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HETEROARYL SUBSTITUTED 
AMINOPYRIDINE COMPOUNDS 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims the benefit of Indian Pro 
visional Patent Application Serial No . 1876 / DEL / 15 , filed 
Jun . 24 , 2015 , which is incorporated herein in its entirety . 

DESCRIPTION 
[ 0002 ] The present invention generally relates to het 
eroaryl substituted aminopyridine compounds useful as 
kinase inhibitors , including the modulation of IRAK - 4 . 
Provided herein are heteroaryl substituted aminopyridine 
compounds , compositions comprising such compounds , and 
methods of their use . The invention further pertains to 
pharmaceutical compositions containing at least one com 
pound according to the invention that are useful for the 
treatment of conditions related to kinase modulation and 
methods of inhibiting the activity of kinases , including 
IRAK - 4 in a mammal . 
[ 0003 ] Toll / IL - 1 receptor family members are important 
regulators of inflammation and host resistance . The Toll like 
receptor ( TLR ) family recognizes molecular patterns 
derived from infectious organisms including bacteria , fungi , 
parasites , and viruses ( reviewed in Kawai , T . et al . , Nature 
Immunol . , 11 : 373 - 384 ( 2010 ) ) . Ligand binding to the recep 
tor induces dimerization and recruitment of adaptor mol 
ecules to a conserved cytoplasmic motif in the receptor 
termed the Toll / IL - 1 receptor ( TIR ) domain . With the excep 
tion of TLR3 , all TLRs recruit the adaptor molecule MyD88 . 
The IL - 1 receptor family also contains a cytoplasmic TIR 
motif and recruits MyD88 upon ligand binding ( reviewed in 
Sims , J . E . et al . , Nature Rev . Immunol . , 10 : 89 - 102 ( 2010 ) ) . 
10004 ] Members of the IRAK family of serine / threonine 
kinases are recruited to the receptor via interactions with 
MyD88 . The family consists of four members . Several lines 
of evidence indicate that IRAK4 plays a critical and non 
redundant role in initiating signaling via MyD88 dependent 
TLRs and IL - 1R family members . Structural data confirms 
that IRAK4 directly interacts with MyD88 and subsequently 
recruits either IRAK1 or IRAK2 to the receptor complex to 
facilitate downstream signaling ( Lin , S . et al . , Nature , 465 : 
885 - 890 ( 2010 ) ) . IRAK4 directly phosphorylates IRAK1 to 
facilitate downstream signaling to the E3 ubiquitin ligase 
TRAF6 , resulting in activation of the serine / threonine kinase 
TAK1 with subsequent activation of the NFkB pathway and 
MAPK cascade ( Flannery , S . et al . , Biochem . Pharmacol . , 
80 : 1981 - 1991 ( 2010 ) ) . A subset of human patients was 
identified who lack IRAK4 expression ( Picard , C . et al . , 
Science , 299 : 2076 - 2079 ( 2003 ) ) . Cells from these patients 
fail to respond to all TLR agonists with the exception of 
TLR3 as well as to members of the IL - 1 family including 
IL - 13 and IL - 18 ( Ku , C . et al . , J . Exp . Med . , 204 : 2407 - 2422 
( 2007 ) ) . Deletion of IRAK4 in mice results in a severe block 
in IL - 1 , IL - 18 and all TLR dependent responses with the 
exception of TLR3 ( Suzuki , N . et al . , Nature , 416 : 750 - 754 
( 2002 ) ) . In contrast , deletion of either IRAK1 ( Thomas , J . A . 
et al . , J . Immunol . , 163 : 978 - 984 ( 1999 ) ; Swantek , J . L . et al . , 
J . Immunol . , 164 : 4301 - 4306 ( 2000 ) or IRAK2 ( Wan , Y . et 
al . , J . Biol . Chem . , 284 : 10367 - 10375 ( 2009 ) ) results in 
partial loss of signaling . Furthermore , IRAK4 is the only 
member of the IRAK family whose kinase activity has been 

shown to be required for initiation of signaling . Replace 
ment of wild type IRAK4 in the mouse genome with a 
kinase inactive mutant ( KDKI ) impairs signaling via all 
MyD88 dependent receptors including IL - 1 , IL - 18 and all 
TLRs with the exception of TLR3 ( Koziczak - Holbro , M . et 
al . , J . Biol . Chem . , 282 : 13552 - 13560 ( 2007 ) ; Kawagoe , T . et 
al . , J . Exp . Med . , 204 : 1013 - 1024 ( 2007 ) ; and Fraczek , J . et 
al . , J . Biol . Chem . , 283 : 31697 - 31705 ( 2008 ) ) . 
[ 0005 ] As compared to wild type animals , IRAK4 KDKI 
mice show greatly reduced disease severity in mouse models 
of multiple sclerosis ( Staschke , K . A . et al . , J . Immunol . , 
183 : 568 - 577 ( 2009 ) ) , rheumatoid arthritis ( Koziczak - Hol 
bro , M . et al . , Arthritis Rheum . , 60 : 1661 - 1671 ( 2009 ) ) , 
atherosclerosis ( Kim , T . W . et al . , J . Immunol . , 186 : 2871 
2880 ( 2011 ) and Rekhter , M . et al . , Biochem . Biophys . Res . 
Comm . , 367 : 642 - 648 ( 2008 ) ) , and myocardial infarction 
( Maekawa , Y . et al . , Circulation , 120 : 1401 - 1414 ( 2009 ) ) . As 
described , IRAK4 inhibitors will block all MyD88 depen 
dent signaling . MyD88 dependent TLRs have been shown to 
contribute to the pathogenesis of multiple sclerosis , rheu 
matoid arthritis , cardiovascular disease , metabolic syn 
drome , sepsis , systemic lupus erythematosus , inflammatory 
bowel diseases including Crohn ' s disease and ulcerative 
colitis , autoimmune uveitis , asthma , allergy , type 1 diabetes , 
and allograft rejection ( Keogh , B . et al . , Trends Pharmacol . 
Sci . , 32 : 435 - 442 ( 2011 ) ; Mann , D . L . , Circ . Res . , 108 : 1133 
1145 ( 2011 ) ; Horton , C . G . et al . , Mediators Inflamm . , 
Article ID 498980 ( 2010 ) , doi : 10 . 1155 / 2010 / 498980 ; Gold 
stein , D . R . et al . , J Heart Lung Transplant . , 24 : 1721 - 1729 
( 2005 ) ; and Cario , E . , Inflamm . Bowel Dis . , 16 : 1583 - 1597 
( 2010 ) ) . Oncogenically active MyD88 mutations in diffuse 
large B cell lymphomas have been identified that are sen 
sitive to IRAK4 inhibition ( Ngo , V . N . et al . , Nature , 
470 : 115 - 121 ( 2011 ) ) . Whole genome sequencing also iden 
tified mutations in MyD88 associated with chronic lym 
phatic leukemia suggesting that IRAK4 inhibitors may also 
have utility in treating leukemia ( Puente , X . S . et al . , Nature , 
475 : 101 - 105 ( 2011 ) ) . 
[ 0006 ] In addition to blocking TLR signaling , IRAK4 
inhibitors will also block signaling by members of the IL - 1 
family . Neutralization of IL - 1 has been shown to be effica 
cious in multiple diseases including gout ; gouty arthritis ; 
type 2 diabetes ; auto - inflammatory diseases including 
Cryopyrin - Associated Periodic Syndromes ( CAPS ) , TNF 
Receptor Associated Periodic Syndrome ( TRAPS ) , Familial 
Mediterranean Fever ( FMF ) , adult onset stills ; systemic 
onset juvenile idiopathic arthritis ; stroke ; Graft - versus - Host 
Disease ( GVHD ) ; smoldering multiple myeloma ; recurrent 
pericarditis ; osteoarthritis ; emphysema ( Dinarello , C . A . , 
Eur . J . Immunol . , 41 : 1203 - 1217 ( 2011 ) and Couillin , I . et al . , 
J Immunol . , 183 : 8195 - 8202 ( 2009 ) ) . In a mouse model of 
Alzheimer ' s disease , blockade of IL - 1 receptor improved 
cognitive defects , attenuated tau pathology and reduced 
oligomeric forms of amyloid - B ( Kitazawa , M . et al . , J . 
Immunol . , 187 : 6539 - 6549 ( 2011 ) ) . IL - 1 has also been shown 
to be a critical link to adaptive immunity , driving differen 
tiation of the TH17 effector T cell subset ( Chung , Y . et al . , 
Immunity , 30 : 576 - 587 ( 2009 ) ) . Therefore , IRAK4 inhibitors 
are predicted to have efficacy in TH17 associated diseases 
including multiple sclerosis , psoriasis , inflammatory bowel 
diseases , autoimmune uveitis , and rheumatoid arthritis 
( Wilke , C . M . et al . , Trends Immunol . , 32 : 603 - 661 ( 2011 ) ) . 
[ 0007 ] WO2013 / 106612 , WO2013 / 106614 , WO2013 / 
106641 , WO2014 / 074657 , and WO2014 / 074675 disclose 
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substituted pyridyl compounds useful as kinase inhibitors , 
including the modulation of IRAK4 . 
[ 0008 ] In view of the conditions that may benefit by 
treatment involving modulation of protein kinases , it is 
immediately apparent that new compounds capable of 
modulating protein kinases such as IRAK - 4 and methods of 
using these compounds could provide substantial therapeu 
tic benefits to a wide variety of patients . 
[ 0009 ] The present invention relates to a new class of 
heteroaryl substituted aminopyridine compounds found to 
be effective inhibitors of protein kinases including IRAK - 4 . 
These compounds are provided to be useful as pharmaceu 
ticals with desirable stability , bioavailability , therapeutic 
index , and toxicity values that are important to their 
drugability . 

of the compounds of the present invention or stereoisomers , 
tautomers , pharmaceutically acceptable salts , solvates , or 
prodrugs thereof . 
[ 0018 ] . The present invention also provides the compounds 
of the present invention or stereoisomers , tautomers , phar 
maceutically acceptable salts , solvates , or prodrugs thereof , 
for use in therapy . 
[ 0019 ] The present invention also provides the use of the 
compounds of the present invention or stereoisomers , tau 
tomers , pharmaceutically acceptable salts , solvates , or pro 
drugs thereof , for the manufacture of a medicament for the 
treatment of cancer . 
10020 ] The present invention also provides processes and 
intermediates for making the compounds of the present 
invention or stereoisomers , tautomers , pharmaceutically 
acceptable salts , solvates , or prodrugs thereof . 
[ 0021 ] These and other features of the invention will be set 
forth in the expanded form as the disclosure continues . 

DETAILED DESCRIPTION 
[ 0022 ] The first aspect of the present invention provides at 
least one compound of Formula ( I ) : 

HN 

NH 

HET 

SUMMARY OF THE INVENTION 
[ 0010 ] The present invention provides to compounds of 
Formula ( I ) that are useful as inhibitors of IRAK - 4 , and are 
useful for the treatment of proliferative diseases , allergic 
diseases , autoimmune diseases and inflammatory diseases , 
or stereoisomers , tautomers , pharmaceutically acceptable 
salts , solvates or prodrugs thereof . 
[ 0011 ] The present invention also provides pharmaceutical 
compositions comprising a pharmaceutically acceptable car 
rier and at least one of the compounds of the present 
invention or stereoisomers , tautomers , pharmaceutically 
acceptable salts , solvates , or prodrugs thereof . 
[ 0012 ] The present invention also provides a method for 
inhibition of IRAK - 4 comprising administering to a host in 
need of such treatment a therapeutically effective amount of 
at least one of the compounds of the present invention or 
stereoisomers , tautomers , pharmaceutically acceptable salts , 
solvates , or prodrugs thereof . 
[ 0013 ] The present invention also provides a method for 
treating proliferative , metabolic , allergic , autoimmune and 
inflammatory diseases , comprising administering to a host in 
need of such treatment a therapeutically effective amount of 
at least one of the compounds of the present invention or 
stereoisomers , tautomers , pharmaceutically acceptable salts , 
solvates , or prodrugs thereof . 
[ 0014 ] One embodiment provides a method for treating 
inflammatory and autoimmune diseases wherein the treat 
ment of inflammatory diseases is even more preferred . 
Particular , inflammatory and autoimmune diseases include , 
but are not limited to , Crohn ' s disease , ulcerative colitis , 
asthma , graft versus host disease , allograft rejection , chronic 
obstructive pulmonary disease , Graves ' disease , rheumatoid 
arthritis , systemic lupus erythematosus , lupus nephritis , 
cutaneous lupus , psoriasis , cryopyrin - associated periodic 
syndromes ( CAPS ) , TNF receptor associated periodic syn 
drome ( TRAPS ) , familial Mediterranean fever ( FMF ) , adult 
onset stills , systemic onset juvenile idiopathic arthritis , 
multiple sclerosis , neuropathic pain , gout , and gouty arthri 
tis . 
[ 0015 ) One embodiment provides a method for treating 
gout and gouty arthritis . 
[ 0016 ] An alternate preferred embodiment is a method for 
treating metabolic diseases , including type 2 diabetes and 
atherosclerosis . 
[ 0017 ] One embodiment provides a method for treating 
cancer comprising administering to a host in need of such 
treatment a therapeutically effective amount of at least one 

or a salt thereof , wherein : 
[ 0023 ] HET is a heteroaryl selected from oxazolyl , pyra 
zolyl , imidazo [ 1 , 2 - b ] pyridazin - 3 - yl , and pyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl , wherein said heteroaryl is attached to the 
pyridinyl group in the compound of Formula ( I ) by a 
carbon ring atom in the heteroaryl and wherein said 
heteroaryl is substituted with zero to 2 Rb ; 

[ 0024 ] each R , is independently selected from H , F , CI , 
- CN , - NH2 , C1 - 3 alkyl , C1 - 2 fluoroalkyl , C1 - 3 alkoxy , 
C3 - 6 cycloalkyl , — NH ( C1 - 3 alkyl ) , — NH ( C1 - 4 hydroxy 
alkyl ) , cyanophenyl , pyridinyl , and hydroxypyrrolidinyl ; 

[ 0025 ] Riis : 
[ 0026 ] ( i ) C3 - 6 alkyl substituted with 1 to 4 substituents 

independently selected from F , CN , OH , OCHZ , 
OCD3 , — NHC ( O ) ( C1 - 3 alkyl ) , - S ( O ) 2 ( C1 - 3 alkyl ) , 

and C1 - 2 fluoroalkoxy ; 
[ 0027 ] ( ii ) ( CR , R , ) 1 - 3R or — ( CH2 ) - 3C ( O ) R , 

wherein R , is phenyl , oxetanyl , tetrahydropyranyl , 
morpholinyl , piperidinyl , imidazolyl , pyridinyl , thio 
phenyl , or C4 - 6 cycloalkyl , each substituted with zero to 
3 substituents independently selected from F , C1 , 
- OH , C1 - 3 alkyl , C1 - 2 alkoxy , and - S ( O ) 2NH2 ; 

[ 0028 ] ( iii ) C4 - 6 cycloalkyl substituted with zero to 2 
substituents independently selected from – OH , C1 - 4 
hydroxyalkyl , C1 - 3 alkoxy , - ( CH2 ) 1 - 30 ( C1 - 3 alkyl ) , 

C ( O ) NH ( C1 - 4 alkyl ) , C ( O ) NH ( C3 - 6 cycloalkyl ) , 
- N ( C1 - 3 alkyl ) 2 , - NHC ( O ) ( C1 - 3 alkyl ) , - NHC ( O ) O 

( C1 - 3 alkyl ) , and — NHC ( O ) ( C1 - 4 hydroxyalkyl ) ; 
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triazolyl , each substituted with zero to 2 substituents 
independently selected from C1 - 4 hydroxyalkyl , 

S ( O ) 2 ( C1 - 3 alkyl ) , CH2C ( O ) NH ( C1 - 3 alkyl ) , 
CH _ C ( O ) NH ( C1 - 6 hydroxyalkyl ) , CH C ( O ) NH 

( C1 - 6 fluoroalkyl ) , and — CH C ( O ) NH ( C1 - 6 hydroxy 
Cialky ) , cityalkyi ) , 

100459 " oalky ) ; of % ) , and 

[ 0029 ] ( iv ) tetrahydrofuranyl , tetrahydropyranyl , piper 
idinyl , piperazinyl , pyrrolyl , pyrazolyl , imidazolyl , or 
triazolyl , each substituted with zero to 2 substituents 
independently selected from C1 . 4 hydroxyalkyl , 
- S ( O ) 2 ( C1 - 3 alkyl ) , CH C ( O ) NH ( C1 - 3 alkyl ) , 
CH , C ( O ) NH ( C1 - 6 hydroxyalkyl ) , CH , C ( O ) NH 

( C1 - 6 fluoroalkyl ) , and _ CH _ C ( ONH ( C - hydroxy 
fluoroalkyl ) ; or 

[ 0030 ] ( v ) 1 - oxa - 7 - azaspiro [ 3 . 5 ] nonanyl ; 
[ 0031 ] each R , , is independently H , F , or OH ; and 
[ 0032 ] Rz is : 

[ 0033 ] ( i ) C2 - 5 alkyl , C2 - 5 fluoroalkyl , C2 - 5 hydroxy 
alkyl , ( CH2 ) 1 - 3R , CH ( CH3 ) R , , or - CH ( CH2OH ) 
CH _ R _ , wherein R , is C4 - 6 cycloalkyl , oxetanyl , tetra 
hydrofuranyl , tetrahydropyranyl , or phenyl , each 
substituted with zero to 1 substituent selected from 
- OH and — CH3 ; 

[ 0034 ] ( ii ) C3 - 6 cycloalkyl substituted with zero to 3 
substituents independently selected from F , C1 , CN , 
OH , C1 - 3 alkyl , C1 - 3 fluoroalkyl , C1 - 4 hydroxyalkyl , 

C1 - 4 alkoxy , - C ( O ) NH2 , - C ( O ) NH ( C1 - 3 alkyl ) , and 
C ( O ) ( C1 - 3 fluoroalkyl ) ; 

[ 0035 ] ( iii ) oxetanyl , tetrahydrofuranyl , tetrahydropyra 
nyl , pyrrolidinyl , piperidinyl , pyrazolyl , thiazolyl , 
bicyclo [ 1 . 1 . 1 ] pentanyl , bicyclo [ 2 . 2 . 1 ] heptanyl , or 4 , 5 , 
6 , 7 - tetrahydropyrazolo [ 1 , 5 - a ) pyrazinyl , each substi 
tuted with zero to 2 substituents independently selected 
from F , OH , C1 - 4 alkyl , C1 - 3 hydroxyalkyl , C1 - 4 
fluoroalkyl , CH ( C3 - 6 cycloalkyl ) , - ( CH2 ) - 30 ( C1 - 3 
alkyl ) , - C ( O ) ( C1 - 3 fluoroalkyl ) , - S ( O ) 2 ( C1 - 3 alkyl ) , 
C3 - 6 cycloalkyl , C3 - 6 fluorocycloalkyl , oxetanyl , tetra 
hydrofuranyl , tetrahydropyranyl , pyrimidinyl , fluoro 
pyrimidinyl , and methoxypyrimidinyl ; or 

[ 0036 ] ( iv ) phenyl substituted with zero to 3 substitu - 
ents independently selected from F , C1 , CN , OH , 

C ( O ) NH2 , C ( O ) NH ( C1 - 3 alkyl ) , and C ( O ) ( C1 - 3 
fluoroalkyl ) . 

[ 0037 ] One embodiment provides at least one compound 
of Formula ( I ) or salt thereof , wherein : 
[ 0038 ] HET is a heteroaryl selected from oxazolyl , pyra 

zolyl , imidazo [ 1 , 2 - b ] pyridazin - 3 - yl , and pyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl , wherein said heteroaryl is attached to the 
pyridinyl group in the compound of Formula ( I ) by a 
carbon ring atom in the heteroaryl and wherein said 
heteroaryl is substituted with zero to 2 R ) ; 

[ 0039 ] each R , is independently selected from H , F , CI , 
CN , - NH2 , C1 - 3 alkyl , C1 - 3 alkoxy , C3 - 6 cycloalkyl , 

- NH ( C1 - 3 alkyl ) , - NH ( C1 - 4 hydroxyalkyl ) , cyanophe 
nyl , pyridinyl , and hydroxypyrrolidinyl ; 

[ 0040 ) R , is : 
[ 0041 ] ( i ) C3 - 6 alkyl substituted with 1 to 4 substituents 

independently selected from F , OH , OCH3 , and 
OCD3 ; 

[ 0042 ] ( ii ) ( CR , R , ) 1 - 3R , or — ( CH2 ) 1 - 3C ( O ) Rx , 
wherein R is phenyl , tetrahydropyranyl , oxetanyl , 
morpholinyl , or C4 - 6 cycloalkyl , each substituted with 
zero to 3 substituents independently selected from F , 
CI , OH , C1 - 3 alkyl , C1 - 2 alkoxy , and - S ( O ) 2NH2 ; 

[ 0043 ] ( iii ) C4 - 6 cycloalkyl substituted with C - 4 
hydroxyalkyl , CI - 3 alkoxy , - C ( O ) NH ( C1 - 4 alkyl ) , 

C ( O ) NH ( C3 - 6 cycloalkyl ) , - NHC ( O ) ( C1 - 3 alkyl ) , or 
— NHC ( O ) ( C1 - 4 hydroxyalkyl ) ; 

[ 0044 ] ( iv ) tetrahydrofuranyl , tetrahydropyranyl , piper 
idinyl , piperazinyl , pyrrolyl , pyrazolyl , imidazolyl , or 

[ 0045 ] ( v ) 1 - oxa - 7 - azaspiro [ 3 . 5 ] nonanyl ; 
[ 0046 ] each R , is independently H , F , or OH ; and 
[ 0047 ] Rz is : 

[ 0048 ] ( i ) C2 - 5 alkyl , C2 - 5 fluoroalkyl , C2 - 5 hydroxy 
alkyl , ( CH2 ) 1 - 3R _ , CH ( CH3 ) R _ , or - CH ( CH2OH ) 
CH _ R _ , wherein R , is C4 - 6 cycloalkyl , oxetanyl , tetra 
hydrofuranyl , tetrahydropyranyl , or phenyl , each 
substituted with zero to 1 substituent selected from 
- OH and — CHz ; 

[ 0049 ] ( ii ) C3 - 6 cycloalkyl substituted with zero to 3 
substituents independently selected from F , Cl , CN , 
- OH , C1 - 3 alkyl , C1 - 3 fluoroalkyl , C1 - 4 hydroxyalkyl , 
C1 - 4 alkoxy , C ( O ) NH2 , - C ( O ) NH ( C1 - 3 alkyl ) , and 

C ( O ) ( C1 - 3 fluoroalkyl ) ; 
[ 0050 ] ( iii ) oxetanyl , tetrahydrofuranyl , tetrahydropyra 

nyl , pyrrolidinyl , piperidinyl , pyrazolyl , thiazolyl , 
bicyclo [ 1 . 1 . 1 ] pentanyl , or bicyclo [ 2 . 2 . 1 ] heptanyl , each 
substituted with zero to 2 substituents independently 
selected from F , OH , C1 - 3 alkyl , C1 - 3 hydroxyalkyl , 
C1 - 3 fluoroalkyl , C ( O ) ( C1 - 3 fluoroalkyl ) , - S ( O ) 2 
( C1 - 3 alkyl ) , oxetanyl , tetrahydrofuranyl , tetrahydropy 
ranyl , pyrimidinyl , fluoropyrimidinyl , and methoxypy 
rimidinyl ; or 

[ 0051 ] ( iv ) phenyl substituted with zero to 3 substitu 
ents independently selected from F , C1 , — CN , — OH , 
- C ( O ) NH2 , - C ( O ) NH ( C1 - 3 alkyl ) , and C ( O ) ( C1 - 3 
fluoroalkyl ) . 

[ 0052 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein : 
10053 ] HET is a heteroaryl selected from oxazolyl , pyra 
zolyl , imidazo [ 1 , 2 - b ] pyridazin - 3 - yl , and pyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl , wherein said heteroaryl is attached to the 
pyridinyl group in the compound of Formula ( I ) by a 
carbon ring atom in the heteroaryl and wherein said 
heteroaryl is substituted with zero to 2 Rb ; 

[ 0054 ] each R , is independently selected from H , F , CI , 
- CN , — NH2 - CH3 , — CHF2 , - OCHz , cyclopropyl , 
— NHCH2CH2OH , — NHCH _ C ( CH3 ) 2OH , cyanophenyl , 
pyridinyl , and hydroxypyrrolidinyl ; 

[ 0055 ] Riis : 
[ 0056 ] ( i ) – CH2CH2C ( CH , ) , CH , CH , C ( CH? ) 

2OH , CH , CH _ C ( CH3 ) 2F , CH , CHFC ( CH3 ) 2F , 
CH , CH _ C ( CH3 ) 2CN , CH CHFC ( CH3 ) 2OH , 

- CH2CHFC ( CH2OH ) 2OH , CH2CF2C ( CH3 ) 2OH , 
CH , CH - CH ( CH , NHCUO?CH , , CH , CHFC ( CH3 ) 

20CD3 , CH CHFC ( CH3 ) 2OCHF2 , or 
CH CH CH S ( 0 ) CHz ; 

[ 0057 ] ( ii ) CH2CH2 ( sulfamoylphenyl ) , CH2CH2 
( fluorotetrahydropyranyl ) , CH2CH2 ( hydrotetrahy 
dropyranyl ) , CH CHF ( hydroxyoxetanyl ) , 
CH2CH2C ( O ) ( morpholinyl ) , CH2CH2 ( pyridinyl ) , 
CH2CH2 ( thiophenyl ) , CH2CH2 ( hydroxycyclo 

pentyl ) , CH2CH2 ( hydroxy , methoxycyclohexyl ) , 
- CH2CH2 ( dihydroxy , methylcyclohexyl ) , 
- CH2CH2CH2 ( imidazolyl ) , CH2CHF ( piperidinyl ) , 
or — CH CHF ( dimethyl tetrahydropyranyl ) ; 

[ 0058 ] ( iii ) cyclohexyl substituted with OH , 
C ( CH3 ) 2OH , C ( CH3 ) 2OCHz , OCHZ , 
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CH , 

OCH CH3 , N ( CH3 ) 2 , - C ( O ) NHCHz , C ( O ) 
NHCH ( CH3 ) 2 , C ( O ) NH ( cyclopropyl ) , – NHC ( O ) 
CH , — NHCUOOCH , , NHCUOC ( CH3 ) 2OH , or 
- NHC ( O ) CH ( OH ) CHz ; ( iv ) piperidinyl , pyrazolyl , or 
tetrahydropyranyl , each substituted with CH , OH , 
- S ( O ) 2CH ( CH3 ) 2 , — CH C ( O ) NHCHz , or — CH , C 
( O ) NHCH2CHFC ( CH3 ) 2OH ; or 

[ 0059 ] ( iv ) 1 - oxa - 7 - azaspiro [ 3 . 5 ] nonanyl ; and 
[ 0060 ] R2 is : 

[ 0061 ] ( i ) CH2CH3 , CH2CH2CH3 , - CH ( CH3 ) 2 , 
C ( CH3 ) 3 , - CH ( CH3 ) CH2CH3 CH2CF3 , 
CH2CH2CF3 , CH CF2CH3 , CH CHF2 , 
CH2CH2CHF2 , - CH2CH ( CH3 ) F , 
CH CH CHFCHz , CH , C ( CH2 ) , F , - CH ( CH , ) 

CHZF , CH ( CH3 ) CH2CH2F , - CH ( CH3 ) CH2OH , 
C ( CH3 ) 2CH2OH , CH , C ( CH3 ) 2OH , CH , CH 

( OH ) CH2CH3 , CH2CH2CH ( CH3 ) OH , - CH ( CH3 ) C 
( CH3 ) 2OH , - CH ( CH3 ) phenyl , CH2 ( hydroxyoxeta 
nyl ) , CH2 ( methyloxetanyl ) , CH2 
( hydroxycyclobutyl ) , 
( hydroxytetrahydropyranyl ) , or - CH ( CH OH ) CH2 
( phenyl ) ; 

[ 0062 ] ( ii ) C3 - 6 cycloalkyl substituted with zero to 3 
substituents independently selected from F , OH , 
CH3 , - C ( CH3 ) 2OH , C ( CH3 ) 2F , OCHz , and 

- OCH ( CH3 ) 2 ; 
[ 0063 ] ( iii ) oxetanyl , tetrahydrofuranyl , tetrahydropyra 
nyl , pyrrolidinyl , piperidinyl , pyrazolyl , thiazolyl , 
bicyclo [ 1 . 1 . 1 ] pentanyl , bicyclo [ 2 . 2 . 1 ] heptanyl , or 4 , 5 , 
6 , 7 - tetrahydropyrazolo [ 1 , 5 - a ) pyrazinyl ; each substi 
tuted with zero to 2 substituents independently selected 
from F , OH , C1 - 4 alkyl , C1 - 4 fluoroalkyl , C ( CH3 ) 
2OH , — CH CHOCHZ , CH2 ( cyclopropyl ) , C3 - 4 
cycloalkyl , - S ( O ) 2CH3 , difluorocyclobutyl , oxetanyl , 
tetrahydropyranyl , pyrimidinyl , fluoropyrmidinyl , and 
methoxypyrimidinyl ; or 

[ 0064 ] ( iv ) phenyl substituted with 1 to 2 substituents 
independently selected from F , CN , - C ( O ) NH2 , and 
- C ( O ) NHCHZ . 

[ 0065 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein : HET is a heteroaryl selected 
from oxazolyl , pyrazolyl , imidazo [ 1 , 2 - b ] pyridazin - 3 - yl , and 
pyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl , wherein said heteroaryl is 
attached to the pyridinyl group in the compound of Formula 
( I ) by a carbon ring atom in the heteroaryl and wherein said 
heteroaryl is substituted with zero to 2 Rb ; 
[ 0066 ] each R , is independently selected from H , F , C1 , 

CN , - NH2 CH3 , OCH3 , cyclopropyl , 
- NHCH2CH2OH , - NHCH _ C ( CH3 ) 2OH , cyanophenyl , 
pyridinyl , and hydroxypyrrolidinyl ; 

[ 0067 ] Riis : 
[ 0068 ] ( i ) _ CH _ CH _ C ( CH3 ) 2OH , CH , CH , C ( CH3 ) 

2F , CH , CHFC ( CH3 ) 2OH , CH CHFC ( CH2OH ) 
20H , or CH CHFC ( CH3 ) 2OCD3 ; 

[ 0069 ] ( ii ) _ CH _ CH _ ( sulfamoylphenyl ) , _ CH CH , 
( fluorotetrahydropyranyl ) , CH2CH2 ( hydrotetrahy 
dropyranyl ) , CH CHF ( hydroxyoxetanyl ) , 
CH _ CH _ C ( O ) ( morpholinyl ) , CH CH ( hydroxy , 

methoxycyclohexyl ) , or CH2CH2 ( dihydroxy , meth 
ylcyclohexyl ) ; 

[ 0070 ] ( iii ) cyclohexyl substituted with C ( CH3 ) 2OH , 
- OCHZ , C ( O ) NHCH3 , C ( O ) NHCH ( CH3 ) 2 , 

C ( O ) NH ( cyclopropyl ) , – NHCUO?CH , , — NHC ( O ) 
C ( CH3 ) - OH , or – NHCOOCH ( OH ) CH ; 

[ 0071 ] ( iv ) piperidinyl , pyrazolyl , or tetrahydropyranyl , 
each substituted with CH , OH , S ( O ) 2CH ( CH3 ) 2 , 
CH2C ( O ) NHCHz , or CH2C ( O ) NHCH CHFC 

( CH3 ) 2OH ; or 
[ 0072 ] ( iv ) 1 - oxa - 7 - azaspiro [ 3 . 5 ] nonanyl ; 

[ 0073 ] Rz is : 
[ 0074 ] ( i ) CH2CH3 , CH2CH2CH3 , - CH ( CH3 ) 2 , 

C ( CH3 ) 3 , CH ( CH3 ) CH2CH3 , CH2CF3 , 
CH _ CH _ CF3 , CH2CH ( CH3 ) F , CH , C ( CH3 ) 2F , 
CH ( CH3 ) CH F , CH ( CH3 ) CH CH F , - CH ( CH3 ) 

CH2OH , C ( CH3 ) 2CH2OH , CH , C ( CH3 ) 2OH , 
CH2CH ( OH ) CH2CH3 CH2CH2CH ( CH3 ) OH , 
CH ( CH3 ) C ( CH3 ) 2OH , - CH ( CH3 ) phenyl , CH2 

( hydroxyoxetanyl ) , CH2 ( methyloxetanyl ) , CH2 
( hydroxycyclobutyl ) , CH2 ( hydroxytetrahydropyra 
nyl ) , or - CH ( CH2OH ) CH2 ( phenyl ) ; 

[ 0075 ] ( ii ) C3 - 5 cycloalkyl substituted with zero to 3 
substituents independently selected from F , OH , 
CHz , C ( CH3 ) 2OH , OCHz , and OCH ( CH3 ) 2 ; 

[ 0076 ] ( iii ) oxetanyl , tetrahydrofuranyl , fluorotetrahy 
drofuranyl , difluorotetrahydrofuranyl , hydroxytetrahy 
drofuranyl , tetrahydropyranyl , fluorotetrahydropyra 
nyl , hydroxypropyl thiazolyl , trifluoropropanoyl 
piperidinyl , bicyclo [ 1 . 1 . 1 ] pentanyl , pyrimidinyl 
pyrrolidinyl , fluoropyrimidinyl - pyrrolidinyl , 
methoxypyrimidinyl - pyrrolidinyl , tetrahydropyranyl 
pyrazolyl , oxetanyl - pyrazolyl , difluoroethylpyrazolyl , 
or methylsulfamylpiperidinyl ; or 

[ 0077 ] ( iv ) phenyl substituted with 1 to 2 substituents 
independently selected from F , CN , - C ( O ) NH2 , and 

C ( O ) NHCHZ . 
[ 0078 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein HET is a heteroaryl selected 
from imidazo [ 1 , 2 - b ] pyridazin - 3 - yl and pyrazolo [ 1 , 5 - a ] py 
rimidin - 3 - yl , each substituted with zero to 2 Rb ; and R1 , Rz , 
and R , are defined in the first aspect . Included in this 
embodiment are compounds in which HET is imidazo [ 1 , 2 
b ] pyridazin - 3 - yl or pyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl substi 
tuted with Cl or CN . Also included are compounds in 
which Rz is - CH ( CH3 ) 2 . 
[ 0079 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein ET is pyrazolo 1 , 5 - a ] pyrimi 
din - 3 - yl substituted with zero to 2 Rv ; each R , is indepen 
dently H , F , C1 , CN , - NH2 , or cyclopropyl ; R , is : ( i ) 
- CH2CH2C ( CH3 ) 2F , - CH2CH2C ( CH3 ) 2CN , 
- CH CHFC ( CH3 ) 2OH , CH CHFC ( CH2OH ) 2OH , 
_ CH , CHFC ( CH2 ) , OCHF3 , CH , CHFC ( CH2 ) , OCD , 
CH2CH2CH2S ( O ) 2CH3 , or - CH2CH2CH ( CH3 ) NHC ( O ) 

CH3 ; ( ii ) CH2CH2 ( sulfamoylphenyl ) , CH2CH2 ( fluoro 
tetrahydropyranyl ) , CH2CH2 ( hydrotetrahydropyranyl ) , 
CH , CHF ( hydroxyoxetanyl ) , CH2CH2C ( O ) ( morpholi 

nyl ) , CH2CH2 ( hydroxy , methoxycyclohexyl ) , or 
- CH2CH2 ( dihydroxy , methylcyclohexyl ) ; ( iii ) cyclohexyl 
substituted with _ C ( CH3 ) 2OH , OCH3 , OCH2CH3 , 

C ( O ) NHCH2 , CO ) NHCH ( CH3 ) 2 , C ( O ) NH ( cyclo 
propyl ) , – NHCUO?CH , , - NHC ( O ) C ( CH3 ) 2OH , or 
- NHC ( O ) CH ( OH ) CHz ; ( iv ) piperidinyl , pyrazolyl , or tet 
rahydropyranyl , each substituted with CH , OH , S ( O ) 
2CH ( CH3 ) 2 , CH _ C ( O ) NHCH3 , or CH2C ( O ) 
NHCH _ CHFC ( CH3 ) 2OH ; or ( v ) 1 - oxa - 7 - azaspiro [ 3 . 5 ] 
nonanyl ; and R2 is : ( i ) CH2CH3 , CH2CH2CH3 , CH 
( CH3 ) 2 , - C ( CH3 ) 3 , - CH ( CH3 ) CH2CH3 , _ CH _ CF3 , 
- CH2CF2CH3 - CH2CH2CF3 , CH ( CH3 ) CH F , 
CH , CH ( CH3 ) F , CH , CHFCH2CH3 , 
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CH , CH , CHFCH , CHÚC ( CH? ) , F , CH ( CH3 ) . 
CH _ CH F , CH , CH CH , OH , CH ( CH3 ) CH , OH , 
- C ( CH3 ) 2CH2OH , CH2C ( CH3 ) 2OH , CH2CH ( OH ) 
CH2CH3 - CH2CH2CH ( CH3 ) OH , CH ( CH3 ) C ( CH3 ) 
20H , CH ( CH3 ) phenyl , CH2 ( hydroxyoxetanyl ) , - CH2 
( methyloxetanyl ) , CH2 ( hydroxycyclobutyl ) , CH2 
( hydroxytetrahydropyranyl ) , or CH ( CH2OH ) CH2 
( phenyl ) ; ( ii ) C3 - 5 cycloalkyl substituted with zero to 3 
substituents independently selected from F , OH , CH3 , 
- C ( CH3 ) 2OH , — OCH3 , and — OCH ( CH3 ) 2 ; ( iii ) oxetanyl , 
tetrahydrofuranyl , fluorotetrahydrofuranyl , difluorotetrahy 
drofuranyl , hydroxytetrahydrofuranyl , tetrahydropyranyl , 
fluorotetrahydropyranyl , hydroxypropyl thiazolyl , trifluoro 
propanoyl - piperidinyl , bicyclo [ 1 . 1 . 1 ] pentanyl , bicyclo [ 2 . 2 . 
1 ] heptanyl , pyrimidinyl - pyrrolidinyl , fluoropyrimidinyl 
pyrrolidinyl , methoxypyrimidinyl - pyrrolidinyl , 
tetrahydropyranyl - pyrazolyl , oxetanyl - pyrazolyl , difluoro 
ethylpyrazolyl , or methylsulfamylpiperidinyl ; or ( iv ) phenyl 
substituted with 1 to 2 substituents independently selected 
from F , CN , - C ( O ) NH2 , - C ( O ) NHCH3 , and C ( O ) 
CH _ CF3 . Included in this embodiment are compounds in 
which R , is H , C1 , or — CN . Also included are compounds 
in which Rj is CH2CHFC ( CH3 ) 2OH . 
[ 0080 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein HET is pyrazolo [ 1 , 5 - a ] pyrimi 
din - 3 - yl substituted with zero to 2 Ro ; each R , is indepen 
dently H , F , C1 , CN , — NH2 , or cyclopropyl ; R , is : ( i ) 
— CH , CH , C ( CHZ ) , F , CH , CHFC ( CHZ ) , OH , 
- CH CHFC ( CH , OH , OH , or CH CHFC ( CH3 ) 2OCD3 ; 

( ii ) - CH2CH2 ( sulfamoylphenyl ) , CH2CH2 ( fluorotetra 
hydropyranyl ) CH2CH ( hydrotetrahydropyranyl ) , 
CH CHF ( hydroxyoxetanyl ) , CH2CH2C ( O ) ( morpholi 

nyl ) , CH2CH2 ( hydroxy , methoxycyclohexyl ) , or 
- CH2CH2 ( dihydroxy , methylcyclohexyl ) ; ( iii ) cyclohexyl 
substituted with — C ( CH3 ) , OH , — OCHz , - C ( O ) NHCHZ , 

C ( O ) NHCH ( CH? ) , C ( O ) NH ( cyclopropyl ) , – NHC 
( O?CH , , NHC ( OC ( CH3 ) 2OH , or – NHCOOCH ( OH ) 
CH3 ; ( iv ) piperidinyl , pyrazolyl , or tetrahydropyranyl , each 
substituted with — CH OH , S ( O ) 2CH ( CH3 ) 2 , CH2C 
( O ) NHCH? , or — CH , C ( O ) NHCH , CHFC ( CH3 ) 2OH ; or ( v ) 
1 - oxa - 7 - azaspiro [ 3 . 5 ] nonanyl ; and Rz is : ( i ) - CH2CH3 , 
- CH2CH2CH3 , CH ( CH3 ) 2 , C ( CH3 ) 3 , - CH ( CH3 ) 
CH , CHz , CH , CF3 , CH , CH , CF3 , CH , CH ( CH3 ) F , 
CH _ C ( CH3 ) 2F , CH ( CH3 ) CH F , - CH ( CH3 ) CH2CH2F , 

- CH ( CH3 ) CH2OH , C ( CH3 ) 2CH2OH , CH2C ( CH3 ) 
2OH , CH2CH ( OH ) CH2CH3 , CH2CH2CH ( CH3 ) OH , 
_ CH ( CH3 ) C ( CH3 ) 2OH , CH ( CH , phenyl , CH2 ( hy 

droxyoxetanyl ) , - CH2 ( methyloxetanyl ) , - CH2 ( hydroxy 
cyclobutyl ) , CH , ( hydroxytetrahydropyranyl ) , or _ CH 
( CH2OH ) CH2 ( phenyl ) ; ( ii ) C3 - 5 cycloalkyl substituted with 
zero to 3 substituents independently selected from F , OH , 
- CHz , - C ( CHZ ) , OH , OCHz , and — OCH ( CH3 ) 2 ; ( iii ) 
oxetanyl , tetrahydrofuranyl , fluorotetrahydrofuranyl , difluo 
rotetrahydrofuranyl , hydroxytetrahydrofuranyl , tetrahydro 
pyranyl , fluorotetrahydropyranyl , hydroxypropyl thiazolyl , 
trifluoropropanoyl - piperidinyl , bicyclo [ 1 . 1 . 1 ] pentanyl , 
bicyclo [ 2 . 2 . 1 ] heptanyl , pyrimidinyl - pyrrolidinyl , fluoropy 
rimidinyl - pyrrolidinyl , methoxypyrimidinyl - pyrrolidinyl , 
tetrahydropyranyl - pyrazolyl , oxetanyl - pyrazolyl , difluoro 
ethylpyrazolyl , or methylsulfamylpiperidinyl ; or ( iv ) phenyl 
substituted with 1 to 2 substituents independently selected 
from F , CN , - C ( O ) NH2 , - C ( O ) NHCH3 , and C ( O ) 
CH , CFz . Included in this embodiment are compounds in 

which R , is H , CI , or — CN . Also included are compounds 
in which R , is - CH2CHFC ( CH3 ) 2OH . 
[ 0081 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein HET is imidazo [ 1 , 2 - b ] pyridazin 
3 - yl substituted with zero to 1 Rb ; Rb is H , C1 , CN , 
- NH2 , CH3 , CHF2 , OCH3 , NHCH2CH2OH , 
- NHCH _ C ( CH3 ) 2OH , or hydroxypyrrolidinyl ; R , is ( i ) 
_ CH , CH , C ( CH3 ) 2 , — CH , CH , C ( CHZ ) , OH , CH , CF , C 
( CH3 ) 2OH , CH CHFC ( CH3 ) 2OH , or CH CHFC ( CH3 ) 
2F ; ( ii ) cyclohexyl substituted with OH , - C ( CH3 ) 2OH , 

C ( CH3 ) OCHE , N ( CH3 ) 2 , NHCUOCH , , or – NHC 
( O ) OCHz ; or ( iii ) CH2CH2 ( pyridinyl ) , CH2CH2 ( thio 
phenyl ) , - CH2CH2 ( hydroxycyclopentyl ) , CH CHF ( pip 
eridinyl ) , CH CHF ( dimethyl tetrahydropyranyl ) , or 
CH2CH2CH2 ( imidazolyl ) ; and Rz is ( i ) CH2CH3 , 
CH ( CH3 ) , CH ( CH? ) CH2CH4 , 2C ( CH , ) , 
CH2CH2CHF2 , CH2CH2CF3 , - CH ( CH3 ) CH F , 
CH _ C ( CH3 ) 2F , CH ( CH3 ) CH2OH , or CH2C ( CH3 ) 

2OH ; ( ii ) C3 - 6 cycloalkyl substituted with zero to 2 substitu 
ents independently selected from H , CH3 , OCHZ , 

C ( CH3 ) 2OH , and C ( CH3 ) 2F ; or ( iii ) oxetanyl , tetrahy 
drofuranyl , tetrahydropyranyl , pyrrolyl , pyrazolyl , pyrro 
lidinyl , or 4 , 5 , 6 , 7 - tetrahydropyrazolo [ 1 , 5 - a ) pyrazinyl , each 
substituted with zero to 2 substituents independently 
selected from OH , CH3 , CH2CH3 , - CH ( CH3 ) 2 , 
- CH2CH ( CH3 ) 2 , CHF2 , — CH CHF2 , CH2CF3 , 
CH2CH2CH F , CH CF2CH3 - CH2C ( CH3 ) 2F , 

- CH2CH2OCH3 - CH2 ( cyclopropyl ) , cyclopropyl , 
cyclobutyl , difluorocyclobutyl , and fluoropyrimidinyl . 
Included in this embodiment are compounds in which R , is 
CH CHFC ( CH3 ) 2OH . Also included are compounds in 

which Rz is - CH ( CH3 ) 2 , oxetanyl , or pyrazolyl substituted 
with zero to 2 substituents independently selected from 
CH , CH2CH3 , CH ( CH3 ) 2 , CH CH ( CH3 ) 2 , 
CHF2 , CH CHF2 , CH , CF3 , CH CH CH , F , 
CH , CF2CH3 , CH , C ( CH3 ) 2F , CH CH OCH3 , 
CH2 ( cyclopropyl ) , cyclopropyl , cyclobutyl , difluorocy 

clobutyl , and fluoropyrimidinyl . 
[ 0082 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein HET is imidazo [ 1 , 2 - b ] pyridazin 
3 - yl substituted with zero to 1 Rb ; Rb is H , C1 , CN , 
- NH2 , CHz , _ OCHz , — NHCH , CH , OH , — NHCH C 
( CH3 ) 2OH , or hydroxypyrrolidinyl ; R is CH CH C 
( CH3 ) 2OH or cyclohexyl substituted with C ( CH3 ) 2OH ; 
and Rz is - CH ( CH3 ) 2 , - CH ( CH3 ) CH2OH , CH2C ( CH3 ) 
2OH , cyclopropyl , oxetanyl , tetrahydrofuranyl , or 
hydroxytetrahydrofuranyl . Included in this embodiment are 
compounds in which R , is CH CHFC ( CH3 ) 2OH . Also 
included are compounds in which Rz is - CH ( CH3 ) 2 or 
oxetanyl . 
[ 0083 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein HET is a heteroaryl selected 
from oxazolyl and pyrazolyl , each substituted with zero to 2 
Rb ; and R1 , Rz , and R , are defined in the first aspect . 
Included in this embodiment are compounds in which HET 
is oxazolyl or pyrazolyl substituted with cyanophenyl or 
pyridinyl . Also included are compounds in which Rz is 
- CH ( CH3 ) 2 . 
100841 One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is C3 - 6 alkyl substituted with 
1 to 4 substituents independently selected from F , CN , 
OH , OCH3 , OCD3 , - NHC ( O ) ( C1 - 3 alkyl ) , - S ( O ) 

2 ( C1 - 3 alkyl ) , and C1 - 2 fluoroalkoxy ; and HET and Rz are 
defined in the first aspect . Included in this embodiment are 
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compounds in which R , is C4 - 6 alkyl substituted with 1 to 4 
substituents independently selected from F , CN , OH , 
- OCH3 , and — OCD3 ; and compounds in which R , is 
pentyl substituted with 1 to 4 substituents independently 
selected from F , OH , OCH3 , OCHF2 , OCD3 , and 
- S ( O ) 2CHz . Also included are compounds in which R , is 
- CH2CF2C ( CH3 ) 2OH , - CH2CH2C ( CH3 ) 2CN , 
- CH2CH2C ( CH3 ) 2F , CH , CH , C ( CH3 ) 2OH , 
= CH - CH - C ( CH3 ) , CHACH - CH ( CH , NHCUO?CH , 
CH2CH2CH2S ( O ) 2CH3 , CH CHFC ( CH2OH ) 2OH , 

- CH2CHFC ( CH3 ) 2F , CH , CHFC ( CH3 ) 2OCD3 , 
CH _ CHFC ( CH3 ) 2OCHF2 , and — CH2CHFC ( CH3 ) 2OH . 

[ 0085 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is Cz , alkyl substituted with 
1 to 4 substituents independently selected from F , OH , 
- OCHz , and OCD3 ; and HET and Rz are defined in the 

first aspect . Included in this embodiment are compounds in 
which R , is C4 - 6 alkyl substituted with 1 to 4 substituents 
independently selected from F , OH , OCH? , and 
- OCD3 ; and compounds in which R is pentyl substituted 

with 1 to 4 substituents independently selected from F , 
- OH , OCHz , and OCDz . Also included are com 
pounds in which R , is — CH2CH2C ( CH3 ) 2OH , CH2CH2C 
( CH3 ) 2F , CH CHFC ( CH3 ) 2OH , CH CHFC ( CH2OH ) 
2OH , or CH2CHFC ( CH3 ) 20CD3 . 
[ 0086 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is — ( CR , RJ ) 1 - 3R , or 
— ( CH2 ) 1 - 3C ( O ) R , wherein R , is phenyl , tetrahydropyra 
nyl , oxetanyl , morpholinyl , piperidinyl , imidazolyl , thiophe 
nyl , pyridinyl , or C4 - 6 cycloalkyl , each substituted with zero 
to 3 substituents independently selected from F , C1 , OH , 
C1 - 3 alkyl , C1 - 2 alkoxy , and - S ( O ) 2NH2 ; and HET , R3 , and 
R , are defined in the first aspect . Included in this embodi 
ment are compounds in which R , is – ( CR , R , ) 1 - 3R , or 
— ( CH ) - 2C ( O ) R , or compounds in which R , is — ( CR , R , ) 

3R , or — ( CH2 ) 2C ( O ) RX , wherein R , is phenyl , tetrahydro 
pyranyl , oxetanyl , morpholinyl , or C4 - 6 cycloalkyl , each 
substituted with zero to 3 substituents independently 
selected from F , OH , CH3 , OCH3 , and - S ( O ) 2NH2 . 
Also included are compounds in which R , is _ CH2CH2 
( hydroxytetrahydropyranyl ) , CH2CH2 ( fluorotetrahydro 
pyranyl ) , CH2CH2 ( sulfamoylphenyl ) , CH CHF ( hy 
droxyoxetanyl ) , CH CH ( dihydroxy , methylcyclohexyl ) , 
CH2CH2C ( O ) ( morpholinyl ) , CH2CH2 ( hydroxy , 

methoxycyclohexyl ) , CH CHF ( dimethyltetrahydropyra 
nyl ) , CH CHF ( piperidinyl ) , CH CHF ( dimethyltetra 
hydropyranyl ) , CH2CH2 ( thiophenyl ) , CH2CH2CH2 
imidazolyl ) , CH2CH2 ( pyridinyl ) , or CH2CH2 
( hydroxycyclopentyl ) . 
[ 0087 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is — ( CRR ) ) 1 - 3R , or 
— ( CH2 ) 1 - 3 C ( O ) R , , wherein R , is phenyl , tetrahydropyra 
nyl , oxetanyl , morpholinyl , or C4 - 6 cycloalkyl , each substi 
tuted with zero to 3 substituents independently selected from 
F , C1 , OH , C1 - 3 alkyl , C1 - 2 alkoxy , and - S ( O ) 2NH2 ; and 
HET , Rz , and R , are defined in the first aspect . Included in 
this embodiment are compounds in which R , is ( CR , R ) 
1 - 2R , or ( CH2 ) 1 - 2C ( O ) R , or compounds in which R is 
— ( CR , R , ) 2R , or — ( CH2 ) 2C ( O ) R , , wherein R , is phenyl , 
tetrahydropyranyl , oxetanyl , morpholinyl , or C4 - 6 
cycloalkyl , each substituted with zero to 3 substituents 
independently selected from F , C1 , OH , CH3 , OCH3 , 
and - S ( O ) 2NH2 . Also included are compounds in which R? 
is – CH2CH2 ( sulfamoylphenyl ) , CH2CH2 ( fluorotetrahy - 

dropyranyl ) , CH2CH ( hydrotetrahydropyranyl ) , 
CH2CHF ( hydroxyoxetanyl ) , CH2CH2C ( O ) ( morpholi 

nyl ) , CH2CH2 ( hydroxy , methoxycyclohexyl ) , or 
- CH2CH2 ( dihydroxy , methylcyclohexyl ) . 
[ 0088 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is C4 - 6 cycloalkyl substituted 
with - OH , C1 - 4 hydroxyalkyl , C1 - 3 alkoxy , — ( CH2 ) 1 - 30 
( C1 - 2 alkyl ) , N ( C1 - 2 alkyl ) 2 , - C ( O ) NH ( C1 - 4 alkyl ) , 

C ( O ) NH ( C26 cycloalkyl ) , NHC ( O ) ( C . alkyl ) , 
— NHC ( O ) O ( C1 - 3 alkyl ) , or — NHC ( O ) ( C1 - 4 hydroxyalkyl ) ; 
and HET and R3 are defined in the first aspect . Included in 
this embodiment are compounds in which R , is Cs . 
cycloalkyl substituted with OH , C2 - 4 hydroxyalkyl , C1 - 2 
alkoxy , ( CH2 ) , OCHA , _ N ( CH? ) , C ( O ) NHOC 
alkyl ) , - C ( O ) NH ( C3 - 4 cycloalkyl ) , — NHC ( O ) ( C1 - 2 alkyl ) , 
or — NHC ( O ) ( C2 - 4 hydroxyalkyl ) ; and compounds in which 
R1 is cyclohexyl substituted with C2 - 4 hydroxyalkyl , C1 - 2 
alkoxy , C ( O ) NH ( C1 - 3 alkyl ) , C ( O ) NH ( C3 - 4 
cycloalkyl ) , — NHC ( O ) ( C1 - 2 alkyl ) , or — NHC ( O ) ( C2 - 4 
hydroxyalkyl ) . Also included are compounds in which R , is 
cyclohexyl substituted with — OH , C ( CH3 ) 2OH , C1 - 2 
alkoxy , - C ( CH3 ) 2OCHz , — N ( CH3 ) 2 , - C ( O ) NHCH3 , 

C ( O ) NHCH ( CH3 ) , C ( O ) NH ( cyclopropyl ) , – NHC 
( O ) CH , , - NHCOOCH3 , NHCUOC ( CH? ) OH , or 
_ NHCUOCH ( OH ) CH? . 

[ 0089 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is C4 - 6 cycloalkyl substituted 
with C1 - 4 hydroxyalkyl , C1 - 3 alkoxy , - C ( O ) NH ( C1 - 4 alkyl ) , 
- C ( O ) NH ( C3 - 6 cycloalkyl ) , NHC ( O ) ( C1 - 3 alkyl ) , or 
— NHC ( O ) ( C1 - 4 hydroxyalkyl ) ; and HET and Rz are defined 

in the first aspect . Included in this embodiment are com 
pounds in which R , is C5 - 6 cycloalkyl substituted with C2 - 4 
hydroxyalkyl , C1 - 2 alkoxy , - C ( O ) NH ( C1 - 3 alkyl ) , C ( O ) 
NH ( C3 - 4 cycloalkyl ) , NHC ( O ) ( C1 - 2 alkyl ) , or — NHC ( O ) 
( C2 - 4 hydroxyalkyl ) ; and compounds in which R , is cyclo 
hexyl substituted with C2 - 4 hydroxyalkyl , C1 - 2 alkoxy , 

C ( O ) NH ( C1 - 3 alkyl ) , C ( O ) NH ( C3 - 4 cycloalkyl ) , 
- NHC ( O ) ( C1 - 2 alkyl ) , or — NHC ( O ) ( C2 - 4 hydroxyalkyl ) . 
Also included are compounds in which R , is cyclohexyl 
substituted with C ( CH3 ) 2OH , OCH3 , C ( O ) NHCH3 , 

C ( O ) NHCH ( CH ) 2 , CO ) NH ( cyclopropyl ) , – NHC 
( O ) CH , _ NHC ( O ) C ( CH3 ) 2OH , or – NHCUOCH ( OH ) 
CHZ . 
[ 0090 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is tetrahydrofuranyl , tetra 
hydropyranyl , piperidinyl , piperazinyl , pyrrolyl , pyrazolyl , 
imidazolyl , or triazolyl , each substituted with zero to 2 
substituents independently selected from C1 - 4 hydroxyalkyl , 
- S ( O ) 2 ( C1 - 3 alkyl ) , — CH C ( O ) NH ( C1 - 3 alkyl ) , — CHC 
( O ) NH ( C1 - 6 hydroxyalkyl ) , CH2C ( O ) NH ( C1 - 6 fluoro 
alkyl ) , and — CH C ( O ) NH ( C1 - 6 hydroxy - fluoroalkyl ) ; and 
HET and R3 are defined in the first aspect . Included in this 
embodiment are compounds in which R , is tetrahydrofura 
nyl , tetrahydropyranyl , piperidinyl , or piperazinyl , each sub 
stituted with zero to 1 substituent selected from C1 - 2 
hydroxyalkyl , - S ( O ) , ( C - 3 alkyl ) , CH , C ( O ) NH ( C - 2 
alkyl ) , CH - C ( O ) NH ( C3 - 6 hydroxyalkyl ) , — CH C ( O ) NH 
( C3 - 6 fluoroalkyl ) , and CH C ( O ) NH ( C3 - 6 hydroxy - fluoro 
alkyl ) ; and compounds in which R , is pyrrolyl , pyrazolyl , 
imidazolyl , or triazolyl , each substituted with zero to 1 
substituent selected from C1 - 2 hydroxyalkyl , - S ( O ) 2 ( C1 - 3 
alkyl ) , CH C ( O ) NH ( C1 - 2 alkyl ) , CH , C ( O ) NH ( C3 - 6 
hydroxyalkyl ) , CH2C ( O ) NH ( C3 - 6 fluoroalkyl ) , and 
CH C ( O ) NH ( C3 - 6 hydroxy - fluoroalkyl ) . Also included in 
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this embodiment are compounds in which R , is piperidinyl , 
pyrazolyl , or tetrahydropyranyl , each substituted with 
- CH2OH , - S ( O ) 2CH ( CH3 ) 2 , CH2C ( O ) NHCHz , or 
CHÚC ( O ) NHCH , CHFC ( CH? ) OH . 

