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Figure 2A 
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Figure 5A 
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HETEROCYCLIC AMIDES AS KINASE 
INHIBITORS 

FIELD OF THE INVENTION 
[ 0001 ] The present invention relates to heterocyclic 
amides that inhibit RIP1 kinase and methods of making and 
using the same . 

BACKGROUND OF THE INVENTION 
[ 0002 ] Receptor - interacting protein - 1 ( RIP1 ) kinase , 
originally referred to as RIP , is a TKL family serine / 
threonine protein kinase involved in innate immune signal 
ing . RIP1 kinase is a RHIM domain containing protein , with 
an N - terminal kinase domain and a C - terminal death domain 
( ( 2005 ) Trends Biochem . Sci . 30 , 151 - 159 ) . The death 
domain of RIP1 mediates interaction with other death 
domain containing proteins including Fas and TNFR - 1 
( ( 1995 ) Cell 81 513 - 523 ) , TRAIL - R1 and TRAIL - R2 
( ( 1997 ) Immunity 7 , 821 - 830 ) and TRADD ( ( 1996 ) Immu 
nity 4 , 387 - 396 ) , while the RHIM domain is crucial for 
binding other RHIM domain containing proteins such as 
TRIF ( ( 2004 ) Nat Immunol . 5 , 503 - 507 ) , DAI ( 2009 ) 
EMBO Rep . 10 , 916 - 922 ) and RIP3 ( ( 1999 ) J . Biol . Chem . 
274 , 16871 - 16875 ) ; ( 1999 ) Curr . Biol . 9 , 539 - 542 ) and 
exerts many of its effects through these interactions . RIP1 is 
a central regulator of cell signaling , and is involved in 
mediating both pro - survival and programmed cell death 
pathways which will be discussed below . 
[ 0003 ] The role for RIP1 in cell signaling has been 
assessed under various conditions ( including TLR3 ( ( 2004 ) 
Nat Immunol . 5 , 503 - 507 ) , TLR4 ( ( 2005 ) J . Biol . Chem . 
280 , 36560 - 36566 ) , TRAIL ( ( 2012 ) J . Virol . Epub , ahead of 
print ) , FAS ( 2004 ) J . Biol . Chem . 279 , 7925 - 7933 ) ] , but is 
best understood in the context of mediating signals down 
stream of the death receptor TNFR1 ( ( 2003 ) Cell 114 , 
181 - 190 ) . Engagement of the TNFR by TNF leads to its 
oligomerization , and the recruitment of multiple proteins , 
including linear K63 - linked polyubiquitinated RIP1 ( ( 2006 ) 
Mol . Cell 22 , 245 - 257 ) , TRAF2 / 5 ( 2010 ) J . Mol . Biol . 396 , 
528 - 539 ) , TRADD ( ( 2008 ) Nat . Immunol . 9 , 1037 - 1046 ) 
and CIAPs ( ( 2008 ) Proc . Natl . Acad . Sci . USA . 105 , 11778 
11783 ) , to the cytoplasmic tail of the receptor . This complex 
which is dependent on RIP1 as a scaffolding protein ( i . e . 
kinase independent ) , termed complex I , provides a platform 
for pro - survival signaling through the activation of the 
NFKB and MAP kinases pathways ( ( 2010 ) Sci . Signal . 115 , 
re4 ) . Alternatively , binding of TNF to its receptor under 
conditions promoting the deubiquitination of RIP1 ( by pro 
teins such as A20 and CYLD or inhibition of the CIAPs ) 
results in receptor internalization and the formation of 
complex II or DISC ( death - inducing signaling complex ) 
( ( 2011 ) Cell Death Dis . 2 , e230 ) . Formation of the DISC , 
which contains RIP1 , TRADD , FADD and caspase 8 , results 
in the activation of caspase 8 and the onset of programmed 
apoptotic cell death also in a RIP1 kinase independent 
fashion ( ( 2012 ) FEBS J 278 , 877 - 887 ) . Apoptosis is largely 
a quiescent form of cell death , and is involved in routine 
processes such as development and cellular homeostasis . 
[ 0004 ] Under conditions where the DISC forms and RIP3 
is expressed , but apoptosis is inhibited ( such as FADD / 
caspase 8 deletion , caspase inhibition or viral infection ) , a 
third RIP1 kinase - dependent possibility exists . RIP3 can 
now enter this complex , become phosphorylated by RIP1 

and initiate a caspase - independent programmed necrotic cell 
death through the activation of MLKL and PGAM5 ( ( 2012 ) 
Cell 148 , 213 - 227 ) ; ( 2012 ) Cell 148 , 228 - 243 ) ; ( 2012 ) 
Proc . Natl . Acad . Sci . USA . 109 , 5322 - 5327 ) . As opposed to 
apoptosis , programmed necrosis ( not to be confused with 
passive necrosis which is not programmed ) results in the 
release of danger associated molecular patterns ( DAMPs ) 
from the cell . These DAMPs are capable of providing a 
“ danger signal ” to surrounding cells and tissues , eliciting 
proinflammatory responses including inflammasome activa 
tion , cytokine production and cellular recruitment ( ( 2008 
Nat . Rev . Immunol 8 , 279 - 289 ) . 
[ 0005 ] Dysregulation of RIP1 kinase - mediated pro 
grammed cell death has been linked to various inflammatory 
diseases , as demonstrated by use of the RIP3 knockout 
mouse ( where RIP1 - mediated programmed necrosis is com 
pletely blocked ) and by Necrostatin - 1 ( a tool inhibitor of 
RIP1 kinase activity with poor oral bioavailability ) . The 
RIP3 knockout mouse has been shown to be protective in 
inflammatory bowel disease ( including Ulcerative colitis 
and Crohn ' s disease ) ( ( 2011 ) Nature 477 , 330 - 334 ) , Psoria 
sis ( 2011 ) Immunity 35 , 572 - 582 ) , retinal - detachment - in 
duced photoreceptor necrosis ( ( 2010 ) PNAS 107 , 21695 
21700 ) , retinitis pigmentosa ( 2012 ) Proc . Natl . Acad . Sci . , 
109 : 36 , 14598 - 14603 ) , cerulein - induced acute pancreatits 
( ( 2009 ) Cell 137 , 1100 - 1111 ) and Sepsis / systemic inflam 
matory response syndrome ( SIRS ) ( 2011 ) Immunity 35 , 
908 - 918 ) . Necrostatin - 1 has been shown to be effective in 
alleviating ischemic brain injury ( ( 2005 ) Nat . Chem . Biol . 1 , 
112 - 119 ) , retinal ischemia / reperfusion injury ( 2010 ) J . Neu 
rosci . Res . 88 , 1569 - 1576 ) , Huntington ' s disease ( ( 2011 ) 
Cell Death Dis . 2 el15 ) , renal ischemia reperfusion injury 
( ( 2012 ) Kidney Int . 81 , 751 - 761 ) , cisplatin induced kidney 
injury ( ( 2012 ) Ren . Fail . 34 , 373 - 377 ) and traumatic brain 
injury ( ( 2012 ) Neurochem . Res . 37 , 1849 - 1858 ) . Other 
diseases or disorders regulated at least in part by RIP1 
dependent apoptosis , necrosis or cytokine production 
include hematological and solid organ malignancies ( ( 2013 ) 
Genes Dev . 27 : 1640 - 1649 ) , bacterial infections and viral 
infections ( ( 2014 ) Cell Host & Microbe 15 , 23 - 35 ) ( includ 
ing , but not limited to , tuberculosis and influenza ( ( 2013 ) 
Cell 153 , 1 - 14 ) ) and Lysosomal storage diseases ( particu 
larly , Gaucher Disease , Nature Medicine Advance Online 
Publication , 19 Jan . 2014 , doi : 10 . 1038 / nm . 3449 ) . 
[ 0006 ] A potent , selective , small molecule inhibitor of 
RIP1 kinase activity would block RIP1 - dependent cellular 
necrosis and thereby provide a therapeutic benefit in dis 
eases or events associated with DAMPs , cell death , and / or 
inflammation . 

SUMMARY OF THE INVENTION 
[ 0007 ] The invention is directed to compounds according 
to Formula ( I ) : 

- 2X - e , 

IIINH 
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[ 0008 ] wherein : 
[ 0009 ] X is O , S , SO , SO2 , NH , CO , CH2 , CF2 , CH ( CH3 ) , 
CH ( OH ) , or N ( CH2 ) ; 
[ 0010 ] Y is CH , or CH2CH2 ; 
[ 0011 ] Zl is N , CH or CR ' ; 
[ 0012 ] Zº is CH or CR ? ; 
[ 0013 ] Z is N , CH or CR ; 
[ 0014 ] Z4 is CH or CR4 ; 
[ 0015 ] Rl is fluoro or methyl ; 
[ 0016 ] one of R2 and R? is halogen , cyano , ( CZ - C6 ) alkyl , 
halo ( CZ - C4 ) alkyl , ( C - C . ) alkoxy , halo ( C2 - C4 ) alkoxy , 
hydroxyl , B ( OH ) 2 , COOH , halo ( C1 - C4 ) alkylC ( OH ) 2 - , 
( C , - C4 ) alkoxy ( C , - C4 ) alkoxy , ( C , - C4 ) alkyl80 - , ( C , - C4 ) 
alkylSO , NHC ( 0 ) , ( C - ClalkylC ( O ) NH , ( ( C - C4 ) 
alkyl ) ( ( C / - C4 ) alkyONC ( O ) - , ( C , - C4 ) alkylOC ( O ) - , ( C , 
C _ JalkylC ( O ) N ( C2 - C4 ) alkyl ) - , ( C , - C2 ) alkylNHC ( O ) - , 
( C1 - C4 ) alkoxy ( C2 - C4 ) alkylNHC ( O ) - , ( C1 - C4 ) alkoxy ( C2 
C4 ) alkylC ( O ) NH , ( C , - C4 ) alkoxy ( C2 - C4 ) alkylNHC ( O ) 
NH , ( C2 - C4 ) alkylso , ( C2 - C4 ) alkylNHC ( O ) - , ( C , - C4 ) 
alkylNHC ( O ) NH — , ( C2 - C4 ) alkylOC ( O ) NH , hydroxy 
( C2 - C4 ) alky10C ( O ) NH - , 5 - 6 membered heterocycloalkyl 
C ( O ) - , 5 - 6 membered heterocycloalkyl - ( C1 - C4 ) alkyl 
NHC ( O ) - , 5 - 6 membered heterocycloalkyl - ( C , - C4 ) 
alkoxy - , 3 - 6 membered cycloalkyl , 5 - 6 membered 
heteroaryl , or 5 - 6 membered heteroaryl - C ( O ) NH , 
[ 0017 ] wherein said 3 - 6 membered cycloalkyl , 5 - 6 mem 
bered heterocycloalkyl and 5 - 6 membered heteroaryl are 
optionally substituted by 1 or 2 substituents each indepen 
dently selected from the group consisting of ( CZ - C4 ) alkyl 
and ( C , CA Jalkyl - CN ; 
[ 0018 ] and the other of R2 and R * is halogen or ( C1 - C6 ) 
alkyl ; 
[ 0019 ) R * is fluoro , chloro , or methyl ; 
[ 0020 ] R is H or methyl ; 
[ 0021 ] A is phenyl , 5 - 6 membered heteroaryl , or 5 - 6 
membered heterocycloalkyl , wherein the carbonyl moiety 
and L are substituted 1 , 3 on ring A ; 
[ 0022 ] m is 0 or m is 1 and R4 is ( C / - C4 ) alkyl ; and 
[ 0023 ] L is 0 , S , NH , N ( CH? ) , CH , CH?CH , CH ( CH3 ) , 
CHF , CF2 , CH2O , CH _ N ( CH3 ) , CH _ NH , or CH ( OH ) ; 
[ 0024 ] B is an optionally substituted ( C3 - C . ) cycloalkyl , 
phenyl , 5 - 6 membered heteroaryl , or 5 - 6 membered hetero 
cycloalkyl ; 
[ 0025 ] wherein said ( Cz - C . ) cycloalkyl , phenyl , 5 - 6 mem 
bered heteroaryl , or 5 - 6 membered heterocycloalkyl is 
unsubstituted or is substituted by one or two substituents 
each independently selected from halogen , ( C1 - C4 ) alkyl , 
halo ( C - C4 ) alkyl , ( C1 - C4 ) alkoxy , halo ( CZ - C4 ) alkoxy , nitro , 
and ( C1 - C4 ) alkylC ( 0 ) — 
[ 0026 ] or the moiety - L - B is ( C3 - C . ) alkyl , ( C3 - C ) alkoxy , 
halo ( Cz - C . ) alkoxy , ( C3 - C ) alkenyl , or ( Cz - C . ) alkenyloxy ; 
[ 0027 ] or a salt , particularly a pharmaceutically acceptable 
salt , thereof . 
[ 0028 ] The compounds according to Formula ( 1 ) , or salts , 
particularly pharmaceutically acceptable salts , thereof , are 
inhibitors of RIP1 kinase . 
[ 0029 ] . Accordingly , the present invention is also directed 
to a method of inhibiting RIP1 kinase which method com 
prises contacting a cell with a compound according to 
Formula ( I ) , or a salt , particularly a pharmaceutically accept 
able salt , thereof . 
[ 0030 ] The invention is further directed to a method of 
treating a RIP1 kinase - mediated disease or disorder which 
comprises administering a therapeutically effective amount 

