropyl-N,N-bis(4-methoxybenzyl)-1H-pyrazole-4-sulfonamide 

[01481 To a solution of N,N-bis(4-methoxybenzyl)-lH-pyrazole-4-suilfonamide (140 mg, 036 

mmol) in 1,4-dioxane (5 mL) was added cyclopropylboronic acid (34 mg, 0.40 mmol), 2,2

bipyridine (56 mg, 0.36 mmoil), Na2CO3 (61 mg, 0.58 mmol) and Cu(OAc)2 (65 mg, 0.36 mmol) 

and the mixture was stirred under 02 atmosphere at 70 °C for 16 irs. The mixture was diluted with 

EtOAc, washed with water and brine, dried over anhydrous Na2SO4, filtered and concentrated to 

dryness. The residue was purified by flash chromatography (silica gel, 0 - 30% EtOAc in PE) to 

give the title compound (130 mg, 84.2% yield) as yellow solid. LC/MS (ESI) (m/z): 428 (M+H).  

Step 2: 1-cyclopropyl-1H-pyrazole-4-sulfonamide 

[01491 To a solution of -cyc opropyl-N,N-bis(4-methoxybenzyl)-1H-pyrazole-4-suilfonamide 

(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 The residue was neutralized with 

saturatedaq.NaICO solution and extracted with DCM (2 x 10 mL). The combined organic layers 

were washed with brine, dried over NaSO4, filtered and concentrated to dryness to give the title 

compound (80 mg, 45.5% yield) as yellow solid, 11 NMR (400 MHz, CDCI3-d) 3 7.93 (s, 1f), 

7.77 (s, IH), 5.17 (s, 2H), 3.70 - 3.59 (m, 1 H), 1.17 - 1.12 (n, 211), 1.10 - 1,05 (m, 2H). LC/MS 

(ESI) (miz): 188 (M+H) 

Intermediate A7: 5-(yclopropyl(nethoxy)methyl)-1-methyl-IH-pyrazole-3-sulfonamide 

N Br -N Br CH31, NaH -NN Br O SH 

LDA, THF HO DMF 
Phos DIPBA, 1,4
dioxane 

1 Step 1 2 Step 2 3 Step 3 

0"0 0_0 

N S" °y N S.  

N S NCS . -N,N C NH3/THF NH2 
- AcOH, H20 

4 Step 4 5 Step 5 A7 

Step 1: (3-bromo-1-methyl-1H-pyrazol-5-y)(cyclopropyl)methano 

[01501 To a solution of 3-bromo-i-methy-IH-pyrazole (5 g, 31.0 mmol) in THF (10 mL) was 

added LDA (18.6 mL, 37.2 mmol) drop-wisely at -70 °C and the mixture was stirred at -70 °C for 

0,5hr.Asolution ofcvclopropanecarbaldehyde (3.4 mL, 46,5 mmol) in'THF (10 mL) was added 
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to the mixture drop-wisely at -70 °C and the resulting mixture was stirred at -70 °Cto r.t. for2 hrs.  

The reaction mixture was poured into saturated aq., NH4CI solution and extracted with EtOAc (2 

x'20mL).The combined organic layers were washed with brine, dried over anhydrous Na2SOz, 

filtered and concentrated to dryness. The residuewas purified by flash chromatography (silica gel, 

0 - 50% EtOAc in PE) to give the title compound (2.1 g, 29.3% yield) as light yellow oil. LC/MS 

(ESI) (n/z): 231 (M+H)

Step 2: 3-bromo-5-(cyclopropyl(methoxy)methyl)-1-methyl-1Hl-pyrazole 

[01511 To a solution of (3-bromo--methyl-1H-pyrazol-5-yl)(cyclopropy)methanoi (500 mg,2.1 

mmol) in DMF (5 ml.) was addedNaH (104 mg, 4.3 mmol, 60% dispersion in mineral oil) at 0 °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 

was poured into ice-water and extracted with EtOAc (2 x 10 mL). The combined organic layers 

were washed with brine, dried over Na2SO4, filtered andconcentrated to dryness.The residue was 

purified by flash chromatography (0 - 20% EtOAc in PE) to give the title compound (500 mg 

94.2% yield) as light yellow oil. LC/MS (ES) (m/z): 245 (M-H).  

Step 3: 3-(benzlthio)-5-(cyclopropyl(methoxy)methyl)-1-methyl-I1H-pyrazole 

101521 To a solution of 3-bromo-5-[(R)-cyclopropyl(methoxy)methyl]-1-methyl-1H-pyrazole 

(500 mg, 2.1 mmol) in 1,4-dioxane (10 mL)was added phenymethanethiol (0.24 mL, 2.0 mmol), 

Pd2(dba)3 (187 mg, 0.2 nmol), Xant-Phos (236 mg, 0.4 nmol) and DIPEA (1.0 ml, 6.1 mmol) 

and the mixture was stirred at 120 °C for 16 hrs. The mixture was diluted with EtOAc, washed 

with water and brine, dried over anhydrous Na2SO4, fitered and concentrated to dryness. The 

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

compound (300 mg, 50,9% yield) as light yellow oil. LC/MS (ESI) (m/z): 289 (M-H).  

Step 4: 5-(cyclopropyl(methoxy)methyl)-1-methyl-1H-pyrazole-3-sulfonyl chloride 
101531 To a solution of 3-(benzylsulfanyl)-5-[cyclopropyl(methoxy)methyl]-i-methyl-iH

pyrazole (150 mg, 0.5 nmol) in H20 (1 n) and AcOH (5 nit) was added NCS (347 mg, 2.6 

mmol) and the mixture was stirred at r.t. for 1 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 Na2SO4, 

fitered and concentrated to dryness. The residue was purified by flash chromatography (silica gel, 
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0 - 50% EtOAc in PE) to give the title compound (100 mg, 72.6% yield) as light yellow oil. LC/MS 

(ESI) (in/z): 265 (M-+H).  

Step 5: 5-(cyclopropyl(methoxy)methyl)--nethyl-1H-pyrazole-3-sulfonanide 

[0154] To a solution of 5-(cyciopropyl(methoxy)methy$)--methyl-H-pyrazole-3-sulfonyl 

chloride (100 mg, 0.38 mmol) in THF (2 mL) was added NHI/TH-F (2 mL, IM) and the mixture 

was stirred at r.t. for 1 hr.'The reaction mixture was fiered and the filtrate was concentrated to 

dryness. The residue was purified by prep-TLC (10%MeO lin DCM) to give the title compound 

(80 mg, 86.3% yield) as white solid. Ii NMR (400 MHz, DMSO-d) 6 6.58 (s, 1-1), 4.25 (t, J= 

70 Hz, 2H), 3.86 (s, 3H), 3.20 (s, 3H), 1,28 - 1.22 (m, IH), 0.70 - 0.64 (m, 1H), 0.56 - 0.44 (in, 

211), 022 - 0.18 (m, 1H). LC/MS (ESI) (m/z): 246 (M+H1).  

Intermediate AS: cyclopropyl(1-methyl-3-sulfamoyl-1H-pyrazol-5-yl)m ethylacetate 
1 0 

N Br N Br Cl'N 
-N AcO -- HS9 N S Of N 

Pd2(dba) 3, Xant-Phos - AcOH,H 20 HO AcO DIPEA, 1,4-dioxane AcO 

1 Step 1 2 Step 2 3 Step 3 

0"0 

N S. -N,- NH 2 
-N ci NH 3/THF 

AcO 
AcO 

4 Step4 AB 

Step 1: (3-brom-1-methyl-1H-pyrazol-5-yI)(cyclopropyl)methyl acetate 

101551 A solution of (-bromo--methyl-H-pyrazol-5-yl)(cyclopropyl)methanol (1 g, 4.33 

mmol) in Ac20 (2.21 g, 21.6 mmol) was stirred at 90°C for 16hrs. Themixturewas dilutedwith 

EtOAc, washed with saturated aq. NaICO3 solution and brine, dried over anhydrous Na2SOz, 

filtered and concentrated to dryness. The residuewas purified by flash chromatography (silica gel, 

0- 5% MeOl- in DCM) to give the title compound (610 mg, 51.6% yield) as colorless oil. LC/MS 

(ESI) (niz): 273 (M+H) 

Step 2: [3-(benzylsulfanyl)-1-methyl-1H-pyrazol-5-yl(cyclopropyl)nethyl acetate 

[01561 To a mixture of (3-bromno--methyl-1H-pyrazo-5-yl)(cycopropyl)methyl acetate (600 

mg, 2.1' 9 mol) and phenylimethanethiol (545 mg, 4.39 mmol) in 1,4-dioxane (10 mL) was added 
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Xant-Phos (254 mg, 0.44 mmoil), Pd2(dba)3 (201 mg, 022 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 Na2SO, filtered and concentrated to dryness. The 

residue was purified by flash chromatography (silica gel, 0 - 50% EtOAc in PE) to give the title 

compound (420 mg, 60.5% yield) as yellow solid, LIC/MS (ESI) (m/z): 317 (M+H) 

Step 3: [3-(chlorosulfonyl)-l-methyl-1H-pyrazol-5-yI](cyclopropyl)methyl acetate 

[01571 To a solution of [3-(benzyisuilfan.l)-1-methyl-iH-pyrazol-5-yl](cyclopropyl)methy 

acetate (400 ing, 1.26 mmol) in AcOH (4 mL, 69.8 mmol) was added 1,3-dichloro-5,5

dimethyhydantoin (1.24 g6.32 mmol) and H2O (1I mL) at 0 C and the mixture was stirred at r.t.  

"or 4 hrs, The mixture was diluted with EtOAc, washed with saturated aq. NaHCO solution and 

brine, dried over anhydrous NaSO4, filtered and concentratedto dryness.The residue was purified 

by flash chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title ompound (80 mg, 

21.6% yield) as yellow solid. LC/MS (ESI) (m/z): 293 (M+H) 

Step 4: cyclopropyl(1-nethyl-3-sulfamoyl-1H-pyrazol-5-yl)methyl acetate 

[01581 To a solution [3-(chlorosuifonyl)--methyl-H-pyrazol-5-y'l](cyclopropy)methyl acetate 

(50mg,0.17mmol)inDCM (5 mL) was added NH3/THF (5 mL, IM) at 00 °C and the mixture was 

stirred at r.t. for 2 hrs. The mixture was filtered and the filtrate was concentrated to dryness to give 

(35 ig, 75% yield) as yellow solid. LC/MS (ESI) m/z: 274 (M+LI).  

Intermediate A9: 5-(cyclopropymethyl)-1-methyl-1H-pyrazole-3-suifonamide 

O N Br N Br 

N Br - EtSiH, TFA HS -NN S 

-N DA, TH HO DCM Pd2(dba)3, Xant-Phos 
DIPEA, 1,4-dioxane 

Step 1 Step 2 Step 3 
1 2 3 4 

0_4 0_0 
N 04. N~ OO 

NCS N C NH3/THF -N, NH2 

AcOH, HO 

Step 4 Step 5 
5 A9 

58



WO 2023/056264 PCT/US2022/077120 

Step 1: (3-brono-l-methyl-H-pyrazol-5-yl)(cyclopropyl)methano 

[01591 To a solution of 3-bromo-i-methyl-IH-pyrazole (2 g, 12.4 mimol) in THF (15 mL) was 

added LDA (6.5 mL, 13 mmol, 2M in TF) drop-wisely at -70 °C and the mixture was stirred at 

70 C for i hr. A solution of cyclopropanecarbaldehyde (0.9 nL, 12.4 mmol) inTHF (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., NH4Cl solution and extracted with EtOAc (2 x 10 

nL). The combined organic layers were washed with brine, dried over anhydrous Na2SO4, filtered 

and concentratedto dryness.Theresidue was purifiedby flash chromatography (silica gel, 0 - 10% 

EtOAc in PE) to give the title compound (700 mg, 24.3% yield) aslight yellow oil. LC/MS (ESI) 

(m/z): 231 (M+HI) 

Step 2: 3-bromo-5-(cyclopropylnethyl)-1-nethyl-1H-pyrazole 

[01601 To a solution of (3-bromo-1-methyl-1H-pyrazol-5-yl)(cyclopropyi)methanoi (700 mg, 3.0 

mmol) in DCM (5 mL) was added triethylsilane (2,9 mL, 18.1 mmol) and TFA (1.3 mL, 18, 1 

mrnol) at r.t., and the mixture was stirred at 40 'C for 16 hrs. The reaction mixture was poured 

saturated aq. NaHCO3 solution and extracted with DCM (2 x 10 mL). The combined organic layers 

were washed with brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The 

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

compound (330 mg, 50.6% yield) as light yellow oil. LC/MS (EST) (n/z): 215 (M+H).  

Step 3: 3-(benzyltliio)-5-(cyclopropylmetliyl)-l-methyl-1l-pyrazole 

101611 To a solution of 3-bromo-5-(cyclopropylmethyl)-i-thyhyl-iH-pyrazole (150 mg, 0.7 

mmol) in 1,4-dioxane (5 mL) was added phenylmethanethiol (0.1 mL, 0.7 mnol), Pd2(dba)3 (127.7 

mug, 0.1 mmol), Xant-Phos (161.4 mg, 0.2 mmol) and DIPEA (0.3 nL, 2.0 mmol) under N2 

atmosphere. The mixture was degassed under N2 atmosphere for 3 times and stirred at 120 °C for 

16 hrs. The mixture was diluted with EtOAc, washed with water and brine, dried anhydrons 

Na2SO4, filtered and concentrated to dryness."The residue was purified by flash chromatography 

(silica gel, 0 - 30% EtOAc in PE) to give the title compound (70 ing, 38.8% yield) as yellow oil.  

H NMR (400 MHz, DMSO-d) 8 7.33 - 7.21 (m, 5H), 6.08 (s, 1H), 4.11 (s, 21-), 3.67 (s, 31H), 2.48 

(d, J -7.2 Hz, 21), 0.97 - 0.91I (m, 1), 0.51 - 0.46 (n, 211) 0.16 - 0.13 (i, 211). LC/MS (ESI) 

(n/z): 259 (M+H-1) 
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Step 4: 5-(cylopropylmethly)-1-methyl-1H-pyrazole-3-sulfonyl chloride 

[01621 To a solution of 3-(benzlsulfany)-5-(cycopropylmethyl)-1-methyl-1H-pyrazole (70 mg, 

0.27 mmol) in AcOH (5 mL) and H20 (1 mL) was addedNCS (144 mg, 1,1 mmol) at 0 °C and the 

mixture was stirred at r.t. for I hr. The mixture was diluted with EtOAc, washed with saturated aq.  

NaIC03 solution and brine, dried over anhydrous Na2SO4, 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% yield) as light yellow oil.L/MS (ESI) (n/z): 235(M+H).  

Step 5: 5-(cyclopropylmethyl)-1-methyl-1H-pyrazole-3-sulfonamide 

To a solution 5-(cyclopropylmethy)--methyl-iH-pyrazole-3-sulfonyl chloride (60 mg, 0.2 

mmol)in DCM (5 n.) was added NH3/THF (5 mL, IM) at 0 °C and the mixture was stirred at r.t.  

for 2 hrs. 'The mixture wasfiltered and the filtrate was concentrated to dryness. The residuewas 

purified by flash chromatography (silica gel, 0 - 50% EtOAc in PE) to give the title compound (50 

mg, 90% yield) as yellow solid. LC/MS (ESI) (m/z): 216 (M-)T 

IntermediateA10:1-cyclobutyl-1H-pyrazole-3-sulfonamide 
PMB, 

PMB O N-PMB O -NH2 
N-PMB Br 0 ;I 

0 O TFA 

N NaH, DMF NN DCM N 

H Step 1 Step 2 

1 2 A10 

Step 1: 1-cyclobtyl-N,N-bis(4-methoxybenzyl)-1H-pyrazole-3-sulfonamide 

101631 To a solution of N,N-bis(4-methoxbenzyl)-IH-pyrazole-3-suilfonamide (500 mg, 1.29 

mmol)in DMF (5 mL) was added Nai (67 mg, 1.68 mmol, 60% dispersion in mineral oil) at 0 °C 

under N2 atmosphere and the mixture was stirred at 25 °C for 0.5 hr. Bromocyclobutane (0.13 mL, 

1.42 mmol) was added to the mixture and the mixture was stirred at 50 °C for 3 hrs. The reaction 

was quenched with saturated aq. NH41 solution and extracted with EtOAc (3x 5 mL). The 

combined organiclayers were washed with water and brine, dried over anhydrous Na2SO4, filered 

and concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 20% 

EtOAc in PE) to give the title compound (400 mg, 70.2% yield) as colorless oi. LC/MS (ESI) 

(m/z): 442 (M+H).  
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Step 2: 1-cyclobutyl-1H-pyrazole-3-sulfonanide 

[01641 To a solution of -cyclobutyl-N, N-bis(4-methoxybenzyl)-1-pyrazole-3-suilfonamide 

(300 mg, 0.68 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 vacuum to give the title 

compound (100 tg, 73.5% yield) as yellow solid. LC/MS (ESI) (m/z): 202 (M-).  

Intermediate Al: (S)-I-(2-methoxypropyl)-1H-pyrazole-3-sulfonamide 
PMB PMB 

PB0 0 qIN $('PMB N'PM PMB N MB Mel, NaH PM 

PM H 8 K2CO3, MeCN DMF 

Step 1 HO Step 2 

1 2 3 

0 

TFA NH2 

DCM, rt 

Step 3 

All 

Step 1: (S)-1-(2-hydroxypropyl)-N,N-bis(4-methoxybenzyl)-1H-pyrazole-3-sulfonanide 

[01651 To a stirred solution of N, N-bis(4-methoxybenzyl)-ilH-pyrazolc-3-sulfonamide (300 mg, 

0.77 mmol) in MeCN (5 mL) was added (S)-2-methyloxirane (0.11 mL, 1.55 mmol) and K2CO3 

(214.0 mg, 1.55 mmol) at room temperature. Then the mixture was stirred at 65 Cin a sealed tube 

for 16 hrs. The mixture was diluted with EtOA, washed with water and brine, dried over Na2SO4, 

filteredand concentrated to dryness.The residue was purified by flash chromatography (silica gel, 

0 - 10% MeOH in DCM) to give the title compound (300 m,86.9% yield) as yellow oil. LC/MS 

(ESI) (n/z): 345 (MA.  

Step 2: (S)-N,N-bis(4-nethoxybenzyl)--(2-niethoxypropyl)-1iH-pyrazole-3-sulfonamide 

101661 To a solution of (S)-1-(2-hydroxypropy)-N, N-bis(4-methoxybenzyvl)-1H-pyrazole-3

sulfonamide (300 rg, 0.673 mmol) in DMF (3 mL) was added NaH (19.4 mg, 0.81 mmol, 60% 

dispersion in mineral oil) at 0 °C under N2 atmosphere and the n-ixtue as stirredatroom 

temperature for 30 mins. Mel (382mg, 2.69 mmoi) was added and the resulting mixture was stirred 

at 25 °C for 2 hrs. The mixture was quenchedwith aq. N4C solution and extracted with EtOAc 

(3 x 10 mL), The combined organic layers were washedwith brine, dried over anhydrous Na2SO4.  

filteredand concentrated to dryness.The residue was purified by flash chromatography (siica gel, 
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0 - 50% EOAc in PE) to give the tile compound (200 mg, 64.6% yield) as colorless oil. IH NMR 

(400 MHz, CDCh) 8 7.51 (d, J= 2.2 Hz, 1H), 7.04 (d, J= 8.5 lz, 41), 6.76 (d J= 8.6 Hz, 411).  

6.62 (d, J= 2.2 Hz, 1H), 4,29 (s, 31H), 4.22 (dd,J= 14.0, 3.7 Hz, 11),4.10 (dd,.J= 14.0, 7.4 Hz, 

11), 3.75 - 3.67(in, II), 3.25 (s, 3), 1.14 (d, J= 6.3 Hz, 3). LC/MS (ESI) (m/z): 460 (M+H)*, 

Step 3: (S)--(2-nethoxypropyl)-1H-pyrazole-3-sulfonamide 

101671 To a solution of (S)-NN-bis(4-methoxybenzv)-1-(2-methoxypropyl)-1H-pyrazole-3

sulfonamide (130 mg, 0.30 mnol) in DCM (2 mL) was added TFA (4 niL) at 0 C and the mixture 

was stirred at 25 °C for 1 hr. The mixture was concentrated to dryness under reduced pressure to 

dryness to give the title compound (60 mg, 62,9% yied) as yellow solid. LC/MS (ESI) (m/z): 220 

(M+H).  

Intermediate A12: (R)--(2-methxypropyl)-1H-pyrazole-3-sulfonamide 

PMB PMB 
00 0M /0NM 

V .PMB >MB Mel, NaH FMB 

C MB K2CO, MeCN DMF 

Step1 H Step 2 

1 2 3 

0 0 oo 

TFA 

DCM 

Step 3 

A12 

Step 1: 1-[(2R)-2-hydroxypropyl]-N,N-bis[(4-nethoxyphenyl)methyl]~1iH-pyrazole-3
sulfonamide 

101681 To a mixture of NN-bis[(4-methoxyphenyi)methyl]-1H-pyrazole-3-sulfonamide (500 mg 

1.29 mmo) and (2R)-2-methyoxirane (0.18 niL, 2.58 mmol) in MeCN (5 niL)was added K2CO3 

(357 mg, 2.58 mmol) at room temperature and the mixture was stirred at 65 °C in a sealed tube for 

16 hrs. The mixture was diluted EtOAc, washed with water and brine, dried over anhydrous 

Na2SO4, 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 (440 mg, 76.5% yield) as colorless 

oil, 'H NMR (400 MHz, CDCh) 6 7.48 (d, J= 2,2 Hz, 1H), 7,06 (d, J = 8,6 Hz, 4H), 6,66 (d, J= 

2.2 Hz, 1), 4.32 (s, 411), 4.23 - 4,15 (m, 211), 4.05 - 4.00 (m, 1H), .78 (s, 611), 1.23 (d, J= 6.3 

Hz, 311). LC/MS (ESI) (m/z): 446 (M+4H).  
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Step 2: N,N-bis[(4-methoxyphenyl)methyl-1-[(2R)--meltioxypropyl]-1i-pyrazole-3
sulfonamide 

[01691 To a solution of 1-[(2R)-2-hydroxypropyl]-N,N-bis[(4-methoxyphenyl)methyi]-1H

pyrazoie3-sufnamide(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 N2 atmosphereand the mixture was stirredat 

room temperature for 30 mins. MeI (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 EtOAc (3 x 10 mL). The combined organic layers were dried over anhydrous 

Na2SO4, filtered and concentrated to dryness.The residue was purified by flash chromatography 

(silica gel, 0 -T20% EtOAc in PE) to give the title compound (210 mg, 84.8% yield) as white solid.  

H NMR (400 MHz, CDCI) 6 7.52 (d, j= 1.8 lz, 11), 7.05 (d, J=8.5 liz, 4H), 6.76 (, J= 8.5 

Hz, 4H), 6,63 (d,, = 1.8 Hz, iR), 4.30 (s, 4H), 4,26 - 4,20 (in, H), 4.14 - 4.08 (in, iH), 3.78 (s, 

6H), 3.74 - 3.69 (m, if, 3.26 (s, 311), 1.15 (d,J= 6.2 Hz, 311). LC/MS (EST) (m/z): 460 (M+H1).  

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

101701 To a solution of NN-bis[(4-methoxyphenyl)methyi]-1-(2R)-2-methoxypropyl]-i H

pyrazoie-3-sulfonamide (210 mg, 0.46 mmol)in DCM (2 mL) was added TFA (1 mL) at 0 °C and 

the mixture was stirred at room temperature for 3 irs. The mixture was concentrated to dryness 

and co-evaporated with DCM twice. The residue was purified by flash chromatography (silica gel, 

0 - 10% MeOH in DCM) to give the title compound (93 mg, 92.8% yield) as white solid,. H NMR 

(400 MHz, CDCi) 8 7.53 (d, J= 2.1Hz, 111), 6.70 (d, J= 2.1 Hz, 1H) 5.21 (s, 211) 4.23 (dd, J

14.0, 3.3 z, 1H), 4.10 (dd, J= 14,0 7.6 lIz, 11), 3.75 - 3.68 (m, 111), 3.26 (s, 3H), 1,16 (d, J= 

6.2 Hz, 3H). LC/MS (ESI) (nz): 220 (M+H)*.  

Intermediate A13: 1-(cyclobutylmethyl)-lH-pyrazole-4-sulfonamide 

0_0 0_0 

N OS" PMB BreN SgMB TFA NH2 

H 6B K2C03, MeCN IjSe 
Step 1 Step2 

1 2 A13 

Step 1: 1-(cyclobutylmethyl)-N,N-bis(4-methoxybenzyl)-IH-pyrazole-4-sulfonamide 

[01711 To a solution of N, N-bis(4-methoxybenzy)-iH-pyrazole-4-suifonamide (150 ig, 0.38 

nmol) in MeCN (3 mL) was added (bronomethyl)cyclobutene (86.5 mg, 0.58 nmol) and K2CO3 

(161 mg, 1,16 mmol) at room temperature and the mixture was stirred at 85 °C for3 hrs. 'The 
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mixture was diluted with water and extractedwith EtOAc (2 x 10 mL). The combined organic 

layers were dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue was 

purified by flash chromatography (silica gel, 0 - 10% MeOlin DCM) to give the title compound 

(150 mg, 85% yield) as yellow oil. LC/MS (ESI) (m/z): 321 (M+H).  

Step 2: 1-(cyclobutylmethyl)-IR-pyrazole-4-sufonamide 

101721 A solution of I-(cyclobutylimethyl)-N, N-bis(4-methoxybenzyl)-IH-pyrazole-4

sulfonamide (150 mg, 0.33mmol) in TFA (5 mL) was stirred at 55 °C for hrs. The mixture was 

concentrated to dryness and the residue was neutralized with saturated aq. NaCO soluon. The 

mixture was extracted with EtOAc (3 x 10 mL) and the combined organic layers were washed with 

brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness to give the title 

compound (70.9 mg, 100% yield) as yellow solid. IH NMR (400 MHz, CDCl;) 6 7.81 (s, 211), 

4.14 (d,.J= 7.4 Hz, 211). 187 -2.79 (m, 111). 2,14 - 2.07 (m, 211). 197 - 1.88 (mn, 2H),1.83 - 1.76 

(m, 2H). LC/MS (ESI) nt/z: 216 (M+H) 

IntermediateA14:5-(cyclopropyl(methyl)anino)pyridine-3-sulfonamide 

Br F A NH 2  Br   MelNaH Br BnSH 

N K2CO, NMP N DMF N Pd2(dba)3, XantPhos 
DIEPA, 1,4-dioxane 

1 2 3 

B 1) NCS aq. I 

2) NH3/THF 

4 A14 

Step 1: 5-bromo-N-cyclopropylpyridin-3-amuine 

[01731 To a mixture of 3-bromo-5-fluoropyridine (5 g, 0.028 mo) and cyclopropanamine (190 

mL, 0.056 mol) in NMP (50 mL) was added K2CO3 (11.6 g,0.084 mol) and the reaction mixture 

was stirred at 180 °C for 3 hrs. The reaction mixturewas poured into ice-water and extracted with 

EtOAc (2 x 20 mL), The combined organic layers were washed with brine, dried over anhydrous 

Na2SO, 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% yield) as light yellow 

solid. LC/MS (ESI) (nz): 214 (M-)'.  
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Step 2: 5-bromo-N-cyclopropyl-N-nethylpyridin-3-anine 

[0174] To a solution of 5-bromo-N-cyclopropylpyridin-3-amine (780 mg, 3.66 mmol) in dry DMF 

(10 mL)was added Na- (176 me, 44 mmol, 60% dispersion inmineral oil) at 0 °C and the mixture 

was stirred at this temperature for 20 min. lodomethane (0.27 mL, 4,39 mmol) was added drop

wisely to the mixture and the resuming mixt ure was stirred at room temperature for 30 min. The 

mixture was quenched with saturated a;. NH4CI and extracted with EtOAc (3 x 10 mL). The 

combined organic layers were washed with brine,dried over anhydrous Na2SO4, filtered and 

concenrated 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 nig, 92.3% yield) as colorless 

oil. LC/MS (ESI) (m/z): 228 (M+H).  

Step 3: 5-(benzylthio)-N-cyclopropyl-N-methylpyridin-3-anine 

[01751 To a mixture of 5-bromo-N-cyclopropyl-N-methylpyridin-3-amine (200 nig, 0.88 mmol) 

and phenyimethanethiol (0.13 mL, 1.14 mmol) in anhydrous 1,4-dioxane (5 mL) was added 

DIPEA (0.3 mL, 176 mmol), Xant-Phos (25 mg, 0,044 mmol) and Pd2(dba)3 (16 mg 0.017 mmol) 

under N2 atmosphere. The mixture was degassed under N2 atmosphere for three times and stirred 

at 120 °C overnight. The mixture was diluted with EtOAc, washedwith water and brine, dried 

over Na2SO4, filtered and concentrated to 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 yellow solid. LC/MS (ESI) (Iz): 272 (M+H)i.  

Step 4: 5-(eyclopropyl(methyl)amino)pyridine-3-sulfona mide 

101761 To a solution of 5-(benzythio)-N-cyciopropyl-N-methylpyridin-3-amine (100 mg, 0.37 

mmol) in AcOH (4 mL) and water (1 nL) was added NCS (197 nig, 1.48 niol) and I N aq. HCi 

(2 mL) under N2 atmosphere and the mixture'was stirred at r.t. for I hr. The mixture was poured 

into water and extracted with EtOAc (2 x 10 mL).The combined organic layers were washed with 

brine, dried over anhydrous Na2SO4 and filtered.The filtrate was added to N3/TIF solution (10 

niL, IM) at -50°C and the resulting mixture was stirred at this temperature for 30 min. The mixture 

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 (ES) (m/z): 228 (MMH).  
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Intermediate Al5: 5-(cyclopropylamino)pyridine-3-sulfonamide 

BrSH H NCS 

N Pd2(dba)3, XantPhos AcOH,-120 
DIPEA, 1,4-dioxane N 

1 Step 1 2 Step 2 

cx'? H cOt, H 
N NH3/THF S N CIILJV - H N &37 

N N 
3 Step 3 A15 

Step 1: 5-(benzlthio)-N-cyclopropylpyridin-3-amine 

10177] To a stirred solution of 5-bromo-N-cyclopropylpyrid8i-3-ame (2.0 g, 8.81 mmol) in 1,4

dioxane (25 mL) was added phenyimethanethiol (1.3 mL, I1.4 mmol), Pd(dba)3 (0.14 g, 0.18 

mmol), Xant-Phos (250 mg, 0.44 mmol) and DIPEA (2.3 g, 17.6 mmol) under N2 atmosphere. The 

mixture was degassed under N2 atmosphere for three times and stirred at 100 °C for3 hrs. The 

mixture was diluted with EtOA, washed with water and brine, dried over anhydrous Na2S04, 

filtered and concentrated to dryness. The residue was purified by flash chromatography (silica gel, 

0 - 30% EtOAc in PE) to give the title compound (1.2 g, 50.4% yield) as brown solid,. LC/MS 

(ES!) (m/z): 257(M+H) .  

Step 2: 5-(cyclopropylamino)pyridine-3-sulfonyl chloride 

101781 To a stirred solution of 5-(benzylthio)-N-cyclopropylpyridin-3-amine (200 mg, 0.78 

mmol) in AcOH (4 mL)/ H20 (1 mL) was added NCS (416 mg, 3.12 mmol) in portions at 0 °C.  

After being stirred at r.t. for 1 hr, the mixture was pouredinto water and extracted with DCM (3 x 

10 mL). The combined organic phases were washed with brine, dried over Na2S04, filtered and 

concentrated to dryness to give the title compound (120 mg, 66,0% yield) as yellow solid, which 

was directly usedin the next reaction without purification. LC/MS (ESI) (m/z): 233(M+H)W.  

Step 3: 5-(eyclopropylamino)pyridine-3-sulfonamide 

[01791 A mixture of 5-(cyclopropylamino)pyridine-3-sulfonyl chloride (120 mg, 0.48 mmoi) in 

NH/THFsolution (5 mL, IM) was stirred at r.t. for 1 hr The mixture was pouredinto water and 

extractedwith DCM (3 x 10 mL). The combined organic phases werewashed with water and brine, 

dried over Na2SO4, 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. LC/MS (ES!) (m/z): 214 (M+H) .  
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Intermediate A16: 2-morpliolinopyridine-4-sulfonamide 

H Br 
N rN 

Br N B 
Br N OSH -N N N N 

S NMP,100°C N Pd 2(dba) 3, XantPhos 
N F DIPEA, 1,4-dioxane N 

Step 1 Step 2 

1 2 3 

00 

NCS IC r NH, NCS NNH 3/THF N NH 
AcOH/HCI/H 20 -NN N 

Step 3 0 Step 

4 A16 

Step 1: 4-(4-bromopyridin-2-yl)morpholine 

[01801 To a stirred solution of4-bromo-2-fluoopyridine(0.6 mL 5.68 mmol) in NMP (15 mL) 

was added morpholine (0.5 mL, 5.68 mmol) at r.t. and the mixture was stirred 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 Na2SO4, filtered and concentrated 

to dryness. The residue was purified by flash chromatography (silica gel, 0 - 40% EtOAc in PE) 

to give thetitle compound (1.2 g, 86,9% yield) as yellow oil. LC/MS (ESI) (m/z): 243 (M+H)-.  

Step 2: 4-(4-(benzylthio)pyridin-2-yl)morpholine 

101811 To a stirred sohition of 4-(4-bromopyridin -2-yl)morpholine (800 mg, 3.29 mmol) in 1,4

dioxane (8 mL) was added phenylmethanethiol (0.5 mL., 4.28 mmol) and DIPEA (849 mg, 6.58 

mmol) followed by Pd2(dba)l (53 mg, 0.07 mmo) and XantPhos (95 mg, 0.17 mmoi) at r.t. under 

N2 atmosphere. The mixture was degassed under N? atmosphere for three times and stirred under 

N2 atmosphere at 100 °C for 3 hrs The mixture was diluted with EtOAc, washed with water and 

brine, dried over anhydrousNa2SOi, filtered and concentratedto dryness.The residue was purified 

by flash chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title compound (500 mg, 

53.1% yield) as yellow oil. LC/MS (ESI) (rn/z): 287 (M+H) 

Step 3: 2-morpholinopyridine-4-sulfonyl chloride 

[01821 To a stirred solution of 4-(4-(benzylthio)pyridin-2-yl)morpholrie (500 mig, 1.75 mmol) in 

AcOH (4 mL) and H2O (1 mL) was added NCS (932 mg, 6.98 mmol) in portions at 0 °C and the 

mixture was stirred at r,, for i hr. The mixture was poured into ice-water and extracted with DCM 
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(3 x 10 mL). The combined organic layers were washedwith water andbrine, dried over anhydrous 

Na2SO4, filtered and concentrated to give the title compound (300 mg, 655% yield) as yellow oil.  

LC/MS (ESi) (m/z):63 (M-H)L 

Step 4: 2-morpholinopyridine-4-sulfonanide 

101831 A mixture of 2-morpholinopyridine-4-sulfonyl chloride (300 mg, 1.14 mmol) in NH3/THF 

(10 mL, IM) was stirred at room temperature ror 1 hr. The mixture was poured into water and 

extracted with DCM (3 x 10 mL). The combined organic layers werewashed with water and brine, 

dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by 

flashchromatography (silica gel, 0 - 50% of EtOAc in PE) to give the title compound(200 mg, 

47.1% yield) as white solid. LC/MS (ESI) (m/z): 244 (M+H).  

Intermediate A17: 2-cyclopropoxypyridine-4-sulfonamide 

SH 

HOBr N Br NSBn 

NN / N/ 

NaH, DMF a Xant-Phos, Pd2,dba) 
F "V DIPEA, 1,4-dioxane "' 

Step Step 2 

1 2 3 

1) NCS, N NH2.  
AcOH, aq.HCI N 

2) NH3, TH F0 

step 3 A17 

Step 1: 4-bromo-2-cvclopropoxypyridine 

101841 To a solution of cycopropanol (0.73 g, 12.5 mmol) in DMF (20 n) was added NaH (0.75 

g, 18.6 mmol, 60% dispersion in mineral oil) at 0 °C under N2 atmosphere and the mixture was 

stirred at 0 °C for 30 mins. 4-bromo-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 ao. NH4Cl 

solution and extracted with EtOAc (3 x 10 mL) The combined organic layers were washed with 

brine, dried over anhydrous Na2SO4, filtered and concentratedto dryness. The residue was purified 

by flash chromatography (silica gel, 0 - 20% EtOAc in PE) to give the title compound (14g, 

57.6% yield) as a yellow solid, 
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Step 2: 4-(benzylslfanyl)-2-cyclopropoxypyridine 

[01851 To a mixture of 4-bromo-2-cycopropoxypyridine (1 g, 4.67 mmol), phenylmethanethiol 

(0,71 mL, 6.07 mmol), Xantphos (0.54 g, 0.93 mmol) and DIPEA (1.54 mL, 9.34 mmol) in 1,4

dioxane (15 mL) was added Pd2(dba)3 (0.43 g, 0.47 mmol) under N2 atmosphere and the mixture 

was degassed under N2 atmosphere for three times and stirred at 120 °C for 3 hrs. The mixture was 

diluted with EtOAc, washed with water and brine, dried over anhydrous Na2S04, 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. L/MS (ESI) 

(m/z): 258 (M+t 

Step 3: 2-cyclopropoxypyridine-4-sulfonaimide 

101861 To a solution of 4-(benzysulfanyl)-2-cyclopropoxypyridine (800 mg, 3.11 mmoi) in 

AcOH (4 mL), H2O (1 mL) and IN aq. HCi (2 mL, 2.00 mmol) was added NCS (2.15 g, 16.2 

mmol) in portions at 0 °C and the mixture was stirred at 25 °C for 2 Irs. The mixturewas poured 

into ice-water and extracted with DCM (3 x 10 mL). The combined organic layers were dried over 

anhydrous NarSO4 and filtered.The filtrate was added to N13/1F solution (50 mL, IM) 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) to give 

the title compound (100 mg, 15.0% yield) as brown solid. LC/MS (ESI) (m/z): 215 (M+H-).  

IntermediateA18:5-cvclopropoxypyridie-3-sulfonamide 

HO Br >-Br Ov 0 Br O SH O SBn 

N Cs2CO 3  N Pd2(dba)3, Xant-Phos N 
1 KI, DMF 2 DIPEA, 1,4-dioxane 3 

Step 1 Step 2 

1) NCS, AcOH 0 N NH 2 
H 20, HCI 

2) NH 3, THF N 

Step 3 A18 

Step 1: 3-bromo-5-cyclopropoxypyridine 

[01871 To a mixture of5-bromopyridin-3-ol (3.0 g, 17.2 mmol) and bromocyclopropanee (4.17 

mL, 51.7 mmol) in DMF (30 mL) was added Cs2O1 3 (16.9 g, 517n nol) and KI (2.86 g, 17.2 

mmol) and the reaction mixture was stirred at 140°C in an autoclave for3hrs. The reaction 
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mixture was poured intowater and extracted with EtOAc (2 x 30 mL). The combined organic 

layerswere washed with brine, dried over anhydrous Na2SO4, filtered and concentrated to 

dryness. The residue was purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) to 

give the title compound (800 mg, 32.3%yield) as light yellow solid. LC/MS (ESI) (m/z): 

214/216 (M+1-1H) 

Step 2: 3-(benzithio)-5-cyclopropoxypyridine 

[01881 To a mixture of 3-bromno-5-cycopropoxypyridine (800 mg, 3.72 mmol) and 

phenyimethanethiol (0,56 mL, 4.83 mmo) in 1,4-dioxane (5.0 mL) was added DIPEA (1.30 mL, 

7,44 mmol), Xant-Phos (108 mg, 0.05 mmol) and Pd2(dba)3 (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 hrs. The mixture was dilutedwith EtOAc, washedwith water and brine, dried over 

Na2SO4, filtered and concentrated to dryness. The residue was purified by flash chromatography 

(silica gel, 0 - 15% EtOAc in PE) to give the title compound (950 mg, 93,2% yield) as yellow 

solid. LC/MS (ESI) (m/z):258 (M+H)1i 

Step 3: 3-(benzvlthio)-5-cvclopropoxypyridine 

101891 To a solution of 3-(benzylthio)-5-cyclopropoxypyridine (100 mg, 0.37 mmol) in AcOH 

(4.0 mL) and water (1.0mL) was addedNCS (197 mg 1.48 mmol) and I N aq. HCi (2.0 mL) 

and the mixture was stirred at r.t. for I hr. The mixturewas poured into ice-water and extracted 

with DCM (3 x 5 mL). The combined organic layers were washed with brine, driedover 

anhydrous Na2SO4 and filtered.'The filtrate was added to Nil/ TF (10 mL, 1N) at -50 °C and 

the resulting mixture was stirred at r.t. for 1 hr. The mixturewas concentrated to dryness and the 

residue was purified by flash chromatography (silica gel, 0 - 60% EtOAc In PE)to give the title 

compound (45 mg, 54% yield) as white solid. LC/MS (ESI) (nz): 215 (M+H).  

70



WO 2023/056264 PCT/US2022/077120 

IntermediateA19:5-cyclobutoxypyridine-3-sulfonamide 

SHS O NC 
Br N0 d QS - S T NOS 2 

Pd2 (dba)3 , XantPhos AcOH/H2 0 
Tl

N DIPEA, 1,4-dioxane N Step 2 
1 Step 1 2 

Cl /O , %%NH2 
S O NH 3/THF O S 

3 Step3 A19 

Step 1: 3-(benzylthio)-5-cyclobutoxypyridine 

[01901 To a stirred solution of 3-bromo-5-cyclobutoxvpyridine (10 g, 4.38 mmol) in 1,4

dioxane (15 mL) was added phenyimethanethiol (0.7 mL, 5.69 mmol) and DIPEA (L.1 g, 8.77 

mmol), followed by Pd2(dba)3 (70 Mg, 0.09 nmol) and XantPhos (130 mg, 0.22 mmol) at r.t.  

under N2 atmosphere, The mixture was degassed under N2 atmosphere for three tines and stirred 

under N2 atmosphere at 100 °C overnight.The mixture was diluted with tOAc, washed with 

water and brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue 

was purified by flash chromatography (silica gel, 0 - 20% EtOAc in PE) to givethetitle 

compound (1.0 g, 84.1% yield) as yellow oil. LC/MS (ES) (r/z): 272 (M+H) , 

Step 2: 5-cyclobutoxypyridine-3-sulfonyl chloride 

[01911 To a stirred solution of 3-(benzylthio)-5-cyclobutoxypyridine (200 mg, 0.74 mmol) in 

AcOH (4 mL) and 1120 (1 mL) was added NCS (394 ing, 2.95 minmol) in portions at 0 °C and the 

mixture was stirred at room temperature for I hr. The mixture was poured into ice-water and 

extracted with DCM (3 x 10 mL). The combined organic layers were washed with water and 

brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness to give the title 

compound (150 mg, 82.4% yield) as yellow oil. LC/MS (ES) (n/a): 248 (M+H)L .  

Step 3: 5-cyclobutoxypyridine-3-sulfonamide 

101921 A mixture of 5-cyclobutoxypyridine-3-sulfonyl chloride (150 mg, 0.61 mmol) in 

NI/THF (10 M, 1M) was stirred at room temperature for 1 hr. The mixture was poured into 

water and extracted with DCM (3 x 10 nL). The combined organic layers were washedwith 

water and brine, dried over anhydrous Na2SO4, fieredand concentrated to dryness. The residue 
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was purified by flash chromatography (silica gel, 0 - 10% MeOH in DCM) ogive the title 

compound (120 mg, 71.3% yield) as white solid LC/MS (ESI) (niz): 229 (MlH), 

IntermediateA20:5-(cyclobutyl(methlyl)amino)pyridine-3-sulfonamide 

N N 
N N2 Br N CH : Br N 

Br F K2C0 3, NMP NaH, DMF 
Step 1 Step 2 

1 2 3 

0_0 

N q SBn 1) NCS, AcOH, N 'NH2 
ISH |H2O, HCI I 

Pd2(dba)3, Xant-Phos 2) NH 3/THF 
DIPEA, 1,4-dioxane -N N 

Step 3 Step 4 
4 A20 

Step 1: 5-bromo-N-cyclobutylpyridin-3-amine 

[01931 To a solution of 3-bromo-5-fluoropyridine (3.5 g, 19,9 mmol) and cyclobutanamine (3.41 

mL, 39.8 mmol) in NMP (35 mL) was added K2CO3 (8.25 g, 59.7 mmol) at room temperature 

and the mixture was stirred at200 °C in an autoclave for 3 hrs. The mixture was cooled to room 

temperature and diluted with EtOAc, washed with water and brine, dried over anhydrous 

Na2SO4, filtered and concentrated to dryness. The residuexvas purified by flash chromatography 

(silica gel, 0 - 50% EtOAc in PE) to give the title compound (570 mg, 12.6% yield) as yellow 

solid. LC/MS (ESI) (ni/z): 227 (M+H1i).  

