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CHEMICAL COMPOUNDS AS INHIBITORS OF INTERLEUK1N-1 

ACTWITY 

Cross Reference to Related Applications 

[00011 This application claims the benefit of U.S. Provisional Application No. 62/449,431, 

filed January 23, 2017 and of U.S. Provisional Application No. 62/492,813, filed May 1, 2017, 

the contents of which are incorporated herein by reference in their entireties.  

Field of Disclosure 

10002] The present disclosure relates to novel sulfonylurea and sulfonyl thiourea compounds 

and related compounds and their use in treating a disease or condition responsive to modulation 

of cytokines such as IL- Iiand IL-18, modulation of NLRP3, or inhibition of the activation of 

NLRP3 or related components of the inflammatory process.  

100031 The NOD-like receptor (NLR) family, pyrin domain-containing protein (NLRP3) 

inflammasome is a component of the inflammatory process, and its aberrant activation is 

pathogenic in inherited disorders such as cryopyrin-associated periodic syndromes (CAPS) and 

complex diseases such as multiple sclerosis, type 2 diabetes, Alzheimer's disease and 

atherosclerosis.  

[00041 NLRP3 is an intracellular receptor protein that senses certain inflammatory signals.  

Upon activation, NLRP3 binds to apoptosis-associated speck-like protein containing a caspase 

activation and recruitment domain (ASC). The NLRP3 - ASC complex then polymerizes to form 

a large aggregate known as an ASC speck. Polymerized NLRP3-ASC in turn interacts with the 

cysteine protease caspase-1 to form a complex termed the inflarmmasome. This results in the 

activation of caspase-1, which cleaves the proinflarmmatory cytokines IL-1 Pand IL-18 to their 

active forms and mediates a type of inflammatory cell death known as pyroptosis. The ASC 

speck can also recruit and activate caspase-8, which can process pro-IL-1 and pro-IL-18 and 

trigger apoptotic cell death.  

[0005] Caspase-1 cleaves pro-IL- Irand pro-IL-18 to their active forms, which are secreted 

from the cell. Active caspase-1 also cleaves gasdermin-D to trigger pyroptosis. Through its 

control of the pyroptotic cell death pathway. caspase-1 also mediates the release of alarmin 

I
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molecules such as IL-33 and high mobility group box I protein (HMGB1). Caspase-i also 

cleaves intracellular IL-1R2 resulting in its degradation and allowing the release of IL-a. In 

human cells caspase-1 may also control the processing and secretion of IL-37. A number of other 

caspase-1 substrates such as components of the cytoskeleton and glycolysis pathway may 

contribute to caspase-1 -dependent inflammation.  

[00061 NLRP3-dependent ASC specks are released into the extracellular environment where 

they can activate caspase-1, induce processing of caspase- Isubstrates and propagate 

inflammation.  

100071 Active cytokines derived from NLRP3 inflammasome activation are important drivers 

of inflammation and interact with other cytokine pathways to shape the immune response to 

infection and injury. For example, IL-10 signalling induces the secretion of the pro-inflammatory 

cytokines IL-6 and TNF. IL-1Q and IL-18 synergize with IL-23 to induce IL-17 production by 

memory CD4ThI7 cells and by y6TSTcells in the absence ofTcell receptor engagement. IL-18 

and IL-12 also synergize to induce IFN-v production from memoryTcells and NK cell driving a 

Th1 response.  

[00081 Other intracellular pattern recognition receptors (PRRs) are also capable of forming 

inflammasomes. These include other NLR family members such as NLRPI and NLRC4, as well 

as non-NLR_ PRRs such as the double-stranded DNA (dsDNA) sensors absent in melanoma 2 

(AIM2) and interferon, gamma inducible protein 16 (IFI16). NLRP3-dependent I-1 processing 

can also be activated by an indirect, non-canonical pathway downstream of caspase-i1.  

[0009] The inherited CAPS diseases Muckle-Wells syndrome (MWS). familial cold 

autoinflammatory syndrome and neonatal-onset multisystem inflammatory disease are caused by 

gain-of-function mutations in NLRP3, thus defining NLRP3 as a critical component of the 

inflammatory process. NLRP3 has also been implicated in the pathogenesis of a number of 

complex diseases, notably including metabolic disorders such as type 2 diabetes, atherosclerosis, 

obesity and gout.  

[0010] A role for NLRP3 in diseases of the central nervous system is emerging, and lung 

diseases have also been shown to be influenced by NLRP3. Furthermore, NLRP3 has a role in 

the development of liver disease, kidney disease and aging. Many of these associations were 

defined using mice with constitutive NLRP3 activation, but there have also been insights into the



specific activation of NLRP3 in these diseases. In type 2 diabetes, the deposition of islet amyloid 

polypeptide in the pancreas activates NLRP3 and IL-I1 signaling, resulting in cell death and 

inflammation.  

[0011] There is a need to provide compounds with improved pharmacological and/or 

physiological and or physicochemical properties and/or those that provide a useful alternative to 

known compounds.  

Summary 

[0012] The present disclosure provides compounds that are effective in the inhibition of an 

inflammasome, such as the NLRP3 inflammasome. The compounds are also effective in 

modulating of interleukins. The disclosed compounds have desirable molecular weights, 

physico-chemical properties, and lipophilicity, which are features that help with achieving 

therapeutic efficacy and decreasing unintended liabilities.  

[0012a] In one aspect, the present disclosure relates to a compound of formula (b): 

0 0 X 
S R2 

R N N' 
I I 

R3  R4  (Tb) 

or a pharmaceutically acceptable salt, solvate, or tautomer thereof, 

wherein: 

X 1 is 0 or S; 

R 1 is selected from the group consisting of 

A / A2AA A2A2  A2_A 2 

A A2, 

A A2  A A A A2 

A/ NAA 2  A . N A 2A2 22 A..A 2 

AA2 2 2 A A2 z-A2 adAA2--A 
A A A A I 

N~ -,,A2  --- \/- A, N \A 

A 2  AA   A2 

and 
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wherein ---- represents a single bond or a double bond provided that the ring 

comprising one or more A2 is a non-aromatic ring; 

each A is independently CR 5 or N; 

each A2 is independently CRa, C(Rsa)2, N, NRa, or 0, and at least one A2 is N, NRa, 

or0; 

R2 is 

or (R5b)n 
x2  or 

X2 is N or CR5 b; 

R3 and R4 are H; 

each R5a is independently H, D, halogen, -OH, -CN, -N02, -SR6 , -OR6 , -NHR6 , 

-NR 6R7, -S(O) 2N(R 6)2, -S(O) 2R6, -C(O)R 6, -C(O)OR 6, -C(O)NR 6R7 , -NR 6S(O)2R7 , -S(O)R 6, 

-S(O)NR 6R7, -NR 6 S(O)R7, C-C 6 alkyl, C2-C6alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3

C8cycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C 3-C8cycloalkyl; wherein the C-Calkyl, 

C2-C 6alkenyl, C4-C8cycloalkenyl, C2-C 6alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -CH2-C3-Ccycloalkyl are optionally substituted with D, halogen, C1-C6alkyl, -OR6, -NH2, 

NH(C1-C6alkyl), or -N(C1-C6alkyl)2; or 

two R5a together with the atoms to which they are attached can form C3-Ccycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting ofN, S, P and 0; wherein the C3-Ccycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen, C1-C6alkyl, -OR 6, -NH2, -NH(Ci

C6alkyl), or -N(Ci-C6alkyl)2, or 

two geminal R5 a can form an oxo group; 

3a 
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each R lbis independently H, D, halogen, -OH, -CN, -NO 2, -SR 6, -OR 6, -NHR6 , 

-NR 6 R7, -S(O) 2N(R 6)2, -S(O) 2R6, -C(O)R 6, -C(O)OR 6, -C(O)NR6 R7 , -NRS(O) 2R7 , -S(O)R6 , 

-S(O)NR 6R7 , -NR 6S(O)R7 , Ci-Calkyl, C2-C6alkenyl, C4-C8cycloalkenyl, or C2-Calkynyl; 

wherein the C1-C6alkyl, C2-C6alkenyl, C4-C8cycloalkenyl, and C2-C6alkynyl are optionally 

substituted with D, halogen, -OR 6, -NH2, -NH(C-Calkyl), or -N(Ci-C6alkyl)2; 

R 6 and R7 are independently, at each occurrence, H, D, Ci-Calkyl, C2-Calkenyl, C2

C8alkynyl, C3-C8cycloalkyl, C4-Ccycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C1-Calkyl, C2-Calkenyl, C4-Ccycloalkenyl, C2-Calkynyl, C3

C8cycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, C1

Calkyl, -OH, -O-C1-Calkyl, -NH2, -NH(Ci-Calkyl), or -N(Ci-C6alkyl)2; or 

R6 and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; and 

n is an integer from 0 to 5.  

[0012b] In another aspect, the present disclosure provides a method of treatment of a disease, 

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

of a compound as defined herein, or a pharmaceutically acceptable salt, solvate or tautomer 

thereof, to a subject in need thereof, wherein the disease, disorder or condition is one which is 

responsive to inhibition of activation of the NLRP3 inflammasome.  

[0012c] In another aspect, the present disclosure provides a use of an effective amount of a 

compound as defined herein, or a pharmaceutically acceptable salt, solvate or tautomer thereof, 

in the manufacture of a medicament for the treatment of a disease, disorder, or condition, 

wherein the disease, disorder or condition is one which is responsive to inhibition of activation of 

the NLRP3 inflammasome.  

[0013] The present disclosure provides compounds of Formula I: 

3b 
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R1 N N 
I I 
R 3  R4  (I) 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, or tautomers 

thereof, 

wherein: 

x1I is , N-CN +C-NO 2 ,or H 

R 1 is selected from the group consisting of an optionally substitutedC1 -Calkyl, 

optionally substitutedC1-C6alkenyl, optionally substitutedC1-Calkynyl, -(CH2)m-O-(CH 2 )m

CH3, 

A2 A2 2  A2 -- A2 

A N 'A2 A- A A-N-A A-X A, NA2 

N ~ 2-A   
N I 

A A 2  A A 2  A fA  A A2-2 

3c 
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A 2 

A 2 2 A2. 2 A2-A2 
A N A2 AN'A A -N-A2 

-'A2 \2 1 A 2 A2zz A2 

AA 

/A-. A2  AN 2A  A A A2 
A A A2A/A A 

A2  2  A2 A2 A 

A- 2 2 A A A - A A A/ A//   A /A 

\ A 22 

2 A  A A A2 

A~ A A2A 

1 A -22-- A 2 

AA A 

AA 2 2d 2  A A 

on ornr2 i a no-roai ring; 
eachA A, is ineedetyCR2rN 

R2 or ; 2 i A A orACR; A2 A 
A~z   A A~A2 ' 

A A A A' 
A2  A' 

A2 

4 

,and A A2 

wherein represents asingle bond or a.double bond provided that the ring comprising 

one or more A2 is anon-aromiaticrit' 

each A is independently CR 5 orN; 

A' is NR-5,0, SorC() 

each A'is independently CR5 ,CR),N R50So()2 

R2 I S or'N 

X2 is Nor CR5, 

W~andRWareH,-1 

each R5 is independently-1,D, hlogen,011, CN, --- N02,---SR 6
, --, --N-l-R, ---NR",R'/,

S(0)2N(R)2 ----S(0)2R, C-RC-0R'~()R~RNb()R-S(0)R , 

-S(0)NR', -NRS(0)R', C -6lkyl, C2-C.6 aikenyl, C4-C~s'vcloalkenyl, .(-C.6alkynyl,C3

Cscycioaliwyl, heterocyclyl, aryl, heteroaryl,Or -C' 2 - C3-CscycloalkyI; or 

4.
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two R5 together with the atoms to which they are attached can form C3-Ccycloalkvl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; or 

two geminal R 5 can form an oxo group; 

R and R7 are independently, at each occurrence H, D, C-Csalkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-Csalkynyl, C3-Cscvcloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0 or 

R and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided thatwhen the ring comprising A and/or A is an imidazole, then at least one A2 

is N, NR , S, or S(O)2.  

[0014] The present disclosure provides compounds of Formula Ia: 

0 0 X0 

R' N N .2 
I I 
R3  R4  (1a) 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

N---N-CN NO2 
X'is0,SN-N, or H 

R is selected from the group consisting of an optionally substituted C1-CGalkyl, 

optionally substituted C-Calkenyl, optionally substituted CI-Calkynyl, -(CH2)m-O-(CH2)m

CH3 , 

A2 A2 2 A2-A2 

A.- ' A A2 A- N A N 'A 2 

A A A Az A~A A, AA2:2 

5
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A A 2 A- .A 2  A A 2 :. zA2  A - --A 

AAA 2 A A 
N A \N N 

N ~ -A --2  K' 
>2 A XA2cAL 

N-.-..Az A2 22-.AL/ 

A ~ ~ Z A 2  /> 
AA 2  A--A 2  AA   

A-- IA 
A 2  I A /A2 

A. 2A A 2  A A2  A 1  2 A 

A 2=A2 

A 2 A" A- A' A ,IA A.-A 

A A- A A2 A A 
A 2 AzA 

A -cA2 AA 
2 A2A- A ,-A 

A2 ~, 2A A2 2'A 
2 t22 IA 2  A  =A 2

A A2,2 

1 4 A  AA2 
AA A~ A   A 

Aan AAA 

each Ais independently C'R5'or N; 

A' is NR".,0, S,orC() 

each A 2 is independently CR5 ,C(R 5q),N, NR 5 , S,or (); 

RI (2 orf 

X is Nor b, 

R3 andRleareHf; 

each R5'isndpndnty, Dhalogen,H, CN,O.---SR,---R, --- NH FR NR leg 

--- S(0)2N(R 6-)2------ S(())1;,--(-- -C( --C(eR6 ---C(O)NR6R 7--_NR6le. )2R 7,----S(O)R 6 

-S(O)NR7, -NRS(O)R 7,CI-C~alky,C2-C6alkenyl,C4-CscycloalkenlV, C-GCalkynyl, Cl

Cscycioalkyl, heterocyclyl, aryl, heteroary, Or-CH-C3-Cscycloalkvl; or 

6
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two R5a togetherwith the atoms to which they are attached can form C-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; or 

two geminal Ra 5can form an oxo group; 

each R5 is independently H, D, halogen, OH, CN, -NO2,-SR, -OR 6, -NHR, -NRR , 

-S(O)2N(RW)2-, -S(O)2RW, -C(O)RG,, -C(O)OR6,, -C(O)NR6R7,-NWaS(O)2R7, -S(O)RW, 

-S(O)NRRT, -NRS(O)R 7, C-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; or 

two R5 b together with the atoms to which they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; 

R' and R7 are independently, at each occurrence H, D, Ci-Csalkyl, C2-Csalkenyl, C4

Cscycloalkenyl, C2-Csalkynl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; or 

R' and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

nis an integer from zero to 5; 

providedthat when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, Na, O, S, or S(0)2.  

[0015] The present disclosure provides compounds of Formula lb: 

0 0 X 
S 2, R2 

R   N N 
I I 
RJ R (Ib) 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

1O , N-CN o C NO2 
X, is0, S, ,or H ;
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Ris selected from the group consisting of an optionally substituted C-Calkyl, 

optionally substituted C-Calkenyl, optionally substituted C-Calkynyl, -(CH2)m-O-(CH2)m

CH13, 

A 2  2 
A 2 As -- A2  A N N ~A2 

2  A AA 22 
A A A A2A2  A A2A A A2 

A N A2  N A2  N AN 2-A 
A 2 2A 

2  2 -A 2 

A N A 2  A N A N AAN A2 

A A -A-AA A A2-2 
A2 A 2  A A2. A2-2 

ALA 

AA   ~N~A 2  A- A A2AA2AA 

A2 A2-A2 

A-A 2A A2 A2 A 2  /N 

\ A \/A A / A 
A A2  2 2  N   2 | || 

--- A2A 2 

A A A 1A 

A-" 2  A,-A 2  -- A~ AA/ 

-N '--, 2 A 2 N \ >'2N \A 

A A A A n A A 
A- me As  a 2 A i n 

eac A   A2 ie t C 

2 A 2 

AN A1 A A 1  A A A   A2 

A A2 

Hn A A

2 

whereinm represents asingle bond or adouble bond provided that the rn(Tcomprising 

one or more A 2 is anon-aromatic ring;, 

each Ais independently CR 5 ,or N

A' is NRa, 0, S, or C(O); 

each A2 is independently CRa, C(Rsa)2,N,NRa,SorS()2; 

- N (R 5b), 
R 2 s or 

8
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X2 is N or CR"; 

R3 and R4 are H; 

each R5a is independently H, D, halogen, OH, CN, --NO,-SR6, ---OR, -NHR 6, -NRR, 

---S(O)2N(R6)2--, ---S(O)2R6, ---C(O)R, -C(O)OR, ---C(O)NR6R7,-NR6 S(O)2R 7, -S(O)R 6 , 

-S(O)NRRT, -NRS(O)R 7 , C-Calkyl, C2-CGalkenyl, C4-Cscycloalkenyl, C2-CGalkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the C1-Calkyl, 

C2-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -CH2-C3-Cscycloalkyl are optionally substituted with D, halogen., C-Calkyl, -OR, -NH2, 

NH(Ci-C6alkyl), or -N(Cj-C6alkyl)2; or 

two R together with the atoms to which they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen, C1-Calkyl, -OR, -NH2, NH(C

Calkyl), or N(C1-C6alkyl)2; or 

two geminal R5 can form an oxo group; 

each R° is independently H, D. halogen, OH, CN, -N02,-SR 6, -OR ,-NHIR', -NR 6R 

-S(O)2N(R 6)2-, -S(O)2R,-C(O)R ,-C(O)OR ,-C(O)NR R,-NR S(O)2R ,-S(O)R, 

-S(O)NiRER ,-NRR S(O)R, Ci-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, or C2-C6alkynyl; 

wherein the Ci-CIalkyl, C.2-C6alkenyl, .C4-Cscycloalkenyl, and C2-Calkynyl are optionally 

substituted with D, halogen, -OR6 , -NH2, -N(C1-C6alkvl), or -N(C1-C6alkyl)2; 

R6 and R are independently, at each occurrence H, D, Ci-Csalkyl, C2-Csakeny,(4

C8cycloalkenyl, C2-salkynyl, C3-sycloalkylheterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C1-Calkyl, C2-Csalkenyl, C4-Ccycloalkenyl, C2-C6alkynyl,.C 

Cscycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, C1

C6alkyl,-OH, -O-C1-C6alkyl, -NH2, -NH(C1-C6alkyl), or -N(C-C6alkyI)2; or 

R6 and R togetherwith the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each in is independently an integer from one to 4; and 

n is an integer from zero to 5; 

9
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provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR5 , O, S, or S(O)2 .  

100161 The present disclosure provides compounds of Formula Ic: 

0 0 X0 

S A R 2 

R N N 
I I 
R 3  R4  (Ic) 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

1 4=N-CN +C-N0 2 
X'isO,S., ,or H; 

R' is selected from the group consisting of an optionally substituted C1-Calkyl, 

optionally substituted C1-C6alkenyl, optionally substituted C1-C6alkynyl, (CH2)m(H2)m 

A2  A- 2 A2 A2 
A-N A2 A- -A 2  A N N A7 

A N -A A22 A 

AA2,AA2/2 
AA A A 2 A\A A2 A A2 A 

A 2  2A 2 A A2 A A 2  A =A
2 

A A

A A A A2  AA2A 

10 

A/ N-A2  --A A 2 N A A 
>A2~~ ~ 2 ~ZA~/ 

A' --2  
2: A: A 2.  

A AA   A A-:AA -A 

A 2  A /A A2  
: 

A A 2-; A/ 2  A: Z~ 2  A'A 

A4 A 2A A / 2A 

A 2~ _2 A 2'2 A = 
A2 A  A   A-A 1\ 

10
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A 2 

A 2 A2 A2  2-A2 | 
A 2  A 2 A2  :A I:'\ A 
A _ AA A 2  

A 9A
2 

AlA AA 1, A A 1 1' A1 A2 
AA 

and ; 

wherein represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CRa or N; 

A' is NRa, 0, S, or C(O); 

each A2 is independently CR5a, C(Ra)2, N, NR5 a, 0, S, or S(O)2; 

R2 is X ; 

X2 is N or CR ; 

R3 and R4 are H; 

each R5a is independently H, D, halogen, OH, CN, -N--2,--SR, -ORl, -NHR 6 , -NRR7, 

-- S(O)2N(Re)2- -SO2R -- (), -CO)R- -C(O)NR6,1;,--NRSeS(O)2R7, --- S(O)R ", 

---S(O)NRR, ---NR 6S(O)R7, C-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl;Iwherein the C1-Calkyl, 

C.-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -C12-C3-Cscycloalkyl are optionally substituted with D, halogen, C1-Calkyl, -OR, -NH2, 

-NH(C1-Calkyl), or -N(Ci-C6alkvl)2; or 

two R' together with the atoms to which they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen, Ci-Calkyl, -OR, -NH2, -NH(C 1

Calkyl), or -N(C1-Calkyl)2; or 

two gerninal R5 can form an oxo group; 

each Rb is independently H, D, halogen, OH, CN, -N02,-SR 6, -OR ,-NR6 , -NR 6R 

-S(O)2N(R 6)2-, -S(O)2R. -C(O)R 6 , -C(O)OR, -C(O)NR R ,-NR6 S(O)2R, -S(O)R, 

II
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-S(O)NR 6 R7, -NRS(O)R 7, C-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, or C.-C6alkynyl; 

wherein the C1-Cbalkyl, C2-C6alkenyl, C4-Cscycloalkenyl, and C2-Calkynyl are optionally 

substituted with D, halogen, -OR6, -NH, -NH(C1-C6alikyl), or -N(C-C6akyl)2; 

R and Rare independently, at each occurrence H, D, C-Calkyl, C2-Csalkenyl, C4

Cscycloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C1-Calkyl, C2-Calkenyl, C4-Ccycloalkenyl, C2-C6alkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, and heteroariyl are optionally substituted with D, halogen, C1

Calkyl, -OH, -O-C1-C6alkyl,-NH2, -NI(Ci-Calkyl), or -N(C1-C6alkyl)2; or 

R and R together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A 2 

is N, NR5, O, S, or S(O)2.  

[0017] The present disclosure provides compounds of Formula Id: 

0 X1 

S R2 

R N N 
I I 
R 3  R4  (Id) 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

X1 sOS, -N-CN, + C -NO2 
XIs ,S orH ; 

R is selected from the group consisting of an optionally substituted C1-Calkyl, 

optionally substituted C1-Calkynyl, -(CH2)m--(CH2)-CH3, 

A2 A 2 2 A2-A2 
A_-N ,M2 .,2 A- -N A N 'A 2 

A AA Az   A 

12
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A2  2A
2 .2 

A A2 A A 22A2 A A2  A -A--A2 

A2 A 2  A-A2 
NA N N N2 
N-A2 2  

\ A A 
A 2 AA AA 2 AL 

A2. A 2   A2A2 A A 

//~ A \>N~ A.--.A7 A.  

A A 2 A2A - A   A-- A 
A A2 

1   A A A 

A A   A A   A A an   A A 2=A2 

n o Ao Are A'A a n -ao ti ring; 
eAc A   o N2 A; A 2 AzA 

R2 is 

A _cA2 AA 
2 A2A_ A ,-A 

A2 ~, 2A A2 2'A 
2 t22 IA 2  A  =A 2

A A2,2 

1 4 A  AA2 
AA A~ A   A 

Rd ARAe 

eachA is independentlyHR , aoen HC,-N2-SorOR,-NR,-N; 

eachANRP2 ,isnO)2RdentC(R,C()R,CNRR0,,-R()2R S()G 

R~andR~areH 

eachRA i independentlyHDR hloeN; ON-0,S 6 -RNRN~ 7 

-S(O)NR R , -NRS(O)R ,Ci-Calkyl, C2-Calkenyl,C4-CscycloalkenylC2-CsalkynylC3

Cscycloalkyheterocyclyl aryl, heteroarl, or -CH2-C3-Cscycloalky;whereintheC-Calk, 

C2-Calkenyl, C4-Cscycioalkenl, C2-Calkynyl, C3-Cscycloalky,heterocycll,aryl heteroaryl, 

13
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and -C12-C3-Cscycoalkl are optionally substituted with D, halogen, C1-C6alkyl, -OR, -Nt2, 

NR(C1-Calkyl), or N(CI-C6alkyl)2; or 

two Rsa'togetherwith the atoms to which they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen,Ci-Calkyl, -OR, -NH2, -NH(C1

Calkyl), or -N(CI-C6alkvl)2; or 

two geminal R 5 can form an oxo group; 

each R5 is independently H, D, halogen, OH, CN -NO2,-SR, -OR 6, -NHR, -NRR , 

-S(O)2N(R)2-, -S(O)2R6 , -C(O)R, -C(O)OR, -C(O)NR6 R7,-NRS(O)2R7, -S(O)R, 

-S(O)NRR7, -NRS(O)R 7, Ci-C-alkyl,C2-C6alkenyl,C4-Cscycloalkenyl, or C2-Calkynyl; 

wherein the C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, and C2-C6alkynyl are optionally 

substituted with D, halogen, -OR., -N42, -NH(Ci-CGalkyl), or -N(C1-Calkyl)2; 

R 6 and R7 are independently, at each occurrence H, D, Ci-Csalkyl, C2-Csalkenyl, C4

Cscycloalkenyl, C2-C8alkynl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C0alkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, Ci

Calkyl, -OH, -O-CI-C6aikyl, -NH2,-NH(C1-C6alkyl), or -N(C-Calkyl)2; or 

R6 and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

nis an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NRsa, O, S, or S(O).  

100181 The present disclosure provides compounds of Formula le: 

0 0 X, 

S A R2 

R N N 
I I 
R1 R4  (Ie) 

14
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and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

X is 0 or S; 

R is selected from the group consisting of 

A2 A2 2 A2A 
A-- -A

2  2 A z 2A-' 
N A2  A-- -A A N \A / / N \ 2 N2 '~ A2   A2 

AA AA A A2 A 

A 2 A 'A AN A A2- A2 

A A A A 2 AA -A 2 a AA2~A 2 N 242 
A sA   A   A~ And 

A2 2 

wherein represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CRai or N; 

each A2 is independentlyCR 2,C(R 5 2)2, N, NRa2 ,, S, or S(0)2; 

Rb1 Rbo° 
Rb2 

RbI4  | Rb11  |' 

x 2 Ro5 b 3  R 5b 

R2 is R) 1 RbI 2  or R 544 

X2 isNor CR-°'; 

each R '1, Rb11, Rb1 2, Rb, Rb14, and RbJ5 is independently H, -OH, or oxo; 

R3 and R 4 are H; 

each Rais independently H, D, halogen, OH, CN, -N2,-SR, -OR R,-NHR ,-NRR, 

-NR6C(O)R, -NR6C(O)OR, -NR6C(O)NR, C-Calkyl, C2-Calkenyl,C-Cscycloalkenvl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, C1

Calkyl, -OR6, -NH2, -NH(C1-Cbalkyl), -N(C1-Csalkvl)2 -NR6C(O)OR ,or-NRC(O)R; 

each R 2 is independently H, D, halogen, OH, CN, -NO2,-SR, -OR ,-NHR, NR 6R', 

-C(O)R, -S(O)2R, -C(O)OR., -C(O)NR, C-CGalkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2

15
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C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, C1

Calkyl, -OR6, -NH2, -NH(C1-C6alkvl), -N(CI-C6alkyl)2, -NR6C(O)OR6 , -NR 6C(O)R6, 

NR 6C(O)NR, -NR6C(O)R6, or -NRS(O)2R 6; or 

two R5
a2 together with the atoms to which they are attached can form C3 -Cgcycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen, C1-Calkyl, -OR, -NH2, -NH(Ci-Calkyl), -N(Ci-C6alkvl)2, 

-S(O)2-R, -COR6, -NR6C(O)OR, -NR 6 C(O)R6, -NR6C(O)NR 6, or -NRS(O)2R6 ; or 

two geminal R5 -can form an oxo group; 

R5b is H, D, halogen, -CN,-OR, or Ci-Calkyl, C3-Cscycloalkyl, -C(O)NR6 , -C(O)OR ; 

wherein the C1-C6alkyl, and C3-Cscycloalkyl, are optionally substituted with D, halogen, -CN, 

-OR , -NH2, -NH(C1-C6alkyl), or -N(C-Calkyl)2; 

each R5b2, R 5 b, Rib 4,R b5, and R 5b6 is independently H, D, halogen, OH, -CN. -NO2, 

-SRC-OR, -NHR _NRR,C1-Calkyl, C2-Calkenyl, C4-CscVcloalkenyl, C3-Cscycloalkyl, or 

C2-Calkynyl; wherein the C1-Coalkyl, C2-C6alkenyl, C4-Ccycloalkenyl., C3-Cscycloalkyl, and 

C2-Calkynyl are optionally substituted with D, halogen, -CN, -OR , -NH2, -NH(Ci-Calkyl), or 

N(CI-C6alkyl)2; or 

two adjacentRib2, R Rb 4 , andR-b6 together with the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C-Cgcycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, Ci-CIalkyl, -OR, 

-N12, -NH(C1-Cakyl), or -N(Ci-C6alkyl)2; and 

R6 and R' are independently, at each occurrence, H, D, C-Csalkyl, C2-Csalkenyl, C2

Csalkynyl, C3-Cscycloalkyl, C4-Cscycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Csalkyl, C2-Csalkenyl, C2-C8alkynvl, C3-CScycloalkyl, C4

Cicycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C1-C6alkyl,-OH, -O-C1-C6alkyl, -NI, -NH(C1-C6alkyl), or -N(C1-Calkyl)2; or 

R 6 and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

16
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provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR5 a2, , S, or S(O)2.  

100191 The present disclosure provides compounds of Formula If: 

R N N 
I I 
R3  R 4  

00 

and pharmaceutically acceptable salts, prodrugs solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

X is 0 or S; 

R' is selected from the group consisting of 

A / A A 2 A 2  A2-A , ~ &A

2 A 2A2 A 22 N A2 A N N A 2 

A A A A and A 2--A 2 

eA C A o N ; 

eac A2 is ineed ntl CRA A2-CR -2 N, NA,2 OSorS()2 

R2 is X\ or RN 

X i N or A ; 
AZ A__A2  AA 2  // ,AZ 

and 
wherein --- represents asingle bond or'aidouble bond provided that the ring comprising 

one or more A2 is anon-aromatic ring; 

each R is independently HR&,1 or N; 

eachAis independentlyClRy, C(Ry), htNRrS, or C-3-S y 

R R1 

RI s 2 or R5b 

X2 is Nor CR5b I 

R 3 and R4are H

each R ~is independently H,D, halogen, OH, CN, -N-02,-SR 6 ,O 6 NR NRR 

-N 6() 6 -RCO0N( O) ONIIR_. , CI-C6alk'I, C2-CGalkenyl, C4-CSCNvCloalkenylC2

CGalkynyl, CI-C8cyoalkyl, heterocyclyl, aryl, heteroaryl,Or -C'172473-C. cycloalkyi; wherein the 

17
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CJ-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -C-2-C3-Ccycloalkyl are optionally substituted with D, -CN, halogen, C1

C6alkyl, -OR, -NH2, -NH(Ci-Calkyl), -N(Ci-Calkyl)2, -NR6C(O)0R6 , or -NR6C(O)R 6; 

each R5 2 is independently H, D, halogen, OH, CN, -N2,-SR , -OR 6, -N-R., -NR 6R, 

-C(O)R, -S(O)2R6, -C(O)OR, -C(O)NR, C-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, CI

C6alkyl, -OR, -NH2, -NH(CI-C6alkyl), -N(CI-C6alkvl)2, -NR6C(O)OR6, -NR 6 C(O)R,

NRC(O)NRW, -NRC(O)R, or -NR6 S(O)2R6 ; or 

two Rsa2 together with the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen C-Calkl, -OR 6 -NH2-NH(C-Calkyl), -N(C1-Calkyl)2, 

-S(O) 2-R, -COR6 ,-NR 6C(O)OR ,-NR 6 C(O)R ,-NR 6C(O)NR ,or-NRS(O)2R 6 ;or 

two geminal Rsa2 can form an oxo group; 

Ri is H, D. halogen, -CN,-OR , or C1-Coalkyl, C3-Cscycloalkyl, -C(O)NR, -C(O)OR; 

wherein the C1-C6alkyl, and C3-Cscycloalkl, are optionally substituted with D, halogen, -CN, 

OR, -N-2, -NH(C1-C6alkyl), or -N(CI-C6akyl)2; 

each Rsb2 R5b, R5b 4, Rb5, and R 5b is independently H, D, halogen, OH, -CN, -NO2, 

---SR, ---OR6 , -NHR 6 , -NR 6R 7, CI-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl, or 

C2-C6aikynyl; wherein the C-Cralkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl, and 

C2-Calkynyl are optionally substituted with D, halogen, -CN, -OR,-N2,-N(C1-Csaikyl),or 

-N(C1-C6alkyl)2; or 

two adjacent Rs 2 , R ,R3b 4, Rfb and Ra together with the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, C1-Calkyl, -OR, 

-Ni2, -NH(CI-C6alkyl), or -N(C1-C6alkyl)2; and 

R and R 7 are independently, at each occurrence, H, D, C-Calkyl, C2-Csalkenyl,C2

Csalkynyl, C3-Cscycloalkyl, C4-Ccycloalkenyl, heterocyclvl, aryl, or heteroaryl wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

18
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P and 0; wherein the C1-Calkyl, C2-Csalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, C4

Cscycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C1-Calkyl,-0-, -O-C1-Calkyl, -NH2, -NH(C-CGalkyl), or -N(C1-Calkyl)2,; or 

R6 and R 7 togetherwith the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NRa2, 0, S, or S(0)2.  

[00201 The present disclosure provides compounds of Formula Ig: 

0 0 X 
q 2 

R N N 
I I 
R 3  R 4  g 

and pharmaceutically acceptable salts, prodrugs, solvates hydrates, isomers, and 

tautomers thereof, 

wherein: 

X is 0 or S; 

R'is selected from the group consisting of 

A 2  A2 2 A2-A2 
/ N A A/ ..... A2  A'N \ A A 

-2 .- A
2 

A A 2  A : A2 A A A 2 A2 

A2  A 2  A2 A 2 
A 2  A~/ A~ A-, /-A

2  A- _-A A A/ '

A A 2  A   A 2  A2 a d / 2 

wherein represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CR5
,a or N; 

each A2 is independently CRa2 , C(R5a 2)2, N, NRsa2, 0, S, or S(0)2; 

2~ 5b2 .Rh6 

I Rb R 

R 5b3 R5h 

R 2 is X2 or R ; 
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X2 is N or CR M; 

R3 and R4 are H; 

each R-ai" s independently H, D, halogen, OH, CN, -- NO2,--SR 6,-O -NHR-, NR6R7 , 

-NR6C(O)R 6, -NR6C(O)OR6, -NR6 C(O)NR 6, C1-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-Calkyl, C2-C6alkenyl, C4-Ccycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C-Cscycloalkyl are optionally substituted with D, -CN, halogen, Ci

C6alkyl, -OR, -NH2, -NH(C1-C6alkyl), -N(C1-Calkyl)2, -NR6C(O)OR, or -NR 6C(O)R; 

each R5 '2 is independently H, D, halogen, OH, CN, -N02,-SR 6 , -OR, -C(O)RK, 

-S(O)2R, -C(O)OR, -C(O)NR, C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenvl, C2-Calkynyl, 

C3-Cscvcloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the C1

C6alkvl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-C6alkynl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, C1

C6alkvl, -OR, -NR6C(O)OR,-NR6 C(O)R, R0C(O)NR , -NR6C(O)R, or-NRS(O)2R 6 or 

two R5"a together with the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen C-Calkvl, -OR -S(O)2-R;-COR .- NR C(O)OR,-NR 6 C(O)R, 

-NR6C(()NR6 or -NRS(0)2R6 ; or 

two geminal Rsa2 can form an oxo group; 

Rb is 11, D, halogen, -CN,---OR, or C-CGalkyl, C3-Cscycloalkyl, -C(O)NR6 , -C(O)OR6 ; 

wherein the CI-C6aikvl, and C3-Cscycloalkyl,are optionally substituted with D, halogen, -CN, 

-OR, -NI-, -NH(C1-C6alkyl), or -N(Ci-C6akyl)2; 

eachRsb 2 R , R b4, R,and R~bis independently H, D, halogen, 01-1, -CN, --- NO2, 

---SR, ---OR 6, ---NHR 6, ---NR 6R 7, C-C6alkyl, C2-C alkenyl, C4-Cscycloalkenl, C3-CScycloalkyl, or 

C2-C6alkynyl; wherein the CI-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl, and 

C2-Calkynyl are optionally substituted with D, halogen, -CN, -OR6 , -N12, -NH(C-C6alkyl), or 

-N(C1-C6 alky1)2; or 

two'adjacent R-b 2 , R'b R -,Ribi and Rb together with the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-Cscycloalkyl, 
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heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, C1-Calkyl, -OR6, 

-NR2, -NH(C1-C6alkyl), or -N(CI-C6alkyl)2; and 

R 6and R7 are independently, at each occurrence, H, D, C-Csalkyl, C2-Csakenyl, C2

Csalkynyl, C-C8cycloalkyl, C4-Cscycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Csakyl, C2-Csalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, C4

Cscycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C-C6alkyl,-OH, -O-C1-Calkyl, -NH2, -NH(C1-Cialkyl), or -N(C-Calkvl)2; or 

R and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

provided that when the ring comprising A and/or A is an imidazole, then at least one A2 

is N. NR52, O, S, or S(O)2 

100211 The present disclosure provides compounds of Formula Ih: 

R" N N 2 
I I 
R 3  R4 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

X is 0 or S; 

R is selected from the group consisting of 

A 2  A2 2 2A 
N A2 A A- 2 A N AN \A2 

A A A2A A 2A 

A2  AA2 2 A2-2 
N~ ~A2 N N A-- / \ 

AA2 / ' 2 AN 'A 

AA 2 and A2 AA 

wherein- represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 
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each A is independently CR5a or N; 

each A2 is independently CRa, C(R5 a)2, N, NR , O, S, or S(O)2; 

a~ R5b2 R5b6 

R 5b3 R SbS 

R2 is X2 or RS 4 

X2 is N or CR b; 

R3 and R4 are H; 

each Ra is independently H, D, halogen. -OH, -CN, -N02,-SR, -OR 6, -NHR 6 , 

-NR 6 R7,-NR6 C(O)R 6,-NR6  C(O)OR, -NR6 C(O)NR6 , CI-Calkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-C0alkynyl, C3-CscVcloalkl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyl; wherein the C-CGalkyl, C2-CGalkenyl, C4-CsclVCoalkenyl, C2-C6alkvnvl, C3

C8cycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted 

with D, -CN, halogen, C1-C6akyl, -OR6 , -NH2, -NH(C-CGalkyl), -N(C1-Calkyl)2, 

NR6C(O)OR 6 , or -NRC(O)R 6 ; 

each R 2 isindependently H, D, halogen, OH, -CN, --N02,---SR,-OR,-NHR 

-NR6R, -C(O)R , -S(O)2R ,-C(O)OR ,-C(O)NRC-Cakyl, C2-C alkenyi,C4

Cscycloalkeny, C2-C6alkynyl. C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or - -C3

Cscycloalkyl; wherein the C-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-C6alkynyl,(C

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -C-12-C3-C8cycloalkyl are optionally substituted 

with D,-CN, halogen, C-Caalkyl,-OR,-NH2,-NH(C-Calkl),-N(C-Csalkyl)2,

NR6C(O)OR, or -NR6C(O)R 6, -NR6C(O)NR 6, -NR 6C(O)R6, or -NRS(O)R, 

wherein at least one R 2 is -N-R, ---NRR, C1-Calkyl, or heterocyclyl containing N; 

wherein the CI-C6alkyl is substituted with -NI-2, -N(.C1-C6alkyl), or -N(C1-C'6alkyl)2, and 

wherein the heterocyclyl is optionally substituted with D, -CN, halogen, C-C6alkyl, -OR, -N-2, 

-NH(CI-Calkyl), -N(Cj-C6alkyl)2, -NR6C(O)OR, or -NR 6C(O)R6 , -NR6 C(O)NR,

NR6C(O)R, or -NR6S(O)2R6 ; 

R5bi is H, D, halogen, -CN,-OR, or C1-Calkyl, C3-Cscycloalkyl, -C(O)NR, -C(O)OR; 

wherein the C1-C6alkyl, and C3-Cscycloalkyl, are optionally substituted with D, halogen, -CN, 

-OR, -NH2, -NH(Ci-C6alkyl), or -N(C1-Calkyl)2; 

each R5 b2 , R5A, Rb4 ,R5, and R5b6 is independently H, D, halogen, OH, -CN, -N02, 

-SR 6 , -OR, -NHR_ RR,C1-C-alkyl, C2-Calkenyl, C4-CcVcloalkenyl, C3-Cscycloalkyl, or 
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C2-C6alkynyl; wherein the CI-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl, and 

C2-Calkynyl are optionally substituted with D, halogen, -CN, -OR6 , -Ni2, -NH(C1-Calkyl), or 

-N(Ci-Cbalkyl)2; or 

two adjacentdR* 2 R , R -, R5 , and Ra together with the atoms to which they are 

attached can form C3-C8cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, C-Calkyl, -OR, 

-NH2, -NH(C-Calkyl), or -N(C-C6alkyl)2; and 

R and R 7 are independently, at each occurrence, H, D, C-Csalkyl, C2-Calkenyl, C2

Csalkynyl, C3-Cscycloalkyl, C4-Cscycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Csalkyl,C2-Calkenyl, C2-Csalkvnvl, C3-Cscycloalkyl, C4

Cscycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C1-Calkyl,-OH, -O-CI-Calkyl, -NiH2, -NH(CI-Calkyl), or -N(Ci-C6alkyl); or 

R 6 and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

provided that when the ring comprising A and/or Ai is an imidazole, then at least one A2 

is N, NR , O, S, or S(0)2.  

[0022] The present disclosure provides a pharmaceutical composition comprising a compound 

of the present disclosure, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, 

isomers, and tautomers thereof, and a pharmaceutically acceptable carrier, diluent and/or 

excipient.  

[0023] The present disclosure provides a method of treatment or prevention of a disease, 

disorder or condition including the step of administering an effective amount of a compound of 

the present disclosure, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, 

isomers, and tautomers thereof to thereby treat or prevent the disease, disorder or condition in a 

subject in need thereof 

[0024] The present disclosure provides a compound of the present disclosure, and 

pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers thereof, 

or the pharmaceutical composition of the present disclosure for use in the treatment or prevention 

of a disease, disorder or condition in a subject in need thereof 
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100251 The present disclosure provides for use of a compound of the present disclosure, and 

pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers thereof, 

for the treatment or prevention of a disease, disorder or condition in a subject in need thereof.  

[00261 The present disclosure provides for use of a compound of the present disclosure, and 

pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers thereof, 

in the manufacture of a medicament for the treatment or prevention of a disease, disorder or 

condition.  

[00271 In certain embodiments, the disease, disorder or condition is responsive to inhibition of 

an inflammasome.  

[00281 In certain embodiments, the disease, disorder or condition is responsive to inhibition of 

activation of the NLRP3 inflammasome.  

[00291 In certain embodiments, the disease, disorder or condition is a disease, disorder or 

condition of the immune system, the liver, the lung, the skin, the cardiovascular system, the renal 

system, the gastrointestinal tract, the respiratory system, the endocrine system, the central 

nervous system, or is a cancer or other malignancy, or is caused by or associated with a 

pathogen.  

100301 The present disclosure provides a method of modulating the activity of a biological 

target comprising the step of exposing the biological target to a compound of the present 

disclosure, and pharmaceutically acceptable salts thereof.  

[00311 The biological target may be selected from the group consisting of the NLRP3 

inflammasome, IL-6, IL-1p, IL-17, IL-18, IL-la, IL-37, IL-22, IL-33 and Th17 cells.  

Brief Description of the Drawings 

[0032] Figure 1 shows inhibition of IL- production in peripheral blood mononucleocytes 

(PBMCs) as a result of treatment with Compound 1, Compound 2, or Compound 3.  

[00331 Figure 2 shows inhibition of IL-1p and IL-18 production, but not TNFu production in 

Kupffer cells (KCs) as a result of treatment with Compound 1, Compound 4, or Compound 5.  

[0034] Figure 3 shows modulation of IL-[ in anLPS and ATP challenge model of Compound 

I and Compound 2.  
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100351 Figure 4 shows modulation of TNFo in an LIS and ATP challenge model of 

Compound I and Compound 2.  

100361 Figure 5 shows modulation of IL-I in an LPS and ATP challenge model of Compound 

3.  

100371 Figure 6 shows inhibition of activation of Caspasel (conversion of pro-Caspasel to 

active Caspasel) as a result of treatment with Compound 1, Compound 4, or Compound 2.  

Detailed Description 

[00381 As used above, and throughout this disclosure, the following terms, unless otherwise 

indicated, shall be understood to have the following meanings. If a term is missing, the 

conventional term as known to one skilled in the art controls.  

100391 As used herein, the terms "including," "containing," and "comprising" are used in their 

open, non-limiting sense.  

100401 The articles "a" and "an" are used in this disclosure to refer to one or more than one 

(i.e., to at least one) of the grammatical object of the article. By way of example, "an element" 

means one element or more than one element.  

[00411 The term "and/or" is used in this disclosure to mean either "and" or "or" unless 

indicated otherwise.  

[00421 To provide a more concise description, some of the quantitative expressions given 

herein are not qualified with the term "about". It is understood that, whether the term "about" is 

used explicitly or not, everyquantity given herein is meant to refer to the actual given value, and 

it is also meant to refer to the approximation to such given value that would reasonably be 

inferred based on the ordinary skill in the art, including equivalents and approximations due to 

the experimental and/or measurement conditions for such given value. Whenever a yield is given 

as a percentage, such yield refers to a mass of the entity for which the yield is given with respect 

to the maximum amount of the same entity that could be obtained under the particular 

stoichiometric conditions. Concentrations that are given as percentages refer to mass ratios, 

unless indicated differently.  
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100431 A "patient" is a mamnal, e.g., a human, mouse, rat, guinea pig, dog, cat, horse, cow, 

pig, or non-human primate, such as a monkey, chimpanzee, baboon or rhesus. "Patient" includes 

both human and animals.  

[00441 The term "inhibitor" refers to a molecule such as a compound, a drug, enzyme, or a 

hormone that blocks or otherwise interferes with a particular biologic activity.  

[00451 Theterms "effective amount" or"therapeutically effectiveamount"whenused in 

connection with a compound refer to a sufficient amount of the compound to provide the desired 

biological result. That result can be reduction and/or alleviation of the signs, symptoms, or 

causes of a disease, or any other desired alteration of a biological system. For example, an 

"effective amount" for therapeutic use is the amount of the composition comprising a compound 

as disclosed herein required to provide a clinically significant decrease in a disease. An 

appropriate "effective amount" in any individual case may be determined by one of ordinary skill 

in the art using routine experimentation. Thus, the expression "effective amount" generally refers 

to the quantity for which the active substance has therapeutic effects. In the present case the 

active substance is the inhibitor of the inflammasome.  

[00461 As used herein, the terms "treat" or "treatment" are synonymous with the term 

"prevent" and are meant to indicate a postponement of development of diseases, preventing the 

development of diseases, and/or reducing severity of such symptoms that will or are expected to 

develop. Thus, these terms include ameliorating existing disease symptoms, preventing 

additional symptoms, ameliorating or preventing the underlying causes of symptoms., inhibiting 

the disorder or disease, e.g., arresting the development of the disorder or disease, relieving the 

disorder or disease, causing regression of the disorder or disease, relieving a condition caused by 

the disease or disorder, or stopping or alleviating the symptoms of the disease or disorder.  

[0047] The term "disorder" is used in this disclosure to mean, and is used interchangeably 

with, the terms disease, condition, or illness, unless otherwise indicated.  

[0048] By using theterms pharmaceuticallyy acceptable" or"pharmacologically acceptable" it 

is intended to mean a material which is not biologically, or otherwise, undesirable-the material 

may be administered to an individual without causing any substantially undesirable biological 

effects or interacting in a deleterious manner with any of the components of the composition in 

which it is contained.  
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100491 The term "carrier", as used in this disclosure, encompasses carriers, excipients, and 

diluents and means a material, composition or vehicle, such as a liquid or solid filler, diluent, 

excipient, solvent or encapsulating material, involved in carrying or transporting a 

pharmaceutical agent from one organ, or portion of the body, to another organ, or portion of the 

body of a subject. Excipients should be selected on the basis of compatibility and the release 

profile properties of the desired dosage form. Exemplary carrier materials includ, e.g, binders, 

suspending agents, disintegration agents, filling agents, surfactants, solubilizers, stabilizers, 

lubricants, wetting agents, diluents, spray-dried dispersions, and the like.  

100501 The term "pharmaceutically compatible carrier materials" may comprise, e.g., acacia, 

gelatin, colloidal silicon dioxide, calcium glycerophosphate, calcium lactate, maltodextrin, 

glycerine, magnesium silicate, sodium caseinate, soy lecithin, sodium chloride, tricalcium 

phosphate, dipotassium phosphate, sodium stearoyl lactylate, carrageenan, monoglyceride, 

diglyceride, pregelatinized starch, and the like. See, e.g., Hoover, John E., Remington's 

Piariaceutical Sciences, Mack Publishing Co., Easton, Pa. 1975.  

100511 As used herein, the term "subject" encompasses mammals and non-mammals.  

Examples of mammals include, but are not limited to, any member of the class Mammalia.  

humans, non-human primates such as chimpanzees, and other apes and monkey species; farm 

animals such as cattle, horses, sheep, goats, swine; domestic animals such as rabbits, dogs, and 

cats; laboratory animals including rodents, such as rats, mice and guinea pigs, and the like.  

Examples of non-mammals include, but are not limited to, birds, fish and the like. In one 

embodiment of the present disclosure, the mammal is a human.  

[0052] The present disclosure also includes "prodrugs" of compounds. The term "prodrug" 

means a compound which is convertible in vivo by metabolic means (e.g.,by hydrolysis) to a 

disclosed compound or active ingredient. Prodrugs can be prepared by techniques known to one 

skilled in the art. These techniques generally modify appropriate functional, e.g., a hydroxy, 

amino, carboxylic, etc., groups in a given compound. These modified functional groups, 

however, regenerate original functional groups by routine manipulation or in vivo. Examples of 

prodrugs include, but are not limited to esters (e.g., acetate, formate, and benzoate derivatives), 

carbamates (e.g., N,N-dimethylaminocarbonyl) of hydroxy or amino functional groups in 

compounds of the present disclosure, amides (e.g., trifluoroacetylamino, acetylamino, and the 
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like), and the like. Since prodrugs are known to enhance numerous desirable qualities of 

pharmaceuticals (e.g., solubility, bioavailability, manufacturing, transport, pharmacodynamics, 

etc.), the compounds of the present disclosure may be delivered in prodrug form. Prodrugs, for 

instance, may be bioavailable by oral administration even when the parent drug is not. Thus, the 

present disclosure is intended to cover prodrugs of the presently claimed compounds, methods of 

delivering the same, and compositions containing the same. Generally speaking, prodrugs are 

derivatives of perse drugs that after administration undergo conversion or metabolism to the 

physiologically active species. The conversion may be spontaneous, such as hydrolysis in the 

physiological environment, or may be enzyme-catalyzed. Prodrugs include compounds that can 

be oxidized, reduced, aminated, deaminated, hydroxylated, dehydroxylated., hydrolyzed, 

esterified, alkylated, dealkylated, acylated, deacylated, phosphorylated, and/or dephosphorylated 

to produce the active compound.  

100531 The term "IC50", as used herein, refers to concentrations at which a measurable activity, 

phenotype or response, for example growth or proliferation of cells such as tumor cells, is 

inhibited by 50%. IC5o values can be estimated from an appropriate dose-response curve, for 

example by eye or by using appropriate curve fitting or statistical software. More accurately, ICo 

values may be determined using non-linear regression analysis.  

[0054] The terms "administered", "administration", or "administering" as used in this 

disclosure refers to either directly administering a disclosed compound or pharmaceutically 

acceptable salt of the disclosed compound or a composition to a subject, or administering a 

prodrug derivative or analog of the compound or pharmaceutically acceptable salt of the 

compound or composition to the subject, which can form an equivalent amount of active 

compound within the subject's body, including an animal, in need of treatment by bringing such 

individual in contact with, or otherwise exposing such individual to, such compound.  

[0055] As used herein, "alkyl" means a straight chain or branched saturated chain having from 

I to 10 carbon atoms. Representative saturated alkyl groups include, but are not limited to, 

methyl, ethyl, n-propyl, isopropyl, 2-methyl-I-propyl, 2-methyl-2-propyl, 2-methyl-I-butyl, 3

methyl-I-butyl, 2-methyl-3-butyl, 2,2-dimethyl-I-propyl, 2-methyl-I-pentyl, 3-methyl-I-pentyl, 

4-methyl-I-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1

butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl, butyl, isobutyl, t-butyl, n-pentyl, isopentyl, 
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neopentyl, n-hexyl and the like, and longer alkyl groups, such as heptyl, and octyl and the like.  

An alkyl group can be unsubstituted or substituted. Alkyl groups containing three or more carbon 

atoms may be straight, or branched. As used herein, "lower alkyl" means an alkyl having from I 

to 6 carbonatoms.  

100561 As used herein, an "alkenyl" includes an unbranched or branched hydrocarbon chain 

containing 2-12 carbon atoms. The "alkenyl" group contains at least one double bond. The 

double bond of an alkenyl group can be unconjugated or conjugated to another unsaturated 

group. Examples of alkenyl groups include, but are not limited to, ethylenyl, vinyl, allyl, butenyl, 

pentenyl, hexenyl, butadienyl, pentadienyl, hexadienyl, 2-ethylhexenyl, 2-propyl-2-butenyl, 4-(2

methyl-3-butene)-pentenvi and the like. An alkenyl group can be unsubstituted or substituted.  

Alkenyl, as defined herein, may also be branched or straight.  

[00571 As used herein, "alkynyl" includes an unbranched or branched unsaturated hydrocarbon 

chain containing 2-12 carbon atoms. The "alkynyl" group contains at least one triple bond. The 

triple bond of an alkynyl group can be unconjugated or conjugated to another unsaturated group.  

Examples of alkynyl groups include, but are not limited to, ethynyl, propynyl, butynyl, pentynyl, 

hexynyl, methylpropynyl, 4-methyl-1-butynyl, 4-propyl-2-pentynyl, 4-butyl-2-hexynyl and the 

like. An alkynyl group can be unsubstituted or substituted.  

[0058] The term "hydroxyl" or "hydroxy" means an OH group; 

[0059] The term "alkoxy" as used herein refers to a straight or branched chain saturated 

hydrocarbon containing 1-12 carbon atoms containing a terminal "O" in the chain, i.e., -O(alkyl).  

Examples of alkoxy groups include, without limitation, methoxy, ethoxy, propoxy, butoxy, t

butoxy, or pentoxy groups.  

[0060] It should also be noted that any carbon as well as heteroatom with unsatisfied valences 

in the text, schemes, examples and Tables herein is assumed to have the sufficient number of 

hydrogen atom(s) to satisfy the valences.  

[0061] As used herein, references to hydrogen may also refer to a deuterium substitution if 

desired. The term "deuterium" as used herein means a stable isotope of hydrogen having odd 

numbers of protons and neutrons.  

[0062] The term "halo" or "halogen" refers to fluorine, chlorine, bromine, or iodine.  
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100631 The term "haloalkyl" as used herein refers to an alkyl group, as defined herein, which is 

substituted one or more halogen. Examples of haloalkyl groups include, but are not limited to, 

trifluoromethyl, difluoromethyl, pentafluoroethyl, trichloromethyl, etc.  

[00641 The term "haloalkoxy" as used herein refers to an alkoxy group, as defined herein, 

which is substituted one or more halogen. Examples of haloalkyl groups include, but are not 

limited to, trifluoromethoxy, difluoromethoxy, pentafluoroethoxy, trichloromethoxy, etc.  

100651 The term "cyano" as used herein means a substituent having a carbon atom joined to a 

nitrogen atom by a triple bond, i.e., C N 

100661 The term "amino" as used herein means a substituent containing at least one nitrogen 

atom. Specifically, NH2, -NH(ialkyl) or alkylamino, -N(alkyl)2 or dialkylamino, amide, 

carboxamide, urea, and sulfamide substituents are included in the term "amino".  

[00671 Unless otherwise specifically defined, the term "aryl" refers to cyclic, aromatic 

hydrocarbon groups that have I to 3 aromatic rings, including monocyclic or bicyclic groups 

such as phenyl, biphenyl or naphthyl. Where containing two aromatic rings (bicyclic, etc.), the 

aromatic rings of the aryl group may bejoined at a single pointed.., biphenyl), or fused (e.g., 

naphthyl). The aryl group may be optionally substituted by one or more substituents, e.g., 1 to 5 

substituents, at any point of attachment. The substituents can themselves be optionally 

substituted. Furthermore when containing two fused rings the aryl groups herein defined may 

have an unsaturated or partially saturated ring fused with a fully saturated ring. Exemplary ring 

systems of these aryl groups include, but are not limited to, phenyl, biphenyl, naphthyl, 

anthracenyl, phenalenyl, phenanthrenyl, indanyl, indenyl, tetrahydronaphthalenyl, 

tetrahydrobenzoannulenyl, and the like.  

[0068] Unless otherwise specifically defined, "heteroaryl" means amonovalentmonocyclic or 

polycyclic aromatic radical of 5 to 18 ring atoms or a polycyclic aromatic radical, containing one 

or more ring heteroatoms selected from N, 0, or S., the remaining ring atoms being C.  

Heteroaryl as herein defined also means a bicyclic heteroaromatic group wherein the heteroatom 

is selected from N,0 , or S. The aromatic radical is optionally substituted independently with 

one or more substituents described herein. The substituents can themselves be optionally 

substituted. Examples include, but are not limited to, benzothiophene, furyl, thienyl, pyrrolyl, 

pyridyl, pyrazinyl, pyrazolyl, pyridazinyl, pyrimidinyl, imidazolyl, isoxazolyl, oxazolyl, 
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oxadiazolyl, pyrazinyl, indolyl, thiophen-2-yl, quinolyl, benzopyranyl, isothiazolyl, thiazolyl, 

thiadiazolyl, thieno[3,2-b]thiophene, triazolyl, triazinyl, imidazo[1,2-b]pyrazolyl, furo[2,3

c~pyridinyl, imidazo[1,2-a]pyridinyl, indazolyl, pyrrolo[2,3-c]pyridinyl, pyrrolo[3,2-c]pyridinyl, 

pyrazolo[3,4-c]pyridinyl, benzoimidazolyl, thieno3,2-c1pyridinyl, thieno[2,3-c-jpyridinyl, 

thieno[2,3-b]pyridinyl, benzothiazolyl, indolyl, indolinyl, indolinonyl, dihydrobenzothiophenyl, 

dihydrobenzofuranyl, benzofuran, chromanyl, thiochromanyl, tetrahydroquinolinyl, 

dihydrobenzothiazine, dihydrobenzoxanyl, quinolinyl, isoquinolinyl, 1,6-naphthyridinyl, 

benzo[de]isoquinolinyl, pyrido[4,3-b][1,6]naphthyridinyl, thieno[2,3-b]pyrazinyl, quinazolinyl, 

tetrazolo[1,5-a]pyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl, isoindolyl, pyrrolo[2,3-b]pyridinyl, 

pyrrolo[3,4-b]pyridinyl, pyrrolo[3,2-b]pyridinyl, imidazo[5,4-b]pyridinyl, pyrrolo[1,2

a]pyrimidinyl, tetrahydropyrrolo[1,2-a]pyrimidinyl, 3,4-dihydro-2H-1-pyrrolo[2,1

b]pyrimidine, dibenzo[b,d]thiophene, pyridin-2-one, furo[3,2-c]pyridinyl, furo[2,3-c]pyridinyl, 

IH-pyrido[3.,4-b][1,4]thiazinyl, benzooxazolyl, benzoisoxazolyl, furo[2,3-b]pyridinyl, 

benzothiophenyl, 1,5-naphthyridinyl, furo[3,2-b]pyridine, [1,2,4]triazolo[1,5-a]pyridinyl, benzo 

[1,2,3]triazolyl, imidazo[1,2-a]pyrimidinyl, [1,2,4]triazolo[4,3-b]pyridazinyl, 

benzo[c][1,2.,5]thiadiazolyi, benzo[c][1,2,5]oxadiazole, 1,3-dihvdro-2H-benzo[d]imidazol-2-one, 

3,4-dihydro-2H-pyrazolo[1,5-b][1I,2]oxazinyl, 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridinyl, 

thiazolo[5,4-d]thiazolyl, imidazo[2,i-b][1.,3,4]thiadiazolylthieno[2,3-b]pyrrolyl, 3H-indolyl, 

and derivatives thereof. Furthermore when containing two fused rings the heteroaryl groups 

herein defined may have an unsaturated or partially saturated ring fused with a fully saturated 

ring.  

[0069] As used herein, the term "cycloalkyl" refers to a saturated or partially saturated, 

monocyclic, fused or spiro polycyclic, carbocycle having from 3 to 18 carbon atoms per ring.  

The cycloalkyl ring or carbocycle may be optionally substituted by one or more substituents, 

e.g., I to 5 substituents, at any point of attachment. The substituents can themselves be 

optionally substituted. Examples of cycloalkyl groups include, without limitations, cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptanyl, cyclooctanyl, norboranyl, norborenyl, 

bicyclo[2.2.2]octanyl, bicyclo[2.2.2]octenyl, decahydronaphthalenyl, octahydro-IH-indenyl, 

cyclopentenyl, cyclohexenyl, cyclohexa-1,4-dienyl, cyclohexa-1,3-dienyl,1,2,3,4

tetrahydronaphthalenyl, octahydropentalenyl, 3a,4,5,6,7,7a-hexahydro-1H-indenyl, 1,2,3,3a

tetrahydropentalenyl, bicyclo[3.1.0]hexanyl, bicyclo[2.1.O]pentanyl, spiro[3.3]heptanyl, 
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bicyclo[2.2.1]heptanyl, bicyclo[2.2.1]hept-2-enyi, bicyclo[2.2.2]octanyl, 6

methylbicyclo[3.1.1]heptanyl,2,6,6-trimethylbicyclo[3.1.1]heptanyl, and derivatives thereof.  

100701 As used herein, the term "cycloalkenyl" refers to a partially saturated, monocyclic, 

fused or spiro polycyclic, carbocycle having from 3 to 18 carbon atoms per ring and contains at 

least one double bond. The cycloalkenyl ring may be optionally substituted by one or more 

substituents, e.g., 1 to 5 substituents, at any point of attachment. The substituents can themselves 

be optionally substituted.  

[00711 As used herein, the term "heterocycloalkyl" or "heterocyclyi" refers to a saturated or 

partially unsaturated and non-aromatic monocyclic, or fused or spiro, polycyclic, ring structure 

of 4- to- 18 atoms containing carbon and heteroatoms taken from oxygen, nitrogen, or sulfur and 

wherein there is not delocalized -electrons (aromaticity) shared among the ring carbon or 

heteroatoms. The heterocycloalkyl or heterocyclyl ring structure may be substituted by one or 

more substituents. The substituents can themselves be optionally substituted. Examples of 

heterocycloalkyl or heterocyclyl rings include, but are not limited to, oxetanyl, azetidinyl, 

tetrahydrofuranyl, pyrrolidinyl, oxazolinyl, oxazolidinyl, thiazolinyl, thiazolidinyl, pyranyl, 

thiopyranyl, tetrahydropyranyl, dioxalinyl, piperidinyl, morpholinyl, thiomorpholinyl, 

thiomorpholinyl S-oxide, thiomorpholinyl S-dioxide, piperazinyl, azepinyl, oxepinyl, diazepinyl, 

tropanyl, homotropanyl, dihydrothiophen-2(3H)-onyl, tetrahydrothiophene 1,1-dioxide, 2,5

dihydro-IH-pyrrolyl, imidazolidin-2-one, pyrrolidin-2-one, dihydrofuran-2(3H)-one, 1,3

dioxolan-2-one, isothiazolidine 1,1-dioxide, 4,5-dihydro-IH-imidazolyl, 4,5-dihydrooxazolyl, 

oxiranyl, pyrazolidinyl, 4H-1,4-thiazinyl, thiomorpholinyl, 1,2,3,4-tetrahydropyridinyl, 1,2,3,4

tetrahydropyrazinyl, 1,3-oxazinan-2-one, tetrahydro-2H-thiopyran 1,1-dioxide, 7

oxabicyclo[2.2.1]heptanyl, 1,2-thiazepane 1,1-dioxide, octahydro-2H-quinolizinyl, 1,3

diazabicyclo[2.2.2]octanyl, 2,3-dihydrobenzo[b][1,4]dioxine, 3-azabicyclo[3.2.1]octanyl, 8

azaspiro[4.5]decane, 8-oxa-3-azabicyclo[3.2.1]octanyl, 2-azabicyclo[2.2.1]heptane, 2,8

diazaspiro[5.5]undecanyI, 2-azaspiro[5.5]undecanyl, 3-azaspiro[5.5]undecanyl, 

decahydroisoquinolinyl, I-oxa-8-azaspiro[4.5]decanyI, 8-azabicyclo[3.2.1]octanyl, 1,4'

bipiperidinyl, azepanyl, 8-oxa-3-azabicyclo[3.2.1]octanyl, 3,4-dihydro-2H

benzo[b][1,4]oxazinyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyridinyl, 1,4-diazepanyl, 

phenoxathiinyl, benzo[d][1,3]dioxolyl, 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzo[b][1,4] 
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dioxinyl, 4-(piperidin-4-yl)morpholinyl, 3-azaspiro[5.5]undecanyl, decahydroquinolinyl, 

piperazin-2-one, 1-(pyrrolildin-2-vlmethyl)pyrrolidinyl, 1,3-bipyrrolidinyl, and 6,7,8,9

tetrahydro-1H,51-1-pyrazolo[1,2-a][1,2]diazepinyl.  

[00721 Numerical ranges, as used herein, are intendedto include sequential integers. For 

example, a range expressed as "from 0 to 5" would include 0, 1, 2, 3, 4 and 5.  

[00731 As used herein, the term "substituted" means that the specified group or moiety bears 

one or more suitable substituents wherein the substituents may connect to the specified group or 

moiety at one or more positions. For example, an aryl substituted with a cycloalkyl may indicate 

that the cycloalkyl connects to one atom of the aryl with a bond or by fusing with the aryl and 

sharing two or more common atoms.  

100741 As used herein, the term "unsubstituted" means that the specified group bears no 

substituents.  

100751 The term "optionally substituted" is understood to mean that a given chemical moiety 

(e.g., an alkyl group) can (but is not required to) be bonded other substituents (e.g., heteroatoms).  

For instance, an alkyl group that is optionally substituted can be a fully saturated alkyl chain (i.e., 

a pure hydrocarbon). Alternatively, the same optionally substituted alkyl group can have 

substituents different from hydrogen. For instance, it can, at any point along the chain be 

bounded to a halogen atom, a hydroxyl group, or any other substituent described herein. Thus 

the term "optionally substituted" means that a given chemical moiety has the potential to contain 

other functional groups, but does not necessarily have any further functional groups. Suitable 

substituents used in the optional substitution of the described groups include, without limitation, 

oxo, -halogen, C1-Calkyl, C1-C alkoxy, C 6-C haloalkyl, C1-C6haloalkoxy, -OC1-C0 alkenyl, 

OCI-C6 alkynyl, -C1-C6 alkenyl, -C1-C6 alkyrtyl, -OH, CN (cyano), -CH-CN, -OP(O)(OH)2, 

C(O)OH, -OC(O)C1-C6alkyl, -C(O)C1-C6 alkyl, -C(O)-C-C6alkylenyl-cycloalkyl, -C(O)-C-C6 

alkylenyl-heterocycloalkyl, -C(O)-C-Calkylenyl-aryl, -C(O)-C-C6alkylenyl-heteroaryl,

OC(O)OC1-C 6 alkyl, NH2, NH(C1-C6 alkyl), N(CI-C6 alkyl)2, -C(O)NH2, -C(O)NH(C1-C6 alkyl), 

-C(O)N(Ci-C6 alkyl)2, -C(O)N-1 cycloalkyl, -C(O)N(Ci-C6 alkyl)cycloalkyl, 

C(O)Niheterocycloalkyl, -C(O)N(C1-C6 alkyl)heterocycloalkyl, -C(O)NIiaryl, -C(O)N(Ci-C 

alkyl)aryl, -C(O)NHheteroaryl, -C(O)N(Ci-C 6aikvl)heteroaryI. -S(0)2-Ci-C6alkyl, -S(O)2-C1-C6 

haloalkyl, -S(0)2- cycloalkyl, -S(0)2-heterocycloalkyl, -S(O)2- aryl, -S(O)2-heteroaryl -CO-C 
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alkylenyl-S(O)2N12, -S(0)2N-IC1-C6alkyl, -S(0)2N(CI-C6alkyl)2, -S(O)2NHcycloalkyl, 

S(O)2NHheterocycloalkyl, -S(O)2Niaryl, -S(0)2NHhetereoaryl, -NHS(0)2C1-C 6 alkyl, -N(C1-C6 

alkyl)S(O)2(C1-C6alkyl), -NHIS(O)2aryl, -N(Cj-C6alkyl)S(0)2 aryl, -NHS(0)2heteroaryl, -N(Ci

C6 alkyi)S(O)2 heteroaryl, -NHS(O)2 Cycloalkyl, -N(C,-C alkyl)S(O)2 cycloalkyl, -NHS(O)2 

heterocycloalkyl, -N(C1-C6 alkyl)S(O)2 heterocycloalkyl, -N(C1-C6 alkyl)S(O)2 aryl,-Co-C 

alkylenyl-aryl, -Co-C6 alkylenyl-heteroaryl, -C-C6 alkylenyl-cycloalkyl, -C-C6 alkylenyl

heterocycloalkyl, -O-aryl, -NE-aryl, and N(C1-C6 alkyl)aryl. The substituents can themselves be 

optionally substituted. When a multifunctional moiety is shown, the point of attachment to the 

core is indicated by a line, e.g., (cycloalkyloxy)alkyl- refers to alkyl being the point of 

attachment to the core while cycloalkyl is attached to alkyl via the oxy group. "Optionally 

substituted" also refers to "substituted" or "unsubstituted", with the meanings described above.  

[00761 The term "oxa" as used herein refers to an"-0-" group.  

100771 The term"oxo" as used herein refers to an "=O" group.  

[00781 The term "solvate" refers to a complex of variable stoichiometry formed by a solute and 

solvent. Such solvents for the purpose of the present disclosure may not interfere with the 

biological activity of the solute. Examples of suitable solvents include, but are not limited to, 

water, methanol, ethanol, and acetic acid. Solvates whereinwater is the solvent molecule are 

typically referred to as hydrates. Hydrates include compositions containing stoichiometric 

amounts of water, as well as compositions containing variable amounts of water.  

[0079] The term "salt(s)", as employed herein, denotes acidic salts formed with inorganic 

and/or organic acids, as well as basic salts formed with inorganic and/or organic bases. In 

addition, when a compound of the Formula contains both a basic moiety, such as, but not limited 

to a pyridine or imidazole, and an acidic moiety, such as, but not limited to a carboxylic acid, 

zwitterions ("inner salts") may be formed and are included within the term "salt(s)" as used 

herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically acceptable) salts are 

preferred, although other salts are also useful. Salts of the compounds of the Formula may be 

formed, for example, by reacting a compound of Formula with an amount of acid or base, such 

as an equivalent amount, in a medium such as one in which the salt precipitates or in an aqueous 

medium followed by lyophilization.  
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100801 In another embodiment of the present disclosure, the compounds of Formula (I) are 

enantiomers. In some embodiments the compounds are the (S)-enantiomer. In other 

embodiments the compounds are the (R)-enantiomer. In yet other embodiments, the compounds 

of Formula (I) may be (-) or (-) enantiomers.  

100811 It should be understood that all isomeric forms are included within the present 

disclosure, including mixtures thereof. If the compound contains a double bond, the substituent 

may be in the E or Z configuration. If the compound contains a disubstituted cycloalkyl, the 

cycloalkyl substituent may have a cis- or trans- configuration. All tautomeric forms are also 

intended to be included.  

[00821 Compounds of the various Formulae, and salts, solvates, esters and prodrugs thereof, 

may exist in their tautomeric form (for example, as an amide or imino ether). All such tautomeric 

forms are contemplated herein as part of the present disclosure.  

100831 The compounds of the various Formulae may contain asymmetric or chiral centers, and, 

therefore, exist in different stereoisomeric forms. It is intended that all stereoisomeric forms of 

the compounds of the various Formulae as well as mixtures thereof, including racemic mixtures, 

form part of the present disclosure. In addition, the present disclosure embraces all geometric and 

positional isomers. For example, if a compound of the various Formulae incorporates a double 

bond or a fused ring, both the cis- and trans-forms, as well as mixtures, are embraced within the 

scope of the present disclosure. Each compound herein disclosed includes all the enantiomers 

that conform to the general structure of the compound. The compounds may be in a racemic or 

enantiomerically pure form, or any other form in terms of stereochemistry. The assay results may 

reflect the data collected for the racemic form, the enantiomerically pure form, or any other form 

in terms of stereochemistry.  

[0084] Diastereomeric mixtures can be separated into their individual diastereomers on the 

basis of their physical chemical differences by methods well known to those skilled in the art, 

such as, for example, by chromatography and/or fractional crystallization. Enantiomers can be 

separated by converting the enantiomeric mixture into a diastereomeric mixture by reaction with 

an appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or 

Mosher's acid chloride), separating the diastereomers and converting (e.g.. hydrolyzing) the 

individual diastereomers to the corresponding pure enantiomers. Also, some of the compounds of 
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the various Formulae may be atropisomers (e.g., substituted biaryls) and are considered as part of 

the present disclosure. Enantiomers can also be separated by use of a chiral HPLC column.  

100851 It is also possible that the compounds of Formula (I) may exist in different tautomeric 

forms, and all such forms are embraced within the scope of the present disclosure. Also, for 

example, all keto-enol and inine-enamine forms of the compounds are included in the present 

disclosure.  

100861 All stereoisomers (for example, geometric isomers, optical isomers and the like) of the 

present compounds (including those of the salts, solvates, esters and prodrugs of the compounds 

as well as the salts, solvates and esters of the prodrugs), such as those which may exist due to 

asymmetric carbons on various substituents, including enantiomeric forms (which may exist 

even in the absence of asymmetric carbons), rotameric forms, atropisomers, and diastereomeric 

forms, are contemplated within the scope of the present disclosure, as are positional isomers 

(such as, for example, 4-pyridyl and 3-pyridyl). (For example, if a compound of the various 

Formulae incorporates a double bond or a fused ring, both the cis- and trans-forms, as well as 

mixtures, are embraced within the scope of the present disclosure. Also, for example, all keto

enol and imine-enamine forms of the compounds are included in the present disclosure.) 

Individual stereoisomers of the compounds of the present disclosure may, for example, be 

substantially free of other isomers, or may be admixed, for example, as racemates or with all 

other, or other selected, stereoisomers. The chiral centers of the present disclosure can have the S 

or R configuration as defined by the IUPAC 1974 Recommendations.  

[0087] The present disclosure also embraces isotopically-labelled compounds of the present 

disclosure which are identical to those recited herein, but for the fact 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 

compounds of the present disclosure include isotopes of hydrogen, carbon, nitrogen, oxygen, 

phosphorus, fluorine and chlorine, such as `H (or D), 3H, 'C C, N,150, O, P,2 P,3 5 S,'5 F, 

and 36C1, respectively.  

[0088] Certain isotopically-labelled compounds of the various Formulae (e.g., those labeled 

with 3H and 1 4C) are useful in compound and/or substrate tissue distribution assays. Tritiated 

(i.e., 1H) and carbon-14 (i.e., 14 C) isotopes are particularly preferred for their ease of preparation 
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and detectability. Further, substitution with heavier isotopes such as deuterium (i.e., 2) may 

afford certain therapeutic advantages resulting from greater metabolic stability (e.g. increased in 

vivo half-life or reduced dosage requirements) and hence may be preferred in some 

circumstances. Isotopically labelled compounds of the various Formulae can generally be 

prepared by following procedures analogous to those disclosed in the Schemes and/or in the 

Examples herein below, by substituting an appropriate isotopically labelled reagent for a non

isotopically labelled reagent.  

[00891 In some embodiments, the compound comprises at least one deuterium atom. For 

example, one or more hydrogen atoms in a compound of the present disclosure can be replaced 

or substituted by deuterium. In some embodiments, the compound comprises two or more 

deuterium atoms. In some embodiments, the compound comprises 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 

or 12 deuterium atoms.  

100901 The compounds of Formula () may form salts which are also within the scope of the 

present disclosure. Reference to a compound of the Formula herein is understood to include 

reference to salts thereof, unless otherwise indicated.  

[00911 The present disclosure is directed to compounds as described herein and 

pharmaceutically acceptable salts, enantiomers, hydrates, solvates, prodrugs, isomers, or 

tautoners thereof, and pharmaceutical compositions comprising one or more compounds as 

described herein, or pharmaceutically acceptable salts, enantiomers, hydrates, solvates, prodrugs, 

isomers, or tautomers thereof.  

[0092] In the present disclosure, reference to Formula (1b) includes reference to Formula (b)

I and similarly for Formula (Ic), (Id), and (Ig). In the present disclosure., reference to, e.g., 

Formula I b-ig includes reference to Formula (1b)-1, (Ic)-1, (Id)-1. (1g)-i, and (Ih)-1 

Compounds 

[0093] The present disclosure provides a compound having the structure of Formula (I), 

S R2 
R N N 

I I 
R3  R4  (I) 
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and pharmaceutically acceptable salts, enantiomers, hydrates, solvates, prodrugs, isomers, and 

tautomers thereof, where X, R', R2, R", and R4 are as described above.  

100941 The present disclosure provides a compound having the structure of Formula (Ia), 

0 0 X, 

S A R 2 

R 'N N 
I I 
R 3  R4  (Ia) 

and pharmaceuticals acceptable salts, enantiomers, hydrates, solvates, prodrugs, isomers, and 

tautomers thereof, where' X, R, W, R , and R4 are as describedabove 

[0095] The present disclosure provides a compound having the structure of Formula (Ib), 

R N N 
I I 
R3  R4  (Ib) 

and pharmaceutical acceptable salts, enantiomers, hydrates, solvates, prodrugs, isomers, and 

tautomers thereof, where X,, 2, R, and R4 are as described above.  

[00961 In certain embodiments, the present disclosure provides a compound having the 

structure of Formula (Ib), which is of the Formula (Ib)-i: 

0 0 X1 
S R2 II R N N 

R3  R4  (1b)-I 

and pharmaceutically acceptable salts, prodrugs. solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

N-tCN tCNO2 

X is 0,, , or H ; 

R is selected from the group consisting of 

A2  A2A2 A2A2 
A-N A AssN-A 2  A A-\N AY 

A A2  A A2 A A2 A AA 
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A2  2A
2 .2 

A A A A A2  A A A2  A A -A2 

A2 A 2  A-A2 
NA N N N 2 
N-A2 2  A A 

A 2 AA AA 2 AL 

A2.-A. A 2   2 AA p 
A A A A A 2 A2- - A A AA- /A 

A A2 
1   A A A 

A A   A A   A A a2 A A 2=A2 

A 2 A" A- A' A ,IA A.-A 

one Ao m e A2  
Ah i i p eAa2 

2 cA A-  o A2_ ; 
A2 is 2  AC °; 2 t22 IA 2  A  =A 2

A A2,2 

1 4 A  AA2 
AA A~ A   A 

Rd ARAe 

eachA is independently H ,R aoen HC,-N 2-SorOR,-NR,-N;7 

R~andR~ared 

eachRAis independentlyH, algnHCN-0-R-R, oHr,-NNR; 

-S(O)2N(R 6)2-, -S(O)R6, -C(O)R,-C(O)OR6 ,-C(O)NR 6R7,NRS(O)2R 7,-S(O)R', 

-S(O)NRR, -NRS(O)R 7 , C1-Calkyl, C2-Calkenyl, C4-Cscyloalkenyl,C2-Calkynyl, C

Cscycoalkyl,heterocyclyl, aryl, heteroaryl,or -CH2-C3-Cscycloalkl;wherein theC-Calkyl, 
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C2-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Ccycoalkyl, heterocyclyl, aryl, heteroaryl, 

and -C12-C3-CScycloalkyl are optionally substituted with D, halogen, C-Calkyl, -ORV, -NI-H2, 

NH(C1-C6alkyl), or -N(C1-C6alkyl)2; or 

two R t ogether with the atoms towhich they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen., C-Calkyl, -OR, -NH2, -NH(C1

Calkyl), or -N(Ci-C6alkyl)2; or 

two geminal R 5can form an oxo group; 

each R° is independently H, D, halogen, OH, CN, -NO2,-SR 6, -OR, -NHR, -NRR., 

-S(0)2N(R)2-, -S(O)2R 6 , -C(O)R, -C(O)OR6 , -C(O)NR6R7,-NRS(O)2R7, -S(O)R, 

-S(O)NiR R ,-NRS(O)R ,Ci-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, or C2-Calkynyl; 

wherein the C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, and C2-Calkynyl are optionally 

substituted with D, halogen, -OR,-NH2,-NH(C1-Ctalkyl), or -N(C1-CGalkyl)2; 

R and R are independently, at each occurrence H, D, C1-Csalkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-Csalkynyl, C3-CscVloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Calkl, C2-Csalkenyl, C4-Cscycloalkenyl, C2-CGalkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, Ci

Csalkyl,-OH, -0-CI-C6aikyl, -NH2, -NH(Ci-C6alkyl), or -N(C-Calkyl)2; or 

R6 and R together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR"a, , S, or S(O)2.  

[00971 The present disclosure provides a compound having the structure of Formula (Ic), 

o o 
S R 2 

RF N N 
I I 
R 3  R4  (Ic) 
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and pharmaceutically acceptable salts, enantiomers, lydrates, solvates, prodrugs, isomers, and 

tautomers thereof, where X", R', R2 , R. and R4 are as described above.  