of a compound according to Formula ( I ) , or a salt , particu 
larly a pharmaceutically acceptable salt thereof , to a patient 
( a human or other mammal , particularly , a human ) in need 
thereof . Such RIP1 kinase - mediated diseases or disorders 
include inflammatory bowel disease ( including Crohn ' s dis 
ease and ulcerative colitis ) , psoriasis , retinal detachment , 
retinitis pigmentosa , arthritis ( including rheumatoid arthri 
tis , spondyloarthritis , gout , and SOJIA ) , transplant rejection , 
ischemia reperfusion injury of solid organs , multiple scle 
rosis , and tumor necrosis factor receptor - associated periodic 
syndrome . 
[ 0031 ] The present invention is further directed to a phar 
maceutical composition comprising a compound according 
to Formula ( 1 ) , or a salt , particularly a pharmaceutically 
acceptable salt , thereof and a pharmaceutically acceptable 
excipient . Particularly , this invention is directed to a phar 
maceutical composition for the treatment of a RIP1 kinase 
mediated disease or disorder , where the composition com 
prises a compound according to Formula ( I ) , or a salt , 
particularly a pharmaceutically acceptable salt , thereof and 
a pharmaceutically acceptable excipient . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0032 ] FIG . 1A shows the temperature loss over time in 
mice after oral pre - dosing with the compound of Example 
12 or vehicle followed by simultaneous i . v . administration of 
mouse TNF and ZVAD . 
10033 ] FIG . 1B shows the temperature loss in mice 2 . 5 
hours after oral pre - dosing with the compound of Example 
12 or vehicle followed by simultaneous i . v . administration of 
mouse TNF and ZVAD . 
[ 0034 ] FIG . 2A shows the temperature loss over time in 
mice after oral pre - dosing with the compound of Example 
12 or vehicle followed by i . v . administration of mouse TNF . 
[ 0035 ] FIG . 2B shows the temperature loss in mice 6 hours 
after oral pre - dosing with the compound of Example 12 or 
vehicle followed by i . v . administration of mouse TNF . 
0036 ] FIG . 3A shows the cellular levels of ATP in mouse 
L929 fibrosarcoma cells pre - treated with the compound of 
Example 77 followed by treatment with TNFa + QvD . 
[ 0037 ] FIG . 3B shows the cellular levels of ATP in human 
monocytic leukemia U937 fibrosarcoma cells pre - treated 
with the compound of Example 77 followed by treatment 
with TNFa + QvD . 
[ 0038 ] FIG . 4A shows the temperature loss over time in 
mice after oral pre - dosing with the compound of Example 
161 or vehicle followed by simultaneous i . v . administration 
of mouse TNF and ZVAD . 
[ 0039 ] FIG . 4B shows the temperature loss in mice 6 hours 
after oral pre - dosing with the compound of Example 161 or 
vehicle followed by simultaneous i . v . administration of 
mouse TNF and ZVAD . 
[ 0040 ] FIG . 5A shows the temperature loss over time in 
mice after oral pre - dosing with the compound of Example 
161 or vehicle followed by i . v . administration of mouse 
TNF . 
10041 ] FIG . 5B shows the temperature loss in mice 6 hours 
after oral pre - dosing with the compound of Example 161 or 
vehicle followed by i . v . administration of mouse TNF . 
[ 0042 ] FIG . 6A shows the cellular levels of ATP in mouse 
L929 fibrosarcoma cells pre - treated with the compound of 
Example 161 followed by treatment with TNFa + QVD . 
[ 0043 ] FIG . 6B shows an IC50 curve of ATP in human 
monocytic leukemia U937 fibrosarcoma cells pre - treated 
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with the compound of Example 161 followed by treatment 
with TNFa + QvD . Data are normalized to 10 mM Nec - 1 
which was set at 100 % survival . 
[ 0044 ] FIG . 7 is a powder X - ray diffraction ( PXRD ) pat 
tern of a crystalline form of anhydrous ( S ) - 5 - benzyl - N - ( 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 
yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide ( free base ) . 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0045 ] This invention is also directed to a compound of 
Formula ( I ) wherein : 
[ 0046 ] X is O , S , SO , SO2 , NH , CO , CH2 , CF2 , CH ( CH3 ) , 
CH ( OH ) , or N ( CH3 ) ; 
[ 0047 ] Y is CH , or CH2CH2 ; 
[ 0048 ] Z is N , CH or CR ' ; 
[ 0049 ] Z2 is CH or CR2 ; 
[ 0050 ] Z is N , CH or CR ? ; 
[ 0051 ] Zº is CH or CR4 ; 
[ 0052 ] Riis fluoro or methyl ; 
[ 0053 ] one of R2 and R * is halogen , cyano , ( C , - C . ) alkyl , 
halo ( C , - C4 ) alkyl , ( C , - C . ) alkoxy , hydroxyl , B ( OH ) 2 , 
- COOH , halo ( C , - C4 ) alkylC ( OH ) 2 - , ( C1 - C4 ) alkoxy ( C 
C4 ) alkoxy , ( C , - C4 ) alkyls02 - , ( C , - C4 ) alkylsO NHC 
( 0 ) , ( C , - C4 ) alkylC ( O ) NH , ( ( C / - C4 ) alkyl ) ( ( C / - C4 ) 
alkyl ) NC ( O ) - , ( C . - C . ) alkyl0C ( 0 ) , ( C , - C ) alkylC ( O ) N 
( C2 - C4 ) alkyl ) - , ( C , - C4 ) alkylNHC ( O ) - , ( C1 - C4 ) alkoxy ( C2 
C4 ) alkylNHC ( O ) - , ( C1 - C4 ) alkoxy ( C2 - C4 ) alkylC ( O ) 
NH? , ( C - C , alkoxy ( C , - C , alkylNHC ( O ) NH , ( C - C ) 
alkyls02 ( C2 - C4 ) alkylNHC ( O ) - , ( C , - C4 ) alkylNHC ( O ) 
NH - , ( C , - C4 ) alkylOC ( O ) NH — , hydroxy ( CZ - C4 ) alkylOC 
( O ) NH - , 5 - 6 membered heterocycloalkyl - C ( O ) - , 5 - 6 
membered heterocycloalkyl - ( C , - C _ ) alkyl - NHC ( O ) - , 5 - 6 
membered heterocycloalkyl - ( C7 - C _ ) alkoxy - , 5 - 6 membered 
heteroaryl , or 5 - 6 membered heteroaryl - C ( O ) NH , 
[ 0054 ] wherein said 5 - 6 membered heterocycloalkyl and 
5 - 6 membered heteroaryl are optionally substituted by 1 or 
2 substituents each independently selected from the group 
consisting of ( C1 - C4 ) alkyl and ( C1 - C4 ) alkyl - CN ; and the 
other of R2 and R3 is halogen or ( C2 - C . ) alkyl ; 
[ 0055 ] R4 is fluoro , chloro , or methyl ; 
[ 0056 ] R is H or methyl ; 
[ 0057 ] A is phenyl , 5 - 6 membered heteroaryl , or 5 - 6 
membered heterocycloalkyl , wherein the carbonyl moiety 
and L are substituted 1 , 3 on ring A ; 

[ 0058 ] mis 0 or m is 1 and R4 is ( C / - C _ ) alkyl ; and 
[ 0059 ] L is 0 , S , NH , N ( CH ) , CH2 , CH3CH2 , CH ( CH3 ) , 
CHF , CF2 , CH2O , CH N ( CH3 ) , CH _ NH , or CH ( OH ) ; 
[ 0060 ] B is an optionally substituted ( C3 - C . ) cycloalkyl , 
phenyl , 5 - 6 membered heteroaryl , or 5 - 6 membered hetero 
cycloalkyl ; 
[ 0061 ] wherein said ( C3 - C . ) cycloalkyl , phenyl , 5 - 6 mem 
bered heteroaryl , or 5 - 6 membered heterocycloalkyl is 
unsubstituted or is substituted by one or two substituents 
each independently selected from halogen , ( C , - C4 ) alkyl , 
halo ( C , - C4 ) alkyl , ( C1 - C4 ) alkoxy , halo ( C , - C ) alkoxy , nitro , 
and ( C1 - C4 ) alkylC ( O ) — ; 
[ 0062 ] or the moiety - L - B is ( C3 - C6 ) alkyl , ( C2 - C6 ) alkoxy , 
halo ( C3 - C6 ) alkoxy , ( C3 - C . ) alkenyl , or ( C3 - C . ) alkenyloxy ; 
[ 0063 ] or a salt , particularly a pharmaceutically acceptable 
salt , thereof . 
[ 0064 ] The alternative definitions for the various groups 
and substituent groups of Formula ( I ) provided throughout 
the specification are intended to particularly describe each 

compound species disclosed herein , individually , as well as 
groups of one or more compound species . The scope of this 
invention includes any combination of these group and 
substituent group definitions . The compounds of the inven 
tion are only those which are contemplated to be “ chemi 
cally stable ” as will be appreciated by those skilled in the art . 
[ 0065 ] As used herein , the term “ alkyl ” represents a satu 
rated , straight or branched hydrocarbon group having the 
specified number of carbon atoms . The term “ ( CZ - C4 ) alkyl ” 
refers to an alkyl moiety containing from 1 to 4 carbon 
atoms . Exemplary alkyls include , but are not limited to 
methyl , ethyl , n - propyl , isopropyl , n - butyl , isobutyl , s - butyl , 
and t - butyl . 
[ 0066 ] When a substituent term such as “ alkyl ” is used in 
combination with another substituent term , for example as in 
“ hydroxy ( C7 - C4 ) alkyl ” or “ aryl ( C , - C2 ) alkyl ” , the linking 
substituent term ( e . g . , alkyl ) is intended to encompass a 
divalent moiety , wherein the point of attachment is through 
that linking substituent . Examples of " aryl ( C . - C . ) alkyl ” 
groups include , but are not limited to , benzyl ( phenylm 
ethyl ) , 1 - methylbenzyl ( 1 - phenylethyl ) , and phenethyl 
( 2 - phenylethyl ) . Examples of “ hydroxy ( C , - C4 ) alkyl ” 
groups include , but are not limited to , hydroxymethyl , 
hydroxyethyl , and hydroxyisopropyl . 
[ 0067 ] The term " halo ( CZ - C4 ) alkyl ” represents a group 
having one or more halogen atoms , which may be the same 
or different , at one or more carbon atoms of an alkyl moiety 
containing from 1 to 4 carbon atoms . Examples of “ halo 
( C - C ) alkyl ” groups include , but are not limited to , — CF , 
( trifluoromethyl ) , — CCI , ( trichloromethyl ) , 1 , 1 - difluoro 
ethyl , 2 , 2 , 2 - trifluoroethyl , and hexafluoroisopropyl . 
[ 0068 ] “ Alkenyl ” refers to straight or branched hydrocar 
bon group having at least 1 and up to 3 carbon - carbon 
double bonds . Examples include ethenyl and propenyl . 
[ 0069 ] “ Alkoxy ” refers to an “ alkyl - oxy - ” group , contain 
ing an alkyl moiety attached through an oxygen linking 
atom . For example , the term “ ( C1 - C4 ) alkoxy ” represents a 
saturated , straight or branched hydrocarbon moiety having 
at least 1 and up to 4 carbon atoms attached through an 
oxygen linking atom . Exemplary “ ( C1 - C4 ) alkoxy " groups 
include , but are not limited to , methoxy , ethoxy , n - propoxy , 
isopropoxy , n - butoxy , s - butoxy , and t - butoxy . 
[ 0070 ] The term “ halo ( C , - C4 ) alkoxy ” refers to a 
“ haloalkyl - oxy - ” group , containing a “ halo ( C2 - C4 ) alkyl ” 
moiety attached through an oxygen linking atom , which 
halo ( CZ - C4 ) alkyl ” refers to a moiety having one or more 
halogen atoms , which may be the same or different , at one 
or more carbon atoms of an alkyl moiety containing from 1 
to 4 carbon atoms . Exemplary “ halo ( C , - C4 ) alkoxy " groups 
include , but are not limited to , — OCHF , ( difluoromethoxy ) , 
OCF , ( trifluoromethoxy ) , - OCH , CF , ( trifluoroethoxy ) , 