[ 0091 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is C , s alkyl , C , fluoroalkyl , 
C2 . 5 hydroxyalkyl , ( CH ) - R , , - CH ( CH3 ) R , , or — CH 
( CH2OH ) CH R , , wherein R , is C4 - 6 cycloalkyl , oxetanyl , 
tetrahydrofuranyl , tetrahydropyranyl , or phenyl , each sub 
stituted with zero to 1 substituent selected from OH and 
CHz ; and HET and Ry are defined in the first aspect . 

Included in this embodiment are compounds in which Rz is 
C2 - 4 alkyl , C2 - 4 fluoroalkyl , or C3 - 5 hydroxyalkyl or com 
pounds in which R , is — ( CH ) R , , - CH ( CH2 ) R . , or 
- CH ( CH2OH ) CH R , wherein R , is C4 - 5 cycloalkyl , oxeta 

nyl , tetrahydrofuranyl , tetrahydropyranyl , or phenyl , each 
substituted with zero or 1 substituent selected from — OH 
and CHz . Also included in this embodiment are com 
pounds in which Rz is CH2CH3 , CH2CH2CH3 , CH 
( CH3 ) 2 , C ( CH3 ) 3 , - CH ( CH3 ) CH2CH3 , CH CHF2 , 
- CH , CF , CH , CF , CH , CH , CH , CHF , , 
CH _ CH _ CF3 , CH CHFCH2CH3 , CH CH CHFCHz , 

- CH2CH ( CH3 ) F , CH2C ( CH3 ) 2F , CH ( CH3 ) CH F , 
- CH ( CH3 ) CH CH F , CH CH CH2OH , CH ( CH3 ) 

CH , OH , C ( CH3 ) 2CH2OH , CH , C ( CH3 ) 2OH , — CH CH 
( OH ) CH2CH3 , - CH2CH2CH ( CH3 ) OH , - CH ( CH3 ) C 
( CH3 ) 2OH , CH ( CH3 ) phenyl , - CH ( hydroxyoxetanyl ) , 
— CH ( methyloxetanyl ) , — CH ( hydroxycyclobutyl ) , 
CH , ( hydroxytetrahydropyranyl ) , or - CH ( CH2OH ) CH2 

( phenyl ) . 
[ 0092 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein Rz is C2 - 5 alkyl , C2 - 5 fluoroalkyl , 
C2 - 5 hydroxyalkyl , ( CH2 ) - 3R _ , - CH ( CH3 ) R , , or CH 
( CH2OH ) CH _ R _ , wherein R , is C4 - 6 cycloalkyl , oxetanyl , 
tetrahydrofuranyl , tetrahydropyranyl , or phenyl , each sub 
stituted with zero to 1 substituent selected from – OH and 
- CHz ; and HET and R , are defined in the first aspect . 
Included in this embodiment are compounds in which R , is 
C2 - 4 alkyl , C2 - 4 fluoroalkyl , or C3 - 5 hydroxyalkyl or com 
pounds in which Rz is – ( CH2 ) 1 - 2R2 , - CH ( CH3 ) R , , or 
- CH ( CH OH ) CH , R , , wherein R , is C4 - 5 cycloalkyl , oxeta 
nyl , tetrahydrofuranyl , tetrahydropyranyl , or phenyl , each 
substituted with zero or 1 substituent selected from – OH . 
and CHz . Also included in this embodiment are com 
pounds in which Rz is CH CH3 , CH2CH2CH3 , CH 
( CH3 ) 2 , C ( CH3 ) 3 , CH ( CH3 ) CH2CH3 CH2CF3 , 
- CH2CH2CF3 , CH2CH ( CH3 ) F , CH _ C ( CH3 ) 2F , CH 
( CH3 ) CH F , CH ( CH3 ) CH CH _ F , - CH ( CH3 ) CH , OH , 
- C ( CH3 ) 2CH2OH , CH2C ( CH3 ) 2OH , CH2CH ( OH ) 
CH2CH3 CH2CH2CH ( CH3 ) OH , CH ( CH3 ) C ( CH3 ) 
2OH , CH ( CH3 ) phenyl , CH ( hydroxyoxetanyl ) , — CH2 
( methyloxetanyl ) , CH2 ( hydroxycyclobutyl ) , CH2 
( hydroxytetrahydropyranyl ) , or - CH ( CH2OH ) CH2 
( phenyl ) . 
[ 0093 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is Cz . cycloalkyl substituted 
with zero to 3 substituents independently selected from F , 
Cl , CN , OH , C1 - 3 alkyl , C1 - 3 fluoroalkyl , C1 - 4 hydroxy 
alkyl , C1 - 4 alkoxy , - C ( O ) NH2 , C ( O ) NH ( C1 - 3 alkyl ) , and 
- C ( O ) ( C1 - 3 fluoroalkyl ) ; and HET and R , are defined in the 
first aspect . Included in this embodiment are compound in 
which Rz is C3 - 6 cycloalkyl substituted with zero to 3 
substituents independently selected from F , C1 , CN , 
- OH , C1 - 2 alkyl , C1 - 3 fluoroalkyl , C1 - 3 hydroxyalkyl , and 

C1 - 3 alkoxy . Also included are compounds in which Rz is 
C3 - 5 cycloalkyl substituted with zero to 3 substituents inde 
pendently selected from F , OH , CHz , C ( CH3 ) 2F , 
- C ( CH3 ) 2OH , - OCH3 , and — OCH ( CH3 ) 2 
[ 0094 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is Cz , cycloalkyl substituted 
with zero to 3 substituents independently selected from F , 
Cl , CN , - OH , C1 - 3 alkyl , C1 - 3 fluoroalkyl , C1 - 4 hydroxy 
alkyl , C , a alkoxy , - C ( O ) NH , , - C ( O ) NH ( C1 - 3 alkyl ) , and 
- C ( O ) ( C1 - 3 fluoroalkyl ) ; and HET and R , are defined in the 
first aspect . Included in this embodiment are compound in 
which Rz is C3 - 6 cycloalkyl substituted with zero to 3 
substituents independently selected from F , C1 , CN , 
- OH , C1 - 2 alkyl , C1 - 2 fluoroalkyl , C1 - 2 hydroxyalkyl , and 
C1 - 3 alkoxy . Also included are compounds in which Rz is 
C3 - 5 cycloalkyl substituted with zero to 3 substituents inde 
pendently selected from F , OH , CH3 , C ( CH3 ) 2OH , 
- OCH3 , and — OCH ( CH3 ) 2 : 
[ 0095 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein Rz is oxetanyl , tetrahydrofura 
nyl , tetrahydropyranyl , pyrrolidinyl , piperidinyl , pyrrolyl , 
pyrazolyl , thiazolyl , bicyclo [ 1 . 1 . 1 ] pentanyl , bicyclo [ 2 . 2 . 1 ] 
heptanyl , or 4 , 5 , 6 , 7 - tetrahydropyrazolo [ 1 , 5 - a ] pyrazinyl , 
each substituted with zero to 2 substituents independently 
selected from F , OH , C1 - 4 alkyl , C1 - 3 hydroxyalkyl , C1 - 4 
fluoroalkyl , - CH2 ( C3 - 6 cycloalkyl ) , — ( CH2 ) 1 - 30 ( C1 - 3 
alkyl ) , - C ( O ) ( C1 - 3 fluoroalkyl ) , - S ( O ) 2 ( C1 - 3 alkyl ) , C3 - 6 
cycloalkyl , C3 - 6 fluorocycloalkyl , oxetanyl , tetrahydrofura 
nyl , tetrahydropyranyl , pyrimidinyl , fluoropyrimidinyl , and 
methoxypyrimidinyl ; and HET and R? are defined in the first 
aspect . Included in this embodiment are compounds in 
which Rz is oxetanyl , tetrahydrofuranyl , tetrahydropyranyl , 
pyrrolidinyl , piperidinyl , pyrrolyl , pyrazolyl , thiazolyl , bicy 
clo [ 1 . 1 . 1 ] pentanyl , bicyclo [ 2 . 2 . 1 ] heptanyl , or 4 , 5 , 6 , 7 - tetra 
hydropyrazolo [ 1 , 5 - a ] pyrazinyl , each substituted with zero to 
2 substituents independently selected from F , OH , C1 - 3 
alkyl , C1 - 2 hydroxyalkyl , C1 - 4 fluoroalkyl , ( CH2 ) 
30CHZ , CH2 ( C3 - 4 cycloalkyl ) , C ( O ) ( C1 - 2 fluoroalkyl ) , 
- S ( O ) 2 ( C1 - 2 alkyl ) , C3 - 6 cycloalkyl , C4 - 6 fluorocycloalkyl , 
oxetanyl , tetrahydrofuranyl , tetrahydropyranyl , pyrimidinyl , 
fluoropyrimidinyl , and methoxypyrimidinyl . Also included 
are compounds in which Rz is oxetanyl , tetrahydrofuranyl , 
tetrahydropyranyl , pyrrolidinyl , piperidinyl , pyrrolyl , pyra 
zolyl , thiazolyl , bicyclo [ 1 . 1 . 1 ] pentanyl , bicyclo [ 2 . 2 . 1 ] hep 
tanyl , or 4 , 5 , 6 , 7 - tetrahydropyrazolo [ 1 , 5 - a ] pyrazinyl , each 
substituted with zero to 2 substituents independently 
selected from F , OH , C1 - 4 alkyl , CHF2 , 
CH , CH , CH F , CH , CF , CH3 - CH , CHF2 , 

- CH2CF3 , CH , C ( CH3 ) 2F , C ( O ) CH2CF3 , 
CH CHOCHZ , CH2 ( cyclopropyl ) , - S ( O ) CHz , cyclo 

propyl , cyclobutyl , difluorocyclobutyl , oxetanyl , tetrahydro 
furanyl , tetrahydropyranyl , pyrimidinyl , fluoropyrimidinyl , 
and methoxypyrimidinyl . 
[ 0096 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein Rz is oxetanyl , tetrahydrofura 
nyl , tetrahydropyranyl , pyrrolidinyl , piperidinyl , pyrazolyl , 
thiazolyl , bicyclo [ 1 . 1 . 1 ] pentanyl , or bicyclo [ 2 . 2 . 1 ] heptanyl , 
each substituted with zero to 2 substituents independently 
selected from F , OH , C1 - 3 alkyl , C1 - 3 hydroxyalkyl , C1 - 3 
fluoroalkyl , - C ( O ) ( C1 - 3 fluoroalkyl ) , - S ( O ) 2 ( C1 - 3 alkyl ) , 
oxetanyl , tetrahydrofuranyl , tetrahydropyranyl , pyrimidinyl , 
fluoropyrimidinyl , and methoxypyrimidinyl ; and HET and 
R , are defined in the first aspect . Included in this embodi 
ment are compounds in which Rz is oxetanyl , tetrahydro 
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furanyl , tetrahydropyranyl , pyrrolidinyl , piperidinyl , pyra 
zolyl , thiazolyl , bicyclo [ 1 . 1 . 1 ] pentanyl , or bicyclo [ 2 . 2 . 1 ] 
heptanyl , each substituted with zero or 1 substituent selected 
from F , OH , C1 - 2 alkyl , C1 - 2 hydroxyalkyl , C1 - 2 fluoro 
alkyl , C ( O ) ( C1 - 2 fluoroalkyl ) , - S ( O ) 2 ( C1 - 2 alkyl ) , oxeta 
nyl , tetrahydrofuranyl , tetrahydropyranyl , pyrimidinyl , fluo 
ropyrimidinyl , and methoxypyrimidinyl . Also included are 
compounds in which Rz is oxetanyl , tetrahydrofuranyl , fluo 
rotetrahydrofuranyl , difluorotetrahydrofuranyl , hydroxytet 
rahydrofuranyl , tetrahydropyranyl , fluorotetrahydropyranyl , 
hydroxypropyl thiazolyl , trifluoropropanoyl - piperidinyl , 
bicyclo [ 1 . 1 . 1 ] pentanyl , pyrimidinyl - pyrrolidinyl , fluoropy 
rimidinyl - pyrrolidinyl , methoxypyrimidinyl - pyrrolidinyl , 
tetrahydropyranyl - pyrazolyl , oxetanyl - pyrazolyl , difluoro 
ethylpyrazolyl , or methylsulfamylpiperidinyl . 
[ 0097 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof wherein R , is phenyl substituted with 
zero to 3 substituents independently selected from F , C1 , 
— CN , OH , - C ( O ) NH , , - C ( O ) NH ( C . z alkyl ) , and 
- C ( O ) ( C1 - 3 fluoroalkyl ) ; and HET and R , are defined in the 
first aspect . Included in this embodiment are compounds in 
which R , is phenyl substituted with zero to 2 or with 1 to 2 
substituents independently selected from F , C1 , CN , 
- C ( O ) NH , , and _ C ( O ) NHCHz . Also included are com 
pounds in which Rz is phenyl substituted with 1 to 2 
substituents independently selected from F , CN , C ( O ) 
NH2 , and - C ( O ) NHCHZ . 
[ 0098 ] One embodiment provides a compound of Formula 
( I ) or a salt thereof , wherein said compound is selected from : 
( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide 
( 1 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 5 - ( 2 - hydroxypropan 
2 - yl ) thiazol - 2 - yl ) amino ) nicotinamide ( 2 ) ; 6 - ( 6 - chloropyra 
zolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( tetrahydro - 2H - pyran - 3 - yl ) amino ) 
nicotinamide ( 3 and 4 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 5 ) ; N - ( 2 - ( 4 
hydroxytetrahydro - 2H - pyran - 4 - yl ) ethyl ) - 4 
( isopropylamino ) - 6 - ( pyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) 
nicotinamide ( 6 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ) pyrimidin 
3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 
hydroxy - 2 - methylpropan - 2 - yl ) amino ) nicotinamide ( 7 ) ; 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 2 
( 3 - hydroxyoxetan - 3 - yl ) ethyl ) - 4 - ( isopropylamino ) nicotina 
mide ( 8 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 , 4 - dihydroxy - 3 - hydroxymethyl ) butyl ) - 4 
( isopropylamino ) nicotinamide ( 9 ) ; ( R ) - 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 1 - ( 2 - ( ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) amino ) - 2 - oxoethyl ) - 1H - pyrazol - 4 - yl ) - 4 
( isopropylamino ) nicotinamide ( 10 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 
5 - a ) pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) - N - ( ( 1R , 4R ) - 4 
methoxycyclohexyl ) nicotinamide ( 11 ) ; 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 3 - fluoro - 3 - methylbutyl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 12 ) ; 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( ( 3 , 3 - difluoro - 4 
methoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) nicotinamide ( 13 and 14 ) ; 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( ( 3 , 3 - difluoro - 4 
isopropoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy 
3 - methylbutyl ) nicotinamide ( 15 and 16 ) ; 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - ( 1 - fluoro - 4 
methoxycyclohexyl ) ethyl ) - 4 - ( oxetan - 3 - ylamino ) 

nicotinamide ( 17 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - 4 - ( ( 4 , 4 - difluorotetrahydrofuran - 3 - yl ) amino ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 18 and 19 ) ; 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 3 - fluoro - 3 
methylbutyl ) - 4 - ( isopropylamino ) nicotinamide ( 20 ) ; ( R ) - N 
( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 6 - ( imidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( isopropylamino ) nicotinamide ( 21 ) ; ( R ) 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 
( cyclopropylamino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 22 ) ; N - ( ( 1r , 4r ) - 4 - acetamidocyclohexyl ) - 6 - 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - isopropylamino ) 
nicotinamide ( 23 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - 4 - ( ( 2 - fluoro - 2 - methylpropyl ) amino ) - N - ( ( 1r , 4r ) - 4 
( methylcarbamoyl ) cyclohexyl ) nicotinamide ( 24 ) ; 6 - ( 6 - chlo 
ropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( cyclopropylamino ) - N 
( ( 18 , 4r ) - 4 - ( methylcarbamoyl ) cyclohexyl ) nicotinamide ( 25 ) ; 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( isopropy 
lamino ) - N - ( 4 - sulfamoylphenethyl ) nicotinamide ( 26 ) ; 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - isopropylamino ) 
N - ( ( 1r , 4r ) - 4 - ( methylcarbamoyl ) cyclohexyl ) nicotinamide 
( 27 ) ; 6 - 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( 1r , 4r ) 
4 - ( cyclopropylcarbamoyl ) cyclohexyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 28 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - 4 - ( isopropylamino ) - N - ( ( 1r , 4r ) - 4 - ( isopropylcarbamoyl ) 
cyclohexyl ) nicotinamide ( 29 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 
a ) pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( tetrahydro - 2H - pyran - 4 - yl ) amino ) nicotinamide ( 30 ) ; 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( S ) - 1 - hydroxypropan - 2 - yl ) 
amino ) nicotinamide ( 31 ) ; 6 - ( 6 - chioropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( S ) - 1 - fluoropropan - 2 - yl ) amino ) 
nicotinamide ( 32 ) ; ( R ) - 4 - ( ( 4 - carbamoylphenyl ) amino ) - 6 - 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 33 ) ; ( R ) - 6 - 6 
chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( [ 4 - ( methylcarbamoyl ) phenyl ) 
amino ) nicotinamide ( 34 ) ; ( R ) - 6 - ( 6 - chioropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 3 - cyano - 2 - fluorophenyl ) amino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 35 ) ; 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( R ) - 1 - ( 5 - fluoropyrimidin - 2 - yl ) 
pyrrolidin - 3 - yl ) amino ) nicotinamide ( 36 ) ; 6 - ( 6 - chloropyra 
zolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 2 - ( 3 - hydroxyox 
etan - 3 - yl ) ethyl ) - 4 - ( isopropylamino ) nicotinamide ( 37 ) ; ( R ) 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 3 - methyloxetan - 3 - yl ) methyl ) 
amino ) nicotinamide ( 38 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( ( 3 - hydroxyoxetan - 3 - yl ) methyl ) amino ) nicotinamide ( 39 ) ; 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( 1r , 4r ) - 4 - ( 2 
hydroxypropan - 2 - yl ) cyclohexyl ) - 4 - ( oxetan - 3 - ylamino ) 
nicotinamide ( 40 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( ( 1r , 4r ) - 4 - ( cyclopropylcarbamoyl ) cyclohexyl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 41 ) ; 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( 3R , 4S ) - 4 - hydroxytetrahydrofuran - 3 - yl ) 
amino ) nicotinamide ( 42 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( 3R , 4S ) - 4 - fluorotetrahydrofuran - 3 - yl ) 
amino ) nicotinamide ( 43 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( 3R , 4S ) - 4 - fluorotetrahydrofuran - 3 - yl ) 
amino ) nicotinamide ( 44 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
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pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) - N - ( 1 - ( 2 
( methylamino ) - 2 - oxoethyl ) - 1H - pyrazol - 4 - yl ) nicotinamide 
( 45 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 , 3 , 3 - trifluoropropyl ) 
amino ) nicotinamide ( 46 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] py - 
rimidin - 3 - yl ) - N - ( 3 - hydroxy - 3 - methylbutyl ) - 4 - ( oxetan - 3 
ylamino ) nicotinamide ( 47 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 1 - ( oxetan - 3 - yl ) - 1H - pyrazol - 4 - yl ) amino ) nicotinamide 
( 48 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( 18 , 4r ) 
4 - ( ( S ) - 2 - hydroxypropanamido ) cyclohexyl ) - 4 - isopropy 
lamino ) nicotinamide ( 49 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] py 
rimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( ( 15 , 3S ) - 3 - ( 2 - hydroxypropan - 2 - yl ) cyclopentyl ) amino ) 
nicotinamide ( 50 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( ( 1 - hydroxycyclobutyl ) methyl ) amino ) nicotinamide ( 51 ) ; 
( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - ( tetrahydro - 2H - pyran - 4 
yl ) - 1H - pyrazol - 4 - yl ) amino ) nicotinamide ( 52 ) ; 6 - ( 6 - chloro 
pyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy 
3 - methylbutyl ) - 4 - ( ( tetrahydrofuran - 3 - yl ) amino ) 
nicotinamide ( 53 and 54 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - ( 1 , 4 - dihydroxy - 4 - methylcyclohexyl ) 
ethyl ) - 4 - ( isopropylamino ) nicotinamide ( 55 ) ; ( R ) - 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ethylamino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 56 ) ; ( R ) - 6 
( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
trideuteromethoxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 57 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 2 - hydroxy - 2 - methylpropyl ) amino ) nicotinamide ( 58 ) ; 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1r , 3R ) - 3 - ( 2 - hydroxypropan 
2 - yl ) cyclobutyl ) amino ) nicotinamide ( 59 ) ; ( R ) - 6 - ( 6 - chloro 
pyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( cyclobutylamino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 60 ) ; 6 - 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( S ) - 2 - fluoropropyl ) amino ) 
nicotinamide ( 61 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - 4 - isopropylamino ) - N - ( 3 - morpholino - 3 - oxopropyl ) 
nicotinamide ( 62 ) ; 6 - 6 - chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 
yl ) - 4 - ( isopropylamino ) - N - ( 2 - oxo - 2 - ( 1 - oxa - 7 - azaspiro [ 3 . 5 ] 
nonan - 7 - yl ) ethyl ) nicotinamide ( 63 ) ; ( R ) - 6 - 16 
chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( 2 , 2 , 2 - trifluoroethyl ) amino ) 
nicotinamide ( 64 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 3 , 3 - difluorocyclobutyl ) amino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 65 ) ; ( R ) - 6 
( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( propylamino ) nicotinamide ( 66 ) ; 
( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( cyclo 
pentylamino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicoti 
namide ( 67 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 
( methylsulfonyl ) piperidin - 4 - yl ) amino ) nicotinamide ( 68 ) ; 
4 - ( ( ( R ) - sec - butyl ) amino ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a | py 
rimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 69 and 70 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - yl ) 
amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide 
( 71 ) ; ( R ) - 4 - tert - butylamino ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] py 
rimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicoti 
namide ( 72 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - 

yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 4 
hydroxybicyclo [ 2 . 2 . 1 ] heptan - 1 - yl ) amino ) nicotinamide 
( 73 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( isopro 
pylamino ) - N - ( 1 - ( isopropylsulfonyl ) piperidin - 4 - yl ) nicotina 
mide ( 74 ) ; ( R ) - 4 - ( bicyclo [ 1 . 1 . 1 ] pentan - 1 - ylamino ) - 6 - 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 75 and 76 ) ; 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 3R , 6S ) - 6 
( hydroxymethyl ) tetrahydro - 2H - pyran - 3 - yl ) - 4 
( isopropylamino ) nicotinamide ( 77 ) ; 6 - 6 - chloropyrazolo [ 1 , 
5 - a ) pyrimidin - 3 - yl ) - N - ( ( 1r , 4r ) - 4 - ( 2 - hydroxy - 2 
methylpropanamido ) cyclohexyl ) - 4 - isopropylamino ) 
nicotinamide ( 78 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( 2 - ( 1 - hydroxy - 4 - methoxycyclohexyl ) ethyl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 79 ) ; ( R ) - 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - methylcyclopropyl ) amino ) 
nicotinamide ( 80 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( S ) - 2 
hydroxybutyl ) amino ) nicotinamide ( 81 ) ; 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( 3 - hydroxybutyl ) amino ) 
nicotinamide ( 82 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 
fluorocyclopentyl ) amino ) nicotinamide ( 83 and 84 ) ; 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 - fluorocyclopentyl ) amino ) 
nicotinamide ( 85 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 
fluorocyclopentyl ) amino ) nicotinamide ( 86 ) ; ( R ) - 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide 
( 87 ) ; 6 - 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( isopro 
pylamino ) - N - ( ( 1r , 4r ) - 4 - ( methylcarbamoyl ) cyclohexyl ) nico 
tinamide ( 88 ) ; N - ( ( 1r , 4r ) - 4 - acetamidocyclohexyl ) - 6 - 6 - cya 
nopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - isopropylamino ) 
nicotinamide ( 89 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( tetrahydro - 2H - pyran - 4 - yl ) amino ) nicotinamide ( 90 ) ; ( R ) 
6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( ( 2 - fluoro - 2 
methylpropyl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) nicotinamide ( 91 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 
5 - a ) pyrimidin - 3 - yl ) - 4 - ( cyclopropylamino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 92 ) ; ( R ) - 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ethylamino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 93 ) ; 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( tetrahydro - 2H - pyran - 3 - yl ) 
amino ) nicotinamide ( 94 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( tetrahydro - 2H - pyran - 3 - yl ) amino ) 
nicotinamide ( 95 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( cyclobutylamino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 96 ) ; 4 - ( ( ( R ) - sec 
butyl ) amino ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N 
( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 97 ) ; 
6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( R ) - 1 - hydroxypropan - 2 - yl ) 
amino ) nicotinamide ( 98 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] py 
rimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 99 ) ; 6 - ( 6 - cyanopyrazolo 
[ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( S ) - 3 - hydroxy - 3 - methylbutan - 2 - yl ) amino ) 
nicotinamide ( 100 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 
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yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( R ) - 1 
hydroxy - 3 - phenylpropan - 2 - yl ) amino ) nicotinamide ( 101 ) ; 
6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( ( 2 - fluoro - 2 
methylpropyl ) amino ) - N - ( ( 1r , 4r ) - 4 - ( methylcarbamoyl ) cy 
clohexyl ) nicotinamide ( 102 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] py 
rimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 2 - hydroxycyclopentyl ) amino ) nicotinamide ( 103 ) ; 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( 1r , 4r ) - 4 - ( 2 
hydroxypropan - 2 - yl ) cyclohexyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 104 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1R , 2S ) 
2 - fluorocyclopentyl ) amino ) nicotinamide ( 105 ) ; 6 - 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 4 - fluorobutan - 2 - yl ) amino ) 
nicotinamide ( 106 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 
yl ) - 4 - ( ( 3 , 3 - difluoro - 2 - hydroxycyclopentyl ) amino ) - N - ( ( R ) 
2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 107 ) ; 
6 - ( 6 - cyano - 6H - pyrazolo [ 4 , 3 - b ] pyridin - 3 - yl ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( R ) - 1 - ( 3 , 3 , 3 - trifluoro 
propanoyl ) piperidin - 3 - yl ) amino ) nicotinamide ( 108 ) ; 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( R ) - 1 - ( 5 - fluoropyrimidin - 2 - yl ) 
pyrrolidin - 3 - yl ) amino ) nicotinamide ( 109 ) ; ( R ) - 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( [ 4 - ( methylcarbamoyl ) phenyl ) 
amino ) nicotinamide ( 110 ) ; ( R ) - 4 - ( 3 - carbamoylphenyl ) 
amino ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 111 ) ; ( R ) - 4 
( ( 4 - carbamoylphenyl ) amino ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 112 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 
( pyridin - 3 - yl ) ethyl ) amino ) nicotinamide ( 113 ) ; ( R ) - 6 - 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - hydroxy - 2 - methylpropan - 2 
yl ) amino ) nicotinamide ( 114 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( R ) - 1 - ( 5 - methoxypyrimidin - 2 - yl ) 
pyrrolidin - 3 - yl ) amino ) nicotinamide ( 115 ) ; 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 3 S , 4R ) - 4 
fluorotetrahydrofuran - 3 - yl ) amino ) nicotinamide ( 116 and 
117 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( R ) - 1 - ( pyrimidin - 2 
yl ) pyrrolidin - 3 - yl ) amino ) nicotinamide ( 118 ) ; 6 - 6 - cyanopy 
razolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( R ) - 1 - ( pyrimidin - 5 - yl ) pyrrolidin - 3 - yl ) 
amino ) nicotinamide ( 119 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( ( 1r , 4r ) - 4 - ( 2 - hydroxypropan - 2 - yl ) 
cyclohexyl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide ( 120 ) ; ( R ) 
6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 3 - hydroxyoxetan - 3 - yl ) 
methyl ) amino ) nicotinamide ( 121 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 
a ) pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( 3 - hydroxytetrahydro - 2H - pyran - 3 - yl ) 
methyl ) amino ) nicotinamide ( 122 and 123 ) ; 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( ( 1r , 4r ) - 4 
methoxycyclohexyl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide 
( 124 ) ; 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( S ) - 2 - hydroxybutyl ) 
amino ) nicotinamide ( 125 ) ; ( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 6 - ( pyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 
( ( tetrahydro - 2H - pyran - 4 - yl ) amino ) nicotinamide ( 126 ) ; ( R ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) . 

6 - ( pyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) nicotinamide ( 127 ) ; ( R ) 
6 - ( 6 - cyclopropylpyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 128 ) ; ( R ) - 6 - ( 5 - amino - 6 - fluoropyrazolo [ 1 , 5 
a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( isopropylamino ) nicotinamide ( 129 ) ; ( R ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 6 - ( 6 - fluoropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nicotinamide ( 130 ) ; 
( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 6 - imidazo [ 1 , 2 
b ] pyridazin - 3 - yl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide ( 131 ) ; 
( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 6 - imidazo [ 1 , 2 
b ] pyridazin - 3 - yl ) - 4 - ( ( tetrahydro - 2H - pyran - 4 - yl ) amino ) 
nicotinamide ( 132 ) ; N - ( ( 1r , 4r ) - 4 - ( 2 - hydroxypropan - 2 - yl ) cy 
clohexyl ) - 6 - ( imidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( oxetan - 3 
ylamino ) nicotinamide ( 133 ) ; N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( 4 - hydroxytetrahydrofuran - 3 - yl ) amino ) - 6 
( imidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) nicotinamide ( 134 ) ; N - ( ( R ) 
2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 4 
hydroxytetrahydrofuran - 3 - yl ) amino ) - 6 - ( imidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) nicotinamide ( 135 ) ; N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( S ) - 1 - hydroxypropan - 2 - yl ) 
amino ) - 6 - imidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) nicotinamide 
( 136 ) ; ( S ) - N - ( 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - hydroxypro 
pan - 2 - yl ) amino ) - 6 - ( imidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) nicotina 
mide ( 137 ) ; ( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 2 - hydroxy - 2 - methylpropyl ) amino ) - 6 - ( imidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) nicotinamide ( 138 ) ; ( R ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 6 - ( 6 - ( ( 2 - hydroxyethyl ) amino ) 
imidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( isopropylamino ) 
nicotinamide ( 139 ) ; ( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 6 - ( 6 - ( ( 2 - hydroxyethyl ) amino ) imidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide ( 140 ) ; 
( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( oxetan - 3 - ylamino ) nicotina 
mide ( 141 ) ; ( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 142 ) ; ( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( tetrahydro - 2H - pyran - 4 - yl ) amino ) nicotinamide ( 143 ) ; ( R ) 
6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 
( cyclopropylamino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 144 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( isopropylamino ) nicotinamide ( 145 ) ; ( R ) - 6 - ( 7 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( tetrahydro - 2H - pyran - 4 - yl ) 
amino ) nicotinamide ( 146 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 147 ) ; ( R ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) - 6 - ( 7 
methylimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) nicotinamide ( 148 ) ; 
( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropy 
lamino ) - 6 - ( 6 - methoxyimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) nicoti 
namide ( 149 ) ; ( R ) - 6 - ( 6 - aminoimidazo [ 1 , 2 - b ] pyridazin - 3 
yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( isopropylamino ) nicotinamide ( 150 ) ; ( R ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 6 - ( 6 - ( ( 2 - hydroxy - 2 - methylpropyl ) 
amino ) imidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - isopropylamino ) 
nicotinamide ( 151 ) ; N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 6 - ( 6 - ( ( R ) - 3 - hydroxypyrrolidin - 1 - yl ) imidazo 
[ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - isopropylamino ) nicotinamide 
( 152 ) ; ( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - iso 
propylamino ) - 6 - ( 7 - methoxyimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) 
nicotinamide ( 153 ) ; ( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methyl 
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butyl ) - 6 - ( 7 - methoxyimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 154 ) ; ( R ) - 6 - ( 2 - ( 3 
cyanophenyl ) oxazol - 5 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( isopropylamino ) nicotinamide ( 155 ) ; ( R ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) 
6 - ( 1 - ( pyridin - 4 - yl ) - 1H - pyrazol - 3 - yl ) nicotinamide ( 156 ) ; 
( R ) - 6 - 6 - chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 3 - ( dif 
luoromethoxy ) - 2 - fluoro - 3 - methylbutyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 157 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( S ) - 2 
fluorobutyl ) amino ) nicotinamide ( 158 ) ; ( R ) - 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( propylamino ) nicotinamide 
( 159 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 - fluorobutyl ) amino ) 
nicotinamide ( 160 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimi 
din - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 , 3 , 3 
trifluoropropyl ) amino ) nicotinamide ( 161 ) ; ( R ) - 6 - 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 3 
( difluoromethoxy ) - 2 - fluoro - 3 - methylbutyl ) - 4 
( isopropylamino ) nicotinamide ( 162 ) ; ( R ) - 6 - 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 2 , 2 - difluoroethyl ) 
amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 163 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimi 
din - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 - hy 
droxypropyl ) amino ) nicotinamide ( 164 ) ; 6 - ( 6 - chioropyra 
zolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( 18 , 4R ) - 4 - methoxycyclohexyl ) amino ) 
nicotinamide ( 165 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( ( 1r , 4r ) - 4 - ethoxycyclohexyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 166 ) ; ( R ) - N - ( 3 - acetamidobutyl ) - 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) 
nicotinamide ( 167 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - 4 - isopropylamino ) - N - ( 3 - ( methylsulfonyl ) propyl ) nico 
tinamide ( 168 ) ; N - ( 3 - cyano - 3 - methylbutyl ) - 6 - ( 6 - cyanopy 
razolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - isopropylamino ) 
nicotinamide ( 169 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 3 - ( difluoromethoxy ) - 2 - fluoro - 3 
methylbutyl ) - 4 - ( isopropylamino ) nicotinamide ( 170 ) ; ( R ) - 6 
( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 2 , 2 
difluoroethyl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) nicotinamide ( 171 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 
5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 2 , 2 - difluoropropyl ) amino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 172 ) ; 6 - 07 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 , 2 - difluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide 
( 173 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( isopro 
pylamino ) - N - ( ( 1r , 4r ) - 4 - ( 2 - methoxypropan - 2 - yl ) cyclohexyl ) 
nicotinamide ( 174 ) ; 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1r , 4R ) 
4 - ( 2 - fluoropropan - 2 - yl ) cyclohexyl ) amino ) nicotinamide 
( 175 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - ( 2 , 6 
dimethyltetrahydro - 2H - pyran - 4 - yl ) - 2 - fluoroethyl ) - 4 - iso 
propylamino ) nicotinamide ( 176 ) ; ( R ) - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 6 - imidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 
( isopropylamino ) nicotinamide ( 177 ) ; ( R ) - 6 - ( 7 
chioroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ethylamino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 178 ) ; ( R ) - 6 
( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( propylamino ) nicotinamide 
( 179 ) ; ( R ) - 6 - ( 7 - chioroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( cy 
clobutylamino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nico 
tinamide ( 180 ) ; 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) 
N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( S ) - 1 

hydroxypropan - 2 - yl ) amino ) nicotinamide ( 181 ) ; ( R ) - 6 - 7 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( cyclopropylamino ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 182 ) ; 
( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( cyclobuty 
lamino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotina 
mide ( 183 ) ; ( R ) - 4 - ( cyclopropylamino ) - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 6 - ( 7 - methylimidazo [ 1 , 2 - b ] pyridazin 
3 - yl ) nicotinamide ( 184 ) ; ( R ) - 4 - ( cyclobutylamino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 6 - ( 7 - methylimidazo [ 1 , 2 
b ] pyridazin - 3 - yl ) nicotinamide ( 185 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 
2 - b ] pyridazin - 3 - yl ) - N - ( 3 - hydroxy - 3 - methylbutyl ) - 4 
( isopropylamino ) nicotinamide ( 186 ) ; ( R ) - 4 - ( tert 
butylamino ) - 6 - 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N 
( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 187 ) ; 
( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ethyl 
amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide 
( 188 ) ; ( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 , 
3 - difluoro - 3 - methylbutyl ) - 4 - ( oxetan - 3 - ylamino ) nicotina 
mide ( 189 ) ; ( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 , 3 , 3 
trifluoropropyl ) amino ) nicotinamide ( 190 ) ; 6 - 07 
chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( ( 1r , 4r ) - 4 - ( 2 
methoxypropan - 2 - yl ) cyclohexyl ) - 4 - ( oxetan - 3 - ylamino ) 
nicotinamide ( 191 ) ; 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 
yl ) - N - ( 3 , 3 - dimethylbutyl ) - 4 - ( oxetan - 3 - ylamino ) 
nicotinamide ( 192 ) ; ( R ) - 6 - ( 3 - cyanopyrrolo [ 1 , 2 - b ] pyridazin 
7 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( isopropylamino ) nicotinamide ( 193 ) ; ( S ) - 6 - 17 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide 
( 194 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 3 , 
3 - difluorocyclobutyl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) nicotinamide ( 195 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
4 - ( ( ( 18 , 4R ) - 4 - methoxycyclohexyl ) amino ) nicotinamide 
( 196 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 
fluoro - 2 - ( piperidin - 4 - yl ) ethyl ) - 4 - isopropylamino ) nicotina 
mide ( 197 ) ; ( S ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 
methylcyclopropyl ) amino ) nicotinamide ( 198 ) ; ( R ) - 6 - ( 7 
chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 - fluorocyclobutyl ) amino ) 
nicotinamide ( 199 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( S ) - 1 
fluoropropan - 2 - yl ) amino ) nicotinamide ( 200 ) ; 6 - ( 7 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( tetrahydrofuran - 3 - yl ) amino ) 
nicotinamide ( 201 ) ; 4 - ( ( ( R ) - sec - butyl ) amino ) - 6 - ( 7 - chlor 
oimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) nicotinamide ( 202 ) ; 6 - ( 7 - cyanoimi 
dazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - ( 2 , 6 - dimethyltetrahydro 
2H - pyran - 4 - yl ) - 2 - fluoroethyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 203 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1r , 4R ) 
4 - ( 2 - hydroxypropan - 2 - yl ) cyclohexyl ) amino ) nicotinamide 
( 204 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 , 3 , 3 - trifluoropropyl ) 
amino ) nicotinamide ( 205 ) ; ( R ) - 6 - ( 7 - chioroimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 3 , 3 - difluorocyclobutyl ) amino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 206 ) ; ( S ) - 6 
( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - methylcyclopropyl ) amino ) 
nicotinamide ( 207 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 
yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 
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fluorocyclopentyl ) amino ) nicotinamide ( 208 ) ; ( S ) - 6 - ( 7 - ( dif - 
luoromethyl ) imidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide 
( 209 ) ; ( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 3 , 
3 - difluoropropyl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methyl 
butyl ) nicotinamide ( 210 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 3 , 3 - difluoropropyl ) amino ) - N - ( 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 211 ) ; ( S ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 6 - ( 7 - fluoroimidazo [ 1 , 2 
b ] pyridazin - 3 - yl ) - 4 - isopropylamino ) nicotinamide ( 212 ) ; 
6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( isopropy 
lamino ) - N - ( 2 - ( thiophen - 2 - yl ) ethyl ) nicotinamide ( 213 ) ; 
N - ( 3 - ( 1H - imidazol - 1 - yl ) propyl ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - isopropylamino ) nicotinamide ( 214 ) ; 
6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 4 - ( dimethyl 
amino ) cyclohexyl ) - 4 - ( isopropylamino ) nicotinamide ( 215 ) ; 
6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( isopropy 
lamino ) - N - ( 2 - ( pyridin - 2 - yl ) ethyl ) nicotinamide ( 216 ) ; 6 - 17 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - ( 1 - hydroxycyclo 
pentyl ) ethyl ) - 4 - ( isopropylamino ) nicotinamide ( 217 ) ; 6 - ( 7 
chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 3 - hydroxy - 3 
methylbutyl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide ( 218 ) ; 
N - ( ( 1r , 4r ) - 4 - acetamidocyclohexyl ) - 6 - ( 7 - chloroimidazo [ 1 , 2 
b ] pyridazin - 3 - yl ) - 4 - isopropylamino ) nicotinamide ( 219 ) ; 
N - ( ( 1r , 4r ) - 4 - acetamidocyclohexyl ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 
b ] pyridazin - 3 - yl ) - 4 - isopropylamino ) nicotinamide ( 220 ) ; 
( S ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 - fluoro 
propan - 2 - yl ) amino ) - N - ( 3 - hydroxy - 3 - methylbutyl ) nicotina 
mide ( 221 ) ; ( R ) - 6 - ( 7 - ( difluoromethyl ) imidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 222 ) ; methyl ( ( 1r , 4r ) - 4 - ( 6 
( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( isopropylamino ) 
nicotinamido ) cyclohexyl ) carbamate ( 223 ) ; methyl ( ( 1r , 4r ) 
4 - ( 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 - methyl 
cyclopropyl ) amino ) nicotinamido ) cyclohexyl ) carbamate 
( 224 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 
( 2 , 2 - difluoroethyl ) - 1H - pyrrol - 3 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 225 ) ; ( R ) - 6 - ( 6 - chlo 
ropyrazolo 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( 1 - ( 2 , 2 , 2 - trifluoroethyl ) - 1H - pyrazol - 4 - yl ) 
amino ) nicotinamide ( 226 ) ; ( R ) - 6 - 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 - fluoro - 2 - methylpropyl ) - 1H 
pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 227 ) ; ( R ) - 6 - 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrrol - 3 - yl ) 
amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide 
( 228 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( 1 
( 2 - fluoro - 2 - methylpropyl ) - 1H - pyrazol - 3 - yl ) amino ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 229 ) ; ( R ) - 6 
( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 
difluoroethyl ) - 1H - pyrazol - 3 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 230 ) ; ( R ) - 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 
( difluoromethyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 231 ) ; ( R ) - 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 - ethyl - 1H 
pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 232 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( 1 - isopropyl - 1H - pyrazol - 4 - yl ) amino ) nicotinamide ( 233 ) ; 
( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( dif 
luoromethyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) nicotinamide ( 234 ) ; ( R ) - 6 - ( 6 - cyano 
pyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 - fluoro - 2 

methylpropyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 235 ) ; ( R ) - 6 - 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - ( 2 , 2 , 2 - trifluoroethyl ) - 1H 
pyrazol - 4 - yl ) amino ) nicotinamide ( 236 ) ; ( R ) - 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - ( 2 , 2 , 2 - trifluoroethyl ) - 1H 
pyrazol - 4 - yl ) amino ) nicotinamide ( 237 ) ; ( R ) - 6 - 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 
difluoropropyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 238 ) ; ( R ) - 6 - 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 
difluoropropyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 239 ) ; ( R ) - 6 - ( 6 
cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - methyl - 1H - pyrazol - 4 - yl ) 
amino ) nicotinamide ( 240 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 1 - ( 2 , 2 , 2 - trifluoroethyl ) - 1H - pyrazol - 4 - yl ) amino ) 
nicotinamide ( 241 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 1 - ( 2 - methoxyethyl ) - 1H - pyrazol - 4 - yl ) amino ) nicotinamide 
( 242 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - ( 2 - methoxyethyl ) 
1H - pyrazol - 4 - yl ) amino ) nicotinamide ( 243 ) ; ( R ) - 6 - ( 6 - cya 
nopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 , 3 - dimethyl - 1H 
pyrazol - 5 - yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 244 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 - difluoropropyl ) - 1H - pyrazol - 3 
yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 245 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 1 - cyclopropyl - 1H - pyrazol - 4 - yl ) amino ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 246 ) ; 
( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - isobutyl - 1H - pyrazol - 4 - yl ) 
amino ) nicotinamide ( 247 ) ; ( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 1 - cyclopropyl - 1H - pyrazol - 4 - yl ) amino ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl nicotinamide ( 248 ) ; 
( R ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( cyclo 
propylmethyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) nicotinamide ( 249 ) ; ( R ) - 6 - ( 6 - chloro 
pyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 - cyclobutyl - 1H 
pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 250 ) ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( cyclopropylmethyl ) - 1H - pyrazol - 4 
yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 251 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - yl ) amino ) - N 
( ( 1r , 4r ) - 4 - hydroxycyclohexyl ) nicotinamide ( 252 ) ; 6 - ( 6 
chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 
difluoroethyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 3 - hydroxy - 3 
methylbutyl ) nicotinamide ( 253 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( 1 - cyclopropyl - 1H - pyrazol - 4 - yl ) amino ) 
N - ( ( 18 , 4r ) - 4 - ( 2 - hydroxypropan - 2 - yl ) cyclohexyl ) 
nicotinamide ( 254 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - methyl - 1H - pyrazol 
4 - yl ) amino ) nicotinamide ( 255 ) ; 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - N - ( ( 18 , 4r ) - 4 - ( 2 - hydroxypropan - 2 - yl ) 
cyclohexyl ) - 4 - ( ( 1 - methyl - 1H - pyrazol - 4 - yl ) amino ) 
nicotinamide ( 256 ) ; methyl ( ( 1r , 4r ) - 4 - ( 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 1 - methyl - 1H - pyrazol - 4 - yl ) 
amino ) nicotinamido ) cyclohexyl ) carbamate ( 257 ) ; ( R ) - 6 - 7 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 , 3 - difluoro - 3 
methylbutyl ) - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - yl ) 
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( ( 1 - ( 3 - fluoropropyl ) - 1H - pyrazol - 4 - yl ) amino ) nicotinamide 
( 281 ) ; ( R ) - 6 - 17 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 , 
3 - difluoro - 3 - methylbutyl ) - 4 - ( ( 1 - ( 2 - fluoro - 2 - methylpropyl ) 
1H - pyrazol - 4 - yl ) amino ) nicotinamide ( 282 ) ; ( R ) - 6 - ( 7 - chlor 
oimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( 1 - ( 3 - fluoropropyl ) - 1H - pyrazol - 4 - yl ) 
amino ) nicotinamide ( 283 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 1 - cyclopropyl - 1H - pyrazol - 4 - yl ) amino ) 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 284 ) ; 
( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 - cy 
clobutyl - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) nicotinamide ( 285 ) ; 6 - 17 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 1 - cyclopropyl - 1H - pyrazol - 4 - yl ) amino ) 
N - ( ( 18 , 4r ) - 4 - ( 2 - hydroxypropan - 2 - yl ) cyclohexyl ) 
nicotinamide ( 286 ) ; 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 
yl ) - N - ( 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - isopropyl - 1H - pyra 
zol - 4 - yl ) amino ) nicotinamide ( 287 ) ; and 6 - ( 7 - cyanoimidazo 
[ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( R ) - 1 - ( 5 - fluoropyrimidin - 2 - yl ) pyrrolidin 
3 - yl ) amino ) nicotinamide ( 288 ) . 
[ 0099 ] One embodiment provides compounds of the For 
mula ( I ) having IRAK4 IC50 values of s0 . 1 uM . 
[ 0100 ] One embodiment provides compounds of the For 
mula ( I ) having IRAK4 IC50 values of s0 . 050 uM . 
[ 0101 ] One embodiment provides compounds of the For 
mula ( I ) having IRAK4 IC50 values of s0 . 025 uM . 
[ 0102 ] One embodiment provides compounds of the For 
mula ( 1 ) having IRAK4 IC50 values of s0 . 015 uM . 
[ 0103 ] One embodiment provides compounds of the For 
mula ( 1 ) having IRAK4 IC50 values of s0 . 01 uM . 

amino ) nicotinamide ( 258 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 1 - ( 3 , 3 - difluorocyclobutyl ) - 1H - pyrazol 
4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 259 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - yl ) 
amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 260 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 , 3 - difluoro - 3 - methylbutyl ) - 4 - ( ( 1 - ( 2 , 2 
difluoroethyl ) - 1H - pyrazol - 4 - yl ) amino ) nicotinamide ( 261 ) ; 
( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 - di 
fluoroethyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) nicotinamide ( 262 ) ; ( R ) - 6 - ( 7 - chlor 
oimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 , 3 - difluoro - 3 
methylbutyl ) - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - yl ) 
amino ) nicotinamide ( 263 ) ; 6 - 7 - chloroimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - yl ) 
amino ) - N - ( ( 1r , 4r ) - 4 - ( 2 - hydroxypropan - 2 - yl ) cyclohexyl ) 
nicotinamide ( 264 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 - difluoropropyl ) - 1H - pyrazol - 4 - yl ) 
amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide 
( 265 ) ; ( R ) - 6 - 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 
ethyl - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) nicotinamide ( 266 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 
2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 - ethyl - 1H - pyrazol - 4 - yl ) amino ) - N 
( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 267 ) ; 
( R ) - 6 - 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 - ( 2 , 2 - di 
fluoropropyl ) - 1H - pyrazol - 3 - yl ) amino ) - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) nicotinamide ( 268 ) ; ( R ) - 6 - ( 7 - cya 
noimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 , 3 - difluoro - 3 
methylbutyl ) - 4 - ( ( 1 - ( 2 , 2 - difluoropropyl ) - 1H - pyrazol - 4 - yl ) 
amino ) nicotinamide ( 269 ) ; ( R ) - 6 - 7 - chloroimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 1 - ( difluoromethyl ) - 1H - pyrazol - 4 - yl ) 
amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 270 ) ; ( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 1 - methyl - 1H - pyrazol - 4 - yl ) amino ) nicotinamide ( 271 ) ; ( R ) 
6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( 1 - ( 2 - fluoro - 2 
methylpropyl ) - 1H - pyrazol - 3 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 272 ) ; ( R ) - 6 - 7 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 
( difluoromethyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 273 ) ; ( R ) - 6 - ( 7 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - methyl - 1H - pyrazol - 4 - yl ) 
amino ) nicotinamide ( 274 ) ; ( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 1 - ( 2 , 2 , 2 - trifluoroethyl ) - 1H - pyrazol - 4 - yl ) amino ) 
nicotinamide ( 275 ) ; ( R ) - 6 - 17 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 1 - ( 2 , 2 , 2 - trifluoroethyl ) - 1H - pyrazol - 4 - yl ) amino ) 
nicotinamide ( 276 ) ; ( R ) - 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( ( 1 - ( 3 , 3 - difluorocyclobutyl ) - 1H - pyrazol 
4 - yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 277 ) ; ( R ) - 6 - 17 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 1 - propyl - 1H - pyrazol - 4 - yl ) amino ) nicotinamide ( 278 ) ; ( R ) 
6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( ( 1 - ( 2 - fluoro - 2 
methylpropyl ) - 1H - pyrazol - 4 - yl ) amino ) - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 279 ) ; ( R ) - 6 - ( 7 
cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( 5 - ( 2 , 2 
difluoroethyl ) - 4 , 5 , 6 , 7 - tetrahydropyrazolo [ 1 , 5 - a ) pyrazin - 2 
yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
nicotinamide ( 280 ) ; ( R ) - 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 

Definitions 
[ 0104 ] The features and advantages of the invention may 
be more readily understood by those of ordinary skill in the 
art upon reading the following detailed description . It is to 
be appreciated that certain features of the invention that are , 
for clarity reasons , described above and below in the context 
of separate embodiments , may also be combined to form a 
single embodiment . Conversely , various features of the 
invention that are , for brevity reasons , described in the 
context of a single embodiment , may also be combined so as 
to form sub - combinations thereof . Embodiments identified 
herein as exemplary or preferred are intended to be illus 
trative and not limiting . 
10105 ] . Unless specifically stated otherwise herein , refer 
ences made in the singular may also include the plural . For 
example , " a " and " an " may refer to either one , or one or 
more . 
[ 0106 ] As used herein , the phase " compounds ” refers to at 
least one compound . For example , a compound of Formula 
( 1 ) includes a compound of Formula ( I ) and two or more 
compounds of Formula ( I ) . 
[ 0107 ] Unless otherwise indicated , any heteroatom with 
unsatisfied valences is assumed to have hydrogen atoms 
sufficient to satisfy the valences . 
[ 0108 ] The definitions set forth herein take precedence 
over definitions set forth in any patent , patent application , 
and / or patent application publication incorporated herein by 
reference . 
[ 0109 ] Listed below are definitions of various terms used 
to describe the present invention . These definitions apply to 
the terms as they are used throughout the specification 
( unless they are otherwise limited in specific instances ) 
either individually or as part of a larger group . 
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[ 0110 ] Throughout the specification , groups and substitu 
ents thereof may be chosen by one skilled in the field to 
provide stable moieties and compounds . 
[ 0111 ] In accordance with a convention used in the art , 

is used in structural formulas herein to depict the bond that 
is the point of attachment of the moiety or substituent to the 
core or backbone structure . 
[ 0112 ] The term “ cyano ” refers to the group - CN . 
[ 0113 ] The term “ amino ” refers to the group - - NH2 . 
[ 0114 ] The term “ oxo ” refers to the group = 0 . 
[ 0115 ] The term “ alkyl ” as used herein , refers to both 
branched and straight - chain saturated aliphatic hydrocarbon 
groups containing , for example , from 1 to 12 carbon atoms , 
from 1 to 6 carbon atoms , and from 1 to 4 carbon atoms . 
Examples of alkyl groups include , but are not limited to , 
methyl ( Me ) , ethyl ( Et ) , propyl ( e . g . , n - propyl and i - propyl ) , 
butyl ( e . g . , n - butyl , i - butyl , sec - butyl , and t - butyl ) , and 
pentyl ( e . g . , n - pentyl , isopentyl , neopentyl ) , n - hexyl , 
2 - methylpentyl , 2 - ethylbutyl , 3 - methylpentyl , and 4 - meth 
ylpentyl . When numbers appear in a subscript after the 
symbol “ C ” , the subscript defines with more specificity the 
number of carbon atoms that a particular group may contain . 
For example , “ C1 - 6 alkyl ” denotes straight and branched 
chain alkyl groups with one to six carbon atoms . 
[ 0116 ] The term “ fluoroalkyl ” as used herein is intended to 
include both branched and straight - chain saturated aliphatic 
hydrocarbon groups substituted with one or more fluorine 
atoms . For example , " C1 - 4 fluoroalkyl ” is intended to 
include C1 , C2 , C3 , and C4 alkyl groups substituted with one 
or more fluorine atoms . Representative examples of fluoro 
alkyl groups include , but are not limited to , CF3 and 
– CH2CF3 . 
[ 0117 ] The term “ hydroxyalkyl ” includes both branched 
and straight - chain saturated alkyl groups substituted with 
one or more hydroxyl groups . For example , “ hydroxyalkyl ” 
includes - CH2OH , CH2CH2OH , and C - 4 hydroxyalkyl . 
[ 0118 ] The term “ hydroxy - fluoroalkyl ” includes both 
branched and straight - chain saturated alkyl groups substi 
tuted with one or more hydroxyl groups and one or more 
fluorine atoms . For example , " hydroxy - fluoroalkyl ” 
includes CHFCH , OH , CH2CHFC ( CH3 ) 2OH , and C1 - 4 hydroxy - fluoroalkyl . 
[ 0119 ] The term “ cycloalkyl , ” as used herein , refers to a 
group derived from a non - aromatic monocyclic or polycy 
clic hydrocarbon molecule by removal of one hydrogen 
atom from a saturated ring carbon atom . Representative 
examples of cycloalkyl groups include , but are not limited 
to , cyclopropyl , cyclopentyl , and cyclohexyl . When num 
bers appear in a subscript after the symbol “ C ” , the subscript 
defines with more specificity the number of carbon atoms 
that a particular cycloalkyl group may contain . For example , 
“ C3 - 6 cycloalkyl ” denotes cycloalkyl groups with three to six 
carbon atoms . 
[ 0120 ] The term “ alkoxy , ” as used herein , refers to an 
alkyl group attached to the parent molecular moiety through 

an oxygen atom , for example , methoxy group ( OCHZ ) . 
For example , “ C1 - 3 alkoxy ” denotes alkoxy groups with one 
to three carbon atoms . 
[ 0121 ] The phrase " pharmaceutically acceptable ” is 
employed herein to refer to those compounds , materials , 
compositions , and / or dosage forms which are , within the 
scope of sound medical judgment , suitable for use in contact 
with the tissues of human beings and animals without 
excessive toxicity , irritation , allergic response , or other 
problem or complication , commensurate with a reasonable 
benefit / risk ratio . 
[ 0122 ] The compounds of Formula ( 1 ) can be provided as 
amorphous solids or crystalline solids . Lyophilization can be 
employed to provide the compounds of Formula ( I ) as 
amorphous solids . 
0123 ] It should further be understood that solvates ( e . g . , 
hydrates ) of the compounds of Formula ( I ) are also within 
the scope of the present invention . The term “ solvate ” means 
a physical association of a compound of Formula ( 1 ) with 
one or more solvent molecules , whether organic or inor 
ganic . This physical association includes hydrogen bonding . 
In certain instances the solvate will be capable of isolation , 
for example when one or more solvent molecules are 
incorporated in the crystal lattice of the crystalline solid . 
" Solvate ” encompasses both solution - phase and isolable 
solvates . Exemplary solvates include hydrates , ethanolates , 
methanolates , isopropanolates , acetonitrile solvates , and 
ethyl acetate solvates . Methods of solvation are known in the 
art . 
[ 0124 ] Various forms of prodrugs are well known in the art 
and are described in : 
[ 0125 ] a ) The Practice of Medicinal Chemistry , Camille 
G . Wermuth et al . , Ch 31 , ( Academic Press , 1996 ) ; 
[ 0126 ] b ) Design of Prodrugs , edited by H . Bundgaard , 
( Elsevier , 1985 ) ; 
[ 0127 ] c ) A Textbook of Drug Design and Development , P . 
Krogsgaard - Larson and H . Bundgaard , eds . Ch 5 , pgs 113 
191 ( Harwood Academic Publishers , 1991 ) ; and 
[ 0128 ] d ) Hydrolysis in Drug and Prodrug Metabolism , 
Bernard Testa and Joachim M . Mayer , ( Wiley - VCH , 2003 ) . 
[ 0129 ] In addition , compounds of Formula ( I ) , subsequent 
to their preparation , can be isolated and purified to obtain a 
composition containing an amount by weight equal to or 
greater than 99 % of a compound of Formula ( I ) ( “ substan 
tially pure ” ) , which is then used or formulated as described 
herein . Such " substantially pure ” compounds of Formula ( I ) 
are also contemplated herein as part of the present invention . 
[ 0130 ] “ Stable compound ” and “ stable structure ” are 
meant to indicate a compound that is sufficiently robust to 
survive isolation to a useful degree of purity from a reaction 
mixture , and formulation into an efficacious therapeutic 
agent . The present invention is intended to embody stable 
compounds . 
[ 0131 ] “ Therapeutically effective amount ” is intended to 
include an amount of a compound of the present invention 
alone or an amount of the combination of compounds 
claimed or an amount of a compound of the present inven 
tion in combination with other active ingredients effective to 
act as an inhibitor to IRAK4 ; or effective to treat or prevent 
autoimmune and / or inflammatory disease states , such as 
multiple sclerosis and rheumatoid arthritis ; or effective to 
treat cancer . 
[ 0132 ] As used herein , “ treating ” or “ treatment cover the 
treatment of a disease - state in a mammal , particularly in a 
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human , and include : ( a ) preventing the disease - state from 
occurring in a mammal , in particular , when such mammal is 
predisposed to the disease - state but has not yet been diag 
nosed as having it ; ( b ) inhibiting the disease - state , i . e . , 
arresting its development ; and / or ( c ) relieving the disease 
state , i . e . , causing regression of the disease state . 
[ 0133 ] The compounds of the present invention are 
intended to include all isotopes of atoms occurring in the 
present compounds . Isotopes include those atoms having the 
same atomic number but different mass numbers . By way of 
general example and without limitation , isotopes of hydro 
gen include deuterium ( D ) and tritium ( T ) . Isotopes of 
carbon include 13C and 14C . Isotopically - labeled compounds 
of the invention can generally be prepared by conventional 
techniques known to those skilled in the art or by processes 
analogous to those described herein , using an appropriate 
isotopically - labeled reagent in place of the non - labeled 
reagent otherwise employed . For example , methyl ( CH ) 
also includes deuterated methyl groups such as CD3 . 