100981 In certain embodiments, the present disclosure provides a compound having the 

structure of Formula (Ic), which is of the Formula (Ic)-1: 

0 0 X 
S~ R2 

R1 '*N N 
I I 
R3  R4  (Ic)

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

N-CN C-NO 2 X isoS, N- ,or H 

Ris selected from the group consisting of 

A2  A2~- 2 A -A 

-A N A2 A-N --A2  AN N/ N ' N 2A 
/ : / 2  A2 /_ 

A A2 A A2  A A A2  A 

2  A2 

AA A AA A A 2  2 A 2 

A A A2 A2 A AA NA2  A2 A2 

AN -A 2  A N-' A N \i A NA 

-A2 A 2  A2 2 A-A2 

A2 A .- AA AA 

A A 2 A A :A ! \AA/N A2 

A2  A2  A2 A2--A 

4   A2 

A   AZ A 2 2  -- 2  A-. A2 A2 

A A-- -- A   A-Z -- A 2 

,A A2 \ 

AA2A A2 A2 
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A 2 

A 2 A2 A2  2-A2 | 
A 2  A 2 A2  :A I:'\ A 
A _ AA A 2  

A 9A
2 

AlA AA 1, A A 1 1' A1 A2 
AA 

and ; 

wherein represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CRa or N; 

A' is NRa, 0, S, or C(O); 

each A2 is independently CR5a, C(Ra)2, N, NR5 a, 0, S, or S(O)2; 

R2 is X ; 

X2 is N or CR ; 

R3 and R4 are H; 

each R5a is independently H, D, halogen, OH, CN, -N--2,--SR, -ORl, -NHR 6 , -NRR7, 

-- S(O)2N(Re)2- -SO2R -- (), -CO)R- -C(O)NR6,1;,--NRSeS(O)2R7, --- S(O)R ", 

---S(O)NRR, ---NR 6S(O)R7, C-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl;Iwherein the C1-Calkyl, 

C.-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -C12-C3-Cscycloalkyl are optionally substituted with D, halogen, C1-Calkyl, -OR, -NH2, 

-NH(C1-Calkyl), or -N(Ci-C6alkvl)2; or 

two R' together with the atoms to which they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen, Ci-Calkyl, -OR, -NH2, -NH(C 1

Calkyl), or -N(C1-Calkyl)2; or 

two gerninal R5 can form an oxo group; 

each Rb is independently H, D, halogen, OH, CN, -N02,-SR 6, -OR ,-NR6 , -NR 6R 

-S(O)2N(R 6)2-, -S(O)2R. -C(O)R 6 , -C(O)OR, -C(O)NR R ,-NR6 S(O)2R, -S(O)R, 
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-S(O)NR 6 R7, -NRS(O)R 7, C-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, or C.-C6alkynyl; 

wherein the CI-Cbalkyl, C2-C6alkenyl, C4-Cscycloalkenyl, and C2-Calkynyl are optionally 

substituted with D, halogen, -OR6, -NH2, -NH(C1-C6alikl), or -N(Ci-C6akyl)2; 

R and Rare independently, at each occurrence H, D, C-Calkyl, C2-Csalkenyl, C4

Cscycloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C1-Calkyl, C2-Calkenyl, C4-Ccycloalkenyl, C2-C6alkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, and heteroariyl are optionally substituted with D, halogen, C1

C6alkyl,-OH, -O-C1-Calkyl, -NH2, -NH(C1-CGalkyl), or -N(C-Calkvl)2; or 

R and R together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A 2 

is N, NR5, O, S, or S(O)2.  

[0099] The present disclosure provides a compound having the structure of Formula (Id), 

0 X1 

S R2 

R N N 
I I 
R 3  R4  (Id) 

and pharmaceutically acceptable salts, enantiomers, hydrates, solvates, prodrugs, isomers, and 

tautomers thereof, where X", R', R2, R", and R4 are as described above.  

1001001 In certain embodiments, the present disclosure provides a compound having the 

structure of Formula (Id), which is of the Formula (Id)-1: 

R N N R 
I I 
R3 R4  (d)-I 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 
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-}-N-CN -NO 2 
X is 0, S,N , or H 

R 'is selected from the group consisting of 

A 2 A 2 .. 2 A2-A2 
A N A A--- A AN  :N A2 

A A2/ AA2 ~ A2  A 

A AAAA- A A A2 A 2 \, 
AN 2  A A2  A 2AN A2 A A2 

A2  A2 2 

A N A2 A N A 2  A~ N \2  A N A2 

A' A A2 A/ A A A A2 
A -A2  A2-A 

\ N A-  A N A2 \ N A2 A A A 

A-A2  2A   A A 

A A A A2 

AAA 2  A A 

- 2  A ZA2 

A A A A A A - A A AA 

on rroe A2  a L -aoati Aring;" 

A 2 \AN 

Ah AA   C A A 
h A 2A  pAn C a 2 A N O 

A 2  A 2 A- A2 A 2 

A A2 /A / A-, 
AA/N, A 1  ' A  A A A A2 

Rd ARA2 

w r4 

onoroeAiAon-aromaticrinA2 

each sindeendetlyC-AorN 
Ais2-A ASZor 

eichz 2iidpnetyR1CRd2/,N,,0,,r502 

II (R ' 
A2 s A 

kR andRAareH; 
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each R5 is independently H, D, halogen, OH, CN, -NO2,-SR,--OR, 6-NHR, -NRR7, 

--S(O)2N(Re)2-,- -S)2, -C-R,-()R,-CON-7-RS()R,-()G 

-S(O)NRR, ---NRS(O)R7, C-Calkyl, C-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the C1-C6alkvl, 

C2-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -CH2-C3-Cscycloalkyl are optionally substituted with D, halogen, C-Calkyl, -OR, -NH2, 

-NH(C-C-alkyl), or -N(Ci-C6alkvl)2; or 

two R' together with the atoms to which they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen, C1-Csalkyl, -OR, -NH2, NH(C

Calkyl), or N(C1-C6alkyl)2; or 

two gerninal R can form an oxo group; 

each R is independently H, D. halogen, OH, CN, -N02,-SR 6, -OR6 ,-NHR 6, -NR 6 R 

-S(O)2N(R 6)2-, -S(O)2R., -C(O)R, -C(O)OR, -C(O)NR 6 R ,-NR6 S(O)2R, -S(O)R, 

-S(O)NR R-NR S(O)R ,Ci-CIalkyl, C2-C6alkenyl, C4-Cscycloalkenyl, or C2-Calkynyl; 

wherein the C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, and C2-Calkynyl are optionally 

substituted with D, halogen, -R,-NH2, -NH(C-Calkyl),or-N(C-Calky)2; 

R6 and R are independently, at each occurrence H, D, Ci-Csalkyl, C2-CsakenyC4

C8cycloalkenyl, C2-salkynyl, C3-sycloalkiheterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Cralkyl, C2-Csalkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C.

Cscycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, Ci

C6alkyl, -OH, -O-CI-C6alkyl, -NH2, -NH(CI-C6alkyl), or -N(C1-C6alkyl)2; or 

R6 and R togetherwith the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each in is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR", 0, S, or S(0)2.  

[001011 The present disclosure provides a compound having the structure of Formula (Ie), 
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0 0 X0 

S >%R 2 

RF N N 
I I 
R 3  R4 

and pharmaceuticallyacceptable ,salts, enantiomers, hydrates, solvates, prodrugs, isomers, and 

tautoners t ohere X, R', R3, and R4 are as described above.  

[00102] The present disclosure provides a compound having the structure of Formula (If), 

0 0 X, 

S R2 
RF N N 

I I 
R3  R 4  (If) 

and pharmaceutically acceptable salts, enantiomers, hydrates, solvates, prodrugs, isomers, and 

tautomers thereof, where X, R, R2, R", and R4 are as described above.  

1001031 The present disclosure provides a compound having the structure of Formula (Ig), 

0 0 X1 

S R2 
R "N N 

I I 
R3 RW (ig) 

and pharmaceutically acceptable sats, enantiomiers, hydrates, solvates, prodrugs, isomers, and 

tautomers thereof, whereX, RURU, Rand R4are asdescribed aboveCompounds of Formula 

(If) do not contain a basic amino group in the R substituent. The sulfonylurea moietywithin 

compounds of Formula (I g) renders pka values for these compounds in the range of 51-6.2, 

characterzing them as weak organic acids. Compounds of this structure may display low 

volumes of distribution in vivo and may exhibit high plasma protein binding 

[00104] In certain emb odiments, the present disclosure provides a compound having the 

structure of Formula (Ig), which is of the Formula (ig)-i: 

0 0 
S R2 

RF N N 
I I 

R?3  R? 4  (gr 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 
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X is 0 or S; 

R' is selected from the group consisting of 

R5a2a R5a2b 

R
5a 2

/ 
N CNa / N 

R5 1  / R5 ad a b2e 

b55be 

R 5b3 R5bs 

2is X2 or R5b4 

X2 is N or CR 

R3 and R 4 are H; 

Raais H, D, halogen, 01-, CN, -- N02,---SR ,-OR 6 ,-NHR 6, NRR,-NR6C(O)R6 , 

-NR6C(O)0R, -NR 6C(O)NR, C1-CGalkyl, C2-Calkenyl, C4-Cscycloalkenvl, C2-C6alkynyl,C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkvl; wherein the C-Calkyl, 

C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, C1-Calkyl, -OR6, 

-NR2, -NH(C1-C6alkyl), N(C-CalkVl)2, -NR6 C(O)0R, or ---NRC(O)R; 

R a2a, R.2b, R5 a 2c Rsa 2 d R5aze, and R 5a2 are selected from independently H, D, halogen, 

OH, CN, -N02,-SR, -ORW, -C(O)R, -S(O)2R6 , -C(O)OR6 , -C(O)NR6 , CI-Calkyl, C2

C6alkenyl, C4-Ccycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or 

-CH2-C3-Cgcvcloalkyl; wherein the C-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, 

C3-Cgcvcloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Cscycloalkyl are optionally 

substituted with D, -CN, halogen, C1-Calkyl, -ORW, -NR6 C(O)0R, -NR6 C(O)R6, 

NRC(O)NR 6 , -NRC(O)R, -NS(O)2R; or 

twoRa 2 , R5 2 b, R5 2c, R 5 a , andRsa which are germinal, together with the atoms 

to which they are attached can form C3-Cscycloalkyl or heterocyclyl; wherein the heterocyclyl 

contains 1-3 heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3

Cscycloalkyl and heterocyclyl are optionally substituted with D., halogen, C-Calkyl, -OR, 

-S(O)2-R; -CORP, -NR6C(O)R,-NRC(O)R -NRC(O)NR ,or -NS(O)2R ;or 

two geminal RaRa2 , Ra2cRa2 , Ra2e, and R5acan form an oxo group; 
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R 11 is H, D, halogen, -CN,---OR', or C-Calkyl, C3-Ccycloalkyl, -C(O)NR, -C(O)OR; 

wherein the Ci-Cbalkyl, and C3-Cscycloalkyl, are optionally substitutedwith D, halogen, -CN, 

-OR 6, -NR2, -NH(C1-Calkyl), or -N(C-Calkyl)2; 

each R °2, R bl Rb4, RI5b5 and R °6 is independently H, D, halogen, OH, -CN, ---N02, 

-SR, -OR, -NHR 6, -NR6 , C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl, or 

C2-Calkynyl; wherein the C1-C6alkyl, C2-C6alkenvl, C4-Cscycloalkenyl, C3-Cscycloalkyl, and 

C2-C6alkynyl are optionally substituted with D, halogen, -CN, -OR6, -NH2, -NH(CI-Calkyl), or 

-N(CJ-C6alkyl)2; or 

two adjacent Ri, RR4,RT, and Ri together with the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-Cgcycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, C1-C6alkyl, -OR6 , 

-NH2 -NH(Ci-Calkyl), or -N(C1-Calkyl)2; and 

R and R are independently, at each occurrence, H, D, Ci-Calkyl, C2-Csalkenyl, C2

Csalkynyl, C3-Cscycloalkyl, C4-Cscycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocvclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Calkyl, C2-Csalkenyl, C2-Csalkynyl, C3-Ccycloalkyl, C4

Cscycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C1-Calkyl,-OH., -O-C-Calkyl, -NH2, -NH(C1-Calkyl), or -N(C-CGalkyl)2; or 

R6 and R together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0.  

[00105] The present disclosure provides a compound having the structure of Formula (Ih), 

R N N' 
I I 
R 3  R4  (Ih) 

and pharmaceutically acceptable salts, enantiomers, hydrates, solvates, prodrugs, isomers, 

and tautomers thereof, whe X, R, R' R, and R` are as described above. Compounds of 

Formula(I) contain a basicamino group. Incorporation of a basic amino group to a compound 

of Formula (1h), which also bears theacidic sulfonylurea moiety, would be expected to exist as a 

zwittenon, having a netzero charge. Zwitterionic compounds can have different 

physicochemical properties than weak organic acids. Notably, there may be increased volumes 
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of distribution in vivo as well aslowered plasma protein binding. In certain embodiments of 

FormulaIhone or two R2are-NRR, -NR 6 R667, 1-Calkyl, or heterocyclyl containing N; 

wherein the C1-C6alkyl is substituted with -N12, -N-1(C1-Calkyl), or -N(C1-C6alkyl)2, and 

wherein the heterocyclyl is optionally substituted with D, -CN, halogen, C1-C6alkyl, -OR", -NI-2, 

-NH(C1-C6alkyl), -N(CI-Csalkyl)2, -NR6C(O)OR, or -NR 6C(O)R, -NR6 C(O)NR, 

-NR6C(O)R6, or -NRS(O)2R6. In certain embodiments of Formua Ih, one R 2 is -NHR 6, 

-NR 6R,C1-Calkyl, or heterocyclyl containing N; wherein the Ci-Calkyl is substituted with 

-N-2, -NH(C1-C6alkyl), or -N(CI-C6alkyl)2, and wherein the heterocyclyl is optionally 

substituted with D, -CN, halogen, C-Calkyl, -OR, -NH2, -NH(CJ-Calkyl), -N(C1-CGalkyl)2, 

-NRC(O)OR, or -NR 6C(O)R6, -NR6C(O)NR, -NR6C(O)R6, or R0 S(O)2R6 

1001061 In certain embodiments, the present disclosure provides a compound having the 

structure of Formula (Ih), which is of the Formula (Ih)-1: 

0 0 X 

R N N R 
I I 
R3  R4 (h)-1 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and 

tautomers thereof, 

wherein: 

X, is O or S; 

R is selected from the group consisting of 

R5a2a R5a2b 

R5a2c 
N N R N / 

R5a)a Ra Rs' ad R5b2e 

0 0 ad0 R 5b2f 

R 5b2  5b6 

R5b 3  R5bs 

R2 is X2 or R ; 

X2 is N orCRbI; 

R and R4 are H; 
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R' is H, D, halogen, 01-1, CN, ---N2,---SR ,--ORe, -NHR, --- NRRT, -NR R, 

-NR6C(O)0R, -NR 6C(O)NR 6, C1-CGalkyl, C2-Calkenyl, C4-C(cycloalkenyl, C2-CGalkynyl,C

Cicycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-C8cycloalkvl; wherein the C-Calkyl, 

C2-C6alkenyl, C4-Cscycloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, C-CGalkyl, -OR6, 

-NH2, -NH(C1-C6alkyl), N(CJ-C6alkyl)2, -NR 6C(O)OR 6 , or -NR 6 C(O)R6 ; 

each Rsaza, R5a2b,Rsa',R 2 R , and R 4 tare independently selected from H, -NHR, 

-NR 0 R',C1-C6alkyl, and heterocyclyl containing N; wherein the C1-C6alkyl is substituted with 

-NH2, -NH(CI-C6alkyl), or -N(Cj-C6alkyl)2, andwherein the heterocyclyl is optionally 

substituted with with D, -CN, halogen, C-CGalkyl, -OR, -NH2, -NH(C1-CGalkyl), -N(Ci

Calkyl)2, -NR6C(O)OR6, or -NR6 C(O)R, -NRC(O)NRe, -NRC(O)R6 , or -NR6 S(O)2R6; 

Ri isH.D, halogen,-CN,-OR,orC-Calkyl,C3-Cscycloalkyl,-C(O)NR,-C(O)OR; 

wherein the C1-Calkyl, and C3-Cscycloalkyl, are optionally substituted with D, halogen, -CN, 

-OR , -NH2, -NH(C1-C6alkyl), or -N(C-Calkyl)2; 

each R5b2, R 5b, R 6b4,R b5, and R 56 is independently H, D, halogen, OH, -CN. -NO2, 

-SRC-OR, -NHR _NRRC1-Calkyl, C2-Calkenyl, C4-CscVcloalkenyl, C3-Cscycloalkyl, or 

C2-Calkynyl;wherein the C1-Coalkyl, C2-C6alkenyl, C4-Ccycloalkenyl, C3-Cscycloalkyl, and 

C2-Calkynyl are optionally substituted with D, halogen, -CN, -OR -NH2, -NH(Ci-Calkyl),or 

-N(C1-C6alkvl)2; or 

two adjacentRi 2 ,RRb4 , b5 -andR together with the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-Ccycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, C-CGalkyl, -OR , 

-N42, -NH1(C1-Calkyl), or -N(C1-C6alkyl)2; and 

R6 and R' are independently, at each occurrence, H, D, C1-Csalkyl, C2-Csalkenyl, C2

Csalkynyl, C3-Ccycloalkyl, C4-Cscycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Csalkyl, C2-Csalkenyl, C2-C8alkynyl, C3-CScycloalkyl, C4

Cicycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C1-Calkyl,-OH, -O-C1-C6alkyl, -NI, -NH(C1-C6alkyl), or -N(C1-C6alkyl)2; or 

R 6 and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0.  
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A 

[00107] In certain embodiments of Formula I, when R' is N A 

A2 A2 

2 N 
N A2 

N N -A2 N-A2 

,or , then atleastone A2 isN, NR, S, or S(0)2. In certain 

A zzA2 A<%A\ A 

/2 N N A 

AA2 ' 
embodiments of Formulae la-Id, when R'is N , or 

A 2 

N 

\ 2 

, then at least one A2 is N, R , S, or S(0)2.  

1001081 In certain embodiments of the formulae described herein, X is 0. In certain 

+=N-CN 
embodiments, X' is S. In certain embodiments, X is . In certain embodiments, X' is 

+C-NO
2 H 

[001091 In certain embodiments of the formulae described herein, R2 is X2 In 

certain embodiments of Formula I, R 2 is R'5 In certain embodiments of Formulae 
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Ia-Id, R2 is R5b . In certain embodiments, R2 is In certain 

embodiments, R2 is N 

1001101 In certain embodiments of the formula described herein, Ris F 

[00111] Incertainembodiments ofFormulaI, R5 is H, D, halogen, CN,-OR, orC1-C6alkyl. In 

certain embodiments, R 5 is H, halogen, or Ci-C6alkvl. In certain embodiments, R5 is H, halogen, 

or methyl. In certain embodiments, R is H, fluoro, chloro, or methyl. In certain embodiments, 

R- is H. In certain embodiments, R' is halogen. In certain embodiments, R5 is fluoro. In certain 

embodiments,R is chloro. In certain embodiments, R5 is methyl.  

1001121 In certain embodiments of Formulae Ia-Id, Rib is H, D, halogen, CN,-OR6 , or C

C6alkyl. In certain embodiments, Rib isH, halogen, orCi-Calkyl. In certain embodiments, R 

isH,halogen,ormethyl. In certain embodiments, R 'is H, fluoro, chloro, ormethyl. Incertain 

embodiments,R bis H. In certain embodiments, Ri 5is halogen. In certain embodiments,R h is 

fluoro. In certain embodiments, Rb is chloro. In certain embodiments, Rb is methyl.  

[00113] In certain embodiments of Formula I, R1 is In certain embodiments of 

(R")b 
Formula Ia-Id, R is & . In certain embodiments, n is zero, one, or two.  

[00114] In certain embodiments of Formula I, each R 5is independently H, halogen, OH, CN, 

--NO2, -OR6, C-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, or C3-Cscycloalkyl In certain 

embodiments, each R5 is independently selected from the group consisting of -, halogen, Ci

Calkyl, C3-Cscvcloalkyl, and -CN.  

52



WO 2018/136890 PCT/US2018/014728 

1001151 In certain embodimentsofFormulaeIa-Id, each R5bisindependently H, halogen, OH, 

CN, ---NO2, ---OR 6, C1-Calkyl, (C-alkenyl, C4-Ccycloalkenyl, or C3-Cscycloalkyl. In certain 

embodiments, each R 5is independently selected from the group consisting of 1-1, halogen, C1

Calkyl, (-C'sycloalkvl, and -CN.  

Rt) R-" 

[00116] In certain embodiments of Formula 1,R2 is R . In certain embodiments of 

b 

Formulae Ia-Id, R is R ~ In certain embodiments of Formula 1, R2 is R R5.  

In certain embodiments of Formulae Ia-Id R2 is Rb Rb 

[001171] In certain embodiments of the formulae described herein, R isselectedfromthegroup 

consisting of F C1 CI , , and 

CN In certain embodiments, wherein Ris selected from the group consisting of 

F1 C1 C 

F CI , and Ci Incertain embodiments, Ris 

F 

53



WO 2018/136890 PCT/US2018/014728 

R5b2  ROb6 

R,,, RES5 

1001181 In certain embodiments of the formula Ie-Ih, R2 is R56 4  wherein at least one 

ofRs 2 , R3lRib4, R5, and Rbis Ci-Calkyl or C3-Cscycloalkyl, wherein the Ci-Calkyl and 

C3-Cscycloalkyl are optionally substituted with D, halogen, -CN, -OR, -NH2, -NH(C1-C6alkyl), 

or -N(C1-Calkyl)2. In certain embodiments, at least one of R 2 , Rb, Rb4, R 5 5, and R b6 is C1

C6alkyl or C3-Cscycloalkyl, wherein the C1-C6alkyl and C3-Cscycloalkyl are optionally 

substituted with halogen.  

[00119] In certain embodiments of the formulae described herein, R' is an optionally substituted 

C1-Calkyl. In certain embodiments, R' is C1-Calkyl. In certain embodiments, R- is C1-Calkyl.  

In certain embodiments, R' is methyl. In certain embodiments, R' is an optionally substituted 

C1-Calkenyl. In certain embodiments, R' is an optionally substituted C1-Calkynyl. In certain 

embodiments, Ris -(CH2)m-O-(CH2)m-CH3, each m is independently an integer from one to 4.  

[00120] In certain embodiments of the formulae described herein, R is selected from the group 

consisting 

A 2  
A 2&2-A2 A.-AA2 A A2  A N -:A   A A A2 A AA A A A2 

/2A" A 

A 2 A A2 A 
AA 2  A A2 A 

N A2 A2 NA 2 

A-A2 

A2 A 2 A2A 

A N A2 A A AA 

A A A- A 2 A A A A2 A 

,AK 1 2  A A A2 2 A2 

A 2 A   A 2 A A A A 
A -A2 AAAA- . A2-A 2 

AN-A A  A  AN   A\ 
A A A I 

-A2  \ I/\ , 2 

A2 -A 2  A2A A 

A54A 2---
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AA 2 2  2 

/, 2 -A - A A2 A 2  A 2  A A2 
A ' I A   A 

A2  -\  / A 
A A_ A

2
A 2 

A A A AA A A A A A   
A2 

\A

and 

A2 

A 

[00121] In certain embodiments of the formulae described herein, R is A2 

A
2 

A A2 
N A 

AA [00122] In certain embodiments of the formulae described herein, RI is A 

A /2A
2  A2-2 

A A 2  ' \A~ N A2 

A A 2  A A or A 

A2 

A-' A 2 

N -- A 2 

A2 

[00123] In certain embodiments of the formulae described hereint, RI is, 

A- A2  A A2A 2  A 2 =A2 

A\ A AAA2 

NAAN A2 , orA NA IAA N N A2 

,or 

S A
2 

A 

[001241 In certain embodiments of the formulae described herein, R is 

A A 2, ,A22 A2 A2 
A A2A A- 2 A 

A A A A2  A/ ' 
2A 2 

kA 2::.A \2\ 
,or r
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A1  AL AA 
A' A2 

A .  

2i A2 

[00125] In certain embodiments of the formulae described herein, R is 

Az   2 2~A A1- A A -A A A-A A2 

A AAA I AL A 

A 2 A r2A 
A2  A 2 

A2  A2 A   A2 

" \ / 

A A   A A 

[00126] In certain embodiments of the formulae described herein, RI is 

A2 

\ 
" A \A2 

I: A- >A2 A 2 

A2 A 

A/ AA 

or 

A 2 

A 
N -

A 2 

1001271 In certain embodiments of the formulae described herein, Ris . In 

R 5a N, N N 
N INN N 'R5a 

0 0 
certain embodiments, R' is . In certain embodiments, R' is 

[001281 In certain embodiments of the formulae described herein, the = are single bonds in 

the ring comprising A 2, thereby forming a saturated ring. In certain embodiments, one to two 

are double bonds in the ring comprising A thereby forming an unsaturated ring.  
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1001291 In certain embodiments of Formula I, A iS CR 5. In certain embodiments of Formulae 

Ia-Id, A is CR>'. In certain embodiments of the formulae described herein, A is N.  

1001301 In certain embodiments of Formula I, A' is NR'. In certain embodiments of Formulae 

Ia-Id, A' is NRa. In certain embodiments of the formulae described herein, A' is 0. In certain 

embodiments of the formulae described herein, A' is S. In certain embodiments of the formulae 

described herein, A' is C(O).  

1001311 In certain embodiments of the formulae described herein, each A2 is independently CH2 

or 0. In certain embodiments, each A' is CH.  

1001321 In certain embodiments of Formula I, one A is CR and the other A is N. In certain 

embodiments, each A 2 is independently C(R5 )2, NR, or 0.  

1001331 In certain embodiments of Formulae a-d, one A is CR 5 and the other A is N. In 

certain embodiments, each A2 is independently C(Rsa) 2, NRSa, or 0.  

1001341 In certain embodiments of Formula I, R5 is independently -, D, halogen, OH, CN, 

--NO02,-SR, -ORe,, --NHRIl, -NReGR;, -S(O)2N(R6)2--, --S(O)2R 6, -_C(O)RG,-CO)RS 

-C(O)NR 6R7,-NR6S(O)2R7, -S(O)R, -S(O)NRR7, -NRS(O)R7, C1-Calkyl, C2-CGalkenyl, C4

Cscycloalkeny, C2-C6alkynyl, C3-Cscvcloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyl. In certain embodiments, the Ci-Calkyl, C2-Calkenvl, C4-Cscycloalkenyl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted.  

1001351 In certain embodiments of Formula Ia, each R_5 is independently H, D, halogen, OH, 

CN, -NO2,-SR-, -ORW, -NHR', -NR:R, -S(O),2N(R6)2-, -S(O)2Rw, -C(O)RW, -C(O)ORW, 

-C(O)NR R7,-NRS(O)2R7, -S(O)R _S(O)NRR, -NRS(O)R 7, C1-Calkyl, C2-C6alkenyl, C4

Cscycloalkeny, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalky. In certain embodiments, the C1-Calkyl, C2-C0alkenyl, C4-Cscycloalkenyl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted.  

[00136] In certain embodiments of Formula Ia, each R 51is independently H, D, halogen, OH, 

CN,-NO2,-SR6 -OR, -NR -NR R,-S(O)2N(R 6 )2-, -S(O)2R6 , -C(O)R., -C(O)OR.  

-C(O)NRR 7,-NR7S(O)2R, -S(O)R 6, -S(O)NR 6 R, -NR 6 S(O)R 7 , Ci-Calkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-C0alkynyl, C3-Cscycloalkl, heterocyclyl, aryl, heteroaryl, or -CH2-C3
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Cicycloalkyl. In certain embodiments, the C-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C

Calkynyl, C3-Cicycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally substituted.  

1001371 In certain embodiments of Formula I, two R5 together with the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryL; wherein the heterocyclyl 

and heteroaryl contain 1-3 heteroatoms selected from the group consisting of N, S, P and 0. In 

certain embodiments, the C3-CScycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally 

substituted.  

[001381 In certain embodiments of Formulae la-Id, two R_- together with the atoms to which 

they are attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-3 heteroatoms selected from the group consisting of N, S, 

P and 0. In certain embodiments, the C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl is 

optionally substituted. In certain embodiments, the C3-Cscycloalkyl, heterocyclyl, aryl, or 

heteroaryl is optionally substituted with D, halogen, C-Calkyl, -OH, -NH2, NH(CI-C6alkyl), or 

N(Ci-Calkyl)2. In certain embodiments, two Rstogether with the atoms to which they are 

attached can form C3-Cgcvcloalkyl, optionally substituted with D, halogen, C1-C6alkyl, -OR,

NH, -NH(Ci-Calkyl), or -N(C1-C0alkyl)2.  

1001391 In certain embodiments of the formulae described herein, two geminal R can form an 

oxo group. In certain embodiments of Formula Ia-Id, two geminal R can form an oxo group.  

[00140] In certain embodiments of Formulae Ib-Id, each R5 a is independently H, D, halogen, 

OH, CN, -N02,-SR, -OR , -NHR, -NR6 R 7 , -S(O)2N(R 6 )2-, -S(O)2R 6, -C(O)R 6 , -C(O)OR, 

-C(O)NR 6 R ,-NR6 S(O)2R ,-S(O)R 6,-S(O)NR R, -NR6 S(O)R ,Ci-Calkyl, C2-C6alkenyl, C4

Cscycloalkenyl, C2-C0alkynyl, C3-Cscycloalkl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyi; wherein the C1-Coalkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted 

with D, halogen, Ci-Calkyl, -OH, -NH2, -NH(C1-Calkyl), or -N(C1-Calkyl)2. In certain 

embodiments, R 5
a is C-Calkyl optionally substituted with D, halogen, Ci-Calkyl, -OR,1-NH2, 

NI(CI-Calkyl), or N(C1-C>alkyl)2. In certain embodiments, R5a is heterocyclyl optionally 

substituted with D, halogen, C-C6alkyl, -OH. -NI-H2, -NH(Ci-Calkyl), or -N(C-C6alkyl)2.  

[00141] In certain embodiments of Formulae Ib-Id, two R t ogether with the atoms to which 

they are attached can form C3-Ccycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 
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heterocyclyl and heteroaryl contain 1-3 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C3-CScycloalkyl, heterocyclyl, aryl, or heteroaryl are optionally substituted 

withD,halogen,C-Csalkyl,)-H, -NH,-NH1(C1-C6alkyl), or -N(C1-C6alkyl)2. In certain 

embodiments, two Rtogether with the atoms to which they are attached can formC3

C8cycloalkyl, optionally substituted with D, halogen, C1-C6alkyl, -OR, -NH2, -NH(C1-Calkyl), 

or -N(C1-C6alkyl)2.  

1001421 In certain embodiments of Formulae lb-Id, two geminal R" can form an oxo group.  

[001431 In certain embodiments of Formulae Ib-Id, each R° 5is independently -, D, halogen, 

OH, CN, -NO2,-SR 6 , -OR, -NHR, -NRR 7, -S(O)2N(R )2-, -S(O)2R 6, -C(O)R 6, -C(O)OR, 

-C(O)NR6 R7,-NRS(O)2R7, -S(O)R, -S(O)NRR 7, -NRS(O)R 7 , C-Calkyl, C2-Calkenyl, C4

Cscycloalkenyl, or C2-C6alkynyl; wherein the CI-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, and 

C2-Calkynyl are optionally substituted with D, halogen, -OR6, -NH2, -NH(CI-C6alkyl), or 

N(C1-C6alkyl)2.  

[001441 In certain embodiments of Formula I, each R` is independently H,-NHR, or -NRWR7 

In certain embodiments, each A 2 is independently C(R)2 or 0; and each R' is independently H, 

-NHR, or -NR 6 RW .  

1001451 In certain embodiments of Formulae Ia-Id, each R is independently H, -NHR, 

-'NRR7,C1-Calkyl, or heterocyclyl containing N, wherein the CI-Calkyl is substituted with 

NH2, -NH(C1-C0alkyl), or -N(Ci-Calkyl)2, and wherein the heterocyclyl is optionally substituted 

with D, halogen, C1-Calkyl, -OR. -NH2, -NH(C-Calkyl)., or -N(C1-C6alkyl)2. In certain 

embodiments, each A2 is independently C(R )2 or 0; and each R5 a is independently H, -NHR, 

-NR 0W.C1-Calkyl, or heterocyclyl containing N, wherein the C1-Calkyl is substituted with 

NH2, -NH(C1-C0alkyl), or -N(Ci-Calkyl)2, and wherein the heterocyclyl is optionally substituted 

with D, halogen, C1-Calkyl, -OR, 6.-N--N -H(Ci-CGalkyl), or -N(C1-Calkyl)2.  

[00146] In certain embodiments of the formulae described herein, R_ is selected from the group 

consisting of 
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R6a2a R5a 2 b 

R Sa2e^ 

N N R5a2d / 
R5 a 1a_ / R 5 al,0 an 5a.- b2e R 5b2e 

and 
wherein RaIa is H, D, halogen, OH, CN, -N02,-SR, -OR. -NHR-NRR 

-NR6C(O)R , -NR6C(O)OR,-NR 6C(O)NR ,C1-C1alkyl, C2-C6alkeny, C4-Cscycloalkenyl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, Ci

Calkyl, -OR6, -NH2, -NH(C1-C6alkyl), -N(CI-C6alkvl)2, -NR 6C(O)OR , or -NR'C(O)R ; and 

RRa2a, R5 sa RaRae,andRfare selected from independently H, -NHR 

-NR 6 R7 , C1-C6alkyl, or heterocyclyl containing N, wherein the Ci-Calkyl is substituted with 

NH-, -NH(Ci-Calkyl), or -N(Ci-C6aikyl)2, and wherein the heterocyclyl is optionally substituted 

with D, -CN, halogen, C1-C6alkyl, -OR6 , -NH2, -NH(Ci-CGalkyl), -N(C-Calkyl)2, 

-NRCORor NR C(O)R ,-NR 6C(O)NR ,-NR 6C(O)R6,or-NRS(O)2R6 

[001471] In certain embodiments of the formulae described herein, R6 and R7 are independently, 

at each occurrence -, D, Ci-Csalkyl, C2-Csalkenyl, C-Cscycloalkenvl, C2-Csalkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein the heterocyclyl and heteroaryl contain I

5 heteroatoms selected from the group consisting of N, S, P and 0. In certain embodiments, the 

Ci-Csalkyl, C2-Csalkenyl, C4-Cscycloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

or heteroaryl is optionally substituted.  

[00148] In certain embodiments of the formulae described herein, R6 and R7 together with the 

atom to which they are attached can form heterocyclyl or heteroaryl containing 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0. In certain embodiments, the heterocyclyl or 

heteroaryl is optionally substituted.  

[001491 In certain embodiments of Formulae Ib-Id, R and R are independently, at each 

occurrence H, D, C-Calkyl, C2-Csalkenyl, C4-Cscycloalkenyl, C2-Csalkynyl, C3-Cc'cloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-5 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C-Calkyl, C2-Csalkenyl, C4

Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally 
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substituted with D, halogen,C1-C6alkyl,-OH, -0-C1-Cbalkyl, -NH2, -NH(Cj-C6alkyl), or -N(Ci

Calkyl)2. In certain embodiments, Ris C1-C6alkyl optionally substituted with D, halogen, C1

C6alkyl, -OH, -NI-2, -NH(-C1-Calkyl), or -N(C1-Calkyl)2. In certain embodiments, R7 is C

Calkyl optionally substituted with D, halogen, C-CGalkyl, -OH, -NL, -NH(C1-C6alkyl), or 

-N(CI-C6alkyl)2.  

R b4  R b" 

1001501 As described above in Formula le, R2 can be Rbi' Rb12 , wherein 

each Rbf, Rb", RbL2, Ri3, Rb4, and R"5 is independently H, -OH, or oxo. In certain 

embodiments, one of Re"i), Rei, 1 2, RbiR' 4, and Re15is -01- or oxo and the rest are -. In 

certain embodiments, one of Rif, Rb", RW12, Rei3, Rbi4 and R" 5is -01 and the rest are H. In 

certain embodiments, onefRi, Rof 1 
1 2, R Rb 4 ,andlR5 is oxo and the rest are H.  

[001511 As described above inFormulale-Ih, X 1 is 0 or S. In certain embodiments of Formula 

Ie-Ig, X' is 0. In certain embodiments, X1 is S.  

2R.   R5b 

Ra Ra 

[001521 As described above in Formula Ie-Ih, R2 is X2 or R b4 

[00153] In certain embodiments of Formula le-Ih, R is X 

[00154] As described above in Formula Ie-Ih, X2 is N or CR5b. In certain embodiments of 

Formula Ie-Ih, X2 is CR5b1. In certain embodiments, X2 is N.  

[00155] As described above in Formula le-Ih, R5b' is H, D, halogen, -CN,-OR6 . or CI-Calky.  

C3-Cscycloalkyl, -C(O)NR, -C(O)OR; wherein the C-C6alkyl, and C3-Cscycloalkyl, are 

optionally substituted with D, halogen, -CN, -OR , -NH., -NH(C-Calkyl), or -N(C1-C0alkyl)2.  

[00156] In certain embodiments of Formula Ie-Ih, R 51iis H. halogen, or Ci-C6alkyl. In certain 

embodiments, R~ is H, halogen, or methyl. In certain embodiments, R 1iis H, fluoro, chloro, 

or methyl. In certain embodiments., RbI is H. In certain embodiments, R 511is halogen. In 
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certain embodiments, R 5 bI is fluoro. In certain embodiments, RIb Iis chloro. In certain 

embodiments, Rb' is methyl. In certain embodiments of Formula Ie-lih, Rb is an optionally 

ubstitutedC1-Caky.In5certain embodimentsRb is C1-Calkyl, optionally substituted with 

halogen. In certain embodiments, Ri Is ---OR6. In certain embodiments, Rf 5is -OH.  

1001571 In certain embodiments of Formula Ie-Ih, R2 is F In certain 

embodiments, R2 is .  

R 5 b 2  R R5b 6 

[00158] In certain embodiments of Formula Ie-Ih, R is RSb .  

[00159] As described above in Formula Ie-Ih, each R;2 ,R3, R 4, Rb5,and Ra is 

independently H, D, halogenOH, -CN,-NO2,-SR6,--OR 6, -NHR, -NR 6R,C1-Csalkyl,C2

Calkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl, or C2-Calkynyl; wherein the CI-Calkyl, C2

C6alkenyl, C4-Ccycloalkenyl, C3-Cscycloalkyl, and C2-C6alkynyl are optionally substituted with 

D, halogen, -CN, -OR6, -NI, -N-l(Cj-C6alkyl), or -N(C-C6alkyl)2; or two adjacent Rsb2 R5, 

Rib4 ,Ri, and Ribtogether with the atoms to which they are attached can formC-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl, wherein C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl are 

optionally substituted with halogen, -CN, C1-Calkyl, -OR, -NH2, -NH(C1-Calkyl), or -N(C1

Calkyl)2.  

1001601 In certain embodiments of Formula Ie-Lh, each R 2 R R3b4 , Rand Rabis 

independently H, D, halogen, 011, CN, ---N2, -OR6, C1-Calkyl, C2-Calkenyl, C4

Cscycloalkenyl, or C3-Cscycloalkyl. In certain embodiments, each R 2 , R-, Rib%4, Ra 5 , and Rb6 

is independently selected from the group consisting of H, D, halogen, C-Calkyl, C3

Cscycloalkyl, and -CN. In certain embodiments, at least one of RWb', Rb3, R5 b4 , RW55, and R5 b6 is 

not hydrogen. In certain embodiments, one of Rb', Rb3 , R 54, R 55, and Rb6 is -OR. In certain 

embodiments, one of Rb, R , R5b4 , R , and R 6 is -OH.  

62



WO 2018/136890 PCT/US2018/014728 

R b2  R5bS 

1001611 In certain embodiments of Formula Ie-Ih, R2 is R5b 4  In certain embodiments 

of Formula le-Ih, R Iis R5 )3 R5 

[001621 In certain embodiments of Formula le-h, Ris selected from the group consisting of 

F CI C , ,and CN In 

certain embodiments, wherein R is selected from the group consisting of F 

C , and CI .In certain embodiments, R is F 

[00163] In certain embodiments of Formula Ie-Ih, two adjacentR5b 2, R b3 R5b4 ,5Rand Rb6 

together with the atoms to which they are attached can form C3-Cscycloalkyl, heterocyclyl, aryl., 

or heteroaryl, wherein C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl are optionally 

substituted with halogen, C1-Caikyl, -OR6 , -NH2, -NH(C1-CGalkyl), or -N('C1-C6alkvl)2. In 

certain embodiments, two adjacentR -2 ,Rsb3,Rb 4,Ris, and Ra together with the atoms to 

which they are attached can form C3-Cscycloalkyl or heterocyclyl, wherein C3-Cseycloalkyl and 

heterocyclyl are optionally substituted with halogen, C1-C6akvl, -OR, -N-, -NH(C1-CGalkyl), 

or -N(C1-C6alkyl)2.  
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R b2 

1001641 In certain embodiments of Formula Ie-Ih, R2 is R b4  In certain embodiments, 

each Rb2 and R b 4 is selected from the group consisting of H, D, halogen, Cl-Calkyl, C3

Cscycloalkyl, and -CN.  

[00165] In certain embodiments of Formula le-Ih, R is Ci 

[001661 As described above in Formula Ie-h, R' is selected from the group consisting of 

A2  A2 A2=A2 
A >A2 A - A2.. A- N7AZ 2  N/ - A2 A-- ) >2--~ -- '- / A 

A A   A A A A A2 A A2 A 

2 AA2 2 2 2 

NA A2 AA N A N A2 

~AL /A AA/ A ,A A'   AAA A   A ndAA A2 A2  
,wherein= 

represents a single bond or a double bond provided that the ring comprising one or more A2 is a 

non-aromatic ring.  

[00167] In certain embodiments of Formula Ie-Ih, represents a single bond. In certain 

embodiments of Formula le-Ih, represents a double bond. In certain embodiments, the 

are single bonds in the ring comprising A2 , thereby forming a saturated ring.  
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A 2  2 

A N A2 A A 2 

A2 A A 
A2 

[00168] In certain embodimentsofFormiIale-Ih,R'is ,or 

A-_~ ,,A':- A2 A 2 

A 2  2 
SN A 2 A, A 2 

A2 2 

. In certain embodiments,Ri A A2  A- or 

A-..2- - A2 

N 
A A2 

2 

A2~~-A2 

1001691 As described above in Formula Ie-Ih, each A is independently CR" or N; and each A2 

is independently CR5a 2 , C(R5a2)2, N, NR 5a2, 0, S, or S(O) 2 .  

1001701 In certain embodiments of Formula Ie-h, one A is CR 5" and the other A is N. In 

certain embodiments, each A2 is independently C(Ra 2)2, NR5a2, or 0.  

1001711 As described above in Formula le-Ih, each R5 a is independently H, D, halogen, OH, 

CN, -N02,-SR, -OR, -NJR, -NR6 R/, -NRC(O)RW, -NR6C(O)OR, -R 6 C(O)RC1

Calkyl, C2-Calkenyl, C4-CscycloalkenVl, C2-C 6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the C1-Calkyl, C2-CGalkenyl, C4-Cscycloalkenyl, 

C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Cgcycloalkyl are 

optionally substituted with D. -CN, halogen, C1-Calkyl, -OR -NH2, -NH(C1-Calkyl), -N(C1

C6alkyl)2, -NR6C(O)ORor -NR6C(O)R.  

[00172] In certain embodiments of Formula Ie-Ih, each Ra 5 ,is independently H, halogen, OH, 

-OR, -NH-JR 6 _NR6 R, C1-C6alkvl, C3-Cscycloalkyl, or heterocyclyl, wherein the C]-CGalkyl., 

C3-Cscycloalkyl, and heterocyclyl are optionally substituted with halogen, C-Calkyl, -OR6 .  

-NH2, -NH(C1-C-alkyl),-N(C1-C6alkyl)2,-NR 6C(O)OR ,or-NRC(O)R 6 .  

[00173] As described above in Formula le-Ih, eachR5a2 is independently H, D, halogen, OH, 

CN,-NO2,-SR,-OR,-NR,-NRR',-C(O)R., -S(O)2R., -C(O)OR, -C(O)NR., C1-Calkyl 

C2-Calkenyl, C4-Cscycloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl., heteroaryl, 

or -CH2-C3-Cscycloalkyl; wherein the C1-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2
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C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-C8cycloalkyl are 

optionally substituted with D, -CN, halogen, C1-C6alkyl, -OR, -NH2, -NH(C1-Calkyl), -N(Ci

C6alkVI)2, -NR6C(O)0R, -NR C(O)R6, NR C(O)NR ,-NR 6 (O)R, or -NRS(O)2R ;or 

two R.5 2 together with the atoms to which they are attached can form C3-Ccycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen, C-Calkyl, -OR, -NH2, -NH(C1-C6alkyl),- N(Ci-C6alkvl)2, 

-S(O)2-R 6, -COW, NRC(O)OR6 , -NR 6C(O)R6, -NR6C(O)NR, or -NR6 S(O)2R6 ; or 

two geminal R5 a2 can form an oxo group; 

[001741 In certain embodiments of Formula le, If and Ig, each RW52 is independently H, halogen, 

OH, -OR, CI-C6alkyl, C3-Cscycloalkyl, or heterocyclyl; wherein the C1-Calkyl, C3

Cscycloalkyl, and heterocyclyl are optionally substituted with halogen., C-Calkyl, 

-OR, -NRC(O)OR, or -NR 6 C(O)R6 .  

[001751 In certain embodiments of Formula le, If, and Ih, each R5a2 is independently H, 

halogen, OH, -OR, -NHR, -N RR7 ,C1-C6alkyl, C3-Cscycloalkyl, or heterocyclyl; wherein the 

C1-Calkyl, C3-Cscycloalkyl, and heterocyclyl are optionally substituted with halogen, C1

C6alkyl, -OR6, -NH2, -NH(CI-C6alkyl), -N(C1-Csalkvl)2, -NR 6C(O)OR , or -N'C(O)R.  

[00176] In certain embodiments of Formula Ie, If, and Ih, each R a2 is independently H, 

-NHR 6 orC-C6alkyl; wherein the C1-Calkyl is substituted with -NH., -NH(C-Csalkvl), or 

-N(C1-Calkyl)2. In certain embodiments, each Ra2 is independently H, or heterocyclyl 

containing N; wherein the heterocyclyl is optionally substituted with D, -CN, halogen, Ci

C6alkyl, -OR 6 -N-i2, -NH(C1-Calkyl), -N(C1-C6akyl)2, -NR6C(O)OR 6, or -NR6C(O)R, 

-NRC(O)NR, -NR6C(O)R6, or-NRS(O)2R.  

[00177] In certain embodiments of Formula Ie, If, eachA 2 is independently C(Rsa2)2 or 0; and 

each R 2 isindependently H-NHR, -NR R, C-C6alkyl, or heterocyclyl containing N; 

wherein the Ci-C6aikyl is substituted with -NH2, -NI(C1-Calkyl), or -N(C1-Calkyl)2. and 

wherein the heterocyclyl is optionally substituted with D, -CN, halogen, C-Calkyl, -OR', -NI2, 

-NIl(Ci-C6alkyl), -N(Ci-C6alkyl)2, -NRC(O)OR, or -NR 6C(O)R 6, -NR 6C(O)NR6 , 

-NRC(O)R 6, or -NRS(O)2R.  

[00178] In certain embodiments of Formula Ie-Ih, two geninal Rs2 can form an oxo group.  
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1001791 In certain embodiments of Formula Ie-If, Ris selected from the group consisting of 

R 5a 2a R 5a2b 

a0 R5b2 
N, N Nand 

wherein R5a"ais H, D., halogen, OH CN, -NO2,-SR6 -OR., -NHR,-NR0 R 

-NR6C(O)R,-NR 6C(O)OR, -NR6C(O)NR6, C-Calkyl, C2-Calkenyl,C4-Cscycloalkenvl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-CscycloaIkyl; wherein the 

C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, Ci

Calkyl, -OR6, -NiH2, -NH(C1-C6alkyl), -N(Ci-C6alkvl)2, -NR 6C(O)OR6 ,or -NRC(O)R; 

RdaRa2 Rac,R, R 'e,andR afare selected from independently H, D, halogen.  

OH, CN, -N02,-SR, -OR6 , -NHR 6 _NR6R7, -C(O)R6 , -S(O)2R6 , -C(O)OR, -C(O)NR 6 ,C1

C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C'alkynylC-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the CI-C6aikvl, C2-CGalkenyl, C4-Cscycoalkenyl, 

C2-C6akvnvl, C3-Cscycoalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C-Cwcycloalkyl are 

optionally substituted with D, -CN, halogen, C1-C6akyl, -OR6 , -NH2, -NH(C-CGalkyl), -N(Ci

C6alkVl)2, -NR 6C(O)OR ,-NR 6C()R6, NR C(O)NR, -NR6C(O)R 6, or -NRS(O)2R 6;or 

two Raa, R i, Rsa , Ria, Rsa and Ra which are germinal together with the atoms 

to which they are attached can form C3-Cscycloalkyl or heterocyclvl; wherein the heterocyclyl 

contains 1-3 heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3

Cicycloalkyl and heterocyclyl are optionally substitutedwith D, halogen, C1-Calkyl, -ORW, 

-NR2, -NH(C1-C6alkyl), -N(Cj-C6alkyl)2, -S(O)2-R ,-COR, NRC(O)OR ,-NR 6C(O)R6 , 

-NR6 C(O)NR 6, or -NR6 S(O)2R 6 ; or 

two geminal Ra2, Ra2b, R5a2c, R5 ai, Rsa, and R_5 a can form an oxo group.  

1001801 In certain embodiments of Formula Ie-Ig, R isselected from the group consisting of 

R5a2a R5a2b 

R5a2c 
NaN 5a N 

R5a1 a R5ala /2 , and R 5b2e 

0 0 ad0 R5bf 
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wherein Raia is H, D, halogen, OH, CN, --- N02,-SR 6, -OR,-NHR 6,--NRR, 

-NR6C(O)R 6, -NR6C(O)OR, -NR 6C(O)NR 6, C1-C6alkyl, C-C6alkenyl, C4-Cscycloalkenyl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-Calkyl, C2-C6alkenyl, C4-CAcycloalkenyl, C2-C6alkynyl, C-Cscvcloalkvl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C-Cscycloalkyl are optionally substituted with D, -CN, halogen, Ci

C6alkvl, -OR, -NH2, -NH(C1-Calkyl), -N(C1-Calkyl)2, -NR6C(O)OR, or -NR 6C(O)R; 

Ra2a, R T2h, R X2, R5a2d, R5
a 2e, and R 5a 2 are selected from H, D, halogen, OH, CN, 

-NO2,-SR, -OR, -C(O)R, -S(O)2R6 , -C(O)OR, -C(O)NR, C-Calkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyl; wherein the C1-Calkyl, C2-CGalkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted 

with D,-CN, halogen, C1-Calkyl, -OR, -NR C(O)R,-NR C(O)R, -NR6C(O)NR6, 

-NR6C(O)R 6, or -NR6 S(O)2R 6 ;; or 

twRa2 a, R '2b,Ra 2c, Ra, R and Ra which are germinal, together with the atoms 

towhich they are attached can form C3-Cscycloalkyl or heterocyclyl; wherein the heterocyclyl 

contains 1-3 heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3

Cscycloalkyl and heterocyclyl are optionally substituted with D, halogen, C-Calkyl, -OR, 

-S(O)2-R;-COR 6 ,NR6 C(O)OR6, -NR 6C(O)R6, R6C(O)NR, or-NR6S(O)R 6 ; or 

twogeminalRaR 2b, Ra2., Ra2, Rs2,andRs can form an oxo group.  

[00181] In certain embodiments of Formula Ie-If and Ih, R'is selected from thegroup 

consisting of 

R5a2a R5a 2b 

R'N5a2N Na3' NR Ns..  

0 0 0 Rsb/r 
and 

wherein Raia is H, D, halogen, OH, CN, --- N02,-SR 6, -- OR6,-NHR 6,-NR 6R7, 

NR6C(O)R , -NRC(O)OR', -NR 6C(O)NR , C1-Calkyl, C--C6alkenyl, C4-Cscycloalkenyl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-Calkyl, C2-C6alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 
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heteroaryl, and -C12-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, C1

CGalkyl, -OR, -NH2, -N-(Cj-Calkl), -N(C1-Calkyi)26NR6C(O)OR,or--NR 6C(O)R;and 

R a 2a, R2b, R52c Rs1 a2d R5aze, and R5a 2 are selected from independently H, -NHR 6 , 

NR6R , C-C alkyl, or heterocyclyl containing N; wherein the Ci-C6alkyl is substituted with 

-NH2, -NH(CI-Calkyl), or -N(Cj-C6alkyl)2, andwherein the heterocyclyl is optionally 

substituted with D, -CN, halogen, C1-Calkyl, -OR, -NH2, -NH(C-CGalkyl), -N(C1-CGalkyl)2, 

-NR6C(O)OR, or -NR 6 C(O)R6, -NR6C(O)NR, -NR6C(O)R, or -NRWS(O)2R>.  

A2 

N -A2 
A . .2 

A2 

1001821 In certain embodiments of the formulae described herein, R is In 

certain embodiments, one A is CR5" and the other A is N. In certain embodiments, each A 2 is 

independently C(Ra2)2, NRa2, or 0. In certain embodiments, wherein each Rsa2 Is 

independently H, halogen, 01-, ---OR,-NR 6,--NR 6RC1-CsalkylC3-Cscycloalky, 

heterocyclyl, aryl, heteroaryl, or -CH12-C3-Cscycloalkyl. In certain embodiments, wherein two 

Rsa2 together with the atoms to which they are attached can form C3-Ccycloalkyl or 

heterocyclyl.  

A2 
A-- ~"' A2 

-A2 A . . 2 

A2 

1001831 In certain embodiments of the formulae described herein, Ri , which 

A2ab 
AA2cd 

A AIe 

A2gh 
is a formula of , wherein: 

A2 is selected from CR2, C(Ra 2
a)(Rsa

2b), N, NR5a2 , O, S, or S(0)2; 

A2°is selectedfromCR5a 2, C(Rsa2c)(Ra2 d, N,NRa2 , 0, ,or S()2; 

A2e is selected from CRa2, C(Rsa2e)(R ar),N, NRSa 2,0or 

2gh isselected from CR 2 , C(Ra)(Ra 2h) N, NRa 2, 0, S, or S(0)2; 

each R a2 , R 5a2 , Ra2 ,R 5aR RaRs2
a , and R5a21arei1-1,D, 

halogen, 01-, CN, --- N02,---SR , -OR-, -N-HR6, -NRR , -C(O)R , -S()2R , -C(O)OR ,

C(O)N , C-C6alkyl, C2-Csalkenyl, C4-Cscycloalkenyl, C2-Calkyny, C3-CScycloalkyl, 
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heterocyclyl, aryl, heteroaryl, or -CI-2-C3-Cscycloalky; wherein the CI-C6alkyl, C2-C6alkenyl, 

C4-Cscycloalkenyl, C-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3

Cscycloalkyl are optionally substituted with D, -CN, halogen, C1-Calkyl, -OR, -NI, -NH(Cj

Calkyl), -N(Ci-C6alkyl)2, -NR6C(O)OR, ---NR6C(O)R 6, -NR6C(O)NR 6, -NR6C(O)R6, or 

-NR 6 S(O)2R6; or 

tw'o R5
a

2 , R a2b, R a2c, WRad, Rale, R5a, Ra'2g, and R`sa2 together with the atoms to which 

they are attached can form C3-Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1

3 heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3-CScycloalkyl 

and heterocyclyl are optionally substituted with D, halogen, C1-Calkyl, -OR, -NH2, -NH(CI

Calkyl), -N(Ci-C6alkvl)2, -S(O)2-R 6, -COR,- NR6C(O)OR, -NR 6C(O)R6, -NR 0C(O)NR, or 

-NRS(O)2R ; or 

two geminal Ra2,' R5a2b, R5a2c, RzaO, R5a?, R 5
af, Rgag, and R5a2h can forman oxo group.  

1001841 In certain embodiments of the formulae described herein, R' is 

N-R5a2c 
R5 ala N R5,2d 

, wherein 

wherein Riis H, D, halogen, OH, CN, --- NO?,-SR6, -OR 6,--NRR 6,--NR 6R7, 

-NR 6C(O)R6, -NReC(O)OR6, -NR6C(O)NR, C1-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscvcloalkyi; wherein the 

C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkyny, C3-CScycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -C-12-C-Ccycloalkyl are optionally substituted with D, -CN, halogen, Ci

Calkyl, -OR6, -NH2, -NH(CI-C6alkvl), -N(CI-C6alkvl)2, -NR6C(O)OR, or -NR6C(O)R 6 ; 

R 5
a2e and R5, 2

' are each independently H, D, halogen, OH, CN, -NO2,-SR, -OR, 

-NHIR,-NR 6R7, -C(O)R, -S(O)2R6, -C(O)OR, -C(O)NR, C1-Calkyl, C2-C6alkenyl, C4

Cscycloalkeny, C2-C6alkynyl, C3-Cscvcloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyl; wherein the CI-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted 

with D, -CN, halogen, C-Calkyl, -ORW, -NH?, -NH(C-Calkyl), -N(CJ-Calkyl)2, 

-NR6 C(O) , 6 ,-N NR, -NR6C(O)R, or-NRS(O)2R6;or 
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R 2 and R 5a2d together with the atoms to which they are attached can form C3

Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, C-Calkyl, -OR6 , -NH2, -NH(Cj-C6alkyl), -N(Ci

Calkyl)2, -S(O)2-R, -COR, -NR'.C(O)OR, -NR 6C(O)R6, -NR6C(O)NR6, or -NR6 S(O)2R; or 

Ra 2 and R 2d can form an oxo group.  

1001851 In certain embodiments, each Ra2e and R 5 2 is independently H, halogen, OH, 

-OR, -NHR, -iNRR'7, C1-Calkyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyl. In certain embodiments, each R 2 and R5a21 is independently H, halogen, OH, 

-OR, -NHR 6, or RR7. Incertain embodiments, one of R5a2
' and R 5 2d is H and the other is 

independently halogen, OH, -OR, -N-1R, or -NR6R 7. In certain embodiments, R2 and R5a'a 

together with the atoms to which they are attached can form C3-Cscycloalkyl or heterocyclyl.  

R 5 a2a R 32b 

N 

0 
[00186] In certain embodiments of the formulae described herein, R is.  

wherein 

Raand Ra 2 b are each indepenntly H, D, halogen, OH, CN, -N2,-SW, -- OR , 

---NHR, -NR R7, -C(O)R6, -S(O)2R6, -C(O)0R6, -C(O)NR6, Ci-Calkyl, C2-Caikenyl, C4

C8cycloalkenyl, C2-76alkynyl, C3-Cswycloalkyl, heterocyclyl, aryl, heteroaryl, or-C2-C3

Cscycloalkyl; wherein the C-CGalkyl, C2-CGalkenyl, C4-Cseycloalkenyl, C2-C6alkynyl, C3

C8cycloalkyl, heterocyclyl, ayl, heteroaryl, and -CH2-C3-Cscycoalkyl are optionally substituted 

with D, -CN, halogen, C1-C6aikyl, -OR6 , -NH2, -NH(C-CGalkyl), -N(C-CGalkyl)2, 

-NR .C(O)OR, -NR 6C(O)R 6, NR6 C(O)NRb, -NRIC(O)R", or -NR S(O).Rb; or 

R5
aza and R 2b together with the atoms to which they are attached can form C

Cicycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, C1-C6alkyl, -OR6 , -NH2, -NH(C1-C6alkyl), -N(Ci

C6alkyl)2, ---S(O)2-R6, -COR 6, -NR6C(O)OR, ---NR 6C(O)R6, -NR 6C(O)NR 6, or -NR6 S(O)2R 6 ; or 

Ra2 a' and Ra 2b can form an oxo group.  
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1001871 In certain embodiments, each Ra2aand Ra is independentlyH, halogen, OH, -OR, 

---NHR6 , -NR 6R7, C1-Calk',C3-Ccycloalkvl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cicycloalkyl. In certain embodiments, each Rs 2
a and Rsa2 is independently H, halogen, 01-, 

-R01---NHIR 6, or NR R. In certain embodiments, one of R 2 a and R 5 is 1 and the other is 

independently halogen, OH, -OR, -NHR, or -NR 6Ri In certain embodiments, R 2 and Rs'a 

together with the atoms to which they are attached can form C3-Cscycloakyl or heterocyclyl.  

_R5b2e 
O R5 b2 f 

1001881 In certain embodiments of the formulae described herein, R is.  

wherein 

Ra2e and Rsa2'are each independently independently H, D, halogen, OH, CN, -NO2, 

-SR, -OR, -NHR -NiR 6R', -C(O)R, -S(O)2R6, -C(O)OR6 , -C(O)NR6 , CI-Coalkyl, C2

C6alkenyl, C4-Csccloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or 

-CH2-C3-CscVloalkyl; wherein the C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, 

C3-CscVcloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Cscycloalkyl are optionally 

substituted with D, -CN, halogen, C1-Calkyl, -OR6 , -NH2, -NH(C-C6alkyl), -N(C-Csalkl)2, 

-NR6C(O)OR, -NR 6C(O)R6, NR 6C(O)NR 6, -NR6C(O)R 6, or -NR 6 S(O)2R 6 or 

R5a2e and R5a2 together with the atoms to which they are attached can form C3

Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, Ci-Calkyl, -OR , -NH2, -NH(C1-C6alkyl), -N(Ci

C6alkyl)2, -S(O)2-R 6,-COR 6, -NR6 C(O)OR ,-NR 6C(O)R,-NR6C(O)NR6, or -NR6S(O)2R6; or 

Rsa2eand Rsa can form an oxo group.  

[00189] In certain embodiments, eachR5 a2e and Ra2 is independently H, halogen, OH-, -- OR6 , 

-NH1R, -NR R 7, Ci-Calkyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyl. In certain embodiments, each R 2 and R isindependently H,halogen,OH, 

---OR, NIR, or -NR 6R In certain embodiments, one of R 5 a2 e and R 5a 2 f is H and the other is 

independently halogen, 01-, ---OR 6, -NHIRor -NR 6R 7.IncertainembodimentsRsa 2eandRga' 

together with the atoms to which they are attached can form C3-Cscvcloalkyl or heterocyclyl.  
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R5a2c 
N N '-Ra /i 

[00190] In certain embodiments of the formulae described herein, R' is.  

wherein 

R 2 and Ra2 are each independently H, D, halogen, OH, CN, -N02,-SR , -OR, 

-NHR 6, ---NR6R-, -C(O)R 6, -S(O)2R 6, -C(O)OR6, -C(O)NR6 , Ci-C6alkyl, C2-Calkenyl, C4

Cscycloalkeny, C2-CalkynyIC3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

8cycloalkyl; wherein the Ci-Cralkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl,(C

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-C8cycloalkyl are optionally substituted 

with D, -CN, halogen, C-Calkyl, -OR,-NH,-N(Ci-CGalkyl), -N(C1-Calkyl)2, 

-NR6C(O)OR6,-NR 6C(O)R NR6 C(O)NR 6, -NR6C(O)R 6, or -NRS(O)2R 6; or 

Ra 5arid Rsa2d together with the atoms to which they are attached can form C3

Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatorns selected from 

the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, C-Calkyl, -OR6 , -NL2, -NH(C1-C6alkyl), -N(C1

C6alkyl)2, -S(O)2-R 6,COR, -NR 6 C(C( 6 ,-NR 6 QO)R 6, -NR6C(O)NR, or -NRS(O)2R; or 

R5
aze and R can form an oxo group.  

1001911 In certain embodiments, each R5
a

2
e and Ras2 is independently H, halogen, OH, -OR, 

---NRR 6, ---NR 6R7, C1-Calkyl, C3-Ccycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cicycloalkyl. In certain embodiments, each Rsa2° and RWa2' is independently 1, halogen, 01-, 

---OR, ---NHR, or NR R. In certain embodiments, one of R 2 c and R 2 s 1-1 and the other is 

independentlyhalogen,O,--OR 6 ,-NR6 6,or ---NRR. In certain embodiments, Rsa2e and Rsa2d 

together with the atoms to which they are attached can form C3-Cscycloalkyl or heterocyclyl.  

1001921 In certain embodiments of the formulae described herein, R' is selected from the group 

F 

0 HI-N N N N N 

N O N 0 N O N O N N 0 N 0 
N N N Y N N N N 

consisting of aa , , a , , a 
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0 OH F 

,NO 
N0 N 0 N 0 N O N 0 N O N\JL IN 0 

N N N N N\ N 

NH U 
HN O OO N 

,N O ,N 0 . N 0 N 0 ,N 0 N\7( O N 0N N00 
N N\   N N\ NN N\ N 

O OH 

r! r) r-,0 NH 
F0 N N NHN 

NN 0 N N N ,~ N N N' N N N N N 

and ' 

wherein is connection to the rest of the compound.  

[00193] In certain embodiments in the formulae described herein, R is selected from the group 

O HN 

N 0 N O N 0 
N N I Nlj[ 

consisting of , and , wherein --- is connection to the rest of the 

compound.  

[00194] In certain embodiments of the formulae described herein, R' is selected from the group 

0 HN 

N'N N 0 N0 

consisting of , and wherein --- is connection to the rest of the 

compound.  
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/N %\ A A2 A 

[001951 In certain embodiments of the formulae described herein, R is A2A In 

certain embodiments, one A is CRa" and the other A is N. In certain embodiments, each A2 is 

independently C(R 5a 2) 2, NRa 2, or 0. In certain embodiments, wherein each Rs2 is 

independently H, halogen, O R , -NReT, C1-CAalkyl, C3-Cscycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl. In certain embodiments, wherein two 

Rs 2 together with the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl.  

A A2 
, N 

2\ 
A ~ ,A 2 

A2A 
[001961 In certain embodiments of the formulae described herein, R is 

A /A 2Ab2cd 

AA 2e 

which is a formula of A2iA29  , where.  

A2 is selected from CRs'2 , C(Ra 2a)(R 5a2 b),N,NRa2,O,S,orS(0)2; 

A2c is selected from CRa2 , C(R5a2c)(Ra 2d ), N, NRsa2, O, S, or S(0)2; 

A-" is selected from CRa2 , C(R5a 2e)(R"), N, NRa2 ,0 S, or S(O)2; 

2gh is selected from CRsa,2, CRsa1g)(Rsa~h), N, NR a2, 0, S0 , or S(0)2; 

A 2 is selected from CRa 2 , C(R5a2 )(R5a 2j), N, NR5a2 0 , S, or S(0)2; 

eachRa R   , R52 c, R ae, R f, Rs;,,RRa2 , R ' , and R5a are independently H, 

D, halogen, OH, CN, -N2,-SR6 , -OR-NHR 0 ,-NROR . -C(O)R, -S(O)2R 6,-C(O)OR6 , 

-C(O)NR, C1-Calkyl, C2-Calkertyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the Ci-CGalkyl, C2-Calkenyl, 

C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C

Cscycloalkyl are optionally substituted with D, -CN, halogen, C-Calkyl, -OR-N2,-NH(C

C6alkyl), -N(C1-Csalkyl)2, -NR6C(O)OR ,-NR6 C(O)R ,NR 6C(O)NR6 ,-NR 6C(O)R 6,or 

-NR6S(O)2R 6 or 
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t'wo Ra2 ,R 5a2b RazXRaRa 2 Rf2,a Ra2 , Ra 2, and Ritogether with the 

atoms to which they are attached can form C3-Cscycloalkyl or heterocyclyl; wherein the 

heterocyclyl contains 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

wherein the C3-Cscycloalkyl and heterocyclyl are optionally substituted with D, halogen, C1

Calkyl, -OR, -NH2, -NH(C1-C6alkyl), -N(C1-C6alkvl)2, -S(O)2-R 6, -COR, NR6 C(O)OR6 , 

-NR 6C(O)R6, -NR6C(O)NR, or -NR6 S(O)2R6 ; or 

two geminal R R5 -, R5 'zRa Ra, R R 2  a d R, and Ra can form an 

oxo group.  

N ,N 

[001971] In certain embodiments the formulae described herein, R- is 0 

A N A 

A A2 

1001981 In certain embodiments of the formulae described herein, RI is I . In 

certain embodiments, one A is CR5"i and the other A is N. In certain embodiments, each A2 is 

independently C(R )2, NRa 2 or 0. In certain embodiments, wherein each R 2 is 

independently H, halogen, OH, -OR., -NHR. -NROR , C1-C6alkyl, C3-Cscycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl. In certain embodiments, wherein two 

R5a2 together with the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl.  

As -A 2 

A//A2 

1001991 In certain embodiments the formulae described herein, R1 is ., which is 

2A 

AA A 
2 

A\ A2cd 

-A2ef 

a formula of , herein.  

A2
a is selected from C(Ra2 a)(Rsa2b), N 0Ra

2 , 0S, or S(O)2; 

A'd is selected from C(Ra2 c)(Rsa2 ),NR Sa2 0, Sor S(0)2; 

A 2e is selected from C(R5 a2
e)(RaI) NR'5a2, 0, S, or S(0)2; 
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eachRa 2 , RabRaRa, R andR 'are independently H, D, halogen, 01-, CN, 

--N02,---SR 6, ---OR, ---NHR6, -NRR 7, -C(O)R , -S()2R , -C(O)OR , -C(O)NRC1-C6alkyl, C2

C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or 

-C-12-C-CAcycloalkyl; wherein the Ci-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, 

C3-Cgcvcloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Cscycloalkyl are optionally 

substituted with D, -CN, halogen, C1-Calkyl, -OR, -NH2, -NH(C1-C6alkyl), -N(C1-C6alkvl)2, 

-NR6C(O)OR, -NR 6 C(O)R6 , NRC(O)NR 6 , -NR6 C(O)R6 , or -NR 6 S(O)2R6; or 

two Rsa 23, Ra2b, R a2c, Ra2M, Ra 2e, and R5a together with the atoms to which they are 

attached can form C3-Cgcycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 

heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl 

and heterocyclyl are optionally substituted with D, halogen, C1-Calkyl, -ORW, -NH2, -NH(C

Calkyl), -N(C1-Csalkvl)2, -S(O) 2 -R6, -COR, NR6C(O)OR6 ,-NRC(O)R ,-NRC(O)NR 6 ,or 

-NRS(O)2R.; or 

two geminal Ra R R2 b, R 2c,Ra, R5e, and R " can form an oxo group.  

N- N 

0 

[00200] In certain embodiments the formulae described herein, R' is 

a 2 

A-,N A2 

A 2 

[00201] In certain embodiments of the formulae described herein, R1 is A 2  . In 

certain embodiments, one A is CR 5al and the other A is N. In certain embodiments, each A2 is 

independently C(R 2 )2, NRa2 or 0. In certain embodiments, wherein each R ; 2 is 

independently H, halogen, OH, -OR ---NHIR6, ---NR 6R', C1-Calkyl, C3-Cscycloalkyl, 

heterocycly, aryl, heteroaryl, or -C-2-C-Cscycloalkyl. In certain embodiments, wherein two 

R5a2 together with the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl.  
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A 2 

A 

AN~ ,A2 

1002021 In certain embodiments the formulae described herein, R' is A2 

A2ab 
A N A2cd 

2ef 

which is a formula of A2'n ., wherein.  

A2 is selected from CR 2 , C(Ra2 a)(R 5a2), N, NRsa2, 0, S, or S(0)2; 

A 2c is selected from CRa2, C(R 5a2c)(R532 d), N, NRsa2 , O, S, or S(0)2; 

A2ef is selected from CRa2 , C(Ra2e)(Ra 2 ), N, N a
2, O, S, or S(0)2; 

A2gh is selected from CR5
a2, C(R5 a2g)(R5a2h), N, NRa2, 0, S, or S(0)2; 

each R a2a, Ra2 , Ra5~, Ra2 , Ra2 e, Ra5;, Ra2g, and R 5a2 ae independently H, D, 

halogen, OH, CN, -N02,-R,-OR , -NHR,-NRR -C(O)R', -S(O)2R ,-C(O)OR, 

-C(O)NR6, C1-Calkyl, C2-C6alkenyl, C4-CscVcloalkenyl. C2-Csalkvnvl, C3-Cscycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycoalkyl; wherein the C1-Calkyl, C2-Calkenyl, 

C4-CscVcoalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3

Cscycloalkyl are optionally substituted with D, -CN, halogen, C1-Calkyl, -OR, -NIH2, -NH(C1

Calkyl), -N(C1-C 6alkyl)2, -NR6C(O)OR, -NRC(O)R, NR6C(O)NR, -NR 6C(O)R 6. or 

-NR 6 S('O)2R6 or 

oR5aaRa 2b Ra2, a2, R aeR2i, R5a2g, and R5a2h together with theatoms to which 

they are attached can form C3-Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains I

3 heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3-Ccycloalkyl 

and heterocyclyl are optionally substituted with D, halogen, C-Calkyl, -OR6 , -NH2, -NH(C

Calkyl), -N(C1-C6alkyl)2, -S(O)2-R 6, -COR 6, NR6 C(O)OR 6, -NR 6C(O)Re, -NR C(O)NR, o 

-NR6 S(O)2R 6 or 

two geminal R.a2a, Rsa2b, Rs5a2R, Ra 2 d, Ra2 c, Rjaf, Ra2g, and R5a2h can form an oxo group.  

1002031 The present disclosure provides a compound of formula Le-Ifwherein 

X is 0; 

Ris selected from the group consisting of 
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N %2  A 2  2 
A2A 2 AA -A2 A / 

As / A2 // N 1A N N \ 

A A   A 2  A2 and AA2 

wherein =-- represents a single bond; 

each A2 is independently C(Rsa 2)2or o; 

X2 is CR ;b1 

each R is independently Hor C1-Calkyl; wherein theC1-C6alkyl is optionally 

substituted with D, halogen, -OR, -NH2, NH(C-CGalkyl), N(C1-CGalkyl)2., -NRC(O)OR6 , or 

-NR 6C(O)R6 ; 

each R5 2 isindependentlyH,halogen, OH, -OR, -NHR, -NR 6R, C-Calkyl,or 

heterocyclyl; wherein the C-C6alkyl and heterocyclyl are optionally substituted with D, halogen, 

-OR, -NH2, -NH(CI-Calkyl), -N(Cj-C6alkyl)2, -NRC(O)OR, or -NR 6C(O)R 6; or 

two Ra2 together with the atoms to which they are attached can form C3-Cscvcloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen, C1-C6alkyl, -OR6 , -NH2, -NH(C1-Calkyl), -N(C-Csalkvl)2, or 

or 

two gerninal R -2can form an oxo group; 

R5bi is H. D, halogen, or C1-C-alkyl; 

each R b2 , RbS 4 R5 , andR hbisindependently H.,D, halogen, -CN,-OR, C1

C6alkyl, or (3-Cscycloalkyl; wherein the Ci-Cralkyl, and C3-Cscycloalkyl, are optionally 

substituted with D, halogen, -OR6 , -NH2, -NH(Ci-Calkyl), or -N(C1-C6aikVl)2; or 

two R5 b2 R5b 3, R5b 4, R 5 b5, and R 5 b6 together with the atoms to which they are attached can 

form C3-Cscycloalkl, heterocyclyl, or heteroaryl, wherein C3-Cscycloalkyl, heterocyclyl, or 

heteroaryl are optionally substituted with halogen or C1-C6alkyl; and 

R6 and R 7 are independently, at each occurrence, H, D, C-CsalkyC2-Csalkvnyl, or aryl; 

wherein the C-Csakyl,C2-Csalkynyl, and aryl, are optionally substituted with D, halogen or Ci

CGalkyl.  

[00204] In certain embodiments, the compound is of formula: 
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0 0 X! 

A2' N NS 

A2-N H H 

NAA 

[00205] In certain embodiments, the compound is of formula: 

F 

A2 =A2 

2 NN H 
A 

A2-N A H H 

[00206] In certain embodiments of formula (). X is 0 and R2 is 

N A 2 

A 2 

1002071 In certain embodiments of formula (1), X is 0 and R' is 4 

A2 

A, 

A A2 

[00208] In certain embodiments of formula (I), R is " and Ris 

[00209] In some embodiments, the present disclosure provides a compound of formula(), 

iS " K .1R2 
R N N 

I I 
R3  R4 ( ) 

having one, two, or three of the following features: 

a) X is 0; 
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A2 

A-- N , A2 

AA AA 
S A2 

b) R is 

c) R is X 

d) X2 is CH or CF.  

[00210] In some embodiments, the present disclosure provides acompound of formula (I), 

R"'S N 'KN 1 
I I 
R3  R 4 

having one, two, or three of the following features: 

a) X is 0; 

AN2 
A-N A, -A2 

A 
A 

S A 2 

b) R isA 

c) R is X 

d) X2 is CH 

[00211] In some embodiments, the present disclosure provides a compound of formula(), 

0 O) X1 

S R2 
R N N 

I I 
R3  R4 ( ) 

having one, two, or three of the following features: 

a) X is S; 
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A 2 
A-- N ,-"-A2 

A2 

b) R is 

c) R is X ; 

d) X 2 is CH.  

[00212] In some embodiments, the present disclosure provides a compound of formula (I), 

R"'S N 'KN 1 
I I 
R3  R 4 

having one, two, or three of the following features: 

a) X is 0; 

b) R. is methyl; 

c) R2 iS X

d) X2 is C-I.  

[002131 In some embodiments, the present disclosure provides a compound of formula (I), 

S R2 
RI "N NR 

I I 
R3  R" (I) 

having one, two, or three of the following features: 

a) X is S: 

b) R' is methyl; 

c) R_ is X 

d) X2 is CH.  
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1002141 In some embodiments, the present disclosure provides a compound of formula(), 

0 O) X, 
R2 

R, N N' 
I I 
R3  R 4 

having one, two, or three of the following features: 

a) X is 0; 

R5a 
N- N Rsa 

b) R' is 

c) R2 is Xi ; 

d) X2 is CH.  

1002151 In some embodiments, the present disclosure provides a compound of formula le-If, 

0 0 X0 

R' N N .2 
I I 
R3  R4  (le) 

having one, two, or three of the following features: 

a) X is 0; 

R5a2c 
N'N 5a2d 

b) R' is 0 

c) one of R5a2` and R5 a is - and the other is independently halogen, O , ---OR,, -NHR 6, or 

NR6 R7 ; 

d) R2 is X 

e) X2 is CH or CF.  

1002161 In some embodiments, the present disclosure provides a compound of formula(), 
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0 0 X0 
S R2 

RI , N N' 
I I 
R3  R (I) 

having one, two, or three of the following features: 

a) X is 0; 

A2 

AA2 
A - :A2 

A/
b) R. is 

c) R2 is F 

[002171 In certain embodiments, the present disclosure provides for 

N N 

N 0H H 

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yi)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide and pharmaceutically acceptable salts thereof 

[00218] In certain embodiments, the present disclosure provides for 

N N 
H H 

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)methanesulfonamide and pharmaceutically 

acceptable salts thereof 

[00219] In certain embodiments, the present disclosure provides for 
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'NO 

N 0 0 

N N 
H H 

and pharmaceutically acceptable salts thereof 

1002201 In certain embodiments, the present disclosure provides for 

0  N N 
H H \ 

and pharmaceutical acceptable salts thereof.  

[002211 In certain embodiments, the present disclosure provides for 

HN 

0 F 

~N N 
O H H \..  

and pharmaceutically acceptable salts thereof.  

1002221 In certain embodiments, the present disclosure provides for 

0 

N O F 
N N. 0 0 I 

"N N 
O H H 

and pharmaceutically acceptable salts thereof 

[002231 In certain embodiments, the present disclosure provides for 
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0 

O 

N 

o H H 

and pharmaceutically acceptable salts thereof 

1002241 In certain embodiments, the present disclosure provides for 

o 

NNF 

0 t 

N 
N N N o H H 

and pharmaceutical acceptable salts thereof.  

[002251Incertainembodiments,thepresentdisclosureprovidesfor 

0 

N 1 0 F 

5N N 

and phairmaceuticalli'acceptable salts thereof.  

[002261 In certain embodiments, the present disclosure provides for 

N 

N 0F 
Nj ,0 0 F 

N 

and pharmnaceutically acceptable salts thereof.  
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1002271 In certain embodiments, the present disclosure provide for a compound, and 

pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers thereof, 

selected from the group consisting of: 

0~~ 

N N 0/ O NO 

N N N N 0  N N 
H H H H H 

HN 0 0 

ON O-- / 0 

0 % Fj 
F N-O 

N N "'N N FNN N 
o H H 0 H H 0 H H% 

/ N 

HN 

N 0 F 
N-10/, 

0"N N0 ' N N 
N N N 

0 H H ... and 

0 0F 

N N 

N 0 

[00228] In certain embodiments, the present disclosure provide for a compound, and 

pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers thereof, 

selected from the group consisting of: 
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-- N 
N 

Fi 
0 0 ~: 00 0 I 

N N0" Hi . 00 0 -.. ~ 
N "N NN N 

0// N 

0 0hN 

'N/
0  N F1 

~~0N 0'F 'I~ 

dN N (N N o'N 

NN N 

'N N 

[00229Incertain embodiments, the present disclosure provides for the following compounds, 

and pharmaceutically acceptable salts, prodrugs, solvates,hdrates, isomers, and tautomers 

thereof: 

0 0 

N-N 
N N N 0 NO. N 

N\ 
N 0 "NS 

N'0 
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Q'oo 0-'co 0 
N 

N ~N I oN 

N NN 

N N- ii /'N

R 0 N N N 

N, -N 
N 

0 00 r 

0~~~~ 0N 0N~2iINN 

Y 
00 

0~~ 0 N'"N 

0 ~ IN 

NN 

N-/ 0 N N 0 

N oN 
N N 00 

N;N 
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0 0 
N 0N-/ N 

NI o N J,0 * NJ 00 

"jiK K1 -~)K'5 N N N-.x 

N N 0''N'N 

5N N 

XNNX 

NN 000 

N N.N 

N/ N X 

00 

N 

N 0N 0 NF 

N 'N NN I 0 

N 0 N N F NJ~ N F N 0 

[00230 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, rndtwutomers 

thereof: 

0 0 10 

0 0 
0 '>J 

NN N'i( 

4 N0T NN.  ) NN N 
NO N 
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'ooo o0-)i 

N N N-N 

C:60 

O,.,. 0 %'0Y 
'SN Is 

NSN 
N- - -. N

IN~ 0 
' "N N 

N N 

F 
0o 0N F % N N 

N~IN 

N 0 

0 a 

S) i N , itN 0 ~ 

"N

0 0 ~F F i 

O'NA 
i~ N--ioI --- N- r N- ~N i 

'NN 
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N N 0 

00 0 n 

-Nt ""I N 

d/N~ ~ NNrNN 

Nj N. p )"

'SN N 

NN 

d/N NN 

00 %0
00 

N 

0 N!000 

N N 

NN A , 

-'~~9Io 0 0y 

0X 0 0 
1N N "SN N~ 

N N' \/ 
4N N IN N N\ cli I/ 

N'' 
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N N\ 0 

r- :: ! 