and - OCH ( CF3 ) 2 ( hexafluoroisopropoxy ) . 
[ 0071 ] A carbocyclic group is a cyclic group in which all 
of the ring members are carbon atoms , which may be 
saturated , partially unsaturated ( non - aromatic ) or fully 
unsaturated ( aromatic ) . The term " carbocyclic ” includes 
cycloalkyl and aryl groups . 
10072 ] " Cycloalkyl ” refers to a non - aromatic , saturated , 
cyclic hydrocarbon group containing the specified number 
of carbon atoms . For example , the term “ ( C3 - C . ) cycloalkyl ” 
refers to a non - aromatic cyclic hydrocarbon ring having 
from three to six ring carbon atoms . Exemplary “ ( C3 - C . ) 
cycloalkyl ” groups include cyclopropyl , cyclobutyl , cyclo 
pentyl , and cyclohexyl . 
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[ 0073 ] The terms " cycloalkyloxy ” or “ cycloalkoxy ” refer 
to a group containing a cycloalkyl moiety , defined herein 
above , attached through an oxygen linking atom . Exemplary 
“ ( C3 - C . ) cycloalkyloxy ” groups include cyclopropyloxy , 
cyclobutyloxy , cyclopentyloxy , and cyclohexyloxy . 
[ 0074 ] “ Aryl ” refers to a group or moiety comprising an 
aromatic , monocyclic or bicyclic hydrocarbon radical con 
taining from 6 to 10 carbon ring atoms and having at least 
one aromatic ring . Examples of “ aryl ” groups are phenyl , 
naphthyl , indenyl , and dihydroindenyl ( indanyl ) . Generally , 
in the compounds of this invention , aryl is phenyl . 
[ 0075 ] A heterocyclic group is a cyclic group having , as 
ring members , atoms of at least two different elements , 
which cyclic group may be saturated , partially unsaturated 
( non - aromatic ) or fully unsaturated ( aromatic ) . The terms 
" heterocyclic " or " heterocyclyl ” includes heterocycloalkyl 
and heteroaryl groups . It is to be understood that the terms 
heterocyclic , heterocyclyl , heteroaryl , and heterocycloalkyl , 
are intended to encompass stable groups where a ring 
nitrogen heteroatom is optionally oxidized ( e . g . , heteroaryl 
groups containing an N - oxide , such as oxo - pyridyl ( pyridyl 
N - oxide ) and oxo - oxadiazolyl ( oxo - 4 , 5 - dihydro - 1 , 3 , 4 - ox 
adiazolyl ) or where a ring sulfur heteroatom is optionally 
oxidized ( e . g . , heterocycloalkyl groups containing sulfones 
or sulfoxide moieties , such as tetrahydrothienyl - 1 - oxide 
( tetrahydrothienyl sulfoxide , tetrahydrothiophenyl sulfox 
ide ) and tetrahydrothienyl - 1 , 1 - dioxide ( tetrahydrothienyl 
sulfone ) ) . 
[ 0076 ] “ Heterocycloalkyl ” refers to a non - aromatic , 
monocyclic or bicyclic group containing 3 - 10 ring atoms , 
being saturated or having one or more degrees of unsatura 
tion and containing one or more ( generally one or two ) 
heteroatom substitutions independently selected from oxy 
gen , sulfur , and nitrogen . Examples of " heterocycloalkyl ” 
groups include , but are not limited to , aziridinyl , thiiranyl , 
oxiranyl , azetidinyl , oxetanyl , thietanyl , pyrrolidinyl , pyr 
rolinyl , pyrazolidinyl , pyrazolinyl , imidazolidinyl , imida 
zolinyl , oxazolinyl , thiazolinyl , tetrahydrofuranyl , dihydro 
furanyl , tetrahydrothienyl , 1 , 3 - dioxolanyl , piperidinyl , 
piperazinyl , tetrahydropyranyl , dihydropyranyl , tetrahydro 
thiopyranyl , 1 , 3 - dioxanyl , 1 , 4 - dioxanyl , 1 , 3 - oxathiolanyl , 
1 , 3 - oxathianyl , 1 , 3 - dithianyl , 1 , 4 - oxathiolanyl , 1 , 4 - oxathia 
nyl , 1 , 4 - dithianyl , morpholinyl , thiomorpholinyl , hexa 
hydro - 1H - 1 , 4 - diazepinyl , azabicylo [ 3 . 2 . 1 ] octyl , azabicylo 
[ 3 . 3 . 1 ] nonyl , azabicylo [ 4 . 3 . 0 ] nonyl , oxabicylo [ 2 . 2 . 1 ] heptyl , 
1 , 1 - dioxidotetrahydro - 2H - thiopyranyl , and 1 , 5 , 9 - triazacy 
clododecyl . 
[ 0077 ] Examples of “ 4 - membered heterocycloalkyl ” 
groups include oxetanyl , thietanyl and azetidinyl . 
[ 0078 ] The term “ 5 - 6 - membered heterocycloalkyl ” repre 
sents a non aromatic , monocyclic group , which is saturated 
or partially unsaturated , containing 5 or 6 ring atoms , which 
includes one or two heteroatoms selected independently 
from oxygen , sulfur , and nitrogen . Illustrative examples of 5 
to 6 - membered heterocycloalkyl groups include , but are not 
limited to pyrrolidinyl , piperidinyl , piperazinyl , tetrahydro 
furanyl , tetrahydrothienyl , tetrahydropyranyl , tetrahydroth 
iopyranyl , morpholinyl , and thiomorpholinyl . 
[ 0079 ] “ Heteroaryl ” represents a group or moiety com 
prising an aromatic monocyclic or bicyclic radical , contain 
ing 5 to 10 ring atoms , including 1 to 4 heteroatoms 
independently selected from nitrogen , oxygen and sulfur . 
This term also encompasses bicyclic heterocyclic - aryl 
groups containing either an aryl ring moiety fused to a 

heterocycloalkyl ring moiety or a heteroaryl ring moiety 
fused to a cycloalkyl ring moiety . 
10080 ] Illustrative examples of heteroaryls include , but are 
not limited to , furanyl , thienyl , pyrrolyl , imidazolyl , pyra 
zolyl , triazolyl , tetrazolyl , thiazolyl , oxazolyl , isoxazolyl , 
oxadiazolyl , thiadiazolyl , isothiazolyl , pyridinyl ( pyridyl ) , 
oxo - pyridyl ( pyridyl - N - oxide ) , pyridazinyl , pyrazinyl , 
pyrimidinyl , triazinyl , benzofuranyl , isobenzofuryl , 2 , 3 - di 
hydrobenzofuryl , 1 , 3 - benzodioxolyl , dihydrobenzodioxinyl , 
benzothienyl , indolizinyl , indolyl , isoindolyl , dihydroindo 
lyl , benzimidazolyl , dihydrobenzimidazolyl , benzoxazolyl , 
dihydrobenzoxazolyl , benzothiazolyl , benzoisothiazolyl , 
dihydrobenzoisothiazolyl , indazolyl , imidazopyridinyl , 
pyrazolopyridinyl , benzotriazolyl , triazolopyridinyl , puri 
nyl , quinolinyl , tetrahydroquinolinyl , isoquinolinyl , tetrahy 
droisoquinolinyl , quinoxalinyl , cinnolinyl , phthalazinyl , 
quinazolinyl , 1 , 5 - naphthyridinyl , 1 , 6 - naphthyridinyl , 1 , 7 
naphthyridinyl , 1 , 8 - naphthyridinyl , and pteridinyl . 
[ 0081 ] As used herein , “ 5 - 6 - membered heteroaryl ” repre 
sents an aromatic monocyclic group containing 5 or 6 ring 
atoms , including at least one carbon atom and 1 to 4 
heteroatoms independently selected from nitrogen , oxygen 
and sulfur . Selected 5 - membered heteroaryl groups contain 
one nitrogen , oxygen , or sulfur ring heteroatom , and option 
ally contain 1 , 2 , or 3 additional nitrogen ring atoms . 
Selected 6 - membered heteroaryl groups contain 1 , 2 , or 3 
nitrogen ring heteroatoms . Examples of 5 - membered het 
eroaryl groups include furyl ( furanyl ) , thienyl , pyrrolyl , 
imidazolyl , pyrazolyl , triazolyl , tetrazolyl , thiazolyl , isothi 
azolyl , thiadiazolyl , oxazolyl , isoxazolyl , oxadiazolyl and 
oxo - oxadiazolyl . Selected 6 - membered heteroaryl groups 
include pyridinyl , oxo - pyridyl , pyrazinyl , pyrimidinyl , 
pyridazinyl and triazinyl . 
[ 0082 ] Bicyclic heteroaryl groups include 6 , 5 - fused het 
eroaryl ( 9 - membered heteroaryl ) and 6 , 6 - fused heteroaryl 
( 10 - membered heteroaryl ) groups . Examples of 6 , 5 - fused 
heteroaryl ( 9 - membered heteroaryl ) groups include benzo 
thienyl , benzofuranyl , indolyl , indolinyl , isoindolyl , isoin 
dolinyl , indazolyl , indolizinyl , isobenzofuryl , 2 , 3 - dihyd 
robenzofuryl , benzoxazolyl , benzthiazolyl , benzimidazolyl , 
benzoxadiazolyl , benzthiadiazolyl , benzotriazolyl , 1 , 3 - ben 
zoxathiol - 2 - on - yl ( 2 - oxo - 1 , 3 - benzoxathiolyl ) , purinyl and 
imidazopyridinyl . 
[ 0083 ] Examples of 6 , 6 - fused heteroaryl ( 10 - membered 
heteroaryl ) groups include quinolyl , isoquinolyl , phthalazi 
nyl , naphthridinyl ( 1 , 5 - naphthyridinyl , 1 , 6 - naphthyridinyl , 
1 , 7 - naphthyridinyl , 1 , 8 - naphthyridinyl ) , quinazolinyl , qui 
noxalinyl , 4H - quinolizinyl , tetrahydroquinolinyl , cinnoli 
nyl , and pteridinyl . 
[ 0084 ] Unless otherwise specified , all bicyclic ring sys 
tems may be attached at any suitable position on either ring . 
[ 0085 ] The terms “ halogen ” and “ halo ” represent chloro , 
fluoro , bromo , or iodo substituents . “ Oxo ” represents a 
double - bonded oxygen moiety ; for example , if attached 
directly to a carbon atom forms a carbonyl moiety ( C = O ) . 
“ Hydroxy ” or “ hydroxyl ” is intended to mean the radical 
OH . As used herein , the term “ cyano ” refers to the group 
CN . 

0086 ] As used herein , the term “ optionally substituted ” 
indicates that a group ( such as an alkyl , cycloalkyl , alkoxy , 
heterocycloalkyl , aryl , or heteroaryl group ) or ring or moiety 
( such as a carbocyclic or heterocyclic ring or moiety ) may 
be unsubstituted , or the group , ring or moiety may be 
substituted with one or more substituent ( s ) as defined . In the 
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case where groups may be selected from a number of 
alternative groups , the selected groups may be the same or 
different . 
[ 0087 ] The term “ independently ” means that where more 
than one substituent is selected from a number of possible 
substituents , those substituents may be the same or different . 
[ 0088 ] The term " pharmaceutically acceptable ” refers to 
those compounds , materials , compositions , and dosage 
forms which are , within the scope of sound medical judg 
ment , suitable for use in contact with the tissues of human 
beings and animals without excessive toxicity , irritation , or 
other problem or complication , commensurate with a rea 
sonable benefit / risk ratio . 
[ 0089 ] As used herein , the terms “ compound ( s ) of the 
invention ” or “ compound ( s ) of this invention ” mean a 
compound of Formula ( I ) , particularly a compound of any 
one of Formulas ( I - IV ) , as defined herein , in any form , i . e . , 
any salt or non - salt form ( e . g . , as a free acid or base form , 
or as a salt , particularly a pharmaceutically acceptable salt 
thereof ) and any physical form thereof ( e . g . , including 
non - solid forms ( e . g . , liquid or semi - solid forms ) , and solid 
forms ( e . g . , amorphous or crystalline forms , specific poly 
morphic forms , solvate forms , including hydrate forms ( e . g . , 
mono - , di - and hemi - hydrates ) ) , and mixtures of various 
forms . 
[ 0090 ] Accordingly , included within the present invention 
are the compounds of Formula ( I ) , particularly , compounds 
of any one of Formulas ( I - IV ) , as defined herein , in any salt 
or non - salt form and any physical form thereof , and mixtures 
of various forms . While such are included within the present 
invention , it will be understood that the compounds of 
Formula ( I ) , particularly , compounds of any one of Formulas 
( I - IV ) , as defined herein , in any salt or non - salt form , and in 
any physical form thereof , may have varying levels of 
activity , different bioavailabilities and different handling 
properties for formulation purposes . 
[ 0091 ] In one embodiment of the compounds of this 
invention , X is O , S , SO , SO2 , NH , CO , CH , CF , 
CH ( CH3 ) , N ( CH3 ) , or CH ( OH ) . In a specific embodiment , X 
is O , S , SO , SO2 , NH , CO , CH , , or N ( CH2 ) . In another 
embodiment , X is S , SO , SO2 , or CO . In yet another 
embodiment , X is CF , CH ( CH3 ) , or CH ( OH ) . In a further 
embodiment , X is O , CH , NH or N ( CH2 ) . In selected 
embodiments , X is O or CH2 . 
[ 0092 ] In one embodiment of the compounds of this 
invention , Y is CH , or CH , CH , . In another embodiment , Y 
is CH2CH2 . In selected embodiments , Y is CH2 . 
[ 0093 ] In one embodiment of the compounds this inven 
tion , Z ' , 22 , 2° , and Z4 are each CH . In another embodiment , 
z is CR and Z² , Z and Z4 are each CH . 
[ 0094 ] In a further embodiment , Z ' , z ? , and Z4 are each 
CH and Z3 is CR3 . In a further embodiment , Z ' , Z , and Z4 
are each CH and Z² is CR2 . In a still further embodiment , Z , 
Z ? , and Z are each CH and Z4 is CR4 . In another embodi 
ment , Z ' and Z are CH , Z is CR3 , and Z4 is CR4 . In another 
embodiment , Z ' and Z4 are CH , Z2 is CR ? , and Z3 is CR3 . In 
another embodiment , Z and Z are CH , Z2 is CR ? , and Z4 
is CR4 . In another embodiment , Z ' is CH , Z2 is CR , Z is 
CR , and Z4 is CR4 . 
10095 ) In yet another embodiment of the compounds of 
this invention Z ' and Z are both N , Z2 is CH and Zº is CH 
or CR4 . In yet another embodiment of the compounds of this 
invention Z and Z are both N , Z2 is CH or CR2 and Z4 is 

CH . In still other embodiments , Z ' is N , Z is CR2 and Z and 
Z4 are CH . In yet other embodiments , Z is N , and Z2 , Z3 and 
Z4 are CH . 
[ 0096 ] In one embodiment of the compounds of this 
invention , R is fluoro . In another embodiment , R ' is methyl . 
[ 0097 ] In one embodiment , one of R² and R ’ is halogen , 
cyano , ( C , - C . ) alkyl , halo ( C - C4 ) alkyl , ( C , - C . ) alkoxy , halo 
( C1 - C4 ) alkoxy , hydroxyl , B ( OH ) 2 , - COOH , halo ( C1 - C4 ) 
alkylC ( OH ) 2 - , ( C , - C4 ) alkoxy ( CZ - C4 ) alkoxy , ( C1 - C4 ) 
alkyls02 ( CZ - C4 ) alkylSO2NHC ( O ) - , ( C , - C4 ) alkylC 
( O ) NH , ( ( C / - C4 ) alkyl ) ( ( C / - C2 ) alkyl ) NC ( O ) - , ( C1 - C4 ) 
alkylOC ( O ) - , ( C , - C4 ) alkylC ( O ) N ( C , - C4 ) alkyl ) - , ( C , - CA ) 
alkylNHC ( O ) - , ( C - C4 ) alkoxy ( C2 - C4 ) alkylNHC ( O ) - , 
( C , - C _ ) alkoxy ( C2 - C2 ) alky1C ( O ) NH ( C , - C4 ) alkoxy ( C2 
C4 ) alkylNHC ( O ) NH — , ( C , - C4 ) alkylsO2 ( C2 - C4 ) alkylNHC 
( 0 ) — , ( C , - CA ) alkylNHC ( O ) NH — , ( C , - C4 ) alkylOC ( O ) 
NH — , hydroxy ( C , - C4 ) alkylOC ( O ) NH — , 5 - 6 membered 
heterocycloalkyl - C ( O ) - , 5 - 6 membered heterocycloalkyl 
( C / - C _ ) alkyl - NHC ( O ) - , 5 - 6 membered heterocycloalkyl 
( C1 - C4 ) alkoxy - , 3 - 6 membered cycloalkyl , 5 - 6 membered 
heteroaryl , or 5 - 6 membered heteroaryl - C ( O ) NH , 
[ 0098 ] wherein said 3 - 6 membered cycloalkyl , 5 - 6 mem 
bered heterocycloalkyl and 5 - 6 membered heteroaryl are 
optionally substituted by 1 or 2 substituents each indepen 
dently selected from the group consisting of ( C1 - C4 ) alkyl 
and — ( C - C . ) alkyl - CN ; 
[ 0099 ] and the other of R2 and R3 is halogen , cyano or 
( C . - C . ) alkyl . 
[ 0100 ] In one embodiment of the compounds of this 
invention , one of R2 and R is halogen , cyano , ( C , - C . ) alkyl , 
halo ( C , - C _ ) alkyl , ( C , - C . ) alkoxy , hydroxyl , B ( OH ) 2 , 
COOH , halo ( C - C4 ) alky1C ( OH ) 2 - , ( C , - C _ ) alkoxy ( C1 