Utility 
[ 0134 ] The compounds of the invention modulate kinase 
activity , including the modulation of IRAK - 4 . Other types of 
kinase activity that may be modulated by the compounds of 
the instant invention include , but are not limited to , the 
Pelle / IRAK family and mutants thereof . 
[ 0135 ] Accordingly , compounds of Formula ( 1 ) have util 
ity in treating conditions associated with the modulation of 
kinase activity , and particularly the selective inhibition of 
IRAK - 4 activity or the inhibition of IRAK and other Pelle 
family kinases . Such conditions include TLR / IL - 1 family 
receptor associated diseases in which cytokine levels are 
modulated as a consequence of intracellular signaling . 
Moreover , the compounds of Formula ( I ) have advantageous 
selectivity for IRAK - 4 activity , preferably from at least 20 
fold to over 1 , 000 fold more selective . 
[ 01361 As used herein , the terms “ treating ” or “ treatment ” 
encompass the treatment of a disease state in a mammal , 
particularly in a human , and include : ( a ) preventing or 
delaying the occurrence of the disease state in a mammal , in 
particular , when such mammal is predisposed to the disease 
state but has not yet been diagnosed as having it ; ( b ) 
inhibiting the disease state , i . e . , arresting its development ; 
and / or ( c ) achieving a full or partial reduction of the symp 
toms or disease state , and / or alleviating , ameliorating , less 
ening , or curing the disease or disorder and / or its symptoms . 
[ 0137 ) In view of their activity as selective inhibitors 
IRAK - 4 , compounds of Formula ( I ) are useful in treating 
TLR / IL - 1 family receptor associated diseases , but not lim 
ited to , inflammatory diseases such as Crohn ' s disease , 
ulcerative colitis , asthma , graft versus host disease , allograft 
rejection , chronic obstructive pulmonary disease ; autoim 
mune diseases such as Graves ' disease , rheumatoid arthritis , 
systemic lupus erythematosis , psoriasis ; auto - inflammatory 
diseases including CAPS , TRAPS , FMF , adult onset stills , 
systemic onset juvenile idiopathic arthritis , gout , gouty 
arthritis ; metabolic diseases including type 2 diabetes , ath 
erosclerosis , myocardial infarction ; destructive bone disor 
ders such as bone resorption disease , osteoarthritis , osteo 
porosis multiple myeloma - related bone disorder ; 
proliferative disorders such as acute myelogenous leukemia , 
chronic myelogenous leukemia ; angiogenic disorders such 
as angiogenic disorders including solid tumors , ocular neo 
vasculization , and infantile haemangiomas ; infectious dis - 

eases such as sepsis , septic shock , and Shigellosis ; neuro 
degenerative diseases such as Alzheimer ' s disease , 
Parkinson ' s disease , cerebral ischemias or neurodegenera 
tive disease caused by traumatic injury , oncologic and viral 
diseases such as metastatic melanoma , Kaposi ' s sarcoma , 
multiple myeloma , and HIV infection and CMV retinitis , 
AIDS , respectively . 
[ 0138 ] More particularly , the specific conditions or dis 
eases that may be treated with the inventive compounds 
include , without limitation , pancreatitis ( acute or chronic ) , 
asthma , allergies , adult respiratory distress syndrome , 
chronic obstructive pulmonary disease , glomerulonephritis , 
rheumatoid arthritis , systemic lupus erythematosis , sclero 
derma , chronic thyroiditis , Graves ' disease , autoimmune 
gastritis , diabetes , autoimmune hemolytic anemia , autoim 
mune neutropenia , thrombocytopenia , atopic dermatitis , 
chronic active hepatitis , myasthenia gravis , multiple sclero 
sis , inflammatory bowel disease , ulcerative colitis , Crohn ' s 
disease , psoriasis , graft vs . host disease , inflammatory reac 
tion induced by endotoxin , tuberculosis , atherosclerosis , 
muscle degeneration , cachexia , psoriatic arthritis , Reiter ' s 
syndrome , gout , traumatic arthritis , rubella arthritis , acute 
synovitis , pancreatic ß - cell disease ; diseases characterized 
by massive neutrophil infiltration ; rheumatoid spondylitis , 
gouty arthritis and other arthritic conditions , cerebral 
malaria , chronic pulmonary inflammatory disease , silicosis , 
pulmonary sarcoidosis , bone resorption disease , allograft 
rejections , fever and myalgias due to infection , cachexia 
secondary to infection , keloid formation , scar tissue forma 
tion , ulcerative colitis , pyresis , influenza , osteoporosis , 
osteoarthritis , acute myelogenous leukemia , chronic myel 
ogenous leukemia , metastatic melanoma , Kaposi ' s sarcoma , 
multiple myeloma , sepsis , septic shock , and Shigellosis ; 
Alzheimer ' s disease , Parkinson ' s disease , cerebral isch 
emias or neurodegenerative disease caused by traumatic 
injury ; angiogenic disorders including solid tumors , ocular 
neovasculization , and infantile haemangiomas ; viral dis 
eases including acute hepatitis infection ( including hepatitis 
A , hepatitis B and hepatitis C ) , HIV infection and CMV 
retinitis , AIDS , ARC or malignancy , and herpes , stroke , 
myocardial ischemia , ischemia in stroke heart attacks , organ 
hypoxia , vascular hyperplasia , cardiac and renal reperfusion 
injury , thrombosis , cardiac hypertrophy , thrombin - induced 
platelet aggregation , endotoxemia and / or toxic shock syn 
drome , conditions associated with prostaglandin endoper 
oxidase syndase - 2 , and pemphigus vulgaris . Preferred meth 
ods of treatment are those wherein the condition is selected 
from Crohn ' s disease , ulcerative colitis , allograft rejection , 
rheumatoid arthritis , psoriasis , ankylosing spondylitis , pso 
riatic arthritis , and pemphigus vulgaris . Alternatively pre 
ferred methods of treatment are those wherein the condition 
is selected from ischemia reperfusion injury , including cere 
bral ischemia reperfusions injury arising from stroke and 
cardiac ischemia reperfusion injury arising from myocardial 
infarction . Another preferred method of treatment is one in 
which the condition is multiple myeloma . 
[ 0139 ] In one embodiment , the compounds of Formula ( I ) 
are useful in treating cancer , including Waldenstrom ' s Mac 
roglobulinemia ( WM ) , diffuse large B cell lymphoma 
( DLBCL ) , chronic lymphocytic leukemia ( CLL ) , cutaneous 
diffuse large B cell lymphoma , and primary CNS lym 
phoma . 
[ 0140 ] In addition , the kinase inhibitors of the present 
invention inhibit the expression of inducible pro - inflamma 
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tory proteins such as prostaglandin endoperoxide synthase - 2 
( PGHS - 2 ) , also referred to as cyclooxygenase - 2 ( COX - 2 ) , 
IL - 1 , IL - 6 , IL - 18 , chemokines . Accordingly , additional 
IRAK - 4 - associated conditions include edema , analgesia , 
fever and pain , such as neuromuscular pain , headache , pain 
caused by cancer , dental pain and arthritis pain . The inven 
tive compounds also may be used to treat veterinary viral 
infections , such as lentivirus infections , including , but not 
limited to equine infectious anemia virus ; or retrovirus 
infections , including feline immunodeficiency virus , bovine 
immunodeficiency virus , and canine immunodeficiency 
virus . 
[ 0141 ] When the terms “ IRAK - 4 - associated condition ” or 
“ IRAK - 4 - associated disease or disorder ” are used herein , 
each is intended to encompass all of the conditions identified 
above as if repeated at length , as well as any other condition 
that is affected by IRAK - 4 kinase activity . 
[ 0142 ] The present invention thus provides methods for 
treating such conditions , comprising administering to a 
subject in need thereof a therapeutically - effective amount of 
at least one compound of Formula ( I ) or a salt thereof . 
“ Therapeutically effective amount ” is intended to include an 
amount of a compound of the present invention that is 
effective when administered alone or in combination to 
inhibit IRAK - 4 and / or treat diseases . 
[ 0143 ] The methods of treating IRAK - 4 kinase - associated 
conditions may comprise administering compounds of For 
mula ( I ) alone or in combination with each other and / or 
other suitable therapeutic agents useful in treating such 
conditions . Accordingly , “ therapeutically effective amount " 
is also intended to include an amount of the combination of 
compounds claimed that is effective to inhibit IRAK - 4 
and / or treat diseases associated with IRAK - 4 . 
[ 0144 ] Exemplary of such other therapeutic agents include 
corticosteroids , rolipram , calphostin , cytokine - suppressive 
anti - inflammatory drugs ( CSAIDs ) , Interleukin - 10 , gluco 
corticoids , salicylates , nitric oxide , and other immunosup 
pressants ; nuclear translocation inhibitors , such as deox 
yspergualin ( DSG ) ; non - steroidal anti - inflammatory drugs 
( NSAIDs ) such as ibuprofen , celecoxib and rofecoxib ; ste 
roids such as prednisone or dexamethasone ; antiviral agents 
such as abacavir ; antiproliferative agents such as methotrex 
ate , leflunomide , FK506 ( tacrolimus , PROGRAF® ) ; anti 
malarials such as hydroxychloroquine ; cytotoxic drugs such 
as azathiprine and cyclophosphamide ; TNF - a inhibitors 
such as tenidap , anti - TNF antibodies or soluble TNF recep 
tor , and rapamycin ( sirolimus or RAPAMUNE® ) or deriva 
tives thereof . 
[ 0145 ] The above other therapeutic agents , when 
employed in combination with the compounds of the present 
invention , may be used , for example , in those amounts 
indicated in the Physicians ' Desk Reference ( PDR ) or as 
otherwise determined by one of ordinary skill in the art . In 
the methods of the present invention , such other therapeutic 
agent ( s ) may be administered prior to , simultaneously with , 
or following the administration of the inventive compounds . 
The present invention also provides pharmaceutical compo 
sitions capable of treating IRAK - 4 kinase - associated condi 
tions , including TLR and IL - 1 family receptor mediated 
diseases as described above . 
[ 0146 ] The inventive compositions may contain other 
therapeutic agents as described above and may be formu 
lated , for example , by employing conventional solid or 
liquid vehicles or diluents , as well as pharmaceutical addi 

tives of a type appropriate to the mode of desired adminis 
tration ( e . g . , excipients , binders , preservatives , stabilizers , 
flavors , etc . ) according to techniques such as those well 
known in the art of pharmaceutical formulation . 
[ 0147 ] Accordingly , the present invention further includes 
compositions comprising one or more compounds of For 
mula ( I ) and a pharmaceutically acceptable carrier . 
[ 0148 ] A " pharmaceutically acceptable carrier ” refers to 
media generally accepted in the art for the delivery of 
biologically active agents to animals , in particular , mam 
mals . Pharmaceutically acceptable carriers are formulated 
according to a number of factors well within the purview of 
those of ordinary skill in the art . These include without 
limitation the type and nature of the active agent being 
formulated ; the subject to which the agent - containing com 
position is to be administered ; the intended route of admin 
istration of the composition ; and , the therapeutic indication 
being targeted . Pharmaceutically acceptable carriers include 
both aqueous and non - aqueous liquid media , as well as a 
variety of solid and semi - solid dosage forms . Such carriers 
can include a number of different ingredients and additives 
in addition to the active agent , such additional ingredients 
being included in the formulation for a variety of reasons , 
e . g . , stabilization of the active agent , binders , etc . , well 
known to those of ordinary skill in the art . Descriptions of 
suitable pharmaceutically acceptable carriers , and factors 
involved in their selection , are found in a variety of readily 
available sources such as , for example , Remington ' s Phar 
maceutical Sciences , 17th Edition ( 1985 ) , which is incor 
porated herein by reference in its entirety . 
[ 0149 ] Compounds in accordance with Formula ( I ) can be 
administered by any means suitable for the condition to be 
treated , which can depend on the need for site - specific 
treatment or quantity of Formula ( 1 ) compound to be deliv 
ered . 
0150 ] Also embraced within this invention is a class of 
pharmaceutical compositions comprising a compound of 
Formula ( I ) and one or more non - toxic , pharmaceutically 
acceptable carriers and / or diluents and / or adjuvants ( collec 
tively referred to herein as “ carrier ” materials ) and , if 
desired , other active ingredients . The compounds of For 
mula ( 1 ) may be administered by any suitable route , pref 
erably in the form of a pharmaceutical composition adapted 
to such a route , and in a dose effective for the treatment 
intended . The compounds and compositions of the present 
invention may , for example , be administered orally , 
mucosally , or parentally including intravascularly , intrave 
nously , intraperitoneally , subcutaneously , intramuscularly , 
and intrasternally in dosage unit formulations containing 
conventional pharmaceutically acceptable carriers , adju 
vants , and vehicles . For example , the pharmaceutical carrier 
may contain a mixture of mannitol or lactose and microc 
rystalline cellulose . The mixture may contain additional 
components such as a lubricating agent , e . g . magnesium 
stearate and a disintegrating agent such as crospovidone . 
The carrier mixture may be filled into a gelatin capsule or 
compressed as a tablet . The pharmaceutical composition 
may be administered as an oral dosage form or an infusion , 
for example . 
[ 0151 ] For oral administration , the pharmaceutical com 
position may be in the form of , for example , a tablet , 
capsule , liquid capsule , suspension , or liquid . The pharma 
ceutical composition is preferably made in the form of a 
dosage unit containing a particular amount of the active 
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ingredient . For example , the pharmaceutical composition 
may be provided as a tablet or capsule comprising an amount 
of active ingredient in the range of from about 0 . 1 to 1000 
mg , preferably from about 0 . 25 to 250 mg , and more 
preferably from about 0 . 5 to 100 mg . A suitable daily dose 
for a human or other mammal may vary widely depending 
on the condition of the patient and other factors , but , can be 
determined using routine methods . 
10152 ] Any pharmaceutical composition contemplated 
herein can , for example , be delivered orally via any accept 
able and suitable oral preparations . Exemplary oral prepa 
rations , include , but are not limited to , for example , tablets , 
troches , lozenges , aqueous and oily suspensions , dispersible 
powders or granules , emulsions , hard and soft capsules , 
liquid capsules , syrups , and elixirs . Pharmaceutical compo 
sitions intended for oral administration can be prepared 
according to any methods known in the art for manufactur 
ing pharmaceutical compositions intended for oral admin 
istration . In order to provide pharmaceutically palatable 
preparations , a pharmaceutical composition in accordance 
with the invention can contain at least one agent selected 
from sweetening agents , flavoring agents , coloring agents , 
demulcents , antioxidants , and preserving agents . 
[ 0153 ] A tablet can , for example , be prepared by admixing 
at least one compound of Formula ( I ) with at least one 
non - toxic pharmaceutically acceptable excipient suitable for 
the manufacture of tablets . Exemplary excipients include , 
but are not limited to , for example , inert diluents , such as , for 
example , calcium carbonate , sodium carbonate , lactose , 
calcium phosphate , and sodium phosphate ; granulating and 
disintegrating agents , such as , for example , microcrystalline 
cellulose , sodium crosscarmellose , corn starch , and alginic 
acid ; binding agents , such as , for example , starch , gelatin , 
polyvinyl - pyrrolidone , and acacia ; and lubricating agents , 
such as , for example , magnesium stearate , stearic acid , and 
talc . Additionally , a tablet can either be uncoated , or coated 
by known techniques to either mask the bad taste of an 
unpleasant tasting drug , or delay disintegration and absorp 
tion of the active ingredient in the gastrointestinal tract 
thereby sustaining the effects of the active ingredient for a 
longer period . Exemplary water soluble taste masking mate 
rials , include , but are not limited to , hydroxypropyl - meth 
ylcellulose and hydroxypropyl - cellulose . Exemplary time 
delay materials , include , but are not limited to , ethyl cellu 
lose and cellulose acetate butyrate . 
[ 0154 ) Hard gelatin capsules can , for example , be pre 
pared by mixing at least one compound of Formula ( I ) with 
at least one inert solid diluent , such as , for example , calcium 
carbonate ; calcium phosphate ; and kaolin . 
[ 0155 ] Soft gelatin capsules can , for example , be prepared 
by mixing at least one compound of Formula ( I ) with at least 
one water soluble carrier , such as , for example , polyethylene 
glycol ; and at least one oil medium , such as , for example , 
peanut oil , liquid paraffin , and olive oil . 
( 0156 ] An aqueous suspension can be prepared , for 
example , by admixing at least one compound of Formula ( I ) 
with at least one excipient suitable for the manufacture of an 
aqueous suspension . Exemplary excipients suitable for the 
manufacture of an aqueous suspension , include , but are not 
limited to , for example , suspending agents , such as , for 
example , sodium carboxymethylcellulose , methylcellulose , 
hydroxypropylmethyl - cellulose , sodium alginate , alginic 
acid , polyvinyl - pyrrolidone , gum tragacanth , and gum aca 
cia ; dispersing or wetting agents , such as , for example , a 

naturally occurring phosphatide , e . g . , lecithin ; condensation 
products of alkylene oxide with fatty acids , such as , for 
example , polyoxyethylene stearate ; condensation products 
of ethylene oxide with long chain aliphatic alcohols , such as , 
for example heptadecaethylene - oxycetanol ; condensation 
products of ethylene oxide with partial esters derived from 
fatty acids and hexitol , such as , for example , polyoxyethyl 
ene sorbitol monooleate , and condensation products of eth 
ylene oxide with partial esters derived from fatty acids and 
hexitol anhydrides , such as , for example , polyethylene sor 
bitan monooleate . An aqueous suspension can also contain 
at least one preservative , such as , for example , ethyl and 
n - propyl p - hydroxybenzoate ; at least one coloring agent ; at 
least one flavoring agent ; and / or at least one sweetening 
agent , including but not limited to , for example , sucrose , 
saccharin , and aspartame . 
[ 0157 ] Oily suspensions can , for example , be prepared by 
suspending at least one compound of Formula ( I ) in either a 
vegetable oil , such as , for example , arachis oil ; olive oil ; 
sesame oil ; and coconut oil ; or in mineral oil , such as , for 
example , liquid paraffin . An oily suspension can also contain 
at least one thickening agent , such as , for example , beeswax ; 
hard paraffin ; and cetyl alcohol . In order to provide a 
palatable oily suspension , at least one of the sweetening 
agents already described hereinabove , and / or at least one 
flavoring agent can be added to the oily suspension . An oily 
suspension can further contain at least one preservative , 
including , but not limited to , for example , an antioxidant , 
such as , for example , butylated hydroxyanisol , and alpha 
tocopherol . 
[ 0158 ] Dispersible powders and granules can , for 
example , be prepared by admixing at least one compound of 
Formula ( I ) with at least one dispersing and / or wetting 
agent ; at least one suspending agent ; and / or at least one 
preservative . Suitable dispersing agents , wetting agents , and 
suspending agents are as already described above . Exem 
plary preservatives include , but are not limited to , for 
example , anti - oxidants , e . g . , ascorbic acid . In addition , 
dispersible powders and granules can also contain at least 
one excipient , including , but not limited to , for example , 
sweetening agents ; flavoring agents ; and coloring agents . 
[ 0159 ] An emulsion of at least one compound of Formula 
( I ) thereof can , for example , be prepared as an oil - in - water 
emulsion . The oily phase of the emulsions comprising 
compounds of Formula ( 1 ) may be constituted from known 
ingredients in a known manner . The oil phase can be 
provided by , but is not limited to , for example , a vegetable 
oil , such as , for example , olive oil and arachis oil ; a mineral 
oil , such as , for example , liquid paraffin ; and mixtures 
thereof . While the phase may comprise merely an emulsifier , 
it may comprise a mixture of at least one emulsifier with a 
fat or an oil or with both a fat and an oil . Suitable emulsi 
fying agents include , but are not limited to , for example , 
naturally - occurring phosphatides , e . g . , soy bean lecithin ; 
esters or partial esters derived from fatty acids and hexitol 
anhydrides , such as , for example , sorbitan monooleate ; and 
condensation products of partial esters with ethylene oxide , 
such as , for example , polyoxyethylene sorbitan monooleate . 
Preferably , a hydrophilic emulsifier is included together with 
a lipophilic emulsifier which acts as a stabilizer . It is also 
preferred to include both an oil and a fat . Together , the 
emulsifier ( s ) with or without stabilizer ( s ) make - up the so 
called emulsifying wax , and the wax together with the oil 
and fat make up the so - called emulsifying ointment base 
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which forms the oily dispersed phase of the cream formu - 
lations . An emulsion can also contain a sweetening agent , a 
flavoring agent , a preservative , and / or an antioxidant . Emul 
sifiers and emulsion stabilizers suitable for use in the for 
mulation of the present invention include Tween 60 , Span 
80 , cetostearyl alcohol , myristyl alcohol , glyceryl monoste 
arate , sodium lauryl sulfate , glyceryl distearate alone or with 
a wax , or other materials well known in the art . 
[ 0160 ] The compounds of Formula ( 1 ) can , for example , 
also be delivered intravenously , subcutaneously , and / or 
intramuscularly via any pharmaceutically acceptable and 
suitable injectable form . Exemplary injectable forms 
include , but are not limited to , for example , sterile aqueous 
solutions comprising acceptable vehicles and solvents , such 
as , for example , water , Ringer ' s solution , and isotonic 
sodium chloride solution ; sterile oil - in - water microemul 
sions ; and aqueous or oleaginous suspensions . 
[ 0161 ] Formulations for parenteral administration may be 
in the form of aqueous or non - aqueous isotonic sterile 
injection solutions or suspensions . These solutions and sus 
pensions may be prepared from sterile powders or granules 
using one or more of the carriers or diluents mentioned for 
use in the formulations for oral administration or by using 
other suitable dispersing or wetting agents and suspending 
agents . The compounds may be dissolved in water , polyeth 
ylene glycol , propylene glycol , ethanol , corn oil , cottonseed 
oil , peanut oil , sesame oil , benzyl alcohol , sodium chloride , 
tragacanth gum , and / or various buffers . Other adjuvants and 
modes of administration are well and widely known in the 
pharmaceutical art . The active ingredient may also be 
administered by injection as a composition with suitable 
carriers including saline , dextrose , or water , or with cyclo 
dextrin ( i . e . Captisol ) , cosolvent solubilization ( i . e . propyl 
ene glycol ) or micellar solubilization ( i . e . Tween 80 ) . 
[ 0162 ] The sterile injectable preparation may also be a 
sterile injectable solution or suspension in a non - toxic 
parenterally acceptable diluent or solvent , for example as a 
solution in 1 , 3 - butanediol . Among the acceptable vehicles 
and solvents that may be employed are water , Ringer ' s 
solution , and isotonic sodium chloride solution . In addition , 
sterile , fixed oils are conventionally employed as a solvent 
or suspending medium . For this purpose any bland fixed oil 
may be employed , including synthetic mono - or diglycer 
ides . In addition , fatty acids such as oleic acid find use in the 
preparation of injectables . 
[ 0163 ] A sterile injectable oil - in - water microemulsion 
can , for example , be prepared by 1 ) dissolving at least one 
compound of Formula ( I ) in an oily phase , such as , for 
example , a mixture of soybean oil and lecithin ; 2 ) combining 
the Formula ( 1 ) containing oil phase with a water and 
glycerol mixture ; and 3 ) processing the combination to form 
a microemulsion . 
10164 ] A sterile aqueous or oleaginous suspension can be 
prepared in accordance with methods already known in the 
art . For example , a sterile aqueous solution or suspension 
can be prepared with a non - toxic parenterally - acceptable 
diluent or solvent , such as , for example , 1 , 3 - butane diol ; and 
a sterile oleaginous suspension can be prepared with a sterile 
non - toxic acceptable solvent or suspending medium , such 
as , for example , sterile fixed oils , e . g . , synthetic mono - or 
diglycerides ; and fatty acids , such as , for example , oleic 
acid . 
[ 0165 ] Pharmaceutically acceptable carriers , adjuvants , 
and vehicles that may be used in the pharmaceutical com 

positions of this invention include , but are not limited to , ion 
exchangers , alumina , aluminum stearate , lecithin , self - emul 
sifying drug delivery systems ( SEDDS ) such as d - alpha 
tocopherol polyethyleneglycol 1000 succinate , surfactants 
used in pharmaceutical dosage forms such as Tweens , poly 
ethoxylated castor oil such as CREMOPHOR surfactant 
( BASF ) , or other similar polymeric delivery matrices , serum 
proteins , such as human serum albumin , buffer substances 
such as phosphates , glycine , sorbic acid , potassium sorbate , 
partial glyceride mixtures of saturated vegetable fatty acids , 
water , salts or electrolytes , such as protamine sulfate , diso 
dium hydrogen phosphate , potassium hydrogen phosphate , 
sodium chloride , zinc salts , colloidal silica , magnesium 
trisilicate , polyvinyl pyrrolidone , cellulose - based sub 
stances , polyethylene glycol , sodium carboxymethylcellu 
lose , polyacrylates , waxes , polyethylene - polyoxypropylene 
block polymers , polyethylene glycol and wool fat . 
Cyclodextrins such as alpha - , beta - , and gamma - cyclodex 
trin , or chemically modified derivatives such as hydroxy 
alkylcyclodextrins , including 2 - and 3 - hydroxypropyl - cy 
clodextrins , or other solubilized derivatives may also be 
advantageously used to enhance delivery of compounds of 
the formulae described herein . 
[ 0166 ] The pharmaceutically active compounds of this 
invention can be processed in accordance with conventional 
methods of pharmacy to produce medicinal agents for 
administration to patients , including humans and other 
mammals . The pharmaceutical compositions may be sub 
jected to conventional pharmaceutical operations such as 
sterilization and / or may contain conventional adjuvants , 
such as preservatives , stabilizers , wetting agents , emulsifi 
ers , buffers etc . Tablets and pills can additionally be pre 
pared with enteric coatings . Such compositions may also 
comprise adjuvants , such as wetting , sweetening , flavoring , 
and perfuming agents . 
f0167 ] The amounts of compounds that are administered 
and the dosage regimen for treating a disease condition with 
the compounds and / or compositions of this invention 
depends on a variety of factors , including the age , weight , 
sex , the medical condition of the subject , the type of disease , 
the severity of the disease , the route and frequency of 
administration , and the particular compound employed . 
Thus , the dosage regimen may vary widely , but can be 
determined routinely using standard methods . A daily dose 
of about 0 . 001 to 100 mg / kg body weight , preferably 
between about 0 . 0025 and about 50 mg / kg body weight and 
most preferably between about 0 . 005 to 10 mg / kg body 
weight , may be appropriate . The daily dose can be admin 
istered in one to four doses per day . Other dosing schedules 
include one dose per week and one dose per two day cycle . 
[ 0168 ] For therapeutic purposes , the active compounds of 
this invention are ordinarily combined with one or more 
adjuvants appropriate to the indicated route of administra 
tion . If administered orally , the compounds may be admixed 
with lactose , sucrose , starch powder , cellulose esters of 
alkanoic acids , cellulose alkyl esters , talc , stearic acid , 
magnesium stearate , magnesium oxide , sodium and calcium 
salts of phosphoric and sulfuric acids , gelatin , acacia gum , 
sodium alginate , polyvinylpyrrolidone , and / or polyvinyl 
alcohol , and then tableted or encapsulated for convenient 
administration . Such capsules or tablets may contain a 
controlled - release formulation as may be provided in a 
dispersion of active compound in hydroxypropylmethyl 
cellulose . 
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Methods of Preparation [ 0169 ] Pharmaceutical compositions of this invention 
comprise at least one compound of Formula ( I ) and option 
ally an additional agent selected from any pharmaceutically 
acceptable carrier , adjuvant , and vehicle . Alternate compo 
sitions of this invention comprise a compound of the For 
mula ( I ) described herein , or a prodrug thereof , and a 
pharmaceutically acceptable carrier , adjuvant , or vehicle . 
10170 The present invention also encompasses an article 
of manufacture . As used herein , article of manufacture is 
intended to include , but not be limited to , kits and packages . 
The article of manufacture of the present invention , com 
prises : ( a ) a first container ; ( b ) a pharmaceutical composition 
located within the first container , wherein the composition , 
comprises : a first therapeutic agent , comprising : a com 
pound of the present invention or a pharmaceutically accept 
able salt form thereof ; and , ( c ) a package insert stating that 
the pharmaceutical composition can be used for the treat 
ment of a cardiovascular disorder , diuresis , and / or natriure 
sis . In another embodiment , the package insert states that the 
pharmaceutical composition can be used in combination ( as 
defined previously ) with a second therapeutic agent to treat 
cardiovascular disorder , diuresis , and / or natriuresis . The 
article of manufacture can further comprise : ( d ) a second 
container , wherein components ( a ) and ( b ) are located within 
the second container and component ( c ) is located within or 
outside of the second container . Located within the first and 
second containers means that the respective container holds 
the item within its boundaries . 
[ 0171 ] The first container is a receptacle used to hold a 
pharmaceutical composition . This container can be for 
manufacturing , storing , shipping , and / or individual / bulk 
selling . First container is intended to cover a bottle , jar , vial , 
flask , syringe , tube ( e . g . , for a cream preparation ) , or any 
other container used to manufacture , hold , store , or distrib 
ute a pharmaceutical product . 
f0172 ] The second container is one used to hold the first 
container and , optionally , the package insert . Examples of 
the second container include , but are not limited to , boxes 
( e . g . , cardboard or plastic ) , crates , cartons , bags ( e . g . , paper 
or plastic bags ) , pouches , and sacks . The package insert can 
be physically attached to the outside of the first container via 
tape , glue , staple , or another method of attachment , or it can 
rest inside the second container without any physical means 
of attachment to the first container . Alternatively , the pack 
age insert is located on the outside of the second container . 
When located on the outside of the second container , it is 
preferable that the package insert is physically attached via 
tape , glue , staple , or another method of attachment . Alter 
natively , it can be adjacent to or touching the outside of the 
second container without being physically attached . 
[ 0173 ] The package insert is a label , tag , marker , or other 
written sheet that recites information relating to the phar 
maceutical composition located within the first container . 
The information recited will usually be determined by the 
regulatory agency governing the area in which the article of 
manufacture is to be sold ( e . g . , the United States Food and 
Drug Administration ) . Preferably , the package insert spe 
cifically recites the indications for which the pharmaceutical 
composition has been approved . The package insert may be 
made of any material on which a person can read informa 
tion contained therein or thereon . Preferably , the package 
insert is a printable material ( e . g . , paper , plastic , cardboard , 
foil , adhesive - backed paper or plastic ) on which the desired 
information has been formed ( e . g . , printed or applied ) . 

10174 ] The compounds of the present invention can be 
prepared in a number of ways well known to one skilled in 
the art of organic synthesis . The compounds of the present 
invention can be synthesized using the methods described 
below , together with synthetic methods known in the art of 
synthetic organic chemistry , or variations thereon as appre 
ciated by those skilled in the art . Preferred methods include , 
but are not limited to , those described below . All references 
cited herein are hereby incorporated in their entirety herein 
by reference . 
[ 0175 ] The reactions and techniques described in this 
section are performed in solvents appropriate to the reagents 
and materials employed and are suitable for the transforma 
tions being effected . Also , in the description of the synthetic 
methods described below , it is to be understood that all 
proposed reaction conditions , including choice of solvent , 
reaction atmosphere , reaction temperature , duration of the 
experiment and work up procedures , are chosen to be the 
conditions standard for that reaction , which should be read 
ily recognized by one skilled in the art . It is understood by 
one skilled in the art of organic synthesis that the function 
ality present on various portions of the molecule must be 
compatible with the reagents and reactions proposed . Such 
restrictions to the substituents that are compatible with the 
reaction conditions will be readily apparent to one skilled in 
the art and alternate methods must then be used . This will 
sometimes require a judgment to modify the order of the 
synthetic steps or to select one particular process scheme 
over another in order to obtain a desired compound of the 
invention . It will also be recognized that another major 
consideration in the planning of any synthetic route in this 
field is the judicious choice of the protecting group used for 
protection of the reactive functional groups present in the 
compounds described in this invention . An authoritative 
account describing the many alternatives to the trained 
practitioner is Greene et al . ( Protective Groups in Organic 
Synthesis , Third Edition , Wiley and Sons ( 1999 ) ) . 
[ 0176 ] Compounds of the general Formula ( 1 ) can be 
prepared according to the method outlined in Scheme 1 . 
Hydrolysis of ester ( 1 ) to the acid 1 . 1 followed by reaction 
with an amine using standard amide bond forming condi 
tions can afford the dichloro amide 1 . 2 . Selective displace 
ment of the C4 chloride by reacting with an amine can afford 
the mono - chloro product 1 . 3 . Reaction of 1 . 3 with an 
appropriate heterocyclic boron containing coupling partner , 
in the presence of a catalyst , such as palladium , can afford 
compounds of the general formula I . 

SCHEME 1 
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[ 0178 ] An additional variation on the order of substitution 
is shown in Scheme 3 . First , reacting the dichloride with an 
amine may afford compound 3 . 1 . Hydrolysis of the ester 
with a base , such as NaOH or KOH , may afford the acid 3 . 2 . 
This acid may be reacted with an amine using standard 
amide bond forming reaction conditions , such as HOBt , 
EDC and DIPEA , in an appropriate solvent to form the 
amide 3 . 3 , similar to amide 1 . 3 in Scheme 1 . Subsequent 
heterocyclic boron containing coupling in the presence of a 
metal catalyst such as palladium , may afford the final 
compound 3 . 4 . 

[ 0177 ] Alternatively , the order of reactions can be modi 
fied to change the overall synthesis to allow for variations at 
different positions of the molecule at different stages of the 
preparation . For example , in Scheme 2 , the chloride 1 may 
be reacted with an amine first to form the mono - chlorinated 
ester 2 . 1 . Subsequent reaction with a heterocyclic boron 
containing coupling partner , may form the disubstituted 
intermediate 2 . 2 . Hydrolysis of the ester to acid 2 . 3 followed 
by amide bond formation can afford the final analog 2 . 4 . 
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[ 0179 ] Another variation involves the synthesis of a dibro 
minated pyridine core to allow for variation of the Het 
substituent at the last stage of the synthesis . Ethyl 4 , 6 
dibromonicotinate may be reacted with an amine , such as 
isopropyl amine to afford the C4 amine substituted 4 . 1 . This 
may be further reacted with a saponification reagent , such as 
LiOH or NaOH to form the acid 4 . 2 . This acid may be 
reacted with an amine using standard amide bond forming 
reaction conditions , such as HOBt , EDC and DIPEA , in an 
appropriate solvent to form the amide 4 . 3 . Amide 4 . 3 may be 
reacted with a stannylating reagent , such as hexamethylditin , 
to afford compound 4 . 4 . Finally , compound 4 . 4 may be 
reacted with a halogenated heterocycle , in the presence of a 
catalyst such as Pd , to afford compound 4 . 5 . Alternatively , a 
change in the order of transformations , such as ester hydro 
lysis — amide bond coupling - C4 amination could be uti 
lized to prepare 4 . 3 and ultimately 4 . 5 . 

[ 0180 ] It should be also noted , and obvious to those skilled 
in the art , that synthetic manipulations of the incorporated 
R1 , HET , and R , groups are possible . An illustrative example 
is shown in Scheme 5 . The secondary alcohol incorporated 
in compound 5 . 1 may be converted to the fluoro analog 5 . 2 
upon treatment with a fluorinating reagent , such as DAST , in 
an appropriate solvent , such as DCM . It should be obvious 
to those skilled in the art that other functionalities than an 
alcohol may be present for subsequent functionalization . For 
example , nitro groups can be converted readily to amines 
and subsequently functionalized , and esters can be readily 
converted to acids , amides or heterocycles . Additionally , 
aryl or heteroaryl groups incorporated into compound 5 . 3 
may be converted , through standard chemical manipula 
tions , to analogs of varying degrees of substitution . For 
example , when Y is nitro , the functionality may be converted 
to an amine under standard reducing conditions and further 
functionalized as an amide ( Z is NHCOCHZ ) or sulfonamide 
( Z is NHSO , CH3 ) . The order of synthetic manipulations , of 
course , may be carried out in a fashion that is consistent with 
the methods outlined in Schemes 1 - 4 and should not be 
limited to the final step of the example preparation . 
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[ 0182 ] Substitution on the heterocyclic substituent may be 
accomplished via the methods outlined in Scheme 7 . Prepa 
ration of an appropriately functionalized precursor , such as 
compound 7 . 1 ( R * is a functional group such as an amine , 
ester or halogen ) , and reaction with a variety of reagents , 
such as amines , aryl cross coupling partners , cyanide may 
form compounds of the formula 9 . 2 ( R ) . For example , 
compound 7 . 3 may be converted to compound 7 . 4 via 
reaction with an aldehyde in the presence of a reducing 
agent . 
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[ 0181 ] Additionally , variations to the Ri group can be 
made via functionalization after incorporating onto the pyri 
dine scaffold . For example , in Scheme 6 , an appropriately 
protected amine , sulfide or ester may be coupled to the 
pyridine acid 6 . 1 via standard amide bond forming condi 
tions to form 6 . 2 . Compound 6 . 2 may be further manipulated 
( amine deprotection / functionalization ; sulfide oxidation ; 
ester hydrolysis / amide or heterocycle formation ) to form 
compounds of the general formula 6 . 3 . 
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EXAMPLES 
[ 0183 ] Preparation of compounds of Formula ( I ) , and 
intermediates used in the preparation of compounds of 
Formula ( I ) , can be prepared using procedures shown in the 
following Examples and related procedures . The methods 

6 . 2 
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[ 0213 ] MeOH methanol 
[ 0214 ] Min minute ( s ) 
[ 0215 ] MTBE methyl t - butyl ether 
[ 0216 ] NBS N - bromosuccinimide 
[ 0217 ] NH OAc ammonium acetate 
[ 0218 ] PdC1 , ( dppf ) [ 1 , 1 ' - bis ( diphenylphosphino ) ferro 

cene ] dichloropalladium ( II ) 
[ 0219 ] Pd ( PPhz ) 4 tetrakis ( triphenylphosphine ) palladium 
[ 0220 ] pet ether petroleum ether 
[ 0221 ] t - BuOH t - butyl alcohol 
[ 0222 ] TEA triethylamine 
[ 0223 ] TFA trifluoroacetic acid 
[ 0224 ] THF tetrahydrofuran 
[ 0225 ] TMS - Cl chlorotrimethylsilane 
[ 0226 ] TMS - CN cyanotrimethylsilane 

HPLC Conditions : 

and conditions used in these examples , and the actual 
compounds prepared in these Examples , are not meant to be 
limiting , but are meant to demonstrate how the compounds 
of Formula ( 1 ) can be prepared . Starting materials and 
reagents used in these examples , when not prepared by a 
procedure described herein , are generally either commer 
cially available , or are reported in the chemical literature , or 
may be prepared by using procedures described in the 
chemical literature . 
[ 0184 ] In the Examples given , the phrase " dried and 
concentrated ” generally refers to drying of a solution in an 
organic solvent over either sodium sulfate or magnesium 
sulfate , followed by filtration and removal of the solvent 
from the filtrate ( generally under reduced pressure and at a 
temperature suitable to the stability of the material being 
prepared ) . Column chromatography was performed with 
pre - packed silica gel cartridges using an Isco medium pres 
sure chromatography apparatus ( Teledyne Corporation ) , 
eluting with the solvent or solvent mixture indicated . Pre 
parative high performance liquid chromatography ( HPLC ) 
was performed using a reverse phase column ( Waters Sun - 
fire Cis , Waters Xbridge C18 , PHENOMENEX® Axia C18 , 
YMC S5 ODS or the like ) of a size appropriate to the 
quantity of material being separated , generally eluting with 
a gradient of increasing concentration of methanol or 
acetonitrile in water , also containing 0 . 05 % or 0 . 1 % trifluo 
roacetic acid or 10 mM ammonium acetate , at a rate of 
elution suitable to the column size and separation to be 
achieved . Chemical names were determined using Chem 
Draw Ultra , version 9 . 0 . 5 ( CambridgeSoft ) . The following 
abbreviations are used : 
[ 0185 ) ACN acetonitrile 
( 0186 ] aq . aqueous 
101871 BOC tert - butoxycarbonyl 
[ 0188 ] BOC20 di - tert - butyl dicarbonate 
[ 0189 ] BOP benzotriazol - 1 - yloxytris - ( dimethylamino ) 

phosphonium hexafluorophosphate 
[ 0190 ] brine saturated aqueous sodium chloride 
[ 0191 ] DAST ( diethylamino ) sulfur trifluoride 
101921 DCM dichloromethane 
[ 0193 ] DIPEA N , N - diisopropylethylamine 
[ 0194 ] DMA N , N - dimethylacetamide 
[ 0195 ] DMF N , N - dimethylformamide 
101961 DMSO dimethyl sulfoxide 
[ 0197 ] DTBAD di - tert - butyl azodicarboxylate 
[ 0198 ] EDC N - ( 3 - dimethylaminopropyl ) - N ' - ethylcarbodi 

imide hydrochloride 
[ 0199 ] Et3N triethylamine 
[ 02001 ETOAc ethyl acetate 
[ 0201 ] EtOH ethanol 
10202 ) g gram ( s ) 
10203 ] h hour ( s ) 
[ 0204 ] HATU 0 - ( 7 - azabenzotriazol - 1 - yl ) - N , N , N ' , N ' - te tramethyluronium hexafluorophosphate 
[ 0205 ] HOBt hydroxybenzotriazole 
[ 0206 ] HPLC High Performance Liquid Chromatography 
0207 ] hrs hours 
[ 0208 ] LCMS Liquid Chromatography - Mass Spectros 

copy 
[ 0209 ] LDA lithium diisopropylamide 
[ 0210 ] mCPBA 3 - chloroperbenzoic acid 
10211 ] MeCN acetonitrile 
0212 ] Mel methyl iodide 

[ 0227 ] A . Sunfire C18 ( 4 . 6x150 mm ) , 3 . 5 micron , mobile 
phase A : 95 : 5 water / MeCN , 0 . 05 % TFA ; mobile phase B : 
95 : 5 MeCN / water , 0 . 05 % TFA ; 1 mL \ min , 12 min gradient . 
[ 0228 ] B . Xbridge Phenyl ( 4 . 6x150 mm ) , 3 . 5 micron , 
mobile phase A : 95 : 5 water / MeCN , 0 . 05 % TFA ; mobile 
phase B : 95 : 5 MeCN / water , 0 . 05 % TFA ; 1 mL \ min , 12 min 
gradient . 
[ 0229 ] C . Ascentis Express C18 ( 2 . 1x50 mm ) , 2 . 7 micron , 
mobile phase A : 95 : 5 water / MeCN , 10 mM NH OAc ; 
mobile phase B : 5 : 95 water / MeCN , 10 mM NH _ OAc ; 1 . 1 
mL \ min , 3 min gradient , 50° C . 
[ 0230 ] D . Ascentis Express C18 ( 2 . 1x50 mm ) , 2 . 7 micron , 
mobile phase A : 95 : 5 water / MeCN , 0 . 01 % TFA ; mobile 
phase B : 5 : 95 water / MeCN , 0 . 01 % TFA ; 1 . 1 mL \ min , 3 min 
gradient , 50° C . 
[ 0231 ] E . Waters Acquity UPLC BEH C18 , 2 . 1x50 mm , 
1 . 7 micron ; mobile phase A : 5 : 95 MeCN : water with 10 mM 
ammonium acetate ; mobile phase B : 95 : 5 MeCN : water with 
10 mM ammonium acetate ; Temperature : 50° C . ; Gradient : 
0 - 100 % B over 3 minutes , then a 0 . 75 - minute hold at 100 % 
B ; Flow : 1 . 11 mL / min ; Detection : UV at 220 nm . 
[ 0232 ] F . Column : Waters Acquity UPLC BEH C18 , 2 . 1x 
50 mm , 1 . 7 micron ; mobile phase A : 5 : 95 MeCN : water with 
0 . 1 % trifluoroacetic acid ; mobile phase B : 95 : 5 MeCN : 
water with 0 . 1 % trifluoroacetic acid ; Temperature : 50° C . ; 
Gradient : 0 - 100 % B over 3 minutes , then a 0 . 75 - minute hold 
at 100 % B ; Flow : 1 . 11 mL / min ; Detection : UV at 220 nm . 
[ 0233 ] G . Column : XBridge C18 , 19x200 mm , 5 - um 
particles ; Mobile Phase A : 5 : 95 acetonitrile : water with 0 . 1 % 
trifluoroacetic acid ; Mobile Phase B : 95 : 5 acetonitrile : water 
with 0 . 1 % trifluoroacetic acid ; Gradient : 10 - 50 % B over 20 
minutes , then a 5 - minute hold at 100 % B ; Flow : 20 mL / min . 
[ 0234 ] H . Column : Waters XBridge C18 , 19x150 mm , 
5 - um particles ; Mobile Phase A : 5 : 95 acetonitrile : water with 
10 - mM ammonium acetate ; Mobile Phase B : 95 : 5 acetoni 
trile : water with 10 - mM ammonium acetate ; Gradient : 
5 - 100 % B over 15 minutes , then a 5 - minute hold at 100 % B ; 
Flow : 20 mL / min . 
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Example 1 Intermediate 1B : 
6 - chloro - 4 - isopropylamino ) nicotinic acid 

( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropy 

lamino ) nicotinamide 
[ 0238 ] 

( 1B ) [ 0235 ] H3C 

HN CH? ( 1 ) 

CH3 ?? 

HN CH 
HO N CI 

N [ 0239 ] To a solution of ethyl 6 - chloro - 4 - ( isopropylamino ) 
nicotinate ( 7 g , 28 . 8 mmol ) in EtOH ( 70 mL ) was added 
water ( 30 mL ) and LiOH ( 2 . 1 g , 87 mmol ) . The mixture was 
stirred at room temperature for 3 h , concentrated in vacuo 
and acidified with 1 . 5 N HC1 . The resultant solids were 
collected and dried to afford 6 - chloro - 4 - isopropylaminoni 
cotic acid ( 5 . 3 g , 85 % yield ) as a white solid . LCMS m / z 
215 . 3 ( M + H ) + ; ' H NMR ( 400 MHz , DMSO - do ) & 13 . 32 ( br 
s , 1H ) , 8 . 51 ( s , 1H ) , 8 . 19 ( d , J = 7 . 6 Hz , 1H ) , 6 . 79 ( s , 1H ) , 
2 . 50 ( m , 1H ) , 1 . 20 ( s , 3H ) , 1 . 18 ( s , 3H ) . Intermediate 1A : ethyl 

6 - chloro - 4 - ( isopropylamino ) nicotinate 

[ 0236 ] 
Intermediate 1C : ( R ) - 6 - chloro - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotina 

mide 

[ 0240 ] 
( 1A ) 

( 10 ) 
H3C 

O HN CHz 
8 HNCCH , 

H3C 0 HO C? 
H3C 

N i 
ci 1 

[ 0237 ] To a solution of ethyl 4 , 6 - dichloronicotinate ( 10 g , 
45 mmol ) in DMA ( 40 mL ) was added propan - 2 - amine ( 5 . 3 
g , 91 mmol ) and DIPEA ( 31 . 7 mL , 182 mmol ) . The reaction 
mixture was stirred at room temperature for 48 h . The 
reaction mixture was diluted with MTBE and washed with 
water ( 3x ) . The organic layer was dried over Na2SO4 , 
filtered and concentrated to afford the crude product . The 
product was purified by flash chromatography through silica 
gel ( 10 % EtoAc : pet ether as eluent ) to afford ethyl 6 - chloro 
4 - ( isopropylamino ) nicotinate ( 8 . 3 g , 75 % yield ) as a crys 
talline solid . LCMS m / z 243 . 7 ( M + H ) ; 1H NMR ( 400 MHz , 
DMSO - do ) 8 8 . 54 ( s , 1H ) , 7 . 98 ( d , J = 7 . 6 Hz , 1H ) , 6 . 85 ( s , 
1H ) , 4 . 29 ( 9 , J = 7 . 2 Hz , 2H ) , 3 . 86 ( m , 1H ) , 1 . 32 ( d , J = 6 . 8 Hz , 
3H ) , 1 . 20 ( s , 3H ) , 1 . 19 ( s , 3H ) . 

[ 0241 ] To a stirred solution of 6 - chloro - 4 - ( isopropy 
lamino ) nicotinic acid ( 2 . 9 g , 13 . 51 mmol ) in DMF was 
added ( R ) - 4 - amino - 3 - fluoro - 2 - methylbutan - 2 - ol ( 1 . 637 g , 
13 . 51 mmol ) ( WO 2014 / 074675 A1 ) , HATU ( 6 . 16 g , 16 . 21 
mmol ) and DIPEA ( 9 . 44 mL , 54 . 0 mmol ) . The reaction 
mixture was stirred at room temperature for 18 h . The 
reaction mixture was diluted with ethyl acetate and washed 
with water ( 3x ) . The organic layer was dried over Na , SO , 
and concentrated in vacuo to provide the crude compound 
which was purified via column chromatography ( 10 - 40 % 
ethyl acetate / pet ether ) to afford ( R ) - 6 - chloro - N - ( 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide 
( 2 . 8 g , 65 % yield ) as an off - white solid . LCMS m / z 318 . 1 
( M + H ) : ' H NMR ( 400 MHz , DMSO - d ) 8 8 . 75 ( t , J = 7 . 6 Hz , 
1H ) , 8 . 44 ( br d , J = 10 . 4 Hz , 1H ) , 8 . 38 ( s , 1H ) , 6 . 71 ( s , 1H ) , 
4 . 24 ( m , 1H ) , 3 . 64 ( m 2H ) , 3 . 42 ( m , 1H ) , 1 . 16 ( m , 12H ) . 
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Intermediate 1D : 3 - bromo - 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidine 

[ 0242 ] 

( 1D ) 
N N 

6 - Chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) 
pyrazolo [ 1 , 5 - a ] pyrimidine ( 0 . 075 g , 0 . 267 mmol ) was added 
and the mixture was degassed for 10 min . Potassium acetate 
( 0 . 079 g , 0 . 802 mmol ) was then added followed by palla 
dium tetrakis ( 0 . 062 g , 0 . 053 mmol ) and the reaction mix 
ture was heated to 100° C . for 1 h in a microwave . The 
reaction mixture was filtered through celite and concentrated 
in vacuo . The crude material was purified by preparative 
TLC . This procedure afforded ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 
a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( isopropylamino ) nicotinamide as a pale yellow solid ( 0 . 032 
g , 27 . 4 % ) . LCMS m / z 435 ( M + H ) ; ' H NMR ( 400 MHz , 
DMSO - d . ) 8 9 . 65 - 9 . 68 ( m , 1H ) 8 . 79 - 8 . 84 ( m , 2H ) 8 . 61 - 8 . 67 
( m , 2H ) 8 . 43 ( d , J = 7 . 53 Hz , 1H ) 7 . 74 ( s , 1H ) 4 . 82 ( s , 1H ) 
4 . 27 - 4 . 45 ( m , 1H ) 3 . 63 - 3 . 83 ( m , 2H ) 3 . 36 - 3 . 45 ( m , 1H ) 1 . 27 
( d , J = 6 . 53 Hz , 6H ) 1 . 17 ( dd , J = 5 . 27 , 1 . 25 Hz , 6H ) ; HPLC rt 
7 . 14 min , conditions B . 

Br 

[ 0243 ] To a stirred solution of 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidine ( 0 . 3 g , 1 . 954 mmol ) in DCM ( 10 mL ) was added 
NBS ( 0 . 348 g , 1 . 954 mmol ) at 0° C . The reaction mixture 
was stirred for 5 h at the same temperature . The mixture was 
diluted with water and extracted with ethyl acetate ( 3x15 
mL ) . The combined organic layers were dried over anhy 
drous Na2SO4 and evaporated under reduced pressure to 
afford the crude compound . The crude compound was taken 
to the next step without further purification . LCMS m / z 
231 . 8 ( M + H ) ; H NMR ( 300 MHz , DMSO - da ) d = 9 . 63 ( d , 
J = 2 . 3 Hz , 1H ) , 8 . 70 ( d , J = 2 . 3 Hz , 1H ) , 8 . 43 ( s , 1H ) . 

Example 2 

( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 5 - ( 2 - hydroxy 

propan - 2 - yl ) thiazol - 2 - yl ) amino ) nicotinamide 

[ 0247 ] Intermediate 1E : 6 - chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 
3 , 2 - dioxaborolan - 2 - yl ) pyrazolo [ 1 , 5 - a ] pyrimidine 

[ 0244 ] ( 2 ) CH3 
- OH 

( 1E ) CH3 H3C CH3 OHNS 

?? : N 

ci 

Intermediate 2A : 4 , 6 - dichloronicotinic acid 

[ 0248 ] 

( 2A ) 

HO 

[ 0245 ] To a solution of 3 - bromo - 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidine ( 0 . 290 g , 1 . 247 mmol ) in 1 , 4 - dioxane ( 10 mL ) 
was added 4 , 4 , 4 , 4 , 5 , 5 , 5 ' , 5 ' - octamethyl - 2 , 2 ' - bi ( 1 , 3 , 2 - dioxa 
borolane ) ( 1 . 426 g , 5 . 61 mmol ) followed by potassium 
acetate ( 0 . 441 g , 4 . 49 mmol ) and the solution was degassed 
for 5 min with nitrogen . To this reaction mixture , bis 
( triphenylphosphine ) palladium ( II ) dichloride ( 0 . 044 g , 
0 . 062 mmol ) was added and the mixture was degassed for 
another 15 min . The reaction vessel was sealed and heated 
to 110° C . for 16 h . The reaction mixture was filtered 
through a celite bed and washed with dioxane . The filtrate 
was concentrated under reduced pressure . The crude com 
pound was purified by column to afford 6 - chloro - 3 - ( 4 , 4 , 5 , 
5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) pyrazolo?1 , 5 - a ] py 
rimidine . LCMS m / z 198 . 0 ( M + H ) ; ' H NMR ( 400 MHz , 
DMSO - d ) 89 . 63 ( d , J = 2 . 0 Hz , 1H ) , 8 . 74 ( d , J = 2 . 5 Hz , 1H ) , 
8 . 37 ( s , 1H ) , 1 . 31 ( s , 13H ) . 