Step 2: 5-bromo-N-eyelobutyl-N-methylpyridin-3-amine 

101941 To a solution of 5-bromo-N-cyclobutvpyridin-3-amine (300 mg. 1.32 mmol) in DMF (3 

mL) was addedNaH (79 mg, 1.98 mmol, 60% dispersionin mineral oil) at 0 °C underNi 

atmosphere and the mixture was stirred at room temperature of 0.5 hr. CH (0.12 mL, 1 98 

mmol) was added at 0 °C and the mixture was stirred under N2 atmosphere at r,, for 2 hrs. The 

mixture was quenched with saturated aq. NH4C1 solution and extracted with EtOAc (3 x 5 mL).  

The combined organic layers were dried over anhydrous Na2SO4, filtered and concentrated to 

dryness. The residue was purified by flash chromatography (silica gel0- 50% EtOAc in PE) to 
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give the title compound (210 mg, 65.9% yield) as colorless oil. LC/MS (ESI) (m/z): 241 

(M+t-i 

Step 3: 5-(benzylsulfaiiIyl)-N-cyclobutyl-N-nethylpyridin-3-anine 

[01951 To a mixture of5-bromo-N-cyclobutyi-N-methylpyridin-3-amine (200 mg, 0.83 mmoi) 

phenimethanethiol (0.13 ml, 1.08 mmoi) and DIPEA (214 mg, 1.66 mmol) in,4-dioxane(3 

mL) was added XantPhos (48 mg, 0.08 mmol) and Pd2(dba)3 (38 mg, 0.04 mmol) under N2 

atmosphere and the mixture was degassed under N2 atmosphere for three times and stirred at 120 

°C for 3 hrs. The mixture was diluted with EtOAc, washed with water and brine, dried over 

anhydrous Na2SO4, filtered and concentrated to dryness.The residue was purified by flash 

chromatography (silica gel, 0 - 50% EtOAc in PE) to give the title compound (210 mg, 89.0% 

yield) as yellow solid. LC/MS (ESI) (m/z): 285 (M+H)".  

Step 4: 5-[cyclobuty(nethyl)aminolpyridine-3-sulfonanide 

[01961 To a solution of 5-(benzysufanyl)-N-cyclobutyl-N-methylpyridin-3-amine (100 mg, 

0.35 mmol)in AcOH (4 mL) and 1120 (1 mL) was added NCS (141 mg, 1.06 mmo) arid IN aq.  

HCl (2 mL, 2.00 mmol) at 0 C. The mixture was stirred at room temperature for 1 hr and poured 

into ice-water. The mixture was extracted with DCM (2 x 5 mL) and the combined organic 

layers werewashed with water and brine, dried over anhydrous Na2SO4 and filtered. The filtrate 

was poured into NH-/THF (10 mL, IM) at 0 °C and the resulting mixture was stirred at 25 Cfor 

2 hrs.The mixture was diluted with DCM, washed with water and brine, dried over anhydrous 

Na2SO4, filtered and concentrated to dryness.The residue was purified by flash chromatography 

(silica gel, 0 - 60% EtOAcin PE) to give the title compound (40 mg, 471% yield) as white solid.  

H NMR (400 MHz. CDCi) 8 8.42 (s, IH), 8.27 (s, 1H), 7.41 (s, 1H), 4.94 (s, 2H), 4.13 - 4.05 

(m, 111), 2.94 (s, 31), 2.35 - 2.29 (m, 211).2.18 - 2.10 (,2 79 - 1.70 (, 2H).. LC'm 

(ESI) (m/z): 242 (M+H).



WO 2023/056264 PCT/US2022/077120 

Intermediate A21: 2-cyclobutylpyridine-4-sulfonamide 

N r Br Br 

F N TFA N Tol 
04 - 0 -C 0I 

LiHMDS, THF DCM 90'0 

Step 1 Step 2 Step 3 
1 2 3 

0 

BClk' - OO 
0~ 01 Br ' ~SH S O)/N.C.NH 

NN. N.., NH 
Pd2 (dba) 3, Xant-Phos 1) AcOH, H 20 
DIPEA, 1,4-dioxane 2) NH3/THF 

Step 4 Step 5 
4 5 A21 

Step 1: tert-butyl 1-(4-bromopyridin-2-yI)cyclobutane-I-carboxylate 

[01971 To a solution of tert-buty cyclobutanecarboxylate (1.4 g, 8.96 imol)in TIIF (20 mL) 

was added LIHMDS (13.44 mL, IM in TIIF) at - 78 °C under N2 atmosphere and the mixture 

was stirredat - 78 °C for I hr. Then a solution of 4-bromo-2-Iluoropyridine (1.58g 8,96 mmo) 

in THF (5 mL) was added. The resulting mixture reaction was stirred at - 78 °C to r.t. for 16 hrs.  

The reactionwas quenched with saturated aq. NH4CI solution arid extracted with EtOAc (2 x 30 

ml). The combined organiclayers were washed with water and brine, dried over anhydrous 

Na2SOi, filtered and concentrated to dryness. The residue was purified by flash chromatography 

(silica gel, 0 - 10% EtOAc in PE) to give the title compound (1.2 g, 42.9% yield) as yellow oil.  

LC/MS (ESI) m/z: 312 (M+H)

Step 2: 1-(4-bromopyridin-2-yl)cyciobutane-1-earboxylic acid 

[01981 To a solution of tert-butyI 1-(4-bromopyridin-2-yi)cyclobutane-1-carboxylate (1.2 g, 3.84 

m 0ol) in DCM (10 mL) was added TFA (3 mL) and the mixture was stirred at 30 °C for 2 hrs, 

The mixture was concentrated to dryness to give the title compound (0.8 g81.3%yield) as 

brown oil, which was used directly in the next reaction. LC/MS (ESI) (m/z): 256 (M+HI 

Step 3: 4-brono-2-cyclobutyilpyridine 

[01991 A solution of 1-(4-bromopyridin-2-y)cycobutane-1-carboxylic acid (0.8 g, 3.12 mmol) 

in toluene (6 mL) was stirred at 90 °C for 16 hrs.The mixture was concentrated to dryness and 

the residue was purified by flash chromatography (silica gel, 0- 20% EtOAc in PE) to give the 

title compound (620 mg, 93.6% yield) as yellow oil. LC/MS (ESI) nz: 212 (M+H) 
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Step 4: 4-(benzylthio)-2-cyclobutylpyridine 

[02001 To a mixture of 4-broio---cyclobutyilpyridine (620 mg, 2.92 mmol) and 

phenyimethanethiol (0,52 mL, 4.39 mmol) in 1,4-dioxane (6 mL) were added Pd2(dba) (268 mg, 

0,29 nmol) followed by Xantflhos (338 mg, 0.59 mmol) and DIEA (1.45 mL, 877 inmol) under 

N2 atmosphere. The mixturewas degassed under N2 atmosphere for three times and stirred at 100 

°C for 3 hrs. The reaction was washed with saturated aq. N14Cl and extracted with EtOAc (2 x 

20 mL). The combined organiclayers were washed with water and brine, dried over anhydrous 

Na2SO, filtered and concentrated to dryness. The residue was purified by flash chromatography 

(silica gel, 0 - 60% EtOAc in PE) to give the title compound (550 Mg, 73.7% yield) as yellow 

solid. tH NMR (400 MHz, CDCis) 6 8.33 (d, J= 5.3 Hz, 1H), 7.02 - 7.38 (m, 2H), 7.35 - 7.31 

(m, 2H), 7,29 - 7.28 (in, 1H), 6.99 - 6.98 (in, iH), 6.93 (dd,J = 53, 18 Hz, I H), 4.20 (s, 2H), 

3.63 - 3.54 (m, i H),2.35 - 2.22 (n, 4H), 2.10 - 1.9 (m, 1H4), 1,91 - 1.83 (m, 1H). LC/MS (EST) 

m/z: 256 (M+H).  

Step 5: 2-cyclobutylpyridine-4-sulfonamide 

[02011 To a solution of 4-(benzylthio)-2-cyclobutylpyridine (100 mg, 0.39 mmol) in AcOH (3 

mL) and H20 (1I mL)was added 1,3-dichloro-5,5-dimethyhydantoin (154 mg, 0.78 mol) at 0 

°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 organiclayers were washed with brine, dried 

over anhydrous Na2SO and filtered. The filtrate was added to NHi/THF solution (10 mL, IM) at 

0 °C and the resulting mixturewas stirred at r.t. for 1 hr. The mixture was washed with water and 

brine, dried overanhydrous Na2SO4, filtered and concentrated to dryness. The resiue was 

purified by flash chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title compound 

(50 mg, 60.2% yield) as white solid. IH NMR (400 MHz, CDC13) 8 8.78 (d, J= 5,i Hz, 1H), 

8.08 (s, 2H), 7.62 (s, H) 7.57 (dd,J=5.1, 1.6 Hz, iH), 3.81 - 1,73 (m, 1H), 2.42 - 2.32 (n, 

4H), 2.17 - 2.05 (m, 111), 1.97 - 1.90 (m, 111). LC/MS (ESI) (m/z): 213 (M+H)v, 
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Intermediate A22: 1-(cycopropylmethyl)-6-xo-1,6-diliydropyridine-3-sulfonamide 
o o 0 

O'C PMBPMB N(PMB)2 N(PMB)2 

H KOH 

N Et 3N, DCM -N HOrNOH N 

CI Step 1 CI Step 2 OH 

1 2 3 

0 0 
S ON(PMB)2  0 NH2 

TFA 

NaH, LiBr N N 
DME, DMF 

Step 3 0 Step 4 0 

4 A22 

Step 1: 6-chloro-N,N-bis[(4-methoxyphenyl)metliylpyridine-3-sulfonaniide 

[02021 To a solution of 6-choropyridine-3-sufonyi chloride (2.3 g, 10.9 mnol) in DCM (25 

mL) wasadded bis(4-methoxybenzyl)amine (2.73 mL, 11.4 mmol) and TEA (1,96 nL, 14,1 

mmol) at 0 C and the mixture was stirred at rt. for 2 hrs. The mixture was washed with 

saturated aq. NH4Cl solution and brine, dried over anhydrous Na2SO4, filtered 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% yield) as white solid. LC/MS (ESI) (m/z): 433 

(M+H)I-.  

Step 2: 6-hydroxy-N,N-bis[(4-methoxvphenvl)mnethylipyridine-3-sulfonamide 

102031 To a solution of 6-choro-N, N-bis[(4-methoxyphenyl)jmethy]pyridine-3-sulfonamide 

(4.4 g, 10.2 nmol) in ethane-1,2-diol (80 mL) was added KOH (40 mL, 80 mmol) at r.t. and the 

mixture was stirred at 150 °C for 2 hrs, The mixture was dilutedwith water and extracted with 

CHCi/i-PrOH (3 x 40 ml, v/v= 3/1).The combined organic layers were dried over anhydrous 

Na2SO4, filtered and concentrated to dryness.The residue was purified by flash chromatography 

(silica gel, 0 - 20% MeOl in DCM) to give the title compound (4 g, 94.9% yield) as white solid.  

Step 3: 1-(cyclopropylmethyl)N,N-bis[(4-methoxyphenyl)methyll-6-oxo-1,6

dihydropyridine-3-suilfonaniide 

102041 To a mixture of 6-hydroxy-N, N-bis[(4-methoxyphenyl)methyi]pyridine-3-sulfonamide 

(I g, 2.41 mmo) and LiBr (0.03 mL, 0.48 mnol) in DME (16 mL) and DMF (4 mL) was added 

Nai (0.09 g, 3.62 mmol, 60% dispersion in mineral oil) at 0 °C under N2 atmosphere and the 

mixture was stirred at 25 °C for 10 mins. Then (bromomethyl)cyclopropane (0.25 mL, 2,58 
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mnol) was added to the mixture and the resulhing mixturewas stirred at 60 °C for 16 hrs. The 

mixture was quenched with saturated aq. N14Cl solution and extracted with EtOAc (2 x 30 mL).  

The combined organic layers were washed with brine, dried over anhydrous Na2SO4, 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 colorless oil, LC/MS (ESI) 

(m/z): 469(M+HY.  

Step 4: 1-(yelopropylmethyl)-6-oxo-1,6-dihydropyridine-3-sulfonamide 

[02051 A mixture of 1-(cyclopropylmethvl)N,N-bis[(4-methoxypheny)methyl]-6-oxo-1,6

dihydropyridine-3-suifonamide (490 mg, 1.05 mmol) and TFA (10 mn) was stirred at 70 0 C for 3 

hrs. The mixture was concentrated to dryness and co-evaporated with DCM twice. The residue 

was neuralizedwith saturated aq. NaICO3 solution and extracted with DCM (3 x 10 mL). The 

combined organic layers were washed with brine, dried over anhydrous Na2SO4, filtered and 

concentrated to dryness to give the ifle compound (200 mg, 83.7%yield) as yellow solid.  

LC/MS (ESI) (m/z): 229 (M+H)'.  

Intermediate A23: 4-(2-hydroxypropan-2-yl)thiophene-2-suilfonamide 
S S O S ,O 
/ CISO 3H I S-Ci NH 3/THF I / S-NH 2 

11 0 o6 
PC1 5, CHC 3  0 DCM, r.t. O O 

0 60°C 0 0 
1 2 3 

Step 1 Step 2 

-S O 
MeMgBr S-NH 2 
THF, r.t. 0 

HO 
Step 3 A23 

Step 1: methyl 5-(chlorosulfonyl)thiophene-3-carboxylate 

[02061 To a solution of methyl hiophene-3-carboxylate (5.0 g, 35.17 mnmol) in CHC13 (70 mL) 

were added ClSO3H (6.15 g, 52.75 mmol), PCIs (14.65 g, 70.33 mmoi) 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 extractedwith DCM (2 x 50 mL). The combined organic layers were washed with 

saturated aq. NaHCOa solution and brine, dried over anhydrous NaSO4, filtered and 

concentrated to dryness to give the title compound (6.5 g, 76.8% yield) as yellow oil, which was 

used in the next reaction directly.
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Step 2: methyl 5-sulfamnylthiophene-3-carboxylate 

[02071 To a solution of methyl 5-(chlorosulfony1)thiophene-3-carboxylate (6.5 g, 27 mmol) in 

DCM (50 mL) was added NH-3/TIIF solution (150 mLl M) and the mixture was stirred at r.t. for 

2 hrs.The mixture was diluted with water and extracted with DCM (1 x 50mL). The combined 

organic layerswere washed with brine, dried over anhydrous Na2SO4, Filtered and concentrated 

to dryness. The residue was purified by flash chromatography (silica gel, 0 - %MeOl in DCM) 

to give thetitle compound (33a 7, 61,9% yield) as yellow solid. LC/MS (ESI) m/z: 219 (M-H)~.  

Step 3: 4-(2-lydroxypropan-2-yl)thiophene-2-sulfonamide 

102081 To a solution of methyl 5-sulfamoylthiophene-3-carboxylate (3.7 g,16.7 mmol) in TF 

(100 mL) was added MeMgBr solution (25.0 mL, 75 mmoi,3M in'THF) drop-wisely at 0 °C and 

the mixture was stirred under N2 atmosphere at r.t. for 2 hrs.The mixture was quenched with aq.  

N14Cl solution and extracted with EtOAc (2 x 30 mL). The combined organic layers were 

washedwith brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The 

residue was purified by flash chromatography (silica gel, 0 - 5% MeOH in DCM) to give the title 

compound (2.78 g, 75.1% yield) as yellow solid. 1 H NMR (400 MHz, DMSO-d) 7.60 (, 211), 

7.56 (d, J= 1.7 Hz, 1H), 7.53 (d, J= 1.7 Hz, 1H), 5.22 (s, 1H), 1.42 (s, 611). LC/MS (ES) m/z: 

222 (M+H) 

Intermediate A24: 1-isopropyl-1H-pyrazole-3-sulfonamide 

NO2 NO2 Fe, aq.NH 4CI NH2 
:I.- N-N 

HN-N K2CO3 DMSO EtOH, 80 °C 

Step 1 2 Step 2 3 

H2N 0 
1) NaNO 2,HCI ' 

CuCI2, SO2 

2) NH5/THF N'N 

--J 
Step 3 A24 

Step 1: 3-nitro-1-(propan-2-y)-1H--pyrazole 

[02091 To a solution of 3-nitro-1H-pyrazole (5 g, 44.2 mmol) in DMF (50 mL) was added Nal 

(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 0.5 hr. To the above mixture, 2-bromopropane (5.0 mL, 53 mmol)was added at 

0 C and the resulting mixture was stirred at r.t. overnight.The reaction mixture was poured into 

ice-water and extracted with MTBE (4 x 50 niL). The combined organic layers were washed 
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with brine, dried over Na2SO4, filtered and concentrated to dryness. The residue was purified by 

flash chromatography (silica gel, 0 --35% E'OAc in PE) to give the title compound (3.75 g, 

54.7% yield) as yellow solid. LC,/MS (ESI) m/z: 156 (M+H1).  

Step 2: 1-(propan-2-yl)-1H-pyrazol-3-amine 

102101 To a solution of 3-nitro-1-(propan-2-yl)-i1--pyrazole (7.7 g, 49.63 mmol) in EtOH (100 

mL) and water (25 mL) were added NH4CI (7.97 g, 149 mmol) and Fe (2.34 g, 149 mmol) and 

the mixturewas stirred at 80 °C for I hr. After completion, the reaction mixture was filtered 

through a pad of Celite. The filter cake was washed with EtOl (2 x 20 mL). The fltrate was 

diluted with DCM (100 mL.), washed with water and brine, dried over Na2SO4, filtered and 

concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 10% 

MeOl in DCM) to give the title compound (4.4 g, 70.8% yield) as light yellow solid. LC/MS 

(ESI) nz: 126 (MilH).  

Step 3: 1-(propan-2-yl)-1H-pyrazole-3-slfonanide 

[02111 To a solution of i-(propan-2-yl)-1H-pyrazol-3-aiine (2 g, 16 mmol)iin 6 N aq. HCi (40 

mL) was added a solution of NaNO2 (1.66 g, 24 mmol) in water (10 mL) drop-wisely at 0 °C and 

the mixture was stirred at 0 for 30 mi.The mixture was added drop-wisely to saturated 

S02/AcOH solution (40 ml.) at 0 °C followed by CuC2 (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 extracted 

with DCM (3 x 20 mL).The combined organic layers were washed with brine, dried over 

anhydrous Na2SO4, filtered. The filtrate was added drop-wisely to NHT1F solution (60 mL, 

IM) at 0 °C and the resulting mixture was stirred at r.t. overnight. The mixture was concentrated 

to dryness and the residue was purified by flash chromatography (silica gel, 0 - 5% MeOH in 

DCM) to give the title compound (860 mg, 28.4% yield) as white solid. L/MS (ESI) nz: 190 

(M+H)lI.  
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Intermediate A25: 3-cyclopropoxycyclobutane-1-sulfonamide 

nNaBH4  B OH A BnO TMSOTf TE B 

TFA/f 0eH Bof nODCM BnO 

1 2 3 4 
Step 1 Sep 2 Step 3 

CICH 21, Et2Zn H 2, Pd/C O MsCI, TEA KSAc 

DCM BnO MeOH HO DCM MsO MeCN/DMF 

Step 4 5 Step 5 6 Step 6 Step 7 

NCS, HOAc 

AcS NH 3 H 20 N 
O NH12 

8 Step 8 A25 

Step 1: 3-(benzyloxy)eyclobutan-1-ol 

102121 To a solution of 3-(benzyloxy)cyclobutan-I-one (4.50 mL, 28.4 mmol) in MeOH (50 

mL) was added NaBH14 (1.44 g, 42.5 mmol) in portions at 0 °C and the mixture was stirred at 0 

°C for 3 hrs, The reaction was quenched with saturated aq, NH4Cl solution and extracted with 

EitOAc (2 x 15 mL). The combined organic layers were dried over Na2SO4, filtered and 

concentrated to dryness to give the title compound (5g, 98.9% yield) as yellow oil. LC/MS (ESI) 

mz: 179 (M+H).  

Step 2: ((3(1-ethoxyethoxy)eylobutoxy)nethyl)benzene 

[02131 To a solution of 3-(benzyloxy)cyclobutan--ol (2.5 g, 14.0 mmol) in ethyl vinyl ether (15 

mL) was added TFA (0.02 mL, 0.28 mmol) at 0 °C under N2 atmosphere and the mixture was 

stirredat 25 °C overnight. The mixture was diluted with saturated aq NaHCO3 solution and 

extracted with EtOAc (2 x 10 mL).The combined organic layers were dried over Na2SO4, 

filtered and concentrated to give the title compound (3.5 g, 99.7% yield) as yellow oil. iH NMR 

(400 MHz, CDCl3) 6 7.37 - 7.26 (m, 5H), 4.66 (q,J= 5,3 Hz, iH), 4,42 (s, 2H), 3,85 - 3,75 (in, 

1W1), 3.70 - 3.57 (m, 211).3.49 - 3.42 (m, 1H), 2.70 - 2.58 (m, 21H),2.09 - 1.93 (n, 211), 1.28 (d,J 

= 5.4 Hz, 311), 1.22 - 1.12 (m, 41).  

Step 3: (3-(vinyloxy)cyclobutoxy)rethyl)benzene 

[02141 To a solution of {3-(i-ethoxyethoxy)cyclobutoxy]methyl~benzene (3.5 g, 14.0 mmol) in 

DCM (35 mL) was added TEA (5.90 mL. 42,6 mniol) and TMSOTf (7.60 iL, 41.9 mmol) at 0 
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°C under N2 atmosphere and the mixture was stirred at 25 °C for 3hrs. The mixture was 

quenched with IN aq. NaOH solution (42 mL) and extracted with DCM (2 x 20 mL). The 

combined organic layers were dried over anhvdrous Na2SO4, filtered and concentrated to 

dryness. The residuewas purified by flash chromatography (silica gel, 0 - 2% EtOAc in PE) to 

give the titlecompound (I g, 35.0% yield) as colorless oil. II HNMR (400 MHz CDCl)67.38

7,28 (m, 5H), 6.34 (dd,J= 14.4, 6.8 Hz, H), 4.44 (s, 2H), 4.14 - 4.06 (m, 1H), 4,04 - 3.95 (in, 

211), 3.79 - 3.71 (m, 111), 280 - 2.69 (m,2H), 2.13 - 2.02 (m, 2H).  

Step 4: ((3-cyclopropoxycyclobutoxy)methyl)benzene 

102151 Et2Zn (5.40 mL, 1I M in toluene) was added to DCM (5 mL) at 0 °C under N2 atmosphere 

followedby CiCH2I (0.90 mnL, 12.2 mmol) at 0 °C. The mixturewas stirredat 0 °C for 10 min 

and a solution of {[34ethenyloxy)cyclobutoxy]methyl}benzene (500 mg, 2.45 mol) in DCM 

(3.5 mL) was added. The mixture was stirred at 0 °C for 1 hour and Quenched with saturated aq.  

NILC1 solution. The mixture was extracted with DCM (2 x 10 mL) and the combined organic 

layers were dried over Na2SO4, filtered and concentrated to dryness. The residue was purified by 

fiash chromatography (silica gel, 0 - 5% EtOAc inPE) to give the title compound(400mg, 

74.9% yield) as colorless oil. H NMR (400 MHz, CDCl3) 8 7.38 - 7.27 (m, 511), 4.42 (s, 2H), 

3.73 - 3.65 (n, 2H), 3.24 - 3.19 (m, 1H), 2.62 - 2.62 (m, 2H), 2.07 - 1.96 (m,2H),.0.58 - 0.54 (in, 

2H) 0,45 - 0.41 (in, 21).  

Step 5: 3-cyclopropoxycyclobutan-1-ol 

[02161 To a solution of [(3-cyclopropoxy'cyclobutoxy)methyl]benzene (400 ing, 1.83 mmol)ini 

MeOH (4 mL) was added Pd/C (20 mg, 10% wt) atr.. under N2 atmosphere and the mixture was 

stirred under a 112 balloon at 40 °C for 2 hrs. The mixture was filtered and the filtrate was 

concentratedto dryness under reduced pressure to give the title compound (230 mg, 97.9% yield) 

as colorless oil. iH NMR (400 M-z, CDC3) 6 3.95 - 3.86 (m, 111), 3.68 - 3.61 (m, 111), 3.23 

3.18 (m, iH), 2,76 - 2.70 (In, 2H), 1,98 (s, H), 1.93 - 1,87 (n, 2H), 0.55 (t, = 7.3 Hz, 2H), 

0.45 - 0.42 (m, 21).  

Step 6: 3-cyclopropoxycyclobutyl methanesulfonate 

102171 To a solution of 3-cyclopropoxycycobtitan--ol (150 mg, 1.17 miol) in DCM (4 nL) 

was added TEA (0.32 mL, 2.34 mmol) and MsCl (0.10 mL, 1.29 mmol) at 0 °C under N2 

atmosphere and the mixture was stirred at 30 °C for 2.5 hrs. The mixturewas quenched with 
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water and extracted with DCM (3 x 10 mL). The combined organic layers were dried over 

Na2SO4, filtered and concentrated to drynessto give the title compound (240 mg, 99.9% yield) as 

brown oil, which was used to next step directly without further purification.  

Step 7: S-(3-cyclopropoxycyclobutyl) ethanethioate 

102181 To a solution of [3-(cycopropylmethyi)cyciobruylimethanesufonic acid (240 mg, 1.17 

mmol) in MeCN (1 mL) and DMF (4 mL) was added KSAc (534 mg, 4.68 mmoi) at room 

temperature under 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 Na2S04, filtered and concentrated 

to dryness.The residue was purified by flash chromatography (silica gel, 0 - 5% EtOAc in PE) to 

give the title compound (217 mg, 99.9% yield) as yellow oil. '1 HNMR (400 MHz, CDCl3) 6 4.30 

- 4,24 (m, iH), 3.99 - 3.92 (m, 1H), 3.21 - 3.18 (m, 1H), 2.62 - 2.52 (m, 2H), 2.32 - 2.23 (n, 511), 

0.58 - 0.53 (m, 211) 0.45 - 0.41 (m, 211).  

Step 8: 3-cyclopropoxycyclobutane-1-sulfonamide 

[02191 To a solution of I-[(3-cclopropoxycycobutyl)sulfanyi]ethan-I-one (100 mg, 0.537 

mmol) in AcOH ( mL) and H20 (0.2 mL) was added NCS (233 mg, 1.75 mmol) at 0 °C under 

N2 atmosphere and the mixture was stirred at 30 °C for 2 hrs. The mixture was poured into 

NHH20 (10 mL, 15% wt) at 0 °C and the mixturewas stirred at 30 'C overnight. The mixture 

wasconcentratedtodryness and the residue was triurated with THE. 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% MeO iin DCM) to give the title compound (70 Mg, 

68.2% yield) as colorless solid. 111 NMR (400 MHz, CDC13) 6 4.74 (d, J- 4.0 Hz, 2H), 4.41 

4.35 (n, 111), 4.06 - 3.98 (m, 111), 3.79 - 3.76 (m, 111), 3.46 - 3.42 (m, 11),3.25 - 3.22 (m, MH), 

2.74 -2.65 (m, 211), 2.50 - 2.35(m, 2H), 0.59 - 0.53 (m, 2H), 0.48 - 0.43 (m, 211). LC/MS (ESI) 

m/z: 192 (M+H).  

Intermediate A26: (R)1~(2-hydroxypropyl)-1-pyrazole-3-sulfonamide 

0"0 0"0 
'S PMB S" 

N'N PMB TFA N-N 

DCM 

HO HO 

1 A26 
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[02201 To a solution of 1-(2R)-2-hydroxypropyl]-N, N-bis[(4-mehoxyphenyi)methyl]-IL

pyrazole-3-sulfonamide (200 mg, 0.45 mmol) in DCM (3 mL) was added TFA (2 mL) at 0 °C 

and the mixture was stirred at 25 OC 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 DCM) to give the title compound (38 mg, 413% yield) as colorless oil. IH NMR (400 

MHz, CDC) 6 7.51 (d,J= 2,0 Hz, 1H), 672 (d,. J= 2.0 Hz, IH), 5.30 (s, 2H), 4.29 - 4.15 (m, 

211), 4.04 (dd, - 14.4, 8.8 Hz, IH), 1.25 (s, 3H). LC/MS (ES) m/z: 206 (M+H), 

Intermediate A27: (S)-1-(2-hydroxypropy)-1H-pyrazole-3-sulfonamnide 

S', ,'PMB S'.  
K II , NH 2 

N-N PMB TFA , N-N 
DCM 

Hd Hd 

1 A27 

[02211 To a solution of 1-[(2S)-2-hydroxypropyl]-N N-bis[(4-methoxypheny)methyl]-1H

pyrazole-3-sulfonamide (130 mg, 0.28 mmol)in DCM (3 mL) was addedTFA (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 DCM) to give the title compound (50 mg, 84.7% yield) as colorless oil, LC/MS (ES) 

m/z: 206 (M+H).  

IntermediateA28:5-cvclopropoxypyridazine-3-sulfonamide 

N CI N SBn 
N C1 OH N`j 

N I OH N BnSH, Pd 2(dba) 3  N 

Cs2Co3 , CH3CN o Xant-Phos, DIPEA 0 
CI N/A Dioxane vK 

Step 1 Step 2 
1 2 3 

N S, 
1 N HCI, AcOH N' 'NH 2 NaCIO 

NH 3/THF 0 

Step A28 
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Step 1: 3-chloro-5-cyclpropoxypyridazine 

[02221 To a mixture of 3,5-dichloropyridazine (1.0 g, 6.7 mmol) and CS2CO3 (3.3 g, 10 mmol) in 

MeCN (10 mL) were added cyclopropanol (780 mg, 13.5 mmol) at room temperature under N2 

atmosphere. The mixture was stirred under N2 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, 0 - 30% EtOAc in PE) to give the title compound (320 mg, 33,2% 

yield) as light yellow oil.  

Step 2: 3-(benzyltliio)-5-cyclopropoxypyridazine 

102231 To a mixture of 5-chloro-3-cyclopropoxypyridazine (300 mg, 1.8 mmol) and DIEA (460 

mg, 3,6mmoi) in 1,4-dioxane (10 mL) were added Xantphos (105 mg, 0.18 mmol) and Pd(dba)3 

(72 mg, 0.1 mmo) at room temperature under N2 atmosphere. The mixture was stirred under N2 

atmosphere at 100 °C for 5 hrs. The mixture was poured into ice-water and extracted with EtOAc 

(3 x 10 mL). The combined organic layers were washed with brine, dried over anhydrous 

Na2SO4, filtered and concentrated to dryness.The residue was purified by flash chromatography 

(silica gel, 0 - 50% EtOAcin PE) to give the title compound (320 mg,70.4% yield) as yellow 

solid, iH NMR (400 MHz. CDCI) 8 8.65 (d, J 2.6 Hz, 111), 7.45 (d, J= 7.2 Hz, 2H), 7.31 (t, J 

- 73 Hz, 2H), 722 (dd, J= 20.4, 4.9 Hz, iH), 6.95(d,J 2.6 Hz, iH), 4.61 (s, 2H), 3.82 - 3.71 

(m, 1H), 0.88 - 0.84 (i, 21), 0,82 - 0.77 (m, 2H). LC/MS (ES1) m/z: 259(M+H).  

Step 3: 5-cyclopropoxypyridazine-3-sulfonamide 

102241 To a mixture of 3-(benzysulfanyl)-5-cyclopropoxypyridazine (130 mg, 0.5 mmol) and 

IN aq. HC (3 mL, 3. 0 mmol) in DCM (5 mL) was added aq NaCO solution (1.5 ml, 10-15% 

wt) drop-wisely at 0 °C under N2 atmosphere. The mixture was stirred under N2 atmosphere at 0 

°C for 2 hrs. The layerswere separated and the organic layer was added to N-H/TIF solution (3 

mL, 2M) drop-wiselyat 0 'C under N2iatmosphere, The mixture was stirred at 0 °C to r.t. for 2 

hrs.,'he mixture was concentrated to dryness and the residue was purified by prep-HPLC to give 

the title compound (32 mg, 29.6% yield) as yellow solid. iH NMR (400 MHz, CDC3) 6 9.00 (d, 

J= 2.2 z, lI), 7.78 (d, J= 2.4 Hz, 11), 5.69 (s, 211), 4.02 - 3.93 (m, IH), 1.04 - 0.96 (m. 2H), 

0,93 - 0.86 (in, 2H). LC/MS (ESI) nmz:216 (M-H)-.  
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Intermediate A29: 1-(1-cyclopropylethyl)-I-pyrazole-3-sulfonamide 

PMBs H 
PMB HO gB N-PMB 0./ N2 

N-PMB -S T O 0C0 

S* \ TFA, DCM / \N 

N PPh 3, DIAD N 

N THF 

1 step 1 2 step 2 A29 

Step 1: 1-(1-cyclopropylethyl)-N,N-bis(4-nethoxybenzyl)-1l-pyrazole-3-sulfonamide 

[02251 To a solution of N, N-bis[(4-methoxyphenyl)methyl]-H-pyrazole-3-sulfonamide(700 

mg, 1.81 mmol) in'TiF (10 mL) was added PPh3 (949 mg, 3.62 mmol) and 1

methylcyclopropan--ol (234 ig, 2.72 mmol) followed by drop-wise addition ofDIAD (732 mg, 

3.62 mmol) at r.t. under N2 atmosphere. The mixture was stirred at room temperature for 16 hrs.  

The mixture was diluted with EtOAc, washed with water and brine, dried overanhydrous 

Na2SO4, filtered and concentrated to dryness. The residue was purified by flash chromatography 

(silica gel, 0- 30% EtOAc in PE) to give the title compound (650 mg, 79.0% yield) as colorless 

oil. LC/MS (ESI) rn/z: 456 (M-H).  

Step 2: 1-(1-cyclopropylethyl)-H-pyrazole-3-sulfonamide 

[02261 To a solution of 1-(1-cyclopropylethyl)-N, N-bis(4-mehoxybenzyl)--1H-pyrazole-3

sulfonamide (650 mg, 1.43 mmol) in MeCN (8 mL) was added CAN (3,95 g, 7.14mmol) at 0 °C 

and the mixture was stirred at 0 °C for 2 hrs.The mixture was diluted with EtOAc, washed with 

water and brine, dried over anhydrous Na2SOa, filtered and concentrated to dryness. The residue 

was purified by flash chromatography (silica gel, 0 - 60% ofEtOAc in PE) to givethe title 

compound (50 mg, 16.3% yield) as yellow solid. H NMR (400 MHz, CDCl3) 5 7.55 (d,,J= 1.5 

Hz, lH),6.73 (d,!= 1.9 Iz, 1H), 5.18 (s, 211), 4.19 - 4.12 (m, 1H), 1.60 (d, -= 6.7 Hz, 41), 

1.55 - 1,47 (m, 1), 0.72 - 0.65 (m, iH), 0.50- 0.40 (i 2H), 0.38 - 0.31 (m, 1H). LC/MS (ESI) 

m/z: 216 (M+H), 
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Intermediate A30: 5-cyclobutylpyridine-3-sulfonamide 

OH 

o H2N- TosTo Br ni-yB. OH 
Of H2N -N Tos N Br BnSH, Pd 2(dba)3 

MeOH K2CO3, dioxane 1 .- Xantphos, DIPEA 
N 1,4-dioxane 

step 1 step 2 step 3 
1 2 3 

) )NCS, AcOH , 0 0~ 
S .- H 20, HOINH 

S 2) NH3/THFH 2 

N N 

4 step 4 A30 

Step 1: N'-cyclobutylidene-4-methylbenzene-1-sulfonoliydrazide 

102271 A mixture of cyclobutanone (2.69 ml, 35.6 mmoi) and 4-Methylbenzenesulfo-nhydrazide 

(6.64 g, 35.6 mmol) in MeOH (25 mL) was stirred at 50 °C for 1hr. The mixture was 

concentrated under vacuum to give the title compound (8.5g, 99.0% yield) as white solid, which 

was usedto next step directly without further purification. LC/MS (ESI) (ni/z): 239 (M+1)-.  

Step 2: 3-bromo--eyelobutylpyridine 

[02281 To a mixture of (5-bromopyridin-3-yl)boronic acid (3 g, 14.8 mmol) and N

cyclobutyidene-4-metihylbenzene-1-sulfonohydrazide (4.25 g,17.8 mmol) in 4-dioxane (30 

ml) wasadded K2CO3 (6.16 g,44.6 mmol) at room temperature and the mixture was stirred at 

100 °C for 16 hrs. The mixture was diluted with water (50 mL) and extracted with EtOAc (3 x 30 

mL). The combined organiclayers werewashed with brine, dried over anhydrous Na2SO4, 

filtered and concentrated to dryness. The residue was purified by flash chromatography (silica 

gel, 0 - 50% EtOAc in PE) to give the title compound (800 mg, 25.4% yield) as brown oil. '1H 

NMR (400 MHz, DMSO-ds) 8 8.69 (s, 111), 8.61 (s, 111), 800 (s, 1H), 3.68 - 3.61 (m, 1H), 2.84 

(d, J 7.2 Hz, 211), 1.97 - 182 (m, 4H).  

Step 3: 3-(benzisufanyl)-5-cyclobutylpyridine 

[02291 To a mixture of 3-bromo-5-cyciobutylpyridine (300 mg, 1.41mmol) and 

phenyimethanethiol (0.20 mL, 170 mmol) in 1,4-dioxane (5 niL) was added Xantphos (81.8 mg, 

0,14 mmol), Pd2(dba)3 (64.76 mg, 0.071 mmol) and DIPEA (0,47 mL, 2.83 mmol) at room 
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temperature under N2 atmosphere and the mixture was stirred under N2 atmosphere at 120 °C for 

3 hrs. The mixture was diluted with EtOAc (20 mL), washed withwater and brine, dried over 

anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by flash 

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

yield) as yellow oil. 'H NMR (400 MHz, DMSO-d/) 3 8.69 (s, IH), 8.61 (s, 1H), 8.00 (s, IH), 

7,41 - 723 (in, 5H), 4.96 (s, 2H), 3.68 - 3.61 (n, IH), 2.84 (d, J= 7.2 Hz, 2H), 1,97-1.82 (in, 

411).  

Step 4: 5-cyclobutypyiridine-3-sulfonamide 

[02301 To a solution of 3-(benzylsuilfanyi)-5-cyclobutylpyTidine (170 mg, 0.67 mmoi) in AcOH 

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

IM) at 0 °C and the mixture was stirred at 25 °C for 2 hrs. The mixture was poured into water 

(30 mL) and extracted with DCM (3 x 10 mL). The combined organic layers were washed with 

brine, dried over anhydrous Na2SO4, and filtered. The filtrate was addedinto NH/THIF solution 

(5 nL, 2 M) and the mixture was stirred at 25 °C for 3 rs. The mixture was concentrated to 

dryness and the residue was purified by flash chromatography (silica gel, 0 - 20% MeOH in 

DCM) to give the title compound (48 mg,340% yield) as brown solid. 'H NMR (400 MHz, 

DMSO-ds) 3 8.79 (s, IH), 8.66 (s, 11), 8.05 (s, 111), 7.57 (s, 211),3.77 - 3.61 (m, 111), 2.39

2.33 (,211),) 21 - 2.00 (m, 311), 1.88 (t, J= 9.1 Iz, 1H). LC/MS (ESI) m/z: 213 (M+H).  

Intermediate A31: 1-(rel-(R,2S)-2-hydroxycyclobutyl)-1H-pyrazole-3-sulfonamide 
2 NBH4  HO HO 

\ f_. / BnOH O OBn NaBH4 H On + OBn 
Si'O   O-S HCI/dioxane MeOH 1.O* 

Step 1 Step 2 cis-mixture trans-mixture 

1 2 3a 3b 

PMBN-PMB O NH2  ONH2 

H OBn CMBP 0 TFA , Pd/C , /N 
Tol N N DCM N EtOAc N 

Step 3 OBn Step 4 ?'.OBn Step 5 <5r-OH 

3b 4 5 A31 
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Step 1:2-(benzyloxy)cyclobutan-1-one 

[02311 To a solution of phenyimethanol (2.70 mL, 26.0 mmol) in 1Ci/1,4-dioxane (30 mL) was 

added i,2-bis((trimethylsilyl)oxy)cyclobut-i-ene (5.57 mL, 21.70 mmol) at 0 °C. The mixture 

was stirredat 80 °C for 2 hrs. The mixture was diluted with water and extracted with EtOAc (3 x 

10 mL). The combined organiclayers werewashed with brine, dried over anhydrous Na2SO4, 

filtered and concentrated to dryness. The residue was purified by flash chromatography (silica 

gel, 0 - 30% EtOAc in PE) to give the title ompound (2.3 g, 60.2% yield) as yellow oil, LC/MS 

(ES!) (m/z): 177 (M+H).  

Step 2: re-(1R,2S)-2-(benzyloxy)cyclobutan-1-ol and rel-(1S,2S)-2-(benzyloxy)eycobutan-1

ol 

[02321 To a solution of 2-(benzyloxy)cyclobutan--one (2.3 g, 13,05 mmol) in MeOH (20 mL) 

was added NaBH4 (0.99 g, 26.1 nmol) in portions at 0 °C and the mixture was stirred at r.t. for 2 

hrs. The mixture was quenched with saturated aq. NILCl solution (10 niL) and extractedwith 

EtOAc (3 x 15 mL). The combined organic layers were washed with brine, dried over anhydrous 

Na2SO4, 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% yield) as yellow oil. Compound 3a: 1H NMR (400 MHz, CDCb) 8 7.37 - 7.29 (m, 

5H), 4.60 - 4.51 (n, 2H) 4.11 - 4.05 (m, 1), 3.81 - 3.76 (m, 11), 2.08- .96 (m, 2H), 1.40

1.31(m, 2 I); LC/MS (ESI) (mI/z): 179 (M+H-. Compound 3b: 1H NMR (400 MHz, CDCb) 8 

7.38 - 7.28 (m, 511), 4.58 - 4.49 (in,211), 4.30 - 4.26 (in, 111), 4.13 - 4.08 (in, 1),2.09 - 1.92 (m, 

4H). LC/MS (ESI) (mI/z): 179 (M+1H)-.  

Step 3: 1-(rel-(IR,2S)-2(benzyloxy)cyclobutyi)-N,N-bis(4-methoxybenzI)-1iH-pyrazole-3

sulfonamide 

102331 To a mixture ofN,N-bis(4-methoxybenzyl)-1H-pyrazole-3-sulfonamide (350 mg, 0.90 

mmol) and rel-(i S,2S)-2-(benzyioxy)cycobutan-1-ol (161 ing, 0.90 mmol) in toluene (10 mL) 

was added CMBP (654 mg 271 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% EtOAc in PE) to give the title compound (140 ng,28.3% 

yield) as yellow oil. LC/MS (ESI) (m/z): 548 (M+1H).  
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Step 4: 1-(re-(1R,2S)-2-(benzylxy)yclobutyl)-1H-pyrazole-3-sulfonamide 

[02341 A solution of 1-re-(I R,2S)-2-(benzyloxy)cyclobutyl)-NN-bis(4-methoxybenzyl)-1H

pyrazole-3-sulfonamide (140 mg, 0.26 mmol) 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 Na2SO4, filtered and concentrated 

to dryness. The residue was purified by flash chromatography (silica gel, 0 - 50%EtOAc in PE) 

to give thetitle compound (45 mg, 57,3% yield) as yellow solid. 1H NMR (400 MHz, DMSO-d6) 

5 8.05 (s, 2H), 7.61 (s, 1H), 7.32 - 7.26 (m, 3H), 7.22 - 7.20 (m, 2H), 6.69 - 6.68 (m, 1H), 5.19 

(q, J 8.4 Hz, 1H), 4.63 - 4.58 (m, I H), 4.41 (d, J- 11.7 Hz, 1), 4.30 (d, J 11.6 Hz, 111), 

2.28 - 2.13 (m, 211), 1.89 1.65 (m, 2H). LC/MS (ESI) (iz): 308 (M+1H)-.  