C _ ) alkoxy , ( C , - C4 ) alkyls02 – , ( C - C4 ) alkylsO NHC 
( 0 ) , ( C , - C4 ) alkylC ( O ) NH ( ( C / - C4 ) alkyl ) ( ( C2 - C4 ) 
alkyl ) NC ( O ) - , ( C , - C4 ) alkylOC ( O ) - , ( CZ - C4 ) alkylC ( O ) N 
( C - C4 ) alkyl ) - , ( C - C4 ) alkylNHC ( O ) , ( C , - C4 ) alkoxy ( C2 
C4 ) alkylNHC ( O ) - , ( C , - C4 ) alkoxy ( C2 - C4 ) alkylC ( O ) 
NH? , ( C - C ) alkoxy ( C , C , alkylNHC ( O ) NH , ( CLC ) 
alkylSO2 ( C2 - C4 ) alkylNHC ( O ) , ( C , - C4 ) alkylNHC ( O ) 
NH — , ( C , - C _ ) alkylOC ( O ) NH — , hydroxy ( CZ - C4 ) alkylOC 
( O ) NH , 5 - 6 membered heterocycloalkyl - C ( O ) - , 5 - 6 
membered heterocycloalkyl - ( C ) - C4 ) alkyl - NHC ( O ) - , 5 - 6 
membered heterocycloalkyl - ( C - C4 ) alkoxy - , 5 - 6 membered 
heteroaryl , or 5 - 6 membered heteroaryl - C ( O ) NH , 
[ 0101 ] wherein said 5 - 6 membered heterocycloalkyl and 
5 - 6 membered heteroaryl are optionally substituted by 1 or 
2 substituents each independently selected from the group 
consisting of ( C - C4 ) alkyl and ( C1 - C4 ) alkyl - CN ; 
[ 0102 ] and the other of R2 and R² is halogen or ( C2 - C6 ) 
alkyl . 
[ 0103 ] In another embodiment , R2 is halogen , cyano , ( C 
C . ) alkyl , ( C - C . ) alkoxy , halo ( CZ - C4 ) alkoxy , hydroxyl , 
B ( OH ) 2 , COOH , halo ( C2 - C4 ) alkylC ( OH ) 2 - , ( C1 - C4 ) 
alkoxy ( C1 - C4 ) alkoxy , 3 - 5 membered cycloalkyl , or 5 - 6 
membered heteroaryl , wherein said 3 - 5 membered 
cycloalkyl or 5 - 6 membered heteroaryl is optionally substi 
tuted by a ( C7 - C3 ) alkyl substituent ; and Zº is CH or CR and 
R3 is cyano , ( C . - C . ) alkyl , or a 5 - 6 membered heteroaryl , 
optionally substituted by a ( C , - CZ ) alkyl substituent . In 
another embodiment , R² is halogen , cyano , ( C , - C . ) alkyl , 
hydroxyl , B ( OH ) 2 , COOH , halo ( C , - C4 ) alkylC ( OH ) 2 - , 
( C - C4 ) alkoxy ( C , - C4 ) alkoxy , or 5 - 6 membered heteroaryl , 
wherein said 5 - 6 membered heteroaryl is optionally substi 
tuted by a ( C , - CZ Jalkyl substituent ; and Z is CH . 
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[ 0104 ] In another embodiment , R3 is halogen , ( C . - C . ) 
alkyl , halo ( C1 - C4 ) alkyl , ( C , - C . ) alkoxy , halo ( C , - C . ) alkoxy , 
B ( OH ) 2 , COOH , ( C , - C4 ) alky1802 – ( C1 - C4 ) 
alkylSO , NHC ( O ) , ( CC , alkylC ( O ) NH , ( ( C1 - C2 ) 
alkyl ) ( ( C / - C4 ) alkyl ) NC ( O ) , ( C , - C4 ) alkylOC ( O ) - , ( C 
C4 ) alkylC ( O ) N ( C , - C4 ) alkyl ) - , ( C2 - C4 ) alkoxy ( C2 - C4 ) 
alkylNHC ( O ) NH , ( C , - C4 ) alkylSO ( C2 - C4 ) alkylNHC 
( 0 ) , ( C , - C4 ) alkylNHC ( O ) NH , ( C2 - C4 ) alky10C ( 0 ) 
NH — , hydroxy ( C2 - C4 ) alkylOC ( O ) NH , 5 - 6 membered 
heterocycloalkyl - C ( O ) - , 5 - 6 membered heterocycloalkyl 
( C , - C4 ) alkyl - NHC ( O ) - , 5 - 6 membered heterocycloalkyl 
( C1 - C4 ) alkoxy - , 5 - 6 membered heteroaryl , or 5 - 6 membered 
heteroaryl - C ( O ) NH , herein said 5 - 6 membered heterocy 
cloalkyl and 5 - 6 membered heteroaryl are optionally sub 
stituted by ( C2 - C3 ) alkyl or ( C , - CZ ) alkyl - CN ; and Z ? is 
CH . 
[ 0105 ] In another embodiment , R * is halogen , ( C , - C6 ) 
alkyl , halo ( C , - C4 ) alkyl , ( C , - C . ) alkoxy , B ( OH ) 2 , COOH , 
( C , - C4 ) alkyls0 , – , ( C , - CA ) alkylSO NHC ( O ) - , ( C - CA ) 
alkylC ( O ) NH — , ( ( C1 - C4 ) alkyl ) ( ( C / - C4 ) alkyl ) NC ( O ) - , 
( C - C ) alkylOC ( O ) - , ( C1 - C4 ) alkylC ( O ) N ( CZ - C4 ) alkyl ) - , 
( C2 - C4 ) alkoxy ( C2 - C4 ) alkylNHC ( O ) NH ( C2 - C4 ) 
alkylso ( C2 - C4 ) alkylNHC ( O ) - , ( C , - C4 ) alkylNHC ( O ) 
NH , ( C , - C4 ) alkylOC ( O ) NH — , hydroxy ( C - C4 ) alky1oC 
( O ) NH , 5 - 6 membered heterocycloalkyl - C ( O ) - , 5 - 6 
membered heterocycloalkyl - ( CZ - C4 ) alkyl - NHC ( O ) - , 5 - 6 
membered heterocycloalkyl - ( C ) - C4 ) alkoxy - , 5 - 6 membered 
heteroaryl , or 5 - 6 membered heteroaryl - C ( O ) NH , herein 
said 5 - 6 membered heterocycloalkyl and 5 - 6 membered 
heteroaryl are optionally substituted by ( C , - CZ ) alkyl or 
— ( C2 - C3 ) alkyl - CN ; and Zº is CH . 
[ 0106 ] In specific embodiments , R2 is fluoro , chloro , 
bromo , - CN , — CHz , OCHz , OCHF2 , - OH , B ( OH ) 2 , 
CF3C ( OH ) 2 - , CH3OCH CH20 , cyclopropyl , 5H - tetra 
zol - 5 - yl , pyrazol - 3 - yl , or 5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl . 
[ 0107 ] In other specific embodiments , R2 is fluoro , chloro , 
bromo , CN , CH3 , OH , B ( OH ) 2 , CF3C ( OH ) 2 - , 
CHZOCH CH20 , 5H - tetrazol - 5 - yl , pyrazol - 3 - yl , or 
5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl . 
[ 0108 ] In another specific embodiment , R2 is chloro , 
bromo , — CN , CH , OH , B ( OH ) , CF C ( OH ) , — , 
CH OCH2CH20 , 5H - tetrazol - 5 - yl , pyrazol - 3 - yl , or 
5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl . 
[ 0109 ] In specific embodiments , R3 is fluoro , chloro , 
bromo , CN , OCHz , — OCHF2 , B ( OH ) 2 , — COOH , 
CH , SO , , CH , SO , NHC ( O ) , CH?C ( O ) NH , ( CH? ) 
CNC ( 0 ) , CH , OC ( O ) , ( CH3 ) COÀN ( CH? ) , 
HOCH2CH2C ( O ) NH? , CH?OCH2CH NHC ( O ) NH , 
CH , SO?CH CHANHCO ) , CH?CH NHC ( O ) NH , 
CH3OC ( O ) NH - , morpholin - 4 - yl - C0 — , pyrrolidin - 1 - yl 
CH CH NHC ( O ) , pyridin - 2 - yl , tetrahydrofuran - 2 - yl 
CH20 , pyrrolidin - 1 - yl - CH2CH20 , tetrazol - 5 - yl , 1 - ( 2 
cyanoethyl ) - tetrazol - 5 - yl , pyrazol - 1 - yl , pyrazol - 3 - yl , 
pyrazol - 4 - yl , 1 - methyl - pyrazol - 3 - yl , 1 - methyl - pyrrol - 4 - yl 
C ( O ) NH — , 5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl , or 5 - oxo - 4 , 5 - di 
hydro - 1 , 3 , 4 - oxadiazol - 2 - yl . 
[ 0110 ] In other specific embodiments , R3 is fluoro , chloro , 
bromo , OCHZ , B ( OH ) 2 , COOH , CH2SO2 - , 
CH , SONHC ( O ) , CH?C ( O ) NH , ( CH? ) NC ( O ) , 
CH , OC ( O ) , ( CH , C ( O ) N ( CH ) , HOCH2CH2C ( 0 ) 

CHOCH2CHANHC ( O ) NH , 
CH , SO , CH , CH , NHC ( O ) , CH?CH NHC ( O ) NH , 
CH3OC ( O ) NH — , morpholin - 4 - yl - C0 — , pyrrolidin - 1 - yl 
CH , CHANHC ( O ) , tetrahydrofuran - 2 - yl - CH20 , pyrroli 

din - 1 - yl - CH2CH20 - , tetrazol - 5 - yl , 1 - ( 2 - cyanoethyl ) - tetra 
zol - 5 - yl , pyrazol - 1 - yl , pyrazol - 3 - yl , 1 - methyl - pyrazol - 3 - yl , 
1 - methyl - pyrrol - 4 - yl - C ( O ) NH - , 5 - methyl - 1 , 3 , 4 - oxadi 
azol - 2 - yl , or 5 - oxo - 4 , 5 - dihydro - 1 , 3 , 4 - oxadiazol - 2 - yl . 
[ 0111 ] In still other embodiments , R3 is fluoro , chloro , 
bromo , OCHz , B ( OH ) 2 , COOH , CH280 , — , 
CH , SO , NHC ( O ) , CH , C ( O ) NH , ( CH3 ) 2NC ( 0 ) , 
CH , OC ( 0 ) , ( CH3 ) COO ) N ( CH? ) , HOCH2CH2C ( O ) 
NH CH?OCH , CH , NHC ( O ) NH , 
CH , SO , CH , CH , NHC ( O ) , CH?CH NHC ( O ) NH , 
CH2OC ( O ) NH — , morpholin - 4 - yl - C0 — , pyrrolidin - 1 - yl 
CH2CH2NHC ( O ) - , tetrahydrofuran - 2 - yl - CH20 - , pyrroli 
din - 1 - yl - CH2CH20 , tetrazol - 5 - yl , 1 - ( 2 - cyanoethyl ) - tetra 
zol - 5 - yl , pyrazol - 1 - yl , pyrazol - 3 - yl , 1 - methyl - pyrazol - 3 - yl , 
1 - methyl - pyrrol - 4 - yl - C ( O ) NH — , or 5 - oxo - 4 , 5 - dihydro - 1 , 3 , 
4 - oxadiazol - 2 - yl . 
[ 0112 ] In one embodiment of the compounds of this 
invention , R4 is fluoro , chloro , methyl , or trifluoromethyl . In 
another embodiment , R4 is fluoro . In yet another embodi 
ment , R * is methyl . 
[ 0113 ] In one embodiment of the compounds of this 
invention , RS is H . In another embodiment , R is methyl . 
[ 0114 ] In one embodiment of the compounds of this 
invention , A is phenyl , 5 - 6 membered heteroaryl , or 5 - 6 
membered heterocycloalkyl , wherein the carbonyl moiety 
and L are substituted 1 , 3 on ring A . 
[ 0115 ] In another embodiment , A is a 5 membered het 
eroaryl containing one oxygen or sulfur atom and optionally 
containing one or two nitrogen atoms ; specifically A is furyl , 
thienyl , oxazolyl , isoxazolyl , thiazolyl , or oxadiazolyl ( more 
specifically , 1 , 2 , 4 - oxadiazolyl or 1 , 3 , 4 - oxadiazolyl ) . In 
another embodiment , A is a 5 membered heteroaryl contain 
ing one nitrogen atom and optionally containing one , two or 
three additional nitrogen atoms , specifically ; A is pyrrolyl , 
pyrazolyl , imidazolyl , triazolyl ( more specifically , 1 , 2 , 
3 - triazolyl or 1 , 2 , 4 - triazolyl ) or tetrazolyl . In selected 
embodiments , A is triazolyl . In yet embodiment of this 
invention , A is a 5 or 6 membered heterocycloalkyl specifi 
cally , A is piperidinyl or pyrrolidinyl . In a further embodi 
ment of this invention , A is a 6 membered aromatic group 
selected from phenyl and pyridyl . 
[ 0116 ] Another embodiment of this invention is directed 
to a compound according to Formula ( II ) : 