NN N 

00-0 
NN- NL N 

0 0 N 

J0  N 0 
~ \\ , is 

N N ~ N 'N s 0* 

~NF 

0 (0 
N!! 0 

NI 00 ",INNIN 

"rN N 0 

-N NF 

Nal0 0 N

NI 0 N 0~ N.<c' 
NN 

NNN 
N-N 

N C NJ Ny 
N N' N 00 

N N N' 
N N-' i SN N NI 
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N 
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N XI0 0 2 -N N 0 

N N NV 0C 0 

N 
N 00 < 

6'N N 

0N 0 

/ d/ 

NN 0 

0 FN 

N 0 ~N r,~ NY 0 j~ ~'---( 9 41 N.NA . N * N 

N, N0 

NN 
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0N 

0 /IN 
N!! 00 N I O~N I N! 0 " <I N N 

N, _k 'p "N, N 0 :,1 

6N N N~ NN 

0 N 

N 0N 

N N' 

NN 

6/N N 

0 -N 0 oo4 / 

~N (0 
N0N 'N 

NNO 

11" NN 

JNH 

N 

N~ N 

NNN 

NN 

6N N 6N N 6N N 

[00232 In certain embodiments, the present disclosure provides for the following compounds 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, rndtwutomers 

thereof: 
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0 

0 0 0 / F
N N N N 

N 
0~ 09-00 , 

I,)- "N N/ N NON N 
O H H O H H 

N 
N o O 

N N 

[00233] In certain embodiments, the present disclosure provides for the following compounds 

and pharmaceutical acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers 

thereof: 
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[00236 In certain embodiments, the present disclosure provides for the following compounds 

and pharmaceutically acceptable salts thereof: 
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1002371 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautoners 

thereof: 
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[002391 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomners, and tattomers 

thereof:.  
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[00240 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, andtutomers 

thereof: 
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[002411 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceuticals acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers 

thereof: 
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[00242 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceutically acceptable salts prodrus, solvates,bhdrates, isomers, and tautomners 

thereof 
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[002441 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceuticaliy'acceptable salts, prodrugs, solvates, hydrates, isomers, and tautoners 

thereof: 
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1002451 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers 

thereof.  
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1002461 In certain embodiments, the present disclosure provides for the following compounds, 

and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers 

thereof: 
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1002471 Unless otherwise sated, structures depicted herein are also meant to include 

compounds which differ oniy in the presence of one or more isotopicailly enriched atoms. For 
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example, compounds having the present structure except for the replacement of a hydrogen atom 

by deuterium or tritium, or the replacement of a carbon atom by "C or "C, or the replacement of 

a nitrogen atom by N,or the replacement of an oxygen atom with "OorOarewithinthe 

scope of the present disclosure. Such isotopically labeled compounds are useful as research or 

diagnostic tools.  

Methods of Treatment 

[002481 The disclosed compounds (e.g., compounds of formula I, la, Ib, Ic, Id, Ie, If, Ig, and Ih), 

and their pharmaceutically acceptable salts have activity as pharmaceuticals, as discussed herein.  

[002491 The present disclosure provides a method of treatment or prevention of a disease, 

disorder or condition including the step of administering an effective amount of a compound of 

the present disclosure, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, 

isomers, and tautomers thereof to thereby treat or prevent the disease, disorder or condition in a 

subject in need thereof.  

1002501 The present disclosure provides a compound of the present disclosure, and 

pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers thereof, 

or the pharmaceutical composition of the present disclosure for use in the treatment or prevention 

of a disease, disorder or condition in a subject in need thereof.  

1002511 The present disclosure provides for use of a compound of the present disclosure, and 

pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers thereof, 

for the treatment or prevention of a disease, disorder or condition in a subject in need thereof.  

[002521 The present disclosure provides for use of a compound of the present disclosure, and 

pharmaceutically acceptable salts, prodrugs, solvates, hydrates, isomers, and tautomers thereof, 

in the manufacture of a medicament for the treatment or prevention of a disease, disorder or 

condition.  

[00253] In certain embodiments, the disease, disorder or condition is one which is responsive to 

inhibition of activation of an inflammasome. In one particular embodiment, the disease, disorder 

or condition is one which is responsive to inhibition of activation of theNLRP3 inflammasome.  

[00254] According to this embodiment, the compound of the present disclosure, or 

pharmaceutically effective salt, solvate or prodrug thereof is a specific inhibitor of NLRP3.  
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1002551 In a further embodiment, the disease, disorder or condition is responsive to modulation 

of one or more of IL-6, IL-10, IL-17, IL-18, IL-la, IL-37, IL-22, IL-33, and Th17 cells. In 

certain embodiments, the disease, disorder or condition is responsive to modulation of one or 

more of IL- Iand IL-18.  

1002561 In one embodiment, the modulation is inhibition of one or more of IL-6, IL-1, IL-17, 

IL-18, IL-la, IL-37, IL-22, and IL-33. In one embodiment, the modulation is inhibition of one 

or more of IL- Iand IL-18.  

[002571 In one embodiment, the modulation ofThl7 cells is by inhibition of production and/or 

secretion of IL-17.  

[002581 In general embodiments, the disease, disorder or condition is a disease, disorder or 

condition of the immune system, the cardiovascular system, the endocrine system, the 

gastrointestinal tract, the renal system, the respiratory system, the central nervous system, is a 

cancer or other malignancy and/or is caused by or associated with a pathogen.  

[00259] It will be appreciated that these general embodiments defined according to broad 

categories of diseases, disorders and conditions are not mutually exclusive. In this regard any 

particular disease, disorder or condition may be categorized according to more than one of the 

above general embodiments. A non-limiting example isType I diabetes which is an autoimmune 

disease and a disease of the endocrine system.  

1002601 In one embodiment, the disease, disorder or condition is of the immune system. In 

particular embodiments, the disease, disorder or condition is an inflammatory disease, disorder 

or condition or an autoimmune disease, disorder or condition.  

[002611 In one embodiment, the disease, disorder or condition is of the liver.  

1002621 In one embodiment, the disease, disorder or condition is of the lung.  

[002631 In one embodiment, the disease, disorder or condition is of the skin.  

1002641 In one embodiment, the disease, disorder or condition is of the cardiovascular system.  

[002651 In one embodiment, the disease, disorder or condition is a cancer, tumor or other 

malignancy. As used herein, cancers tumors and malignancies, refer to diseases, disorders or 

conditions, or to cells or tissues associated with the diseases, disorders or conditions, 
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characterized by aberrant or abnormal cell proliferation, differentiation and/or migration often 

accompanied by an aberrant or abnormal molecular phenotype that includes one or more genetic 

mutations or other genetic changes associated with oncogenesis, expression of tumor markers, 

loss of tumor suppressor expression or activity and/or aberrant or abnormal cell surface marker 

expression. In general embodiments, cancers, tumors and malignancies may include sarcomas., 

lymphomas, leukemias, solid tumors, blastomas, gliomas, carcinomas, melanomas and metastatic 

cancers, although without limitation thereto. A more comprehensive listing of cancers tumors 

and malignancies may be found at the National Cancer Institutes website 

http://ww.cancer.gov/cancertopics/types/alphalist, which is hereby incorporated by reference in 

its entirety.  

1002661 In one embodiment, the disease, disorder or condition is of the renal system.  

[002671 In one embodiment, the disease, disorder or condition is of the gastro-intestinal tract.  

1002681 In one embodiment, the disease, disorder or condition is of the respiratory system.  

[002691 In a further embodiment, the disease, disorder or condition is of the endocrine system.  

1002701 In one embodiment, the disease, disorder or condition is of the central nervous system 

(CNS).  

1002711 In one embodiment, the disease, disorder or condition is caused by, or is associated 

with, a pathogen. The pathogen may be a virus, a bacterium, a protist, a worm or a fungus or any 

other organism capable of infecting a mammal, although without limitation thereto.  

[002721 Non-limiting examples of viruses include influenza virus, cytomegalovirus, Epstein 

Barr Virus, human immunodeficiency virus (IV), alphavirus such as Chikungunya and Ross 

River virus, flaviviruses such as Dengue virus, Zika virus and papillomavirus, although without 

limitation thereto.  

[002731 Non-limiting examples of pathogenic bacteria include Staphylococcus aureus, 

Helicobacter pylori, Bacillus anthracis, Bordatella pertussis, Corynebacterium diptheriae, 

Clostridium tetani, Clostridium botulinum, Streptococcus pneumoniae, Streptococcus pyogenes, 

Listeria monocytogenes, Hemophilus influenza, Pasteureiia multicida, Shigella dysenteriae, 

Mycobacterium tuberculosis, Mycobacteriurn leprae, Mycoplasma pneumoniae., Mycoplasma 

hominis, Neisseria meningitidis, Neisseria gonorrhoeae, Rickettsia rickettsii, Legionella 
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pneumophila, Klebsiella pneumoiae, Pseudomonas aeruginosa, Propionibacterium acnes, 

Treponema pallidum, Chilanydia trachomatis, Vibrio cholerae, Salmonella typhimurium, 

Salmonella typhi, Borrelia burgdorferi and Yersinia pestis, although without limitation thereto.  

[002741 Non-limiting examples of protists include Plasmodium, Babesia, Giardia, Entamoeba, 

Leishmania and Trypanosomes, although without limitation thereto.  

[002751 Non-limiting examples of worms include helminths inclusive of schistisimes, 

roundworms, tapeworms and flukes, although without limitation thereto.  

[002761 Non-limiting examples of fungi include Candida and Aspergillus species, although 

without limitation thereto.  

[002771 In particular embodiments, the disease, disorder or condition is selected from the group 

consisting of constitutive inflammation including the cryopyrin-associated periodic syndromes 

(CAPS): Muckle-Wells syndrome (MWS), familial cold autoinflammatory syndrome (FCAS) 

and neonatal-onset multisystem inflammatory disease (NOMID); including autoinflammatory 

diseases: familial Mediterranean fever (FMF), TNF receptor associated periodic syndrome 

(TRAPS), mevalonate kinase deficiency (1KD), hyperimmunoglobulinemia D and periodic 

fever syndrome (H IDS), deficiency of interleukin I receptor (DIRA) antagonist, Majeed 

syndrome, pyogenic arthritis, pyoderma gangrenosum and acne (PAPA), haploinsufficiency of 

A20 (HA20), pediatric granulomatous arthritis (PGA), PLCG2 -associated antibody deficiency 

and immune dysregulation (PLAID), PLCG2-associated autoinflammation, antibody deficiency 

and immune dysregulation (APLAID), sideroblastic anemia with B-cell immunodeficiency, 

periodic fevers, and developmental delay (SIFD); Sweet s syndrome, chronic nonbacterial 

osteomyelitis (CNO), chronic recurrent multifocal osteomyelitis (CRMO) and synovitis, acne, 

pustulosis, hyperostosis, osteitis syndrome (SAPHO); autoimmune diseases including multiple 

sclerosis (MS), type-i diabetes, psoriasis, rheumatoid arthritis, Behcet's disease, Sjogren's 

syndrome and Schnitzler syndrome; respiratory diseases including idiopathic pulmonary fibrosis 

(IPF), chronic obstructive pulmonary disorder (COPD), steroid-resistant asthma, asbestosis, 

silicosis and cystic fibrosis; central nervous system diseases including Parkinson's disease, 

Alzheimer's disease, motor neuron disease, Huntington's disease, cerebral malaria and brain 

injury from pneumococcal meningitis; metabolic diseases including Type 2 diabetes, 

atherosclerosis, obesity, gout, pseudo-gout; ocular diseases including those of the ocular 
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epithelium, age-related macular degeneration (AMD), corneal infection, uveitis and dry eye; 

kidney disease including chronic kidney disease, oxalate nephropathy and diabetic nephropathy; 

liver disease including non-alcoholic steatohepatitis and alcoholic liver disease; inflammatory 

reactions in skin including contact hypersensitivity and sunburn; inflammatory reactions in the 

joints including osteoarthritis, systemicjuvenile idiopathic arthritis, adult-onset Still's disease, 

relapsing polychondritis; viral infections including alpha virus (Chikungunya, Ross River) and 

flavivirus (Dengue and Zika Virus), flu, HIV; hidradenitis suppurativa (HS) and other cyst

causing skin diseases; cancers including lung cancer metastasis, pancreatic cancers, gastric 

cancers, myelodisplastic syndrome, leukemia; polymyositis; stroke; myocardial infarction; Graft 

versus Host Disease; hypertension; colitis; helminth infection; bacterial infection; abdominal 

aortic aneurism; wound healing; depression, psychological stress; pericarditis including 

Dressler's syndrome, ischaemia reperfusion injury and any disease where an individual has been 

determined to carry a germline or somatic non-silent mutation in NLRP3.  

[00278] In one non-limiting example of those described, the disease, disorder or condition being 

treated is NASH. NLRP3 inflammasome activation is central to inflammatory recruitment in 

NASH, and inhibition of NLRP3 may both prevent and reverse liver fibrosis. Compounds of the 

present disclosure, by interrupting the function of NLRP3 inflammasomes in liver tissue, can 

cause histological reductions in liver inflammation, decreased recruitment of macrophages and 

neutrophils, and suppression of NF-B activation. Inhibition of the NLRP3 can reduce hepatic 

expression of pro-IL-1t and normalized hepatic and circulating IL- i, IL-6 and MCP-1 levels 

thereby assisting in treatment of the disease.  

[00279] In a further non-limiting example of those described, the disease, disorder or condition 

being treated is severe steroid resistant (SSR) asthma. Respiratory infections induce an NLRP3 

inflamnmasome/caspase-/I-If3 signaling axis in the lungs that promotes SSR asthma. The 

NLRP3 inflammasome recruits, and activates, pro-caspase-I to induce IL-13 responses. NLRP3 

inflamnmasome-induced IL- Presponses are therefore important in the control of infections, 

however, excessive activation results in aberrant inflammation and has been associated with the 

pathogenesis of SSR asthma and COPD. The administration of compounds of the present 

disclosure that target specific disease processes, are more therapeutically attractive than non

specifically inhibiting inflammatory responses with steroids or IL- [. Targeting the NLRP3 

inflammasome/caspase-1/IL-1 Psignaling axis with the compounds of the present disclosure may 
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therefore be useful in the treatment of SSR asthma and other steroid-resistant inflammatory 

conditions.  

1002801 In one further non-limiting example of those described, the disease, disorder or 

condition being treated is Parkinson's disease. Parkinson's is the most common 

neurodegenerative movement disorder and is characterized by a selective loss of dopaminergic 

neurons, accompanied by the accumulation of mis-folded a-synuclein (Syn) into Lewy bodies 

that are pathological hallmarks of the disease. Chronic microglial neuroinflammation is evident 

early in the disease, and has been proposed to drive pathology.  

1002811 A central role for microglial NLRP3 is postulated in Parkinson's progression. The 

NLRP3 inflammasome is activated by fibrillar Syn via a Syk kinase dependent mechanism, and 

also occurs in the absence of Syn pathology at the early stages of dopaminergic degeneration, 

and drives neuronal loss. The compounds of the present disclosure may block NLRP3 

inflammasome activation by fibrillar Syn or mitochondrial dysfunction and thereby confer 

effective neuroprotection of the nigrostriatal dopaminergic system and assist with treatment of 

Parkinson's.  

[002821 In certain embodiments, the method treats or prevents a disease or disorder, including, 

but not limited to, a bacterial infection, a viral infection, a fungal infection, inflammatory bowel 

disease, celiac disease, colitis, intestinal hyperplasia, cancer, metabolic syndrome, obesity, 

rheumatoid arthritis, liver disease, liver fibrosis, hepatic steatosis, fatty liver disease, non

alcoholic fatty liver disease (NAFLD), and non-alcoholic steatohepatitis (NASH).  

[00283] In certain embodiments, the disease, disorder or condition is selected from the group 

consisting of NASH (nonalcoholic steatohepatitis); CAPS (Cryopyrin Associated Periodic 

Syndromes); IPF (Idiopathic pulmonary fibrosis); MI (RI) (myocardial infarction and 

reperfusion injury); Gout; 1/0 (immuno-oncology); Asthma; IBD (inflammatory bowel disease); 

Renal fibrosis; adult onset Still's disease; systemicjuvenile idiopathic arthritis; tumour necrosis 

factor receptor-associated periodic syndrome (TRAPS); cochicine-resistant familial 

Mediterranean fever (FMF);hyper IgD syndrome (HIDS)/Mevalonate Kinase Deficiency 

(MKD); traumatic brain injury; Parkinson's Disease; moderate to severe inflammatory acne; 

acute non-anterior non-infectious uveitis (NIU); AD (Alzheimer's disease); COPD (Chronic 

Obstructive Pulmonary Disease); Sepsis; MS multiplee sclerosis); Behcet's disease; RA 
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(rheumatoid arthritis); erosive osteoarthritis; TID (Type I diabetes); T2D (Type 2 diabetes); 

Obesity; osteoporosis; cystic fibrosis; alcoholic liver disease; aging; ICC (hepatocellular 

carcinoma); depression; endometriosis; pyoderma gangrenosum ("PG"), a rare ulcerative skin 

disease; Lupus Nephritis; Epilepsy; ischemic stroke; deafness; sickle cell disease; SLE (Systemic 

Lupus Erythematosus); and Spinal cord injury.  

[002841 For the above-mentioned therapeutic uses the dosage administeredwill, of course, vary 

with the compound employed, the mode of administration, the treatment desired and the disorder 

indicated. For example, the daily dosage of the compound of the present disclosure, if inhaled, 

may be in the range from about 0.05 micrograms per kilogram body weight (ig/kg) to about 100 

micrograms per kilogram body weight (g/kg). Alternatively, if the compound is administered 

orally, then the daily dosage of the compound of the present disclosure may be in the range from 

about 0.01 micrograms per kilogram body weight (pg/kg) to about 100 milligrams per kilogram 

body weight (mg/kg).  

Pharmaceutical Compositions 

[002851 The disclosed compounds (e.g., compounds of formula 1, Ia, Ib, Ic, Id, Ie, If, Ig, and Ih), 

and pharmaceutically acceptable salts thereof may be used on their own but will generally be 

administered in the form of a pharmaceutical composition in which the disclosed compound/salt 

(e.g., compounds of formula I, a, lb, Ic, Id, e If Ig., andIand nd salts thereof) (active ingredient) 

is in association with a pharmaceutically acceptable adjuvant, diluent or carrier. Conventional 

procedures for the selection and preparation of suitable pharmaceutical formulations are 

described in, for example, "Pharmaceuticals - The Science of Dosage Form Designs", M. E.  

Aulton, Churchill Livingstone, 1988, which is hereby incorporated by reference in its entirety.  

[00286] Depending on the mode of administration, the pharmaceutical composition will 

comprise from about 0.05 to about 99 %w (per cent by weight), more particularly from about 

0.05 to about 80 %w, still more particularly from about 0.10 to about 70 %w, and even more 

particularly from about 0.10 to about 50 %w, of active ingredient, all percentages by weight 

being based on total composition.  

[002871] The present disclosure also provides a pharmaceutical composition comprising a 

disclosed compound (e.g., compound of formula I, ]a, Ib, Ic, Id, Ie, If, Ig, and Ih), or a 
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pharmaceutically acceptable salt thereof as hereinbefore defined, in association with a 

pharmaceutically acceptable adjuvant, diluent or carrier.  

1002881 The present disclosure further provides a process for the preparation of a 

pharmaceutical composition of the present disclosure which comprises mixing a disclosed 

compound (e.g., compound of formula I, Ia, Ib, Ic, Id, Ie, If, Ig, and Ih), or a pharmaceutically 

acceptable salt thereof as hereinbefore defined with a pharmaceutically acceptable adjuvant, 

diluent or carrier.  

[002891 The pharmaceutical compositions may be administered topically (e.g. to the skin or to 

the lung and/or airways) in the form, e.g., of creams, solutions, suspensions, heptafluoroalkane 

(HFA) aerosols and dry powder formulations, for example, formulations in the inhaler device 

known as theTurbuhaler*; or systemically, e.g. by oral administration in the form of tablets, 

capsules, syrups, powders or granules; or by parenteral administration in the form of a sterile 

solution, suspension or emulsion for injection (including intravenous, subcutaneous, 

intramuscular, intravascular or infusion); or by rectal administration in the form of suppositories.  

1002901 Dry powder formulations and pressurized HFA aerosols of the compounds of the 

present disclosure (including pharmaceutically acceptable salts) may be administered by oral or 

nasal inhalation. For inhalation, the compound is desirably finely divided. The finely divided 

compound preferably has a mass median diameter of less than 10 micrometres ([m), and may be 

suspended in a propellant mixture with the assistance of a dispersant, such as a C-C20 fatty acid 

or salt thereof (for example, oleic acid), a bile salt, a phospholipid an alkyl saccharide, a 

perfluorinated or polyethoxylated surfactant, or other pharmaceutically acceptable dispersant.  

[00291] The compounds of the present disclosure may also beadministered by means of a dry 

powder inhaler. The inhaler may be a single or a multi dose inhaler, and may be a breath actuated 

dry powder inhaler.  

[00292] One possibility is to mixthe finely divided compound of the present disclosure with a 

carrier substance, for example, a mono-, di- or polysaccharide, a sugar alcohol, or another polyol.  

Suitable carriers are sugars, for example, lactose, glucose., raffinose, melezitose, lactitol, maltitol, 

trehalose, sucrose, mannitoL and starch. Alternatively the finely divided compound may be 

coated by another substance. The powder mixture may also be dispensed into hard gelatin 

capsules, each containing the desired dose of the active compound.  
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1002931 Another possibility is to process the finely divided powder into spheres which break up 

during the inhalation procedure. This spheronized powder may be filled into the drug reservoir of 

a multidose inhaler, for example, that known as the Turbuhaler* in which a dosing unit meters 

the desired dose which is then inhaled by the patient. With this system the active ingredient, with 

or without a carrier substance, is delivered to the patient.  

[002941 Another possibility is to process the compound as an amorphous dispersion in a 

polymer matrix such as hydroxypropyl methylcellulose (HPMC) or hydroxypropyl 

methylcellulose acetate succinate (HPMCAS). As the name suggests, spray-dried dispersions 

(SDDs) are obtained by dissolving drug and polymer in an organic solvent, atomizing the 

resulting solution into droplets, and evaporation to dried solid particles. SDDs are usually 

amenable for use a variety of final oral dosage forms, including capsules and tablets.  

[002951 For oral administration the compound of the present disclosure may be admixed with an 

adjuvant or a carrier, for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, 

potato starch, corn starch or amylopectin; a cellulose derivative; a binder, for example, gelatin or 

polyvinylpyrrolidone; and/or a lubricant, for example, magnesium stearate, calcium stearate, 

polyethylene glycol, a wax, paraffin, and the like, and then compressed into tablets. If coated 

tablets are required, the cores, prepared as described above, may be coated with a concentrated 

sugar solution which may contain, for example, gum arabic, gelatin, talcum and titanium dioxide.  

Alternatively, the tablet may be coated with a suitable polymer dissolved in a readily volatile 

organic solvent.  

[00296] For the preparation of soft gelatin capsules, the compound of the present disclosure 

may be admixed with, for example, a vegetable oil or polyethylene glycol. Hard gelatin capsules 

may contain granules of the compound using either the above-mentioned excipients for tablets.  

Also liquid or semisolid formulations of the compound of the present disclosure may be filled 

into hard gelatin capsules.  

[00297] Liquid preparations for oral application may be in the form of syrups or suspensions, 

for example, solutions containing the compound of the present disclosure, the balance being 

sugar and a mixture of ethanol, water, glycerol and propylene glycol. Optionally such liquid 

preparations may contain colouring agents, flavouring agents, saccharine and/or 

carboxymethylcellulose as a thickening agent or other excipients known to those skilled in art.  
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Combination Therapy 

1002981 The compounds of the present disclosure (that is, compounds of formula I, ]a, Ib, Ic, Id, 

le, If, Ig, and Ih, and pharmaceutically acceptable salts thereof) may also be administered in 

conjunction with other compounds used for the treatment of the above conditions.  

[002991 The present disclosure therefore further relates to combination therapieswherein a 

compound of the present disclosure or a pharmaceutical composition or formulation comprising 

a compound of the present disclosure is administered concurrently or sequentially or as a 

combined preparation with another therapeutic agent or agents, for the treatment of one or more 

of the conditions listed.  

Methods of Synthesizing the Compounds 

1003001 The compounds of the present disclosure may be made by a variety of methods, 

including standard chemistry. One suitable synthetic route is depicted in the Scheme provided 

below.  

[003011 The compounds of the present disclosure (e.g., compound of formula 1, Ia, Ib, I, Id, le, 

If, Ig. and Ih), or a pharmaceutically acceptable salt, enantiomer, hydrate, solvate, prodrug, 

isomer, or tautomer thereof, may be prepared by methods known in the art of organic synthesis 

as set forth in part by the following synthetic scheme. In the scheme described below, it is well 

understood that protecting groups for sensitive or reactive groups are employed where necessary 

in accordance with general principles or chemistry. Protecting groups are manipulated according 

to standard methods of organic synthesis (T. W. Greene and P. G. M. Wuts, "Protective Groups 

in Organic Synthesis", Third edition, Wiley, New York 1999, which is hereby incorporated by 

reference in its entirety). These groups are removed at a convenient stage of the compound 

synthesis using methods that are readily apparent to those skilled in the art. The selection 

processes, as well as the reaction conditions and order of their execution, shall be consistent with 

the preparation of disclosed compounds (e.g., compounds of formula I, Ia, b, Ic, Id, Ie, If, Ig 

and Ih).  

[00302] Those skilled intheart will recognize if a stereocenter exists inthe compounds of 

Formula (I). Accordingly, the present disclosure includes both possible stereoisomers (unless 

specified in the synthesis) and includes not only racemic compounds but the individual 

enantiomers and/or diastereomers as well. When a compound is desired as a single enantiomer or 
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diastereomer, it may be obtained by stereospecific synthesis or by resolution of the final product 

or any convenient intermediate. Resolution of the final product, an intermediate, or a starting 

material may be affected by any suitable method known in the art. See, for example, 

"Stereochemistry of Organic Compounds" by E. L. Eliel, S. H. Wilen, and L. N. Mander (Wiley

Interscience, 1994), which is hereby incorporated by reference in its entirety.  

[003031 The compounds described herein may be made from commercially available starting 

materials or synthesized using known organic, inorganic, and/or enzymatic processes.  

Preparation of Compounds 

1003041 The compounds of the present disclosure can be prepared in a number of ways well 

known to those skilled in the art of organic synthesis. By way of example, compounds of the 

present disclosure can be synthesized using the methods described below, together with synthetic 

methods known in the art of synthetic organic chemistry, or variations thereon as appreciated by 

those skilled in the art. Illustrative methods include but are not limited to those methods 

described below. Compounds of the present disclosure can be synthesized by following the steps 

outlined in Scheme 1. Starting materials are either commercially available or made byknown 

procedures in the reported literature or as illustrated.  

1003051 Formula I, Ia, Ib, Ic, Id, Ie, If, Ig, and Ih can be prepared according to the general 

procedures outlined in Scheme 1. In Method A, disclosed compounds (e.g., compounds of 

formula I, a, b, Ic, Id, le, If Ig, and Ih) are readily accessible from reaction of sulfonyl 

isocyanate or isothiocyanate (compound A-1) and an amine (compound A-2). In certain 

embodiments, compound A-2 is treated with a base in an appropriate solvent. Then, compound 

A-1 is added to compound A-2. The reaction is performed in a suitable solvent (e.g., 

tetrahydrofuran or dichloromethane) at room temperature to reflux.  

[00306] With continued reference to Scheme 1, in Method B, compounds of Formula (I) are 

readily accessible from reaction of an isocyanate or isothiocyanate (compound B-1) and a 

sulfonamide (compound B-2). In certain embodiments, compound B-2 is treated with a base in 

an appropriate solvent. Then, compound B-i is added to compound B-2. The reaction is 

performed in a suitable solvent (e.g., tetrahydrofuran or dichloromethane) at room temperature to 

reflux.  
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Scheme I 
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Ref(A-2) R */ A 2 (B-2) 

e S''"NC e SN NR ------------------ X.C" -R 2 
IX Method A H H Method B N 

(A-1) Formula (1) 

X:= 0 or S 

Example Embodiments 

[003071 Embodiment I-1. A compound of formula I: 

0 O X0 

R1I- N 'KN eR2 
I N 
R3  R4  (I) 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer 

thereof, 

wherein: 

1 -N-CN C-NO 2 XisO,SN- ,or H 

Ris selected from the group consisting of an optionally substituted C-CGalkyl, 

optionally substituted CI-C6alkenyl, optionally substituted C-Calkynyl, -(CH2)m-0-(CH2)m

CH13, 
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1  A2 2  1 -A 2  A2-A2 

A A A-A A A2 A2 2 A 
A 2 AA 

A A A2 2 
A2  A2 

A2\__A =AA 

2A "A ~>2 ? , .
A 2  A2' -,-,'A 
A2   2 / 2LK A A AA A A"   ,n A 2 

AA2 A A  2 1 

A A A A1  A   A'   , and 

wherein represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CR 5 or N; 

A' is NR5, 0, S, or C(O); 

each A2 is independently CR5, C(R)2, N, NR5,0, S, or S(O)2; 

R2 is or 

X2 is N or CR5; 

R and R4 are H; 

each R is independently 1, D, halogen, h , CN, --NO2,-SR6 R -NHR, -NRR, 

S(O)2N(R')2-, -S(O)2R 6 -, -()R 6, -C(O)OR, -C(O)NRG'R,-NR 6S(O)2R,-S(O)R6 , 

-S(O)NR 6R', --- NR6S(O)R, C1-C6alkyl, C2-Calkenyl, C4-CScycloalkenyl, C2-C6alkvnyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; or 

two R together with the atoms to which they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; or 

two geminal R 5 can form an oxo group; 

R 6 and R7 are independently, at each occurrence H, D, Ci-Csalkyl, C2-Csalkenyl, C4

Cscycloalkenyl, C2-C8alkynl, C3-Cscycloalkyl, heterocyclyl, aryl, ori heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatorns selected from the group consisting of N, S, 

P and 0; or 
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R6 and R' together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR, 0, S, or S(O)2.  

1003081 Embodiment 1-2. The compound of Embodiment 1-1, wherein X1 is 0.  

[003091 Embodiment 1-3. The compound of Embodiment I-1, wherein X1 is S.  

1003101 Embodiment 1-4. The compound of any one of Embodiments I-1 to 1-3, wherein R2 is 

[00311] EmbodimentI-5. The compound of any one of Embodiments 1-1 to 1-3, wherein R. is 

[003121 Embodiment-6. The compound of anyone of Embodiments I-1 to 1-5, wherein the 

are single bonds in the ring comprising A2, thereby forming a saturated ring.  

[003131 EmbodimentI-7. The compound of anyone of Embodiments 1-1 to 1-5, wherein R, is 

AA S - A2 

A2 

1003141 Embodiment 1-8. Thecompoundof Embodiment1I-7, whereineach A2 isindependently 

C12 or 0.  

1003151 Embodiment 1-9. The compound of any one of Embodiments I-1 to 1-5, wherein R, is 

N N 
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1003161 Embodiment 1-10. The compound of any one of Embodiments 1-1 to 1-5, wherein R, is 

methyl.  

1003171 Embodiment-11. The compound of any one of Embodiments 1-1 toI-9, wherein the 

compound is of formula: 

2O O 
A 2==A2 

A 2 N NS 

AX2-N\ H H 
A A 

[00318] Embodiment-12. The compound of Embodiment-1, which is 

N N 

NO 

N-((1,2,3,5,6,7-(exahydro-s-indace[-4-y1)carbamoyl)-6,7-dihdro-5H-pyrazolo[5,

b][1,3]oxazine-3-sulfonamide.  

[00319] Embodiment1-13. The compound of Embodiment I-1, which is 

N N 
H H 

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-y)carbamoy)methnesulfonamide.  

1003201 Embodiment 1-14. The compound of Embodiment I-1, which is selected from the 

group consisting of 
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1003211 Embodimet1-15. Aph'trmaceutical composition comprising acompoundof an-yone 

of Embodiments 1-1to 1-14 and aphrmaceuticall acceptable carrier.  
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1003221 Embodiment1-16. A method of treatment or prevention of a disease, disorder or 

condition including the step of administering an effective amount of a compound of any one of 

Embodiments I-1 to 1-14, or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, 

isomer, or tautomer thereof, to thereby treat or prevent the disease disorder or condition.  

1003231 Embodiment1-17. Themethod of Embodiment1-16, wherein the disease, disorder or 

condition is responsive to inhibition of inflammasome.  

1003241 Embodiment1-18. Themethodof Embodiment1-16 or1-17, wherein the disease, 

disorder or condition is one which is responsive to inhibition of activation of the NLRP3 

inflammasome.  

[003251 Embodiment-19. Themethodof EmbodimentI-16 orI-17, wherein the disease, 

disorder or condition is responsive to modulation of one or more of IL-6, IL-$, IL-17, IL-18, 

IL-ct, IL-37, IL-22, IL-33 and Thl7 cells.  

1003261 Embodiment 1-20. The method of anyone of Embodiments 1-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition of the immune system.  

1003271 Embodiment 1-21. The method of anyone of Embodiments 1-16 to 1-19, wherein the 

disease, disorder or condition is an inflammatory disease disorder or condition or an autoimmune 

disease disorder or condition.  

[00328] EmbodimentI-22. The method of anyone of Embodiments 1-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition of the liver.  

[003291 EmbodimentI-23. The method of anyone of Embodiments 1-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition of the lung.  

[003301 EmbodimentI-24. The method of anyone of Embodiments 1-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition of the skin.  

[003311 EmbodimentI-25. The method of anyone of Embodiments 1-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition of the cardiovascular system.  

[003321 EmbodimentI-26. The method of anyone of Embodiments 1-16 to 1-19, wherein the 

disease, disorder or condition is a cancer, tumor or other malignancy.  
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1003331 Embodiment-27. The method of any one of Embodiments I-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the renal system.  

1003341 Embodiment1-28. The method of any one of Embodiments I-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the gastro-intestinal tract.  

1003351 Embodiment1-29. The method of any one of Embodiments I-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the respiratory system.  

1003361 Embodiment-30. The method of any one of Embodiments I-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the endocrine system.  

1003371 Embodiment1-31. The method of any one of Embodiments I-16 to 1-19, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the central nervous system 

(CNS).  

[003381 Embodiment I-32. Themethodof any one of Embodiments1-16toI-19, wherein the 

disease, disorder or condition is selected from the group consisting of constitutive inflammation, 

the cryopyrin-associated periodic syndromes (CAPS), Muckle-Wells syndrome (MWS), familial 

cold autoinflammatory syndrome (FCAS), neonatal-onset multisystem inflammatory disease 

(NOMILD), autoinflammatory diseases, familial Mediterranean fever (FMF), TNF receptor 

associated periodic syndrome (TRAPS), mevalonate kinase deficiency (MKD), 

hyperimmunoglobulinemia D, periodic fever syndrome (HIDS), deficiency of interleukin I 

receptor (DIRA) antagonist, Majeed syndrome, pyogenic arthritis, pyoderma gangrenosum and 

acne (PAPA), haploinsufficiency of A20 (HA20), pediatric granulomatous arthritis (PGA), 

PLCG2-associated antibody deficiency and immune dysregulation (PLAID), PLCG2-associated 

autoinflammation, antibody deficiency and immune dysregulation (APLAID), sideroblastic 

anemia with B-cell immunodeficiency, periodic fevers, developmental delay (SIFD), Sweet's 

syndrome, chronic nonbacterial osteomyelitis (CNO), chronic recurrent multifocal osteomvelitis 

(CRMO) and synovitis, acne, pustulosis, hyperostosis, osteitis syndrome (SAPHO), autoimmune 

diseases including multiple sclerosis (MS), type-1 diabetes, psoriasis, rheumatoid arthritis, 

Behcet's disease. Sjogren's syndrome, Schnitzler syndrome, respiratory diseases, idiopathic 

pulmonary fibrosis (IPF), chronic obstructive pulmonary disorder (COPD), steroid-resistant 

asthma, asbestosis, silicosis, cystic fibrosis, central nervous system diseases, Parkinson's disease, 

Alzheimer's disease, motor neuron disease, Huntington's disease, cerebral malaria, brain injury 
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from pneumococcal meningitis, metabolic diseases, Type 2 diabetes, atherosclerosis, obesity, 

gout, pseudo-gout, ocular disease, disease of the ocular epithelium, age-related macular 

degeneration (AMD), corneal infection, uveitis, dry eye, kidney disease, chronic kidney disease, 

oxalate nephropathy, diabetic nephropathy, liver disease, non-alcoholic steatohepatitis, alcoholic 

liver disease, inflammatory reactions in skin, contact hypersensitivity, sunburn, inflammatory 

reactions in the joints, osteoarthritis, systemic juvenile idiopathic arthritis, adult-onset Still's 

disease, relapsing polychondritis, viral infections, alpha virus infection, Chikungunya virus 

infection, Ross River virus infection, flavivirus infection, Dengue virus infection, Zika virus 

infection, flu, HIV infection, hidradenitis suppurativa (HS), cyst-causing skin diseases, cancers, 

lung cancer metastasis, pancreatic cancers, gastric cancers, myelodisplastic syndrome, leukemia, 

polymyositis, stroke, myocardial infarction, Graft versus Host Disease, hypertension, colitis, 

helminth infection, bacterial infection, abdominal aortic aneurism, wound healing, depression, 

psychological stress, pericarditis, Dressler's syndrome, ischaemia reperfusion injury, and any 

disease where an individual has been determined to carry a germ line or somatic non-silent 

mutation in NLRP3.  

[00339] EmbodimentI-33. The method of Embodiment1 -15, wherein the disorder is selected 

from the group consisting of a bacterial infection, a viral infection, a fungal infection, 

inflammatory bowel disease, celiac disease, colitis, intestinal hyperplasia, cancer, metabolic 

syndrome, obesity, rheumatoid arthritis, liver disease, hepatic steatosis, fatty liver disease, liver 

fibrosis, non-alcoholic fatty liver disease (NAFLD), and non-alcoholic steatohepatitis (NASH).  

[00340] Embodiment -34. The method of Embodiment 1-33, wherein the disorder is non

alcoholic steatohepatitis (NASH).  

[00341] Embodiment1-35. The method of anyone of Embodiments 1-16 to 1-34, wherein the 

treatment or prevention of the disease, disorder or condition is performed on mammal.  

[00342] Embodiment 1-3 The method of Embodiment 1-35, wherein the mammal is a human 

subject.  

[00343] Embodiment 1-37. A method of modulating the activity of a biological target 

comprising the step of exposing the biological target to a compound of any one of Embodiments 

I- Ito 1-14, or a pharmaceutically effective salt, solvate or prodrug thereof.  
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1003441 Embodiment-38. The method of Embodiment1-37, wherein the biological target may 

be selected from the group consisting of theNLRP3 inflammasome, IL-6, IL-1, IL-17, IL-18, 

IL-Ia, IL-37, IL-22, IL-33 and Th17 cells.  

[003451 Embodiment 1-39. Use of a compound of any one of Embodiments 1-1 to 1-14 in the 

treatment of a disease, disorder or condition that is responsive to inhibition of inflammasome.  

[003461 Embodiment 1-40. A compound of any one of Embodiments -1 to 1-14 for use in the 

manufacture of a medicament for treating a disease, disorder or condition that is responsive to 

inhibition of inflammasome.  

1003471 Embodiment 11-1. A compound of formula Ia: 

0 0R 

RI   N N 
I I 
R3 R4  (1a) 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer 

thereof, 

wherein: 

1 i S N-CN C-NO2 
X'isOS, ,or H 

RiIs selected from the group consisting of an optionally substituted C1-Calkyl, 

optionally substitutedC-Calkenyl, optionally substitutedCI-Calkynyl,-(C2)-O-(C2)m

AA2  A A 2 A2 -A 
/ A2 A N.A2 A N- N 'A2 

A A A 2 A   AA2 2 A" A2 A~ 

A2  A2  2 

A- > A A-, A2A2A A ZA2  A2 

A +A//A2

N 
AA   N A2 A N 2 A2' 

A2 2 A  2 2-2 

A 2 A- A N A2 

'/ ZrA / I\A 
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A'- A 2  A" A 2  A A2 

A2A2 2 /2AA - A 

A A 2 A \ \  AA A A2 

A2 A2 A A2 A 2 || ||2 
A   A4\A 

A2  K ; \ A2 A2
A2 A 2 A 2  A 2 A ' 2 

A A 2  A 2  A 2 

1 A 1 1  A A 

Ar and A A2 

wherein - represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CR' aor N; 

A' is NRa, 0, S, or C(O); 

each A2 is independently CR a, C(R)2, N, NR5 a, 0, S, or S(O)2; 

R2 Is X o 

X is N or CR ; 

R3 and R4 are H; 

each R5a is independently H, D, halogen, OH, CN, -N--O2,---OR6 , -NHR, -NR R7, 

--S(O)2N(Re)2-,- -S)2, -C-R,-()R,-CON-7-RS()R,-()G 

-S(O)NR6R, -NRS(O)R7 , C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Csalkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH-C3-Cscycloalkyl; or 

two R5a together with the atoms to which they are attached can form C-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; or 

two geminal R 5 can form an oxo group; 

each R5' is independently H, D, halogen, OH, CN, -NO,-SR, -OR, -NHR, -NRR , 

S(O)2N(R)2-, -S(O)2R, -C(O)R, -C(O)OR, -C(O)NRR7,-NRS(O)2R7, -S(O)R6 , 

-S(O)NR 6 R7, -NRS(O)R 7, C1-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; or 
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two RIb together with the atoms to which they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; 

R and R are independently, at each occurrence H, D, C-Calkyl, C2-Csalkenyl, C4

Cscycloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; or 

R and R together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A 2 

is N, N , S, or S(0)2.  

[00348] Embodiment 11-2. A compound of formula Ib: 

0 0 X, 

S2R 
R N N 

I I 
R 3  R4 (4b) 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer 

thereof, 

wherein: 

1 -O-N-CN =C-NO 2 
X, is0, S, ,or H ; 

R is selected from the group consisting of an optionally substituted C-Calkyl, 

optionally substituted CI-Calkenyl, optionally substituted C-Calkynyl, -(CH2)m-0-(CH2)m

CH3.  

A2   A  2 A2-A2 

NN A A -A A A -N \A2 

/+ A2~A 

A A2  A A 2  A A AA 2 :A2 
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A2  2A
2 .2 

A A A A A2  A A A2  A A -A2 

A2 A 2  A-A2 
NA N N N2 
N-A2 2  A A 

A 2 AA AA 2 AL 

A2. A 2   A2A2 A A 

//~ A \>N~ A.--.A7 A.  

A 2 A2- -A A AA -/A 
A A2 

1   A A A 

A A   A A   A A  a2 A A 2=A2 

A 2  A" A ' NIA A2 

A IA(, A- A\ A2 A 
o ring; A 

AahAi i2 d 

acA2 i   C C(a) , NOS 
A2 R A As or 2 ; 

X2 sA2 NA rR A A2,2 

1 4 A  AA2 
AA A~ A   A 

Rd ARAe 

eachA is independently H ,Raoen HC,-N2-SorOR,-NR,-N;7 

R~andR~ared 

eachRAis independentlyH, algnHCN-0-R-R, oHr,-NNR; 

-S(O)2N(R 6)2-, -S(O)R6, -C(O)R,-C(O)OR6 ,-C(O)NR 6R7,NRS(O)2R 7,-S(O)R', 

-S(O)NR6 R, -NRS(O)R 7 , C-Calkyl, C2-Calkenyl, C4-Cscloalkenyl,C2-Calkynyl, C3

Cscycloalkyl,heterocyclyl,aryl,heteroaryl, or-CH2-C3-Cscycloalkyl; wherein theC1-Calkyl, 
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C2-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Ccycoalkyl, heterocyclyl, aryl, heteroaryl, 

and -C12-C3-CScycloalkyl are optionally substituted with D, halogen, C-Calkyl, -ORV, -NI-H2, 

NH(C1-C6alkyl), or -N(C1-C6alkyl)2; or 

two R t ogether with the atoms towhich they are attached can form C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen., C-Calkyl, -OR, -NH2, -NH(C1

Calkyl), or -N(Ci-C6alkyl)2; or 

two geminal R 5can form an oxo group; 

each R° is independently H, D, halogen, OH, CN, -NO2,-SR 6, -OR, -NHR, -NRR,, 

S(0)2N(R 0 )2-, -S(O)2R, -C(O)R 6, -C(O)OR 6 , -C(O)NR 6R',-NR6 S(O)2R, -S(O)R, 

-S(O)NR R-NR S(O)R ,Ci-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, or C2-Calkynyl; 

wherein the C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, and C2-Calkynyl are optionally 

substituted with D, halogen, -OR,-NH2,-NH(C-Calkyl), or -N(C1-CGalkyl)2; 

R and R are independently, at each occurrence H, D, C1-Csalkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-Csalkynyl, C3-CscVloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Calkl, C2-Csalkenyl, C4-Cscycloalkenyl, C2-CGalkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, Ci

Csalkyl,-OH, -0-CI-C6aikyl, -NH2, -NH(Ci-C6alkyl), or -N(C-Calkyl)2; or 

R6 and R together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR"a, , S, or S(O)2.  

[003491 Embodiment 11-3. A compound of formula Ic: 

S R 2 

RF N N 
I I 
R 3  R4  (Ic) 

138



WO 2018/136890 PCT/US2018/014728 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer 

thereof, 

wherein: 

1 QN-CN +C-NO 2 
X isO,S, ,or H 

R is selected from the group consisting of an optionally substituted C1-Calkyl, 

optionally substituted CI-Calkenyl, optionally substituted C1-COalkynyl, -(CH2)m-O-(CH2)m

CH3.  

A2 A2 2 A2=A2 
A A 2  A A2  A N A AN 

A. A2 A '-A 2 A 2 A2 A2 

A A A2 A A"A
2 2A A 2 

N A A2  \N A2 \ N A AA 

/I A~ 

A2  7A2 A2 A2:

A N 2 A _ N 2 A N \ A A N -A2 

A A 2 A AA A A2 2 

A2 2A 2  A 
A2 A A2 A A2 

A2' A2 2  A A2 
A2A 2 A2 A2 2 2 

A A=A 

A 1  A2 2  /A 1 A2  A A2 

-- A -N2 -N 
A2  A\ N % 'A 2 

A2 

A   AA A A 2 /an AA; 

o e A icA2 
AAn d C N; Al A, A   A 

A'A 
"'-A 2 

A ,A A AA2 

onoror 2iannarmaArig 

eachisinepedentyC2=orN 
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A' is NR-5 , 0, S, or C(O); 

each A2 is independently CR5a, C(R5
a)2, N, NRa, 0, S, or S(O)2; 

R2 is X ; 

X2 is N orCib; 

R and R4 are H; 

each R5
a is independently H, D, halogen, OH, CN, --N2,---SR ,-OR,-NR,-NRR, 

-S(O)2N(R 6)2- -S(O)2R , -C(O)R6 , -C(O)OR, -C(O)N R-,-NR 7 ,-S(O)2R S(O)R , 

-S(O)NR 'R, -NRS(O)R', C1-C'6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3

Cscycloalkl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Csycloalkvl; wherein the C1-Calkyl, 

C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -CH2-C-Cscycloalkyl are optionally substituted with D, halogen, C-Calkyl, -OR, -NH2, 

NH(Ci-Calkyl), or -N(CI-C6alkyl)2; or 

two Rstogether with the atoms to which they are attached can form C3-Csycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen, C-C6alkyl, -OR, -NH-, -NH(Ci

Calkyl), or -N(CI-Csalkyl)2; or 

two geminal R5a can form an oxo group; 

each R5 bis independently H, D, halogen, OH, CN. -NO2,-SR-, -OR, -NHR, -NR R,

S(O)2N(R6)2-, -S(O)2R6, -C(O)R, -C(O)OR, -C(O)NRR7,-NR 6 S(O)2R7, -S(O)R , 

-S(O)NR R7, -NR 6 S(O)R7, C1-Calkyl, C2-C6alkenyl, C4-Csccloalkenyl, or C2-CGalkynyl; 

wherein the C1-C6aikyl, C2-Calkenyl, C4-Cscycloalkenyl, and C2-C6alkynyl are optionally 

substituted with D, halogen, -OR, -NH2, -NH(C1-CGalkyl), or -N(C1-C6akVl)2; 

R 6 and R7 are independently, at each occurrence H, D, C-Csalkyl, C2-Csalkenyl, C4

Cscycloalkeny, C2-CsakynyiC3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3

Cicycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, C1

Calkyl,-OH, -O-CI-Calkyl, -NH2, -NH(C1-C6alkyl), or -Ni(1-Calkl)2; or 
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R6 and R' together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR5 , O, S, or S(O)2 .  

1003501 Embodiment 11-4. A compound of formula Id: 

0 0 X0 
S R2 

R1  N N 
I I 
R3 R4  (Id) 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer 

thereof, 

wherein: 

X1 -0 +N-CN, 0, C-NO2 

R' is selected from the group consisting of an optionally substituted C1-Calkyl, 

optionally substituted C1-C6alkynyl,-(C2)--(CH)m-CH3, 

A2  A2 2_ 
A N A2  A- 2 A N ZA N A 

A A2  A A A 2  A 2

2 A 
AA A2A A A2A A 

A A29   NA A2  N AN A2 -- 2 A2 
AA 2 2  A -- A 2 

A N'A2 A A   A NA NA2 

A A 2  A A 2  A -A A2--A2 

A ! 2 /1 A I 

2A 

A2  
2 A/

/- A--_-A A-141
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A'- A 2  A" A 2  A A2 

2 2 A 2 / --

A 

A  AAA 

A1  ;1 A1  1 AA 

whereinA'A ,and A A 2 

wherin -represents asingle bond or adouble bond proided that the ring comprising 

one or more A2 isanon-aromatic ring; 

each Ais independently CRgaor N; 

A'isNRa, , S,orC(O); 

each A2 is independentlyCR, C(Ra2 N,NR, , S,orS(O)2; 

R2 is ;\ 

R3 and R4 areH; 

each Rsais independently H, D,halogen, OH, CN, -NO,-SR6 , -OR6 , -NHR6 , -NRR, 

-S(O)NiR R.,-NRS(O)R7 , Ci-Csalkyl, C2-Csalkenyl, C4-Cscycloalkeny, C2-Csalkynyl, C3

Cscyloalkylheterocyclyl, aryl, heteroarl, or-CH2-C3-Cscycloalkyl; wherein the C-Csalky, 

C2-Csalkenl, C4-Cscycloakeny, C2-CalkynylC3-Cscycloalky, heterocylyl, aryl heteroary, 

and -CH2-C3-Cscycloalkyare optionally substituted with Dhalogen, C1-Csalkyl,-OR6 , -NHI

NH(C-C2alkyl), or -N(C-Calkyl)2; or 

two Ratogether with the atoms to which they are attached can form C3-Csccloalky1, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyland heteroaryl contain 1-3 heteroatoms 

selected from the group consisting ofN, S, Pand 0;wherein the C-Cscycoakyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with Dhalogen, C-Calky, -OR,-NH2, -N(C1

Coalkyi), or -N(C1-Csalkyl)2; or 

two genminal Rsacan form an oxo group; 

142



WO 2018/136890 PCT/US2018/014728 

each R5 ' is independently H, D, halogen, 01-1, CN, -NO2,---SR 6, -OR i, -NHR,-NRR,

S(O)2N(R 6)2- --S())2R 6 , -C(O)R, -C(O)OR6 , -C(O)NR R7,-NRS(O)2R7, -S(O)R, 

-S(O)NR 6T, --NRS(O)R7, C-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, or C.-C6alkynyl; 

wherein the C1-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, and C2-C6alkynyl are optionally 

substituted with D, halogen, -OR, -NH2, -NH(C1-Calkyl), or -N(C1-Calkyl)2; 

R and R7 are independently, at each occurrence H, D, C1-Csalkyl, C2-Csalkenyl, C4

Cscycloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C1-Calkyl, C2-Calkenyl, C4-Ccycloalkenyl, C2-Calkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, and heteroariyl are optionally substituted with D, halogen, C1

Calkyl, -OH, -O-Cl-C6alkyl, -NH2, -NH(Ci-C0alkyl), or -N(C1-C6alkyl)2; or 

R 6 and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N. S, P and 0; 

each m is independently an integer from one to 4; and 

n is an integer from zero to 5; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, N , S, or S(0)2.  

[00351] Embodiment1I-5. The compound of any one of Embodiments II-1 tolI-4, whereinR' 

is selected from the group consisting of: 

A 2  A2 2 2-A2 

A N~ *ZA2 A.-N-A2  A N -A2 2 A :A A A2 

2 A22 2 A NA A2  A A N A 2 AA 

A2 AA2 1A2 A A N A2 A A   A 

A A A 2 A A A   2 

13A 2 

~A 2  N~A2  A ,,<2 AA~ 
A I 2  A-A 2  2 

-;Ar 2  A: A A 
A2  ~ 2  \A 2 /Az::Z 'A2 

143 :1



WO 2018/136890 PCT/US2018/014728 

/2 A 2 A2 A2-A2 

A A fA a A2 A 2 

A2  \ A   AA2 

A A2 2AA 2A 

S A2 A A2 / AA A2 

A 2 A 

A 

--- A 2~AA A A   

n A2A 2A2 

A, , an A .1 

[003521 Embodiment1II-6 The compound of any one of Embodiments1II-1to1II-5, wherein X 

is0O.  

[00353]1Embodiment1II-7 The compound of any one of Embodiments1II-1to1II-5, wherein X 

is S.  

[003541 Embodiment1II-8 The compound of any one ofEmbodimentsI-1to1II-3 andII-5 to 

1-7, whereinPR2is X2 

[003551 Embodiment1I-9.The compound of any one of Embodiments II-1toII-3 andII-5 to 

II-7, wherein R2is 

1003561 EmbodimentI-10. The compound of any one of Embodiments II-1toI-9, wherein 

the --- are single bonds in the ring comprising A2, thereby forming asaturated ring.  

1003571 Embodiment I~I1 The compound of any one of Embodiments II-1toI-10, wherein 

AA 
A2 

A2 

-- A; 2 

A2 A 

R'is.  

[003581 Embodiment 11-12. The compound of Embodiment I-11, wherein each A2 is 

independently Cil or0 .  

144



WO 2018/136890 PCT/US2018/014728 

1003591 Embodiment 11-13. The compound of any one of Embodiments 11-1 to 11-10,wherein 

R 5a 

R5 a 

R' is.  

[003601 Embodiment II-14. The compound of any one of Embodiments II-1 to 11-10, wherein 

N N 

R' is 

[003611 Embodiment I-15. The compound of any one of Embodiments I-1 to 11-10, wherein 

R 5a 
N N 

R1 is0 

1003621 Embodiment11-16. The compound of any one of Embodiments 11-1Ito 11-15, wherein 

R' is methyl.  

1003631 Embodiment 11-17. The compound of any one of Embodiments 11-1 to 11-3 and II-5 to 

11-16, wherein the compound is of formula: 

A 2' N NS 

A2-N H H 

AA 

[00364] Embodiment1I-18. The compound of EmbodimentII, which is 

0 0 0 

45 

N 0 

N-((I1,3, ,5,6,7-hexah'ydr-o-s-indacen-4-yi)carbamnovl}6,7-dliydro-5H--pyrazolo[5,1 

b]11,3]oxazine-3-slfonaide, or a pharmaceuticaily acceptable salt thereof.  
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1003651 Embodiment 11-19. The compound of Embodiment 1-1, which is 

0,, 
.. N N 

I I 
H H 

N-((1,2,3,5,6,7-hexahydro-s-indacen-4-vl)carbamoyl)methanesulfonamide, or a 

pharmaceutically acceptable salt thereof.  

[00366] EmbodimentII-20. ThecompoundofEmbodimentH-I,Iwhichis 

0 

N 

0 / N N 
H H 

or a pharmaceutically acceptable salt thereof 

[00367] Embodiment1I-21. The compound of Embodiment I-1, which is 

N / N> 

/ N N 
H H 

or a pharmaceutically acceptable salt thereof.  

[00368] EmbodimentI11-22. The compound of Embodiment II-1, which is selected from the 