C1 

[ 0249 ] To a solution of ethyl 4 , 6 - dichloronicotinate ( 8 g , 
36 . 4 mmol ) in THF ( 50 mL ) , ethanol ( 25 mL ) and water ( 25 
mL ) was added LiOH ( 2 . 61 g , 109 mmol ) . The mixture was 
stirred at 25° C . for 2 hours . The reaction mixture was 
concentrated in vacuo . The residue was dissolved in water 
and acidified to neutral pH with 1 . 5 N HCl . The precipitated 
solid was filtered and washed with water ( 2x30 mL ) . The 
solid was dried under vacuum to afford 4 , 6 - dichloronicotinic 
acid ( 6 . 5 g , 83 % yield ) . LCMS m / z 194 . 1 ( M + 2 ) ; ' H NMR 
( 400 MHz , DMSO - d ) 8 8 . 80 ( s , 1H ) , 7 . 93 ( s , 1H ) . 

Example 1 
[ 0246 ] ( R ) - 6 - Chloro - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbu 
tyl ) - 4 - ( isopropylamino ) nicotinamide ( 0 . 085 g , 0 . 267 mmol ) 
was dissolved in 1 , 4 - dioxane ( 4 mL ) and 0 . 2 mL of water . 
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Intermediate 2B : ( R ) - 4 , 6 - dichloro - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide 

Intermediate 2D : ( R ) - 6 - chloro - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( ( 5 - ( 2 - hydroxypropan - 2 - yl ) 

thiazol - 2 - yl ) amino ) nicotinamide 
[ 0250 ] 

[ 0254 ] 
( 2B ) 

HzC CH3 ( 2D ) 

HOT 
CH3 
- OH H IZ | | 
CH3 OHN 

c1 H3C CH3 

HO ZTE 
ci 

[ 0251 ] To a solution of 4 , 6 - dichloronicotinic acid ( 5 g , 
26 . 0 mmol ) in dichloromethane ( 30 mL ) was added ( R ) - 4 
amino - 3 - fluoro - 2 - methylbutan - 2 - ol ( 3 . 16 g , 26 . 0 mmol ) and 
TEA ( 18 . 15 mL , 130 mmol ) at 0° C . followed by the 
addition of 1 - propanephosphonic acid cyclic anhydride 
( 50 % in ethyl acetate ) ( 24 . 86 g , 78 mmol ) . The reaction 
mixture was stirred at 25° C . for 16 h . The mixture was then 
diluted with dichloromethane and the organic layer was 
washed with water and brine . The organic layer was dried 
over anhydrous Na2SO4 , filtered and concentrated in vacuo . 
The residue was purified via column chromatography ( 40 % 
EtOAc / pet ether ) to afford ( R ) - 4 , 6 - dichloro - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl nicotinamide ( 3 . 6 g , 46 % yield ) . 
LCMS m / z 297 . 2 ( M + 2 ) ; ' H NMR ( 400 MHz , DMSO ) S 
8 . 98 - 8 . 81 ( m , 1H ) , 8 . 48 ( s , 1H ) , 7 . 92 ( s , 1H ) , 4 . 85 ( s , 1H ) , 
4 . 46 - 4 . 33 ( m , 1H ) , 4 . 30 - 4 . 20 ( m , 1H ) , 3 . 89 - 3 . 66 ( m , 2H ) , 
1 . 17 ( dd , J = 7 . 5 , 1 . 5 Hz , 9H ) . 

[ 0255 ] To a solution of ( R ) - ethyl 2 - ( 2 - chloro - 5 - ( ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) carbamoyl ) pyridin - 4 - yl ) 
amino ) thiazole - 5 - carboxylate ( 0 . 430 g , 0 . 998 mmol ) in THF 
( 15 mL ) was added dropwise methyl magnesium chloride 
( 3M in THF ) ( 1 . 996 mL , 5 . 99 mmol ) at 0° C . The reaction 
mixture was stirred at 25° C . for 2 h . The reaction mixture 
was quenched with an aqueous NH4Cl solution at 0° C . and 
extracted with EtoAc . The combined organic layers were 
washed with water ( 50 mL ) , brine solution ( 50 mL ) , dried 
over anhydrous Na2SO4 , filtered and concentrated in vacuo . 
The mixture was purified via column chromatography to 
give ( R ) - 6 - chloro - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 
( ( 5 - ( 2 - hydroxypropan - 2 - yl ) thiazol - 2 - yl ) amino ) nicotina 
mide ( 0 . 17 g , 37 % yield ) . LCMS m / z 417 . 3 ( M + H ) . 

Intermediate 2C : ( R ) - ethyl 2 - ( ( 2 - chloro - 5 - ( ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) carbamoyl ) pyridin 

4 - yl ) amino ) thiazole - 5 - carboxylate 

[ 0252 ] Example 2 

( 20 ) 

H3C CH3 O HN 

HO Y ZE 
N ? ci 

[ 0256 ] To a solution of ( R ) - 6 - chloro - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( ( 5 - ( 2 - hydroxypropan - 2 - yl ) thiazol 
2 - yl ) amino ) nicotinamide ( 0 . 07 g , 0 . 168 mmol ) in 1 , 4 - diox 
ane ( 4 mL ) was added 0 . 2 mL water followed by 6 - chloro 
3 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) pyrazolo [ 1 , 
5 - a ] pyrimidine ( 0 . 070 g , 0 . 252 mmol ) and potassium acetate 
( 0 . 049 g , 0 . 504 mmol ) . The reaction mixture was degassed 
for 10 min then tetrakis ( triphenylphosphine ) palladium ( 0 ) 
( 0 . 039 g , 0 . 034 mmol ) was added and the reaction mixture 
degassed for another 15 min . The reaction tube was sealed 
and heated to 100° C . for 1 h in a microwave . The reaction 
mixture was filtered through a bed of celite and washed with 
dioxane . The filtrate was concentrated in vacuo . The crude 
compound was purified by preparative HPLC to get ( R ) - 6 
( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( ( 5 - ( 2 - hydroxypropan - 2 - yl ) thi 
azol - 2 - yl ) amino nicotinamide as an off - white solid . LCMS 
m / z 534 . 1 ( M + H ) ; ' H NMR ( 400 MHz , DMSO - da ) 8 11 . 89 
( br . s . , 1H ) , 9 . 68 ( s , 1H ) , 9 . 24 ( br . s . , 1H ) , 8 . 93 - 8 . 72 ( m , 3H ) , 
7 . 20 ( br . s . , 1H ) , 5 . 51 ( br . s . , 1H ) , 4 . 87 ( br . s . , 1H ) , 4 . 51 - 4 . 28 
( m , 1H ) , 3 . 93 - 3 . 70 ( m , 1H ) , 3 . 54 - 3 . 37 ( m , 1H ) , 1 . 63 - 1 . 47 
( m , 6H ) , 1 . 26 - 1 . 12 ( m , 6H ) ; HPLC rt 5 . 94 min , conditions 
A . 

[ 0253 ] To a solution of ( R ) - 4 , 6 - dichloro - N - ( 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 1 . 1 g , 3 . 73 mmol ) in 
DMF ( 15 mL ) was added ethyl 2 - aminothiazole - 5 - carboxy 
late ( 0 . 642 g , 3 . 73 mmol ) and Cs C03 ( 2 . 429 g , 7 . 45 mmol ) 
at room temperature . The reaction mixture was heated to 
110° C . for 3 h . The reaction mixture was concentrated in 
vacuo and then extracted with EtoAc and water . The organic 
layer was separated and dried over anhydrous Na , SO4 , 
filtered and concentrated in vacuo . The crude product was 
purified via column chromatography to afford ( R ) - ethyl 
2 - ( ( 2 - chloro - 5 - ( ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) car 
bamoyl ) pyridin - 4 - yl ) amino ) thiazole - 5 - carboxylate ( 1 . 0 g , 
42 % yield ) . LCMS m / z 431 . 3 ( M + H ) . 
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Examples 3 ( Isomer 1 ) & Example 4 ( Isomer 2 ) 

6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( tetrahydro - 2H 

pyran - 3 - yl ) amino ) nicotinamide 
[ 0257 ] 

The crude compound was purified using column chroma 
tography to afford 6 - chloro - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( tetrahydro - 2H - pyran - 3 - yl ) amino ) nicotina 
mide as an off - white solid ( 0 . 57 g , 81 % ) . LCMS m / z 360 . 3 
( M + H ) . 

Examples 3 and 4 
Isomer 1 

H ; C CH3 OHN i 
HOY À N 

Isomer 2 

[ 0260 ] To a solution of 6 - chloro - N - ( ( R ) - 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( ( tetrahydro - 2H - pyran - 3 - yl ) amino ) 
nicotinamide ( 0 . 1 g , 0 . 278 mmol ) in 1 , 4 - dioxane ( 4 mL ) was 
added 0 . 2 mL water followed by 6 - chloro - 3 - ( 4 , 4 , 5 , 5 - tetram 
ethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) pyrazolo [ 1 , 5 - a ] pyrimidine 
( 0 . 117 g , 0 . 417 mmol ) and potassium acetate ( 0 . 082 g , 0 . 834 
mmol ) at room temperature . The reaction mixture was 
degassed for 5 min and then tetrakis ( triphenylphosphine ) 
palladium ( 0 ) ( 0 . 064 g , 0 . 056 mmol ) was added . The result 
ing solution was degassed for another 10 min . The reaction 
tube was sealed and heated to 100° C . for 1 h in a micro 
wave . The reaction mixture was filtered through a bed of 
celite and washed with dioxane . The filtrate was concen 
trated under reduced pressure to afford the desired products 
as a mixture of diastereomers . The diastereomers were 
separated by SFC . 
[ 0261 ] Example 3 ( Isomer 1 ) LCMS m / z 477 . 2 ( M + H ) ; ' H 
NMR ( 400 MHz , DMSO - da ) 89 . 68 - 9 . 64 ( m , 1H ) , 8 . 85 - 8 . 79 
( m , 2H ) , 8 . 73 - 8 . 63 ( m , 3H ) , 7 . 74 ( s , 1H ) , 4 . 84 ( s , 1H ) , 
4 . 46 - 4 . 28 m , 1H ) , 3 . 91 - 3 . 73 ( m , 1H ) , 3 . 71 - 3 . 54 ( m , 2H ) , 
3 . 47 - 3 . 36 ( m , 1H ) , 2 . 01 ( dd , J = 8 . 8 , 4 . 3 Hz , 1H ) , 1 . 79 - 1 . 54 
( m , 3H ) , 1 . 18 ( dd , J = 5 . 8 , 1 . 3 Hz , 6H ) ; HPLC rt 7 . 17 min , 
conditions B . 
[ 0262 ] Example 4 ( Isomer 2 ) LCMS m / z 477 . 2 ( M + H ) ; ' H 
NMR ( 400 MHz , DMSO - do ) 8 9 . 67 ( d , J = 2 . 5 Hz , 1H ) , 
8 . 84 - 8 . 79 ( m , 2H ) , 8 . 76 - 8 . 65 ( m , 3H ) , 7 . 74 ( s , 1H ) , 4 . 86 ( br . 
S . , 1H ) , 4 . 46 - 4 . 27 ( m , 1H ) , 3 . 91 - 3 . 72 ( m , 2H ) , 3 . 72 - 3 . 53 ( m , 
4H ) , 3 . 47 - 3 . 36 ( m , 2H ) , 2 . 00 ( dd , J = 8 . 8 , 4 . 3 Hz , 1H ) , 
1 . 78 - 1 . 53 m , 3H ) , 1 . 18 ( dd , J = 6 . 0 , 1 . 0 Hz , 6H ) ; HPLC rt 
5 . 55 min , conditions A . 

H3C CH3 HN 

HO HOY? N 

Intermediate 3A : 6 - chloro - N - ( ( R ) - 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( ( tetrahydro - 2H - pyran - 3 - yl ) 

amino ) nicotinamide 

[ 0258 ] 

Example 5 ( 3A ) 

( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( oxetan - 3 

ylamino ) nicotinamide H3C CH3 OHN 

HO [ 0263 ] 

N CI ( 5 ) 

HzC CH3 HN 

HO ' 
N 

[ 0259 ] To a stirred solution of 6 - chloro - 4 - ( ( tetrahydro - 2H 
pyran - 3 - yl ) amino ) nicotinic acid ( 0 . 5 g , 1 . 948 mmol ) in 
DMF ( 10 mL ) was added DIPEA ( 1 . 021 mL , 5 . 84 mmol ) 
and HATU ( 1 . 111 g , 2 . 92 mmol ) at 0° C . The reaction 
mixture was stirred for 10 min . ( R ) - 4 - amino - 3 - fluoro - 2 
methylbutan - 2 - ol ( 0 . 236 g , 1 . 948 mmol ) was added to the 
reaction mixture and stirred for 3 h at 25° C . The solvent was 
evaporated under reduced pressure and the residue was 
extracted with ethyl acetate . The combined organic extracts 
were washed with water and 10 % NaHCO3 solution , dried 
over anhydrous Na2SO4 , filtered and concentrated in vacuo . 

' N 
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Intermediate 5A : ethyl 
6 - chloro - 4 - ( oxetan - 3 - ylamino ) nicotinate 

Intermediate 5C : ( R ) - 6 - chloro - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( oxetan - 3 - ylamino ) nicotina 

mide 
[ 0264 ] 

[ 0268 ] 
( 5A ) 

( 5C ) 

HN 

H3C CH3 HN 

H C 
HO 

cl . 

1 

[ 0265 ] Ethyl 4 , 6 - dichloronicotinate ( 3 . 91 g , 17 . 79 mmol ) 
was transferred to a seal tube and DMA ( 10 mL ) , oxetan 
3 - amine ( 1 . 3 g , 17 . 79 mmol ) and DIPEA ( 12 . 43 mL , 71 . 1 
mmol ) were added . The reaction mixture was stirred for 16 
hrs at 25° C . The reaction mixture was extracted with ethyl 
acetate ( 50 mL ) , washed with water ( 100 mL ) and the 
organic layer was dried over anhydrous Na2SO4 , filtered and 
concentrated in vacuo . The residue was purified via column 
chromatography ( 15 % EtoAc : pet ether ) to afford ethyl 
6 - chloro - 4 - ( oxetan - 3 - ylamino ) nicotinate ( 2 . 4 g , 44 % yield ) 
as a colorless liquid . ' H NMR ( 400 MHz , DMSO - do ) 8 
8 . 56 - 8 . 60 ( m , 1H ) 8 . 45 ( d , J = 5 . 52 Hz , 1H ) 6 . 63 ( s , 1H ) 
4 . 87 - 4 . 93 ( m , 2H ) 4 . 77 - 4 . 87 ( m , 1H ) 4 . 46 - 4 . 52 ( m , 2H ) 4 . 34 
( q , J = 7 . 03 Hz , 2H ) 1 . 30 - 1 . 37 ( m , 3H ) . 

[ 0269 ] To a stirred solution of 6 - chloro - 4 - ( oxetan - 3 
ylamino ) nicotinic acid ( 0 . 6 g , 2 . 62 mmol ) in DMF ( 10 mL ) 
at 0° C . was added DIPEA ( 2 . 292 mL , 13 . 12 mmol ) , HATU 
( 1 . 996 g , 5 . 25 mmol ) and ( R ) - 4 - amino - 3 - fluoro - 2 - meth 
ylbutan - 2 - ol ( 0 . 318 g , 2 . 62 mmol ) . The reaction mixture was 
stirred for 16 hrs at 25° C . The reaction mixture was diluted 
with ethyl acetate , washed with water and brine . The organic 
extract was dried over anhydrous Na2SO4 , filtered and 
concentrated in vacuo . The crude product was purified via 
column chromatography ( 3 . 5 % MeOH : chloroform ) to 
afford ( R ) - 6 - chloro - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 
4 - ( oxetan - 3 - ylamino ) nicotinamide ( 0 . 6 g , 65 % yield ) as an 
off - white solid . LCMS m / z 332 ( M + H ) ; H NMR ( 400 MHz , 
DMSO - do ) 88 . 91 ( d , J = 6 . 53 Hz , 1H ) 8 . 83 ( t , J = 5 . 52 Hz , 1H ) 
8 . 43 ( s , 1H ) 6 . 52 ( s , 1H ) 4 . 86 - 4 . 92 ( m , 2H ) 4 . 83 ( s , 1H ) 
4 . 71 - 4 . 77 ( m , 1H ) 4 . 27 - 4 . 46 ( m , 3H ) 3 . 63 - 3 . 79 ( m , 1H ) 
3 . 34 - 3 . 45 ( m , 1H ) 1 . 17 ( dd , J = 5 . 52 , 1 . 51 Hz , 6H ) . 

Intermediate 5B : 
6 - chloro - 4 - ( oxetan - 3 - ylamino ) nicotinic acid 

[ 0266 ] 
Example 5 

( 5B ) 

OHN 

HO 

NP C 

[ 0267 ] To a stirred solution of ethyl 6 - chloro - 4 - ( oxetan 
3 - ylamino ) nicotinate ( 2 . 35 g , 9 . 16 mmol ) in a mixture of 
THF ( 10 mL ) , ethanol ( 4 mL ) and water ( 4 mL ) was added 
LiOH ( 0 . 658 g , 27 . 5 mmol ) . The reaction mixture was 
stirred for 2 h at room temperature and concentrated in 
vacuo . The resulting residue was dissolved in water ( 5 mL ) 
and acidified to pH 4 using saturated aqueous citric acid 
solution . The resulting solids were filtered , washed with 
water ( 2x30 mL ) , and dried to afford 6 - chloro - 4 - ( oxetan - 3 
ylamino ) nicotinic acid ( 1 . 9 g , 79 % yield ) as an off - white 
solid . ' H NMR ( 400 MHz , DMSO - da ) 8 8 . 92 ( br . s . , 1H ) 
8 . 53 ( s , 1H ) 6 . 56 ( s , 1H ) 4 . 87 - 4 . 93 ( m , 2H ) 4 . 75 - 4 . 84 ( m , 
1H ) 4 . 43 - 4 . 49 ( m , 2H ) . 

[ 0270 ] ( R ) - 6 - Chloro - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbu 
tyl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide ( 0 . 07 g , 0 . 211 
mmol ) was dissolved in 1 , 4 - dioxane ( 4 mL ) and 0 . 2 mL 
water . 6 - Chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan 
2 - yl ) pyrazolo [ 1 , 5 - a ) pyrimidine ( 0 . 088 g , 0 . 316 mmol ) was 
added and the mixture was degassed for 10 min followed by 
the addition of potassium acetate ( 0 . 062 g , 0 . 633 mmol ) and 
palladium tetrakis ( 0 . 049 g , 0 . 042 mmol ) . The reaction 
mixture was degassed for an additional 15 min and heated to 
100° C . for 2 hours in a microwave . The reaction mixture 
was filtered through celite , washed with 10 % MeOH \ DCM 
( 100 mL ) and the filtrate was concentrated in vacuo . The 
crude product was purified via column chromatography 
( 3 . 5 % MeOH : chloroform ) to afford ( R ) - 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbu 
tyl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide ( 0 . 0046 g , 5 % yield ) 
as a pale yellow solid . LCMS m / z 449 . 2 ( M + H ) ; ' H NMR 
( 400 MHz , DMSO - da ) 8 9 . 68 ( d , J = 2 . 01 Hz , 1H ) 8 . 88 ( d , 
J = 2 . 01 Hz , 1H ) 8 . 79 - 8 . 82 ( m , 2H ) 8 . 74 ( t , J = 5 . 52 Hz , 1H ) 
8 . 70 ( s , 1H ) 7 . 44 ( s , 1H ) 4 . 99 ( t , J = 6 . 78 Hz , 2H ) 4 . 84 ( s , 1H ) 
4 . 70 - 4 . 77 ( m , 1H ) 4 . 53 ( t , J = 6 . 53 Hz , 2H ) 4 . 30 - 4 . 47 ( m , 1H ) 
3 . 66 - 3 . 82 ( m , 1H ) 3 . 36 - 3 . 48 ( m , 1H ) 1 . 16 - 1 . 21 ( m , 6H ) ; 
HPLC rt 5 . 58 min , conditions B . 
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Example 6 

N - ( 2 - ( 4 - hydroxytetrahydro - 2H - pyran - 4 - yl ) ethyl ) - 4 
( isopropylamino ) - 6 - ( pyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) 

nicotinamide 

[ 0271 ] 

THF ( 50 mL ) . The solution was added dropwise to a mixture 
of lithium aluminum hydride ( 1 . 6 g , 43 mmol ) and THF ( 100 
mL ) and the mixture was stirred for 2 h at reflux tempera 
ture . After cooling to 0° C . , Na , SO - 10H , O ( 16 g ) and KF 
( 2 . 5 g ) were added and the mixture was stirred overnight . 
After filtration , the filtrate was concentrated in vacuo , and 
the residue was acidified with 4N HC1 in 1 , 4 - dioxane . The 
mixture was concentrated in vacuo and the residue was 
crystallized from ethanol - ether . The precipitate was filtered 
to afford 4 - ( 2 - aminoethyl ) tetrahydro - 2H - pyran - 4 - ol ( 2 . 1 g , 
67 % yield ) as the HCl salt . ' H NMR ( 400 MHz , CDC13 ) d 
3 . 94 - 3 . 65 ( m , 6H ) , 2 . 57 ( s , 2H ) , 1 . 95 - 1 . 51 ( m , 6H ) . 

HC 

HN CHz 
OH 

À 

Intermediate 6C : 6 - chloro - N - ( 2 - ( 4 - hydroxytetra 
hydro - 2H - pyran - 4 - yl ) ethyl ) - 4 - ( isopropylamino ) nico 

tinamide 

[ 0276 ] 
N 

- CI 

( 60 ) 
CH3 

O HN CHz Intermediate 6A : 
1 , 6 - dioxaspiro [ 2 . 5 ] octane - 2 - carbonitrile OH 

[ 0272 ] 

ci 
( 6A ) 

CN 

[ 0273 ] To a mixture of dihydro - 2H - pyran - 4 ( 3H ) - one ( 2 . 5 
g , 25 mmol ) and 2 - chloroacetonitrile ( 1 . 89 g , 25 mmol ) was 
added a solution of potassium tert - butoxide in tert - butanol 
( 1 . 0 M , 25 mL ) dropwise . The reaction mixture was stirred 
overnight and quenched with water ( 50 mL ) . The mixture 
was extracted with ethyl acetate ( 100 mL ) . The organic layer 
was washed with water and brine , then dried over magne 
sium sulfate , filtered and concentrated in vacuo . The crude 
product was purified via column chromatography ( 10 - 60 % 
ethyl acetate / pet ether ) to afford 1 , 6 - dioxaspiro [ 2 . 5 ] octane 
2 - carbonitrile ( 2 . 9 g , 83 % yield ) as a yellow oil . ' H NMR 
( 400 MHz , CDC13 ) 3 . 95 - 3 . 80 ( m , 4H ) , 3 . 35 ( s , 1H ) , 
2 . 18 - 2 . 01 ( m , 1H ) , 1 . 96 - 1 . 76 ( m , 2H ) , 1 . 67 - 1 . 50 ( m , 1H ) . 

[ 0277 ] To a solution of 6 - chloro - 4 - ( isopropylamino ) nico 
tinic acid ( 0 . 1 g , 0 . 47 mmol ) in DMF ( 1 mL ) was added 
HOBt ( 0 . 7 g , 0 . 51 mmol ) and EDC ( 0 . 1 g , 0 . 51 mmol ) . The 
mixture was stirred at room temperature for 0 . 5 h . To this 
mixture was then added 4 - ( 2 - aminoethyl ) tetrahydro - 2H 
pyran - 4 - ol hydrochloride ( 0 . 09 g , 0 . 49 mmol ) and DIPEA 
( 0 . 17 mL , 0 . 978 mmol ) . The mixture was stirred for 2 h then 
quenched with water , stirred , and filtered to give 6 - chloro 
N - ( 2 - ( 4 - hydroxytetrahydro - 2H - pyran - 4 - yl ) ethyl ) - 4 - ( isopro 
pylamino ) nicotinamide ( 67 mg , 42 % yield ) as an off - white 
solid , which was used without purification . 

Example 6 

Intermediate 6B : 
4 - ( 2 - aminoethyl ) tetrahydro - 2H - pyran - 4 - ol 

[ 0274 ] 

( 6B ) 

[ 0278 ] To a solution of 6 - chloro - N - ( 2 - ( 4 - hydroxytetra 
hydro - 2H - pyran - 4 - yl ) ethyl ) - 4 - ( isopropylamino ) nicotina 
mide ( 10 mg , 0 . 03 mmol ) in 1 , 4 - dioxane ( 1 mL ) was added 
6 - chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) 
pyrazolo [ 1 , 5 - a ] pyrimidine ( 9 . 0 mg , 0 . 032 mmol ) , 2M aque 
ous solution of K PO , ( 0 . 044 mL , 0 . 088 mmol ) and PdC1 , 
( dppf ) ( 2 . 14 mg , 2 . 9 umol ) . The mixture was purged with 
nitrogen , sealed and heated to 120° C . for 4 h . The crude 
material was purified via preparative LC / MS with the fol 
lowing conditions : Column : Waters XBridge C18 , 19x200 
mm , 5 - um particles ; Mobile Phase A : 5 : 95 acetonitrile : water 
with 10 - mM ammonium acetate ; Mobile Phase B : 95 : 5 
acetonitrile : water with 10 mM ammonium acetate ; Gradi 
ent : 5 - 55 % B over 25 minutes , then a 5 - minute hold at 55 % 
B ; Flow : 20 mL / min . Fractions containing the desired prod 
uct were combined and dried via centrifugal evaporation . 
This procedure afforded N - ( 2 - ( 4 - hydroxytetrahydro - 2H 
pyran - 4 - yl ) ethyl ) - 4 - ( isopropylamino ) - 6 - ( pyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) nicotinamide ( 0 . 6 mg , 4 . 5 % yield ) as a TFA 
salt . LCMS m / z 460 . 2 ( M + H ) + ; ' H NMR ( 500 MHz , 
DMSO - do ) 89 . 65 ( d , J = 2 . 0 Hz , 1H ) , 8 . 88 - 8 . 75 ( m , 2H ) , 8 . 56 

OH 

NH 

[ 0275 ] A mixture of 1 , 6 - dioxaspiro [ 2 . 5 ] octane - 2 - carboni 
trile ( 3 . 0 g , 22 mmol ) and 10 % Pd on C ( 0 . 3 g ) in methanol 
( 40 mL ) was stirred for 2 h under a balloon of hydrogen . The 
mixture was filtered through a pad of celite and the filtrate 
was concentrated in vacuo . The residue was dissolved in 
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( s , 1H ) , 8 . 44 ( d , J = 6 . 4 Hz , 2H ) , 7 . 72 ( s , 1H ) , 4 . 23 - 4 . 21 ( m , 
1H ) , 3 . 76 ( m , 4H ) , 3 . 69 - 3 . 61 ( m , 2H ) , 3 . 44 - 3 . 27 ( m , 1H ) , 
1 . 72 - 1 . 62 ( m , 2H ) , 1 . 60 - 1 . 41 ( m , 4H ) , 1 . 33 - 1 . 18 ( m , 6H ) ; 
HPLC rt 1 . 57 min , conditions F . 

Intermediate 7B : 6 - chloro - 4 - ( ( 1 - hydroxy - 2 - methyl 
propan - 2 - yl ) amino ) nicotinic acid 

[ 0282 ] 

Example 7 ( 7B ) 
HC - OH 

CH ; ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - hydroxy - 2 

methylpropan - 2 - yl ) amino ) nicotinamide 
O HN H? 

HO 

[ 0279 ] 
N ? ci 

CH3 
?? 

H3C CH3 0 HN CHz 

?? NH N 

CI 

[ 0283 ] To a stirred solution of ethyl 6 - chloro - 4 - ( ( 1 - hy 
droxy - 2 - methylpropan - 2 - yl ) amino ) nicotinate ( 600 mg , 
2 . 200 mmol ) in ethanol ( 12 mL ) and water ( 6 mL ) was 
added LiOH ( 79 mg , 3 . 30 mmol ) and the mixture was stirred 
at room temperature for 3 h . The reaction mixture was 
concentrated in vacuo . The crude residue was dissolved in 
water ( 5 ml ) , acidified with 1 . 5 N HCl ( pH 5 ) and stirred at 
room temperature for 10 min . The solid obtained was 
filtered , washed with water and dried in vacuo to afford 
6 - chloro - 4 - ( ( 1 - hydroxy - 2 - methylpropan - 2 - yl ) aminonico 
tinic acid ( 450 mg , 83 % ) as an off - white solid . LCMS m / z 
245 ( M + H ) ; ' H NMR ( 400 MHz , DMSO - da ) 8 13 . 66 - 12 . 92 
( m , 1H ) , 8 . 78 ( s , 1H ) , 8 . 52 ( s , 1H ) , 6 . 85 ( s , 1H ) , 5 . 35 - 5 . 05 
( m , 1H ) , 3 . 43 ( s , 2H ) , 1 . 42 - 1 . 17 ( m , 6H ) . Intermediate 7A : ethyl 6 - chloro - 4 - ( ( 1 - hydroxy - 2 

methylpropan - 2 - yl ) amino ) nicotinate 

[ 0280 ] 
Intermediate 7C : ( R ) - 6 - chloro - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( ( 1 - hydroxy - 2 - methylpro 

pan - 2 - yl ) amino ) nicotinamide 
[ 0284 ] ( 7A ) CH3 

K 
| HN 

OH 
CH3 ( 70 ) 

?? HzC 

ci HOI 
ci A [ 0281 ] To a stirred solution of ethyl 4 , 6 - dichloronicotinate 

( 2 . 5 g , 11 . 36 mmol ) in DMA ( 12 . 5 mL ) was added DIPEA 
( 5 . 95 mL , 34 . 1 mmol ) and the mixture was stirred at room 
temperature for 5 min . 2 - Amino - 2 - methylpropan - 1 - ol 
( 1 . 114 g , 12 . 50 mmol ) was added and the mixture was 
stirred for 16 h at 25° C . followed by 16 h at 85° C . The 
reaction mixture was quenched by the addition of water and 
extracted with EtOAC ( 3x50 mL ) . The combined organic 
extracts were washed with water ( 100 mL ) followed by 
brine solution , dried over Na2SO4 , filtered and concentrated 
in vacuo . The crude product was purified via column chro 
matography ( 50 % EtOAc / pet ether ) to afford ethyl 6 - chloro 
4 - ( ( 1 - hydroxy - 2 - methylpropan - 2 - yl ) amino ) nicotinate ( 2 . 1 
g , 68 % yield ) . LCMS m / z 273 . 1 ( M + H ) ; ' H NMR ( 400 
MHz , DMSO - do ) 8 8 . 61 ( s , 1H ) , 8 . 56 ( s , 1H ) , 6 . 88 ( s , 1H ) , 
5 . 27 ( t , J = 5 . 3 Hz , 1H ) , 4 . 29 ( q , J = 7 . 2 Hz , 2H ) , 3 . 43 ( d , J = 5 . 0 
Hz , 2H ) , 1 . 37 - 1 . 25 ( m , 9H ) . 

[ 0285 ] To a stirred solution of 6 - chloro - 4 - ( ( 1 - hydroxy - 2 
methylpropan - 2 - yl ) amino ) nicotinic acid ( 500 mg , 2 . 044 
mmol ) in DMF ( 10 mL ) was added DIPEA ( 1 . 785 ml , 10 . 22 
mmol ) and HATU ( 1554 mg , 4 . 09 mmol ) . The reaction 
mixture was stirred at room temperature for 5 min . ( R ) - 4 
Amino - 3 - fluoro - 2 - methylbutan - 2 - ol ( 272 mg , 2 . 248 mmol ) 
in DMF ( 1 ml ) was added and the reaction mixture was 
stirred at room temperature for 3 h . The reaction mixture was 
quenched by the addition of water and extracted with EtoAc 
( 2x10 mL ) . The combined organic extracts were washed 
with saturated NaHCO , solution and water followed by 
brine solution , dried over Na2SO4 and concentrated in 
vacuo . The crude mixture was purified via column chroma 
tography ( 60 % EtoAc / pet ether ) to provide ( R ) - 6 - chloro 
N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - hydroxy - 2 
methylpropan - 2 - yl ) amino ) nicotinamide ( 300 mg , 38 % ) as 
an off - white solid . LCMS m / z 348 . 1 ( M + H ) ; ' H NMR ( 400 
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- continued MHz , DMSO - do ) 8 8 . 85 ( s , 1H ) , 8 . 72 ( t , J = 5 . 5 Hz , 1H ) , 8 . 33 
( s , 1H ) , 6 . 77 ( s , 1H ) , 5 . 17 ( t , J = 5 . 3 Hz , 1H ) , 4 . 84 ( s , 1H ) , 
4 . 44 - 4 . 21 ( m , 1H ) , 3 . 76 - 3 . 56 ( m , 1H ) , 3 . 45 - 3 . 37 ( m , 3H ) , 
1 . 35 - 1 . 25 ( m , 6H ) , 1 . 19 - 1 . 11 ( m , 6H ) . CH3 

HN CH 

HO ZI NA 

Intermediate 8A : 3 - Vinyloxetan - 3 - ol 
[ 0288 ] 

( 8A ) 

Example 7 
[ 0286 ] To a stirred solution of ( R ) - 6 - chloro - N - ( 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 - hydroxy - 2 - methylpropan 
2 - yl ) amino ) nicotinamide ( 50 mg , 0 . 144 mmol ) and 
6 - chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) 
pyrazolo [ 1 , 5 - a ) pyrimidine ( 60 . 3 mg , 0 . 216 mmol ) in 1 , 4 
dioxane ( 10 mL ) / water ( 0 . 5 mL ) mixture was added potas 
sium acetate ( 42 . 3 mg , 0 . 431 mmol ) . The mixture was 
degassed with nitrogen for 5 min and Pd ( PPhz ) 4 ( 33 . 2 mg , 
0 . 029 mmol ) was added . The mixture was degassed for 
another 10 min and then heated to 100° C . for 2 h in a 
microwave . The reaction mixture was then cooled to 25° C . 
and concentrated in vacuo . The crude residue was dissolved 
in 10 % MeOH / CHC1z and filtered through celite . The filtrate 
was concentrated in vacuo . The crude material was purified 
via preparative LC / MS with the following conditions : 
Waters Xbridge C18 , 19x150 mm , 5 um ; Guard Column : 
Waters XBridge C18 , 19x10 mm , 5 um ; Mobile Phase A : 
5 : 95 Acetonitrile : water with 10 mM NH _ OAc ; Mobile 
Phase B : 95 : 5 Acetonitrile : water with 10 mM NH OAc ; 
Gradient : 5 - 35 % B over 25 minutes , followed by a 10 
minute hold at 35 % B and 5 minute hold at 100 % B ; Flow : 
15 ml / min . Fractions containing the desired product were 
combined and dried using a Genevac centrifugal evaporator . 
This procedure afforded ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] py 
rimidin - 3 - yl ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 1 
hydroxy - 2 - methylpropan - 2 - yl ) amino ) nicotinamide ( 13 . 7 
mg , 19 % yield ) as pale yellow solid . LCMS m / z 465 . 1 
( M + H ) ; ' H NMR ( 400 MHz , DMSO - do ) 9 . 68 ( d , J = 2 . 0 
Hz , 1H ) , 8 . 87 - 8 . 77 ( m , 3H ) , 8 . 64 - 8 . 54 ( m , 2H ) , 8 . 05 ( s , 1H ) , 
5 . 12 ( t , J = 5 . 0 Hz , 1H ) , 4 . 84 ( s , 1H ) , 4 . 49 - 4 . 25 ( m , 1H ) , 3 . 73 
( br . s . , 1H ) , 3 . 50 ( d , J = 5 . 0 Hz , 2H ) , 3 . 45 - 3 . 36 ( m , 1H ) , 1 . 42 
( s , 6H ) , 1 . 18 ( dd , J = 5 . 8 , 1 . 3 Hz , 6H ) ; HPLC rt 1 . 17 min , 
conditions C . 

HO CH2 

[ 0289 ] In a dry flask , under a nitrogen atmosphere , a 
stirring solution of oxetan - 3 - one ( 2 . 1 g , 29 . 1 mmol ) in 
anhydrous THF ( 100 mL ) was cooled to 0° C . and treated 
dropwise with vinylmagnesium bromide ( 1M in THF ) ( 50 
mL , 50 . 0 mmol ) at a rate which maintained an internal 
temperature below 10° C . The reaction mixture was stirred 
for 10 minutes , then allowed to warm to room temperature 
and stirred for 2 hours . The reaction mixture was poured into 
a solution of saturated ammonium chloride ( 200 mL ) . The 
mixture was stirred at room temperature for 5 minutes , the 
layers were separated , and the aqueous phase was extracted 
4x with diethyl ether ( 75 mL ) . The combined organic phases 
were dried over sodium sulfate , filtered and concentrated in 
vacuo to afford 3 - vinyloxetan - 3 - ol ( 2 . 66 g , 91 % yield ) as a 
pale yellow oil , which was used as is in the next step . ' H 
NMR ( 400 MHz , chloroform - d ) 8 6 . 31 ( dd , J = 17 . 4 , 10 . 8 Hz , 
1H ) , 5 . 44 ( dd , J = 17 . 4 , 0 . 7 Hz , 1H ) , 5 . 29 ( dd , J = 10 . 8 , 0 . 7 Hz , 
1H ) , 4 . 70 ( q , J = 7 . 0 Hz , 4H ) , 2 . 31 ( s , 1H ) . 

Examples 8 and 9 

6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 
fluoro - 2 - ( 3 - hydroxyoxetan - 3 - yl ) ethyl ) - 4 - ( isopropy 
lamino ) nicotinamide & 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 

pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 , 4 - dihydroxy - 3 
( hydroxymethyl ) butyl ) - 4 - isopropylamino ) 

nicotinamide Intermediate 8B : 3 - ( benzyloxy ) - 3 - vinyloxetane 
[ 0290 ] 102871 

( 8B ) 
CH3 

HO 

) HN CHz 
HOM 

CH2 
HO NA 

[ 0291 ] A stirring solution of 3 - vinyloxetan - 3 - ol ( 1 . 0 g , 
9 . 99 mmol ) in anhydrous THF ( 50 mL ) was cooled to 5º C . 
and treated with sodium hydroxide ( 60 % in mineral oil ) 
( 0 . 799 g , 19 . 98 mmol ) . The mixture was stirred at 5° C . for 
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Intermediate 8D : 
2 - azido - 1 - ( 3 - ( benzyloxy ) oxetan - 3 - yl ) ethanol 

[ 0294 ] 

( 8D ) 

OH 

1 hour , then treated with benzyl bromide ( 2 . 495 mL , 20 . 98 
mmol ) and tetrabutyl ammonium iodide ( 0 . 369 g , 0 . 999 
mmol ) . The reaction mixture was allowed to slowly come to 
room temperature , and was stirred for 18 hours , at which 
point it was judged to be complete by TLC ( 3 : 1 hexanes / 
ethyl acetate ; UV / KMnO4 ) . About half of the THF was 
evaporated via rotary evaporator , and the remaining solution 
was poured into saturated ammonium chloride . The turbid 
mixture was extracted three times with diethyl ether , then the 
combined ether phases were washed with brine , dried over 
sodium sulfate , filtered and concentrated in vacuo . The 
residue was chromatographed via MPLC over an 80 g silica 
gel column , eluting at 60 mL / min with 5 % to 25 % acetone / 
hexanes over 10 column volumes . Fractions containing the 
desired product were pooled and concentrated in vacuo to 
yield 3 - ( benzyloxy ) - 3 - vinyloxetane ( 1 . 58 g , 83 % yield ) . ' H 
NMR ( 400 MHz , chloroform - d ) 8 7 . 45 - 7 . 29 ( m , 5H ) , 6 . 14 
( dd , J = 17 . 6 , 10 . 8 Hz , 1H ) , 5 . 54 ( dd , J = 17 . 6 , 0 . 7 Hz , 1H ) , 
5 . 49 ( dd , J = 10 . 9 , 0 . 8 Hz , 1H ) , 4 . 81 ( d , J = 7 . 0 Hz , 2H ) , 4 . 65 
( d , J = 7 . 3 Hz , 2H ) , 4 . 42 ( s , 2H ) . 

[ 0295 ] Amixture of 3 - ( benzyloxy ) - 3 - ( oxiran - 2 - yl ) oxetane 
( 3 . 7 g , 17 . 94 mmol ) and sodium azide ( 1 . 749 g , 26 . 9 mmol ) 
in acetone / water ( 1 : 1 ) ( 40 mL ) was stirred at room tempera 
ture for 60 hours . Most of the acetone was evaporated , and 
the remainder of the reaction mixture was treated with 
saturated ammonium chloride ( 20 mL ) . The turbid solution 
was extracted three times with dichloromethane ( 30 mL ) , 
and the combined aqueous phases were washed once with 
water and once with brine , then dried over sodium sulfate , 
filtered and concentrated in vacuo . The residue was chro 
matographed via MPLC over a 40 g silica gel column , 
eluting at 40 mL / min with a 5 % to 50 % methylene chloride ) 
hexanes gradient over 12 column volumes . Fractions con 
taining the desired product were pooled and concentrated in 
vacuo to yield 2 - azido - 1 - ( 3 - ( benzyloxy ) oxetan - 3 - yl ) ethanol 
( 2 . 31 g , 52 % yield ) as an amber oil . ' H NMR ( 400 MHz , 
chloroform - d ) 8 7 . 45 - 7 . 31 ( m , 5H ) , 4 . 94 - 4 . 81 ( m , 4H ) , 4 . 79 
( d , J = 7 . 7 Hz , 1H ) , 4 . 68 - 4 . 63 ( m , 1H ) , 4 . 22 - 4 . 09 ( m , 1H ) , 
3 . 55 - 3 . 50 ( m , 2H ) , 2 . 38 ( d , J = 6 . 6 Hz , 1H ) . 

Intermediate 8C : 
3 - ( benzyloxy ) - 3 - ( oxiran - 2 - yl ) oxetane 

[ 0292 ] 

( 8C ) . 

Intermediate 8E : 
3 - ( 2 - azido - 1 - fluoroethyl ) - 3 - ( benzyloxy ) oxetane 

[ 0296 ] 

( 8E ) 

( Isomers 1 & 2 ) 

[ 0293 ] A stirring solution of 3 - ( benzyloxy ) - 3 - vinyloxet 
ane ( 3 . 13 g , 16 . 45 mmol ) in dichloromethane ( 50 mL ) was 
cooled to 5º C . and treated with mCPBA ( 8 . 11 g , 36 . 2 
mmol ) . The reaction mixture was allowed to slowly come to 
room temperature , heated at reflux for 1 hour , then cooled to 
room temperature and stirred for 42 hours , at which point it 
was judged to be complete by LCMS . The mixture was 
cooled to 5º C . and treated with half - saturated sodium 
bisulfite ( 150 mL ) . The mixture was allowed to come to 
room temperature and stirred for 30 minutes , then most of 
the DCM was evaporated via rotary evaporator . The result 
ing heterogeneous mixture was extracted 3x with ethyl 
acetate ( 30 mL ) , then the combined organic phases were 
washed 3x with a solution of saturated sodium bicarbonate 
and once with brine , then dried over sodium sulfate , filtered 
and concentrated in - vacuo to yield 3 - ( benzyloxy ) - 3 - ( oxiran 
2 - yl ) oxetane ( 3 . 32 g , 98 % yield ) . ' H NMR ( 400 MHz , 
chloroform - d ) 8 7 . 45 - 7 . 30 ( m , 5H ) , 4 . 75 ( d , J = 6 . 6 Hz , 1H ) , 
4 . 68 ( d , J = 6 . 6 Hz , 1H ) , 4 . 66 ( d , J = 2 . 4 Hz , 1H ) , 4 . 60 - 4 . 54 ( m , 
1H ) , 4 . 48 ( d , J = 6 . 6 Hz , 1H ) , 4 . 40 ( d , J = 7 . 3 Hz , 1H ) , 3 . 35 
( dd , J = 3 . 6 , 2 . 8 Hz , 1H ) , 3 . 00 - 2 . 95 ( m , 1H ) , 2 . 94 - 2 . 90 ( m , 
1H ) . 

[ 0297 ] A stirring solution of 2 - azido - 1 - ( 3 - ( benzyloxy ) ox 
etan - 3 - yl ) ethanol ( 1 . 2 g , 4 . 81 mmol ) in anhydrous dichlo 
romethane ( 30 mL ) was cooled to - 78° C . and treated with 
diethylaminosulfur trifluoride ( 1 . 209 mL , 9 . 15 mmol ) . The 
mixture was stirred at - 78° C . for 2 hours , then allowed to 
come to room temperature and stirred for 42 hours . The 
reaction mixture was poured into stirring , ice - cold saturated 
sodium carbonate solution ( 200 mL ) , and the mixture was 
stirred for 30 minutes . The layers were separated , the 
aqueous phase was extracted twice with dichloromethane 
( 50 mL ) , and the combined organic phases were dried over 
sodium sulfate , filtered and concentrated in vacuo . The 
residue was chromatographed via MPLC over a 80 g silica 
gel column , eluting at 60 mL / min with a 5 % to 30 % 
acetone / hexanes gradient over 10 column volumes . Frac 
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tions containing the product were pooled and concentrated 
in vacuo to yield 3 - ( 2 - azido - 1 - fluoroethyl ) - 3 - ( benzyloxy ) 
oxetane ( 0 . 65 g , 54 % yield ) as a colorless oil . ' H NMR ( 400 
MHz , CHLOROFORM - d ) 8 7 . 46 - 7 . 31 ( m , 5H ) , 5 . 04 - 4 . 82 
( m , 5H ) , 4 . 81 - 4 . 74 ( m , 1H ) , 4 . 63 ( d , J = 7 . 5 Hz , 1H ) , 3 . 70 
( ddd , J = 19 . 6 , 13 . 6 , 7 . 0 Hz , 1H ) , 3 . 58 - 3 . 43 ( m , 1H ) . The 
enantiomers were resolved by supercritical fluid chromatog 
raphy ( SFC ) using the following conditions : Instrument : 
Thar Preparative SFC - 350 ; Column : Chiralpak AD ( 5x25 
cm , 5 m ) ; BPR pressure : 100 bars ; Temperature : 30° C . ; 
Flow rate : 270 mL / min ; Mobile Phase : CO2 / MeOH ( 87 / 13 ) ; 
Detector Wavelength : 212 nm ; Separation Program : 
Sequence injection ; Injection : 0 . 90 mL with cycle time 3 . 25 
min . The separation yielded : First - eluting isomer : 3 - ( 2 
azido - 1 - fluoroethyl ) - 3 - ( benzyloxy ) oxetane , Isomer 1 ( 0 . 25 
g , 77 % yield ) ; Second - eluting isomer : 3 - ( 2 - azido - 1 - fluoro 
ethyl ) - 3 - ( benzyloxy ) oxetane , Isomer 2 ( 0 . 19 g , 53 % yield ) . 

Intermediate 8F : tert - butyl ( 2 - fluoro - 2 - ( 3 - hy 
droxyoxetan - 3 - yl ) ethyl ) carbamate 

[ 0298 ] 

[ 0301 ] A solution of tert - butyl ( 2 - fluoro - 2 - ( 3 - hydroxyox 
etan - 3 - yl ) ethyl ) carbamate , Isomer 2 ( 0 . 6 g , 2 . 55 mmol ) in 
anhydrous methylene chloride ( 3 mL ) was cooled to 5º C . 
and treated with TFA ( 3 mL , 38 . 9 mmol ) . The reaction 
mixture was stirred at 5° C . for 1 hour , at which point it was 
judged to be complete by TLC . The mixture was concen 
trated in vacuo , and the residue was concentrated once from 
1 : 1 DCM / toluene ( 10 mL ) , then twice from DCM ( 10 mL ) 
to remove residual TFA . The residue was dried under 
vacuum for 3 hours to yield 3 - ( 2 - amino - 1 - fluoroethyl ) ox 
etan - 3 - 01 , isomer 2 , TFA ( 0 . 66 g ) as a colorless oil . ' H NMR 
( 400 MHz , methanol - da ) 8 5 . 11 - 4 . 94 ( m , 1H ) , 4 . 75 ( d , J = 7 . 0 
Hz , 1H ) , 4 . 66 - 4 . 58 ( m , 3H ) , 3 . 30 - 3 . 23 ( m , 1H ) . 

Intermediate 8H : ethyl 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nicotinate 

[ 0302 ] 

( 8H ) 
( 8F ) CH3 

CH3 
ICH O HN CH2 

?? CH3 
F HC 

( Isomer 2 ) - Cl 

N 
[ 0299 ] A Parr bottle was charged with 20 % palladium 
hydroxide on carbon ( 100 mg , 0 . 142 mmol ) under nitrogen , 
and the catalyst was wetted with methanol . The vessel was 
charged with a solution of 3 - ( 2 - azido - 1 - fluoroethyl ) - 3 - ( ben 
zyloxy ) oxetane , Isomer 2 ( 122 mg , 0 . 486 mmol ) in metha 
nol ( 5 mL ) and BOC - anhydride ( 0 . 135 mL , 0 . 583 mmol ) , 
and the mixture was degassed by thrice evacuating the 
vessel under vacuum and repressurizing with nitrogen . The 
mixture was hydrogenated at 50 psi for 9 hours , at which 
point the reaction was judged to be complete by LCMS . The 
catalyst was removed by filtration and thoroughly rinsed 
with methanol . The combined filtrate and rinsings were 
concentrated in vacuo to yield tert - butyl ( 2 - fluoro - 2 - ( 3 
hydroxyoxetan - 3 - yl ) ethyl ) carbamate , Isomer 2 ( 135 mg ) as 
a slightly yellow oil , which was used as is in the next step . 
' H NMR ( 400 MHz , chloroform - d ) 8 4 . 96 ( bd , J = 7 . 3 Hz , 
1H ) , 4 . 89 ( d , J = 5 . 7 Hz , 1H ) , 4 . 76 - 4 . 67 ( m , 2H ) , 4 . 66 - 4 . 48 
( m , 3H ) , 3 . 77 - 3 . 58 ( m , 1H ) , 3 . 45 ( tdd , J = 15 . 8 , 6 . 2 , 4 . 2 Hz , 
1H ) , 1 . 47 ( s , 9H ) . 

Intermediate 8G : 
3 - ( 2 - amino - 1 - fluoroethyl ) oxetan - 3 - 01 , TFA 

[ 0300 ] 

[ 0303 ] In a heavy - walled glass vial , a mixture of ethyl 
6 - chloro - 4 - ( isopropylamino ) nicotinate ( 109 mg , 0 . 449 
mmol ) , 6 - chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan 
2 - yl ) pyrazolo [ 1 , 5 - a ] pyrimidine ( 251 mg , 0 . 898 mmol ) , 2 M 
potassium phosphate ( aq ) ( 0 . 988 mL , 1 . 976 mmol ) and 
dioxane ( 3 mL ) was degassed with bubbling nitrogen for 10 
minutes . PdCl ( dppf ) ( 32 . 9 mg , 0 . 045 mmol ) was added , the 
mixture was degassed for another 5 minutes , and the vial 
was sealed . The reaction mixture was stirred at 120° C . for 
3 hours , at which point it was judged to be complete by 
LCMS . Most of the dioxane was evaporated from the 
mixture , and the remainder was dissolved in ethyl acetate 
( 100 mL ) . The mixture was filtered through glass - fiber filter 
paper , and the filtrate was washed 3x with saturated sodium 
bicarbonate , once with water and once with brine . The 
organic phase was dried over sodium sulfate and concen 
trated in vacuo . The residue was purified via column chro 
matography ( 1 % to 10 % methanol / methylene chloride gra 
dient ) . This procedure afforded ethyl 6 - ( 6 - chloropyrazolo [ 1 , 
5 - a ] pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nicotinate ( 95 mg , 
59 % yield ) as an amber solid . LCMS m / z 360 . 3 ( M + H ) + ; ' H 
NMR ( 400 MHz , chloroform - d ) 8 8 . 96 ( s , 1H ) , 8 . 86 ( s , 1H ) , 
8 . 77 ( d , J = 2 . 4 Hz , 1H ) , 8 . 58 ( d , J = 2 . 4 Hz , 1H ) , 8 . 03 ( d , J = 6 . 8 
Hz , 1H ) , 7 . 76 ( s , 1H ) , 4 . 35 ( q , J = 7 . 2 Hz , 2H ) , 3 . 93 ( dd , 
J = 13 . 2 , 6 . 4 Hz , 1H ) , 1 . 42 - 1 . 37 ( m , 3H ) , 1 . 36 ( d , J = 6 . 4 Hz , 
6H ) . 

HO NH2 * TFA 

( Isomer 2 ) 
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Intermediate 81 : Lithium 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nicotinate 

[ 0304 ] 

1H ) , 7 . 74 ( s , 1H ) , 4 . 79 - 4 . 62 ( m , 2H ) , 3 . 88 - 3 . 29 ( m , 4H ) , 
1 . 27 ( d , J = 6 . 1 Hz , 6H ) ; HPLC rt 1 . 21 min , conditions E . 

( 81 ) 
??3 

OHN CH3 

Lio 
N 

Example 9 
[ 0308 ] Column : Waters XBridge C18 , 19x200 mm , 5 - um 
particles ; Mobile Phase A : 5 : 95 acetonitrile : water with 0 . 1 % 
trifluoroacetic acid ; Mobile Phase B : 95 : 5 acetonitrile : water 
with 0 . 1 % trifluoroacetic acid ; Gradient : 0 - 40 % B over 25 
minutes , then a 5 - minute hold at 40 % B ; Flow : 20 mL / min . 
Fractions containing the desired product were combined and 
dried via centrifugal evaporation . The material was further 
purified via preparative LC / MS with the following condi 
tions : Column : XBridge C18 , 19x200 mm , 5 - um particles ; 
Mobile Phase A : 5 : 95 acetonitrile : water with 10 - mM ammo 
nium acetate ; Mobile Phase B : 95 : 5 acetonitrile : water with 
10 - mM ammonium acetate ; Gradient : 15 - 65 % B over 20 
minutes , then a 5 - minute hold at 100 % B ; Flow : 20 mL / min . 
Fractions containing the desired product were combined and 
dried via centrifugal evaporation to yield 6 - ( 6 - chloropyra 
zolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 2 - ( 3 - hydroxyox 
etan - 3 - yl ) ethyl ) - 4 - ( isopropylamino ) nicotinamide ( 4 . 9 mg , 
13 % yield ) . LCMS m / z 449 . 2 ( M + H ) + : ' H NMR ( 500 MHz , 
DMSO - do ) 8 9 . 82 ( s , 1H ) , 9 . 55 - 9 . 44 ( m , 1H ) , 9 . 33 - 9 . 27 ( m , 
1H ) , 9 . 07 ( s , 1H ) , 8 . 99 ( s , 1H ) , 8 . 61 ( s , 1H ) , 7 . 77 ( s , 1H ) , 
5 . 00 - 4 . 64 ( m , 1H ) , 4 . 61 ( d , J = 6 . 7 Hz , 1H ) , 4 . 56 - 4 . 43 ( m , 
3H ) , 4 . 09 - 3 . 95 ( m , 1H ) , 3 . 79 - 3 . 38 ( m , 2H ) , 2 . 86 - 2 . 78 ( m , 
1H ) , 1 . 33 ( d , J = 6 . 1 Hz , 6H ) ; HPLC rt 1 . 35 min , conditions 
E . 

[ 0305 ] A suspension of ethyl 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - isopropylamino ) nicotinate ( 95 mg , 0 . 264 
mmol ) in methanol / THF / water ( 2 : 2 : 1 ) ( 5 mL ) was treated 
with lithium hydroxide ( 14 mg , 0 . 585 mmol ) , and the 
mixture was stirred at 50° C . for 8 hours . The reaction was 
judged to be complete by LCMS . The reaction mixture was 
concentrated in vacuo , and the residue was concentrated 
twice from isopropanol to remove residual water to afford 
lithium 6 - ( 6 - chloropyrazolo 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - iso - 
propylamino ) nicotinate . This product was used as is in the 
next step . LCMS m / z 332 . 3 ( M + H ) + . 

Example 10 
Examples 8 and 9 

[ 0306 ] A stirring mixture of 3 - ( 2 - amino - 1 - fluoroethyl ) ox 
etan - 3 - ol , isomer 2 , TFA ( 26 . 9 mg , 0 . 108 mmol ) , lithium 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( isopropy 
lamino ) nicotinate ( 28 mg , 0 . 083 mmol ) and triethylamine 
( 0 . 046 mL , 0 . 332 mmol ) in DMF ( 2 mL ) was treated with 
BOP ( 55 . 0 mg , 0 . 124 mmol ) . The reaction mixture was 
stirred at room temperature for 18 hours , at which point it 
was judged to be complete by LCMS . Two products were 
detected . The reaction mixture was filtered and the products 
were isolated via HPLC using the following conditions . 

( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 1 
( 2 - ( ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) amino ) - 2 

oxoethyl ) - 1H - pyrazol - 4 - yl ) - 4 - ( isopropylamino ) nico 
tinamide 

[ 0309 ] 

( 10 ) 

CH3 

OHN CH3 
H3C 

H3C - YF 
?? 