( II ) 

0 
71 

A 3 
IINH 42 

NH — , 

wherein : 
[ 0117 ] Al is C , 
[ 0118 ] A4 is C or N , 
[ 0119 ] and A² , A ' , and A are each independently selected 
from CH , CRA , O , S , N , NH and NR4 to form a furyl , 
thienyl , oxazolyl , isoxazolyl , thiazolyl , oxadiazolyl , pyrro 
lyl , pyrazolyl , imidazolyl , triazolyl or tetrazolyl ring moiety , 
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[ 0120 ] wherein said ring moiety contains 0 or 1 of CR4 
and NR4 ; and 
[ 0121 ] wherein X , Z ' , Z² , Z , Z4 , RS , L , and B are as 
defined herein , 
[ 0122 ] or a salt , particularly a pharmaceutically acceptable 
salt , thereof . 
0123 ] In selected embodiments , Al is C , A4 is C or N , and 
A ’ , A ' , and Aare each independently selected from CH , O , 
N , and NH to form an oxazolyl , isoxazolyl , oxadiazolyl , 
pyrrolyl , pyrazolyl , imidazolyl , triazolyl or tetrazolyl ring 
moiety . 
[ 0124 ] In other selected embodiments , Al and A4 are each 
C , and A² , A3 and As are each independently selected from 
N and NH to form a triazolyl ring moiety . 
[ 0125 ] Another embodiment of this invention , wherein A 
is piperidinyl or pyrrolidinyl , may be represented by For 
mula ( III ) : 

( III ) 
L - EB 

( R4 ) m 

A 10 

IllINH 

[ 0126 ] wherein s is or 1 , A10 is N and X , Z ' , 22 , 23 , 24 , 
R R4 , m , L , and B are as defined herein . In specific 
embodiments , m is O and A is an unsubstituted piperidinyl or 
pyrrolidinyl moiety . 
[ 0127 ] In one embodiment of the compounds of this 
invention , m is 0 . In another embodiment , m is 1 and R4 is 
( C7 - C _ ) alkyl , specifically R4 is ( C1 - C2 ) alkyl . In selected 
embodiments , R4 is methyl . 
10128 ] A further embodiment of this invention , wherein A 
is phenyl , pyridinyl , or pyridinyl - N - oxide , may be repre 
sented by Formula ( IV ) : 

[ 0134 ] In one embodiment of the compounds of this 
invention , Lis 0 , S , NH , N ( CH? ) , CH , CH , CH , CH ( CH2 ) , 
CHF , CF2 , CH2O , CH N ( CH3 ) , CH _ NH , or CH ( OH ) . In 
another embodiment , L is O , S , N ( CH3 ) , CH , CH2CH2 , 
CH ( CH3 ) , CF2 , CH2O , CH N ( CH3 ) , or CH ( OH ) . In another 
embodiment , L is CH , O , CH , CH , CH _ NH , or CH N ( CH3 ) . 
In a further embodiment , L is N ( CH ) , CH ( CH3 ) , or 
CH ( OH ) . In another further embodiment , L is ( R ) CH 
( CHZ ) . In a still further embodiment , L is O , CH , , or NH . In 
one selected embodiment , L is 0 . In another selected 
embodiment , L is CH2 . 
[ 0135 ] In one embodiment of the compounds of this 
invention , B is an optionally substituted ( Cz - Cm ) cycloalkyl , 
phenyl , 5 - 6 membered heteroaryl , or 5 - 6 membered hetero 
cycloalkyl ; wherein said ( C3 - C . ) cycloalkyl , phenyl , 5 - 6 
membered heteroaryl , or 5 - 6 membered heterocycloalkyl is 
unsubstituted or is substituted by one or two substituents 
each independently selected from halogen , ( C1 - C4 ) alkyl , 
halo ( C , - C4 ) alkyl , ( C , - CA ) alkoxy , halo ( C - C ) alkoxy , nitro , 
and ( C , - C4 ) alkylC ( O ) - . In one embodiment of the com 
pounds of this invention , B is an optionally substituted 5 - 6 
membered heteroaryl or 5 - 6 membered heterocycloalkyl . In 
one embodiment , B is an optionally substituted pyrazolyl , 
thienyl , pyridinyl ( pyridyl ) , oxo - pyridyl , pyrimidinyl , isox 
azolyl , morpholinyl , tetrahydropyranyl or tetrahydrofuranyl , 
wherein the pyrazolyl , thienyl , pyridinyl ( pyridyl ) , Oxo 
pyridyl , pyrimidinyl , isoxazolyl , morpholinyl , tetrahydropy 
ranyl or tetrahydrofuranyl is optionally substituted by one or 
two independently selected ( C2 - C4 ) alkyl substituents . In 
another embodiment , Bis an optionally substituted pyra 
zolyl , thienyl , pyridinyl ( pyridyl ) , oxo - pyridyl , pyrimidinyl , 
isoxazolyl , morpholinyl , or tetrahydrofuranyl , wherein the 
pyrazolyl , thienyl , pyridinyl ( pyridyl ) , oxo - pyridyl , pyrim 
idinyl , isoxazolyl , morpholinyl , or tetrahydrofuranyl is 
optionally substituted by one or two independently selected 
( C7 - C4 ) alkyl substituents . In specific embodiments , B is 
thien - 2 - yl ( thiophen - 2 - yl ) , 5 - methyl - thien - 2 - yl ( 5 - methyl 
thiophen - 2 - yl ) , pyrazol - 1 - yl , 3 , 5 - dimethylpyrazol - 1 - yl , 
4 - methylpyrazol - 1 - yl , 3 , 5 - dimethylisoxazol - 4 - yl , tetrahy 
dropyran - 3 - yl , tetrahydrofuran - 2 - yl , morpholin - 4 - yl , pyri 
din - 2 - yl , 2 - oxo - pyridin - 1 - yl , 6 - methylpyridin - 3 - yl , or 
2 - methylpyrimidin - 5 - yl . 
[ 0136 ] In other specific embodiments , B is thien - 2 - yl 
( thiophen - 2 - yl ) , 5 - methyl - thien - 2 - yl ( 5 - methyl - thiophen - 2 
yl ) , pyrazol - 1 - yl , 3 , 5 - dimethylpyrazol - 1 - yl , 4 - methylpyra 
zol - 1 - yl , 3 , 5 - dimethylisoxazol - 4 - yl , tetrahydrofuran - 2 - yl , 
morpholin - 4 - yl , pyridin - 2 - yl , 2 - oxo - pyridin - 1 - yl , 6 - methyl 
pyridin - 3 - yl , and 2 - methylpyrimidin - 5 - yl . 
[ 0137 ] In specific embodiments , B is thien - 2 - yl , pyrazol 
1 - yl , 3 , 5 - dimethylpyrazol - 1 - yl , 4 - methylpyrazol - 1 - yl , 3 , 5 
dimethylisoxazol - 4 - yl , tetrahydrofuran - 2 - yl , morpholin - 4 
yl , pyridin - 2 - yl , 2 - oxo - pyridin - 1 - yl , 6 - methylpyridin - 3 - yl , 
and 2 - methylpyrimidin - 5 - yl . 
[ 0138 ] In another embodiment of the compounds of this 
invention , B is unsubstituted ( Cz - C cycloalkyl or phenyl . 
In a selected embodiment of this invention , B is unsubsti 
tuted cyclopropyl , cyclobutyl , cyclopentyl or cyclohexyl . In 
a specific embodiment , B is unsubstituted cyclopentyl or 
cyclohexyl . In another selected embodiment of the com 
pounds of this invention , B is unsubstituted phenyl . 
[ 0139 ] In another selected embodiment , B is substituted 
phenyl . In one embodiment , B is phenyl , substituted by 1 or 
2 substituents independently selected from halogen , ( C , - C4 ) 
alkyl , halo ( C , - C4 ) alkyl , ( C , - C4 ) alkoxy , halo ( C , - C4 ) alkoxy , 

( IV ) 

N 

PAS 
11111NH A6 - A7 

' N 
Pomon 

wherein : 
[ 0129 ] A ” , A ' , A8 , and Aº are each CH ; 
[ 0130 ] one of A " , A ' , A8 , and Aº is CR4 and the others of 
A® , A ” , AS , and Aº are CH ; 
[ 0131 ] one of A " , A ' , AS , and Aº is N and the others of A " , 
A ’ , A8 , and Aº are CH ; 
[ 0132 ] one of A " , A ' , AS , and Aº is N O and the other of 
A “ , A ' , A8 , and Aº are CH ; 
[ 0133 ] and X , Z ' , Z2 , Z3 , Z4 , RS , L , and B are as defined 
herein . 
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nitro , and ( C1 - C4 ) alkylC ( O ) — . In other embodiments , B is 
phenyl , substituted by 1 or 2 substituents independently 
selected from halogen , ( C1 - C3 ) alkyl and ( C2 - C3 ) alkoxy . In 
specific embodiments , B is phenyl , substituted by a sub 
stituent selected from fluoro , chloro , bromo , iodo , nitro , 
methyl , ethyl , isopropyl , trifluoromethyl , methoxy , and 
- COCHz . In specific embodiments , B is phenyl , substituted 
by 1 or 2 substituents independently selected from iodo , 
fluoro , chloro , bromo , methyl and methoxy . 
10140 ] In one selected embodiment , B is phenyl , substi 
tuted by 1 or 2 substituents independently selected from 
fluoro , chloro , bromo , and methyl , specifically B is phenyl , 
substituted by 1 or 2 fluoro substituents . In specific embodi 
ments , B is cyclopentyl , cyclohexyl , 2 - methylphenyl , 
4 - methylphenyl , 2 - trifluoromethylphenyl , 2 - fluorophenyl , 
3 - fluorophenyl , 4 - fluorophenyl , 2 - iodophenyl , 3 - bromophe 
nyl , 4 - bromophenyl , 4 - chlorophenyl , 2 , 5 - difluorophenyl , 
2 , 4 - difluorophenyl , 3 , 4 - difluorophenyl , 3 , 5 - difluorophenyl , 
or 4 - methoxyphenyl . In other embodiments , B is 2 , 3 - difluo 
rophenyl or 2 , 6 - difluorophenyl . 
[ 0141 ] In one embodiment of the compounds of this 
invention , the moiety - L - B is ( Cz - C ) alkyl , ( Cz - C ) alkoxy , 
halo ( Cz - C . ) alkoxy , ( Cz - C . ) alkenyl , or ( C3 - C . ) alkenyloxy . 
In another embodiment , the moiety - L - B is ( C2 - C Jalkyl , 
( C3 - C . ) alkoxy , or ( C3 - C5 ) alkenyloxy . In specific embodi 
ments , - L - B is OCH CH = CH , , 

_ CH2CH2CH2CH2CH3 , OCH CH2CH2CH3 , 
- CH2CH2CH3 , CH2CH ( CH3 ) 2 or — CH2CH2CH ( CH3 ) 2 . 

In other specific embodiments , - L - B is OCH CH = CH2 , 
- CH2CH2CH2CH2CH3 , - OCH2CH2CH2CH3 , 
CH2CH2CH3 , or CH2CH ( CH3 ) 2 

10142 ] Representative compounds of this invention 
include the compounds of the Examples . It will be appre 
ciated that the present invention encompasses compounds of 
Formula ( I ) as the free base and as salts thereof , for example 
as a pharmaceutically acceptable salt thereof . In one 
embodiment the invention relates to compounds of Formula 
( I ) in the form of a free base . In another embodiment the 
invention relates to compounds of Formula ( I ) in the form of 
a salt , particularly , a pharmaceutically acceptable salt . It will 
be further appreciated that , in one embodiment , the inven 
tion relates to compounds of the Examples in the form of a 
free base . In another embodiment the invention relates to 
compounds of the Examples in the form of a salt , particu 
larly , a pharmaceutically acceptable salt . 
[ 0143 ] Specifically , this invention is directed to ( S ) - 5 
benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide ; ( S ) - 5 
benzyl - N - ( 6 - fluoro - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 
carboxamide ; and 5 - benzyl - N - ( 7 - bromo - 2 - oxo - 2 , 3 , 4 , 5 
tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 
carboxamide , or a saltthereof , particularly a 
pharmaceutically acceptable salt , thereof . Specifically , this 
invention is directed to ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 
3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - tri 
azole - 3 - carboxamide ; ( S ) - 5 - benzyl - N - ( 6 - fluoro - 5 - methyl 
4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 
2 , 4 - triazole - 3 - carboxamide ; or 5 - benzyl - N - ( 7 - bromo - 2 
oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 
triazole - 3 - carboxamide , or a pharmaceutically acceptable 
salt , thereof . 
[ 0144 ] More specifically , this invention is directed to 
( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide 
and ( S ) - 5 - benzyl - N - ( 7 - chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide , or a 
pharmaceutically acceptable salt thereof . 