Step 5: 1-(re(1R,2S)-2-hydrxycyclobtyl)-1H-pyrazole-3-sulfonamide 

[02351 To a solution of 1-(rel-(1R,2 S)-2-(benzyloxy)cyclobuty)-HI-pyrazole-3-sulfonamide (45 

mg, 0.15 mmol) in EtOAc (3 mL) was added Pd/C (15.6 mg, 10%wt) at r.t. underN2 

atmosphere and the mixture was stirred under a H2 balloon at r.t. for 2 hrs. The mixture was 

filtered and the filtrate was concentrated to dryness to give the title compound (23 ig, 72.3% 

yield) as yellow oil. 'H NMR (400 Mz, CDCl3) 6 7.47 (s, 11), 6.74 (s, 1H), 6.43 (s, 211), 5.18 

5.11 (i, iH), 4.99 (s, iH), 4.25 - 4.21 (m, 1), 2.46 - 2,39 (m, IH), 2.25 - 2.20 (n, 2H),1.76

1.69(n, iH).LC/MS (ESI) (m/z): 218 (M+H)I.  

Intermediate A32: (S)-1-(xetan-2-ylmethyl)-1IH-pyrazole-3-sulfonamide 
PMB NH2 

PMB ,N-PMB ONg 

o.,N-PMB OMs S.. 0 

S oaN TFAN 

/ N K2CO 3, CH3CN N DCM 

H Step 1 Step 2 

1 2 A32 

Step 1: N,N-bis(4-methoxybenzyl)-l-(oxetan-2-ylimethyl)-IH-pyrazole-3-sufonamide 

102361 To a stirred solution of N,N-bis(4-nethoxybenzyl)-H-pyrazole-3-sulfonamide (300 mg, 

0.77 mmo) in MeCN (3 mL) was added (S)-oxetan-2-ymethyl methanesulfonate (154 mg, 093 

mmol) and Cs2CO3 (1 g, 3.09 mmol) at room temperature and the reaction mixture was stirred at 

90 °C for 3 hrs. The mixture was diluted EtOAc, washed with water and brine, dried over 

anhydrous Na2SO4, filtered and concentrated to dryness.The residue was purified by flash 
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chromatography (silica gel, 0 - 50% EtOAc in PE) to give the title compound (170 mg, 48.0% 

yield) as yellow solid. LC/MS (ESI) (m/z): 458 (M+H) 

Step 2: 1-(oxetan-2-ylmethyl)-H-pyrazole-3-sulfonamide 

[02371 To a solution ofN,N-bis(4-methoxybenzyl)-1-oxean-2-ylmethy)-1HI-pyrazole-3

sulfonamide (170 mg, 0.37 mmol) in DCM (2 mL) was added TFA (1 mL)at0°Cand the 

mixture was stirred at 0 °C for 3 hours.The mixture was quenched with saturated aq. NaHCO% 

solution and extracted with DCM (3 x 10 mL). The combined organiclayers were washed with 

brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue was 

purified by flash chromatography (silica gel, 0 - 20% MeOH in DCM) to give the title compound 

(30 m, 37.2% yield) as yellow solid, I NMR (400 MHz, CDCh) 6 7.66 (d,= 2.3 iz, 111), 

6.77 (d, J= 2.3 Hz, 111), 5.18 - 5.11 (m, 111), 4.68 - 4.62 (m, 1H), 4.43 - 4.39 (m, 1H), 4.37 

4.28 (m, 111),.181 - 2.60 (m, 111), 245 --2.34 (m, 1), 1.46 1.39 (m, 1H). LC/MS (ESI) (m/z): 

218 (M+H)*.  

Intermediate A33: 1-(3-hydroxycyclobutyl)-IH-pyrazole-3-siulfonamide 

S PMB 0 PMB 

o OH OTs IN PMB N, 
NaBH4  TsCI, DIEA H N-N 0 

BnO MeOH BnO DCM BnO K2C03, DMF 

1 Step 1 2 Step 2 3 Step 3 BnO 4 

,gNH2 

TFA, DCM N NH2  H2, Pd/C 0 

BnO--NEtOH HO 

Step 4 5 Step 5 A33 

Step 1: 3-(benzyoxy)eyclobutan-1-ol 

102381 To a solution of 3-(benzyioxy)cyciobutan-1-one (1.8 g, 10.2 mmol) in MeOH- (20 mL) 

was added NaBH4 (0,69 g, 204 mmo) portion-wiseat 0 °C under N2 atmosphere and the 

mixture was stirred under N2 atmosphere at r.t. for 3 hrs. The mixture was quenched with 

saturated aq. NH4Ci solution and extracted with EtOAc (3 x 20 mL). The combined organic 

layers were washed with brine, dried over anhydrous Na2SO4, filtered and concentrated to 

dryness.The residue was purified by flash chromatography (silica gel, 0 - 50% EtOAc in PE) to 

give the title compound (1.7 g 93.4% yield) as colorless oil. LC/MS (ESI) m/z: 179 (M+H).  
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Step 2: 3-(benzyloxy)cyclobutyI 4-methylbenzene-1-sulfonate 

[02391 To a mixture of 3-(benzyoxy)cycobutan--o (360 mg, 2.0 immol) and TEA (410 ing, 

4.0 mmol) in DCM (10 mL) were added a solution of TosCl (580 mg, 3.0 mmol) in DCM (2 nL) 

drop-wisely at 0 °C under N2 atmosphere.The mixture was stirred under N2 atmosphere at r.t.for 

3 hrs. The reaction mixture was quenchedwith ice-water (20 mL) and extracted with DCM (2 x 

10 mL). The combined organiclayers were dried over anhydrous Na2SO4, filtered and 

concentrated to dryness.The residue was purified by flash chromatography (silica gel, 0 - 30% 

EtOAc in PE) to give the title compound (490 mg, 72.8% yield) as colorless oil. LC/MS (ES) 

m/z: 333 (M+H) .  

Step 3: 1-[3-(benzyloxy)cyclobutlvl-N,N-bis[(4-ethoxyphenyl)methyl]-1H-pyrazole-3

sulfonamide 

[02401 To a mixture of 3-(benzvioxy)cyciobutyi 4-methylbenzene-I -sulfonate (200 mg, 0,6 

mmol), N,N-bis[(4-methoxyphenyl)nethyl]-1H-pyrazole-3-sulfonamide (200 mg, 0.5 mmol) in 

DMF (10 mL)xwas added K2C3 (145 mg, 1.0 mmol) at room temperature and the mixture was 

stirred under N2 atmosphere at 60 °C for 2 days. The mixture was diluted EtOAc, washed with 

water and brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue 

was purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) to give the title 

compound (185 mg, 65.4% yield) as colorless oil, iH NMR (400 MHz, DMSO-d) 8 8.03 (d, J= 

2.3 Hz, 1H),7.43- 7.24 (m, 5H), 7.03 (d,J -8.6 Hz, 411), 6.81 (d,J -8.6 liz, 4H), 6.72 (d, J= 

2.3 Hz, 1), 5.19 - 4.98 (m, l), 4.43 (s, 21), 4.37 - 4.29 (in, 1H), 4.21 (s, 411), 3.71 (s, 611), 

2.66 - 2.53 (m, 41). LC/MS (ESI) n/z: 548 (M--H).  

Step 4: 1~[3-(benzyIoxy)cycIobutyl]-1H-pyrazole-3-sulfonamide 

[02411 To a solution of 1-[3-(benzyloxy)cyclobutyli]-N,N-bis[(4-methoxyphenyl)methyl]-IH

pyrazole-3-sulfonamide (180 mg, 0.329 mmol) in DCM (5 mL) was added TFA (5 mL) drop

wisely at 0 °C under N2 atmosphere and the mixture was stirred under N2 atmosphere at room 

temperature for 3 hrs. The mixture was concentrated to dryness and the residue was purified by 

flash chromatography (silica gel, 0 - 10% MeOHin DCM) to give the title compound (90 mg, 

891% yield) as colorless oil. LC/MS (ESI) i/z: 308 (M-+H).  
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Step 5: 1-(3-hydroxyyclobutyl)-1H-pyrazole-3-sulfonamide 

[02421 To a solution of 1-[3-(benzyloxy)cyclobuty l-1H-pyrazole-3-sulfonamide (90 mg, 0.293 

mmol) in EtOH (5 mL) was added Pd/C (20 mg, 10% wt) at roomtemperature underN2 

atmosphere and the mixture was stirred under a H2 balloon at room temperature for 3 hrs. The 

mixture was filtered and the iluraewas concentrated to dryness. The residue was purified by 

flash chromatography (silica gel, 0 - 10% MeOH in DCM) o give the title compound (45 mg, 

70.7% yield) as colorless oil. H NMR (400 MHz, DMSO-d.) 6 7.95 (d, J 2,2 Hz, IH), 740 (s, 

2H), 6.59 (d, J- 2.2 Hz, 1H), 5.28 (d, J= 1.7 Hz, 1H), 5.10 - 4.95 (m, 1H), 4.52 - 4.40 (m, 11), 

2.68 - 2.58 (n, 2H), 2.41 - 2.31 (i, 2H). LC/MS (ESI) m/z: 218 (M+H) 

Intermediate A34: 1-eyelopropyl-5((dimethylanmino)methyl)-1-pyrazole-3-sulfonam ide 
PMB 

S ,PMB HN. HCIH 
n-BuLi, DMF / M /NN 

N.N PMB THF 0 N NaBH(OAc) 3 
TEA, THF 

Step 1 Step 2 

1 2 

PMB 

-N S 'PMB TFA -N NH 

N' Step 3 NN 

3 A34 

Step 1: 1-cyclopr opyl-5-formyl-N,N-bis(4-methoxybenzyl)-1l-pyrazole-3-sulfonamide 

102431 To a solution of -cyclopropyl-N,N-bis(4--mehoxyben-zyl)-1--pyrazole-3-sulfonamide 

(1.0 g 2.34 mmol) in THF (15 mL) 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 I hour. A 

solution of DMF (0.2 mL, 257 mmol) in THF (5 mL) was added drop-wisely to the above 

mixture while maintaining the internal temperature below -65 °C.The reaction mixture was 

stirred at -70 °C for another I hr.1The reaction was quenched with saturated aq. NH4C solution 

(10 mL) and extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with 

brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue was 

purified by flash chromatography (silica gel, 0 - 60% EtOAc in PE) to give the title compound 

(400 mg, 37.5% yield) as yellow oil. LC/MS (ESI) (m/z): 456(M+J)v.  
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Step 2: 1-cyclopropyl-5-((dimethylamino)methyl)-N,N-bis(4-inethoxybenzyl)-1H-prazole

3-sulfonamide 

[02441 To a solution of 1-cycopropyl-5-forinm'-N,N-bis(4-methoxybenzyl)-1H-pyrazole-3

sulfonamide (400 mg, 0.88 mmol) in THF (5 mL) was added dimethylamine hydrochloride (144 

mg, 1,76 mmol),TEA (0.2 ml, 1,76 nmol) and 4 A molecular sieves at room temperatureuner 

N2 atmosphere.The mixture was stirred at room temperature for 1 hr before NaB(OA)3 (280 

mg, 1.32 mnmol) was added at 0 °C and the resulting mixture was stirred at r.t. for another 3 hrs.  

The mixture was filtered 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 Na2SO4, 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% yield) as yellow oil. LC/MS (ESI) (m/z): 485 (M+H), 

Step 3: 1-cyclopropyl-5-((dimethylamnino)methyl)-1H-pyrazole-3-sulfonanide 

102451 To a solution of -cyclopropyl-5-((dimethylamino)methyl)-N,N-bis(4-methoxybenzyl)

I H-pyrazole--sulfonamide (160 mg, 0.33 mmol) in DCM (2 mL) was added TFA (4 ml) at 0 

°C and the mixture was stirred at25 °C for 3 hrs. The mixture was quenched with saturated aq.  

NaHCO3 solution and extracted with DCM (3 x 10 rL). The combined organiclayers were 

washedwith brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The 

residue was purified by flash chromatography (silica gel, 0 - 10% MeOH in DCM) to give the 

title compound (30 g, 37.2% yield) as yellow oil. 1H NMR (400 MHz, CDC) 6.52 (s, 1H, 

3.73 - 3.65 (m, 1H), 3.54 (s, 21), .27 (s, 611), 108 - 0,99 (m, 211), 0.90 - 0.83 (m, 2H). LC/MS 

(ESI) (i/z): 245 (M-H) 

Intermediate B2: 5-(imidazo[1,2-alpyridin-6-y9)-',3-dihydro-1H-inden-4-amnine 

Ac2O, TEA 0 NBS, PTSA, Pd(OAc) 2  O con.HCI 
DCM NkS toluene N EtOH 

H 2N H H'B 
Step 1 Step 2 Step 3 

1 2 3 

Br 

B2(pin)2 H 2N N H2N 

Pd(dPPf)CH2, KOAc , Pd(dppf)C 2, K2CO 
H 4-dioxane 0 0 1,4-dioxane, H 20 N 

Br Step 4 Step 5 

4 5 B2 
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Step 1: N-(2,3-dihydro-1H-inden-4-yl)acetanide 

[02461 To a mixture of2,3-dihvdro-Hl-inden-4-amine (1.0 g,7.52 rmol) and TEA (1.25 mL, 

9.02 mmoi) in DCM (15 mL) was added dropwise AC2O (767 mg, 7.52 mmol) at 0 °C and the 

mixture was stirredat r.t. for 2 hrs.The mixture was poured into water and extracted with DCM 

(2 x 10 mL). The combined organic layers were washed with brine, dried over anhydrous 

Na2SO4, filtered and concentrated to drynessto give the title compound (1.1g, 91.8% yield) as 

white solid. LC/MS (ESI) mi/z 176 (M+H), 

Step 2: N-(5-brono-2,3-dihydro-iH-inden-4-yl)acetamide 

102471 A mixture of N-(2,3-dihydro--inden4l)acetamide (780 mg, 4.50 mmol), PTSA (460 

mg, 2.44 mmol) and Pd(OAc)2 (38 mg, 0.17 mmol) in toluene (10 nL) 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 for2 hrs. The mixture was pouredinto water and extractedwith 

EtOAc (2 x 10 rL). The combined organic layers were washedwith brine, dried over anhydrous 

Na2SO4, filtered and concentrated to dryness. The residue was purified by flash chromatography 

(silica gel, 0 - 30% EtOAcin PE) to give the title compound (700 rg, 61.9% yield) as white 

solid. LC/IvS (ESI) m/z: 255 (M+HY.  

Step 3: 5-bromo-2,3-dihydro-1H-inden-4-anine 

[02481 A mixture of N-(5-bromo-2,3-dihvdro-1H-inden-4-yl)acetamide (650 rg, 2.56 rmol) in 

EtOH (10 mL) and con.Cl (15 rL, 36 wt% in water) was stirred at 80 'C for 16 hrs. The 

mixture was concentrated to dryness. The mixture was diluted with water and basified with 

saturated aq. NaHCO3solution to pH~8.'The mixture was extracted with EtOAc (3 x 10 mL) and 

the combined organic layers were dried over Na2SO4, filtered and concentratedto dryness. The 

residue was purified by flash chromatography (silica gel, 0 - 16% EtOAc in PE) to give the title 

compound (300 mg, 55.3% yield) as grey solid. LC/MS (ESI) m/z: 212 (M1H) 

Step 4: 5-(4,4,5,5-tetramethyl-1,3,2-dioxabrolan-2-y)-2,3-dihydro-1H-inden-4-amine 

[02491 To a mixture of 5-bromo-2,3-dihydro-1H-inden-4-amiine (500 mg, 2.36 rmol) and 

4,4, 4',4',5,5,5',5'-octamethy, 2'b(1,3,2-dioxaborolane) (780 mg, 3,07 mmol) in 1,4-dioxane (8 

mL) were added KOAc (463 mg. 4.72 mol) and Pd(dppf)Cl2 (173 mg, 0.24 mmol) under N2 

atmosphere. The mixture was degassed under N2 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 Na2SO4, filtered and concentrated to dryness. The residue was 

purified by flash chromatography (silica gel, 0 - 5% EtOAc in PE) to give thetitle compound 

(200 mg, 32.7% yield) as yellow solid. LC/MS (ES1) (m/z): 260 (M+H1).  

Step 5: 5-(imidazo1,2-ajpyridi-6-y)-2,3-dihydro-iH-inden-4-amine 

[02501 To a mixture of 6-bromoimidazo[i,2-a]pyridine (190 mg, 0.96 mmol) and 5-(4,4,5,5

tetramethyl-1,3,2-dioxaboroian-2-l-2,3-dihydro-iH-inden-4-amine (250 tg, 0.96 mmol) in 

1,4-dioxane (5 mL) and 1120 (1 mL) were added K2CO3 (333 mg, 2.41 mmol) followed by 

Pd(dppf)C12(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 hrs The mixture was diluted with EtOAc 

(20 mL).,washed with water and brine, dried over Na2SO4. filtered and concentrated to dryness.  

The residue was purified by flash chromatography (silica gel0 - 5% MeOH in DCM) to give the 

title compound (150 mg, 62.4% yield) as yellow solid. 1- HNMR (400 MHz, CDCl3) 8 8.20 (s, 

1H), 7.75 - 7.54 (m, 41), 6.98 (d, J= 7.4 z, 111), 6.77 (d, J- 7.2 Hz, 1H), 2.97 (t,7.4 Hz, 

21), 2.78 (t, J= 7.2 Hz, 2H), 2.25 - 2.12 (m, 211). LC/MS (ESI) (m/z): 250 (M+H) 

Intermediate B6: 5-(imidazo[1,5-alpyridin-7-yl)-6-nethyl-2,3-dihydro-1H-inden-4-amine 

NH2 Ac20, Py t.>trn<N O Br2, AcOH N :: OHNO,, H2SO4 
oo (: Br AcOH 

1 Step 1 2 Step 2 3 Step 3 

NO 2 H O.B-0  NO2 H NO2 

<:: N O .f N O EtOH,HCI NH 2 Isopentyl nitrite 

(dppf)CI, . CuBr,MeCN Br K2C03, H 20 
4 1,4-dioxane Step 5 6 Step 6 

Step 4 

NO2  NH 2  N$).I. OH 

r Fe/NH 4CI N Br6H H 2N 

EtOH, H20 / Pd(dppf)C1 2, KOAc 

7 step 7 Dioxane 

Step 8N 
N 

B6 

Step 1: N-(2,3-dihydro-1H-inden-5-yl)acetamide 
[02511 To a mixture ofr2,3-diydro-1H-inden-5-amine (5 g, 37.5 mmol) and pyridine (4,86 mL, 

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

°C and the mixture was stirred at 0 °C for 1 hr. The mixture was quenched with water and 
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extracted with DCM (3 x 30 nL). The combined organic layers were washed with brine, dried 

over anhydrous Na2SOf4, iltered and concentrated to dryness to give the title compound (5.9 g, 

89.7% yield) asyellow solid. iH NMR (400 MHz, CDC3) 7.44 (s, 14H) 7.14 (s, 2H), 2.91 

2.84 (m, 4H), 2.16 (s, 3H), 2.10 - 2.02 (in, 211). LC/MS (ESI) (m/: 176 (M +H)l 

Step 2: N-(6-brono-2,3-dihydro-If-inden-5-yl)acetanide 

102521 To a solution of N-(2,3-dihydro-iH-inden-5-yl)acetamide (5.9 g, 33.7 mmol in AcOH 

(90 mnL) was added Br (2.08 mnL, 40.4 mnol) 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 DCM (2 x 50 mL).The combined organic layers were washed with brine, saturated aq.  

NaHCO3 solution and saturated aq. NaHSO3 solution successively, dried over Na2SO.., filtered 

and concentrated to dryness to give the title compound (7g,81.8% yield) as white solid. 1 1 

NMR (400 MHz, CDCi3) 6 7.44 (s, 1H), 7.14 (s, 2H), 2.91 - 2.84 (i, 4H), 2.16 (s, 3H), 2.10 

2.02 (m, 2H). LC/MS (ESI) (mi:254(M+H).  

Step 3: N-(6-bromo-4-itro-2,3-dihydro-1H-ide-5-yl)acetanide 

102531 To a stirred solution of N-(6-bromo-2.3-dihydro-.H-inden-5-yl)acetamide (7g, 27.6 

inmol) in AcOH (40 mL) and sulfuric acid (20 n.) was added a precooled mixture of sulfuric 

acid (20 ml) and nitric acid (24.8 mL, 275.5 nmol) drop-wisely below 20 C for I hr and the 

resulting mixturewas stirred at r.t. for another 1 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 Na2SO4, filtered and concentrated to dryness to give the title compound (7.3 g, 88.6% 

yield) as brown solid. 'H NMR (400 MHz, CDCi) 6 7.65 (s, 111), 7.34(s, 111), 3.11 - 3.07 (t, J= 

7.51-H,211),3.01 -2.97t,J= 7.6Hz, 211), 2.20(s, 311),2.19 --2.11 (m,2H).LC/MS(ESI) 

(n/z): 299 (M-H)*.  

Step 4: N-(6-methyl-4-nitro-2,3-dihydro-1-inden-5-yl)acetamide 

102541 To amixture of N-(6-bromo-4-nitro-2,3-dihydro-IH-inden-5-yi)acetamide (7 g, 23.4 

inmol), trimethyl-,3,5,2,4,6-trioxatriborinane ( 1.7mL,46.8 minol) and K2CO3 (34.7 g, 25 

mmol) in 1,4-dioxane (70 mL) and H20 (15 mL) was added Pd(dppf)Cl2 (1.71 g, 2.34 mmol) 

under N2 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 anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by flash 
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chromatography(0- 20%EtOAcinPE)togive the title compound (2.9 g, 52.9% yield) as 

yellow solid, IH NMR (400 MHz, CDCis) 8 7.74 (s, H), 7.31 (s, lH), 3.11 - 3.07 (t, j -7.5 Hz, 

2H),2.96 - 2.93(t, J= 7.5 Hz, 2H1)2.27 (s, 3H), 2.19 (s, 3H),2.<6 - 2.08 (n, 211). LC/MS (ESI) 

(m/z): 235 (M+H) 

Step 5: 6-rnethyl-4-nitro-2,3-dihydro-I-1-inden-5-amine 

[02551 To a solution of N-(6-methyl-4-nitro-2,3-dihydro-1H-inden-5-yi)acetamide (2.9 g, 12.4 

mmol) in EtOH- (60 mL) was added conc.IC (60 mL) and the mixture was stirred at 80 °C 

overnight.The mixture was concentrated to dryness and the residue was neutralized with M aq.  

NaOi solution. The mixture was extracted with DCM (2 x 20 mL) and the combined organic 

layers werewashed with water and brine, dried over anhydrous Na2SO4, filtered and 

concentrated to dryness to give the title compound (2.1g, 88.3% yield) as yellow solid. 1H NMR 

(400 MHz, CDCl3) 6 7.15 (s, 1H), 5.81 (s, 2H), 3.32 - 3.28 (t, J= 7.5 Hz, 21), 2.84 - 2.81 (t,1 J 

7.6 Hz, 2H), 2.20 (s,31H), 2.09 - 2.01 (mnH). LC/MS (ESI) (m/z): 193 (M+H) 

Step 6: 5-bromo-6-nethyl-4-nitro-2,3-dihydro-1i-indene 

[02561 A mixture of 6-methy!-4-nitro-2,3-dihydro-1H-inden-5-amine (2.1 g, 10.9 mmol) and 

isoperityl nitrite (1.41 g, 12.0 mol) in CH3CN (30 mL) was heated to 55 °C and CuBr2 (2.44g, 

10.9 mmol) was added under N2 atmosphere and the mixture was stirred at 70 °C for 1 hr. The 

reaction mixture was cooled to r.t.and IM aq HC (20 mL) was added. The reaction mixture 

was extracted with DCM (3 x 20 niL) and the combined organic layers were washed with brine, 

dried over Na2SO4, filtered and concentrated to dryness. The residue was purified by flash 

chroiatography (silica gel, 0 - 10% EtOAc in PE) to give the title compound (1.7 g, 60.8% 

yield) as yellow solid. IH NMR (400 MHz, DMSO-d6):6 7.49 (s, 1H), 2.93 - 2.87 (m, 411), 2.40 

(s, 3H), 2.12 - 2.05 (i, 2H). LC/MS (ESI) (mr/z): 256 (M+H)*.  

Step 7: 5-bromo-6-methyl-2,3-dihydro-1iH-inden-4-anine 

[0257 To a solution of 5-bromo-6-methyi-4-nitro-2,3-dihydro-IH-indene (1.7g 6.64 mnmol) in 

EtOll (20 niL)was added saturated aq. NH4Cl solution (4 niL) and Fe (3.7g, 66.4 inmol) and the 

mixture was stirred at 80 °C for 2 hrs. After coolingto room temperature, the reaction was 

diluted with EtOAc (30 mL) and filtered rougha pad of Celite.The filtrate was washed with 

water and brine, dried over anhydrous MgSO4, filtered and concentrated to dryness.The residue 

was purified by flash chromatography (silica gel, 0 - 10%EtOAc in PE) to give the title 
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compound (1.4 g, 93.3% yield) as pink solid. IH NMR (400 MHz, DMSO-d) 6 6.47 (s, IH), 

4.94 (s, 211). 2,75 - 2.71 (t, J= 7.5 Hz, 2H), 2.70 - 2.66 (t, J= 7.3 Hz, 2H), 2.23 (s, 311). 2,02 

!.93 (, 2H). IC/MS (ESI) (m/z): 226 (M+H.  

Step 8: 5-(imidazo1,5-alpyridiii-7-y)-6-methyl-2,3-dihvdro-111-inden-4-amine 

[02581 To a mixture of imidazo[1,5-a]pyridin-7-yboronic acid (100 mg, 0.6 mmol) and 5

bromo-6-methyl-2,-dihydro-1H-inden-4-amine (150 mg, 0.6 mmol)in 1,4-dioxane (10 mL) and 

water (2 mL)was added K2C03 (260 mg, 1.9 mmol) followed by Pd(dppf)Cl2 (50 ng, 0.07 

mmol) under N2 atmosphere. The mixture was degassed under N2 atmosphere for three times and 

stirredat90°Cfor 16 hrs. After cooling, thereaction was dilutedwith EtOAc and filtered 

through a pad of Celite. The filtrate was washed with water and brine, dried over anhydrous 

Na2SO4, filtered and concentrated to dryness. The residuewas purified by flash chromatography 

(silica gel. 0 - 40% EtOAc in PE) to give the title compound (110 mg, 67,7% yield) as white 

solid. LC/MS (ESI) m/z: 264 (M+H) 

Intermediate B13: 5-(2-methoxvpyridin-4-yl)benzo[d][1,3]dioxol-4-anine 

COOH NHBoc NH2 BrY,. 0 GC 2  Br_ _ DPPA Br o TFA B 

B LDA, TH B TEA, t-BuOH Br DM Br 

1 Step 1 2 Step 2 3 Step 3 4 

/-0 
I 0 

QB-B O NH2 B H2N 

Pd(dppf)C1 2, AcOK > Pd(dppf)C12 , K2CO3 

1,4-dioxane 0 1,4-dioxane/H 20 
5 N N 

Step 4 Step 5 
B13 

Step 1: 5-bromobenzo[d][1,3]dioxole-4-carboxylicacid 

[02591 To a solution of 5-bromo-21-I,3-benzodioxole (5 g, 24.9 mmol) in TIF (60 mL) was 

added LDA (25 nL, IM inTHF) drop-wisely at -70 °C and the mixture was stirred at -70 °C for 

30 mins. Then CO2 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 mixture was quenched withicewater. The solvent was 

evaporated off and the mixture was acidified with 2N aq, HCl to p-3. The slurry was filtered 

and the filter cake washedwith water, dried under vacuum to give the title compound (5.6 g, 

91.9% yield) as white solid. LC/MS (ESi) (m/z): 243 (M-H).  
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Step 2: tert-butyl (5-bromobenzo[d][1,31dioxol-4-yl)carbamate 

[02601 To a solution of 5-bromobenzo[d][1,3]dioxole-4-carboxyic acid (2 g, 8.16 mmol) in t

BuOH (20L) was added DPPA (2.47 g, 8.98 mmol) and TEA (1.24 g12.24 mmol) at 0 °C and 

the mixture was stirred at 100 C for 1 hr. The mixture was diluted with EtOAc, washed with 

water and brine, dried over Na2SO4, filtered and concentrated to dryness. The residue was 

purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) to give the title compound 

(1.8g,69.8% yield) as white solid LC/MS (ESI) (m/z): 317 (M+H) 

Step 3: 5-bronobenzo[d][1,3]dioxol-4-amine 

102611 To a solution of tert-butyl (5-bromobenzo[d][1,3]dioxol-4-yi)carbamate (1.8 g 5.69 mol) 

in DCM (8 mL) was added TFA (4 mL) at 0 °C and the mixture was stirred atrtfor1hr.The 

mixture was concentrated to dryness. The residue was neutralized with IN aq. NaHCOi solution 

and extracted with DCM (2 x 20 mL) The combined organic layers were washed with brine, 

dried over Na2SO4, filtered and concentrated to dryness. The residue was purified by flash 

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

yield) as white solid. LC/MS (ESI) (m/z): 217 (M1H)'.  

Step 4: 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborola-2-yl)bezoldi][,3]dioxo-4-amine 

[02621 To a solution of 5-bromobenzo[dl][1,3]dioxol-4-amine (500 mg, 2.31 mmol) 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(dppf)Cl2 (169 mg, 0.23 mol) under N2 

atmosphere. The reaction mixture was degassed under N2 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 anhydrous Na2SO4, filtered and concentrated to dryness. The residuewas 

purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) give the title compound (195 

mg, 32.0% yield) as white solid. LC/MS (ESI) m/z: 264 (M-H)F 

Step 5: 5-(imidazo[1,2-alpyridin-7-yl)benzo[d][1,3]dioxol-4-amine 

[02631 To amixtureof5(4,4,5,5tetramethyl-,3,2-dioxaboroan-2-yl)benzo[d][1,3]dioxol-4

amine (190 mg, 0.72 mmol) and 7-bromoimidazo[1,2-a]pyridine (171mg, 0.87 mmol) in 1,4

dioxane (5 mL) and H20 (1 mL) was added K2CO3 (249 mg, 1.81 mmol) and Pd(dppf)C2(52.8 

mg, 0.072 mol) under N2 atmosphere. The mixture was degassed under N 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 Na2SO4, 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. LC/MS (ESI) mi/z: 254 (M+--H).  

Intermediate B14 5-(imidazo[1,2-a pyridin-7-yl)benzo[d][1,3]dioxol-4-amine 
Br 

O NH2 

O'B _e N ,H2N 
Pd(dppf)C1 2, K2CO3 

0 1,4-dioxane/H 20 
N 

B14 

[02641 To a solution of5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzo[d][1,3]dioxol-4

amine (200 mg, 0.76 mmo) and 6-bromoimidazo[1,2-a]pyridine (165 mg, 0.84 mmol) in 1,4

dioxane (5 mL) and 20 (1 mL) was added K2CO3 (263 mg, 1.9 mmoi) and Pd(dppf)C2(56 mg, 

0.076 mol) under N2 atmosphere. The mixture was degassed under N atmosphere for three times 

and stirred at 90 °C under N2 atmosphere for 3 hrs. The mixture was diluted with EtOAc, washed 

with waterandbrine, dried over anhydrous Na2SOI, filtered and concentrated to dryness. The 

residue was purified by flash chromatography (silica gel, 0 - 5% MeOliin DCM) give the title 

compound (160 mg, 83.1% yield) as yellow solid. LC/MS (ESI) m/z: 254 (Mi)'.  

Intermediate B16: 6-chloro-5-(imidazo1,5-alpyridin-7-y)-2,3-dihydro-i-inden-4-amine 

OHNO 03 O NaBH 4  HO TES Fe, NH4CI 

CI MeOH CI TFA CI EtOH, H 20 
Ci Step 1 NO 2  Step2 NO2  Step3 NO 2  Step 4 

1 2 3 4 

Ac 20 HNO3 aq.HCI CuBr 2 
S pyridine C H 2SO 4  N EtOH N t-BuONO CI 

ciprdn i0 2N* ci 0 2N* C Ci C 0 2N* C 
NH2  NHAc NHAc NH2  Br 

5 StepS5 6 StepS6 Step 7 8 Step 8 

OH 

Fe, NH4CI HO. N H 2N CI 

EtOH, H20 H 2N Ci Pd(dppfCI 2 
Br K2C03 

1,4-dioxane/H 20 N 
Step 9 10 Step 10 N 

B16 
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Step 1: 5-chloro-6-nitro-2,3-dihydro-IH-inden-1-one 

[02651 A solution of 5 -chloro-2,3-dihydro-1H-inden-1-one (5 g, 30 mmol) in Fuming Nitric was 

stirred at -10 °C for 2 hrs. The mixturewas poured into icewater and stirred at this temperature 

for 1 hr. The siury 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. 1H NMR (400 MHz, 

CDCl3) 6 8.19 (s, 1H), 7.70 (s, 1-1), 3.34 - 3.13 (i,211), 2.92 - 2.71 (m, 211).  

Step 2: 5-chioro-6-nitro-2,3-dihydro-11-inden-1-ol 

[02661 To a solution of 5-chloro-6-nitro-2,3-dihydro-1H-inden-1-one (3 g, 14.2 mmol) in MeOH 

(30 mL) was added NaBH4 (720 Mg, 21.3 mmol) in portions at 0 °C and the mixture was stirred 

at 0 C for 1 hr The mixture was quenched with saturated aq NH4C solution at 0 °C and 

extracted with EtOAc (2 x20 mL).The combined organic layers were washed with water and 

brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue was 

purified by flash chromatography (silica gel, 0 - 40% EtOAc in PE) to give the title compound 

(2.6 g, 85,9% yield) as yellow so]id. 'H NMR (400 MHz, CDC3) 6 7.91 (s, 1H), 7.4 (s, 1H), 

5.28 (t, J= 6.5 Hz, I H), 3.16 - 3.03 (in, 11), 2.95 -2.82 (m, 111), 2.67 - 2.5! (m, 1.H), 2.09 -1.99 

(m, 1H.).  

Step 3: 5-chloro-6-nitro-2,3-dihydro-H1-indene 

[02671 To a solution of 5-chloro-6-nitro-2,3-dihydro-iH-inden-1-oi (2.5 g, 11.7 mmol) in TFA 

(30 nL) was added TES (3.8 niL,23.4 Mmol) drop-wisely at 0 C andthe 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 Na2SO4, 

filteredand concentratedto dryness. The residuewas purified by flash chromatography(silica 

gel, 0 - 10% EtOAc in PE) to give the title compound (I.6 g, 69.2% yield) as yellow solid. 1H 

NMR (400 MHz, CDCl3) 5 7.72 (s, 1H), 7.36 (s, 1H), 2.96 (td, J= 7.5, 4.7 Hz, 4H), 2.17 (p, J= 

7.6I z, 211).  

Step 4: 6-chloro-2,3-dihydro-1f-inden-5-amnine 

[02681 To a solution of 5-choro-6-nitro-2,3-dihydro-H-indene(1.40 g, 71 mmol) in EtOH (10 

mL) and 112 (10 mL) was added Fe powder (1.98 g35.4 mmol) followed by NHC1 (.89pg 

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

fiter cake was washed with EtOAc (2 x 20 mL), The filtrate was washed with water and brine, 

dried over anhydrous Na2SO4, filtered and concentrated to dryness.The residue was purified by 
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flash chromatography (silica gel, 0 - 40% EOAc in PE) to give the title compound (1.1 g, 92.6% 

yield) as yellow oil. LC/MS (ESI) n/z: 168 (M+H) 

Step 5: N-(6-chloro-2,3-dihvdro-1H-inden-5-yi) acetamide 

[02691 To a solution of 6-chloro-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 stirred at r.t. for2 hrs.The mixture was washed with IN aq.  

1C and brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue 

was purified by flash chromatography (silica gel, 0 - 50%EtOAc in PE) to give the title 

compound (1.12 g, 87.2% yield) as white solid. LC/MS (ESI) m/z: 210 (MH).  

Step 6: N-(6-chloro-4-iiitro-2,3-dihydro-1H-indeii-5-yl) acetamide 

[02701 Nitric acid (5 mL) was slowly added to sulfuric acid (5 mL) under ice-water bath while 

keeping the temperature below 20 °C.The mixture was stirred for 10 min and added drop-wisely 

to a stirred solution of N-(6-chloro-2,3-dihydro-1H-iinden-5-yl) acetamide (1.2 g, 5.7 mmoi) in 

AcOH (10 inL) and sulfuric acid (5 inL) whilekeeping the temperature below 30 °C. The 

mixtureias stirred at r.t. for 4hrs and poured into icewater. The mixturewas filtered and the 

filtercake was washed with water twice, driedunder vacuum to give the title compound (1.1 g, 

75.5% yield) asyellow solid. iH NMR (400 MHz, CDC3) 7.48 (s, 11), 7.45 (s, 11), 3,11 (t, J 

= 7.5 z, 2H), 2.98 (t, J= 7.5 Hz, 2H) 2,20 (s, 311), 216 (dd, J= 15.2, 7.7 Hz, 211). LC/MS 

(ESI) n/z: 255(M+H) 

Step 7: 6-chloro-4-nitro-2,3-dihydro-IH-iden-5-amine 
[02711 To a solution of N-(6-chloro-4-nitro-2,3dihydro-11-inden-5-yl)acetamide (1.0 g, 3.9 

mmol) in EtOH (10 mL) was added 6 N aq. HO (5 mL) at 0 °Cand the mixture was stirred at 

100 °C for 16 hrs. The mixture was concentratedto dryness and the residue was neutralized with 

IN aq. NaOH- 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 

todryness to give the title compound (750 nig, 89.8% yield) as brown solid. L/MS (ESI) m/z: 

213 (M+H)-> 

Step 8: 5-bromo-6-chloro-4-nitro-2,3-dihydro-IH-indene 
102721 To a mixture of 6-chloro-4-nitro-2,3-dihydro-lH-inden-5-amine (600 mg, 2,82 mmo) 

and isopentyl nitrite (0,44 mL, 3.67 mmol) in MeCN (10 mL) was added CuBr2 (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 1 hr.  

The mixture was allowed to cool to r.t. and IN aq. HCl was added. The mixture was extracted 

with DCM (2x 10 mL) and the combined organic phases were dried over anhydrous Na2SO, 

filteredand concentratedto dryness. The residuewas purified by flash chromatography(silica 

gel, 0 - 10% EtOAc in PE) to give the title compound (650 mg, 83.3% yield) as yellow solid. 11 

NMR (400 MHz, CDC) 8 7.46 (s, IH), 2.97 (dd, i= 14.2, 7.0 Hz, 4H), 2.23 - 2.12 (n, 2H).  

Step 9: 5-bromo-6-chloro-2,3-dihydro-1H-inden-4-amine 

[02731 To a solution of 5-bromo-6-chloro-4-nitro-2,3-dihydro-1H-indene (650 mg, 2.35 mmol) 

in EtOH (6 mL) and H) (7 mL) was added NH4Cl (628 mg, 11.7 mmol) followed by Fe powder 

(628 mg, 11.7 mmol) and the mixture was stirred at 90 °C for 2 hrs. The mixture was filtered 

through celite pad and the filter cakewas washedwith EtOAc (2 x 10 mL). The filtrate was 

washed with water and brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness.  

The residue was purified by flash chromatography (silica gel, 0 - 40% EtOAc in PE) to give the 

title compound (0.45 g, 77.7%yield) asyellow solid. LC/MS (ESI) m/z: 246 (M+H).  

Step 10: 6-chloro-5-(inidazo[1,5-aj pyridin-7-yi)-2,3-dihydro-lH-inden-4-anine 

102741 To a solution of 7-bromoimidazo[i,5-a] pyridine (500 mg 2.54 mmol) in 1,4-dioxane (10 

ml.) was added KOAc (498 mg, 5.08 mmol) followed by 4,4,5,5-tetramethyl-2-(tetramethy

1,3,2--dioxaborolan--2-y)-1i,32-dioxaborolane (644 mg, 2.154 mmol) and Pd(dppf)Cl2(185 mg, 

0,25 mmol) under N2 atmosphere.The mixture was degassed under N2 atmosphere for three 

times and was stirred at 100 °C for 3 hrs. After cooling to r.t, a solution of 5-bromo-6-chloro-2,3

dihydro-1l--inden-4-amine (350 mg, 1.42 mmol) in 1,4-dioxane (10 mL) was added followed by 

a solution of K2CO3 (392 mg, 2.8 mmol) in water (5 mL) and Pd(dppf)Cl2 (104 mg, 0.14 mmol).  

The resulting mixture was degassed under N2 atmosphere for three timesand was stirredat 100 

°(C for 16 hrs. The mixturewas diluted with EtOAclwashed with water and brine, dried over 

anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by flash 

chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title compound (250 mg, 62.1% 

yield) as yellow solid. IH NMR (400 MHz, DMSO-ds) 6 8,38 (d,I = 7.1 Hz, 211), 7.36 (s, 21), 

6.64 (s, Il), 4.69 (s,211), 2.81 (1, J= 7.3 lIz, 211), 2.66 (t, j= 7.1 lz, 2H), 2.07 - 1.91 (i, 2H).  

LC/MS (ESI) mi/z: 284 (M+HY.  
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Intermediate B20: 6-cyano-5-(imidazo[1,5-alpyridin-7-y)-2,3-dihydro-1HI-indene-4

carboxylic acid 

Br2 (CHO)n BOMCI 

CH3CI Br MgCI2 O 'Br DIPEA O Br NaH2PO4,NaCIO 2 
H H TEA H THF BM t-BuOH/H2O 

1 2 DCM 3 4 
Step 1 Step 2 Step 3 Step 4 

SOC1 2  0 Zn(CN)2 Tf2O 
HO Br MeOH O Br DMF O C N pyridine / N 

MOM H H CMTf 
Step 5 6 Step 6 Step 7 

()H 
N BOH 

O CN LiOH HO CN 

Pd(dppf)C1 2, KOAc MeOH/H2O 
1,4-dioxane 1 

Step 8 Step9 N\ 

B20 

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

102751 To a solution of 2,3-dihydro-iH-inden-5-ol (5.4 g, 40.2 mmoil) in CHC13 (100 mL) were 

added a solution of Br (2.5 mL, 48.7 mmol) in CIC3 (30 mL) drop-wisely at 0 °C under N 

atmosphere and the mixture was stirred at r~t. for 3 hrs. The mixturewas washed with saturated 

aq. Na2S203 solution and brine, dried over anhydrous Na2SO4, filtered and concentrated to 

dryness. The residue was purified by flash chromatography (silica gel, 0 - 20% EtOAcin PE) to 

give the title compound (7.9 g, 92.1% yield) as white solid. H NMR (400 MHz, CDCl3) 8 7.27 

(s, 1H), 6.88 (s, IH), 5.33 (s, 1H), 2.82 (t,,/= 74 Hz, 4H), 2.11 - 2.02 (m, 2H). LC/MS (ES) 

m/z: 214 (M+H).  

Step 2: 6-bromo-5-hydroxy-2,3-dihydro-1H-indene-4-carbaldehyde 

102761 To a mixture of6-bromo-2,3-dihdro-H-inden-5-ol(6.4 g, 30.0 mmoi) and MgCl2 (82 

g, 90.1 mmol) in TIF (100 mL) was added paraformaldehyde (3.6 g, 120 mmol) underN2 

atmosphere and the mixture was stirred at 80 °Cfor 3 hrs. After cooling to r.t., the reaction 

mixture was diluted with EtOAc (100 mL) and filtered through a pad of Celite. The filtrate was 

washed with IN aq. HCl and brine, dried over anhydrous Na2SO4, filtered and concentrated to 

dryness to give the title compound (5.9 g, 81.5% yield) as yellow solid. 1 NMR (400 MIz, 

CDC13) 5 11.82 (s, 11-1), 10.07 (s, 11-1), 7.62 (s, 1H), 3.17 (t, J 7,5 Hz, 211), 2.87 (t, J= 7.4 Hz, 

2H), 2.19 (p, J= 7,5 Hz, 2H), LC/MS (ES!) m/z: 242 (M-H)-.  
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Step 3: 5-[(benzyloxy)methoxy]-6-bromo-2,3-dihydro-1H-indene-4-carbaldehyde 

[02771 To a mixture of 6-bromo-5-hydroxy-2,3-dihydro-1l-indene-4-carbaldehyde (5.0 g, 20.7 

mmol) and DIPEA (6.9 mL 41,8 mmol) in DCM (100 mL) was added BOMCi (3.5 mL, 25.3 

mmol) drop-wisely at 0 °C under N2 atmosphere and the mixture was stirred at rt. for 3 hrs. The 

mixture was concentrated to dryness. The residue was purified by flash chromatography (silica 

gel, 0 - 10% EtOAc in PE) to givethe title compound (6.6 g88.1% yield) as yellow solid. il 

NMR (400 MHz, CDCL3) 6 11.82 (s, 1H), 10.50 (s, 1H), 7.64 (s, 1H), 7.35 (ddd, J= 9,2, 4,6, 1.7 

Hz, 5H), 5.28( 2,485 (s, 2, 3.21 (1, J -7.5 Hz,2H), 2.86 (dd,J 9.7, 5.5 Hz, 3H), 2,11 

(p, J= 7.6 Hz, 21). LC/MS (ESI) m/z: 361 (M+H).  