N2 

Intermediate 10A : tert - butyl 
2 - ( 4 - nitro - 1H - pyrazol - 1 - yl ) acetate 

Example 8 
[ 0307 ) Column : Waters XBridge C18 , 19x200 mm , 5 - um 
particles ; Mobile Phase A : 5 : 95 acetonitrile : water with 0 . 1 % 
trifluoroacetic acid ; Mobile Phase B : 95 : 5 acetonitrile : water 
with 0 . 1 % trifluoroacetic acid ; Gradient : 0 - 40 % B over 25 
minutes , then a 5 - minute hold at 40 % B ; Flow : 20 mL / min . 
Fractions containing the desired product were combined and 
dried via centrifugal evaporation . The material was further 
purified via preparative LC / MS with the following condi 
tions : Column : XBridge C18 , 19x200 mm , 5 - um particles ; 
Mobile Phase A : 5 : 95 acetonitrile : water with 10 - mM ammo 
nium acetate ; Mobile Phase B : 95 : 5 acetonitrile : water with 
10 - mM ammonium acetate ; Gradient : 15 - 55 % B over 25 
minutes , then a 5 - minute hold at 55 % B ; Flow : 20 mL / min . 
Fractions containing the desired product were combined and 
dried via centrifugal evaporation to yield 6 - 6 - chloropyra 
zolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - N - ( 2 - fluoro - 3 , 4 - dihydroxy - 3 
( hydroxymethyl ) butyl ) - 4 - ( isopropylamino ) nicotinamide 
( 2 . 5 mg , 6 % yield ) . LCMS m / z 467 . 3 ( M + H ) + ; ' H NMR 
( 500 MHz , DMSO - d ) 89 . 66 ( d , J = 2 . 0 Hz , 1H ) , 8 . 85 - 8 . 79 
( m , 2H ) , 8 . 66 ( br . s . , 1H ) , 8 . 62 ( s , 1H ) , 8 . 49 ( d , J = 6 . 7 Hz , 

[ 0310 ] 

( 10A ) 

— NO2 
H3C 

H3C 
HzC " 
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[ 0311 ] To a stirred solution of KOH ( 9 . 9 g , 177 mmol ) in 
water ( 75 mL ) was added a solution of 4 - nitro - 1H - pyrazole 
( 10 g , 88 mmol ) in acetone ( 40 mL ) . The mixture was stirred 
at room temperature . A solution of tert - butyl 2 - bromoacetate 
( 17 . 3 g , 88 mmol ) in acetone ( 40 mL ) was added and the 
resulting mixture was stirred at room temperature for 12 h . 
The acetone was removed in vacuo and the aqueous phase 
was acidified to pH 4 - 5 . The aqueous phase was extracted 
with EtOAC ( 2x50 mL ) . The combined organic extracts 
were washed with water , dried over Na2SO4 and concen 
trated in vacuo . The crude residue was purified by column 
chromatography ( 20 % ethylacetate / pet ether ) to afford tert 
butyl 2 - ( 4 - nitro - 1H - pyrazol - 1 - yl ) acetate ( 13 . 8 g , 65 % yield ) 
as colorless crystals . ' H NMR ( 400 MHz , DMSO - do ) 8 8 . 87 
( s , 1H ) 8 . 30 ( s , 1H ) 5 . 06 ( s , 2H ) 1 . 43 ( s , 9H ) . 

warm up to room temperature and was stirred for an addi 
tional 12 h . The reaction mixture was concentrated in vacuo . 
The residue obtained was extracted with EtOAC ( 50 mL ) . 
The organic extract was washed with 10 % NaHCO3 , water , 
dried over Na2SO4 , filtered and concentrated in vacuo . The 
crude product obtained was purified via column chromatog 
raphy ( 10 % EtoAc / Hexane ) to afford tert - butyl 2 - ( - ( 6 
chloro - 4 - ( isopropylamino ) nicotinamido ) - 1H - pyrazol - 1 - yl ) 
acetate ( 3 . 1 g , 80 % yield ) as an orange solid . ' H NMR ( 400 
MHz , DMSO - d ) 10 . 53 ( s , 1H ) 8 . 48 ( s , 1H ) , 8 . 33 - 8 . 30 ( m , 
1H ) , 8 . 08 ( s , 1H ) , 7 . 58 ( s , 1H ) , 6 . 75 ( s , 1H ) , 4 . 92 ( s , 2H ) , 
3 . 83 - 3 . 76 ( m , 1H ) , 1 . 43 ( s , 9H ) , 1 . 19 - 1 . 17 ( m , 6H ) . 

Intermediate 10D : tert - butyl 2 - [ 4 - ( 6 - ( 6 - chloropyra 
zolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nico 

tinamido ) - 1H - pyrazol - 1 - yl ) acetate Intermediate 10B : tert - butyl 
2 - ( 4 - amino - 1H - pyrazol - 1 - yl ) acetate 

[ 0316 ] [ 0312 ] 

( 10B ) ( 10D ) 
N _ NH , NH 

N CH3 ??? 
H3C 
H3C 

H3C20 
Hzc 1 

CH3 " CH3 N 
N2 

N 

[ 0313 ] To a solution of tert - butyl 2 - ( 4 - nitro - 1H - pyrazol 
1 - yl ) acetate ( 5 g , 22 mmol ) in methanol ( 100 mL ) was added 
Pd / C ( 1 . 2 g , 1 . 1 mmol ) and the mixture was stirred at room 
temperature under an atmosphere of hydrogen ( 5 kg ) for 2 
h . The reaction mixture was filtered through celite and the 
filtrate was concentrated in vacuo to afford tert - butyl 2 - ( 4 
amino - 1H - pyrazol - 1 - yl ) acetate ( 4 g , 54 % yield ) which was 
used as is in the next reaction . LCMS m / z 198 ( M + H ) . 

Intermediate 10C : tert - butyl 2 - ( 4 - ( 6 - chloro - 4 - iso 
propylamino ) nicotinamido ) - 1H - pyrazol - 1 - yl ) acetate 

[ 0314 ] 

( 10C ) 
CH3 

O 

O HN CH3 

[ 0317 ] To a solution of tert - butyl 2 - ( 4 - ( - chloro - 4 - isopro 
pylamino ) nicotinamido ) - 1H - pyrazol - 1 - yl ) acetate ( 1 g , 2 . 54 
mmol ) in 1 , 4 - dioxane ( 10 mL ) was added 0 . 2 ml water 
followed by 6 - chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxa 
borolan - 2 - yl ) pyrazolo [ 1 , 5 - a ] pyrimidine ( 1 . 065 g , 3 . 81 
mmol ) and potassium acetate ( 0 . 748 g , 7 . 62 mmol ) . The 
solution was degassed for 10 min . Tetrakis ( triphenylphos 
phine ) palladium ( 0 ) ( 0 . 587 g , 0 . 508 mmol ) was added to the 
reaction mixture and the reaction mixture was degassed for 
another 15 min . The resulting reaction mixture was heated to 
100° C . for 2 hours in a microwave . The reaction mixture 
was filtered through celite and washed with 10 % 
MeOH \ DCM ( 100 mL ) . The filtrate was concentrated in 
vacuo to afford a crude residue . The residue was purified via 
column chromatography to afford tert - butyl 2 - ( 4 - ( 6 - ( 6 - chlo 
ropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nicoti 
namido ) - 1H - pyrazol - 1 - yl ) acetate ( 0 . 8 g , 47 % yield ) as pale 
yellow solid . LCMS m / z 511 . 2 ( M + H ) ; ' H NMR ( 400 MHz , 
DMSO - d ) d 10 . 45 ( s , 1H ) , 9 . 69 ( d , J = 2 . 0 Hz , 1H ) , 8 . 86 
8 . 81 ( m , 2H ) , 8 . 75 ( s , 1H ) , 8 . 31 ( br . s . , 1H ) , 8 . 10 ( s , 1H ) , 
7 . 78 ( s , 1H ) , 7 . 61 ( s , 1H ) , 4 . 93 ( s , 2H ) , 3 . 82 ( dd , J = 13 . 3 , 6 . 3 
Hz , 1H ) , 1 . 96 ( s , 1H ) , 1 . 47 - 1 . 43 ( m , 9H ) , 1 . 30 ( d , J = 6 . 5 Hz , 
6H ) . 

- 

HzCandy 
HzC LZ 

CH3 
N ci 

[ 0315 ] A flask was charged with 6 - chloro - 4 - ( isopropy 
lamino ) nicotinic acid ( 2 g , 9 . 3 mmol ) , tert - butyl 2 - ( 4 - amino 
1H - pyrazol - 1 - yl ) acetate ( 1 . 8 g , 9 . 3 mmol ) and DMF ( 50 
mL ) . The reaction mixture was cooled to 0° C . To this 
mixture was added HATU ( 7 . 1 g , 18 . 6 mmol ) and DIPEA 
( 4 . 9 mL , 28 mmol ) . The reaction mixture was allowed to 
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Intermediate 10E : 2 - ( 4 - ( 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] 
pyrimidin - 3 - yl ) - 4 - isopropylamino ) nicotinamido ) 

1H - pyrazol - 1 - yl ) acetic acid 
[ 0318 ] 

amino ) - 2 - oxoethyl ) - 1H - pyrazol - 4 - yl ) - 4 - ( isopropylamino ) 
nicotinamide ( 0 . 019 g , 30 % yield ) as a pale yellow solid . 
LCMS m / z 558 . 1 ( M + H ) ; ' H NMR ( 400 MHz , DMSO - do ) 
d 1 . 12 ( dd , J = 6 . 78 , 1 . 25 Hz , 6H ) 1 . 34 ( d , J = 6 . 52 Hz , 6H ) 
3 . 10 - 3 . 26 ( m , 2H ) 3 . 52 - 3 . 71 ( m , 1H ) 4 . 02 ( d , J = 6 . 53 Hz , 1H ) 
4 . 10 - 4 . 29 ( m , 1H ) 4 . 84 ( s , 2H ) 7 . 59 - 7 . 65 ( m , 1H ) 7 . 80 ( s , 
1H ) 8 . 07 - 8 . 13 ( m , 1H ) 8 . 33 ( t , J = 5 . 52 Hz , 1H ) 8 . 72 ( s , 1H ) 
9 . 00 ( d , J = 1 . 76 Hz , 1H ) 9 . 06 ( s , 1H ) 9 . 85 ( s , 1H ) 10 . 85 ( br . 
S . , 1H ) 13 . 60 ( br . s . , 1H ) ; HPLC rt 1 . 443 min , conditions C . 

( 10E ) 

HO 

HN Example 11 
CH3 TZ 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( isopro 

pylamino ) - N - ( ( 1R , 4R ) - 4 - methoxycyclohexyl ) nicoti 
namide 

NS 

[ 0321 ] 

( 11 ) 

CHZ 

HC H? CH3 

[ 0319 ] To a stirred solution of tert - butyl 2 - [ 4 - ( 6 - ( 6 - chlo 
ropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nicoti 
namido ) - 1H - pyrazol - 1 - yl ) acetate ( 0 . 8 g , 1 . 566 mmol ) in 
DCM ( 10 mL ) was added TFA ( 1 . 206 mL , 15 . 66 mmol ) at 
room temperature . The reaction mixture was stirred for 16 h 
at 25° C . The solvent was removed under reduced pressure 
to afford a crude residue . The residue was triturated with pet 
ether to afford 2 - ( 4 - ( 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - 4 - isopropylamino ) nicotinamido ) - 1H - pyrazol - 1 - yl ) ace 
tic acid ( 0 . 65 g , 77 % yield ) . LCMS m / z 455 . 0 ( M + H ) ; ' H 
NMR ( 400 MHz , DMSO - d . ) 13 . 06 ( s , 1H ) , 10 . 92 ( br . s . , 
1H ) , 9 . 88 ( d , J = 2 . 0 Hz , 1H ) , 9 . 25 ( br . s . , 1H ) , 9 . 09 ( s , 1H ) , 
9 . 02 ( d , J = 2 . 5 Hz , 1H ) , 8 . 74 ( s , 1H ) , 8 . 14 ( s , 1H ) , 7 . 81 ( s , 
1H ) , 7 . 64 ( s , 2H ) , 7 . 57 - 7 . 42 ( m , 2H ) , 4 . 98 ( s , 2H ) , 4 . 05 ( dd , 
J = 12 . 8 , 6 . 8 Hz , 1H ) , 1 . 36 ( d , J = 6 . 5 Hz , 6H ) . 

N 

Intermediate 11A : tert - butyl 
( ( 18 , 4r ) - 4 - hydroxycyclohexyl ) carbamate 

[ 0322 ] 

( 11A ) 

HO?? . HN CH3 
CH3 

CH3 

Example 10 

[ 0320 ] To a stirred solution of 2 - ( 4 - ( 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nicotinamido ) 
1H - pyrazol - 1 - yl ) acetic acid ( 0 . 05 g , 0 . 110 mmol ) in DMF ( 4 
mL ) was added DIPEA ( 0 . 019 mL , 0 . 110 mmol ) followed 
by HATU ( 0 . 042 g , 0 . 110 mmol ) and ( R ) - 4 - amino - 3 - fluoro 
2 - methylbutan - 2 - ol ( 0 . 013 g , 0 . 110 mmol ) at room tempera 
ture . The reaction mixture was stirred at 25° C . for 18 hours . 
The reaction mixture was then diluted with water and 
extracted with ethyl acetate ( 2x ) . The combined organic 
extracts were dried over anhydrous sodium sulphate , filtered 
and concentrated in vacuo to afford a crude residue . The 
crude material was purified via preparative LC / MS with the 
following conditions : Waters Xbridge C18 , 19x150 mm , 5 
um ; Guard Column : Waters XBridge C18 , 19x10 mm , 5 um ; 
Mobile Phase A : 5 : 95 Acetonitrile : water with 0 . 1 % TFA ; 
Mobile Phase B : 95 : 5 Acetonitrile : water with 0 . 1 % TFA ; 
Gradient : 10 - 35 % B over 25 minutes , followed by a 10 
minute hold at 35 % B and 5 minute hold at 100 % B ; Flow : 
15 ml / min . Fractions containing the desired product were 
combined and dried using a Genevac centrifugal evaporator . 
This procedure afforded ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] py 
rimidin - 3 - yl ) - N - ( 1 - ( 2 - ( ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 

[ 0323 ] To a solution of ( 1R , 4R ) - 4 - aminocyclohexanol 
( 1 . 0 g , 8 . 68 mmol ) in THF ( 10 mL ) was added a solution of 
sodium bicarbonate ( 1 . 459 g , 17 . 37 mmol ) in water ( 10 mL ) . 
The reaction mixture was cooled to 0° C . and di - tert - butyl 
dicarbonate ( 2 . 217 mL , 9 . 55 mmol ) was added dropwise . 
The reaction mixture was allowed to stir at room tempera 
ture for 16 hrs . The reaction mixture was extracted with 
ethyl acetate . The organic extract was dried over Na2SO4 , 
filtered and concentrated in vacuo . The crude product 
obtained was purified via column chromatography ( 10 % 
ethylacetate / pet ether ) to afford tert - butyl ( ( 1R , 4R ) - 4 - hy 
droxycyclohexyl ) carbamate ( 1 . 5 g , 80 % yield ) as a white 
solid . LCMS m / z 160 . 2 ( M - tBu ) ; ' H NMR ( 400 MHz , 
MeOD ) 8 6 . 48 ( s , 1H ) , 3 . 46 - 3 . 54 ( m , 1H ) , 3 . 31 - 3 . 33 ( m , 
1H ) , 1 . 88 - 1 . 96 ( m , 4H ) , 1 . 40 - 1 . 43 ( m , 9H ) , 1 . 18 - 1 . 30 ( m , 
4H ) . 
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Intermediate 11B : tert - butyl 
( ( 1r , 4r ) - 4 - methoxycyclohexyl ) carbamate 

Intermediate 11D : 6 - chloro - 4 - ( isopropylamino ) - N 
( 1r , 4r ) - 4 - methoxycyclohexyl ) nicotinamide 

[ 0324 ] [ 0328 ] 

( 113 ) ( 11D ) 
H3C . CH3 

Hz O HN CH3 CH3 

N 
HN CH3 

CHZ 
CH3 

[ 0325 ] Tert - butyl ( ( 1R , 4R ) - 4 - hydroxycyclohexyl ) carbam 
ate ( 0 . 4 g , 1 . 858 mmol ) was dissolved in tetrahydrofuran ( 10 
mL ) and the mixture was cooled to 0° C . Sodium hydride 
( 0 . 067 g , 2 . 79 mmol ) was added in portions . After stirring 
for 5 minutes , Mel ( 0 . 116 mL , 1 . 858 mmol ) was added 
dropwise and the reaction mixture was allowed to stir at 
room temperature for 2 h . The reaction mixture was 
quenched with ice water and extracted with ethyl acetate 
( 3x10 mL ) . The combined organic extracts were dried over 
Na2SO4 , filtered and concentrated in vacuo . The crude 
product was purified via column chromatography ( 10 % 
ethyl acetate / pet ether ) to afford tert - butyl ( ( 1R , 4R ) - 4 
methoxycyclohexyl ) carbamate ( 0 . 32 g , 75 % yield ) as a 
colorless syrup . LCMS m / z 230 . 2 ( M + H ) ; ‘ HNMR ( 400 
MHz , CDC13 ) : 4 . 38 ( s , 1H ) , 3 . 45 - 3 . 46 ( m , 1H ) , 3 . 35 ( s , 
3H ) , 3 . 10 - 3 . 16 ( m , 1H ) , 2 . 03 - 2 . 06 ( m , 4H ) , 1 . 46 ( s , 9H ) , 
1 . 10 - 1 . 46 ( m , 4H ) . 

[ 0329 ] To a solution of 6 - chloro - 4 - isopropylamino ) nico 
tinic acid ( 0 . 3 g , 1 . 398 mmol ) in DMF ( 5 . 0 mL ) , was added 
( 1R , 4R ) - 4 - methoxycyclohexanamine ( 0 . 181 g , 1 . 398 
mmol ) , HATU ( 0 . 531 g , 1 . 398 mmol ) and triethylamine 
( 0 . 205 mL , 1 . 468 mmol ) . The reaction mixture was stirred 
at room temperature for 2 hrs . The reaction mixture was then 
concentrated in vacuo . The crude residue obtained was 
extracted in ethyl acetate ( 15 mL ) . The organic extract was 
washed with water ( 5 mL ) , 10 % NaHCO3 ( 10 mL ) , dried 
over Na S04 , filtered and concentrated in vacuo . The crude 
product was purified via column chromatography ( 3 % 
methanol / chloroform ) to afford 6 - chloro - 4 - ( isopropy 
lamino ) - N - ( ( 15 , 4s ) - 4 - methoxycyclohexyl ) nicotinamide 
( 0 . 45 g , 66 % yield ) . LCMS m / z 326 . 1 ( M + H ) . 

Example 11 

Intermediate 11C : 
( 18 , 4r ) - 4 - methoxycyclohexanamine 

[ 0326 ] 

( 11C ) 

- NH2 

[ 0330 ] A microwave vial was charged with 6 - chloro - 4 
( isopropylamino ) - N - ( ( 1R , 4R ) - 4 - methoxycyclohexyl ) nicoti 
namide ( 0 . 1 g , 0 . 307 mmol ) , ( 6 - chloropyrazolo [ 1 , 5 - a ] py 
rimidin - 3 - yl ) boronic acid ( 0 . 091 g , 0 . 460 mmol ) and 1 , 4 
dioxane ( 5 . 0 mL ) . To this mixture was added potassium 
acetate ( 0 . 090 g , 0 . 921 mmol ) and the reaction mixture was 
purged with nitrogen for 5 min . Pd ( PPh : ) 4 ( 0 . 071 g , 0 . 061 
mmol ) was added and the reaction mixture was purged with 
nitrogen for an additional 5 min . The reaction mixture was 
heated to 100° C . for 2 h in a microwave . The reaction 
mixture was filtered through a bed of celite which was 
washed with DCM . The filtrate was concentrated in vacuo . 
The crude product obtained was purified via column chro 
matography ( 5 % MeOH / CHC13 ) to afford 6 - ( 6 - chloropyra 
zolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) - N - ( ( 1R , 
4R ) - 4 - methoxycyclohexyl ) nicotinamide ( 21 mg , 15 % ) as a 
pale yellow solid . LCMS m / z 443 . 2 ( M + H ) ; ' H NMR ( 400 
MHz , MeOD ) & 1 . 13 - 1 . 25 ( m , 4H ) , 1 . 29 - 1 . 39 ( m , 8H ) , 
1 . 45 - 1 . 49 ( m , 2H ) , 1 . 93 - 2 . 07 ( m , 2H ) , 2 . 13 - 2 . 16 ( m , 2H ) , 
3 . 37 ( s , 1H ) , 3 . 82 - 3 . 89 ( m , 1H ) , 4 . 07 - 4 . 14 ( m , 1H ) , 7 . 78 ( s , 
1H ) , 8 . 48 ( s , 1H ) , 8 . 89 ( d , J = 2 . 40 Hz , 1H ) , 8 . 92 ( s , 1H ) , 9 . 48 
( d , J = 2 . 00 Hz , 1H ) ; HPLC rt 6 . 885 min , conditions A . 

[ 0327 ] Tert - butyl ( 1R , 4R ) - 4 - methoxycyclohexyl ) car 
bamate ( 0 . 4 g , 1 . 744 mmol ) was added to a solution of 4M 
HC1 ( 0 . 436 mL , 1 . 744 mmol ) in 1 , 4 - dioxane ( 3 . 0 mL ) and 
stirred at room temperature for 2 hrs . The reaction mixture 
was concentrated in vacuo to afford ( 1R , 4R ) - 4 - methoxycy - 
clohexanamineHC1 ( 0 . 2 g , 89 % yield ) as a white solid . 
HNMR ( 400 MHz , MeOD ) 8 3 . 19 - 3 . 30 ( m , 1H ) , 2 . 97 - 3 . 06 

( m , 1H ) , 2 . 68 ( s , 3H ) , 2 . 16 - 2 . 18 ( m , 4H ) , 1 . 37 - 1 . 51 ( m , 4H ) . 
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Intermediate 13A : ethyl 
6 - chloro - 4 - ( cyclopent - 3 - en - 1 - ylamino ) nicotinate 

Example 12 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 3 

fluoro - 3 - methylbutyl ) - 4 - ( oxetan - 3 - ylamino ) nicotina 
mide 

[ 0331 ] 
[ 0334 ] 

( 12 ) ( 13A ) 

HN 

HZC N N 

. 

1 

[ 0332 ] A solution of 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimi 
din - 3 - yl ) - N - ( 3 - hydroxy - 3 - methylbutyl ) - 4 - ( oxetan - 3 
ylamino ) nicotinamide ( 20 mg , 0 . 046 mmol ) in DCM ( 5 mL ) 
was cooled to - 78° C . To this solution was added DAST 
( 0 . 012 mL , 0 . 093 mmol ) . The mixture was then allowed to 
warm up to room temperature and stirred for 16 h . The 
reaction mixture was concentrated in vacuo . The crude 
material was purified via preparative LC / MS with the fol 
lowing conditions : Column : XBridge C18 , 19x200 mm , 
5 - um particles ; Mobile Phase A : 5 : 95 acetonitrile : water with 
10 - mM ammonium acetate ; Mobile Phase B : 95 : 5 acetoni 
trile : water with 10 - mm ammonium acetate ; Gradient : 
15 - 60 % B over 20 minutes , then a 5 - minute hold at 100 % B ; 
Flow : 20 mL / min . Fractions containing the desired product 
were combined and dried via centrifugal evaporation . This 
procedure afforded 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 
yl ) - N - ( 3 - fluoro - 3 - methylbutyl ) - 4 - ( oxetan - 3 - ylamino ) nicoti 
namide ( 1 . 9 mg , 9 % yield ) . LCMS m / z 433 . 2 ( M + H ) ; ' H 
NMR ( 500 MHz , DMSO - d ) 8 9 . 71 ( d , J = 1 . 7 Hz , 1H ) , 9 . 04 
( br . s . , 2H ) , 8 . 90 ( d , J = 1 . 7 Hz , 1H ) , 8 . 86 ( s , 1H ) , 8 . 70 ( br . s . , 
1H ) , 8 . 62 ( s , 1H ) , 7 . 42 ( s , 1H ) , 4 . 98 ( t , J = 6 . 7 Hz , 2H ) , 
4 . 80 - 4 . 72 m , 1H ) , 4 . 54 ( t , J = 6 . 2 Hz , 2H ) , 3 . 47 - 3 . 30 ( m , 
1H ) , 1 . 90 ( dt , J = 19 . 8 , 7 . 8 Hz , 2H ) , 1 . 39 ( s , 3H ) , 1 . 35 ( s , 3H ) ; 
HPLC rt 1 . 31 min , conditions F . 

Examples 13 and 14 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 3 , 3 
difluoro - 4 - methoxycyclopentyl ) amino ) - N - ( ( R ) - 2 

fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide 
[ 0333 ] 

[ 0335 ] To a stirred solution of ethyl 4 , 6 - dichloronicotinate 
( 2 . 2 g , 10 . 00 mmol ) in DMA ( 20 mL ) was added cyclopent 
3 - enamine ( 0 . 914 g , 11 . 00 mmol ) and DIPEA ( 5 . 24 mL , 
30 . 0 mmol ) . The reaction mixture was heated to 120° C . for 
3 hrs . The reaction mixture was then concentrated in vacuo . 
The crude residue obtained was dissolved in ethyl acetate 
and washed with water . The organic layer was dried over 
Na2SO4 , filtered and concentrated in vacuo . The crude 
product was purified via column chromatography ( 15 % 
EtOAc / pet ether ) to provide 6 - chloro - 4 - ( cyclopent - 3 - en - 1 
ylamino ) nicotinate ( 0 . 2 g , 7 % yield ) as an off - white solid . 
LCMS m / z 267 ( M + H ) . 

Intermediate 13B : ethyl 4 - ( 6 - oxabicyclo [ 3 . 1 . 0 ] 
hexan - 3 - ylamino ) - 6 - chloronicotinate 

[ 0336 ] 

( 13B ) 

HN 

# ch HzC 

ci 
( 13 and 14 ) 

CH HzC . HN 

HOY NH N 

[ 0337 ] Ethyl 6 - chloro - 4 - ( cyclopent - 3 - en - 1 - ylamino ) nico 
tinate ( 1 . 5 g , 5 . 62 mmol ) was dissolved in DCM ( 20 mL ) . To 
this solution was added mCPBA ( 9 . 70 g , 56 . 2 mmol ) and the 
mixture was stirred at 25° C . for 16 hrs . The reaction mixture 
was quenched with a saturated solution of NaHCO3 and 
extracted with DCM . The organic layer was dried over 
Na2SO4 , filtered and concentrated in vacuo . The crude 
product was purified via column chromatography ( 20 % 
ethyl acetate / pet ether ) to provide ethyl 4 - ( 6 - oxabicyclo [ 3 . 
1 . 0 ] hexan - 3 - ylamino ) - 6 - chloronicotinate ( 0 . 5 g , 31 % yield ) 
as an off - white solid . LCMS m / z 283 ( M + H ) . 

' N 
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Intermediate 13C : ethyl 6 - chloro - 4 - ( ( 3 - hydroxy - 4 
methoxycyclopentyl ) amino ) nicotinate 

Intermediate 13E : ethyl 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 
methoxycyclopentyl ) amino ) nicotinate 

[ 0338 ] [ 0342 ] 

( 130 ) ( 13E ) 
OH 

CH3 CH3 

HN HN 

H2C H3C 

N ci 

[ 0339 ] Ethyl 4 - ( 6 - oxabicyclo [ 3 . 1 . 0 ] hexan - 3 - ylamino ) - 6 
chloronicotinate ( 0 . 3 g , 1 . 061 mmol ) ) was dissolved in 
MeOH ( 10 mL ) . To this solution was added H2SO4 ( 0 . 057 
mL , 1 . 061 mmol ) . The reaction mixture was stirred at 25° C . 
for 0 . 5 h . The reaction mixture was concentrated in vacuo . 
The residue obtained was dissolved in ethyl acetate and 
washed with a saturated solution of NaHCO3 . The organic 
extract was dried over Na2SO4 , filtered and concentrated in 
vacuo to afford ethyl 6 - chloro - 4 - ( ( 3 - hydroxy - 4 - methoxycy 
clopentyl ) amino ) nicotinate which was used as is in the next 
reaction . LCMS m / z 315 ( M + H ) . 

To a solution of ethyl 6 - chloro - 4 - ( ( 3 - methoxy - 4 - oxocyclo 
pentyl ) amino ) nicotinate ( 0 . 23 g , 0 . 735 mmol ) in DCM ( 10 
mL ) was added DAST ( 0 . 291 mL , 2 . 206 mmol ) . The result 
ing mixture was stirred at 25° C . for 0 . 5 h . The reaction 
mixture was diluted with DCM and washed with a saturated 
solution of NaHCO3 . The organic extract was dried over 
Na2SO4 , filtered and concentrated in vacuo . This procedure 
afforded ethyl 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 - methoxycyclo 
pentyl ) amino ) nicotinate which was used as is in the next 
reaction . LCMS m / z 335 ( M + H ) . 

Intermediate 13D : Ethyl 6 - chloro - 4 - ( ( 3 - methoxy - 4 
oxocyclopentyl ) amino ) nicotinate 

Intermediate 13F : 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 
methoxycyclopentyl ) amino ) nicotinic acid 

[ 0343 ] 
[ 0340 ] 

( 13F ) 
( 13D ) 

CH 

OHN 
HN 

HO H ; 07 HC 
1 N ci 

ci 

[ 0341 ] To a stirred solution of ethyl 6 - chloro - 4 - ( ( 3 - hy 
droxy - 4 - methoxycyclopentyl ) amino ) nicotinate ( 0 . 23 g , 
0 . 731 mmol ) in DCM ( 10 mL ) was added Dess - Martin 
periodinane ( 0 . 930 g , 2 . 192 mmol ) and the resulting mixture 
was stirred at room temperature for 0 . 5 h . The reaction 
mixture was diluted with DCM and washed with a saturated 
solution of NaHCO3 . The organic extract was dried over 
Na2SO4 , filtered and concentrated in vacuo . This procedure 
provided ethyl 6 - chloro - 4 - ( ( 3 - methoxy - 4 - oxocyclopentyl ) 
amino ) nicotinate which was used as is in the next reaction . 
LCMS m / z 313 ( M + H ) . 

[ 0344 ] Ethyl 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 - methoxycyclo 
pentyl ) amino ) nicotinate ( 0 . 22 g , 0 . 657 mmol ) was dissolved 
in MeOH ( 10 mL ) and water ( 2 mL ) . To this solution was 
added LiOH ( 0 . 047 g , 1 . 972 mmol ) . The reaction mixture 
was stirred at room temperature for 4 hrs . The reaction 
mixture was concentrated in vacuo . The crude residue 
obtained was dissolved in water and the pH adjusted to 4 . 
The solid obtained was filtered and dried under vacuum . 
This procedure afforded 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 
methoxycyclopentyl ) amino ) nicotinic acid as an off - white 
solid which was used as is in the next reaction . LCMS m / z 
307 ( M + H ) . 
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Intermediate 13G : 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 
methoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hy 

droxy - 3 - methylbutyl ) nicotinamide 
[ 0345 ] 

3 - hydroxy - 3 - methylbutyl ) nicotinamide . LCMS m / z 527 . 2 
( M + H ) ; H NMR ( 400 MHZ , METHANOL - d . ) 1 . 31 ( d , 
J = 1 . 51 Hz , 6H ) 2 . 04 - 2 . 19 ( m , 2H ) 2 . 45 - 2 . 53 ( m , 1H ) 2 . 76 
2 . 94 ( m , 1H ) 3 . 54 ( s , 4H ) 3 . 81 - 4 . 03 ( m , 2H ) 4 . 28 - 4 . 41 ( m , 
1H ) 4 . 47 - 4 . 61 ( m , 1H ) 7 . 84 - 7 . 89 ( m , 1H ) 8 . 52 - 8 . 61 ( m , 1H ) 
8 . 74 - 8 . 78 ( m , 1H ) 8 . 79 - 8 . 83 ( m , 1H ) 9 . 23 - 9 . 34 ( m , 1H ) ; 
HPLC rt 8 . 40 min , conditions B . ( 13G ) 

I Examples 15 and 16 
CH3 

HN H3C CH3 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 3 , 3 
difluoro - 4 - isopropoxycyclopentyl ) amino ) - N - ( ( R ) - 2 

fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide 
HO NH [ 0350 ] 

CI 

( 15 and 16 ) 

F CHZ 
CH 

? ?? 

[ 0346 ] To a solution of 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 
methoxycyclopentyl ) amino ) nicotinic acid ( 0 . 15 g , 0 . 489 
mmol ) in DMF ( 5 mL ) was added HATU ( 0 . 372 g , 0 . 978 
mmol ) , ( R ) - 4 - amino - 3 - fluoro - 2 - methylbutan - 2 - ol ( 0 . 119 g , 
0 . 978 mmol ) and DIPEA ( 0 . 256 mL , 1 . 467 mmol ) . The 
mixture was stirred at 25° C . for 3 hrs . The reaction mixture 
was concentrated in vacuo . The residue obtained was puri 
fied via column chromatography ( 5 % methanol / chloroform ) 
to afford 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 - methoxycyclopentyl ) 
amino ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotina 
mide as an off - white solid . LCMS m / z 410 ( M + H ) . 

HzC , CH 
HO HOY NH N 

Intermediate 15A : Ethyl 6 - chloro - 4 - ( ( 3 - hydroxy - 4 
isopropoxycyclopentyl ) amino ) nicotinate 

[ 0351 ] 

Examples 13 and 14 
[ 0347 ] To a solution of 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 
methoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) nicotinamide ( 0 . 15 g , 0 . 366 mmol ) in 1 , 4 
dioxane ( 3 mL ) was added 6 - chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl 
1 , 3 , 2 - dioxaborolan - 2 - yl ) pyrazolo [ 1 , 5 - a ] pyrimidine ( 0 . 205 
g , 0 . 732 mmol ) and potassium acetate ( 0 . 108 g , 1 . 098 
mmol ) . The vial was degassed for 10 min . Pd ( Ph2P ) ( 0 . 085 
g , 0 . 073 mmol ) was added and the reaction mixture was 
degassed for an additional 15 min . The reaction mixture was 
then heated to 120° C . in a microwave for 2 . 5 h . The reaction 
mixture was filtered through celite and the filtrate was 
concentrated in vacuo . The crude product was purified via 
column chromatography ( 4 % methanol / chloroform ) to 
afford the desired product as a mixture of diastereoisomers 
in low purity ( < 70 % ) . Repurification by preparative HPLC 
followed by purification by preparative chiral HPLC pro 
vided the desired chiral compounds . 

( 15A ) 
?? CH ; 

CH3 

OHN 

Hzc 

Tivom ? Example 13 
[ 0348 ] 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 3 , 
3 - difluoro - 4 - methoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) nicotinamide : LCMS m / z 527 . 2 
( M + H ) ; ' H NMR ( 400 MHz , METHANOL - d . ) d 1 . 31 ( d , 
J = 1 . 51 Hz , 6H ) 2 . 04 - 2 . 19 ( m , 2H ) 2 . 45 - 2 . 53 ( m , 1H ) 2 . 76 
2 . 94 ( m , 1H ) 3 . 54 ( s , 4H ) 3 . 81 - 4 . 03 ( m , 2H ) 4 . 28 - 4 . 41 ( m , 
1H ) 4 . 47 - 4 . 61 ( m , 1H ) 7 . 84 - 7 . 89 ( m , 1H ) 8 . 52 - 8 . 61 ( m , 1H ) 
8 . 74 - 8 . 78 ( m , 1H ) 8 . 79 - 8 . 83 ( m , 1H ) 9 . 23 - 9 . 34 ( m , 1H ) ; 
HPLC rt 8 . 42 min , conditions B . 

[ 0352 ] Ethyl 4 - ( 6 - oxabicyclo [ 3 . 1 . 0 ] hexan - 3 - ylamino ) - 6 
chloronicotinate ( 0 . 5 g , 1 . 769 mmol ) was dissolved in 
2 - propanol ( 20 mL ) . To this mixture was added H2SO4 
( 0 . 094 mL , 1 . 769 mmol ) . The reaction mixture was stirred 
at 25° C . for 0 . 5 h . The reaction mixture was concentrated 
in vacuo . The crude residue obtained was dissolved in ethyl 
acetate and washed with a saturated solution of NaHCO2 . 
The organic layer was dried over Na , SO2 , filtered and 
concentrated in vacuo . This procedure afforded ethyl 
6 - chloro - 4 - ( ( 3 - hydroxy - 4 - isopropoxycyclopentyl ) amino ) 
nicotinate ( 0 . 4 g , 66 % yield ) , which was used as is in the 
next reaction . LCMS m / z 343 ( M + H ) . 

Example 14 
[ 0349 ] 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 3 , 
3 - difluoro - 4 - methoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro 
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Intermediate 15B : ethyl 6 - chloro - 4 - ( ( 3 - isopropoxy 
4 - oxocyclopentyl ) amino ) nicotinate 

Intermediate 15D : 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 - iso 
propoxycyclopentyl ) amino ) nicotinic acid 

[ 0357 ] [ 0353 ] 

( 15D ) 
( 15B ) F F CH3 CH3 

- CH3 
CH3 

HN 
HN 

HO 
H3C 0 

. . . 

ci Na ci 

[ 0354 ] To a stirred solution of ethyl 6 - chloro - 4 - ( ( 3 - hy 
droxy - 4 - isopropoxycyclopentyl ) amino ) nicotinate ( 0 . 4 g , 
1 . 167 mmol ) in DCM ( 20 mL ) was added Dess - Martin 
periodinane ( 1 . 485 g , 3 . 50 mmol ) and the resulting mixture 
was stirred at room temperature for 0 . 5 h . The reaction 
mixture was diluted with DCM and washed with a saturated 
solution of NaHCO3 . The organic layer was dried over 
Na2SO4 , filtered and concentrated in vacuo . This procedure 
afforded ethyl 6 - chloro - 4 - ( ( 3 - isopropoxy - 4 - oxocyclopentyl ) 
amino ) nicotinate , which was used as is in the next reaction . 
LCMS m / z 341 ( M + H ) . 

[ 0358 ] Ethyl 6 - chloro - 4 - ( 3 , 3 - difluoro - 4 - isopropoxycy 
clopentyl ) amino ) nicotinate ( 0 . 22 g , 0 . 606 mmol ) was dis 
solved in MeOH ( 10 mL ) and water ( 2 mL ) . To this mixture 
was added LiOH ( 0 . 044 g , 1 . 819 mmol ) . The reaction 
mixture was stirred at room temperature for 4 h . The reaction 
mixture was concentrated in vacuo . The crude residue 
obtained was dissolved in water and the pH was adjusted to 
4 . The solid obtained was filtered and dried under vacuum to 
afford 4 - ( 4 - ( isopropoxy ) - 3 , 3 - difluorocyclopentyl ) amino ) 
6 - chloronicotinic acid as an off - white solid which was used 
as is in the next reaction . LCMS m / z 335 ( M + H ) . 

Intermediate 15E : 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 - iso 
propoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hy 

droxy - 3 - methylbutyl ) nicotinamide 
[ 0359 ] Intermediate 15C : ethyl 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 

isopropoxycyclopentyl ) amino ) nicotinate 
( 15E ) 

[ 0355 ] 

( 15C ) 
F F CH3 

HN 
H3C CH3 

CH3 
HO HN N 

. . . 

A ci HC 

[ 0356 ] To a solution of ethyl 6 - chloro - 4 - ( ( 3 - isopropoxy 
4 - oxocyclopentyl ) amino ) nicotinate ( 0 . 23 g , 0 . 675 mmol ) in 
DCM ( 10 mL ) was added DAST ( 0 . 267 mL , 2 . 025 mmol ) 
and the resulting mixture was stirred at 25° C . for 0 . 5 hr . The 
reaction mixture was diluted with DCM and washed with a 
saturated solution of NaHCO3 . The organic layer was dried 
over Na2SO4 , filtered and concentrated in vacuo . This pro 
cedure afforded 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 - isopropoxycy 
clopentyl ) amino ) nicotinate which was used as is in the next 
reaction . LCMS m / z 363 ( M + H ) . 

[ 0360 ] To a solution of 4 - ( 4 - ( isopropoxy ) - 3 , 3 - difluorocy 
clopentyl ) amino ) - 6 - chloronicotinic acid ( 0 . 15 g , 0 . 430 
mmol ) in DMF ( 5 mL ) was added HATU ( 0 . 327 g , 0 . 860 
mmol ) , ( R ) - 4 - amino - 3 - fluoro - 2 - methylbutan - 2 - ol ( 0 . 052 g , 
0 . 430 mmol ) and DIPEA ( 0 . 300 mL , 1 . 720 mmol ) . The 
reaction mixture was stirred at 25° C . for 3 hrs . The reaction 
mixture was concentrated in vacuo . The residue obtained 
was purified via column chromatography ( 5 % methanol / 
chloroform ) to afford 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 - iso 
propoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl nicotinamide as an off - white solid . LCMS m / z 
415 ( M + H ) . 

Examples 15 and 16 
[ 0361 ] To a solution of 6 - chloro - 4 - ( ( 3 , 3 - difluoro - 4 - iso 
propoxycyclopentyl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
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methylbutyl ) nicotinamide ( 0 . 15 g , 0 . 343 mmol ) in 1 , 4 
dioxane ( 3 mL ) was added 6 - chloro - 3 - ( 4 , 4 , 5 , 5 - tetramethyl 
1 , 3 , 2 - dioxaborolan - 2 - yl ) pyrazolo [ 1 , 5 - a ] pyrimidine ( 0 . 192 
g , 0 . 685 mmol ) and potassium acetate ( 0 . 101 g , 1 . 028 
mmol ) . The reaction mixture was degassed for 10 min . 
Pd ( PhZP ) ( 0 . 079 g , 0 . 069 mmol ) was added and the mixture 
was degassed for an additional 15 min . The reaction mixture 
was heated to 120° C . in a microwave for 2 . 5 hrs . The 
reaction mixture was then filtered through celite and the 
filtrate was concentrated in vacuo . The crude product was 
purified via column chromatography ( 4 % methanol / chloro 
form ) to afford the desired compound in partially pure form 
( < 70 % ) . The compound was repurified by preparative HPLC 
to afford the product as a mixture of diastereoisomers . 
Purification by preparative chiral HPLC provided the 
desired chiral compounds . 

[ 0365 ] A solution of 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimi 
din - 3 - yl ) - N - ( 2 - ( 1 - hydroxy - 4 - methoxycyclohexyl ) ethyl ) - 4 
( oxetan - 3 - ylamino ) nicotinamide ( 10 mg , 0 . 020 mmol ) in 
DCM ( 5 mL ) was cooled to 0° C . To this solution was added 
DAST ( 5 . 27 uL , 0 . 040 mmol ) . The mixture was allowed to 
warm up to room temperature overnight . The reaction mix 
ture was poured into an iced saturated sodium bicarbonate 
solution , extracted with DCM ( 20 mL ) and washed with 
brine . The organic extract was concentrated in vacuo . The 
crude material was purified via preparative LC / MS with the 
following conditions : Column : Waters XBridge Shield 
RP18 , 19x200 mm , 5 - um particles ; Mobile Phase A : 5 : 95 
acetonitrile : water with 10 - mM ammonium acetate ; Mobile 
Phase B : 95 : 5 acetonitrile : water with 10 mM ammonium 
acetate ; Gradient : 10 - 65 % B over 25 minutes , then a 5 - min 
ute hold at 100 % B ; Flow : 20 mL / min . Fractions containing 
the desired product were combined and dried via centrifugal 
evaporation . This procedure provided 6 - ( 6 - chloropyrazolo 
[ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - ( 1 - fluoro - 4 - methoxycyclo 
hexyl ) ethyl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide ( 1 . 4 mg , 
13 % yield ) as a TFA salt . LCMS m / z 503 . 2 ( M + H ) + ; ' H 
NMR ( 500 MHz , DMSO - do ) 89 . 72 ( d , J = 2 . 0 Hz , 1H ) , 9 . 58 
( br . s . , 1H ) , 8 . 99 - 8 . 90 ( m , 3H ) , 8 . 54 ( s , 1H ) , 7 . 41 ( s , 1H ) , 
5 . 03 - 4 . 95 ( m , 2H ) , 4 . 90 ( d , J = 5 . 7 Hz , 1H ) , 4 . 58 ( t , J = 6 . 2 Hz , 
2H ) , 3 . 40 ( m , 3H ) , 3 . 20 ( s , 3H ) , 1 . 94 - 1 . 59 ( m , 10H ) ; HPLC 
rt 1 . 36 min , conditions F . 

Examples 18 and 19 
6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 4 , 4 

difluorotetrahydrofuran - 3 - yl ) amino ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide 

[ 0366 ] 

Example 15 
[ 0362 ] 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 3 , 
3 - difluoro - 4 - isopropoxycyclopentyl ) amino ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide : LCMS m / z 
555 . 2 ( M + H ) ; ' H NMR ( 400 MHz , METHANOL - d . ) 
1 . 21 - 1 . 25 ( m , 6H ) 1 . 30 - 1 . 32 ( m , 6H ) 1 . 90 - 2 . 21 ( m , 1H ) 
2 . 35 - 2 . 47 ( m , 1H ) 2 . 70 - 2 . 96 ( m , 2H ) 3 . 44 - 3 . 54 ( m , 1H ) 
3 . 77 - 3 . 99 ( m , 2H ) 4 . 14 - 4 . 26 m , 1H ) 4 . 30 - 4 . 42 m , 1H ) 
4 . 46 - 4 . 61 ( m , 1H ) 7 . 79 - 7 . 92 m , 1H ) 8 . 53 - 8 . 60 ( m , 1H ) 
8 . 71 - 8 . 83 ( m , 2H ) 9 . 26 - 9 . 35 ( m , 1H ) ; HPLC rt 6 . 11 min , 
conditions A . 

( 18 and 19 ) 

Example 16 
[ 0363 ] 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 3 , 
3 - difluoro - 4 - isopropoxycyclopentyl ) amino ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide . LCMS m / z 
555 . 2 ( M + H ) ; ' H NMR ( 400 MHZ , METHANOL - d . ) 8 
1 . 21 - 1 . 25 ( m , 6H ) 1 . 30 - 1 . 32 ( m , 6H ) 1 . 90 - 2 . 21 ( m , 1H ) 
2 . 35 - 2 . 47 ( m , 1H ) 2 . 70 - 2 . 96 ( m , 2H ) 3 . 44 - 3 . 54 ( m , 1H ) 
3 . 77 - 3 . 99 ( m , 2H ) 4 . 14 - 4 . 26 ( m , 1H ) 4 . 30 - 4 . 42 ( m , 1H ) 
4 . 46 - 4 . 61 ( m , 2H ) 7 . 79 - 7 . 92 ( m , 1H ) 8 . 53 - 8 . 60 ( m , 1H ) 
8 . 71 - 8 . 83 ( m , 2H ) 9 . 26 - 9 . 35 ( m , 1H ) ; HPLC rt 6 . 19 min , 
conditions A . 

OHN H3C CH3 

HOY N N 

Example 17 

6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 2 - ( 1 
fluoro - 4 - methoxycyclohexyl ) ethyl ) - 4 - ( oxetan - 3 

ylamino ) nicotinamide 
[ 0364 ] 

Intermediate 18A : ethyl 6 - chloro - 4 - ( ( ( 3R , 4S ) - 4 
hydroxytetrahydrofuran - 3 - yl ) amino ) nicotinate 

[ 0367 ] 
( 17 ) 

( 18A ) 
0 

III . 

HN 

Owo med HN 

N 
HzC 

N 
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Intermediate 18C : ethyl 6 - chloro - 4 - ( ( 4 , 4 - difluoro 
tetrahydrofuran - 3 - yl ) amino ) nicotinate 

[ 0371 ] 

( 18C ) 

[ 0368 ] To a stirred solution of ethyl 4 , 6 - dichloronicotinate 
( 2 . 134 g , 9 . 70 mmol ) in DMA ( 20 mL ) was added ( 3S , 4R ) 
4 - aminotetrahydrofuran - 3 - ol ( 1 , 9 . 70 mmol ) [ trans racemic ] 
and DIPEA ( 5 . 08 mL , 29 . 1 mmol ) . The reaction mixture was 
heated to 80° C . for 4 hrs . The reaction mixture was 
concentrated in vacuo . The residue obtained was dissolved 
in water and stirred for 30 min . The desired compound 
precipitated as off - white lumps . The solid was collected and 
purified via column chromatography using ( 10 - 25 % ethyl 
acetate / pet ether ) to afford ethyl 6 - chloro - 4 - ( ( ( 3R , 4S ) - 4 
hydroxytetrahydrofuran - 3 - yl ) amino ) nicotinate [ trans race 
mate ] ( 2 . 5 g , 87 % yield ) as a white solid . LCMS m / z 287 
( M + H ) ; 1H NMR ( 300 MHz , DMSO - d ) 8 8 . 57 ( s , 1H ) , 8 . 09 
( d , J = 7 . 18 Hz , 1H ) , 7 . 02 ( s , 1H ) , 5 . 57 ( d , J = 3 . 02 Hz , 1H ) , 
4 . 30 ( q , J = 7 . 18 Hz , 2H ) , 3 . 99 - 4 . 13 ( m , 2H ) , 3 . 92 ( dd , 
J = 9 . 44 , 4 . 53 Hz , 2H ) , 3 . 70 ( dd , J = 9 . 25 , 1 . 70 Hz , 1H ) , 3 . 53 
( dd , J = 9 . 82 , 1 . 89 Hz , 1H ) , 1 . 27 - 1 . 37 ( m , 3H ) . 

OHN 

Hzc 

' N ci 

Intermediate 18B : Ethyl 6 - chloro - 4 - ( ( 4 - oxotetrahy 
drofuran - 3 - yl ) amino ) nicotinate 

[ 0369 ] 

[ 0372 ] To a stirred solution of ethyl 6 - chloro - 4 - ( ( 4 - oxo 
tetrahydrofuran - 3 - yl ) amino ) nicotinate ( 0 . 250 g , 0 . 878 
mmol ) in DCM ( 5 mL ) at 0° C . was added DAST ( 0 . 290 mL , 
2 . 195 mmol ) dropwise . The reaction mixture was allowed to 
warm up to room temperature and stirred for 12 hrs . The 
reaction mixture was then cooled to 0° C . and quenched by 
the addition of a 10 % NaHCO , solution . The organic layer 
was separated and the aqueous layer was extracted with 
DCM ( 3x15 mL ) . The combined organic extracts were dried 
over Na SO4 , filtered and concentrated in vacuo . The crude 
product was purified via column chromatography ( 5 - 10 % 
ethyl acetate / pet ether ) to afford ethyl 6 - chloro - 4 - ( 4 , 4 
difluorotetrahydrofuran - 3 - yl ) amino ) nicotinate ( 110 mg , 
41 % yield ) as an off - white solid . LCMS m / z 307 ( M + H ) ; 1H 
NMR ( 400 MHz , DMSO - d ) 8 8 . 63 ( s , 1H ) , 8 . 34 ( d , J = 8 . 0 
Hz , 1H ) , 7 . 04 ( s , 1H ) , 4 . 81 ( dquin , J = 14 . 4 , 7 . 2 Hz , 1H ) , 
4 . 43 - 4 . 26 ( m , 3H ) , 4 . 21 - 3 . 98 ( m , 2H ) , 3 . 83 - 3 . 72 ( m , 1H ) , 
1 . 38 - 1 . 28 ( m , 3H ) . 

( 18B ) 

HzC01 

N ci Intermediate 18D : 6 - chloro - 4 - ( ( 4 , 4 - difluorotetrahy 
drofuran - 3 - yl ) amino ) nicotinic acid 

[ 0373 ] 

( 18D ) 

HO 

n ci 

[ 0370 ] A stirred solution of ethyl 6 - chloro - 4 - ( ( ( 3R , 4S ) - 4 
hydroxytetrahydrofuran - 3 - yl ) amino ) nicotinate ( 600 mg , 
2 . 093 mmol ) in DCM ( 10 mL ) was cooled to 0° C . To this 
solution was added Dess - Martin periodinane ( 2 . 7 g , 6 . 28 
mmol ) . The reaction mixture was allowed to warm up to 
room temperature and stirred for 12 hrs . Additional Dess 
Martin periodinane ( 1 . 5 g , 3 . 49 mmol ) was then added and 
the mixture was stirred at 25° C . for an additional 12 hrs . The 
reaction mixture was filtered through celite . The filtrate was 
washed with an aqueous solution of 10 % NaHCO3 . The 
organic extract was dried over Na2SO4 , filtered and concen 
trated in vacuo . The crude product was purified via column 
chromatography ( 5 - 15 % ethyl acetate / pet ether ) to afford 
ethyl 6 - chloro - 4 - ( ( 4 - oxotetrahydrofuran - 3 - yl ) amino ) nicoti 
nate ( 450 mg , 76 % yield ) as an off - white solid . LCMS m / z 
285 ( M + H ) ; ' H NMR ( 400 MHz , DMSO - do ) 8 8 . 59 ( s , 1H ) , 
8 . 28 ( d , J = 8 . 0 Hz , 1H ) , 7 . 07 ( s , 1H ) , 4 . 84 - 4 . 72 ( m , 1H ) , 4 . 63 
( t , J = 8 . 3 Hz , 1H ) , 4 . 39 - 4 . 26 ( m , 2H ) , 4 . 21 ( d , J = 16 . 1 Hz , 
1H ) , 3 . 99 ( d , J = 17 . 1 Hz , 1H ) , 3 . 84 ( dd , J = 10 . 0 , 8 . 5 Hz , 1H ) , 
1 . 38 - 1 . 28 ( m , 3H ) . 

[ 0374 ] To a stirred solution of ethyl 6 - chloro - 4 - ( ( 4 , 4 
difluorotetrahydrofuran - 3 - yl ) amino ) nicotinate ( 110 mg , 
0 . 359 mmol ) in ethanol ( 2 mL ) and water ( 0 . 2 mL ) was 
added LiOH ( 25 . 8 mg , 1 . 076 mmol ) . The reaction mixture 
was stirred at room temperature for 2 h . The reaction mixture 
was then concentrated in vacuo . The residue obtained was 
dissolved in water and neutralized using a solution of 1 . 5 N 
HC1 . The resulting precipitate was extracted with ethyl 
acetate ( 3x10 mL ) . The combined organic extracts were 
dried over Na , SO4 , filtered and concentrated in vacuo . This 
procedure afforded 6 - chloro - 4 - ( ( 4 , 4 - difluorotetrahydro 
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furan - 3 - yl ) amino ) nicotinic acid ( 80 mg , 80 % yield ) as an 
off - white solid . LCMS m / z 279 ( M + H ) ; H NMR ( 400 MHz , 
DMSO - do ) 8 13 . 64 ( br . s . , 1H ) , 8 . 68 - 8 . 54 ( m , 2H ) , 7 . 00 ( s , 
1H ) , 4 . 86 - 4 . 69 ( m , 1H ) , 4 . 38 ( dd , J = 9 . 5 , 7 . 5 Hz , 1H ) , 
4 . 22 - 3 . 95 ( m , 2H ) , 3 . 75 ( dd , J = 8 . 5 , 7 . 0 Hz , 1H ) . 

Example 18 
[ 0378 ] 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - ( ( 4 , 
4 - difluorotetrahydrofuran - 3 - yl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 37 mg ) ; LCMS m / z 
499 . 2 ( M + H ) ; ' H NMR ( 400 MHz , MeOD ) S 9 . 38 ( d , 
J = 2 . 00 Hz , 1H ) , 8 . 86 ( s , 1H ) , 8 . 82 ( d , J = 2 . 40 Hz , 1H ) , 8 . 64 
( s , 1H ) , 7 . 98 ( s , 1H ) , 4 . 60 - 4 . 70 ( m , 1H ) , 4 . 49 - 4 . 57 ( m , 2H ) , 
4 . 36 - 4 . 39 ( m , 1H ) , 3 . 95 - 4 . 19 ( m , 2H ) , 3 . 80 - 3 . 90 ( m , 1H ) , 
3 . 53 - 3 . 55 ( m , 1H ) , 1 . 40 ( s , 6H ) ; HPLC rt 5 . 915 min , 
conditions A . 

Intermediate 18E : 6 - chloro - 4 - ( ( 4 , 4 - difluorotetrahy 
drofuran - 3 - yl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 

methylbutyl ) nicotinamide 

[ 0375 ] 

( 18E ) 

Example 19 
[ 0379 ] 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ) pyrimidin - 3 - yl ) - 4 - ( ( 4 , 
4 - difluorotetrahydrofuran - 3 - yl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) nicotinamide ( 18 mg ) . LCMS m / z 
499 . 2 ( M + H ) ; ' H NMR ( 400 MHz , MeOD ) 8 9 . 38 ( d , 
J = 2 . 00 Hz , 1H ) , 8 . 86 ( s , 1H ) , 8 . 82 ( d , J = 2 . 40 Hz , 1H ) , 8 . 64 
( s , 1H ) , 7 . 98 ( s , 1H ) , 4 . 60 - 4 . 70 ( m , 1H ) , 4 . 49 - 4 . 57 ( m , 2H ) , 
4 . 36 - 4 . 39 ( m , 1H ) , 3 . 95 - 4 . 19 ( m , 2H ) , 3 . 80 - 3 . 90 ( m , 1H ) , 
3 . 53 - 3 . 55 ( m , 1H ) , 1 . 40 ( s , 6H ) ; HPLC rt 5 . 954 min , 
conditions A . 