[ 0145 ] This invention is directed to ( S ) - 5 - benzyl - N - ( 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 
yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide or a salt , particularly a 
pharmaceutically acceptable salt , thereof . Accordingly , one 
particular compound of the invention is ( S ) - 5 - benzyl - N - ( 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 
yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide ( free base ) . In another 
embodiment , the compound of the invention is a salt of 
( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide . In 
another embodiment , the compound of the invention is a 
pharmaceutically acceptable salt of ( S ) - 5 - benzyl - N - ( 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 
yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide . In another embodi 
ment , the compound of the invention is a base - addition salt 
of ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide . In 
still another embodiment , the compound of the invention is 
a crystalline form of anhydrous ( S ) - 5 - benzyl - N - ( 5 - methyl 
4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 
2 , 4 - triazole - 3 - carboxamide ( free base ) characterized by the 
PXRD pattern of FIG . 7 . In yet another embodiment , a 
particular compound of the invention is a crystalline form of 
anhydrous ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahy 
drobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - car 
boxamide ( free base ) characterized by the diffraction data in 
Table 1 . 
[ 0146 ] This invention is directed ( S ) - 5 - benzyl - N - ( 7 
chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) 
4H - 1 , 2 , 4 - triazole - 3 - carboxamide , or a salt , particularly a 
pharmaceutically acceptable salt , thereof . Accordingly , one 
particular compound of the invention is ( S ) - 5 - benzyl - N - ( 7 
chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) 
4H - 1 , 2 , 4 - triazole - 3 - carboxamide ( free base ) . In another 
embodiment , the compound of the invention is a salt of 
( S ) - 5 - benzyl - N - ( 7 - chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide . In 
another embodiment , the compound of the invention is a 
pharmaceutically acceptable salt of ( S ) - 5 - benzyl - N - ( 7 
chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) 
4H - 1 , 2 , 4 - triazole - 3 - carboxamide . In another embodiment , 
the compound of the invention is a base - addition salt of 
( S ) - 5 - benzyl - N - ( 7 - chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide . 
0147 ] In a specific embodiment , this invention is directed 
to a compound of Formula ( I ) wherein : 
[ 0148 ] X is O , S , SO , SO2 , NH , CO , CH , , or N ( CH3 ) ; 
[ 0149 ] Y is CH , or CH2CH2 ; 
[ 0150 ] Z ' , Z2 , Z3 , and Z4 are each CH ; or Z is CR and 
Z ? , Z and Z4 are each CH ; or Z ' , Z2 , and Z4 are each CH 
and Zº is CR ' ; or Z1 , 2 , and Z4 are each CH and Zº is CR ; 
or Z ' , z ? , and Z are each CH and Z4 is CR4 ; or Z ' and Z 
are CH , Z is CR , and Zº is CR4 ; or Z ' and Z4 are CH , Z ? 
is CR , and Z3 is CR ? ; or Z and Z are CH , Z2 is CRP , and 
Zº is CR4 ; or Z ' is CH , Z2 is CR ? , Z is CR " , and Z4 is CR4 ; 
or Z and Z are both N , Z2 is CH and Z4 is CH or CR4 ; or 
z and Z3 are both N , Z2 is CH or CR2 and Z4 is CH ; or Z 
is N , Z2 is CR7 and Z and Z4 are CH ; or Zº is N , and Z2 , Z3 
and Z4 are CH ; 
[ 0151 ] R ' is methyl , 
[ 0152 ] R2 is fluoro , chloro , bromo , CN , CH3 , 
OCHZ , OCHF2 , OH , B ( OH ) 2 , CF3C ( OH ) 2 - , 

CHZOCH CH20 - , cyclopropyl , 5H - tetrazol - 5 - yl , pyrazol 
3 - yl , or 5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl ; 
[ 0153 ] R3 is fluoro , chloro , bromo , CN , OCH3 , 
LOCHF ) , B ( OH ) 2 , – COOH , CH , SO , , CH SOUNHC 

( 0 ) , CHEC ( O ) NH , ( CH3 ) 2NC ( O ) , CH?OC ( O ) , 
( CH3 ) C ( O ) N ( CH3 ) , HOCH2CH2C ( O ) NH , 
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CH , OCH - CHINHCO ) NH , CH , SO?CH , CHANHC 
( O ) , CH?CH NHC ( O ) NH , CH3OC ( O ) NH , morpho 
lin - 4 - yl - CO - , pyrrolidin - 1 - yl - CH2CHANHC ( O ) , pyri 
din - 2 - yl , tetrahydrofuran - 2 - yl - CH20 - , pyrrolidin - 1 - yl 
CH2CH20 , tetrazol - 5 - yl , 1 - ( 2 - cyanoethyl ) - tetrazol - 5 - yl , 
pyrazol - 1 - yl , pyrazol - 3 - yl , pyrazol - 4 - yl , 1 - methyl - pyrazol 
3 - yl , 1 - methyl - pyrrol - 4 - yl - C ( O ) NH — , 5 - methyl - 1 , 3 , 4 - ox 
adiazol - 2 - yl , or 5 - oxo - 4 , 5 - dihydro - 1 , 3 , 4 - oxadiazol - 2 - yl ; 
[ 0154 ] R4 is fluoro , chloro , methyl , or trifluoromethyl ; 
[ 0155 ] R $ is H or methyl ; 
[ 0156 ] A is furyl , thienyl , oxazolyl , isoxazolyl , thiazolyl , 
1 , 2 , 4 - oxadiazolyl , 1 , 3 , 4 - oxadiazolyl , pyrrolyl , pyrazolyl , 
imidazolyl , 1 , 2 , 3 - triazolyl , 1 , 2 , 4 - triazolyl , tetrazolyl , 
piperidinyl , pyrrolidinyl , phenyl or pyridyl ; 
[ 0157 ] mis 0 or m is 1 and R4 is methyl ; 
[ 0158 ] L is O , S , N ( CH? ) , CH , CH?CH , CH ( CH3 ) , 

( R ) CH ( CH3 ) , CF2 , CH , O , CH _ N ( CH3 ) , or CH ( OH ) ; and 
B is thien - 2 - yl , 5 - methyl - thien - 2 - yl , pyrazol - 1 - yl , 3 , 5 - dim 
ethylpyrazol - 1 - yl , 4 - methylpyrazol - 1 - yl , 3 , 5 - dimethylisox 
azol - 4 - yl , tetrahydropyran - 3 - yl , tetrahydrofuran - 2 - yl , mor 
pholin - 4 - yl , pyridin - 2 - yl , 2 - oxo - pyridin - 1 - yl , 
6 - methylpyridin - 3 - yl , 2 - methylpyrimidin - 5 - yl , cyclopentyl , 
cyclohexyl , phenyl , 2 - methylphenyl , 4 - methylphenyl , 2 - tri 
fluoromethylphenyl , 2 - fluorophenyl , 3 - fluorophenyl , 4 - fluo 
rophenyl , 2 - iodophenyl , 3 - bromophenyl , 4 - bromophenyl , 
4 - chlorophenyl , 2 , 5 - difluorophenyl , 2 , 4 - difluorophenyl , 3 , 4 
difluorophenyl , 3 , 5 - difluorophenyl , 4 - methoxyphenyl , 2 , 3 
difluorophenyl or 2 , 6 - difluorophenyl ; 
[ 0159 ] or - L - B - RB is OCH , CH = CH2 , 
CH - CH - CH - CH - CH , JOCH - CH - CH - CH , 
CH2CH2CH3 , - CH2CH ( CH3 ) 2 or — CH2CH2CH ( CH3 ) 

imidazolyl , 1 , 2 , 3 - triazolyl , 1 , 2 , 4 - triazolyl , tetrazolyl , 
piperidinyl , pyrrolidinyl , phenyl or pyridyl ; 
[ 0171 ] m is 0 or m is 1 and R4 is methyl ; 
[ 0172 ] L is 0 , S , NICH ) , CH2 , CH3CH2 , CH ( CH3 ) , CF , , 
CH , O , CH N ( CH3 ) , or CH ( OH ) ; and 
[ 0173 ] B is thien - 2 - yl , 5 - methyl - thien - 2 - yl , pyrazol - 1 - yl , 
3 , 5 - dimethylpyrazol - 1 - yl , 4 - methylpyrazol - 1 - yl , 3 , 5 - dim 
ethylisoxazol - 4 - yl , tetrahydrofuran - 2 - yl , morpholin - 4 - yl , 
pyridin - 2 - yl , 2 - oxo - pyridin - 1 - yl , 6 - methylpyridin - 3 - yl , 
2 - methylpyrimidin - 5 - yl , cyclopentyl , cyclohexyl , phenyl , 
2 - methylphenyl , 4 - methylphenyl , 2 - trifluoromethylphenyl , 
2 - fluorophenyl , 3 - fluorophenyl , 4 - fluorophenyl , 2 - iodophe 
nyl , 3 - bromophenyl , 4 - bromophenyl , 4 - chlorophenyl , 2 , 5 
difluorophenyl , 2 , 4 - difluorophenyl , 3 , 4 - difluorophenyl , 3 , 5 
difluorophenyl , or 4 - methoxyphenyl ; 
[ 0174 ] or - L - B — RB is OCH2CH = CH2 , 
CH - CH - CH - CH - CH , LOCH - CH - CH - CH , , 

- CH2CH2CH3 , - CH2CH ( CH3 ) 2 or - CH2CH2CH ( CH3 ) 

[ 0160 ] or a salt , particularly , a pharmaceutically accept 
able salt thereof . 
[ 0161 ] In another specific embodiment , this invention is 
directed to a compound of Formula ( I ) wherein : 
[ 0162 ] X is O , S , SO , SO2 , NH , CO , CH2 , or N ( CH3 ) ; 
[ 0163 ] Y is CH , or CH2CH2 ; 
[ 0164 ] Z ' , Z2 , Z , and Z4 are each CH ; or Z1 is CR1 and 
Z2 , Z3 and 24 are each CH ; or Z1 , Z² , and Z4 are each CH 
and Z is CR ? ; or Z1 , Z , and Z4 are each CH and Z2 is CR ? ; 
or Z ' , Z ? , and Z are each CH and Z4 is CR4 ; or Z ' and Z 
are CH , 22 is CR , and Z4 is CR4 ; or Z ' and Z are both N , 
Z2 is CH and Z4 is CH or CR4 ; or Z1 is N , Z2 is CR4 and Z3 
and Z4 are CH ; or Zº is N , and Z² , 2 and Z4 are CH ; 
[ 0165 ] Rl is methyl , 
[ 0166 ] R2 is fluoro , chloro , bromo , CN , CHz , OH , 
B ( OH ) 2 , CF2C ( OH ) 2 - , CH , OCH CH20 , 5H - tetrazol - 5 
yl , pyrazol - 3 - yl , or 5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl ; 
[ 0167 ] R3 is fluoro , chloro , bromo , OCH3 , B ( OH ) 2 , 
– COOH , CH , SO , , CH , SO , NHC ( O ) - , CHC ( O ) 
NH? , ( CH3 ) 2NC ( O ) , CH3OC ( O ) … , ( CH3 ) C ( O ) N 
( CH? ) , HOCH2CH2C ( O ) NH , CH , OCH - CH NHC ( 0 ) 
NH? , CH2SO , CHÚCH NHC ( O ) , CH?CH NHC ( O ) 
NH? , CHOC ( O ) NH , morpholin - 4 - yl - CO - , pyrrolidin 
1 - yl - CH - CH - NHC ( O ) - , tetrahydrofuran - 2 - yl - CH20 , 
pyrrolidin - 1 - yl - CH2CH20 - , tetrazol - 5 - yl , 1 - ( 2 - cyano 
ethyl ) - tetrazol - 5 - yl , pyrazol - 1 - yl , pyrazol - 3 - yl , 1 - methyl 
pyrazol - 3 - yl , 1 - methyl - pyrrol - 4 - yl - C ( O ) NH - , 5 - methyl - 1 , 
3 , 4 - oxadiazol - 2 - yl , or 5 - oxo - 4 , 5 - dihydro - 1 , 3 , 4 - oxadiazol - 2 

[ 0175 ] or a salt , particularly , a pharmaceutically accept 
able salt thereof . 
[ 0176 ] In another specific embodiment , this invention is 
directed to a compound of Formula ( I ) wherein : 
[ 0177 ] X is O , CH , NH or N ( CH3 ) ; 
[ 0178 ] Y is CH , or CH2CH2 ; 
[ 0179 ] Z ' , Z2 , Z , and Z4 are each CH ; or Z1 is CR1 and 
Z ? , 7 and Z4 are each CH ; or Z ' , 22 , and Z4 are each CH 
and Z ’ is CR ? ; or Z1 , Z , and Z4 are each CH and Zº is CR2 ; 
or Z ' , Z ? , and Z are each CH and Z4 is CR4 ; or Z and Z 
are CH , Z is CR ? , and Z4 is CR4 ; or z ' and Z are both N , 
Z2 is CH and Z4 is CH or CR4 ; or Zl is N , Z2 is CR4 and Z3 
and Z4 are CH ; or Zº is N , and Z2 , Z3 and Z4 are CH ; 
[ 0180 ] Rl is methyl , 
[ 0181 ] R² is chloro , bromo , CN , CH3 , OH , B ( OH ) 
2 , CF2C ( OH ) 2 - , CH3OCH CH20 , 5H - tetrazol - 5 - yl , 
pyrazol - 3 - yl , or 5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl ; 
[ 0182 ] R3 is fluoro , chloro , bromo , - OCH3 , B ( OH ) 2 , 
COOH , CH2SO3 - , CH2SO2NHC ( O ) , CH2C ( O ) 

NH? , ( CH3 ) 2NC ( O ) , CH?OC ( O ) , ( CH , C ( OÀN 
( CH , J , HOCH2CH2C ( O ) NH , CH , OCH , CH , NHC ( O ) 
NH? , CHSO , CH , CHANHC ( O ) , CH , CHANHCOO ) 
NH? , CH?OC ( O ) NH , morpholin - 4 - yl - CO2 , pyrrolidin 
1 - yl - CH - CH - NHC ( O ) … , tetrahydrofuran - 2 - yl - CH20 , 
pyrrolidin - 1 - yl - CH2CH20 , tetrazol - 5 - yl , 1 - ( 2 - cyano 
ethyl ) - tetrazol - 5 - yl , pyrazol - 1 - yl , pyrazol - 3 - yl , 1 - methyl 
pyrazol - 3 - yl , 1 - methyl - pyrrol - 4 - yl - C ( O ) NH — , or 5 - oxo - 4 , 
5 - dihydro - 1 , 3 , 4 - oxadiazol - 2 - yl ; 
[ 0183 ] R4 is fluoro or methyl ; 
[ 0184 ] A is furyl , thienyl , oxazolyl , isoxazolyl , thiazolyl , 
1 , 2 , 4 - oxadiazolyl , 1 , 3 , 4 - oxadiazolyl , pyrrolyl , pyrazolyl , 
imidazolyl , 1 , 2 , 3 - triazolyl , 1 , 2 , 4 - triazolyl , tetrazolyl , 
piperidinyl , pyrrolidinyl , phenyl or pyridyl ; 