Step 4: 6-bronio-5-(methoxynethoxy)-2,3dihydro-11-in dene-4-carboxylic acid 

102781 To a mixture of 5-[(bezyloxy)methoxy]-6-bromo-2,3-dihydro-1-indene-4

carbaldehyde (2 g, 5.54 mmol), NaClO2 (1.1 g, 14.78 mmol) and NaH2PO (3.3 g, 27.50 mmol) 

in t-BuOH- (30 mL) and H20 (10 mL)was added 2-methylbut-2-ene (3.2 g, 45.6 mmol) at 0'C 

and the mixture was stirred at r.t. for 3 hs. The mixture was diluted with EtOAc, washed with 

water and brine, dried over anhydrous Na2SO, filtered and concentrated to dryness. The residue 

was purified by flash chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title 

compound (1.5 g, 71.8% yield) as white solid. LC/MS (ESI) m/z: 378 (M+H) 

Step 5: 6-bromo-5-(netloxymethoxy)-2,3-dihydro-1H-indene-4-carboxylic acid 

102791 To a solution of 6-bromo-5-(methoxymethoxy)--2,3-dihydr-1--indene-4-carboxylic acid 

(1.5 g, 3.98 mmol) in MeOH (20 mL) wasadded SOCl2 (1.44 m, 19.9 mmol) at 0°C -and the 

mixture was stirred at 70°C for 3 hrs. The mixture concentrated to dryness.The residue was 

purified by flash chromatography (silica gel, 0 - 20% EtOAc in PE) to give the title compound 

( O g, 92.7% yield) as white solid, LC/MS (ESI) m/z: 272 (M+H).  

Step 6: 6-cyano-5-hydroxy-2,3-dihydro-H-idee-4-carboxylate 

[02801 To a mixture of-methyl 6-bromo-5-hydroxy-2,3-dihydro-IH-indene-4-carboxylate (1 g, 

3.69 mmol) and Zn(CN)2(0.52 4,43 mmol) in DMF (15 mL) was added Pd(PPh3)4(0.3 g, 0.25 

mmol) under N2 atmosphere. The mixture was degassed under N2 atmosphere for three tines and 

stirred at I10 °Covernight. The mixture was diluted with EtOAc (20 mL), washedwith water 

and brine, dried over anhydrous Na2SO4, filtered and concentrated 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% yield) as white solid. LCMS (ESI) m/z: 218 (M-).  

Step 7: methyl 6-cyano-5-(trifluoronethanesulfoyloxy)-2,3-dihydro-1H-indene-4
carboxylate 

[02811 To a solution of methyl 6-cyano-5-hydroxy-2,3-dhydro-1H-indene-4-carboxylate (400 

mg, 1.8 mmol) in DCM (5 mL) was added pyridine (0.5 mL, 5.5 mmol) and Tf2O (779 mg, 2.7 

mmol) at 0 °C and the mixture was stirred atl. t. for 3 hrs. The mixture was diluted with DCM 

(10 mL), washed with water and brine, dried over anhydrous Na2SO., filtered and concentrated 

to drqiess to give the title compound (500 mg, 77.7% yield) as yellow oil. LC/MS (ESI) m/z: 

350 (M+H) 

Step 8: methyl 6-cyano-5-{imidazo[1,5-alpyridin-7-yl}-2,3-dihydro-1H-indene-4
carboxylate 

[02821 To a mixture of-methyl 6-cy ano-5-(trifluoromethanesulfinyloxy)-2,3-dihydro-IH-indene

4-carboxylate (500 mg, 1.50 mmol) and 7-(tetramethyl-1,3,2 -dioxaborolan-2-vl)imidazo[1.5

a]pyridine (366 mg, 15 mmol) in 1.4-dioxane (8 mL) and water (2 ni) was added K2C03 (622 

mg, 4.5 mmol) followed by Pd(dppf)Cl2 (42 mg, 0.06 mmol) under N2 atmosphere. The mixture 

was degassed under N2 atmosphere for three times and stirred at 80 °C for 16 hrs. The mixture 

was diluted with EtOAc (15 mL),washed with water and brine, dried over anhydrous Na2SO4, 

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.  

LC/MS (ESI) m/z: 318 (M+HI) 

Step 9: 6-cyanoo-5-{imidazo[1,5-alpyridin-7 -yl}-2,3-dihydro-1HI-indene-4-carboxylic acid 

[02831 To a solution of methyl 6-cyano-5- {imidazo[1,5-a]pyridin-7-yl}-2,3-dihydro-1H-indene

4-carboxylate (450 mg, 1.4 mmol) in THF (4 mL), water (1 mL) and MeOl- (1mL) was added 

LiOH (280 mg, 7.O mmol) and the mixture was stirred at 50 °C for 3 hrs.The mixture was 

concentrated to ~-15 volume, diluted with water and washed with EtOAc (2 x 10 mL). The 

aqueous layer was acidified with IN aq. HCl to pH-3 and extracted with DCM (2 x 10 mL). The 

combined organic layers were washed with brine, dried over anhydrous Na2SO4, filtered and 

concentrated to dryness to give the title compound (430 mg, 93.0% yield) as white solid,. H 

NMR (400 MHz, DMSO-d) 8 9.35 (s, 1H), 8.63 (d, J 7.3 Hz, 1.H), 7.96 (dJ= 15.2 Hz, 2H), 
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7.76 (s,1, 6.97 (dd, J= 7.3, 1.6 Hz, 11), 3.01 (dd, J= 13.7, 6.1 Hz, 4H), 2.14 - 2.08 (m, 2H).  

LC/MS (ESI) m/z: 304 (M+H).  

Intermediate B36: 6-fluoro-5-(pyrazolo[1,5-alpyridin-5-y)-2,3-dihydro-1H-inden-4-amine 

o HNO 3 NO2  0 - NaBH 4  HO /TES Fe, NH4CI 

NF MeOH F TFA F EtOH, H20 
F Step 1 NO2 Step 2 NO2 Step 3 NO 2  Step 4 

1 2 3 4 

(AcO)20 HNO3 HCI CuBr2 

F pyridine, DCM N F H2SO 4, AcOH O2N F MeOH O2N F t-BuONO 2 
NH~c NH2 MeCN 

NH2 Step 5 NHAc Step 6 Step 7 NH2  Mep8 
5 6 7 8 

Fe, NH 4CI Pd(dppf)C2, K2CO3 H2N F 

O2N F EtOH, H20 H2N F 1,4-dioxane/H2O 
Br Step 9 Br Step 10 N \ 

9 10 

B36 

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

102841 To fuming nitric acid (150 mL) was added 5-fluoro-2,3-dihydro-1H-inden-1-one (15 g, 

99.9 mmol) inportions at - 10 °C and the reaction was stirred at 0 °C for 1 hr. The mixture was 

poured into ice-water and filtered. The filter cake was washed withwater, dried under vacuum to 

givethe titlecompound (13 g, 66.7% yield) as yellow solid, il NMR (400 MHz, CDCs) 8.40 

(d,,J= 7.1 Hz,iH), 7.41 (d,.>= 10.1 Hz, iH), 3.28 - 325 (n, 2H), 2.83 - 2,80 (m,2H).  

Step 2: 5-fluoro-6-nitr-2,3-dihydro-1H-inden-1-oI 

[02851 To a solution of 5-fluoro-6-nitro-2.3-dihydro-1H-inden-1-one (13 g, 66.6 miol) in 

MeOH (150 mL) was added NaBH4 (3,38 g 99.9 mmol) in portions at 0 °C and the reaction was 

stirred at 0 °C for I hr. The reaction was quenched with saturated aq. NH4Ci solution at 0 C and 

extracted with EtOAc (2 x 50 iL). The combined organic layers werewashed withwater and 

brine, dried over anhydrousNa2SO4, filtered and concentrated to dryness.The residue was 

purified by flash chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title compound 

(12.5 g, 95.1% yield) as yellow solid. TH NMR (400 MHz, CDCla) 6 8.08 (d,J- 7.0 Hz, Il), 

7.14 (d, J= 10.7 1z, IH), 5.30 - 5.27 (i,1H), 3.17 - 3.10 (m, I1H) 2.94 - 2.86 (m, I1) .1 63 

2,55 (in, IH), 2.10 - 2.01 (n, IH).  

107



WO 2023/056264 PCT/US2022/077120 

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

[02861 To a solution of 5-fluoro-6-nitro-2,3-dihvdro-11H-inden--ol (12.5 g, 63.4 mmol) in TFA 

(80 mL) was added TES (20.5 mL, 126.8 mmol) at 0 °C and the reaction was stirred at 30 °C for 

16 hrs. The mixture was poured intoice-water and extracted with EtOAc (3 x 30 mL). The 

combined organic layers werewashed with water and brine, dried over anhydrous Na2SO4, 

filtered and concentrated to dryness. The residue was purified by flash chromatography (silica 

gel, 0 - 10% EtOAc in PE) to give the title compound (10 g, 87.1% yield) as yellow solid.1 H 

NMR (400 MHz, CDCi) 6 7.88 (d, J- 7.0 Hz, 1H), 7.10 (d,,J= 10.9 Hz, llH), 3.00 - 2.97 (m, 

211), 2.22 - 2.14 (m,2H), 0.93 (tJ 7.9 Hz, 2H).  

Step 4: 6-fluoro-2,3-dihydro-1H-inden-5-anine 

102871 To a solution of 5-fluoro-6-nitro-2,3-dihydro-IH-indene (10 g, 55.2 nmol) in EtOH (80 

mL) and 1120 (80 nL) was added Fe powder (15.4 g, 276 nm ol) followed by N4C (14.8 g, 

276 nmol) and the mixture was stired at 100 °C for 30 mins. The mixture was filtered and the 

filtrate was extracted with EtOAc (3 x 50 nL) The combined organic layers were washed with 

brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness to give theitie 

compound (8 g, 95S9% yield) as yellow solid. LC/MS (ESI) m/z: 152 (M+).  

Step 5: N-(6-fluoro-2,3-dihyidro-1H-inden-5-yi)acetamide 

[02881 To a solution of 6-fIuoro-2,3-dihydro-I11-inden-5-amine (8 g, 52.9 mmol) in DCM (80 

mL) was added pyridine (12.8 mL, 158.7 mmol) followed by acetic anhydride (8.1 g, 79.4 

mmol) at 0 °Cand the mixture was stirred at r.t. for 1 hr The mixture was washed with IN aq.  

HCl and brine, dried over anhydrous Na2SO4, 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 yellow solid. 'H NMR (400 MHz, CDCl3) 8.05 (d, J= 7.4 lz, 

iH), 7.32 (s, iH), 6.92 (d, J= 10.9 Hz, IH), 2.86 (q, J= 7,3 Hz, 5H), 2,20 (s, 3H), 2,11 - 2,04 

(i, 2H). LC/MS (ESI) m/z: 194 (M+H) 

Step 6: N-(6-fluoro-4-nitro-2,3-dihydro-1f-inden-5-y)acetamnide 

[02891 Nitric acid (40 nL) was slowly added to sulfuric acid (40 nL) 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-fuoro-2,3-dihydro-1H-inden-5-yl)aceamide(9.0 g, 46.6 mmol) in 

AcOH (80 nL) and sulfuric acid(40 mL)whilekeeping theinnertemperaturebelow 30 °C. The 

108



WO 2023/056264 PCT/US2022/077120 

mixture was stirred at room temperature for 1 hr and then pouredinto ice-water. The mixture 

was filtered and the filter cake waswashed with water, dried under vacuum to give the title 

compound (7.0 g, 63.1% yield) as yellow solid. H NMR (400 MHz, CDCl3) 8 7.24 (d, J- 9.4 

Hz, 1H), 3.13 (t, J=- 7.4 Hz, 2H), 2.99 (t, J=- 7.5 Hz, 211), 2.20 - 2.12 (in, 511). LCMS (ESI) 

m/z: 255 (M-H).  

Step 7: 6-fluoro-4-nitro-2,3-dihydro-1H-inden-5-amine 

[02901 To a solution of N-(6-fluoro-4-nitro-2,3-dihydro-1H-inden-5-yl)acetamide (7g, 29.4 

mmol) in EtOH (70 mL) was added 6 N aq. HC- (20 mL) at 0 °C and the mixture was stirred at 

100 °C for 16 hrs. The mixture was concentrated to dryness andthe residue was basifiedwith2 

M aq. NaOi solution to p1-P0. The mixture was extracted with DCM (3 x20 mL) andthe 

combined organic layers werewashed with brine, dried over anhydrous Na2SO4, 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) m/z: 

197 (M-H).  

Step 8: 5-brono-6-fluoro-4-nitro-2,3-dihydro-lR-indene 

102911 To a mixture of`CuBr2 (4.27 g, 19.12 mmoi) in MeCN (30 mL) was added t-BuONO 

(2.89 g,28.04 mmol) under N2 atmosphere and the mixture was stirred at 60 °C for 10 mnins.  

Then a solution of6-fluoro4-nitro-2,3-dihydro-1H-inden-5-amine (2.5 g, 12.7 mmol) in MeCN 

(20 mL) wasadded drop-wisely and the resulting mixture was stirred at 60 °C for another 30 

mins. The reaction was quenched with 1M aq. HCl and extracted with EtOAc (2 x20 mL).The 

combined organic layers were dried over anhvdrous Na2SO4, filtered and concentrated to 

dryness. The residue was purified by flash chromatography (silica gel, 0 - 2% EtOAc in PE) to 

give the title compound (2.3 g, 69.4% yield) as yellow solid. H NMR (400 MHz, CDCl3) 6 7.15 

(d, J= 7.8 lIz, 1), 3.03 - 2.96 (m, 411), 2.22 - 2.15 (m, 2H).  

Step 9: 5-bro mo-6-fluoro-2,3-dihydro-H4-inden-4-amine 

102921 To a solution of 5-bromo-6-fluoro-4-nitro-2,3-dihydro-IJ-1-indene (2.3 g, 8.84 mmol) in 

EtOll (30 mL) and 1120 (30 mL)was added Fe powder (2.47 g, 44.2 mmol) followed by NH4C 

(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 extracted with EtOAc three times and the combined organic layers were 
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washed with water and brine, dried over anhydrous Na2SO4, filtered and concentrated to give the 

title compound (2.0 g, 98.3% yield) as yellow solid. LC/MS (ESI) m/z: 230 (M+-1H).  

Step 10: 6-fluoro-5-(pyrazolo[1,5-alpyridin-5-yl)-2,3-dihydro-1H-inden-4-amine 

[02931 To a mixture of 5-bromo-6-fluoro-2,3-dihydro-1HI-inden-4-amine (500 mg, 2.17 inmo) 

and 5-(tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazolo[1,5-a]pyridine (690 mg, 2.82 mmol) in 1,4

dioxane (10 mL) and 20 (1.5 mL) was added K2C03 (751 mg, 5.43 mmol) followed by 

Pd(dppf)Cl2 (80 tg, 0.11 mmoil) under N2 atmosphere. The mixture was degassed under N2 

atmosphere for three times and stirred at 100 °C for I hr. The mixture was diluted with EtOAc, 

washed with waterand brine, dried over anhydrous Na2SO4, filtered 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% yield) as yellow solid. iH NMR (400 MIz, CDC13) 6 8.54 

(d, J= 7.1 Hz, 1H), 7.98 (d, J= 2.1 Hz, 1H), 7.58 (s, 1H), 6.78 (d, 3= 7.2z 1H), 6.54 (d J

1. Hz,1H),6.51(d,3=9.5Hz,1),3.73 (s,2 ), 2.94 (tJ= 7.5 Hz, 2H),272 (t, J=73 Hz, 

211), 2.21 - 2.13 (m,2H). LC/MS (ESI) (m/z): 268 (M+H)1.  

Intermediate B37: 5--methyl-6-( pyrazolo[1,5-apyridi-5-yl)-2,3-dihydrobenzofuran-7

amine 

0 OH 0 00 0 
Br F LDA, DMF Br F NaCIO 2, NaH2PO4  Br F K2CO3, Mel : B F NaOMe Br O 

THF t-BuOH, H 2O DMF DMF 

1 step 1 2 step 2 3 step 3 4 step 4 5 

O 0 0 0 0 0 1) (COCI)2, DMF 
AICl   Br OH Br2. Br N TFA, DCM Br N O DCM 

DCM K2CO3, DMF OH 2)AICl3,DCE 

step 5 6 step 6 7 step 7 8 step 8 

OOOO,,O ON. O 
000 

0 OH 
Br 0 TFA, Et3SiH Br N O H 2, Rh/C B N NaOH Br N PPA, t-BuOH 

EtOH MeOH, H 20 DIPEA, toluene 

10 O step 9 11 step 10 12 step 11 13 step 12 

O'B.O0 
O 
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Step 1: 2-brono-6-fluoro-3-nethylbeiizaldehyde 

[02941 To a solution of 2-bromo-4-fluoro-1-methylbenzene (13.2 mL, 106 mmol) in TIF (200 

mL) was added LDA (63.5 mL, 127 mmol, 2 M in TIF) drop-wisely at -70 C under N2 

atmosphere and the mixture was stirred at -70 °C for 30 mins. DMF (18.0 m,233 mmol) was 

added drop-wisely to the mixture at -70 °C and the resulting mixturewas stirred at -70 °C for 0.5 

hour. The mixture was uenched with saturated aq. N1 4 Cl solution at 0 °C and extracted with 

EtOAc (2 x 100 mL). The combined organic layers were washed with brine, dried over 

anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by flash 

chromatography (silica gel, 0 - 9% EtOAc inPE) to give the title compound (22 g, 95.8% yield) 

as yellow solid. 11- NMR (400 MHz, CDCl3) 6 10.39 (s, 1H), 7.42 (dd, J= 8.2, 5,9 z, 1H), T7.05 

(t, J= 9,2 Hz, i H), 2.44 (s, 3H).  

Step 2: 2-bromo-6-fluoro-3-methylbenzoic acid 

[02951 To a mixture of 2-bromo-6-fluoro-3-methylbenzaldehyde (22 g,101 mmol) and 2_ 

methyl-2-butene (59,6 mL, 710 mmo) in t-BuOH (440 mL) was added a mixture of NaCiO2 

(18.3g 203 mmol) and NaH2PO4 (25.8 mL, 304 mmol) in 120 (260 niL) drop-wisely at 0 °C 

and the mixture was stirred atroomtemperature for 30 mins. The mixturewas acidified with IN 

aq, HCi to pH-3 and extracted with DCM (3 x 50 mL).The combined organic layers were 

washed with brine, dried over anhydrous Na2SO., filtered and concentrated to dryness.The 

residue was purified by flash chromatography (silica gel, 0 - 10% MeOl in DCM) to give the 

title compound (18.6 g, 78.7% yield) as yellow solid. 1H NMR (400 MHz, DMSO-d) 6 7.47 (dd, 

J= 8.3, 6.4 Hz, IH), 7.28 (t, J= 8.7 Hz, H), 235 (s, 3H). LC/MS (ESI) m/z: 231/233 (M-H)-.  

Step 3: methyl 2-bromo-6-fluoro-3-methylbenzoate 

[02961 To a solution of 2-bromo-6-fluoro-3-methylbenzoic acid (18 g, 77.240 mmol) in DMF 

(180 mL) was added K2CO3 (16.0 g, 116 mmoi) and Mel (5.77 mL, 92.7 mmol) at 0 C and the 

mixture was stirred at r.t. for 2 hrs. The mixture was dilutedwith EtOAc, washedwith water and 

brine, dried over anhydrous Na2SO4, 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% yield) as yellow oil. 'iH NMR (400 MHz, CDCl3) 6 7.27 (dd,,J= 8.3, 6.2 Iz, Ill), 

7.00 (t, J=8.5 Hz, i),3.97 (s, 3H), 2.39 (s,3H1).  

H l
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Step 4: methyl 2-bromo-6-methoxy-3-methylbeizoate 

[02971 To a solution of methyl 2-brormo-6-fluoro-3-methylbenzoate (16.5 g, 66.8 mmol) in DMF 

(160 mL) was added NaOMe (26.5 g, 147 mmol) at 0 °C under N2 atmosphere and the mixture 

was stirredat 50 °C for 2 hrs. The mixture was poured into ice-water (100 mtL) and extracted 

with EtOAc (3 x 80 mL). The combined organic layers were washed with brine, dried over 

anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by flash 

chromatography (silica gel, 0 - 5% EtOAc in PE) to give the title compound (14.1 g, 815% 

yield) as yellow oil. IH NMR (400 Mz, CDCl3) 6 7.21 (d,,J= 8.5 Hz, 1H), 6.80 (d, J= 8,5 Hz, 

iH), 3.94 (s, 311), 3.80 (s, 311), 2.34 (s, 3H).  

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

102981 To a solution of methyl 2-bromo-6-methoxy-3-methylbenzoate (14 g, 54.0 mmol) in 

DCM (260 miL)was added AICI3 (14.4 g, 108 mmol) at 0 °Cunder N2 atmosphere and the 

mixture was stirred at 45 °C for 20 mins. The mixture was poured into ice-water (100 mL) and 

extracted with DCM (4 x 50 mL), The combined organic layers were washed with brine,dried 

over anhydrous Na2SO4, filtered and concentratedto dryness. The residue was purified by flash 

chromatography (silica gel, 0 - 10% EtOAc in PE) to give the title compound (13 g, 98.2% yield) 

as yellow oil, 1H NMR (400 MHz, CDCi) 6 10.06 (s, IH), 7.26 (dJ= 8.5 Hz, i H), 6.87 (d, J= 

8.5 Hz, 111), 3.99 (s, 311), 2.36 (s, 311). L/MS (EST) m/z: 245/247 (M+H1).  

Step 6: methyl 2-bromo-6-(2-(tert-butoxy)-2-oxoethoxy)-3-methylbenzoate 

102991 To a mixture of methyl 2-bromo-6-hydroxy-3-methylbenzoate (1i g, 44.9 mmol) in DMF 

(I 10 mt) was added tert-butyl 2-bromoacetate (9.81 miL, 67.3 mmol) and K2CO3 (12.4 g, 89.8 

mmol) and the mixture was stirred at 65 °Covernight. The mixture was diluted with EtOAc, 

washedwith water and brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness.  

The residue was purified by flash chromatography (silica gel 0 - 10% EtOAc in PE) to give the 

title compound (16 g, 99.2% yield) as yellow oil. LC/MS (ESI) m/z: 359/361 (MAHf).  

Step 7: 2-(3-bromo-2-(nethoxycarbonyl)-4-methylphenoxy)acetic acid 

[03001 To a solution of methyl 2-bromo-6-[2-(tert-butoxy)-2-oxoethoxv-3-methylbenzoate (17 

g, 47.3 mmol) in DCM (200 mL)was added TFA (100 miL) at 0 C and the mixture was stirred 

at r.t. for 2 hrs. The mixture was concentrated to dryness and co-evaporated 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. LC/MS (ESI) mz: 301/303 (M-H)-.  

Step 8: methyl 6-broo-5-methyl-3-oxo-2,3-dihydrobenzofuran-7-carboxylate 

[03011 To a solution of 2-[3-bromo-2-(methoxycarbonyl)-4-methylphenoxy]acetic acid (16.9 g, 

55.n7mmol) in DCM (200 mL) was added DMF (4.30 ml, 55.7 mmol) followed by drop-wise 

addition of Oxalyl chloride (9.4 mL, 111 mmol) at 0 'C under N2 atmosphere and the mixture 

was stirred at r.t. for1hr. The mixture was concentrated to dryness and the residue was dissolved 

in DCE (200 mL). AiCl3 (14.8 g,il l mmol) was added at 0 'C under N2 atmosphere and the 

resulting mixture was stirred at 50 °C for 3 hrs.The mixture was poured into ice-water (200 nL) 

and extracted with DCM (4 x 100 mL).The combined organic layers were washed with brine, 

dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by 

flash chromatography (silica gel, 0 - 10% of EtOAc in PE) to givethe title compound (2.2g, 

13.8% yield) asyellow solid. 111 NMR (400 MHz, CDC3) 8 7.58 (s, 1H), 4.67 (s, 2H), 4.00 (s, 

311), 2.45 (s, 311). LC/MS (ESI) mi/z:285/287 (M+I)'.  

Step 9: methyl 6-bromo-5-methyl-1-benzofuran-7-carboxylate 

103021 To a solution of methyl 6-bromo-5-methy-3-oxo- 2 ,3-dihydro-I-benzofuran-7

carboxylate (3.2 g, 11.2 mmoil) in TFA (32 mL) was added EtSiH (18.1 inL, 112 mmol) at 0 °C 

and the mixture was stirred at 70 °C for 16 hrs. The mixture was cooled to room temperature 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 (1.9 g, 62.9% 

yield) as white solid. '11NMR (400 MHz, CDCt) 6 7.62 (d, Jr 2.0 lz, 1H), 7.54 (s, 1H), 6.71 

(d, J= 2.4 Hz, 111), 4.04 (s, 311). 2.51 (s, 311). LC/MS (ESI) m/z: 269/271 (M+H).  

Step 10: methyl 6-bromo-5-methyl-2,3-dihydro-1-benzofuran-7-earboxvlate 

[03031 To a solution of methyl 6-bromo-5-methyl-I-benzofuran-7-carboxylate (1.9 g, 7.06 

mmol) in EtOl (20 mL) was added Rh/C (0.19 g, 5% wt) at r.t. under N2 atmosphere and the 

mixture was stirred tinder a 112 balloon at 30 °C for 3 hrs. The mixture was filtered and the 

filtratewasconcentrated under vacuum to give the title compound (1.7 g, 88.8% yield) as white 

solid. 1H NMR (400 MHz, CDC3) 5 7.11 (s, 1H), 4.63 (t, J= 8.7 Hz, 2H), 3.94 (s,311), 3.15 (t, J 

= 8.7 Hz, 2H), 2.33 (s,31H), LC/MS (ESI) m/z: 271/273 (M+H).  
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Step 11: 6-brono-5-nethyl-2,3-dilydro-1-bezofura-7-carboxylic acid 

[03041 To a solution of methyl 6-bromo-5-methyl-2,3-dihydro--benzofuran-7-carboxylate (1.7 

g6.27 mmol) in MeOH (20 nL) and water (7 mL) was added NaOH (0.75 g, 18.81 mmol) at 0 

°C and the mixture was stirred at 80 C for 12hrs The mixture was concentrated to dryness and 

the residue was dissolved in water (20 mL). The mixture was acidified with IN aq. HCl to p-3 

and extractedwith EtOAc (3 x 20 nL). The combined organic layers were washed with brine, 

dried over anhydrous Na2SO4, filtered and concentrated to dryness to give the title compound 

(1.3 g, 80.6% yield) as brown solid. IIH NMR (400 MHz, DMSO-d6) 8 7,25 (s, 1H), 4,57 (t,,J= 

8.8 Hz, 2H), 3.14 (t, J- 8.4 Hz, 21), 2.27 (s, 3H). LC/MS (ESI) m/z: 255/257 (M-H) 

Step 12: tert-butyl N-(6-bromo-5-methy-2,3-dihydro--benzofurafn-7-yl)carbamate 

103051 To a solution of 6-bromo-5-methy!-2,3-dihydro-1-benzofuran-7-carboxylic acid (1.3 g, 

5.06 mmol) int-BuOH (10 nL) 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 

ror 3 hrs.The mixture was cooled to r.t. 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 (1 g, 603% yield) as brown solid. 1H NMR (400 MHz, DMSO-d) 6 8.41 (s, 11), 

7.10 (s, i H), 4.53 (t, = 8.8 Hz, 2H), 3,15 (t,J= 8.8 Hz, 2H), 2.27 (s, 3H), 1.40 (s, 9H) LC/MS 

(ESI) m/z: 328/330 (M+H) 

Step 13: 6-bronio-5-nethyl-2,3-dihydro-1-benzofuran-7-amine 

103061 To a solution of tert-buty N-(6-brono-5-nethyl- 2,3-dhydro-I-benzofuran-7

yl)carbamate ( 1 g, 3.35 mmo!) in EtOAc (4 mL) was added HC/1,4-dioxane (4 mL, 4M) at 0 

°Cand the reaction was stirred at 30 °C for 3 hrs. The mixture was concentrated under reduced 

pressure to dryness and the residue was neutralized with saturated aq. NaHC03 solution. The 

mixture was extracted with DCM (3 x 10 n) and the combined organic layers were washed 

with brine, dried over Na2SO4, filtered and concentrated to dryness to give the title compound 

(660 mg, 86.4% yield) as yellow solid. 'l lNMR (400 MHz, DMSO-d) 6 6.51 (s, 11), 4.51 (t, J 

= 8.8 Hz, 3H),,308 (t,J= 8.6 Hz, 2H), 2.21 (s, 3H) LC/MS (ESI) nmz: 228/230 (M+H) 

Step 14: 5-nethyl-6-{pyrazolo[1,5-alpyridiii-5-y}-2,3-dihydro-1-benzofuran-7-anine 

103071 To a mixture of 6-bromo-5-fluoro-2,3-dihydro-1-benzofuran-7-amine (500 tg, 2.16 

mmol), 5-(tetramethyl-1,3,2-dioxaborolan-2-y)pyrazolo[1,5-apyridine (107 mg, 0.44 mmol) 
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and K2CO3 (182 mg, 1.32 mmol) in 1,4-dioxane (8 niL) and 120 (2 mL) was added Pd(dppfl)Cl2 

(32.1 mg, 0.04 mmo) under N2 atmosphere, themixture was degassed under N2 atmosphere for 

three times and stirred under N2 atmosphere at 100 °C for 1 hr. The mixture was diluted with 

EtOAc1,washed with water and brine, dried over anhydrous Na2SO4, filtered and concentrated 

dryness. The residuewas purified by flash chromatography (silica gel, 0 - 50% EtOAc in PE) to 

give the title Compound (126 mg, 22.3% yield) as gray solid. H NMR (400 MHz, CDCi3) 5 8.55 

(d,1 =7.1 Hz, 1H), 7.98 (d,,J= 1.9 Hz, 11), 7,43 (s, iH), 6.65 (d, J= 7.1 iz, 1H), 6.6 (s, 11), 

6.53 (s, ),4.61 (t1, j= 8.7 Hz, 211), 3.45 (s, 21), 3.23 (t, J= 8.7 Hz, 2H), 2.03 (s, 3).LC/MS 

(ESI) m/z: 266(M+H)I.  

Intermediate B38: 5-fluro-6-(pyrazolo[1,5-alpyridin-5-yl)-2,3-dihydrobenzofuran-7-amine 

HO,,: N HO B,,, 3 HNONH4Ni1/2SO4  NBrpo 190 C . HO 

F DCM O2N F K2CO3,MeCN NMP 
Br Step 1 Br Step2 02N F Step3 02N F 

Br Br 

1 2 3 4 

0 OH 

O 

03 HO NaBH4 S HO PPh3, DIAD Fe, NH4CI 
DCM MeOH THF 2N N F EtOH/H20 

Step 4 02N F Step 5 02N F Step 6 Br Step 7 
Br Br 

5 6 7 

O . H 2N F 

H 2N F Pd(dppf)Cl2,K2CO3 

Br 1,4-dioxane, H 20 
N\ 

Step 8 .  

8 B38 

Step 1: 3-bromo-4-fluoro-2-nitrophenol 

[03081 To a suspension of 3-bromo-4-fluorophenol (16 g 84 mmol) and ammonium nickel

(1)sulfate (12g, 42 mmol) in DCM (100 mL) was added conc.HNO3 (5.74 mL, 89 mnol) over 

10 min while maintaining the internal temperature below 25 °C with an ice bath. The resulting 

mixture was allowed to stir for 20 min and poured into ice-water. The layers were separated and 

the aqueouslayer was extracted with DCM (3 x 30 mL). The combined organic layers were dried 

over anhydrous Na2SO, filtered and concentrated to dryness. The residue was purified by flash 

chromatography (silica gel, 0 - 30% EtOAc in PE) to give the title compound (7 g, 35.3% yield) 
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as yellow solid. IH NMR (400 MHz, CDCi3) 8 9.09 (s, 11), 7.30 (dd, J= 9.2, 7.6 Hz, 1H), 7.12 

(dd, J- 9.3, 4.6 Hz, 1H), 

Step 2: 2-brono-1-fluoro-3-nitro-4-(prop-2-en-1-yloxy)beiizeie 

[03091 To a solution of 3-bromo-4-fluoro-2-nitrophenoi (20 g, 84.8 mmoi) in acetonitrile (110 

mL) was added K2CO3 (35.1 g, 254 mmol) and 3-bromoprop-1-ene (14.75 mL, 169.5 mmol) at 

room temperature and the mixture was stirred at 90 °C for 3 hrs.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 g98.3% 

yield) as light yellow oil., 1H NMR (400 MHz, DMSO-do) 7.63 (t,,J= 9.2 Hz, 1H), 7,43 (dd, J 

= 9,2, 4.0 iz, 1H), 56.00 - 5.91 (m, 1H), 5.31 (m, 2H), 5.37 - 5.26 (dJ= 4.8 Hz, 2H). LC/MS 

(ESI) m/z: 276/278 (M+H).  

Step 3: 3-bromo-4-fluoro-2-nitro-6-(prop-2-en-1-yl)phenol 

[03101 A solution of 2-bromo-1-fluoro-3-nitro-4-(prop-2-en-1-yloxy)benzene (13.8 g, 50.0 

imol) in NMP (65 mL) was stirred at 190 °C for 3 hrs. The mixture was cooled to room 

temperature and poured into ice-water (100 mL). The mixture was extracted with EOAc (3 x 60 

mL).The combined organiclayers were dried over anhydrous Na2SO4, filtered and concentrated 

to dryness. The residue was purified by flash chromatography (silica gel, 0 - 10% EtOAc in PE) 

to give the title compound (4.9 g, 35.5% yield) as yellow oil. iH NMR (400 MHz, CDC3) 5 9.29 

(s, 1H), 722 (dJ= 8.5 Hz, 'H), 5.97 (d,, = 2.7 Hz, 1H), 537 - 5.29 (m, 1H), 3.44 (d, J= 6.6 

Hz, 2H). LC/MS (ESI) m/z: 276/278 (M+H).  

Step 4: 2-(4-bromo-5-fluoro-2-liydroxy-3-iiitrophenyl)acetaldehyde 

[03111 To a solution of3-bromo-4-fiuoro-2-nitro-6-(prop-2-en-1-yl)phenol (4.9 g, 1 7 .8 mmol) 

DCM (10 ml.) was bubbled with 03 at -55 °C for20mins followedby theaddition ofMe2S(I 

mL, 13.52 nmol) and the mixture was stirred at 25 °C for 20 mins. The mixture was 

concentrated to dryness and the residue was purified by flash chromatography (silica gel, 0 - 5% 

EtOAc in PE) to give the title compound (4.5 g, 91.2% yield) as yellow solid. H NMR (400 

MHz, CDCl3) 5 9.87 (t, J= 7.6 Hz, Il), 7.05 (d, J= 5.8 Hz, 1H), 3.64 (d, J 1.3 Hz, 211).  

LC/MS (ESI) m/z: 278/280 (M+H), 

116



WO 2023/056264 PCT/US2022/077120 

Step 5: 3-brono-4-fluoro-6-(2-hydrxyethyl)-2-nitrophenoI 

[03121 To a solution of 2-(4-bromo-5-fluoro-2-hydroxy-3-nitrophenyi)acetaldehyde (4.5 g, 162 

mmol) in MeOH (5 mL) was added NaBH4 (733 mg, 19.4 mmol) in portions at 0 °C and the 

mixture was stirred at 25 °C for 30 mins. The mixture was quenched with saturated aq, NH4C 

solution (50 mL), acidifiedwith IN aq. HC to pH~5 and extracted with EtOAc (3 x 20 mL). The 

combined organic layers were washed with brine, dried over anhydrous Na2SO4, filtered and 

concentrated to dryness to give the title compound (4.3 g, 94.9% yield) as yellow solid, 'H NMR 

(400 MHz, CDC3) 7.09 (d,I= 5.2 Hz, i H),2.94 (t,,J= 5.3 Hz, 211), 2.84 (t,.J= 5.2 Hz, 211).  

LC/MS (ESI) m/z: 280/282 (M+H), 

Step 6: 6-brono-5-fluoro-7-nitro-2,3-dihydro-1-benzofuran 

103131 To a mixture of 3-bromo-4-fiuoro-6-(2-hydroxyethyl)-2-nitrophenoi (4.3 g, 15.4 mmoi) 

and PPh3 (8.05 g, 30.7 mmol) in THF (3 mL) was added DIAD (4.57 mL, 23.03 mmol) drop

wisely at 0 °C under N2 atmosphere and the mixturewas stirred at 25 °C for 3 hrs. The mixture 

was concentrated 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%yield) as yellow solid. 1H NMR 

(400 MHz, CDCl3) 6 7.14 (d, J= 7.2 lz,11H), 4.79 (t, J= 8.8 Hz, 211),3.29 (t,Jr 8.7 Hz, 211).  

LC/MS (ESI) m/z: 262/264 (M+H).  

Step 7: 6-brono-5-fluoro-2,3-dihydrobenzofuran-7-anine 

103141 To a solution of 6-bromo-5-fluoro-7-nitro-2.,3-dihydrobenzofuran (1 g, 3.82 mmol) in 

EtOH (10 mL)and H20 (3 mL) was added Fe powder (0.85 g, 15.3 mmiol) followed by NH4Cl 

(1.63 g, 30.53 mmio) at room temperature under N2 atmosphere and the reaction was stirred at 

50 C for 1 hr. The mixture was filtered and the filtrate was concentrated to dryness to give the 

title compound (850 mg, 95,9% yield) as yellow solid. LC/MS (ESI) m/z: 232/234 (M+Hi).  

Step 8: 5-fluoro-6-(pyrazolo[1,5-a]pyridin-5-y)-2,3-dihydrobenzofuran-7-amine 

[03151 To a mixture of 6-broio-5-fluoro-2,3-dihydrobenzofuran-7-amine (250 mg, 1.08 rmol) 

and 5-(4,4,5,5-tetramethyl-1 3,2-dioxaborolan-2-.yl)pyrazolo[1,5-a]pyridine (263 mg, 1.08 

mmol) in 1,4-dioxane (6 m.) and H20 (2 mL) was added K2C03 (372.3 mg, 2.69 mmiol) 

followed by Pd(dppf)C2 (78.8 mg, 0.11 mmil) under N2 atmosphere. The mixturewas degassed 

under N2 atmosphere for three timesand stirred at 100 °C under N2 atmosphere for I hr. The 

mixture was diluted with water and extracted with EtOAc (3 x 10 mL).The combined organic 
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layerswere washedwith brine, dried over anhydrous Na2SO4, filtered and concentrated to 

dryness. The residue was purified by flash chromatography (silica gel 0 - 30% EtOAc in PE) to 

give the title compound (140 mg, 48.3% yield) as yellow solid. LGCIS (ESI) (m/z): 270 

(M+HI)I-.  

Intermediate B41: (7-aino-6-(pyrazlo[1,5-apyridin-5-yl)-2,3-dihydro-iH-inden-5

yl)methanol 

Pd(dppf)C1 2, CO I HNO 3, H2SO 4  O - oN HCI 

Br MeOH, Et3N AcOH O2N EtOH 
NyNH Step 1 N NH O Step 2 NH O Step 3 
0 00 

1 2 3 

CuBr2, 
isopentyl nitrite Fe/NH4C Pd(dppf)Cl 2,K2CO3 

0 2N / O MeCN 02 N / O EtOH/H 20 H2N / O- 1,4-dioxane/H20 

NH 2 O Br 0 Br 0 
Step 4 Step 5 Step 6 

4 5 6 

H 2N 0  LiAIH4  H2N OH 
0  THF 

N \ Step7 N 

7 B41 

Step 1: methyl 6-acetamido-23-dihydro--indene-5-carboxylate 

[03161 To a solution of N-(6-bromo-2,3-dihydro-il-inden-5-yl)acetamide (7 g, 27.5 mmol) in 

MeOH (80 mL) and TEA (20 mL) was added Pd(dppf)C2 (2.02g 2,75 mmol) at room 

temperature under N2 atmosphere. The mixture was degassed under N2 atmosphere for three 

times and stirred under CO atmosphere at 80 °C for 16 hrs. The mixture was cooled to room 

temperature and concentrated to dryness. The residue was purified by flash chromatography 

(silica gel, 0 - 50% EtOAc in PE) to give the title compound (3.6 g, 56.0% yield) as yellow solid.  

LC/MS (ESI) m/z: 234 (M+H).  

Step 2: methyl 6-acetainido-7-nitro-2,3-dihydro-H-indene-5-carboxylate 

[0317] HN03 (10 mL, 42% w.t.) was slowly added 10 H2SO4 (8 mL) at 0 °C while keeping the 

internal temperature below 20 C. The mixture was stirred at 0 °C for 10 mins. Then a mixture of 

methyl 6-acetamido-2,3-dihydro-IH-indene-5-carboxylate (1.9 g8, 15 mmol) in AcOH (10 mL) 

H 8
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and 12SO4 (5 nL) was added at 0 °C. The resulting mixture was stirred at room temperature for 

10m sand poured onto ice-water. The mixture was basified with 2 M aq.NaOH- to pH~8 and 

extracted with EtOAc (3 x20 mL).The combined organic layers were washed with water and 

brine, dried over anhydrous Na2SO4, filtered and concentrated to dryness. The residue was 

purified by flash chromatography (silica gel, 0 -- 40% EtOAc in PE) to give the title compound 

(1-5 g, 66,2% yield) as yellow solid. 'H NMR (400 MHz, CDCh) 6 10.19 (s, 1H), 8.01 (s, 1H), 

3.95 (s, 3H), 3.20 (t,,J= 75 Hz, 211), 3.02- 2.98 (, 211), 2.21 (s, 311), 2.18 - 2.13 (n, 211).  

LC/MS (ESI) m/z: 279 (M+H).  

Step 3: methyl 6-amino-7-nitro-2,3-dihydro-1H-indene-5-carboxylate 

[03181 To a solution of methyl 6-acetamido-7-nitro-2,3-dihydro-1 H-indene-5-carboxylate (1.5 g, 

5.39 mmol) in EtOH (20 nL) was added aq.HCi (10 mL, 6M) at room temperature and the 

mixture was stirred at 100 °C for 8 hrs. The mixture was concentrated under reduced pressureto 

dryness and the residue was basified with drop-wise addition of 2M aq.NaOH solution.The 

aqueous layer was extractedwith DCM (2 x 20 nL). The combined organic layers werewashed 

with brine, dried over anhydrous Na2SO4, 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, 

723% yield) as yellow solid. 1 H NMR (400 MHz, CDCh) 6 8.18 (s, 211), 8.03 (s, 111), 3.89 (s, 

3H), 3.35 (t, J= 7.5 Hz, 2H), 2.86 (t,J= 7.5 Hz, 211), 2.12 - 2.04 (in, 211). LC/MS (ESI) m/z: 

237 (M+H) 

Step 4: methyl 6-bromo-7-nitr-2,3-dihydro-1H-indene-5-carboxvlate 

[03191 To a solution of methyl 6-amino-7-nitro-2,3-dihvdro-1H-indene-5-carboxyiate (0.9 g, 

3.81 mmol) in MeCN (8 mL) was added 3-methylbutyl nitrite (0.56 mL, 4.19 mmol) and the 

mixture was stirred at 55 °C for 10 mins. Then CuBr2 (0.94 g, 4.19 mmoi) was added and the 

resulting mixturewas stirred at 70 °C for 20 mins. The mixture was cooled to room temperature 

and IN aq.iCl (20 iL) was added. The mixture was extracted with EtOAc (3 x 20 mL) and the 

combined organic layers were washed with brine, dried over anhydrous Na2SO4, 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% yield) as yellow solid. 111 NMR 400 MHz, CDCh) 

8 7.71 (s, 1H), 3.95 (s, 3H), 3.04 - 2.98 (m, 4H), 2.25 - 2.17 (m, 2).  

i 19
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Step 5: methyl 6-bromo-7-itro-2,3-dihydro-H-indene-5-carboxylate 

[03201 To a solution of methyl 6-bromo-7-nitro-2,3-dhydro-iH-indene-5-carboxylate (700 mg, 

2.33 mmol) inEtO- (10 mL) and 1120 (5 mL)was added Fe (521 mg, 9.33 mmol) and NH4C 

(998 mg, 18.7 mmol) at room temperature and the mixture was stirred at 90 °C for 20 mins.The 

mixture was filtered and the filtrate was extracted with EtOAc (2 x 10 mL) The combined 

organic layers were washed with water and brine, dried over anhydrous Na2SO4, filtered and 

concentrated to dryness. The residue was purified by flash chromatography (silica gel, 0 - 10% 

EtOAc in PE) to give the title compound (500 mg, 79.4% yield) as yellow solid. LC/MS (ESI) 

mi/z: 270/272 (M+H1)1.  