HN HO , SH , 
H3C 

N ? ci Example 20 

6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 3 
fluoro - 3 - methylbutyl ) - 4 - isopropylamino ) nicotina 

mide 

[ 0380 ] 

( 20 ) 

CH3 

[ 0376 ] To a stirred solution of 6 - chloro - 4 - ( ( 4 , 4 - difluoro 
tetrahydrofuran - 3 - yl ) amino ) nicotinic acid ( 80 mg , 0 . 287 
mmol ) in DMF ( 0 . 8 mL ) was added HATU ( 109 mg , 0 . 287 
mmol ) , ( R ) - 4 - amino - 3 - fluoro - 2 - methylbutan - 2 - ol ( 34 . 8 mg , 
0 . 287 mmol ) and DIPEA ( 0 . 201 mL , 1 . 148 mmol ) . The 
reaction mixture was stirred at room temperature overnight . 
The reaction mixture was then concentrated in vacuo . The 
resulting crude residue was dissolved in ethyl acetate and 
washed with a 10 % NaHCO3 aqueous solution . The organic 
extract was dried over Na2SO4 , filtered and concentrated in 
vacuo . The crude product was purified via column chroma 
tography ( 20 - 50 % ethyl acetate / pet ether ) to afford 6 - chloro 
4 - ( ( 4 , 4 - difluorotetrahydrofuran - 3 - yl ) amino ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide ( 100 mg , 
84 % yield ) as an off - white solid . LCMS m / z 382 ( M + H ; ' H 
NMR ( 400 MHz , DMSO - d ) 8 8 . 98 - 8 . 87 ( m , 2H ) , 8 . 50 ( s , 
1H ) , 6 . 93 ( s , 1H ) , 4 . 84 ( s , 1H ) , 4 . 70 ( dt , J = 14 . 3 , 7 . 4 Hz , 1H ) , 
4 . 43 - 4 . 25 ( m , 2H ) , 4 . 31 - 4 . 25 ( m , 1H ) , 4 . 18 - 3 . 96 ( m , 2H ) , 
3 . 80 - 3 . 61 ( m , 2H ) , 3 . 48 - 3 . 35 ( m , 1H ) , 3 . 19 ( s , 1H ) , 1 . 16 ( dd , 
J = 6 . 0 , 1 . 5 Hz , 6H ) . 

O HN CH3 HzC CH3 

NH Ne 
C 

Examples 18 and 19 
Intermediate 20A : 4 , 6 - dichloro - N - ( 3 - fluoro - 3 - meth 

ylbutyl ) nicotinamide 
[ 0381 ] 

( 20A ) 
0 

H?c CH | | 
NH 

[ 0377 ] To a solution of 6 - chloro - 4 - ( ( 4 , 4 - difluorotetrahy 
drofuran - 3 - yl ) amino ) - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methyl 
butyl ) nicotinamide ( 0 . 1 g , 0 . 262 mmol ) in 1 , 4 - dioxane ( 20 
mL ) was added potassium acetate ( 0 . 077 g , 0 . 786 mmol ) . 
The reaction mixture was purged with nitrogen for 5 min . 
Pd ( PPhz ) , ( 0 . 061 g , 0 . 052 mmol ) was then added and the 
reaction mixture was heated in a microwave to 100° C . for 
2 hrs . The reaction mixture was filtered through a bed of 
celite , the celite bed was washed with DCM and the filtrate 
was concentrated in vacuo . The crude product obtained was 
purified via column chromatography ( 5 % MeOH / CHC1z ) to 
obtain a partially pure product , which was repurified by 
preparative HPLC to afford the desired product as a mixture 
of diastereoisomers . This mixture was subjected to chiral 
separation via preparative chiral HPLC to afford the indi 
vidual diastereomers . 

ci 

[ 0382 ] To a solution of 4 , 6 - dichloronicotinic acid ( 250 
mg , 1 . 302 mmol ) , ethyl 3 - aminopropanoate hydrochloride 
( 210 mg , 1 . 367 mmol ) and pyridine ( 0 . 263 mL , 3 . 26 mmol ) 
in DCM ( 5 mL ) at 0° C . was added phosphoryl trichloride 
( 319 mg , 2 . 083 mmol ) . The mixture was stirred at room 
temperature for 2 hrs . The reaction mixture was poured into 



US 2019 / 0292191 A1 Sep . 26 , 2019 
45 

25 - 100 % B over 25 minutes , then a 5 - minute hold at 100 % 
B ; Flow : 20 mL / min . Fractions containing the desired prod 
uct were combined and dried via centrifugal evaporation . 
This procedure afforded 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimi 
din - 3 - yl ) - N - ( 3 - fluoro - 3 - methylbutyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 3 . 9 mg , 19 % yield ) . LCMS m / z 419 . 2 
( M + H ) + ; ' H NMR ( 500 MHz , DMSO - 06 ) 6 9 . 63 ( s , 1H ) , 
8 . 83 - 8 . 75 ( m , 2H ) , 8 . 57 - 8 . 53 ( m , 2H ) , 8 . 46 ( d , J = 7 . 1 Hz , 
1H ) , 7 . 71 ( s , 1H ) , 3 . 84 - 3 . 70 ( m , 1H ) , 3 . 40 - 3 . 28 ( m , 2H ) , 
1 . 87 ( dt , J = 19 . 8 , 7 . 8 Hz , 2H ) , 1 . 38 ( s , 3H ) , 1 . 33 ( s , 3H ) , 1 . 25 
( d , J = 6 . 1 Hz , 6H ) . HPLC rt 1 . 91 min . conditions F . 

iced water , extracted with DCM ( 50 mL ) , washed with 
saturated NaHCO3 ( aq ) and brine . The organic extract was 
dried over Na , SO2 , filtered and concentrated in vacuo . The 
crude intermediate , ethyl 3 - ( 4 , 6 - dichloronicotinamido ) pro 
panoate , was then dissolved in dry THF ( 5 mL ) and put 
under an atmosphere of nitrogen . The solution obtained was 
cooled to 0° C . Methylmagnesium bromide ( 2 . 60 mL , 7 . 81 
mmol ) was added and the mixture was stirred at room 
temperature for 3 h . The reaction mixture was quenched 
with a saturated solution of NH C1 ( aq ) , extracted with ethyl 
acetate , washed with brine , dried over Na S04 , filtered and 
concentrated in vacuo . The crude intermediate 4 , 6 - dichloro 
N - ( 3 - hydroxy - 3 - methylbutyl ) nicotinamide was dissolved in 
DCM ( 5 mL ) and the mixture was cooled to 0° C . DAST 
( 0 . 189 mL , 1 . 432 mmol ) was added and the mixture was 
stirred at room temperature overnight . The reaction mixture 
was then quenched with a saturated solution of NaHCO , 
( aq ) , extracted with DCM , dried over Na2SO4 , filtered and 
concentrated in vacuo . The crude product was purified via 
column chromatography to afford 4 , 6 - dichloro - N - ( 3 - fluoro 
3 - methylbutyl ) nicotinamide ( 126 mg , 35 % yield ) . LCMS 
m / z 279 . 2 ( M + H ) + ; ' H NMR ( 400 MHz , CDC13 ) 8 8 . 67 ( s , 
1H ) , 7 . 48 - 7 . 38 ( m , 1H ) , 6 . 70 - 6 . 50 ( m , 1H ) , 3 . 74 - 3 . 59 ( m , 
2H ) , 2 . 06 - 1 . 90 ( m , 2H ) , 1 . 48 ( s , 3H ) , 1 . 43 - 1 . 42 ( m , 3H ) . 

Example 21 

( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 6 - ( imi 
dazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - isopropylamino ) nico 

tinamide 

[ 0386 ] 

( 21 ) 
CH3 

HC H?C CH , Q HN Intermediate 20B : 6 - chloro - N - ( 3 - fluoro - 3 - methylbu 
tyl ) - 4 - ( isopropylamino ) nicotinamide 

[ 0383 ] 

CH , CH? | 1 
HO NH NE 

( 20B ) 
CH3 

0 HN CH? H3C , CH3 

Intermediate 21A : Ethyl 4 , 6 - dibromonicotinate 

N ci [ 03871 

( 21A ) 
0 Br 

[ 0384 ] To a solution of 4 , 6 - dichloro - N - ( 3 - fluoro - 3 - meth 
ylbutyl ) nicotinamide ( 60 mg , 0 . 215 mmol ) in DMA ( 0 . 2 
mL ) was added propan - 2 - amine hydrochloride ( 22 . 60 mg , 
0 . 236 mmol ) and DIPEA ( 0 . 078 mL , 0 . 451 mmol ) . The 
mixture was heated to 110° C . for 4 hrs . The crude product 
was purified via HPLC to afford 6 - chloro - N - ( 3 - fluoro - 3 
methylbutyl ) - 4 - ( isopropylamino ) nicotinamide ( 42 mg , 65 % 
yield ) . 

Hz 

Br 

Example 20 
[ 0385 ] To a suspension of 6 - chloro - N - ( 3 - fluoro - 3 - methyl 
butyl ) - 4 - ( isopropylamino ) nicotinamide ( 15 mg , 0 . 050 
mmol ) in 1 , 4 - dioxane ( 1 mL ) , was added 6 - chloro - 2 - ( 4 , 4 , 
5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) pyrazolo [ 1 , 5 - a ] py 
rimidine ( 13 . 89 mg , 0 . 050 mmol ) , 2M aqueous solution of 
K3PO4 ( 0 . 075 mL , 0 . 149 mmol ) and PdC12 ( dppf ) ( 2 . 91 mg , 
3 . 98 mol ) . The reaction vial was purged with nitrogen , 
sealed and heated to 120° C . for 2 hrs . The crude material 
was purified via preparative LC / MS with the following 
conditions : Column : Waters XBridge C18 , 19x250 mm , 
5 - um particles ; Mobile Phase A : 5 : 95 acetonitrile : water with 
10 - mM ammonium acetate ; Mobile Phase B : 95 : 5 acetoni 
trile : water with 10 mM ammonium acetate ; Gradient : 

[ 0388 ] To a solution of ethyl 4 , 6 - dichloronicotinate ( 45 g , 
204 mmol ) in toluene ( 500 mL ) was added phosphorous 
oxybromide ( 205 g , 716 mmol ) and heated to 130° C . for 16 
hrs . The reaction mixture was cooled to room temperature 
and was slowly added to a saturated NaHCO3 solution . The 
organic layer was separated and the aqueous layer was 
extracted with MTBE ( 3x100 mL ) . The combined organic 
layer was washed with brine , dried over Na2SO4 and con 
centrated in vacuo . Purification by silica gel column using 
10 % ethylacetate / pet ether provided ethyl 4 , 6 - dibromonico 
tinate ( 62 g , 98 % yield ) as colorless syrup . LCMS [ m / z 
307 . 9 ( M + H ) ] ' H NMR ( 300 MHz , DMSO - d ) 8 8 . 70 - 8 . 75 
( m , 1H ) 8 . 24 ( s , 1H ) 4 . 30 - 4 . 44 ( m , 2H ) 1 . 28 - 1 . 38 ( m , 3H ) . 



US 2019 / 0292191 A1 Sep . 26 , 2019 
46 

Intermediate 21B : Ethyl 
6 - bromo - 4 - ( isopropylamino ) nicotinate 

Intermediate 21D : ( R ) - 6 - Bromo - N - ( 2 - fluoro - 3 - hy 
droxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotina 

mide 
[ 0389 ] 

[ 0393 ] 
( 21B ) 

CH3 ( 21D ) 
CH3 

0 HN ( CH3 
O HN CH ; H3C CH3 

H3C 0 
HO 

N ? Br 
N ~ Br 1 

[ 0390 ] To a stirred solution of ethyl 4 , 6 - dibromonicotinate 
( 25 g . 81 mmol ) , in DMA ( 100 mL ) was added isopropylam - 
ine ( 20 . 80 mL , 243 mmol ) and DIPEA ( 70 . 7 mL , 405 mmol ) 
and heated to 50° C . for overnight . The reaction mixture was 
concentrated in vacuo to a residue , which was poured into 
water and extracted with diethyl ether ( 4x100 mL ) . The 
combined organic layer washed with brine , dried over 
Na2SO4 , and concentrated . Purification by silica gel [ ISCO , 
120 g , liquid injection ] column using 0 - 8 % ethyl acetate / pet 
ether provided ethyl 6 - bromo - 4 - ( isopropylamino ) nicotinate 
( 22 g , 95 % yield ) as colorless syrup . LCMS [ m / z 289 
( M + H ) ] ' H NMR ( 400 MHz , DMSO - do ) 88 . 47 ( s , 1H ) 7 . 99 
( br . s . , 1H ) 6 . 97 ( s , 1H ) 4 . 19 - 4 . 35 ( m , 2H ) 3 . 76 - 3 . 95 ( m , 1H ) 
1 . 30 ( t , J = 7 . 28 Hz , 3H ) 1 . 10 - 1 . 24 ( m , 6H ) . 

[ 0394 ] To a stirred solution of 6 - bromo - 4 - isopropy 
lamino ) nicotinic acid ( 1 . 2 g , 4 . 63 mmol ) in DMF ( 10 mL ) 
was added HATU ( 1 . 761 g , 4 . 63 mmol ) , ( R ) - 4 - amino - 3 
fluoro - 2 - methylbutan - 2 - ol ( 0 . 561 g , 4 . 63 mmol ) and DIPEA 
( 0 . 809 mL , 4 . 63 mmol ) successively . The reaction mixture 
was stirred for 1 hr and concentrated . Water ( 25 mL ) was 
added to the crude compound and stirred for 15 minutes . The 
solid was filtered , washed with water and dried to give 
( R ) - 6 - bromo - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - iso 
propylamino ) nicotinamide ( 1 . 2 g , 72 % yield ) as off - white 
solid . LCMS : [ m / z 364 ( M + H ) ] ' H NMR ( 300 MHz , 
DMSO - da ) 8 . 76 ( t , J = 5 . 29 Hz , 1H ) 8 . 37 - 8 . 50 ( m , 1H ) 8 . 32 
( s , 1H ) 6 . 84 ( s , 1H ) 4 . 83 ( s , 1H ) 4 . 16 - 4 . 47 ( m , 1H ) 3 . 55 - 3 . 85 
( m , 2H ) 3 . 35 - 3 . 45 ( m , 1H ) 1 . 07 - 1 . 21 ( m , 12H ) . 

Intermediate 21C : 
6 - Bromo - 4 - ( isopropylamino ) nicotinic acid 

Intermediate 21E : ( R ) - N - ( 2 - Fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( isopropylamino ) - 6 - ( trimethylstan 

nyl ) nicotinamide 

[ 0391 ] [ 0395 ] 

( 210 ) ( 21E ) 
CH3 CH3 

O HN CHz HN H3 H3C CH3 
HO HO HOY 

CH ; 
1 Br 

CH3 
CH3 

[ 0392 ] To a stirred solution of ethyl 6 - bromo - 4 - ( isopro 
pylamino ) nicotinate ( 22 g , 77 mmol ) in ethanol ( 80 mL ) and 
water ( 10 mL ) was added LiOH ( 3 . 67 g , 153 mmol ) and 
stirred for 4 hrs . The reaction mixture was concentrated to 
give crude salt , which was dissolved in water and neutral 
ized using 1 . 5N HCl . The solid obtained was filtered and 
dried to give 6 - bromo - 4 - isopropylamino ) nicotinic acid ( 19 
g , 96 % yield ) as off - white solid . LCMS [ m / z 261 ( M + H ) ] ' H 
NMR ( 400 MHz , DMSO - do ) d 13 . 36 ( br . s . , 1H ) 8 . 38 - 8 . 53 
( m , 1H ) 8 . 17 ( d , J = 7 . 53 Hz , 1H ) 6 . 92 ( s , 1H ) 3 . 72 - 3 . 91 ( m , 
1H ) 1 . 11 - 1 . 26 ( m , 6H ) . 

[ 0396 ] To a stirred solution of ( R ) - 6 - bromo - N - ( 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide 
( 125 mg , 0 . 345 mmol ) in a pressure tube , was added 
hexamethylditin ( 0 . 107 mL , 0 . 518 mmol ) in toluene ( 4 mL ) . 
The mixture was degassed for 10 minutes . Pd ( PhZP ) 4 ( 80 
mg , 0 . 069 mmol ) was added and heated to 115º C . for 2 h . 
The reaction mixture was filtered through celite and con 
centrated to give ( R ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbu 
tyl ) - 4 - ( isopropylamino ) - 6 - ( trimethylstannyl ) nicotinamide 
[ 200 mg ] as black syrup , which was used without any 
purification . LCMS [ m / z 448 ( M + H ) ] . 
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Intermediate 21F : 
6 - Chloroimidazo [ 1 , 2 - b ] pyridazine 

[ 0397 ] 

was allowed to warm to room temperature and stir for 1 hr . 
The reaction mixture was neutralized with iN sodium 
hydroxide , poured into EtoAc ( 20 mL ) and 10 % NaHCO3 
solution . The layers were separated and the aqueous layer 
extracted with EtOAC ( 3x20 ml ) . The combined organic 
layer was washed with brine , dried over Na , SO2 , and 
concentrated to give 3 - bromoimidazo [ 1 , 2 - b ] pyridazine ( 120 
mg , 36 % ) as light brown solid . ' H NMR ( 400 MHz , 
DMSO - do ) 8 8 . 68 ( dd , J = 4 . 52 , 1 . 51 Hz , 1H ) 8 . 19 ( dd , 
J = 9 . 54 , 1 . 51 Hz , 1H ) 7 . 94 ( s , 1H ) 7 . 28 - 7 . 39 ( m , 1H ) . 

( 21F ) 

Example 21 10398 ] To a solution of 2 - chloroacetaldehyde ( 55 . 1 g , 386 
mmol ) was added 6 - chloropyridazin - 3 - amine ( 5 g , 38 . 6 
mmol ) and heated to 100° C . for 5 hrs . The reaction mixture 
was concentrated , suspended in water and extracted with 
ethyl acetate . The aqueous layer was neutralized using 
NaHCO3 solution and the resulting solid was filtered and 
washed with cold water to afford after drying 6 - chloroimi 
dazo [ 1 , 2 - b ] pyridazine ( 3 g , 51 % ) as pale brown solid . 
LCMS ( m / z 153 . 9 ( M + H ) ' H NMR ( 300 MHz , DMSO - 02 ) 
8 8 . 36 ( s , 1H ) 8 . 19 - 8 . 27 ( m , 1H ) 7 . 85 ( d , J = 1 . 13 Hz , 1H ) 
7 . 37 ( d , J = 9 . 44 Hz , 1H ) . 

[ 0403 ] . To a stirred solution of compound ( R ) - N - 2 - fluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) - 6 - ( trimeth 
ylstannyl ) nicotinamide ( 200 mg , 0 . 448 mmol ) in dioxane 
( 10 mL ) , 3 - bromoimidazo [ 1 , 2 - b ] pyridazine ( 98 mg , 0 . 493 
mmol ) , Cul ( 8 . 54 mg , 0 . 045 mmol ) and Pd ( PPhz ) 4 ( 51 . 8 mg , 
0 . 045 mmol ) were added and degassed with nitrogen for 15 
min then heated to 100° C . for 30 min in a microwave 
reactor . After cooling , the reaction mixture was concentrated 
to obtain dark brown solid which was purified by Prep TLC 
( 10 % MeOH / CHC13 ) to afford a pale yellow solid , which 
was further purified by Preparative HPLC to give ( R ) - N - ( 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 6 - ( imidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( isopropylamino ) nicotinamide ( 9 . 8 mg , 
5 % ) as pale yellow solid . LCMS [ 401 . 2 ( M + H ) ] ; ' H NMR 
( 400 MHz , DMSO - da ) 8 1 . 12 - 1 . 21 ( m , 6H ) 1 . 29 ( d , J = 5 . 52 
Hz , 6H ) 3 . 37 - 3 . 47 ( m , 1H ) 3 . 71 - 3 . 87 ( m , 2H ) 4 . 28 - 4 . 46 ( m , 
1H ) 4 . 83 ( s , 1H ) 7 . 33 - 7 . 41 ( m , 1H ) 8 . 04 ( s , 1H ) 8 . 25 - 8 . 33 
( m , 1H ) 8 . 46 ( s , 1H ) 8 . 54 ( d , J = 7 . 03 Hz , 1H ) 8 . 66 - 8 . 72 ( m , 
2H ) 8 . 76 ( dd , J = 4 . 27 , 1 . 76 Hz , 1H ) . 

Intermediate 216 : Imidazo [ 1 , 2 - b ] pyridazine 
[ 0399 ] 

( 216 ) 

. 
N 

Intermediate 1 - 1 

( S ) - ethyl 6 - chloro - 4 - ( ( 1 - fluoropropan - 2 - yl ) amino ) 
nicotinate 

[ 0404 ) 

[ 0400 ] To a stirred solution of 6 - chloroimidazo [ 1 , 2 - b ] 
pyridazine ( 800 mg , 5 . 21 mmol ) in methanol ( 20 mL ) and 
tetrahydrofuran ( 20 mL ) was added triethylamine ( 0 . 8 mL , 
5 . 74 mmol ) followed by Pd / C ( 100 mg , 0 . 094 mmol ) . The 
mixture was stirred under hydrogen atmosphere for 16 h . 
The reaction mixture was filtered through celite and the 
celite bed was washed with methanol . The combined filtrate 
was concentrated then suspended in water and extracted 
with ethyl acetate ( 3x ) . The organic layer was dried over 
Na2SO4 and filtered to give the imidazo [ 1 , 2 - b ] pyridazine 
( 550 mg , 87 % ) as off white solid . LCMS [ m / z 120 ( M + H ) ] ; 
1H NMR ( 300 MHz , DMSO - da ) 8 8 . 51 ( dd , J = 4 . 53 , 1 . 51 Hz , 
1H ) 8 . 29 ( d , J = 0 . 76 Hz , 1H ) 8 . 05 - 8 . 19 ( m , 1H ) 7 . 79 ( d , 
J = 1 . 13 Hz , 1H ) 7 . 22 ( dd , J = 9 . 44 , 4 . 53 Hz , 1H ) . 

( I - 1 ) 

HN 

] 
H : 02 

N ci Intermediate 21H : 
3 - Bromoimidazo [ 1 , 2 - b ] pyridazine 

[ 0401 ] 

( 211 ) 
Br 

[ 0405 ] To a stirred solution of ( S ) - ethyl 6 - chloro - 4 - ( ( 1 
hydroxypropan - 2 - yl ) amino ) nicotinate ( 100 mg , 0 . 387 
mmol ) in DCM ( 10 mL ) was added TEA ( 0 . 054 mL , 0 . 387 
mmol ) and Deoxofluor ( 0 . 107 mL , 0 . 580 mmol ) dropwise at 
- 20° C . and the reaction mixture was then stirred at room 
temperature for 4 hrs . The reaction was quenched with 10 % 
NaHCO3 solution and extracted with ethyl acetate . The 
organic layer was dried over Na S04 , filtered and concen 
trated in vacuo . The crude material was purified by prepara 
tive TLC plate using 20 % EtoAc : pet ether to afford ( S ) 
ethyl 6 - chloro - 4 - ( ( 1 - fluoropropan - 2 - yl ) amino ) nicotinate ( 40 
mg , 40 % yield ) . LCMS m / z 261 ( M + H ) ; ' H NMR ( 400 
MHz , CHLOROFORM - d ) 8 8 . 93 - 8 . 49 ( m , 1H ) , 8 . 33 ( br . S . , 

[ 0402 ] To a stirred solution of imidazo [ 1 , 2 - b ] pyridazine 
( 200 mg , 1 . 679 mmol ) in acetic acid ( 10 mL ) was added 
bromine ( 0 . 2 mL , 3 . 88 mmol ) at 0° C . The reaction mixture 
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1H ) , 6 . 72 - 6 . 54 ( m , 1H ) , 4 . 55 - 4 . 43 ( m , 1H ) , 4 . 42 - 4 . 30 ( m , 
3H ) , 3 . 87 ( td , J = 12 . 8 , 6 . 6 Hz , 1H ) , 1 . 64 - 1 . 51 ( m , 3H ) , 
1 . 45 - 1 . 30 ( m , 3H ) . 

Intermediate I - 2B : ( R ) - ethyl 6 - chloro - 4 - ( pyrrolidin 
3 - ylamino ) nicotinate 

[ 0409 ] 

Intermediate 1 - 2 
( I - 2B ) 

NH 

( R ) - ethyl 6 - chloro - 4 - ( ( 1 - ( 5 - fluoropyrimidin - 2 - yl ) 
pyrrolidin - 3 - yl ) amino ) nicotinate 

HN 

[ 0406 ] 
Hzc 

ci 
( 1 - 2 ) 

HN i 
then Hzc 

10410 ] To a stirred solution of ( R ) - ethyl 4 - ( ( 1 - ( tert - bu 
toxycarbonyl ) pyrrolidin - 3 - yl ) amino ) - 6 - chloronicotinate 
( 1 . 3 g , 3 . 52 mmol ) in 1 , 4 - dioxane ( 5 mL ) was added HCl in 
1 , 4 - dioxane ( 5 ml , 20 mmol , 4 . 0 M ) and stirred for 1 hr at 
room temperature . The reaction mixture was evaporated to 
dryness to get crude ( R ) - ethyl 6 - chloro - 4 - ( pyrrolidin - 3 
ylamino ) nicotinate ( 800 mg , 84 % ) , which was used without 
further purification . LCMS m / z 270 . 4 ( M + H ) ; ' H NMR ( 400 
MHz , DMSO - d . ) 8 9 . 30 - 9 . 60 ( m , 2H ) 8 . 54 - 8 . 62 ( m , 1H ) 
8 . 15 ( d , J = 7 . 53 Hz , 1H ) 6 . 96 ( s , 1H ) 4 . 38 - 4 . 49 ( m , 1H ) 
4 . 25 - 4 . 37 ( m , 2H ) 3 . 45 - 3 . 60 ( m , 2H ) 3 . 05 - 3 . 39 ( m , 3H ) 2 . 36 
( dq , J = 13 . 87 , 6 . 92 Hz , 1H ) 1 . 85 - 2 . 00 ( m , 1H ) 1 . 26 - 1 . 38 ( m , Intermediate I - 2A : ( R ) - ethyl 4 - ( ( 1 - ( tert - butoxycar 

bonyl ) pyrrolidin - 3 - yl ) amino ) - 6 - chloronicotinate 3H ) . 

[ 0407 ] Intermediate 1 - 2 

( I - 2A ) 
Boc 

HN 

HC 

[ 0411 ] To a stirred solution of ( R ) - ethyl 6 - chloro - 4 - ( pyr 
rolidin - 3 - ylamino nicotinate ( 0 . 8 g , 2 . 97 mmol ) in DMF ( 10 
mL ) was added 2 - chloro - 5 - fluoropyrimidine ( 0 . 393 g , 2 . 97 
mmol ) and EtzN ( 2 . 067 mL , 14 . 83 mmol ) and the stirring 
was continued for 13 hrs . The reaction mixture was diluted 
with 100 mL of ethyl acetate and washed with water ( 2x30 
mL ) . The organic layer was dried over Na SO4 , filtered and 
concentrated in vacuo . The crude product was purified via 
column chromatography ( 10 % ethyl acetate : pet ether ) to 
provide ( R ) - ethyl 6 - chloro - 4 - ( ( 1 - ( 5 - fluoropyrimidin - 2 - yl ) 
pyrrolidin - 3 - yl ) amino ) nicotinate ( 0 . 8 g , 71 % yield ) as a 
white solid . LCMS m / z 366 . 1 ( M + H ) ; ' H NMR ( 400 MHz , 
CHLOROFORM - d ) 8 8 . 68 - 8 . 72 ( m , 1H ) 8 . 42 ( d , J = 6 . 00 Hz , 
1H ) 8 . 21 - 8 . 26 ( m , 2H ) 6 . 62 ( s , 1H ) 4 . 29 - 4 . 37 ( m , 2H ) 
4 . 18 - 4 . 27 ( m , 1H ) 3 . 96 ( dd , J = 11 . 51 , 6 . 00 Hz , 1H ) 3 . 72 - 3 . 81 
( m , 2H ) 3 . 60 ( dd , J = 11 . 51 , 3 . 75 Hz , 1H ) 2 . 43 ( dtd , J = 13 . 16 , 
7 . 80 , 7 . 80 , 5 . 75 Hz , 1H ) 2 . 08 - 2 . 20 ( m , 1H ) 1 . 34 - 1 . 42 ( m , 
3H ) . 

ci 

Intermediate 1 - 3 

2 - ( ( 1R , 4R ) - 4 - aminocyclohexyl ) propan - 2 - ol 

[ 0408 ] To a stirred solution of ethyl 4 , 6 - dichloronicotinate 
( 1 g , 4 . 54 mmol ) in DMA ( 10 mL ) was added ( R ) - tert - butyl 
3 - aminopyrrolidine - 1 - carboxylate ( 1 . 016 g , 5 . 45 mmol ) and 
DIPEA ( 3 . 17 mL , 18 . 18 mmol ) . The mixture was heated to 
130° C . for 2 hrs . The reaction mixture was evaporated to 
dryness and partitioned between EtoAc and water . The 
organic layer was dried over Na2SO4 , filtered and concen 
trated in vacuo . The crude product obtained was purified via 
column chromatography ( 10 % ethylacetate : pet ether ) to 
provide ( R ) - ethyl 4 - ( ( 1 - ( tert - butoxycarbonyl ) pyrrolidin - 3 
yl ) amino ) - 6 - chloronicotinate ( 1 . 3 g , 74 % yield ) as pale 
yellow solid . LCMS m / z 370 . 4 ( M + H ) ; 1H NMR ( 400 MHz , 
DMSO - d ) 8 8 . 55 - 8 . 61 ( m , 1H ) 8 . 13 ( br . s . , 1H ) 6 . 99 ( s , 1H ) 
4 . 31 ( q , J = 7 . 03 Hz , 3H ) 3 . 63 ( dd , J = 10 . 54 , 6 . 02 Hz , 1H ) 
3 . 35 - 3 . 42 ( m , 2H ) 3 . 16 ( dd , J = 11 . 04 , 4 . 02 Hz , 1H ) 2 . 21 ( br . 
S . , 1H ) 1 . 88 ( br . s . , 1H ) 1 . 37 - 1 . 47 ( m , 9H ) 1 . 28 - 1 . 36 ( m , 3H ) . 

[ 0412 ] 

( 1 - 3 ) 
CH3 
LCH ; H?N 
?? 
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Intermediate 1 - 3A : ( 1r , 4r ) - benzyl 
4 - ( dibenzylamino ) cyclohexanecarboxylate 

Intermediate 1 - 3 

[ 0413 ] 

( I - 3A ) 

[ 0417 ] 2 - ( ( 1R , 4R ) - 4 - ( dibenzylamino ) cyclohexyl ) propan 
2 - ol ( 11 . 2 g , 33 . 2 mmol ) was dissolved in methanol ( 120 
mL ) . Pd / C ( 3 . 53 g , 3 . 32 mmol ) was added and the reaction 
mixture was stirred for 16 hrs at 25° C . under a balloon of 
hydrogen . The reaction mixture was filtered through a bed of 
celite and the bed of celite was washed with methanol . The 
combined filtrate was concentrated in vacuo to afford 
2 - ( ( 1R , 4R ) - 4 - aminocyclohexyl ) propan - 2 - ol ( 4 . 8 g , 92 % 
yield ) as an off - white solid . ' H NMR ( 300 MHz , DMSO - da ) 
8 3 . 97 ( br . s . , 1H ) , 2 . 47 - 2 . 34 ( m , 1H ) , 1 . 85 - 1 . 62 ( m , 4H ) , 
1 . 15 - 0 . 82 ( m , 10H ) . 

Intermediate 1 - 4 

6 - chloro - N - ( ( 1R , 4R ) - 4 - ( cyclopropylcarbamoyl ) cy 
clohexyl ) - 4 - ( oxetan - 3 - ylamino ) nicotinamide 

[ 0418 ] 

[ 0414 ] To a stirred suspension of ( 1R , 4R ) - 4 - aminocyclo 
hexanecarboxylic acid hydrochloride ( 5 . 6 g , 31 . 2 mmol ) in 
acetonitrile ( 120 mL ) was added potassium carbonate ( 15 . 08 
g , 109 mmol ) and the mixture was heated to 80° C . for 1 hr . 
The reaction mixture was cooled to room temperature and a 
solution of benzyl bromide ( 12 . 98 mL , 109 mmol ) in 
acetonitrile ( 30 mL ) was added dropwise . The reaction 
mixture was heated to reflux for 16 hrs . The reaction mixture 
was allowed to cool to room temperature and it was filtered 
through celite and washed with acetonitrile . The filtrate was 
concentrated in vacuo to obtain ( 1R , 4R ) - benzyl 4 - ( dibenzy 
lamino ) cyclohexanecarboxylate which was used further 
without purification . LCMS m / z 414 . 8 ( M + H ) ; H NMR 
( 400 MHz , CHLOROFORM - d ) 8 7 . 53 - 7 . 10 ( m , 15H ) , 5 . 08 
( s , 2H ) , 3 . 62 ( s , 4H ) , 2 . 64 - 2 . 41 ( m , 1H ) , 2 . 33 - 2 . 17 ( m , 1H ) , 
2 . 12 - 1 . 86 m , 4H ) , 1 . 47 - 1 . 24 ( m , 4H ) . 

( 1 - 4 ) 

WILI OHN 
NH 

ci Intermediate I - 3B : 2 - ( ( 1r , 4r ) - 4 - ( dibenzylamino ) cy 
clohexyl ) propan - 2 - ol 

[ 0415 ] Intermediate 1 - 4A : ( 1r , 4r ) - 4 - ( ( tert - butoxycarbonyl ) 
amino ) cyclohexanecarboxylic acid 

( I - 3B ) 
[ 0419 ] 

??? 

CH ; 
7 ( I - 4A ) 

OH 
HO 0 H3C 

_ CH3 
0 CH3 [ 0416 ] To a stirred solution of ( 1R , 4R ) - benzyl 4 - ( diben 

zylamino ) cyclohexanecarboxylate ( 12 . 8 g , 31 . 0 mmol ) in 
dry tetrahydrofuran ( 130 mL ) was added methylmagnesium 
bromide ( 36 . 1 mL , 108 mmol ) dropwise at 0° C . for 20 min . 
The reaction mixture was allowed to reach room tempera 
ture and stirred for an additional 3 hrs . The reaction mixture 
was cooled to 0° C . , quenched with saturated NH4Cl solu 
tion and EtoAc was added . The layers were separated and 
the organic layer was washed with water followed by brine , 
dried over Na , SO . , filtered and concentrated in vacuo . The 
crude residue obtained was purified via column chromatog 
raphy ( 10 % ethylacetate / pet ether ) to afford 2 - ( ( 1R , 4R ) - 4 
( dibenzylamino ) cyclohexyl ) propan - 2 - ol ( 10 . 5 g , 86 % 
yield ) . LCMS m / z 339 ( M + H ) ; H NMR ( 400 MHz , DMSO 
d ) 8 7 . 40 - 7 . 25 ( m , 8H ) , 7 . 24 - 7 . 13 ( m , 2H ) , 3 . 94 ( s , 1H ) , 
3 . 58 ( s , 4H ) , 2 . 34 ( d , J = 3 . 0 Hz , 1H ) , 1 . 84 ( t , J = 13 . 3 Hz , 4H ) , 
1 . 33 ( d , J = 12 . 0 Hz , 2H ) , 1 . 18 - 1 . 07 ( m , 1H ) , 0 . 97 ( s , 6H ) , 
0 . 84 ( d , J = 12 . 5 Hz , 2H ) . 

[ 0420 ] ( 1R , 4R ) - 4 - aminocyclohexanecarboxylic acid ( 2 g , 
13 . 97 mmol ) was dissolved in tert - butanol ( 10 mL ) . A 
solution of sodium hydroxide ( 0 . 670 g , 16 . 76 mmol ) in 
water was added to this mixture followed by di - tert - butyl 
dicarbonate ( 3 . 89 mL , 16 . 76 mmol ) . The reaction mixture 
was stirred at room temperature overnight . The reaction 
mixture was acidified with 6N HC1 at 0° C . to get to pH 7 . 
The mixture was extracted with EtOAC ( 3x30 mL ) . The 
combined organic extracts were dried over anhydrous 
Na2SO4 , filtered and concentrated in vacuo to afford ( 1R , 
4R ) - 4 - ( ( tert - butoxycarbonyl ) amino ) cyclohexanecarboxylic 
acid which was used as is in the next reaction . 
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Intermediate 1 - 4B : tert - butyl ( ( 1r , 4r ) - 4 - ( cyclopropy 
lcarbamoyl ) cyclohexyl ) carbamate 

[ 0421 ] 

0 . 55 - 0 . 63 ( m , 2H ) , 1 . 30 - 1 . 50 ( m , 4H ) , 1 . 74 ( d , J = 11 . 04 Hz , 
2H ) , 1 . 89 ( d , J = 9 . 04 Hz , 2H ) , 1 . 94 - 2 . 05 ( m , 1H ) , 2 . 60 ( tq , 
J = 7 . 47 , 3 . 89 Hz , 1H ) , 2 . 86 - 2 . 93 ( m , 1H ) , 3 . 68 - 3 . 78 ( m , 1H ) , 
4 . 43 ( t , J = 6 . 02 Hz , 2H ) , 4 . 72 ( dq , J = 12 . 86 , 6 . 09 Hz , 1H ) , 
4 . 85 - 4 . 92 ( m , 2H ) , 6 . 46 - 6 . 51 ( m , 1H ) , 7 . 77 ( d , J = 4 . 02 Hz , 
1H ) , 8 . 34 - 8 . 42 ( m , 2H ) , 8 . 89 ( d , J = 6 . 53 Hz , 1H ) . ( 1 - 4B ) 

H3C CH3 Intermediate 1 - 5 
CH3 

Ethyl 6 - chloro - 4 - ( ( ( 3R , 4S ) - 4 - fluorotetrahydrofuran 
3 - yl ) amino ) nicotinate 

[ 0426 ] 

( 1 - 5 ) 

[ 0422 ] To a solution of ( 1R , 4R ) - 4 - ( ( tert - butoxycarbonyl ) 
amino ) cyclohexanecarboxylic acid ( 1 . 5 g , 6 . 17 mmol ) in 
DCM ( 20 mL ) at 0° C . was added HATU ( 2 . 344 g , 6 . 17 
mmol ) , DIPEA ( 2 . 154 mL , 12 . 33 mmol ) and cyclopropan 
amine ( 0 . 352 g , 6 . 17 mmol ) . The reaction mixture was 
stirred at room temperature overnight . The mixture was 
concentrated in vacuo . To the residue obtained was added a 
solution of saturated sodium bicarbonate ( 10 mL ) and the 
aqueous layer was extracted with MTBE ( 3x30 mL ) . The 
combined organic extracts were dried over anhydrous 
sodium sulphate , filtered and concentrated in vacuo to afford 
tert - butyl ( ( 1R , 4R ) - 4 - cyclopropylcarbamoyl ) cyclohexyl ) 
carbamate which was used as is in the next reaction . 

HN 

H3C 

Intermediate 1 - 4C : ( 18 , 4r ) - 4 - amino - N - cyclopropyl 
cyclohexanecarboxamide 

[ 0423 ] 

( 1 - 4C ) 

NH 

NH 

[ 0424 ] To a solution of tert - butyl ( 1R , 4R ) - 4 - ( cyclopro 
pylcarbamoyl ) cyclohexyl ) carbamate ( 1 . 4 g , 4 . 96 mmol ) in 
methanol ( 10 mL ) at 0° C . was added HC1 in dioxane ( 15 
mL , 60 . 0 mmol , 4M ) . The reaction mixture was stirred at 
room temperature overnight . The reaction mixture was con 
centrated in vacuo . The crude residue was triturated with 
diethyl ether ( 5 mL ) and dried under reduced pressure . This 
procedure afforded 6 - chloro - 4 - ( oxetan - 3 - ylamino ) nicotinic 
acid which was used as is in the next reaction . 

[ 0427 ] To a stirred solution of ethyl 6 - chloro - 4 - ( ( ( 3R , 4S ) 
4 - hydroxytetrahydrofuran - 3 - yl ) amino ) nicotinate ( 1 g , 3 . 49 
mmol ) ( trans racemate ) in DCM ( 10 mL ) at - 78° C . was 
added DAST ( 0 . 922 mL , 6 . 98 mmol ) and the reaction 
mixture was allowed to warm up to 0° C . over a period of 
1 hr . The reaction mixture was poured dropwise into a 
saturated aqueous solution of NaHCO3 at 0° C . The organic 
layer was separated and the aqueous layer was extracted 
with DCM ( 2x50 mL ) . The combined organic extracts were 
dried over Na , SO2 , filtered and concentrated in vacuo . The 
crude product was purified via column chromatography 
( 0 - 15 % ethyl acetate / pet ether ) to afford ethyl 6 - chloro - 4 
( ( ( 3R , 4S ) - 4 - fluorotetrahydrofuran - 3 - yl ) amino ) nicotinate as 
the trans racemate ( 730 mg , 63 % yield ) . LCMS m / z 289 
( M + H ) ; ' H NMR ( 400 MHz , DMSO - da ) 8 8 . 55 - 8 . 64 ( m , 
1H ) , 8 . 08 ( d , J = 7 . 03 Hz , 1H ) , 6 . 95 ( s , 1H ) , 5 . 13 - 5 . 34 ( m , 
1H ) , 4 . 46 ( ddd , J = 6 . 53 , 9 . 79 , 16 . 31 Hz , 1H ) , 4 . 32 ( q , J = 7 . 03 
Hz , 2H ) , 4 . 12 - 4 . 23 ( m , 1H ) , 3 . 87 - 4 . 08 ( m , 2H ) , 3 . 73 ( dd , 
J = 3 . 51 , 9 . 54 Hz , 1H ) , 1 . 32 ( t , J = 7 . 03 Hz , 3H ) . 

Intermediate 1 - 6 

1 - ( oxetan - 3 - yl ) - 1H - pyrazol - 4 - amine 

[ 0428 ] 

Intermediate 1 - 4 
[ 0425 ] To a stirred solution of 6 - chloro - 4 - ( oxetan - 3 
ylamino ) nicotinic acid ( 0 . 25 g , 1 . 093 mmol ) in DMF ( 10 
mL ) at 0° C . was added DIPEA ( 0 . 955 mL , 5 . 47 mmol ) and 
HATU ( 0 . 832 g , 2 . 187 mmol ) followed by ( 1R , 4R ) - 4 
amino - N - cyclopropylcyclohexane carboxamide ( 0 . 199 g , 
1 . 093 mmol ) . The reaction mixture was stirred at 25° C . for 
16 hrs . The reaction mixture was diluted with ethyl acetate , 
washed with water and brine , dried over anhydrous Na2SO4 , 
filtered and concentrated in vacuo . The crude residue was 
purified by column chromatography ( 3 . 5 % MeOH / Chloro 
form ) to afford 6 - chloro - N - ( ( 1R , 4R ) - 4 - ( cyclopropylcarbam 
oyl ) cyclohexyl ) - 4 - oxetan - 3 - ylamino ) nicotinamide ( 0 . 23 g , 
45 % yield ) as an off - white solid . LCMS m / z 393 . 1 ( M + H ) ; 
IH NMR ( 400 MHz , DMSO - d ) S 0 . 32 - 0 . 40 ( m , 2H ) , 

( 1 - 6 ) 
H2N 
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Intermediate 1 - 6A : 
4 - nitro - 1 - ( oxetan - 3 - yl ) - 1H - pyrazole 

[ 0429 ] 

[ 0434 ] To a solution of ( 1S , 3S ) - methyl 3 - ( ( tert - butoxycar 
bonyl ) amino ) cyclopentane carboxylate ( 600 mg , 2 . 466 
mmol ) in THF ( 15 mL ) at - 78° C . was added 3M methyl 
lithium in diethoxymethane ( 3 . 29 mL , 9 . 86 mmol ) drop 
wise . After completion of the addition , the reaction mixture 
was allowed to stir at room temperature for 3 h . The mixture 
was cooled to 0° C . and quenched with methanol . The 
mixture was concentrated in vacuo to afford tert - butyl 
( 18 , 3S ) - 3 - ( 2 - hydroxypropan - 2 - yl ) cyclopentyl ) carbamate 
( 550 mg , 82 % yield ) as a white solid . LCMS m / z 487 . 3 
( M + H ) * . 

( I - 6A ) 

[ 0430 ] To a stirred solution of 4 - nitro - 1H - pyrazole ( 1 . 0g , 
8 . 84 mmol ) and oxetan - 3 - ol ( 0 . 655 g , 8 . 84 mmol ) in tetra 
hydrofuran ( 20 mL ) was added triphenylphosphine ( 2 . 78 g , 
10 . 61 mmol ) followed by di - tert - butyl azodicarboxylate 
( 2 . 65 g , 11 . 50 mmol ) at room temperature . The reaction 
mixture was stirred at room temperature overnight . The 
reaction mixture was concentrated in vacuo . The crude 
compound obtained was purified via column chromatogra 
phy ( 60 % ethyl acetate / pet ether ) to afford 4 - nitro - 1 - ( ox 
etan - 3 - yl ) - 1H - pyrazole ( 1 . 2 g , 80 % yield ) . ' H NMR ( 400 
MHz , DMSO - da ) 8 9 . 05 - 9 . 01 ( s , 1H ) , 8 . 43 - 8 . 39 ( s , 1H ) , 
5 . 63 ( m , 2H ) , 4 . 98 - 4 . 85 ( m , 2H ) , 4 . 61 ( m , 1H ) . 

Intermediate 1 - 7 
[ 0435 ] To a stirred solution of tert - butyl ( ( 1S , 3S ) - 3 - ( 2 
hydroxypropan - 2 - yl ) cyclopentyl ) carbamate ( 550 mg , 2 . 034 
mmol ) in dioxane ( 5 mL ) at room temperature was added 4N 
HC1 in dioxane ( 2 . 54 mL , 10 . 17 mmol ) . After 72 hrs , the 
reaction mixture was concentrated in vacuo from methylene 
chloride ( 5x ) to provide 2 - ( 1S , 3S ) - 3 - aminocyclopentyl ) 
propan - 2 - ol , HCl ( 300 mg , 74 % yield ) as an oil . LCMS m / z 
144 . 2 ( M + H ) . 

Intermediate 1 - 8 
1 - ( Aminomethyl ) cyclobutanol 

[ 0436 ] 

( 1 - 8 ) 
HO 

Intermediate 1 - 6 
[ 0431 ] To a stirred solution of 4 - nitro - 1 - ( oxetan - 3 - yl ) - 1H 
pyrazole ( 1 . 2 g , 7 . 09 mmol ) in MeOH ( 15 mL ) was added 
Pd / C ( 0 . 755 g , 0 . 709 mmol ) . The reaction mixture was put 
under an atmosphere of hydrogen ( balloon ) and stirred at 
room temperature overnight . The reaction mixture was fil 
tered through a bed of celite which was washed with 
methanol . The filtrate was concentrated in vacuo to afford 
1 - ( oxetan - 3 - yl ) - 1H - pyrazol - 4 - amine as an oil . The crude 
compound was used as is in the next reaction . ' H NMR ( 300 
MHz , DMSO - d . ) 8 7 . 17 ( s , 1H ) , 7 . 04 ( s , 1H ) , 5 . 36 ( 9 , J = 7 . 1 
Hz , 1H ) , 4 . 91 - 4 . 75 ( m , 4H ) , 3 . 89 ( br . s . , 2H ) . 

NH2 

Intermediate 1 - 8A : 
1 - hydroxycyclobutanecarbonitrile 

Intermediate 1 - 7 [ 0437 ] 
2 - ( ( 1S , 3S ) - 3 - aminocyclopentyl ) propan - 2 - 01 , HCI 

[ 0432 ] ( 1 - 8A ) 
HOCN 

( 1 - 7 ) 
CH3 
— ?? 
CH3 HCI HN 

Intermediate 1 - 7A : tert - butyl ( 18 , 3S ) - 3 - ( 2 - hydroxy 
propan - 2 - yl ) cyclopentyl ) carbamate 

[ 0433 ] 

[ 0438 ] A solution of cyclobutanone ( 5 . 000 g , 71 . 3 mmol ) 
in CH C12 ( 50 mL ) was cooled to 0° C . To this solution was 
added TMS - CN ( 11 . 48 mL , 86 mmol ) and zinc iodide ( 0 . 023 
g , 0 . 071 mmol ) . The reaction mixture was allowed to warm 
up to room temperature and stirred for 3 hrs . The reaction 
mixture was quenched by the addition of water ( 20 mL ) and 
was extracted with DCM ( 2x50 mL ) . The combined organic 
extracts were washed with water ( 50 mL ) , brine ( 20 mL ) , 
dried over Na2SO4 , filtered and concentrated in vacuo . The 
crude product was purified via column chromatography 
( 10 % ethyl acetate / pet ether ) to provide 1 - hydroxycyclobu 
tanecarbonitrile ( 2 . 8 g , 40 % yield ) as a colorless oil . ' H 
NMR ( 400 MHz , DMSO - do ) d 2 . 76 ( s , 1H ) 2 . 62 - 2 . 69 ( m , 
2H ) 2 . 30 - 2 . 38 ( m , 2H ) 1 . 94 - 2 . 01 ( m , 2H ) . 

( 1 - 7A ) 
CH3 
OH 

CH3 H3C 
H3C IZ 
H3C Intermediate 1 - 8 

[ 0439 ] To a solution of 1 - hydroxycyclobutanecarbonitrile 
( 2 . 0 g , 20 . 59 mmol ) in dry THF ( 40 mL ) at 0° C . was added 
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Intermediate 1 - 10 
( R ) - 2 - fluoro - 3 - deutero - methoxypropan - 1 - amine 

[ 0444 ] 

lithium aluminum hydride ( 15 . 45 mL , 30 . 9 mmol , 2 . 0M 
solution ) dropwise . The reaction mixture was allowed to 
warm up to room temperature over 1 h and the stirring was 
continued for 16 h . The reaction mixture was quenched with 
water ( 2 mL ) , 2M NaOH solution ( 5 mL ) and water ( 1 mL ) 
and stirred at room temperature for 1 hrs . The mixture was 
filtered through celite and washed with THF . The filtrate was 
dried over Na SO4 , filtered and concentrated in vacuo . This 
procedure afforded 1 - ( aminomethyl ) cyclobutanol which 
was used as is in the next reaction . ' H NMR ( 400 MHz , 
DMSO - d ) 8 4 . 90 ( s , 1H ) 1 . 80 - 1 . 94 ( m , 6H ) 1 . 55 - 1 . 60 ( m , 
2H ) 1 . 37 - 1 . 40 ( m , 2H ) . 

( 1 - 10 ) 
H3C , CH3 

D3Có Y NH2 

Intermediate 1 - 9 
1 - ( tetrahydro - 2H - pyran - 4 - yl ) - 1H - pyrazol - 4 - amine 

Intermediate I - 10A : ( R ) - 4 - ( dibenzylamino ) - 3 
fluoro - 2 - methylbutan - 2 - ol 

[ 0445 ] [ 0440 ) 

( 1 - 9 ) ( I - 10A ) 
HON HzC CH3 

HO NBn2 

Intermediate 1 - 9A : 4 - nitro - 1 - ( tetrahydro - 2H - pyran 
4 - yl ) - 1H - pyrazole 

[ 0441 ] 

( I - 9A ) 

[ 0446 ] ( R ) - methyl 3 - ( dibenzylamino ) - 2 - fluoropropanoate 
( 2 . 0 g , 6 . 64 mmol ) was dissolved in THF ( 20 mL ) and the 
solution was cooled to 0° C . Next , 1 . 4M methyl magnesium 
bromide ( 10 . 43 mL , 14 . 60 mmol ) was added dropwise to 
this solution over 5 minutes . The reaction mixture was 
allowed to warm up to room temperature and stirred for an 
additional 2 hrs . The reaction mixture was then cooled to 0° 
C . and quenched with a saturated ammonium chloride 
solution . The aqueous layer was extracted with methylene 
chloride , dried over Na , SO2 , filtered and concentrated in 
vacuo . This procedure afforded ( R ) - 4 - ( dibenzylamino ) - 3 
fluoro - 2 - methylbutan - 2 - ol ( 1 . 8 g , 80 % yield ) . LCMS m / z 
301 . 5 ( M + H ) * . 

ON 

Intermediate 1 - 10B : ( R ) - 4 - ( dibenzylamino ) - 3 
fluoro - 2 - trideuteromethylbutan - 2 - ol 

[ 0447 ] 

[ 0442 ] To a stirred solution of 4 - nitro - 1H - pyrazole ( 1 . 0 g , 
8 . 84 mmol ) and tetrahydro - 2H - pyran - 4 - ol ( 0 . 903 g , 8 . 84 
mmol ) in tetrahydrofuran ( 20 mL ) was added triphenylphos 
phine ( 2 . 78 g , 10 . 61 mmol ) followed by di - tert - butyl azodi 
carboxylate ( 2 . 65 g , 11 . 50 mmol ) at room temperature . The 
reaction mixture was stirred at room temperature overnight . 
The reaction mixture was concentrated in vacuo and the 
residue obtained was purified via column chromatography 
( 60 % ethyl acetate / pet ether ) to afford 4 - nitro - 1 - ( tetrahydro 
2H - pyran - 4 - yl ) - 1H - pyrazole ( 1 . 3 g , 75 % yield ) . LCMS m / z 
198 . 1 ( M + H ) . ' H NMR ( 400 MHz , DMSO - D ) d 8 . 95 ( s , 
1H ) , 8 . 29 ( s , 1H ) , 7 . 67 - 7 . 59 ( m , 4H ) , 7 . 59 - 7 . 50 ( m , 4H ) , 
4 . 52 ( tt , J = 10 . 5 , 5 . 3 Hz , 1H ) . 

( I - 10B ) 
H3C CH3 

D C 
NBn2 

1 

Intermediate 1 - 9 

[ 0443 ] To a stirred solution of 4 - nitro - 1 - ( tetrahydro - 2H 
pyran - 4 - yl ) - 1H - pyrazole ( 1 . 2 g , 6 . 09 mmol ) in MeOH ( 25 
mL ) was added Pd / C ( 0 . 648 g , 0 . 609 mmol ) at room 
temperature . The reaction mass was put under an atmo 
sphere of hydrogen ( balloon ) and stirred at room tempera 
ture overnight . The reaction mixture was filtered through a 
bed of celite which was washed with methanol . The filtrate 
was concentrated in vacuo to afford 1 - ( tetrahydro - 2H - pyran 
4 - yl ) - 1H - pyrazol - 4 - amine which was used as is in the next 
reaction . LCMS m / z 168 . 0 ( M + H ) . 

[ 0448 ] ( R ) - 4 - ( dibenzylamino ) - 3 - fluoro - 2 - methylbutan - 2 
ol ( 900 mg , 2 . 99 mmol ) was dissolved in THF ( 10 mL ) and 
DMF ( 10 mL ) . The solution obtained was put under nitrogen 
and cooled to 0° C . NaH ( 143 mg , 3 . 58 mmol ) was added 
and the mixture stirred at 0° C . for 10 min . Deutero 
iodomethane ( 0 . 185 mL , 2 . 99 mmol ) was then added and the 
mixture was stirred at 0° C . for 1 hrs . Another 0 . 5 equiv . of 
NaH ( 60 mg , 1 . 50 mmol ) and deutero - iodomethane ( 0 . 09 
mL , 1 . 50 mmol ) were added . After 1 hrs , another 0 . 5 equiv . 
of NaH ( 60 mg , 1 . 50 mmol ) and deutero - iodomethane ( 0 . 09 
mL , 1 . 50 mmol ) were added . The reaction was carefully 
quenched with the dropwise addition of water . The mixture 
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was diluted with ethyl acetate and washed with 10 % LiCl 
( 2x ) , saturated sodium bicarbonate ( 1x ) and 10 % LiCl ( 1x ) . 
The organic layer was dried over Na2SO4 , filtered and 
concentrated in vacuo . This procedure afforded ( R ) - N , N 
dibenzyl - 2 - fluoro - 3 - deutero - methoxypropan - 1 - amine ( 900 
mg , 85 % ) of a colorless oil . LCMS m / z 319 . 4 ( M + H ) * . 

mmol ) in dioxane ( 5 mL ) at room temperature was added 4N 
HCl in dioxane ( 2 . 044 mL , 8 . 18 mmol ) . After 20 h , the 
reaction mixture was concentrated in vacuo from methylene 
chloride ( 5x ) to provide 2 - ( ( 1R , 3R ) - 3 - aminocyclobutyl ) pro 
pan - 2 - ol , HCI ( 250 mg , 0 . 755 mmol , 46 . 1 % yield ) . 

Intermediate I - 12 

( S ) - Ethyl 6 - chloro - 4 - ( ( 2 - hydroxypropyl ) amino ) nico 
tinate 

[ 0454 ] 

Intermediate 1 - 10 
[ 0449 ] Under a nitrogen atmosphere , a Parr bottle was 
carefully charged with 10 % Pd / C ( 135 mg , 0 . 127 mmol ) and 
methanol ( 10 mL ) . The vessel was charged with a solution 
of ( R ) - N , N - dibenzyl - 2 - fluoro - 3 - deutero - methoxypropan - 1 
amine ( 900 mg , 2 . 54 mmol ) in methanol ( 10 mL ) . A small 
amount of DCM was added to improve solubility . The 
mixture was hydrogenated under a pressure of 50 psi for 16 
hours . The mixture was then degassed and filtered under 
nitrogen through fiberglass filter paper . The filter cake was 
thoroughly rinsed with methanol ( 25 mL ) and the filtrate 
was concentrated in vacuo to provide ( R ) - 2 - fluoro - 3 - deu 
tero - methoxypropan - 1 - amine ( 350 mg , 90 % yield ) as a 
colorless oil which was used as is in the next reaction . 