group consisting of 
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0 N

N'000 N'00 
~~~~~~ r~\ 'S 0 N 

00 0-H 

N N~ NN N NS N--e 

N 00N 

00 

0 ,SS 0 00 0 !NNS 0 

NH, NO NN 
0 -1 ~N N 

00 

00 

N' 
N 

N' 0 N0 N\- 1,0 00 

ILI, 'I' N "N N N' \N 
0H ==Nnc 

N 0' 

N~ 00 

5'N N 

[003691 Em-bodiment1-23. The compound of Embodiment 1-, which is selected fromnthe 

group consisting of 
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0 0 0 no 
0 N Ni 0 

10 N,4 

'k N N SJ 

Ni N 
N NI HH H 

00 

0- N N 

~ ~ N.  

-N N "N NOH H W OH H OHj H 

00 000 0' o 0 

H, "/ ! -W 
N- _O~ SO N N) 

NN N 

- N 

0 7-N 0 NN 

N 0 
N 

d'H WAI48



WO 2018/136890 PCT/US2018/014728 

N~IJ I KJ<N N NSH H 
H H H N '- ~ H H 

0N NN ~ 

0 

I! 0 0 : 
ONN N N 

H~ H H H- H H 
0/ ~- 0,:/ 0 

N0 0 

Is/A N N N~ N 
HN HN NH~ \ 

'N\ H N ~~ 

00 

-~o 00 
f~~~0  s \ 

0 N, N N N 
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NN-- N- 6 
0 ~ N ~00 

" N 'iN NN N 
0OH H NH H H H 

00 

0 N NK 
O H H JH H S 

"N N N 0 H H 
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" N<0N N N N 
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N N 
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N-~~~ 0s1~~ ~0 

Is 0~, 0 N N 
N N 0'N N -- H H 
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NN 

0 NN 
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N N 
NF F 00 FNN 

O\H HN 

N- N - <' 

N 0 N 'N, 
H H 

g', l,1' 9N 
,v N N 

0 - H H H H 

N 'N' N 

N H H 

0151



WO 2018/136890 PCT/US2018/014728 

NN N ~ ''N N "N 0  H 0 H HI 
0H HHH1 

N 
'NN-/ 

-N N ~I-N 0 ' 
~~- - k' NN~ NN N N/~N N H H ~ H H "N N 

H HH 
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N, 001 N )~j 

N' N2 .; N JN 
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N- N-~ K 
H0 000 

[003701 Embodiment 11-24. The compound of any one of Embodiments 11-1 to 11-4, which Is 

selected from the group consisting of 
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Nj 00 0 

H ~HIH 0 N 91 J' N 

N, 
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1003711 Embodiment 11-25. A pharmaceutical composition comprising a compound of any one 

of Embodiments II-1 to 11-24 and a pharmaceutical acceptable carrier.  

1003721 Embodiment 11-26. A method of treatment or prevention of a disease, disorder or 

condition including the step of administering an effective amount of a compound of any one of 

Embodiments II-1 to 11-24, or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, 

isomer, or tautomer thereof, to thereby treat or prevent the disease disorder or condition.  

1003731 Embodiment 11-27. The method of Embodiment 11-25, wherein the disease, disorder or 

condition is responsive to inhibition of inflammasome.  

1003741 Embodiment 11-28. The method of Embodiment 11-26 or 11-27, wherein the disease, 

disorder or condition is one which is responsive to inhibition of activation of the NLRP3 

inflammasome.  

[003751 Embodiment 11-29. The method of Embodiment 11-26 or11-27, wherein the disease, 

disorder or condition is responsive to modulation of one or more of IL-6, IL-$, IL-17, IL-18, 

IL-ct, IL-37, IL-22, IL-33 and Thl7 cells.  

1003761 Embodiment 11-30. The method of any one of Embodiments 11-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition of the immune system.  

1003771 Embodiment 11-31. The method of any one of Embodiments 11-26 to I-29, wherein the 

disease, disorder or condition is an inflammatory disease disorder or condition or an autoimmune 

disease disorder or condition.  

[00378] Embodiment 11-32. The method of any one of Embodiments II-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition of the liver.  

[003791 Embodiment 11-33. The method of any one of Embodiments II-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition of the lung.  

[003801 Embodiment 11-34. The method of any one of Embodiments II-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition of the skin.  

[003811 Embodiment 11-35. The method of any one of Embodiments II-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition of the cardiovascular system.  
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1003821 Embodiment 11-36. The method of any one of Embodiments 1-26 to 11-29, wherein the 

disease, disorder or condition is a cancer, tumor or other malignancy.  

1003831 Embodiment 11-37. The method of any one of Embodiments 1-26 to 1I-29, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the renal system.  

1003841 Embodiment 11-38. The method of any one of Embodiments 1-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the gastro-intestinal tract.  

1003851 Embodiment 11-39. The method of any one of Embodiments 1-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the respiratory system.  

1003861 Embodiment 11-40. The method of any one of Embodiments 1-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the endocrine system.  

1003871 Embodiment 11-41. The method of any one of Embodiments 1-26 to 11-29, wherein the 

disease, disorder or condition is a disease, disorder or condition is of the central nervous system 

(CNS).  

[003881 Embodiment 1-42. The method of any one of Embodiments 11-26 to 11-29, wherein the 

disease, disorder or condition is selected from the group consisting of constitutive inflammation, 

the cryopyrin-associated periodic syndromes (CAPS), Muckle-Wells syndrome (MWS), familial 

cold autoinflammatory syndrome (FCAS), neonatal-onset multisystem inflammatory disease 

(NOMILD), autoinflammatory diseases, familial Mediterranean fever (FMF), TNF receptor 

associated periodic syndrome (TRAPS), mevalonate kinase deficiency (MKD), 

hyperimmunoglobulinemia D, periodic fever syndrome (HIDS), deficiency of interleukin I 

receptor (DIRA) antagonist, Majeed syndrome, pyogenic arthritis, pyoderma gangrenosum and 

acne (PAPA), haploinsufficiency of A20 (HA20), pediatric granulomatous arthritis (PGA), 

PLCG2-associated antibody deficiency and immune dysregulation (PLAID), PLCG2-associated 

autoinflammation, antibody deficiency and immune dysregulation (APLAID), sideroblastic 

anemia with B-cell immunodeficiency, periodic fevers, developmental delay (SIFD), Sweet's 

syndrome, chronic nonbacterial osteomyelitis (CNO), chronic recurrent multifocal osteomyelitis 

(CRMO) and synovitis, acne, pustulosis, hyperostosis, osteitis syndrome (SAPHO), autoimmune 

diseases including multiple sclerosis (MS), type-1 diabetes, psoriasis, rheumatoid arthritis, 

Beheet's disease. Sjogren's syndrome, Schnitzler syndrome, respiratory diseases, idiopathic 
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pulmonary fibrosis (IPF), chronic obstructive pulmonary disorder (COPD), steroid-resistant 

asthma, asbestosis, silicosis, cystic fibrosis, central nervous system diseases, Parkinson's disease, 

Alzheimer's disease, motor neuron disease, Huntington's disease, cerebral malaria, brain injury 

from pneumococcal meningitis, metabolic diseases, Type 2 diabetes, atherosclerosis, obesity, 

gout, pseudo-gout, ocular disease, disease of the ocular epithelium, age-related macular 

degeneration (AND), corneal infection, uveitis, dry eye, kidney disease, chronic kidney disease, 

oxalate nephropathy, diabetic nephropathy, liver disease, non-alcoholic steatohepatitis, alcoholic 

liver disease, inflammatory reactions in skin, contact hypersensitivity, sunburn, inflammatory 

reactions in the joints, osteoarthritis, systemic juvenile idiopathic arthritis, adult-onset Still's 

disease, relapsing polychondritis, viral infections, alpha virus infection, Chikungunya virus 

infection, Ross River virus infection, flavivirus infection, Dengue virus infection, Zika virus 

infection, flu, HIV infection, hidradenitis suppurativa (HS), cyst-causing skin diseases, cancers, 

lung cancer metastasis, pancreatic cancers, gastric cancers, myelodisplastic syndrome, leukemia, 

polymyositis, stroke, myocardial infarction, Graft versus Host Disease, hypertension, colitis, 

helminth infection, bacterial infection, abdominal aortic aneurism, wound healing, depression, 

psychological stress, pericarditis, Dressler's syndrome, ischaemia reperfusion injury, and any 

diseasewhere an individual has been determined to carry a germ line or somatic non-silent 

mutation inNLRP3.  

[00389] Embodiment1 -43. The method of Embodiment1 -26, wherein the disorder is selected 

from the group consisting of a bacterial infection, a viral infection,a fungal infection, 

inflammatory bowel disease, celiac disease, colitis, intestinal hyperplasia, cancer, metabolic 

syndrome, obesity, rheumatoid arthritis, liver disease, hepatic steatosis, fatty liver disease, liver 

fibrosis, non-alcoholic fatty liver disease (NAFLD), and non-alcoholic steatohepatitis (NASH).  

[00390] Embodiment 11-44. The method of Embodiment 11-43, wherein the disorder is non

alcoholic steatohepatitis (NASH).  

[00391] Embodiment 11-45. The method of any one of Embodiments 11-26 to 11-44, wherein the 

treatment or prevention of the disease, disorder or condition is performed on a mammal.  

[00392] Embodiment 11-46. The method of Embodiment 11- 45, wherein the mammal is a 

human subject.  
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1003931 Embodiment 11-47. A method of modulating the activity of a biological target 

comprising the step of exposing the biological target to a compound of any one of Embodiments 

II-1 to 11-24, or a pharmaceutically effective salt, solvate or prodrug thereof.  

[003941 Embodiment 1-48. The method of Embodiment II-47, wherein the biological target 

may be selected from the group consisting of the NLRP3 inflammasome, IL-6, IL- I, IL-17, IL

18, IL-la, IL-37, IL-22, IL-33 andTh17 cells.  

1003951 Embodiment 11-49. Use of a compound of any one of Embodiments 1I-1 to 1-24 in the 

treatment of a disease, disorder or condition that is responsive to inhibition of inflammasome.  

1003961 Embodiment 11-50. A compound of any one of Embodiments 11-1 to 1-24 for use in the 

manufacture of a medicament for treating a disease, disorder or condition that is responsive to 

inhibition of inflammasome.  

[003971 Embodiment III-1. A compound of formula If: 

0 
X1 

R"S N ' N . 2 
I I 
R 3  R 4  ( 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tatomer 

thereof, 

wherein: 

X is 0 or S; 

Ris selected from the group consisting of 

2 A 22 A2- A2 

A N/2 s .... 2  A   
' N \ A 2 

A A 2  A A   A A A A2 A2  A2 

~> 2 ~A A2 A2 / 
A. - 2 / A2  A2 2 2 

A N ANA A N A N 'A 

Aand A 2 A 2 

wherein represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CR 5or N; 
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each A2 isindependentlyCR 2 , C(Ra2)2, N, NR 2  , S, or S(O)2; 

Rh2 ,Rb
6 

R2 is or R 54 

X2 is N or CRb; 

R 3 and R4 are H; 

each R5
ai is independently H, D, halogen, OH, CN, -N02,-SR6 ,-OR,-NHR,-NRR7 , 

-NR6C(O)R 6,-NR 6C(O)OR,-NR6C(O)NR, C-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycioalkyl; wherein the 

C1-Calkyl, C2-Calkenyl, C4-CscVcloalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C-Ccycloalkyl are optionally substituted with D, -CN, halogen, Ci

C6alkyl, -OR, -NH2, -NH(CI-Calkyl), -N(CI-C6alkyl)2, -NR6C(O)OR ,or -NR6C()R6 ; 

each R5
a

2 is independently H, D, halogen, OH, CN, -NO2,-SR 6, ---OR, ---NR6  NRR', 

-C(O)R,-S(O)2R,-C(O)OR 6 , -C(O)NR 6 , C-C alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2

Calkynyl, C3-Cscycloalkl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

CI-C6aikvl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -Cl-2-C-Ccycloalkyl are optionally substituted with D, -CN, halogen, Ci

C6alkyl, -OR, -NH2, -NH(C-CGalkyl), -N(CI-Calkyl)2, -NR6C(O)OR 6, ---NR6C(O)R6 , 

NR6C(O)NR6 , -NR6 C(O)R_, or ---NRS(O)2R; or 

two Ra2 togetherwith the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen, C1-Calkyl, -OR, -NH, -N(Cj-Calkyl), -N(C1-C6alkyl)2, 

-S(0)2-R 6, -COR 6 , -NR6 C(O)0R6 , ---NR6 C(O)R6 , -NR6C(O)NR, or -NR6S(O)2Ri; or 

two geminal Rsa2 can form an oxo group; 

Rb is H, D, halogen, -CN,-OR 6 , or C-Calkyl, C3-Cscycloalkyl, -C(O)NR, -C(O)OR; 

wherein the CI-C6alkyl, and C3-Cscycloalkyl, are optionally substituted with D, halogen, -CN, 

OR, -NH2, -NH(CI-C6alkyl), or -N(C1-Calky)2; 

each R 2 , R5b3 , RAb4, R5 b5, and R is independently H, D, halogen, OH, -CN, -N02, 

-SR, -OR, -NHR, -NRR 7, C1-Calkyl, C2-Calkenyl, C4-Cscycloalkenvl, C3-Cscycloalkyl, or 

C2-C6alkynyl; wherein the C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl, and 
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C2-C6alkynyi are optionally substituted with D, halogen, -CN, -OR, -N-12, -NH(C-C6alkyl), or 

-N(C1-C6alkVI)2; or 

two adjacentRa2 ,RabR 5 4 R b!, and R togetherwith the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-C8cycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, C1-C6alkiyl, -OR6 , 

-NH2, -NH(C1-Calkyl), or -N(C1-C6alkyl)2; and 

R and R7 are independently, at each occurrence, H, D, Ci-Csalkyl, C2-Csalkenyl, C2

Csalkynyl, C3-Ccycloalkyl, C4-Cscycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Csalkyl, C2-Csalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, C4

Cscycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C-C6alkyl,-OH., -O-C-Calkyl, -NH2, -NH(C1-Calkyl), or -N(C-Calkyl)2; or 

R and R together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

provided thatwhen the ring comprising A and/or A is an imidazole, then at least one A2 

is N. NR52, O, S, or S(O)2.  

[00398] Embodiment 111-2. The compound of claim 1, or a pharmaceutically acceptable salt, 

prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein: 

X is 0; 

R is selected from the group consisting of 

A2 
/ N ' A2 

A A 2 

A2  2  A 2,, 2 

A N 2 A N-A 2  A 
2' 2 

A A 2 A A A2 anAAA A 2 

and A2A 

wherein-: represents a single bond; 

each A independently C(Ra)2or0; 

X2 is (CRbI; 
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each R5a is independently H or CI-C6alkyl; wherein the C1-C6alkyl is optionally 

substituted with D, halogen, -OR, -NH2, -NH(C-Calkyl), -N(C-Calkyl)2, -NR6C(O)OR6, or 

-NR 6C(O)R; 

each R 2 is independently H, halogen, OH, ---OR ,-NHR ,I-NR 6RCi-Csalkylor 

heterocyclyl; wherein the CI-Calkyl and heterocyclyl are optionally substituted with D, halogen, 

-OR, -NH2, NH(CI-C6alkyl), N(CI-C6alkvl)2, -NRC(O)OR, or -NR 6 C(O)R6 ; or 

two R5a2 together with the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0- wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen, C1-Calkyl, -OR., -NH2, -NH(C-Calkyl), -N(Ci-Calkyl)2, or 

-S(O)2-R;- or 

two geminal Rsa2 can form an oxo group; 

Rbi is H, D. halogen, or Ci-Calkyl; 

each Rb2 , Ra', R53 4, R 5b5, and R Sb6 is independently H, D, halogen, -CN,-OR6 , Ci

Calkyl, or C3-Cscycloalky]; wherein the C-C-alkyl, and C3-Cscycloalkyl, are optionally 

substituted with D, halogen, -ORH-NH2,-NH(C1-Calkyl), or -N(C1-C6alkyl)2; or 

two R5b2, R5b3, Ri54.Rb5 , and R5b6 together with the atoms to which they are attached can 

form C3-Cscycloalkyl, heterocyclyl, or heteroaryl, wherein C3-Cscycloalkyl, heterocyclyl, or 

heteroaryl are optionally substituted with halogen or Ci-C6alkyl; and 

Ri and R7 are independently, at each occurrence, H, D, C1-Csalkyl, C2-Csalkynylor aryl; 

wherein the Ci-Csalkyl, .2-Csalkvnvl, and aryl, are optionally substituted with D, halogen or Ci

C6alkyl.  

[00399] Embodiment I-3. A compound of formula Ig: 

0 0 X 
R2 

R N N 
I I 
R 3  R 4  (Tog) 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or a tautomer 

thereof, 

wherein: 

Xi is 0 or S; 
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Ris selected from the group consisting of 

A   A A2 A2 A2 A , -AA 

N A22   2- 2 

N A A A N A 

A:5 A 2 A A AA an A A2=A 2 

A2 2 

oA2 i a- ni r i2 ~'>2 /2 AN 
A i i AA A 

A2  
R 

2  b2 A 
R 23' ,and 

wherein represents asingle bond or adouble bond provided that the ring comprising 

one or more A- is anon-aromatic ring; 

each A is independently CR 5 , hor N; 

each A 2 is independently CR5 , ,R 5ha 2 , ON, CNR 2 , S, 0,Ror S(0)2 

R5b2 SL)6 

I R~ R~b 

R 2 is X; or RSb4 

X' is Nor ' 

R3 and R'4 areH1; 

each R alsideenenly,D, halogen,OH, CN-NO,-SR 6 R6, --- NR-NR R, 

-N C(O)R 6, -NR6,C(O)R 6, -NR 6 C(O)NR 6C, C-Calkyl, C-Cs6akenyl.YCcycloalkenyl, C

Cy6alkynyl, ChrCscyc ylayl, heterocy11aryl, heteroaryor lk -w-erscycloalkyin wherein the 

C2-CyalklC2-C6alkenyIC4-Cscycloalkenyl, C2-C6alkynylCmCsvcloalkv, eterocyclyl , aryl, 

heteroaryl,and -C2-C3-CSycloalkyl are optionally subst uted wit h D, -CD, N, halogen, C

-NalkC-OR', -NC (), R -N(j-6aCkl),N(C-C(6alky),NR 6,(O)R 6,orR 6  (O)R 6 ; 

each R5'2 is independentlyH1-,D, halogen,H, CN,---NO --- SR", --O-C'-(O)R 6 , 

t )R a2 toete with e 6,Co-Cms to-wcalkenyl, C4-Cscycloalken , C-Cyalkynyl, 

Cicycioaliwyl,hleterocyclyl, aryl, heteroaryl, Or -H'2- -,-('C8cycioalkvl;wherein the C-alkyl, 

C2-C6aikenyl, C4-Cwsycloalkenl,(>.-C6alkynyl v 3CCYlakl heeo Icy, aryl, heteroaryl, 

and -CH2-C31-Ccycloalkyl are optionally substituted with D, -CN, halogen, C-Calkyl, -OR6 , 

-NWR C(O)0R6, -NR 6 C(O)W6 , -NRC(O)N 6 , -NW6 C(O) 6 , or -NR6 S(O)2 6 ; or 

two R5 ' together with the atoms to which they are attached can form -Cscycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 
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consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen, C-Calkyl, -OR', -S(O)2-R 6; -COR6 , NR6 C(O)OR, ---NRC(O)R, 

-NR6 C(O)NR 6, or -NR6 S(O)2R 6 ; or 

two geminal R5 2 can form an oxo group; 

Rb is H, D, halogen, -CN,-OR, or C-Calkyl, C3-Cscycloalkyl, -C(O)NR, -C(O)OR; 

wherein the C1-C6alkyl, and C3-Cscycloalkyl, are optionally substituted with D, halogen, -CN, 

-OR, -NH2, -NH(CI-C6alkyl), or -N(C-Calkyl)2; 

each R, R ib3, R5A4 , R5b, and R 5 6 is independently H, D, halogen, OH, -CN, -N02, 

-SR, -OR, -NHR 6, -NR6 , C-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl., or 

C2-C6alkynyl; wherein the C1-C6alkyl, C2-C6alkenvl, C4-Cscycloalkenyl, C3-Cscycloalkyl, and 

C2-Calkynyl are optionally substituted with D, halogen, -CN, -OR, -NH2, -NH(C1-C0alkyl), or 

-N(C1-C6alkyl)2; or 

two adjacent R5b 2, R 53, R5 b4, R 5 b, and R5b 6 together with the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, C1-Calkyl, -OR, 

-NH, -NH(CI-Calkyl), or -N(C1-C0alkyl)2; and 

R 6 and R are independently, at each occurrence, H, D, Ci-Csalkyl, C2-Csalkenyl, C2

Csalkynyl, C3-Cscycloalkyl, C4-Cscycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatorns selected from the group consisting of N, S, 

P and 0; wherein the C1-Csalkyl, C2-Csalkenyl, C2-Csalkynyl, C3-Cscycloalkyl, (4

Cscycloalkeny, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C-C alkyl,-OH, -O-C-CGalkyl, -NH2, -NH(C1-CGalkyl), or -N(C1-C6alkyl)2; or 

R6 and R together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR', 0, S, or S(O)2.  

[004001 Embodiment 111-4. A compound of formula Ih: 

qR 2 

RI N N 
I I 
R3  R4  (Ilh) 
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or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or a tautomer 

thereof, 

wherein: 

X is O or S; 

R is selected from the group consisting of 

A2 A2 2 A2A 
A- -A 2 A A2 A A , N A2  A -A N A 2 N A 

A2  A2~ 
A 2 A  A2 AA A2 

Aom A2 iaticri 

A 2  r R/b 4:7A A / A2 
A-2 -- A \ 

XA isA A 2 ANNor 42 A sA   A   A~ And 
A2 2 

R3 and 4 arenH 

wherein represents asingle bond or adouble bond provided that the ring comprising 

one or more A')is anon-aromatic ring; 

each A is independently CRH , hor N; 

each 2s alkynyn, CR3-C R5col)2, Netry , , r a (0)2; 

R 5b3 R 5b5 

2 -, R~3 
' 

N C )isO , or rR) 

R3 andRleare H; 

each R5a is independently H, D, halogen, -OH, -CN, -- NO,---SR, --OR 6, --- NHR, 

-NRR 7,C(-NR-C(O)R 6,-N C(O)OR, -NRC(O)NRC1-Calkyl, C.-C6alkenyl, C

Cscycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

CscycloalkyL whereinthe C-C6alkyC2-akenyI, C4-CSccloalkeny, C-C6alkVnVC3 

C8cycioaliY, heterocyclyl, ay, heteroaryl, and -C12-C3-C'SCycloaikyl are optionally subtituted 

'w ithD, -CN, halogen, C-C6alkyl, -OR, -NH72,-NH(CI-C6aikyl.,-N(C-C6alkyl)?, 

NR6C(O)OR6 .or-RCOR: 

eachRW" is independently H, D, halogen.OH, -CN, -NO2,-S 6 , -OR, -N'H 6 , 

-N 6"-C(O)W6 ,-S(O)2 6 , -C(O)0 6 , -C(O)NR 6 , CI-Calkyl, C2-CGalkenyl, C4

Cscycioalkenyi, C2-C6alkynyl, C3-Cgcycloalkl, heterocyclv, aryl, heteroaryl, or -CH2-C3
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Cscycloalkyl; wherein the C-Calkyl, C-Calkenyl, C4-Ccycloalkenyl, C2-C6alkynyl,(C

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -C-2-C3-Cicycloalkyl are optionally substituted 

with D,-CN, halogen, C1-Calkyl,-OR',-NH,-NH(C-Calky),-N(C-Calkl)2, 

-NR6C(O)0R6 , or ---NR6C(O)R6, -NR6C(O)NR6 , -NR6C(O)R6, or -NR 6S(O)2R 6 ; or 

wherein at least one R 2 is NHR,-NRR', C1-Calkyl, or heterocyclyl containing N, 

wherein the C1-Calkyl is substituted with -NH2, -NH(C-Calkyl), or -N(CI-CGalkyl)2, and 

wherein the heterocyclyl is optionally substituted with D, -CN, halogen, CI-C6alkyl, -OR, -NH2, 

-NH(CI-Calkyl), -N(Cj-C6alkyl)2, -NR6C(O)OR, or -NR 6C(O)R6 , -NR6 C(O)NR ,

NRC(O)R, or -NR6S(O)2R6 ; 

RabIis H, D, halogen, -CN,-OR, or C1-Calkyl, C3-Cscycloalkyl, -C(O)NR, -C(O)OR; 

wherein the C1-C6alkyl, and C3-Cscycloalkyl, are optionally substituted with D, halogen, -CN, 

-OR , -NH2, -NH(C1-C6alkyl), or -N(C-Calkyl)2; 

each R5 b2, R5b, R 5b4,R b5, and R 5b6 is independently H, D, halogen, OH, -CN, -NO2, 

-SRC-OR, -NHR6 _NRR,C1-Calkyl, C2-CGalkenyl, C4-CscVcloalkenyl, C3-Cscycloalkyl, or 

C2-Calkynyl;wherein the C1-C-alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C3-Cscycloalkyl, and 

C2-Calkynyl are optionally substituted with D, halogen, -CN, -OR6 . -NH2, -NH(C-Calkyl), or 

-N(C1-C6alkyl)2; or 

two adjacent R5b2 , R5b, Rb5b4, R5b5, and R5b6 together with the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-Ccycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, Ci-Calkyl, -OR, 

-N42, -NH(C-C6akyl), or -N(Ci-C6alky1)2; and 

R6 and R7 are independently, at each occurrence, H, D, C1-Csalkyl,C2-CsalkenyC2

Csalkynyl, C3-Cscycloalkyl, C4-Cscycoalkeny, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C-Csalkyl, C2-Csalkenyl, C2-Csalkynyl, C3-CScycloalkyl, C4

Cicycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C1-Calkyl,-OH, -O-C1-C6alkyl, -NI, -NH(C1-C6alkyl), or -N(C1-C6alkyl)2; or 

R 6 and R/ together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR5 2, 0, S, or S(O) 2 .  
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1004011 Embodiment 111-5. A compound of formula le: 

0 0R 

I I 
R 3  R4  (Ie) 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or a tautomer 

thereof, 

wherein: 

X is 0 or S; 

R' is selected from the group consisting of 

A 2  A 2 2A2 
A N A2 A.. 2A

2  N A=A 2 

A A+A A2 A 2A 2 2: ~ A::A 2A2 

A A2 2 A2 -A 2 

A'N A2 A, N _A' A- N \A N \A2 A 2  A2 

A A A A A A an A 
A A 

M A2A ,and AA 

wherein --- represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CRa1i or N; 

each A2 is independently CR 2, C(R )2, N, NR 2 , S, or S(O)2; 

Rb1 5  Rb o 
R5 b2  R 5 5 

Rh Rb 11 

x2 R R 505 

R2 is Rb1 3  Rb or R5 4  ; 

X2 isNor CRb 

each Rb", , R b , WR 
4, and RZ1 is independently H, -OH, or oxo; 

R3 and R 4 are H; 

each R5a is independently H, D, halogen, O H, CN, -N--2-,--OS, --NIR6, ---NR6R7 , 

-NR6C(O)R6, -NR6 C(O)0R, -NR6 C(O)NR6 , C1-CGalkyl, C2-C6alkenyl, C4-Ccycloalkenyl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

Cl-C6alkyl,C2-C6alkenyl,C4-Cacvcloalkenyl, C2-Calkynyl, C-Cscycloalkyl, heterocyclyl, aryl, 

171



WO 2018/136890 PCT/US2018/014728 

heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, C1

Calkyl, -OR', -NI, -NH(Cj-C6alkvl), -N(C1-C6alkyl)2, -NR 6C(O)OR6, or -NR 6 C(O)R6; 

each R5a2 is independently H, D, halogen, OH, CN, ---NO2,---SR 6, --OR, ---NHR 6, NRR, 

-C(O)R, -S(O)2R, -C(O)OR, -C(O)NR, CI-Calkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-Calkyl, C2-C6alkenyl, C4-Ccycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C-Cscycloalkyl are optionally substituted with D, -CN, halogen, C1

C6alkvl, -OR, -NH2, -NH(CJ-Calkyl), -N(C1-Calkyl)2, -NR6C(O)OR, -NR 6C(O)R6, 

NR 6C(O)NR., -NR6C(O)R6, or -NRS(O)2R 6; or 

two Ra2 together with the atoms to which they are attached can form C3-Cgcycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen, C1-CGalkyl, -OR6 , -NH2, -NH(C1-Calkyl), -N(C-Csalkl)2, 

-S(O)2-R, -COR ,NR6 C(O)OR, -NR6 C(O)R, -NR 6C(O)NR6 , or -NR 6 S(O)2R 6 ; or 

two gerninal R -2can form an oxo group; 

R5 
5?is H. D, halogen, -CN,-OR, or C-Calkyl, C3-Cscycloalkyl, -C(O)NR 6, -C(O)OR ; 

wherein the C1-Calkyl, and C3-Cscycloalkyl, are optionally substituted with D, halogen, -CN, 

-OR,-NH2-NH(C1-Calkyl), or -N(Ci-CGalkyl)2; 

each R5b, R5b 3, Rsb 4 , R55, and R 5b6 is independently H, D, halogen, OH, -CN,-N2, 

-SR 6, ---OR 6, ---NIR 6, ---NR 6R, '.C1-C6aikvl, C2-Calkenyl, C4-Cscycloalkenyl, C3-Ccvcloalkvl, or 

C2-Calkynyl; wherein the C1-Calkyl, C2-Calkenyl, C4-CsecloalkenylC3-Cscycloalkyl, and 

(-C6alikvnvl are optionally substituted with D, halogen, -CN, -OR6 , -NH, -NH(C1-Calkyl), or 

-N(C1-C6alkyl)2; or 

two adjacentRb2 Rab3 R 5 4 R5b 5 and Rabtogetherwith the atoms to which they are 

attached can form C3-Cscycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein C3-Cscycloalkyl, 

heterocyclyl, aryl, or heteroaryl are optionally substituted with halogen, -CN, C1-Calkyl, -OR6, 

-NR2, -NH(C1-C6alkyl), or -N(C1-C6alkyl)2; and 

R6 and R/ are independently, at each occurrence, H, D, C-Csalkyl, C2-Csalkenyl, C2

Csalkynyl, C3-Cscycloalkyl, C4-Cscycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatonis selected from the group consisting of N, S, 

P and 0; wherein the C-Csalkyl, C2-Csalkenyl, C2-Csalkynyl, C3-Ccycloalkyl, C4
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Cicycloalkenyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, -CN, 

halogen, C1-Calkyl,-OH, -O-C1-C6alkyl, -NI, -NH(C1-C6alkyl), or -N(C1-Calkyl)2; or 

R 6and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

provided that when the ring comprising A and/or A' is an imidazole, then at least one A2 

is N, NR5 2, 0, S, or S(O)2 .  

1004021 Embodiment 111-6. The compound of any one of Embodiments 111-1 and 111-3 to 111-5, 

or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, 

wherein X' is 0.  

[004031 Embodiment 111-7. The compound of any one of Embodiments 1I-1 to 111-6, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

Is X 
R2 is X 

[00404] Embodiment 111-8. The compound of Embodiment 111-7, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein X2 is CRI 

[00405] Embodiment 111-9. The compound of Embodiment 111-8, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R5b is H, 

halogen, or C1-C6alkyl.  

[00406] Embodiment 111-10. The compound of Embodiment 111-8, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R 5 bis H, fluoro, 

chloro, or methyl.  

[00407] Embodiment 111-11. The compound of any one of Embodiments 1I-1 to 111-10, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R1 is F 
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1004081 Embodiment 111-12. The compound of any one of Embodiments 111-1 to 111-10, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R2 is 

1004091 Embodiment 111-13. The compound of any one of Embodiments 111-1 to 111-6, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R5b 2  R5b 

R' 3  R5b5 

R Is R b4 

[00410] EmbodimentII-14. The compound of Embodiment 111-13, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein each R', RE, 

R5b4 , Rh andR5 b6 is independently H, D, halogenOH, CN, --- N02, ---OR6, Ci-Calkyl, C2

Calkenyl, C4-Cscycloalkenyl, or C3-Cscycloalkyl.  

[00411] EmbodimentI1-15. The compound of any one of Embodiments II-1to 111-13, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R 5b2  R 5 06 

R2 is R b4 

[004121 Embodiment 111-16. The compound of Embodiment 111-15, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein eachR   R5 b3, 

R 4, R 5b5, and R5b6 is independently selected from the group consisting of H, D, halogen, C

Calkyl, C3-Cscycloalkyl, and -CN.  

[004131 Embodiment III-I7. The compound of any one of Embodiments III-1 to III-16, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 
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R2 is selected from the group consisting of F , CI C 

,and CN 

[004141 Embodiment III-18. The compound of any one of Embodiments III-1 to 111-17, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R 2 is selected from the group consisting of F , CI ,and Ci 

[00415] Embodiment 111-19. The compound of any one of Embodiments 1I-1 to 111-18, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R2 is F 

[00416] Embodiment 111-20. The compound of any one of Embodiments III- to 111-13, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R 5b 

R. is RC b4 

1004171 Embodiment 111-21. The compound of Embodiment 111-20, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein each R 2 and 

R- 4 is selected from the group consisting of H, D, halogen, C1-Calkyl, C3-Cscycloalkyl, and 

CN.  
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1004181 Embodiment 111-22. The compound of any one of Embodiments 111-20 and 111-21, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isoner, or tautomer thereof, wherein 

R2 is C .  

1004191 Embodiment 111-23. The compound of any one of Embodiments 111-1 to 111-22, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isoner, or tautomer thereof, wherein 

S AA 2 A 2 

A N A A A A2 
A K A'A 2 

R' is AA   A2 Aor A 

1004201 Embodiment 111-24. The compound of any one of Embodiments 111-1 to 111-22, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isoner, or tautomer thereof, wherein 

A N,- A A2 A, ,A2 A N A-A A2   A " 
/A 2 A +-/ I/ 

r- ' 2-A   
A A 7

R' is A A   A A ,or A 

[004211 Embodiment 11-25. The compound of any one of Embodiments III-1 to 111-24, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

one A is CR 5 and the other A is N.  

1004221 Embodiment III-26. The compound of any one of Embodiments III-1 to 111-25, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

each A2 is independently C(Ra2)2, NRa2, or 0.  

[004231 Embodiment 11-27. The compound of Embodiment 111-26, wherein each R5
,2 is 

independently H, -NHR, -NR 6R7, C1-C6alkyl, or heterocyclyl containing N, wherein the C1

C6alkl is substituted with -NH2, -NH(C1-Coalkyl), or -N(C1-C6alkyl)2, and wherein the 

heterocyclyl is optionally substituted with with D, -CN, halogen, C1-Calkyl, -OR, -NH2, 

-NH(C1-Calkyl), -N(Ci-Calkyl)2, -NR C(O)Ror -NR6C(O)R6, -NR 6C(O)NR, 

-NRFC(O)R6 ,or -NR6 S(O)2R6 .  
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1004241 Embodiment 111-28. The compound of Embodiment 111-27, wherein R' is selected from 

the group consisting of 

R5a2a R5a2b 

N N 'R5a2 / 
N CNa / N 

R5 1  / Raa / R5a a5b2e 

0' 0' n 0 R5b~f 

wherein Raia is H, D, halogen, OH, CN, -NO2,-SR 6, -OR-. NR  -NR 6R 

NR6C(O)R , -NR6 C(O) ,-N (O)NR ,C-Calkyl, C2-Calkeny, C4-Cscycloalkenyl, C2

C6alkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-C6alkyl, -Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-Ccycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, -CN, halogen, C1

Calkyl, -OR6, -NH2, -NH(C1-C6alkyl), -N(C1-C6alkyl)2,-NR 6C(O)ORor -N RC(O)R ; and 

Rsa 2a R ,a2 R , R 2 , Ra, and Ra 'are selected from independently H, 

-NIR, -NRR7, C1-CIalkyl, or heterocyclyl containing N, wherein the Ci-Calkyl is substituted 

with-NH2, -N-1(C1-C6alkyl), or -N(C1-Calkyl)2, and wherein the heterocyclyl is optionally 

substituted with with D, -CN, halogen, C-C6alkyl, -OR, -NH2, -NH(C-Calkyl), -N(C1

C6alky)2, -NR 6C(O)ORor -NR 6C(O)R6, -NR6C(O)NR,-NR6C(O)R or -NRS(O)2R6 

[00425] Embodiment 1-29. The compound of any one of Embodiments 111-1 to 111-23, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

A 2 

A I 

Ris A 2 

[00426] Embodiment 111-30. The compound of Embodiment 111-29, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein one A is CRi' 

and the other A is N.  

[00427] EmbodimentI1-31. The compound of any one of Embodiments 111-29to11-30, ora 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

each A2 is independently C(Rsa 2)2, NR5a2, or 0.  
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1004281 Embodiment 111-32. The compound of any one of Embodiments 111-29 to 111-30, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isoner, or tautomer thereof, wherein 

each Ra2 is independently -, halogen, OH, ---OR, ---NHR6, ---NR6 R, CI-C6alkyl, C

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Csccloalkyl.  

1004291 Embodiment 111-33. The compound of any one of Embodiments 111-20 to 111-32, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isoner, or tautomer thereof, wherein 

two Ra 2 together with the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl.  

1004301 Embodiment 111-34. The compound of any one of Embodiments 111-1 to 11-22, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

A2  A2ab 
N A2 A N - Acci 

A ~ 1A 
-;A 2  A 2e 

A2  A2g 
Ri is , which is a formula of , wherein 

A is selected from CRR2,(5a2a)(Ra2b) N, NRsa 2, 0, S, or S(O)2; 

1 2cdis selectedfrom CRa 2,C(R5a2 c)(R"a"d),N,NR5a 2, ,S, or S(O)2; 

A\eis selected from CRa2 ,C(R.a )(R ), N, NRa2 , ,Sor S(0)2; and 

A 2gh is selected from CR 2 , ((Rag)(Rsa2h), N, NRsa2, O, S, or S(O)2; 

each R5 a2 a, R5a2b, R5a 2c, Ra2u, R5 2e, R5a2 f, R5 29, and R5a2h are independently H, D, 

halogen, OH, CN, -N02,-SR 6, -OR, -NHR, -NRR7, -C(O)R, -S(O)2R6, -C(O)OR, 

-C(O)NR, C1-Calkyl, C2-C6alkenyl, C4-Cvcycloalkenyl, C2-C6alkynyl, C3-Cscycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -CH2-C3-C8cycloalkyl; wherein the C1-Calkyl, C2-C6alkenyl, 

C4-C8cycloalkenyl, C2--Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH-C3

Cscycloalkyl are optionally substituted with D, -CN, halogen, C1-CGalkyl, -OR, -NH2, -NH(C1

Calkyl), -N(C1-C6alkyl)2, -NR 6C(O)OR, -NR 6C(O)R 6, NR 6 C(O)NR 6 , -NR6C(O)R 6 . or 

-NR6S(O)2R 6; or 

two Ra, R2, Ra, R_ a2 R Ra2 e RIf, R .a2g and R5a2h together with theatomstowhich 

they are attached can form C3-Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1

3 heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl 

and heterocyclyl are optionally substituted with D, halogen, C1-C6alkl, -OR6 , -N2, -NH(Ci
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C6alkyl), -N(C1-Calkyl)2, -S(O)-R, -CORW, NR6C(O)OR6, -NR 6 C(O)R6, -NR6C(O)N , or 

-NR6 S(O)2R 6 ; or 

two geminal Rsa,Rs5 a2b, jRsa2c, R3 2 , R R 5", R5 2 , and R 5 a 2h can form an oxo group.  

[004311 Embodiment 111-35. The compound of Embodiment 111-34, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R' is.  

R 5a2c 

N N ~ Re 2 d 

R 5a a 

, wherein 

wherein Raa is H, D, halogen, OH, CN, --NO,-SR 6, ---OR, ---NHR, -NRR, 

- 6C(O)R 6, -NR6C(O)R6, -NRC(O)NR, C1-C6alkvl, C2-Calkenyl, C4-Csccloalkenyl, C2

Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the 

C1-C6alkvl, C2-Calkenyl, C4-Cscycloalkeny, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, 

heteroaryl, and -C-12-C-Ccycloalkyl are optionally substituted with D, -CN, halogen, Ci

C6alkyl, -OR-, -NH2, -NH(C-Calkyl), -N(C1-Calkyl)2, -NR6C(O)OR6, or -- NR6C(O)R6 ; 

Raeand Ra dare each independently H, D, halogen, 01-, CN, -- N02,---SR,-OR, 

-NiR6, -NR R, -C(O)R , -S()2R , -C(O)OR , -C(O)NR, C1-Calkyl, C2-Calkenyl, C4

Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or-CH-C3

Cscycloalkyl; wherein the CI-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl,(C

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -- L-CH-Ccycloalkyl are optionally substituted 

with D,-CN, halogen, C-Cakl,-OR,-NH,-N(C-Calkyl),-N(C-Calkl)2, 

-NR6C(O)0R, --NR 6C(O)R, NR6C(O)NR 6, -NR6C(O)R6, or -- NRS(O)2R6; or 

R 2 and R 5 2d together with the atoms to which they are attached can form C3

Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, C-Calkyl, -OR, -NH, -NH(C-C6alkyl), -N(C1

Calkyl)2, -S(O)2-R 6, -COR, NR6C(O)OR, -NR 6 C(O)R6, -NR6 C(O)NR6, or -NRS(O)2R6; or 

R5a2e and R 2d can form an oxo group.  

1004321 Embodiment III-36. The compound of Embodiment 111-35, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein each RW. 2
' and 
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R5a2 d is independently 11, halogen, OH, -OR,--NH-R,-NR 6R,C1-C6alkyl, CCscycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -C12-C3-Ccycloalkvl.  

1004331 Embodiment 111-37. The compound of any one of Embodiments 111-35 to 111-36, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R5aCand Ra 2 together with the atoms towhich they are attached can form C3-CScycloalkyl or 

heterocyclyl.  

1004341 Embodiment 111-38. The compound of Embodiment 111-34, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R' is.  

R5a 2a R5a26 

Ns, 

SO) 
' wherein 

R5a2 aand Ra2b are each independently H, D, halogen, OH, CN, -N02,-SR 6 , -OR, 

-NHRO, -NROR' -C(O)R, -S(O)2R , -C(O)OR , -C(O)NR',C1-Calkyl,C2-Csalkenyl,C4

Cscycloalkenyl, C2-C6alkynvl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyl; wherein the Ci-Calkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3

Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -C-12-C-Cscycloalkyl are optionally substituted 

with D, -CN,halogen,C1-Calkyl,-OR, -NH-2, -NH(C1-C6alkyl), -N(C-Calkl)2, 

-NR6C(O)OR, --NR6C(O)R6, NR C(O)NR, -NRC(O)R ,or-NRiS(O)2R 6;or 

Rsa2a and together with the atoms to which they are attached can form C3-Ccycloalkyl or 

heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from the group 

consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are optionally 

substituted with D, halogen, C1-Calkyl, -OR6, -NI2, -NH(C1-C6alkvl), -N(C-Calkyl)2, 

-S(O)2-R 6, -COR , NRC(O)OR, -NRC(O)R, -NR 6C(O)NR6, or -NR6 S(O)2R6 ; or 

Raz and Ra2bcn form an oxo group.  

1004351 Embodiment 111-39. The compound of Embodiment 111-38, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein each Rsa 2a and 

R5a2 b is independently 11, halogen, OH,-OR, -- NH-JR,-NRR(,.C1-C6alkyl, CCscycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl.  
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1004361 Embodiment 111-40. The compound of any one of Embodiments 111-38 to 111-39, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

Rs' 2 and Raro together with the atoms to which they are attached can form C3-CScycloalkyl or 

heterocyclyl.  

1004371 Embodiment 111-41. The compound of Embodiment 111-33, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R' is.  

N N ' 

R5b2e 

O 'sb2f 
, wherein 

Ra 2e and R" are each independently independently H, D, halogen, OH, CN, -N02, 

-SR, -OR6, -NHRS, -NRR 7, -C(O)R, -S(O)2R6 , -C(O)OR, -C(O)NR, C1-Calkyl, C2

C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or 

-CH2-&-CCscycloalkyl; wherein the Ci-Calkyl, C2-C0alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, 

C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-Ccycloalkyl are optionally 

substituted with D, -CN, halogen. C-Calkyl, -OR,-NH,-NH(C-Calkyl-N(C-Coalky), 

-NR6C(O)OR6, -NRC(O)R, NR6C(O)NR, -NR6C(O)R6 or-NRS(O)2R 6; or 

R5a2 e and R 5an together with the atoms to which they are attached can form C3

Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, C1-C6aikvl, -OR6, -NH, -NH(Ci-Calkyl), -N(Ci

C6alkyl)2, -S(O)2-R 6, -COR,.NR6 (O)OR,-NR 6C(O)R, -NR6C(O)NR ,or -NR S(O)2R6 ;or 

Rs,2-e and Rsa can form an oxo group.  

[00438] EmbodimentII-42. The compound of Embodiment 111-41, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein each R 2 and 

Ra is independently H, halogen, OH, --OR6, ---NHR 6, ---NR , C1-C6alkyl, C3-CScycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -C12-C3-CsCycloalkyl.  

[00439] Embodiment 1-43. The compound of any one of Embodiments 111-41 to 111-42, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

Ra 2e and R 5 a2 ftogether with the atoms to which they are attached can form C3-Cgcycloalkyl or 

heterocyclyl.  
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1004401 Embodiment 111-44. The compound of Embodiments 111-34, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein Ri is.  

N R5a2d 
N/R 

wherein 

Rsa 2 and Ra2d are each independently , D, halogen, OH, CN, -O 2,-SW, ---OR6, 

---NHR , -NR R7, -C(O)R6, -S(O)2R6, -C(O)OR6, -C(O)NR6, C1-Calkyl, C2-Caikenyl, C4

C8cyCloalkenyl, (C67alkynyl, (3-Cswycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3

Cscycloalkyl; wherein the C1-CGalkyl, C2-Calkenyl, C4-CseVcloalkenyl, C2-C6alkynyl, C3

C8cycioalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-CScycloalkyl are optionally substituted 

with D, -CN, halogen, C1-C6akyl, -OR, -NH2, -NH(C1-CGalkyl), -N(C1-Calkyl)2, 

-NR6C(O)OR6, -NRC(O)R ,NR 6C(O)NR, -NR 6 C(O)R, or -NR6S(O)2Rb;or 

Rsand RWa togetherwith the atoms towhich they are attached can form C3

Cicycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Cycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, C1-C6alkyl, -OR6 , -NI-2, -NH(C-C6alkyl), -N(Ci

Calkyl)2, ---S(O)2-R 6, -COR ,NR6C(O)OR, ---NR 6C()R6, -NR 6C(O)NR 6, or -NR6 S(O)2R 6 ; or 

Rga2c'and R5 a2d can form an oxo group.  

[004411 Embodiment 111-45. The compound of Embodiment 111-44, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein each R5 aze and 

Rsaa isindependently 1, halogen, 01-, ---OR6 , -NiIR 6 , -NR6R 7, C-Cbalkyl, C3-Ccycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -CH2-C-Cscycloalkyl.  

[004421 Embodiment 111-46. The compound of any one of Embodiments 111-44 to 111-45, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

R5ae and R" together with the atoms to which they are attached can form C3-Cscycloalkyl or 

heterocyclyl.  

[004431 Embodiment 111-47. The compound of Embodiment 111-29, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R' is selected 
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1004441 Embodiment 111-48. The compound of Embodiment 111-29, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R' is selected 

O HN 

N 0 IN 0 N 0 
N N'N N\\N 

from the group consisting of a, ,and 

[00445] Embodiment 111-49. The compound of Embodiment 111-29, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R' is selected 

0 HN 

,N 0 N 0 N 0 
N\\ I N N 

from the group consisting of , ' ,and S 

[004461 Embodiment 111-50. The compound of any one of Embodiments 111-1 to 111-22, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

A. /A 22 

N '\ 2 

R Ais 2 2 

[004471 Embodiment 111-51. The compound of Embodiment 111-50, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein one A is CRsa 

and the other A is N.  

1004481 Embodiment 111-52. The compound of any one of Embodiments 111-50 to 111-51, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

each A 2 is independently C(R5; 2)2, NR5 a2, or 0.  

[00449] Embodiment 111-53. The compound of any one of Embodiments 1I-1 to 111-22, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

A N7A 2 2 ab2;d 
As.. / A2 As. / A2e 

A N A2  A NA2ef 

R1 is A2A which is a formula of ,2ii:A2g , wherein.  
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AaisselectedfromCRs 2, C(Ra2a)5(Ra2), N, NRsa2,O, S, or S(O)2; 

A2cis selected from CRa, C(R5 ac)(Rgad), N, NR5a2 , ,S, or S()2; 

Af is selected from CR 2, C(R5a))(R 2),N, NRa S, or S(O)2; and 

A2ghis selected from CR5
a, CRsa2)(Rah)N, NRa, , S, or S(0)2; 

A'2 is selected from CRa2 ,C(Ra22i)(R5a), N, NR5a0,or S(0)2; 

each Ra2a, Ra2b, Ra2c, Ral, Rale, Rs5a, RagRa 2h, Razi, and R "are independently H, 

D, halogen, OH, CN, -NO2,-SRW, -OR, -NHR, -NRWR7, -C(O)R 6 , -S(O)2R6 , -C(O)OR, 

C(O)-NR, C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, 

heterocyclyl, aryl, heteroaryl, or -CH2-C3-Cscycloalkyl; wherein the C1-Calkyl, C2-Calkenyl, 

C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3

Cscycloaikyl are optionally substituted with D, -CN, halogen, C1-C6alkvl, -OR, -NH2, -NH(C1

C6alkyl), -N(C1-C6alkvl)2, -NR C(O)OR ,-NR6C(O)R, NR6 C(O)NR,-NR 6C(O)R6, or

NR6S(O)2R0 ;or 

two ,Raa R 5b,R')c,Rsa, R af, Ra2, R R, and Rgj together with the 

atoms to which they are attached can form C3-Cscycloalkyl or heterocyclyl; wherein the 

heterocyclyl contains 1-3 heteroatoms selected from the group consisting of N, S, P and 0; 

wherein the C3-Cscycloalkyl and heterocyclyl are optionally substituted with D, halogen, C1

C6alkyl, -OR, 6-NH2, -NH(C1-C6alkyl), -N(C1-C6alkyl)2, -S(O)2-R 6 -CORNR6C(O)OR, 

-NR C(O)R 6, -NR6 C(O)NR, or -NR6S(O)2R6 ; or 

two geminal Raa, R I2b, Rac, Rd, Ra Raf, Ra, Ra Ra, and R acan form an 

oxo group.  

[00450] Embodiment 111-54. The compound of Embodiment 111-50, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R' is 

N N 

01 
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1004511 Embodiment 111-55. The compound of any one of Embodiments 111-1 to 111-22, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

,-A2 

A N A2 

'A2 

R'is 

[00452] Embodiment 111-56. The compound of Embodiment 111-55, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein one A is CR5
,a 

and the other A is N.  

[00453] Embodiment 1-57. The compound of any one of Embodiments 111-55 to 111-56, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

each A2 isindependentlyC(Ra 2) 2, NRa2, or 0.  

[00454] Embodiment 111-58. The compound of any one of Embodiments 111-1 to 111-22, or a 

pharmaceutically acceptable salt, prodrug, solvate hydrate, isomer, or tautomer thereof, wherein 

A A2 A A2ab 

A A-' A /A2,-.  

A2  A2ef 

R1is ., which is a formula of ^ ., wherein.  

A2a is selected from C(Ra2a)(R 5a 2b), NRa 2, O, S, or S(O)2; 

A dis selectedfromC(Ra 2c)(R5a2d) NR 2, 0, S, or S(O)2; 

A 2e isselected from C(R"ae)(Rsa2 ), 0 a2 0,S, or S(O)2;and 

eachR R2 , Rsa2 , Rsac Rga2, Rga2e andRa2 areindependently H.,D, halogen,OH,CN, 

-NO2,-SR 6,-OR6 ,-NHR6 ,-NRR6, -C(O)R,-S(O)2R6, -C(O)OR6, -C(O)NR6, C1-Calkyl, C2

Calkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, or 

-CH2-C3-C8cVloalkyl; wherein the C1-C6alkyl, C2-Calkenyl, C4-Cscycloalkertyl, C2-C6alkynyl, 

C3-Cscyloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C-Cscycloalkyl are optionally 

substituted with D, -CN, halogen, Ci-Calkyl, -OR6 , -NH2, -NH(C-Calkl), -N(C1-C6alkl)2, 

-NR6C(O) 6_(O)NR,-NRC(O)R 6 , or -- NRS(O)2R 6; or 

two R5
a2a, Ra2b, R 5

a2c, R 5
a2a, Rsa2 e, and Ra2 f together with the atoms to which they are 

attached can form C3-Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 

heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3-Ceycloalkyl 

and heterocyclyl are optionally substituted with D, halogen, Ci-Calkyl, -OR6 , -NH2-NH(Ci
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C6alkyl), -N(C1-C6alkyl)2, -S(O)-R, -CORW, NRC(O)OR6, -NR 6 C(O)R6 , NiR6 (O)NR, or 

-NR6 S(O)2R 6 ; or 

two geminal R5 az, R5
a 2b, jRa2c, R 532 , R5a2 e, and R5a 2 f can form an oxo group.  

[004551 Embodiment 111-59. The compound of Embodiment 111-55, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein R' is 

NsN 
I/ 

0 

[004561 Embodiment 111-60. The compound of any one of Embodiments 1I-1 to 111-22, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

A
2 

A - - A? 

R' is A2 

1004571 Embodiment 11-61. The compound of Embodiment 111-60, or a pharmaceutically 

acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein one A is CRai 

and the other A is N.  

[00458] Embodiment 111-62. The compound of any one of Embodiments 111-60 to 111-61, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

each A2 is independently C(R5a2)2, NR5 a2, or 0.  

[00459] Embodiment III-63. The compound of any one of Embodiments 1II-1 to 111-22, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

A2  NA 2 

AA2 2 

R' is A A ., which is a formula of A A2g   ., wherein.  

A 2 aisselectedfromCRa 2 , C(Ra2a)(Ra2b), NR2, , S, or S(O)2; 

Aic is selected from CR5
a

2, C(R5
a
2
c)(Rsa2d), N, NR5a2 , S, or S(0)2; 

A"' is selected from CR5
a2, C(R aze)(Raf), N, NRsa2, S, or S(O)2; and 

Aighis selected from CR 2,(Rsa2 (), N, NR2, , S, o. S()2; 
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each R 5
a

2a, Ra~b,Ra, Ra , Ra2 a2e, 1 a2f R a2g, and R5
a
2h are independently 1-1, D, 

halogen, OH, CN,---NO2,---SR,-OR, .- -NIR NR R7 -C (O) R6,

-C(O)NR6. C1-Calkyl. C2-C6alkenyl, C4-Cscycloalkenyl, C2-Calkynyl, C3-(Csycloalkl, 

heterocyclyl, aryl, heteroaryl, or -C12-C3-Cscycloalkyl; wherein the C-CGalkyl, C2-Calkenyl, 

C4-Ccycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C

Cscycloalkyl are optionally substituted with D, -CN, halogen, C1-CGalkyl, -ORW, -NH2, -NH(Ci

Calkyl), -N(C,-C6alkyl)2,- NR6C(O)OR, -NR 6C(O)R6, NR 6C(O)NR 6, -NR 6C(O)R, or 

-NR 6 S(O)2R6 or 

two Raza, R5a2b, R5a2c, Ra32 d R5a2e, Ra2f, R5a 2g, and R5a21 together with the atoms to which 

they are attached can form C3-Cscycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1

3 heteroatoms selected from the group consisting of N, S, P and 0; wherein the C3-Ccycloalkyl 

and heterocyclyl are optionally substituted with D, halogen, C1-Calkl, -OR6 , -NH2, -NH(C1

Calkyl), -N(C1-C6alkyl)2, -S(O)2-R ,-COR6 ,NR6 C(O)OR6 ,-NR 6C(O)R , -NR 6C(ONR 6or 

-NRPS(O)2R or 

twogeminalR2a 5a2 , R5a2c R a2e, R 5a a2g, and R5a 2h can form an oxo group.  

[00460] Embodiment 111-64. The compound of any one of Embodiments 1I-1 to 111-63, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, wherein 

the == are single bonds in the ring comprising A2 , thereby formingasaturatedring.  

[00461] Embodiment 111-65. A compound, or a pharmaceutically acceptable salt, prodrug, 

solvate, hydrate, isomer, or tautomer thereof, selected from the group consisting of 

o 0 

N ' 

0 0 0~J N i i 

000 N N i N N K N, 
F N 09 

N 0 Cb.  
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[004621 Embodiment 111-66. Acompound, or apharmaceutically'acceptable salt, prodrug 

solvate, hydrate, isomer, or tautomner thereof, selected from the group consistin'gof 
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[004631 Embodiment 11-67A compound, or apharmacet]caliv acceptable salt, prodrug, 

soi vate, hydrate isorner, or tautomer thereof, seectedfrom the group consisting gof 
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1004641 Embodiment 111-68. Compound, or apharmaceutically acceptable salt, prodrug, 

solvate, hydrate, isomer, or tautomer thereof. selected from the group consisting of 

0 NN 

1 0 

NI! 0 < 
5N N NN A N 

0 N.  

0 

N 0 N 
N!! ~N ON~ \ 0 I~~~ NN'o : 

NI NI S'N N 
N N 0N N0 

0/ N/ 
N N 

N 03 

0 N N N 

N- 0 0/ 

'N N 

195



WO 2018/136890 PCT/US2018/014728 

0 o o N 
N Nfl N0 

N 0 
N0  0 0, (110 0 

N N N 

O N N 

0 

N, N J, 

N N N 

N N 
N N 

N NN 

N N N 

1004651 Embodiment11II-9. Apharmaceutical composition comprising acompound of any one 

of Embodiments III-1to1III-68, or apharmaceutically acceptable salt, prodrug, sovate, hydrate, 

isomer, or tautomer thereof, and apharmaceutically acceptable carrier.  

1004661 Embodiment1III-70. Amethod of treatment or prevention of adisease, disorder, or 

condition that is isresponsive to inhibition ofinflammasome, comprising administering an 

effective amount of acompound of any one ofEmbodimentsIII-1 to1III-68, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, to 

thereby treat or prevent the disease disorder or condition in asubject in need thereof.  

1004671 Embodiment1III-71. The method of Embodiment1III-70, wherein the disease, disorder 

or condition is one which is responsive to inhibition of activation of the NLRP3 inflammasome.  

1004681 Embodiment1III-72. The method of Embodiment1III-70 or1III-71, wherein the disease, 

disorder or condition is responsive to modulation of one or more of IL-6, IL-Q,.IL-17, IL-18, 

IL-l, IL-37, IL-22, IL-33 and Th17 cells.  

1004691 Embodiment1III-73. The method of EmbodimentIII-70 or III-71, wherein the disease, 

disorder or condition is responsive to modulation of one or more of IL-1 and IL-18.  
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1004701 Embodiment 111-74. The method of any one of Embodiments III170 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition of the immune system.  

1004711 Embodiment 111-75. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is an inflammatory disease disorder or condition or an 

autoimmune disease disorder or condition.  

[004721 Embodiment II76. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition of the liver.  

[004731 Embodiment 111-77. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition of the lung.  

[004741 Embodiment II178. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition of the skin.  

[004751 Embodiment II79. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition of the cardiovascular system.  

[004761 Embodiment 11-80. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is a cancer, tumor or other malignancy.  

[004771 Embodiment 11-81. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition is of the renal system.  

[004781 Embodiment 11-82. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition is of the gastro-intestinal 

tract.  

1004791 Embodiment 111-83. The method of any one of Embodiments 11I70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition is of the respiratory system.  

1004801 Embodiment 111-84. The method of any one of Embodiments 11I70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition is of the endocrine system.  

1004811 Embodiment 111-85. The method of any one of Embodiments 11I70 to 111-73, wherein 

the disease, disorder or condition is a disease, disorder or condition is of the central nervous 

system (CNS).  
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1004821 Embodiment 111-86. The method of any one of Embodiments 111-70 to 111-73, wherein 

the disease, disorder or condition is selected from the group consisting of constitutive 

inflammation, the cryopyrin-associated periodic syndromes (CAPS), Muckle-Wells syndrome 

(MWS), familial cold autoinflammatory syndrome (FCAS), neonatal-onset multisystem 

inflammatory disease (NOMID), autoinflammatory diseases, familial Mediterranean fever 

(FMF), TNF receptor associated periodic syndrome (TRAPS), mevalonate kinase deficiency 

(MKD), hyperimmunoglobulinemia D, periodic fever syndrome (HIDS), deficiency of 

interleukin I receptor (DIRA) antagonist, Majeed syndrome, pyogenic arthritis, pyoderma 

gangrenosum and acne (PAPA), haploinsufficiency of A20 (HA20), pediatric granulomatous 

arthritis (PGA), PLCG2-associated antibody deficiency and immune dysregulation (PLAID), 

PLCG2-associated autoinflammation, antibody deficiency and immune dysregulation 

(APLAID), sideroblastic anemia with B-cell immunodeficiency, periodic fevers, developmental 

delay (SIFD), Sweet's syndrome, chronic nonbacterial osteomyelitis (CNO), chronic recurrent 

multifocal osteomyelitis (CRMO) and synovitis, acne, pustulosis, hyperostosis, osteitis syndrome 

(SAPHO), autoimmune diseases including multiple sclerosis (MS), type-1 diabetes, psoriasis, 

rheumatoid arthritis, Behcet's disease, Sjogren's syndrome, Schnitzler syndrome, respiratory 

diseases, idiopathic pulmonary fibrosis (IPF), chronic obstructive pulmonary disorder (COPD), 

steroid-resistant asthma, asbestosis, silicosis, cystic fibrosis, central nervous system diseases, 

Parkinson's disease, Alzheimer's disease, motor neuron disease, Huntington's disease, cerebral 

malaria, brain injury from pneumococcal meningitis, metabolic diseases, Type 2 diabetes, 

atherosclerosis, obesity, gout, pseudo-gout, ocular disease, disease of the ocular epithelium, age

related macular degeneration (AMD), corneal infection, uveitis, dry eye, kidney disease, chronic 

kidney disease, oxalate nephropathy, diabetic nephropathy, liver disease, non-alcoholic 

steatohepatitis, alcoholic liver disease, inflammatory reactions in skin, contact hypersensitivity, 

sunburn, inflammatory reactions in the Joints, osteoarthritis, systemic juvenile idiopathic 

arthritis, adult-onset Still's disease, relapsing polychondritis, viral infections, alpha virus 

infection, Chikungunya virus infection, Ross River virus infection, flavivirus infection, Dengue 

virus infection, Zika virus infection, flu, HIV infection, hidradenitis suppurativa (11S), cyst

causing skin diseases, cancers, lung cancer metastasis, pancreatic cancers, gastric cancers, 

myelodisplastic syndrome, leukemia, polymyositis, stroke, myocardial infarction, Graft versus 

Host Disease, hypertension, colitis, helminth infection, bacterial infection, abdominal aortic 
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aneurism, wound healing, depression, psychological stress, pericarditis, Dressler's syndrome, 

ischaenia reperfusion injury, and any disease where an individual has been determined to carry a 

germ line or somatic non-silent mutation in NLRP3.  

[004831 Embodiment 111-87. The method of Embodiment 111-86, wherein the disorder is 

selected from the group consisting of a bacterial infection, a viral infection, a fungal infection, 

inflammatory bowel disease, celiac disease, colitis, intestinal hyperplasia, cancer, metabolic 

syndrome, obesity, rheumatoid arthritis, liver disease, hepatic steatosis, fatty liver disease, liver 

fibrosis, non-alcoholic fatty liver disease (NAFLD), and non-alcoholic steatohepatitis (NASH).  

1004841 Embodiment 111-88. The method of Embodiment 111-87, wherein the disorder is non

alcoholic steatohepatitis (NASH).  

1004851 Embodiment 111-89. The method of any one of Embodiments 111-70 to II-88wherein 

the treatment or prevention of the disease, disorder or condition is performed on a mammal.  

1004861 Embodiment 111-90. The method of Embodiment 111-89, wherein the mammal is a 

human subject.  

1004871 Embodiment 111-91. A method of modulating the activity of a biological target 

comprising the step of exposing the biological target to a compound of any one of Embodiments 

111-1 to 111-68, or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or 

tautomer thereof.  

1004881 Embodiment 111-92. The method of Embodiment 111-91, wherein the biological target 

may be selected from the group consisting of the NLR13 inflammasome, IL-6, IL-1, IL-17, IL

18, IL-la, IL-37, IL-22, IL-33 andThl7 cells.  

[004891 Embodiment 111-93. The method of Embodiment 111-91 wherein the biological target 

may be selected from the group consisting of IL- Iand IL-18.  

[004901 Embodiment 111-94. A method of inhibiting activation of an inflammasome comprising 

the step of exposing the biological target to a compound of any one of Embodiments 111-1 to III

68, or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof.  

1004911 Embodiment 111-95. The method of Embodiment 111-94, wherein the inflammasome is 

NLRP3 inflammasome.  
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1004921 Embodiment 111-96. The method of Embodiment 111-94 or 111-95, wherein inhibition of 

inflammasome is associated with one or more of IL-6, IL- , IL-17, IL-18, IL-la, IL-37, IL-22, 

IL-33 and Th7 cells.  

[004931 Embodiment 111-97. The method of Embodiment 111-96, wherein inhibition of 

inflammasome is associated with one or more of IL-1 and IL-18.  

[004941 Embodiment 111-98. Use of acompoundof anyone of Embodiments 111-1 to11-68, or 

a pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, in the 

treatment of a disease, disorder or condition that is responsive to inhibition of inflammasome.  

1004951 Embodiment 111-99. A compound of any one of Embodiment 1I-1 to III-68, or a 

pharmaceutically acceptable salt, prodrug, solvate, hydrate, isomer, or tautomer thereof, for use 

in the manufacture of a medicament for treating a disease, disorder or condition that is 

responsive to inhibition of inflammasome.  

Examples 

1004961 The following examples are provided to illustrate the present disclosure, and should not 

be construed as limiting thereof. In these examples, all parts and percentages are by weight, 

unless otherwise noted. Abbreviations in the examples are noted below.  

Abbreviations 

aq. aqueous 
EtOAc ethyl acetate 
h hour 
HPLC high performance liquid chromatography 
min minutes 
mL milliliter 
mmol millimole 
MeOH methanol 
NMN/IR nuclear magnetic resonance 
sat. saturated 
THF tetrahydrofuran 
TLC thin layer chromatography 
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Example 1: Synthesis of Compound m (N-((1,2,3,5,6,7-hexahydro-s-idacen-4-yl)carbamoyl)

6,7-dihydro-5H-pyrazolo[5,1-b]1[1,3]oxazine-3-sulfonamide) 

Method A: 
1. Boc20, DMAP 

H 2N 2 -O N' N 2, N NaH H H \ Nj 0 

NH, Compound 1 

[004971] N,N-dimethylpyridin-4-amine (0.517 mmoil, 0063 g) was dissolved in THF (1.5mL) 

and then a solution of di-tert-butyl dicarbonate (0.492 rnmol, 0.113 mL) in THIF (1.5mL) was 

added slowly. After stirring for a few minutes, a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4

amine (0.492 mmol, 0.085 g) in THIF (ImL) was added and the mixture was left to stir for 30 

min. At the same time, 6,7-dihydro-51-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (0.492 

mmol, 100 mg) in TH(1ImL) was treated with sodium hydride (0.492 mmol, 0.018 g) and left 

to stir for 30 min. At this time the two solutions were mixed and left to stir for 18 h.  

1004981 The reaction was then quenchedwith sat. NH4C (1OmL) and diluted with EtOAc 

(1OmL). The layers were separated and the aq. layer extracted with EtOAc (10mL). The 

combined organic extracts were then washedwith water (10mL) and concentrated. Theresulting 

solid was suspended in MeOH (5mL), filtered off, and the filtrate purified by prep HPLC (10

40% MeCN:.10mM aq. NH3). The purified fractions were combined and concentrated to 

yield N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-51-H-pyrazolo5,1

b][1,3]oxazine-3-sulfonamide (Compound 1) (3.5 mg, 1.768%) as a white solid. [M-i-I-ffound 

403.  

1004991 IH-NMR (400MIz;MeOD):6 o7.67 (s,IH),6.93(d,J= 0.9Hz,1H),6.93 (d,J= 0.9 

Hz, IH), 4.42 (t, J= 5.3 Hz, 2H), 4.42 (t, J= 5.3 Hz, 2H), 4.16 (t, J= 6.2 Hz, 2H), 4.16 (t, J= 

6.2 Hz, 2H),2.86(t,,J=7.4Hz,4H),2.86(t,3J= 7.4Hz,4H), 2.74-2.71(m,4H), 2.74-2.71 (m, 

4H), 2.31-2.25 (m, 3H), 2.31-2.25 (m, 3H), 2.08-2.00 (m, 6H), 2.08-2.00 (m, 6H).  
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Method B: 

OH CI CI 
C) CI Pyr, S02C 2  -0 

ether, -78°C to RT 0 

C1 C1 
TCPC 

H Br 

HN' 0  BrNrBr 0 NBS. MeCN 1) n-BuL, THF, -78°C 

\/ K2CO 3, DMF, 130°C N'N 0 Ctort N' 2)ZnCi2 ,-781C 

3) TCPC, 0C to RT 

C1 0,~,, '0 
C. CINH 2  HN ( 

NH-~ 

OH OSNH2  HN 0 

CIN.N_ N.1) triphosgene, Et3 N 
2) MeONa, THF, 1 h O 

Compound 1 

Preparation of TCPC 

[00500] A solution of 2,4,6-trichloro-phenol (50 g,250 mnmol) and pyridine (20.5 mL, 250 

mmol) in ether (800 mL) was cooled to -78 °C under N2. Upon cooling, solids formed in the 

mixture. To the mixture was added SO2Cl (21 mL, 250 mmol) slowly. The reaction was then 

stirred at r.t. overnight. The reaction muure was filtered through a celite-pad and rinsed with 

ether (300 mL). The ether solution was concentrated below 40 °C. The residue was purified by 

silica gel column (hexane ~ PE) to give TCPC(55 g, yield 75%) as a colorless oil.  

1005011 1H NMR (400 MHz, CDCl3): S= 7.45 (s, 21).  

Step 1 

1005021 1,2-Dihydro-pyrazol-3-one (4.0 g, 47.6 mmol) and KC03 (23.0 g, 166.7 mmol) were 

heated to 130 °C in DMF (80 mL). 1,3-Dibromopropane (11.6 g, 57.1 mmol) was added and the 

mixture was heated for 3 hrs and then concentrated. The residue was partitioned between ethyl 

acetate (100 mL) and water (100 mL) and the layers were separated. The aqueous layer was 

extracted with EA (50 mL) and the combined organic layer was washed with brine (50 mL), 

dried over Na2SO4, filtered and concentrated in vacuo. The residue was purified by silica gel 

column (PE/EA = 1/2) to give 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (3.0 g, yield: 51%) as 

a yellow oil.  
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1005031 .H NMR (400 MHz, CDCl3):S =7.31 (d, J= 2.0 Hz, 111), 5.48 (d, J= 2.0 Hz, 1H), 

4.28 (t, J= 5.2 Hz, 21-1), 4.18 (t, J= 6.2 Hz, 211), 2.29-2.22 (m, 211).  

Step 2 

[005041 NBS (4.4 g, 24.7 mmol) was added portionwise to a solution of 6,7-dihydro-5H

pyrazolol5,1-b][1,3]oxazine (3.0 g, 24.3 nmol) in MeCN (40 mL) at 0 Cand the reaction was 

stirred for2 hrs at room temperature. The mixture was filtered and purified by reverse phase 

column (5% - 95% MeCN in H2O) to give 3-bromo-6,7-dihydro-5H-pyrazolo[5,1-b][1.3]oxazine 

(3.6 g, yield: 74%) as a yellow solid.  

1005051 IHNMR (400 MHz,CDCl3): 6= 7.30(s,IH),4.36(t,J= 5.2 Hz, 2H),4.17 (t, J=6.2 

Hz, 2H), 2.30-2.24 (m, 2H).  

Step 3 

[005061 Toa solution of 3-bromo-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine (1.8 g, 8.9 

mmol) in dryTHE(15 mL) was added n-BuLi in hexane (2.5 M, 3.5 mL, 8.9 mmol) slowly at 

78°C under N2. After stirred with cooling for 20 min, ZnCl2 in ether (1 M, 8.9 mL, 8.9 mmol) 

was added slowly at this temperature. The cold bath was removed and the reaction was stirred at 

r.t. for 1 hr. TCPC (2.6 g, 8.9 mmol) was then added at 0°C and stirred at r.t. for 1 hr. The 

reaction was quenched with saturated NH4CI solution (10 mL) and partitioned between water (80 

mL) and EA (80 mL). The organic layer was washed with brine (80 mL), dried over Na2SO4 and 

concentrated to give crude 6,7-dihydro-5H-pyrazolo[51-b][1,3]oxazine-3-sulfonic acid 2,4,6

trichloro-phenyl ester as a yellow oil which was used for next step directly without any 

purification.  

Step 4 

[00507] A mixture of 6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid 2,4,6

trichloro-phenyl ester (crude, -8.9 mmol), NH40H (10 mL) and THF (10 mL) was stirred at 

60C overnight. The reaction was concentrated under reduced pressure until 10 nL of liquid 

remained. The remained solution was acidified with I N 1H0 to pH = 5 and partitioned between 

EA (10 mL) and water (50 mL). The aqueous layer was purified by reverse phase column 

(MeCN/H2) to give 6,7-dihy dro-51H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid amide (650 

ng, yield: 36% over 2 steps) as a light yellow solid.  
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1005081 I-NMR (400 MHz, DMSO-d6): ::::7.47 (s, 11-1), 7.09 (brs, 211), 4.40 (t, J:: 5.2 Hz, 

21-), 4.25 (t,,J:=: 6.0 Hz, 211), 2.22-2.14 (m, 211). MS: m/z 203.9 (M--1).  

Step 5 

[005091 To a solution of 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid amide 

(120 mg, 0.6 mmol) inTHF (10 ml) was added MeONa (40 mg, 0.7 mmol) and stirred at r.t. for 

20 mins to give a sodium salt suspension.  

1005101 In another flask, to a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-ylamine (110 mg, 

0.6 mmol) and TEA (120 mg, 1.2 mmol) inTHF (10 ml), was added triphosgene (120 mg, 0.4 

mmol) in one portion and stirred at r.t. under N2 for 20 mins. The reaction mixture was then 

filtered. The filtrate was added to the sodium salt suspension above and stirred at r.t. for 20 min.  

After that, the reaction solution was partitioned between EA (60 mL) and water (60 mL). The 

aqueous phase was acidified to pH=5 with conc. HCi and extracted with EA (60 mL). The 

organic layer was washed with water (50 nL) and brined (50 mL), dried over Na2SO4 and 

concentrated until white solid appeared. The solid formed was collected by filtration and dried to 

give N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide (57 mg, yield: 22%) as a white solid.  

1005111 IHNMR (400M-Hz, DMSO-d6): 6 = 10.46 (brs, 1H), 7.91 (s, 1H), 7.61 (s, 111), 6.93 (s, 

1H), 4.42 (t, J= 5.2 Hz, 2H), 4.25 (t, J= 5.8 Hz, 2H), 2.79 (t., J 7.6 Hz, 4H), 2.60 (tJ 7.6 

Hz, 4H), 2.22-218 (m, 2H), 1.99-1.92 (m. 4H). MS: m/z 403.0(M+H*) 

Example 2: Synthesis of Compound 2. N-((1,2,3,5,6,7-hexahvdro-s-indacen-4

yl)carbamoyl)methanesulfonamide: 

0H0 

NH 2  NCO 0i HN O 
-S-NH

2 
triphosgene 0 N 

TEA, THF,rt NaH, THF, rt 

Compound 2 

[005121 To a solution of methanesulfonamide (95 mg, 1.0 mmol) in THF (5 nL) was added 

NaH (60%, 45 mg, 1.1 mmol) and stirred at room temperature for 10 min to give a sodium salt 

suspension.  
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1005131 To a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-vlamine (173 ing, 1.0 mmol) and 

TEA (0.5 mL, 3.5 mmol) inTHF (10 mL) was added triphosgene (120 mg, 0.4 mmol) in one 

portion and the mixture was stirred at room temperature under N2 for 20 min. The reaction 

mixture was then filtered. The filtrate was added to the sodium salt suspension above and stirred 

at room temperature for 30 min. After that, the reaction solution was partitioned between ethyl 

acetate (50 mL) and water (100 mL). The aqueous phase was filtered and acidified to pH = 5 

with aq.HCI (IN). The solid formed was collected by filtration and dried to give N-((1,2,3,5,6,7

hexahvdro-s-indacen-4-yl)carbamoyl)methanesulfonamide (130 mg, yield: 44%) as a white 

solid.  

[005141 'H NMR (400M-Hz, DMSO-d): 6 = 10.19 (brs, 1H), 8.13 (s, 1H), 6.96 (s, IH), 3.26 (s, 

3H), 2.82 (t J= 7.2 Hz, 4H), 2.71 (t, J= 7.2 Hz, 4H), 2.03-1.94 (m,4H). MS: m/z 295.0 

(M+H*) 

Example 3: Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamothioyl)-6,7

dihydro-5Hl-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

1005151 Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamothioyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

-0 ,,0 
NH2NCS IN' NH2 thophosgene, , NH -o 0 S 
TEA, THF N \N 

- ' N N 
NaHDMF , H H 

N

Step 1 

[00516] Toasolution of 1,2,3,5,6,7-hexahydro-s-indacen-4-vlamine (350 mg,2m nol)inTHF 

(20 mL) was added thiophosgene (233 ing, 2 minol) and TEA (612 mg, 6 mmol). The reaction 

mixture was stirred at room temperature overnight and then evaporated in vacuo. The residue 

was diluted in saturated NaHCO3 (50 IL) and the aqueous phase was extracted with EA (50 mL 

x3). Organic extracts was combined, dried over anhydrous Na2SO4 and concentrated in vacuo to 

give 4-isothiocyanato-1,2,3,5,6,7-hexahydro-s-indacene as a crude product which was used for 

the next step without further purification.  

Step 2 
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1005171 To a solution of 6,7-dihydro-5H-pyrazolo5,1-b][1,3]oxazine-3-sulfonic acid amide (60 

mg, 0.3 mmol) in DMF (5 mL) was added 4-isothiocyanato-1,2,3,5,6,7-hexahydro-s-indacene 

(64.5 mg, 0.3 mmol) and NaH (60% in mineral oil, 24 mg, 0.6 mmol). The reaction was stirredat 

room temperature for 2 hrs (monitored by LC-MS) and was quenched by 120 (20 mL). The 

mixture as acidified by I M HCl to pH = 3 and extracted with EA (20 mL x3). Organic phase 

was combined, dried over anhydrous Na2SO4 and evaporated in vacuo. The residue was purified 

by pre-HPLC to give N-((1,2,3,5,6,7-hexahydro-s-indacen-4-vl)carbamothiovl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (30 mg, yield: 24.2%) as a white solid.  

1005181 IHNMR (400 MHz,DMSO-d6):6= 7.62(s,11H),7.21-6.96((m, 2H),4.40-4.35(m, 

2H), 4.11-4.08 (m, 2H), 2.80 (t, J= 7.2 Hz, 4H), 2.63-2.58 (m, 4H), 2.19-2.16 (m, 2H), 1.98-1.91 

(m, 4H). MS: m/z 417.0 (M-H*).  

Example 4: Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indace-4-yl)carbamoyl)-4,5,6,7

tetrahydropyrazolo1,5-alpyridine-3-sulfonamide: 

[005191 SynthesisofN-((1,2,3,5,6,7-hexahydro-s-indacen-4-vl)carbamoyl)-4,5,6,7

tetrahydropyrazolo[1,5-a]pyridine-3-sulfonamide is shown below.  

Cl 
Ok/i 0 0 

Br 0 NH2 HN N 

-1) n-BuL. THF,-78°C NH 3 H 20 HN2O N 
---------- ~---------

N'-N 2) ZnCl2, -78'C N'-N iHF, 60°C N ' 1)tiphosgene, Et3 N 

3) TCPC, O°C t) RT 2) MeONa THF, 1h ||l 

Step 1 

1005201 To a solution of 3-bromo-4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyridine (1 g, 5 mmol) in 

dry THF (10 mL) was added n-BuLi in hexane (2.5 M, 2 mL, 5 mmol) slowly at -78 °C under 

N2. After stirring with cooling for 20 min, ZnCI in ether (1 M, 5 mL, 5 mmol) was added slowly 

at this temperature. The cold bath was removed and the reaction was stirred at room temperature 

for 1 hr. TCPC (1.8 g, 5 mmol) was then added and the reaction solution was stirred at room 

temperature for 1 hr. The reactant was partitioned between water (80 mL) and EA (80 mL). The 

organic layer was washed with brine (80 mL), dried over Na2SO4and concentrated to give crude 

4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyridine-3-sulfonic acid 2,4,6-trichloro-phenyl ester as a 

yellow gel which was used for next step directly without any purification.  

Step 2 
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1005211 A mixture of 4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyridine-3-sulifonic acid 2,4,6-trichloro

phenyl ester (crude, -5 mmol), Ni-1H20 (15 mL) andTI-IF (15 mL) was stirred at 60 °C 

overnight. The reaction was concentrated under reduced pressure. The remaining solution was 

acidified with I N HC to pI =5 and partitioned between EA (15 mL) and water (70 ml). The 

aqueous phasewas purified by reverse phase column to give 4,5,6,7-Tetrahvdro-pyrazolo[1,5

a]pyridine-3-sulfonic acid amide (270 mg, yield: 27% over 2 steps) as a yellow solid.  

1005221 IHNMR (400 MHz,DMSO-d6):6= 7.62(s,IH),7.15(brs, 2H),4.08(t,J= 6.0Hz, 