Step 6: methyl 7-amino-6-(pyrazoio1,5-apyridin-5-yl)-2,3-dihydro-1H-indene-5

carboxylate 

[03211 To a mixture of methyl 6-bromo-7-nitro-2,3-dihvdro-iH-indene-5-carboxvate (100 mg, 

0.37 mmol) and 5j-(etramehyl-1,3,2-dioxaborolan-2-yl)pyrazolo[1,5-a]pyridine (108 mg, 0.44 

nmnol) in 1,4-dioxane (4 mL) and H20 (1mL) was added K2C3 (128 mg, 0.93 mmol) followed 

by Pd(dppf)Cl2 (27 mg, 0.04 mmoi) under N2 atmosphere.The mixture was degassed under 

under N2 atmosphere for three times and stirred at 100 °C for 2hrs. The mixture was diluted with 

EtOAc, washed with water and brine, dried over anhydrous Na2SO4, filtered and concentrated to 

dryness. The residuewas purified by flash chromatography (silica gel, 0 - 40% EOAc in PE) to 

give the title compound (60 mg, 52.7% yield) as yellow solid. T NMR (400 MITz, CDCl3) S 

8.54 (d, J= 7.2 Hz, 11), 7.97 (s, 1H), 7.40 (s, 1H), 7.29 (s, 111), 6.67 (d, J= 7.2 Hz, 1H), 6.51 

(s, IH), 3.59 (s, 3H), 3.00 (t, J 7.4 Hz, 211), 2.78 (t, J= 7.4 Hz, 2H) .23- 216 (in, 211).  

LC/MS (ESI) (m/z): 308 (M+H) 

Step 7: (7-amiino-6-(pyrazolo[1,5-alpyridin-5-yI)-2,3-dihydro-iH-inden-5-yl)methanIol 

10322] To a solution of methyl 7-amino-6-(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-1H-indene

5-carboxylate (60 mg, 0.20 mmol) in THF (3 mL) was added LiAIH4 (14.8 mg, 0.39 mmol) at 0 

°C under N2 atmosphere and the mixture was stirred at room temperature for 2 hrs.The mixuire 

was quenched with sodium sulfate decahydrate at 0 °Cand filtered. The filtratewas concentrated 

to dryness and the residue was purified by flash chromatography (silica gel, 0 - 70% EtOAc in 

PE) to give the title compound (30 mg, 55.0% yield) as yellow solid, 1 H NMR (400 MHz, 

CDCl) 5 8.56 (d,J '7.0 Hz, IlH), 8.00 (d, J= 2.0 Hz, IH), 7.51 (s, 1H), 6.91 (s, 1H), 6.72 - 6.70 
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(I, 1H),6.55 (s, 1),4.43 - 4.36 (m, 211), 3.50 (s, 2H), 2.99 (J 7.5 Hz,2H),2.77(t,1=73 

Hz, 211), 2,22 - 2.14 (in, 2H). LC/MS (ESI) m/z: 280(M+H)I.  

The intermediates in the following Table 1 were prepared by using a method analogous to 

that used to prepare the intermediates as described herein.  

Table I 

intermediate Analytical data method 

H NMR (400 MHz, CDCb) 816 Intermediate B2 
(d, J 6.9 Hz, IH), 7.71 (s, 1H), 

H2 N .65 (s, 1H), 7.59 (s, I H), 7.02 (d, J 
7 .6 Hz, iH), 6.95 (d,,J= 6.6 Hz, 

H)6.77 (d. J -- 76 Hz, IH), 2.96 
N 

(t, J - 7,5 Hz, 2), 2.77 (t,J -7 
Hz, 2H-1), 2.23 - 211 (m, 2H).  

Intermediate B1 LC/MS (ESI) (n/z): 250 (M+H),.  

LC/MS (ESI) m/z: 264 (M+H). Intermediate B6 

H 2N 

N N 

Intermediate B1-1 

H NMR (400 MHz, DMSO-do) 6 Intermediate B6 
8.32 (s, IH) 92 (s, 1H), 7,58 (s 

H2N 2H), 6.96 (d, J 9.1 Hz, 1H), 646 
(S 111), 4.3H2 (s, 2) 2.79 (t, J= 7.4 

N Hz, 2H), 2.65 (t, J= 7.2 Iz, 211) 

J 2.00( .2 iz, 2H), 1.92 (s, 
311). LC/MS (ESI) n/z: 264 

Intermediate B3 (M+H) 

1 NMR (400 MHz, CDC3) 6 8.67 Intermediate B2 

N 

(s1),837 (sH),7.8 i(,'J 9.0 
H2 N Hz, H)7.67 (6,1 9.2Hzi H), 

N6.90(dJ 7 5 Hz, H)6 6.9(d, 1 

N), 2.78 (t J= 7.3 Hz, 2H) 2.26 
.12 (m, 2H. LCMS (SI) m/z: 

Intermediate B4 251 (M+H)T.
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IINIMR(400 MlH, CDC,1) 8 Intermediate B6 
8.51 (s, H1)8.39(s, H),7.87 ! 

H2N J .1 Hz, 1), 7.44 (ddci-- 9.0, 
4 4l111)i)6.69 (s, 11) 2'94 (t J 

N,--7.5 i, 211), _2(t " ML 
N-J   .19- 2.11 (in, 211), 203(s, 

311).LUMS (EST) m/z: 265 
Intermediate B4-1(4)

T MR (400 MIz,,CD1) 88.62 IntermediateB.1 
(dJ --- 7. 0 1zI1f),8.3 6(s, 11) 

H2 N 7/N 8 6(s, 111) 7.21 (d, --- 6.9Ili, 
SH)03 (d,,-. fi611 11), 6,8 

(dJ --. 6 11T, 11)298 O J - -.  
N "N 

Hz, H,), 2.78(t, J-73 Hz,21) 
2.2 - 209 (in211)L-!TMNS (ESI) 

Intermediate B (rn,): 2z 51(M +H1), 

HIR(400 MHzDMSOd')6 Intermediate B2 
867 d -7. HzI 11), 99 (d.J 

H2N 91H, Il),I 6 -2(s H 1),692, 
~ 6.84 (m,2i M 6 60 -6.58(n, 211), 

S4.6 6 (s, 211), 213(t, J-- 7.411, 
1211)2,7 i(t, j - 7 H)0I 

.99(r 2H) C/MS (ESI (n/z) 
Intermediate B7 250 (M+H)

"IT NMR (400 Mlz, CDCh)38 855 Intermediate82.  

HN( 1) 7.9,I(, -- 1.6 iz3(s 1) 
HN 1.5 9 i(d J - 9.0 111)6..2 

N, (tl 7.Hz, il-)I) 2,7 (t-I 
7,Hz, 1i), 2,22 - 11 On, ?H).  

Intermediate B7-1 LC/MS (ESI) (inz) 250 (M-fi) 

Ti NMR (400 MHz, CDC1)38&55 Intermediate8B6 

(ci, J--- 7A,111). 17,9 (d J 2 
H2N 11, 111), 7.44(s, 11)674 -6.62 

N(m, 211), 6 .53 (d, L911 11,l), 
2.94 (tJ -75Hli21), 2.74 (-,. I 
73 T~z..211),~~ 2. . 1(mi 

2.06(s. 3H),LI1 1(EST) (n/z)l 
Intermediate8B7-2 264 (M-411).
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H2 N 

N 

N, 

Intermediate B7-3 

LC/MS (1SI) (mz): 25 1(M-1)' Intermediate 132 

H 2N 

N 

N-N 

Intermediate1B8 

HI1\MR (400 MHz. CDCi3)68.77 Intermediate B2 
N(d, j --- H JI11). 805(s, HI) 

H2N 111(. I), 7.15 (d, J- 7.2 lz, 

NH), .02(dI, 76 hz I ff 680 
N\(d 1 6Hi . H2,98 .1 

"'8 2 1(r ILC'\-NS (SD 
Intermediate1B9 (rn'z): 25(I1 

`11 MR (400 Mlz, CDC1) 8&83 Intermediate136 
(dJ -- 7.2HzL H), 8.08(s, Hl).  

H2N N/ .63(s,1. 1). 6.90 (d, j/-. 1HZ, 
N1) H6.69 (s, fl),294t j 7 

-N-~ zH,1 .62 rn H~ 
N=N (t, 7A 'Hi,2, 2- . '04(s, 3H).  

IC/MS (1-S)nz 67(M+H) 
Intermediate B9-1 

HNMR (400 MHz, CDCL3) 817 Intermediate B2 
I(s, lH). 801 (d, J 7.0 Hz, JH), 

H2N 7.45(s,i11), 7.34 (s,i1ii).6.66(s, 
H,6.47 (d .J ---7O0fz, 11),29 

N \( 1 J - 7.5il, 21),2.73 (t,I J '

f11, 214I), 2.19 2.-10 (mn 2l).  

Intermediate11 1C S1SiInO'~IQI 

213
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H NMR (400 MHz, CDC13) 6 8.87 Intermediate B6 

(s, N H), 8.21 (d, . - 7.0 Hz, H), 
2(s R), 6,80 (d, J - 6,9 Hz 

1H), 6.68 (s, 11), 294 (t, J= 75 

N NHz, 2H), 274 (t, J 7.2 Hz, 2H) 
19 2.11 (m, 211), 2.06 (s, 311).  

Intermediate B10- LC/MS (ESI) (m/z): 265 (M-H).  

INMR(400MHz,DMSO-d)S Intermediate B6 
8.95 (d, = 6.9 Hz, Hl), 8.49 (s, 

H2 N 1 H)755 (s, iH), 6.93 (d, J= 6.9 
N Hz, 1H), 647 (s, IH), 4.34 (s, 21H), 

279 (t J= 7.4 Hz, 2H), 2.65 (t, J 
N N 

7.2 lIz, 211), .02 - 1.96 (m, 2l), 
.91 (s, 311). LCI/MS (ESI) m/z: 

Intermediate B11 265 (M+fl) 

LC/MS (ESI) (n/z): 251 (M+H)'. Intermediate B2 

H 2 N 

N N 
NN 

Intermediate B12 

H NMR (400 MHz, CDC13) 8 8.14 Intermediate B2 
(s, lH), 7.97 (s, iH), 750 (d,/- 9.4 

H2N z, l1H), 7.46 (s, 1H), 6.99 (d, = 
6 Hz, 111), 685 (d, J= 9.3 Hz, 

N 11)6.76 (d, j= 7.5 Hz, IH), 2.97 
(t, - 7.4 Hz, 21), 2.7 (t, J= 7.3 
Hz, Al) 2.23 - 2.12 (m, 2H).  

Intermediate B15 1LC/MS (ESI) (m/z): 250 (M+H)*.  

LC/MS (ESI) (iz): 264 (M+H) Intermediate B6 

H 2N 

N 

N 

Intermediate B15-I 

24
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LC/MS (ES) (n/z): 264 (M+4H), Intermediate B2 

H 2N 

N 

Intermediate B17 

LC'/MS (ESI) (nz): 264 (M+H) Intermediate B2 

H2 N 

N 

N 

Intermediate B18 

LC'/MS (ESI) (m/z): 264 (M+1H) Intermediate B2 

H2N 

N 

Intermed iate B19 

LC/IS (ESI) (n/z): 250 (M+H) . Intermediate B2 

H2N 

N 

Intermediate B21 

H NMR (400 MHz. DMSO-d5) 8 Intermediate B2 
8.29 (d, J- 4.8 Hz, 1H), 7.50 (d, 1 

H2N 3. Hz, 'H), 7.05 (d, J- 4.8 iz, 
H), 6.95 (d, j= 7.6 Hz, H), 6.62 

N N (d,,J= 7.5 Hz, l H, 6.26 (d,J - 3.3 
Hz, H), 3,84 (s, 3H), 2,86 (t, J= 

Intermediate B22 7,4 Hz, 2H) 2,73 (t, J = 7.3 Hz, 
2H), 212 - 1.95 (m, 2H). LCI/MS 
(ESI) (m/z): 264 (M+H-)* 

125
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LC/MS (ESI) (m/z): 290 (M+H1)r Intermediate B2 

H2N 

NN 

Intermediate B23 

LCM'IS (ESI) (iz): 295 (M+H) Intermediate B2 

H2 N 

|j\ 
N N 

N 

Intermediate B24 

LC/MS (ESI) (m/z): 334 (M+)' Intermediate B2 

H2 N 

N N 

Intermediate 1325 

LC'/MS (ESI) (iz): 333 (M+H' Intermediate B2 

H2N 

N 

Intermediate 1326 

HNMR(400 MHz, DMSO) 6 IntermediateB2 
8.30 (d, J--- 4.7 Hz, 1H), 7.57 (d, J 

H2N 3.4 Hz, 1H), T09 (d,1 J 4.7 Hz, 

H), 6.97 (d, J= 7.5 Hz, 1H), 6.66 
(d, J= 76 Hz, I H), 6.32 (dJ= 
3.3 Hiz, 1H), 5 57 (d, J= 2.3 lz 
H), 4.11 (dd, J= 14,9, 79 Hz, 
II), 4.02 (dd, J 9.1, 6.1 1z, H), 

3.92 -3.84 (m, 2H1), 2.87 (1, J=-- 7.4 

126
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Intermediate B27 Hz, 2H), 2.75 (t, = 7.2 Hz, 2 
2,27 - 212 (in, 111), 2.13 - 96 
(m, 2H), LC/MS (ESI) (miz): 320 

1 (M+H1).  

LC/MS (ESI) (rn/z): 306 (M+H) . Intermediate B2 

H 2N 

N 

Intermediate B27-1 

H NMR (400 MHz, CDCb) S8 59 Intermediate B6 

(d, J 3.8 Hz, 1H), 7.62 (d, J- 3.9 
H2N 1: 1Z, iH), 7.i2 (d, J= 3,5 Hz, H), 

x 6.68 (s, 111), 6.28 (d, J 3.9 Hz, 
N N H), 2.95 (t, J 7.5 Hz, 2H), '2.74 

Boc (t, J= 73 Hz, 2H), 2.19 - 2.12 (m, 
IntermediateB27-2 21), 1 .93 (s, 311), 1.24 (s, 911).  

LC/MS (ESI) (m/z): 364 (M+11) _.  

LC/MS (ESI) (rn/z): 264 (M+H) . Intermediate B2 

H 2N 

N 

Intermediate B28 

LC'/MS (ESI) (m/z): 264 (M11) Intermediate B2 

H 2N 

N 

N' 

Intermediate B29 

LC/MS (ESI) (r/z): 250 (M+H). Intermediate B6 

H 2N 

N-.  

Intermediate B30 

127
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LC/MS (ESI) (m/z):250 (M+i) Intermediate B2 

H 2N 

N 

HN/ 

Intermediate B31 

LC/'IS (ESI) (nz): 264 (M+'H) Intermediate B2 

N 
N2 

Intermediate B32 

LC/MS (ESI) (imz): 265 (M+H) Intermediate B2 

H2N 

N 
N N 

Intermediate B33 

H NMR (400 Mlz, CDCh) 5 8.44 Intermediate B6 
(d, j = 7.1 Hz, 11), 7.30 (s, 1H) 

H2N 6.66 (s, 1H), 6.56 (d, J - 7.0 Hz, 
H629 (s, 1H), 2,93 (t, J= 4 

Hz, 2H), 2.73 (t J= 7.3 Hz, 2H), 
2.51 (s 3H), 215 (d, J = 7. Hz, 
2H) 2.05 (s, 3H. LC/MS (ESI) 

Intermediate B34 n/z: 278 (M+H)

It NMR (400 MHz, CDCb) S8.56 Intermediate 

(d, J - 7 Hz .I H), 7.99 (d,- 16 
B16 

H2N C Hz, IH), 7.50 (s, 1H) 684 (s, H) 
6.69 (dd, J= 7.1, 1.6 Hz, 1H), 6.56 
(d, J = 1.6 iz, 1H), 3.60 (s, 2H), N 
2.94 (t, J= 7.5 Hz2 2(, -= 

3 Hiz, 2H), 2.21 - 2.11 (m, 2H), 
Intermediate B35 1C/MS (ESI) nz: 284 (M+H)
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HNMR (400 MHz, DMSO-do) 5 Intermediate 
9,28 (d, J - L8Hz, 1HU 8.61 (dd, IIB16 

H2 N CI J= 6.9,1.4 Hz, 11), 7.54 (s, 11), 
6.79 - 6,70 (m, 11), 6.66 (d, J= 

S~N11z, 1H), 4.84 (s, 2H), 2.83 (tj 
6.6 liz, 2H), 2.67 (t, J= 7.0 Hz, 

211), 2.06 - 1.98 (m, 211). LC/MS 
Intermediate B39 (ESI) (m/z): 285 (M+H).  

H NMR (400 MHz, CDCis) 5 Intermediate B6 
8.51 (s, 1), 8.39 (s, 1H), 7.87 (d, 

H2N J= 9.1 Hz, 1H), 744 (dd, J 9.0, 
.4 z, 111), 6.69 (s, 111), 2.94 (t, J 

N, = 7.5 Hz, 2H), 2.74 (t, J- 72 Hz 
N-   ), 2.19 - 2.11 (in, 2H), 2.03 (s, 

3H). LC/MS (ESI) inz: 265 
Intermediate B40 (M+H)?.  

Example 1: I-eyclopiopyl-N-((6-methyl-5-(pyiazolo1,5-alpyridi-5-yl)-2,3-dihydro-1H
inden-4-yl)carbamoyl)-IH-pyazole-3-sulfoiiamide 

H 2N 

NH2 B7-2 
N'N N N 

1) Triphosgene 
TEA, THF N \ 

2) NaH, THF 
A26 Example 1 

[03231 To a mixture of 6-methyl-5-(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-1H-inden-4-amine 

(60 mg, 0.23 mmol) and EtsN (0.06 mL 0.46 mmol) in THF (4 mL) was added triphosgene (36 

mg, 0.11 mmol) at 0 °C under N2 atmosphere and the mixture was stirred at 0 °C for 0.5 hr. The 

mixture was filtered and the filtrate was added to a mixture of -cyclopropyl-11-pyrazole-3

sulfonamide (43 mg, 0.23 mmol) and NaH (23 mg, 0.57 mmol, 60% dispersion inmineral oil) in 

THF (5 mL) at 0 °C. The resulting mixture was stirred at r.t. for 15 nins and poured into ice

water.The mixture was washed with EtOAc twice and the aqueous layer was acidified with IN 

aq.ICl to p--5. The mixture was extracted with EtOAc (3 x 10 mL) and the combined organic 

layers were washed with brine, dried over anhydrous Na2SO4, filtered and concentratedto 

dryness. The residue was purified by prep-HPLC to give the title compound (18.0 rg, 16.6% 

yield) as white solid. 'IH NMR (400 MHz, DMSO-ds) 5 8.26 (d,.J= 28.8 Hz, 211), 7.93 (d, J= 

129
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9.2 Hz, 1H), 7.77 (s,1H), 7.62 (s, 1H), 7.38 (dJ 7.6 Hz, 11), 7.28 (d, J= 9.4 Hz, i H), 7.19 (d, 

J= 8.0 Hz, 111), 3.94 (d, J= 7.3 Hz, 2H), 2.93 (d, J- 7.5 Hz, 211), 202 - 1.98 (, 211), 1.26 

!.22 (m, 2H),0.88 - 0.83 (m, 1), 0.54 - 0.48 (m, 2H), 0.38 - 0.31 (in, 211). LC/IS (ESI) (n/z): 

477 (M+H).  

Example 2: N-((6-cyano-5-(inidazo[1,5-alpyridi-7-l)-2,3-dihydro-1H-inden-4
yl)carbamoyl)-4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

HO 1) Oxalyl chloride OOCN dSNH2 N' k CN HOI N THEF OCIN N 0 HIN A OCN 
H H 

O 2) NaN3, THF NaH 

N Step 1 N Step 2 HO N 

B24 2 Example 2 

Step 1: 6-(imidazo[1,5-alpyridin-7-yl)-7-isocyanato-2,3-dihydro-H-indeiie-5-carbonitrile 

[03241 To a solution of 6-cyano-5-{imidazo[,5-.a]pyr.di-7-y-2,3-dihydro-1--indene-4-

carboxylicacid (100 mg, 0.30 mnol) in THF (5 mL) was added oxalyl chloride (42mg,0.30 

mmol) followed by DMF (0.05 mL) at 0 °C the mixture was stirred at r.t. for L5 hrs.The 

mixture was concentrated to dryness. The residue was dissolved with TIF (5 mL) and NaN3 (50 

ig, 1.5 mmol) was added at 0 °C. The resulting mixture was stirred at 70 °C for 1 hr and directly 

used in the next reaction without any work-up. LC/MS (ESI) m/z: 301 (M+H1)'.  

Step 2: N-((6-cyano-5-(imidazo[1,5-apyridin-7-yl)-2,3-dihydro-1H-indeii-4-yl)carbamoyl)
4-(2-hydroxvpropanu-2-yl)thiophene-2-sulfonamide 

[03251 To a solution of 5-(2-hydroxypropan-2-.yl)thiophene-3-sulfonamide (60 mg, 0.27mnmol) 

in THF (3 nL) was added NaH (19 ing, 0.71 mnol, 60% dispersion in mineral oil) at 0 °C and 

the mixture was stirred at 0 °C for 30 mins.Then 6-{imidazo[,5-a]pyridin-7-y}-7-isocyanato

2,3-dihydro-1H-iideie-5-carbonitrile (80 ing, 0.27 imol) in THF (5 iL) was added and the 

mixture was stirred at 0 °C for I hr. The mixture was poured into ice-waer and neutralized with 

IN aq. HC' to pH-5. The mixture was extracted with DCM (2 x 10 mL) and thecombined 

organic layers were washed with water and brine, dried over Na2SO4, filtered and concentrated to 

dryness. Theresidue was purified by prep-IPLC (Cos, 10 - 80% acetonitrile in 1120with 0.1% 

ainionium bicarbonate) to give the title compound (16 mg, 11.5% yield) as white solid. JH 

NMR (400M~z, DMSO-d) 6 8.43 (s, 1H), 8.28 (d, J= 7.2 Hz, 1H), 7.63 -7.52 (m, 2H1) 7.47 (s, 

i H), 7.41 (s, 1H), 6.98 (s, IH), 6.41 (d, J= 7.3 Hz, 1H), 5.14 (s, i H),2.95 (t, J= 7.4 iz, 2H), 

2.80 - 2.74 (m, 2H), 2.03 - 1.95 (i, 211) 1.41 (s, 611). LC/MS (ESI) mz: 522(M+).  
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Example 3: 3-cyclopropoxy-N-((6-methyl-5-(1iH-pyrrolo[2,3-bpyridin-4-yl)-2,3-dilydro
1H-inden-4-yl)carbamoyl)cycloutane-1-sulfonamide 

H2N O A25 TFA, DCM 

1) Trphosgene 

2) NaH, THF ON H 
B72 Boc Step 1 2;Boc Step 2Exml3 B27-2 2 Se2ExampleS3 

Step 1: tert-butyl 4-(4-(3~((3-cyclopropoxycyclobutyl)sulfonyl)ureido)-6-methyl-2,3
dihydro-1H-inden-5-yl)-H-pyrrolo[2,3-bIpyridine-1-carboxylate 

103261 The title compound was prepared as described for Example I from 3

cyclopropoxycyclobutane -- sulfonamide (intermediate A25) and tert-butyl 4-4-aniino-6

methyl-2,3-dihydro- 11-inden-5i-yl)-l-pyrrolo[2,3-b]pyridine--1-carboxylate (intermediate 

B27-2). LC/MS (ESI) mz: 581 (M+H).  

Step 2: 3-cyclopropoxy-N-((6-methyl-5-(1H-pyrrolo[2,3-bipyridin-4-yl)-2,3-dihydro-IH
inden-4-yl)carbamoyl)cyclobutane-1-sulfonamide (Example 53) 

[03271 To a solution of tert-butyi 4-[4-([(3-cyclopropoxvcycobutyi)sulfonyl]carbamoyl} 

ainino)-6-iethy-2,3-dihvdro-1Hinden-5-yl]- IH-pyrrolo[2,3-b]pyridine-1-carboxylate (63 ig, 

0.11 mmol) 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 hour. The mixture was neutralized with saturated aq. NaHCO3 

solution and extracted with EtOAc (x 5 iL). The combined organic layers were dried over 

anhydrous Na2SO4, filtered and concentrated to dryness. The residue was purified by prep-HPLC 

to give the title compound (3 mg, 4.03% yield) as white solid. 1 H NMR (400 MHz, DMSO-d6) 8 

11.73 (d,! = 8.4 z, 111), 8.27 (dd, J=6.5, 4.9 Hz, 1H), 7.54 - 7.42 (i, 1f), 7.24 (s,1), 7.14 

(s, IH), 6.80 (t, J= 5.1 Hz, 1H), 5.96 (s, 1H), 4.14 - 3.93 (i, 111),370 - 3.39 (in, 1), 3.25 

3.19 (m, iH), 2.97 - 2.88 (m, 2H), 2,84- 2.66 (in, 2H), 2.42 -2,21 (n, 3H), 2.08 - 1.92 (n, 3H), 

.92 (s, 311), 0.50 - 0.42 (in, 411). LC/MS (EST) m/z: 481 (M+H)Y.  

Example 4: 1-(cyclopropylmethyl)-N-((5-(I-methyl-IH-pyrrolo[2,3-bipyridin-4-y)-2,3
dihvdro-1HI-inden-4-yl)carbanioyl)-1H-pyrazole-4-sulfonainide 

N , NH2 S" 0 // 0.o 0 
H2N N A3 NI N N 

1) Triphosgene 'N 
TEA, THF 

N N 2) NaH, THF N N 

B22 Example 4 
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[03281 The title compound was prepared as described for Example I from 1

(cyclopropyimethyl)-1H--pyrazole-4-sulfonamide (intermediate A3) and 5i-(-methyl-1H

pyrrolo[2,3-b]pyridin-4-y!)-2,3-dihydro-1Il-inden-4-amine (intermediate B22). The residue was 

purified by prep.HPLC to give the title compound as white solid. IH NMR (400 Mz, DMSO

d) 6 8.18 (d, J= 4.9 Hz, l H), 8,02 (s, 1H), 7.58 (s, 11), 7.33 (d, J= 3.5 Hz, 1H), 7.13 (d, J= 3.1 

Hz, 2H), 6.91 (d, J= 4,9 Hz, iH), 6.17 (d,. J= 3.5 Hz, IH), 3.99 (d,J= 7,2 Hz, 2H), 3.84 (s, 3H), 

2.93 (t, J= 7.4 Hz, 2H), 2.76 (t, J 7,4 Hz, 211), 2.02 - 1.94 (m, 21), 1.29 - 1.17 (m, 1H), 0.52 

(dt, J 8.0, 2.9 Hz, 2H), 0.40 - 0.34 (m, 2H). LC/MS (ESI) (rn/z): 491 (M+H).  

Example 5: N-((5-(h1-pyrrolo[2,3-bIpyridin-4-yi)-2,3-dihydro-1H-inden-4-y)carbamoyl)-I 
(cyelopropylmethyl)-1H-pyrazole-4-sulfonamide 

O .NH2O 

N A3 N 
H2N ,N 

1) Triphosgene N 
TEA, THF 

N N 2) NaH, THF N N 
H H 

B27 Example 5 

103291 The title compound was prepared as described for Example I from1

(cyclopropyimethyl)-1H-pyrazole-4-sulfonamide (intermediate A3) and 5-(H-pyrrolo[2,3

b]pyridin-4-yl)-2,3-dihydro-IH-inden-4-amine (intermediateB27). Theresiduewas purifiedby 

prep.IIPLC togive the title compound as white solid. INMR (400 MHz, DMSO-d6) 6 11.65 (s, 

1H), 8.22 (s, 1), 8.15 (d, J= 1.1 Hz, 111), 7.71 (s, 1H), 7.40 (s, 1H), 7.24 - 7.23 (m, 1H), 7.1

7.15 (m, 211). 683 (d, J= 4.9 Hz, 1H), 6.10 - 6.09 (m, 1H), 4.04 (d, J= 7.2 iz, 211), 294 (t, J= 

7.4 Hz,2H), 2.73 (1, = 7.3 Hz, 2H), 2.04 - 1.97(m, 2H), 1 29 - 1.21 (m, 1H), 0.56 - 0.51 (in, 

22H), 0.41 - 0.37 (m, 211). LCMS (ESI) (mz): 477 (M+H) 

Example 6: 1-(cyclopropylmethyl)-N-((6-methyl-5-(pyrazolo1,5-alpyridin-5-y)-2,3
dihydro-1H-inden-4-yl)carbamoyl)-IH-pyrazole-4-sulfonamide 

O. .'NH20_ 

N N 
H 2N A3 N N 

1) Triphosgene NI N 
TEA, THF 

N \ 2) NaH, THF N \ 

B7-2 Example 6 
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[03301 The title compound was prepared as described for Example I from I

(cyclopropyimethyl)-i1--pyrazole-4-sulfonamide (intermediate A3) and 6-methyl-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-1H-inden-4-amine (intermediate B7-2).The residue 

was purified by prep.HPLCto give the title compound as white solid. H NMR (400 MHz, 

DMSO%-d) 8.52 (d, J= 7.1 Hz, 11), 8.07 (s, 1H), 8.00 (d, j -2.2 Hz, 111). 7,60 (s, 11), 7.34 

(s, 1H), 7.03 (s, iH), 6.52 (d, J= 1.6 Hz, 1H), 6.48 (dd, J= 7,2, 1.7 Hz, 1H), 3.99 (d,.J= 7.2 Hz, 

211), 2.87 (t,J= 7.3 Hz, 2H), 2.72 - 2.61 (m, 2H), 2.04 (s, 311), 2.00 - 1.90 (m, 211), 1.30 - 1.17 

(m, 1H), 0.55 - 0.51 (m,21), 0.39 - 0.35 (in, 211). LC/MS (ESI /z: 491 (M+H)4.  

Example 7: 1(cyclopropylmethyl)~N((5-(pyrazolo[1,5-alpyridin-5-yl)-2,3-dihydro-1Hi~ 
inden-4-yl)carbamoy)-1H-pyrazole-4-sulfonamide 

Q.SNH2, 
<2<N' 0 0 

H2N NA3 / ' N N 
N H H 

1) Triphosgene 'N 
TEA, THF 

N 2) NaH, THF N \ 

B7 Example 7 

103311 The title compound was prepared as described for Example 1 from1

(cyclopropyimethyl)-iH-pyrazole-4-sulfonamide (intermediate A3) and 5-(pyrazolo[1,5

a]pyridin-5-yl)-2,3-dihydro-IH-inden-4-amine (intermediate B7). The residue was purified by 

prep.HPLC to give thetitle compound as white solid. IH NMR (400 M1z, DMSO-d) 3 8.51 (d, 

J= 7.2 Hz, 1H), 8.30 (s, i H), 8.00 (d / 2.2 Hz, 1H), 7.79 (s, H), 7.50 (s, IH), 7.20 (dd,J= 

7.17.7liz, 211), 6.65 (dd,,J= 7.2, 1.7 H1z, llH, 6.55 (d,J= 1.8 Hz, 1H), 4,01 (d,,J= 7.2 Hz, 

2H), 2.93 (t, J 7.4 Hz, 2H), 2.69 (tJ 7.3 Hz, 211), 2.04 - 1.95 (in,211), 1.30 -1.19 (in, 1), 

0.55 - 0.49 (m, 2H). 0.40 - 0.35 (m, 2H). LC/MS (ESI) m/z: 477 (M-H).  

Example 8: 1-(cyclopropylmethyl)-N-((6-metiyl-5-(H-pyrrolo[2,3-bpyridin-4-yl)-2,3
dihydro-lH.-inden-4-yl)carbamoyl)-l1i-pyrazole-4-sulfonamide 

NH  ~ oj .. I 0_~0j " 
S' NN NNIS' 

H 2N NA3 6K N TFA, DCM N N,) H H _ _ N 
1)Triphosgene N N 

NTEA, THF 1 1 

N N 2) NaH, THF N N N N 
Boc Boc H 

B27-2 2 Example 8 

[03321 The title compound was prepared as described for Example 3 from 1

(cyclopropylmiethyl)-1H1-prazole-4-sulfonamide (intermediate A3) and 6-methyl-5-(iUH
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pyrrolo[2,3-blpyridin-4-yl)-2,3-dihydro-1H--inden-4-amine (intermediate B27-2). The residue 

was purified by prepIPLC to give the title compound as white solid. H NMR (400 MHz, 

DMSO-d) 6 11.61 (s, IH), 8.10 (d,J = 4.7 z, 211), 7.58 (s, 11 T7.23 -7,18 (M, I), 7.02 (s, 

11), 6.63 (d. J 4.6 Hz, 111), 5.84 (s, 1H), 3.98 (d, J= 7.3 Hz, 211), 287 - 2.82 (m, 21H),2.62 (t, 

J= 7.8 Hz, 2H), 1.90 (d, J= 8.1 H z, 2 ), 1.84 (s, 311), 1.11 (t, J 7.2 1z, 11), 0.51 - 0.46 (m.  

2H), 0.34 (qJ= 4.7 Hz, 2H). LC/MS (ESI) m/z: 491 (M+H) 

Example9: 1-(cyclopropylmethyl)-N-((5-(inidazo[1,5-alpyridin-7-yl)-6-methyl-2,3-dihydro
11-inden-4-yl)carbamoyl)-I1-pyrazole-4-sulfonamide 

O. .'NH2 

H 2N N A3 N So N.A N 

1) Triphosgene N 
TEA, THF 

N \ 2) NaH, THF N \ 

B6 Example 9 

[03331 The title compound was prepared as describedfor Example 1 from -(cyclopropylmethyl)

1H-pyrazole-4-sulfonaride (intermediate A3) and 5-(imidazo[1,5-a]pyridin-7-yl)-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. 1H NMR (400 MHz, DMSO-d5) 8 8.38 (S, 1H), 8.24 (d,,J- 7.4 

1z, 2H), 7.68 (s, 1H), 7.28 (s, iH), 7.19 (s, 1H), 7.05 (s, 111), 6.22 (d, = T7.6 Hz, 11), 4.01 (d, J 

- 7.4 Hz, 2H), 2,86 (t, J= 7.4 Hz, 211), 2.33 - 2,34 (m, 1H) 2.06 (s. 311). 1.93 (d J- 18.2 Hz, 

2H), 1.23 - 1.24 (i, 2H), 052 (d, J= 6,5 Hz, 2H), 0.35 - 0,37 (m, 2H). LC/IS (ESI) m/z: 491 

(M+H) 

Example 10: 1-(cyclopropylmethyl)-N-((6-methyl-5-(pyrazlo[1,5-apyridin-5-yl)-2,3
dihydro-1H-inden-4-yl)carbamoyl)-1H1-pyrazole-3-sulfonamide 

0.§0 o5 

( NH2  
0 / 

H 2N A1 N N N 
v~ N H H 

1) Triphosgene 
N\ TEA, THF 

2) NaH, THF N\ 
N- N

B7-2 Example 10 

103341 The title compound was prepared as described for Example I from 1

(cyclopropylmethyl)-iH-pyrazole-3-sulfonamide (intermediate A1) and 6-methyl-5
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(pyrazolo[1,5-a]pyridin--yl)-2,3-dihydro-i1-inder-4-amine (intermediate B7-2). The residue 

was purified by prepHPLC to give the title compound as white solid., f HNMR (400 MHz, 

DMSO-d) 6 8.62 (d, J 7.0 Hz, 1.H), 8.04 (d,,J= 1.9 Hz, iH), 7.86 (s, 1H), 7.54 (s, 111), 7.40 

(s, iH), 7.10 (s, 111), 6.60 (s, 11H), 6.55 - 6.47 (m, 2H), 4.03 (d, - 7.2 Hz, 211), 2.88 (t, J 7.3 

lz, 2H), 2.60 (d, J= 7.3 Hz, 211) 2.04 (s, 311), 198 - 1,91 (m, 211), 1.24 - 1.25 ( 1H), 0.56 (d, 

J= 6.7 Hz, 2H), 0.40 (d, J= 4.2 Hz, 21). LC/S (ESI) m/z: 491 (M+H)-.  

Example11:1-(cyclobutylmethyl)-N-((6-methyl-5-(pyrazolo[,5-apyridi-5-yl)-2,3
dihydro-1H-inden.-4-yl)carbamoyl)-1H-pyrazole-3-sulfonamide 

/l' NH2 0 

H 2N 4 N N 
A4____ N H H 

1) Triphosgene 

N, \TEA, THF 2) NaH, THF N \ 
N- N

B7-2 Example 11 

[03351 The title compound was prepared as described for Example I from I

(cyclobutylmethyl)-1H-pyrazole-3-sulfonamide (intermediate A4) and 6--methy-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-H-inden-4-amine (intermediate B7-2).The residue 

was purified by prep.HPLC to give the title compound as white solid. 111 NMR (400 MHz, 

DMSO-ds) 8 8.62 (d, J= 7.1 lz, 1H), 8.04 (d,J= 2.0 Hz, iTH), 7.86 - 7.74 (in, 111),7.39 (s, 1H), 

7.08 (s, 1H), 6.60 (s, 1H), 6.53 - 6.45 (i, 2H), 4.18 (d, J 7.1 Hz, 211), 288 (t J-- 7.2 lz, 2H), 

2.04 (s, 311), 1.98 - L92 (, 411), 1.88 - 1.71 (m, 511), 1.24 - 1.25 (m, 21). LC/MS (ESI) (m/z): 

505 (M+H) 

Example 12: I-cylobutyl-N-((6-ethyl-5-(pyrazolo[1,5-alpyridin-5-yl)-2,3-dihydro-1H
inden-4-y)carbamoyl)-1 H-pyrazole-4-sulfonamide 

O.NH2 

N N 

H2N A5 N'zJS' H 

I 1) Triphosgene N 
TEA, THF 

2) NaH, THF N \ 
N- N

B7-2 Example 37 

[03361 The title compound was prepared as described for Example I from 1-cyclobutyl-1H

pyrazoie-4-sulfonamide (intermediate A5) and 6-methyl-5-(pyrazolo[1,5-a]pyridin-5-yl)-2,3
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dihydro-IH-irden-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-d) 6 8.51 (d, J= 7.1 liz, 11) 

8.14 (s, 1H), 8.01 (d, = 1.9 Hz, i H), 7.66 (s, 111), 7.34 (s, 111), 7.04 (s, 1), 651 (s, 1H), 6.47 

(d, J= 5.7 Hz, 1H), 4.95 - 4.81 (m, 1H), 2.88 (t, J= 7.3 Liz, 21), 2.66 (dd, J= 16.9, 1.4 Hz, 211), 

247(d, J= 10.6 1z, 2H), 2.39 (d, J= 7.9 Hz, 211), 204 (s, 311), 1.98 -1 91 (m, 2H), 1.81 (dd, J 

= 14.4, 8.1 Hz, 2H). LIC/MS (ESI) (nz): 491 (M+H) 

Example13:N-((6-cyano-5-(imidazo1,5-apyridi-7-yl)-2,3-dihydro-1H-inden-4
yl)carbamoyl)-1-(cyclopropylmethyl)-1H-pyrazole-4-sulfonamide 

q.NH 2 HO >NS' 0"00 
HO1) Oxalyl chloride NN A3SN 

CN THF OCN CN N A3 , N H H 
0 N 2) NaN3, THF NaH, THF N 

Ntp N\ 
N \ Step 1 N \ N 

N IN N 

B20 2 Example 13 

103371 The title compound was prepared as described for Example 2 from 1

(cyclopropyimethyl)-Il-pyrazole-4-sulfonamide (intermediate A3) and 6-cyano-5

(imidazo[1,5-a]pyridin-7-yl)-2,3-dihydro-1H-indene-4-carboxylic acid (intermediate B20). The 

residue was purified by prep.IPLC to give the title compound as white solid. H NMR (400 

MHz, DMSO-d) 6 8.45 (s, 1H), 8.31 - 8.26 (m, 1H), 7.77 - 7.70 (m, H),7.67 (s, 1H), 7.46 (s, 

11),7.41 (s, lH), 7.24 - 6.96 (m I1), 6.57 - 6.30 (m, 1 ), 4,01 (d., J=7.1 Hz, 2H), 2.97 (s, 2H), 

2.78 - 2.68 (m, 2H), 2.08 -1,96 (m, 2H), 1.28 - 1.22 (, IH), 0.52-0.53 (m, 2H), 0.37 (d,.1= 5.4 

z, 211). LC/MS (ESI) (i/z): 502 (M+H).  

Example 14: 1-cyelopropyl-N-((6-nethyl-5-(pyrazolo[1,5-alpyridin-5-y1)-2,3-dihvdro-1H
inden-4-yl)carbanoyl)-1H-pyrazole-4-sulfonamide 

O. .NH 2 
bA 0 0 

N O'/ 

H 2N N N 

1) Triphosgene NN 
TEA, THF N 

N- \ 2) NaH, THF N\ 
N' N' 

B7-2 Example 14 
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[03381 The title compound was prepared as described for Example I from 1-cyclopropyl-11

pyrazole-4-sulfonamide (intermediate A6) and 6-methyl-5-(pyrazolo[1i5-a]pyridin-5-yl)-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. 11 NMR (400 MHz, DMSO-ds) 88.54 (d,J -7.2 Hz, Ill), 

8.23 (s, 1H), 8.01 (d, J= 2.0 Hz, H), 7,68 (d, J= 3.2 Hz, 11), 7.34 (s, 1H), 7.08 (s.1H), 6.53 (s, 

I H), 6145 (d, .J 7.6 Hz, 1H), 3.86 (s, 1H), 2.88 (t, 7 2 Hz, 2H), 2.67 (s, 1H), 2,04 (s, 3H), 

2.01 - 1.90 (m, 3H), 1.11- 1.06 (n, 211), 1.04 - 0.99 (m, 211). LCMS (ESI) (m/z):477 (M+H)'.  

Example 15: 5-(cyclopropyl(methoxy)methyl)--inethyl-N-((6-methy-5-(pyrazolo[1,5
ajpyridin-5-yl)-2,3-dihydro-1H-inden-4-yl)carbamoyl)-1l-pyrazole-3-sulfonamide 

o.P 

N- S. NH2 

H 2 N SO A7 N N N 
0 A7 N-- H H 

1) Triphosgene -N / N 
TEA, THF 

2) NaH, THF 
N- N' 

B7-2 Example 15 

[03391 The title compound was prepared as described for Example I from 5

(eyclopropyi(methoxy)methyl)-I-methyl-IH-pyrazole-3-sulfonamide (intermediate A7) and 6

methyl-j-(pyrazolo[1,5-a]pyridin-5-vl)-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. 'i NMR (400 

MHz, DMSO-d) 68.58 (s, IH), 8.00 (s, 1H), 7.41 (d, J= 12.8 Hz, 2H), 7.01 (s, 1 H), 6.59 - 6.52 

(m, 211), 3.84 (d,, - 17.8 liz, 411). 3.25 (s, 3), 2.90 - 2.83 (m, 2H), 2.54 - 253 (s, 2H, 2.32 

2.31 (m, 1H), 2.03- 2.01 (m, 2H), 1.93 - 1.92 (m, 211), 1.23 - 1.22 (in, 1), 0.68 (d, J 7.6 Hz, 

I H) 0.48 (d, J= 6.3 Hz, 2H), 0.20 (d, J= 5.5 Hz, 11). LCMS (ESI) (n/z): 535 (M--H).  