( I - 12 ) 
H3 

o HN 

HZC 

ci 
Intermediate 1 - 11 

2 - ( ( 1R , 3R ) - 3 - Aminocyclobutyl ) propan - 2 - 01 , HC1 
[ 0450 ] 

Intermediate 1 - 12A : ( S ) - ethyl 6 - chloro - 4 - ( 2 - hy 
droxypropyl ) amino ) nicotinate 

[ 0455 ] 
( 1 - 11 ) 

HCI OH 

HNIUI - CH3 ( I - 12A ) 
CH3 CH3 

HN 

H2C Intermediate 1 - 11A : tert - butyl ( ( 1r , 3r ) - 3 - ( 2 - hydroxy 
propan - 2 - yl ) cyclobutyl ) carbamate 

[ 0451 ] C 

( 1 - 11A ) 
Hz 

H3C 
HzC 

OH 
CH3 

CH3 

[ 0456 ] To a solution of ethyl 4 , 6 - dichloronicotinate ( 500 
mg , 2 . 272 mmol ) and ( S ) - 1 - aminopropan - 2 - ol ( 171 mg , 
2 . 272 mmol ) in DMF ( 10 mL ) was added DIPEA ( 1 . 191 mL , 
6 . 82 mmol ) and the reaction mixture was heated to 120° C . 
After 20 hours , the reaction mixture was diluted with ethyl 
acetate and rinsed with 10 % Lici ( 2x ) , saturated sodium 
bicarbonate ( 1x ) and 10 % LiCl ( 1x ) . The organic layer was 
dried over Na , SOA , filtered and concentrated in vacuo to 
provide ( S ) - ethyl 6 - chloro - 4 - ( ( 2 - hydroxypropyl ) amino ) 
nicotinate ( 600 mg , 77 % yield ) as an amber oil . LCMS m / z 
259 . 0 ( M + H ) * 

Intermediate 1 - 12 

[ 0452 ] ( 1R , 3R ) - methyl 3 - ( ( tert - butoxycarbonyl ) amino ) 
cyclobutanecarboxylate ( 600 mg , 2 . 224 mmol ) was dis 
solved in THF ( 15 mL ) and the solution was cooled to – 78° 
C . Next , 3M methyl lithium in diethoxymethane ( 2 . 97 mL , 
8 . 90 mmol ) was added dropwise . After completion of the 
addition , the reaction mixture was stirred at 0° C . for 2 hrs , 
then at room temperature for 16 hrs . The mixture was 
quenched with methanol and concentrated in vacuo . This 
procedure afforded tert - butyl ( 1R , 3R ) - 3 - ( 2 - hydroxypropan 
2 - yl ) cyclobutyl ) carbamate ( 500 mg , 74 % yield ) as a tan 
solid . LCMS m / z 215 . 0 ( M + H ) * . 

[ 0457 ] A solution of ( S ) - ethyl 6 - chloro - 4 - ( ( 2 - hydroxypro 
pyl ) amino ) nicotinate ( 600 mg , 1 . 739 mmol ) in DCM ( 10 
mL ) was cooled to - 40° C . DAST ( 0 . 460 mL , 3 . 48 mmol ) 
was added dropwise over 5 min . The mixture was allowed 
to warm up to room temperature . The reaction mixture was 
then rinsed with 2M potassium phosphate dibasic and brine . 
The organic layer was dried over Na , SO4 , filtered and 
concentrated in vacuo to provide ( S ) - ethyl 6 - chloro - 4 - ( ( 2 
hydroxypropyl ) amino ) nicotinate ( 450 mg , 84 % yield ) as an 
amber oil . LCMS m / z 261 . 1 ( M + H ) * . 

Intermediate 1 - 11 
[ 0453 ] To a stirred solution of tert - butyl ( 1R , 3R ) - 3 - ( 2 
hydroxypropan - 2 - yl ) cyclobutyl ) carbamate ( 500 mg , 1 . 635 
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Intermediate 1 - 13 a white solid . LCMS m / z 188 . 2 ( M - H ) ; H NMR ( 400 MHz , 
MeOD ) : 3 . 29 ( t , J = 11 . 20 Hz , 2H ) , 2 . 47 ( t , J = 13 . 60 Hz , 2H ) , 
1 . 43 ( s , 9H ) . 3 - amino - 1 - morpholinopropan - 1 - one 

[ 0458 ] Intermediate 1 - 13C : tert - butyl 
( 3 - morpholino - 3 - oxopropyl ) carbamate 

( I - 13 ) [ 0463 ] 

HON ( I - 13C ) 
CH3 0 HzC 

HzCÓ N 

Intermediate 1 - 13A : ethyl 
3 - ( ( tert - butoxycarbonyl ) amino ) propanoate 

[ 0459 ] 

( I - 13A ) 
CH3 0 

H3C . 
Hzc o CH3 

[ 0464 ] To a stirred solution of 3 - ( ( tert - butoxycarbonyl ) 
amino ) propanoic acid ( 0 . 6 g , 3 . 17 mmol ) in DMF ( 5 . 0 mL ) 
was added morpholine ( 0 . 276 g , 3 . 17 mmol ) , triethylamine 
( 0 . 464 mL , 3 . 33 mmol ) and HATU ( 1 . 206 g , 3 . 17 mmol ) . 
The reaction mixture was stirred at room temperature for 2 
hrs . The reaction mixture was concentrated in vacuo to 
provide a crude residue , which was dissolved in ethyl acetate 
and washed with water ( 5 mL ) and 10 % NaHCO3 ( 10 mL ) . 
The organic extract was dried over Na , SO4 , filtered and 
concentrated in vacuo . The crude residue obtained was 
purified via column chromatography using MeOH / CHC1z to 
afford tert - butyl ( 3 - morpholino - 3 - oxopropyl ) carbamate 
( 0 . 77 g , 94 % yield ) as a white solid . LCMS m / z 259 . 2 
( M + H ) ; ' H NMR ( 400 MHz , MeOD 3 . 52 - 3 . 63 ( m , 4H ) , 
3 . 64 - 3 . 69 ( m , 4H ) , 3 . 11 - 3 . 15 ( m , 2H ) , 2 . 55 - 2 . 63 ( m , 2H ) , 
1 . 43 ( m , 9H ) . 

[ 0460 ] To a stirred solution of ethyl 3 - aminopropanoate 
( 10 g , 85 mmol ) in DCM ( 10 mL ) at 0° C . was added 
triethylamine ( 35 . 7 mL , 256 mmol ) followed by di - tert - butyl 
dicarbonate ( 21 . 80 mL , 94 mmol ) . The reaction mixture was 
allowed to warm up to room temperature and the stirring was 
continued for 15 hrs . The reaction mixture was diluted with 
DCM ( 15 mL ) , washed with water and 10 % NaHCO3 . The 
organic layer was dried over Na2SO4 , filtered and concen 
trated in vacuo . The crude residue obtained was purified via 
column chromatography using ethyl acetate / pet ether to 
afford ethyl 3 - ( ( tert - butoxycarbonyl ) amino ) propanoate ( 15 
g , 81 % yield ) as a colorless syrup . ' H NMR ( 400 MHz , 
CDC13 ) d 5 . 04 ( s , 1H ) , 4 . 10 - 4 . 21 ( m , 2H ) , 3 . 38 - 3 . 44 ( m , 
2H ) , 2 . 51 - 2 . 55 ( m , 2H ) , 1 . 46 - 1 . 49 ( m , 9H ) , 1 . 25 - 1 . 31 ( m , 
3H ) . 

Intermediate 1 - 13 
[ 0465 ] . Tert - butyl ( 3 - morpholino - 3 - oxopropyl ) carbamate 
( 0 . 8 g , 3 . 10 mmol ) was dissolved in DCM ( 5 . 0 mL ) and 
cooled to 0° C . TFA ( 3 . 58 mL , 46 . 5 mmol ) was then added 
and the reaction mixture was allowed to warm to room 
temperature and stirred for an additional 2 hrs . The reaction 
mixture was concentrated in vacuo to afford 3 - amino - 1 
morpholinopropan - 1 - one ( 0 . 48 g , 98 % yield ) as a TFA salt . 
LCMS m / z 159 . 2 ( M + H ) ; ' H NMR ( 400 MHz , MeODS 
3 . 45 - 3 . 75 ( m , 8H ) , 3 . 19 - 3 . 24 ( m , 2H ) , 2 . 75 - 2 . 82 ( m , 2H ) . 

Intermediate 1 - 13B : 
3 - ( ( tert - butoxycarbonyl ) amino ) propanoic acid 

[ 0461 ] Intermediate 1 - 14 

( I - 13B ) 
CH3 0 

6 - chloro - 4 - ( isopropylamino ) - N - ( 2 - oxo - 2 - ( 2 - oxa - 7 
azaspiro [ 3 . 5 ] nonan - 7 - yl ) ethyl ) nicotinamide 

HzC [ 0466 ] OH LZ N 

( I - 14 ) 
CH 

O HN CH3 

[ 0462 ] Ethyl 3 - ( ( tert - butoxycarbonyl ) amino ) propanoate 
( 1 . 4 , 6 . 44 mmol ) was dissolved in ethanol ( 10 mL ) and a 
solution of lithium hydroxide ( 0 . 154 g , 6 . 44 mmol ) in water 
( 10 mL ) was added . The reaction mixture was stirred at 
room temperature for 5 hrs . The reaction mixture was 
concentrated in vacuo to provide a crude residue which was 
dissolved in water and washed with DCM . The aqueous 
layer was neutralized with 6N HCl and the solid obtained 
was filtered and dried under vacuum to afford 3 - ( ( tert 
butoxycarbonyl ) amino ) propanoic acid ( 1 . 1 g , 90 % yield ) as 

NH 
' N CI 
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Intermediate I - 14A : tert - butyl 1 - oxa - 7 - azaspiro [ 3 . 5 ] 
nonane - 7 - carboxylate 

[ 0467 ] 

( I - 14A ) 
CH3 

— CH ; 

[ 0472 ] To a solution of 6 - chloro - 4 - ( isopropylamino ) nico 
tinic acid ( 1 . 0 g , 4 . 66 mmol ) and methyl 2 - aminoacetate 
( 0 . 415 g , 4 . 66 mmol ) in DMF ( 10 mL ) was added triethyl 
amine ( 0 . 682 mL , 4 . 89 mmol ) and HATU ( 1 . 771 g , 4 . 66 
mmol ) . The reaction mixture was stirred at room tempera 
ture for 2 hrs . The reaction mixture was concentrated in 
vacuo . The residue obtained was dissolved in ethyl acetate , 
washed with water ( 5 mL ) and 10 % NaHCO3 ( 10 mL ) . The 
organic layer was dried over Na2SO4 , filtered and concen 
trated in vacuo . The crude product was purified via column 
chromatography using MeOH / CHC1Z to afford methyl 2 - 6 
chloro - 4 - ( isopropylamino ) nicotinamido ) acetate ( 0 . 72 g , 
54 % yield ) as a yellow solid . LCMS m / z 286 . 0 ( M + H ) ; 1H 
NMR ( 400 MHz , MeOD ) 8 . 30 ( s , 1H ) , 6 . 72 ( s , 1H ) , 4 . 09 
( s , 2H ) , 3 . 75 ( s , 3H ) , 3 . 74 ( m , 1H ) , 1 . 22 - 1 . 22 ( m , 6H ) . 

CH3 

Intermediate I - 14D : 
2 - ( 6 - chloro - 4 - ( isopropylamino ) nicotinamido Jacetic 

acid 
f0473 ] 

[ 0468 ] To a solution of trimethylsulfoxonium iodide ( 13 . 
81 g , 62 . 7 mmol ) in t - BuOH ( 20 mL ) was added potassium 
tert - butoxide ( 7 . 04 g , 62 . 7 mmol ) and the reaction mixture 
was heated to 50° C . for 1 hr . To this mixture was added a 
solution of tert - butyl 4 - oxopiperidine - 1 - carboxylate ( 5 . 0 g , 
25 . 09 mmol ) in t - BuOH ( 20 mL ) and the reaction mixture 
was heated to 50° C . for 48 hrs . The reaction mixture was 
quenched with 1 N HCl . The aqueous layer was extracted 
with ethyl acetate , dried over Na S04 , filtered and concen 
trated in vacuo . The crude product obtained was purified via 
column chromatography using 15 % ethyl acetate / pet ether to 
afford tert - butyl 1 - oxa - 7 - azaspiro [ 3 . 5 ] nonane - 7 - carboxylate 
( 2 . 3 g , 40 % yield ) . LCMS m / z 128 . 2 ( M - Boc ) ; ' H NMR 
( 400 MHz , CDC13 ) 8 4 . 51 - 4 . 55 ( m , 2H ) , 3 . 40 - 3 . 42 ( m , 4H ) , 
2 . 36 - 2 . 40 ( m , 2H ) , 1 . 86 - 1 . 90 ( m , 2H ) , 1 . 73 - 1 . 78 ( m , 2H ) , 
1 . 44 - 1 . 46 ( m , 9H ) . 

Intermediate I - 14B : 1 - oxa - 7 - azaspiro [ 3 . 5 ] nonane 
[ 0469 ] 

( I - 14D ) 
CH3 

HN CH ; 
HO . 

ZI 
Nai 

( I - 14B ) 

NH 

[ 0474 ] To a solution of methyl 2 - ( 6 - chloro - 4 - ( isopropy 
lamino ) nicotinamido Jacetate ( 1 . 0 g , 3 . 50 mmol ) in ethanol 
( 10 mL ) was added a solution of lithium hydroxide ( 0 . 251 
g , 10 . 50 mmol ) in water ( 10 mL ) and the reaction mixture 
was stirred at room temperature for 3 h . The reaction mixture 
was concentrated in vacuo . The crude residue obtained was 
dissolved in water and washed with DCM . The aqueous 
layer was neutralized using 6N HCl and the solid obtained 
was filtered and dried under vacuum to afford 2 - ( 6 - chloro 
4 - ( isopropylamino ) nicotinamido ) acetic acid ( 0 . 55 g , 58 % 
yield ) as a white solid . LCMS m / z 272 . 0 ( M + H ) . 

[ 0470 ] A solution of tert - butyl 1 - oxa - 7 - azaspiro [ 3 . 5 ] 
nonane - 7 - carboxylate ( 2 . 0 g , 8 . 80 mmol ) in DCM ( 2 . 0 mL ) 
was cooled to 0° C . TFA ( 0 . 452 mL , 5 . 87 mmol ) was then 
added and the reaction mixture was stirred at 25° C . for 1 hr . 
The reaction mixture was concentrated in vacuo to afford 
1 - oxa - 7 - azaspiro [ 3 . 5 ] nonane ( 0 . 72 g , 97 % yield ) as a TFA 
salt and a brown liquid . ' H NMR ( 400 MHz , MeOD ) 8 5 . 62 
( s , 1H ) , 4 . 51 - 4 . 60 ( m , 2H ) , 3 . 64 - 3 . 69 ( m , 2H ) , 3 . 20 - 3 . 30 ( m , 
2H ) , 3 . 53 - 3 . 56 ( m , 2H ) , 2 . 38 - 2 . 40 ( m , 2H ) , 1 . 76 - 1 . 83 ( m , 
2H ) . 

Intermediate I - 14C : methyl 
2 - ( 6 - chloro - 4 - ( isopropylamino ) nicotinamido Jacetate 

[ 0471 ] 

Intermediate 1 - 14 
[ 0475 ] To a stirred solution of 2 - ( 6 - chloro - 4 - isopropy 
lamino ) nicotinamido acetic acid ( 0 . 3 g , 1 . 104 mmol ) and 
1 - oxa - 7 - azaspiro [ 3 . 5 ] nonane ( 0 . 140 g , 1 . 104 mmol ) in DMF 
( 2 . 0 mL ) was added DIPEA ( 0 . 771 mL , 4 . 42 mmol ) and 
HATU ( 0 . 672 g , 1 . 767 mmol ) . The reaction mixture was 
stirred at room temperature for 2 h . The mixture was then 
concentrated in vacuo . The crude residue obtained was 
dissolved in ethyl acetate , washed with water ( 5 mL ) and 
10 % NaHCO , ( 10 mL ) . The organic layer was dried over 
Na2SO4 , filtered and concentrated in vacuo . The crude 
product obtained was purified via column chromatography 
using 3 % MeOH / CHC1z to obtain 6 - chloro - 4 - ( isopropy 
lamino ) - N - ( 2 - oxo - 2 - ( 2 - oxa - 7 - azaspiro [ 3 . 5 ] nonan - 7 - yl ) 
ethyl nicotinamide ( 0 . 41 g , 97 % yield ) as a pale yellow 
solid . LCMS m / z 381 ( M + H ) ; ' H NMR ( 400 MHz , MeOD ) 
88 . 74 - 8 . 76 ( m , 1H ) , 8 . 43 ( s , 1H ) , 6 . 75 ( s , 1H ) , 5 . 53 ( s , 2H ) , 
4 . 30 ( d , J = 4 . 00 Hz , 1H ) , 4 . 19 - 4 . 19 ( m , 1H ) , 4 . 05 - 4 . 10 ( m , 
2H ) , 3 . 65 - 3 . 80 ( m , 6H ) , 2 . 27 - 2 . 29 ( m , 2H ) , 1 . 23 - 1 . 28 ( m , 

( I - 14C ) 
CH3 

O HN CHz 

H?o IZ 

A 

6H ) . 
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Intermediate 1 - 15 

( R ) - 6 - chloro - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 
yl ) amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) 

nicotinamide 
[ 0476 ] 

mmol ) and the catalyst was carefully wetted with MeOH ( 50 
mL ) . The vessel was charged with a solution of 1 - ( 2 , 2 
difluoroethyl ) - 4 - nitro - 1H - pyrazole ( 5 . 2 g , 29 . 4 mmol ) and 
the mixture was degassed by evacuating the vessel under 
vacuum and repressurizing with hydrogen . The mixture was 
hydrogenated at 15 psi for 6 hours . The mixture was 
degassed , and the reaction mixture was filtered under nitro 
gen through fiberglass filter paper . The filter cake was 
thoroughly rinsed with methanol ( 200 mL total rinse vol 
ume ) , and the combined filtrate and rinsings were concen 
trated in vacuo to obtain 1 - ( 2 , 2 - difluoroethyl ) - 4 - amino - 1H 
pyrazole ( 5 . 2 g , 62 % yield ) . ' H NMR ( 400 MHz , DMSO - da ) 
8 7 . 07 ( s , 1H ) , 6 . 99 ( d , J = 0 . 9 Hz , 1H ) , 6 . 38 - 6 . 10 ( m , 1H ) , 
4 . 40 ( td , J = 15 . 1 , 4 . 0 Hz , 2H ) , 3 . 18 ( m , 2H ) . 

( I - 15 ) 

H3C CH3 H? Visi 
H?CY N Intermediate 1 - 15C : ethyl 6 - chloro - 4 - ( ( 1 - ( 2 , 2 - dif 

luoroethyl ) - 1H - pyrazol - 4 - yl ) amino ) nicotinate 
[ 0481 ] ' N ci 

( I - 15C ) Intermediate 1 - 15A : 
1 - ( 2 , 2 - difluoroethyl ) - 4 - nitro - 1H - pyrazole A 

[ 0477 ) [ 0477 ] 
HN 

( I - 15A ) Hzc o 
O2N . 

N CI N 

[ 0478 ] To a stirred solution of 4 - nitro - 1H - pyrazole ( 5 g , 
44 . 2 mmol ) in DMF ( 60 mL ) was added K2CO3 ( 12 . 22 g , 88 
mmol ) over a period of 5 minutes . The reaction mixture was 
stirred at ambient temperature for 10 minutes . 1 , 1 - difluoro 
2 - iodoethane ( 11 . 03 g , 57 . 5 mmol ) was added and the 
reaction mixture was stirred for 12 hrs at 90° C . The reaction 
mixture was then partitioned between water ( 150 mL ) and 
EtoAc ( 150 mL ) and the aqueous layer was extracted with 
EtOAC ( 2x100 mL ) . The combined EtoAc extracts were 
washed with water ( 2x100 mL ) and brine ( 100 mL ) , dried 
over sodium sulfate , filtered and concentrated in vacuo . The 
crude product was purified via column chromatography to 
afford 1 - ( 2 , 2 - difluoroethyl ) - 4 - nitro - 1H - pyrazole ( 5 . 2 g , 60 % 
yield ) as a tan solid . ' H NMR ( 400 MHz , DMSO - d . ) 8 8 . 95 
( s , 1H ) , 8 . 35 ( s , 1H ) , 6 . 45 ( m , 1H ) , 4 . 75 ( td , J = 15 , 3 . 5 Hz , 
2H ) . 

[ 0482 ] A solution of ethyl 4 , 6 - dichloronicotinate ( 0 . 6 g , 
2 . 73 mmol ) , 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - amine 
( 0 . 401 g , 2 . 73 mmol ) , and DIPEA ( 2 . 381 mL , 13 . 63 mmol ) 
in DMA ( 12 mL ) was heated at 100° C . overnight . The 
reaction mixture was concentrated to remove DMA and 
water was added . The product was extracted with ethyl 
acetate ( 3x ) and the combined extracts were washed with 
water and brine . The extracts were dried over anhydrous 
Na , SOA , filtered , and concentrated in vacuo to obtain a 
brown liquid . This crude product was purified via column 
chromatography to afford ethyl 6 - chloro - 4 - ( ( 1 - ( 2 , 2 - difluo 
roethyl ) - 1H - pyrazol - 4 - yl ) amino nicotinate ( 0 . 78 g , 86 % 
yield ) . LCMS m / z 331 . 0 ( M + H ) ; H NMR ( 300 MHz , 
DMSO - d ) 89 . 29 ( s , 1H ) , 8 . 63 ( s , 1H ) , 8 . 02 ( s , 1H ) , 7 . 66 ( s , 
1H ) , 6 . 67 ( s , 1H ) , 6 . 61 - 6 . 19 ( m , 1H ) , 4 . 64 ( td , J = 15 . 2 , 3 . 6 
Hz , 2H ) , 4 . 36 ( 9 , J = 7 . 2 Hz , 2H ) , 1 . 41 - 1 . 29 ( m , 3H ) . 

Intermediate 1 - 15D : 6 - chloro - 4 - ( ( 1 - ( 2 , 2 - difluoro 
ethyl ) - 1H - pyrazol - 4 - yl ) amino ) nicotinic acid 

[ 0483 ] Intermediate 1 - 15B : 
1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - amine 

[ 0479 ] 
( I - 15D ) 

( I - 15B ) 
F 

H2N OHN 

HO 

ci 
[ 0480 ] Under a nitrogen atmosphere , a Parr bottle was 
carefully charged with 10 % Pd on carbon ( 1 . 56 g , 1 . 47 
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[ 0488 ] To a stirred solution of 6 - chloro - 4 - ( isopropy 
lamino nicotinic acid ( 1 g , 4 . 66 mmol ) in CHC1Z ( 20 mL ) 
was added DIPEA ( 2 . 441 mL , 13 . 98 mmol ) and HATU 
( 2 . 126 g , 5 . 59 mmol ) followed by tert - butyl 4 - aminopiperi 
dine - 1 - carboxylate ( 0 . 933 g , 4 . 66 mmol ) . The reaction mix 
ture was allowed to stir for 18 hrs at 25° C . The reaction 
mixture was diluted with DCM and washed with water . The 
organic layer was dried over Na SO4 , filtered and concen 
trated in vacuo . The crude material was purified via column 
chromatography using 20 - 30 % EtOAc / pet ether to afford 
tert - butyl 4 - ( 6 - chloro - 4 - isopropylamino ) nicotinamido ) pip 
eridine - 1 - carboxylate ( 1 . 5 g , 81 % yield ) . LCMS m / z 397 . 2 
( M + H ) ; ' H NMR ( 400 MHZ , METHANOL - d . ) 8 8 . 31 - 8 . 19 
( m , 1H ) , 6 . 71 ( s , 1H ) , 4 . 11 ( d , J = 13 . 6 Hz , 2H ) , 4 . 02 ( tt , 
J = 11 . 2 . 4 . 1 Hz , 1H ) , 3 . 84 - 3 . 69 ( m , 1H ) , 3 . 11 - 2 . 72 ( m , 2H ) , 
2 . 00 - 1 . 87 ( m , 2H ) , 1 . 57 - 1 . 42 ( m , 11H ) , 1 . 27 ( d , J = 6 . 5 Hz , 
6H ) . 

[ 0484 ] To a solution of ethyl 6 - chloro - 4 - ( ( 1 - ( 2 , 2 - difluoro 
ethyl ) - 1H - pyrazol - 4 - yl ) amino ) nicotinate ( 0 . 4 g , 1 . 21 
mmol ) in ethanol ( 10 mL ) and water ( 4 mL ) was added 
LiOH ( 0 . 09 g , 3 . 6 mmol ) . The reaction mixture was stirred 
at room temperature overnight . The reaction mixture was 
concentrated in vacuo to remove ethanol and the residue was 
acidified with 1 . 5N HC1 . The white solid formed was 
collected to afford 6 - chloro - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H 
pyrazol - 4 - yl ) amino ) nicotinic acid ( 0 . 35 g , 96 % yield ) which 
was used as is in the next reaction . LCMS m / z 303 . 0 ( M + H ) . 

Intermediate 1 - 15 
[ 0485 ] To a solution of 6 - chloro - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) 
1H - pyrazol - 4 - yl ) amino ) nicotinic acid ( 0 . 4 g , 1 . 322 mmol ) 
in DMF ( 8 mL ) , was added HATU ( 0 . 75 g , 2 mmol ) , DIPEA 
( 1 . 15 mL , 6 . 6 mmol ) , and ( R ) - 4 - amino - 3 - fluoro - 2 - meth 
ylbutan - 2 - ol ( 0 . 19 g , 1 . 6 mmol ) . The reaction mixture was 
stirred at room temperature overnight . Sodium bicarbonate 
was added and the reaction mixture was extracted with ethyl 
acetate ( 3x ) . The combined organic extracts were washed 
with water and brine then dried over anhydrous Na , SOA , 
filtered and concentrated in vacuo . The brown liquid 
obtained was purified via column chromatography to afford 
( R ) - 6 - chloro - 4 - ( ( 1 - ( 2 , 2 - difluoroethyl ) - 1H - pyrazol - 4 - yl ) 
amino ) - N - ( 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) nicotinamide 
( 0 . 51 g , 95 % yield ) . LCMS m / z 406 . 0 ( M + H ) ; ' H NMR 
( 300 MHz , DMSO - d . ) 8 9 . 83 ( s , 1H ) , 8 . 95 ( t , J = 5 . 5 Hz , 1H ) , 
8 . 49 ( s , 1H ) , 8 . 00 ( s , 1H ) , 7 . 63 ( d , J = 0 . 8 Hz , 1H ) , 6 . 66 ( s , 
1H ) , 6 . 60 - 6 . 18 ( m , 1H ) , 4 . 85 ( s , 1H ) , 4 . 62 ( td , J = 15 . 1 , 3 . 8 
Hz , 2H ) , 4 . 48 - 4 . 25 ( m , 1H ) , 3 . 85 - 3 . 61 ( m , 1H ) , 3 . 50 - 3 . 36 
( m , 1H ) , 1 . 20 - 1 . 12 ( m , 6H ) . 

Intermediate 1 - 16 
6 - chloro - 4 - isopropylamino ) - N - ( 1 - ( isopropylsulfo 

nyl ) piperidin - 4 - yl ) nicotinamide 
[ 0486 ] 

Intermediate I - 16B : 6 - chloro - 4 - isopropylamino ) - N 
( piperidin - 4 - yl ) nicotinamide 

[ 0489 ] 

( I - 16B ) 
CH3 

HN HN CHz 

N o 

( 1 - 16 ) 
CH3 

. 

H3C , 

[ 0490 ] A solution of tert - butyl 4 - ( 6 - chloro - 4 - isopropy 
lamino ) nicotinamido ) piperidine - 1 - carboxylate ( 1 . 5 g , 3 . 78 
mmol ) in DCM ( 10 mL ) was cooled to 0° C . HCl in diethyl 
ether ( 18 . 90 mL , 18 . 90 mmol ) was added and the mixture 
was stirred at 0° C . for 30 min . The reaction mixture was 
then allowed to warm up to room temperature over 1 hr . The 
reaction mixture was concentrated in vacuo to afford 
6 - chloro - 4 - ( isopropylamino ) - N - ( piperidin - 4 - yl ) nicotina 
mide ( 1 . 1 g , 98 % yield ) . LCMS m / z 297 . 1 ( M + H ) ; ' H NMR 
( 400 MHz , DMSO - d . ) 8 . 61 ( s , 1H ) , 6 . 97 ( s , 1H ) , 4 . 14 - 3 . 76 
( m , 2H ) , 3 . 29 ( d , J = 12 . 5 Hz , 2H ) , 2 . 95 ( d , J = 10 . 5 Hz , 2H ) , 
2 . 04 - 1 . 69 ( m , 4H ) , 1 . 27 - 1 . 11 ( m , 6H ) . 

0 HN OCH3 CH3 

CH3 

TZ 

CI 

Intermediate 1 - 16 
Intermediate 1 - 16A : tert - butyl 4 - ( 6 - chloro - 4 - isopro 
pylamino ) nicotinamido ) piperidine - 1 - carboxylate 

[ 0487 ] 

( I - 16A ) 
CH3 0 CH3 

H3C 

H3C 

[ 0491 ] To a solution of 6 - chloro - 4 - ( isopropylamino ) - N 
( piperidin - 4 - yl ) nicotinamide ( 200 mg , 0 . 674 mmol ) in DCM 
( 2 mL ) at 0° C . was added isopropylsulfonyl chloride ( 96 
mg , 0 . 674 mmol ) and triethylamine ( 0 . 188 mL , 1 . 348 
mmol ) . The reaction mixture was stirred at 0° C . for 2 hrs . 
The reaction mixture was poured into water and extracted 
with DCM . The organic layer was dried over Na S04 , 
filtered and concentrated in vacuo . The crude material was 
purified via column chromatography using 40 - 50 % EtoAc / 
pet ether to afford 6 - chloro - 4 - ( isopropylamino ) - N - ( 1 - iso 
propylsulfonyl ) piperidin - 4 - yl ) nicotinamide ( 124 mg , 46 % 
yield ) . LCMS m / z 103 . 2 ( M + H ) ; 1H NMR ( 300 MHz , 
DMSO - d ) 8 8 . 59 - 8 . 24 ( m , 3H ) , 6 . 70 ( s , 1H ) , 3 . 93 ( d , J = 7 . 2 
Hz , 2H ) , 3 . 75 ( dd , J = 13 . 8 , 6 . 6 Hz , 1H ) , 3 . 66 ( d , J = 12 . 5 Hz , 
2H ) , 3 . 00 ( t , J = 11 . 1 Hz , 2H ) , 1 . 84 ( d , J = 9 . 4 Hz , 2H ) , 
1 . 62 - 1 . 41 ( m , 2H ) , 1 . 19 ( m , 12H ) . 

HN CH? 

Z 

1 
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Intermediate I - 17 
6 - chloro - N - ( ( 3R , 6S ) - 6 - ( hydroxymethyl ) tetrahydro 
2H - pyran - 3 - yl ) - 4 - isopropylamino ) nicotinamide 

[ 0492 ] 

mg , 73 % yield ) as a brown syrup which was used as is in the 
next reaction . ? H NMR ( 400 MHz , DMSO - d . ) 8 3 . 85 - 3 . 77 
( m , 1H ) , 3 . 73 ( ddd , J = 10 . 7 , 4 . 6 , 2 . 3 Hz , 1H ) , 3 . 61 - 3 . 41 ( m , 
2H ) , 3 . 39 - 3 . 23 ( m , 2H ) , 3 . 16 ( dtd , J = 10 . 6 , 5 . 3 , 2 . 1 Hz , 1H ) , 
2 . 82 ( t , J = 10 . 5 Hz , 1H ) , 1 . 96 - 1 . 74 ( m , 1H ) , 1 . 68 - 1 . 55 ( m , 
1H ) , 1 . 28 - 0 . 99 ( m , 9H ) , 0 . 04 - 0 . 01 ( m , 6H ) . 

( I - 17 ) 
CH3 CH3 

Intermediate I - 17C : N - ( ( 3R , 6S ) - 6 - ( ( ( tert - butyldim 
ethylsilyl ) oxy ) methyl ) tetrahydro - 2H - pyran - 3 - yl ) - 6 

chloro - 4 - ( isopropylamino ) nicotinamide 
[ 0497 ] UT 

HO 0 HN CHz 

NH ( I - 170 ) 
CH3 ci HzC CH3 

H3C Si 
Ilut . . O HN CHz 

HzC 
CH3 

Z 

Intermediate 1 - 17A : ( 3R , 6S ) - 6 - ( ( ( tert - butyldimethyl 
silyl ) oxy ) methyl ) - 3 , 6 - dihydro - 2H - pyran - 3 - amine 

[ 0493 ] N CI 

( I - 17A ) 
CH3 H3 

H3C si 
HC 

CH3 
INH2 

[ 0494 ] To a solution of N - ( ( 3R , 6S ) - 6 - ( ( ( tert - butyldimeth 
ylsilyl ) oxy ) methyl ) - 3 , 6 - dihydro - 2H - pyran - 3 - yl ) - 2 , 2 , 2 
trichloroacetamide ( 6 g , 15 . 43 mmol ) in 2 - propanol ( 50 mL ) 
was added KOH ( 2 . 60 g , 46 . 3 mmol ) . The mixture was 
stirred at room temperature for 3 days . The reaction mixture 
was concentrated in vacuo to afford ( 3R , 6S ) - 6 - ( ( ( tert - bu 
tyldimethylsilyl ) oxy ) methyl ) - 3 , 6 - dihydro - 2H - pyran - 3 
amine which was used as is in the next reaction . ' H NMR 
( 400 MHz , DMSO - do ) 8 5 . 86 - 5 . 55 ( m , 2H ) , 4 . 06 - 3 . 82 ( m , 
2H ) , 3 . 64 - 3 . 47 ( m , 2H ) , 3 . 23 ( br . s . , 1H ) , 3 . 05 ( dd , J = 10 . 5 , 
8 . 8 Hz , 1H ) , 0 . 99 - 0 . 76 ( m , 9H ) , 0 . 04 - 0 . 01 ( m , 6H ) . 

10498 ] To a stirred solution of 6 - chloro - 4 - ( isopropy 
lamino ) nicotinic acid ( 250 mg , 1 . 165 mmol ) in DMF ( 2 mL ) 
was added HATU ( 576 mg , 1 . 514 mmol ) , ( 3R , 6S ) - 6 - ( ( ( tert 
butyldimethylsilyl ) oxy ) methyl ) tetrahydro - 2H - pyran - 3 
amine ( 286 mg , 1 . 165 mmol ) and DIPEA ( 0 . 814 mL , 4 . 66 
mmol ) . The reaction mixture was stirred at room tempera 
ture overnight . The reaction mixture was then concentrated 
in vacuo and the crude product was suspended in water and 
filtered out . The residue obtained was dissolved in ethyl 
acetate and washed with 10 % NaHCO , solution ( 2x10 mL ) . 
The organic extract was dried over Na , SO4 , filtered and 
concentrated in vacuo . The crude product was purified via 
column chromatography ( 0 - 30 % ethyl acetate / pet ether ) to 
afford N - ( ( 3R , 6S ) - 6 - ( ( ( tert - butyldimethylsilyl ) oxy ) methyl ) 
tetrahydro - 2H - pyran - 3 - yl ) - 6 - chloro - 4 - ( isopropylamino ) 
nicotinamide ( 250 mg , 49 % yield ) as pale brown solid . 
LCMS m / z 442 ( M + H ) ; ' H NMR ( 300 MHz , DMSO - d . ) 8 
8 . 42 - 8 . 26 ( m , 1H ) , 6 . 69 ( s , 1H ) , 3 . 95 - 3 . 66 ( m , 3H ) , 3 . 64 - 3 . 
38 ( m , 3H ) , 3 . 19 - 3 . 06 ( m , 1H ) , 1 . 95 ( d , J = 13 . 6 Hz , 1H ) , 
1 . 79 - 1 . 66 ( m , 1H ) , 1 . 57 ( s , 2H ) , 1 . 42 - 1 . 03 ( m , 7H ) , 0 . 91 - 0 . 
79 ( m , 6H ) , 0 . 11 - 0 . 02 ( m , 6H ) . 

Intermediate 1 - 17B : ( 3R , 6S ) - 6 - ( ( ( tert - butyldimethyl 
silyl ) oxy ) methyl ) tetrahydro - 2H - pyran - 3 - amine 

[ 0495 ] 

( I - 17B ) 
H3C , CH3 

H3C Si 
H3C 

CH3 
" NH2 

Intermediate 1 - 17 : 6 - chloro - N - ( ( 3R , 6S ) - 6 - ( hy 
droxymethyl ) tetrahydro - 2H - pyran - 3 - yl ) - 4 - ( isopropy 

lamino ) nicotinamide 
[ 0499 ] To a stirred solution of N - ( 3R , 6S ) - 6 - ( ( ( tert - bu 
tyldimethylsilyl ) oxy ) methyl ) tetrahydro - 2H - pyran - 3 - yl ) - 6 
chloro - 4 - ( isopropylamino ) nicotinamide ( 250 mg , 0 . 566 
mmol ) in DCM ( 1 mL ) was added TFA ( 0 . 4 mL , 5 . 19 mmol ) 
dropwise . The reaction mixture was stirred at room tem 
perature for 30 min . The reaction mixture was concentrated 
in vacuo . The residue obtained was dissolved in ethyl acetate 
and washed with 10 % NaHCO3 solution ( 4x15 mL ) . The 
organic extract was dried over Na2SO4 , filtered and concen 
trated in vacuo . The crude product was purified via column 
chromatography ( 0 - 3 % methanol / CHC13 ) to afford 6 - chloro 
N - ( ( 3R , 6S ) - 6 - ( hydroxymethyl ) tetrahydro - 2H - pyran - 3 - yl ) 
4 - ( isopropylamino ) nicotinamide ( 150 mg , 81 % yield ) as a 

[ 0496 ] To a solution of ( 3R , 6S ) - 6 - ( ( ( tert - butyldimethylsi 
lyl ) oxy ) methyl ) - 3 , 6 - dihydro - 2H - pyran - 3 - amine ( 300 mg , 
1 . 232 mmol ) in methanol ( 5 mL ) was added Pd / C ( 131 mg , 
0 . 123 mmol ) and the mixture was stirred under an atmo 
sphere of hydrogen ( balloon ) for 24 h . The reaction mixture 
was filtered through a bed of celite and the filtrate was 
concentrated in vacuo to afford ( 3R , 6S ) - 6 - ( ( ( tert - butyldim - 
ethylsilyl ) oxy ) methyl ) tetrahydro - 2H - pyran - 3 - amine ( 220 
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pale brown solid . LCMS m / z 328 ( M + H ) . ' H NMR ( 300 
MHz , DMSO - d ) 8 8 . 52 - 8 . 18 ( m , 1H ) , 6 . 74 - 6 . 58 ( m , 1H ) , 
4 . 62 ( t , J = 5 . 7 Hz , 1H ) , 4 . 03 ( q , J = 7 . 2 Hz , 2H ) , 3 . 94 - 3 . 67 ( m , 
4H ) , 3 . 47 - 3 . 35 ( m , 2H ) , 2 . 13 - 1 . 86 ( m , 6H ) , 1 . 79 - 1 . 44 ( m , 
4H ) , 1 . 37 - 0 . 91 ( m , 19H ) . 

Intermediate I - 18B : 1 - ( ( ( 1r , 4r ) - 4 - ( 6 - chloro - 4 - iso 
propylamino ) nicotinamido ) cyclohexyl ) amino ) - 2 

methyl - 1 - oxopropan - 2 - yl acetate 
[ 0503 ] 

( I - 18B ) Intermediate 1 - 18 

CH3 
Hecho . Hz 6 - chloro - N - ( ( 1R , 4R ) - 4 - ( 2 - hydroxy - 2 - methylpro 

panamido ) cyclohexyl ) - 4 - ( isopropylamino ) nicotina 
mide 

Hy O HN CH3 

[ 0500 ] 
A cl 

( I - 18 ) 
CH3 CH3 

HO 

H3C O HN CH3 

N 
ci 

[ 0504 ] To a stirred solution of N - ( ( 1R , 4R ) - 4 - aminocyclo 
hexyl ) - 6 - chloro - 4 - ( isopropylamino ) nicotinamide ( 200 mg , 
0 . 643 mmol ) in DCM was added Et3N ( 269 ul , 1 . 930 mmol ) . 
The mixture was cooled to 0° C . and 1 - chloro - 2 - methyl - 1 
oxopropan - 2 - yl acetate ( 106 mg , 0 . 643 mmol ) was added 
dropwise . The reaction mixture was allowed to warm up to 
25° C . and stirred for 4 hrs . The reaction mixture was diluted 
with DCM and washed with water ( 2x10 mL ) . The organic 
layer was dried over Na2SO4 , filtered and concentrated in 
vacuo . This procedure afforded 1 - ( ( ( 1R , HR ) - 4 - ( 6 - chloro - 4 
( isopropylamino ) nicotinamido ) cyclohexyl ) amino ) - 2 
methyl - 1 - oxopropan - 2 - yl acetate ( 280 mg , 99 % yield ) as an 
off - white solid , which was used as is in the next reaction . 
LCMS m / z 439 ( M + H ) ; ' H NMR ( 300 MHz , DMSO - d ) 8 
8 . 42 - 34 ( m , 2H ) , 7 . 44 ( dd , J = 12 . 5 , 8 . 4 Hz , 2H ) , 6 . 68 ( s , 1H ) , 
4 . 41 ( s , 1H ) , 3 . 83 - 3 . 59 ( m , 1H ) , 3 . 49 ( br . s . , 1H ) , 2 . 09 ( s , 
3H ) , 1 . 91 - 1 . 77 ( m , 4H ) , 1 . 75 - 1 . 57 ( m , 6H ) , 1 . 53 - 1 . 20 ( m , 
4H ) , 1 . 20 - 1 . 06 ( m , 6H ) . 

Intermediate 1 - 18A : N - ( ( 1r , 4r ) - 4 - aminocyclohexyl ) 
6 - chloro - 4 - isopropylamino ) nicotinamide 

[ 0501 ] 

( I - 18A ) 

CH3 
H2N1 O HN CHz 

Intermediate I - 18 
IZ 

Na ci 

[ 0502 ] A stirred solution of tert - butyl ( ( 1R , 4R ) - 4 - ( 6 
chloro - 4 - ( isopropylamino ) nicotinamido ) cyclohexyl ) car 
bamate ( 475 mg , 1 . 156 mmol ) in DCM ( 2 mL ) was cooled 
to 0° C . To this solution was added TFA ( 0 . 5 mL , 6 . 49 
mmol ) . The reaction mixture was allowed to warm up to 
room temperature and stirred for 12 hrs . The reaction 
mixture was concentrated in vacuo to afford an off - white 
semi - solid which was co - evaporated with CHC1z two times . 
This procedure provided N - ( ( 1R , 4R ) - 4 - aminocyclohexyl ) 
6 - chloro - 4 - isopropylamino ) nicotinamide as an off - white 
solid which was used as is in the next reaction . LCMS m / z 
311 ( M + H ) ; ' H NMR ( 300 MHz , DMSO - do ) 8 8 . 47 - 8 . 29 
( m , 1H ) , 7 . 82 ( m , 2H ) , 6 . 70 ( s , 1H ) , 4 . 66 ( br . s . , 2H ) , 3 . 74 
( m , 1H ) , 2 . 97 ( br . s . , 1H ) , 2 . 03 - 1 . 83 ( m , 4H ) , 1 . 45 - 1 . 27 ( m , 
4H ) , 1 . 16 ( d , J = 6 . 3 Hz , 6H ) . 

[ 0505 ] To a stirred solution of 1 - ( ( ( 1R , 4R ) - 4 - ( 6 - chloro - 4 
( isopropylamino ) nicotinamido ) cyclohexyl ) amino ) - 2 
methyl - 1 - oxopropan - 2 - yl acetate ( 280 mg , 0 . 638 mmol ) in 
methanol ( 5 mL ) was added potassium carbonate ( 176 mg , 
1 . 276 mmol ) and the mixture was stirred at room tempera 
ture for 1 hr . The reaction mixture was concentrated in 
vacuo . The crude residue obtained was suspended in water 
and extracted with ethyl acetate ( 3x10 mL ) . The combined 
organic extracts were dried over Na2SO4 , filtered and con 
centrated in vacuo . The crude product was purified via 
column chromatography ( 25 % ethyl acetate / pet ether ) to 
afford 6 - chloro - N - ( ( 1R , 4R ) - 4 - ( 2 - hydroxy - 2 - methylpro 
panamido ) cyclohexyl ) - 4 - ( isopropylamino ) nicotinamide 
( 200 mg , 79 % yield ) as a pale pink solid . LCMS m / z 397 . 1 
( M + H ) ; ' H NMR ( 300 MHz , DMSO - d ) 8 8 . 42 - 8 . 32 ( m , 
2H ) , 7 . 37 - 7 . 30 ( m , 2H ) , 6 . 68 ( s , 1H ) , 5 . 33 ( d , J = 4 . 3 Hz , 1H ) , 
4 . 41 ( s , 1H ) , 3 . 89 - 3 . 62 ( m , 2H ) , 3 . 60 - 3 . 38 ( m , 1H ) , 1 . 93 - 1 . 
61 ( m , 4H ) , 1 . 38 ( m , 4H ) , 1 . 22 ( d , J = 2 . 7 Hz , 3H ) , 1 . 15 ( m , 
6H ) . 
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Intermediate 1 - 19 
6 - Chloro - N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbu 
tyl ) - 4 - ( ( 3 - fluorocyclopentyl ) amino ) nicotinamide 

[ 0506 ] 
( I - 19 ) 

CH3 O 

[ 0510 ] To a solution of ethyl 6 - chloro - 4 - ( 3 - hydroxycy 
clopentyl ) amino ) nicotinate ( 1 . 5 g , 5 . 27 mmol ) in DCM ( 20 
mL ) was added DAST ( 1 . 392 mL , 10 . 54 mmol ) slowly at 
- 20 OC . The reaction mixture was stirred at room tempera 
ture for 2 hrs . After the reaction was complete , the mixture 
was quenched with aqueous NaHCO , solution and extracted 
with DCM ( 50 mL ) . The organic layer was washed with 
water ( 30 mL ) and brine ( 20 mL ) then dried over Na S04 . 
The crude compound was purified over silica gel eluting 1 : 9 
EtoAc and hexane to afford two separated diastereomers . 
Yield : Diastereomer 1 : 540 mg , Diastereomer 2 : 320 mg . 
[ 0511 ] Diastereomer 1 : ' H NMR ( 400 MHz , chloroform 
d ) 8 ppm 8 . 67 ( s , 1H ) 8 . 22 ( br . s . , 1H ) 6 . 58 ( s , 1H ) 5 . 16 - 5 . 34 
( m , 1H ) 4 . 33 ( q , J = 7 . 03 Hz , 2H ) 4 . 06 - 4 . 15 ( m , 1H ) 2 . 47 - 2 . 60 
( m , 1H ) 2 . 35 ( dq , J = 13 . 18 , 7 . 99 Hz , 1H ) 2 . 00 - 2 . 16 ( m , 2H ) 
1 . 59 - 1 . 84 ( m , 2H ) 1 . 36 - 1 . 41 ( m , 3H ) LC / MS 287 . 0 ( M + H ) . 
[ 0512 ] Diastereomer 2 : ' H NMR ( 400 MHz , chloroform 
d ) d ppm 8 . 67 ( s , 1H ) 8 . 42 ( br . s . , 1H ) 6 . 52 ( s , 1H ) 5 . 16 - 5 . 33 
( m , 1H ) 4 . 30 - 4 . 38 ( m , 2H ) 3 . 93 - 4 . 00 ( m , 1H ) 1 . 81 - 2 . 35 ( m , 
6H ) 1 . 37 ( t , J = 7 . 03 Hz , 3H ) LC / MS 287 . 0 ( M + H ) . 

HN 
H3C 

HOY HO N 
1 ci 

Intermediate 1 - 19A : ethyl 
6 - chloro - 4 - ( ( 3 - hydroxycyclopentyl ) amino ) nicotinate 

[ 0507 ] 
( I - 19A ) Intermediate I - 19C : 

6 - chloro - 4 - ( 3 - fluorocyclopentyl ) amino ) nicotinic 
acid 

[ 0513 ] 
OH OH 

HN 

HzC 
( I - 190 ) 

- N a 
OHN 

HO 

ci 

[ 0508 ] To a solution of 3 - aminocyclopentanol hydrochlo 
ride ( 1 . 05 g , 7 . 63 mmol ) and ethyl 4 , 6 - dichloronicotinate 
( 1 . 679 g , 7 . 63 mmol ) in DMA ( 10 mL ) was added DIPEA 
( 6 . 66 mL , 38 . 2 mmol ) , then reaction mixture was heated at 
100° C . for 4 hr . Water ( 50 mL ) was added and the mixture 
was extracted with ethyl acetate ( 2x150 mL ) . The combined 
organic layers were washed with cold water ( 2x50 mL ) and 
brine solution ( 40 mL ) then dried over Na , SO2 . The filtrate 
was concentrated and the product was purified using silica 
gel eluting 40 % ethyl acetate in hexane to afford ethyl 
6 - chloro - 4 - ( ( 3 - hydroxycyclopentyl ) amino ) nicotinate ( 1 . 5 g , 
5 . 27 mmol , 69 % yield ) , which was taken for the next step 
without chiral separation . ' H NMR ( 400 MHz , DMSO - d . ) 
ppm 8 . 54 ( br . s . , 1H ) 8 . 03 - 8 . 42 ( m , 1H ) 6 . 78 ( d , J = 9 . 54 Hz , 
1H ) 4 . 62 - 4 . 77 ( m , 1H ) 3 . 99 - 4 . 33 ( m , 4H ) 1 . 86 - 2 . 29 ( m , 3H ) 
1 . 38 - 1 . 78 ( m , 3H ) 1 . 31 ( td , J = 7 . 03 , 1 . 00 Hz , 3H ) ; LCMS 
( M + H ) 285 . 0 . 

[ 0514 ] To a solution of ethyl 6 - chloro - 4 - ( ( 3 - fluorocyclo 
pentyl ) amino ) nicotinate ( 1 . 0 g , 3 . 49 mmol ) in EtOH ( 10 
mL ) was added LiOH ( 0 . 167 g , 6 . 98 mmol ) as 2N aq 
solution at 0° C . , then stirred for 3 hrs at room temperature . 
When the reaction was complete , the EtOH was removed 
and water ( 1 mL ) was added and acidified to pH 4 with 1 . 5N 
HC1 . The precipitated solid was collected on a filter and used 
in the next step without chiral separation . Yield : 88 % ( 0 . 79 
g ) . ' H NMR ( 400 MHz , DMSO - do ) d ppm 13 . 37 ( br . s . , 1H ) 
8 . 52 ( d , J = 9 . 04 Hz , 1H ) 8 . 32 ( d , J = 7 . 03 Hz , 1H ) 6 . 83 ( s , 1H ) 
5 . 17 - 5 . 35 ( m , 1H ) 4 . 19 ( dq , J = 13 . 68 , 6 . 99 Hz , 1H ) 2 . 21 - 2 . 47 
( m , 2H ) 1 . 73 - 2 . 17 ( m , 3H ) 1 . 47 - 1 . 57 ( m , 1H ) LCMS ( M + H ) 
259 . 0 . 

Intermediate 1 - 19B : ethyl 
6 - chloro - 4 - ( ( 3 - fluorocyclopentyl ) amino ) nicotinate 

( 0509 ] 

( I - 19B ) 

HN 

Intermediate I - 19 
[ 0515 ] To a solution of 6 - chloro - 4 - ( ( 3 - fluorocyclopentyl ) 
amino ) nicotinic acid ( 0 . 91 g , 3 . 52 mmol ) and ( R ) - 4 - amino 
3 - fluoro - 2 - methylbutan - 2 - ol ( 0 . 511 g , 4 . 22 mmol ) in DMF 
( 10 mL ) was added DIPEA ( 1 . 843 mL , 10 . 55 mmol ) and 
HATU ( 2 . 68 g , 7 . 04 mmol ) . The reaction mixture was stirred 
for 2 hrs at room temperature . Then reaction mixture was 
diluted with EtoAc ( 50 mL ) and the organic layer was 
washed with cold water ( 3x20 mL ) and brine ( 15 mL ) . The 
extracts were dried over Na2SO4 and concentrated to give 
the crude compound which was purified over silica gel 
eluting 60 % EtoAc in hexane to afford 6 - chloro - N - ( ( R ) - 2 

H3C 
. 

ci 1 
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fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( 3 - fluorocyclopentyl ) 
amino ) nicotinamide ( 0 . 98 g , 2 . 71 mmol , 77 % yield ) as 
off - white solid , which was taken for the next step without 
chiral separation . ' H NMR 400 MHz , DMSO - do : 88 . 71 ( t , 
J = 7 . 20 Hz , 2H ) , 8 . 38 ( s , 1H ) , 6 . 71 ( s , 1H ) , 5 . 14 - 5 . 27 ( m , 
1H ) , 4 . 83 ( s , 1H ) , 4 . 24 - 4 . 39 ( m , 1H ) , 4 . 03 ( d , J = 2 . 80 Hz , 
1H ) , 3 . 60 - 3 . 69 ( m , 1H ) , 3 . 31 - 3 . 37 ( m , 1H ) , 2 . 25 - 2 . 42 ( m , 

1H ) , 2 . 14 - 2 . 18 ( m , 1H ) , 1 . 59 - 1 . 97 ( m , 4H ) , 1 . 15 ( dd , J = 0 . 80 , 
6 . 00 Hz , 6H ) , LCMS ( M + H ) 362 . 2 . 
[ 0516 ] The Examples in Table 1 were prepared using the 
general methods for Example 1 - 20 using the appropriate 
starting material and amine . Intermediates described above 
were used for the synthesis of the examples below and other 
examples in this application . 

TABLE 1 

HPLC 
Ex . rt HPLC 

No . Structure ( min ) cond . LCMS 

Ab 7 . 19 B 433 
HN HzC CH3 

HO NH N 

23 CH3 Abs 6 . 92 B 470 

H3C . HN CH ; 

NH N 
CI 

24 Abs 5 . 11 A 502 
H3C 

HN 

N NA 

25 Abs 6 . 71 B 468 

H3C 
HN NH 

N 
0 



US 2019 / 0292191A1 Sep . 26 , 2019 

TABLE 1 - continued 
HPLC 

EX . rt HPLC 

cond . LCMS No . Structure Structure ( min ) 

CH3 ( Abs ) 6 . 6 A 26 
HAN 

514 . 2 

0 HN - CH , 

NA 

CH3 ( ?? 6 . 73 B 470 

H , C , 
11 * * 0 HNCH , 

( V 

28 CH3 Abs ) 7 . 24 B 496 

III : O HN CH3 

N N 

? ??? - 29 CH3 ; CH Abs ) 7 . 43 B 498 . 1 ? 
HC " HN " ANCH 

N NA 

5 . 61 A 477 

HN 
| H3C CHG / 

7 | | HN | 

N H N 

FI1 
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TABLE 1 - continued 

HPLC 

Ex . HPLC 

cond . LCMS No . Structure ( min ) 

31 CH3 Abs 5 . 91 B 451 . 2 

OH 

HzC CH3 ? ?? 

HO NH N 

A 

32 CH3 6 . 94 B 453 . 2 Abs 

HzC CHz OHN 

HO N N 

Abs 5 . 52 B 512 . 2 

NH2 

H3C CH3 HN 

HOY HO 
N 

34 Abs 11 . 31 B 526 . 2 

CH 

N 
CH3 HN 

HC , / 

ZI NA 

I 
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TABLE 1 - continued 

HPLC 

Ex . rt HPLC 

No . Structure Structure ( min ) cond . LCMS 

1 . 591 C 512 . 4 Abs 

CN H3C OHN CH3 

HO N 

36 1 . 565 C 558 . 1 Abs 

HO CH3 HN 

HaC 
NA 

N 

. . . N 

37 CH3 5 . 17 A 449 . 2 Abs . O HN CHz 

HO 
N 

38 H3C 0 . 902 D 477 Abs 

H3C CH3 ? ?? 

HO NH N 
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TABLE 1 - continued 
HPLC 

Ex . rt HPLC 
cond . LCMS No . Structure ( min ) 

?? 0 . 739 Abs D Abs 479 

HN H3 CH3 

?? " N N 

40 CH3 6 . 34 en B 634 B485 . 6 485 . 6 Abs ?? I , 

? ?? 
H3C · fatto 
AQUA 

NH N 

41 Abs ang 5 . 81 B $ 10 . 6 5 . 81 B I 510 . 6 

WYNI * HN NH 
N N 

HON 9 . 58 B 479 . 3 Abs 

H3C CH3 ? ?? 