[ 0185 ) m is 0 or m is 1 and R4 is methyl ; 
[ 0186 ] Lis 0 , S , N ( CH , ) , CH , CHÚCH , CH ( CH3 ) , CF , , 
CH2O , CH N ( CH3 ) , or CH ( OH ) ; and 
[ 0187 ] B is thien - 2 - yl , pyrazol - 1 - yl , 3 , 5 - dimethylpyrazol 
1 - yl , 4 - methylpyrazol - 1 - yl , 3 , 5 - dimethylisoxazol - 4 - yl , tet 
rahydrofuran - 2 - yl , morpholin - 4 - yl , pyridin - 2 - yl , 2 - oxo 
pyridin - 1 - yl , 6 - methylpyridin - 3 - yl , 2 - methylpyrimidin - 5 - yl , 
cyclopentyl , cyclohexyl , phenyl , 2 - methylphenyl , 4 - meth 
ylphenyl , 2 - trifluoromethylphenyl , 2 - fluorophenyl , 3 - fluo 
rophenyl , 4 - fluorophenyl , 2 - iodophenyl , 3 - bromophenyl , 
4 - bromophenyl , 4 - chlorophenyl , 2 , 5 - difluorophenyl , 2 , 4 - di 
fluorophenyl , 3 , 4 - difluorophenyl , 3 , 5 - difluorophenyl , or 
4 - methoxyphenyl ; 

yl ; 
[ 0168 ] R4 is fluoro , chloro , methyl , or trifluoromethyl ; 
[ 0169 ] R is H or methyl ; 
[ 0170 ] A is furyl , thienyl , oxazolyl , isoxazolyl , thiazolyl , 
1 , 2 , 4 - oxadiazolyl , 1 , 3 , 4 - oxadiazolyl , pyrrolyl , pyrazolyl , 



US 2018 / 0098998 A1 Apr . 12 , 2018 

[ 0188 ] or - L - B is OCH CH = CH2 , 
- CH2CH2CH2CH2CH3 , - OCH2CH2CH2CH3 , 
CH2CH2CH3 , or - CH2CH ( CH3 ) 2 ; or a pharmaceutically 

acceptable salt thereof . 
[ 0189 ] In another specific embodiment , this invention is 
directed to a compound of Formula ( I ) wherein X is O or 
CHZ ; Y is CH2 ; Z ' , Z ? , and Z4 are each CH and Z3 is CR3 ; 
or Z ' , Z , and Z4 are each CH and Z2 is CR ? ; or Z ' , Z² , and 
Z are each CH and Z4 is CR4 ; or Z and Z are CH , Z2 is 
CR ? , and Z4 is CR4 ; R² is fluoro , chloro , bromo , or — CHz ; 
R ’ is 5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl ; R * is fluoro ; R * is H or 
methyl ; A is triazolyl ; m is 0 ; L is CH , ; and B is cyclopentyl 
or phenyl ; or a salt , particularly a pharmaceutically accept 
able salt thereof . 
[ 0190 ] The compounds of this invention contain one or 
more asymmetric centers ( also referred to as a chiral center ) , 
such as a chiral carbon , or a chiral — SO — moiety . The 
stereochemistry of the chiral carbon center present in com 
pounds of this invention is generally represented in the 
compound names and / or in the chemical structures illus 
trated herein . Compounds of this invention containing one 
or more chiral centers may be present as racemic mixtures , 
diastereomeric mixtures , enantiomerically enriched mix 
tures , diastereomerically enriched mixtures , or as 
enantiomerically or diastereomerically pure individual ste 
reoisomers . 
[ 0191 ] Individual stereoisomers of a compound of this 
invention may be resolved ( or mixtures of stereoisomers 
may be enriched ) using methods known to those skilled in 
the art . For example , such resolution may be carried out ( 1 ) 
by formation of diastereoisomeric salts , complexes or other 
derivatives ; ( 2 ) by selective reaction with a stereoisomer 
specific reagent , for example by enzymatic oxidation or 
reduction ; or ( 3 ) by gas - liquid or liquid chromatography in 
a chiral environment , for example , on a chiral support such 
as silica with a bound chiral ligand or in the presence of a 
chiral solvent . The skilled artisan will appreciate that where 
the desired stereoisomer is converted into another chemical 
entity by one of the separation procedures described above , 
a further step is required to liberate the desired form . 
Alternatively , specific stereoisomers may be synthesized by 
asymmetric synthesis using optically active reagents , sub 
strates , catalysts or solvents , or by converting one 
enantiomer to the other by asymmetric transformation . 
[ 0192 ] The invention also includes various deuterated 
forms of the compounds of this invention , a specific example 
of which is N - [ ( 3S ) - 7 - deuterio - 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 - tet 
rahydro - 1H - 1 - benzazepin - 3 - yl ) - 5 - ( phenylmethyl ) - 1H - pyra 
zole - 3 - carboxamide . Each available hydrogen atom attached 
to a carbon atom may be independently replaced with a 
deuterium atom . A person of ordinary skill in the art will 
know how to synthesize deuterated forms of the compounds 
of this invention . For example , a - deuterated a - amino acids 
are commercially available or may be prepared by conven 
tional techniques ( see for example : Elemes , Y . and Ragnars 
son , U . J . Chem . Soc . , Perkin Trans . 1 , 1996 , 6 , 537 - 40 ) . 
Employing such compounds may allow for the preparation 
of compounds in which the hydrogen atom at a chiral center 
is replaced with a deuterium atom . Other commercially 
available deuterated starting materials may be employed in 
the preparation of deuterated analogs of the compounds of 
this invention ( see for example : methyl - dz - amine available 
from Aldrich Chemical Co . , Milwaukee , Wis . ) , or they may 
be synthesized using conventional techniques employing 

deuterated reagents ( e . g . by reduction using lithium alumi 
num deuteride or sodium borodeuteride or by metal - halogen 
exchange followed by quenching with D20 or methanol - dz ) . 
[ 0193 ] The skilled artisan will appreciate that solvates 
( particularly , hydrates ) of a compound of Formula ( I ) , 
particularly a compound of any one of Formulas ( I - IV ) , 
including solvates of salts of a compound of Formula ( 1 ) , 
particularly a compound of any one of Formulas ( I - IV ) , may 
be formed when solvent molecules are incorporated into the 
crystalline lattice during crystallization . The present inven 
tion includes within its scope all possible stoichiometric and 
non - stoichiometric salt and / or hydrate forms . 
[ 0194 ] When a disclosed compound or its salt is named or 
depicted by structure , it is to be understood that the com 
pound or salt , including solvates ( particularly , hydrates ) 
thereof , may exist in crystalline forms , non - crystalline forms 
or a mixture thereof . The compound or salt , or solvates 
( particularly , hydrates ) thereof , may also exhibit polymor 
phism ( i . e . the capacity to occur in different crystalline 
forms ) . These different crystalline forms are typically known 
as “ polymorphs . ” It is to be understood that when named or 
depicted by structure , the disclosed compound , or solvates 
( particularly , hydrates ) thereof , also include all polymorphs 
thereof . Polymorphs have the same chemical composition 
but differ in packing , geometrical arrangement , and other 
descriptive properties of the crystalline solid state . Poly 
morphs , therefore , may have different physical properties 
such as shape , density , hardness , deformability , stability , and 
dissolution properties . Polymorphs typically exhibit differ 
ent melting points , IR spectra , and X - ray powder diffraction 
patterns , which may be used for identification . One of 
ordinary skill in the art will appreciate that different poly 
morphs may be produced , for example , by changing or 
adjusting the conditions used in crystallizing / recrystallizing 
the compound . It is well known and understood to those 
skilled in the art that the apparatus employed , humidity , 
temperature , orientation of the powder crystals , and other 
parameters involved in obtaining a powder X - ray diffraction 
( PXRD ) pattern may cause some variability in the appear 
ance , intensities , and positions of the lines in the diffraction 
pattern . A powder X - ray diffraction pattern that is “ substan 
tially in accordance ” with that of the Figure provided herein 
is a PXRD pattern that would be considered by one skilled 
in the art to represent a compound possessing the same 
crystal form as the compound that provided the PXRD 
pattern of the Figure . For example , the PXRD pattern may 
be identical to that of FIG . 7 , or more likely it may be 
somewhat different . Such a PXRD pattern may not neces 
sarily show each of the lines of the diffraction patterns 
presented herein , and / or may show a slight change in 
appearance , intensity , or a shift in position of said lines 
resulting from differences in the conditions involved in 
obtaining the data . A person skilled in the art is capable of 
determining if a sample of a crystalline compound has the 
same form as , or a different form from , a form disclosed 
herein by comparison of their PXRD patterns . For example , 
one skilled in the art can overlay a PXRD pattern of a sample 
of a crystalline form of anhydrous ( S ) - 5 - benzyl - N - ( 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 
yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide ( free base ) with the 
PXRD pattern of FIG . 7 , and using expertise and knowledge 
in the art , readily determine whether the PXRD pattern of 
the sample is substantially in accordance with the PXRD 
pattern of FIG . 7 . If the PXRD pattern is substantially in 
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[ 0199 ] Salts of the disclosed compounds containing a 
carboxylic acid or other acidic functional group can be 
prepared by reacting with a suitable base . Such a pharma 
ceutically acceptable salt may be made with a base which 
affords a pharmaceutically acceptable cation , which includes 
alkali metal salts ( especially sodium and potassium ) , alka 
line earth metal salts ( especially calcium and magnesium ) , 
aluminum salts and ammonium salts , as well as salts made 
from physiologically acceptable organic bases such as trim 
ethylamine , triethylamine , morpholine , pyridine , piperidine , 
picoline , dicyclohexylamine , N , N - dibenzylethylenedi 
amine , 2 - hydroxyethylamine , bis - ( 2 - hydroxyethyl ) amine , 
tri - ( 2 - hydroxyethyl ) amine , procaine , dibenzylpiperidine , 
dehydroabietylamine , N , N - bisdehydroabietylamine , glu 
camine , N - methylglucamine , collidine , choline , quinine , 
quinoline , and basic amino acids such as lysine and arginine . 
In one embodiment , the pharmaceutically acceptable base 
addition salt of a compound of Formula ( I ) is a sodium salt 
or a potassium salt thereof . 
[ 0200 ] Because the compounds of this invention are 
intended for use in pharmaceutical compositions it will 
readily be understood that they are each preferably provided 
in substantially pure form , for example at least 60 % pure , 
more suitably at least 75 % pure and preferably at least 85 % , 
especially at least 98 % pure ( % are on a weight for weight 
basis ) . Impure preparations of the compounds may be used 
for preparing the more pure forms used in the pharmaceu 
tical compositions . 

General Synthetic Methods 

accordance with FIG . 7 , the sample form can be readily and 
accurately identified as having the same form as the crys 
talline form of anhydrous ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo 
2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - tri 
azole - 3 - carboxamide ( free base ) described herein . Similarly , 
a person skilled in the art is capable of determining if a given 
diffraction angle ( expressed in ° 20 ) obtained from a PXRD 
pattern is at about the same position as a recited value . 
[ 01951 Because of their potential use in medicine , the salts 
of the compounds of Formula ( I ) , particularly a compound 
of any one of Formulas ( I - IV ) , are preferably pharmaceuti 
cally acceptable . Suitable pharmaceutically acceptable salts 
can include acid or base addition salts . 
[ 0196 ] As used herein , the term “ pharmaceutically accept 
able ” means a compound which is suitable for pharmaceu 
tical use . Salts and solvates ( e . g . hydrates and hydrates of 
salts ) of the compounds of the invention which are suitable 
for use in medicine are those wherein the counterion or 
associated solvent is pharmaceutically acceptable . Salts and 
solvates having non - pharmaceutically acceptable counteri 
ons or associated solvents are within the scope of the present 
invention , for example , for use as intermediates in the 
preparation of other compounds of the invention and their 
salts and solvates . 
[ 0197 ] Salts may be prepared in situ during the final 
isolation and purification of a compound of Formula ( 1 ) , 
particularly a compound of any one of Formulas ( I - IV ) . If a 
basic compound of Formula ( I - IV ) is isolated as a salt , the 
corresponding free base form of that compound may be 
prepared by any suitable method known to the art , including 
treatment of the salt with an inorganic or organic base , 
suitably an inorganic or organic base having a higher pK , 
than the free base form of the compound . Similarly , if a 
disclosed compound containing a carboxylic acid or other 
acidic functional group is isolated as a salt , the correspond 
ing free acid form of that compound may be prepared by any 
suitable method known to the art , including treatment of the 
salt with an inorganic or organic acid , suitably an inorganic 
or organic acid having a lower pK , than the free acid form 
of the compound . This invention also provides for the 
conversion of one salt of a compound of this invention , e . g . , 
a hydrochloride salt , into another salt of a compound of this 
invention , e . g . , a sulfate salt . 
[ 0198 ] Salts of the compounds of Formula ( I ) , particularly 
compounds of Formulas ( I - IV ) , containing a basic amine or 
other basic functional group may be prepared by any suit 
able method known in the art , such as treatment of the free 
base with an acid . Examples of pharmaceutically acceptable 
salts so formed include acetate , adipate , ascorbate , aspartate , 
benzenesulfonate , benzoate , camphorate , camphor - sulfonate 
( camsylate ) , caprate ( decanoate ) , caproate ( hexanoate ) , 
caprylate ( octanoate ) , carbonate , bicarbonate , cinnamate , 
citrate , cyclamate , dodecylsulfate ( estolate ) , ethane - 1 , 2 - dis 
ulfonate ( edisylate ) , ethanesulfonate ( esylate ) , formate , 
fumarate , galactarate ( mucate ) , gentisate ( 2 , 5 - dihydroxy 
benzoate ) , glucoheptonate ( gluceptate ) , gluconate , glucuro 
nate , glutamate , glutarate , glycerophosphorate , glycolate , 
hippurate , hydrobromide , hydrochloride , hydroiodide , 
isobutyrate , lactate , lactobionate , laurate , maleate , malate , 
malonate , mandelate , methanesulfonate ( mesylate ) , naph 
thalene - 1 , 5 - disulfonate ( napadisylate ) , naphthalene - sul 
fonate ( napsylate ) , nicotinate , nitrate , oleate , oxalate , palmi 
tate , pamoate , phosphate , diphosphate , proprionate , 
pyroglutamate , salicylate , sebacate , stearate , succinate , sul 
fate , tartrate , thiocyanate , p - toluenesulfonate ( tosylate ) , 
undecylenate , 1 - hydroxy - 2 - naphthoate , 2 , 2 - dichloroacetate , 
2 - hydroxyethanesulfonate ( isethionate ) , 2 - oxoglutarate , 
4 - acetamidobenzoate , and 4 - aminosalicylate . 