Example 16: 5-(cyclopropyl(hydroxy)methiyl)--methyl-N-((6-metlyl-5-(pyrazol[1,5
aiipyridin-5-yl)-2,3-dihydro-IH-inden-4-yl)earbamoyl)-1ii-pyrazole-3-sulfonamide 

o.P 0. ' 

N- Is.NH2 
,N / 0 Oo 

H2 N AcO N N N N AS N-- H K2CO3, MeOH N H 

1) Triphosgene NN / N 
N \ TEA, THF N \ N \ 

2) NaH, THF AcO HO 

B7-2 Example 16-1 Example 16 
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[03401 The title compound was prepared as described for Example I from cyclopropyl(1

iethyl-3-sulfamoyl-iH-pyrazol-5-yl)methyI acetate (intermediate A8) and 6-methyl-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-1H-inde-4-amine (intermediate B7-2) to give 

example 16-1, the intermediate was treated with K2CO3in MeOlH at r.t. for 2 hrs. The mixture 

was filtered and the filtrate was concentrated to dryness. The residue was purified by prep.H1PLC 

to give the title compound as white solid, 'H NMR (400 MHz, DMSO-d) 8 8.58 (d.1= 7.2 Hz, 

111), 7.99 (s, 111), 7.9 (s, I H), 7.31 (s, I H), 7.12 (s, 1H), 6.99 (s, 1H), 6.57 (s, 11), 6.54 (d, J= 

6.4 Hz, 1H), 6.39 (s,1H), 5.44 (s, 111), 4.07 (, J= 6.5 Hz, 111),3.80 (s, 3H), 2.85 (t, j -7.3 Hz, 

2H), 2.69 (d, J= 17.8 Hz, 2H), 2.03 (s, 3H), 1193 (m, 2H), 1.23 .19 (m, 1H), 0.53- 0.51(m, 

1 H), 0.47 - 0.41 (n, 2H), 0.27 (d, J= 4.2 Hz, 1H). LC/MS (ESI) (m/z):521 (M+H).  

Example 17: 5-(cyclopropylmethyl)--methyl-N-((6-methyl-5-(pyrazolo1,5-apyridiii-5-yl)
2,3-dihydro-1H1-inden-4-yl)carbamoyl)-H-pyrazole-3-sulfonamide 

0.P 
N_ NH2 

_N OO0 

H 2N N N 
A9 N-_H H 

I 1) Triphosgene -_N / N 
TEATHF 

2) NaH, THF N 
N- N

B7-2 Example 42 

[03411 The title compound was prepared as described for Example I from 5

(cycIopropyiethyl)--nethyl-1H-pyrazole-3-sulfonamide (intermediate A9) and 6-methyl-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-1H-inde-4-amine (intermediate B7-2).The residue 

was purified by prep.HPLCto give the title compound as white solid. lH NMR (400 MHz, 

DMSO-ds) 8 8.59 (d, J= 7.3 Hz, 111), 8.01 (s, 1H), 7.39 (s, 1H), 7.04 (s,1H), 6.57 (s, H11), 6,52 

(d,,J= 6.8 Hz, 1H), 6.38 (s, 11), 3.74 (s, 3H), 2.86 (t,J= 7,1 Hz, 2H), 2.69 - 2.62 (m, 2H). 2.55 

(s, 2H), 2.04 (s, 31H),1.98- 1.91 (m,2H), 1.03 - 0.93 (m, 1H), 0.52 (d, J 6.8 Hz, 2H), 0.19 (d, J 

4.5 Hz, 211). LC/MS (ESI) (imz): 505 (M-+H)'.  
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Example 18: 1-(cyclopropylmethyl)-N-((5-(inidazo[1,2-apyridin-7-y)-6-inetlyl-2,3
dihydro-11H-inden-4-yi)carbamoyl)- 1lpyrazole-4-sulfonaimide 

1 %NH2 O N.oN,,0 ~'b 0 0 
2N NA3  N N N H2 N N H H 

1) Triphosgene N I 
TEA, THF N "N 2) NaH, THF N N 

B1-1 Example 18 

103421 The title compound was prepared as described for Example I from1

(cyclopropyimethyl)-iH-pyrazole-4-suilfonamide (intermediate A3) and 5-(imidazo[1,2

a]pyridin-7-yl)-6-methvyl-2,-dihydro-111-inden-4-amine (intermediate B1-1). The residue was 

purified by prep.IIPLC to give the title compound as white solid. IH NMR (400 MHz, DMSO

d+) 6 8.48 (d, J- 6.9 Hz, I H), 8,35 (s, 111), 8.00 (s, 1), 7.76 (s, 1H), 7.62 (s, 1H), 7.24 (s. IH), 

7,11 (s, iH), 6.47 (d, J= 6,0 Hz, 1H), 407 (d, J= 7.1 Hz, 2H), 2.89 (t, J= 7.3 Hz, 2H), 2.58 (dd, 

Jr 15.4, 9.1 Hz, 2H), 2.06 (s, 311), 1.96 (d,fJ= 7.8 Hz, 2H), 1.26 (d,,J= 12.0 Hz, 111), 0.54 (d, J 

6.8 lIz, 211), 0.40 (d, J= 4.1 Hz, 2H). LC/MS (ESI) (m/z): 491 (MAHf) 

Example 19: 1-(cyclopropymethyl)-N-((5-(iniidazo1,2-alpyridin-6-yl)-6-methy-2,3
dihydro-1H-inden-4-yl)carbnmoyl)-1H-pyrazole-4-sulfonaniide 

Q NH2 

bO ,0 

H 2N A 3  N/ S N N t H 
1) Triphosgene N 

TEA, THF 
N 2) NaH, THF N 

N N 

B3 Example 19 

[03431 The title compound was prepared as described for Example I from1

(cyclopropylmethyl)-l1H-pyrazole-4-sulfonamide (intermediate A3) and 5-(imidazo1,2

a]pyridin-6-l)-6-methyl-2,3-dihydro-1H-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

do) 8 8.32 (s, 111), 8.28 (s, IH), 7.85 (s, 11), 7.76 (s, 1H), 7.60 (s, 111), 7.53 (s, 111), 7.44 (d, J 

9.2 Hz, 1H), 7.11 (s, 1H), 6.75 (d,,J 9.2 Hz, 1H), 4,05 (d, J= 7.2 Hz, 2H), 2.88 (t,,Jr 7,2 Hz, 

22H),2.70 - 2.55 (n, 211), 2.05 (s, 31), 1,94 (dd,J= 15.6, 7.2 Hz, 211), 1.31 - 1,21 (m, 1H), 0.53 

(d, J= 7.2 Hz, 21), 0.39 (d, J=r 4.4 Hz, 21). LC/MS (ESI) (m/z): 491 (M+H).  
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Example 20: 1-(cyclopropylmethyl)-N-((5-(inidazo[1,5-ajpyridin-6-yl)-6-inetlyl-2,3
dihydro-11-in den-4-yl)carbamoyl)-1H-pyrazole-4-suIfonamide 

NHS, 

H2N N A3  N N 

1) Triphosgene NS' 
TEA, THF 

N 2) NaH, THF N 

N N 
B15-1 Example 20 

103441 The title compound was prepared as described for Example I from

(cyclopropyimethyl)-iH-pyrazole-4-suilfonamide (intermediate A3) and 5-(imidazo[1,5

a]pyridin-6-yl)-6-methvyl-2,-dihydro-111-inden-4-amine (intermediate B15-).The residue was 

purified by prep.HPLC to give the title compound as white solid. IH NMR (400 MHz, DMSO

d) 6 8.24 (s, 1H), 8.15 (s. 1H), 8.04 (s, lH), 7.65 (s, 11), 7.43 (d, J- 9.3 Hz, 1H), 7.36 (s. 2), 

7,04 (s, iH), 6.35 (d, J= 9,0 Hz, 1H), 400 (d,J= 7.1 Hz, 2H), 2.87 (t, J= 7.5 Hz, 2H), 2.69 

2.64 (n, 211), 2.06 (s, 31), 1.99 - 1.91 (m, 211), 1.27 - 1.20 (m, 1). 055 - 0.48 (m,2H),0.41

0.32 (in,211). LC'/MS (ESI) i/z: 491(M+H).  

Example 21: 1-(cyclopropymethyl)-N((6-methl-5(pyrazolo[1,5-alpyridin-6-y)-2,3
dihydro-1H-inden-4-yl)carbamoyl)-1H-pyrazole-4-sulfonamide 

N O.NH2 O I \$N"t 0 0 0 
H2N NA3  N N 

N H H 
1) Triphosgene N 

TEA, THF 
NN 2) NaH, THF N 

B7-3 Example 21 

[03451 The titlecompound was prepared as described for Example 1 fromi 1-cyclopropylmethy)

iH-pyrazole-4-sulfonainide (intermediate A3) and 6-ethyl-5-(pyrazoo[S,5-a]pyridin-6-yl)

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. ' NMR (400 MHz, DMSO-d) 6 8,41 (s, 1H), 8.29 (s, 

1H), 8.02 (d, J 2.1 Iz, 111), 7.72 (s, If), 7.60 (d, J 9.0 lIz, 11), 7.11 (s, If), 6.77 (d, J- 8.9 

Hz, 11), 6.65 (d, J= 13 lz, 11), 4.05 (d, J= 7.2. lIz, 2H), 2.89 (t, J 7,4 Hz, 211), 2.72 - 2.56 

(n, 2H), 2.06 (s, 3H), 2.03 - 1.89 (n, 2H), 1.33 - 1, 22 (i, 1H), 0.54 (d, J= 6.6 Hz, 2H), 0.39 (d, 

J= 4.2 1z, 2H). LC/MS (ESI) m/z: 491 (M+1) 
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Example 22 (as a comparative example):. -(cyclopropylmethyl)-N-((5-(pyrazolo[1,5
al pyrimidin-6-yl)-2,3-dihydro-111-inden-4-yl)carbamoyl)~-1H-pyrazole-4-sulfonamide 

H2N 
NH   2 0 00 

2 LNB12 N 

1)Triphosgene 
TEA, THF N N 

2) NaH, THF 

A3 Example 22 

[03461 The title compound was prepared as described for Example 1from I

(cyclopropyimethyl)-I1-prazole-4-sulfonamide (intermediate A3) and 5-(pyrazolo[1,5

a]pyrimidin-6-l)-2,-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-ds) 5 8.94 

(d,J= 1.4l Hz, 111), 839 (dJ= 2.0 Hz, I H), 8.2 (d,J -2.3 Hz, 1), 8.20 (s, 11), 7.68 (s, 11), 

7.25 (d, J= 3.7 Hz, 2H), 6.74 (d, J- 2.2 Hz, 1H), 3.99 (d, J= 7.1 Hz, 2H), 2.94 (t, J= 7.5 Hz, 

2H), 2,69 (t,]J= 7.2 Hz, 211), 203 - 1,96 (in, 21), 1.26 -122 (m, i 1H), 0.55- 0.50(, 2H), 0.37 

(t,,I= 5,2 Hz, 2H). LC/MS (EST) (m/z): 478 (M+H), 

Example 23: 1-cyclobutyl-N-((6-inethyl-5-(pyrazolo1,5-alpyridin-5-y)-2,3-dihydro-1H
inden-4-yl)carbamoyl)-1iH-pyrazole-3-sulfonamide 

0, H2N 
O%,NH 2  N0 0 

`0N B72 / N N 
N' N N- H H 

N-N 
1) Triphosgene 

TEA, THF N \ 
2) NaH, THF 

A10 Example 23 

103471 The title compound was prepared as described for Example I from 1-cyclobutyl--1H

pyrazoie-3-sulfonamide (intermediate A0) and 6-methyl-5-(pyrazolo[1,5-a]pyridin-5-yl)-2,3

dihydro-1H-iden-4-amine(intermediateB7-2).The residue was purified by prep.HPLC to give 

the title compound as white solid. 1JHNMR (400 MHz, DMSO-d) 6 8.59 (s, IH), 8.03 (s, 1$), 

7.86 (s, 11), 7.41 (s, 111),7.07 (s, 1H), 6.59 (s, 1H), 6.52 (d,. - 32.6 liz,2H), 4.96 - 4.83 (m, 

1H1), 3.73 (s,1H), 2.88 (d, J 6.9 Hz, 211), 2.44 - 2,37 (in, 411), 2,04 (s, 3H), 1.94 (s, 2H), 1.86 

.6 (m, 3H). LC/MS (ES)(m/z): 491(M+H).  
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Example 24: 1-(cyclopropylmethyl)-N-((6-floro-5-(pyrazolo[1,5-pyridin-5-yl)-2,3
dihydro-iH-inden-4-y)carbamoyl)1H-pyrazole-3-sulfonamide 

0..0 

(y NH 2 
N-N0_0 

H 2N F A1 S)-N N F 

1) Triphosgene 

N N TEA, THF N \ 
2) NaH, THF 

B36 Example 24 

103481 The title compound was prepared as described for Example I from 1

(cyclopropyimethyl)-1 H-pyrazole-3-sulfonamide (intermediate Al) and 6-fluoro-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-1H-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-d) 6 8.69 (d,4J= 7.0 Hz, I H), 8.01 - 8.00 (n, 1H), 7.88 -7.87 (m, 1H), 7.59 (s, 1H), 6.74 

(d, J= 7.3 Hz, lIl, 6.63 - 6.58 (m, 211), 6.40 (d, J=9.8 1Iz, I H), 4.73 (s, 2H), 4.04 (d, J= 7.2 

Hz, 211)2.84 (t, J 7.4 Hz, 2-1), 2.70 - 267 (in, 2H), 2.08 1.98 (i, 3H), 0.59 - 0.54(m, 2H), 

0.41 - 0.38 (n, 21). LC/MS (ESi) m/z: 495 (M+H).  

Example 25: 1-cyclopropyl-N-((6-fluoro-5-(pyrazolo[1,5-apyridin-5-yl)-2,3-dihvdro-1H
inden-4-yl)carbamoyl)-1H-pyrazole-3-sulfonamide 

NH2 000 

H 2N F A2 N F 

1) Triphosgene N-N 

N TEA, THF N 
2) NaH, THF 

B36 Example 25 

[03491 The title compound was prepared as described for Example I fromi-cycopropyl-iH

pyrazoie-3-sulfonamide (intermediate A2) and 6-fiuoro-5-(pyrazolol1,5-apyridin-5-y)-2,3

dihydro-1II-inden-4-amine (intermediate B36).The residue was purified by prep.HPLC to give 

the title compound as white solid.' H NMR (400 Mliz, DMSO-d6) 6 8.63 - 8.57 (i, 1H), 8.04 

7.98 (m, 111), 773 - 763 (in, 211), 753 - 7,49 (m, I H), 7.08 - 7.02 (i, 1H), 6.67 - 6.56 (m, 2H), 

6.37 - 6.31 (m, 1H), 378 - 3.71 (m, 1H), 2.94 - 2.86 (m, 21), 2,67 - 2.62 (in, 2H), 2.02 - 1,98(m, 

22H), 1.06 - 0.94 (m, 411). LC/MS (ESI) m/z: 481 (M11).  
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Example 26: (S)-1-(2-methoxypropyl)-N-((6-methyl-5-(pyrazolo[1,5-apyridi-5-y)-2,3
dihydro-111-inden-4-yl)carbamoyl)-1iH-pyrazole-3-sulfonamide 

H2N 
0,0 

NH 2  N\ B7-2 "S 

1) Triphosgene N-N 

TEA, THF N \ 
2) NaH, THF ' 

All Example 26 

[03501 The title compound was prepared as described for Example I from (S)-1-(2

inethoxypropyl)-1H-pyrazole-3-sulfonamide (intermediate All) and 6-meth-5-(pyrazolo[i,5

a]pyridin-5-yl)-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. IH NMR (400 MHz, DMSO-do) 8.59(d, 

J=- 7.2 1z, 1H), 8.02 (d, J= 1.9 Hz, 111), 7.64 (s, 111), 7.38 (s, 1H), 7.03 (s 1H), 6.58 (s.1H1), 

6,55 - 6.51 (in, iH), 6.36 (s, IH), 4.13 (d,J= 3,7 Hz, 21H), 368 - 3.64 (m, 1H), 18 (s, 3H), 2.90 

-2.82 (n, 211), 2.67- 2.58 (m, 2) 2.03 (s, 31H), 1.96 - 1.89 (m, 2H), 1.04 (d,. 2 Hz, 3).  

LC/MS (ESI) (m/z): 509 (MH)' 

Example 27: (R)-i-(2-methoxypropyl)-N-((6-methyl-5-(pyrazolo1,5-alpyridin-5-yl)-2,3
dihydro-iH-inden-4-yl)carbamoyl)-1I-pyrazole-3-sulfonamide 

H2N 

NH 2  |N B7-2 N1 k N 

N'N N- ,N HN 

1) Triphosgene N'N 
TEA, THF N\ 

\ 2) NaH, THF 

A12 Example 27 

103511 The title compound was prepared as described for Example I from (R)--(2

methoxypropyl)-1H-pyrazole-3-sulfonainide (intermediate A12) and 6-methyl-5-(pyrazolo[1,5

a]pyridin-5-yl)-2,3-dihydro-iH-inden-4-amine (intermediate B7-2). The residuewas puified by 

prep.HPLC to give the title compound as white solid, IH NMR (400 MHz, DMSO-d6) 8.62 (d, 

J= 7.2 Hz, 1H), 8.02 (d, J= 1.6 z, 1H), 7.72 (s, 1), 7.44 (s, 11), 7.38 (s, 1H), 7.07 (s, 1), 

6.59 (s, H), 6.50 (d., J= 6.8 lz, 11), 6.46 (s, 1H), 4.16 (t, J= 4.4 Hz, 2H), 3.66 (dd, J= 116, 
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6.0 Hz, 1H), 3.17 (s.3H) 2.86 (tj 7.2 Hz, 211), 2.67 - 2.57 (in, 211),2.03 (s, 311), 1.97 - 1.91 

(i 2H), 1.04 (d, J =6.4 Iz, 311). LC/MS (ESI) (m/z): 509 (M-H).  

Example28:1-(cyclobutylmetlyl)-N-((6-methyl-5-(pyrazolo[1,5-alpyridin-5-yl)-2,3
dihydro-1H-inden-4-yl)carbamoyl)-I-1-pyrazole-4-sulfonamide 

H 2N 

0_0 o 0 

2 N B7-2 
N 

"kj H H 
1) Triphosgene IN 

TEA, THF D 
2) NaH, THF N\ 

A13 Example 28 

[03521 The title compound was prepared as described for Example I from I

(cyclobutylmethyl)-11-pyrazole-4-sulfonamide (intermediate A29) and 6-methyl-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-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-d) 8 8.55 (d, J 7.1I Hz, 11), 8.21 (s, iH), 8.01 (d, j= 2.1 Hz, 1H) 7.69 (s, 11), 7.33 

(s, 1H), 7.07 (s, iH), 6.54 (s, iH), 6,44 (d, J= 7.0 Hz, 1H), 4.18 (d,,J= 7.3 Hz, 2H), 2.87 (t,.J= 

7.5 liz, 211)2.80 - 2.65 (m,2H), 2.03 (s, 3H), 1.94 (d,.J= 6.1 Hz, 51H), 1.85 - 1.72 (m, 411).  

LC/MS (ESI) m/z: 505(M+IH).  

Example 29: 5-(cyclopropyl(methyl)amino)-N((6-methyl-5(pyrazolo[1,5-apyridin-5-yl)
2,3-dihydro-1H-inden-4-yl)carbamoyl)pyridine-3-sulfonamide 

Q-o 
N NH2 

H 2 N N A14 s N N 
1) Triphosgene N\- H H 

I TEA, THF  
N N 2) NaH, THF N-< N 

N- N

B7-2 Example 29 

[03531 The title compound was prepared as described for ExampleI 1from 5

(cyclopropy(iethyl)amino)pyridine-3-suifonamide (intermediate A14) and 6-methyl-5

(pyrazolo[1,5--a]pyridin-5-yl)-2,3-dihydro-1H-inden-4-amine (intermediate B7-2). The residue 

was purined by prep.HPLC to give the title compound as white solid. H NMR (400 MHz, 
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DMSO-dA) 6 8.48 (d, -= 6.8 Hz, IH), 8.37 (s, 1H), 8.22 (s, 111), 7.99 (s, 11), 7.54 (s, 1H), 7.31 

(s, IH), 7.00 (s, IH), 6.56 (s,1H), 6.44 (s, 1H), 2.96 (s, 311). 286 (d, J 7.4 lIz, 2H), 2.68 (s.  

2H),2.02 (s, 311), 1.93 (d, J= 58 Hz,2H), 1.24 - 1.23 (m, 1H), 0.87 (d, = 5.8 Hz, 214), 0.58 

0.57 (i, 2H). LC/MS (ESI) in/z: 517 (M+H)'.  

Example 30: 5-(cyclopropyl(methl)amino)-N-((5-(pyrazolo[1,5-apyridin-5-yl)-2,3
dihydro-1H-inden-4-yi)carbamoyl)pyridine-3-sulfonamide 

Q-o 
N' NH2 

H 2N N A14 N N 
1) Triphosgene N / H 

TEA, THF 
N 2) NaH, THF N-< N \ 
N- N

B7 Example 30 

[0354] The title compound was prepared as described for Example I from 5

(cyclopropy!(methyl)amino)pyridine-3-sulfonamide (intermediate A14) and 5-(pyrazolo[1,5

a]pyridin-5-yl)-2,3-dihydro- I1-inden-4-amine (intermediate B7). The residue was purified by 

prep.HPLC to give the title compound as white solid. H NMR (400 MIHz, DMSO-d6) 5 8.43 (d, 

J= 7.2 Hz, 1H), 8.37 (s, 1 H), 8.29 (s, IH), 7,98 (d,.J= 2.1 Hz, 1H), 7.59 (s, 1H), 7.49 (s, 1 H), 

7.11 (d, J= 8.0 liz, 211), 6.68 (d, J= 7.3 Hz, 1H), 6.55 (d, J= 1.6 Hz, 111), 2.96 (s, 31), 2.90 (t, 

J=7.5 Hz,2 1), 270(, J-= 7.2 liz, 211), 2.47 (s, 1H), 2.04 - 1.88 (i, 2), 0.86 (d, J 5.0 Hz, 

2H), 0.58 (d,=2,6 Hz, 2H),L.C/MS (ESI) n/z: 503 (MH)-.  

Example31:5-(cyclopropylamino)-N-((5-(pyrazolo[1,5-alpyridint-5-yl)-2,3-dihydro-1H
indent-4-yl)carbamoyl)pyridine-3-sulfonamide 

NH 

HN 

H2N HN A15 S N 
- H H 

1) Triphosgene N\ / H/ 
TEA, THF 

N2) NaH, THF HN< N \ 
N- N' 

B7 Example 31 

[03551 The title compound was prepared as described for Example I from 5

(cyclopropylamino)pyridine-3-sulfonamide (intermediate A15) and 5-(pyrazolo[1,5-a]pyridin
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5-yi)-2,3-dihydro-1H-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-d) 6 8.48 (d, J= 7.2 Hz, 

i H), 8.18 (d, J= 13.8 Hz, 21), 799 (dJ=I 2.1 Hz, i H), 7.49 (s, 11), 7.43 (s, 111), 7.15 (d,,J= 

5.3 lz, 211), 664 (d, J= 6.3 Hz, Il), 6.58 (d,J= 1.7 Hz, 1H), 1.90 (d, J= 4.4 Hz, 2H), 2.69 (d, 

J= 7.6 Iz, 21), 2.38 (s. lH), 2.01- 1.95 (m, 211) 0.73 (m, J= 6.2 Hz, 211). 042 (d, J -2.7 Iz, 

2H), LC/MS (ES!) n/z: 489 (M-H).  

Example 32: N-((6-methyl-5-(pyrazlo[1,5-apyridin-5-yl)-2,3-dihydro-1H-inden-4
yl)carbamoyl)-2-iorpholinopyridine-4-sulfonamide 

H2 N 

C% NH 2  0 0 

| 0 B37- 2  O N N 
N I H H 

1) Triphosgene N 
N TEA, THF N 

2) NaH, THF N\ 

A16 Example 32 

[03561 The title compound was prepared as described for Example I from 2

morpholinopyridine-4-sulfonaitide (intermediate A16) and 6-methyl-5-(pyrazolo[1,5-a]pyridin

5-y1)-2,3-dihydro-1H-inden-4-amine (intermediate 17-2). The residue was purified by 

prep.HPLC to give the title compound as white solid. 1H NMR (400 MHz, DMSO-ds) 6 8.56 (d, 

J 7.1 Hz, 111), 8.27 (d, J= 5.1 Iz, 1H), 8.03 (d, J= 2.2 lz, 111), 7.36 (s, 11), 7.09 (d, J= 4.9 

Hz, 2H), 683 (d,.J= 5.1 Hz, IH), 6.55 (d,,J 16 Hz, IH), 6.45 (d.J= 6.6 Hz, IH), 3.73 - 3.70 

(m, 4), 3.51 - 3.48 (m, 6 2), 2.88 (t, Jr 7.4 Hz, 2H), 204 (s, 3H), 1.99 - 193 (m, 2H). LC/MS 

(ES) (n/z): 533 (M-+H).  

Example 33: 2-cyclopropoxy-N-((6-methyl-5~(pyrazolo[1,5-alpyridin-5-yl)-2,3-dihydro-1H
inden-4-yl)carbamoyl)pyridine-4-sulfonamide 

H2N 

N 00 N 
0 11 - 0 1I \NH2 NN N\s N N 

N' B7-2 

1) Triphosgene N 
0 TEA, THF O- N \ 
>7 2) NaH, THF 

A17 Example 33 
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[03571 The title compound was prepared as described for Example I from 2

cyclopropoxypyridine-4-sulfonamide (intermediate A17) and 6-methyl-5-(pyrazolo[1,5

a]pyridin-5-yl)-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) 8.55 (d, 

J= 7.2 z, II), 8.32 (d, J= 4.4 Hz, 111), 8.02 (d, J= 2.0 1z, Ii), 7.33 (s, 1H),7.19 (d., J- 4.4 

Hz, IH), 7.07 (d, = 13,2Hz, 2H), 6.54 (d,J= 2.0 Hz, IH), 6.46 (d,3 = 6.8 Hz, 1 H), 4.26 (s, 

1H), 2.86 (t,,J= 7.2 Hz,2H), 2.61 (d,J= 6.0 Hz, 211), 2.03 (s, 311), 1.98 - 1.93 (m, 211), 082 

0.78 (in,211). 0.73 - 0.70 (i, 211). LC/MS (ESI) (m/z): 504(M+H).  

Example 34: 5-cyclopropoxy-N-((6-methy-5-(pyrazolo11,5-alpyridin-5-y)-2,3-dihydro-1H
inden-4-yl)carbamoyl)pyridine-3-sulfonamide 

H 2N 

N.  

NH2NN\S3'N N 7-2N N 
NN I H H 

1)Triphosgene 

O TEA, THF O N 
2) NaH, THF N 

Al8 Example 34 

[03581 The title compound was prepared as described for Example 1 from 5

cyclopropoxypyridine-3-suilfonamide (intermediate A18) and 6-methyl-J5-(pyrazolo[1,5

a]pyridin--5-yl)-.2,3.-dihydro-H-inden-4-amine (intermediate B7-2). The residuewas purified by 

prep.HPLC to give the title compound as white solid, 1H NMR (400 MHz, DMSO) 6 8.52 (d, J= 

5.3 Hz, 211), 8.01 (d, J= 1.9 Hz, 111). 7.77 (s, ifl), 7.30 (s, i H), 7.05 (s, 111), 6.56 (s, 111), 6.44 

(d, J= 7.2 lIz, 1), 4.01 (s, IH), 2.87 (t, J= 7.1 Hz, 2H), 2.59 (s, 2H),2.03 (s, 311), 1.94 (t, J= 

7.2 Hz, 2H), 0.85 (d,. J= 6.2 Hz, 2H), 0.73 (m, 2H), 
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Example35:5-cyclobutoxy-N-((6-methyl-5-(pyrazlo[1,5-alpyridin-5-yl)-2,3-dihydro-1H
inden-4-yl)carbamoyl)pyridine-3-sulfonamide 

H2N 

0_0 N0"00 

N 'NH 2  N\ N N N 
2BN-17-2 I H H - -N 

1) Triphosgene 
TEA, THF N 

2) NaH, THF 

A19 Example 35 

[03591 The title compound was prepared as described for Example I from 5

cyclobutoxypyridine-3-sulfonamide (intermediate A19) and 6-methy-5-(pyrazolo[1.5

a]pyridin-5-vl)-2,3-dihydro-iH-inde-4-aiine (intermediate B7-2). The residuewas purified by 

prep.HPLC to'give the title compound as white soid. INMR (400 MHz, DMSO-d6) 6 8.52 (d, 

J= 7.1 Hz, 1H), 849 (d, J= 1.6 Hz, 1H), 8.43 (d, J= 2.6 Iz, 11), 8.01 (d, J= 2.2 Hz, IH, 7.56 

-53 (m, 111), .30 (s, 1H), 7.07 (s.11), 6.55 (d, J= 1.7 Hz, 111), 6.43 (d, J 6,8 Hz, 1H), 4.86 

- 4,74 (i, H), 2.87 (t, J= 7.4 Hz, 2H), 2.56 (d, J= 3.6 Hz, 2), 2,48 - 2.42 (in, 2H),2.12- 2.06 

(m, 211), 2.03 (s, 31), 1.94 (t,,J= 7.4 iz, 2H)1.82 (d, J= 10.2 Hz, IfH), 1.73 - 1.61 (n, 1H).  

LC/MS (ESI) (imz): 518 (M+H)'.  

Example36:5-(yelobutyl(ethyl)aino)-N-((6-methyl-5-(pyrazolo1,5-alpyidin-5-yl)-2,3
dihydro-1H-inden-4-yl)carbamoyl)pyridine-3-sulfonamide 

H2N 
N1 I0 0"00 

N NH2  N\ N SN N 
B7-2 | H H 

N- - N 
1) Triphosgene 

N TEA, THF X-N N\ 
2) NaH, THF 

A20 Example 36 

103601 The title compound was prepared as described for Example I from 5

(cyclobutyl(methyl)amino)pyridine-3-sulfonamide (intermediate A20) and 6-mehyl-5

(pyrazolo[1,5-a]pyridin-5-vl)-2,3-dihydro-I1H-inde-4-amine (intermediate B7-2). The residue 

was purified by prep.HPLC togive the title compound as white solid, IH NMR (400 MHz, 

DMSO-di) 8 8.50 (d,J= -7.1 Hz, HI), 8.28 (d, J= 2.3 lIz, 111), 8.18 (d,J 1.6 Hz, IH), 8.00 (d, 

J= 2.2 z, 111), 738 - 7,36 (m, 111), 7.31 (s, 1H), 7.05 (s,1), 6.56 (d, J = 1,8 Hz, 1),6.43 (d., 
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J=- 6.2 Hz, 1H), 4.11 (1, J 8.2 Hz, 1H), 2.89 - 2.83 (m, 5H), 2.57 (d, J= 6.8 Hz, 211),2.27 

2.19 (m, 211). 213 -2.06 (in, 211), 2.03 (s, 311), 1.93 (t, J= 7.4 Hz, 211), 1.71 - 1.64 (m. 2H) 

LC/MS (ESI) (m/z): 531 (M-H).  

Example37:5-(cyclopropylamino)-N-((6-methyl-5-(pyrazolo[1,5-apyridin-5-y)-2,3
dihydro-111-inden-4-yl)carbamoyl)pyridine-3-sulfonamide 

Q.o 
UJNH2 O 0 

H 2N HN NN N N 
'VA15 | H H 

1) Triphosgene HN 
N \ TEA, THF N \ 

2) NaH, THF 

B7-2 Example 37 

[03611 The title compound was prepared as described for Example I from 5

(cyclopropyiamino)pyridine-3-sulfonamide (intermediate A15) and 6-methyl-5-(pyrazolo[1,5

a]pyridin-5-yl)-2,3-dihydro- 1-inden-4-amine (intermediate B7-2). The residue was purified by 

prep-IPLC to give the title compound as white solid. IH NMR (400 MHz, DMSO-ds) 8 8.54 (d, 

J 7.1 Hz, 1H), 8.24 (s, 1H), 8.14 (s, IH), 8.02(d 20 Hz, 1H), 7,40 (s, lH),7,32 (s, 1H), 

7.08 (s, 1H), 6.59 (s, 11), 6.41 (d,1 = 7.2 Hz, 1H), 2.89-2.84 (m, 2H), 2.61 - 2.54 (m, 211), 2.39 

(s, Il), 2.03 (s, 3H), 1 -1.91 (min, 211), 0.78 - 0,73 (m, 2H), 0.45 - 0.40 (m, 2). LC/MS (ESI) 

(mi/z): 504 (M+H)I.  

Example38:2-cyclobutl-N-((6-ethiyl-5-(pyrazolo[1,5-alpyridin-5-y)-2,3-dihydro-1H1

inden-4-yl)carbamoyl)pyridine-4-sulfonamide 

H2N 0 

NH2 N / N N 
2 B7-2 H H 

1) Triphosgene 
TEA, THF N N 

2) NaH, THF N' 

A21 Example 38 

103621 The title compound was prepared as described for Example I from 2-cyclobutylpyridine

4-sulfonamide (intermediate A21) and 6-methyl-5-(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihvdro

i H-inden-4-amine (intermediate B7-2). The residue was purified by prep.H-PLC to give the title 
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compound as white solid. iH NMR (400 MHz, DMSO-d,) 6 8.65 (s, 11), 8.53 (d,J= 7.1 Hz, 

1H), 8.01 (d, J= 2.2 Hz, 1),7.63 -7.59 (m, 1H), 7.51 749(in, 11), 704 - 7.34 (m, 21), 7.21 

- .05 (m, 2H), 6.53 - 6.51 (n, 1H), 6.47 - 6.45 (m, 1H), 2.68 - 2.66 (n, 1), 2.34 - 2.27 (m, 411).  

2.07 - 2.04 (m, 1), 2.03 (s, 31), 2.01 - 1.82 (n, 7H). LC/MS (ESI) in/z: 502 (M+H) 

Example 39: 1-(cyclopropylmethyl)-N-((6-methyl-5-(pyrazolol,5-apyridin-5-y)-2,3
dihydro-IH-inden-4-yl)carbamoyl)-6-oxo-1,6-dihydropyridine-3-sulfonanide 

H2N 

N 11 S" o _gY' 
B7-2 N 

1) Triphosgene N 
TEA, THF N \ 

2) NaH, THF 

A22 Example 39 

103631 The title compound was prepared as described for Example I from1

(cyclopropymethyl)-6-oxo-1.6-dihydropyridine-3-sulfonaiide (intermediate A22) and 6

inethyl-5-(pyrazolo[1,5--a]pyridin-5-yl)-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, DMSO-d) 6 8.58 (d, J 6.8 Hz, 111), 8.26 (d,,J= 2.4 Hz, 1H), 8.00 (d, J= 2.4 Hz, 1), 

754(dd, j= 9.6, 2.8 Hz, 1H). 7.35 (s, 11), 7.06 (s, 1-), 6.52 (d,J=r 3.6 Hz, 1H), 6,51 -.6.40(m, 

2H), 3.82 (d,,J= 7.2 Hz, 2H), 2.87 (t,,J= 7.2 Hz, 21), 2,72- 2,57 (in, 3H), 2.03 (s, 3H), 1.96 

.91 (m, 211) 0.90 - 0.78 (M, 1H), 0.53 - 0.42 (i, 2H), 0.36 (d,J = 4.0 lz, 21). L/MS (ESi) 

(n/z): 518 (M+H) 

Example 40: N-((5-(] H-pyrrolo[2,3-bIpyridin-4-yl)-2,3-dihydro-IH-inden-4-yl)carbanoyl)
4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

NH2  000 

H H H2N HO A23 N N 
1) Triphosgene 

TEA, THF 
N 2) NaH, THF HO N N 

N N H 

B21 Example 40 

[03641 The title compound was prepared as described for Example 1 from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamide (intermediate A23) and 5-(1H-pyroo[2,3-b]pyridin-4-yl)-2,3

150



WO 2023/056264 PCT/US2022/077120 

dihydro-iH-iriden-4-amine (intermediate B21). Theresidue was purified by prep.HPLC to give 

the title compound as white solid. 'H NMR (400 MHz, DMSO-do) 6 11.63 (s, IH), 8.15 (d, J= 

4.8 Hz, 1H), 7.53 (d1, - 15.2, 9.1 Hz, 2H), 7.29 (d,,J= 5.7 z, 1H), 7.14 (,2),6.89 (s, I H), 

6.17 (s, IH), 5.32 - 4.95 (im, 1), 2.94 (t, J= 7.4 iz, 2H), 2.75 (dd, J= 6.9,5.6fHz,211), 1.98 

(dd, J= 14.5, 7.2 Hz, 2H). 1,42 (s, 611). LC/MS (ESI) mz: 497(M+H) 

Example 41: 4-(2-hydroxypropan-2-yl)-N-((5-(1-methyl-1H-pyrrolo[2,3-bipyridin-4-yl)-2,3
dihydro-iH-inden-4-yl)carbanioyi)thiophene-2-sulfonamide 

NH 2 

SS 
H 2N HO A23 N N 

1) Triphosgene 
TEA, THF 

2) NaH, THF HO N 

B22 Example 41 

103651 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamide (intermediate A23) and 5-(-methyl-1H-pyrrolo[2,3-b]pyridin-4

yl)-2,3-dihydro-1H-inden-4-amine (intermediate B22). The residue was purified by prepHPLC 

to givethe title compound aswhite solid. LC/MS (ESI) m/z: 511 (M-H).  

Example42:4-(2-hydroxypropan-2-yl)-N-((5-(imidazo[1,2-apyridin-7-yl)-2,3-dihydro-1H
inden-4-yl)carbamoyl)thiophene-2-sulfonamide 

S .NH2 0.-0 
S S, 

H2 N HO A23 N N 
H H 

1) Triphosgene 
I TEA, THF 

N x 2) NaH, THF HO N N 

B1 Example 42 

[03661 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sufonamide (intermediate A23) and 5 -(imidazo[1a'pridin-7-y)-2,3

dihydro-1H-inden-4-amine (intermediate B), The residue waspurinedbyprep.HPLCtogive 

the title compound as white solid. 1H NMR (400 MHz, DMSO-d) 5 8.45 (d, J= 7.0 Hz, 1H), 

7.95 (s, 1), 7.87 (s, iH), 7.63 (d, J= 135 Hz, 2H), 753 (d, J- 10.0 Hz, 1), 7.42 (s, IH), 7.18 

(q, J= 7.7 Hz, 2H), 6.74 (d, J= 6,9 Hz, IH), 291 (t, 7,5 Hz, 21H), 2.66 (t, 7.2 Hz, 2H), 

2.01 - 1.94 (m, 2H), 1.41 (s, 611). LC/MS (ESI) m/z: 497 (M-H.  
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Example 43: 4-(2-hydroxypropa-2-yl)-N-((5-(1-methyl-1H-benzo[dimidazol-6-yl)-2,3
dihydro-1H-inden-4-yl)carbanioyl)thiophene-2-sulfonamide 

0..0 
S S NH 2 

N S eKL. N H 2N HO A23 N N 
\ l H H 

1) Triphosgene 
TEA,THF 

N. 2) NaH, THF HO N 
N== N== 

B28 Example 43 

103671 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamde(intermediate A23) and 5-(1-methyl1H-benzo[dimidazo-6-y)

2,3-dihydro-IH-inden-4-amine (intermediate B28). The residue was purified by prep.HPLC to 

give the title compound as white solid. 'i NMR (400 MHz, DMSO-) 6 10.81 (s, 1H), 8.20 (s, 

1),73- 7.63 (in, 211), 7.57 (d, J= 8.3 1z, Il), 7.44 (s. l), 7.21 - 7.14 (i, 2H),04 (d. J

8,7 Hz, IH), 5,24 (s, iH),3.78 (s, 3H), 2.92 (t, J= 7.4 Hz, 2H), 2.70 - 2.65 (m, 2H), 2.02 - 1.94 

(m, 2H), 1.42 (s, 6H). LC/MS (ESI) m/z: 511 (M+Hi) 

Example44:4-(2-hydroxypropan-2-yl)-N-(5-(1-methyl-IH-pyrrolo2,3-b pyridin-5-yl)-2,3
dihydro-1H-inden-4-yl)carbamoyl)thiophene-2-sulfonamide 

0..0 
' sNH 2 

N S 'S N 
H2N HO A23 N N 

H H 
1) Triphosgene N 

I TEA, THF N I 

N 2) NaH, THF HO N / 
N /N 

B29 Example 44 

[03681 The title compound was prepared as described for Example I from 4-(2-hydroxypropan 

2-yithiophene-2-sufonamide(intermediate A23) and 5-(1-methyl-IH-pyrrolio[2,3-b]pyridin-5

yl)- 2 ,3 -dihydro-1H-inden-4-ainie (intermediate B29). The residue was purified by prep.IPLC 

to give the title compound as white solid. 'H NMR (400 MIz, DMSO-) 5 8.14 (d, j- 1.9 lz, 

iR), 7.81 (d,=2,0 Hz, 1H), 7,65 - 7.52 (m, 3H), 7,20 (d, J= 7.6 Hz, 1H), 7.12 (d,J= 7.6 Hz, 

H), 6.43 (d, J= 3.4 Hz, 1 i), 5.25 (s, 11), 3.86 (s, 3H), 2.92 (tJ= 7.4 Hz, 211), 2.67 (t,=7.1 

H1z, 2H), 2.03 - 1.93 (i, 2H), 1.43 (s, 6). LC/MS (ESI) miz: 511 (M+HI).  
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Example 45: N-((5-(1H-pyrrolo[2,3-cpyridin-4-yl)-2,3-dihydro-1H-inden-4-yl)earbamoyl)
4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

S NH2 

00 0 
HS 'SA. N 

H 2N HO A23 N N 
\ H H 

1) Triphosgene 
TEA, THF 

N 2) NaH, THF HO N 
H 

B30 Example 45 

[03691 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-suifonamide (intermediate A23) and5-(1-pyrrolo[23-c]pyridin-4-yl)-2,3

dihydro-IH-inden-4-amine (intermediate B30), The residue was purified by prep.HPLC to give 

the title compound as white solid. '1 HNMR (400 MHz, DMSO-) 5 11.83 (s, 11), 8.77 (s, 1-), 

7.92 (s, 11), 7.65 (d, J= 51 Hz, 211), 7,59 (s, 1H), 7.47 (s, 11), 7.22 (d, J- 7.6 Hz, Il), 7.15 

(d, J= 7.6 Hz, IH), 6.17 (s, H), 2.94 (t, J= 7.4 Hz, 2H), 2.68 (t, J= 7 3 Hz, 2H), 204 - 1.95 (m, 

211), 142 (s, 3H). LC/MS (ESI) m/z: 497 (M+H)'.  

Example 46: N-((5-(1H-pyrrolo[2,3-blpyridin-5-yl)-2,3-dihydro-1H-uden-4-yl)earbamoyl)
4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

0..0 
S NH

2 
O 

S S" 
H2N HO A23 N N 

H H 
1) Triphosgene 

TEA, THF N .../ 2) NaH, THF HO 
HN HN 

B31 Example 46 

[03701 The title compound was prepared as described for Example I from 4-(2-hydroxypropan 

2-yi)thiophene-2-sulfonamide (intermediate A23) and 5-(1H-pyrrolo2,3-b]pyridin-5-vl)-2,3

dihydro-I-1H-inden-4-amine (intermediate B31).The residue was purified by prep.HiPLC to give 

the title compound as white solid. '11 NMR (400 MHz, DMSO-d6) 6 11.67 (s, 1H), 10.80 (s, 1H, 

8.08 (s, lH), 7.78 (s, 1). 7.68 (s, 211), 751 - 7,48 (m, 111), 7.20 (d, J- 6,7 Hz, I1), 7.12 (d, J 

7.3 Hz, 1H), 6.41 (dd,.J= 3.4, 1.8 Hz, 1H), 5.26 (s, 1H), 91 (t,J= 7.3 Hz, 2H), 2.64 (t,1=7.7 

Hz, 2H), 2.01 - 1.93 (i, 2H), 1.42 (s, 6). LC/MS (ESI) m/z: 497 (M+H).
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Example47:4-(2-hydroxypropan-2-y)-N-((5-(1-meylil-H-pyrrolo[2,3-epyridin-4-y)-2,3
dihydro-IH-inden-4-yl)carbamoyi)thiophene-2-sulfonamide 

N NH 2 

H 2N HO A23 H N 

1) Triphosgene 
TEA, THF 

N 2) NaH, THF HO N N 

B32 Example 47 

[03711 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-suifonamide(intermediate A23) and 5-(-methyl-1H-pyrrolo[2,3-c]pyridin-4

yl)-2,3-dihydro-IH-inden-4-amine (intermediate B32). The residue was purified by prep.HPLC 

to give -he title compound aswhite solid. 'i NMR (400 MHz, DMSO-d6) 5 8.87 (s, 1H), 7.96 (s, 

I1) 7,66 (s, 211), 760 - 7,57 (m, 111), 7.43 (d, J 2,8 Hz, 1H), 7.23 (d, J 7.6 Hz, 1H), 7.14 (d, 

J= 7.6 Hz, 1H), 6.13 (d, J= 2.3 Hz, IH), .3,95 (s, 3H), 2.95 (t, J= 7.4 Hz, 2H), 2.68 (t,J= 72 

Hz, 2H), 2.03 - 196 (n, 211), 1.45 (s, 6H). LC/MS (ESI) m/z: 511 (M+H).  