HO1 HOI Ý N > 

1111 * 6 . 48 B 481 . 3 Abs 

HzC CH3 OHN 

HO HOI NH NA 

N 

Disastereomer 1 
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TABLE 1 - continued 
HPLC 

Ex . rt HPLC 

cond . LCMS No . Structure ( min ) 

5 . 7 A 481 . 2 11 

HzÇ CH3 OHN 

HOY N 

Disastereomer 2 

45 CH3 1 . 077 D 468 

O HN CH3 

HN 
NA 

H3C CU 

46 1 . 563 C 489 . 2 
HzC CH3 HN 

HO NH 

47 10 . 5 B 431 . 2 

HN CH 
H , C , 

HO ZTE N 

48 1 . 16 C 515 . 2 

HN 

H ; C , CH3 i HN 
HO ) N / A 

L 
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TABLE 1 - continued 

Ex . 
HPLC 
rt 
( min ) 

HPLC 
cond . LCMS No . Structure Tento 49 CH3 CH ; Abs ) 6 . 186 A 500 . 2 

H3C 0 HN ( CH3 

NH NA 

50 1 . 4 E 519 . 3 
1111111 

CH3 Abs 
CH3 

OH H3C CH3 HN 

?? " HOY 1 N 

51 HO 1 . 593 D 477 . 2 

H3C CH3 HN 

HO N NA 

52 1 . 924 C 543 

HN CH3 
H3C 

HO - 

L 

Abs 5 . 759 B 463 . 2 

H3C CH3 OHN 

HO Y N NA 

N 

Disastereomer 1 
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TABLE 1 - continued 
HPLC 

Ex . rt HPLC 

cond . LCMS No . Structure ( min ) 

54 5 . 74 B 463 . 2 

H3C CH3 0 HN 

HO 
CI 

Disastereomer 2 

55 CH ; 1 . 58 F 487 . 3 

HO Xocation O HN CH? 
HzC1 OH 

N N 

56 1 . 46 E ( Abs 421 . 1 
HzÇ O CH3 HN CH ; 

HO N NS 

. . . . . . 

H3C Abs 1 . 82 452 . 2 

D HZC DICH ; i HNCH ; 
0 N NA 

Ci 
A 

V 

58 Abs 1 . 25 E 465 . 1 
HO 

~ CH3 
HN H3C CH3 

CH3 
?? NH 

7 
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TABLE 1 - continued 

Ex 
HPLC 
rt 

( min ) 
HPLC 
cond . LCMS No . Structure 

OHC . Ab 1 . 41 E 505 . 1 
CH3 
CH3 

HN H3C CH3 

HO HOY N 

60 Abs 1 . 72 E 447 . 1 

H3 CH3 OHN 

HO NH NA 

61 H3C , JF 1 . 49 E 453 . 1 Abs 

HzC CH3 ? ?? 

HO IZ N 

CH ; 1 . 633 D 472 . 2 

HN CH? 

N NH NA 
CI 

63 CH3 1 . 669 D 498 . 2 

O HN CHz 

NH N 



US 2019 / 0292191 A1 Sep . 26 , 2019 
70 

TABLE 1 - continued 
HPLC 

Ex . rt HPLC 
cond . LCMS No . Structure ( min ) 

64 1 . 57 E 475 Abs 

HzC O OH2 CHz HN CE 

HOY NH N 

65 Abs 1 . 59 E 483 . 1 

H3C CH3 HN 

N 

66 1 . 57 E 435 . 2 Abs 

H3C CH3 OHN 

HO IZ NA 
CI 

1 . 89 E 461 . 1 Ahs 

HN H3C CH3 

?? HOY IZ N 

H ; C , Abs 1 . 25 1 . 25 Abs E E 554 . 2 554 . 2 

H3C CH3 ? ?? 

HO NH NS 
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TABLE 1 - continued 

Ex . It 

HPLC 

It 
( min ) 

HPLC 
cond . LCMS No . Structure 

??3 1 . 83 F 449 . 2 Abs 

CH3 
CH3 HN 

?? , 

H3C N 

70 CH3 1 . 82 F 449 . 2 Abs 

CH3 
CH3 HN 

?? 

H3C ZTE NA 

N 

71 2 . 214 C 523 . 2 Abs 

HN CH 
HzC 

HO LA N 
_ IL 

12 H3C Abs 1 . 6 E 449 . 2 
CH3 

0 HN CH HOCHZ 

H3C NA 
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TABLE 1 - continued 
HPLC 

EX . rt HPLC 

cond . LCMS No . Structure ( min ) 
3 OH ( Abs Abs 1 . 31 E 503 . 1 

HO HN CH3 

Ha ( 
N ? 

. . ???? . 
4 CH ; 7 . 186 A 520 . 2 

H3C 
0 HNCH , 

CH3 

NA 

Abs 1 . 74 E 459 . 2 

H3C CH : OHN 

HO Y N 

N ?? 

76 ( Abs 1 . 3 F 431 . 2 
HzC CH3 HN 

HO N N ? 

77 CH ; Abs . 1 . 396 C 445 . 3 

HO 0 HNCH , 

NZ 
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TABLE 1 - continued 

HPLC 

Ex . rt HPLC 

No . Structure ( min ) cond . LCMS 

78 CH ; CH3 Abs ) 2 . 378 D 514 . 2 
?? , Sao H3C HN CH2 

N 
11 

N 

1 . 36 F 501 . 3 

monitor ??? HN 
LOH 

NA 

80 1 . 58 E 447 . 1 Abs 
? ; ? . 

H3C HN 0 CH3 

HO N 

OH 1 . 261 C 465 . 3 Abs 

HzC CH3 OHN 

HO NH N 

N 

82 OH 1 . 27 F 465 . 2 

CH ; HN 

H3C , 
?? 

NA 
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TABLE 1 - continued 

HPLC 

Ex . rt 

( min ) 
HPLC 

cond . LCMS No . Structure 

1 . 79 D 479 . 2 

H3C CH3 HN 

HO HOI NH N 

84 1 . 72 D 479 . 2 

HN H3C CH3 

?? NH NA 
CI 

X 1 . 72 D 479 . 2 

H3C CH3 HN 

HO HO HOI N 

86 2 . 07 D 479 . 2 

H3C CH3 ? ?? 

HOY NH NA 
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[ 0517 ] The Examples in Table 2 were prepared using the 
general methods for Example 1 - 20 using the appropriate 
starting material and amine . 

TABLE 2 

Ex . 
HPLC 

rt 
( min ) 

HPLC 
cond . LCMS No . Structure 

87 CH3 6 . 493 B 426 . 2 B 1420 Abs 
HN CH , CHO ?? , CH3 ??? 

HOY N N NYA 

88 6 . 85 6 . 85 I 461 . 2 

? 461 . 2 
Abs 

HN O HN CH 

CH3 
N 

CN 

89 CH3 6 . 41 B 459 
Abs 

O H? CH3 
. 

LL 

90 14 . 84 B 468 

Abs ) 
HzC CH3 HN 

HO HO 
NS 

CN 

CH ; 5 . 95 5 . 95 A A 456 . 7 456 . 7 
HzC CH3 HN 

Abs questo H3C 

HO NA 
CN 
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TABLE 2 - continued 

Ex . 
HPLC 

HPLC 

( min ) cond . LCMS 
rt 

No . Structure 

6 . 43 B 424 . 4 
Abs 

HN H3C CH3 su HO N 
CN 

1 

93 93 11 . 45 412 . 4 
HzC 0 Abs HN CH3 Hz CHz 

HO Y IZ 
- CN 

. . . 
A 

94 5 . 5 A 468 SY 

HzÇ CH3 HN 

HOI N 
CN 

Diastereomer 1 

95 Abs 5 . 5 A 468 

HzC CH3 OHN 

HO NH NA 
ON 

Diastereomer 2 

96 8 . 09 B 435 . 8 
Abs 

H3C CH3 ? ?? 

HO HOY N N 
1 
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TABLE 2 - continued 

Ex . 
HPLC 

rt HPLC 
( min ) cond . LCMS No . Structure 

97 - CH3 6 . 31 A 440 

Abs 
HN | Ho CH 0 HNCCH , 

HO NH N 
C ' N 

N 

98 ?? ( Abs ) 9 . 13 A 442 Abs 

HN H3CCH ; HNCH ; 
HO ? N NA 

CN 
. 

A 

99 Abs 9 . 84 B 440 

HzÇ CH3 HN 

HOY N 
CN 

1 

100 OH 6 B 470 . 2 
HzC CH3 

Abs 

H3C CH3 CH3 NAI 

HO ? HOY N NA 
CN 

. 

A 

101 101 Abs Abs ?? , 7 . 07 B 518 

H3C CH3 HN 

HO NH N > 
ON 

11 
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TABLE 2 - continued 

EX . 
HPLC 

rt HPLC 
( min ) cond . LCMS No . Structure 

102 6 . 571 B 493 CH , 
H3CLF Abs 

H , C , 
0 HN 

M 

- CN 

13 H0 . 11 . 623 B 468 
Abs 

HN " CH3 H? HzC 
HO HO 

NY 

CN ?? 
??? 

104 CH , 6 . 679 462 . 4 

( Abs ) CH3 CH3 
????? H3C 0 HN 

HO 
N 

CN ?? 

105 6 . 329 A 470 . 2 

Abs 

HN H3C CH : 

HO Y 
CN ?? 

= N 

106 CH3 6 . 843 B 458 . 2 

H3C CH3 HN 

HO N 
CN ?? 
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TABLE 2 - continued 

Ex . 
HPLC 

rt HPLC 

( min ) cond . LCMS No . Structure 

107 6 . 355 B 502 
HO . 

OHN HzC CH3 who HOY N N 

108 Abs 6 . 868 577 . 2 

H3C CH ; 

HOY N NY 
CN 

109 6 . 777 B 549 . 2 

zum Abs 

HN HOCH ; HN XE Hc N 
CN 

110 5 . 22 A 517 
Abs 

CH3 

HN HzC CH3 

HO N N 
CN 
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TABLE 2 - continued 

HPLC 

Ex . rt 
( min ) 

HPLC 
cond . LCMS No . Structure 

111 NH2 9 . 71 A 503 

Abs 
HN û H . C . CH3 

| HOI HO LZ NA 
CN 

N 

112 4 . 91 A 502 

NH2 

HN Abs 

?c s? , 
LZ HO NY 

CN 

113 9 . 426 A 489 . 2 

Abs 

H3C CH3 O HN CHz Xh HO 
N 

CN 

A 

114 OH 1 . 037 C 456 
??? 

Abs 

0 H3C HN HN CH ; 
CH3 

HO Y N N 
CN 
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TABLE 2 - continued 

HPLC 

Ex . rt HPLC 
( min ) cond . LCMS No . Structure 

115 O - CH3 6 . 263 B 560 . 9 

Abs 

HOCHZ HN | HO CH? 
H?c Y 

Ý 
N H N 

CN 

116 6 . 065 B 472 . 3 

Abs Abs 

H3C O HI ! 
CH3 

HO N N 

Diastereomer 1 

117 6 . 14 B 472 . 2 

111 * 
HzC moto CH3 

HOY HO ? 
CN 

Diastereomer 2 
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TABLE 2 - continued 

Ex . 
HPLC 

rt HPLC 
( min ) cond . LCMS No . Structure 

118 9 . 302 A 531 . 3 

( Abs 

HN i HN HOCH ; 
Hzc Y NH NA 

ON 

119 1 . 095 C 531 . 2 

Abs 

HOCHZ HN 

H3C N 

120 HBC 0 . 891 D 476 . 2 CH CH I 
?? HO HN 

N NA 
CN 

1 

121 8 . 599 A 470 . 2 

OH Abs Abs 
HzC CH3 HN rag HO N NA 

CN 
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TABLE 2 - continued 

Ex . 
HPLC 

rt HPLC 
( min ) cond . LCMS No . Structure 

122 10 . 149 B 498 . 2 

? Abs 

HN H3C CH3 X HO N NA 
CN 

Diastereomer 1 

123 10 . 17 B 498 . 2 

Abs 

HN H? HzC _ CH ; 
HO NH N 

a CN 

N 

Diastereomer 2 

124 10 . 045 A 448 . 2 
Abs 

OHN 

NH N 
CN 

125 OH 1 . 108 C 456 . 3 

Abs 
HzC CH3 HN 

- CH3 
HO N 

CN 
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[ 0518 ] The Examples in Table 3 were prepared using the 
general methods for Example 1 - 20 using the appropriate 
starting material and amine . 

TABLE 3 

Ex . 

HPLC 

It HPLC 
( min ) cond . LCMS No . Structure 

126 10 . 25 B 443 . 2 

HN H3C CH3 

HO NH N : 

127 6 . 19 B 400 
Abs 

O HN CHz 
H3C 

HO N NA 
CN 

128 CH3 1 . 566 C 441 . 2 
Abs 

H?CCH ; i HNCH ; 
Ho Y? N NA 

129 CH3 11 . 78 2 . 78 B4542 434 . 2 em Abs 

H3C CH3 O HN CHz 
INH 

HOY NH N 
L 

A 
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TABLE 3 - continued 

Ex . 
HPLC 

It 
( min ) 

HPLC 
cond . LCMS No . Structure 

130 CH3 8 . 59 B 419 . 3 

Abs 
O HN CH2 

H3C 

HO NH N 

[ 0519 ] The Examples in Table 4 were prepared using the 
general methods for Example 1 - 21 using the appropriate 
starting material and amine . 

TABLE 4 

HPLC 

Ex . rt HPLC 
( min ) cond . LCMS No . Structure 

131 8 . 522 B 415 . 3 

Abs 
HN HzC CH3 

HO NA 

132 1 . 655 443 . 2 

HzC 
Abs 0 CH3 HN 

HO 
N 

133 CH3 1 . 757 451 . 2 

HO 0 HN 

NH N 

2 
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TABLE 4 - continued 

Ex . 
HPLC 

rt HPLC 
( min ) cond . LCMS No . Structure 

134 ?? , 7 . 902 A 445 . 2 

Abs 

HOCHZ HN 

H3C NA 

Diastereomer 1 

135 ?? . 7 . 916 A 445 . 2 
Abs 

HO CHI HN 

H3C N 

N 

Diastereomer 2 

136 CH3 ( Abs 0 . 888 0 . 888 C C 417 . 2 Ab8 417 . 2 The I OH 
?? OHN 

CH3 
H3C NH NZ 

N 

137 0 . 885 C 0 , 885 C 1909 399 om on OH 
HN HO | HO CHI 

HzCv 
CH 

N N 
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TABLE 4 - continued 

Ex . Stetur 
HPLC 

rt 
( min ) 

HPLC 
cond . LCMS No . Structure 

138 OH 0 . 954 C 431 . 3 

HzCN CHz ( Abs 

?? 7 HN HN 

CHG 
HzC Y N NA 

139 CH ; 1 . 657 460 . 2 
- ?? 

HNCCH3 H3 CH3 
HN 

HO 12 N 

140 1 . 452 474 . 2 
?? 

H3C CH3 
HN 

HO Y NH N 
Abs 

141 9 . 318 2 . 318 A 49 . 2 A Ti 449 . 2 

Abs 
HN HzC CH3 

HO N NX 

142 CH3 1 . 447 435 

Abs ) 
HO O HN CH 

- CH3 

Hzc N N 



US 2019 / 0292191 A1 Sep . 26 , 2019 
88 

TABLE 4 - continued 

Ex . 
HPLC 

rt HPLC 
( min ) cond . LCMS No . Structure 

143 1 . 89 C 477 
Abs 

HN HzC CH3 

HO Y NH N 

144 1 . 413 C 433 . 2 

HO HN 
CH3 

H3C NA 

1 

145 CH3 ( Abs 1 . 575 D 426 . 2 

0 HN SCH , CH3 
H3C 
HOY N 

CN 

A 

146 1 . 767 468 . 2 
( Abs 

HN | HO CHI 
H3C Y NH NA 

CN 

147 Abs 1 . 269 D 440 

CHZ OHN 
H3C 
HO NH N 
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TABLE 4 - continued 

Ex . 
HPLC 

rt HPLC 
( min ) cond . LCMS No . Structure 

. 
148 CH3 Abs 2 . 086 C 415 . 2 

HO CH3 O HN CHz 

H3C Y N NA 
CH3 

L 

149 CH3 Abs 1 . 637 D 431 . 2 

HO HN CH2 CH3 * CH , 7 HNCH , 
H3C1 

Zv 
150 CH3 Abs 2 . 014 C 416 . 2 

0 someone HzC CH3 HN CH2 
NH2 

HO n N 

151 CH3 Abs C 488 . 4 HC OH 1 . 2 

HN HzC 0 CH? CH3 
HN 

HO HOY N 

152 152 Abs ) Abs CH3 1 . 146 486 . 4 
OH 

| H?c CH 3 HN 
HO HO 

N 
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TABLE 4 - continued 

Ex . 
HPLC 

rt HPLC 
( min ) cond . LCMS No . Structure 

153 CH3 Abs 11 . 14 A 431 . 2 

CH3 HN CH3 
?? , 

ZI NA 

154 Abs 1 . 01 C 445 . 3 

CH3 OHN HN 
HzC 

HOY HO 

CH3 

[ 0520 ] The Examples in Table 5 were prepared using the 
general methods for Example 1 - 21 using the appropriate 
starting material and amine . 

TABLE 5 

HPLC 

Ex . It HPLC 
( min ) cond . LCMS No . Structure 

155 CH ; Abs6 . 845 A 452 

HO CH3 O HN CH3 

H3C NH 

156 CHZ Abs 1 . 4 E 427 . 1 

H3 CH3 0 HN CHz 

HO . 

L 

. 

7 
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Example 157 Intermediate 157B : ( R ) - N - ( 3 - ( difluoromethoxy ) - 2 
fluoro - 3 - methylbutyl ) - 4 - ( isopropylamino ) - 6 - ( trim 

ethylstannyl ) nicotinamide ( R ) - 6 - ( 6 - chloropyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - N - ( 3 
( difluoromethoxy ) - 2 - fluoro - 3 - methylbutyl ) - 4 - iso 

propylamino ) nicotinamide [ 0524 ] 

[ 0521 ] ( 157B ) 
CH3 

( 157 ) 0 HN CH? HzC CH3 
CH3 

NH 
HN CHZ H ; C H3C . CH3 CH3 i F F ' N Sn ( CH3 ) 3 

NH Na CI 

F F 

wwwN 

Intermediate 157A : ( R ) - 6 - bromo - N - ( 3 - ( difluo 
romethoxy ) - 2 - fluoro - 3 - methylbutyl ) - 4 - ( isopropy 

lamino ) nicotinamide 

[ 0525 ] A solution of ( R ) - 6 - bromo - N - ( 3 - ( difluo 
romethoxy ) - 2 - fluoro - 3 - methylbutyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 0 . 18 g , 0 . 44 mmol ) and hexamethylditin ( 0 . 26 
g , 0 . 79 mmol ) in toluene ( 10 mL ) was purged with nitrogen 
for 10 min . Pd ( PPhz ) 4 ( 0 . 1 g , 0 . 09 mmol ) was added and 
purging continued for an additional 5 min . The pressure tube 
was closed and stirred at 110° C . for 10 h . The reaction 
mixture was cooled and filtered through celite which was 
washed with ethyl acetate . The combined filtrates were 
concentrated in vacuo to afford ( R ) - N - ( 3 - ( difluo 
romethoxy ) - 2 - fluoro - 3 - methylbutyl ) - 4 - ( isopropylamino ) - 6 
( trimethylstannyl ) nicotinamide ( 0 . 3 g ) ; LCMS m / z 498 
( M + H ) . 

[ 0522 ] 

( 157A ) CH3 
Example 157 

O HN CHz H?c CH | Ý 
IZ 

Br 

[ 0523 ] A solution of ( R ) - 6 - bromo - N - ( 2 - fluoro - 3 - hydroxy 
3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide ( 0 . 6 g , 
1 . 66 mmol ) in acetonitrile ( 10 mL ) was purged with nitrogen 
for 5 min . Cu ( I ) I ( 0 . 32 g , 1 . 66 mmol ) was added and the 
reaction mixture was heated at reflux . 2 , 2 - Difluoro - 2 - ( fluo 
rosulfonyl ) acetic acid ( 0 . 295 g , 1 . 66 mmol ) ( dissolved in 10 
mL of acetonitrile ) was added dropwise over a period of 10 
min . After being stirred for additional 1 h , the reaction 
mixture was cooled to room temperature and quenched by 
the addition of solid NaHCO2 . The mixture was diluted with 
water ( 50 mL ) , and extracted with ethyl acetate ( 2x20 mL ) . 
The combined organic layers were dried over Na , SO , 
filtered , and concentrated . The product was purified via 
column chromatography ( 30 % EtOAc : hexane ) to afford 
( R ) - 6 - bromo - N - ( 3 - ( difluoromethoxy ) - 2 - fluoro - 3 - methylbu 
tyl ) - 4 - ( isopropylamino ) nicotinamide ( 0 . 4 g , 59 % yield ) . " H 
NMR ( 300 MHz , DMSO - d . ) 8 8 . 85 ( t , J = 5 . 7 Hz , 1H ) , 8 . 40 
( d , J = 7 . 9 Hz , 1H ) , 8 . 35 - 8 . 24 ( m , 1H ) , 7 . 18 - 6 . 62 ( m , 2H ) , 
4 . 71 - 4 . 39 ( m , 1H ) , 3 . 87 - 3 . 56 ( m , 2H ) , 3 . 38 ( d , J = 2 . 6 Hz , 
1H ) , 1 . 39 ( d , J = 5 . 3 Hz , 6H ) , 1 . 16 ( d , J = 6 . 4 Hz , 6H ) ; LCMS 
m / z 412 . 0 ( M + H ) . 

[ 0526 ] In a microwave reactor vial , ( R ) - N - ( 3 - ( difluo 
romethoxy ) - 2 - fluoro - 3 - methylbutyl ) - 4 - ( isopropylamino ) - 6 
( trimethylstannyl ) nicotinamide ( 0 . 1 g , 0 . 20 mmol ) and 
7 - chloro - 3 - iodoimidazo [ 1 , 2 - b ] pyridazine ( 0 . 056 g , 0 . 20 
mmol ) were dissolved in dioxane ( 10 mL ) and purged with 
nitrogen for 10 min . Pd ( PPhz ) 4 ( 0 . 047 g , 0 . 040 mmol ) was 
added and purging was continued for an additional 5 min 
utes . The vessel was sealed and heated in a microwave 
reactor at 150° C . for 1 h . The reaction mixture was cooled 
and filtered through celite with ethyl acetate ( 3x15 mL ) . The 
combined filtrates were concentrated the product was puri 
fied via preparative HPLC to afford ( R ) - 6 - 7 - chloroimidazo 
[ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 3 - ( difluoromethoxy ) - 2 - fluoro - 3 
methylbutyl ) - 4 - ( isopropylamino ) nicotinamide ( 15 mg , 15 % 
yield ) . ' H NMR ( 400 MHz , DMSO - d ) 8 1 . 28 ( dd , J = 6 . 02 , 
1 . 0 Hz , 6H ) , 1 . 42 ( d , J = 6 . 5 Hz , 6H ) , 3 . 36 - 3 . 47 ( m , 1H ) , 
3 . 64 - 3 . 85 ( m , 2H ) , 4 . 49 - 4 . 68 ( m , 1H ) , 6 . 69 - 7 . 09 ( m , 1H ) , 
7 . 90 - 7 . 94 ( m , 1H ) , 8 . 46 ( s , 1H ) , 8 . 52 - 8 . 56 ( m , 1H ) , 8 . 58 - 8 . 
61 ( m , 1H ) , 8 . 69 ( s , 1H ) , 8 . 79 - 8 . 84 ( m , 1H ) , 8 . 87 - 8 . 91 ( m , 
1H ) ; LCMS m / z 485 . 3 ( M + H ) . 
[ 0527 ] The Examples in Table 6 were prepared using the 
general methods for Example 1 - 20 using the appropriate 
starting material and amine . Intermediates described above 
were used for the synthesis of the examples below and other 
examples in this application . 
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TABLE 6 

HPLC 

Ex . It 
( min ) 

HPLC 
cond . LCMS No . Structure 

158 1 . 58 C 467 . 3 
HN CH3 H3C CH3 

F 
HO N NA 

1 

159 CH3 1 . 42 E 453 . 2 O HN go HzC CH3 

HO N NA 

160 1 . 54 E 467 . 2 

HN H3C CH3 CH3 

HO IZ NA 

L 

1 

161 1 . 47 C 489 . 2 489 . 2 
HN * HzC CH3 

HO HOY NH Y N 

. . 

163 FF 10 . 93 457 . 0 A , 18 
MIN 
GRA 
DIENT 

HN H?c CH 7 H 
HO 

NA 
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TABLE 6 - continued 

Ex . 
HPLC 

rt 
( min ) 

HPLC 
cond . No . Structure LCMS 

164 1 . 07 451 . 2 
HN H3C 0 CH3 OH 

HO N 
CI 

165 10 1 . 51 C 505 . 3 
CH3 

H3C CH ; HN 

HO HOI A NA 

166 CH3 2 . 18 457 . 2 

H3C 
HN SCH , 

NA 
CI 

167 CH3 1 . 43 444 . 0 

0 HN CH? OUTI 
HzCN NA 

168 1 . 53 1 . 53 E 451 . 2 

0 HN ( CH3 

N N 
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Example 169 
N - ( 3 - cyano - 3 - methylbutyl ) - 6 - ( 6 - cyanopyrazolo [ 1 , 5 
a ] pyrimidin - 3 - yl ) - 4 - ( isopropylamino ) nicotinamide 

[ 0528 ] 

added TFA ( 0 . 6 mL , 7 . 8 mmol ) and stirred for 1 h . The 
reaction mixture was evaporated to remove excess TFA and 
the crude compound 4 - amino - 2 , 2 - dimethylbutanenitrile 
( 225 mg , 95 % yield ) was used without further purification . 
IH NMR ( 300 MHz , DMSO - da ) 8 7 . 87 ( br s , 2H ) , 3 . 03 - 2 . 80 
( m , 2H ) , 1 . 89 - 1 . 73 ( m , 2H ) , 1 . 41 - 1 . 30 ( m , 6H ) . 

Intermediate 169C : 6 - chloro - N - ( 3 - cyano - 3 - methyl 
butyl ) - 4 - ( isopropylamino ) nicotinamide 

[ 0533 ] 
( 169 ) 

CH3 

HN CH2 ( 169C ) H3C CH3 CH3 
NC NH Na 

??? ?? ; ? ?? ?? ; 
A 

NC 

' N ? ci 

Intermediate 169A : tert - butyl 
( 3 - cyano - 3 - methylbutyl ) carbamate 

[ 0529 ] 

( 169A ) 

HzC CH ; CH3 
CH3 

NC NH 

[ 0530 ] To a stirred solution of LDA ( 2 . 68 mL , 5 . 35 mmol ) 
in THF ( 20 mL ) at - 78° C . was added a solution of 
isobutyronitrile ( 0 . 370 g , 5 . 35 mmol ) in THF ( 10 mL ) over 
period of 15 mins . The reaction mixture was stirred for 1 h 
at room temperature then added tert - butyl ( 2 - bromoethyl ) 
carbamate ( 1 g , 4 . 46 mmol ) in THF ( 10 mL ) drop wise at 
- 78° C . over a period of 15 min . The cooling bath was 
removed and the reaction mixture was stirred at room 
temperature for 17 h . The reaction mixture was quenched 
with NH _ Cl solution and extracted with ethyl acetate ( 2x60 
mL ) . The organic layer was dried over Na2SO4 , filtered , and 
concentrated to an oil . The product was purified via column 
chromatography ( 10 % ethyl acetate / pet ether ) to afford 
tert - butyl ( 3 - cyano - 3 - methylbutyl ) carbamate ( 0 . 5 g , 53 % 
yield ) as pale yellow liquid . ' H NMR ( 400 MHz , CDC13 ) 
8 = 4 . 67 ( br s , 1H ) , 3 . 37 - 3 . 21 ( m , 2H ) , 1 . 81 - 1 . 69 ( m , 2H ) , 
1 . 51 - 1 . 42 ( m , 9H ) , 1 . 41 - 1 . 32 ( m , 6H ) ; LCMS m / z 213 . 2 
( M + H ) . 

[ 0534 ] To a stirred solution of 6 - chloro - 4 - isopropy 
lamino ) nicotinic acid ( 420 mg , 1 . 96 mmol ) in DMF ( 2 mL ) 
was added HATU ( 1488 mg , 3 . 91 mmol ) , 4 - amino - 2 , 2 
dimethylbutanenitrile ( 219 mg , 1 . 96 mmol ) and DIPEA 
( 1 . 03 mL , 5 . 87 mmol ) successively at 27° C . and stirred for 
2 h . The reaction mixture was concentrated to dryness and 
diluted with 100 mL of EtOAc . The organic layer was 
washed with NaHCO , solution , dried over Na , SO2 , filtered , 
and concentrated . The product was purified via column 
chromatography ( 30 % ethyl acetate / pet ether ) to afford 
6 - chloro - N - ( 3 - cyano - 3 - methylbutyl ) - 4 - ( isopropylamino ) 
nicotinamide ( 350 mg , 58 % yield ) . LCMS : m / z 309 . 1 
( M + H ) . 

Example 169 
[ 0535 ] To a stirred solution of 6 - chloro - N - ( 3 - cyano - 3 
methylbutyl ) - 4 - ( isopropylamino ) nicotinamide ( 50 mg , 0 . 16 
mmol ) in 1 , 4 - dioxane ( 2 mL ) was added 3 - ( 4 , 4 , 5 , 5 - tetram 
ethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) pyrazolo [ 1 , 5 - a ] pyrimidine - 6 
carbonitrile ( 87 mg , 0 . 324 mmol ) and potassium acetate ( 48 
mg , 0 . 486 mmol ) . The reaction mixture was degassed by 
bubbling nitrogen gas for 5 min . Pd ( PPhz ) 4 ( 37 . 4 mg , 0 . 032 
mmol ) was added and further degassed for 5 min . The 
reaction mixture was heated at 120° C . for 70 min in a 
microwave reactor . The reaction mixture was filtered 
through celite bed , and washed with 50 mL of ethyl acetate . 
The filtrate was concentrated and diluted with 1 . 5N HCl ( 20 
mL ) and extracted with DCM ( 2x20 mL ) . The aqueous layer 
was basified using NaHCO , solution and extracted with 
ethyl acetate ( 2x30 mL ) . The organic extracts were dried 
over Na S04 , filtered , evaporated in vacuo . Purification via 
preparative HPLC afforded N - ( 3 - cyano - 3 - methylbutyl ) - 6 
( 6 - cyanopyrazolo [ 1 , 5 - a ] pyrimidin - 3 - yl ) - 4 - isopropylamino ) 
nicotinamide ( 4 mg , 6 % yield ) . ' H NMR ( 400 MHz , 
DMSO - do ) 13 . 74 ( br s , 1H ) , 10 . 24 ( d , J = 2 . 0 Hz , 1H ) , 9 . 41 
( br s , 1H ) , 9 . 14 - 9 . 25 ( m , 2H ) , 9 . 07 ( br s , 1H ) , 8 . 59 ( s , 1H ) , 
7 . 69 - 7 . 82 ( m , 1H ) , 4 . 00 ( dg , J = 13 . 2 , 6 . 5 Hz , 1H ) , 3 . 32 - 3 . 49 
( m , 3H ) , 1 . 78 - 1 . 91 ( m , 2H ) , 1 . 37 ( d , 6H ) , 1 . 32 ( d , J = 6 . 5 Hz , 
6H ) ; LCMS : m / z 417 . 0 ( M + H ) . 
[ 0536 ] The Examples in Table 7 were prepared using the 
general methods for Example 169 using the appropriate 
starting material and amine . Intermediates described above 
were used for the synthesis of the examples below and other 
examples in this application . 

Intermediate 169B : 
4 - amino - 2 , 2 - dimethylbutanenitrile 

[ 0531 ] 

( 169B ) 
H3C , CH3 
NC NH2 

[ 0532 ] A stirred solution of tert - butyl ( 3 - cyano - 3 - methyl 
butyl ) carbamate ( 450 mg , 2 . 12 mmol ) in DCM ( 1 mL ) was 
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TABLE 7 

Ex . 
HPLC 

it 
( min ) 

HPLC 
cond . LCMS No . Structure 

170 CH3 1 . 34 C 476 . 3 

HzC CH3 HN CH ; 

ZZ NA 
CN 

V 

171 10 . 15 448 . 2 
H3C CH3 0 HN 

A , 18 
MIN 
GRA 
DIENT 

HO NH NA 
CN 

172 12 . 21 462 . 2 

HzC CHz ? ?? 
B , 18 
MIN 
GRA 
DIENT 

HO 

Example 173 Intermediate 173A : ethyl 
3 - ( dibenzylamino ) - 2 , 2 - difluoropropanoate 

6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 , 2 
difluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropy 

lamino ) nicotinamide 
[ 0538 ] 

( 173A ) [ 0537 ] 

H3C 

( 173 ) 

CH3 

H ; C CH3 i HN HN CHz 

HO X N 
- CN 

FF [ 0539 ] To a stirred suspension of Zn dust ( 4 . 98 g , 76 
mmol ) in THF ( 100 mL ) was added TMS - C1 ( 9 . 73 mL , 76 
mmol ) followed by the addition of ethyl 2 - bromo - 2 , 2 
difluoroacetate ( 3 . 40 g , 16 . 8 mmol ) . The mixture was stirred 
for 15 minutes , then a solution of N - ( ( 1H - benzo [ d ] [ 1 , 2 , 3 ] 
triazol - 1 - yl ) methyl ) - N - benzyl - 1 - phenylmethanamine ( 5 g , 
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15 . 22 mmol ) in THF ( 50 mL ) was added slowly . The 
reaction mixture was stirred for 2 hours . The reaction was 
quenched slowly by the addition of 10 % sodium - bicarbonate 
solution . The reaction mixture was extracted with ethyl 
acetate ( 3x200 mL ) . The combined organic layers were 
washed with water , dried over sodium sulfate and concen 
trated . The crude material was purified via column chroma 
tography to afford ethyl 3 - ( dibenzylamino ) - 2 , 2 - difluoropro 
panoate ( 5 g , 95 % yield ) as a pale yellow oil . LCMS 334 . 2 
( M + H ) . 

Example 173 
[ 0544 ] To a stirred solution of 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] 
pyridazin - 3 - yl ) - 4 - ( isopropylamino ) nicotinic acid ( 20 mg , 
0 . 062 mmol ) in DMF ( 1 mL ) was added HATU ( 47 . 2 mg , 
0 . 124 mmol ) . A solution of 4 - amino - 3 , 3 - difluoro - 2 - meth 
ylbutan - 2 - ol ( 9 . 50 mg , 0 . 068 mmol ) in DMF ( 0 . 5 mL ) was 
then added and the reaction mixture was stirred for 3 h . The 
product was purified directly via preparative HPLC to afford 
6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 , 2 - difluoro 
3 - hydroxy - 3 - methylbutyl ) - 4 - ( isopropylamino ) nicotinamide 
( 6 mg , 20 % yield ) . ' H NMR ( 400 MHz , DMSO - d . ) 8 9 . 11 
( q , J = 2 . 01 Hz , 2H ) , 8 . 68 - 8 . 79 ( m , 3H ) , 8 . 46 ( d , J = 7 . 5 Hz , 
1H ) , 7 . 98 ( s , 1H ) , 5 . 39 ( s , 1H ) , 3 . 76 - 3 . 98 ( m , 3H ) , 1 . 21 - 1 . 34 
( m , 12H ) ; LCMS m / z 444 . 3 ( M + H ) . 

Intermediate 173B : 
4 - ( dibenzylamino ) - 3 , 3 - difluoro - 2 - methylbutan - 2 - ol 

[ 0540 ] 

Example 174 
( 173B ) 

HOCHZ 
6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( isopro 
pylamino ) - N - ( 1r , 4r ) - 4 - ( 2 - methoxypropan - 2 - yl ) cy 

clohexyl ) nicotinamide 
[ 0545 ] H3C 

( 174 ) 

H3CO CH3 CH3 

H3C 0 HN CH? 

N N 
CN 

[ 0541 ] To a solution of ethyl 3 - ( dibenzylamino ) - 2 , 2 - dif 
luoropropanoate ( 5 . 5 g , 16 . 5 mmol ) in THF ( 50 mL ) at 0° C . 
was added methyl magnesium bromide ( 3M in diethyl ether ) 
( 16 . 50 mL , 49 . 5 mmol ) dropwise . After completion of the 
addition , the reaction mixture was allowed to stir at room 
temperature for 2 h . The mixture was then cooled to 0° C . 
and quenched with saturated ammonium chloride solution . 
The aqueous layer was extracted with ethyl acetate , dried 
over Na SO , and concentrated to afford 4 - ( dibenzylamino ) 
3 , 3 - difluoro - 2 - methylbutan - 2 - ol ( 5 g , 90 % yield ) . LC / MS : 
320 . 2 ( M + H ) . 

Intermediate 174A : 2 - ( ( 1R , 4R ) - 4 - ( dibenzylamino ) 
cyclohexyl ) propan - 2 - ol 

[ 0546 ] 

Intermediate 173C : 
4 - amino - 3 , 3 - difluoro - 2 - methylbutan - 2 - ol ( 174A ) 

[ 0542 ] 
Hzca 

( 173C ) 

H3c K NH2 

[ 0543 ] A solution of 4 - ( dibenzylamino ) - 3 , 3 - difluoro - 2 
methylbutan - 2 - ol ( 5 g , 15 . 65 mmol ) in MeOH ( 50 mL ) was 
added Pd / C ( 2 . 5 g , 23 . 5 mmol ) and Pd ( OH ) 2 ( 2 . 5 g , 15 . 7 
mmol ) and hydrogenated at 1 atm pressure for 4 hrs . The 
reaction mixture was diluted with ethyl acetate and passed 
through a small plug of CELITE® . The filtrate was concen 
trated to afford 4 - amino - 3 , 3 - difluoro - 2 - methylbutan - 2 - ol ( 2 
g , 91 % yield ) . The product was used without further puri 
fication . ' H NMR ( 400 MHz , methanol - d . ) 8 3 . 14 ( t , J = 16 . 3 
Hz , 2H ) , 1 . 30 ( t , J = 11 . 1 Hz , 6H ) . 

[ 0547 ] To a stirred solution of ( 1R 4R ) - benzyl 4 - ( diben 
zylamino cyclohexane carboxylate ( 11 g , 26 . 6 mmol ) in 
THF ( 110 mL ) was added methylmagnesium bromide ( 26 . 6 
mL , 80 mmol ) at 0° C . The reaction mixture was warmed to 
25° C . and stirred for 2 h . The reaction mixture was cooled 
to 0° C . , quenched with saturated NH _ C1 , and the aqueous 
layer was extracted with EtoAc . The organic layer was 
washed with brine , dried over Na , SO4 , filtered , and con 
centrated . The product was purified via column chromatog 
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raphy ( 12 % EtoAc : PE ) to provide 2 - ( ( 1R , 4R ) - 4 - ( dibenzy 
lamino ) cyclohexyl ) propan - 2 - ol ( 6 . 5 g , 67 % yield ) . LCMS : 
338 . 2 ( M + H ) . 

Intermediate 174B : ( 1R , 4R ) - N , N - dibenzyl - 4 - ( 2 
methoxypropan - 2 - yl ) cyclohexanamine 

[ 0548 ] 

Example 174 
[ 0552 ] To a stirred suspension of 6 - ( 7 - cyanoimidazo [ 1 , 2 
b ] pyridazin - 3 - yl ) - 4 - ( isopropylamino ) nicotinic acid ( 20 mg , 
0 . 06 mmol ) in DMF ( 1 mL ) was added HATU ( 47 . 2 mg , 
0 . 12 mmol ) , DIPEA ( 0 . 033 mL , 0 . 17 mmol ) , and ( 1R , 4R ) 
4 - ( 2 - methoxypropan - 2 - yl ) cyclohexanamine ( 13 mg , 0 . 07 
mmol ) in DMF ( 0 . 2 ml ) . The reaction mixture was stirred for 
3 h at 25° C . and then purified directly via preparative HPLC 
to afford 6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - 4 - ( iso 
propylamino ) - N - ( ( 1R , 4R ) - 4 - ( 2 - methoxypropan - 2 - yl ) cyclo 
hexyl ) nicotinamide ( 12 mg , 40 % yield ) . H NMR ( 400 
MHz , DMSO - da ) 9 . 09 ( q , J = 2 . 0 Hz , 2H ) , 8 . 73 - 8 . 65 ( m , 
2H ) , 8 . 52 ( d , J = 7 . 5 Hz , 1H ) , 8 . 31 ( d , J = 7 . 5 Hz , 1H ) , 7 . 93 ( s , 
1H ) , 4 . 13 - 4 . 06 m , 1H ) , 4 . 05 - 4 . 01 ( m , 2H ) , 3 . 85 - 3 . 63 ( m , 
2H ) , 3 . 30 ( s , 2H ) , 3 . 20 - 3 . 14 ( m , 2H ) , 3 . 08 ( s , 3H ) , 1 . 91 ( d , 
J = 10 . 0 Hz , 2H ) , 1 . 75 ( d , J = 13 . 1 Hz , 2H ) , 1 . 46 - 1 . 30 ( m , 3H ) , 
1 . 29 - 1 . 20 ( m , 6H ) , 1 . 16 - 1 . 07 ( m , 2H ) , 1 . 05 ( s , 6H ) ; LCMS : 
m / z 476 . 4 ( M + H ) . 

( 1743 ) 

H3C — 0 

Example 175 

6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1r , 4R ) - 4 - ( 2 
fluoropropan - 2 - yl ) cyclohexyl ) amino ) nicotinamide 

[ 0553 ] 

( 175 ) 

10549 ] To a stirred solution of 2 - ( ( 1R , 4R ) - 4 - ( dibenzy 
lamino ) cyclohexyl ) propan - 2 - ol ( 500 mg , 1 . 48 mmol ) in 
THF ( 10 mL ) was added NaH ( 148 mg , 3 . 7 mmol ) portion 
wise at 0° C . The reaction mixture was allowed to warm to 
25° C . and stirred for 15 min . The reaction mixture was then 
cooled to 0° C . and added methyl iodide ( 0 . 23 mL , 3 . 7 
mmol ) and stirring was continued at room temperature for 
16 h . The reaction was quenched by pouring into ice and 
extracted with EtoAc ( 2x20 mL ) . The combined organic 
layers were washed with brine , dried over Na , SOX , filtered , 
and concentrated to an oil . The product was purified via 
column chromatography ( 10 % EtOAc : PE ) to provide ( 1R , 
4R ) - N , N - dibenzyl - 4 - ( 2 - methoxypropan - 2 - yl ) cyclohexan 
amine ( 450 mg , 71 % yield ) as an off - white solid . ' H NMR 
( 300 MHz , DMSO - do ) 8 7 . 41 - 7 . 24 ( m , 8H ) , 7 . 23 - 7 . 13 ( m , 
2H ) , 3 . 58 ( s , 4H ) , 3 . 03 ( s , 3H ) , 1 . 94 - 1 . 81 ( m , 2H ) , 1 . 80 - 1 . 66 
( m , 2H ) , 1 . 46 - 1 . 20 ( m , 4H ) , 0 . 97 ( s , 6H ) , 0 . 92 - 0 . 78 ( m , 2H ) ; 
LCMS m / z 352 . 3 ( M + H ) . 

CH3 
F 
CH3 

0 HN H3C CH3 

HO HOI NH 
. 

A 

Intermediate 174C : 
( 1R , 4R ) - 4 - ( 2 - methoxypropan - 2 - yl ) cyclohexanamine 

( 0550 ] Intermediate 175A : ethyl 6 - bromo - 4 - ( ( ( 1R , 4R ) - 4 
( 2 - fluoropropan - 2 - yl ) cyclohexyl ) amino ) nicotinate 

( 1740 ) 
Hzes [ 0554 ] 

XNH HO HzC ( 175A ) 

CH3 

UTUL - CH3 

HN 

[ 0551 ] To a stirred suspension of ( 1R , 4R ) - N , N - dibenzyl 
4 - ( 2 - methoxypropan - 2 - yl ) cyclohexanamine ( 400 mg , 1 . 14 
mmol ) in MeOH ( 12 mL ) was added Pd / C ( 121 mg , 0 . 11 
mmol ) . The reaction vessel was filled with hydrogen gas 
( bladder pressure ) and stirred for 16 h . The mixture was 
evacuated and the solution was filtered through celite and 
washed with methanol . The crude product ( 1R , 4R ) - 4 - ( 2 
methoxypropan - 2 - yl ) cyclohexanamine ( 183 mg , 94 % yield ) 
was used without further purification . ' H NMR ( 300 MHz , 
DMSO - do ) d 2 . 47 - 2 . 35 ( m , 1H ) , 1 . 89 - 1 . 72 ( m , 2H ) , 1 . 71 
1 . 54 ( m , 2H ) , 1 . 44 - 1 . 18 ( m , 1H ) , 1 . 13 - 0 . 81 ( m , 9H ) . 

H3C 

Br 
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Intermediate 175C : 6 - bromo - N - ( ( R ) - 2 - fluoro - 3 
hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 - fluoropro 

pan - 2 - yl ) cyclohexyl ) amino ) nicotinamide 
[ 0559 ] 

( 175C ) 
CH3 

. F 
ullll 

[ 0555 ] To a stirred solution of ethyl 6 - bromo - 4 - ( ( ( 1R , 4R ) 
4 - ( 2 - hydroxypropan - 2 - yl ) cyclohexyl ) amino ) nicotinate ( 500 
mg , 1 . 3 mmol ) in DCM ( 10 mL ) at - 78° C . was added 
DAST ( 0 . 19 mL , 1 . 43 mmol ) and the reaction mixture was 
allowed to room temperature over 30 minutes . After stirring 
for additional 1 h , the reaction mixture was diluted with 
DCM ( 15 mL ) , cooled to 0° C . , and quenched with saturated 
NaHCO3 solution . The organic layer was separated and the 
aqueous layer was extracted with DCM ( 3x15 mL ) . 
[ 0556 ] The combined organic layers were washed with 
brine , dried over Na2SO4 , filtered , and concentrated . The 
product was purified via column chromatography ( 40 % 
EtOAC : PE ) to provide ethyl 6 - bromo - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 - fluo 
ropropan - 2 - yl ) cyclohexyl ) amino ) nicotinate ( 360 mg , 71 % 
yield ) . ' H NMR ( 300 MHz , CDC13 - d ) 8 8 . 62 ( s , 1H ) , 8 . 12 
( d , J = 7 . 9 Hz , 1H ) , 6 . 72 ( s , 1H ) , 4 . 35 ( q , J = 6 . 9 Hz , 2H ) , 3 . 28 
( dd , J = 7 . 6 , 3 . 8 Hz , 1H ) , 2 . 31 - 2 . 10 ( m , 2H ) , 1 . 95 ( d , J = 8 . 3 
Hz , 2H ) , 1 . 49 - 1 . 13 ( m , 14H ) ; LCMS : m / z 389 ( M + H ) . 

CH3 

HN HzC CH3 

HO NH 
" N - Br 

Intermediate 175B : 6 - bromo - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 - fluo 
ropropan - 2 - yl ) cyclohexyl ) amino ) nicotinic acid 

[ 0557 ] 

[ 0560 ] To a stirred solution of 6 - bromo - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 
fluoropropan - 2 - yl ) cyclohexyl ) amino ) nicotinic acid ( 270 
mg , 0 . 75 mmol ) in DMF ( 4 mL ) were added HATU ( 572 mg , 
1 . 50 mmol ) , DIPEA ( 0 . 394 mL , 2 . 26 mmol ) and ( R ) - 4 
amino - 3 - fluoro - 2 - methylbutan - 2 - ol ( 109 mg , 0 . 90 mmol ) in 
DMF ( 1 mL ) . The reaction mixture was stirred for 3 h , 
diluted with water , and extracted with EtoAc ( 2x20 mL ) . 
The combined organic layers were washed with saturated 
NaHCO3 ( 20 mL ) , water ( 20 mL ) , and brine ( 30 mL ) . The 
extracts were then dried over Na S04 , filtered , and concen 
trated to an residue . The product was purified via column 
chromatography ( 60 % EtOAc / PE ) to provide 6 - bromo - N 
( ( R ) - 2 - fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 
fluoropropan - 2 - yl ) cyclohexyl ) amino ) nicotinamide ( 310 mg , 
87 % yield ) as an off - white solid . ' H NMR ( 300 MHz , 
DMSO - d ) 8 8 . 75 ( t , J = 5 . 5 Hz , 1H ) , 8 . 43 ( d , J = 8 . 3 Hz , 1H ) , 
8 . 32 ( s , 1H ) , 6 . 93 ( s , 1H ) , 4 . 83 ( s , 1H ) , 4 . 47 - 4 . 16 ( m , 1H ) , 
3 . 80 - 3 . 54 ( m , 2H ) , 3 . 52 - 3 . 37 ( m , 2H ) , 2 . 06 - 1 . 91 ( m , 2H ) , 
1 . 76 ( d , J = 12 . 1 Hz , 2H ) , 1 . 53 ( d , J = 11 . 7 Hz , 1H ) , 1 . 41 - 1 . 04 
( m , 15H ) ; LCMS m / z 464 ( M + H ) . 

( 175B ) 
CH3 
1 

- CH3 

HN 

HO 

Br 

Intermediate 175D : N - ( ( R ) - 2 - fluoro - 3 - hydroxy - 3 
methylbutyl ) - 4 - ( ( ( 1r , 4R ) - 4 - ( 2 - fluoropropan - 2 - yl ) 

cyclohexyl ) amino ) - 6 - ( trimethylstannyl ) nicotinamide 

( 0561 ] 

( 175D ) 
CH3 

- CH3 

[ 0558 ] To a stirred suspension of ethyl 6 - bromo - 4 - ( ( ( 1R , 
4R ) - 4 - ( 2 - fluoropropan - 2 - yl ) cyclohexyl ) amino ) nicotinate 
( 350 mg , 0 . 90 mmol ) in ethanol ( 6 mL ) was added LiOH ( 65 
mg , 2 . 7 mmol ) in water ( 3 mL ) and stirring was continued 
for 3 h . The reaction mixture was concentrated to remove 
ethanol and acidified using 1 . 5N HCl to pH 4 - 5 . The 
resulting solids were stirred for 5 min , filtered , and washed 
with water . After drying , 6 - bromo - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 - fluoro 
propan - 2 - yl ) cyclohexyl ) amino ) nicotinic acid ( 270 mg , 80 % 
yield ) was obtained as an off - white solid . ' H NMR ( 400 
MHz , DMSO - do ) 8 13 . 34 ( br s , 1H ) , 8 . 44 ( s , 1H ) , 8 . 19 ( d , 
J = 8 . 0 Hz , 1H ) , 7 . 02 ( s , 1H ) , 3 . 51 ( dd , J = 7 . 5 , 3 . 5 Hz , 1H ) , 
2 . 01 ( d , J = 11 . 0 Hz , 2H ) , 1 . 77 ( d , J = 11 . 5 Hz , 2H ) , 1 . 54 ( d , 
J = 11 . 0 Hz , 1H ) , 1 . 39 - 1 . 11 ( m , 10H ) ; LCMS m / z 361 ( M + H ) . 

HN 

HOY X HO 

NP Sn ( CH3 ) 3 
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Intermediate 176A : ethyl 
2 - ( diethoxyphosphoryl ) - 2 - fluoroacetate 

[ 0565 ] 

[ 0562 ] To a stirred suspension of 6 - bromo - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 - fluoro 
propan - 2 - yl ) cyclohexyl ) amino ) nicotinamide ( 150 mg , 0 . 32 
mmol ) in toluene ( 10 mL ) was added Pd ( PPhz ) 4 ( 37 . 5 mg , 
0 . 032 mmol ) . The mixture was degassed with nitrogen for 5 
min , added hexamethylditin ( 0 . 135 mL , 0 . 65 mmol ) , and 
further degassed for 2 min . The reaction mixture was then 
heated at 120° C . for 2 h , cooled to 25° C . , and filtered 
through celite . The celite pad was washed with THF and the 
combined filtrates were concentrated to obtain N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 18 , 4R ) - 4 - ( 2 - fluoro 
propan - 2 - yl ) cyclohexyl ) amino ) - 6 - ( trimethylstannyl ) nicoti 
namide ( 550 mg ) , which was used further without 
purification . LCMS : m / z 548 ( M + H ) * . 

( 176A ) 

Hzc ? ? 
07 

H3C 
0 CH3 

Example 175 

[ 0566 ] A stirred solution of ethyl 2 - bromo - 2 - fluoroacetate 
( 10 g , 54 . 1 mmol ) in triethyl phosphite ( 25 mL , 143 mmol ) 
was heated at 130° C . for 24 h . The reaction mixture was 
distilled under vacuum at 110° C . with a downward distil 
lation condenser to obtain ethyl 2 - diethoxyphosphoryl ) - 2 
fluoroacetate as colorless liquid . ' H NMR ( 300 MHz , 
DMSO - do ) 5 . 97 - 5 . 70 ( m , 1H ) , 4 . 31 - 4 . 06 ( m , 6H ) , 1 . 32 - 1 . 18 
( m , 9H ) . 

[ 0563 ] To a stirred solution of N - ( ( R ) - 2 - fluoro - 3 - hydroxy 
3 - methylbutyl ) - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 - fluoropropan - 2 - yl ) cyclo 
hexyl ) amino ) - 6 - ( trimethylstannyl ) nicotinamide ( 100 mg , 
0 . 183 mmol ) in 1 , 4 - dioxane ( 10 mL ) was added 7 - chloro 
3 - iodoimidazo [ 1 , 2 - b ] pyridazine ( 61 . 4 mg , 0 . 22 mmol ) , Cul 
( 3 . 5 mg , 0 . 018 mmol ) , and Pd ( PPhz ) 4 ( 21 mg , 0 . 018 mmol ) . 
The mixture was degassed with nitrogen for 5 min then 
heated at 110° C . for 12 h . The reaction mixture was cooled 
to 25° C . , filtered through celite pad , and washed with 5 % 
MeOH : CHC1z . The combined filtrates were concentrated 
and the residue was suspended in MeOH ( 10 mL ) and stirred 
for 5 minutes . The supernatant solution was decanted , and 
the solids were further purified by preparative HPLC to 
afford 6 - ( 7 - chloroimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( ( R ) - 2 
fluoro - 3 - hydroxy - 3 - methylbutyl ) - 4 - ( ( ( 1R , 4R ) - 4 - ( 2 - fluoro 
propan - 2 - yl ) cyclohexyl ) amino ) nicotinamide ( 8 . 1 mg , 8 % 
yield ) as pale yellow solid . ' H NMR ( 400 MHz , DMSO - do ) 
d 8 . 92 ( d , J = 2 . 5 Hz , 1H ) , 8 . 77 - 8 . 65 ( m , 2H ) , 8 . 61 - 8 . 52 ( m , 
2H ) , 8 . 45 ( s , 1H ) , 7 . 94 ( s , 1H ) , 4 . 86 ( br s , 1H ) , 4 . 48 - 4 . 21 ( m , 
1H ) , 3 . 82 - 3 . 55 ( m , 2H ) , 2 . 20 ( br s , 2H ) , 1 . 93 - 1 . 79 ( m , 2H ) , 
1 . 59 ( d , J = 11 . 0 Hz , 2H ) , 1 . 42 - 1 . 21 ( m , 10H ) , 1 . 20 - 1 . 11 ( m , 
6H ) ; LCMS m / z 535 . 0 ( M + H ) * . 

Intermediate 176B : ethyl 2 - ( 2 , 6 - dimethyldihydro 
2H - pyran - 4 ( 3H ) - ylidene ) - 2 - fluoroacetate 

[ 0567 ] 

( 176B ) 

HzC 

Example 176 ( Enantiomer 1 ) 
H3C 0 CH3 

6 - ( 7 - cyanoimidazo [ 1 , 2 - b ] pyridazin - 3 - yl ) - N - ( 2 - ( 2 , 6 
dimethyltetrahydro - 2H - pyran - 4 - yl ) - 2 - fluoroethyl ) - 4 

( isopropylamino ) nicotinamide 

[ 0564 ] 

( 176 ) 
CH3 

[ 0568 ] To a stirred solution of ethyl 2 - ( diethoxyphospho 
ryl ) - 2 - fluoroacetate ( 3 . 78 g , 15 . 6 mmol ) in THF ( 30 mL ) at 
0° C . was added NaH ( 1 . 12 g , 47 mmol ) and stirred for 10 
min . The reaction mixture was transferred to a solution of 
2 , 6 - dimethyldihydro - 2H - pyran - 4 ( 3H ) - one ( 2 g , 15 . 6 mmol ) 
in THF ( 30 mL ) and continued stirring for 16 h . The reaction 
mixture was quenched with water and extracted with ethyl 
acetate ( 2x50 mL ) . The combined organic layers were dried 
over Na2SO4 , filtered , and concentrated . The resulting resi 
due was purified by passing through a small pad of silica gel 
using 10 % ethyl acetate / pet ether to afford ethyl 2 - ( 2 , 6 
dimethyldihydro - 2H - pyran - 4 ( 3H ) - ylidene ) - 2 - fluoroacetate 
( 2 . 5 g , 74 % yield ) . ' H NMR ( 400 MHz , DMSO - do ) : 
4 . 27 - 4 . 17 ( m , 1H ) , 3 . 49 - 3 . 28 ( m , 2H ) , 2 . 75 - 2 . 67 ( m , 1H ) , 
1 . 87 - 1 . 66 ( m , 2H ) , 1 . 29 - 1 . 22 ( m , 3H ) , 1 . 21 - 1 . 13 ( m , 6H ) . 

HN CHZ 

H3C 
CN 

. 66 ( m , 24 , 3 . 49 - 3 . 28 ( 
m500 MHz , DMCA 






















































