2H), 2.90 (t,1J= 6.4 Hz. 2H), 1.98-1.92 (m, 2H), 1.83-1.77 (m, 2H). MS: m/z 201.9 (MI-H).  

Step 3 

[005231 This step is similar to general procedure for N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,I-b][1,3]oxazine-3-sulfonamide (Example 1).  

[005241 HNMR (400 MHz, DMSO-d(6): = 10.54 (s, IH), 7.99 (s, 1H), 7.79 (s, 1H), 6.94 (s, 

1H), 4.09 (t, J= 5.6 Hz, 2H), 2.97 (t, J= 6.4 Hz, 2H), 2.78 (t,1 = 7.6 Hz, 4H), 2.57 (t, J=7.6 

Hz, 4H), 1.98-1.90 (m, 6H), 1.82-1.78 (m, 2H). MS: m/z 401.0 (M-H*).  

Example 5: Synthesis of N-((1,2,3,,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-5',7'

dihydrospiro[oxetane-3,6'-pyrazolo[5,1-b][1,31oxazine]-Y-sulfonamide 

1005251 Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbanoyl)-5',7'

dihydrospiro[oxetane-3,6'-pyrazolo[5,1-b][1,3]oxazine]-3'-sulfonamide is shown below.  

C1 

0 
Br \ 

HNNyO Br Br NBS, MeCN 1) n-BuLi, THF, -78°C . CI 

\ K2CO,, DMF, 80°C f N N 0°Cto r N N 2)7Zn0l 2 -78C N'N 3) TCPC, 0°C to RT 

NH2 
0 

N 
SNH,

NHH2 0 0HN 

NI 1) triphosgene, EtiN 
2) MeONa, THF, 1h 

[00526] The title compound was prepared using general procedure of N-((1,2,3,5,6,7

hexaldro-s-indacen-4-yl)carbamovl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (Example 1).  
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1005271 TH NMR(400 MHz, DMSO-d6):= 7.77(s, 111), 7.51 (s, 1H), 6.85 (s, 1H), 4.59(s, 

21-), 4.50 (d,,J= 6.0-z, 211),4.43 (d,J= 6.41-1z, 211),4.38 (s, 211),2.76 (t, J= 7.2-z, 411), 

2.60 (tJ= 6.4 Hz, 41-1), 1.94-1.90 (, 41-1). MS: m/z 445.0 (M--).  

Example 6: Synthesis of N-((2,6-diisopropylphenyl)carbamoy)-6,7-dihydro-5H

pyrazolo[5,1-bI11,31oxazine-3-sulfonamide 

[005281 SynthesisofN-((2,6-diisopropylphenyl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide is shown below.  

OCN 

N N-, 

SNHg NaH, THF ' H N 
O .0 H H 

[00529] 6,7-Dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (0.123 mmol, 0.025 g) was 

suspended in THF (ImL) and cooled to OC. NaH (0.123 mmol, 2.95 mg) was added and the 

mixture left to stir for 5 min. 2-Isocyanato-1,3-diisopropylbenzene (0.123 rnmol, 0.026 mL) was 

then added and the mixture left to stir at room temperature for 2h. At this time the reaction was 

quenched with water and the organic solvent evaporated. The reaction was then acidified with 

HCl and a white precipitate filtered off, washed with water and dried to yield N-((26

diisopropylphetl)carbamoyl)-6,7-dihydro-51--pyrazolo[5,1-b][1,3]oxazine-3-silfonamide (38 

ng, 76%). 1H-NMR (400 MHz;DMSO-d): 6 10.60 (s, 1-1) 7.69 (s, 1H). 7.59 (s, 111), 7.24 

(t,J:::: 7.7Hz, 1H), 712 (d,J:::: 7.7 Hz, 21-1), 4.46-4.44 (, 21-1), 4.11 (dd, J= 7.5, 4.7 Hz, 2H), 

2.91 (t,J= 6.9 Hz, 211), 2.23-2.20 (in, 211), 1.13-1.01 (in, 12). MS: m/z 407 (M-H).  

Example 7: Synthesis of N-((4-chloro-2,6-diisopropylphenyl)carbamoyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sul fon amide 

[00530] SynthesisofN-((4-chloro-2,6-diisopropylphenvl)carbamoyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  
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C1 

OCN 

N -N 

2 NaH, THF O-N N 
0 0H H 

[00531] 6,7-Dihydro-5H-pyrazolo[5,I-b][1,3]oxazine-3-sulfonaide (0.105 mmol, 0.021 g) was 

dissolved in THF (2mL) and treated withNaH (0.105 mmol, 4.21 mg) at OC. After a few 

minutes 5-chloro- 2-isocyanato-1,3-diisopropylbenzene (0 105 mmol,25 mg) was added and the 

mixture was left to stir over the weekend. The reaction was then quenched with water and the 

solvent reduced to --1/3 of the original volume. The reaction was then acidified with 1MHCl 

and a finewhite precipitate filtered off, washed with water and dried to yield N-((4-chloro-2,6

diisopropylphenyl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5.1-b][1,3]oxazine-3-sulfonamide (23.7 

mg, 51.1%). 'H-NMR (400 MHz; DMSO-d): 6 10.70 (s, 1H). 7.76 (s, 1H), 7.59 (s, 1H), 7.15 

(s, 211), 4.45 (ddJ:_:: 5.4, 4.8 Hz, 2H), 4.11 (tJ= 6.1Hz, 21-1). 3.62-3.59 (m, 31) 2.93-2.86 (m, 

2H), 2.24-2.20 (n, 2H), 1.78-1.75 (in, 3H), 11 1-1.01 (, 131-1) MS: n/z 442 (M+H).  

Example 8: Synthesis of N-((,2,3,5,6,7-hexaydro-s-ind acen-4-yl)carbamoyl)-6,6-dim ethyl

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonanide 

[00532] Synthesis ofN-((1,2,3,5,6,7-hexahdro-s-indacen-4-yl)carbamoyl)-6,6-dimethyl-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  
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HO OH PPh 3 , Br2  Br, Br HN O O NBS, MeCN 

MeCN, 850C K 2CO3, DMF, 120°C ~ NN 0°C to rt 

ci 

O 0 

Br 1)n-BuLi, THF, -78°C O NH2 

2) Zn0l2, -78°C C NH 3 H 2 0 

N-N 3) TCPC, /C to rt N'N THF, 60°C, 16h N'N 

NH 2  O 0 

/'! ~HN / N-Y 

__ __ __ __ _ HN 0 

1) triphosgene, EtN 
2) MeONa, TH F 

Step 1 

[00533] To a suspension of PPh3 (252.0g, 961.5 mmol) in acetonitrile (600 mL) was added 

dropwise a solution of Br2 (49.3 mL, 961.5 mnol) in acetonitrile (200 mL) at 0 °C, then 2,2

dimethyl-propane-1,3-diol (50.0 g, 480.8 mmol) was added. The reaction mixture was heated to 

85 °C, and refluxed for 16 hrs. The solvent was removed in vacuo. The residual solid was 

washed with (PE/EA = 3/1, 300 mL) and filtered. The filtrate was concentrated and distilled to 

give 1,3-dibromo-2,2-dimethyl-propane (45.0 g, yield: 41%) as a colorless oil.  

[005341 IHNMR(300 MHz,CDCl1):5::: 3.42 (s,411),1.18(s,611).  

Step 2 

[005351 1,2-Dihydro-pyrazol-3-one (25.0 g, 297.6 mmol) and K2CO; (144.0 g, 1041.7 mmol) 

were heated to 120 °Cin DMF (700 mL). 1,3-Dibromo-2,2-dimethyl-propane (82.0 g, 357.1 

mmol) was added and the mixture was heated for 24 hrs. The solvent was removed in vacuo. The 

residue ws partitioned between EA/120 (200 mL /500 mL) and the layers were separated. The 

aqueous layer was extracted with EA (200 mL) and the combined organic layer was washed with 

brine (100 mL), dried over Na2SO4 and concentrated. The residue was cooled to 5 Cand washed 

with PE (100 mL) to give 6,6-dimethyl-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine (14.0 g, 

yield: 31%) as a yellow solid.  
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1005361 1HNMR(300 MHz, CDC3):a= 7.32 (s, 1H), 5.48(s, 1H), 3.87(s,22H), 3.84(s, 21-1), 

1.13 (s, 6H).  

Step 3-5 

[005371 These three steps are similar to general procedure of N-((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamol)-6,7-dihydro-1-1-pyrazolo[5,1-b]1[1,3]oxazine-3-sulfonamide (Example 

1).  

Step 6 

[005381 To suspension of6,6-dimethyl-6,7-dihydro-5-pyrazolo[5,1-b][1,3]oxazine-3

sulfonic acid amide (400 mg, 1.7 mmol) inTHF (10mL) was added MeONa (190 mg, 3.5 

mmol) and the mixture was stirred at room temperature for 20 mins to give a sodium salt 

suspension.  

[005391 In another flask, to a solution of 1,2,3,5,6,7-hexahvdro-s-indacen-4-ylamine (300 mg, 

1.7 mmol) and TEA (530 mg, 5.2 mmol) in THF (15 mL) was added triphosgene (210 mg, 0.7 

mmol) in one portion and the mixture was stirred at room temperature under N2 for 20 mins. The 

reaction mixture was then filtered. The filtrate was added to the sodium salt suspension above 

and stirred at room temperature for 16 hrs. After that, the reaction solution was partitioned 

between EA (50 mL) and water (150 mL). The aqueous phase was filtered and bubbled by N2 for 

5 minds, then acidified to pH = 5 with conc. HCl. The solid formed was dissolved after MeCN (50 

mL) was added. And the mixture was concentrated to remove MeCN at 40 C. The solid formed 

was collected by filtration and dried to give N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)-6.,6-dimethlv-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (320 

mg, yield: 43%) as a white solid.  

[005401 IHNMR (400 MHz, DMSO-d6): 6 = 10.49 (s, IH), 7.90 (s, 1H), 7.64 (s, lH), 6.93 (s, 

IH),4.14 (s,21H), 3.88 (s, 2H), 278 (t, J= 7.2 Hz, 4H), 2.58 (t,.J= 7.2 Hz, 4H), 1.98-1.90 (in, 

4H), 1.02 (s, 6H). MS: m/z 4310 (M+HI-).  

Example 9: Synthesis of 6,6-dimethyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,31oxazine-3

sulfonic acid amide 

[00541] Another methodtosynthesize6,6-dimethyl-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonic acid amide is shown below.  
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0 0 
CIa /'NH 2 

0 0 l 0 
0 - CISO 3H. 80°C, 16h NH 3 H 20 

N / I 
_N N'N THF. 60 0C. 1h N'N 

Step I 

[00542] 6,6-Dimethyl-6,7-dilhydro-51-pyrazolo[5,1-b][1,3]oxazine (3.0 g, 19.7 mmol) was 

added portion wise to CISO3H (25 mL) at 0 C. After stirred at 80 °C for 16 hrs, the reaction 

mixture was added dropwise to ice-water (250 mL) and extracted with EA (100 mL x3). The 

combined organic layer were washed with brine (50 mL), dried over Na2SO4 and concentrated.  

The residue was cooled to5, C0and washed with PE/EA (5/1, 30 mnL) to give 6,6-dimethyl-6,7

dihydro-51--pyrazolo5,1-b][1,31oxazine-3-sulfonyl chloride (2.4 g, yield: 49%) as a yellow 

solid.  

[005431 1HNMR (300 MHz, CDCl3): 5= 7.79 (s, 1H), 4.16 (s, 211), 3.90 (s, 211), 1.20 (s, 61-1).  

Step 2 

[005441 To solution of6,6-dimethyl-6,7-dihydro-5-pyrazolo[5,1-b][1,3]oxazine-3-sulfoiyI 

chloride (2.2 g, 8.8 mmol) in THF (18 nL) was added NH3.120 (10 mL). After stirred at 60 °C 

for 1 hr, the reaction mixture was concentrated to dryness. The residuewas diluted with MeOH 

(20 niL) and acidified by aq.HCl (2 N) to p-I 5. The resulting solution was purified by reverse 

phase column (0% - 60% MeCN in H2O) to give 6,6-diniethyl-6,7-dihydro-5H-pyrazolo[5,1

b][1,3loxazine-3-sulfonic acid amide (1.6 g, yield: 79%) as a yellow solid.  

Example 10: Synthesis of N-((1,2,3,5,6,7-iexahydro-s-idaceii-4-yl)carbamoyl)-6-hydroxy

6,7-dihydro-51-pyrazolo[5,1-bI11,31oxazine-3-sulfonamide 

[005451 SynthesisofN-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-hydroxy-6,7

dihydro-5--pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  
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Br T r DHP, TsOH Br Br 
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TFAPO0-/ 
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THF, 60°C / 1) triphosgeneE 3 N 

THPO' NN HO' .- NN 2) MeONa, THF, 1h 

Step 1 

[00546] To as solution of 1,3-dibromo-propan-2-ol (42.5 g, 0 19 mol) and DHP (33 g, 0.38 mol) 

in DCM (300 mL), was added TsOH (3.6 g, 0.019 mol) in portions and the mixture was stirred at 

room temperature for 2 hrs. The reaction solution was concentrated and the residue was purified 

by silica gel column (PE/EA = 50/1) to give 2-(2-bromo-1-bromomethyl-ethoxy)-tetrahydro

pyran (34 g, yield: 60%) as a colorless oil.  

[00547] 1-1 NMR (300 MHz, DMSO-d6): C= 4.80-4.79 (in, 1H), 4.04-3.90 (in, 2H), 3.72-3.52 

(i, 51), 1.87-155 (m, 61-1) 

Step 2 

[00548] A mixture of 2-(2-bromo-I-bromomethyl-ethoxy)-tetrahvdro-pyran (17 g, 56.3 mmol), 

I,2-dihydro-pyrazol-3-one (4 g, 47 mmol) and K2CO3 (23 g, 165 mmol) in DMF (250 mL) was 

stirred at 100 °C overnight. The solvent was removed under reduced pressure. The residue was 

partitioned between EA (200 mL) and water (200 ml). The aqueous phase was extracted with EA 

(200 ml). The organic layers were combined, washed with water (100 mL) and brine (100 mL), 

dried over Na2SO4 and concentrated. The residue was purified by silica gel column (EA) to give 

6-(tetrahydro-pyran-2-vloxy)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (4.9 g, yield: 46%) as 

a yellow oil.  

[005491 .IH NMR (300 MI-lz, DMSO-d6): 5: 7.34 (s, 111), 5.51 (s, 1H), 4.89-4.83 (m, 1H), 

4.36-4.24 (i, 41-1), 3.93-3.88 (im, 111), 3.59-3.54 (m, 1H), 1.79-1.69 (m, 31-1), 1.65-1.51 (m, 4H).  

MS: m/z 224.9 (M+H).  

Step 3 
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1005501 Toa solution of 6-(tetrahydro-pyran-2-yloxy)-6,7-dihydro-Il-pyrazolo[5,1

b][1,3]oxazine (5.1 g, 22.8 mmol) in MeCN, was added NBS at 0°C under N2 in two portions.  

The reaction was then stirred at room temperature for 1 hr. The reaction was partitioned between 

EA (100 mL) and water (200 niL). The organic layer was washed withwater (100 mL) and brine 

(100 mL), dried over Na2SO4 and concentrated. The residue was purified by silica gel column 

(PE/EA = 1/1) to give 3-bromo-6-(tetrahydro-pyran-2-yloxy)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine (5.6 g, yield: 81%) as a yellow solid.  

[005511 'H NMR (300M-Hz, DMSO-d6): 6 = 7.33 (s, 111), 4.88-4.82 (m, 111), 4.48-4.18 (m, 

5H), 3.88-3.75 (m, IH), 3.58-3.53 (m,1H), 1.84-1.51 (m, 7H). MS: m/z 303.0 (M+H*).  

Step 4 

1005521 Toa solution of 3-bromo-6-(tetrahydro-pyran-2-loxy)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine (2 g, 6.6 mmol) in dry THF (20 mL) was added n-BuLi in hexane (2.5 M, 2.6 mL, 

6.6 mmol) slowly at -78°C under N2. After stirred with cooling for 20 min, ZnCl2 in ether (1 M, 

6.6 nL, 6.6 mmol) was added slowly at this temperature. The cold bath was removed and the 

reaction was stirred at room temperature for 1 hr. TCPC (2 g, 6.6 mmol) was then added and the 

mixture was stirred at room temperature for 1 hr. The reaction was partitioned between water 

(100 mL) and EA (100 mL). The organic layer was washed with brine (100 mL), dried over 

Na2SO4 and concentrated to give crude 6-(tetrahdro-pyran-2-yloxy)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid 2,4,6-trichloro-phenyl ester as a yellow gel which 

was used for next step directly without any purification.  

Step 5 

[00553] A mixture of 6-(tetrahydro-pyran-2-yloxv)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonic acid 2,4,6-trichloro-phenyl ester (crude, -6.6 mmol), NH-0H (20 mL) 

and THF (20 mL) was stirred at 60 °C overnight. The reaction was concentrated under reduced 

pressure until 10 mL of liquid remained. The remained solution was acidified with I N HCi to 

pH = 5 and extracted with EA (100 mL x5). The organic layers were combined, dried over 

Na2SO4 and concentrated to give crude 6-(tetrahydro-pyran-2-yloxy)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid amide as a yellow gel which was used for next step 

directly without any purification. MS: n/z 304.1 (M-+Ht).  

Step 6 

214



WO 2018/136890 PCT/US2018/014728 

1005541 Toa solution of 6-(tetrahydro-pyran-2-yloxy)-6,7-dihydro-5H-pyrazolo5,1

bj[1,3]oxazine-3-sulfonic acid amide (crude, 6.6 mmol) inTHF/fH20/EtOH (50 mL/10 niL/50 

mL) was added cone. IC (10 mL) and stirred at room temperature overnight. The reaction was 

concentrated under reduced pressure. The residue was purified by reverse phase column 

(MeCN/H20) to give 6-hydroxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid 

amide (290 mg, yield: 21% over 3 steps) as a white solid.  

1005551 1H NMR (300 MHz, DMSO-d6): 6 = 7.48 (s, IH), 7.11 (brs, 2H), 5.65 (brs, 1H), 4.30

4.20 (m, 4H), 3.96-3.92 (m, IH). MS: m/z 220.1 (M+H-).  

Step 7 

[005561 To a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-ylamine (63.1 mg, 0.365 mmoL) 

andTEA(0.203ml, 1.1 mmoL) in THF (5 ml), was added triphosgene (43.7 mg, 0.146 mmoL), 

and the mixture was stirred for 10 min at room temperature. In another round-bottomed flask, to 

a solution of 6-hydroxy-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid amide(80 

mg, 0.365 mmoL) in THF (5 ml) was added MeONa (21.7 mg, 0.401 mmoL) and the mixture 

was stirred for 20 mins at room temperature. The prepared 4-isocyanato-1,2,3,5,6,7-hexahydro-s

indacene was filtered to remove the resulting precipitate and the filtrate was added to another 

flask containing sulfonamide salt. The reaction was check by TLC and quenched with the 

addition of water (30 mL) after 20 mins. The aqueous phase waswashedwith EA (20 mL) and 

filtered later. The filtrate was acidified to pH-l= 3-4. The resulting solid was collected by 

filtration to give N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-hydroxv-6,7-dihydro

5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (15 mg, yield: 10%) as a white solid.  

[005571 .H NMR (400 MJIz, DMSO-d6): (5=:10.45 (s, 1-1), 7.90 (s, 11-1), 7.62 (s, 11-1), 6.93 (s, 

111), 5.67 (s, 111), 4.34 (s, 3H), 4.24 (dd, J= 4.0, 3.2 Hz, 111), 3.96 (d,J=::: 12.41-Hz, 11-1), 2.78 (t, J 

= 7.2Hz,4H),2.60(t,J= 7.6Hz, 4H),1.98-1.93 (i, 41-). MS: m/z 419.1 M+H-).  

Example 11: Synthesis of N-((1,2,3,,6,7-hexahydro-s-indacen-4-yl)carbamoy)-56,7,8

tetrahydropyrazolo[5,1-b][1,31oxazepine-3-sulfonamide 

1005581 Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-5,6,7,8

tetrahydropyrazolo[5,1-b][1,3]oxazepine-3-sulfonamide is shown below 
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Step 1 

[00559] 1,2-Dihydro-pyrazol-3-one (3.0 g, 35.7 mmol) and K2CO3 (17.0 g, 125.0 mmiol) wYere 

heated to 130 °C in DMIF (100 mnL). 1,4-Dibromio-butane (9.3 g, 42.9 mimol) was added and the 

mixture was heated for 16 hrs. The solvent was removed in vacuo. 'The residue was partitioned 

between EA/H20 (50 mL /80 mnL) and the layers were separated. The aqueous layer was 

extracted with EA (50 mL) and the combined organic layers were washed with brine (50 mL), 

dried over Na2 SO4 and concentrated. The residue was purified by silica gel column (PE/EA = 

1/1) to give 5,6,7,8-tetrahydro-4-oxa-1,8a-diaza-azulene (1.3 g, yield: 27%) as a colorless oil.  

[00560] IH NMR (300 .M~z, CDCls): 6 = 7.24 (d,J= 1.5 Hz, 1H), 5.69 (d, ll= 1.5 Hz, 1H), 

4.25-4.20 (mn, 2H4), 4.06 (t,I J= 5.1 Hz, 2H), 2.07-2.03 (mn, 2H), 1.91-1.84 (mn, 2H).  

Step 2-5 

[00561] These four steps are similar to general procedure of N-((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (Example 

3).  

[00562] IHNM'.,R (400 M'VHz, DMSO-ds ): S= 10.60 (s, 1H), 7,.94 (s, 1H), 7,.60 (s, 1H),6.94 (s, 

1H), 4.22-L-4.16 (m, 4H), 2.719(t, J= 7.6 Hz, 4H), 2.58 (t, J= 7.2 'Hz,4H), 2-.03-1.90 (m, 6H), 

1.80-1.70 (m, 2H). MS: m-/z 417.0 (Ml+H-).  

Example 12: Synthesis of N-((1,2,3,5,6,7-hiexahydro-s-inidaceni-4-yl)car bamioyl)-6,7-dihydro

5H-pyriazolo[5,1--b] [1,3]oxazine-3-sulfonamide 
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1005631 Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-5-1

pyrazolo[5,1-b]1[1,3]oxazine-3-sulfonamide is shown below.  

H Br Br Br 

HNJ7  0 0 NBS, MecN r- 1) n-BuL, THF

KCON DMF, 120°C N_ NC to rt N'N 2? -78C 
3)1 TCPC, 0°C to rt 

e f' ( NH2  0 O 

iH N', 
O a N 2  O NH2 I 0 HN'kO 

THF 600 16h N 1)tr phoegeeEt 3rN -.. ' 

2) MeONa, THF 

Step 1 

[00564 1 ,2-Dihvdro-pyrazol-3-one (2.0 g, 23.8 mmol) and K2CO3 (11.5 g, 83.3 mmol) were 

heated to 120 °C in DMF (60 mL). 1,3-Dibromo-butane (6.2 g, 28.6 mmol) was added and the 

mixture was heated for 16 hrs. The solvent was removed in vacuo. The residue was partitioned 

between EA/H20 (50 mL /80 mL) and the layers were separated. The aqueous layer was 

extracted with EA (50 mL) and the combined organic layers were washed with brine (50 mL), 

dried over Na2SO4 and concentrated. The residue was purified by silica gel column (PEEA = 5/1 

to 1/1) to give 7-methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (1.3 g, yield: 40%) as a 

yellow oil and 5-methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (500 mg, yield: 15%) as a 

yellow solid.  

[00565] 7-methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine: 'HNMR (400 MHz, CDCl3): 5 

= 7.32 (d, J= 2.0 Hz, IH), 5.45 (d,,J= 1.6 Hz, IH), 4.36-4.31 (m 2H), 4.24-4.18 (in., iH), 2.34

2.27 (i, 1IH), 2.02-1.94 (m, 1H), 1.59 (d, J= 6.0 Hz, 3H).  

[00566] 5-methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine: 'HNMR (400 MHz, CDCb): 6 

= 7.30 (d,.J= 1.6 Hz, lH), 545 (d,,J= 2.0 Hz, 1H), 4.38-4.30 (m, 1H), 4.25-4.20 (i, 1H), 4.15

4.08 (in, iH), 2.19-2.03 (n, 2H), 1.46 (dJ= 6.4 Hz, 3H).  

Step 2-5 

[00567] These four steps are similar to general procedure of N-((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamoyl)-6.,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (Example 

1).  
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1005681 1HNMR (400 MHz, DMSO-d6): (5=:10.47 (s, 1-), 7.91 (s, 111), 7.64 (s, 111), 6.94 (s, 

11-1), 4.53-4.32 (i, 311), 2.79 (t, J::= 7.2 Hz, 41). 2.58 (t, J= 7.2 1z, 4H), 2.38-2.31 (in, IH), 

1.99-1.91 (i, 511), 1.45 (d, J= 6.0 Hz, 311). IS: m/z 417.0 (MH-4-).  

Example 13: Synthesisof6-flioro-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)

6,7-dihydro-51-pyrazolo[5,1-bI11,3]oxazine-3-sulfonamide 

[005691 Synthesis of 6-fluoro-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamovl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamideisshownbelow.  

NH2  O 0 -F 

0 | HN 
O_ O; -- /I a 

'NH 2 DAST, DCM S'NH2 H O 
-78°C to RI 1)triphosgene, Et3 N 

HO .'N F N'.N 2) MeONa, THF, 1h 

Step 1 

[00570] Toa solution of 6-hydroxy-6,7-dilhvdro-511-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic 

acid anide (100 mg, 0.46 miol) in DCM (5 mL) was added DAST (148 mg, 0.92 miol) at 

78°C under N2.The reaction was then stirred at room temperature overnight. The reactionwas 

quenched with H20 (20 mL) and partitioned between DCM (40 mL) andwater (20 mL). The 

organic layer was dried over Na2SO4 and concentrated. The residue was purified by reverse 

phase column (MeCN1-2O) to give 6-fluoro-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonic acid amide (18 mg, yield: 18%) as a white solid. IS: m/z 222.1 (M-H*).  

Step 2 

1005711 This step is similar to general procedure for N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbanoyl)-6,7-dihydro-5H-pyrazolol5,1-b][1,31oxazine-3-sulfonamide (Example 1).  

1005721 1INMR(400 MHz, DMSO-d6).== 10.58 (s, 111), 8.00 (s, 11H), 7.69 (s, 11H), 6.93 (s, 

1H), 5.58 (d, J= 44.0 lz, 111), 4.75(t,J= 12.0 Hz, 111), 4.59-4.37 (in, 31), 2.78 (t,/J= 7.2 lz, 

4H), 2.60 (t, "= 7.2 Hz, 4H), 1.97-1.90 (m, 4H). MS: m/z 421.0 (M+H*).  

Example 14: Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indace-4-yl)carbaoyl)-6-methoxy

6,7-dihydro-51-1-pyrazolo[5,1-bi[1,3]oxazine-3-sulfonamide 
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1005731 Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-methoxy-6,7

dihydro-5--pyrazolo1[5,1-b][1,31oxazine-3-sulfonamide is shown below.  

Cl 

Br Br Br O 

concHClTHF - NaH, DMF 1) n-BuLi. THF, / 

THPO N H2 0, EtOH Mel N -78°C 
3) TCPC, 0°C to RT 

NH2 O O / OMe 
0 

NH2 HN N 

NH3H O HN - O 

mF60°CN 1) trhosgne, Et N T.HF,3601 Meo !.NN 1)1hseeE 3 
2) MeON@,THF, 1 h I 

Step 1 

[005741 To solution of3-bomo-6-(tetrahydro-pyran-2-yloxy)-6,7-dihydro-51-pyrazolo[5,1

b][1,3]oxazine (4.6 g, 15.2 mmol) inTHF/2LO/EtOH(50 mL/10 mL/50mL) was added 

conc.-C. The reaction was stirred at room temperature for2 hrs. The reaction solution was 

concentrated. The residue was treated with saturated NaHCO3 solution. The solid formed was 

collected by filtration to give 3-bromo-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-ol (2.76 g, 

yield: 84%) as a white solid.  

[005751 `H NMR (300 MHz, DMSO-d6): :::: 7.36 (s, 11-1), 5.59 (brs, 1H), 4.28-4.18 (m, 4H), 

3.95-3.90 (m, 1H).  

Step 2 

1005761 Toa solution of 3-bromo-6,7-dihydro-5H-pyrazolo5,1-b][1,3]loxazin-6-ol (1.2 g, 5.5 

mmol) in DMF (12 mL) was added NaH (60% in mineral oil, 263 mg, 6.6 mmol). The reaction 

was stirred at room temperature for 1 hr under N2. Then Mel (940 mg, 6.6 mmol) was added and 

the mixture was stirred at room temperature for 2 hrs. The reaction mixture was poured into 

water (60 mL) and extracted with EA (50 mL). 'The organic layer was washed with water (50 

mL) and brine (50 mL), dried over Na2SO4 and concentrated. The residue was purified by 

reverse phase column (MeCN/1120) to give 3-bromo-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine (1 g, yield: 78%) as a white solid.  

1005771 IHNMR (300 MHz, CDCl3):6= 7.34(s,IH),4.53-4.48(m, 1H),4.27-4.18(m,3H), 

3.94-3.93 (m, 1H), 3.49 (s,3H). MS: m/z 232.9 (M+H*-).  
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Step 3~5 

[005781 These steps are similar to general procedure for N-((1,2,3,5,6,7-hexahydro-s-indace-4

yI)carbamoyl)-6,7-dihydro-5--pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (Example 1).  

[005791 11 NMR (400 MHz, DMSO-d6): (5=:10.47 (s, 11-1), 7.91 (s, 111), 7.62 (s, 111), 6.93 (s, 

111), 4.65 (d, J=: 11.6 Hz, 1H), 4.37 (d,J= 11.2 Hz, 1H), 4.24-4.22 (m, 211), 4.06 (s, 1-1), 3.34 

(overlap, 311), 2.78 (t, J= 7.6 Hz, 411), 2.60 (t, J= 7.2 Hz, 411), 1.98-1.91 (i, 41-1). MS: m/z 

433.0 (M+H-,).  

Example 15: Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-5-methyl

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

[005801 Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yI)carbamoyl)-5-imethyl-6,7

dihydro-5--pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

IsI 

HN'0 ' N H NIN 

1005811 The title compoundwas prepared using general procedure for N-((1,2,3,5,6,7

hexahydro-s-indacen-4-vl)carbanoyl)-6,7-dihydro-51-H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (Example 1).  

[005821 IHNMR (400 MHz, DMSO-d6): = 10.51 (s, 1H), 7.90 (s, 1H), 7.61 (s, 1H), 6.94(s, 

1H1), 4.60-4.56 (in, 1H), 4.13-4.08 (in, 2H), 2.79 (t,J=7.2 -lz, 41), 2.59 (t, J= 6.8 Iz, 411), 

2.28-2.24 (in, 1H), 1.98-1.93 (in, 51), 1.38 (d,,J= 6.0 liz, 31). MS: m/z 417.0 (M--).  

Example 16: Synthesis ofN-((8-chloro-1,2,3,5,6,7-hexahydro-s-indacen-4-yI)carbanioyl)

6,7-diliydro-51-pyrazolo[5,1-bI[1,3]oxazine-3-sulfonamide 

[005831 Synthesis of N-((8-chlioro-1,2,3,,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7

dihydro-5--pyrazolo15,1-b][1,3]oxazine-3-sulfonamide is shown below.  
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H 2N 

NCS, 
DCM 

C1 

o H2N 0 N 

NN 

'N2NaH, THF ' "-NH 2  N jHF0 H H 0 
Step 1 

1005841 1,2,3,5,6,7-hexahydro-s-indace-4-amine (2.332 mmol, 404 mg) and NCS (2.332 

mmol, 0.311 g) were mixed in DCM (5mL) and left to stir overnight. The mxiture was then 

partitioned between water (2OmL) and DCM (20mL). The layers were separated and the aq.  

layer extracted with DCM (20mL). The combined organic layers were then dried over Na2SO4, 

filtered and concentrated to yield 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (2.332 mmol, 404 

mg) as a brown solid which was used without purification. MS: m/z 209(MH).  

Step 2 

1005851 N,N-dimethylpyridin-4-amine(0.481 mmol, 0.059g))was dissolved inTHF(I.5mL) 

and then a solution ofdi-tert-butyl dicarbonate (0.481 mmol, 0.111 mL) in THF (1.5n) was 

addedslowly. After stirring for a few minutes, a solution of8-chloro-1,2,3,5,6,7-hexahdro-s

indacen-4-amine (0.481 mmol, 100 mg) inTHF (1mL) was added and the mixture was left to stir 

for30mM. At the same time, 6,7-dihdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

(0.481 mmol, 0.098 g) in TIF (1mL) was treated with sodium hydride (0.481 immol, 0.012 

g)andlefttostirfor30mIn. At this time the two solutions were mixed and left to stir for 18 h.  

[00586] The reaction was then quenched with sat NH4C (1OmL) and diluted with EtOAc 

(40mL). The layers were separated and the aq. layer extracted with EtOAc (30mL). The 

combined organic extracts were then washed with water (2OmL) and concentrated. The resulting 

solid was suspended in MeOH:water (10:1, 1OmL), a reddish solid filtered off and 
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discarded. The filtrate was concentrated and purified by prep HIPLC (10-40% MeCN:10mM aq.  

N113). The purified fractions were combined and concentrated to yield N-((8-chloro-1,2,3,5,6,7

hexaldro-s-indacen-4-yi)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (5.8 mg, 2.76%) as a white solid.  

1005871 1H-NMR (400 M1Hz; DMSO-d6): 8 7.88-7.85 (m, 1H), 7.55 (s, 1H), 4.42-4.39 (i, 2H), 

4.11-4.08 (in, 2H), 2.85-2.82 (in, 4H), 2.71(t, J=7.4 Hz, 4H), 2.22-2.16 (m, 2H), 2.04-1.97 (m, 

4H). MS: m/z 437 (M+H*).  

Example 17: Synthesis of 4-fluoro-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)

4,5,6,7-tetraliydropyrazolo[1,5-alpyridine-3-sulfonamide 

[005881 Synthesis of 4-fluoro-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamovl)-4,5,6,7

tetrahydropyrazolo[1,5-ajpyridine-3-sulfonanide is shown below.  

0 

EtO 

H 
,N Br,.CO 2 -N-N NaH N-N CO 2Ei NaCI 

11 /K 2CO3, DMF THF, reflIux DMSO,150 °C 
Br Br Br 

N-N--- N-N- N'N- 1. TCPC, n-BuLI' N,.  
NaBH4  DAST ZnCIl, THF, -60°C N 

/ MeOH fDM-60 F 2NH 3H O, THF, 
O OH Br F 60°C,16h H2NO 2S 

NH 2  F 
0 

HN 

HN 0 
1) triphosgene, EtN 
2) MeONa, THF, Ih 

Step 1 

1005891 To a solution of 4-bromo-2H-pyrazole-3-carboxylic acid ethyl ester (8.0 g, 36.4 mmol) 

in DMF (80 mL) was added K2CO3 (10 g, 72.8 mmol) and 4-bromo-butyric acid ethyl ester (10 

g, 54.8 mmol), then the suspension was stirred overnight. The reactionwas quenched with the 
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addition of EA (200 mL) and water (200 mL). The organic layer was separated. The aqueous 

layer was extracted with EA (200 mL). The organic layers were combined and washed with 

water (300 mL x3), brine (300 nL), and dried over Na2SO4. The solution was concentrated in 

vacuo.The residue was purified by silica gel column (PE/EA = 101) to give 4-bromo-2-(3

ethoxycarbonyl-propyl)-2H-pyrazole-3-carboxylic acid ethyl ester (6.7 g, yield: 55.4%) as a 

colorless oil. MS: m/z 332.8 (M+H-).  

Step 2 

[005901 To a solution of 4-bromo-2-(3-ethoxvcarbonyl-propyl)-2H-pyrazole-3-carboxylic acid 

ethyl ester (6.7 g, 20.2 mmol) in THF (120 mL) was added NaH (1.2 g, 30.3 mmol) at 0 °C and 

then the mixture was heated to reflux overnight. When the reaction was finished, the reaction 

was quenched with saturated aqueous solution of NH4CI (20 mL). The aqueous phase was 

extracted with EA (100 rnL x2). The extracts were washed with brine (100 mL), dried over 

Na2SO4, and concentrated to give 3-bromo-4-oxo-4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyridine-5

carboxylic acid ethyl ester (5.2 g, yield: 90%) as a white solid. MS:- m/z286.9 (M+H).  

Step 3 

[00591] To a solution of 3-brono-4-oxo-4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyridine-5

carboxylic acid ethyl ester (5.2 g, 15.7 rnmol) in DMSO (200 mL) and water (5 mL) was added 

NaCl (5.5 g, 94 mmol), and the mixture was heated to 150 °C for 2 hrs. After cooled to room 

temperature, the reactant was diluted with EA (200 nL) andwater (200 mL). The organic layer 

was separated. The aqueous layer was extracted with EA (200 mL). The combined organic layers 

were washed with water (300mLx3), brine (300 mL), and dried over Na2SO4. The solution was 

concentrated in vacuo. The residue was purified by silica gel column (PE/EA = 5/1) to give 3

bromo-6,7-dihydro-51-pyrazolo[1,5-a]pyridin-4-one (2.6 g, yield: 66%) as a white solid.  

[00592] 'H NMR (400 MHz, DMSO-d6): C= 7.55 (s, 1H), 440 (t,J= 6.0 Hz, 21), 2.72 (t, J= 

6.4 Hz, 2H), 2.36-2.40 (in, 21-1).  

Step 4 

[00593] To a solution of 3-bromo-6,7-dihydro-5H-pyrazolo[1,5-a]pyridin-4-one (1.6 g, 7.36 

immol) in MeOH4 (20 rL) was added NaBH4(.4 g, 12.8 mmoil) at 0 °C, and the mixture was 

stirred at room temperature for 2 hrs. When the reaction was finished, the reactant was 

evaporated to remove MeOH. The residue was portioned between EA (50 mL) and water (50 

223



WO 2018/136890 PCT/US2018/014728 

mL). The organic layerwas separated. The aqueous layerwas extracted with EA (50 mL). The 

combined organic layers were washed with brine (30 mL), and dried over Na2SO4. The solution 

was concentrated to give 3-bromo-4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyridi-4-ol (1.4 g, yield: 

88%) as a white solid. MS: m/z 216.9 (Mi-I-).  

Step 5 

[005941 To solution of3-bromo-4,5,6,7-tetrahydro-pyrazolo[l,5-alpyridin-4-ol(1.4g,6.5 

mmol) in DCM (30 mL)was added DAST(2.1 g, 13 mmol) at -60 °C. The solution was allowed 

to warm slowly to room temperature, and stirred at room temperature for 2 hrs. When the 

reaction was finished, DCM (50 mL) andwater (50 mL) was added to the mixture.The organic 

layer was separated. The aqueous layer was extracted with DCM (50 mL). The combined organic 

layers were washed with brine (50 mL), dried over Na2SO4, and concentrated in vacuo. The 

residue was purified by silica gel column (PE/EA = 5/1) to give 3-bromo-4-fluoro-4,5,6,7

tetrahydro-pyrazolo[,5-a]pyridine (830 mg, yield: 59%) as a yellow oil.  

1005951 iHNMR (400M-Hz,DMSO-d6):6= 7.50(sIH),5.60(dt, J=51.2,2.8Hz,1H),4.28

4.32 (in, 1H), 3.87-3.94 (in, 1H), 2.26-2.40 (m, 2H), 1.92-2.00 (m, 2H).  

Step 6 

1005961 Toa solution of 3-bromo-4-fluoro-4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyridine(0.5 g, 

2.3 mmol) in dry THF (5 mL)was added n-BuLi in hexane (0.92 mL, 2.3 mmol, 2.5 M) slowly 

at -78 °C under N2 protection, After stirred at this temperature for 20 min, ZnC2 in ether (2.3 

mL, 2.3 mmol, 1 M) was added slowly at this temperature. The cold bath was removed and the 

reaction was stirred at room temperature for 1 hr. TCPC (0.68 g, 2.3 mmol) was added to the 

mixture at 0 C and the mixturewas allowed to stir at room temperature for 1 hr. The reaction 

was quenched with saturated NH4C1 solution (2 mL.) and partitioned between water (20 mL) and 

EA (20 nL). The organic layer was washed with brine (80 mL), dried over Na2SO4 and 

concentrated to give crude 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid 2,4,6

trichloro-phenyl ester as a yellow oil. The crude was dissolved in THF (5 mL), and N13H20 (5 

mL) was added, then heated to 60 °C overnight. When the reaction was finished, the reaction 

solution was concentrated to remove the solvent. The residue was acidified with I N -C to p

5 and partitioned between EA (20 nL) and water (20 m).The organic layer was separated. The 

aqueous layer was extracted with EA (20 mL). The combined organic layers were washed with 
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brine (30 mL), dried over Na2SO4, and concentrated in vacuum. The residue was purified by 

silica gel column (PE/EA:=2/1) to give 4-fluoro-4,5,6,7-tetrahydro-pyrazolo[1,5-apyridine-3

sulfonic acid amide (0.17 g, yield: 34%) as a yellow solid. MS: m/z 220.0 (M-1-).  

Step 7 

1005971 To a solution of 4-Fluoro-4,5,6,7-tetrahydro-pyrazolo1,5-apyridine-3-sulfonic acid 

amide (75 ig, 0.34 mmol) inTHF (2mL) was added MeONa (22 mg, 0.41 mmol) and the 

mixture was stirred at room temperature for 20 mins to give a sodium salt suspension.  

[005981 In another flask, to a solution of 1,2,3,5,6,7--lexahydro-s-indacen-4-ylatnine (59 mg, 

0.34 mmol) and TEA (69 mg, 0.68 mmol) in THF (3 mL), was added triphosgene (141 mg, 0.14 

mmol) in one portion and the mixture was stirred at room temperature under N2 for 20 mins. The 

reaction mixture was then filtered. The filtrate was added to the sodium salt suspension above 

and stirred at room temperature for 1hr. After that, the reaction solution was partitioned between 

EA (15 mL) and water (15 mL). The aqueous phase was separated and acidified to pH = 5 with 

IM HCi. The resulting solid was collected by filtration and air dried to give 4-fluoro-N

((1,2,3,5,6,7-hexahydro-s-indacen-4-vl)carbamoyl)-4,5,6,7-tetrahvdropyrazolo[1,5-a]pyridine-3

sulfonamide (45 ng., yield: 31.4%) as a white solid.  

1005991 IH NMR (400 MHz, DMSO-d6): 6 = 10.67 (s, IH), 8.03 (s, 1H), 7.94(s, 1H), 6.93 (s, 

IH), 6.08 (d,,J= 49.2 Hz, 1H), 4.35-4.37 (m, 1H), 405-4.08 (i, 1H), 2.78 (t,J= 6.8 Hz, 4H), 

2.55 (t, J= 6.8 Hz, 4H), 1.92-2.29 (n 8H). MS: m/z 419.0(M+HV) 

Example 18 

[00600] Synthesis of sodium ((6,7-dihdro-5H-pyrazolo[5,1-b][1,3]oxazin-3

yl)sulfonyl)((1,2,3.,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)amide is shown below.  
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0 0 

H 0 SCI0 ~S..NH 
N O BrCIS0Br3H, 800C, 1 NH3 H2O 

.HN B~ r B/ -C 
\J K2CO3, DMF,130°C N N N'N THF, 600C, 16h N' N 

NH2  r 0 

N 
NH NN -'

1)triphosgene, EtIN, THF 
2)MeONa, MeOH, reflux 
3)MeCN, rt, 16h 

Step 1: 

1006011 1,2-Dihydro-pyrazol-3-one (53.0 g, 630.9 mmol) and K2CO3 (305.0 g,2210.1 mmol) 

were heated to 130°C in DMF (1 L. 1,3-Dibromopropane (140.0 g, 693.1 mmol) was added and 

the mixture was heated for 8 hrs and then concentrated. The residue was partitioned between EA 

(200 mL) and water (500 mL) and the layers were separated. The aqueous layer was extracted 

with EA (150 mL x8) and the combined organic layer was washed with brine (300 mL), dried 

over Na2SO4, filtered and concentrated in vacuo. The residue was purified by silica gel column 

(PE/EA = 3/1) to give 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (32.0 g, yield: 41%) as a 

yellow oil.  

1006021 IH NMR(400 MHz, CDCls): 6 = 7.31 (d, J= 2.0 Hz, 1H), 5.48 (d, J= 2.0 Hz, IH), 

4.28 (t, "= 5.2 Hz, 2H), 4.18 (t, J= 6.2 Hz, 2H), 2.29-2.22 (in, 2H).  

Step 2: 

[006031 6,7-Dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (64.0 g, 516.1 mmol) was added dropwise 

to ClSO3H (380 mL) at 0 °C. After being stirred at 80 °C for 16 hrs, the reaction mixture was 

added dropwise to a mixture of ice-water/ EA (4 L/1.5 L). The layers were separated and the 

aqueous layer was extracted with EA (300 mL x2). The combined organic layers were washed 

with brine (500 mL), dried over Na2SO4 and concentrated. The residue was washed with PE (200 

mL) to give 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonvl chloride (73.0 g, yield: 

63%) as a yellow solid.  

Step 3: 
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1006041 Toa solution of 6,7-dihydro-5H1-pyrazolo[5,1-b][1,3]oxazine-3-sulfonyl chloride (73.0 

g, 328.8 mmol) in TIF (430 mL) was added NH13.20 (180 mL). After being stirred at 60 'C for 

16 hrs, the reaction mixture was concentrated to dryness. The residue wasashed with aq.HCl 

(0.2 M, 110 mL), H20 (40 mL), and dried to give 6,7-dihdro-5H-pyrazolo[,1-b]1,3]oxazine

3-sulfonic acid amide (52.0 g, yield: 78%) as a yellow solid.  

1006051 `HNMR (300 MI-z, DMSO-d): 6= 7.47 (s, 111), 7.08 (s, 2H), 4.40 (t, J= 5.1 Hz, 21-1), 

4.10 (t,,J= 6.0 Hz, 2H), 2.23-2.15 (m, 2H).  

Step 4: 

1006061 Toa solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-viamine (15.0g, 87 mmol) and 

TEA (13.3 mL, 95.4 mmol) inTHF (300 mL) was added triphosgene (8.5 g, 28.6 mmol) in one 

portion at 0~-5C and the mixture was stirred at 70 °C under N2 for 1 hour. The reaction mixture 

w'as then filtered through diatomite. Then filter cake was washed with 30 mL PE. The filtrate 

was concentrated to dryness and dissolved in 100 mL n-hexane. The mixture was filtered 

through a silica gel pad. The filtrate was concentrated to dryness to give the 4-isocyanato

1,2,3,5,6,7-hexahydro-s-indacene (14.6 g, yield: 84%) as a pink oil.  

[006071 The suspension of 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid amide 

(14.3 g, 70.4 mmol) in MeOH (500 mL) was stirred at 80 C until getting a clear solution, then 

MeONa (3.8 g, 70.4 mnol) was added and the mixture was stirred for 5 mins. The solution was 

concentrated to dryness and the residue was co-evaporated with MeCN (100 mL.). The residual 

solid was suspended in MeCN (320 mL) and 4-isocyanato-,2,3,5,6,7-hexahydro-s-indacene 

(14.6 g, 73.3 mmol) was added. The mixture was stirred for 16 hours at room temperature and 

filtered. The filter cake was triturated with EtOH (250 mL), PE/EA (5/1, 250 mL) to give the 

product. The product was dissolved in H20 (200 mL.) and concentrated to dryness to give sodium 

((6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)stlfonyl)((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)amide (24.5 g, yield: 82%) as a white solid.  

[00608] IHNMR (400 MI-lz, D2O): 6:7.64 (s, 1-1), 7.02 (s, 1H), 4.40 (t, J= 5.2 Hz, 21-).  

4.11 (t,/= 6.0 Hz, 211), 2.83 (t, J= 7.2 Hz, 41-1). 2.66 (t, J= 7.2 Hz, 41H), 2.28-2.22 (m, 21-), 

2.04-1.96 (m, 41-). MS: m/z 4031(M+H).  

Example 19 
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1006091 Synthesis of 1-((1,2,3,,6,7-Hexahydro-s-indacen-4-vl))-3-(2,3-dihydro-pyrazolo[5,1

b]oxazole-7-sulfonyl)-urea is shown below.  

NH2  O 

O A0Br / O-N H Br 1 CISOH N - NH 
-------- 0 0 > N, 

HN ---- ------------ )M. :\ S-NH2  0 >-- -9 ' ---
HN K2cosDMF N;/ 2. NH4OH N 1 triphosgeneEtN ,,1 

K2O, DF0 2.MWONWTHF 

Step 1 

1006101 To a solution of 1,2-dihydro-pyrazol-3-one (500 mg, 5.9 nimol) in MeCN (50 nL) was 

added 1,2-dibromo-ethane (3.3 g, 17.6 mmol) and K2C03 (2.4 g 17.6 inmol). After being stirred 

at reflux overnight, the reaction mixturewas filtered and the filtratewas concentrated in vacuo.  

The residue was purified by reverse phase HPLC (MeCN in 110, 5% to 95%) to give 2,3

dihydro-pyrazolo[5,1-b]oxazole (260 mg, 40%) as a yellow solid.  

[006111 IHNMR(400MHz,DMSO-d6): S:=:7.27(s,1-),5.37 (d,J= 1.61-z,111),5.06(t,J::= 

8.0 Hz, 2H), 4.23 (t, 1= 8.0 Hz, 211).  

Step 2 

1006121 2,3-Dihydro-pyrazolo[5,1-bloxazole (1 g, 9.1 mmol) was dissolved in CSO3 H (20 

mL). After being heated at 80 °C overnight, the reaction mixturewas added dropwise to a 

mixture of EA (150 mL), NH3 -H20 (20 mL), and H20 (150 nL). After being stirred at room 

temperature, the reaction mixture was concentrated in vacuo. The residue was suspended in 

MeOH (30 mL), stirred for 0.5 h, and the mixture was filtered. The filtrate was evaporated in 

vacuo and the residue was purified by reverse phase HPLC (MeCN in water, 0% to 60%) to give 

2,3-dihydro-pyrazolo[5,1-b]oxazole-7-sulfonic acid amide (60 mg, 4%) as a yellow solid.  

Step 3 - Preparation E 

1006131 To a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-ylamine (55 mg, 0.32 mmol) in 

THF (10 ml) was added triphosgene (30 mg, 0.1 mmol) and'TEA (48 mg, 0.48 mmol). After 

being stirred at room temperature for 2 hrs, the reaction mixture was filtered. The filtrate was 

evaporated in vacuo. The residue was then dissolved in THF (5 mL). Then to the mixturewas 

added 2,3-dihydro-pyrazolo[5,1-b]oxazole-7-sulfonic acid amide (60 mg, 0.32 mmol) and 

NaOMe (35 mg, 0.64 mmol). After being stirred at room temperature for 3 hrs, the reaction was 

quenched by H20 (10 ml.), acidified by 3 N HCl to pH = 3, and extracted with EA (10 nil, x3).  
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Organic phase was combined, dried over anhydrous Na2SO4, and evaporated in vacuo. The 

residue was purified by prep-HPLC to give 1-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl))-3-(2,3

dihydro-pyrazolo[5,1-b]oxazole-7-sulfonyl)-urea (6 mg, 5%) as white solid.  

[006141 11 NMR (400 MHz, DMSO-d6): (5=:10.52 (brs, 111), 7.86 (s, 1H), 7.58 (s, 1H), 6.91 (s, 

111), 5.21 (t, J= 8.0 Hz, 2H), 4.32 (t, J= 8.0 Hz, 211), 2.78 (t,,J= 7.2 Hz, 41), 2.62 (t, J:::: 7.2 

Hz, 41-1), 1.98-1.91 (m, 411). MS: m/z 389.0 (M+-).  

Example 20 

[006151 Synthesisof (R)-N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-y)carbamoyl)-6-hydroxy-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide and (S)-N-((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamoyl)-6-hydroxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

is shown below.  

ON O 0 0H 
CNH2 TBSO , Pyr P-NH2 Chiralseparation N H-NH2 

T'. ' aHF " 

H -N'N T-O N TBS 'N TBSO" NN 

0 0 )- al-I a a - "O 

CTHF O ,NH2 H2  HN OHN aH 

(~ / ' 1tnriosgerie. A 

HO N-Nr HO.' 2)MeC)Na, h 

Step 1 

1006161 Toa solution of rac-6-hydroxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (530 mg, 2.4 nmol) and pyridine (382 mg, 4.8 mnol) in THF (10 mL) was added 

TBSOTf (702 mg, 2.7 mmol) at 0 °C. The reaction was stirred at room temperature for 2 hrs. The 

reaction was quenched by H20 (20 nL) and acidified to pH = 5 by 1 N HCL. The residue was 

purified by reverse phase HIPLC (MeCN/H2O) to give 6-((ert-butvldimethylsilvl)oxv)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (330 mg, yield: 41%) as a white solid.  

MS: n/z 334.1 (M+H).  

Step 2 

[00617] Rac-6-((tert-Butyldimethylsilyl)oxy)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (420 mg, 1.3 nmol) was resolved by chiral prep-HIPLC to give two isomers(S)-6

((tert-butyldimethlisilyi)oxy)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (180 
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mg, yield: 42%) as a white solid; (R)-6-((tert-butydinethylsilyl)oxy)-6,7-dihydro-51H

pyrazolo[5,1-b]l[1,3]oxazine-3-sulfonamide (200 ig, yield: 46%) as a white solid.  

Step 3 

[006181 To asoluiotnof(,S)-6-((tert-butydimethlsily)oxy)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide(180 mg, 0.5 mmol) in TIF (4 nL) was added conc. HCI (4 ml).  

After being stirred at room temperature overnight, the reaction was concentrated under reduced 

pressure. The residue was purified by reverse phase HPLC (MeCN/H20) to give (S)-6-hydroxy

6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (115 mg, yield: 97%) as awhite 

solid. MS: ni"z 220.1 (M--H).  

[006191 (R)-6-Hydroxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was 

prepared using the same procedure.  

Step 4 

1006201 (S)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-hydroxy-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide-as synthesized as in Preparation A herein to yield 

the desired product (50 mg, yield: 23%) as a white solid.  

[006211 'H NMR (400M-Hz, DMSO-d6): 6 = 10.45 (s, 1H), 7.90 (s, 1H), 7.62 (s, 1H), 6.93 (s, 

IH), 5.66 (d, J= 2.4 Hz,1H), 4.34 (s, 3H), 4.24 (dd, J= 4.0, 3.2 Hz, IH), 3.96 (d, J= 12.4 Hz, 

1H), 2.78 (t, J= 7.2 Hz, 4H), 2.60 (t, = 7.2 Hz, 4H), 1.98-1.91 (in, 4H). MS: m/z 419.0 

(MW+H).  

[006221 (R)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-hydroxy-6,7-dihvdro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was prepared using the same procedure.  

100623] H NMR (400M-Hz, DMSO-d6): 6 = 10.45 (s, 1H), 7.90 (s, 1H), 7.62 (s, 1H), 6.93 (s, 

1H), 5.66 (d,J= 3.2 Hz, 1H), 4.34 (s, 3H), 4.27-4.23 (m, IH), 3.96 (d, J= 13.6 Hz, IH), 2.78 (t, 

J= 7.2 Hz, 4H), 2.61 (tJ= 7.2 Hz, 4H), 1.98-1.91 (n, 4H). MS: m/z 419.0 (M-Hi-).  

Example 21 

[00624] Synthesis of rac-6-(Dimethylamino)-N-((1,2,3,5,6,7-hexahvdro-s-indacen-4

yl)carbamoyl)-6.,7-dihydro-5H-pyrazolo[5,1-b][1.,3]oxazine-3-sulfonamide is shown below.  
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Br Br Br 

0 Pr TFA, DCM 1) aq.HCHO, MBO 1) n-BuLi, THF, -78°C 

BcHN N H N N 2) NaHCN 2) ZnC12 , 780C 

H1N N23) TCPC,0°CtoRT 

cI NH 2  0 O 

HH 
CI H2H HN O N 

OP NH3 H2 0 N ________ H 

THF, 60°C N 1)triph osgene, Et N 

N N'N 2) MeONa, THF, 1h 

Step 1 

[00625] Toasolution ofrac-tert-butyl(3-bromo-6,7-dihdro-5H-pyrazolo[5,1-b][1,3]oxazin-6

yl)carbarnate (1.0 g, 3.2 mmol) in DCM (5 mL) was added TFA (5 mL) and the mixture was 

stirred at room temperature for 20 minds. The reaction was concentrated to dryness to give crude 

rac-3-bromo-6,7-dihvdro-5H-pyrazolo[5,I-b][1,3]oxazin-6-amine as a yellow solid, which was 

used for next step directly without any purification. MS: m/z 218.0 (M+H).  

Step 2 

[00626] Toasolution ofrac-3-bromo-6,7-dihydro-5H-pyrazolo[51-b][1,3]oxazin-6-amine 

(crude, --3.2 mmol) in MeOH (10 mL) was added HCHO (30%, 3.2 g, 31.5 mmol). The mixture 

was stirred for 2 hrs at room temperature, NaBH3CN (2.0 g, 31.5 mmol) was then added. The 

reaction was then stirred at room temperature for 16 hrs. The reaction was purified by reverse 

phase HPLC(0%- 95% MeCN in H20) to give rac-3-bromo-NN-dimethyl-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazin-6-amine (410 mg, yield: 53%) as a white solid.  

[00627] I NMR (300 MHz, CDC3): 6 = 7.33 (s, IH), 4.45-4.44 (in, H), 4.30-4.24 (i, 21-), 

4.18-4.11 (m, 1-). 3.00-2.97(m 1-), 2.40 (s, 6H). MS: n/z 245.9 (M-H-).  

Step 3 - Preparation B 

[00628] Toa solution of ric-3-bromo-N,N-dimethyl-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazin-6-amine (400 mg, 1.6 mmol) in dry THF (5 mL) was added n-BuLi (2.5 M in 

hexane, 0.7 iL, 1.6 miol) slowly at -78 °C under N2 atmosphere. After stirring with cooling for 

20 mins, ZnCI (1 Min ether, 1.6 mL, 1.6 mmol) was added slowly at this temperature. The 

cooling bath was removed and the reaction was stirred at room temperature for 1 hr. TCPC (479 

ing, 1.6 inmol) was then added and the mixture was stirred at room temperature for 1 hr. The 

reaction was partitioned betweenwater (30 mL) and EA (30 mL). The organic layer was washed 
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withbrine (30 mL), dried over Na2S04 and concentrated to give crude rac-2,4,6-trichlorophenyl 

6-(dimethylamino)-6,7-dihvdro-5H1-pyrazolo[5,1-b][1,3]oxazine-3-sulfonate as a yellow gel 

which was used for next step without purification.  

Step 4 - Preparation C 

1006291 Amixtureofrac-2,4,6-trichlorophenyl6-(dimethylainino)-6,7-dihydro-5

pyrazolo[5,1-b 1[1,3]oxazine-3-sulfonate (crude, --1.6 mmol), N140H (10 mL) andTHF (10mL) 

was stirred at 60 °C overnight. The reaction was concentrated under reduced pressure until 10 

mL of liquid remained. The remained solution was acidified with 1 N HCl to pH = 5. The residue 

was purified by reverse phase HPLC (0% - 95% MeCN in H-O) to give 

[006301 rac-2,4,6-trichlorophenyl 6-(dimethylamino)-6,7-dihvdro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonate (66 mg, yield: 16% over two steps) as a white solid. Alternatively, the 

solution may be concentrated to dryness and purified by flash chromatography.  

1006311 iH NMR (400 MHz, DMSO-d6):6= 7.47 (s, 111), 7.13 (brs, 2H), 4.95-4.41 (m, 2H), 

4.23-4.13 (in, 21), 2.89-2.86 (in, 1H), 2.26 (s, 6H).  

Step 5 - Preparation A 

[006321 To a solution of rac-2,4,6-trichlorophenyl 6-(dimethylamino)-6,7-dihdro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonate (66 mg, 0.3 imol) inTI-F (5 mL) was added MeONa 

(18 mg, 0.3 mmol) and the mixture was stirred at room temperature for 20 mins to give a sodium 

salt suspension.  

[006331 In another flask. to a solution of 1,2,3,5,6,7-hexahdro-s-indacen-4-ylamine (47 mg, 

0.3 mmol) and TEA (55 mg, 0.5 mmol) in THF (5 mL) was added triphosgene (33 mg, 0.1 

mmol) in one portion and the mixture was stirred at room temperature under N2 for 20 mins. The 

reaction mixture was then filtered. The filtrate was added to the above sodium salt suspension 

and stirred at room temperature for 20 mins. After that, the reaction solution was partitioned 

between EA (20 ml) and water (20 mL). The aqueous phase was acidified to pH = 5 with 1 N 

HCL. The solid formedwas collected by filtration and dried to give rac-6-(dimethylamino)-N

((1I,2,3,5,6,7-hexahydro-s-indacen-4-vl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine

3-sulfonamide (27mg, yield: 22%) as a white solid.  
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1006341 TH NMR(400 MHz, DMSO-ds.):. = 7.41 (s, 1H), 7.33 (s, 1H), 6.76(s, 1H), 437-4.22 

(m,-2H), 4.11-4.09 (i, 1-1), 4.03-4.01 (i, 1H), 2.83-2.82 (m, 1), 2.74 (t,,J:::: 7.2 Hz, 411),2.64 

(t, J=: 7.6 Hz, 4H), 2.25 (s, 6H), 1.93-1.86 (m, 4H). MS: m/z 446.0 (MH-).  

Example 22 

1006351 Synthesis of (S)-6-(Dimethylamino)-N-((1,2,3,5,6,7-hexahydro-s-indaen-4

yl)carbamoyl)-6,7-dihydro-1--pyrazolol5,1-b][1,3]oxazine-3-sulfonamide and (R)-6

(dimethylamino)-N((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyi)-6,7-dihvdro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

N H 2 

0 0 0 

NH2 SNH_:Zs NH2 l 
Chiral separation 

N N N N N N N 1) triphosgene, Et 3N 

N N 

N 'CN- 4NC: '-N2) MeONa3, THF, 1h 

o1; Io 0 oN / ,o 0O_-/ 

HN -/ HN 

HN 0 HN o 

Step 1 

[00636] rac-6-(Dim ethylamino)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

(110 ng0.4 mmol) was resolved by chiral prep-HPLC to afford (S)-6-(dirnethylamirto)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazite-3-sulfonamide (41 ng., yield: 42%) as a white solid and 

(R)-6-(dimethylamino)-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (36 mg, 

yield: 37%) as a white solid.  

Step 2 

[00637] (S)-6-(dimethylamino)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)- 6 ,7

dihydro-51-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized as in Preparation A to 

yield the desired product (14 mg, yield: 18%) as a white solid.  

[00638] 1H NMR (400 MHz, DMSO-d): 6::::10.47 (brs, 1H). 7.84 (s, 1H), 7.57 (s, 1H), 6.90 (s, 

1H), 446-4.43 (n, 2H), 4.24-4.12 (m, 2H), 2.92-2.91 (i, 11H), 2.80 (t, J=: 7.2 Hz, 4H), 264 (t,J 

7.2 Hz, 4H), 2.25 (s, 6H), 1.93-1.90 (i, 411). MS: rn/z 446.0 (M+-1).  
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1006391 (R)-6-(dimetlilamino)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamovl)-6,7

dihydro-Il-pyrazolo1[5,1-b][1,3]oxazine-3-sulfonamide was synthesized in the same manner to 

yield the product as a white solid (15 ig, yield: 22%).  

[006401 11 NMR (400 MHz, DMSO-d6): 5: 7.91 (s, 11-1), 7.61 (s, 1H), 6.93 (s, 11), 4.54-4.45 

(in, 2H), 4.25-4.15 (in, 21-1), 2.93-2.91 (in, 111), 2.79 (t, J= 7.2 Hz, 4H), 2.62-2.54 (in, 41-1), 2.27 

(s, 61-1) , 1.99-1.92 (i, 41-). MS: m/z 446.0 (M-1-F).  

Example 23 

[006411 Synthesisof (R)-N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-y.)carbamoy)-6-methoxy-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide and (S)-N-((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamoyl)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

is shown below.  

NH
2 

0 0 

O O.H NH I 
NH 2  Chira separation o. ( N) 2  z 2H 

(R)(S) , 1) triphosgene, Et3 N 
N N Oe ,_,NN -N 2) MeONa, THF, 1h 

000()~O 0 0 

(R) \ " (S)0 
HN' N H - N 

HN O Z) HN O Z) 

Step 1 

[006421 rac-6-Methoxy-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide(460ig) 

was resolved by chiral column to give two isomers: 

[006431 (?)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (peak 1, 91 

mg) and (S)-6-niethoxy-6,7-dihydro-511-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (peak-2, 116 

mg).  

Step 2 

[006441 (?)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-methoxy-6,7-dihydro-51

pyrazolo[5,1-b][1,31oxazine-3-sulfonamide was synthesized using Preparation A to deliver the 

desired product (44 mg, yield: 31%) as a white solid.  
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1006451 1H NMR(400 MHz, DMSO-d): = 10.48 (brs, 1H), 7.92 (brs, 11), 7.62 (s, -1), 6.93 

(s, 11-1), 4.63 (d, J= 11.6 Hz, 1IH), 4.36 (d,J ::::11.6 Hz, 1H), 4.27-4.19 (m,21), 4.06 (s, 11), 

3.34 (overlap, 31), 2.78 (t, J:=: 7.2 Hz, 411), 2.60 (t,J=:::7.2 Hz, 411),1.99-1.93 (in, 4H). MS: m/z 

433.0 (M-I-).  

1006461 (S)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-nethoxy-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was prepared using the same procedure.  

1006471 'IH NMR(400 MHz,DMSO-d): = 10.51 (s, 111),7.98(s, 1H),7.62 (s, 1H), 6.93 (s, 

1H), 4.64 (d, J= 11.6 4z, 1H), 4.37 (d,J= 12.0 Hz, 111), 4.24-4.22 (m, 211),4.05 (s, 111), 3.34 

(overlap, 3H), 2.78 (t,, = 7.6 Hz, 4H), 2.60 (tJ= 7.2 Hz, 4H), 1.98-1.91 (in, 4H). MS: m/z 

433.0 (M+H*).  

Example 24 

[006481 Synthesis of (R)-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)((6-methoxy-6,7

dihvdro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide and sodium (S-((1,2,3,5,6,7

hexahvdro-s-indacen-4-yl)carbamoyl)((6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin

3-vl)sulfonvl)amide is shown below.  
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Step 1 

[006491 Toa solution of rac-6-((tetrahydro-2-pyran-2-l)oxy)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine(36g, 0.161 mol) in MeOH (200 mL) and 120 (50 nL)was added cone. HCI 

(50 nL). After being stirred at room temperature for I hr, the reaction solution was concentrated 

under reduced pressure. The residue was treated with saturated NaHCO3 solution (pH = 8) and 

purified by reverse phase HPLC (0% - 50% MeCN in H20) to give rac-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazin-6-ol (27 g, crude yield: quantitative) as a yellow solid.  

[00650] 'H NMR (300 MHz, DMS-d6): 6 = 7.21 (s,),5.56(s,I H), 543 (s,I H), 423-4.15 

(m, 4H), 3.94-3.89 (m, 1H).  
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Step 2 

[006511 To solution ofrac-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-ol(10g,71.4 mmol) 

in dry DMF (150 ml) was added NaH (60%, 4.3 g, 107mnmol) at 0 °C under N2. After stirring at 

room temperature for I hr, Mel (15.2 g, 107 mml) was added to the reaction. The reaction was 

stirred at room temperature overnight, poured into water (100 mL) and filtered. The filter cake 

was dried to give rac-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (5.5 g, yield: 

50%) as a yellow solid.  

[006521 H NMR (300 MHz, DMSO-d6): (:= 7.21 (s, 11-1), 5.44 (s, 111), 4.44-4.40 (in, 111), 

4.23-4.10 (m, 3H), 3.96 (s, 111), 3.34 (overlap, 3H).  

Step 3 

1006531 Rcu-6-Methoxy-6.,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (5.5 g) was resolved by 

chiral column to give two isomers: 

1006541 (R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (peak 1, 2.4 g) as a white 

solid and (S)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (peak 2, 2.5 g) as a white 

solid.  

Step 4 

1006551 Toa solution of (R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (2.4 g, 

15.6 mmol) in MeCN was added NBS (2.78 g, 15.6 mmol) in portions with ice-cooling. After 

stirring at room temperature for I hr, the reaction solution was purified by reverse phase HPLC 

(MeCN/H2O) to give (R)--bromo-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (2.6 

g, yield: 72%).  

1006561 H NMR (300 M-Hz, CDCh): 6 = 7.33 (s, 1H), 4.52-4.48 (in, 1H), 4.32-4.20 (m, 3H), 

3.93-3.92 (in, 1H), 3.49 (s, 3H).  

[006571 (S)-3-bromo-6-methoxy-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine was prepared 

using the same procedure.  

Step 5 

[00658] (R)-2,4,6-trichlorophenyl 6-methoxy-6,7-dihydro-5H-pyrazolo[5,I-b][1,3]oxazine-3

sulfonate was synthesized using Preparation B to yield the product as a yellow oilwhich was 

used for next step without any purification.  
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1006591 (S)-2,4,6-trichlorophenyl6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][11,3]oxazine-3

sulfonate was prepared using the same procedure.  

Step 6 

[006601 (?)-6-methoxy-6,7-dihydro-5[I-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was 

synthesized as in Preparation C to yield the desired product (800 mg, yield: 32% over 2 steps) 

as a yellow solid. MS: m/z 234.0 (M-H*).  

1006611 (S)-6-Methoxy-6,7-dilhydro-5--pyrazolol5,1-b][1,3oxazine-3-sulfonamide was 

prepared using the same procedure.  

Step 7 - Preparation D 

[006621 To solution of (R)-6-methoxv-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (800 mg, 3.43 mol) in THF (10 nL)was added MeONa (370 mg, 6.86 mmol). The 

mixture was stirred at room temperature for 30 mins to give a sodium salt suspension.  

1006631 In another flask, to a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (891 mg, 5.1 

mol) and TEA (1.5 g, 15.3 mmol) inTHF (20 mL), was added triphosgene (611 mg, 2.1 mmol) 

in one portion. After stirring at room temperature under N2 for 30 mins, the reaction mixture was 

filtered. The filtrate was added to the sodium salt suspension above and the reaction was stirred 

at room temperature overnight. After that, the reaction solution was partitioned between EA (50 

mL) and water (80 mL). The aqueous phase was purified by reverse phase HPLC (MeCN/H2O) 

to give sodium (R)-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-methoxy-6,7-dihydro

5H-pyrazolo[5,1-b][1,3]oxazin-3-vl)sulfonyl)amide (250 mg, yield: 16%) as a yellow solid.  

[00664] IH NMR (400 MHz, D20): 6 = 7.52 (s, IH), 6.88 (s, iH), 4.51 (d, J= 12.0 Hz, 1H), 

4.16-4 11 (m, 3H), 4.02-4.00 (m, 1H), 3.30 (s, 3H), 2.68 (t, J= 7.2 Hz, 4H), 2.51 (t, J= 7.6 Hz, 

4H), 1.90-1.81 (m, 4H). MS: m/z 433.1 (M+H').  

[00665] Sodium (S)-((1,2.,3,5,6,7-hexahydro-s-indacen-4-yl)carbanoyl)((6-methoxy-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)anide was prepared using the same 

procedure.  

[00666] IH NTMR (400 MHz, DMSO-d): 6= 7.47 (brs, IH), 6 = 7.39 (s, IH), 6.78 (s, IH), 4.49 

(dt,.J= 8.0 Hz, 2.0 Hz, IH),4.23-4.15 (m, 2H), 4.14-4.08 (m, 1H), 3.99-3.95 (n, 1H), 3.34 (s, 

3H), 2.75 (t, J= 7.2 Hz, 4H), 265 (t,J= 7.2 Hz, 4H), 1.96-1.86 (m, 4H). MS: m/z 433.(M+H*).  
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Example 25 

[006671 Synthesis of Sodium(R)-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoy)((6

methoxy-6,7-dihydro-5-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide is shown below.  

O 0 O aqK2CO,, 
AC2 O, PY. 1-IN '__ HOAc,Li j DMF 
95C 1hrs N DEAD, PPh3, THF A N THF, RT OH N_ 140°C 
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Na Nf .. OMe 

HN 0 
MeONa, MeCN, RT 

Step 1 

1006681 A solution of 1,2-dihydro-pyrazol-3-one (50.0 g, 600 mmol )in pyridine (300 mL) was 

heated to 95 °C. To the solution, a solution of acetic anhydride (61.2 g, 600 mmol) in pyridine 

(100 mL) was added slowly over 0.5 hour. The reaction was heated for additional 1 hr at 95 °C.  

The reaction mixture was concentrated in vacuo resulting a dark red oil which was triturated with 

MeOH (150 mL) and filtered to give the 1-acetyl-1,2-dihydro-pyrazol-3-one (54.0 g, yield: 71%) 

as a white solid. 'H NMR (300 MHz, DMSO-d6): 6 = 10.92 (s, IH), 8.08 (s, 1H), 5.96 (s, 1H), 

2.45 (overlap, 3H).  

Step 2 

1006691 A mixture of 1-acetyl-1,2-dihydro-pyrazol-3-one (34.7 g, 280 mol) and PPh3 (24.9 g, 

420 mol) in THF (400 mL) was cooled to 0 °C under N2. To the mixture was added DIAD (84.8 

g,420 mmol) slowly. The reaction was stirred for additional 1 hour at 0 °C, then (R)-oxiran-2

ylmethanol (25.2 g, 340 mmol) was added slowly. The reaction was then stirred at room 

temperature overnight. The reaction mixture was concentrated in vacuo and the residue was 

purified by silica gel column (PE/EA = 10/1) to give (R)-l-acetyl-2-(oxiran-2-ylmethyl)-iH

pyrazol-3(2H)-one (34.8 g, yield: 68%) as a white solid.  

239



WO 2018/136890 PCT/US2018/014728 

1006701 1H NMR(400 MHz, CDC13):( 5 =8.06 (d,J= 2.81Hz, 1H), 6.00 (d,J= 3.2 Hz, 1H), 

4.55 (dd,J:= 12.0,3.2 Hz, 1-1), 4.20 (dd,J=:::12.0,3.2Hz, 1H), 3.39 (q,/J= 3.2 Hz, 11-1), 2.92 (t, 

J= 4.4 Hz, 1H), 2.76 (dd, J= 4.4, 2.4 Hz, IH), 2.57 (s, 3H).  

Step 3 

1006711 Toa solution of (R)-1-acetyl-2-(oxiran-2-ylmethyl)-1H-pyrazol-3(2H)-one (34.8 g, 190 

mmol) in AcOH (34.2 g, 570 mmol) and THF (200 mL), was added LiCl (13.1 g, 310 mmol) at 

room temperature. The reaction was then stirred at room temperature overnight. The reaction 

was partitioned between EA (200 mL) and water (200 mL). The organic layer was washed with 

sat.NaHCO3 (100 mL) and brine (100 mL), dried over Na2SO4 and concentrated in vacuo to give 

crude (R)-1-acetyl-2-(3-chloro-2-hydroxypropyl)-IH-pyrazol-3(2H)-one as a colorless oil which 

was used for next step directly without any purification.  

[006721 'HNMR (300MI-Hz,DDMSO-d6):6= 8.25 (d,IJ= 2.7Hz, 1H),6.23 (dJ= 3.0Hz,IH), 

5.59 (brs, 1H), 4.24-4.19 (m, 2H), 4.07-4.04 (m, IH), 3.75-3.62 (in, 2H), 2.50 (overlap, 3H). MS: 

m/z 219.4 (M+H*).  

Step 4 

[006731 A mixture of (R)-1-acetyl-2-(3-chloro-2-hydroxypropyl)-IH-pyrazol-3(2H)-one (crude, 

190 mmol) and K2COs (78.7 g, 570 mmol) in DMIF(400 mL) was stirred at 135 °C overnight.  

The solvent was removed under reduced pressure. The residue was purified by silica gel column 

(EA) to give (R)-6,7-dihydro-5H-pyrazolo[5,i-b][1,3]oxazin-6-ol (12.8 g, yield: 48%) as a white 

solid.  

[00674] 1H NMR (400 MHz, DMSO-d): 6 = 7.21 (d, J= 1.6 Hz, 1H), 5.51 (d,,= 3.2 Hz, iH), 

5.44 (d,.J= 1.6 Hz, 1H), 4.24-4.13 (in, 4H), 3.92 (d,,J= 12.4 Hz., 1H).  

Step 5 

[00675] Toa solution of (R)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-o (12.8 g, 91.4 

minol) in MeCN (200 mL) was added NBS (17.9 g, 100.6 mmol) at 0°C under N2 in two 

portions. The reaction was then stirred at room temperature for 1 hr. The reaction was partitioned 

between EA (200 mL) and water (200 mL). The organic layer was washed with sat.NaHCO3 

(100 ml) and brine (100 mL), dried over Na2SO4 and concentrated in vacuo. The residue was 

triturated with EA (50 ml) and filtered to give the ()-3-bromo-6,7-dihvdro-51-H-pyrazolo[5,1

b][1,3]oxazin-6-ol (11.3 g, yield: 57%) as a white solid. MS: rn/z 219.3 (M+H).  
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Step 6 

[006761 To solution of (R)-3-bromo-6,7-dihdro-5H-pyrazolo[5,1-b]1[1,3]oxazin-6-ol(12.2g, 

55.7 mmol) in DMF (60 mL) was added Nal-I (60% in mineral oil, 2.7 g, 66.8 mmol). The 

reaction was stirred at room temperature for 1 hr under N2. Then MeI (9.5 g, 66.8 mmol) was 

added. After being stirred at room temperature for 2 hrs, the reaction was poured intowater (200 

mL) and extracted with EA (100 mLx2). The organic layer was washed with water (100 mL) and 

brine (100 mL), dried over Na2SO4 and concentrated. The residue was triturated with 

MeOHIH2O (2/1, 100 mL) and filtered to give (R)-3-bromo-6-methoxy-6,7-dihdro-5H

pyrazolo[5,1-b][1,3]oxazine (9.5 g, yield: 73%) as a white solid. MS: m/z 233.3 (M+H*).  

Step 7 

1006771 (R)-2,4,6-trichlorophenyl 6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonate was synthesized using Preparation B to yield the product as a yellow oil which was 

used for next step directly without any purification.  

[006781 (R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamidexwas 

synthesized as in Preparation C to yield the desired product (2.6 g, yield: 27% over 2 steps) as a 

white solid.  

1006791 IHNMR (300 MHz,DMSO-d):6= 7.47 (s,11H),7.08(s,2H),4.58-4.54(m,1H), 

4.32-4.18 (in, 3H), 4.01 (d, J= 1.2 Hz, IH), 3.35 (overlap, 3H).  

Step 8 

[006801 To a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-ylamine (15.0 g, 87 mmol) and 

TEA (13.3 mL, 95.4 mmol) in THF (30 nL), was added triphosgene (8.5 g, 28.6 mmol) in one 

portion at 0 °C and the mixture was stirred at 70 °C under N2 for 1 hr. The reaction mixture was 

then filtered through diatomite. The filter cake was washed with 30 mL PE. The filtrate was 

concentrated to dryness and dissolved in 100 mL n-hexane. The mixture was filtered through a 

silica gel pad. The filtrate was concentrated to dryness to give the 4-isocyanato-1,2,3,5,6,7

hexahydro-s-indacene (14.1 g, yield: 81%) as a pink oil.  

[00681] The suspensionof (R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (1.6 g, 6.9 mmol) in MeOH (30 mL) was stirred at 80 C until getting a clear 

solution, then MeONa (372.6 mg, 6.9 nmol) was added and the mixture was stirred for 30 mins.  
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The solution was concentrated to dryness and the residue was co-evaporated with MeCN (30 

mL). The residual solid was suspended in MeCN (30 mL) and 4-isocyanato-1,2,3,5,6,7

hexahvdro-s-indacene (1.4 g, 7.2 mmol) was added. The mixture solution was stirred for 16 hrs 

at room temperature and filtered. The filter cake was triturated with PE/EA (5/1, 40 mL) to give 

sodium (R)-((i,2,3,5,6,-hexahdro-s-indacen-4-yl)carbamoyl)((6-methoxy-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide (2.4 g, yield: 80%) as a white solid.  

1006821 IH1NMR(400 MHz,DMSO-6): 6= 7.42(s,IH),7.36(s,1H),6.76(s,1H),4.50(d,,J 

= 12.0Hz, 1H), 4.21-4.08 (m, 3H), 3.95 (s, 1H), 3.34 (overlap, 3H), 2.76(t,IJ=6.8Hz, 4H), 

2.67 (t,,J= 6.8 Hz, 4H), 1.94-1.88 (in, 4H). MS: m/z 433.1 (M+H').  

Example 26 

1006831 Synthesis of sodium (R)-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)((6

methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amideisshownbelow.  
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HN- cl 
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Step 1 

[006841 To a solution of (R)-3-chloropropane-1,2-diol (61.0 g, 552.0 inmol) in pyridine (450 

mL) was added TsCl (105.2 g, 552.0 mmol) in portions at 0 °C. After being stirred at room 

temperature for I hr, the reaction was quenched with H20 (10 mL) and concentrated. The residue 

was poured to aq.HCl (2 N, 200 mL) and extracted with DCM (300 mL x3). The combined 

organic layerwas washed with sat.NaHCO3 (300 mL), dried over Na2SO4 and concentrated to 

give (R)-3-choro-2-hydroxypropyl 4-methylbenzenesulfonate (121.8 g, crude, yield: 76%) as a 

yellow oil.  

Step 2 
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1006851 Amixtureof (R)-3-chloro-2-hydroxypropyl4-methylbenzenesulfonate(121.8g,461.4 

mmol), CH3 (43 mL, 690.4 mmol) and Ag20 (128.0 g, 551.7 mmol) in DCM (1 L) was refluxed 

at 45°C for 24 hrs. Another portion CH31 (28.7 mL, 460.8 mmol) was added and the reaction was 

refluxed for another 24 hrs. Ag20 was removed by filtration and the filtrate was concentrated, 

purified by silica gel column (PE/EA = 8/1) to give (R)-3-chloro-2-methoxvpropyl 4

methylbenzenesulfonate (77.0 g, yield: 60%) as a yellow oil.  

1006861 IH NMR(300 MHz, CDCl): 6 = 7.79 (d, J= 8.1 Hz, 2H), 7.35 (d, J= 8.1 Hz, 2H), 

4.15-4.08 (in, 2H), 3.64-3.50 (in, 3H), 3.38 (s, 3H), 2.44 (s., 3H).  

Step 3-4 

[006871 A mixture of (R)-3-chloro-2-methoxypropyl 4-methylbenzenesulfonate (26.2 g, 94.2 

mmol), I-acetyl-1,2-dihydro-pyrazol-3-one (11.9 g, 94.2 mmol) and K2CO3 (39.0 g, 282.6 

mmol) in DMF (350 mL) was stirred at 50 °C for 16 hrs. H20 (35 mL) was added and the 

reaction was stirred at 130 °C for another 3 hrs. K2COs was removed by filtration and the filtrate 

was concentrated. The residue was purified by silica gel column (PE/EA = 2/1) to give (R)-6

methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][I,3]oxazine (13.8 g, contain some DMF and an 

unknown byproduct, yield: 95%) as a white solid.  

1006881 IHNMR (400 MHz, CDCl3): 6 = 7.33 (d, J= 2.0Hz, IH), 5.50 (dJ= 2.4Hz, IH), 

4.40-4.34(m,iH),4.32-4.23(m,2H),4.17(dd,J=C11.6,1.6Hz,1H),3.92-3.89(mIH),3.48 

(s, 3H).  

Step 5 

[00689] Toasolution of(R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,i-b][1,3]oxazine(13.8g, 

89.6 nmol) in DCM (150 mL) was added CISO3H (13.1 mL, 197.1 mnol) dropwise at 0 C.  

After being stirred at room temperature for 16 hrs, pyridine (15.8 mL, 197.1 mmol) was added 

dropwise at 0 C and then PClI (41.0 g, 197.1 mmol) was added portion wise at 0 C. The 

reaction mixture was stirred at room temperature for 1 hr, poured onto ice-water (200 mL) and 

extracted with EA (100 mL x3). The combined organic layer was washed with brine (100 mL.), 

dried over Na2SO4 and concentrated to give (?)-6-methoxv-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonyl chloride (16.7 g, crude, yield: 74%) as a yellow solid.  

Step 6 
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1006901 Toa solution of (R)-6-methoxy-6,7-dihydro-511-pyrazolo[5,1-b]1,3]oxazine-3-sulfonyl 

chloride (16.7 g, 66.3 mmol) inTHF (100 mL) was added NH3.H20 (42mL). After being stirred 

at 60 °C for 2 hrs, the reaction mixture was concentrated to about 20 mL. The residual 

suspension was acidified with aq.HCl (1 N) to pH = 3 and filtered. The filter cake was washed 

with H20 (50 mL) and triturated with MeOH (20 mL) to give (R)-6-methoxy-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (10.7 g, yield: 69%) as a white solid.  

1006911 IH NMR(400 MHz,DMSO-d):6= 7.49(s,IH),7.12(s,2H),4.59(td, J=11.6,2.4 

Hz, 1H), 4.32 (d, J= 12.0 Hz, IH), 4.27-4.17 (in, 2H), 4.04-4.02 (m, IH), 3.35 (s, 3H).  

Step 7 

[006921 (R)-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-methoxy-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazin-3-vl)sulfonvl)amide was synthesized as described in Step 8 in the 

previous example to produce the desired product (2.4 g, yield: 80%) as a white solid.  

Example 27 

[006931 An alternative synthesis of (R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide is shown below.  

Br Bn so2Cl o SO2NH2 

-uiBnS) 2  ... NCS n 11 NH, H,0 C 

7HFF.-78 0 O / ACOH/H 20 Q / THF, 60"C NN 

Step 1 

1006941 Toa solution of (R)-3-bromo-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine 

(1.0 g, 4.3 mmol) in dry THF (IOmL) was added n-BuLi in hexane (2.5 M, 2.1 mL, 5.2 mmol) 

slowly at -78 °C under N2. After being stirred with cooling for 1 hr, (BnS)2(1.6 g, 6.5mmol) 

was added slowly at this temperature. The cooling bath was removed and the reaction was stirred 

at room temperature overnight. The reaction was quenched with saturated NH4CI solution (5 mL) 

and partitioned between water (20mL) and EA (20 mL). The organic layer was washed with 

brine (20 mL), dried over Na2SO4 and concentrated. The residue was purified by silica gel 

column (PE/EA = 1/1) to gIve (R)-3-(benzylthio)-6-vethoxy-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine (760 mg, yield: 63%) as a yellow oil. MS: m/z 2774 (M+1-).  

Step 2 
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1006951 Toa solution of (R)-3-(.benzylthio)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1

bj[1,3]oxazine (750 ig, 2.7 mmol) in AcOI-i)O (3 mL/1 mL) was added NCS (1.5 g, 10.9 

mmol) at 0 °C under N2 in two portions. The reaction was then stirred at room temperature for I 

hr. The reaction was partitioned between EA (20 iL) and water (20 mL). The organic layer was 

washed with sat.NaHCO3 (20 mL) and brine (20 mL), dried over Na2SO4 and concentrated in 

vacuo to give the crude (R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,I-b][1,3]oxazine3-sulfonyl 

chloride as a yellow oil whichrwas used for next step directly without any purification.  

Step 3 

1006961 (R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was 

synthesized as in Preparation C to yield the desired product (280 ig, yield: 44% over 2 steps) 

as a white solid.  

[006971 'H NMR (400 M-Hz, DMSO-d): 6 = 7.48 (s, 1H), 7.11 (s, 211), 4.61-4.56 (in, 1H), 4.34 

(d, J= 11.6 Hz, 1H), 4.26-4.16 (in, 2H), 4.03 (d, J= 1.2 Hz, IH), 3.35 (s, 311). MS: m/z 233.8 

(M+H*) 

Example 28 