Example 48: 4-(2-hydroxypropan-2-yl)-N-((5-(1-methyl-ILH-pyrazolo13,4-bipyridin-4-yl)
2,3-diliydro-1H-inden-4-yl)carbamoyl)thiopliene-2-sulfonamide 

S 'S.NH2 0..00 

S 
H 2N HO A23 N N 

1)Triphosgene 
TEA, THF 

N N 2) NaH, THF HO N N' 

B33 Example 48 

103721 The title compound was prepared as described for Example I from 42-hydroxypropan

2-yi)thiophene-2-sulfonamide(intermediateA23)and5-(1-methyl-1H-pyrazolo[3,4-b]pyridin

4-yl)-2,3-dihydro-1H-inden-4-anine (intermediate B33). The residue was purified by 

prep.IPLC to give the title compound as white solid. H1 NMR(400 MHz, DMSO-do) 8 8.45 (d, J 

= 4.7 Hz, IH), 7.87 (s, 1 H), 7.55 (s, iH), 724 (s, 2H), 7,03 (d, J. 4.3 Hz, IH), 5.21 (s, I H), 4.08 

(s, 3H), 2.95 (t, J= 7.5 Hz, 2H), 2.71 (d, J= 7.0 z, 211), 2.04 - 1.96 (m, 21), 1.42 (s, 6H).  

LCI/S (ESI) m/z: 512 (M+-H).  
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Example 49: N-((5-(1-cyclopropyl-1H-pyrrolo[2,3-bipyridin-4-yl)-2,3-dihydro-1H-iden-4
yv)carbamoyl)-4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

S O,000NH2 

H2N HO A23 N N 

1)Triphosgene 
TEA, THF 

N 2) NaH, THF HO N 

B23 Example 49 

[03731 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yl)thiophene-2-sufonamide (intermediate A23) and 5 -(-cyopropyl-1-pyrrolo[2,3

b]pyridin-4-l)-2,3-dihydro-IH-inden-4-amine (intermediate B23). The residue was purified by 

prep-IPLC to give the title compound as white solid. IH1NMR(400 MHz,DMSO-dbs)3S8.17(d, 

J 4.9 Hz, 1H), 7.33 (d, J= 1.6 Hz, 1H), 7.27 (d, J= 3.6 Hz, 1H), 7.20 (d, J- 1.6 Hz, 1H), 7.08 

(s, 2H), 6.98 (d, J= 4.9 Hz, I H), 6.92 (s, IH), 6.19 (d, J= 3,6 Hz, IH), 5.08 (s, IH), 2,90 (t, .J= 

7.4 Hz21),277( ( 1.4 Hz, 2), 2.02 - 1L91 (m, 3H), 1.39 (s, 611),1.05 - 1.00 (m, 41).  

LC/MS (ESI) m/z: 537 (M+H).  

Example 50: 1-isopropyl-N-((5-(1-methyl-1H-pyrroilo[2,3-bipyridin-4-yl)-2,3-dihydro-1H
inden-4-yl)carbanoyl)-IH-pyrazole-3-sulfonamide 

O'.NH 2 

N-N 0 0 0 

H 2N t A24 N N 
H H 

\ 1) Triphosgene NN TEA, THF 
N 2) NaH, THF N N 

B22 Example 50 

103741 The title compound was prepared as described for Example I1from I1-isopropyl-IH

pyrazoie-3-sulfonamide (intermediate A24) and 5-(1-methyl-1H-pyrroilo[2,3-b]pyridin-4-yl)

2,3-dihydro-1H-inden-4-aine (intermediate B22). The residue was purified by prep.IPLC to 

givethetitlecompound as white solid. H NMR (400 MHz, DMSO-d,) 6 8.25 (d, J- 4.8 1Hz, 

1H), 7.93 (s, iH), 7.46 (d, J= 3.4 Hz, IH), 7.21 (s, 1H), 7.16 (d,, = 7.6 Hz, 1H), 6.91 (d,I = 4,9 

Hz, IM), 6.57 (s, 1H), 6.18 (s, 1H), 4.59 (s, 1H), 3.86 (s, 311), 93 (t,7.3 Hz, 2), 2.64 (s, 

2H), 2.04 - 1.95 (i, 2H), 1.43 (d, J= 6.6 Iz, 611). LCMS (ESI) mi/z: 479 (M+H).  
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Example51:4-(2-ydroxypropa-2-yl)-N-((5-(imidazo[1,2-ajpyridin-6-y)-2,3-dihydro-1H
inden-4-yl)carbanoyl)thiophene-2-sulfonamide 

0.,..  
S S, NH 2 

H 2 N HO A23 N N 
H H 

'N 1)Triphosgene 
TEA, THF 

N 2) NaH THF HON 

N J/N 
B2 Example 51 

103751 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfoname(intermediate A23) and 5-(imidazo[1,2-apyridin-6-yl)-2,3

dihydro-IH-inden-4-amine (intermediate 112). The residue was purified by prep.HPLC to give 

the title compound as white solid. j jNMR (400 MHz, DMSO-d) 8.45 (s, H), 7.89 (s, 1-), 

7.71 - 757 (in, 311), .44 (d, J= 9.3 Hz, 1H). 7,20 (dd, J= 15.5 lz, 211), 703 (d, J= 10.6 Hz, 

IH), 2.93 (t,,J= 74 Hz, 2H), 2,68 (t, J= 7.4 Hz, 2H), 2.02 - 1,96 (m, 2H), 1.42 (s, 6H) LC/MS 

(ESI) m/z: 497 (M11).  

Example52:N-((5-(11,2,4]triazolo[1,5-alpyridin-6-yi)-2,3-dihydro-1H-inden-4
yl)carbaioyl)-4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

o.) 
'NH2 

S S 
H2N HO A23 , N N 

\ l H H 
'N ~ 1) Triphosgene 
N, TEA, THF N 
N, 2) NaH, THF HO N 

N-P   N-j 

B4 Example 52 

103761 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-suifonamide (intermediate A23) and 5-([1,2,4]triazolo[1,5-a]pyridin-6-yl)-2,3

dihydro-l1H-inden-4-amine (intermediate B4). The residue was purified by prepIIPLC to give 

the title compound as white solid.'H NMR (400 MHz, DMSO-d) 6 8.82 (s, IH), 8.51 (S, IH), 

7.89 (s,i H), 7.7) (d,J= 9.1 Hz, iH), 7.56 (s, 1), .47 (s,2 721 (s, 21), 7.- 2 - 6.86 (m, 

iH), 5.20 (s, IH), 2.93(t, J 7.2 Hz,211), 2.76 - 2.65 (in, 2H),2.06 - 1.93 (in, 211), 1.41 (s, 61).  

LC/MS (ESI) n/z: 498 (M+H).  
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Example53:N-((5-([1,2,4]triazolo[1,5-ajpyridin-7-yl)-2,3-dihydro-1H-inden-4
yx)carbamoyl)-4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

o,.o 
'NH2 

O 

HSS S 
H2N HO A23 N N 

\ H H 
N : 1) Triphosgene 

TEA, THF 
N "N 2)NaH,THF HO N "N 
N==/H N-=N 

B5 Example 53 

103771 The title compound was prepared as described for Example I from 42-hydroxypropan

2-yi)thiophene-2-sulfonamide (intermediate A23) and 5-([1,2,4triazolo[1,5-a]pyridin-7-yl-2,3

dihvdro-1l-inden-4-amine (intermediate B5). The residue was purified by prep.IPLC to give 

the title compound as white solid,'H NMR (400 MHz, DMSO-d) 6 8.78 (d, J= 7.1 Hz, IH), 

8.49 (s, ifH), 7.69 (d,.J= 0.8 Hz, li), 7.50 (s, 111) 7.37 (s, I1), 7.22 - 7.18 (m, 2H), 7.06 (d,.J= 

7.0 Hz, 2H), 5.19 (s.1H1), 2.93 (t,,J 7.4 Hz, 211), 2.74 (t, J= 7.4 Hz, 211), 2.03 - 1.95 (m, 2H), 

1.41 (s, 6H). LC/MS (ESI) in/z: 498 (M--H).  

Example 54: 4(2-hydroxypropn-2-yl)-N-((5-(imidazo1,5-alpyridin-7-yl)-2,3-dihydro-1H
inden-4-yl)carbamoyl)thiophene-2-sulfonamide 

.NH2 

S O*O 
H2N HO A23 N N 

\ H H 
1) Triphosgene 

TEA, THF 
N \ 2) NaH, THF HO N \ 

N N 
B6 Example 54 

[03781 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamide (intermediate A23) and 5-(imidazo[1,5-a]pyridin-.7-yl)-2.,3

dihydro-1H-inden-4-amine (intermediate 116).The residue was purifiedbyprep.HPLC to give 

the title compound as white solid. lfH NMR (400 MHz, DMSO-d) 6 8.36 (s, 1H), 8.49 (s, 1H), 

8.24 - 8.22 (d, J= 7.2 Hz, 1), 7.85 (br, 111), 7.69 (d, J 0.8 z, 1), 7.59(1), 7.38 (s,1), 

7.31 (s, 1H), 20- 7.13 (m, 211), 667-645 (d, J 7.2 liz, IH), 5.24 (s, 1H), 2.93 - 2.89 (t, J= 

7.4 Hz, 2H), 2.68 - 2.64 (t, J= 7.4 Hz, 2H), 1.99 - 1.96 (r, 2H), 1.41(s, 6H), LC/MS (ESI) m/z: 

497 (M+H).  
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Example55:4-(2-hydroxypropa-2-yl)-N-((5-(1-(1-methylpiperidin-4-yl)-1H-pyrrolo[2,3
bjpyridin-4-yl)2,3-dihydro-1H-inden-4-yl)carbamoyl)thiophene-2-sulfonamide 

o..0 
NH 2  0 0 

S S H 2N N N 
HO A23 H H 

1) Triphosgene 
N TEA, THF 

N 
2) NaH, THF HO 

N b 
N N 

B24 Example 55 

[03791 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamide intermediatee A23) and 5-(1-(! -methyipiperidin-4-yl)-1H

pyrrolo[2,3-blpyridin-4-yl)-2,3-dihydro-1H-inden-4-amine (intermediate B24). The residue was 

purified by prep.IPLC to give the title compound as white solid.'H NMR (400 MHz, DMSO

6) 8 8.18 (d,I= 4.9 Hz, I H), 8.14 (s, 1H), 7.66 - 7.50 (n, 111), 7.48 (s, 1.), 7.43 (d,lI= 3.6 Hz, 

11), 7.40 (s, 111),'7.27 (s, 1H), 7.13 (t, J= 5.5 Hz, 2H), 6.96 (d,,J= 4.8 Hz, 1H), 6.24 (d, J= 3.6 

Hz, IH), 4.82 (s,1H1), 3.22 (s, 2H), 2.92 (t, J= 7.3 Hz, 2H), 2,73 (dd, J= 21.0, 13.5 Hz, 411) 

2,20 (d, J= 9.7 Hz, 2H), 2.01 (dt, J= 14.9, 7.7 Hz, 4H), 1.41 (s, 6H) LC/MS (ESI) m/z: 594 

(M+H1) 

Example 56: 4-(2-hydroxypropa-2-yl)-N-((5-(I-(tetrahydro-2H-pyran-4-yl)-1H
pyrrolo12,3-bIpyridin-4-yl)-2,3-dihydro-1H-inden-4-yl)car bamoyl)thiophene-2-sulfonamide 

o0.0 s 's: 
' NH2  o 

H 2N N N 
HO A23 H H 

1) Triphosgene 
TEA, THF H N 

N N 2) NaH, THF HO N N 

0 0 

B25 Example 56 

[03801 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-suifonamide(intermediate A23) and 5-1-(tetrahydro-2H-pyran-4-yl)-1H

pyrrolo[2,3-bipyridin-4-yl)-2,3-dihydro-1H-inden-4-amine (intermediate B25). The residue was 

purified by prep.1PLC to give the title compound as white solid. H NMR (400 MHz, DMSO

d6 ) 6 8.18 (d, J= 4.9 Hz, 1H), - 7.51 (m, 311), 20 - 7,15(in, 211), 6.91 (d, J= 4,8 Hz, 11), 
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6.21 (d, J= 3.5 Hz, 111), 5.22 5.21 (m, 111), 5.01- 4.94 (i,1H), 4.03 (dd, J= 11.2, 3.9 Iz, 211), 

3.58 (t, J= 11.2 Hz, 2H), 2.94 (t, J= 7.3 Hz, 2H),274 (', J= 7.3 Hz, 21), 2.16 - 2.06 (m, 211), 

2.03 - 1.95 (m, 21H), 1.92 1.89 (m, 211), .43 (s, 61H). LCMS (ESI) ni/z: 581 (M+H1), 

Example57:4-(2-hydroxypropan-2-l)-N-((5-(1-(1I-methylpyrrolidin-3-yl)-1IH-pyrrolo[2,3
b pyridin-4-yl)-2,3-dihydro-1H-inden-4-l)carbamoyl)thiophene-2-sulfonamide 

H 2N N N 
HO A23 H H 

1) Triphosgene 
TEA, THF 

N N 2) NaH, THF HO N 

N N 

B26 Example 57 

[03811 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2--sulfonamide (intermediate A23) and5-(1-(1-methypyrroidin-3-yl)-iH

pyrrolo[2,3-b]pyridin-4-i)2,3-dihydro-1H-inden-4-aie(intermediate B26).The residue was 

purified byprep.HPLCtogive the title compound as white solid. H NIMR (400 MHz, DMSO

) 8.20 (d, J 4.9 Iz, I H), 7.56 (s, 1H), 7.52 (d, J- 3.6 Iz, 111), 7.49 (s, 11), 7.38 (s, i H), 

7.19 (d, J= 7.6 Iz, 11), 714 (d, J= 7.6 1z, 1H), 6.96 (d, J 4.9 Iz, 111), 623 (d, J= 3.6 1z, 

11 H), 5.57 - 5.50 (n, 1H), 5.20 (d,,J= 14,0 Hz, 1H), 2.94 (t, J= 7.1 Hz, 3H), 2,88 - 2.83 (in, 11 H), 

2.73 (t, J= 7.2 z, 211), 2.63 (d, J= 7.2 Iz, 3H),2.56 (d, J 8.8 11z, 21), 2.12 (dd,Jr 12.4, 3.8 

Iz, 111), 2.02 - 1.95 (i, 2H), 1.43 (s, 6). LC/MS (ESI) in/z: 580 (M+H)K.  

Example 58: 4-(2-hydroxypropan-2-y)-N~((5-(1-(tetrahydrofuran-3-yl)1H-pyrrolo12,3
b pyridin-4-yl)-2,3-dihydro-1H-inden-4-yl)carbamoyl)thiophene-2-sulfonamide 

S SNH2 0 00 

H 2N N N 
HO A23 H H 

1) Triphosgene 
TEA, THF 

N 2) NaH, THF HO N N 
O O 

B27 Example 58 
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[03821 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2--ylOthiophene-2-suifonamide (intermediate A23) and 5-(1-(tetrahydroftran-3 --y)-1-.  

pyrrolo[2,3-b]pyridin-4-yl)-2,3-dihydro-1H-inden-4-amine (intermediate B27). The residue was 

purified by prep.IPLC to give the title compound as white solid. IH NMR (400 MHz, DMSO

d) 6 8.19 (d, J= 4.9 Hz,1. ) 7,58 (d, J= 11.0 Hz, 111), 7.36 (d, J= 3,6 Hz, IH), 7.17 (dd, J= 

18,8, 7.6 Hz, .H), 6.91 (d, = 4.8 Hz, H), 6.19 (d, J= 3.2 Hz, 1H), 5.59 - 5.49 (m, 1H), 5.21 (d, 

J 5.3 Hz, 111), 4.10 (dd, J= 148, 8.2 11z, 1H), 4.01 (dd,,J=z 9.3, 6.1 Hz, I H), 3.87 (id, J= 8.5, 

5.0 Hz, 2H), 2.93 (t, J= 7.4 Hz, 2H), 2.72 (t, J= 7.3 z, 211), 2.20 - 2.11 (n, 1H), 1.97 (dd, J= 

14.9, 7.5 Hz, 2H), 1.42 (s, 6H), LC/MS (ESI) m: 567 (M+H 

Example 59: 4-(2-hydroxypropan-2-yl)-N-((5-(1-(oxetaii-3-yl)-IH-pyrrolo[2,3-bipyridin-4
yl)-2,3-dihydro-IH-inden-4-yl)earbamoyl)thiophene-2-sulfonamide 

0,..o S .NH2 

H 2 N , N N 
HO A23 H H 

1) Triphosgene 

N N TEA, THF HO N N 2) NaH, THF 

O O 

B27-1 Example 59 

[03831 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yl)thiophene-2-sulfonamide(intermediateA23)and 5-(1-(oxetan-3-yl)-1Vt-pyrrolo[2,3

b]pyridin-4-y)-2,3-dihydro-i1-inden-4-ainie (intermediate B27-1). The residue was purified 

by prep.HPLC to give the title compound as white solid, 11 NMR (400 MHz, DMSO-do) 8 8.19 

(d,J - 4.9 Hz, 1 H), 7.73 (d,1 J 3.7 Hz, 111), 7.60 - 7.53 (m, 111), 7.20 - 7.13 (m,311), 6.94 (d,.1

4.7 Hz, 1H), 6.29 (s, 1H), 6.02 - 5.95 (m, 1), 5.19 (s, 1H), 5.04 - 4.99 (in, 411), 2.93 (t-, J 7.  

Hz, 211), 2,75 - 2.72 (in, 211), 202 1.95 (m. 2H), 1.42 (s, 611). LCMS (ESI) m1 /z: 553 (M+H.1)'.  
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Example 60: 4-(2-hydroxypropan-2-yl)-N-((5-(pyrazolo[1,5-aIpyridin-5-yl)-2,3-dihydro-1H
inden-4-yl)carbaimoyl)thiophene-2-sulfonamide 

0-0 

NH2 
HOF A23 \lH 

H 
1) Triphsgene 

TrEATH 
N 2) NaHTHF HO N \ 
IN NJ

B7 Example 60 

[03841 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamide(intermediate A23) and 5-(pyrazolo[1,5-a]pyridin-5-yl)-2,3

dihydro-IH-inden-4-amine (intermediate B7). The residue was purified by prep.HPLC to give 

the title compound as white solid. 'T NMR (400 MHz, DMSO-ds) 8 8.54 (d, J= 7.2 Hz, 1H), 

8.01 (d,J= 2.2 Hz, 2H), 7.74 (d, J= 1.5 Hz, 111), 7.69 (s, 111), 7.52 (s, 111), 7.22 (dd, J= 224, 

7,7 Hz, 21H), 6.63 (dd, J= 7.2, 1.8 Hz, 111), 6.57 (d,, =1 5 Hz, 1H), 5.29 (s, 1H), 2.93 (t,J= 7.4 

Hz, 2H),2.66 (t,.J= 7.4 Hz, 21), 2.02 - 1.96 (n, 21), 1,42 (s, 6H). LC/MS (ESI) m/z: 497 

(M+H)l-.  

Example61:N((5-(11,2,4]triazolo[4,3-alpyridin~6-yl)-2,3-dihydro-1H-inden-4 
yl)carbamoyl)-4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

0-.0 

N NH 2  O 

H-N HO A23 \ H 

1) Triphosgene 
NTEA, rHF N 

\ ) 2) NaH1, THF HO 
N-N N-N 

88 Example 61 

[03851 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yl)thiophene-2--sulfonamide (intermediate A23) and 5-([1,2,4]triazoo[4,3-a]pyridin-6-yl)-2,3

dihydro-1H-inden-4-amine (intermediate B8).The residuewaspurified by prep.HPLC to give 

the title compound as white solid. 111 NMR (400 MHz, DMSO-d0 ) 3 8.84 (d,J=2.4 Hz, 1H), 

8.39 (d, J- 2.4 Hz, 111), 7.84 (s, 111), 7.74 (d,J= 1.6 Hz, i), 7.60 - 7.56 (in, 11), 7.53 (s, 111), 

7.24 - 7.21 (i, 2), 5.21 (s, 111), 194 (t,J 7.6 Hz, 2H1),2,70 (t, J= 7.6 liz, 211), 2.04 - 1.98 

(n, 2H), 1.41 (s, 6H), LC/MS (ESI) m/z: 498 (M+H).  
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Example 62: N-((5-([12,3]triazolo[1,5-aipyridi-5-yI)-2,3-dihydro-1H-inden-4
yf)carbamoyl)-4-(2-hy droxypropan-2-yl)thiophene-2-sulfonamide 

S SNH2 

H 2N S N N 
HO A23 H H 

1) Triphosgene 

N \. TEA, THF 2) NaH, THF 
N=N N=N 

B9 Example 62 

[03861 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yl)thiophene-2-sufonamide(intermediate A23) and5-([12,3triazolo[1,-a]pyridin--yl)-2,3

dihydro-IH-inden-4-amine (intermediate B9), The residIue waspurinedbyprep.HPLCtogive 

the title compound as white solid. 1 1 NMR (400 MHz, DMSO-ds) 8 8.94 (d, J 7.2 Hz, 1H), 

8.15 (d, J= 0.8 Hz, 2H), 7.77 (s.1H1), 7.71 (d, J= 1.5 Hz, 111), 7.63 (d, J- 15 liz, 1H) 7.25 

(dd, J= 20,1, 77 Hz, 2H), 6.93 (dd, J= 7.2, 1.6 Hz, 11), 5.28 (s, 1H), 2.94 (t, J= 7.4 Hz, 2H), 

2.68 (t, J=7.4 Iz, 2H), 2.06 - 195 (n, 211), 1.42 (s, 61). LC/MS (ESI) m/z: 498 (M+I)-.  

Example 63: N-((5-([1,2,4]triazolo[4,3-alpyridin-7-yl)-2,3-dihydro-1H-inden-4
yl)carbamoyl)-4-(2-hydroxypropan-2-yl)thiophee-2-sulfonamide 

S .S.  NH2  0 

H2 N N N 
HO A23 H H 

1) Triphosgene 

N "TEA, THF NOFN 
2) NaH, THF N 

B10 Example 63 

[03871 The title compound was prepared as described for Example I from 442-hydroxypropan

2-y)thiophene-2-suifonamide (intermediate A23) and 5-([1,2,4]triazolo[4,-a]pyridin-7-y)-2,3

dihvdro-1H-inden-4-amine (intermediate BIO). The residue was purified by prep.HPLC to give 

the title compound as white solid. i- iNMR (400 MHz, DMSO-d) 9.32 (s, 1H), 8.53 (d, J= 7.1 

Hz, 111), 8.25 (s, 1H), 7.71 - 7.66 (n, 2H), 7.61 (d, J= 1.7 Hz, 111), 7.26 (mJ= 7.7 Hz, 211), 

6.88 (dd, J= 7.1, 1.3 Hz, 111),2.94 (t, J- 7.4 Hz, 21), 2.67 (t, J 7.3 Hz, 211), 2.04 - 1.96 (i, 

2H), 1.41 (s, 611). LCI/MS (ESI) i/z: 498 (M+H) 
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Example 64: 4-(2-lydroxypropan-2-yl)-N-((5-(pyrazlo[1,5-apyrimidin-6-yl)-2,3-dihydro
1Ikinden-4-yl)earbamoyl)thiophene-2-sulfonamide 

oo S S. H N H2  000 

H2 N ON A2N HOF A23 H H 

I 1) Triphosgene 
N N TEA, THF N N 

2) NaH, THF HON 

B12 Example 64 

[03881 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-y)thiophene-2-sulfonamide(intermediate A23) and 5-(pyrazolo[1,5-a]pyrimidin-6-yl)-2,3

dihydro-IH-inden-4-amine (intermediate 812). The residue was purified by prep.HPLC to give 

the title compound as white solid.iH NMR (400 MHz, DMSO-dt) 6 8.93 (d, -= 1.3 Hz, 1H), 

849 (d, J= 2.1 11z, 1H), 8.21 (d, J= 23 Hz, 111), 754 (dd J- 12.3, 1.7 Hz, 1H), 7.31 (d, J= 

1,6 Hz, 1H) 7 20 (d,. J= 7.6 Hz, 1H), 7.15 - 7.1 1 (m, 2H), 6.72 (dd,J= 23, 0,8 Hz, 1H) 2,91(t, 

J= 7.4 z, 211), 2.78 (.,.J 7.4 Hz, 211), 2.02 - 1.92 (m, 211) 1.39 (s, 6H). LC/MS (ESI) m/z: 

498 (M+HI)I 

Example 65: 4-(2-hydroxypropan-2-yl)-N-((5-(imidazo[1,2-alpyridin6
yl)benzod] [1,3]dioxol-4-yl)carbamoyl)thiophene-2-sulfonamide 

'O S. NH2 N 

H 2N , N N 
HO A23 H H 

1) Triphosgene 
N TEA, THF N 

Nj 2) NaH, THF H

B14 Example 65 

103891 The title compound was prepared as described for Example I from 42-hydroxypropan

2-y)thiophene-2-suIfonamide (intermediate A23) and 5-(imidazo[1,2-apyridin-6

yl)benzo[d][1,3]ioxol-4-amine (intermediate B14). The residue was purified by prep.HPLC to 

give the title compound as white solid. LUIS (ESI) mz: 501(M+HY.  
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Example 66: 4-(2-lydroxypropa-2-yl)-N-((5-(imidazo[1,2-ajpyridin-7
yl)benzord][1,3]dioxol-4-yl)carbamoyl)thiophene-2-suifonamide 

/0 Q. /0 
NH 2  000 /0 

H 2N N N 
HO A23 H H 

1) Triphosgene 
N "N TEA, THF 

N 2) NaH, THF HO N N 

B13 Example 66 

[03901 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamide (intermediate A23) and 5-(imidazo[1,2-a]pyridin-7

yl)benzo[d][1,3]dioxol-4-amine (intermediate B13). The residue was purfied by prep.HIPLC to 

give the titlecompound as white solid. IH NMR (400 MHz, DMSO-do) 5 8.38 (d, J- 6.9 Hz, 

11), 8.13 (s, 1H), 7.92 (s.1H1), 7.59 (s, 111)7.50 (s, 111) 7.43 (s, 111), 7.34 (s, 11H), 6.87 (s, 2H), 

6.03 (s, 2H), 1.39 (s, 6H). LC/MS (ESI) n/z: 501 (M-H)>.  

Example67:4-(2-hydroxypropan-2-yl)-N-((5-(imidazo[1,5-alpyridin-6-yl)-2,3-dilydro-1H
inden-4-yl)carbamoyl)tliophene-2-sulfonamide 

o..9 
S *S 

N NH 2  0 

H2N N N 
HO A23 H H 

1) Triphosgene 
N TEA, THF N 

\/ 2) NaH, THF HO 
N N 

B15 Example 67 

[03911 The title compound was prepared as described for Example 1 from 4-(2-hydroxypropan 

2-yi)thiophene-2-sufonmide(intermediate A23) and 5-(inidazo[1i,5-apyridin-6-yl)-2,3

dihydro-Ii-inden-4-amine (intermediate 1115).The residue was purified by prep.1PLC to give 

the title compound as white solid.11 NMR (400 MHz, DMSO-d/) 3 8.21 (d, J= 2.7 Hz, 21), 

7.45 - 7.37 (m, 3H), 7.32 (s, 1H), 27 (s, 11), 7,10 (s, 2H), 6.71 (d, J= 9.4 Hz, 1H), 5.10 (s, 

if), 2.90 (t, 1=7,4 Hz, 211), 2.75 (t,.J= 7.4 Hz, 211), 1.97 (pIJ= 7.5 Hz, 2H), 1.41 (d, J= 4.5 

H1z, 6H). LC/MS (ESI) m/z: 497 (M+H) 
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Example 68: 4-(2-hydroxypropan-2-yl)-N-(5-(pyrazolo[1,5-aIpyridin-6-yl)-2,3-dihydro-1H
inden-4-yl)carbamoyl)thiophene-2-sulfonamide 

NH 2  
0 

H 2N N N 
HO A23 H H 

1) Triphosgene 
N' TEA, THF N 

,N 2) NaH, THF HO N 

B7-1 Example 68 

103921 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfoname(intermediate A23) and 5-(pyrazolo[1,5-a]pyridin-6-yl)-2,3

dihydro-IH-inden-4-amine (intermediate B7-1). The residue was purified by prep.HPLC to give 

the title compound as white solid. '1 HNMR (400 MHz, DMSO-da) 8.55 (s, 1H), 8.01 (S, 1-), 

7.59 (d, J= 9.3 1z, 21), 7.18 (s. 211),7.05 (d, J- 8.9 Hz, 211), 6.61 (s, 1H), 5.18 (s, 1H), 2.92 (t, 

J= 6.9 Hz, 2H), 2.71 - 2.65 (m, 2H), 2.03 - 1.92 (m, 2H), 1.41 (s, 6H). LC/MS (ESI) n/z: 497 

(M+l).  

Example 69: 4-(2-hydroxypropan-2-y)-N-((5-(imidazo[1,5-alpyridin-7-y8)-6-methyl-2,3
dihydro-1H-inden-4-yl)carbainoyl)thiophene-2-sulfonamide 

o o' 

N NH 2  
0 

I S N 
H12N S S N N HO A23 H H 

1) Triphosgene 

N \ TEA, THF N \ 
N 2) NaH, THF HON 

B6 Example 69 

103931 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-suIfonamide (intermediate A23) and 5j-(imidazo[1,5-apyridin-7-yl)-6-methy-.  

2.,3-dihydro-1H-inden-4-amine (intermediate B6). The residue was purified by prepIPLC to 

give the title compound as white solid, H NMR (400 MHz, DMSO-ds) 6 8,38 (S, 1H), 8.24 (d, J 

=7.2 Hz, 1H1), 7.65 - 7.39 (n, 21), 730 (s, 1H), 7.22 (s, 1H), 7.03(s,JH,6.26(d,= 6.6Hz, 

1H), 5.24 - 5.11 (i, 1), 2.86 (t,J= 7.3 Hz, 211), 2.71 - 2.60 (in, 211)2.07 (s, 311), 1.97 - 1.89 

(i, 2H), 1.42 (s, 6H). LC/MS (ESI) m/z: 511 (M+H).  
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Example 70: 4-(2-hydroxypropan-2-yi)-N-((6-metliyl-5-(pyrazol[1,5-apyridin-5-yl)-2,3
dihyidro-1H-inden-4-yl)carbanioyl)thiophene-2-sulfonamide 

0.0 
S S-NH2 0 / 

H 2N , N N 
HO A23 H H 

1) Triphosgene 
N \ ~. TEA, THF 

2) NaH, THF 
N' N' 

B7-2 Example 70 

[03941 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamide(intermediate A23) and 6-methyl-5-(pyrazoo[1,5-a]pyridin-5

yl)-2,3-dihydro-IH-inden-4-amine (intermediate B7-2). The residue was purified by prep.HPLC 

to give the title compound aswhite solid. 1 NMR (400 MHz, DMSO-d-) 6 8.51 (d,! - 7.1 Hz, 

1H), 7,97 (d J-= 2.2 Hz, 1H), 7.37 (s, IH), 7.29 (d, J 1.6 Hz, 111), 7.17 (d, J -1.6 Hz, 1H1), 

6,96 (s, iH), 6.82 (s, IH), 6.55- 6.52 (m, 2H), 5,76 (s, iH), 5.05 (s, IH), 2.85 (t, J= 7.4 Hz, 2H), 

2.75 - 2.67 (n, 2H), 2.03 (s, 3H), 1.96 - 1.91 (m, 2H), 1.40 (s, 6H). LC/MS (ESI) m/z: 511 

(M+H)V.  

Example 71: N((6-chloro-5-(imidazo[1,5-alpyridi-7-yl)-2,3-dihydro-IH-inden-4
yl)carbamoyl)-4-(2-hydroxypropan-2-yl)thiophene-2-sulfonamide 

0..0 S ...o 
I'NH2  0 / 

H2N Cl N N CI 
HO A23 H H 

1) Triphosgene 
N \ TEA, THF HO N \ 

2) NaH, THF 
B16 Example 71 

[03951 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene.-2-sulfonamide(intermediateA23)and6-chloro-5-(imidazo[1,5--a]pyridin-7-.yl)-

2,3-dihydro-1H-inden-4-ainine (intermediate B16).The residue was purified by prep.HPLC to 

give the title compound as white solid. H NMR (400 MHz, DMSO-do) 8 8.39 (s, 1H), 8,25 (d,J 

7.2 liz, 111), 7.49 (s, 1H), 7.44 (s, 1H), 7.33 (s,1H), 7.29 (s,1), 7.28 (s, 11),.7.09 (s, 11), 

6.30 (d, J= 6.0 Hz, 1H), 5.17 (s, 1H), 2.91 (t, J= 7.4 Hz, 2H), 2.71 - 2.61 (i, 2H), 2.02 - 1.91 

(n, 2H), 1.42 (s, 6H). LC/MS (ESI) m/z: 531 (M+H).  
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Example 72: 4-(2-ydroxypropa-2-yl)-N-((5-(8-methyliidazo[1,2-alpyridin-7-yl)-2,3
dihydro-1H-inden-4-yl)carbamoy)thiophene-2-sulfonamide 

0.0 
NH 2  0 

H 2N N N 
HO A23 H H 

1) Triphosgene 
TEA, THF 

N N 2) NaH, THF HO N N 

B17 Example 72 

103961 The title compound was prepared as described for Example I from 4-(2-hydroxypropan

2-yi)thiophene-2-sulfonamide(intermediate A23) and 5-(8-nethylimidazo[1,2-a]pyridin-7-yl)

2,3-dihydro-IH-inden-4-amine (intermediate 817). The residue was purified by prepHPLC to 

give the title compound as white solid. 11 NMR (400 MHz, DMSO-ds) 6 8.28 (d, J 6.9 Hz, 

IH i7.93 (s, 1H), 755 (di, J 6.3, 5.3 Hz, 311), 7.15 (d, J= 7.61 Hz1H), 6.98 (d, J 7.6 Hz, 

1H), 6.49 (d,.J= 6.9 Hz, iH), 2.92 (t, J= 7.2 Hz, 2H), 2.70(dJ 131, 7,6 Hz, 2H), 2.15 (s, 

311), 1.98 (dd,,I= 14.9, 10.1 Hz, 2H),1.42 (s, 611). LC/MS (ESI) m/z: 511 (M+H).  

Example 73: 4-(2-hydroxypropan-2-y)-N-((5-(8-ethyliidazo[1,5-alpyridin-7-yl)-2,3
dihydro-IH-inden-4-yl)carbainoyl)thiopliene-2-sulfonamide 

0..0 

' NH 2  
0 0 

H2N ," N N 
HO A23 \ H H 

1) Triphosgene 

N \ TEA, THF N \ 
N 2) NaH, THF HON 

B18 Example 73 

103971 The title compound was prepared as described for Example I from 42-hydroxypropan

2-yi)thiophene-2-suIfonamide (intermediate A23) and 5-(8-methylimidazo[1,5-a]pyridin-7-yl)

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-d) 6 8.08 (dJ 7.1 Hz, 

1H), 7.34 - 728 (m,2H),7.19 (d, J= 1,6 Hz, 111), 7.04 (d,,J= 7.4 Hz,211), 6.90 (d,.J=7.5 Hz, 

1H),6.34(d,,J= 7.1 Hz, 1H),2.90(t, J7.3 lIz, 211), 2.78 (dd, J= 8.3, 5.9 Hz, 2H), 2.09 (s, 

3H), 2.02 - 191 (i, 2H), 1.41 (s, 6H). LC/MS (ESI) m/z: 511 (M-+H).  
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Example74:4-(2-lydroxypropa-2-yl)-N-((5-(2-methylpyrazol[1,5-alpyridin-5-yl)-2,3
dihydro-1H-inden-4-yl)carbanoyl)thiophene-2-sulfonamide 

s °W° 
S .NH2 0 

I\SS I1 0 
H 2N S N N 

HO A23 \ H H 

1) Triphosgene 
TEA, THF 

2) NaH, THF HO N \ 

B19 Example 74 

[03981 The title compound was prepared as described for Example I from 4-(2-hydroxvpropan

2-yl)thiophene-2-sulfonamide (interniediate A23) and 5-(2-methylpyrazolo[1,5-a]pyridin-5-yl)-

2,3-dihydro-1H-inden-4-amine (intermediate B19). The residue was purified by phepdHPLC to 

give the title compound as white solid. H NMR (400 MHz, DMSO-d) 68.37 (d,,J= 7,2 iz, 

i1H), 7.59 - 7.48 (m, 2H), 7.39 - 7.38 (m 1H), 7.16 - 7.11 (i, 211), 6,62 (d, J= 7.3 Hz, 1H), 6.30 

(s, iH), 5.76 (s, IH), 5.16 (s, 1H), 2.90 (t, J= 74 Hz, 2H), 2,71 (t, J= 7.4 Hz, 2H), 2.39 (s, 3H), 

2.03 - 1.93 (n, 21), 1,41 (s, 611). LC/MS (EST) m/z: 51(M+).  

Example 75: 3-cyclopropoxy-N-((6-methyl-5-(pyrazolo1,5-apyridin-5-yl)-2,3-dihydro-IH
inden-4-yl)carbanoyl)cyclobutane-1-sulfonamide 

qS 00 0 

O A NH2 
0 O 

H2N , ' N 
1) Triphosgene H H 

TEA, THF 

N-\ 2) NaH, THF O N 
N" N'J 

B7-2 Example 75 

[03991 The title compound was prepared as described for Example 1 from 3

cyclopropoxycyclobutane-i-sulfonamide (intermediate A25) and 6-methyl-5-(pyrazoio[1,5

a]pyridin-5-yl)-2,3-dihydro-1IH-inden-4-amine (intermediate B7-2). The residue was purified by 

prep.HPLC to give the title compound as white solid. IH NMR (400 MHz, DMSO-d) 6 8.71 (t,J 

= 7.8 Hz, 1H), 8.02 (d,1 = 2.9 Hz, 1H), 7.56 (s, 1H), 7.42 (s, 1H), 7.12 (s, 1H), 6.61 (d, J 6.8 

iz, 2), 4.25 (s, 1H), 4.13 (s, 1H), 3.84 (s, 1H), 3.18 (s, 1), 2.93 - 2.89 (n, 2H), 2.74 (s, 2H), 

2.33 (s,1), 2,25 -221 (m 111), 2.06 (s, 3H), 2.04 - 1,92 (m, 411), 0.47 - 039 (i, 411), LC/MS 

(ESI) r/z: 481(M+H) 
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Example 76: 1-(3-hydroxycyclobuty)-N-((6-miethyl-5-(pyrazolo[1,5-apyridin-5-yl)-2,3
dihy dro.-11H-inden -4-yl)carbamoyl)-1H-pyrazole-3-sulfonamide 

0 

N-N 

H 2N HO A33 N N 
___________ " H H 

1) Triphosgene N-N 
N \ TEA, THF N \ 

2) NaH, THF / 
HO 

B7-2 Example 76 

104001 The title compound was prepared as described for Example I from 1-(3

hydroxycyclobutyl)-IH-pyrazole-3-sulfonamide (intermediate A33) and 6-nethyl-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-IH-inden-4-amine (intermediate B7-2). The residue 

was purified by prep.HIPLC togive the title compound as white solid. iH NMR (400 MHz, 

DMSO-dci) 8.61 (d, -= 6.8 Hz, IH), 8.03 (s, 1H), 7.90 (s, 1H), 7.39 (s, 1H), 7.09 (s, 1H), 6.61 

6.46 (m, 3H) 5.31 (d, J= 4.7 Hz, 1H), 5.06 - 4.95 (m,1H)4.46 - 4.39 (i, i H), 2.91- 2.84 (m, 

2H), 2.63 - 2,58 (m, 4H), 2.42 - 2.37 (m, 2H), 2.04 (s, 3H), 1.98 -1.93 (i, 21H). LC/MS (EST) 

m,/z: 507 (M+l) 

Example 77: 1-cyclopropyl-5-((dimethylamino)methyl)-N-((6-metyl-5-(pyrazolo[1,5
alpyridin-5-yl)-2,3-dihydro-1H-inden-4-yl)carbamoyl)-1H-pyrazole-3-sulfonamide 

O9.NH2 S' 
0 b 0 

-N N-N O' 'O0 

H2N A34 N 
-N N-N 

1)Triphosgene \ 

N \ TEA, THF N \ 
2) NaH, THF 

B7-2 Example 77 

[04011 The title compound was prepared as described for Example 1 from I-cyclopropyl-5

((diiethylamno)methyl)-.1-pyrazole-3-sulfonamide (intermediate A34) and 6-methyl-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydro-1H-inden-4-anine (intermediate B7-2).The residue 

was purified by prep.HPLC to give the title compound as white solid. 111 NMR (400 MHz, 

DMSO-d) 8 8.63 (s, 111). 8.03 (s, 111), 7.39 (s, 1-1), 7.08 (s, 1H), 6.59 (s, 111), 6.50 (s, 2H), 3.58 

- 3.56 (m, 2H), 2.89 - 2.84 (m, 2H). 2.68 - 2.64 (m, 1H), 2,35 - 2.30 (in, 2H), 2.21 (s, 6H), 2.04 

(s, 311), 1.97 - 1.93 (m, 2H),1.24 - 1,21 (, 2H), .07-1.04 (m, 2). LC/MS (ESI) (m/z): 534 

(M+H) 
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Example 78: N-((5-([1,2,3]triazolo[1,5-apyridin-5-yl)-6-methyl-2,3-dihydro-1H-inden-4
yl)carbamol)~1.-eyclopropyl-111-pyrazole-3-sulfonanide 

q, NH2 S.  
Yb oo0 

N-N O-O H2 A2 N N 

1) Triphosgene N-N 

N \ TEA, THF N \ 
N 2) NaH, THF N 

B9-1 Example 78 

104021 The title compound was prepared as described for Example I from I-cyclopropyl-1H

pyrazoie-3-sulfonamide (intermediate A2) and 5-([,2,3]triazolo1,5-apyridin-5-y)-6-methy

2,3-dihydro-1-inden-4-arnine (intermediate B9-1). The residue was purified by prep.IPLC to 

give the title compound as white solid, 'H NMR (400 MHz, DMSO-do) 6 9.02 (d, J= 7.3 Hz, 

111), 8.18 (s, 111), 779 (s, H), 7.65 (s, i H), 7.57 (s, 1H), 7.39 (s, 1H), 7,10 (s, 111), 6.81 (d, J= 

7.1 Hz, 1H), 6.44 (d,J= 21.4 Hz, IH), 2.89 (1, J= 7.3 Hz, 211), 2.83 - 2.76 (m, 11),2.65 -2.61 

(n 2H), 2.04 (s.,3H), 2.00 - 1.95 (i, 211), 1.05 - 1.01 (m, 411). LC/MS (ESI) nz: 477(M+H) 

Example 79: (R)-1-(2-hydroxypropyl)-N-((6-methyl-5-(pyrazolo[1,5-alpyridin-5-yl)-2,3
dihydro-1H.-inden-4-yl)carbamoyl)-1H-pyrazole-3-sulfonamide 

H2N 

0_0 

SNNH2 N 

1) Triphosgene N N 
TEA, THF N\ 

2)NaH,THF OH 

A26 Example 79 

[04031 The title compound was prepared as described for Example 1 from (R)-1-(2

hydroxypropyl)-iH-pyrazole-3-sulfouanmide (intermediate A26) and 6-methyl-5-(pyrazolo[i,5

a]pyridin--5-yl)-.2,3.-dihydro-IH-inden-4-amine (intermediate B7-2). The residuewas purifiedby 

prep.IPLC to give the title compound as white solid. -H NMR (400 MHz, DMSO-do) 6 8.61 (d, 

J 7.2 Liz, 111), 8.02 (d, J- 1.6 z, 111), 7.68 (s, 11), 7.38 (s, 2H), 7.05 (s, 111), 6.58 (s, 1l), 

6.50 (d, J= 6.0 H-z, 1H), 6.40 (s,1) 5.75 (s, 111), 500 (d, J= 3.6 Hz, 1H), 4.03 (d, J= 5.2 Hz, 

2H), 13.97 - 3.91 (m, 1H), 2.86 (t,> 7.6 Hz, 2H), 2.62 (d,,3= 7,2Hz, 2H), 2.03 (s, 3H), 1,93 (t, 

J 6.0 Hz, 211), 1.03 (d, = 6.4 Hz, 311). LC/MS (ES) (m/z): 495 (M+H1).  
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Example 8: (S)-1-(2-lydroxypropyl)-N-((6-inethyl-5-(pyrazolo1,5-apyridin-5-y)-2,3
dihydro-11H-inden-4-yl)carbamoyl)-1iH-pyrazole-3-sulfonamide 

H2N 
0_0 0. CO 

NH2N B7-2 NN 

1) Triphosgene N N 

TEA, THF N \ 
HO 2) NaH, THF OH 

A27 Example 80 

[04041 The title compound was prepared as described for Example I from (S)--(2

hydroxypropyl)-iH-pyrazole-3-sulfonamide (intermediate A27) and 6-methyl-5-(pyrazoo[1,5

a]pyridin-5-vl)-2,3-dihydro-IH-inden-4-amine (intermediate B7-2). The residuewas purified by 

prep.H-PLC to give the title compound as white solid,' I NMR (400 MHz, DMSO-d) 5 8.62 (d, 

J=- 6.7 Hz, 1H), 8.03 (s, 1H), 7.39 (s, 2H), 7.08 (s, 1H), 6.60 (s, 1l), 6.48 (d, J= 7.5 Hz, 21), 

5.09 - 5.04 (i, H)4.05 (d., J= 6.9 Hz, 211), 2.87 (t, J= 7.1 z, 2), 2.68 - 2.62 (i, 21), 2.04 

(s, 3H), 1.99 - 1,95 (m, 2H), 1.04 (d,=6,3 Hz, 3H). LC/MS (ESI) :495(M+H) 

Example 81: 5-cycloropoxy-N-((6-methyl-5-(pyrazolo[1,5-apyridin-5-y)-2,3-dihydro-1H
inden-4-yl)carbamoyl)pyridazine-3-sulfonamide 

H 2N 

0 0 A \ "NH 2  I0_oC 
N" N\A'C.. N 

N NH1 N 7-2 N'N N N 
I H H 

1) Triphosgene 
'v TEA, THF O N 

2) NaH, THF 
A28 Example 81 N 

104051 The title compound was prepared as described for Example I from 5

cyclopropoxypyridazine-3-sulfonamide (intermediate A28) and 6-methyI-5-(pyrazoloi1,5

a]pyridin-5-yl)-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-dA) 6 8.99 (d, 

J 12.7 Hz, 1H), 8.56 (d, J= 7.0 Hz, 11), 797 (d, J= 1.9 z, 1l), 7.63 (d, J= 2.7 Hz, 111), 7.37 

(s, iH), 6.96 (s, 1H), 6.90 - 6.75 (i, IH), 6.60 (d, J= 14 Hz, 1H), 6.58 - 6.52 (m, iH), 6.28 

6.19 (in, 1), 4.12 - 4.04 (m, 1Hi), 2.85 (t, J= 7.1 iz, 211). 2.72 - 2.64 (i,2H), 2.04 (s, 3), 

1.95 - 1.89 (m, 211), 0.89 - 0.84 (in,211), 0.78 - 0.73 (in, 211). LCMS (ESI) m/z: 505 (M-H).  
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Example 82: 1-(1-cyclopropylethyl)-N-((6-methyl-5-(pyrazolo[1,5-apyridin-5-yl)-2,3
dihydro-11H-inden-4-yl)carbamoyl)-1H-pyrazole-3-sulfonamide 

H 2N 

O/ NH 2  N 

S1O N\OO 
,N- B7-2 S N N 

N 1) Triphosgene N--N 

TEA, THF 
2) NaH, THF 

A29 Example 82 N

104061 The title compound was prepared as described for Example I from 1-(1 

cyclopropylethyl)-iH-pyrazole-3-sulfonamide(intermediate A29) and 6-methyl-5

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-diydro-J1H-inden-4-amiine (intermediate B7-2). The residue 

was purified by prep.HPLC to give thetitle compound as white solid. iH NMR (400 MHz, 

DMSO-d) 68.41 (s, IH), 7.83 (s, 1H), 7.21 (s, 2H), 7.06 (s, 1H), 6.95 - 6.79 (in, 2H), 6.41- 6,34 

(m,2H), 4.02 - 3.91 (m, Il), 2.75 -2.65 (s, 3H), 2.54 - 2.47 (n, Il), 1.84 (s, 311), 1.78 - 1.72 

(i, 2H),1.12- 1.09 (m,2H), 1.08 - 1.03 (in, 211), 0.38 - 0.29 (in, 1),0.18 - 0.09 (in, 1H), 0.05 

0.00 (m, 21). LC/MS (ESI) (in/z): 505 (M-H).  

Example 83: 1-cyclopropyl-N-((5-methyl-6-(pyrazolo[1,5-apyridin-5-yl)-2,3
dihvdrobenzofurarn-7-yl)carbamoyl)-1IH-pyrazole-3-sulfonamide 

0 ..0 

O SNH 2  0 
N-N0"0 

N A2 N 
H2N a N N 

1) Triphosgene N-N N 
TEA, THF 

N \ 2) NaH, THF lN \ 

N- N

B37 Example 83 

104071 The title compound was prepared as described for Example I froi 1-cyclopropyl-1H

pyrazole-3-sulfonamide (intermediate A2) and 5-methyl-6-(pyrazolo[1,5-a]pyridin-5-yl)-2,3

dihydrobenzofuran-7-ailne (intermediate B37). The residue was purified by prep.HPLC to give 

the title compound as white solid. H NMR (400 MHz, DMSO-d/) 8.50 (d, J 7.1 Hz, 111), 

8,00 (d, J= 1.9 Hz, 1H), 7.53 (s, I H), 7.35 (s, 1H), 7,03 (s, 1H), 6,55 (d, J= 9.7 Hz, 2H), 6.12 (s, 

1H), 4.50 (t, J 8.6 liz, 2H), 3.25 - 3.18 (m,21), 1.99 (s, 3H), 1.29 -1.21 (in, 1), 1.03 - 0.95 

(m,4H). LC/MS (ESI) (nz): 479 (M+H) 
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Example 84: 5-cyclobutl-N-((6-ethiyl-5-(pyrazolo[1,5-alpyridin-5-y)-2,3-dihydro-1H
inden-4-yl)carbamoyl)pyridine-3-sulfonamide 

I~ 0 0 

HN N N N N 
2  | H H 

1) Triphosgene / 
TEA, THF 

N \ 2) NaH, THF N \ 

NN' 

B7-2 Example 84 

104081 The title compound was prepared as described for Example I from 5-cyclobutylpyridine

3-sulfonamide (intermediate A30) and 6-methyl-5-(pyrazolo[1,5-apyridin-5-yl)- 2 ,3 -dihydro

IH-inden-4-amine (intermediate B7-2). The residue was purified by prep.IIPLC to give the title 

compound as white solid, .H NMR (400 MHz, DMSO-do) 8 8.69 (s, [H), 8,61 (s, 1H), 8.49 (d, J 

= 6,8 Hz, 111), 8.00 (s, it),7.96 (s, 1H), 7.30 (s, ifl), 7.03 (s, 6.54 (s, 1H6.43 (d, 7.1 

Hz, I H), 3.68 - 3.61 (n, iH), 184 (t, J= 7.2 Hz, 2H), 2.35 (d, -= 8.9 Hz, 311). 216 - 2.04 (n, 

3H), 2.02 (s, 3H), 1.97 - 1.82 (m, 4H) L/MS (ESI) (m/z): 509(M+HY.  

Example 85: 1-(rel-(1R,2S)-2-hydroxvcyclobutyl)-N-((6-methyl-5-(pyrazolo[1,5-apyridin-5
yl)-2,3-dihydro-1iH-inden-4-yl)carbamoyl1)-1-pyrazole-3-sulfonamide 

ONH 2 

N A31 

WOH 000O N0 'V N 

H 2N 1 N N 
1) Triphosgene N-N H H 

TEA, THF I N 

N N 2) NaH, THF OH 

N'N
B7-2 Example 85 

104091 The title compound was prepared as described for Example I from -(re-(R,2S)-2

hydroxycyclobutyl)-1 H-pyrazole-3-sulfonamide (intermediate A31) and 6-methyl-5

(pyrazolo[1,5-a]pyridin-5-yl)-23-dihydro-1H-inden-4-amine (intermediate B7-2). The residue 

was purified by prep.IPLC to give thetitle compound as white solid. 1H NMR (400 M1Hz., 

DMSO-d) 68.65 - 8.64 (m, IH), 7.99 (s, IH), 7.59 (s, iH), 7.38 - 7.35 (i, I ), 7.11 (s, 1H), 

6.65 (s, I H), 6.60 - 6.53 (in, 211), 5.38 - 5.31 (m, 111), 5.20 - 5.15 (n, 11), 2.89 (t,J= 7.4 liz, 

2H), 2.71- 2.67 (mi, 2H), 2.27- 2.11 (mi, I), 2.16 - 2.10 (i, I), 2.06 (s, 311),2.01 - 1.96 (in, 

3H), 1.79 - 1.71 (in, IH), 1.54 - 1.42 (in, 2H), LCMS (ESI) m/z: 507 (M+H)-.  
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Example 86: 1-(cyclopropylmethyl)-N-((5-methyl-6-(pyrazolo[1,5-alpyridin-5-yl)-2,3
dihyidrobenzofuran-7-yl)carbamoyl)1H-pyrazole-3-suilfonamide 

..N H2 

0 N-No - Nb 

H2N N 

1) Triphosgene H , 

TEA, THF N' 

N \ 2) NaH, THF N N 
N- N' 

B37 Example 86 

104101 The title compound was prepared as described for Example I from1

(cyclopropyimehyl)-iH-pyrazole--suilfonamide (intermediate A1) and 5-methyi-6

(pyrazolo[1,5-a]pyridin-5-yl)-2,3-dihydrobenzofuran-7-amine (intermediate B37). The residue 

was purified by prep.HPLC to give thetitle compound as white solid. i1 NMR (400 Mz, 

DMSO-d) 8.50 (d,,J= 7.1 Hz, H), 8.00 (s, 1H), 7.58 (s, IH), 7.36 (s, I H), 7.05 (s, iH), 6.60 

(d,,J= 11.0 liz, 1H), 6.54 (s, 2H), 4.51 (t, J= 8.6 Hz, 211), 4.08 - 4.01 (m, 1H), 3.94 (d,J= 7.2 

Hz,211), 2.00 (s, 311), 1.27 - 1.20 (in, 21), 0.59 -0.53 (n, 2H), 0.40 - 0.36 (m, 2H). LC/MS 

(ESI) (m/z): 493 (M-).  

Example 87: 1-cyclopropyl-N-((5-fluoro-6-(pyrazolo[1,5-apyridin-5-yl)-2,3
dihydrobenzofuran-7-yl)carbainoyl)-1L-pyrazole-3-sulfonamide 

0..o 

H0 000NH2 0 

1 11 A2 O\\ /0 N 
H2 N F S, N N F 

1) Triphosgene N-N 
TEA, THF J 

N \ 2) NaH,THF N N 
N- N

B38 Example 87 

[04111 The title compound was prepared as described for Example I from 1-cyclopropyl-11

pyrazole-3-suifonamide (intermediate A2) and 5 -fluoro-6-(pyrazolo[,5-a]pyridn- 5 -yl)-23

dihydrobenzofuran-7-amin(intermediate B38). The residue was purified by prep.HPLC to give 

the title compound as white solid. 1H NMR (400 MHz, DMSO-d6) 68.55 (d,,J= 7.2 Iz, I H), 

8.02 (d, J= 2.1 z, 111), 7.66 (s, 1H), 7.50 (s, 111) 7.15 (d, J= 8.0 Hz, 1H), 6.65 (d,J=- 6.9 lz, 

11H), 6,58 (d, J= 1.7 lz, 111), 6.31 (s,1H), 4.57 (, -= 8.7 Hz, 211), 3,267- 3.25 (211 2),203 

1,97 (n, 1H), 1.02 - 1.00 (n, 4H). LC/MS (ESI) (m/z): 4813 (M+H 
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Example 88: 1-eylopr)pyl-N-((6-methyl-5-(2-methylpyrzolo[1,5-apyridin-5-yl)-2,3
dihy dro-11H-inden-4-yi)carbanoyl)-I1pyrazole-3-sulfonamide 

o,..o0 

NH2 O o 

H 2N NNA2 N 
1) Triphosgene N 

TEA, THF NN\ 
-N-N N\ 2) NaH, THF 

B34 Example 88 

[04121 The title compound was prepared as described for Example I from I -cyclopropyl- H

pyrazole-3-sulfonamide (intermediate A2) and 6-methyl-5-(2-methlpyrazolo[,5-a]pyridin-5

y1)-2,3-dihydro-IH-inden-4-aiine (intermediate B34). The residue was purified by prep.HPLC 

to give the title compound as white solid. 'f NMR (400 MHz, DMSO-ds) 6 8.49 (d, J= 7.0 Hz, 

11), 7.86 (s, 1H),'7.47 (s, 1H), 7.23 (s, iIH), 7.07 (s, 1H), 6.50 (s,.1H), 6.40 (d, J- 7.0 Hz, 1H), 

6.35 (s, IH), 3.87 -- 378 (i, 1H), 2.87 (t, J 7,2 Hz, 211), 2.61 - 2.54 (i, 2H), 2.41 (s, 311). 203 

(s, 3H), 1.97 - 1.91 (m, 2H) 1, 10 - 1.00 (m, 4H). LC/MS (ESI) n/z: 491 (M+H).  

Example 89: N-((6-chloro-5-(pyrazolo[1,5-apyridin-5-y)-2,3-dihydro-IH-inden-4
yl)car1bamoyl)-1-cyclopropyl-1H-pyrazole-3-sulfonanide 

()1iS'NH2  0 
H2 N N-N 0""-..  

H2N CI A2 N CI 

1) Triphosgene N-N 

N\ TEA, THF 4N \ 
2) NaH, THF 

B35 Example 89 

[0413 'The title compound was prepared as described for Example I fromI-cyclopropyl-IH

pyrazole-3-sulfonamide (intermediate A2) and 6-chloro-5-(pyrazolo15-apyridin-5-yl)-2,3

dihydro-IH-inden-4-amine (intermediate B35). The residue was purified by prep.HPLC to give 

the title compound as white solid. 'iT NMR (400 MHz, DMSO-di) 6 8.65 (d, J= 7.1 Hz, 1H).  

8.05 (d,,J= 1.9 Hz, 1H), 7,95 - 7,79 (in, iH), 7.77 - 7,60 (n, IH), 7.48 (d, J= 243 Hz, H), 7.37 

(d,.J= 13.2 Hz, 111), 6.64 (s, 1H), 6,55 (d, J= 7.2 Hz, IfH), 6.52 - 6.38 (m, IH), 3.84 -3.80 (n, 

1H), 2,93 (t,J= 7.3 Hz, 211), 266 - 2,59 (i, 211), 2.06 - .L95 (m, 2H), 1.08 - 1.00 (i, 4H), 

LC/NS (ESI) n/z: 498 (M+H)-.  
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Example 90: N-((6-chloro-5-(pyrazolo[1,5-alpyridin-5-y)-2,3-dihydro-1H-inden-4
yl)carbamoyl)-1-eyclopropyl-11-pyrazole-3-sulfonamide 

! NNH2 

H 2N N- IA2 N 

1) Triphosgene N-N 
NTEA, THF N N 

2) NaH, THF I 

B11 Example 90 

[04141 The title compound was prepared as described for Example 1 fromi -cyclopropyl- H

pyrazole-3-sulfonamide (intermediate A2) and 5-([i ',2,4]triazolo[1,5-a]pyridin-7-y')-6-methyl

2,-dihydro-H-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-d) 6 8.87 (d,,J= 6.9 Hz, 

11), 8.52 (s, 11),7.76 (s, 1H), 7.52 (s, 111), 7.09 (s, 1H), 6.84 (d, J- 6.9 Hz, 1H), 6.39 (s, 11), 

3.82 - 376 (m, 1H), 2.88 (t, J= 7.3 1z, 2H), 2.66 - 2.58 (i 2H), 2.02 (s, 311). 2,80 - 1.93 (m, 

2H), 1.02 (d,.I= 4.8 Hz, 4H). LC/IS (ESI) m/z: 478 (M+H) 

Example 91: (S)-N-((6-methyl-5-(pyrazolo[1,5-alpyridin-5-yl)-2,3-dihvdro-1H-inden-4
yl)carbamoyl)-1-(oxetan-2-ylmethyl)-Hll-pyrazole-3-sulfonamide 

NH2 
0 o 

N0 

H 2 N N A32 0N N 
__________ \"YL H H 

1) Triphosgene N-NN 

N\ TEA, THF 0N 
2) NaH, THF 

B7-2 Example 91 

[04151 The title compound was prepared as described for Example 1 from (S)-1i-(oxetan-2

ylmethyl)-1H-pyrazole-3-sulfonamide (intermediate A32) and 6-methyl-5-(pyrazolo[1,5

a]pyridin-5-y)-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, DMSO-d,) 8 8.63 (d, 

J -7.1 Hz, 1H), 8,03 (s, IH), 7.79 (s, iH), 7.39 (s, IH), 7.08 (s, IH), 6.59 (s, 1H), 6.53 - 6.43 

(m, 211), 5.03 - 4.94 (m, 11), 4.50 - 4.38 (m, 311), 4.30 - 4.22 (m, 111).,91 - 2.83(m, 21), 2,69 

2.58 (m, 3H), 2.39- 2.31 (i, 1H), 2.04 (s, 31), 1.98 - 1.92 (m,2H).LC/MS (ESI) (m/z): 507 

(M+-I).  
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Example 92: 1-cyclopropyl-N-((6-methyl-5-(pyrazolo[115-alpyridin-6-yl)-2,3-dihydro-IH
inden-4-yl)carbamoyl)-1I-pyrazole-3-sulfonamide 

0 ..o 
NH 2 

N-N O N 

H2N A2 N 

1) Triphosgene N'N H 

N, TEA, THF <N, 
\1 N 2) NaH, THF \/N 

B7-3 Example 92 

04161 The title compound was prepared as described for Example I from -cyclopropyI-IH

pyrazole-3-sulfonamide (intermediate A2) and 6-methyl-5-(pyrazoo[1,5-a]pyridin-6-yl)-2,3

dihydro-I1-inden-4-amine (intermediate B7-3). The residue was purified by prep.HPLC to give 

the title compound as white solid. 1JH NMR (400 MHz, DMSO-d) 5 8.39 (s, 1H), 8.01 (d, J= 7.4 

Hz, I l), 7.77 (d J= 9.1 Hz, IH), 7.39 (s,1H1), 7.07 (s,1) 6.85 (d, J 8.9 Iz, 111), 6.65 (d, J= 

6.1 Hz, IH), 6.48 (s, IH), 3.84 - 3.76 (m, IH), 2.88 (t, J= 7.0 Hz, 1H), 2.80 (t,J 7.4 Hz, iH), 

2.70 -262 (n, 211), 2.09 - 1.86 (m, 511), 1.06 - 1.01 (m, 41). LC/MS (ESI) m/z: 477 (M+H)'.  

Example 93: N-((5-([1,2,4]triazolo[4,3-alpyridin-7-yl)-6-methyl-2,3-dihydro-1H-inden-4
yl)carbamoyl)-1-eyclopropyl-1H-pyrazole-3-sulfonamide 

0 ..0 
- NH 2 

N-N O" O 

2N A2 N 
\"YL H H 

1)Triphosgene N-N 
TEA, THF 

N N 2) NaH, THF N ,N 

B10-1 Example 93 

104171 The title compound was prepared as described for Example I from -cyclopropyl-H

pyrazoie-3-sulfonamide (intermediate A2) and 5-([,2,4]triazolo[4,3-apyridin-7-yl)-6-methy'

2,3-dihydro-1H-inden-4-arine (intermediate B10-1). The residue was purified by prep.HPLC 

to give the title compound as white solid. 'H NMR (400 MHz, DMSO-dt) 5 9.31 (s, 1H), 8.55 (d, 

J = 7.0 Hz, ifH), 7.83 (s, 1H), 7.65 (s, 1H), 7.47 (s, 1H), 7,11 (s, 11), 6.63 (d, J 7.0 liz, 1H), 

6.47 (s, Il), 3.85 - 3.79 (in, 111),2.89 (, J 7.3 Hz, 211), 2.61 - 5.57 (in,211),2.06 (s, 3H), 2.02 

- 195 (in, 2H), 1.06 - 0.99 (i, 4H). LC/MS (ESI) n/z: 478 (M+H).  
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Example 94: (S)-N-((5-([1,2,4jtriazolo[1,5-ajpyridin-7-yl)-6-inetlyl-2,3-dihydro-I1H-inden-4
yl)carbamoyl)-1-(oxetan-2-ylmethyl)-lH-pyrazole-3-sulfonamide 

o.o a NH 2 
N-N 

o A32 S H2N #r N N 
\" H H 

1)Triphosgene N-N 
TEA, THF 

N NN 2) NaH, THF O N NN 

B11 Example 94 

104181 The title compound was prepared as described for Example I from (S)-1-(oxetan-2

ylmethyl)-il-pyrazoie-3-sulfonamide (intermediate A32) and5-([1,2,4triazolo[1,5-a]pyridin

7-yi)-6-methyi-2,3-dihydro-1-inden-4-amine (intermediate B11). The residue was purified by 

prep.HPLC to give thetitle compound as white solid. IH NMR (400 MHz, DMSO-d) 3 8.90 (d, 

J= 6.7 Hz, 1H), 8.54 (s, 1 H), 7.73 (s, IH), 7A47 (s, 2H) 7.09 (s, 1H), 6,85 (d, J= 6.8 Hz, H), 

6.43 (s, iH), 5.03 - 4.94 (in, 111), 4.51- 4.36 (m, 311), 4.25 - 4.29 (n, 21), 2.90 - 2.86 (m, 211), 

2.66 - 2.63 (i, 2H), 2.03 (s, 311), 1 99- 1.92 (in, 211). LC/MS (ESI) n/z: 508(M+-)i.  

Example 95: (S)-N-((6-methyl-5-(pyrazolo[1,5-alpyridin-6-y)-2,3-dihydro-1H-inden-4
yl)carbamoyl)-I-(oxetan-2-ylmethyl)-1H-pyrazole-3-slfonamide 

o0.o0 

" S NH 2 

N-NO 

N' 'LA32OO 
H2 N ILO N N \I H H 

1) Triphosgene N-N N 

N, TEA, THF N 
\/N 2) NaH, THF O N 

B7-3 Example 95 

[04191 The title compound was prepared as described for Example I from(S)-1-(oxetan-2

ylnethyl)-1H-pyrazole-3-sulfonamide (intermediate A32) and 6-methyl-5-(pyrazolo[l,5

a]pyridin-6-yl)-2,3-dihydro-IH-inden-4-amine (intermediate B7-3). The residue was purified by 

prep-IPLC to give the title compound as white solid. IH NMR (400 MHz, DMSO-do) 3 8.38 (s, 

i H), 8.01 (d,J=15 Hz, 1H), 7 72 (s, iH), 7.66 (d, J= 9.0 Hz, 1H), 7.05 (s, 1 H), 6.85 (d,.J= 8.8 

z, 111), 6.65 (s, 1H), 6.43 (s, IiH), 5.06 - 4.92 (m, 111), 4.52 - 4.38 (m, 311), 4.29 - 4.24 (m, 11), 

2.87 , 7.2 Hz, 2H), 2.70 - 2.59 (i, 3H), 2.37 - 2.30 (i, 1H), 2.04 (s, 311), 2.00 - 1.93 (in, 

2H). LC/MS (ESI)n/z: 507 (M+H).  
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Example 96: N-((5-([1,2,4]triazolo[4,3-alpyridin-7-yl)-6-chloro-2,3-diliydro-1H-inden-4
yl)carbamoyl)-1-cyclopropyl-11H-pyrazole-3-sulfonaniide 

f 'NH ' 2 
N-N O" 

H2N CI A2 V N N CI - yR H H 
1) Triphosgene N-N 

TEA, THF 
N N 2) NaH, THF -N N 

B39 Example 96 

[04201 'The title compound was prepared as described for Example I from-cyclopropyl-H

pyrazole-3-sulfonamide (intermediate A2) and 5-([,2,4]triazolo[4,3-a]pyridin-7-yl)-6-chloro

2,3-dihydro-1i-inden-4-amine (intermediate B39). The residue was purified by prep.HPLC to 

give thetitle compound as white solid. 'i NMR (400 M1Hz, DMSO-d) 6 9.31 (s 1H), 8.54 (d, J 

- 7.1 Hz, 1H), 7,71 (s, 2H), 7.51 (s, 1H), 7.38 (s, 1H), 7.32 (s, IH), 6.66 (dJ= 5.6 Hz, iH), 6.32 

(s, 1H), 3.80 - 3.70 (in, 111), 2.92 (t, J 7.2 lz, 211),2.70 -2.65 (n, 2H), 2.04 - 1.97 (i 211), 

1.03 - 0.98 (i, 411). LC/MS (ESI) (m/z): 498(M+H)I.  

Example 97: N-((5-([1,2,4]triazolo[1,5-alpyridin-6-yl)-6-methlvl-2,3-dihydro-1H-inden-4 
yl)carbamovi)-1-cyclopropyl-111-pyrazole-3-sulfonamide 

f- 'NH2 rNH 0 0 0 

H2N A2 N 

1) Triphosgene N-N N 
N, TEA, THF N, 

N 2) NaH, THF N 

B40 Example 97 

[04211 The title compound was prepared as described for Example I from -cyclopropyl-1H-

pyrazoe-3-sulfonamide (intermediate A2) and 5-([I,2,4]triazolo[1,5-a]pyridin-6-yl)-6-methyl

2,3-dihydro-1H-inden-4-amine (intermediate B40). The residue was purified by prep.HPLC to 

give thetitle compound as white solid. 'i NMR (400 MHz, DMSO-d) 6 9.31 (s, 11), 8.54 (d, J 

- 7.1 Hz, 1H), 7.71 (s, 2H), 7.51 (s, 1), 7.38 (s, IH), 7.32 (s, 1H), 6.66 (d,.>= 5.6 Hz, iH), 6.32 

(s, 11H), 3.80 - 3.70 (n, 1H), 2.92 (t,.J= 7.2 Hz, 21), 2.70 - 2.65 (m, 211), 2.04 -1.97 (i 21H), 

1.03 - 0.98 (in, 41). LC/MS (ESI) (m/z): 498(M+H)>.  

Example 98: 1-cyclopropyl-N-((6-(hydroxymethl)-5-(pyrazolo[1,5-apyridin-5-y)-2,3
dihydro-IH-inden-4-yl)car bamoyl)-IH-pyrazole-3-sulfonamide 
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0s..0 
e Y, (NH 2 

N H N-N 0sA 11 OH0 
H 2N OH A2 S N NOH 

e" YL H H 
1) Triphosgene N-N N 

N \ TEA, THF 
N 

2) NaH, THF 

B41 Example 98 

[04221 The title compound was prepared as described for Example I from I-cyclopropyl-1H

pyrazoie-3-sulfonamide (intermediate A2) and (7-amino-6-(pyTazolo[1,5-a]pyridin-5-yl)-2,3

dihydro-1H-inden-5-yl)mehano (intermediate B41). The residue was purified by prep.HPLC 

to give the tile compound as white solid. '1H NMR (400 MIz, DMSO-d) 6 8.59 (d, J- 7.0 Hz, 

11H), 8.03 (s, 1H), 7.41 - 7.39 (m, 2H), 7.31 (s, I ),6.60 (s, 1H), 6.56 - 6.51 (m, 2 H), 4.19 (d,,J 

4.7 Hz,2H), 2.93 - 2.90 (m, 2H1),03 - L96 (in, 411), 1.31- 1.27 (m, 211), 1.08 - 1.04 (m, 21), 

0.88 - 0.84 (in, 11I). LC/MS (ESI) m/z: 493 (M+H).  

Biological Assays 

104231 The following method was used for compound screening, 

1. Seed THP-1 cells (5.56*10^5 cells/mL) containing 1.0 ug/mL LPS (SIGMA, L6529) in 45 

uL RPMI 1640 medium (without FBS) into 384-well plate (Therio Scientific, 164688).  

2. Add 5 uL compound (10 doses starting from 5 uM, 1:3 dilution) or vehicle (0.05% DMSO in 
medium) to the appropriate wels.  

3. Centrifge the plates at 1000 rpm for 2 mins and incubate for 3 hrs at 37 °C, 5% CO2.  

4, Add 5 uL nigericin (MEC, HY-100381) (final conc. 5 uM) to sample wells and positive 
control wells; add 5 uL RPMI 1640 medium to negative control wells.  

5, Centrifuge plates at 1000 rpm for 2 mins and incubate for 1 hr at 37°C, 5% C02.  

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 (PerkinElmer, 6008280).  

7, Add 8 ul RPMI1640 medium into eachwell and spin down for 10 sees.  

8. Prepare the standard solutions and pre-mixed IL1$ antibodies solution of Human ILlp0kits 
(PerkinElmer, 62HILAUPEH) according to the instruction.  

9. Add 16 uL standard solutions into clear wells of 384-well assay plates.  

10. Add 4 uL pre-mixed IL1 antibodie solution to all wells including samplewells, positive 
control wells, negative control wells and standard solutions wells.  
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11. Seal theplates, spin down for 10 secs, incubationfor overnight at RT and read on an TRF@ 
compatible reader (BMG LABTECI, PHERAstar FS).  

2. The concentrations of ILp 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 assayare summarized in Table 2below as TIMIC.* 

'Table 2 

Example No. THP ICso Example No. 11WPICso 

I A 50 C 

2 A 51 A 

3 B 52 A 

4 B 53A 

5 A 54 A 

6 A 5-,C 

7 A 56 B 

9 A 58 B 

10 A 59B 

I1I A 60 A 

12 A 61 c 

13 A :62 B 

14 A 63A 

15 B 64 1) 

16 A 655 B 

17 A 66 A 

18 A 67 B 

19 A 68 A 

20 B 69 A 

21 A 70 A 

22 E 171 A 

23 A 1 2B 

24 A 73 B 

25 A 74 A 
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26 A 75 B 

27 AA 76A 

28 A 177 B 

29 B 78 A 

30 B 79 A 

31 A 1 8 A 

32 A 81 A 

33 A 182 C 

34 A 83 B 

35 A 84 A 

36 B 185 E 

37 A 86 B 

38 B 87 C 

39 B 88 A 

40 A 89 A 

41 A 90 A 

42 A 191 A 

43 C 92 B 

44 B 93 A 

45 C 94 B 

46 B 95 B 

47 C1 96 A 

48 B 97A 

49 B 98 B 

*NLRP3 inhibitory activity -'THP1(o~gA.30nM; B->30 nMand300 nM;C: >300 nM 

and!luM-:D. >1uM and52 uML.E.>2 uM.  
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WE CLAIM: 

SAcompoundofFormulae()-(II): 

A R 
0 0 R 4 

( N R3  (R2 ) \s1 N 

HRH 2NN R 
R H RR R6 

X5 R1 
X' X4 y 3 

X 'x3 y2 II),or 

(R2)n.0N 
N N R R 

R1 R5 Z3 
zz2' N' 

R1i (II) 

or a pharmaceutically acceptable salt, tautomer and/or stereoisomer thereof, 

wherein: 

A is C12 or 0 

each occurrence of Q ring is independently a 5-membered heteroaryl, 6-membered heteroaryl, 

C3-7cycloalky1, or 5 -6-membered heterocyclyl; 

X1 and X5 are each independently N or C, X2, X3 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 ofXl, X2' X3, X4 and X5 are N; 

y3 

'Y' is N or C, Y is N, NRsor CH, andY3iis N, NRs or CH is C or N, and Y- in 

4 y3 Iy3 

Formula (II) denotes -_ or 

Z' is N or CH, Z is N or CR 9, and Z3 is N or CH; 
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each occurrence of RI is independently hydrogen, CI-4alkyl, haloCI-4al-kyl, C3-cycloalkyi, C

4alkoxy, C3-7cycloalkoxy, NRR , C(=0)OR , OC(=O)Ra, C(-O)NRaR , NRC(=c)Ra, 

C(=O)NiC(=)Ra, or 4-6-membered heterocyclyl, each of which is optionally substituted with 

one to three R'; 

each occurrence of R is independently hydrogen, CI-4akyl, haloCi4all, C3-cycloalkyi, 

halogen, CN, OH, Ci-4alkoxy, NaR, C(=-O)NRR ,or 4-6-memberedheterocyclyl,eachof 

which is optionally substituted with oneto twov R 

R', R, R5 and R6 are each independentlyhydrogen, halogen, CN, C-4alkyl, or haloC-alakyl; 

each occurrence of R"is independently hydrogen or Ci-Aalkyl; 

each occurrence of Ris independently hydrogen or C-alkyl; 

each occurrence of R9 is independently hydrogen, C!iaakyl or C!4akoxy; 

each occurrence of RO is independentlyhydrogen, C-alakyl, C3-rcycloalkyl, or 4-6-membered 

heterocyclyl optionally substituted with C!4alkyl; 

each occurrence of R" is independently hydrogen, C-4akyl, haloCi-aikyl, halogen, CN, OH, C

7cycloalky, Ci4alkoxy. C3.7cycloalkoxy, NRR, C()OR, OC(=O)Ra, C(=O)NR"R, 

NRC(=)RE, C(=O)NHC(=O)Ra, or 4-6-membered heterocyclyl; 

each occurrenceofRaand Ris independentlyselectedfrom hydrogen,Cialkyl,or C3.  

cycloalkyl, or Rand R ,togetherwiththenitrogen atom to which they are attached, form a 

saturated or unsaturated heterocyclic ring containing from three to seven ring atoms, wherein the 

ring may optionally contain one or two additional heteroatoms selected from the group 

consisting ofnitrogcen, oxygen and sulfir and may be optionally substituted by from one to three 

groups which may be the same or different selected from the group consisting of Cl-4alkyi, 

phenyl and benzyl; and 

each occurrence ofn is independently 0, 1, or 2.  

2. The compound ofClaim ,having the structure ofFormula (I): 
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Rl R5 X R6 

R5  N - R
6 

X 1 ', X4 N\ 

3. 'The compound of Claim or 2,wherein. x' inFormula (1)is N 

R 5  R6 R5, 6 R 5   R6 R6R R6 R   
65 RN 

RN N ; t N, 

N I~R   N RR~ 6R NNR N) N-N 

R 5 R 6  R5  R 6 

N N N 
NT NN 

4. The compound of Claim 1,having the structure of Fomula (I) 

RR 4 

R 5  R   5  R 

Il 1 

R5 5  R6  R5  R
6 

I I- IR 5  R 

NN N N\ NNR 
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6. The compound of Claim 1, having the structure ofFormula (III): 

0 R4 

R3R 0 

R1 R5  
Z3 

Z Z   N N z0 

7. The compound of Claim ior 6, wherein R'° in Formula (III)isR°, 
R6   R6 

R 5-R5  N 
R9 2 N'o NN' 

R R10 

8. 'The compound of any one of Claims 1-7, wherein each occurrence of Qring is 

independently a5-membered heteroary.  

9. The compound of any one of Claims -7,wherein each occurrence ofQ ring is 

independently thiophene, pyrazole, imidazoe thazoiefuranoxazole, iso-oxazole or 

triazole.  

10.The compound of any one of Claims 1-7, wherein each occurrence of Qring is 

independently , . , N . H , H , 

N N 
H or HR 

Il. The compound of any one of Claims 1-7, wherein each occurrence of Q ring is 

independently .  

I87



WO 2023/056264 PCT/US2022/077120 

12. The compound of any one of Claims 1-7, wherein each occurrence of Q ring together with 

Rj is independently R.  

13. The compound of any one of Claims 1-7, wherein each occurrence of Q ring is 

N'C 
N 

independently H .  

14. The compound of any one of Claims 1-7, wherein each occurrence of Q ring together with 

N 
N 

RI is independently .  

15. The compound of any one of Claims 1-7, wherein each occurrence of Q ring is 

N 

independently H 

16 The compound of any one of Claims 1-7, wherein each occurrence of Q ring together with 

N 
N 

R' is independently 1 

17. The compound of any one of Claims 1-7, wherein each occurrence of Q ring is 

independently a 6-membered heteroaryl.  

18, The compound of any one of Claims 1-7, whereineach occurrence of Q ring is 

independently pyridine, pyridazine, pyrimidine or pyrazine.  

19. The compound of any one of Claims 1-7, wherein each occurrence of Q ring is 

independently N\N N or 

20. The compoundof any one of Claims 1-7wherein each occurrence of Qring together with 
NN NN 

N / / N /N /

RIisindependently R1  R R , , or 
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21. The compound of any one of Claims 1-7, wherein each occurrence of Q rings 

independently a C3-cycloalkyl.  

22.The compound of any one of Claims 1-7, wherein each occurrence of Q ring is 

independently cyclobutyl.  

23. The compound ofany one of Claims 1-7, wherein each occurrence ofQ ring is 

independently a 5-6-membered heterocyclyl.  

24. The compound of Claim 23, wherein the 5-6-membered heterocyclyl contains one to two 

heteroatoms selected from N, 0 and S.  

25 The compound of any one of Claims 1-7, wherein each occurrence of Q ring together with 

O N 
Rlis independently k 

26. The compound ofClaim 1., having the structure ofFormula (1a): 

A R 

N R
3 

HH 
N'N R5  R 

x5 
R1 X 1  X4 

X-'X3 (Ia).  

27. The compound of Claim 1, having the structure of Formula (1b): 

(R2)N N R3 
,' H H6 

r'\ R5  R N, I R 
x5 R 1 X' 

X (Ib).  

28. The compound ofClaim 1, having the structure ofFormula (Ha): 
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O O K (R2 )" , N N R3 
f H H H 
N'N R 5  R 

Y Iy 

1 YY3 

29. The compound of Claim ,having thestructure of Formula (Ilb): 

0 R4 

(R2 S, Ng N R 3 

H H R6 
N R R5 

R1 Y y3 

Y2-Z 

30. The compound of Claim 1, havingthe structure of Formula (IIba): 

R4 

(R2 N R3 R6 

'I H H 

NN R5
1  Z\3 

N' z3 

R1 Z Z 2' N' 

R 10 (llIa) 

31. The compound of Claim 1, having the st-ucture of Formula (rIdb): 

(R2) S/,' " () 'N N R36 
,' H H R 

NN R5 z3 

R1 Z Z2' 

32. The compound of any one of Claims 1-3 1, wherein each occurrence of R, is independentIly 

Ci-4alkyl, haloCi-4alkyl, cyclopropyl, cyclobutyl, Ci-4alkoxy, cyclopropyloxy, 
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cyclobutyloxy, NRPR', or 4-6-membered heterocyclyl, each of whichis optionally 

substituted'with one to three RI.  

33.The compound of any one of Claims 1-31, wherein each occurrence of Rlis independently 

CJ-4alkyl, i-Scycloalkyl, Cl-ialkoxy, C3-cycloalkoxy, NRaRP, or 4-6-membered 

heterocyclyl, each of which is optionally substituted with one to three R".  

34. The compound of Claim 33, wherein the C3-scycoakyl is cyclopropyl or cyclobuty, and 

the C3-cycloalkoxy is cyclopropyloxy or cyclobutyloxy.  

35. The compound of any one of Claims 1-31, wherein each occurrence of R is independently 

methyl, which is optionally substitutedwith one R" 

36.The compound of any one of Claims 1-31, wherein each occurrence of R is independently 

cyclopropyl, which is optionally substitutedwith one R".  

37. The compound of any one of Claims 1-31,wherein each occurrence of R is independently 

cyclobutyi, which is optionally substituted with one R".  

38. The compound of any one of Claims 1-37, wherein each occurrence of Ris independently 

hydrogen, Cj-4alkyl, haloCi-4alkyl, C3-scycloalkyl, halogen, CN, OH, CI-4alkoxy, NR'R, 

or 4-6-membered heterocyclyl, each of which is optionally substituted with one to two 

R"1 .  

39.'The compound of any one of Claims 1-38, wherein each occurrence of R ishydrogen, 

methyl, F, or Cl.  

40. The compound of any one of Claims 1-39, wherein each occurrence ofRishydrogen, 

methyl or halogen.  

41. The compound of any one of Claims 1-40, wherein each occurrence of R" is hydrogen or 

methyl.  

42,The compound of any one of Claims 1-41, wherein each occurrence of R 6is hydrogen or 

methyl.  

43. The compound of any one of Claims 1-42,wherein each occurrence of R7 is hydrogen or 

methyl, 

44. The compound of any one of Claims 1-43, wherein each occurrence of Ris hydrogen or 

methyl.  

45. The compound of any one of Claims 1-44, wherein each occurrence of R9 is hydrogen, 

methyl or methoxy.  
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46. The compound of any one of Claims 1-45, wherein each occurrence of Ro is 

independently hydrogen, C1-4alkyl, C3-5cycloalkyi, or 4-6-membered heterocyclyl 

optionally substituted with CI-4alkyl, in which the 4-6-membered heterocyclyl contains 

one to two heteroatoms selected from N, 0 and S.  

47. The compound ofany one ofClaims 1-46,wherein each occurrence ofR" is 

independentlyhydrogen,CI4alkyl, C3-scycloalkyihalogenCNOHC1.4alkoxy,,C3 

scycloalkoxy, NR R, or 4-6-membered heterocyclyl, in which the 4-6-membered 

heterocyclyl contains one to two heteroatoms selected from N, 0 and S.  

48. The compound of any one ofClaims 1-47, wherein each occurrence ofR"I is 

independently cyclopropyl.  

49. The compound ofany one of Claims 1-48,wherein each occurrence ofR"is 

independently cyclobutyl.  

50. The compound ofany one ofClaims 1-49, wherein each occurrence ofR" is 

independently oxetane.  

51. The compound ofany one ofClaims 1-50, wherein each occurrence ofn is independently 

0.  

52,The compound ofClaim 1., selected from: 

00 ~ 0 0_00 

sN AN s 'k'IJ N N 
N§ H H N }N N N, H H 

NH 

Nj 1 XN N N 
N 

NN N 

N- N 

N' N' , and 

sNs N N N N N 

\HI H H H H H 
N 

-an d 

5,3 The compound of Claim1.selected from: 

c1o1 10 0_00 OSO 0 

S N" )s). N' 'S). N 
H H H H HN 

N N N 

0 
HOF N XNN\ I N\ 

N ,N
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o o~ o o o o3~ 

NF 
N-NN-N NN-NN 

N- N \ N \ N "N 

N N andN 

54. The compound of Claim1.selected from: 

S N S N N FN N N C 

N-N H N-N N-N H 
N N N 

N NN NNN 

N N N N CI __ NH 
N-N N-N N-N 

NN N N "N N 

N-Nan N- 4 

55. Apharmaceutical composition comprising the compond ofany one of Claimsi1-54, and a 

pharmaceutically acceptable carrier.  

56. Amethod for treating or preventing adisease or condition which is responsive to 

inhibition of the NLRP3 in asubject in need thereof, comprising administering an 

effective amount of acompound of any one of Claims 1-54, orthe pharmaceutical 

composition of Claim 55to the subject.  

57. Amethod for treating or preventing adisease or condition in asubject in need thereof, 

comprising administering an effective amount of acompound of any one of Claims 1-54, 

or the pharmaceutical composition of Claim 55to the subject, wherein the disease or 

condition is ahereditary disease, aneurodegenerative disorder, ametabolic ailment, an 

inflammatory syndrome, or cancer.  

58. The method of Claim 57, wherein the hereditary disease isCryopyrin-associated periodic 

syndrome; the neurodegeneraive disorder is multiple sclerosisAlzheimersdisease or 

Parkinson's disease; the metabolic ailment is atherosclerosis or type 2diabetes; and the 

inflammatory syndrome is gout flares or osteoarthritis.  
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