[006981 Synthesis of rac-N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)-6-methyl-6,7

dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

0 sO~cO 
H HO OH 0 k10 

IN N 1SN-k ' 0 ' 

H-N-- - - -+S-- - -- +-- -- ----- - -- NH HN- 7 npq/ 8.1C / /N 
1)Msc, TEA, THF N-N 80°C,0/N N'N N'N 
2)K 2cO 3, DMF, 80°C 

NH, 
N H-2~ 

HN 
1)tnphosgene. EtN 
2) MeONa, THF. 1h 

Step 1 

[00699] To a solution of 2-methyl-propane-1,3-diol (1 g, 11.1 mmol) and TEA (4.5 g, 44.4 

mmol) in THF (30 mL), was added MsC (2.8 g 24.4 mmol) slowly with ice-cooling under N2.  

The reaction was stirred at room temperature for 1 hr and filtered. The filtrate was concentrated 

to give a colorless oil. A mixture of this oil, 1,2-dihydro-pyrazol-3-one (993 mg, 11 1 mmol) and 
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K2CO3 (6.1 g, 44.4mmol) in DMF (40mL) was heated to 80'°C for 12 hrs. Thereaction was 

cooled and partitioned between EA (100 mLi) andwater (200 mL) and the layers were separated.  

The organic layer was washed with water (80 mL) and brine (50 mL), dried over Na2S04 and 

concentrated. The residuewas purified by silica gel column (PE/EA= 2/1) to give rac-6-methyl

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (500 mg, yield: 33%) as a white solid.  

[007001 .H NMR (300 MHz, CDC).3):= 7.31 (s, 111), 5.47 (s, 111), 4.27-4.23 (in,2H), 3.87

3.68 (m, 2H), 2.47-2.45 (in, 1H), 1.123-1.09 (in, 3H). MS: m/z 139.0 (I+H).  

Step 2~3 

1007011 A solution of rac-6-methyl-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine (500 mg, 3.6 

mmol) in chlorosulfonic acid (5 mL) was stirred at 80 °C overnight. The reaction was dissolved 

in EA (60 mL) and added slowly to water (100 mL). The organic layer was washed with brine 

(60 mL), dried over Na2SO4 and concentrated. The residue was dissolved inTHF (15 mL) and 

ammonia (5 mL) was added. The mixture was stirred at 60 °C for 1 hr. The reaction was 

concentrated, acidified with 1 N HC and purified by reverse phase HPLC (MeCN/H20) to give 

rac-6-methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid ainde (450 mg, yield: 

58% over 2 steps) as a white solid.  

1007021 IH NMR (300 MHz, DMSO-d6): 6 = 7.46 (s, 1H), 7.11 (brs, 2H), 4.43-4.38 (in, IH), 

4.21-4 15 (in, H), 4.06-3.99 (in, H), 3.76-3.69 (in, IH), 2.42-2.34 (n,1H), 1.02-1.00 (in., 3H).  

Step 4 

[00703] rac-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbainoyl)-6-methyl-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized using Preparation Atodeliverthe 

desired product (29.7 ing, yield: 18%) as a white solid.  

[00704] IHNTMR (400MHz,DMSO-ds):6= 10.49(s,1H),7.92(s,1H),7.62(s,1H),6.93(s, 

IH), 4.48-4.45(mn,IH), 4.44-4.18(m,IH),4.08(t, J=11,4Hz,IH),3.77-3.72(m,lH),2.78(t, 

J= 7.6 Hz, 4H), 2.60 (t,J= 7.2 Hz, 4H), 2.40 (overlap, 1H), 1.98-1.91 (in, 4H), 1.01 (d, J= 6.4 

Hz, 3H). MS: m/z 417.0 (M+H-).  

Example 29 

[00705] Synthesisof (S)-N-((1,2,3.,5,6,7-Hexahvdro-s-indacen-4-yl)carbamoyl)-6-methyl-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide and (R)-N-((1,2,3,5,6,7-hexahydro-s
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indacen-4-yl)carbamoyl)-6-methyl-6,7-dihydro-5H-pyrazolo[5,1-b][11,3]oxazine-3-sulfonamide 

is shown below.  

NH 2 

0 0 0 N 

(z) NH2  chiralseparation z NH2  O NH 2 

3) 1)tiphosgene, Et3 N 
NNzN N NN 2) MeONa, THFh 

N N HN 

N O (z HN Op 

Step 1 

[00706] rac-6-Methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-suilfonamide(350mg) 

was resolved by chiral prep-HPLC to give (S)-6-metli-6,7-dihdro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide (242 ig as diethylamine salt) and (R)-6-methyl-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-silfonamide (240 mg as diethylamine salt) 

Step 2 

[00707] (R)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-methyl-6,7-dihydro-51

pyrazolo[5,1-b][l,3]oxazine-3-sulfonamide was synthesized as in Preparation Atoyieldthe 

desired product (112 mg, yield: 37%) as a white solid.  

[00708] 11 NMR (400 MHz, DMSO-d6): 6:=:10.45 (brs, 111). 7.90 (s, 111), 7.61 (s, 1H), 6.93 (s, 

1H1), 4.48-4.45 (in, 1H), 4.44-4.18 (in, H), 4.08 (t, J= 114Hz, 1H), 3.77-3.72 (in, H), 2.78 (t, 

J=:76 Hz, 411), 2.60 (t, J= 7.2 Hz, 4H), 2.40 (overlap, 111). 1.98-1.91 (in, 4H), 1.00 (d,J= 64 

Hz, 3H). MS: m/z 417.1 (M-H).  

[00709] (S)-N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)-6-iethyl-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-stilfonamnide was prepared using the same procedure.  

[00710] .1 NMR (400 MHz, DMSO-d6): 6:=:10.45 (s, 1H), 7.90 (s, 11), 7.61 (s, 111), 6.93 (s, 

1H1), 4.48-4.44 (in, 1H), 422-4.18 (in, H), 4.11-4.06 (i, 11-1), 3.77-3.72 (m, 1H), 2.78 (t, J= 7.2 

lz, 411), 2.60 (t, J= 6.8 Hz, 41-1), 2.42-2.38 (i, 11-1), 1.98-1.92 (, 41-1), 1.00 (d, J= 6.8 -z, 311).  

MS: m/z 417.1 (M1-).  
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Example 30 

[007111 SynthesisofN-((1,2,3,5,6,7-1-lexahydro-s-indacen-4-yl)carbamoyl)-5',7'

dihydrospiro[cyclopropane-1,6'-pyrazolo[5,1-b][1,3]oxazine]-3'-sulfonamideisshownbelow.  

H HO OH Br 
N O NBS, MeCN ; 1)n-BuLi, THF, -78°C 

\- 1)MsCI, TEA,THF N'N N'N 2)ZnCl2, THF, -78°C 
2)K 2CO3, DMF, 800C 3)TCPCRT 

CI 

HC H 0 
o 11 0 HN

OH NH 2 
0 CI NH3.H20 HN O 

N- N'N' 1) triphosgene, Et3 N 
N 2) MeONa, THF, 1h 

Step 1 

[00712] To a solution of (1-hydroxymethyl-cyclopropyl)-methanoI (1.53 g, 15 mmol) and TEA 

(6.1 g, 60 mmol) in THF (45 mL), was added MsCl (3.8 g, 33 rnmol) slowly with ice-cooling 

under N2. After being stirred at room temperature for 1 hr, the reaction was partitioned between 

EA (500 mL) and water (100 mL). The organic layer was washed with brine (100 mL),dried 

over Na2SO4 and concentrated to give a colorless oil. A mixture of this oil, 1,2-dihydro-pyrazol

3-one (1.3 g, 15 mmol) and K2CO3 (8.3 g, 60 mmol) in DMF (60 mL) was heated to 80 °C 

overnight. The reaction was cooled and partitioned between EA (120 mL) and water (300 mL).  

The organic layer was washed with water (100 mL) and brine (80 mL), dried over Na2SO4 and 

concentrated. The residue was purified by reverse phase IPLC (MeCN/H2O) to give 5',7'

dihydrospiro[cyclopropane-1,6'-pyrazolo[5,1-b][1,3]oxazine] (380 mg, yield: 17%) as a white 

solid.  

[00713] 1H NMR (300 MI-z, CDC3): 6= 7.33 (d, J= 1.8 Hz, 1H), 5.52 (d,,J= 1.8 Hz, 1H), 

3.99 (s, 411). 0.81-0.49 (in, 41). MS: m/z 151.0 (M+H--) 

Step 2 

[00714] NBS (960 mg, 5 mmol) was added portionwise to a solution of 5',7'

dihydrospiro[cyclopropane-1,6'-pyrazolo[5,1-b][1,3]oxazine] (380 mg, 5.3 mmol) in MeCN (15 

mL). After being stirred at room temperature for 1 hr, the reaction was partitioned between EA 
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(60 mL) andwater (60 mL). The organic layer was washed with brine (60 mL), dried over 

Na2SO4 and concentrated. The residue was purified by silica gel column (PE/EA = 2/1) to 3

bromo-5',7'-dihydrospiro[cyclopropane-1,6'-pyrazolo[5,1-b]11,3]oxazine] (380 rug, yield: 66%) 

as a yellow solid.  

1007151 11 NMR (300 MHz, CDCl3): ( = 7.33 (s, 111), 4.07 (s, 211), 3.98 (s, 211), 0.86-0.81 (in, 

41-). MS: r/z 230.9 (M--F).  

Step 3 

[007161 2,4,6-trichlorophenyl5',7'-dihydrospiro-cyclopropane-1,6'-pyrazolo[5,1

b][1,3]oxazine]--sulfonate was synthesized using Preparation B to yield the product as a 

yellow oil which was used for next step without any purification.  

Step 4 

[007171 5',7'-dihydrospiro[cyclopropane-1,6'-pyrazolo[5,1-b][1,3]oxazine]-3'.-sulfonamide was 

synthesized as in Preparation C to yield the desired product (105 mg, yield: 27% over 2 steps) 

as a white solid.  

1007181 IHNMR (400 MHz,DMSO-d):6= 7.49(s,1H),7.12(brs,2H),4.20(s,22H),4.00 (s, 

2H), 0.78 (s, 4H).  

Step 5 

[007191 N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-5',7'-dihydrospiro[cyclopropane

1,6'-pyrazolo[5,1-b][1,3]oxazine]-3'-sulfonamide was synthesized using Preparation A to 

deliver the desired product (54 mg, yield: 34%) as a white solid.  

1007201 IH NMR (400 MHz, DMSO-d6): 6=10.53 (s, 111), 8.01 (s, 111), 7.62 (s, 111), 6.94 (s, 

111), 4.25 (s, 2H), 4.01 (s, 2H), 2.79 (t, J= 7.2 Hz, 4H), 2.60 (t, J= 7.2Hz,4 ), 1.99-1.93 (m, 

4H), 0.78 (s,4H). MS: m/z 4290 (M+H*).  

Example 31 

[00721] Synthesis ofN-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)-1-tosyl-5',7'

dilhydrospiro[azetidine-3,6'-pyrazolo[5,1-b][1,3]oxazine]-3'-sulfonamide is shown below.  

249



WO 2018/136890 PCT/US2018/014728 

H 
N Br 

HOBrEr E31 HN' NB0,Br 
HO Br 4, PPh 3  NBS,MeCN 

N DCM, rt N K2CO3,DMF, TosNJ' 'N Tos 
Tos Tos 130°C.  

NH2  OO NTos 

NH2 H N 

1) n-BuLi, ZnC12, TCPC, O0 /H   HN o N 0 HN& 
THF. -78 0C 

2) NH 3H20, THF, N'N 1)tiphosgene,EtN 
60°C,16h TosN- 2) MeONa, THF 

Step I 

[00722] To a solution of [3-bromomethyl-1-(toluene-4-sulfonyl)-azetidin-3-y1]-methanol (4 g, 

12 mmol) in DCM (60 nL) was added CBr4 (64 g, 19.2 niol) and PPh3 (5.2 g, 19.2 inmol) at 0 

°C. After being stirred at room temperature for 16 hrs, the reaction was partitioned between 

DCM (200 mL) and H20 (200 niL). The aqueous layer was extracted with DCM (200 mL)The 

combined organic layer was washed with brine (100 mL), dried over Na2SO4 and concentrated.  

The residue was purified by silica gel column (PEEA= 5/1) to give 3,3-bis-bromomethyl-i

(toluene-4-sulfonyl )-azetidine (3.8 g, yield: 79%) as a yellow solid. MS: m/z 395.9 (M-+H').  

Step 2 

1007231 To a solution of 3,3-bis-bromomethyl-1-(toluene-4-sulfonyl)-azetidine (4.2 g, 10.6 

mmol) and 1,2-dihydro-pyrazol-3-one (0.89 g, 10.6 mmol) in DMF (50 mL) was added K2C03 

(3.7 g, 26.5 mmol). After being stirred at 130 °Cfor 16 hrs, the reaction was cooled down and 

quenched with the addition of EA (100 mL) and water (100 mL). The organic layerwas 

eparated.The aqueous layer was extracted with EA (100 mL). The organic layers were 

combined, washed with brine (80 mL), dried over Na2S04 and concentrated in vacuo. The 

residue ws purified by silica gel column (PE/EA= 1/1) to giveI -tosvl-5',7'

dihydrospiro[azetidine-3,6'-pyrazolo[5,1-b][1,3]oxazine] (1.4 g, yield: 42%) as a white solid.  

MS: m/z 320 (M+H*).  

Step 3 

1007241 NBS (0.64 g, 3.6 mmol) was added portionwise to a solution of 1-tosyl-5',7'

dihydrospiro[azetidine-3,6'-pyrazolo[5,1-b][1,3]oxazine] (1 g, 0.33 mmol) in MeCN (10 mL) at 

0 °C and the reaction was stirred for 2 hrs at room temperature. The mixture was filtered and the 
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filtrate was purified by reverse phase HPLC (5% - 95% MeCN in 1-HO) to give 3T-bromo-I-tosyl

5',7'-dihydrospirolazetidine-3,6'-pyrazolol[5,1-b]11,3]oxazine] (1.16g, yield: 830/) as a yellow 

solid. MS: n/z 398 (M+1-F).  

Step 4 

1007251 2,4,6-trichlorophenyl 1-tosyl-5',7'-dihydrospiro[azetidine-3,6'-pyrazolo[5,1

b][1,3]oxazine]-3'-sulfoate was synthesized using Preparation B to yield the product as a 

yellow oil.  

[007261 1-tosyl-5',7'-dihydrospiro[azetidine-3,6'-pyrazolo[5,1-b][1,3]oxazine]-3'-sulfonamide 

was synthesized as in Preparation C to yield the desired product (140 mg, yield: 32%) as a light 

yellow solid. MS: m/z 399.1 (M+H*).  

Step 5 

[007271 N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-1-tosyl-5',7'

dihvdrospiro[azetidine-3,6'-pyrazolo[5,1-b][1,3]oxazine]-3'-sulfonamide was synthesized using 

Preparation A and further purified by prep HPLC to deliver the desired product (24 mg, yield: 

22%) as a white solid.  

[007281 'H NMR (400M-Hz, DMSO-d6): 6 = 10.52 (s, 1H), 7.90 (s, 1H), 7.74 (d, J= 8.0 Hz, 

2H), 7.62 (s, 1H), 7.53 (d, J= 8.0 Hz, 2H), 6.94 (s, IH), 4.24 (s, 2H), 4.00 (s, 2H), 3.68 (s, 4H), 

2.80(tJ= 7.2 Hz, 4H), 2.55 (t, J= 6.8 Hz, 4H), 2.46 (s, 3H), 1.91-1.98 (m, 4H). MS: m/z 598.2 

(MW+H).  

Example 32 

[00729] Synthesis of 6-Am-nino-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  
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H 

HN N 
BC2O, TEA. DCN HO H MSCITA, THF- MO Ms K2M, 3 

MsaH~~; Br DM F ,heat BocHN 
NH 2  NHIoc NHIoc BHN 

C: 

N ECBocHN 
BCHN 

CBocHN 

NH2 

-- - --2 -- ---

NH HNNHBoC N NH2 

1) triphosgene, EtHNN AHN O 

2) MeC-Na, TH F, 1h 

Step 1 

[00730] To a solution of 2-aminopropane-1,3-diol (5.0 g, 54.9 mmol) and TEA (11.1 g, 109.9 

mmol) in DCM (40 mL) was added Boc20(14.4 g, 65.9 mmol) and the reaction was stirred at 

room temperature for 2 hrs. The reaction was partitioned between water (80 rL) and EA (80 

mL). The organic layer was washed with brine (80 mL), dried over Na2SO4and concentrated to 

give crude tert-butyl (1,3-dihvdroxvpropan-2-l)carbamate as awhite solid which was used for 

next step directly without any purification.  

Step 2 

[00731] Toa solution of tert-butyl(1,3-dihydroxypropan2-yl)carbamate (crude, -21.0 mmol) 

and TEA (8.5 g,84.0 mmol) in dry THIF (30 mL) was added MsCl (5.3 g 46.0 mmol) and at 0 

°C. After stirring at room temperature for 2 hrs, the reaction was filtered. The filtrate was 

concentrated to dryness. The residue was purified by silica gel column (PE/EA= 1/1) to give 2

((ert-butoxycarbonyl)amino)propane-1,3-diyi dimethanesulfonate (3.9 g, yield: 53%) as a white 

solid.  

[00732] 'i-NMR(300 MHz, CDCIs):6::::5.11(d,J= 7.5Hz,1H),4.36-4.22(m,51),3.07(s, 

61-) 1.44 (s, 91-).  

Step 3 

[00733] A mixture of 2-((er-butoxycarbonyl)amino)propane-1,3-diyl dimethanesulfonate (3.9 

g, 11.2 mmol), 1,2-dihydro-pyrazol-3-one (945 mg, 11.2 mmol) and K2CO3 (5.4 g, 39.3 mmol) 
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in DMF (30 mL) was heated to 80 °C for 12 Irs. The reaction was cooled and partitioned 

between EA (150 mL) and water (200 mL). The organic layer was washed with water (80 mL) 

and brine (50 mL), dried over Na2S04 and concentrated. The residue was purified by silica gel 

column (PE/EA= 1/1) to give tert-butyl (6,7-dihydro-5H-pyrazolo[5,I-b][1,3]oxazin-6

yl)carbamate (975 mg, yield: 13%) as a white solid.  

[007341 IHNMR(300MHz, CDC3):.= 7.37(d,J::::1.2-Hz, 1H),5.55(d,J= 1.5 Hz, IH), 

5.14-5.04 (m, 111), 4.43-4.12 (m, 5H), 1.46 (s, 9H). MS: m/z 240.1 (M-TH*).  

Step 4 

1007351 To a solution of tert-butyl (6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)carbamate 

(610 mg, 2.6 mmol) in MeCN, was added NBS (454 mg, 2.6 mmol) at 0 °C under N2 in two 

portions. The reaction was then stirred at room temperature for 1 hr. The reaction was partitioned 

between EA (20 mL) and water (20 mL). The organic layer was washed with water (20 mL) and 

brine (20 mL), dried over Na2SO4 and concentrated. The residue was purified by silica gel 

column (PE/EA = 1/1) to give tert-butyl (3-bromo-6,7-dihdro-5H-pyrazolo[5,1-b][1,3]oxazin-6

yl)carbamate (640 mg, yield: 79%) as a white solid. MS: m/z 318.0(M±H).  

Step 5 

1007361 2,4,6-trichlorophenyl 6-((tert-butoxycarbonl)amino)-6,7-dihydro-5H-pyrazolo[5,1

b][I,3]oxazine-3-sulfonate was synthesized using Preparation B to yield the product as a yellow 

gel which was used for next step directly without any purification.  

Step 6 

[00737] A mixture of 2,4,6-trichlorophenyl 6-((ert-butoxycarbonyl)amino)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonate (crude, 1.9 m mmol), NH40H (20 mL) and THF (20 mL) 

was stirred at 60 °C overnight. The reaction was concentrated under reduced pressure until 10 

ml of liquid remained. The remained solution was acidified with l N HCl to pH = 5 and 

extracted with EA (20 mL x2). The organic layers were combined, dried over Na2SO4 and 

concentrated. The residue was purified by silica gel column (DCM/MeOH4= 40/1) to give tert

butyl (3-suilfamoyl-6,7-dihydro-51H-pyrazolo[5,1-b][1,3]oxazin-6-yl)carbamate(80mg, yield: 

13% over 2 steps) as a yellow semi-solid. MS: m/z 317.0 (M-H*).  

Step 7 
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1007381 tert-Butyl (3-(N-((1,2,3,5,6,7-hexahy dro-s-indacen-4-yl)carbamoyl)sulfam oyl)-6,7

dihydro-Il-pyrazolo[5,1-b][1,31oxazin-6-yl)carbanate was synthesized using Preparation Ato 

deliver the desired product (28 mg, yield: .22%) as a white solid.  

Step 8 

1007391 To a solution of tert-butyl (3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)sulfamoyl)-6,7-dihydro--5H-pyrazolo[5,1-b]11,3]oxazin-6-yi)carbamate (28 mg, 

0.05 mmol) in DCM (5 mL) was added TFA (5 mL) and the mixture was stirred at room 

temperature for 20 mins. The reaction was concentrated to dryness and the residue was triturated 

with EA to giveTFA salt of 6-amino-N-((1,2,3,5,6,7-hexahvdro-s-indacen-4-yl)carbamoyl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (5.4 mg, yield: 23%) as a white solid.  

1007401 IH NMR(400 MHz,DMSO-d6): 6= 8.15(brs,1H),7.54(s,1H),6.88(s, 1H),4.32

4.30 (m, iH), 4.21-4.16 (in, 1H), 4.11-4.01 (in, 1H), 3.81-3.75 (m, 1H), 3.47 (overlap, IH), 2.77 

(t, J= 7.2 Hz, 4H), 2.67-2.62 (m, 4H), 1.97-1.92 (m., 4H). MS: r/z 418.2(M+H).  

Example 33 

1007411 Synthesis of Sodium ((6-(((tert-butoxycarbonyl)amino)methyl)-6,7-dihdro-5H

pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)amide is shown below.  

H OH N3   NHBoc 

0HBH3, H20 2  DPPA,0DBU Pd/CH2 Bc) 
K 2CO, DMF, N NaOH, THF. N \ THF,rt,2h, N MeOH 

01 1000C, 16h N H20, rt 60 °C,1h N 

C1 
NHBoc NHBoc NHBoc 

1) n-B3u:__THF 780C i-. IV 
N2S) Fe,,7 C0t C C NH 3H 2O 0 

N B 3) TCPC,0°C to rt N S -0 THF, 60°C N 'NH 2 1 0 f 

7 

NIBoc 
NH 2 

N NaN QN

-~~ HN O 

1) triphosgene, EtsN 

2) MeONa, THF 

Step 1 
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1007421 A mixture of 1,2-dihydro-pyrazol-3-one (10.42 g, 0.124 mol) and K2C03 (42.8 g, 0.31 

mol) in DMF (700 mL) was heated to 100°C. 3-Chloro-2-chloromethyl-propene(15.5g,0.124 

mol) was added and the mixturewas stirred at 100 °C for 16 hrs. The solvent was removed in 

vacuo.The residue was partitioned between EA (200 mL) and H20 (500 mL). The aqueous layer 

was extracted with EA (200 mL). The combined organic layer waswashed with brine (100 mL), 

dried over Na2SO4 and concentrated. The residue was purified by silica gel column (PE/EA = 

1/1) to give 6-methylene-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (1.7 g, yield: 10%) as a 

yellow oil.  

1007431 IH NMR (300 MHz, CDCl3): 6 = 7.34 (s, 111), 5.51 (s, 111), 5.39 (s, 2H), 4.80 (s, 2H), 

4.63 (s, 21). MS: m/z 137.1 (I+H*).  

Step 2 

[007441 To a solution of 6-methylene-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (1.7 g, 12.5 

mmol) inTHF (20 mL) was added BH3/Me2S (10 M, 5 mL, 50 mmol) at 0 °C. After stirring at 

room temperature for 16 hrs, NaOH solution (3 M, 50 mL, 150 mmol) and H202(30%, 5.7 g, 50 

mmol) were added to the reaction slowly. After stirring at 80 °C for 2 hrs, the reaction was 

cooled down. Saturated aqueous solution of Na2S03 (50 mL) was added to the reaction. After 

stirring at room temperature for 0.5 hr, the resulting mixture was extracted with EA (100 mL x3) 

The combined organic layer was washed with brine (100 mL), dried over Na2SO4 and 

concentrated to give (6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)-methanol (1.3 g, yield: 

68%) as a yellow oil.  

[00745] IH NMR (300 MHz, CDC3): 6 = 7.31 (d,J= 1.8 Hz, 1H), 549 (d, J= 1.8 Hz, 1H), 

4.37 (dd,.J= 11.4, 3 Hz, 1H), 4.28-4.12 (m, 2H), 4.07-4.00 (in, 1H), 3.77 (d,,J= 6.6 Hz, 2H), 

2.58-2.50 (m, I H).  

Step 3 

[00746] Toasolution of(6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-vl)-methanol(2.05g, 

13.3 mmol) in THF (30 mL) was added DPPA (73 g, 26.6 mmol) and DBU (6.1 g, 39.9 mmol) 

at room temperature. The suspension was stirred at 60 °C for 16 hrs. The reaction was quenched 

by the addition of EA (100 mL) and water (100 mL). The organic layer was separated. The 

aqueous layer was extracted with EA (100 mL). The organic layer was washed with brine (100 

mL), dried over Na2SO4 and concentrated in vacuo. The residue was purified by silica gel 
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column (PE/EA = 2/1) to give 6-azidomethyl-6,7-dihydro-5-pyrazolo[5,1-b][1,3]1oxazine (1.24 

g, yield: 62%) as a yellow oil. MS: m/z 180.3 (M--).  

Step 4 

[007471 To solution of6-azidomethyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine(1.24 g, 

16.9 mmol) in MeOI- (20 mL) was added Boc2O (3 g, 13.8 mmol) and Pd/C (5%, 0.2 g). The 

mixture was stirred under H2(balloon atmosphere) at room temperature for 16 hrs. The reaction 

was filtered and the filtrate was concentrated to give a crude product, which was used for next 

step directly without further purification. MS: m/z 254.0 (M+H*).  

Step 5 

[007481 NBS (1.3 g, 24.7 mmol) was added portionwisetoa solution of tert-butyl ((6,7

dihvdro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)methyl)carbamate (crude, 6.9 mmol) in MeCN (20 

mL) at 0 °C and the reaction was stirred for 2 hrs at room temperature. The mixture was filtered 

and purified by reverse phase HPLC (5% - 95% MeCN in H20) to give tert-butyl ((3-bromo-6,7

dihydro-5H-pyrazolo[5,I-b][1,3]oxazin-6-yl)methyl)carbamate (1.62 g, yield: 71%) as a yellow 

solid. MS: m/z 331.9(M+Hr).  

Step 6 

1007491 2,4,6-trichlorophenyl 6-(((tert-butoxycarbonyl)amino)methyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonate was synthesized using Preparation B to yield the 

product as a yellow oil which was used for next step directly without any purification.  

Step 7 

[00750] tert-butyl((3-sulfamovl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6

yl)methyl)carbamatewas synthesized as in Preparation C to yield the desired product (80 mg, 

yield: 33% over 2 steps) as a light yellow solid. MS: m/z 333.4(M+H) 

Step 8 

[00751] ((6-(((tert-butoxycarbonvl)amino)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin

3-yl)sulfonyl)((1.,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamovl)amide was synthesized as in 

Preparation D to yield the desired product (27 mg, yield: 21%) as a white solid.  

[00752] 1H NMR (400 MHz, DMSO-ds): 6 = 7.35 (s, 1H), 7.31 (s, 1H), 7. 11 (s, IH), 6.75 (s, 

1-H), 4.31 (d,J= 5.6 Hz, 1H), 4.10-3.98 (m, 2H), 3.78 (dd, J= 10.0, 2.0 Hz, H), 3.07-3.04 (in, 

256



WO 2018/136890 PCT/US2018/014728 

211), 2.74 (t, J= 7.2 Hz, 411), 2.64 (t, J= 7.2 1z, 411), 2.40-2.3 (m, 111), 1.93-1.86 (m, 411), 1.39 

(s, 9H-). MS: m/z 532.2 (M-4H*).  

Example 34 

[007531 Synthesisofrac-N-((3-(N-((1.,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)sulifamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)metli)acetamide is 

shown below.  
NH2 

BocHN 1. ATAD 1.M A2NH AcHN \ AcHN 
0 1. TFA, DCM 2. pyridin-e J 1N... AcN 

N-N' N'>0' NH 
2. Ac2 0, reflux 3 HNH t iposgenE E- N N ~~ ~~ 1. trusene NN 5 4.NHOI- 1 2.NaOMe, WOH N 0 1 MejCN 0) 

Step 1 

[00754] Toasolution ofrac-iert-butyl((6,7-dihydro-51-1-pyrazolo[5,i-b][1,3]oxazin-6

yl)methyl)carbarnate (crude, -1.05 mrnmol) in DCM (3 mL) was added TFA (1 mL). After the 

solution was stirred at room temperature for 2 hrs, the solution was concentrated and dissolved 

with Ac20 (3 mL). After stirring at reflux for 3 hrs, the reaction solution was quenched with the 

addition of EA (20 mL) and water (10 mL). The organic layer was separated. The aqueous layer 

was extracted with EA (10 mL). The organic layers were combined andwashed with brine (10 

mL), and dried over Na2SO4. The solutionwas concentrated in vacuo. The residue was purified 

by silica gel column (PE/EA = 1/1) to give rac-N-acetyl-N-((6,7-dihydro-51-pyrazolo[5,1

b][1,3]oxazin-6-vl)tnethyl)acetamide (90 mg, yield: 31%) as ayellow oil. MS: m/z 238.4 

(M+H*).  

Step 2 

1007551 Toa solution of rac-N-acetyl-N-((6,7-dihydro-5-pyrazolo[5,1-b]l[1,3]oxazin-6

yl)methyl)acetamide (90 mg, 0.38 mmol) inDCM(2mL) was added CISO3H(0.075 mL, 1.14 

mmol) dropwise at 0 °C. After stirring at room temperature for 16 hrs, pyridine (0.092 nL, 1.14 

mmol) was added to the reaction dropwise at 0 °C, followed by addition of PC5 (237 mg, 1.14 

mmol) in portions. The reaction mixture was stirred at room temperature for I hr, poured to ice

water (2 mL) and extracted with EA (10 mL x3). The combined organic layer was washed with 

brine (10 mL), dried over Na2SO4 and concentrated to give a crude product, which was directly 

used for next step without further purification.  

Step 3 
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1007561 Toa solution of rac-6-((N-acetylacetanido)methyl)-6,7-dihydro-5-1-pyrazolo[5,1

bj[1,3]oxazine-3-sulfonyl chloride (crude,--0.387 mmol) in THF (3 mL) was added NH3.120 (3 

mL). After stirring at 60 °C for 2 hrs, the reaction mixture was concentrated to about I mL. The 

residual suspension was acidified with aq.HCIl (1 N) to pH 3 and filtered. The filtrate was 

purified by reverse phase HPLC (MeCN/H2O) to give rac-N-((3-sulfamovi-6,7-dihdro-5H

pyrazolo[5,1-b][1,3]oxazin-6-yl)methyl)acetamide (67 mg, yield: 64%) as a white solid.  

1007571 IHINMR(400 MHz,DMSO-6): 6= 8.02(brs,1H),7.37 (s,1H),6.65(brs, 2H),4.40

4.30 (m, iH), 4.17-4.04 (m, 2H), 3.85-3.73 (m, 1H), 3.10-3.00 (m, 2H), 2.50 (overlap, 111), 1.76 

(s, 3H).  

Step 4 

1007581 rac-N-((3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)sulfamoyl)-6,7

dihydro-5H-pyrazolo[5,I-b][1,3]oxazin-6-vl)methyl)acetamide was synthesized as in 

Preparation D to yield the desired product (34 mg, yield: 48%) as a white solid.  

[007591 'HNMR (400MI-Hz,DMSO-d):6= 10.47(s,IH),8.07 (t, J=6Hz,1H), 7.90(s,IH), 

7.63 (s, 1H), 6.93 (s, 1H), 4.48 (d, J=8.8 Hz, 1H), 4.26-4.14 (in, 2H), 3.93-3.85 (in, 1H), 3.23

3.08 (m, 2H), 2.79 (t,,J= 7.2 Hz, 4H), 2.59 (t,3 = 6.8 Hz, 4H), 2.50 (overlap, IH), 2.10-1.90 (in, 

4H), 1.83 (s, 3H). MS: m/z 474.2 (I+H).  

Example 35 

[00760] Synthesis of rac-6-((Dimethylamino)methyl)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5 1-b][1,3]oxazine-3-sulfonamide is shown below.  

NHBoc NH 2  N 

O HCI/dioxane 0 HCHO,NaCNBH 3  O 

N -NH 2 MeOH NH2  MeOH N - NH 2 

N 0ZN=O N 0 

HHN 

HN ON 

1) triphosgene, Et 3N 
2) MeONa, THF b " 
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Step 1 

[007611 To solution ofrac-tet-butyl((3-sulfamoyl-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazin-6-yl)methyl)carbamate (110mg, 0.33 mmol) inMeOH (2 mL) was added 

HC/dioxane (4 M, 1 mL, 4 mmol) at 0 °C. After stirring at room temperature for 2 hrs, the 

solution was concentrated to give the crude of rac-6-(aminomethyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide hydrochloride, which was directly used for next step 

without further purification.  

Step 2 

1007621 Toa solution of rac-6-(aminomethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide hydrochloride (crude, 0.33 mmol) in MeOH (2 mL) was added HCHO (1.5 mL) and 

NaCNBH3 (20.8 mg, 0.33 mmol). After stirring at room temperature for 3 hrs, the reaction was 

filtered and the filtrate was purified by reverse phase HPLC (MeCN/H20) to give rac-6

((dimethylamino)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (50 mg, 

yield: 59%) as a white solid. MS: m/z 261.1 (M1+H).  

Step 3 

[007631 rac-6-((dimethylamino)methyl)-N-((1,2,3,5,6,7-hexahvdro-s-indacen-4-yl)carbamoyl)

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized as in Preparation 

D to yield the desired product (27 mg, yield: 21%) as a white solid.  

[00764] IH NMR (400 MHz, DMSO-d+/6 CD3OD): 6 = 7.37 (s, 1H), 7.32 (s, IH), 6.75 (s, lH), 

4.37 (dd,.J= 6.8, 2.8 Hz, 1H), 4.10-4.00 (i, 2H), 3.80-3.75 (i, 1H), 2.74 (t, J= 7.2 Hz, 4H), 

2.64 (t,,J= 7.2 Hz, 4H), 2.47-2.43 (in, 1H), 2.23 (d,J= 7.2 Hz, 2H), 2.14 (s, 6H), 1.95-1.85 (m, 

4H). MS: m/'z 460.1 (M+H').  

Example 36 

[00765] Synthesis of rac-N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)-6

(methoxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  
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OH O" O"C 

1) nEBuLi, T-IF. -780C 
MelNaH ---- NBS .... 2) ZnC1 2 ,-78

0 C to rt 
THF N N MeCN N N -Br 3)TCPC,C to rt 

N~ N '' 

CI NH, 

00 ". 0 p0 
C IHN N 

C0 NH.H20 _ H It - I - HN 
NTHIF.60°C NH 2  1) triphosgene, EtN 

N 0 N 0 2) MeONa, THF 

Step 1 

1007661 Toa solution of rac-(6,7-dihdro-511-pyrazolo[5,1-b][1,3]oxazin-6-yl)-methanol (0.6g, 

3.9 mmol) inTHF (10 mL) was added NaH (187 mg, 4.7 mmol) followed by Mel (667 mg, 4.7 

mmol) at 0 °C. After being stirred at overnight, the reaction was quenched with the addition of 

EA (20 mL) and water (20 mL). The organic layer was separated. The aqueous layer was 

extracted with EA (20 mL). The organic layerswere combined, washedwith brine (30 mL), 

dried over Na2SO4 and concentrated in acuo. The residuewas purified by silica gel column 

(PE/EA = 1/1) to give rac-6-methoxymethyl-6,7-dihydro-5H-pyrazolo[5,1-b][11,3]oxazine (270 

mg, yield: 41%) as a yellow solid. MS: m/z 169.3(M+').  

Step 2 

[007671 NBS (256 mg, 1.44 mmol)was added portionwise to a solution of 6-methoxymethyl

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (230 mg, 1.37 mmol) inMeCN (5 ml) at 0°C and 

the reaction was stirred for 2 hrs at room temperature. The mixture was filtered and the filtrate 

was purified by reverse phase HPLC (5% - 95% MeCN in H-O) to give 3-bromo-6

(methoxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (220 mg, yield: 65%) as a yellow 

oil. MS: m/z 247.3 (M-H).  

Step 3 

1007681 2,4,6-trichlorophenyl 6-(methoxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][11,3]oxazine

3-sulfonate was synthesized using Preparation B to yield the product as a yellow oil which was 

used for next step directly without any purification.  

Step 4 
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1007691 6-(methoxymethyl)-6,7-dihydro-5-1-pyrazolo[I5,1-b][1,31oxazine-3-sulfonamide was 

synthesized as in Preparation C to yield the desired product (25 mg, yield: 13% over 2 steps) as 

a light yellow solid.  

Step 5 

1007701 N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yi)carbamoyl)-6-(methoxymethyl)-6,7-dihydro

51--pyrazolol5,1-b][1,3]oxazine-3-sulfonamide was synthesized as in Preparation D to yield the 

desired product (9 mg, yield: 20%) as a white solid.  

[007711 .H NMR (400 MHz, DMSO-d6): (5=:10.46 (s, 11-1), 7.90 (s, 111), 7.63 (s, 111), 6.93 (s, 

1H), 4.51 (dd, J= 10.8, 2.8 Hz, 1H), 4.29 (dd, J= 11.2, 7.2 Hz, IH), 4.51 (ddJ= 12.4, 5.2 Hz, 

IH), 4.51 (dd, J= 12.4, 7.2 Hz, IH), 3.43 (d, J= 3.6 Hz, 2H), 3.25 (s, 3H), 2.79 (t,,J= 7.2 Hz, 

4H), 2.61-2.58 (in, 5H), 1.99-1.92 (m, 4H). MS: m,/z 446.8(M+H).  

Example 37 

1007721 Synthesis of rac-6-Ethoxy-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamovl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

clf C1 
O 

Br Br O
00 1 1) n-BuLl, THF, -'78"C0; CH3 CH2 1, rt )n! 2 ~80c 

HO ~ DMF 16 hrs CP0CtFT N-.  
HO N 3) 

r-N 

0 NH2  0 N 

NH 3H2  NI2 HN N b 0 

THF, 60°C N N 1) triphosgene, EsN 
2) MeONa,THF. 1 hr 

Step 1 

[00773] Toasolution ofrac-3-bromo-6,7-dihydro-5H-pyrazolo[51-b][1,3]oxazin-6-ol(700 

mg, 3.2 mnol) in DMF (10 nL) was added NaH (60% in mineral oil, 192 ing, 4.8 nmol). The 

reaction was stirred at room temperature for 1 hr under N2. Then iodoethane (549 mg, 3.5 mmol) 

was added and the mixture was stirred at room temperature for2 hrs. The reaction mixture was 

poured into water (60 mL) and extracted with EA (50 nL). The organic layer was washed with 

water (50 ml) and brine (50 mL), dried over Na2SO4 and concentrated. The residue was purified 

by reverse phase IPLC (MeCNI2O) to give rac-3-bromo-6-ethoxy-6,7-dihydro-51-

pyrazolo[5,1-b][1,3]oxazine (640 nig, yield: 81%) as a white solid.  
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1007741 MS: m/z 248.9 (M)fl.  

Step 2 

1007751 2,4,6-trichlorophenyl6-ethoxv-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonate was synthesized using Preparation B toyield the product as a yellow oil which was 

used for next step directly without any purification.  

Step 3 

1007761 A solution of rac-2,4,6-trichlorophenyl 6-ethoxy-6,7-dihydro-5-pyrazolo[5,1

b][1,3]oxazine-3-sulfonite (crude) and NH3l.H0 (8.4 mL) inTHF (8.4 rnL) was stirred at 60 °C 

for 16 hrs. The mixture was concentrated in vacuo. The residue was purified by reverse phase 

HPLC (MeCN/H2O) to give rac-6-ethoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (222.0 mg, yield: 35%) as a white solid.  

[007771 MS: m/z 247.9 (MH-).  

Step 4 Preparation F 

[007781 Toa solution of rac-6-ethoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (116 mg, 0.47 mmol) in THF (8.0 mL) was added MeONa (28 mg, 0.52 mmol) and 

the mixture was stirred at room temperature for 20 mins to give a sodium salt suspension.  

1007791 In another flask, to a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-vlamine (81 mg, 

0.47 mmol) andTEA (142 mg, 1.4 mmol) inTIfF'(10 mL) was added triphosgene (56.0 mg, 

0.19 mmol) in one portion and the mixture was stirred at room temperature under N2 for 20 mins.  

The reaction mixture was then filtered. The filtrate was added to the sodium salt suspension 

above and the mixture was stirred at room temperature for 20 min. After that, the reaction 

solution was partitioned between EA (60 mL) and water (60 mL). The aqueous phase was 

acidified to pH = 5 with conc.HC and extracted with EA (60 mL). The organic layer was 

washed with water (50 mL) and brined (50 mL), dried over Na2SO4 and concentrated until white 

solid appeared. The solid formed was collected by filtration and dried to give rac-6-ethoxy-N

((1,2,3,5,6,7-hexahvdro-s-indacen-4-yl)carbamol)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine

3-sulfonamide (68 mg, yield: 32%) as a white solid.  

[00780] 1H NMR (400 MHz, DMSO-d): 6 = 10.48 (s, IH), 7.91 (s, lH), 7.63 (s, lH), 6.93 (s, 

1H), 4.58 (d,J= 11.6 Hz, 1H), 4.36 (d, J= 11.6 Hz., 1H), 4.27-4.24 (m, iH), 4.18-4.15 (n,2H), 
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3.61-3.56 (n, 211), 2.79 (t, J::= 7.2 Hz, 41), 2.60 (t,j:::: 7.2Hz, 4H), 1.99-1.91 (m, 4H), 1.09 (t,J 

= 7.2 Hz, 311). MS: m/z 447.0 (M+H*-E).  

Example 38 

[007811 Synthesisof(R)-6-Ethoxy-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7

dihydro-5-pyrazolo[5,1-b][ 1 ,3]oxazine-3-sulfonamide and (S)-6-ethoxy-N-((1,2,3,5,6,7

hexahydro-s-indacen-4-.vl)carbanoyl)-6,7-dihydro-51--pyrazolo[5,1-b][1,3]1oxazine-3

sulfonamide is shown below.  

0 0 0 

S 1) N H H2 0THF 60°C N H2 N H2 

O-N  NN z) 2) separation by chiral HPLC O N N (N 

NI-b 

c' 0 0 0 0 
O N N OI N N 

1) tiphosgene Et3sN O H H H H 
2) MeONa, THF N z; N (z 

Step 1 

[00782] rac-6-Ethoxy-N-((1,2,3,5,6,7-hexahydro-s-indace-4-yi)carbamoyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-stilfonamnide (222 mg) was resolved by chiral prep-HPLC to give 

(R)-6-ethoxy-6,7-dihydro-5-f-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (20 mg) as a white 

solid and (S)-6-ethoxy-6,7-dihydro-51-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (20 mg) as a 

white solid.  

Step 2 

[00783] (R)-6-ethoxy-N-((1,2,3,5,6,7-hexahvdro-s-indacen-4-yl)carbamov)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-stlfonanide was synthesized as described in Preparation F to 

deliver the desired product (5.0 mg, yield: 14%) as awhite solid.  

[00784] .H NMR (400 MHz, DMSO-d): C= 10.47 (s, 1), 7.90 (s, I H), 7.63 (s, I H), 6.93 (s, 

11), 4.58 (d, J= 10.0 z, 111), 4.36 (d, J= 11.2 Hz, 111), 4.27-4.24 (in, 111), 4.18-4.15 (in, 211), 

3.59 (q, J= 7.2 z, 211), 2.79 (t, J::= 7.6 Hz, 41), 2.60 (t, J:::: 7.2 Hz, 4H), 1.99-1.91 (m, 4H), 

1.09 (t,J= 6.8 Hz, 31-1). MS: m/z 447.1 (M-H).  

263



WO 2018/136890 PCT/US2018/014728 

1007851 (S)-6-ethoxy-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbanoyl)-6,7-dihydro-51

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was prepared using the same procedure.  

1007861 .H NMR (400 MHz, DMSO-d):. = 10.47 (s, 111), 7.94 (s, 1H), 7.62 (s, 1H), 6.93 (s, 

11-1), 4.59 (d, J= 11.6 I-z, 1H), 4.37 (d,J= 11.6 Hz, 111), 4.27-4.23 (in, 111), 4.17-4.15 (in, 211), 

3.53 (q, J= 7.2 I-z, 211), 2.78 (t, J::= 7.2 Hz, 41-1), 2.60 (t, J=: 7.2 Hz, 4H), 1.98-1.91 (m, 4H), 

1.08 (t,J= 7.2 Hz, 31-1). MS: m/z 447.1 (M-HF).  

Example 39 

[007871 SynthesisofN-((1,2,3,5,6,7-1-exahydro-s-indacen-4-y)carbanoyl)-6-isopropoxy-6,7

dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

0 
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OEAMeCN aRh2 (AcO) -Pr ,.O O LiBH4 , THF HO O 

_____ O O O-EAMeCN HO CM60 
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Step 1 

[007881 To a solution of dimethyl malonate (5.0 g, 38.0 nnol) and TEA (7.7 g, 76.0 minmol) in 

MeCN (80 mL) was added 4-acetamidobenzenesulfonyl azide (9.1 g, 38.0 mmol) and the 

reaction was stirred at room temperature for 16 hrs. The reaction was filtered and the filtrate was 

partitioned between water (80 mL) and EA (80 mL). The organic layer was washed with brine 

(80 nL), dried over Na2SO4 and concentrated. The residue was purified by silica gel column 

(PE/EA = 10/1) to give dimethyl 2-diazomalonate (3.9 g, yield: 53%) as a yellow oil.  

Step 2 

1007891 To a solution of dimethyl 2-diazomalonate (3.4 g, 21.5 mmol) and Rh2(AC)4 (36 mg, 

0.2 mmol) in DCM (10 mL) was added i-PrOH (132.0 g, 0.2 mot) and the reaction was stirred at 

70 C for 4 hrs. The reaction was concentrated to dryness. The residue was purified by silica gel 
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column (PE/EA = 10/1) to give dimethyl 2-isopropoxymalonate (3.7 g, yield: 90%) as a colorless 

oil.  

1007901 .H NMR (300 MHz, CDCI3): ::::4.60 (s, 1H), 3.81-3.74 (in, 7H), 1.26 (d,J= 6.0 Hz, 

61-).  

Step 3 

[007911 To a solution of dimethyl 2-isopropoxymalonate (3.7g, 19.4 mmol) in dry TFIF (30 

mL) was added LiBH4 (2 M in TI-IF, 19.4 mL, 38.7 mol) at 0 °Cand the reaction was stirred at 

room temperature for 2 hrs. The reaction was quenched by 120 (20 mL) and the mixture was 

dried over MgSO4. The reaction was filtered and the filtrate was concentrated to dryness to give 

2-isopropoxvpropane-1,3-diol (2.5 g, yield: 96%) as a colorless oil.  

1007921 IHINMR(300 MHz,CDCl3):6= 3.72-3.50(m,6H), 1.26(t,J=5.4Hz, 2H), 1.22 (d,J 

= 6.0 Hz, 6H).  

Step 4 

[007931 To a solution of 2-isopropoxypropane-1,3-diol (2.5 g, 18.7 mmol) and TEA (5.7 g, 56.0 

mmol) in dry'TlfF(30 mL) was added MsCi (4.7 g, 41.0 mmol) at 0 °C. After stirring at room 

temperature for 2 hrs, the reaction was filtered. The filtrate was concentrated to dryness to give 

crude 2-isopropoxypropane-1,3-diyl dimethanesulfonate as a White solid which was used for next 

step directly without any purification.  

Step 5 

[007941 A mixture of 2-isopropoxypropane-1,3-diyl dimethanesulfonate (crude,- 18.7 mmol), 

1,2-dihydro-pyrazol-3-one (1.6 g, 18.7 mmol) and K2CO3 (7.7 g, 56.0 mmol) in DMF (40 mL) 

was heated to 100 °C for 16 hrs. The reactionwas cooled and partitioned between EA (150 rL) 

and water (200 mL) and the layers were separated. The organic layer was washed with water (80 

mL) and brine (50 mL.), dried over Na2SO4 and concentrated. The residuewas purified by silica 

gel column (PE/EA = 1/2) to give 6-isopropoxv-6,7-dihydro-5H-pyrazolo[5.,I-b][1,3]oxazine 

(2.1 g, yield: 88%) as a white solid.  

[00795] 1H NMR (300 MHz, CDCls): 6 = 7.33 (s, IH), 5.49 (s, 1H), 4.31-3.84 (in, 5H), 384

3.80 (n, 1H), 1.22-118 (in, 6H). MS: m/z 183.3 (M+H).  

Step 6 
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1007961 Toa solution of 6-isopropoxy-6,7-dihydro-HI-pyrazolo[5,1-b]11,3]oxazine (1.0 g, 7.8 

mmol) in MeCN, was added NBS (1.5 g, 8.6 mmol) at 0 °C under N2 in two portions. The 

reaction was then stirred at room temperature for 2 hrs. The reaction was partitioned between EA 

(40 niL) and water (40 mL). The organic layer was washed withwater (40 mL) and brine (40 

mL), dried over Na2SO4and concentrated. The residue was purified by silica gel column (PEEA 

= 2/1) to give 3-bromo-6-isopropoxy-6,7-dihydro-5H-pyrazolo[5,1-b][I1,3]oxazine (1.2 g, yield: 

75%)as a yellow solid. MS: m/z 261.2 (M+H*).  

Step 7 

1007971 2,4,6-trichlorophenyl 6-isopropoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonate was synthesized using Preparation B to yield the product as a yellow gel which was 

used for next step directly without any purification.  

[007981 6-isopropoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was 

synthesized as in Preparation C to yield the desired product (110 mg, yield: 22% over 2 steps) 

as a yellow solid. MS: m/z 262.3 (M-+H).  

Step 8 

[007991 N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-isopropoxy-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized using Preparation A to deliver the 

desired product (18 mg, yield: 10%) as a white solid.  

[00800] 1H NMR (400 MHz, DMSO-d): 6 = 10.47 (brs, 1H), 7.90 (s, 1H), 7.62 (s, iH), 6.93 (s, 

IH), 4.49-4.46 (in, 1H),'4.37 (dJ= 12.0 Hz, 1H), 4.28-4.24 (i, 2H), 4.09-4.06 (i, 1H), 3.87

3.81 (i, 1H), 2.77 (t, J= 8.0 Hz, 4H), 2.61 (overlap, 4H), 1,97-1.91 (m, 4H), 1.09-1.05 (i, 6H).  

MS: m/z 461.1 (M+H*).  

Example 40 

[00801] Synthesis of sodium rac-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbanoyl)((6

(nethylamino)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)suilfonvl)amide is shown below.  
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Step 1 

1008021 To a solution of 2-aninopropane-1,3-diol (10.0 g, 0.1 mol) in EtOH (100 mL) was 

added di-tert-butyl dicarbonate (24.0 g, 0.1 mol). The reaction was stirred at room temperature 

for 16 hrs. The reaction solutionwas concentrated ivacuo to dryness to give tert-butyl (1,3

dihydroxypropan-2-yl)carbamate (21.0 g, yield: 100%) as a white solid.  

Step 2 

[008031 To a solution of tert-butyl (1,3-dihydroxvpropan-2-vl)carbamate (21.0 g, 0.1 mol) and 

TEA (23.0 g, 0.2 mol) in dry CH2C (200 mL) was added MsCl (26.0 g, 0.2 mol) at 0 °C. After 

the stirring at room temperature for 2 hrs, the reaction was filtered. The filtrate was concentrated 

to dryness to give crude 2-((tert-butoxycarbonyl)amino)propane-1,3-diy dimethanesulfonate 

(37.0 g, yield: 97%) as a white solidwhich was used for next step directly without any 

purification.  

Step 3 

1008041 2-((tert-butoxycarbonyl)amino)propane-1,3-diyldimethanesulfonate(37.3g,.0.11mol), 

1H-pyrazol-3(2H)-one (9.0g, 0.11 mol) and K2C3 (30.0 g, 0.22 mol) inDMF (300 nL) were 

heated at 120 °C for 16 hrs. After concentration, the residue was partitioned between EA (300 

mL) and water (500 mL). The aqueous layer was extracted with EA (300 mL). The combined 
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organic layer was washed with brine (100 mL), dried over Na2S04, filtered and concentrated in 

vacuotodryness to give rac-tert-butyl (6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6

yI)carbamate (8.8 g, yield: 34%) as a yellow solid. MS: m/z 240.0 (M-1-1-).  

Step 4 

1008051 NBS (6.5 g, 37.0 mmol) was added portionwise to a solution of rac-tert-butyl (6,7

dihydro-5o-pyrazolon5,1-b][1,3]oxazin-6-yl)carbamate (8.8 g, 37.0 mmol) in MeCN (100 mL) at 

0 °C and the reaction was stirred for 2 hrs at room temperature. The reaction mixture was 

concentrated. The residue was purified by silica gel column (PE/EA = 5/1) to give rac-tert-butyl 

(3-bromo-6,7-dihydro-5H-pyrazolo[5,-b][1,3]oxazin-6-y)carbamate (2.5 g, yield: 21%) as a 

yellow solid.MS: m/z 319.9 (M+H).  

Step 5 

[008061 Toa solution of rac-tert-butyl (3-bromo-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6

yl)carbamate (900 mg, 2.8 mmol) in DMF (10 mL) was added NaH (60% in mineral oil, 226 mg, 

5.7 mmol). The reaction was stirred at room temperature for 1 hr under N2. Then iodomethane 

(2.0 g, 14.2 mmol) was added and the mixture was stirred at room temperature for 2 hrs. The 

reaction mixturewas poured into water (60 mL) and extracted with EA (50 mL). The organic 

layer was washed with water (50 mL) and brine (50 mL), dried over Na2SO4 and concentrated.  

The residue was purified by reverse phase HPLC (MeCN/H20) to give rac-tert-butyl (3-bromo

6,7-dihydro-5H-pyrazolo[5,I-b] [1,3]oxazin-6-vl)(methyl)carbamate (550 mg, yield: 59%) as a 

yellow solid.  

[00807] IH NMR (300 MHz, CDCI3): 6 = 7.36 (s, 1H), 4.6 (br,1H), 4.38-4.29 (in, 4H), 2.82 (d, 

J= 3.6 Hz, 311), 1.50 (s, 9H). MS: m/z 333.9(MH-I).  

Step 6 

[00808] rac2,4,6-trichlorophenyl 6-((tert-butoxcarbonyl)(methyl)amino)-6,7-dihvdro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonate was synthesized using Preparation B to yield the 

product as a yellow oil which was used for next step directly without any purification.  

Step 7 

[00809] A solution of rac-2,4,6-trichlorophenyl 6-((tert-butoxycarbonyl)(methvl)amino)-6,7

dihydro-51-pyrazolo[5,1-b][1,3]oxazine-3-sulfonate (crude) and NH3.-20 (3.0 mL) in THF (50 

mL) was stirred at 60°C for 16 hrs. The mixture was concentrated in vacuo. The residue was 
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purified by silica gel column (C2C2/MeOH= 25/1) to give tert-butyl methyl(3-sulfamoyl-6,7

dihydro-51-pyrazolo15,1-b[1,3]oxazin-6-yl)carbamate (26.0 mg, yield: 8%, 2 steps) as a 

colorless oil.  

[008101 .IH NMR (400 MHz, CDC3): = 7.64 (s, IH), 5.14 (br, 21-1), 4.68 (br, 1H), 4.53-4.44 

(in, 2H), 4.38-4.26 (in, 211), 2.84 (s, 31-1), 1.48 (s, 911). MS: m/z 276.9 (M-56HFL ).  

Step 8 

1008111 tert-Butyl (3-(N-((1,2,3,5,6,7-hexahy dro-s-indacen-4-yl)carbamoyl)sulfamoyl)-6,7

dihydro-5-lpyrazolo[5,1-b][1,31oxazin-6-y)(methyl)carbaatewas synthesized as in 

Preparation D to yield the desired product (40 mg, yield: 95%) as a white solid. MS: m/z 476.0 

(M-55-).  

Step 9 

[008121 To a solution of tert-butyl (3-(N-((1,2,3,5,6,7-hexahdro-s-indacen-4

yl)carbamoyl)sulfamoyi)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)(methyl)carbamate 

(40 mg, 0.08 mmol) in CH2C2 (2 mL) was added TFA (0.6 mL) and the mixture was stirred at 

room temperature for 30 mins. Then the mixture was concentrated in vacuo to remove off the 

solvent. The residue was treated with 2 M NaOH solution to pH > 13. The resulting solution was 

purified by reverse phase HPLC (MeCN/H2O) to give rac-sodium ((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamoyl)((6-(nethylamino)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3

yl)sulfonyl)amide (25.0 ng, 78%) as a white solid.  

[00813] 'H NMR (400 MHz, DMSO-d): 6 = 7.33 (s, IH), 7.30 (s, 1H), 6.75 (s, 1H), 4.25-4.10 

(m, 3H), 383-3.79 (m, 1H), 3.07 (m, IH), 2.77-2.73 (n, 4H), 2.67-2.63 (in, 4H), 2.33 (s, 3H), 

1.92-188 (in, 4H). MS: rn/z 4321 (M+H*-).  

Example 41 

[00814] Synthesis of sodium (R)-((1,2,3,5,6,7-hexahydro-s-indacet-4-yl)carbamoyl)((6

(nethylamino)-6,7-dihydro-5H-pyrazolo[5.1.-b][1,3]oxazin-3-vl)suilfonyl)amide and sodium (S)

((1,2,3,5,6,7-hexahvdro-s-indacen-4-yl)carbamoyl)((6-(nethylamino)-6,7-dihydro-5H

pyrazolo[5.1 -b][1,3]oxazin-3-yl)sulfonyil)amide is shown below.  
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Step 1 

[00815] rac-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6-(methylamino)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (400 mg, 1.2 mmol) was resolved by 

chiral prep-HPLC to give (R)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6

(methylamino)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (240 mg, yield: 

60%) as a white solid and (S)- N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6

(methylamino)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (150 mg, yield: 

37%) as a white solid.  

Step 2: 

[00816] (R)-tert-butyl (3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)sulfamoyl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)(methyl)carbamate was synthesized as in 

Preparation D to yield the desired product (200 mg, yield: 52%) as a white solid.  

[00817] (S)-tert-butyl (3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)sulfamoyl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)(methyl)carbamate was prepared using the same 

procedure.  

Step 3 

[00818] To a solution of (R)-tert-butyl (3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)sulfamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)(methyl)carbamate 

(250 mg, 0.75 mmol) in CH2Cl2 (5 mL) was added TFA (2 mL) and the mixture was stirred at 

room temperature for 30 mins. Then the mixture was concentrated in vacuo to remove the 
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solvent. The residue was treated with 2 M NaOH solution to pH > 13. The resulting solution was 

purified by reverse phase HIPLC (MeCNH2O) to give sodium (?)-((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamoyl)((6-(methylamino)-6,7-dihydro-5-pyrazolo[5,1-b][1,3]oxazin-3

yl)sulfonyl)amide (130 mg, 30%) as a white solid.  

1008191 -1-HNMR(400 MHz,DMSO-d6):a= 7.50(s, 1H), 7.38(s, 1 H),6.8(s, I),4.28(dd,J 

= 10.8Hz, 2.4Hz, 1l), 4.20-4.10 (n, 21), 3.85 (dd, J= 11.6Hz, 4.81-z, 11-1). 3.14-3.06(i, 11-1), 

2.76 (t, J= 7.2 Hz, 4H), 2.64 (t,, = 7.2 Hz, 4H), 2.33 (s, 3H),1.97-1.86 (m, 4H). MS: m/z 432.1 

(M+H*).  

1008201 Sodium (S)-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-(methylamino)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide was prepared using the same 

procedure.  

[00821] H NMR (400M-Hz, DMSO-d6): 6 = 7.35 (s, H), 7.30 (s, 1H), 6.75 (s, 1H), 4.27-4.21 

(n, 1H),4.17-4.12 (m, IH), 4.08-4.05 (m, H), 3.84-3.77 (m, 1H), 3.11-3.03(m, 1H), 2.76 (t,,J 

= 8.0 Hz, 4H), 2.65 (t, J= 7.6 Hz, 4H), 2.33-2.27 (m, 3H), 1.97-1.83 (m, 4H). MS: m/z 432.1 

(M+H*).  

Example 42 

1008221 Synthesis of (R)-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-(methylamino)

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide is shown below.  
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Step 1 

1008231 A mixture of 1-acetvl-1,2-dihydro-pyrazol-3-one (10.0 g, 0.79 mmol), (S)-oxiran-2

yimethanol (7.0 g, 95 mmol) and PPh; (31.0 g, 118.5 mmol) inTHF (100 mL) was cooled to 0°C' 

under N2. To the mixture was added DIAD (23.3 mL, 118.5 mmol) inTHF (25 mL) slowly. The 

reaction was stirred for additional 1 hour at 0°C. The reaction was then stirred at room 

temperature overnight. The reaction mixture was concentrated in vacuo and the residue was 

purified by silica gel column (PE/EA = 10/1) to give (S)-1-acetyl-2-(oxiran-2-ylmethyl)-IH

pyrazol-3(2H)-one (10.1 g, yield: 70%) as a white solid.  

[008241 H NMR (400 MHz, CDCh): = 8.07 (d, J=: 2.8 Hz, 111), 6.00 (dJ= 2.8 Hz, IH), 

4.56-4.51 (m, 1H1), 4.21-4.15 (m, 111), 3.41-3.34 (m, 1H), 2.93-2.89 (m, 1H), .2.77-2.74 (m, 1H), 

2.58 (s, 3H).  

Step 2
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1008251 To a solution of (S)-1-acetyl-2-(oxiran-2-ylmethyl)-1H-pyrazol-3(2H)-one (55.0 g, 300 

mmol) in AcOH (52 mL, 900 mmol) andTHF (250 mL), was added LiC.H20 (29.0 g, 480 

mmol) at 0 °C in batches. The reaction was then stirredat room temperature overnight. After 

removal of AcOH andTHF in iacuo, the residue was partitioned between EA (200 mL) and 

water (200 mL). The aqueous layer was extracted with EA (50 mL x 4). The combined organic 

layer was washed with saturated NaHCO3 solution and brine (100 mL), dried over Na2SO4 and 

concentrated in vacuo to give crude (S)-1-acetyl-2-(3-choro-2-hydroxypropyl)-1H-pyrazol

3(2H)-one (59.0 g, 90%) as a colorless oil which was used for next step directly without any 

purification.  

[008261 'HNMR (400M-Hz,CDCIs):6= 8.07(d, J=3.2 Hz,1H),6.00(d, J=3.2 Hz, iH), 

4.41(d, J= 4.8Hz, 2H),4.28-4.20 (m,IH),3.78-3.64(m,2H),2.58(s,3H).  

Step 3 

1008271 A mixture of (S)-1-acetyl-2-(3-chloro-2-hydroxypropyl)-IH-pyrazol-3(2R)-one (65.4 g, 

0.3 mol), K2CO3 (82.8 g, 0.6 mol) and KI (9.96 g, 60 mmol) in DMF (500 mL) was stirred at 130 

C overnight. The solvent was removed under reduced pressure. The residue was purified by 

silicagel column(EA)togive(S)-6,7-dihdro-5H-pyrazolo[5,1-b][1,3]oxazin-6-ol(27.6g, 

yield: 66%) as a white solid.  

[00828] iH NMR (400 MHz, DMSO-ds): 6 = 7.22 (d,,J= 2.0 Hz, 1H), 544 (dJ =2.0 Hz, 1H), 

4.28-4.09 (in, 4H), 394-3.87 (m, lH).  

Step 4 

[00829] Toasolutionof()-6,7-dihydro-5H-pyrazolo[5.,i-b][1,3]oxazin-6-ol(28.0g.,0.2mol) 

inpyridine (200 mL) was added methanesulfonyl chloride (23.0 g, 0.2 mol). The reaction was 

stirred at room temperature for 30 mins. The reaction solution was concentrated in vacuo to 

dryness and the residue was partitioned between EA (300 mL) and water (500 mL)The aqueous 

layerwas extracted with EA (300 mL). The combined organic layer was washed with brine (100 

mL), dried over Na2SO4, filtered and concentrated in vacuo to dryness to give (S)-6,7-dihydro

5--pyrazolo[5,1-b][1,3]oxazin-6-yi methanesulfonate (44.0 g, yield: 99%) as a white solid 

which was used for next step directly without any purification.  

Step 5 
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1008301 Amixtureof(S)-6,7-dihydro-5-pyrazolo[5,1-b][1,30oxazin-6-ylmethanesulfonate 

(44.0 g, 0.2 mol) and NaNs (26.0 g, 0.4 mol) in dry DMF (300 nL) was stirred at 120°C for 2 

hrs. Then the mixture was used for next step directly without any purification.  

Step 6 

1008311 A solution of (R)-6-azido-6,7-dihydro-5H-pyrazolo[5,1-b] [1,3]oxazine (crude solution 

in DMF), Boc2O (44 g, 0.2 moL) and Pd/C (3.0 g) in MeO- (300 mL) was stirred at room 

temperature under a hydrogen atmosphere (50 Psi) for 16 hrs. The reaction mixture was filtered 

and concentrated to dryness in vacuo. The residue was purified by silica gel column (PE/EA= 

1/1) to give (R)-tert-butyl (6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)carbamate (30 g, 

63%) as a white solid.  

Step 7 

[008321 NBS (10.7g, 60.0 mmol) was added portionwisetoa solution of (R)-tert-butyl (6,7

dihvdro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)carbamate (14.0 g, 60.0 mmol) in MeCN (200mL) 

at 0 ° and the reaction was stirred for 2 hrs at room temperature. After filtration, the filtrate was 

concentrated. The residue was purified by silica gel column (PE/EA = 1/2) to give (R)-tert-butyl 

(3-brono-6,7-dihydro-5H-pyrazolo[5,1-b][1.,3]oxazin-6-yl)carbamate (20.5 g, crude) as a yellow 

solid. MS: n/z 320.0 (M+H).  

Step 8 

[00833] Toasolution of(R)-tert-butyil(3-bromo-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6

yl)carbamate (20.5 g, 64.4 mmol) in DMF (150 mL) was added NaH (60% in mineral oil, 5.2 g, 

130.0 mmol). The reaction was stirred at room temperature for 1 hr under N2. Then iodomethane 

(46.0 g, 320.0 mmol) was added and the mixture was stirred at room temperature for 2 hrs. The 

reaction mixture was poured into water (300 mL) and extracted with EA (300 mL). The organic 

layer was washed with water (150 iL), brine (50 mL), dried over Na2SO4 and concentrated. The 

residue was purified by silica gel column (PE/EA= 3/1) to give (R)-tert-butyl (3-bromo-6,7

dihydro-51-pyrazolo[5,1-b][1,3]oxazin-6-y)(methyl)carbamate (18 g, yield: 90%) as a white 

solid. MS: m/z 334.0 (M+H).  

Step 9 
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1008341 (R)-2,4,6-trichlorophenyl 6-.((tert-butoxycarbonyl)(methyl)amino)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonate wa synthesized using Preparation B to yield the 

product as a yellow oil which was used for next step without purification.  

Step 10 

1008351 A solution of (R)-2,4,6-trichlorophenyl 6-((tert-butoxycarbonyl)(methyl)amino)-6,7

dihydro-5-1-pyrazolo1[5,1-b][1,31oxazine-3-sulfonate (crude) and NH3.1-120 (12.0 mL) in THF 

(50.0 mL) was stirred at 60°C for 16 hrs. The mixture was concentrated in vacuo. The residue 

was purified by silica gel column (DCM/MeOH = 25/1) to give (R)-tert-butyl methyl(3

sulfamoyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)carbamate (1.8 g, yield: 25%, 2 

steps) as a yellow solid. MS: m/z 333.1(M+H).  

Step 11 

[008361 (R)-tert-butyl (3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)sulfamoyl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)(methyl)carbamate was synthesized as in 

Preparation D to yield the desired product (230 mg, yield: 96%) as a yellow solid.  

Step 12 

[008371 Toa solution of (R)-tert-butyl (3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)sulfamovi)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)(methyl)carbamate 

(230 mg, 0.43 mmol) in CH2C2 (2 mL) was added TFA (0.6 mL) and the mixture was stirred at 

room temperature for 30 mins. Then the mixture was concentrated in vacuo to remove the 

solvent. The residue was treated with 2 M NaOH solution to pH > 13. The resulting solution was 

purified by reverse phase HIPLC (0%-50% MeCN in H2O) to give sodium (s)-((1,2,3,5,6,7

hexahydro-s-indacen-4-yl)carbamoyl)((6-(methylam-ino)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazin-3-yl)slfonyil)amide (150.0 mg, 80%) as a white solid.  

[00838] IH NMR (400 M-Hz, DMSO-ds): 6 = 7.41 (s, IH), 7.33 (s, 1H), 6.76 (s, IH), 4.26 (d, J 

=9.2 Hz, IH), 4.19-4.07 (m, 2H), 3.84-3.80 (ni H), 3.09 (br, IH), 2.75 (t, J= 7.2 Hz, 4H), 2.66 

(t,J:= 7.2Hz, 4H), 2.34 (s, 31H), 194-1.87 (m, 41-1) MS: m/z 432.1 (M+H).  

Example 43 

[00839] Synthesis of rac-6-(Ethylamino)-N-((1,2,3,5,6,7-hexahvdro-s-indacen-4-y)carbamoyl)

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonanmide is shown below.  
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Step 1-3 

[00840] These three steps are similar to general procedure of sodium ((2,3,5,6,7-hexahydro-s

indacen.-4-.vl)carbamoyl)((6-(methylamino)-6,7-dihydro-51-pyrazolo[l,1-b][1,3]oxazin-3

yI)sulfonyl)amide.  

Step 4 

1008411 rac-tert-Butyl ethyl(3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)sulfamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b]11,3]oxazin-6-yl1)carbamate was 

synthesized as described in Preparation F to deliver the desired product (100 mg, yield: 64%) as 

a white solid. MS: m/z 546.3 (M-1-) 

Step 5 

[008421 To asoluiotnofrac-tert-butylethl(3-(N-((1,2,3,5,6,7-hexahydro-s-indace-4

yl)carbamoyl)sulfamovl)-6,7.-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)carbamate (100 mg, 

0.2 mmol) in CH2Cl2 (2 mL) was added TFA (1I mL) and the mixture was stirred at room 

temperature for 30 mins. Then the mixture was concentrated to remove the solvent. The residue 

was co-evaporated with CH2Cl2(5 mL x3) and then purified by reverse phase HPLC [0%-95% 

MeCN in H20 (0.1% NH.H20)] to give rac-6-(ethylamino)-N-((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (60 mg, 

73%) as a white solid.  

[008431 'H NMR (400M-Hz, DMSO-d): 6 = 7.91 (s, 1H), 7.62 (s, 1H), 6.93 (s, 11), 4.41 (dd,J 

= 11.2, 2.4 Hz, IH), 4.31 (dd,3 = 10.8, 4.8 Hz, IH), 4.24 (dd,J= 12.8,4.4 Hz, 111), 3.95 (dd,J= 
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12.8, 4.4Hz, 11-1), 3.33 (overlap, 111), 2.79 (t, J= 7.2IHz, 411), 2.68-2.58 (m, 61-1), 2.00-1.91 (m, 

41-1), 1.01 (t,,J:=: 7.2 Hz, 3H). MS: m/z 446.1 (M-Hf).  

Example 44 

[008441 Synthesis of (R)-6-(Ethylamino)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)

6,7-dihydro-5H-1-pyrazolo[5,1-b]11,3]oxazine-3-sulfonamide hydrochloride and (S)-6

(ethylamino)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-5H1

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide hydrochloride is shown below.  

0 0 0 

o NH2 'NH2 0 'NH2 
O chiral separation 0 

N-N NN N 

Boc Boc Boc 

NH 2  , 

0IZ 0 0- I.'N 0 0 0'-'\ oN 
H Boc HNSBoc 

HN 0 HN 
1) triphosgene, Et3 N 

2) MeONa, THF 

0 0 0~" 00 

.o NH O NH 

HN Y- HN Y 

TFA, DCM HN O HN 'O N 

Step 1 

1008451 rac-tert-Butylethyl(3-sulfamoyl-6,7-dihydro-5-pyrazolo[5,1-b][1,3oxazin-6

yl)carbamate (120 mg) was resolved by chiral prep-HPLC to give 

1008461 (R)-tert-butyl ethyl(3-sulfamoyl-6,7-dihydro-5H-pyrazolo[5,1-b]1[1,3]oxazin-6

yl)carbamate (peak 1, 52 mg) and (S)-tert-butvil ethyl(3-sulfamoyl-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazin-6-y)carbamate (peak 2, 48 mg).  
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Step 2 

[008471 This step is similar to general procedure of rac-6-(ethlamino)-N-((1,2,3,5,6,7

hexaldro-s-indacen-4-yi)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide.  

Step 3 

[008481 To a solution of (R)-tert-butyl ethyl(3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)sulfamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)carbamate (40 mg, 0.1 

mmol) in CI-12C2 (2 mL) was added TFA (1I mL) and the mixture was stirred at room 

temperature for 30 mins. Then the mixture was concentrated to remove the solvent. The residue 

was co-evaporated with CH2Cl2 (5 mL x3) and then neutralized to pH = 8 with sat.NaHCO3. The 

resulting solution was acidified to pH = 5 with aq.HCl (2 N) and then purified by reverse phase 

HPLC [0%-95% MeCN in H20] to give (R)-6-(ethylamino)-N-((1,2,3,5,6,7-hexahydro-s

indacen-4-vl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

hydrochloride (15 mg, 22%) as a white solid.  

1008491 IH'NMR(300 MHz,DMSO-(6):6 = 7.74(s,11H),7.52(s,1H),6.88(s,1H),4.38-4.33 

(m,iH),4.24-4.17 (m, 2H),3.92-3.85(m,iH),3.32 (overlap, iH),2.77 (t, J=7.2 Hz, 4H), 2.64

2.59 (m, 6H), 2.00-1.89 (in, 4H), 1.00 (t, J= 7.2 Hz, 3H). MS: m/z 446.1 (M+H).  

[008501 (S)-6-(ethylamino)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamovi)-6,7-dihydro

5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide hydrochloride was prepared using the same 

procedure.  

[00851] IHNTMR(400 MHz,DMSO-dls):6= 7.89(s,1H).,7.60(s,1H),6.93(s,1H),4.41(dd,,J 

= 10.8,2.4Hz,iH),4.31(dd, J=10.8, 5.2 Hz,1H),4.24 (dd, J=12.4,4.4 Hz,1H),3.95(dd, J= 

12.4,4.4 Hz, 1H), 3.00 (overlap, 1H), 2.78 (t,,J= 7.6Hz, 4H), 2.63-2.58 (m, 6H), 1.97-1.93 (m, 

4H), 1.01 (t, J= 7.2 Hz, 3H). MS: m/z 446.1 (M+H*).  

Example 45 

[00852] Synthesis of Sodium (R)-((8-fluoro-1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)((6-(methylamino)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3

yl)sulfonyl)amide is shown below.  
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Step 1 

1008531 To a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-amine (3.0 g, 17.3 mmol) in 

THF/H20/HBF4 (45 mL/7mL/22mL) was added a solution of NaNO2 (1.3 g, 18.2 mmol) in H20 

(3 mL) dropwise at -10 °C under N2. After stirring with cooling for 2 hrs, the cold bath was 

removed and the reaction was partitioned between water (100 mL) and EA (100 mL). The 

organic layer was washed with sat.NaHCO3 (50 mL), brine (50 mL), dried over Na2SO4 and 

concentrated. The residue was purified by silica gel column (PE) to give 4-fluoro-1,2,3,5,6,7

hexahydro-s-indacene (1.4 g, yield: 46%) as a white solid.  

[008541 'HNMR (300 MHz,CDCIs):6= 6.88(s,IH), 2.92-2.87(m,S8H), 2.17-2.07(m, 4H).  

Step 2 

[008551 Toa solution of 4-fluoro-1,2,3,5,6,7-hexahydro-s-indacene (1.4g, 8.0 mmol) inMeCN 

(20 nL) was added NO2BF4 (1.3 g, 9.8 mmol) at 0 °C under N2 in two portions. The reaction 

was then stirred at 0 °C for 1 hr. The reaction was partitioned between EA (100 rnL) and water 

(100 mL). The organic layer was washed with water (20 mL) and brine (20 mL), dried over 

Na2SO4 and concentrated. The residue was purified by silica flash column (0% ~ 45% EA in PE) 

to give 4-fluoro-8-nitro-1,2,3,5.,6,7-hexahydro-s-indacene (1.4 g, yield: 80%) as a white solid.  

[00856] 'H NMR (400 MHz, CDCIs): 6 = 3.30 (tJ= 6.8 Hz, 4H), 2.95 (t, J= 7.6 Hz, 4H), 

2.22-2.13 (in, 4H).  

Step 3 

[00857] To a solution of 4-fluoro-8-nitro-1,2,3,5,6,7-hexahydro-s-indacene (1.4 g,6.3 mmol) in 

MeOH (20 mL) was added 10% Pd/C (200 mg). After stirringat room temperature under balloon 

hydrogen atmosphere overnight, the reaction mixture was filtered. The filtrate was evaporated in 
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vacuo to dryness and the residuewas purified by silica flash column (0% ~ 45% EA in PE) to 

give 8-fluoro-1,2,3,5,6,7-hexahydro-s-indacen-4-amine (1.1 g, yield: 91%) as awhite solid.  

1008581 .H NMR (400 MHz, DMSO-d):. = 4.42 (s, 211), 2.75 (t, J= 7.6 Hz, 41-1),2.62 (t, J= 

7.6 Hz, 4H), 2.05-1.97 (in, 41-1). MS: m/z 192.4 (M4-).  

Step 4 

[008591 (?)-tert-butyl (3-(N-((8-fluoro-1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)sulfamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)(methyl)carbamate 

was synthesized as in iPreparation D to yield the desired product (1.8 g, yield: 72%) as a yellow 

solid. MS: m/z 550.2(M+H*).  

Step 5 

1008601 To a solution of (R)-tert-butyl (3-(N-((8-fluoro-1,2,3,5,6,7-hexahdro-s-indacen-4

yl)carbamoyl)sulfamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)(methvl)carbamate 

(1.8 g, 3.3 mmol) in CH2C2 (8 mL) was addedTFA (8 mL) and the mixture was stirred at room 

temperature for 30 mins. Then the mixture was concentrated in vacuo to remove the solvent. The 

residue was treated with 2 N aq.NaOH to PH > 13. The resulting solution was purified by reverse 

phase HPLC (MeCNH2)to give sodium (R)-((8-fluoro-1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)((6-(methylamino)-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazin-3

yl)sulfonyl)amide (1.2 g, 80%) as a yellow solid.  

[00861] IHNMR(400 MHzDMSO-/):6= 7.42(s,1H),7.32(s,1H),4.28-4.24(m,IH),4.16 

(q, J= 4.8 Hz, 1H), 4.09 (q,.J= 6.0 Hz, 1H), 3.82 (q,,J= 5.2 Hz, iH), 3.08 (br, IH), 2.78 (t, J= 

7.6 Hz, 4H), 2.71 (t, J= 7.6 Hz,4H),2.33 (s, 3H), 1.99-1.93 (in, 4H). MS: rn/z 450.1 (M+H*).  

Example 46 

[00862] Synthesis of (R)-N-((8-Fluoro-1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbaimoyl)-6

methoxy-6,7-dihydro-5H-pyrazolo[5,i-b][1,3]oxazine-3-sulfonamide is shown below.  

NH 2  0 o00 

NH 2  o, HN N 
Z N7/ HN 0 P 

1) triphosgene, Et3 N 
2) MeONa, THF 

F 
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1008631 Toa solution of (R)-6-methoxy-6,7-dihydro-511-pyrazolo[5,1-b]1,3]oxazine-3-sulfonic 

acid amide (80 mg, 0.34 mmol) inTHF (10 mL)was added MeONa (54 ig, 1.0 mmol) and the 

mixture was stirred at room temperature for 30 mins to give a sodium salt suspension.  

[008641 In anotherflask,toasolution of8-fluoro-1,2,3,5,6,7-hexahydro-s-indacen-4-amine(66 

mg, 0.34 mmol) andTEA (102 mg, 1 mmol) inTHF (10 mL), was added triphosgene (40 mg, 

0.14 mmol) in one portion and the mixturewas stirred at room temperature under N2 for 30 mins.  

The reaction mixture was then filtered. The filtrate was added to the sodium salt suspension 

above and stirred at room temperature for overnight. After that, the reaction solution was 

partitioned between EA (10 mL) and water (5 mL). The aqueous phase was acidified to pH = 5 

with 1 N HCI. The solid formed was collected by filtration and dried to give (R)-N-((8-fluoro

1,2,3,5,6,7-hexahydro-s-indacen-4-vl)carbamoyl)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine--sulfonamide (27 mg, yield: 17.6 %) as a white solid.  

1008651 IH NMR (400 MHz, DMSO-6): 6= 10.55 (brs, 1H), 7.91 (brs, 1H), 7.61 (s, IH), 4.62 

(d, J= 11.6 Hz, IH), 4.35 (d, J= 11.6 Hz, iH), 4.18-4.27 (m, 2H), 4.06 (s., iH), 3.35 (s, 3H), 

2.82 (t, J= 7.2 Hz, 4H), 2.64 (t, J= 7.6 Hz, 4H), 1.98-2.05 (m, 4H) MS: m/z 450.8 (M+H).  

Example 47 

1008661 Synthesis of sodium (R)-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-(prop

2-yn-1-yloxy)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amideisshown below 
NH2 

CO OPr">....  
00 '5-NBr' 2  -NH 2  I 

11r , W.50   0' 

NaH, DMF g-kN DCM N 1 tphosgene, Et3 N kN 9NH HO 'N 2. Na0Me, THF -S-NH 

Step 1 

[00867] Toa solution of rac-N,N-dibenzyl-6-(3-hydroxyazetidin-1-yl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide(840 mg, 2.1 mmol) in DMF (10 mL) was added 

NaH (60% in mineral oil, 126.0 mg, 3.2 imol). The reaction was stirred at room temperature for 

1 hr under N2. Then 3-bromoprop-1-yne (273.0 mg, 2.3 mmol) was added and the mixture was 

stirred at room temperature for 2 hrs. The reaction mixture was poured into vater (20 mL) and 

extracted with EA (20 ml). The organic layer was washed with water (10 mL) and brine (10 

mL), dried over Na2SO4 and concentrated to dryness to give rac-N,N-dibenzyl-6-(prop-2-yn-i
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yloxy)-6,7-dihydro-51-1-pyrazolo[15,1-b][1,311oxazine-3-sulfonamide (580 mg, yield: 63%) as a 

yellow solid.  

1008681 1H NMR (300 MHz, CDC3): ( = 7.63 (s, 1H), 7.25-7.16 (m, 10H), 4.52-4.17 (in, 111), 

2.55 (s, 1H). MS: m/z 438.1 (M+H).  

Step 2 

[008691 To a stirred solution of rac-N,N-dibenzyl-6-(prop-2-yn-1-yloxy)-6,7-dihydro-5H

pyrazolol[5,1-b][1,3]oxazine-3-sulfonamide(115 mg, 0.3 imol) in CH2C2 (3.0 mL) was added 

conc.H-2SO4 (16 drops, 0.32 mL) and stirred at 0 °C for 10 mins. The reaction solution was 

concentrated. The residue was neutralized with saturated NaHCO3 solution. Then the mixture 

was filtered off the solid and the filtrate was purified by reverse phase HPLC (MeCN/R20) to 

give rac-6-(prop-2-yn-1-yloxy)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

(23.0 mg, yield: 34%) as a yellow solid.  

1008701 MS: rn/z 258.0 (M+H*).  

Step 3 

1008711 rac-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-(prop-2-yn-1-yloxy)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide was synthesized as in Preparation 

D to yield the desired product (20.0 mg, yield: 49%) as a white solid.  

[008721 'HNMR (400MI-Hz,DMSO-d6):6= 7.86(brs,IH), 7.85(s,1H),6.92 (s,1H),4.63

4.59 (m, 1H), 4.40-4.25 (in, 6H), 3.52 (t, J= 2.4 Hz, IH), 2.79 (t, J= 7.2 Hz, 4H), 2.62 (t, J= 7.2 

Hz, 4H), 1.99-1.92 (in, 4H). MS: m/z 457.1 (M-+H).  

Example 48 

[008731 Synthesis of sodium rac-((6-(((tert-butoxycarbonyl)(methyl)amino)methyl)-6,7

dihydro-5H-pyrazolo[5,1-b][i,3]oxazin-3-yl)sulfonyl)((,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)ainide is shown below.  
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CI 
NHBoc NBoc NBoc 

NrM 1) n-BuLi, THF, -78°C -. ' / 
NaH Mel 2) ZnC12 , -78°C to rt NHo_ H2O 

N Br THF N -- Br 3) TCPC, 0 C to rt N THF, 60°C 

A N- 0 

NBoc 

NBoc NH2  HN N 

O HN O 

N 1) triphosgene, EtIN 
N 0 2) MeONa, THF 

Step 1 

[00874] Toasolution ofrac-iert-butyl((3-bromo-6,7-dihy'dro-51--pyrazolo[5,1-b][1,3]oxazin

6-yl)methyl)carbamate (0.3 g, 0.9 mmol) in THF (3 ml) was added NaH (60%, 108 mg, 2.7 

mmol) followed by Mel (639 mg, 4.5 mmol) at 0 °C. After stirring at room temperature for 16 

hrs, the suspension was quenched with the addition of EA (20 mL) and water (10 mL). The 

organic layer was separated. The aqueous layer was extracted with EA (10 mL). The organic 

layers were combined, washed with brine (10 mL), dried over Na2S04 and concentrated in 

vacuo.The residue was purified by silica gel column (PE/EA = 2/1) to give rac-tert-butyl ((3

bromo-6,7-dihydro-5--pyrazolol5,1-b][1,3]oxazin-6-yl)methyl)(metiyl)carbamate (290 mg, 

yield: 93%) as a yellow oil.  

Step 2 

[008751 rac-2,4,6-trichlorophenyl 6-(((tert-butoxycarbonyl)(methyl)amino)methyl)-6,7

dihydro-5-1-pyrazolo[5,1-b][1,3]oxazine-3-sulfonate was synthesized using Preparation B to 

yield the product as a yellow oil which was used for next step without purification.  

Step 3 

[008761 rac-tert-Butylmethyl((3-sulfamoyl-6,7-dihydro-5H-pyrazolo[5,1-b][,3]oxazin-6

yl)methyl)carbamate was synthesized as in Preparation C to yield the desired product (60 mg, 

yield: 16% over 2 steps) as a light yellow solid. MS: m/z 369.4 (M+Na-).  

Step 4 
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1008771 Sodium ((6-(((Iert-.butoxycarbonyi)(methyl)anino)methyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)((1,2,3,5,6,7-hexalhdro-s-indacen-4

yI)carbamoyl)amide was synthesized as in Preparation D toyield the desired product (28 mg, 

yield: 31%) as a white solid.  

1008781 11 NMR (400 MHz, DMSO-d). 6:= 7.33 (s, 1H), 7.31 (s, 1H), 6.75 (s, 1H), 4.28 (d,J 

= 10.4 Hz, 1H), 4.10-4.0 (m, 2H), 3.80-3.73 (in, 11-1), 3.25-3.15 (in, 21-1), 2.80 (s, 3H), 2.74 (t, J= 

7.2Hz,4H),2.64(t,= 7.2 Hz, 4H), 2.50 (overlap, IH), 1.95-1.85 (in, 4H), 1.41-1.31 (m, 9H).  

MS: m/z 546.2 (M+H-).  

Example 49 

[008791 Synthesis of sodium ((1,2,3,5,6,7-hexahydro-s-indacen-4-l)carbamoyl)((6

((methylamino)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-vl)sulfonyl)amide is 

shown below.  

NBoc NH 

HN N HN 
S N N 

HN 0O HN 0O 1) TFA, DCM, I 

2) NaOH, CH3CN, 
a 0 ~H20. ( 

[00880] To a solution of sodium rac-((6-(((tert-butoxycarbonyl)(methvl)amino)methyl)-6,7

dihydro-5H-pyrazolo[5,1-b][i,3]oxazin-3-yl)sulfonyl)((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)amide (15 mg, 0.03 mmol) in CH2Cl2 (2 mL.) was added TFA (0.6 mL.) and the 

mixture was stirred at room temperature for 30 mins. Then the mixture was concentrated in 

vacuo to remove the solvent. The residuewas added 2 N NaOH solution to pH > 13. The 

resulting solution was purified by reverse phase HPLC (MeCN/2O) to give sodium rac

((1.2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-((iethylamnino)iethlw)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazin-3-y)sulfonil)amide (10 ing, 80%) as a white solid.  

[00881] 'HNMR(400 MHz,DMSO-d): a== 7.36(s, 1H), 6.77(s, IH),4.39(dd,,J= 11.2fHz, 

2.8Hz,1H),4.20-4.1(m,2H1),3.83(ddJ=12.4Hz, 7.6Hz,1H),3.42(m,5H),3.16-3.11(m, 

1H),2.75 (t, = 7.2 Hz, 4H),2.66(t, J= 7.2Hz,4H1)1.96-.86(,4H1).MS: m/z446.1 

(M+PH2).  
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Example 50 

[008821 Synthesis of (R)-6-Ethyl-N-((1,2,3,5,6,7-hexahdro-s-indacen-4-y)carbamoyl)-6,7

dihydro-5-kpyrazolo[5,1-b][1,3]oxazine-3-sulfonamide and (S)-6-ethyl-N-((1,2,3,5,6,7

hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-51--pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide is shown below.  

H 

O LiBH4, THF HO OH Msci, TEA, THF MsO OMs 
K 2cC3.DMF, 1000 

o O 

cI NH H 

0' - CiSO 3H, 80C O NH3H 2  0 Chiral Separation 

N N' t;~ N' NN THF, 60 NN N 

HN N",PS 

NH 2  HN HN 0 N 
i N, 2H~ 

S /S*OHN H N HN O 

1) triphosgene, Et3N 
2) MeONa, THF 

Step 1 

1008831 Toa solution of dimethyl 2-ethyilmalonate(1.8 g, 9.6 mmol) in THF (10 mL) was 

added LiBI-14 (2 M in TIF, 9.6 mL, 19.2 mmol) dropwiseat 0 °C under N2 atmosphere. The 

reaction mixture was stirred at room temperature for 16 hrs and then poured to water (40 mL).  

The resulting solution was concentrated to about 5 mL and mixedwith EA (50 mL). The mixture 

was stirred vigorously for 5 mins, dried with IgSO4 and concentrated to give 2-ethylpropane

1,3-diol (970 mg, yield: 97%) as a colorless oil.  

Step 2 

[00884] Toasolution of2-ethylpropane-1,3-diol(970ng,9.3mol)andEt3N (2.4 g,23.8 

mmol) in dry THF (20 mL) was added MsCl (2.2 g, 19.3 mmol) at 0 °C. After being stirred at 

room temperature for 30 mins, the reaction mixture was filtered. The filtrate was concentrated to 

dryness to give crude 2-etylpropane-1,3-diyl dimethanesulfonate as a yellow oil.  

Step 3 
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1008851 A mixture of 2-ethylpropane-1,3-diyl dimethanesulfonate (crude), 1H-pyrazo-3(2H)

one (750 Ig, 8.9 mmol) and K2C03 (4.3 g, 31.2 mmol) in DMF (40 mL) was heated at 100 °C 

for 16 hrs. The reaction mixture was partitioned between EA/H2( (80 mL /200 niL) and the 

layers were separated. The aqueous layerwas extracted with EA (80 mL x3) and the combined 

organic layer was washed with brine (50 mL), dried over Na2SO4 and concentrated. The residue 

was purified by silica gel column (PE/EA = 3/1) to give rac-6-ethyl-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine (650 mg, yield: 48%) as a colorless oil.  

[008861 'H NMR (300M-Hz, CDCl): 6 = 7.32 (d, J= 1.5 Hz, 1H), 5.48 (d,,J= 1.5 Hz, iH), 

4.34-4.26 (m, 2H), 3.95-3.87 (m, IH), 3.81-3.73 (m, IH), 2.30-2.19 (in, 1H), 1.60-1.40 (in, 2H), 

1.05 (t, J= 7.5 Hz, 3H).  

Step 4 

[008871 rac-6-Ethyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine (650 mg, 4.3 mmol) was 

added dropwise to CISO3H (4 mL) at 0 °C. After being stirred at 80 °C for 2 hrs, the reaction 

mixture was added dropwise to a mixture of ice-water/EA (30 mL /20 mL). The layers were 

separated and the aqueous layer was extracted with EA (10 mL x2). The combined organic layer 

was washed with brine (20 mL), dried over Na2SO4 and concentrated to give crude rc-6-ethyl

6,7-dihydro-5H-pyrazolo[5.1-b][1,3]oxazine-3-sulfonyl chloride as a yellow solid.  

Step 5 

[00888] To a solution of crude rac-6-ethyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonyl chloride in THF (3 mL.) was addedNH3.H20 (1 mL.). After being stirred at 60°C for 1 

h, the reaction mixture was concentrated to dryness. The residue was dissolved in MeOH (3 rnL) 

and acidified with aq.HCl (1 N) to pH = 3. The residue was purified by reverse phase HPLC (0% 

- 95% MeCN in H20) to give rac-6-ethyl-6,7-dihvdro-H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (200 rg, yield: 20%, two steps) as a yellow solid.  

[00889] IHNMR(400 MHz,DMSO-/):6= 7.48(s,1H),7.08(s,2H),4.48-4.44((m, IH),4.21 

(dd,.J= 12.4,5.6fHz, 11), 4.12-4.07((m, 11H), 3.81-3.75 (m, liH),2.24-2.17(i, 111) 1.47-1.32 

(m, 21-1), 096 (t, J= 7.2 Hz, 3H).  

Step 6 

[00890] rac-6-Ethyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide(200tmig)was 

separated by chiral HPLC to give two isomers: 
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1008911 (R)-6-ethyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]loxazine-3-sulfonamide (peak 1, 80 

mg) and(S)-6-ethyl-6,7-dihydro-5-prazolo[5,-b][1,3]oxazine-3-sulfonamide (peak 2, 83 

mg).  

Step 7 

1008921 (S)-6-ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-l)carbamoyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized using Preparation A to deliver the 

desired product (53 mg, yield: 34%) as a white solid.  

[008931 .H NMR (400 MHz, DMSO-d6): (5=:10.48 (brs, 111), 7.90 (s, 1H), 7.61 (s, 1H), 6.93 (s, 

IH), 4.51 (d, J= 2.8 Hz,1H), 4.48-4.15 (m, 2H), 3.82-3.77 (m, IH), 2.78 (t, J= 7.2 Hz, 4H), 

2.60 (t,J= 6.8 Hz, 4H), 2.20-1.98 (in, 1H), 1.97-1.91 (m, 4H), 1.45-1.11 (m, 2H), 0.96 (t, J= 7.6 

Hz, 3H). MS: m,/z 431.1 (M+H*).  

[008941 (R)-6-Ethyl-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was prepared using the same procedure.  

[008951 'H NMR (400 M-Hz, DMSO-d6): 6 = 10.46 (s, IH), 7.90 (s, IH), 7.62 (s, IH), 6.93 (s, 

IH), 4.50 (dd, J= 10.8, 3.2 Hz, IH), 4.24-4.13 (in, 2H), 3.83-3.78 (m, IH), 2.79 (t, I= 7.2 Hz, 

4H), 2.59 (t, J= 7.2 Hz, 4H), 2.21-2.19 (m, IH), 1.99-1.92 (m, 4H), 1.42-1.35 (in, 2H), 0.95 (t, J 

= 7.2 Hz, 3H). MS: m/z 431.1(M+H*).  

Example 51 

1008961 Synthesis of 6-(3-Fluoroazetidin-I-yl)-N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine3-sulfonamide is shown below.  
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Cl 

Br 1) n-Bu-i, THF, -78°C Nn 
2) ZnCl 2 , -78°C to rt CI NHBn2  K 

THPO- 9 N 3) TCPC O°C tort TN N THF, 60 0C,16hr THPO NN 

z -- NH HCI oz 1S-NBn HO 0 NBn2  / ' NBn2 
6M HCI Dess-Martin 

THF/MeOH, r* HO N-N DCM, rt, 2 hrs N NaBHcN N N' 
NaBH(OAc) 3, / ON 
MeOH rt F 

NH2 

INH2  HN .  

-CM, - H 1)triphosgene Et3N H-N O N 
F N N 2) MeONa THF 

F<

Step 1 

[00897] 6-(tetrahydro-pyran-2-yloxy)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic 

acid 2,4,6-trichloro-phenyl ester was synthesized using Preparation B to yield the product as a 

yellow gel which was used for next step without purification.  

Step 2 

1008981 Amixtureof6-(tetrahydro-pyran-2--yloxy)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonic acid 2,4,6-trichloro-phenyl ester (crude,--6.6 mmol), dibenzylamine 

(2.5 g, 12.0 mmol) and THF (20 mL) was stirred at 60 °C overnight. The reaction was 

concentrated under reduced pressure until 10 mL of liquid remained. The remained solution was 

acidified with aq.H-Cl(1 N) to pH= 5 and extracted with EA (100 mL x5). The organic layers 

were combined, dried over Na2SO and concentrated to give N,N-dibenzyl-6-((tetrahydro-21

pyran-2-vl)oxy)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (1.5 g, yield: 51%) 

as a yellow solid.  

1008991 MS: m/z 484.2 (M+H*).  

Step 3 
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1009001 To a solution of N,N-dibenzl-6-((tetrahydro-2H1--pyran-2-yl)oxv)-6,7-dihydro-5H

pyrazolo[5,1-b]1[1,3]oxazine-3-sulfonamide (6.1 g, 12.6 mmol) inTHIF/H20/EtOI (50 mL/10 

mL/50 mL)was added conc.HCl (10 mL) and the mixturewas stirred at room temperature 

overnight. The reaction was concentrated under reduced pressure. The residuewas purified by 

reverse phase HPLC (MeCN/H20) to give N,N-dibenzyl-6-hydroxy-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (4.0 g, yield: 80%) as white solid. MS: m/z 400.1 

(M+H*).  

Step 4 

1009011 A solution of N,N-dibenzl-6-hydroxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (3.4 g, 8.5 mmol) and Dess-Martin periodiane (7.2 g, 17.0 mmol) in CH2C12 (50.0 

mL) was stirred at room temperature for 16 hrs. The mixture was concentrated in vacuo. The 

residue was purified by silica gel column chromatography (PLEA = 1:2) to give N,N-dibenzvl

6-oxo-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (3.0 g, yield: 91%) as a 

yellow solid.  

Step 5 

[00902] To a stirred solution of N,N-dibenzyl-6-oxo-6,7-dilhydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide (397.0 mg, 1.0 mmol) and 3-fluoroazetidine hydrochloride (224.0 

mg, 2.0 mmol) in MeOH (10.0 ml) was added sodium triacetoxyborohydride (424.0 mg, 2.0 

mmol) at room temperature. After stirring at room temperature for 30 mins, sodium 

cyanotrihydroborate (126 mg, 2.0 mmol) was added to the mixture. The reaction was stirred at 

room temperature for 16 hrs and concentrated in vacuo. The residue was purified by silica gel 

column chromatography (CH2C2/MeO-F 5/1) to give N,N-dibenzyli-6-(3-fluoroazetidin-I-yl)

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (160 ng, yield: 35%) as a yellow 

solid.  

Step 6 

[00903] Toa solution ofN,N-dibenzyl-6-(3-fluoroazetidin-1-yl)-6,7-dihdro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide (140 ig, 0.3 inmol) in C12C2 (3.0 nL) was added conc H2SO4 

(16 drops, 0.32 mL) and the mixture was stirred at room temperature for 30 mins. The reaction 

solution was concentrated. The residue was neutralized with saturated NaHCO3 solution and 

filtered. The filtrate was purified by reverse phase HPLC(0%-95% MeCN in H20) to give 6-(3
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fluoroazetidin-1-yl)-6,7-dihydro-5H-pyrazolol5,1-b][1,3]oxazine-3-sulfonamide (60.0 ig, yield: 

71%) as a yellow solid.  

Step 7 

[009041 6-(3-fluoroazetidin-1-yl)-N-.((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized as described in 

Preparation F to deliver the desired product (11.0 mg, yield: 11%) as a white solid.  

1009051 11 NMR (400 MHz, DMSO-d6): = 10.48 (brs, 11H), 7.87 (s, 1 H), 7.58 (s, IH), 6.93(s, 

11-1), 5.20-5.17 (i, 0.5H), 5.06-5.03 (in, 0.5H), 4.32 (q, J= 6.0 Hz, 21-1), 4.17 (dd, J= 12.8, 4.0 

Hz, 1H), 3.89 (d, J= 13.2 Hz, IH), 3.65-3.60 (in, 2H), 3.28 (overlap, 2H), 3.09 (d, J= 4.0 Hz, 

IH), 2.79 (t, J= 7.6 Hz, 4H), 2.61 (t,, = 7.6 Hz, 4H), 1.99-1.94 (m, 4H). MS: m/z 476.1 

(M+H*).  

Example 52 

1009061 Synthesis of sodium ((1,2,3,5,6,7-Hexahydro-s-indacen-4-vl)carbamoyl)((6-(pyrrolidin

1-yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide is shown below.  

0 0 H 0 0 

N NBn12 N , NBn1 2 concH 2SO4  N NH 2 

NaBH3 CN N)3 NEN 

AcOH, MeOH 

NH2  
0" 0 N F~ 

2 NS 

HN 

1) triphosgene, EtN 
2) MeONa, THF a 

Step 1 

[00907] To a solution of 6-oxo-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonic acid 

dibenzylamide (750 mg, 1.9 nmol) and pyrrolidine (270 mg, 3.8 imol) in MeOH (18 ml) was 

added AcOH until pH= 6. Then NaBH(OAC)3 (810 mg, 3.8 mmol) was added and the reaction 

mixture was stirred at room temperature for 3 hrs. NaBH3CN (240 mg, 3.8 mmol) was added and 

the reaction mixture was stirred at room temperature for another 16 hrs. The reaction solution 

was concentrated to about 6 mL and then purified by reverse phase HPLC (0%-95% MeCN in 
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1120) to give 6-pyrrolidin-1-yl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxaziie-3-sulifonic acid 

dibenzylamide (290 ig, yield: 34%) as a gummy yellow solid. MS: m/z 453.1 (M--H*) 

Step 2 

[009081 This step is similar to general procedure of 6-(3-fluoroazetidin-1-yl)-N-((1,2,3,5,6,7

hexaldro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-51-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide.  

Step 3 

[009091 To suspension of6-pyrrolidin-1-yl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonic acid amide (50 mg, 0.2 mmol) inTHF (2 mL) was added MeONa (35 mg, 0.6 mmol) 

and the mixture was stirred at room temperature for 20 mins to give a sodium salt suspension.  

1009101 In another flask, to a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-vlamine (30 mg, 

0.2 mmol) andTEA (50 mg, 0.5 mmol) in'THF (3 mL) was added triphosgene (20 mg, 0.1 

mmol) in one portion and the mixture was stirred at room temperature under N2 for 20 mins. The 

reaction mixture was then filtered. The filtrate was added to the sodium salt suspension above.  

After stirring at room temperature for 16 hrs, the reaction solution was partitioned between EA 

(10 mL) and water (30 nL). The aqueous phase was bubbled by N2 for 5 mins and then purified 

by reverse phase HPLC (0%-95% MeCN in H20) to give sodium ((1,2,3,5,6,7-hexahydro-s

indacen-4-yl)carbamoyl)((6-(pyrrolidin-I-yl)- 6 ,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3

yl)sulfonyl)amide (10 ng., yield: 12%) as a white solid.  

[00911] iH NMR(400 MJHz,DMSO-ds):6= 7.86(s,IH),7.60(s,IH),6.92 (s,lH),4.50-4.40 

(n,2H), 4.27(dd,J=12.8.,4.0 Hz,iH),4.13(dd.,J= 12.8, 40Hz,IH),2.94-2.91(n,I1H),2.79 

(t,,J= 7.2Hz,4H),2.68-2.58 (n,8H),2.00-1.91(n,4H),1.70-1.60(i,4H).MS:m/z 472.1 

(M+H).  

Example 53 

[00912] Sodium ((6-(Azetidin-1-yl)-6,7-dihydro-5H-pyrazolo[5,i-b][1,3]oxazin-3

yl)sulfonyl)((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)amide 
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H N N 
HN "' N 

HN 0 

[00913] The title compound was prepared using general procedure of sodium ((1,2,3,5,6,7

hexahvdro-s-indacen-4-yl)carbamoyl)((6-(pyrrolidin-I-yl)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazin-3-vl)sulfonyl)amide.  

[00914] 'H NMR(400 MHz,DMSO-d): 6= 7.42(s, 1H), 7.33 (s, 1H),6.77(s, l1H),4.15-4.02 

(ni3H),375(ddJ= 12.8,1.6Hz, 1H), 3.20 (t,J:= 6.8 Hz,411),2.84-2.80(n, 1H), 2.75 (t,J:= 

7.2Hz, 4H), 2.66 (t,J=:::7.2 Hz, 411),1.97-1.87 (m, 6H). MS: m/z 458.1(M+H-.  

Example 54 

[009151 Synthesis of N-((1,2,3,5,6,7-lexahydro-s-indacen-4-yl)carbamovl)-6-methoxv-6

methyl-6,7-dihydro-5--pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

0 0 0 

- N2   Bn2 NH2 TiClI,MUeMgBr O2HS4O / 

NN it 16 hrs CH2Cl2 
H H N H 

NH2  O\\O // OH 

'N HN 

a c__ ___D H N 0k 

1) triphosgene, Et3 N 
2) MeONaTHF 

Step 1 

[009161 To a stirred solution ofTiC4 (0.5 mL, excess) and methylmagnesium bromide (1.0 mL, 

excess) inTHF (5.0 mL) was added N,N-dibenzyl-6-oxo-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine--sulfonamide (140.0 mg, 0.4 mmol) at -78 °C under N2. Then the mixturewas 

filtered and the filtrate was purified by silica gel column chromatography (CH2Cl2/MeOH= 
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25/1) to give N,N-dibenzyl-6-hydroxy-6-methyl-6,7-dihdro-5H-pyrazolo[5,1-b][1,3oxazine-3

sulfonamide (55 mg, yield: 38%) as a white solid.  

Step 2 

[00917] To a stirred solution of N,N-dibenzyl-6-hydroxy-6-methyl-6,7-dihydro-5H

pyrazolol[5,1-b][1,3]oxazine-3-sulfonamide (55 mg, 0.1 mmol) in CH2Cl2 (3.0mL) was added 

conc.-12SO4 (8 drops, 0.16 mL) and stirred at room temperature for 30 nins. The reaction 

solution was concentrated. The residue was neutralized with saturated NaHCO3 solution. Then 

the mixture was filtered and the filtrate was purified by reverse phase HPLC (MeCN/2O) to 

give 6-hydroxy-6-methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (26.0 mg, 

yield: 87%) as a white solid.  

Step 3 

[00918]N-((1,2,3,5,6,7-hexahvdro-s-indacen-4-yl)carbamoyl)-6-hydroxy-6-methyl-6,7

dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized as described in 

Pieparation F to deliver the desired product (7.0 mg, yield: 15%) as a white solid.  

1009191 H 1NMR (400 MHz, DMSO-6): 6 = 10.4 (s, 1H), 7.89 (s, 1H), 7.62 (s, 1H), 6.93 (s, 

IH), 5.45 (s, IH), 4.18 (s, 2-H), 4.04 (d, J= 12.4 Hz, IH), 3.91 (d, J= 12.0 Hz, IH), 2.79 (t, J= 

7.2Hz,4H),2.61(t,= 7.2 Hz, 4H), 1.99-1.92 (in, 4H), 1.25 (s, 3H). MS: m/z 433.1(M+H) 

Example 55 

[00920] Synthesis of N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)-6-methoxy-6

methyl-6.,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  
NH 2 

NBn2 Mel -NB2 NH2 

NaH,DMF ,eM N1. tiphosgene, EtN 
HO ,N'N 2.NOMe,THF N---S--NH 

Step 1 

[00921] Toasolution ofN,N-dibenzy-6-hydroxy-6-methyl-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide (35 mg, 0.08 mmol) in DMF (3 mL) was added NaH (60% in 

mineral oil, 6.4 mg, 0.16 mmol). The reaction was stirred at room temperature for 1 hr under N2 

Then iodomethane (60 mg, 0.4 mmol) was added and the mixture was stirred at room 

temperature for 2 hrs. The reaction mixture was poured into water (20 niL) and extracted with 
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EA (20 mL). The organic layer was washed with water (10 rnL) and brine (10 mL), dried over 

Na2SO4 and concentrated. The residue was purified by reverse phase IPLC (MeCN/120) to give 

N,N-dibenzvl-6-nethoxv-6-nethyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide 

(30 mg, yield: 83%) as a yellow oil.  

1009221 11INMR(300 MHz, CDCl3): S = 7.58(s,1H), 7.29-7.26 (m,511),7.18-7.15 (m,5H), 

4.34 (s, 4H), 4.21 (s, 3H), 4.16 (s,2H), 2.67 (s, 2H), 1.38 (s, 3H).  

1009231 MS: m/z 428.0 (M-).  

Step 2 

1009241 To a stirred solution of N,N-dibenzl-6-nethoxy-6-nethyl-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (25 mg, 0.06 mmol) in CH2Cl2 (3.0 mL) was added 

conc.H2S04 (8 drops, 0.16 nL) and the mixture was stirred at room temperature for 30 mins. The 

reaction solution was concentrated. The residue was neutralized with saturated NaHCO3 

solution. Then the mixture was filtered and the filtrate was purified by reverse phase PLC 

(MeCN/H2O) to give 6-methoxy-6-methyl-6,7-dihdro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (6.0 mg, yield: 35%) as a yellow solid.  

[009251 'H NMR (400M-Hz, DMSO-d): 6 = 7.57 (s, 1H), 4.09 (s, 3H), 3.89 (q, J= 10.4 Hz, 

2H), 3.66 (q, J= 10.0 Hz, 2H), 1.24 (s, 3H).  

[009261 MS: m/z 247.9 (M---H).  

Step 3 

[00927] N-((1,2,3,5,6,7-hexahdro-s-indacen-4-yl)carbamoyl)-6-methoxy-6-methyl-6,7

dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized as in Preparation D to 

yield the desired product (7.0 mg, yield: 73%) as a white solid.  

1009281 IH NMR (400 MHz, DMSO-d6): 6 = 7.42 (s, IH), 6.80 (s, 1H), 4.15 (s, 3H), 4.01 (s, 

2H), 2.75 (t, J= 7.2 Hz, 4H), 2.60(t,3= 8.4 Hz, 4H), 2.58 (overlap, 2H), 1.92-1.88 (m, 4H), 

1.20 (s, 3H). MS: n/z 447.1(M+H*).  

Example 56 

[00929] Synthesis of sodium rc-((1,2,3,5,6,7-Hexahydro-s-indacen-4-l)carbamoyl)((6-(3

methoxyazetidin-1-vl)-6,7-dihydro-5H-pyrazolo[5,l-b][1,3]oxazit-3-yl)sulfotyi)amide is shown 

below.  
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a --NH-HCI 0* NBn2  
0 1-NBn 2 

*--NBn 2  Mel, NaH 
O HO 

NaBH3CN N N N 
0 N NaBH(OAc)3  HO' 0 

MeOH 
NH 2 

Oog-NH2-O 
H 2SO 4  -O / \-N 

DCM .N N 1triphosgene, Et.N N 

0 j N 2. NaOMe, THF N H-NH 
0 

Step 1 

1009301 To a stirred solution of N,N-dibenzyl-6-oxo-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfon'amide (794 ig,2.0 mmol) and azetidin-3-ol hydrochloride (440.0 nig, 

4.0 mmol) in MeOH (30.0 mL) was added sodium triacetoxyboroldride (848.0 mg, 4.0 mmol) 

at room temperature. Then the mixture was stirred at room temperature for 30 mins. Sodium 

cyanotrihydroborate (252.0 mg, 4.0 mmol) was added to the mixture and stirred at room 

temperature for 16 hrs. The mixture was concentrated in vacuo. The residue was purified by 

silica gel column chromatography (C2C2/IeOH=:5/I) to give rac-N,N-dibenzyl-6-(3

hydroxyazetidin-l-vl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (340 mg, 

yield: 37%) as a yellow solid. MS: m/z 455.2 (M-H*).  

Step 2 

1009311 Toa solution of rac-NN-dibenzyl-6-(3-hydroxyazetidin-l-yl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine--sulfonamide (105 mg, 0.2 mmol) in DMF (3 mL) was added NaH 

(60% in mineral oil, 14.0 mg, 0.4 mmol). The reactionwas stirred at room temperature for 1 hr 

under N2. Then iodomethane (39.0 mg, 0.3 mmol) was added and the mixture was stirred at room 

temperature for 2 hrs. The reaction mixturewas poured into water (20 mL) and extracted with 

EA (20 mL). The organic layerwas washed withwater (10 mL) and brine (10 mL), dried over 

Na2SO4 and concentrated to dryness to give rac-N,N-dibenzyl-6-(3-methoxyazetidin-1-yl)-6,7

dihydro-5H-pyrazolo[5,-b][1,3]oxazine-3-sulfonamide (120 ng, crude) as a yellow oil.  

[00932] MS: m/z 469.1 (M-H) 

Step 3 
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1009331 To a stirred solution of rac-N,N-dibenzyl-6-(3-methoxyazetidin-1-yl)-6,7-dihydro-51-1

pyrazolo[5,1-b]1[1,3]oxazine-3-sulfon'amide(120 mig, 0.3 mmol) in CH2C2 (3.0 mL) was added 

conc.1-12SO4 (16 drops, 0.32 mL) and stirredat room temperature for 30 mins. The reaction 

solution was concentrated. The residue was neutralized with saturated NaHCO3 solution. Then 

the mixture was filtered off the solid and the filtrate was purified by reverse phase HPLC 

(MeCN/H2O) to give rac-6-(3-methoxyazetidin-1-yl)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide (52.0 mg, yield: 70%) as a white solid. MS: m/z 289.1 (MlH*).  

Step 4 

1009341 Sodium rac-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-(3-methoxyazetidin

1-.yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin--yl)sulfonyl)amide was synthesized as in 

Preparation D to yield the desired product (10.0 mg, yield: 11%) as a white solid.  

[009351 'HNMR (400MI-Hz,DMSO-d):6= 7.85(brs,IH), 7.57 (s,IH),6.92 (s,IH),4.30

4.28 (m, 2H), 4.17-4.12 (in, IH), 3.91-3.84 (m, 2H), 3.52 (t,,J= 7.2 Hz, 2H), 3.14 (s, 3H), 3.01

2.94 (in, 3H), 2.79 (t, J= 7.2 Hz, 4H), 2.62(t,= 7.2 Hz, 4H), 1.99-1.92 (m, 4H). MS: m/z 

488.2 (MH).  

Example 57 

1009361 Synthesis of sodium (R)-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)((6-(3

methoxyazetidin-i-yl)-6,7-dihydro-5H-pyrazolo[5,I-b][1,3]oxazin-3-yl)sulfonyl)amide and 

sodium (S)-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-(3-methoxyazetidin-1-yl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide is shown below.  

0 0 0 

(Z S'NB'n - NH2 _SNH
chiral separation 0 "7) 

N) Nz) N ' 

N H/ 0,, / 

HN N- HN N 

060 

N N 
1) triphosgene, EtN H O (z)N HN O (z) 

2) MeONa, THF 

Step 1 
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1009371 rac-6-(3-Methoxyazetidin-1-y)-6,7-dihydro-5H-pyrazolo[5,1-b]1,3]oxazine-3

sulfonamide (150 mg) was resolved by chiral prep-IPLC to give (R)-6-(3-methoxyazetidin-1

yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]loxazine-3-sulfonamide (65 mg) as white solid (S)-6

(3-methoxyazetidin-1-yl)-6,7-dihydro-5H-pyrazolo5,1-b][1,31oxazine-3-sulfonamide (60 mg) as 

a white solid.  

Step 2 

1009381 Sodium (R)-((1,2,3,5,6,7-hexahydro-s-indacen-4-yi)carbamoyl)((6-(3-methoxyazetidin

1-yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide was synthesized as in 

Preparation D to yield the desired product (54.0 mg, yield: 48%) as a white solid.  

[009391 'HNMR (400MI-Hz,DMSO-d6):6= 7.37(brs,IH), 7.30(s,IH),6.75(s,IH),4.13

4.08 (m, 3H), 3.96-3.92 (in, IH), 3.79-3.76 (m, IH), 3.55-3.53 (m, 2H), 3.14 (s, 3H), 2.98-2.94 

(in, 2H), 2.87 (br, IH), 2.75 (t, "= 6.8 Hz, 4H), 2.66 (t, J= 6.8 Hz, 4H), 1.92-1.89 (m, 4H). MS: 

m/z 488.2 (M+H*).  

[009401 Sodium (S)-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)((6-(3-methoxyazetidin

1-vl)-6,7-dihydro-5H-pyrazolo[5,I-b][1,3]oxazin-3-yl)sulfonyl)amide was prepared using the 

same procedure.  

1009411 IHNMR (400 MHz,DMSO-d):6= 7.39(brs,IH),7.30 (s,1H),6.76(s,1H),4.12

4.06 (in, 3H), 3.95-3.92 (m, IH), 3.79-3.76 (in, 1H), 3.55-3.52 (in, 2H), 3.14 (s, 3H), 2.98-2.92 

(m, 2H), 288 (br, 1H), 2.75 (t,J= 7.2 Hz, 4H), 2.66 (t,J= 7.2 Hz, 4H), 1.95-1.87 (in, 4H). MS: 

m/z 488.2 (M+H*) 

Example 58 

[00942] Synthesis of N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-4H

pyrazolo[5,1-c][1,4]oxazine-2-sulfonamide is shown below.  
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TsOH, DHP 

DCM OTHP 
0 O 

H 0  THP 0 
HO MeOH, conc.H2S 4, MeO N Br OTH LiBH 4, THF 

650C, o/n ;N K2CO3,NMP MeO N 

NO9  NO2 NO 2 

OTHP OTHP OH 

HO>N Etrh Br N aHC1 B _N NaH, THF NN 

NO2  NON   NO 2 

NH 2 

0-' 0-' 

H N N, 
H2, Pd/C, MeOH NaNO2,HCI H N N NH3 H 20 N N 

N AcOH, Cu6 N THF 1) triphosgene, EtN 
CuCl, SO 2, , -NH 2 2)MeONa,THF,1h 

NH2 MeCN, 0C S0 2CI S 

N, 

NH H 

0,N N 

Step 1 

1009431 To as solution of 2-bromoethanol (3.8 g, 30.0 mmol) and DHP (2.5 g, 30.0 mmol) in 

DCM (50 mL), was added TsOI (380.0 mg, 2.2 mmol) in portions and the mixture was stirred at 

room temperature for 2 hrs. The reaction was concentrated and purified by silica gel column 

(PE/EA = 50/1) to give 2-(2-bromoethoxy)tetrahydro-2-pyran (5.6 g, yield: 89 %) as a 

colorless oil.  

[009441 'H NMR (400M-Hz, CDCh): 6 = 4.68 (t, J= 3.2 Hz, 1H), 4.05-3.99 (m, IH), 3.92-3.86 

(m, 1H), 3.80-3.74 (m, IH), 3.54-3.49 (m, 3H), 1.85-1.71 (m, 3H), 1.65-1.53 (in, 3H).  

Step 2 
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1009451 To a solution of 3-nitro-1--pyrazole-5-carboxylic acid (1.57 g, 10.0 mmol) in MeOH 

(20 mL) was added conc.H2SO4 (2.0 mL). The resulting mixturewas stirred at 65 °C overnight.  

Then the mixture was concentrated in vacuo to give a residue, which was purified by silica gel 

column (DCM'/MeOH= 50/1) to afford methyl 3-nitro-1 H-pvrazole-5-carboxylate (1.42 g, yield: 

83%) as yellow solid.  

[009461 IHNMR(400MHz,DMSO-d6): ::=:15.24(brs,1H),7.54(s,I1H),3.90(s,3H).  

Step 3 

[009471 To a solution of methyl 3-nitro-IH-pyrazole-5-carboxylate (1.7 g, 10.0 mmol) in NMP 

(20 mL) was added 2-(2-bromoethoxy)tetrahvdro-2H-pyran (2.6 g, 13.0 mmol), followed by 

K2CO3 (1.7 g, 13.0 mmol). The resulting mixture was stirred at 80 °C for 16 hrs. Then K2COs 

was filtered off. The filtrate was concentrated in vacuo to give a residue, which was purified by 

silica gel column (PE/EA = 2/1) to afford methyl 3-nitro-I-(2-((tetrahydro-2H-pyran-2

yl)oxy)ethyl)-IH-pyrazole-5-carboxylate (2.8 g, yield: 94%) as yellow oil.  

[009481 'H NMR (400M-Hz, CDCl): 6 = 7.39 (s, 1H), 4.92 (t, J= 7.2 Hz, 2H), 4.57 (s, 1IH), 

4.11-4.07 (m, 1H), 3.98 (overlap, 1H), 3.96 (s, 3H), 3.84-3.80 (m, 1-1), 3.64-3.60 (in, 1H), 3.49

3.46 (m, iH), 1.67-1.46 (m, 6H).  

Step 4 

[009491 To a solution of methyl 3-nitro-1-(2-((tetrahydro-2H-pyran-2-yl)oxy)ethyl)-11H

pyrazole-5-carboxylate (2.5 g, 8.4 mmol) in dry THF (50 mL) was added LiBH4 (6.3 mL, 2.0 M 

in THF) at 0 C. The resulting mixture was stirred from 0 °C to room temperature for 3 hrs.  

Then the reactionwas quenched by addition of MeOH (4 m). The mixture was concentrated in 

vacuo to give a residue, which was purified by silica gel column (PE/EA = I/I) to afford (3

nitro-I-(2-((tetrahydro-2H-pyran-2-yl)oxy)ethyl)-1H-pyrazol-5-yl)methanol (2.2 g, yield: 96%) 

as yellow oil.  

[00950] IHNTMR(300 MHz,CDC3): = 6.88(s,IH), 4.69(t, J=6.3Hz,2H),4.57-4.49(in, 

3H), 4.21-4.16 (m, 1H), 3.92-3.85 (m, 1H), 3.77-3.65 (m, 2H), 3.51-3.42 (m, 2H), 1.72-1.48 (in, 

6H).  

Step 5 
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1009511 To a stirred solution of (3-nitro-1-(2-((tetrahydro-21-1-pyran-2-yl)oxy)etyl)-IH

pyrazol-5-yl)methanol (2.0 g, 7.5 mmol), pyridine (593 mg, 7.5 nmol) and perbromomethane 

(5.0 g, 15.0 mmol) in dry Et2O (30 mL) was added triphenylphosphine (3.9 g, 15.0 mmol) at 0 

C. The resulting mixture was stirred from 0 Cto room temperature for 3 hrs. The reaction was 

stirred at room temperature for 16 hrs. Then the reaction was filtered off the solid and the solvent 

was concentrated in vacuo to dryness to give a yellow gum, which was purified by silica gel 

column (PE/EA = 1/1) to afford 5-(bromomethyl)-3-nitro-1-(2-((tetrahydro-2H-pyran-2

yl)oxy)ethyl)-IH-pyrazole (1.5 g, yield: 60%) as yellow oil.  

1009521 IHNMR (400 MHz,CDCl3):3= 6.89(s,1H),4.69(t,J 16.0Hz, 2H),4.57-4.48((m, 

3H), 4.16-4.10 (in, 111), 3.84-3.77 (m, 111), 3.64-3.57 (m, 1H), 3.48-3.43 (m, 1H), 1.72-1.45 (in, 

6H).  

Step 6: 

1009531 To a solution of 5-(bromomethyl)-3-nitro-1-(2-((tetrahydro-2H-pyran-2-vl)oxy)ethyl)

IH-pyrazole (1.5 g, 4.5 mmol) inTHF (5 mL) was added conc. HCI (1.0 mL) and the mixture 

was stirred at room temperature 16 hrs. The reaction was concentrated under reduced pressure.  

The residue was neutralized with saturated NaHCO3 solution and extracted with EA (60 mL).  

The organic layer was washed with water (50 mL) and brined (50 mL), dried over Na2SO4 and 

concentrated in vacuo to dryness to give a yellow gum, which was purified by silica gel column 

(PE/EA = 1/1) to give 2-(5-(bromomethyl)-3-nitro-IH-pyrazol-I-yl)ethanol (1.0 g, yield: 91%) 

as a yellow oil.  

Step 7 

[00954] To a solution of 2-(5-(bromomethyl)-3-nitro-1H-pyrazol-i-yl)ethanoI (1.4 g, 447 

mmol) in dry THF was added NaH (60%, 197 mg, 4.92minol). After stirring at room 

temperature under N2 for 4 hrs, the reaction was partitioned between water (50 mL) and EA (50 

mL). The organic layer was washed with brine (50 mL), dried over Na2SO4 and concentrated.  

The residue was purified by silica gel column (PE/EA = 4/1) to give 2-nitro-6,7-dihydro-4H

pyrazolo[5,1-c][1,4]oxazine (300 mg, yield: 40%) as a white solid.  

[00955] 1-1 NMR (300 MHz, DMSO-d): 6 = 6.88 (s, 111), 4.82 (s, 2H), 4.23 (t,J:= 4.8 Hz, 211), 

4.12 (t, J= 4.8 Hz, 211).  

Step 8 
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1009561 To a solution of 2-nitro-6,7-dihydro-41-pyrazolo[5,1-c][1,4]oxazine (300 mg, 1.78 

mmol) in MeOH (10 mL) was added Pd/C (10% wet, 100mg). Thereaction was stirred at room 

temperature under H2 (1 atm) for 3 hrs and filtered. The filtratewas concentrated to give 6,7

dihydro-4-1-pyrazolo[5,1-c[1,4]oxazin-2-amine (250 mg, yield: quantitative) as yellow gum.  

MS: m/z 277.0 (M-56+H-).  

1009571 '[HNMR(300 MHz,DMSO-d6):= 5.20 (s,111),4.63-4.55(m,411), 3.98-3.94(m, 

2H), 3.79-3.75 (m, 2H).  

Step 9 

1009581 To a solution of 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazin-2-amine (250 mg, 1.8 

mmol) in MeCN/H20 (12 mL/1 mL) was added conc. HCl (2.7 mL) and AcOH (1.1 mL). The 

mixture was then cooled to 0 °C and a solution of NaNO2 (149 mg, 2.2 mmol) in H20 (1 mL) 

was added slowlv. After stirring at 0°C for 30 mins, CuCl2 (121 mg, 0.9 mmol) and CuCl (9 mg, 

0.09 mmol) were added. S02 was then bubbled through the reaction solution for 10 mins. The 

reaction was partitioned between water (50 mL) and EA (50 mL). The organic layer was washed 

withbrine (40 mL), dried over Na2SO4 and concentrated to give crude 6,7-dihydro-4H

pyrazolo[5,1-c][1,4]oxazine-2-sulfonyI chloride whichwas used for next step directly.  

Step 10 

[00959] To a solution of crude 6,7-dihvdro-4H-pyrazolo[5,1-c][1,4]oxazine-2-suilfonyi chloride 

(crude, ~1.8 mrmol) in THF (15 mL) was added ammonia (5 mL). The mixture was stirred at 60 

°C for 1 hr. The reaction was concentrated, acidified with 2 N HCl to pH = 5 and purified by 

reverse phase HPLC (MeCN/1120) to give 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2

sulfonamide (100 mg, yield: 27% over 2 steps) as a white solid.  

[00960] IHNMR (300 MHzDMSO-s/):6= 7.42(s,2H).,6.39(s,11H),4.80(s,2H),4.17-4.14 

(in, 2H), 4.08 (t, J= 4.8 Hz, 2H).  

Step 11 

[00961] N-((1,2,3,5.,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-4H-pyrazolo[5,1

c][1,4]oxazine-2-sulfonamide was synthesized using Preparation A to deliver the desired 

product (60 ig, yield: 30%) as a white solid.  

301



WO 2018/136890 PCT/US2018/014728 

1009621 4H NMR(400 MHz, DMSO-d6):= 10.86(brs, 111), 8.05 (s, 1H), 6.95 (s, H), 6.59(s, 

1H), 4.81(s,21-H),4.19(t,J= 4.8Hz,2H),4.10(t,J=4.8Hz,2H),2.79(t,J=7.2Hz, 41-1), 2.60 

(t,J= 7.2 Hz, 4H), 1.97-1.94 (m, 411). MS: m/z 403.0 (M-1-1).  

Example 59 

1009631 Synthesis ofN-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-3,4-dihydro-2

imidazo[5,1-b][1,30oxazine-8-sulfonamide is shown below.  

Br .'H 

DH, TsOH 
DCM, o/n 

N N C Bn., Bn 0NB NBn 2 
CISO3HHN -Ci H Br 04eBr OTHP Br S.  
80 C, 2h 0 Et3N,DCM,RT K 2 0 3 , DMF THPO 

Br Br HN, 2N N N 

NH

NBn 2  NBn2  NH2 0"> 
ai _ICI Br -10 NaH, DMF 0 H2SO4 

MeOH.THEH 80110 D CM
HO NN 8 N DN N 1) triphosgene, Et3N 2) MeONa, THF 

HNN 

HN ON : 

JCT-053-1 

Step 1 

1009641 Toa solution of 3-bromo-1-propano (4 g, 28.8 nmol) inDCM(50mL)was added 

TsOH (496 mg, 2.88 mmol) and 3,4-2H-dihydropyran (7.2 g, 86.2 mmol) at 0 °C. The mixture 

was stirred at room temperature overnight. The reaction mixture was poured into H20 (100 nL).  

The mixture was extracted with DCM (70 mL x2). The combined extracts was washed with brine 

(100 nL), dried over Na2SO4 and concentrated to dryness. The residue was purified by silica gel 

column (PE) to give 2-(3-bromo-propoxy)-tetrahydro-pyran (838 mg, yield: 57%) as a red solid.  

[00965] IHNTMR(300 MHz,DMSO-/):6= 4.60-4.56(m,1H),3.77-3.72 (m,2H),3.61-3.56 

(m, 2H), 3.47-3.42 (n 2H), 2.07-2.03 (in, 2H), 1.70-1.61 (n, 2H), 1.51-1.45 (m, 4H).  
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Step 2 

[009661 A solution of 5-bromo-11H-imidazole (6.6 g, 44.9 mmol) in CSO3H (30 mL) was 

stirred at 180 °Cunder N2 atmosphere for 2 hrs. The reaction mixturewspouredintoice-water 

(70 niL) and filtered. The filter cake was washedwith 1-120 (30 mL) and dried to give 5-bromo

1H-imidazole-4-sulfonyl chloride (7 g yield: 63%) as a yellow solid.  

Step 3 

1009671 To a solution of 5-bromo-11-kimidazole-4-sulfonyl chloride (4 g, 16.3 mmol) inTHF 

(50 niL) was added TEA (4.5 mL, 32.6 mmol) and dibenzylanine (3.2 g, 16.3 mmol) at room 

temperature. After being stirred at room temperature overnight, the reaction mixture was poured 

into H20 (100 mL) and extracted with EA (50 mL x2). The combined EA was washed with brine 

(50 rnL), dried over Na2SO4 and concentrated. The residue was purified by silica gel column 

(PE/EA = 1/1) to give 5-bromo-1H-imidazole-4-sulfonic acid dibenzylamide (1.4 g, yield: 21%) 

as a red solid.  

[009681 'HNMR (300Mi-Hz,DMSO-d):6= 7.96(s,11H),7.25-7.19(m,6H),7.12-7.05(im, 

4H), 4.36 (s, 4H).  

Step 4 

1009691 To a solution of 5-bromo-1Hiinidazole-4-sulfonic acid dibenzylamide (1.4 g, 3.2 

mmol) in DMF (20 mL) was added K2C3 (883 mg, 6.4 mmol), 2-(3-bromo-propoxy)

tetrahydro-pyran (856 mg, 3.8 mmol) at room temperature and the mixture was stirred at 80 °C 

with N2 overnight The reaction mixture was added silica gel and concentrated to dryness. The 

residue was purified by silica gel column (PE/EA = 3/1 to 1/1) to give 5-bromo-1-[3-(tetrahydro

pyran-2-yloxy)-propyl]-iH-imidazole-4-slfonic acid dibenzyamide (1.6 g, yield: 69%) as a red 

oil.  

[00970] 'H NMR(300 MJHz,DMSO-ds):6= 8.08(s,1H),7.23-7.20(m,6H),7.13-7.10(n, 

4H),4.55-4.52(m, 1H),4.36(s,4H),4.12(t,J=6.9Hz,2H),3.72-3.64(m,22H),3.40-3.30(m, 

2H), 2.02-1.95 (in, 2H), 1.80-1.59 (m, 2H), 1 50-1.40 (m, 4H).  

Step 5 

[00971] To a solution of 5-bromo-1-[3-(tetrahydro-pyran2-yloxy)-propyl]-H-imidazole-4

sulfonic acid dibenzvlamide (1.6 g, 3.0 mnol) in THF (10 nL) was added MeOH (5 mL), 
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aq.HC (6 mL, 6 N) at room temperature and it was stirred at room temperature for 1 hr. The 

reaction mixture was poured into 1-120 (50 mL) and neutralized to pH = 7 with sat.NaH-1C03. The 

resulting mixture was extracted with EA (30 mL x2). The combined EAwaswashed with brine 

(50 mL), dried over Na2SO4 and concentrated to give 5-bromo-1-(3-hydroxy-propyl)-I-b 

imidazole-4-sulfonic acid dibenzvlamide (1.4 g, crude) as a red oil.  

Step 6 

1009721 To a solution of 5-bromo-1-(3-hydroxy-propyl)-IH-imidazole-4-sulfonic acid 

dibenzlamide (1.4 g, 3.0 mmol) in DIF (20 mL) was added NaH (60%,145 mg, 3.6 mmol) 

and the mixture was stirred at 80 °C under N2 for 4 hrs. The reaction mixture was poured into 

H20 (100 mL) and extracted with EA (50 mL x3). The combined EA layer was washed with 

H20 (60 mL x2), dried over Na2SO4 and concentrated to dryness. The residue was purified by 

prep-HPLC (NH4HC03) to give 3,4-dihydro-2H-imidazo[5,1-b][1,3]oxazine-8-sulfonic acid 

dibenzylamide (176 mg, yield: 16%) as a colorless oil.  

1009731 'HNMR (300 MHzDDMSO-d6):6=7.42 (s,1H),7.23-7.18(m,-6H),7.15-7.12(m, 

4H), 4.34 (t, J= 5.1 Hz, 2H), 4.26 (s, 4H), 4.08 (t, J= 6.3 Hz, 2-1), 2.10-2.06 (in, 2H).  

Step 7 

1009741 To a solution of 3,4-dihydro-2H-imidazo[5,1-b][Ii3]oxazine-8-sulfonic acid 

dibenzylamide (170 mg, 0.44 mmol) in DCM (3 mL) was added conc. H2SO4 (12 drops) at 0 °C 

and the mixturewas stirred at room temperature for 30 minutes. The reaction mixture was 

poured into sat.NaHCO3 (20 mL) and then concentrated to remove DCM. The resulting solution 

was neutralized to pH = 7 and filtered. The filtrate was purified by reverse phase HPLC (20% 

MeCN in H2O) to give 3,4-dihydro-2H-imidazo[5,1-b][1,3]oxazine-8-sulfonic acid amide (60 

mg, yield: 62%) as a white solid.  

[00975] IH NMR (300 MHz, DMSO-d): 6 = 7.32 (s, IH), 6.87 (s,2H),4.33 (t, J= 5.7 Hz, 2H), 

4.07 (t,,J= 6.3 Hz, 2H), 2.09-2.05 (n., 2H).  

Step 8 

[00976] N-((1,2,3.,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-3,4-dihvdro-2H-inidazo[5,1

b][1,3]oxazine-8-sulfonamide was synthesized as described in Preparation E to deliver the 

desired product (8 ng, yield: 8%) as a white solid.  
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1009771 4H NMR(300 MHz, DMSO-d): 6= 7.98(s, 111), 7.40(s, 1H), 6.91 (s, 1H),4.33 (t,J:::: 

2.4 Hz, 211),4.06 (t, J= 2.4 Hz, 21-1), 2.80 (t,J= 3.0 Hz, 411),2.60 (t, J= 2.4 Hz, 4H), 2.07-2.05 

(n,-2H), 1.98-1.92 (m, 41-1). MS: m/z 403.1 (M-IH).  

Example 60 

1009781 Synthesis ofN-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyI)-4-oxo-4,5,6,7

tetrahydropyrazolo[1,5-alpyrazine-2-sulifonamide is shown below.  

IO 0 

0 terl-butyl (2-bromoethyl)carbamate NO 1) HCI/dioxane, rt, 6 hrs 
NNO 

NN K2CO 3 ,DMF,80°C,3hrs N'N O2 2) K 2CO3 , DMF, 800C, oin 
HFI 

O01) SOCk, H 2O, CuC 
Fe, NH4 Cl, EtOH, H2O NaNO9 , HCI, 0°C I-IN HIN H-0HN -

/NNO 2  80C, o/n NH2  N -N N N'N 2)NH 3 H2 0, THF,0°C cN 0 

N2 

HIN ; I -N 
1) triphosgene, Et3 N -NH 

2) MeONa, THF N 

Step 1 

1009791 To a solution of methyl 5-nitro-IH-pyrazole-3-carboxylate (100 mg, 0.58 mmol) in 

DMF (10 mL) was added tert-butyl (2-bromoethyl)carbamate (197 mg, 0.88mmol) and K2COs 

(240 mg, 1.74 mmol). Then the reaction mixture was stirred at 80 °C for 3 hrs. The reaction 

mixture was filtered, and filtrate was concentrated in vacuo. The residue was purified by silica 

gel column chromatography (PEEA = 3/1) to give methyl 1-(2-((tert

butoxycarbonyl)amino)ethyl)-3-nitro-1H-pyrazole-5-carboxylate (166 mg., 80%) as a yellow 

solid.  

[00980] 'H NMR(400 MJHz,DMSO-ds):6= 7.57(s,IH),6.96(t, J=6.0HziH),4.60(d, J= 

5.6 Hz, 2H), 3.90 (s, 3H), 3.41-3.36 (n, 2H), 1.26 (s., 9H).  

Step 2 
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1009811 To a solution of methyl -(2-((tert-butoxycarbonyl)amino)ethyl)-3-nitro-1H-pyrazole

5-carboxylate (166 mg, 0.46 mmol) in dioxane (5 mL) was added HC- (1.15 mL, 4.6 mmol, 4 M 

in dioxane). Then the reaction mixture was stirred at room temperature for 6 hrs. The reaction 

mixture was concentrated in vacuo. The residue was added into the suspension of DMF (10 mL) 

and K2CO3 (127 mg, 0.92 mmol). The reaction mixture was stirred at 80 °C overnight and was 

monitored by LCMS. The reaction mixture was filtered, and filtrate was concentrated in vacuo.  

The residue was purified by silica gel column chromatography (DCM/MeOH = 50/1 - 10/1) to 

give 2-nitro-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-one (65 mg, 68%) as a yellow solid.  

1009821 IHNMR (400 MHz,DMSO-d):6= 8.61(s,IH),7.43(s,1H),4.46(t, J= 6.0Hz,2H), 

3.72-3.65 (m, 2H).  

Step 3 

[009831 To a solution of 2-nitro-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-one (1.2 g, 6.6mmol) 

in EtOH (30 mL) was added iron powder (1.8 g, 33.Ommol), NH4CI (1.76 g, 33.0 mmol) and 

H20 (10 mL). The reaction mixture was stirred at 80 C in N2 overnight and was monitored by 

LCMS. The reaction mixture was filtered, and filtrate was concentrated in vacuo. The crude 

productwas purified by silica gel column chromatography (DCM/MeOH = 10/1) to give 2

amno-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5-)-one (0.76 g, 76%) as a yellow solid.  

[00984] iH NMR(400 M-Hz,DMSO-ds):6= 8.01(s,IH), 5.80(s,1H), 4.88(s, 2H),3.98(t,.J= 

5.6 Hz, 2H), 3.54-3.45 (m, 2H).  

Step 4 

[00985] Toa suspension of CuCl (0.204 g,2.1 mmol) in H20 (265 mL) was added dropwise 

SOCl2 (44.85 ml, 0.618 mol) at 0 C with vigorous stirring. The solution was stirred at room 

temperature overnight to give a light yellow solution. Separately, to a solution of 2-amino-6,7

dihydropyrazolo[1,5-a]pyrazin-4(5H)-one (0.62 g, 4.1 mmol) in conc. HCI (4 mL) was added 

dropwise a solution of NaNO2 (0.33 g. 4.8 mmol) in H20 (2 mL) at -10 °C. The resulting dark 

orange solution was stirred at -10 °C for 30 minutes, and then added to the solution (10.6 mL) of 

copper (I) chloride from the first step at -5 °C over minutes. The reaction was stirred at -5`C 

for 1 hr and extracted with EA (10 mL x 3). The organic layer was concentrated in vacuo to give 

a yellow solid. This solid was dissolved in THF (20 mL), followed by the dropwise addition of 

NH3 (10 mL, 28% wt) at 0 °C. The reaction was stirred for 2 lirs at 0 °C and then concentrated in 
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vacuo. The resulting solidwas purified by silica gel column chromatography (DCNMeOH = 

10/1) to give 4-oxo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazine-2-sulfonamide (0.2 g, 23%) as a 

white solid.  

[009861 .IH NMR (400 MHz, DMSO-d6):S 8.46 (s, 11-1), 7.59 (s, 211), 6.94 (s, 1H), 4.39 (t, J::= 

5.2 Hz,22H), 3.70-3.63 (m, 21).  

Step 5 

1009871 N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbanoyl)-4-oxo-4,5,6,7

tetrahydropyrazolo[1,5-a-pyrazine-2-suIlfonaide was synthesized as described in Preparation 

F to deliver the desired product (8.3 mg, 4.3%) as a white solid.  

[009881 'H NMR(400 MHz,DMSO-d6): S = 8.37(s, 11-1),7.81 (s, 1H),7.11 (s, 1H),6.92(s, 

1H), 6.85 (s, IH), 4.33 (t, J= 6.0 Hz, 2H), 3.65-3.61 (in, 2H), 2.76(tJ= 7.2 Hz, 4H), 2.63 (t, J 

= 6.8 Hz, 4H), 1.96-1.88 (m, 4H). MS: m/z 414.1 (M - H*).  

Example 61 

[009891 Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-5-methyl-4-oxo

4,5,6,'7-tetrahydropyrazolo[1,5-a]pyrazine-2-sulfonamide is shown below.  

1) 2-(methylarnino)ethanol, 

HO' NO2 SOCl2 , DMF. DCM, 50°C -NO2 Fe, NH4CI, EtOH, H 20 N N.N DM- / ---NO2 
H 2) TADMr,16hrs NN8° / 

NH

0 0 0 
1) SOCl2 , H20, CuC0 

NaNO 2 , HCI, 0 C N -NH 
/ S-NH2 - - - - - - - - -- - - - - - -  - -- S-NH 

2) NHH2 0,THF0°C N N 1) triphosgene,EtaN N'N 0 
2) MeONa, THF, 1hr 

Step 1 

[00990] To a solution of 5-nitro-IH-pyrazole-3-carboxylic acid (5.0 g, 31.8nmol) and 2

(methylamino)ethanol (3.58 g, 47.7 mmoil) inDCM(50 mL) was added dropwise SOC2 (11.5 

mL, 159 mmmol) and DMF (4 drops) at -5 °C for 10 min. Then the reaction mixture was stirred 

at 50 C overnight. The reaction mixture was concentrated in vacuo. The residue was added into 

DMF (50 mL) and TEA (13.3 mL, 95.4 nmol). The reaction was then stirred at 60 °C overnight.  
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After removal of solvent in vacuo, the residue was purified by silica gel column chromatography 

(DCM/MeOH = 50/1 ~ 10/1) to give 5-methyl-2-nitro-6,7-dihydropyrazolo[l,5-a]pyrazin-4(5H)

one (4.66 g, 75%) as a yellow solid.  

[009911 IH NMR (400 MHz, DMSO-d6):S =:7.42 (s, 11-1), 4.53 (t.,J= 6.0 Hz, 2),3.87 (t, J= 

6.8 Hz,2H), 3.03 (s, 3H).  

Step 2 

1009921 Toa solution of 5-methyl-2-nitro-6,7-dihydropyrazolo 1,5-a]pyrazin-4(5H)-one (700 

mg, 3.6mmol) in EtOH (20 mL) was added iron powder (1.0 g, 17.9mmol), NH4Cl (0.96 g, 17.9 

mmol) and H20 (7 mL). The reaction mixture was stirred at 80 °C under N2 atmosphere 

overnight and was monitored by LCMS. The reaction mixture was filtered, and filtrate was 

concentrated in vacuo. The crude product was purified by silica gel column chromatography 

(DCMMeOH = 50/1 - 10/1) to give 2-amino-5-methyl-6,7-dihydropyrazolo[1,5-a]pyrazin

4(5H)-one (0.44 g, 73%) as a yellow solid.  

[009931 'HNMR (400MI-Hz,DMSO-d6):6= 5.80(s,IH),4.85(brs,21-H),4.08(t,J=6.0Hz, 

2H), 3.87 (t J= 6.4 Hz, 2H), 2.95 (s, 31H).  

Step 3 

1009941 To a suspension ofCuCl (0.204 g, 2.1 mmol) in H20 (265 mL) was added dropwise 

SOCl2 (44.85 mL, 0.618 mol) at -5 °C with vigorous stirring. The solution was stirred at room 

temperature overnight to give a light yellow solution. Separately, to a solution of 2-arnino-5

methyl-6.,7-dihydropyrazolo[I,5-]pyrazin-4(511)-one (100 ng, 0.6 mmol) in conc. HCl (0.97 

mL)was added dropwise a solution ofNaNO2 (50 mg, 0.72 rnmol) in H20 (2 mL) at -10 °C. The 

resulting dark orange solution was stirred at -10 °C for 30 minutes and then added to the above 

solution (16 mL) of copper (I) chloride at -5 °C over 5 minutes. The reaction was stirred at -5 °C 

for 1 hr and extracted with EA (10 mL x 3). The organic layer was concentrated in vacuo to give 

a yellow solid. This solid was added THF (5 mL), followed added dropwise N- (3 mL, 28% wt) 

at -5 °C. The reaction was stirredfor 2 hrs at 0 °C then concentrated in vacuo. The resulting solid 

was purified by silica gel column chromatography (DCNMeOH:::: 10/1) to give 5-methyl-4

oxo-4,5,6,7-tetrahvdropyrazolo[1,5-a]pyrazine-2-sulfonamide (42 mg, 30%) as a yellow solid.  

[009951] I NMR (400 MHz, DMSO-d6): 6:::: 7.60 (s, 2), 6.93 (s, 1H), 4.46 (t,J:::: 6.0 Hz, 21-), 

3.87 (t,,J= 6.4 Hz, 2H), 3.01 (s, 31-1) 
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Step 4 

[009961 -A((1,2,3,5,6,7-hexahydro-s-Indacen-4-yl)carbamoyl)-5-nethyl-4-oxo-4,5,6,7

tetrahydropyrazolo[1,5-a]pyrazine-2-sulfonamide was synthesized as described in Preparation 

E to deliver the desired product (21.8 mg, 12%) as a white solid.  

1009971 .H NMR (400 MHz, DMSO-d): = 7.70 (s, 111), 7.13 (s, 1H), 6.86 (s, 1H), 6.82 (s, 

11-1), 4.39 (t,,J:::: 6.0 Hz, 2H), 3.78 (t, J= 6.4 -lz, 2H), 3.34 (s,3H), 2.76 (t,J=7.2 Hz, 41-1), 2.64 

(t, J= 7.2 Hz, 4H), 1.96-1.86 (in, 41-1). MS: n/z 430.0 (M + Ifl.  

Example 62 

1009981 Synthesis ofN-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyI)-4-oxo-4,5,6,7

tetrahydropyrazolo[1,5-apyrazine-3-suIlfonamide is shown below.  

NO 2  I NO2  HN-Boc 

HO MeOH, TsOH K 0  (Boc)2 0, Pd/C, H2 

HN'N 65 °C, o/n HN'N MeOH, 400C,o/n HN' 

0 HN-Boc 0 NH 2 

tert-butyl (2-bromoethyl)carbamate O 1) TFA/DCM HN 

K2CO3, DMF BocHN N 2) K2CO3, DMF, 80°C, o/n N' 

NH2 

0 NH2  
H 

1) SOCl 2, H 20, CuCI, 0 0  HN 0 H N 
NaNO2, HCI, O°C HN ON / 

-N, 
2) NH3.H 2 0, THF, O°C N'.N 1) triphosgene, EtN N 2 

2) MeONa, THF, 1hr 

Step 1 

[009991 To a solution of 4-nitro-1H-pyrazole-5-carboxylic acid (1.0 g, 6.4 mmol) in MeOH (30 

mL) was addedTsOH (52 mg, 0.3 mmol). Then the reaction mixture was stirred at 65 °C 

overnight. The reaction mixture was concentrated in vacuo. The residuewas purified by silica 

gel column chromatography (DCM/MeO[I 40/1 ~ 10/1) to give methyl 4-nitro-H-pyrazole-5

carboxylate (1.0 g, 91%) as a white solid.  

10010001 .H NMR (400 MHz, DMSO-d): = 8.90 (s, 111), 3.88 (s, 3H).  
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Step 2 

[001001]1To a solution of 4-nitro-IH-pyrazole-5-carboxylate (3.0 g, 17.5 mmol) in MeOH (100 

mL) was added (Boc)2O (4.2 g, 19.25 mmol) and Pd/C (300 mg, 10% wt). Then the reaction 

mixture was stirred at 40 °C overnight under H2 atmosphere and was monitored by LCMS. The 

reaction mixture was filtered and the filtrate was concentrated in vacuo. The residue was purified 

by silica gel column chromatography (PE/EA= 2/1 - 1/1) to give methyl 4-((tert

butoxycarbonyl)amino)-1H-pyrazole-5-carboxylate (2.52 g, 60%) as a white solid.  

Step 3 

1001002]To a solution of methyl 4-((tert-butoxycarbonyl)amino)-IH-pyrazole-5-carboxylate 

(4.2g, 17.4mmol) in DM'F(50 mL) was added tert-butyl (2-bromoethyl)carbamate (5.8 g, 26.1 

mmol) and K2COs (7.2 g, 52.2 mmol). Then the reaction mixture was stirred at 80 °C for 

overnight and was monitored by LCMS. The reaction mixture was filtered, and the filtrate was 

concentrated in vacuo. The residue was purified by silica gel column chromatography (PE/EA= 

3/1) to give methyl 4-((tert-butoxcarbonyl)amino)-I-(2-((tert-butoxycarbonyl)amino)ethyl)-IH

pyrazole-5-carboxylate (1.26 g, 19%) as a yellow oil.  

[0010031 'H NMR (400 MHz, DMSO-d6). 6 = 8.16 (s, 1H), 7.80 (s, 1H), 6.81 (t, J= 6.8 Hz, iH), 

4.40 (t, J= 6.4 Hz, 2H), 3.86 (s, 3H), 3.29- 3.22 (in, 2H), 1.46 (s, 9H), 1.33 (s, 9H).  

Step 4 

[0010041 To a solution of methyl 4-((tert-butoxycarbonyl)amino)-i-(2-((tert

butoxycarbonyl)amino)ethyl)- 1H-pyrazole-5-carboxylate (1.26 g, 3.3 mmol) in DCM (20 rnL) 

was added CF3CO2H (2.4 mL, 33 mmol). Then the reaction mixture was stirred at room 

temperature overnight and was monitored by LCMS. The reaction mixture was concentrated in 

vacuo. The residue was added to the suspension of DMF (20 mL) and K2CO3 (1.36 ng, 9.9 

mmol). The reaction mixture was stirred at 80 C overnight and was monitored by LCMS. The 

reaction mixture was filtered, and filtrate was concentrated in vacuo. The residue was purified by 

silica gel column chromatography (DCMMeOH = 20/1 - 10/1) to give 3-amino-6,7

dihydropyrazolo[1,5-a]pyrazin-4(5-I)-one (354 mg. 71%) as a white solid.  

[0010051 -H NMR (400 MHz, DMSO-d): 6 = 7.75 (brs, I H), 7.00 (s, 1 H), 4.68 (brs, 2H), 4.08 

(d, J= 5.6 Hz, 21), 3.55-3.47 (in, 2H).  

Step 5 
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10010061 To a suspension of CuCI (0.204 g, 2.1 mmol) in H20 (265 mL) was added dropwise 

SOCl2 (44.85 mL, 0.618 mol) at 0 °C with vigorous stirring. The solution was stirred at room 

temperature overnight to give a light yellow solution. Separately, to a solution of 3-amino-6,7

dihydropyrazolo[1,5-a]pyrazin-4(5H)-one (155 mg, 1.02 mmol) in conc. HCI (1 mL) was added 

dropwise a solution of NaNO2 (84.4 mg. 1.23 mmol) in H20 (2 mL) at -10 °C. The resulting dark 

orange solution was stirred at -10°C for 30 minutes and then added to the above solution (2.65 

mL) of copper (I) chloride at -5 °C over 5minutes.The reaction was stirred at -5 °C for 1 hr and 

then extracted with EA (10 mL x 3). The organic layer was concentrated in vacuo to give a 

yellow solid. This solid was dissolved inTHF (5 mL), followed by dropwise addition of NH3 (4 

mL, 28%wt) at 0 °C. The reaction was stirred for 2 hrs at 0 °C and then concentrated in vacuo.  

The resulting solid was purified by prep-TLC (DCM/MeOH = 10/1) to give 4-oxo-4,5,6, 7

tetrahydropyrazolo[1,5-a]pyrazine-3-sulfonamide (5 mg, 2.2%) as a yellow solid.  

Step 6 

[001007]N-((1.,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamovl)-4-oxo-4,5,6,7

tetrahydropyrazolo[1.5-e]pyrazine-3-sulfonamide was synthesized as described in Preparation 

E to deliver the desired product (1.1 mg, 5.8%) as a yellow solid.  

[001008 I1H NMR (400 MHz, DMSO-d 6): 6 = 8.64 (s, 1H), 8.15 (s, 1H), 7.85 (s, JH), 6.87 (s, 

IH), 4.38 (d,,J= 5.6 Hz, 2H), 3.65-3.59 (m, 2H), 2.77 (t,,J= 6.8 Hz, 4H), 2.57 (t, J= 72 Hz, 

4H), 1.97-1.87 (m,4H). MS: m/z 416.1 (M + H).  

Example 63 

[0010091Synthesis ofN-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamol)-5-methyl-4-oxo

4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazine-3-sulfonanide is shown below.  

NO2  1) 2-(methylamino)ethanol, SOCl 2, 0 NO 2  NH2 

HO DMF, toluene, 80°C N Fe, NH4CI, EtOH, HoO N 

HNN 2) TEA, DMF,60N 80°C, /n 

NH2 

000 NH2 H N 
0 NH2 1) SOC1 2, H0, CuC, N H 0 

N NaNO 2, HCI, 0C N N-- N 
2) N_ _ _ __F4 N

N'N 2)NHH2 OTHF, 0°C N'N 1)triphosgene, EtAN 
2) MeONa, THF N 
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Step I 

[001010ITo a solution of 4-nitro-1H-pyrazole-5-carboxylic acid (1.0 g, 6.4mmol) and 2

(methylamino)eth'anol (0.55 g, 7.3 mmol) in toluene (5 mL) was added dropwise SOC2 (20 mL) 

and DMF (3 drops) at -5 °Cfor 10 min. Then the reaction mixture was stirred at 80 °C overnight.  

The reaction mixture was concentrated in vacuo. The residuewas dissolved in DMF (20 mL) and 

TEA (2.7 mL, 19.3 mmol). The reactionwas then stirred at 60 C overnight and was monitored 

by LCMS. After removal of solvent in vacuo, the residue was purified by silica gel column 

chromatography (PE/EA= 3/1 ~ 1/1) to give 5-methyl-3-nitro-6,7-dihydropyrazolo[1,5

a]pyrazin-4(5H)-one (0.7 g, 56%) as a yellow solid.  

[0010111'H NMR (400 M-Hz, DMSO-d6): 6 = 8.34 (s, IH), 4.47 (t, J= 5.6 Hz, 2H), 3.85 (t,J= 

6.4 Hz, 2H), 3.05 (s, 3H).  

Step 2 

10010121To a solution of 5-methyl-3-nitro-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-one (3.52 

g, 18mmol) in EtOH (75 mL) was added iron powder (5.04 g, 90 mmol), NH4Cl (4.82 g, 90 

mmol) and H20 (25 mL). The reaction mixturewas stirred at 80 °C under N2 atmosphere 

overnight and was monitored by LCMS. The reaction mixture was filtered, and filtrate was 

concentrated in vacuo. The crude product was purified by silica gel column chromatography 

(DCM/ML IeOH = 10/1) to give 3-amino-5-methyl-6,7-dihydropyrazolo[1,5-a]pyrazin-4(H-./)-one 

(2.58 g, 86%) as a yellow solid.  

[001013]iH NMR (400 M-Hz, DMSO-ds): 6 = 7.01 (s, IH), 4.76 (s,2H),4.16 (t, J= 6.0 Hz, 2H), 

3.66 (t, J= 6.4 Hz, 2H), 2.94 (s, 3H).  

Step 3 

[0010141SOCl2 (20 mL) was added dropwise to water (70 mL) at -5 cC. The solution was stirred 

at 5 °C for 1 hr and at room temperature for 1 hr. CuCl (0.16 g) was added to give a yellow 

solution. It was stirred at room temperature for 5 min then cooled to -10 °C. Separately, to a 

solution of 3-amino-5-methyl-6.,7-dihydropyrazolo[1,5-a]pyrazin-4(5-1)-one (358 ng, 2.2 mmol) 

in conc. HCI (2.0 mL) was added dropwise a solution of NaNO2 (180 mg, 2.62 mmol) in H20 

(1.6 mL) at -10 °C. The resulting dark orange solution was stirred at -10 °C for 30 minutes and 

then added to the above solution (5.7 mL) of copper (I) chloride at -5 °C over 5 minutes. The 

reaction was stirred at -5 °C for 1 hr and then extracted with EA (5 mL x 3). The organic layer 
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was concentrated in vacuoto give a yellow solid. This solid was dissolved in TIF (5 mL), 

followed by the dropwise addition of NI- (3 nL, 28% wt) at -5 °C. The reaction was stirred for 

2 hrs at 0 °C and then concentrated in vacuo. The resulting solid was purified by prep-TLC 

(DCM/MeOI-I= 10/1) to give 5-methyl-4-oxo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazine-3

sulfonamide (30 mg, 6%) as a yellow solid.  

10010151 H NMR (400 MHz, DMSO-d): :::: 7.86 (s, 11-), 7.18 (s, 211), 4.48 (tJ= 6.0 Hz, 21), 

3.87 (t, J= 6.4 Hz, 2H), 3.06 (s, 3H).  

Step 4 

10010161NaH (6.24 mg, 0.156 mmol, 60% dispersion in paraffin liquid) in DMSO (2 mL) was 

stirred at 700 C for 30 min. Then 5-methyl-4-oxo-4,5,6,7-tetrahydropyrazolo[1,5-c]pyrazine-3

sulfonamide (30 mg, 0.13mmol) was added to the solution of NaH in DMSO (2 mL) at -5 °C and 

was stirred at -5 °C for 30 min. Separately, to a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4

amine (24.8 mg, 0.14 mmol) inTHF (5 mL) was added triphosgene (15.4 mg, 0.052 mmol) and 

TEA (0.1 mL) at -5 °C. Then the reaction mixture was stirred at -5 C for 30 min and was 

monitored by TCL. This reactant was filtered and the filtrate was added to the above suspension 

of sodium ((5-methyi-4-oxo-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazin-3-yl)sulfonyl)amide at -5 

°C. The reaction was stirred at room temperature overnight andwas monitored by LC-MS. This 

reaction was then washed with saturated aqueous N-H4C (5 mL x 3). The organic layer was dried 

over anhydrous Na2SO4, and concentrated in vacuo. The residue was purified by prep-HIPLC to 

give N-((1,2,3,5,6,7-hexahvdro-s-indacen-4-yl)carbamoyl)-5-methyl-4-oxo-4,5,6,7

tetrahydropyrazolo[1,5-a]pyrazine-3-sulfonamide (12.8 mg, 25%) as a white solid.  

[0010171 IH NMR (400 M-Hz, DMSO-ds): 6 = 8.27 (brs, IH), 7.91 (s, lH), 6.90 (s, 1H), 4.47 (t,,J 

= 5.6 Hz, 2H), 3.83 (t, J= 6.0 Hz, 2H), 3.06 (s, 3H), 2.77 (t = 6.8 Hz, 4H), 255 (t,J= 7.6 Hz, 

4H), 1.99-1.88 (in, 41). MS: m/z 430.1(M+H).  

Example 64 

[0010181 Synthesis of N-((1,2,3,5,6,7-Hexahydro-s-indacen-4-yl)carbamoyl)-4,5,6,7

tetrahydropyrazolo[1,5-a]pyrimidine-3-sulfonamide is shown below.  
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Br 

NH r Br NH NaH, Boc2 , THF CN n-BuLi, ZnC, TCPC 
N T EA, dioxane, N'N )- ACN, r., o/n 'N 
H \ THF, 78oC 

'ii NH2  ~ 

CI NHH2C NHc -NH TFA/DCM C1 M:!:NH NH N 
0N ---------------- N A O=S' 0-S N-N 1) triphosgene, Et-N OS 

N 2) MeONa, THF,1h N BcNH 

N N NN N- N \

Step I 

[001019]1To a solution of 1--pyrazol-5-amine (9.8 g, 0.1 mol) and TEA (36.0 g, 0.3 mmol) in 

1,4-dioxane (200 mL) was added 1,3-dibromopropane (26.3 g, 0.1 mmol). After stirring at 110 

°Cfor 5 hrs, the reaction mixture was filtered. The filtration was concentrated to dryness. The 

residue was purified by silica gel column (DCM'MeOH = 100/1) to give 4,5,6,7

tetrahydropyrazolo[1,5-a]pyrimidine (5.3 g, yield: 36%) as a white solid.  

10010201 1H NMR (300 MHz, CDCl): 6 = 7.18 (s, 111), 5.26 (s, 1H), 4.22-4.00 (m, 3H), 3.26

3.22 (m, 2H), 2.11-2.03 (in, 2H).  

Step 2 

[0010211 To a solution of 4,5,6,7-tetrahvdropyrazolo[1,5-a]pyrimidine (3.0 g, 24.4 mmol) in 

THF (20 mL) was added NaH (60% in mineral oil, 1.5 g, 36.6 mmol). The reaction was stirred at 

room temperature for 1 hr under N2. Then Boc20 (8.0 g, 36.6 mmol) was added and the mixture 

was stirred at room temperature for 16 hrs. The reaction mixture was poured into water (60 mL) 

and extracted with EA (50 mL x2). The organic layer was washed with water (50 mL) and brine 

(50 mL), dried over Na2SO4 and concentrated. The residue was purified by silica gel column 

(DCM/MeOH = 100/1) to give ter-butyl 6,7-dihdropyrazolo[1,5-a]pyrimidine-4(5H)

carboxylate (4.4 g, yield: 81%) as a white solid.  

10010221H NMR (300M-Hz, CDCIs): 6 = 7.37 (s, 1H), 6.28 (s, 1H), 4.21-4.16 (m, 2H), 3.86

3.80 (in, 2H), 2.20-215 (in, 2H), 1.57 (s, 9H). MS: m/z 2244 (M+H*-).  

Step 3 
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10010231NBS (4.2 g,23.5 mmol) was added in portions to a solution of tert-butyl 6,7

dihydropyrazolo[1,5-a]pyrimidine-4(5H)-carboxylate (4.4 g, 19.6 mmol) in MeCN (20 mL) at 0 

°C and the reactionwas stirred at room temperature for 16 hrs. The reaction mixturewas poured 

into water (40 mL) and extracted with EA (40 mL x2). The organic layer was washed with water 

(40 mL) and brine (40 mL), dried over Na2SO4 and concentrated. The residue was purified by 

silica gel column (PE/EA = 1/1) to give tert-butyl 3-bromo-6,7-dihydropyrazolo[1,5

a]pyrimidine-4(5H)-carboxylate (4.1 g, yield: 69%) as a yellow solid. MS: m/z 304.3 (M+H*).  

Step 4 

10010241tert-Butyl 3-((2,4,6-trichlorophenoxy)suIfonyl)-6,7-dihydropyrazolo[I,5-a]pyrimidine

4(5H)-carboxylate was synthesized using Preparation B to yield the product as a yellow oil 

which was used for next step without purification.  

Step 5 

10010251 A mixture of tert-butyl 3-((2,4,6-trichlorophenoxy)sulfonyl)-6,7-dihydropyrazolo[1,5

a]pyrimidine-4(5H)-carboxylate (crude,-1.85 mmol), NH40H (5 mL) andTHF(20 mL) was 

stirred at 60 C for 12 hrs. The reaction was concentrated under reduced pressure. The remained 

solution was acidified with aq.HCI (1 N) to pH = 5 and partitioned between EA (60 mL) and 

water (60 nL). The organic layer was washed with water (60 mL), brine (60 mL.), dried over 

Na2SO4 and concentrated. The residue was purified by silica gel column (PE/EA = 1/1) to give 

tert-butyl 3-sulfamoyl-6,7-dihydropyrazolo[1,5-a]pyrimidine-4(5H)-carboxylate (100 mg, yield: 

18% over 2 steps) as a white solid.  

[0010261 IH NMR (300 MHz, CDC3): 6 = 7.80 (s, IH), 5.54 (brs, 2H), 4.23 (t,,J= 6.3 Hz, 2H), 

3.96 (t, J= 6.0 Hz, 2H), 2.23-2.19 (i, 2H), 1.57 (s, 9H). MS: m/z 303.1 (M+H).  

Step 6 

[0010271 To a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-ylamine (68.7 mg. 0.397 mmol) and 

TEA (0.16 mL, 1.2 mmol) in THF (5 rnL) was added triphosgene (47.2 mg, 0.16 mmol). The 

mixture was stirred for 20 minutes at room temperature. In another round-bottomed flask, to a 

solution of tert-butyl 3-sulfamoyl-6,7-dihydropyrazolo[1,5-a]pyrimidine-4(5H)-carboxylate (120 

mg, 0.397 mmol) in THF (5 ml) was added MeONa (23.6 mg, 0.436 mmol) and the mixture was 

stirred for20 minutes at room temperature. The prepared 4-isocyanato-1,2,3,5,6,7-hexahydro-s

indacene was filtered to remove the resulting precipitate and the filtrate was added to another 
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flask containing sulfonamide salt. The reaction was quenched with the addition ofwater (30 mL) 

after 30 minutes. The aqueous phase was extracted with EA (20 niL) and filtered. The filtrate 

was.acidified to pH = 3-4, and it was extracted with EA (20 mLx2) to give tert-butyl 3-(N

((1,2,3,5,6,7-hexahydro-s-indacen-4-vl)carbamoyl)sulfamoyl)-6,7-dihydropyrazolo[1,5

a]pyrimidine-4(5H)-carboxylate (32 mg, yield: 16%) as a white solid.  

Step 7 

1001028]To a solution of tert-butyl 3-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4

yl)carbamoyl)sulfamoyl)-6,7-dihydropyrazolo[1,5-a]pyrimidine-4(5H)-carboxylate (32 mg, 

0.064 mmol) in DCM (2 mL) was added TFA (1 mL) and the mixture solution was stirred for 30 

minites at room temperature. The reaction was monitored by LC-MS, and the reaction mixture 

was concentrated to dryness in vacuo. The residue was purified by prep-HPLC (NH3-20) to 

give N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-4,5,6,7-tetrahydropyrazolo[1,5

a]pyrimidine-3-sufonamide (11.6 mg, yield: 45%) as a white solid.  

10010291H NMR (300M-Hz, DMSO-d): 6 = 8.01 (s, IH), 7.39 (s, 1H), 6.92 (s, 11), 6.42 (s, 

1H), 3.96 (t, J= 5.6 Hz, 2H), 3.25-3.23 (in, 2H), 2.79 (t, J= 7.6 Hz, 4H), 2.60 (t, J= 7.2 Hz, 

4H), 1.97-1.91 (n, 6H). MS: m/z 402.0(M+H*).  

Example 65 

[0010301 Synthesis of N-((1,2,3,5,6.,7-hexahydro-s-indacen-4-vl)carbamoyl)-4,5,6,7

tetrahydropyrazolo[1.5-a]pyrazine-2-sulfonamidetrifluoroacetic acid isshownbelow.  
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Step I 

[001031]To a solution of 3-nitro-1H-pyrazole-5-carboxvic acid (1.57 g, 10.0 mmol) in MeOH 

(20 rnL) was added cone.H2SO4 (2.0 mL). The resulting mixture was stirred at 65 °C overnight.  

Then the mixture was concentrated in vacuo to give a residue, which was purified by silica gel 

column (DCMNeOH = 50/1) to afford methyl 3-nitro-H-pyrazole-5-carboxylate (1.42 g, yield: 

83%) as yellow solid.  

[0010321 1H NMR (400 MHz, DMSO-d6): 6:=:15.24 (brs, 1H). 7.54 (s, 1H), 3.90 (s, 3H).  

Step 2 
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10010331 To a solution of methyl 3-nitro-IH-pyrazole-5-carboxylate (342 mg, 2.0 mmol) In 

acetone (40 mL) was added 1,2-dibromoethane (412 Ig, 2.2 mmol), followed by K2CO3 (828 

mg, 6.0 mmol). The resulting mixture was stirred to reflux for2 hrs. Then K2CO3 was filtered 

off. The filtrate was concentrated in vacuo to give a residue, which was purified by silica gel 

column (DCM/MeOH = 50/1) to afford methyl 1-(2-bromoethyl)-3-nitro-H-pyrazole-5

carboxylate (430 mg, yield: 77%) as yellow solid.  

10010341 i1H NMR (400 MHz, CDCl3): 3 = 7.42 (s, 1H), 5.08 (t,,J= 6.4 Hz, 2H), 3.97(s, 3H), 

3.78 (t, J= 6.4 Hz, 2H).  

Step 3 

[0010351 To a solution of 1-(2-bromoethyl)-3-nitro-IH-pyrazole-5-carboxylate (278 mg, 1.0 

mmol) in dry TIfF (20 mL) was added LiBH4 (2 mL, 2.0 M in THF) at 0 °C. The resulting 

mixture was stirred from 0 °C to room temperature for 3 hrs. Then the reaction was quenched by 

addition of MeOH (4 mL). The mixture was concentrated in vacuo to give a residue, which was 

purified by silica gel column(DCMMeOH= 100/1) to afford (1-(2-bromoethyl)-3-nitro-IH

pyrazol-5-yl)methanol (122 mg, yield: 49%) as white solid.  

[0010361'H NMR (400M-Hz, DMSO-d): = 6.99 (s, 1H), 5.69 (t,,J= 5.6 Hz, 1H), 4.66 (t,J 

6.0 Hz, 2H), 4.61 (d, J= 5.6 Hz, 2H), 3.91 (t, J= 6.4 Hz, 2H).  

Step 4 

[0010371A mixture of [2-(2-Bromo-ethyl)-5-nitro-2H-pyrazol-3-yl]-methanol (30 g, 12.0 

mmol), PBr3 (4.9 g, 18.0 mmol) and CH2C2 (50 mL) was stirred at 45 °C for 3 hrs. The reaction 

was neutralized with sat. NaHCO3 and extracted with CH2Cl2 (60 mL) and the combined organic 

layer was washed with brine (50 mL), dried over Na2SO4, filtered and concentrated in vacuo to 

dryness to give 1-(2-bromo-ethyl)-5-bromomethy-3-nitro-IH-pyrazole (2.2 g, yield: 58%) as a 

light yellow solid.  

[001038 1H NMR (300 MHz, CDCI): 6 = 6.93 (s, IH), 4.63 (t,,J= 3.8 Hz, 2H), 4.53 (s., 2H), 

3.86 (t, J= 4.2 Hz, 2H) 

Step 5 

[0010391A mixture of 1-(2-bromo-ethyl)-5-bromomethyl-3-nitro-IH-pyrazole (1.5 g, 4.8 mmol), 

NH3-H20 (8 mL) and MeOH (10 ml) was stirred at 50 C for 16 hrs in sealed tube. The reaction 
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mixture was concentrated in vacuo to dryness to give 2-nitro-4,,6,7-tetrahydro-pyrazolol[,5

a]pyrazine (700 mg, yield: 87%) as a white solid.  

1001040MS: m/z 169.0 (M+H1).  

Step 6 

10010411A mixture of 2-nitro-4,5,6,7-tetrahydro-pyrazolo[1,5.-apyrazine (700 mg, 4.2 mmol), 

CbzCl (700 mg, 4.2 mmol), K2C03 (1.2 g, 8.4 mmol) and CH3CN (20 mL) was stirred at room 

temperature for 16 hrs. The reaction mixturewas concentrated in vacuo to dryness. 'The residue 

was purified by silica gel column (PE/EA = 5/1 to /I) to give 2-nitro-6,7-dihydro-4H

pyrazolo[1,5-a]pyrazine-5-carboxylic acid benzyl ester (900 mg, yield: 69%) as a yellow solid.  

Step 7 

1001042]A mixture of 2-nitro-6.,7-dihydro-4H-pyrazolo[1,5-a]pyrazine-5-carboxylic acid benzyl 

ester (710 mg, 2.4 mmol), Fe (658 mg, 11.8 mmol), NH4Cl (637 mg, 11.8 mmol), H20 (10 mL) 

and EtOH (20 mL) was stirred at 80 °C for 16 hrs. The reaction mixture was filtered through a 

celite-pad and rinsed with CH2C2 (30 mL). The filtrate solutionrwas concentrated to dryness to 

give 2-amino-6,7-dihydro-4H-pyrazolo[1,5-a]prazine-5-carboxylic acid benzyl ester (639 mg, 

yield: 98%) as a yellow oil.  

Step 8 

[0010431A solution of benzyl 2-amino-6,7-dihydropyrazolo[1,5-a]pyrazine-5(4H)-carboxylate 

(639 mg, 2.4 mmol) in MeCN (8 mL) at 0 °Cwas treated with conc.HCl (3.0 mL) in 120 (1.2 

mL) followed by aqueous solution of NaNO2 (198 mg, 2.9 mmol) dissolved in H20 (0.9 mL).  

The resulting solution was stirred at 0 °C for 45 mins. AcOH (1.2 mL), CuCl2 (162 mg, 1.2 

mmol) and CuCl (12 mg, 0.12 mmol) were sequentially added to the above mixture and purged 

with S02 gas for 25 mins at 0 °C. After being stirred for 1 hr at 0 °C, the reaction mixture was 

poured to ice-water (100 ml) and extracted with EA (40 ml x3). The combined organic layer 

was dried over Na2SO4, filtered and evaporated in vacuo to give benzyl 2-(chlorosulfonyl)-6,7

dihydropyrazolo[1,5-a]pyrazine-5(4H)-carboxylate (crude) as a yellow oil. This material was 

used for next step without further purification.  

Step 9 

[0010441 To a solution of benzyl 2-(chlorosulfonyl)-6,7-dihydropyrazolo[1,5-a]pyrazine-5(4H)

carboxylate (crude) in THF (6 nL) was added NH3-H20 (3 mL). After being stirredat room 
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temperature for 20 nuns, the reaction mixture was concentrated, diluted with MeOH (5 mL) and 

acidified by aq.HCl (I N) to pH = 5. The resulting solution was purified by reverse phase IPLC 

(0%-50% MeCN in 120) to give benzyl 2-sulfamoyl-6,7-dihydropyrazolo[1,5-a]pyrazine-(41-1)

carboxylate (122 mg, yield: 15%, two steps) as a white solid.  

10010451MS: m/z 337.0 (M+1).  

Step 10 

10010461A solution of benzyl 2-sulfamoyl-6,7-dihydropyrazolo[1,5-alpyrazine-5(41)

carboxylate (102 mg, 0.3 mmoL), Boc2O (73 mg, 0.33 mmoL) and Pd/C(20 mg) in MeOH (10 

mL) was stirred at room temperature under a hydrogen atmosphere (50 psi) for 16 hrs. The 

reaction mixture was filtered and concentrated to dryness in vacuo. The residue was purified by 

silica gel column (CH2Cl2'MeOH = 40/1) to give tert-butyl 2-sulfamovl-6,7

dihydropyrazolo[1,5-a]pyrazine-5(4H)-carboxylate (106 mg, yield: 96%) as a yellow solid.  

10010471MS: m/z 303.0(M+H).  

Step 11 

10010481tert-Butyl 2-(N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)sulfamoyl)-6,7

dihydropyrazolo[1,5-a]pyrazine-5(4H)-carboxylate was synthesized as described in Preparation 

F to deliver the desired product (108 mg, crude) as a yellow solid.  

[0010491MS: m/z 502.1 (M-H).  

Step 12: 

[0010501 To a solution of tert-butyl 2-(N-((1,2,3,5,6,7-hexahdro-s-indacen-4

yl)carbamoyl)sulfamovl)-6,7-dihydropyrazolo[1,5-a]pyrazine-5(4H)-carboxylate (68 mg, crude) 

in CH2Cl2 (1 mL) was added TFA (0.5 mL) and the mixture was stirred at room temperature for 

30 mins. The resulting solution was purified by reverse phase HPLC (0%-50% MeCN in H20) to 

give N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-4.5,6,7-tetrahydropyrazolo[1,5

a]pyrazine-2-sulfonaride TFA salt (7.9 mg, 15%) as a white solid.  

[001051]iH NMR (400 M-Hz, DMSO-ds): 6 = 8.01 (s, IH), 6.93 (s, IH), 6.50 (s, IH), 4.05 (tJ= 

4.8 Hz, 2H), 3.93 (s. 2H), 3.17 (t, J= 5.2 Hz, 2H), 2.79 (t, J= 7.2 Hz, 4H), 2.61 (tJ 7.6 Hz, 

4H),1.99-1.94 (in, 4H). MS: m/'z 401 9 (M+H*).  

Example 66 
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10010521 Synthesis of N-((1,2,3,5,6,7-lexahydro-s-indacen-4-yl)carbamovl)-5-metlt-4,5,6,7

tetrahydropyrazolo[1,5-a'pyrazine-2-sulfonamide is shown below.  

NH 2 

BocN HN 

N TFA N. 38% formaldehyde N_ _ 

N Hl2N~R NaBH 3CN, rt, 2 hrs 1) triphosgene,Et3 N 
0O SO 2) MeONa, THF, 1hr 

NH 2  NH 2  NH2 

-N N-N 

N N 0  H H / 

Step I 

[0010531 To a solution of tert-butyl 2-suilfamoyl-6,7-dihydropyrazolo[1,5-a]pyrazine-5(4H)

carboxylate (60 mg, 0.2 mmol) in C12C12 (1 mL) was added TFA (2 mL) and the mixture was 

stirred at room temperature for 30 mins. The resulting solution was purified by reverse phase 

IH[PLC (0% - 50% MeCN in 110) to give 4,5,6,7-tetrahydropyrazolo[1,5-apyrazine-2

sulfonamide TFA salt (50 mg. crude) as a brown solid. MS. m/z 202.9 (M+H*).  

Step 2 

10010541 To a stirred solution of 4,5,6,7-tetrahvdropyrazolo[1,5-a]pyrazine-2-sulfonamide TFA 

salt (45 mg, crude) in MeOH (10 mL) was added formaldehyde (40 mg, 1.3 mmol) and sodium 

cyanoborohydride (14 mg, 0.2 mmol). After being stirred at room temperature for 2 hrs. The 

reaction mixture was concentrated and purified by reverse phase column (0% - 50% MeCN in 

1120) to give 5-methyl-4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazine-2-sulfonamide (17 mg, yield: 

32% as a white solid.  

10010551MS: m/z 217.0 (M+H*).  

Step 3: 

10010561N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyI)-5-methyl-4,5,6,7

tetrahydropyrazolo[1,5-a'pyrazine-2-sulfonamide was synthesized using Preparation A to 

deliver the desired product (9.6 mg, yield: 29%) as a white solid.  
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1001057 1H NMR(400 MHz, DMSO-d6): = 10.80(s, 111), 8.02 (s, 1H), 6.94(s, 1H), 6.55 (s, 

11), 4.16 (t,,J= 5.6 Hz, 2H), 3.62 (s, 21), 2.89 (t, J=:5.8 Hz, 2H), 2.79 (t, J=7.2 Hz, 41-1), 2.60 

(t, J=: 6.8 1-z, 4H), 2.40 (s, 3H), 1.99-1.93 (i, 411). MS: m/z 416.1 (M1-).  

Example 67 

10010581 Synthesis of 4,4-Difluoro-N-((1,2,3,5,6,7-hexahdro-s-indacen-4-yl)carbamoyl)

4,5,6,7-tetrahydropyrazolo[1,5-a]pyridinie-3-sulfoniamide is shown below.  

Br 

N N'NNN\ N 1) ni-BuLi, ZnCl2,NN 

Br TCPC, -78C 

HF.Pyr, DINM, -70° 2) NH 3 H 2O, THF, 
Br BrV- 6 S S ryF, TrD2N,-7OF Br F F 60°C.16h H2 NO2S F F 

NH 2 

HN N 

1) triphosgene, Et N 
2) MeONa, THF, 1h 

Step 1 

[0010591 To a solution of 3-bromo-6,7-dihydropyrazolo[1,5-a]pyridin-4(5H)-one (500 mg, 2.34 

mmol) in DCM (5 mL) was added 12 (58 mg, 0.23 mmol) and propane-1,3-dithiol (276 ing,2.57 

minol), then the mixture was stirred at room temperature overnight. The reaction was then 

partitioned between DCM (20 mL) and water (20 mL). The organic layer was separated and the 

aqueous layer was extracted with DCM (20 mL). The combined organic layers were washed with 

brine (20 ml), dried over Na2SO4, filtered and concentrated in vacuo. The residue was purified 

by silica gel column (PE/EA = 2/1) togive 3'-bromo-6',7'-dihdro-5'H-spiro[[1,3]dithiane-2,4'

pyrazolo[1,5-a]pyridine] (530 mg, yield: 75%) as a white solid.  

Step 2 

[0010601 To a solution of 1,3-dibromo-5,5-dimethyl-.imidazoidine-2,4-dione (1.61 g, 56 mmoil) 

in DCM (5 mL) was added HF.pyridine (55%, 3.4 mL, 18.6 minol) and 3-bromo-6,7-dihydro

5'H-spiro[[1,3]dithiane-2,4'-pvrazolo[1,5-a]pyridine] (430mg,1.4mmol) t-70°C.After stirring 

at room temperature for 1 hour, the reactionwas partitioned between DCM (20 mL) and water 

(20 mL). The organic layer was separated and the aqueous layer was extracted with DCM (20 
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mL). The organic layers were combined, washed with brine (20 nL), dried over N2SO4, filtered 

and concentrated ivacuo. The residue was purified by silica gel column (PE/EA = 5/1) to give 

3-bromo-4,4-difluoro-4,5,6,7-tetrahydropyrazolo1,5-apyridine (260 mg, yield: 57%) as a 

yellow oil. MS: m/z 236.9 (M--F).  

Step 3 

[001061To a solution of 3-bromo-4,4-difluoro-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridine (0.26 

g, 1.1 mmol) in dryTHF (5 mL) was added n-BuLi in hexane (0.44 mL, 1.1 mmol, 2.5M) 

slowly at -78 °C under N2. After stirring at this temperature for 20 mins, ZnCl2 in ether (1.1 mL, 

1.1 mmol, 1 M) was added slowly at this temperature. The cold bath was removed and the 

reaction was stirred at r.t. for 1 hr. TCPC (0.33 g, 1.1 mmol) was added to the mixture at 0 °C 

and the mixture was stirred at r.t. for 1 hr. The reaction was quenched with saturated NH4Cl 

solution (2 mL) and partitioned between water (20 mL) and EA (20 mL). The organic layer was 

washed with brine (80 mL), dried over Na2SO4 and concentrated to give crude 2,4,6

trichlorophenyl 4,4-difluoro-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridine-3-sulfonate as a yellow 

oil. The crude was dissolved in THF (5 nL), and NH3.H20 (5 mL) was added to the solution.  

After stirring at 60 °C overnight, the reaction was concentrated to remove the solvent. The 

residue was acidified with I N HCi to pH = 5 and partitioned between EA (20 mL) and water (20 

mL). The organic layer was separated amd the aqueous layer was extracted with EA (20 mL).  

The organic layers were combined, washed withe brine (30 mL), dried over Na2SO4, filtered and 

concentrated in vacuo. The residue was purified by silica gel column (PE/EA = 2/1) to give 4,4

difluoro-4,5,6,7-tetrahydropyrazolo[1,5-a]pyridine-3-sulfonamide (50 mg, yield: 19% over 

steps) as a yellow solid. MS: m/z 238 (M+-1).  

Step 4 

[00106214,4-Difluoro-N-((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-4,5,6,7

tetrahydropyrazolo[1,5-a]pyridine-3-sulfonamide was synthesized using Preparation A to 

deliver the desired product (26 mg, yield: 28%) as a white solid.  

[0010631 11 NMR (400 MHz, DMSO-d6): 6:=:10.65 (brs, 11). 7.97 (s, 1H), 7.94 (s, 1H), 6.93 (s, 

1H1), 4.28 (t,,= 5.6 Hz, 2H),2.78 (t, J= 6.8 1Hz, 411). 2.60 (tJ= 6.8 Hz, 41H), 2.50 (overlap, 

21), 2.20-211 (i, 21-), 1.99-191 (m, 41-1). MS: n/z 437.0(M+H-).  

Example 68 
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10010641 Synthesis of N-((8-Fuoro-1,2,3,5,6,7-hexahydro-s-indacen-4-[yl)carbamoyl)-6,7

dihydro-Il-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamideisshownbelow.  

O, j'NH2 HNN 

N'/ HNk) N 

1)triphosgne, Et*N 
2)MeONa,THF 

[0010651N-((8-fluoro-1,2,3,5,6,7-hexahvdro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized using Preparation A to deliver the 

desired product (210 mg, yield: 61%) as a white solid.  

10010661 IH NMR (400 MHz, DMSO-d6): 6= 10.51 (brs, 1H), 7.91 (s,1H), 7.60 (s, iH), 4.45 (t, 

J= 5.2 Hz, 21), 4.11 (t, J= 6.4 Hz, 2H), 2.82 (t, J= 7.6 Hz, 4H), 2.64 (t,,J= 6.8 Hz, 4H), 2.22

2.17 (m, 2H) , 2.05-1.98 (m, 4H). MS: m/z 421.1 (M+H).  

Example 69 

10010671 Synthesis of N-((8-Methyl-1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamideisshownbelow.  

N H,, 

NH2  NH2  NH2  0 
2/ 

NBS, 0°C MeB(OH) 2, K2CO23 N N 

DCM, 2h Pd(PPha) 4, dioxane, 1)triphosgene, Et3N 

Br H.O,100C,0/n 2)MeONa, THF 

N / 0 NH 
S-NH 
0 

Step I 

[0010681To a solution of 1,2,3,5,6,7-hexahydro-s-indacen-4-ylanine (1 g, 5.78 mmol) in DCM 

(20 niL) was added NBS (1.03 g, 5.78 mmol) at 0 °Cand the mixturewas stirred at 0°C for 2 

hrs. The reaction mixturewas poured into H20 (30 mL) and extracted with EA (50 mL x2). The 

combined EA was washed with brine (100 iL), dried over Na2SO4 and concentrated to dryness.  

The residue was purified by silica gel column (PE/EA = 50/1) to give 8-bromo-1,2,3,5,6,7

hexahydro-s-indacen-4-amine (838 mg, yield: 57%) as a red solid.  
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10010691 .H NMR (300 MHz, CDCl3): 5= 3.48 (brs, 211),2.91 (t, J= 7.5 Hz, 41), 2.81 (t,,J: 

6.9 Hz, 4H), 2.19-2.06 (in, 41-1).  

Step 2 

[001070]To a solution of 8-bromo-1,2,3,5,6,7-hexahydro-s-indacen-4-amine (200 ig, 0.79 

mmol) in dioxane (8 mL) and H20 (2 mL) was added methylboronic acid (52 mg, 0.87 mmol), 

K2C03 (327 mg, 2.37 mmol) and Pd(PPhs)4 (45 mg, 0.039 mmol) at room temperature and itwas 

stirred at 100 °C under N2 overnight. The reaction mixture was filtered over silica, and then it 

was purified by prep-HPLC (N13-H20) to give 8-methyl-,2,3,5,6,7-hexahydro-s-indacen-4

amine (26 ig, yield: 18%) as a white solid.  

Step 3 

[0010711N-((8-methyl-I,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide was synthesized as described in Preparation E to 

deliver the desired product (14 mg, yield: 24%) as a white solid.  

10010721 I NMR (400 MHz, DMSO-d):. = 10.41 (s, 111), 7.81 (s, 1H), 7.60 (s, 1H), 4.44 (t,,/ 

= 4.8 Hz, 211), 4.11 (t, J::= 5.6 1Hz, 2H), 2.74 (t, J:=: 6.8 Hz, 4H), 2.69-2.58 (m, 41-1), 2.21-2.17 (i, 

211), 2.08 (s, 3H), 2.00-1.92 (i, 4H). MS: m/z 417.0 (M-Hf).  

Example 70 

10010731Synthesis of Sodium (R)-((4-chloro-2,6-diisopropylphenyl)carbamoyl)((6-methoxy-6,7

dihydro-5--pyrazolo1[5,1-b][1,31oxazin-3-yl)sulfonyl)amide is shown below.  

N H2  ' q0 
0 O NaN 

NH2  NH2  HN' 
NCS. DMF rt NNHHN 

S 1)tiiphosgene, TEA, THF 

2) MeONa, THF, it 
Ci ci 

Step I 

[0010744ITo a solution of 2,6-diisopropyl-phenylamine (2.4 g, 13.5 mmol) in DMF (20 inL) was 

added NCS (1.9 g, 14.2 mimol) at one portion. After being stirred at room temperature for 16 hrs, 

the reaction mixture was poured to water (100 mL) and extracted with EA (50 mL x2). The 

combined organic layerwas washed with brine (50 mL x2), dried over Na2SO4 and concentrated.  

325



WO 2018/136890 PCT/US2018/014728 

The residue was purified by silica gel column (PE/EA= 50/1) to give 4-chloro-2,6-diisopropyl

phenylanine (2.0 g, yield: 70%) as a red oil.  

Step 2 

[0010751(R)-((4-chloro-2,6-diisopropylphenyl)carbamovl)((6-methoxy-6,7-dihydro-5H

pyrazolo[5,1-b][1,31oxazin-3-yl)sulfonyl)atnide was synthesized as described in Preparation E 

to deliver the desired product (50 mg, yield: 51%) as a white solid.  

10010761 1i NMR (400 MHz, DMSO-d):. = 7.38 (s, 1H), 7.33 (s, 1H), 7.00 (s, 2H), 4.49-4.45 

(m, iH), 4.18-4.08 (m, 31), 4.00-3.90 (m, 1), 3.34 (s, 31-1), 3.20-3.05 (i, 21-1), 1.05-1.03 (m, 

12H). MS: m/z 471.0 (i+H).  

Example 71 

10010771 Synthesis of N-((8-chloro-1,2,3,5,6,7- hexahydro-s-indacen-4-yl)carbamoyl)-6,6

dimethyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3- sulfonamide is shown below.  

NH2 

0 1 N -C1 
O CI(0 ~ 

S /OC1 N O0 O 

S-NH 2  " 'N N N Boc20, DMAP, NaH O H H 

[001078]N,N-dimethylpyridin-4-amine (0.657 riol, 0.080 g)was dissolved in THF (15nL) 

and then a solution of di-tert-butyl dicarbonate (0.626 miol, 0.144 mL) inTHF (1.5mL) was 

added slowly. After stirring for a few minutes, a solution of 8-chloro-1,2,3,5,6,7-hexahydro-s

indacen-4-amine (0.626 mol, 130 mg) in THF (1mL) was added and the mixture was left tostir 

for 30 min. At the same time, 6,6-dimethl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (0.626 mmol, 0.145 g) inTHF (mL) was treatedwith sodium hydride (0.626 

miol, 0.023 g) and left to stir for 30 min. At this time, the two solutions were mixed and left to 

stir for 18 h.  

10010791 The reaction was then quenchedwith sat N14Cl (1OmL) and diluted with EtOAc 

(IOn-L). The layers were separated and the aq. layer extracted with EtOAc (1OmL). The 

combined organic extracts were then washed with water (1rL) and concentrated. The resulting 

solid was suspended in MeOH (5mL), filtered and purified by prep HTPLC (10-40% 
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MeCN:I0mM aq. NH 4 0H). The purified fractions were combined and concentrated to yield N

((8-chloro-1,2,3,5,6,7- hexahydro-s-indacen-4-yl)carbamoyl)-6,6-dimetli-6,7-dihydro-5H

pyrazolol5,1-b][1,3]oxazine-3- sulfonamide (4 mg, 1.374%) as a white solid.  

10010801H-NMR (400 MHz; MeOD): 6 7.68 (si, H), 4.08 (s, 2H), 3.86 (s, 3H), 2.90-2.87 (m, 

4H), 2.80-2.76 (in, 4H), 2.09-2.02 (in, 5H), 1 I (s, 61H) MS: m/z 465.0 (M+1-).  

Example 72 

10010811Synthesis ofN-((2,2-dimethyl-2,3- dihydrobenzofuran-7-yl)carbamoyl)-6,7-dihydro

5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

r-O N O
NN 

S-NH 2  O N N N 
N 0' 6H H 

C1 

100108216,7-dihydro-51-pyrazolo[5,1-b][1,31oxazine-3-sulfonaide (100 mg, 0.492 mmol) was 

dissolved in MeOI (4 mL) at 80 °C. sodium methoxide (0.106 g, 0.492 mmol) was then added 

and the mixturewas stirred for 30 min. The solvent was then evaporated and 7- isocyanato-2,2

dinethyl-2,3-dildrobenzofuran (0.093 g, 0.492 mmol) in MeCN (4 mL) was added and the 

mixture was left to stir overnight. At this time the reaction was filtered and the filterand washed 

with EtOAc and dried to yield N-((2,2-dimethyl-2,3- dihydrobenzofuran-7-l)carbamoyl)-6,7

dihydro-51-1-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (108.5 ig, 56.19 %) as a cream solid.  

MS: m/z 393 (M-H).  

Example 73 

[0010831 Synthesis of N-((1,2,3,5,6,7-hexahydro-s-indacen-4- yl)carbamoyl)-2-methyl-6,7

dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

0 + NNaH 0 0 
N-SNH2 1 [] N NH 

0 S-NH 
0 
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100108412-methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazinie-3.-sulfon'amide was prepared in 

the same manner as 6,7-dihydro-5H.-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide except the using 

the appropriate 3-methyl-3-pyrazolin-5-one starting material.  

[00108512-methyl-6,7-dihdro-51H-pyrazolo[5,1-b]111,3]oxazine-3-sulfonamide (80 mg, 0.368 

mmol) , 4-isocyanato-1,2,3,5,6,7-hexahydro-sindacene (0.073 g, 0.368 mmol) , and sodium 

hydride (13.595 mg, 0.368 mmol) were mixed in DMF (5 mL) and leftto stir overnight. The 

reaction was then quenched with water and a white solid filtered off. The filtrate was 

concentrated and the residue suspended in acetone (10 nIL), filtered and washed with acetone 

before drying to yield N-((1,2,3,5,6,7-hexahydro-s-indacen-4- yl)carbamoyl)-2-methyl-6,7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (51.4 mg, 33.51 %) as a light tan solid.  

MS: m/z 417 (M+H*).  

Example 74 

10010861 Synthesis of N-((4-cyano-2,6-diisopropylphenyl)carbamoyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

O i NH2 CN 
N NH1. triphosgene, Et3 N O 
S-NH 2  2. NaH, THF, 1h NI 
S/S-N N 

(N:H H 
0 CN \Q,, 

[0010871 To a solution of 4-amino-3,5-diisopropylbenzonitrile (300 mg, 1.48 mmol) in 

anhydrous THF (10 mL) was added EtN (0.41 mL, 2.97 mmol) followed by triphosgene (220 

mg, 0.74 mmol) at r.t. The reaction mixture was heated at 60 °C for 1 hr before cooled to r.t., and 

partitioned between EtOAe (30 rL) and water (20 mL). The aqueous phase was extracted with 

EtOAc (2 x 10 mL). The combined organic extracts were washed with water (20 mL), brine (20 

mL), dried over Na2SO4 and concentrated under reduced pressure to yield a yellow solid (210 

mg, 62%).  

[0010881 The solid (100 mg, 0.44 mmol) was dissolved in anhydrous DMF (1 mL). To this 

solution was added 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (90 mg, 0.44 

mmol) followed by NaH (60% in mineral oil, 17 mg, 0.44 mmol) at r.t. The reaction was stirred 

for 1 hr before MeOH (3 mL) was added. The solvent was removed under reduced pressure and 

the resulting residue was purified by silica gel chromatography (MeOH/DCM 0 to 5%) to afford 
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N-((4-cyano-2,6-diisopropylphenyl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (36.3 mg, 19%) as white solids. MS: m/z 432 (M+-F).  

Example 75 

[0010891 Synthesis of N-((4-chloro-2,6-dicyclopropylphenyl)carbamoyl)-6,7-dihydro-51

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

NH2 
N 0H 2  1. triphosgene, Et3 N CI 

N S-NH 2  2. NaH, THF, 1h 0 | 

O H H I 

C1 A 

[001090 To a solution of 4-chloro-2,6-dicyclopropylaniline (180 mg, 0.87 mmol) in anhydrous 

T-F (10 mL) was added EtN (0.24 mL, 1.73 mmol) followed by triphosgene (130 mg, 0.43 

mmol) at r.t. The reaction mixturewas heated at 60 °C for 1 hr before cooled to r.t., and 

partitioned between EtOAc (30 mL) andwater (20 mL). The aqueous phase was extracted with 

EtOAc (2 x 10 mL). The combined organic extractswere washed with water (20 mL), brine (20 

mL), dried over Na2SO4 and concentrated under reduced pressure to yield light yellow solids 

(170 mg, 84%).  

1001091The solids (100 mg, 0.49 mmol) were dissolved in anhydrous DMF (1 mL). To this 

solution was added 6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (115 mg, 0.49 

mmol) followed by NaH (60% in mineral oil, 20 mg, 0.49 mmol) at r.t. The reaction mixture was 

stirred at RT for 1 hr before MeOH (3 mL) was added. The solvent was removed under reduced 

pressure and the resulting residue was purified by silica gel chromatography (MeOH/DCM 0 to 

5%) to afford N-((4-chloro-2,6-dicyclopropylphenyl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide (37.7 mg, 17%) as white solids. MS: m/z 437(M+H-) 

Example 76 

1001092 Synthesis of N-((3,5-dicyclopropylphenyl)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide 
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N I NH2  1. triphosgene, EtaN 
N / S-NH 2  2. NaH,THF,1h O 

N N +A________l 
( -N N 

0 N H H 
0 

[0010931 To a solution of 3,5-dicyclopropylaniline (200 mg, 115 rnmol) in anhydrous THF (10 

mL) was added FtN (0.27 nL, 2.0 mmiol) followed by triphosgene (120 mg, 0.39 mmoi) at r.t.  

The reaction was stirred for 2 hrs before THF was removed. The resulting residue was suspended 

in hexanes (50 mL), the insoluble white solids were removed by vacuum filtration and hexanes 

were removed under reduced pressure to yield a clear oil.  

[0010941 The oil obtained was then dissolved in anhydrous DMF (2 mL).To this solution was 

added 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (80 mg, 0.39 mmol) followed 

by NaH (60% in mineral oil, 20 mg, 0.49 mmol) at r.t. The reaction mixture was stirred for 1 hr 

before MeOI-I (5 mL) was added. The solvent was removed under reduced pressure and the 

resulting residue was purified by silica gelt chromatography (MeOH/DCM 0 to 10%) to afford N

((3,5-dicyclopropylphenyl)carbamoyl)-6,7-dihydro-5-pyrazolo[,1-b[1,3]oxazine-3

sulfonamide (90 mg, 57%) aswhite solids. MS: m/z 403 (M-+1).  

Example 77 

[0010951 Synthesis of N-((7-chloro-5-cvclopropyl-2,3-dihydro-I1--inden-4-yl)carbamoyl)-6,7

dihydro-5I-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

N 0 NH 2  1. triphosgene, EtaN NN 
-S-NH 2  2. NaH, THF, 1h N 0 CI 

0 0 N 
HH C1 

[0010961 To a solution of 7-chloro-5-cyclopiopyl-2,3-dihydro-IH-inden-4-amine (85 mg, 0.41 

mmo) in anhydrous THF (10 mL) was added Et3N (0.17 ml, 1.2 mmol) followed by 

triphosgene (60 mg, 0.20 mmol) at r.t. The reaction mixturewas heated at 60 C for 1 hr before 

cooled to r.t., and partitioned between EtOAc (30 mL) and water (20 mL). The aqueous phase 

was extracted with EtOAe (2 x 10 mL). The combined organic extracts were washed with water 
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(20 mL), brine (20 mL), dried over Na2SO4 and concentrated under reduced pressure to yield a 

yellow oil.  

10010971 The oil obtained was then dissolved in anhydrous DMF (1 mL). To this solution was 

added 6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (50 mg, 0.25 mmol) followed 

by Nal (60% in mineral oil, 16 mg, 0.41 mmol) at r.t. The reaction mixturewas stirred for 1 hr 

before MeOH (5 mL) was added. The solvent was removed under reduced pressure and the 

resulting residue was purified by silica gel chromatography (MeOHDCM 0 to 10%) to afford N

((7-chloro-5-cyclopropyl-2,3-dihydro-IH-inden-4-l)carbamoyl)-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazine-3-sulfonamide (60 mg, 57%) as light yellow solids. MS: m/z 437 (M+H').  

Example 78 

10010981 Synthesis of N-((1,2,3,4-tetrahydroacridin-9-yl)carbamoyl)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide is shown below.  

N NH 2  1. triphosgene, E 3 N N N 
-8S-NH 2  2. NaH, THF, 1h /~ O 

N O+ 0 'N+~ N 

O N H 

1001099]To a solution of 1,2,3,4-tetrahydroacridin-9-amine (200 mg, 1.01 mmol) in anhydrous 

THF (10 mL) was added EtsN (0.17 nL, 1.2 mmol) followed by triphosgene (150 mg, 0.49 

mmol) at r.t. The reaction mixture was heated at 60 °C for 2 hrs before cooled to RT. THF was 

removed and the resulting residue was suspended in hexanes (50 mL), the insoluble white solids 

were removed by vacuum filtration and hexanes were removed under reduced pressure to yield a 

yellow oil.  

10011001The oil obtained was then dissolved in anhydrous DMF (1I mL).To this solution was 

added 6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (50 mg, 0.25 mmol) followed 

by NaH (60% in mineral oil, 20 mg, 0.49 mmol) at r.t. The reaction mixture was stirred for 1 hr 

before MeOH (1 mL) was added. The residuewas purified by pre-HPLC (MeCN/water/0.1% 

formic acid) to afford N-((1,2,3,4-tetrahydroacridin-9-yl)carbanmoyl)-6,7-dihvdro-5H

pyrazolo[5,1-b][1,3]oxazine-3-sulfonanide (1.8 mg, 2%) as white solids. MS: n/z 428 (M+H*).  

Example 79 
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1001101] Synthesis of Sodium ((6-(aminomethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]joxazin-3

yl)sulfonyl)((1,2,3,5,6,7-hexahydro-s-indacen-4-yl)carbamoyl)amide and sodium ((1,2,3,5,6,7

hexahdro-s-indacen-4-yl)carbamoyl)((6-((2,2,2-trifluoroacetamido)methyl)-6,7-dihydro-5H

pyrazolo[5,1-b]1[1,3]oxazin-3-yl)sulfonyl)amide are shown below.  
O 

NH2 Fi 1) CISO 3H, DCM, F-C NH F30 NIAoC N 
TFAA, reflux ~ toRTc/n NH 3H2C 

N 2) pyridine, 00c O THF, 60°0 
3)P0 ,00Cto rt .- CI 

NO,

NH2 HN- NH 2 0~" C F-. (3 ( 0 

FC HNaN C NaNH N 
F0 NH . N NaCH-N 

HN a -------- HN 0 
O 1) triphosgene, Et3 N DMSO/H 20 

N '--NH 2 2) MeONa, DMS\ 

Step 1: 

[0011021(6,7-Dihydro-5H-pyrazolo[5 1-b][1,3]oxazin-6-yl)methanamine (crude, -1.2 mmol) 

was dissolved in TFAA (3 niL). After the solution was heated to reflux for 3 hrs, itwas quenched 

with the addition of EA (20 mL) and water (10 mL). The organic layer was separated. The 

aqueous layer was extracted with EA (10 mL x3). The organic layers were combined and washed 

with brine (10 mL), and dried over anhydrous Na2SO4. The solution was concentrated in vacuo.  

The residue was purified by silica gel column (PE/EA = 1/1) to give N-((6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazin-6-yl)methyl)-2,2,2-trifluoroacetamide (140 mg, yield: 47%) as a 

yellow solid. MS: ni/z 250.2 (M + H*).  

Step 2: 

10011031To a solution of N-((6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-yl)methyl)-2,2,2

trifluoroacetamide (140 mg, 0.56 mmol) inDCM (3 mL) was added CISO3H (0.11 mL, 1.68 

mmol) dropwise at 0 C. After being stirred at room temperature for 16 hrs, pyridine (0.14 mL, 

1.68 rnmol) was added dropwise at 0 °C, and then PCls (350 mg, 1.68 mmol) was added 

portionwise at 0 °C. The reaction mixture was stirred at room temperature for 1 hr. poured into 

ice-water (2 mL) and extracted with EA (10 mL x3). The combined organic layers were washed 

with brine (10 mL), dried over anhydrous Na2SO4 and concentrated to give a crude product, 

which was directly used for next step without further purification.  

Step 3: 
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10011041 To a solution of 6-((2,2,2-trifluoroacetamido)methyl)-6,7-dihydro-5H-pyrazolo[5,1

bj[1,3]oxazine-3-sulfonyl chloride (crude,--0.56 mmol) inTI-IF (3 mL) was added NH3.H20 (3 

mL). After being stirred at 60 °C for 2 hrs, the reaction mixture was concentrated to about I mL.  

The residual suspension was acidified with 1I M aq. HCl to pH= 3 and filtered. The filtratewas 

purified by reverse phase column (MeCN/H2O) to give 2,2,2-trifluoro-N-((3-sulfamoyl-6.7

dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6-vl)methyl)acetamide (120 mg, yield: 65%) as a yellow 

solid.  

[0011051'H NMR (400M-Hz, DMSO-d6): 6 = 7.58 (s, IH), 4.51 (dd, J= 11.2, 2.8 Hz, 1H), 4.32

4.23 (in, 2H), 3.96 (dd, J= 12.4, 3.2 Hz, IH), 3.44 (d,,J= 7.2 Hz, 2H), 2.73-2.64 (m, IH).  

Step 4: 

1001106]To a suspension of N-((3-sulfamoyl-6,7-dihvdro-5H-pyrazolo[5,1-b][1,3]oxazin-6

yl)methyl)acetamide (60 mg, 0.18 mmol) in DMSO (2 mL) was added MeONa (10.7 mg, 0.2 

mmol) and the mixture was stirred at room temperature for 20 min to give a sodium salt 

suspension. In another flask, to a solution of 1,2,3,5,6,7-hexahdro-s-indacen-4-ylamine (38 mg, 

0.22 mmol) and TEA (54 mg, 0. 54 mmol) inTIF(2 mL) was added triphosgene (24 mg, 0.80 

mmol) in one portion and the mixture was stirred at room temperature under N2 for 20 mn. The 

reaction mixture was then filtered. The filtrate was added to the above sodium salt suspension 

and stirred at room temperature for 16 hrs. After that, the above suspension was filtered, the 

filtrate was purified by reverse phase column (MeCN/H20) to give sodium ((1,2,3,5,6,7

hexahydro-s-indacen-4-yl)carbamoyl)((6-((2,2,2-trifluoroacetamido)methyil)-6,7-dihydro-5H

pyrazolo[5,1-b][1,3]oxazin-3-y)sulfonyil)amide (44 mg, yield: 44%) as a white solid.  

[0011071 H NMR (400 MHz, DMSO-ds): 6 = 9.69 (t, J= 5.6 Hz, iH), 7.53 (brs, iH), 7.41 (s, 

1H), 6.80 (s, 1H), 4.37 (dd,J= 10.8, 2.8 Hz, 1H), 4.19-4 11 (m, 2H), 3.88 (dd,.J= 12.0, 7.6 Hz, 

1H), 3.30-3.25 (in 2H), 2.75 (t,J= 7.2 Hz, 411), 2.66-2.59 (in, 5H), 1.95-1.85 (m, 4H). MS: m/z 

528.1 (M +- H).  

StepS: 

[0011081 To a solution of sodiu ((1,2,3,5,6,7-hexahy dro-s-indacen-4-yl)carbamoyi)((6-((2,2,2

triifluoroacetamido)methyli)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yi)sulfonyl)amide (7 

mg, 0.01 mmol) in DMSO (1 ml) was added aqueous NaOH (0.5 mL, I mmol, 2 M) and the 

mixture was stirred at room temperature for 48 hrs. After that, the suspension was filtered and 
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the filtrate was purified by reverse phase column (MeCN/H-2) to give sodium ((6

(aminoiethyl)-6,7-dihydro-5H-pyrazolo[5,1-b1[1,3]oxazin-3-vl)sulfonyl)((1,2,3,5,6,7

hexahydro-s-indacen-4-yl)carbamoyl)amide (4.9 mg, yield: 84%) as a'white solid.  

[0011091 iHNMR (400 MHz, DMSO-d): 5= 7.45 (brs, 111), 7.34 (s, 111), 6.76 (s, 1H), 4.37 (dd, 

J:::: 10.8, 3.2 1-z, 1H), 4.13-4.02 (in, 2H), 3.82 (ddJ=: 12.4, 8.0 1z, 111), 2.74 (t, J= 6.8 Hz, 

41-1), 2.68-2.57 (i, 611), 2.30-2.12 (in, 111), 1.94-1.85 (in, 411). MS: m/z 432.1 (M + H+).  

Example 80 

[0011101 Synthesis of (R)-((4-fluoro-2,6-diisopropylpheiil)carbamoyl)((6-methoxy-6,7-dihydro

5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide isshownbelow.  

0 
NH 2  B H2  - NH 2 

Br Br -~ 0 , Pd/C, H
2 

Pd(dppf)Cl, Cs 2 CO3, MeOH, rt 

F dioxane/H20, 100 F 

O , 0 OMe 0 
O0 SNH 2  NaNN 

HN O 
NN 

1) triphosgene, EtN, 
THF, 30 min 

2) MeONa, T HF, 16 hrs F 

Step I 

[001111]To a solution of 2,6-dibromo-4-fluoroaniline (2.0 g, 7.4 mmol), 4,4,5,5-tetramethyl-2

(prop-I-en-2-yl)-i,3,2-dioxaborolane (3.37 g, 20.1 nimol), Cs2CO3 (7.23 g, 22.2 mmnol) and1H20 

(4 mL) in dioxane (40 mL) was added Pd(dppf)Cl2 (0.54 g, 0.74 mmol) in N2. The reaction 

mixture was stirred at 100 C overnight. The mixture was concentrated in vacuo. The residue 

was purified by silica gel column chromatography (PE/EA = 10/1) to give 4-fluoro-2,6-di(prop

I-en-2-yi)aniine (1 10 g, 78%) as a brown oil.  

[001112 IH NTMR (400 MHz, DMSO-d): 6 = 6.72 (d, J= 9.6 Hz, 2H), 5.29 (t, J= 1.6 Hz, 2H), 

5.01 (d, J= 1.2 z, 211), 4.24 (s, 211), 2.01 (s, 611).  

Step 2 
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10011131To a solution of 4-fluoro-2,6-di(prop-1-en-2-y)aniline (1.10 g, 5.7 mmol) in MeO- (30 

mL) was added Pd/C (0.11 g, 10% wt). The reaction mixturewas degassed and purged with H2 

for three times. It was stirred at room temperature overnight under H2 balloon atmosphere and 

monitored by LCMS. The mixture was filtered. The filtrate was concentrated in vacuo to give 4

fluoro-2,6-diisopropylaniline (1.05 g, 94%) as a brown oil.  

[00111411H NMR (400 MHz, DMSO-d6): (:= 6.67 (d, J= 10.0 Hz, 211), 4.44 (brs, 2H), 3.07

3.01 (in, 2H), 1.16-1.10 (m, 12H).  

Step 3 

10011151To a solution of (R)-6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3

sulfonamide (55 mg, 0.25 mmol) inTIff(5 mL) was added MeONa (15 mg, 0.28 mmol) at -5 

°C. Then the reaction mixture was stirred at -5 °C for 30 min. Separately, to a solution of 4

fluoro-2,6-diisopropylaniline (45 mg, 0.23 mmol) in IHF (5 mL) was added triphosgene (27 mg, 

0.092 mmol) and TEA (47 mg, 0.46 mmol) at -5 °C.Then the reaction mixturewas stirred at -5 

C for 30 min. This reactantwas filtered and the filtrate was added at -5 C to the suspension of 

sodium (R)-((6-methoxy-6,7-dihdro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide from 

the first step. The reaction was stirred at room temperature overnight. After removal of solvent in 

vacuo, the residue was purified by prep-HPLC to give sodium (R)-((4-fluoro-2,6

diisopropylphenyl)carbamoyl)((6-methoxy-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3

yI)sulfony)amide (28.2 mg, 27%) as a white solid.  

[001116]H NMR (400 MHz, DMSO-ds): 6 = 7.65 (s, H), 7.57 (s, IH), 6.91 (dJ= 9.6 Hz, 

2H), 4.63 (d,.J= 11.6 Hz, IH), 4.31 (d, J= 11.6 Hz, iH), 4.22 (d,,J= 1.6 Hz,2H),4.06 (s, IH), 

3.36 (s, 3H),2.96-2.86 (m, 2H), 1.05 (s, 12H). MS: m/z 455.1 (M + H).  

Example 81 

[001117] Synthesis of sodium (R)-((4-fluoro-2,6-diisopropylphenvl)carbamoyl)((6

(methylamino)-6,7-dihydro-5Hf-pyrazolo[5,1-b][1,3]oxazin-3-vl)sulfonvl)amide 

(R /H 0 0 0 0 N 
NH2  0NBoc ON H 

0 HN N NaN 

'NH2 HN O H ON O 

(Ro N 2  F 1) TFA, DCM 

N 1) triphosgene, EhN, 2)aqNaOH 
H c, 30 min 

2) MeONa, THF, 16 hrs F 
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Step I 

[0011181To a solution of (R)-tert-butyl methyl(3-sulfamoyl-6,7-dihydro-5H-pyrazolo[5,1

b][1,3]oxazin-6-yl)carbamate (375 mg, 1.13 mmol) inTI-IF (10 mL) was added MeONa (165 

mg, 3.06 mmol) at -5 °C. Then the reaction mixture was stirred at -5 °C for 30 min. Separately, to 

a solution of 4-fluoro-2,6-diisopropylaniline (200 mg, 1.02 mmol) in TI-IF (5 mL) was added 

triphosgene (121 mg, 0.41 mmol) and TEA (0.28 mL, 2.04 mmol) at -5 °C. Then the reaction 

mixture was stirred at -5 °C for30 min and was monitored by TLC. This reactant was filtered 

and the filtrate was added at -5 °C to the suspension of sodium (R)-((6-((tert

butoxycarbonyl)(methyl)amino)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide 

from the first step. The reaction was stirred at room temperature overnight. After removal of 

solvent in vacuum, the residue was purified by flash column chromatography to give (R)-tert

butyl (3-(N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)sulfamoyl)-6,7-dihvdro-5H

pyrazolo[5,1-b][1,3]oxazin-6-vl)(methyl)carbamate (237 mg, 43%) as a yellow solid.  

Step 2 

10011191To a solution of (R)-tert-butyl (3-(N-((4-fluoro-2,6

diisopropylphenyl)carbamoyl)sulfamoyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazin-6

yl)(methyl)carbamate (100 mg, 0.18 rnmol) in DCM (2 mL)was added CF3CO2H (5 mL). Then 

the reaction mixture was stirred at room temperature for 20 min. The mixture was basified with 4 

M aqueous NaOH to pH = 12 at -5 C. The aqueous layer was concentrated in vacuo. The residue 

waspurified by flash column chromatography to give sodium (R)-((4-fluoro-2,6

diisopropylphenyl)carbamoyl)((6-(methylanino)-6,7-dhydro-5H-pyrazolo[5,1-b][1,3]oxazin-3

yl)sulfonyl)amide (23.6 mg, 23%) as a yellow solid.  

'H NMR (400 MHz, DMSO-d6): 6:: 7.67 (s, 11-1), 7.57 (s, 11-1), 6.92 (d,,J= 10.0 1z, 21), 4.40

4.28 (in, 211), 4.22 (dd,, J=12.4, 44 Hz, 11), 3.94 (dd,J=: 12.8, 4.4 I-z, 1-1), 3.21-3.16 (in, 1-1), 

2.95-2.85 (in, 2H), 2.34 (s, 31) 1.09-100 (in, 121-1). MS: mn/z 454.2 (M +- F).  

Example 82 

[0011201 Synthesis of N-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)-6,7-dihdro-511

pyrazolo[5,1-b][1,3]oxazine-3-stlfonamide is shown below.  
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NH2 

FIN 

NF- NN 

O N H -N O N ~F HN O N 

N-N 1) triphosgene, Et3 N, THF, 30 min 

2) MeONa, THF, DMSO, 16 hrs 

F 

Step I 

1001121]To a solution of 6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (100 mg, 

0.45 mmol) in THF(5 mL) was added MeONa (73 mg, 1.35 mmol) and DMSO (1 mL) at -5 C.  

Then the reaction mixture was stirred at -5 °C for 30 min. Separately, to a solution of 4-fluoro

2,6-diisoproplaniline (100 mg. 0.45 mmol) in THF (5 ml) was added triphosgene (53 mg, 0.18 

mmol) and TEA (0.13 mL, 0.90 mmol) at -5 °C. Then the reaction mixture was stirred at -5 °C 

for 30 min. This reactant was filtered and the filtrate was added at -5 °C to the suspension of 

sodium ((6,7-dihydro-5--pyrazolo[5,1-b][1,3]oxazin-3-yl)sulfonyl)amide from the first step.  

The reaction was stirred at room temperature overnight. After removal of solvent in vacuo, the 

residuewas purified by prep-HPLC to giveN-((4-fluoro-2,6-diisopropylphenyl)carbamoyl)-6,7

dihydro-5-pyrazolo[5,1-b][1,3]oxazine-3-sulfonamide (103.5 mg, 54%) as a white solid.  

[0011221 IH NMR (400 MHz, DMSO-d): 6 = 8.52 (brs, IH), 7.61 (s, 1H), 7.51 (s, IH), 6.89 (d, 

,j:::: 10.0 Hz, 21-)4.39 (t, J 4.8 Hz, 2H), 4.08 (t, J= 6.4 Hz, 21), 3.00-2.90 (in, 2H), 224-2.14 

(,21-1), 1.04 (s, 121) MS: m/z 424.8 (M +- ).  

Biological Testing Methods 

Abbreviations 

PBMCs: peripheral blood mononuclear cells 

KCs: Kupffer cells 

FBS: fetal bovine serum 

LPS: lipopolysaccharides 

NLRP3 activation and inhibitory assays 
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10011231Some of the following assays were used to determine the inhibitors activity of the 

compounds on the NLRP3 inflammasome using a common inflammasome activation stimuli 

nigericin.  

Biological Example 1: Cell Culture 

10011241Human peripheral blood mononuclear cells (PBMCs), consisting of lymphocytes (T, B 

and NK cells), monocytes and dendritic cells, were freshly isolated from human peripheral blood 

from healthy donors. Cells were obtained through an IRB approved donor program by iXCells 

Biotechnologies where all the donors were tested for bacterial and viral infections. Cells were 

purified from peripheral blood using ficoll gradient centrifugation.  

[0011251Human Kupffer cells (KCs), specialized liver macrophages residing in the space of 

Disse, were obtained by gradient isolation from liver specimens harvestedpost-nortem by 

Samsara Sciences. Cells were obtained through an IRB approved donor program by Samsara 

Sciences and all donors tested negative for bacterial and viral infections.  

Biological Example 2: JNLRP3 inlanasome activation assays 

10011261Fresh or cryopreserved PMBCs were seeded in V-bottom 96-well plate at 0.5-1x10 5 

cells per well and incubated overnight at 37C with 5% C02 in RPMI 1640 medium with 

GlutaMAX supplement, 4.5 g/L D-glucose, 10% Fetal Bovine Serum (FBS), 100mM Sodium 

Pyruvate, 1% Penicillin/Streptomycin, 10iM HEPES and 0.05mM of p-mercaptoethanol.  

Freshly isolated or cryopreserved KCs cells were seeded in flat-bottom 96-well plates at 0.6

1.5x105 cells/well and incubated overnightat 37°C, 5% CO2 in RPMI 1640 Medium with 

GlutaMAX supplement, FBS, 1% Penicillin/Streptomycin and 10mM HEPES. The following 

day, the cells were primed with 100 ng/mL of lipopolysaccharides (LPS; Sigma Aldrich) in FBS

free RPMI 1640 for 3 h. After the priming step, the media was removed and PBMCs were pre

incubated with serial concentrations of test compounds (0.00017 - 10uM) or vehicle (DMSO) for 

30 min in FBS-free media prior to addition of the NLRP3 activator. Cells were then stimulated 

with IOuM Nigericin (Sigma Aldrich; InvivoGen) for 15 h. Plates were centrifuged at 1,500 rpm 

for 3 minutes to pellet cells and supernatant was transferred into new plates for subsequent 

experiments.  

Measurement of cytokines/ assessment qf NLRP3 inflammasome activity 
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1001127]For ELISA assays cells were seeded into 96-well plates. Post study, supernatants were 

removed and the levels of mature IL-1p, IL18 andITNFa (QuantikineELISA, R&D systems) 

were measured in cell conditioned media by ELISA according to manufacturer's instructions.  

Results 

[0011281Results of certain compounds are shown below.  

Assay 
Compound ICo (pM) Cell line Description 

0 
6 ,,0 

N 

N O 

C PBMCs ICso IL-1 

NN N 

N 0 

A PBMCs ICio IL-1p 

NN N N, 
N 0 

A KCs ICio IL-1 
-zN 

0 N 

N *00 

N S 

SC |PBMCs ICo IL-1D 
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Assav 
Compound 1C5o (gIM) Cell line Description 

50 
N N-1 

_____B PBMCs JC50J 1Lf3 

0 
HX ~N N- 1 N 

B PBMCs 1C501 1f3 

JN 
N 

N 0 

C PBMvCs ICio IL1 

N N- i 

B____I BPBMCs JC50 ILI1 

00 0

_____________________ A 1PBMCs IC5oIL-1 
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Assav 
Compound 1C5o (gIM) Cell line Description 

0 

,N 0 

N\ 

A PBMCs IC5o IL-I 

0

N0 N 

N -- O N 

B PBMCs IC.4o IL- I 

N

N 0N' 

cB PBMCs 1C5IL- I 

N N 

H H A IPBMCs IC50 L-If3 
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Assay 
Compound IC5o (pM) Cell line Description 

NO N 

A PBMCs IC5 IL-1 

IN N 
L- A PBMCs IC5o IL-1

A <1 0 0nMA 
B I00nM - I M 
C 1 - 10pm 
DI >IOLM 
D>10pM___ __ 

Biological Example 3: CTG (CelTitre-Gio") Assay 

10011291Viability of compound treated cells is measured using CellTiter-Glo@ assay (Promega, 

Madison, WI) that measures the ATP content of cells whichisproportionaltothenumberoflive 

cells within a well. This is a counter-screen to establish that the reduction of IL-1 levels in LPS 

and nigericin stimulated and compound treated cells is not due to cytotoxicity, but rather through 

the inhibition of the inflammasome pathway. Compounds inhibiting NRLP3 inflammasome 

activation ultimately increase the viability of LPS and nigericin stimulated cells by blocking 

NLRP3 mediated pyroptosis that would otherwise lead to cell lysis.  

Biological Example 4: TINFa 

1001130]TNFa levels of LPS and nigericin stimulated cells is measured by HTRF assay (Cisbio, 

Bedford, MA). Inflammasome pathway selective compounds do not inhibit TNFa production 

that is solely dependent on LPS stimulation and proceeds through the TLR4/NFkB pathway.  

Measuring TNFalpha production also serves as a technical counter-screen to eliminate 

compounds that interfere with the HTRFreagents. Thus compounds that inhibit both IL-1Q and 

TNFa levels are triaged for either being non-seective for inflammasome or interfering with the 

HTRF readout.  

342



WO 2018/136890 PCT/US2018/014728 

Additional assays 

[0011311Some of the following assays were used.  

Biological Example 5: Human Microsonal Stability (Eh) 

[0011321The stock solutions of test article and positive control were prepared at a concentration 

of 10 mM using DMSO as diluents. All stock solutions were then diluted to working 

concentrations at 0.25 mM with 70% acetonitrile. The cofactor used in this study was NADPH 

regenerating system, that was composed of 6.5 mM NADP, 16.5 mM G-6-P, 3 U/mL G-6-P D.  

The quench reagentwas consisted of acetonitrile containing tolbutamide and propanolol (serve 

as internal standard). Incubation mixtures containing 0.5 ing/mL liver microsomal protein and I 

pM test article/positive control in 100 mM potassium phosphate buffer.  

10011331The 0-minute samples were prepared by addition of an 80 pL aliquot of each incubation 

mixture to 300 pL quench reagent to precipitate proteins. The samples were vortexed, and then a 

20uL aliquot of the NADPH regenerating system was added in. The reaction was initiated by 

addition of 80 pL of the NADPH regenerating system to 320 pL of each incubation mixture. The 

final incubation conditions achieved in 400 pL are: 0.5 mg/mL microsomal protein, I pM test 

article/positive control, 1.3 mM NADP, 3.3 mM glucose 6 phosphate, 0.6 U/mL glucose 6 

phosphate dehydrogenase. The mixtures were incubated in a 37°C water bath with gentle 

shaking. A 100 pL aliquot of each mixture was removed at 10, 30, 90 minutes to a clean 96-well 

plate which contains 300 pL quench reagent to precipitate proteins, and centrifuged (4000 xg, 10 

min). 80 pL of supernatant are taken into 96-well assay plates pre-added with 160 PL ultrapure 

water, and then analyzed by LC-MS/MS. Hepatic extraction ratio (Eh) values were calculated 

from measured in vitro clearance assuming a human liver blood flow of 20.7 mL./min/kg. Eh 

values of <0.3 are indicative of compounds with favorable metabolic stability.  

Biological Example 6: Lipophilicity: 

[001134]Lipophilicity as represented by logD was calculated using LogD plugin from 

ChemAxon for certain compounds, as shown in the table below.  

[0011351 There have been multiple publications in recent years which associate the clinical 

success of drug candidates with their physical properties. For example, the degree of 

lipophilicity can be a factor to the success of drug candidates. In "Lipophilicity in Drug 
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Discovery" (Waring, Expert Opinion on Drug Discovery Volume 5, 2010 - Issue 3 Pages 235

248, which is herein incorporated by reference), the author's analysis of attrition indicated that 

the optimal lipophilicity for small molecule drugs, as measured by logD, is somewhere between 

1 and 3. Design of compounds outside of this range can introduce unintended liabilities (i.e.  

ADMET, promiscuity). Care should be exercised when adding non-polar atoms during the 

course of lead optimization in drug discovery in order to identify quality molecules capable of 

successfully advancing through clinical trials.  

[0011361For example, a pyrazolo-oxazine described herein can offer an advantageous position 

with respect to lipophilicity. As an example, when compared to an analog with a similar number 

of non-polar atoms, the cyclic saturated ring spares the rise of 0.7log units of clogD.  

-NN O 
N IMN _NN~1 t N. ' N "N N "N N 0H H 0 H HII 0 0 H H \ 

clogD 3.5 clogD 2.8 clogD 1.8 

10011371Additionally, an oxazine ring offers a scaffolding with a polar atom as well, resulting in 

a clogD of 1.8. This can allow for further elaboration with other substituents, such as non-polar 

substituents, without stepping outside of an ideal range described herein.  

Results 

[001138IResults of certain compounds are shown below and in Figures 1 and 2. PBMC IL-Ap 

IC50 and KCIL-1p IC50 are described above. A <100nM, B 100nM - 1IM, C I - 10pM, D 

>1OpM 

Compound PBMC KC CT TNFa Human cbogD 
IL-1[3 IL-1 . IC50  Microsoinal 

Io Iso protective PBC Saiiy pH 
1(~ IC50  'PC50  Stabmit' 4 

S, No0.  
N N A A AN 18 

N Curve 

N 0 
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Compound 1BMC KC TG TNFcz Human og 
RAP if J-4, prtet0 IC59  Microsomal 

IC0 IC50  (,PBMC Stability 7 
______________________ _______ ______or KC) (Eh) 

0 0 

N N

0 B 2.7 

00 0, 

0 0 
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00 
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Compound PBMC KC T TNFa Human lg 
RAP1f 11,10 IC59  Microsomal 

Protective (i 
IC0 IC(kPBMC Stability 7 

______________________ _______ ______or KC) (Eh) 

0 00 
N ~ 
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Compound 1BMC KC TG TNFcz Human og 

RAP if 11,10 roeti~ IC59  Microsomal 
IC0 IC50  (,PBMC Stability 7 

______________________ _______ ______or KC) (Eh) 
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Compound PBMC KC TG TNFa Human lg 
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Compound 1BMC KC TG TNFcz Human og 
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Compound PBMC KC TG TNFcz Human og 
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Compound PBMC KC TG TNFcz Human og 
RAP f 1,-43prtet0~ IC59  Microsomal 

IC0 IC50  (,PBMC Stability 7 
______________________ _______ ______or KC) (Eh) 
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Compound PBMC KC TNFa Human lo 
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Biological Example 7: Effectsoflreatment on Cvtokine Production after LPS/ATPInjection in 

C57BL/6Mice 

Summary: 

[0011391 The effect of Compounds 1 and 2 treatment on the NLRP3 dependent release of IL-1 

and TNFu cytokines was explored in an acute in vivo LPS/ATP challenge model. Levels of IL

10 in peritoneal lavage from LPS plus ATP-challenged mice were reduced >98%, relative to 

vehicle treated animals, following single oral doses of Compound I at 1.5 and 5 mg/kg and 

Compound 2 at I and 2.5 mg/ kg, at the 3.5 hour time point. I-1 release was reduced >79% at 

0.5 mg/kg Compound 1 and >57% at 0.25 mg/kg Compound 2 after a single oral dose at the 3.5 

hour time point, relative to the vehicle treated animals. There were no significant changes in 

TNa, levels in any of the groups compared to vehicle treated animals.  
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0 0j 
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N9 

Compound 1: 
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N N 
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& N N 
Compound 3. H H 

N' 

NO N 

Compound4: 

N O O 

N N 

Compound 5: H 

Study Objectives: 

[001140The purpose of this study was to determine the effects of Compounds I and 2 treatment 

on cytokine production after LPS/ATP injection in female C57BL/6 mice.  

Experimental Design and Procedures: 

[0011411Key study parameters are shown in Table 1.  
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Table I 

Description Cytokine production after LPS/ATP injection in C57BL/6 
mice 

Animal strain(s) & gender(s) C57BL 6 mice, females 

Day 0 Hour 0 Time of LPS administration 

Study length I day 

ANIMALS & GROUPS 

Total number of animals 56 

Source of animals Taconic Bia. sciences (breeder) 

Age at start of study (Day 0) 8 12 weeks 

Number of groups 7 

Group size 8 animals 

Group assignment days) Day-I 

TREATMENT 

Dosing starts Day 0 

Dosing ends Day 0 

READOUTS 

Tissue collection & analysis Blood collected, plasma isolated, peritoneal lavage 
collected, cytokine analysis in peritoneal lavage 

[0011421Mice were acclimated to the facility for at least 7 days before the start of the study.  

10011431On Day -1 mice were weighed and assigned to groups per Table 2 (see belox) in a 

balanced manner to achieve similar average weight across the groupsat the start of the study.  

Table 
Treatment 'Time of Pls' 

Group # Treatment Time Dose Route Volume Purpose 
mice Treatment Points (i-n/kg) (mL'k) 

1 8 Vehicle Hour I p.o 5 Negative 
I _control 

2 8 Compound 1 Hour 1 3.5 0.5* p. 5 Test 
3 8 Compound 1 Hour 1 3.5 1.5* p o 5 Test 
4 8 Compound I Hour 1 3,5 5.0* p.o 5 Test 
5 8 Compound2 Hour 1 35 0.25 Tr. 0, 5 Test 
6 8 Compound 2 Hour 1 3.5 1.0 f)., 5 Test 

7 Compound 2 Hour1 3.5 2.5 p.o, 5 Test 
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*corrected for salt content 

10011441All mice received a single dose of treatment or vehicle, at hour minus 1.  

[0011451 At hour 0, all mice received I pg of lipopolysaccharide, ultra pure (LPS, InvivoGen, 

San Diego, CA) in 0.5 rnl PBS, intraperitoneally.  

[0011461At hour 2 (two hours after LPS injection), all mice were injected intraperitoneally with 

0.5 ml of 80 mM ATP disodium salt (Sigma, pH adjusted to 7.2 before injection).  

[0011471 At hour 2.5 (30 minutes after ATP injection and 3.5 hours after compound dosing), 

blood from all mice was collected via retro-orbital bleeding into K2 EDTA tubes and plasma was 

prepared and stored at 80 C. Sampleswere shipped to the customer or vendor of customers 

choosing within 7 days of completing the study.  

[0011481Immediately after the collection of blood, each mouse was euthanized, the peritoneal 

cavity was lavaged with 3 nil of ice-cold PBS containing 25U/nil heparin sodium salt, cocktail of 

protease inhibitors (completeTM ULTRA Tablets, Signa, Roche), and 10% FBS. Approximately 

I ml of the lavage was collected, spun down to remove cells and the supernatant stored at -80° C.  

[0011491 The vehicle for Compound I was PBS and for Compound 2 was 0.5% methylcellulose.  

Compound powders were stored at 4°C. All compounds were prepared fresh. Compounds were 

weighed out and first ground with a mortar and pestle, then groundwith a small amount of 

vehicle. The mortar was then repeatedly rinsed with vehicle to remove all material and achieve 

the correct concentration. The final solution was vortexed to create a homogeneous mixture.  

Cytokine Analysis: 

[001150]Mouse IL-10 and TNFa concentrations in peritoneal lavage samples were determined 

using Becton Dickinson (Franklin Lakes, NJ) CBA analysis kit, according to manufacturer's 

protocol. A single analysis was performed on each sample.  

Statistical analysis: 

[0011511 Concentrations of cytokines were compared using Student t-test.  

Results: 

10011521The effects of Compound I and Compound 2 treatment on IL-1 cytokine production 

was evaluated in the LPS/ATP injection model. Female C57BL/6 mice were dosed orally with 

either Compound I at 0.5, 1.5 and 5 mg/kg or Compound 2 at 0.25. 1 and 2.5 mg/kg and the 

relative amounts of IL-1j (pg/ml) were determined using Becton Dickinson CBA analysis kit.  
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Levels of IL-1 in peritoneal lavage from LPS plus ATP-challenged mice were reduced >98%, 

relative to vehicle treated animals, following single oral doses of Compound I at 1.5 and 5 

mg/kg, and Compound 2 at I and 2.5 mg/kg, at the 3.5 hour time point (Tables 3 and 4, Figure 

3).  

10011531IL-i release was reduced >79% at 0.5 mg/kg Compound 1 and >57% at 0.25 mg/kg 

Compound 2 after a single oral dose at the 3.5 hour time point, relative to the vehicle treated 

animals. There were no significant changes in TNFa levels in any of the groups compared to 

vehicle treated animals (Tables 3 and 4, Figure 4).  

1001154]The effect of Compound 3 treatment on IL-1 cytokine production was evaluated in the 

LPS/ATP injection model. Female C57BL/6 mice were dosed orally with Compound 3 at 0.25, 

1 and 2.5 mg/kg and the relative amounts of IL-Q (pg/nl) were determined using Becton 

Dickinson CBA analysis kit. Levels of IL-1 in peritoneal lavage from LPS plus ATP

challenged mice were reduced >96%, relative to vehicle treated animals, following single oral 

doses of Compound 2 at 1 and 2.5 mg/kg, at the 3.5 hour time point (Tables 5., Figure 5).  

Table 3 Compound 1 at 3.5 hours post single oral dose 

Dose Mean STD n T-Test %DecreaseofIL

(mg/kg) (IL-1p) Dev if vs. Vehicle 

(pg/mL) 
Vehicle 1354.2 569.2 8 

0.5 198.4 500 8 0.0001 85.3 
1.5 17.1 7 5 7 0.0000 98.7 
5 10.2 4.5 8 00000 99.3 

Dose Mean STD n T-Test % Decrease of 

(mg/kg) (TNFa) Dev TNFa vs.  

(pg/nL) Vehicle 
Vehicle 342.0 122 8 8 

0.5 409.0 140.0 8 0.360 -19.6 
1,5 3399 84.4 7 0.9707 0.6 

449.4 74.3 8 0.0526 -31.4 

Table 4 Compound 2 at 35 hours post single oral dose 

Dose Mean (pg,/nL) STD n T-Test %DecreaseofI
(mg/kg) Dev vs. Vehicle 

Vehicle 13542 569.2 8
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0.25 392.7 110.5 8 0.0003 71.0 
1 12.9 4.4 8 0.0000 99,0 

2,5 10.7 4,8 8 0.0000 99.2 
Mean (TNFu) %Decrease of Dose STD n1 T-Iest 

(mg/kg) (pg/mL) Dev TNFa vs.  
Vehicle 

Vehicle 342.0 122.8 8 
0.25 384.7 93.4 8 0.4459 -12.5 

1 394.9 116.2 8 0,3904 -15 5 
2.5 416.6 126.9 8 0.2516 -21.8 

Table 5 Compound 3 at 3.5 hours post single oral dose 

Dose Mean STD n T-Test %DecreaseofIL-1 
(mg/,kg) (p'njDvvs. Vehicle 

Vehicle 1664.7 432.4 8 

0.25 781.8 384.7 8 0.0007 53,0 

1 57.7 24.8 8 0.0000 96.5 

2.5 14.6 7.1 8 0.0000 99.1 

Conclusions: 

10011551 The effect of Compound 1 and Compound 2 treatment on the NLRP3 dependant release 

of IL-10 cytosine was explored in an acute in vivo LPS/ATP challenge model. Levels of IL-1 in 

peritoneal lavage from LPS plus ATP-challenged mice were reduced >98%, relative to vehicle 

treated animals, following single oral doses of Compound I at 1.5 and 5 mg/kg, and Compound 

2 at I and 2.5 mg/kg, at the 3.5 hour time point. IL- release was reduced >79% at 0.5 mg/kg 

Compound I and >57% at 0.25 mg/kg Compound 2 after a single oral dose at the 3.5 hour time 

point, relative to the vehicle treated animals. There were no significant changes in TNFu levels 

in any of the groups compared to vehicle treated animals.  

Biological Example 8: Inhibition of Caspase Activation 

Materials and Methods 

Cell Culture 

[001156]Bone marrow cells were collected from freshly harvested mouse bones of 16 Black 6 

mice, from 4 bones each (2x tibia and 2x femur). Bones were delivered fresh in complete 

BMDM media: RPNI 1640 Medium, GlutaMAXTl Supplement, 1% Non-essential amino acids, 
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1% Penicillin/Streptomycin, 10 mM HEPES, 0.05 mM p-ME, 20 ng/ml GM-CSF and 10% FBS.  

Tops and bottoms were cut off with scissors and 25G needle had been used to wash out the cells 

carefully with complete BMDM media from each bone. Cells were run through a 100 pm cell 

strainer before centrifuging at 250g. CD14* cells were isolated through magnetic negative 

selection using EasySep Mouse Monocyte Isolation Kit (StemCell Technologies) according to 

manufacturer's instructions. Approximately 2 ml of cells were run through 3 independent 

purification procedures. Total number of cells was approximately 12.7 million. CDI4* cells 

were seeded at 25,000 cells/well into 96-well plates. Complete BMDvM edia was exchanged 

every 3 days. Experiments were performed at day 9 post-seeding.  

Inflammasome Activation 

[0011571Bone marrow derived macrophages (BMDMs) were pre-incubated with DMSO or 

compounds at indicated concentrations for 30 min before being stimulated with LPS at 100 

ng/ml. Cells were incubated at 37C, 5% C02 environment for 3 hours. Cells were then further 

stimulated with 10 M nigericin and incubated at 37C, 5% C02 for 90 minutes. At the end of 

the incubation period supernatants were collected and analyzed for cytokines. Cells were either 

harvested for Western Blot analysis or tested for viability using Cellfiter-Glo (Promega).  

Western Blots 

[0011581Cell samples from 96-well plates were prepared by losing cells in situ with 50 pl of 4x 

NuPAGE LDS sample buffer (Fisher) + 5% 3-rnercaptoethanol. Plates were put on a plate shaker 

at 700 rpm for an hour and then sonicated for 10 minutes. Cell lysates were transferred to a PCR 

plate and heated to 95°C, for 5 min. Samples were run on NuPAGE Bis-Tris gels (Fisher) and 

transferred to PVDF membranes using the iBlot 2 system (Fisher). PVDF membranes were 

blocked in Azure Blot Washing Buffer (Azure Biosystems) + 5% low-fat dry milk for at least 5 

min. Membraneswere probed with the following primary antibodies: pro-caspase-1 + plO p12 

[EPR16883] (Abcam), P-actin (Sigma), NLRP3 [Cryo-2] (Adipogen) All antibody incubations 

were performed in Azure Blot Washing Buffer + 5% low-fat dry milk. Secondary antibodies 

were purchased from Azure Biosystems. Membranes were washed for at least 3x5 minutes after 

each antibody incubations with Azure Blot Washing Buffer. Membranes were imaged with a 

Azure c300 imager (Azure Biosystems) 

Results 

Western Blots 
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10011591Stimulation of BMDMs by LPS followed by nigericin results in the activation of the 

NLRP3 inflammasome which in turn initiates pro-caspase-1 activation. During autocatalytic 

cleavage, the p45 pro-caspase is cleaved in to a p0 and p20 fragment. The reduced intensity p45 

band and the appearance of the p10 band on the attached Western Blots indicates successful pro

caspase-1 activation upon LPS and nigericin stimuli. In the presence of 10 pM Compounds 1, 4, 

and 2, the activation of pro-caspase-l is blocked as indicated by intact p45 bands and lack of p10 

bands (Figure 6).  

Biological Example 9: Pharmacokinetics in Mice 

[0011601 The intravenous dosing solutions were administered at I mg/kg and were made by 

dissolving the test article into the formulations shown below. The oral dosing suspensions or 

solutions were administered at 10 ing/kg and were made by dissolving the testarticle in the 

formulations shown below. Blood samples were collected into tubes containing either K2EDTA 

or sodium heparin and kept chilled on ice block or wetice immediately following collection and 

during processing. After centrifugation, the resulting plasma samples were stored ina freezer at 

-80°C until samples were analyzed. Pharnacokinetic parameters were determined following 

measurement of compound concentrations in plasma using standard bioanalytical methods at 

timepoints ranging from 0 to 24 hours.  
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N O N 
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o 0 

N N N 
O N 
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N 
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Gender ot Dose Cmax T112 Cl(L/ Vz avail
Cmpd Route Formulation 0-24hr 

Species (m gn/ g) (ng/mL) (hr) hr/kg) (L/kg ability thr ng/mL) 

Male 5%DMSO+10%SolutoI 
A CD-I IV HS 15-85%HP-beta- 1 29234 9197 2.8 0.04 0.137 

Mice CD 
Male 

A CD-I PO 0.5% MC 10 186219 22684 3.4 64 
Mice 
Male 5%D:)!MSO-1I0%Solutol 

B CD-I IV HS 15+85%HP-beta- 1 20174 11727 1.9 00s5 0,13 
Mice CD 
Male 

B CD-1 I PO 0.5%MC 10 255966 62977 1.9 100 
Mice 
Male 5%)DMSO+10%Solutol 

C CD-1 IV HS 15+85%HP-beta- 1 2991 5292 1.3 0.34 0.64 
Mice CD 
Male 

C CD-1 PO 0.5%MC 10 9954 7528 1. 33 
Mice 

10%Propylene Glycol; Female 
5% Transcutol: 85% of 

D CD-I IV 5 Na2 HP 4 atpH 1 3400 3313 1.6 0.30 0.69 
Mice 

-4 
0.5oMC: 0 25%Tween 

Female ' 
80 in 30mnM 

D CD-1 PO 10 23465 13700 1 69 
Na2HlP04/Nal2PO4 at 

Mice 
pH 8 
5% Propylene GlycolFemiale 
5% Transcutol; 90% of 

CD- 1570 2830 1.6 0.64 1.47 CDimI~Na2HPO4 at pH 
Mice 

7.4 
0.5%MoVC: 025%T ween 

Female .  
80 mn 50mMA 

E CD-1 PO 10 8267 8620 1.9 53 
Na2HP0 4/NaH 2PO4 at Mice 
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EQUIVALENTS 

[001161] While the present invention has been described in conjunction with the specific 

embodiments set forth above, many alternatives, modifications and other variations thereof will 

be apparent to those of ordinary skill in the art. All such alternatives, modifications and 

variations are intended to fall within the spirit and scope of the present invention.  

[001162] It is to be understood that, if any prior art publication is referred to herein, such 

reference does not constitute an admission that the publication forms a part of the common 

general knowledge in the art, in Australia or any other country.  

[001163] In the claims which follow and in the preceding description of the invention, except 

where the context requires otherwise due to express language or necessary implication, the word 

"comprise" or variations such as "comprises" or "comprising" is used in an inclusive sense, i.e.  

to specify the presence of the stated features but not to preclude the presence or addition of 

further features in various embodiments of the invention.  
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CLAIMS: 

1. A compound of formula (Ib): 

S k R 2 

R1  N N 
I I 

R3  R4  (Tb) 

or a pharmaceutically acceptable salt, solvate, or tautomer thereof, 

wherein: 

X 1 is 0 or S; 

R 1 is selected from the group consisting of 

A 2  A -A 2  A A2 A2 A A2 A2 

A A2  AA A A A2 

A N A 2 A -N.--A A - N 2A A, N-2_ A2 

A A2 ' A A2 A A A2a A 2--A2 

R~is 

A A " 2  A -A2  A7 N 2  A- \ 

X2 is N or C2b 

A : A / A2A //A2  A //N A 2 

A 2 

Rand 

wherein =--- represents asingle bond or adouble bond provided that the ring comprising 

one or more A 2 is anon-aromatic ring; 

each A is independently CR 5 , or N; 

eachR independently CR , C(R() 2 ,N,NRaor0,and at-leastone 2 RisN, NR ,or 

0; 

R 2 is 

or & R5) 

X2 is Nor CR5b ; 

R 3 and R4are H; 

each R5 is independently H, D,halogen, -OH, -CN, -N02, -SR, -OR, -NHR, 

-NR 6R 7, -S(O) 2N(R 6)2, -S(O) 2R 6, -C(O)R 6, -C(O)0R 6, -C(O)NR 6 R,-NR 6S(O) 2R7 ,-S(O)R 6 , 

-S(O)NR 6R7, -NR 6 S(O)R7, C1-C6alkyl, C2-C6alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3

C8cycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-C8cycloalkyl; wherein the Ci-Calkyl, 
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C2-C 6alkenyl, C4-Ccycloalkenyl, C2-Calkynyl, C3-Cscycloalkyl, heterocyclyl, aryl, heteroaryl, 

and -CH2-C3-Ccycloalkyl are optionally substituted with D, halogen, C-Calkyl, -OR6, -NH2, 

NH(C1-C6alkyl), or -N(Ci-C6alkyl)2; or 

two R5 together with the atoms to which they are attached can form C3-Ccycloalkyl, 

heterocyclyl, aryl, or heteroaryl; wherein the heterocyclyl and heteroaryl contain 1-3 heteroatoms 

selected from the group consisting ofN, S, P and 0; wherein the C3-C8cycloalkyl, heterocyclyl, 

aryl, or heteroaryl are optionally substituted with D, halogen, C1 -Calkyl, -OR 6, -NH2, -NH(CI

C6alkyl), or -N(C1-C6alkyl)2, or 

two geminal R5a can form an oxo group; 

each R5b is independently H, D, halogen, -OH, -CN, -N02, -SR 6, -OR 6 , -NHR 6 , 

-NR 6R7, -S(O) 2N(R 6)2, -S(O) 2R6, -C(O)R 6, -C(O)OR 6, -C(O)NR 6R7 , -NR 6S(O)2R7 , -S(O)R 6, 

-S(O)NR 6R7, -NR 6 S(O)R7 , C1-C6alkyl, C2-C6alkenyl, C4-C8cycloalkenyl, or C2-C6alkynyl; 

wherein the C1-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, and C2-C6alkynyl are optionally 

substituted with D, halogen, -OR6, -NH2, -NH(C1-C6alkyl), or -N(Ci-C6alkyl)2; 

R6 and R' are independently, at each occurrence, H, D, C1-Calkyl, C2-Calkenyl, C2

C8alkynyl, C3-C 8cycloalkyl, C4-Ccycloalkenyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; wherein the C1-Calkyl, C2-Csalkenyl, C4-Ccycloalkenyl, C2-C6alkynyl, C3

C8cycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with D, halogen, CI

Calkyl, -OH, -O-C1-C6alkyl, -NH2, -NH(C1-C6alkyl), or -N(Ci-C6alkyl)2; or 

R6 and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; and 

n is an integer from 0 to 5.  

2. The compound of claim 1, wherein the compound is of formula (I): 

o o2 
R N N' 

I I 
R3  R4  (I), 

or a pharmaceutically acceptable salt, solvate, or tautomer thereof, wherein: 

X 1 is 0 or S; 
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R is selected from the group consisting of: 

A2  A2 A2 A2 -A 2 

A N AA2 A..-A 2  A- N A, A2 

/-.2 --A2  A2 / 
22 A A A2-A 2 

A A 2  A 2 N'..-- A N A2  2 A 2 -A
2 

A'A A- NA2  A, >A2 N/ A   /i //N N\ 
A iA A' AA A2  /: 

AA   A 2  A A A and 

wherein --- represents a single bond or a double bond provided that the ring comprising 

one or more A2 is a non-aromatic ring; 

each A is independently CR5 or N; 

each A2 is independently CR 5, C(R 5) 2 , N, NR 5, or 0, and at least one A 2 is N, NR5, or 0; 

R 2 is X or ; 

X2 is N or CR5; 

R3 and R4 are H; 

each R5 is independently H, D, halogen, -OH, -CN, -NO 2, -SR6 , -OR 6 , -NHR 6, -NR 6R7 , 

-S(O) 2N(R6) 2, -S(O) 2R 6, -C(O)R 6, -C(O)OR 6, -C(O)NR 6R7 , -NRS(O) 2R7 , -S(O)R 6, 

-S(O)NR 6R7, -NR 6 S(O)R7, C-C 6 alkyl, C2-C6alkenyl, C4-C8cycloalkenyl, or C2-C6alkynyl; 

R6 and R' are independently, at each occurrence H, D, C1-C8alkyl, C2-C8alkenyl, C4

C8cycloalkenyl, C2-C8alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, or heteroaryl; wherein the 

heterocyclyl and heteroaryl contain 1-5 heteroatoms selected from the group consisting of N, S, 

P and 0; or 

R6 and R7 together with the atom to which they are attached can form heterocyclyl or 

heteroaryl containing 1-3 heteroatoms selected from the group consisting of N, S, P and 0; and 

n is an integer from 0 to 5.  
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3. The compound of claim 1, or a pharmaceutically acceptable salt, solvate, or tautomer 

thereof, wherein one A is CR5 a and the other A is N; and each A2 is independently C(R5 a) 2 , NR5 a 

or 0, wherein at least one A2 is NR5a or 0.  

4. The compound of claim 1 or 3, or a pharmaceutically acceptable salt, solvate, or tautomer 

thereof, wherein each Ra 5is independently H, -NHR 6 , -NR 6 R7, C1-C 6alkyl, or heterocyclyl 

containing N, wherein the C-Calkyl is substituted with -NH2, -NH(C-C6alkyl), or 

-N(Ci-C6alkyl)2, and wherein the heterocyclyl is optionally substituted with D, halogen, 

C1-C6alkyl, -OR 6, -NH2, -NH(C1-C6alkyl), or -N(C1-C6alkyl)2.  

5. The compound of claim 1, or a pharmaceutically acceptable salt, solvate, or tautomer 

R 5a2c 

N N R5a2d 

R5ala / 
0 

thereof, wherein R1 is , wherein 

R5ala is H, D, halogen, -OH, -CN, -N02, -SR 6, -OR 6 , -NHR 6, -NR 6 R7 , 

CI-C6alkyl, C2-C6alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, heterocyclyl, aryl, 

heteroaryl, or -CH2-C3-C8cycloalkyl; wherein the C1-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, 

C2-C6alkynyl, C3-Ccycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C3-C8cycloalkyl are 

optionally substituted with D, halogen, C-C6alkyl, -OR6, -NH2, -NH(C1-C6alkyl) or -N(C1

C6alkyl)2; 

R5a2 and R5 a2 are each independently H, D, halogen, -OH, -CN, -N02, -SR 6 , -OR6 , 

-NHR 6, -NR 6R7 , -C(O)R 6, -S(O) 2R6, -C(O)OR6, C1-C6alkyl, C2-C6alkenyl, C4-Ccycloalkenyl, 

C2-C6alkynyl, C3-Ccycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-C8cycloalkyl; wherein 

the C1-Calkyl, C2-C6alkenyl, C4-C8cycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, heterocyclyl, 

aryl, heteroaryl, and -CH2-C 3-C8cycloalkyl are optionally substituted with D, halogen, C1

C6alkyl, -OR 6, -NH2, -NH(C1-C6alkyl) or -N(C1-C6alkyl)2; or 

R5 a2' and R5a2d together with the atoms to which they are attached can form C3

C8cycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Ccycloalkyl and heterocyclyl are 
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optionally substituted with D, halogen, C-C6alkyl, -OR6, -NH2, -NH(C1-C6alkyl) or -N(Ci

C6alkyl)2; or 

R5a2e and R5a2 d can form an oxo group.  

6. The compound of claim 5, or a pharmaceutically acceptable salt, solvate or tautomer 

thereof, wherein each R 5 a2c and R5a 2 is independently H, halogen, -OH, -OR 6 , -NR 6 R7 , CI

C6alkyl, C3-C8cycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-Ccycloalkyl.  

7. The compound of claim 5, or a pharmaceutically acceptable salt, solvate or tautomer 

thereof, wherein R5 2c and R 5a2d together with the atoms to which they are attached form C3

Cscycloalkyl or heterocyclyl.  

8. The compound of claim 1, or a pharmaceutically acceptable salt, solvate or tautomer 

R5 a2a R5a2b 

N N 

thereof, wherein R1 is , wherein: 

R5a2 and R5 b are each independently H, D, halogen, -OH, -CN, -N0 2,-SR6 , -OR6 , 

-NHR 6, -NR6 R7, -C(O)R 6, -S(O) 2R6, -C(O)OR6, C-C6alkyl, C2-C6alkenyl, C4-Ccycloalkenyl, 

C2-C6alkynyl, C3-Ccycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-C8cycloalkyl; wherein 

the C-C6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, C3-C8cycloalkyl, heterocyclyl, 

aryl, heteroaryl, and -CH2-C3-Cscycloalkyl are optionally substituted with D, halogen, Ci

C6alkyl, -OR 6, -NH2, -NH(C1-C6alkyl) or -N(C1-C6alkyl)2; or 

R5a2a and R5a2b together with the atoms to which they are attached can form C3

C8cycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Cscycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, C-C6alkyl, -OR6, -NH2, -NH(CI-C6alkyl) or -N(C1

C6alkyl)2; or 

R5a2 and R5a2 bcan form an oxo group.  
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9. The compound of claim 8, or a pharmaceutically acceptable salt, solvate, or tautomer 

thereof, wherein each R5 a2a and R5a2b is independently H, halogen, -OH, -OR 6 , -NR 6 R7 , CI

C6alkyl, C3-C8cycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-C 8cycloalkyl.  

10. The compound of claim 8, or a pharmaceutically acceptable salt, solvate, or tautomer 

thereof, wherein R5 a2 a and R5a2 b together with the atoms to which they are attached form C3

C8cycloalkyl or heterocyclyl.  

11. The compound of claim 1, or a pharmaceutically acceptable salt, solvate, or tautomer 

N N 

R5a2e 
0 R5a2f 

thereof, wherein R is , wherein 

R 5a2e and R5 a2 f are each independently H, D, halogen, -OH, -CN, -N02, 

-SR 6, -OR 6, -NHR 6, -NR 6R7 , -C(O)R 6, -S() 2R6, -C(O)OR 6, C1-C6alkyl, C2-C6alkenyl, C4

C8cycloalkenyl, C2-C6alkynyl, C3-Ccycloalkyl, heterocyclyl, aryl, heteroaryl, or 

-CH2-C 3-C8cycloalkyl; wherein the CI-C 6alkyl, C2-C6alkenyl, C4-Cscycloalkenyl, C2-C6alkynyl, 

C3-C8cycloalkyl, heterocyclyl, aryl, heteroaryl, and -CH2-C 3-C 8cycloalkyl are optionally 

substituted with D, halogen, CI-Calkyl, -OR6, -NH2, -NH(C1-C6alkyl) or -N(C1-C6alkyl)2; or 

R 5a2e and R5 'a2 together with the atoms to which they are attached can form C 3

C8cycloalkyl or heterocyclyl; wherein the heterocyclyl contains 1-3 heteroatoms selected from 

the group consisting of N, S, P and 0; wherein the C3-Ccycloalkyl and heterocyclyl are 

optionally substituted with D, halogen, Ci-C6alkyl, -OR6, -NH2, -NH(C1-C6alkyl) or -N(C1

C6alkyl)2; or 

R5a2e and R5 a2f can form an oxo group.  

12. The compound of claim 11, or a pharmaceutically acceptable salt, solvate, or tautomer 

thereof, wherein each R5 a2e and R5 a2f is independently H, halogen, -OH, -OR 6, -NR 6R7 , C1

C6alkyl, C3-C8cycloalkyl, heterocyclyl, aryl, heteroaryl, or -CH2-C3-C 8cycloalkyl.  
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13. The compound of claim 12, or a pharmaceutically acceptable salt, solvate, or tautomer 

thereof, wherein Rsa2 e and Rsa2 together with the atoms to which they are attached form C3

C8cycloalkyl or heterocyclyl.  

14. The compound of any one of claims I to 13, or a pharmaceutically acceptable salt, 

solvate, or tautomer thereof, wherein R2 is , X2 is CRIb, and R Ibis H, fluoro, 

chloro, or methyl.  

15. The compound of any one of claims I to 13, or a pharmaceutically acceptable salt, 

solvate, or tautomer thereof, wherein R2 is .  

16. The compound of any one of claims I to 13, or a pharmaceutically acceptable salt, solvate, 

(R)n 

or tautomer thereof, wherein R 2 is .  

17. The compound of claim 1 or claim 16, or a pharmaceutically acceptable salt, solvate, or 

tautomer thereof, wherein each R5 b is independently selected from the group consisting of H, 

halogen, -OH, -CN, -NO 2, -OR 6, C-Calkyl, C2-Calkenyl, and C4-Ccycloalkenyl.  

18. The compound of claim 16, or a pharmaceutically acceptable salt, solvate, or tautomer 

thereof, wherein R2 is selected from the group consisting of 

I | | 

,and N 
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19. The compound of any one of claims I to 4 or 14 to 18, or a pharmaceutically acceptable 

A2 

A2 

salt, solvate, or tautomer thereof, wherein X 1 is 0 and R' is 

20. The compound of any one of claims 1 or 14 to 19, or a pharmaceutically acceptable salt, 

solvate, or tautomer thereof, wherein R is selected from the group consisting of 

O' F 

O HN N N N N 

N N N N N N N N 

NNN N-- r N N Nr 

N N U 

N N N NN N\ N N 

N' ' 1  '1  N?1  N 1 * N 

N N N N N N N N 

N\ N 1  '   ' N'  NN'   N'1  N' 

OH 

r 0 NH 
N N NH N O N 

N\ N N\ N' N' 

and S 
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21. The compound of any one of claimsIor 14 to19, or apharmaceutically acceptable salt, 

N 

solvate, or tautomer thereof, wherein R1 is selected from the group consisting of 

HN

N' 1  N" 1 

~ and ' 

22. The compound of claim 1, wherein the compound is: 

W N N'P 1 s 
H NI - H NO - H HH H 

0N ,N 

00 ~ C0 

o"S, Nf N sJ 

(0 N N N N o N 
NN 

NL HO N 
N NN 

0 0 0 0 

N 0 N' N 0 N N H H- H H 
X H H H 

o , N, 
N / -' N N 

N I 
0 H H / 

SO~ 0 0 

-HH HH 1or T6' 
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or apharmaceutically acceptable salt, solvate, or tautomer thereof 

23. The compound of claim 1, wherein the compound is: 

0- 0 

)-F 
HN ~ 

L0 N 

o l N NH( 
N N),J , 

N' Q NN N N 
HI H H 

o 0 n 
N N 

0 LI!N ~l 

N " N N 0 NO'NtK-N ,kI H OI4H HI 0 H H H 

N N 0N 

0 00 ~0 N N1N 

N N N oI - N 

H HH HI0 HIH HI 

N N N 

/N N N N 0 'NJN N N % 
0 H H H H H H 

1861401(G ater)P1143.A



F 

N N7  HO 

N 0  N 01 6, 0 _ 

0' N' 0 N 0  I00 

0' N N N N 
H IH H H H H Ho 

NH2 

N   N 

H H 

or apharmaceutically acceptable salt, solvate, or tautomer thereof.  

24. The compound of claim 1, wherein the compound is: 

000 OH 0 0 0- 010 0o 
000' HN 

HN~ N HN 

H N -- O 1f HN - Nt4 HN0 N' 

0 0 0 d 0 0 00 0 

HNV - N H N ~N HN' 

HN 0 C' H0 atHN0 o 

-00 

-NN 

0 0, N- 0 0 

1S-NH 
6 s- H 

0 
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0 N 0 

-,o H D0CN HS' 

N 0 -- 0N HN 

N\ NH HNHH 0 

0~ 6 0 -0 

00 -0 X'''I 

Hv H r7H H 

0Q 0/-o 0 0 C 

.),NH NH N 

HN 0
'14 N 

c 0 0 0 00 

0~0 0N N 1 HN N 

HN'0 

~NH 0 0 0' 

0\/\ HN' NNH 

0 -HN 0 P4 HN0 N' 

0 H- H 

0N~ 0 0~ 0~ 0H 
HN HN' 

Nlc N) 

N 

378 
18631407 1(GHMaftes) P11430.AU



0 0 0 0 0 0 Qo 0 

HN .N HN' N HN' 

HN-0 O HN NO HN --O 

,or 

or a pharmaceutically acceptable salt, solvate, or tautomer thereof.  

25. The compound of claim 1, wherein the compound is: 

O' 

N 
N' H N O0 0 

N N H N H H H H H H - N 

N 

0 0 0 N 

0N' N HN _ 
HY - W N HN0 

N N 

,or 
-~0 

0 0 

N O

N , or a pharmaceutically acceptable salt, solvate, or tautomer thereof.  

26. The compound of claim 1, wherein the compound is 
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00 0 ." 00 0 

HN O HN O 

CO O1 N 
H H 

000- 0 0 0 00 0\ 
NHs 

HN' N HN N NH HN 

H 0 HN K HN 0 

0 C :/ 

HNs H N N 0 N HN N N HN 
e- NN t

HN- 0 HNO 1N- H N 0 NO 

eN. N. N.  

HNL- -t H N 

HN 0a 

,or ora 

pharmaceutically acceptable salt, solvate, or tautomer thereof.  

27. A pharmaceutical composition comprising a compound of any one of claims 1 to 26, or a 

pharmaceutically acceptable salt, solvate, or tautomer thereof, and a pharmaceutically acceptable 

carrier.  

28. A method of treatment of a disease, disorder, or condition in a subject in need thereof, 

comprising administering an effective amount of a compound of any one of claims 1 to 26, or a 

pharmaceutically acceptable salt, solvate or tautomer thereof, to a subject in need thereof, 

wherein the disease, disorder or condition is one which is responsive to inhibition of activation of 

the NLRP3 inflammasome.  
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29. Use of an effective amount of a compound of any one of claims I to 26, or a 

pharmaceutically acceptable salt, solvate or tautomer thereof, in the manufacture of a 

medicament for the treatment of a disease, disorder, or condition, wherein the disease, disorder 

or condition is one which is responsive to inhibition of activation of the NLRP3 inflammasome.  

30. The method of claim 28, or the use of claim 29, wherein the disease, disorder, or 

condition is a disease, disorder, or condition of the immune system, the cardiovascular system, 

the endocrine system, the gastrointestinal tract, the renal system, the respiratory system, the 

central nervous system, is a cancer or other malignancy, or is caused by or associated with a 

pathogen.  

31. The method of claim 28, or the use of claim 29, wherein the disease, disorder or 

condition is an inflammatory or autoimmune disease, disorder or condition.  

32. The method of claim 28, or the use of claim 29, wherein the disease, disorder or 

condition is selected from the group consisting of constitutive inflammation, the cryopyrin

associated periodic syndromes (CAPS), Muckle-Wells syndrome (MWS), familial cold 

autoinflammatory syndrome (FCAS), neonatal-onset multisystem inflammatory disease 

(NOMID), autoinflammatory diseases, familial Mediterranean fever (FMF), TNF receptor 

associated periodic syndrome (TRAPS), mevalonate kinase deficiency (MKD), 

hyperimmunoglobulinemia D, periodic fever syndrome (HIDS), deficiency of interleukin 1 

receptor (DIRA) antagonist, Majeed syndrome, pyogenic arthritis, pyoderma gangrenosum and 

acne (PAPA), haploinsufficiency of A20 (HA20), pediatric granulomatous arthritis (PGA), 

PLCG2-associated antibody deficiency and immune dysregulation (PLAID), PLCG2-associated 

autoinflammation, antibody deficiency and immune dysregulation (APLAID), sideroblastic 

anemia with B-cell immunodeficiency, periodic fevers, developmental delay (SIFD), Sweet's 

syndrome, chronic nonbacterial osteomyelitis (CNO), chronic recurrent multifocal osteomyelitis 

(CRMO) and synovitis, acne, pustulosis, hyperostosis, osteitis syndrome (SAPHO), autoimmune 

diseases including multiple sclerosis (MS), type-i diabetes, psoriasis, rheumatoid arthritis, 

Behcet's disease, Sjogren's syndrome, Schnitzler syndrome, respiratory diseases, idiopathic 

pulmonary fibrosis (IPF), chronic obstructive pulmonary disorder (COPD), steroid-resistant 
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asthma, asbestosis, silicosis, cystic fibrosis, central nervous system diseases, Parkinson's disease, 

Alzheimer's disease, motor neuron disease, Huntington's disease, cerebral malaria, brain injury 

from pneumococcal meningitis, metabolic diseases, Type 2 diabetes, atherosclerosis, obesity, 

gout, pseudo-gout, ocular disease, disease of the ocular epithelium, age-related macular 

degeneration (AMD), corneal infection, uveitis, dry eye, kidney disease, chronic kidney disease, 

oxalate nephropathy, diabetic nephropathy, liver disease, non-alcoholic steatohepatitis, alcoholic 

liver disease, inflammatory reactions in skin, contact hypersensitivity, sunburn, inflammatory 

reactions in the joints, osteoarthritis, systemic juvenile idiopathic arthritis, adult-onset Still's 

disease, relapsing polychondritis, viral infections, alpha virus infection, Chikungunya virus 

infection, Ross River virus infection, flavivirus infection, Dengue virus infection, Zika virus 

infection, flu, HIV infection, hidradenitis suppurativa (HS), cyst-causing skin diseases, cancers, 

lung cancer metastasis, pancreatic cancers, gastric cancers, myelodisplastic syndrome, leukemia, 

polymyositis, stroke, myocardial infarction, Graft versus Host Disease, hypertension, colitis, 

helminth infection, bacterial infection, abdominal aortic aneurism, wound healing, depression, 

psychological stress, pericarditis, Dressler's syndrome, ischaemia reperfusion injury, and any 

disease where an individual has been determined to carry a germ line or somatic non-silent 

mutation in NLRP3.  

33. The method of claim 28, or the use of claim 29, wherein the disease, disorder, or 

condition is selected from the group consisting of cryopyrin-associated periodic syndromes 

(CAPS), atherosclerosis, gout, pseudo-gout, rheumatoid arthritis, systemic juvenile idiopathic 

arthritis, non-alcoholic steatohepatitis, myocardial infarction, Parkinson's disease, Alzheimer's 

disease, multiple sclerosis, and type-i diabetes.  
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