[ 0201 ] The compounds of this invention may be prepared 
using synthetic procedures illustrated in the Schemes below 
or by drawing on the knowledge of a skilled organic chemist . 
The synthesis provided in these Schemes are applicable for 
producing compounds of the invention having a variety of 
different R groups employing appropriate precursors , which 
are suitably protected if needed , to achieve compatibility 
with the reactions outlined herein . Subsequent deprotection , 
where needed , affords compounds of the nature generally 
disclosed . While the Schemes are shown with compounds 
only of Formulas ( I - IV ) , they are illustrative of processes 
that may be used to make the compounds of the invention . 
[ 0202 ] Intermediates ( compounds used in the preparation 
of the compounds of the invention ) may also be present as 
salts . Thus , in reference to intermediates , the phrase " com 
pound ( s ) of formula ( number ) ” means a compound having 
that structural formula or a pharmaceutically acceptable salt 
thereof . 
[ 0203 ] ( S ) - N - ( 4 - Oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
oxazepin - 3 - yl ) carboxamides may be prepared via the gen 
eral method outlined in Scheme 1 . Boc - L - serine can be 
condensed with an appropriate substituted 1 - fluoro - 2 - ni 
trobenzene with a base , followed by reduction of the nitro 
group to the amine and cyclisation to the Boc protected 
( S ) - 3 - amino - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one 
using an amide coupling agent . The Boc protecting group 
can be removed using acidic conditions and the resulting 
free amine can be coupled to the appropriate acid using an 
amide coupling agent . The Boc protected ( S ) - 3 - amino - 2 , 3 
dihydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one can also be meth 
ylated to give the Boc protected ( S ) - 3 - amino - 5 - methyl - 2 , 3 
dihydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one , which can then 
be deprotected using acidic conditions , and the resulting free 
amine can be coupled to an appropriate acid using an amide 
coupling agent . 
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[ 0204 ] ( R ) - N - ( 4 - Oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
thiazepin - 3 - yl ) carboxamides may be prepared via the gen 
eral method outlined in Scheme 2 . Boc - L - cysteine can be 
condensed with an appropriate substituted 1 - fluoro - 2 - ni 
trobenzene with a base , followed by reduction of the nitro 
group to the amine and cyclisation to the Boc protected 
( R ) - 3 - amino - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] thiazepin - 4 ( 5H ) - one 
using an amide coupling agent . The Boc protecting group 
can be removed using acidic conditions and the resulting 

free amine can be coupled to an appropriate acid using an 
amide coupling agent . The Boc protected ( R ) - 3 - amino - 2 , 3 
dihydrobenzo [ b ] [ 1 , 4 ] thiazepin - 4 ( 5H ) - one can also be meth 
ylated to give the Boc protected ( R ) - 3 - amino - 5 - methyl - 2 , 3 
dihydrobenzo [ b ] [ 1 , 4 ] thiazepin - 4 ( 5H ) - one , which can then 
be deprotected using acidic conditions , and the resulting free 
amine can be coupled to an appropriate acid using an amide 
coupling agent . 

Scheme 2 
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- continued 
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[ 0205 ] ( S ) - N - ( 2 - Oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] [ 1 , 
4 ] diazepin - 3 - yl ) carboxamides may be prepared via the gen 
eral method outlined in Scheme 3 . 3 - Aminoalanine can be 
condensed with the appropriate substituted 1 - fluoro - 2 - ni 
trobenzene with a base , followed by reduction of the nitro 
group to the amine and cyclisation to the Boc protected 
( S ) - 3 - amino - 4 , 5 - dihydro - 1H - benzo [ b ] [ 1 , 4 ] diazepin - 2 ( 3H ) 
one using an amide coupling agent . The Boc protecting 
group can be removed using acidic conditions and the 
resulting free amine can be coupled to the appropriate acid 
using an amide coupling agent . The Boc protected ( S ) - 3 
amino - 4 , 5 - dihydro - 1H - benzo [ b ] [ 1 , 4 ] diazepin - 2 ( 3H ) - one 
can also be methylated with methyl iodide using sodium 

hydride as base to give the Boc protected ( S ) - 3 - amino - 1 
methyl - 4 , 5 - dihydro - 1H - benzo [ b ] [ 1 , 4 ] diazepin - 2 ( 3H ) - one , 
which can then be deprotected using acidic conditions , and 
the resulting free amine can be coupled to the appropriate 
acid using an amide coupling agent . Alternatively , the Boc 
protected ( S ) - 3 - amino - 4 , 5 - dihydro - 1H - benzo [ b ] [ 1 , 4 ] diaz 
epin - 2 ( 3H ) - one can also be methylated with methyl iodide 
using potassium carbonate as base in ethanol to give the Boc 
protected ( S ) - 3 - amino - 5 - methyl - 4 , 5 - dihydro - 1H - benzo [ b ] 
[ 1 , 4 ] diazepin - 2 ( 3H ) - one , which can then be deprotected 
using acidic conditions , and the resulting free amine can be 
coupled to the appropriate acid using an amide coupling 
agent . 

Scheme 3 
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- continued 
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[ 0206 ] ( S ) - N - ( 6 - Oxo - 6 , 7 , 8 , 9 - tetrahydro - 5H - pyrimido [ 4 , 
5 - 6 ] [ 1 , 4 ] diazepin - 7 - yl ) carboxamides may be prepared via 
the general method outlined in Scheme 4 . Boc - L - serine can 
be condensed with 4 , 6 - dichloropyrimidin - 5 - amine in the 
presence of a base such as triethylamine , followed by 
cyclisation to the Boc protected ( S ) - 7 - amino - 4 - chloro - 8 , 9 
dihydro - 5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 6 ( 7H ) - one using 
an amide coupling agent . The chloride can be removed by 
reduction using hydrogenation with a palladium / carbon 
catalyst . The Boc protecting group can then be removed 
using acidic conditions and the resulting free amine can be 
coupled to the appropriate acid using an amide coupling 

agent . Alternatively , the Boc protected ( S ) - 7 - amino - 8 , 9 
dihydro - 5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 6 ( 7H ) - one can be 
methylated in the presence of a base , deprotected using 
acidic conditions , and the resulting free amine can be 
coupled to the appropriate acid using an amide coupling 
agent to yield ( S ) - N - ( 5 - methyl - 6 - oxo - 6 , 7 , 8 , 9 - tetrahydro 
5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) carboxamides 
( Scheme 4 , R = H ) . If the chloride is not removed , then this 
sequence can be repeated to yield the corresponding ( S ) 
N - ( 4 - chloro - 5 - methyl - 6 - oxo - 6 , 7 , 8 , 9 - tetrahydro - 5H - py 
rimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) carboxamides ( Scheme 4 , 
R = Cl ) . 

Scheme 4 
Boc 

?? 
| | 11 

NH2 OH 

Boc 
TEA 

HO y p + © NH age HATU 
DIEA > 1111NH 

HN H?N 
HN . 

??? 
NH2 

H2 Pd / C 1 / C 

Boc Boc 
TEA 

> 11111NH > 11111NH 
Mel 
NaH FILINH 

- ce N 

R , CO , H DIEA HATU 
DIEA 

TFA 

Ri 2 11111NH NH IIIN 
1R RiCO2H 

HATU 
DIEA N 

R = H or C1 



US 2018 / 0098998 A1 Apr . 12 , 2018 
15 

4 - triazole - 3 - carboxylic ethyl ester . This can then by hydro 
lyzed using aqueous base , for example lithium hydroxide in 
THF and water . 

Scheme 6 

NH warnawa? EtO2C + HN EtOH EtOH 
OE 

NH 

[ 0207 ] ( S ) - N - ( 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] 
azepin - 3 - yl ) carboxamides may be prepared via the general 
method outlined in Scheme 5 . The appropriately substituted 
tetralone can be converted to the 1 , 3 , 4 , 5 - tetrahydro - 1 - ben 
zazepin - 2 - one via either an acid - mediated Schmidt reaction 
with sodium azide , or Beckmann rearrangement of the 
corresponding ketoximes formed from reaction with 
hydroxylamine . The 1 , 3 , 4 , 5 - tetrahydro - 1 - benzazepin - 2 - one 
can then be converted to the a - iodobenzlactam by iodot 
rimethylsilane - mediate iodination , subsequently converted 
to the a - azidobenzlactam with sodium azide , and following 
a Staudinger reduction with triphenylphosphine yields the 
a - aminobenzlactam . A racemization / resolution of the 
A - aminobenzlactam can be accomplished using L - pyroglu 
tamic acid and 5 - nirosalicylaldehyde to yield the ( S ) - 3 
amino - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 ( 3H ) - one as 
described by Armstrong et . al . in Tetrahedron Letters 1994 , 
pages 3239 - 42 . This amine can then be coupled to the 
appropriate acid using an amide coupling agent . Alterna 
tively the amine can protected with a Boc protecting group , 
then methylated at the lactam nitrogen with methyl iodide , 
followed by deprotected using acidic conditions . The result 
ing free amine can be coupled to the appropriate acid using 
an amide coupling agent . 
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[ 0208 ] 5 - Substituted - 4H - 1 , 2 , 4 - triazole - 3 - carboxylic acids 
may be prepared via the general method outlined in Scheme 
6 . The appropriately substituted acetohydrazide is con 
densed with ethyl 2 - ethoxy - 2 - iminoacetate in ethanol . The 
resulting ethyl 2 - amino - 2 - ( 2 - substituted hydrazono ) acetate 
is then heated neat or in a high boiling solvent such as 
xylenes resulting in cyclization to the 5 - substituted - 4H - 1 , 2 , 

5 - Benzyl - 1H - pyrazole - 3 - carboxylic acids can be prepared 
following the route shown in Scheme 7 . The appropriately 
substituted benzyl methyl ketone is condensed with diethyl 
oxalate in the presence of a base such as potassium tert 
butoxide in ethanol . The resulting ethyl 5 - ( substituted - phe 
nyl ) - 2 , 4 - dioxopentanoate is then condensed with hydrazine 
in ethanol resulting in cyclization to the ethyl 5 - substituted 
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benzyl - 1H - pyrazole - 3 - carboxylate . This can then by hydro 
lyzed using aqueous base , for example lithium hydroxide in 
THF and water . 

Scheme 7 

EtO2C OEt 
KO - tBu , toluene 

CO2Et 

B 

H2NNH2 
EtOH 

likely to be regulated at least in part by programmed 
necrosis , particularly inflammatory bowel disease ( including 
Crohn ' s disease and ulcerative colitis ) , psoriasis , retinal 
detachment , retinitis pigmentosa , macular degeneration , 
pancreatitis , atopic dermatitis , arthritis ( including rheuma 
toid arthritis , spondyloarthritis , gout , SOJIA ) , systemic lupus 
erythematosus ( SLE ) , Sjogren ' s syndrome , systemic sclero 
derma , anti - phospholipid syndrome ( APS ) , vasculitis , 
osteoarthritis , liver damage / diseases ( non - alcohol steato 
hepatitis , alcohol steatohepatitis , autoimmune hepatitis auto 
immune hepatobiliary diseases , primary sclerosing cholan 
gitis ( PSC ) ) , nephritis , Celiac disease , autoimmune ITP , 
transplant rejection , ischemia reperfusion injury of solid 
organs , sepsis , systemic inflammatory response syndrome 
( SIRS ) , cerebrovascular accident ( CVA ) , myocardial infarc 
tion ( MI ) , Huntington ' s disease , Alzheimer ' s disease , Par 
kinson ' s disease , allergic diseases ( including asthma and 
atopic dermatitis ) , multiple sclerosis , type 1 diabetes , 
Wegener ' s granulomatosis , pulmonary sarcoidosis , Behcet ' s 
disease , interleukin - 1 converting enzyme ( ICE , also known 
as caspase - 1 ) associated fever syndrome , chronic obstruc 
tive pulmonary disease ( COPD ) , tumor necrosis factor 
receptor - associated periodic syndrome ( TRAPS ) and peri 
dontitis . 
[ 0210 ] The compounds of this invention may be particu 
larly useful for the treatment of diseases / disorders which are 
likely to be regulated at least in part by programmed 
necrosis , apoptosis or the production of inflammatory cytok 
ines , particularly inflammatory bowel disease ( including 
Crohn ' s disease and ulcerative colitis ) , psoriasis , retinal 
detachment , retinitis pigmentosa , macular degeneration , 
pancreatitis , atopic dermatitis , arthritis ( including rheuma 
toid arthritis , spondyloarthritis , gout , systemic onset juvenile 
idiopathic arthritis ( SOJIA ) , psoriatic arthritis ) , systemic 
lupus erythematosus ( SLE ) , Sjogren ' s syndrome , systemic 
scleroderma , anti - phospholipid syndrome ( APS ) , vasculitis , 
osteoarthritis , liver damage / diseases ( non - alcohol steato 

VCO2H LiOH RA 2YCO2Et 
N - N THF , N - N 

water 

5 - Methyl - 1 - substituted - 1H - pyrazole - 3 - carboxylic acids can 
be prepared following the route shown in Scheme 8 . Ethyl 
3 - methyl - 1H - pyrazole - 5 - carboxylate is alkylated in the 
presence of a base such as potassium hydroxide with the 
appropriate alkylating agent , such as an alkyl or arylbro 
mide , to give a mixture of desired ethyl 5 - methyl - 1 - propyl 
1H - pyrazole - 3 - carboxylate and undesired regioisomer ethyl 
3 - methyl - 1 - substituted - 1H - pyrazole - 5 - carboxylate ethyl 
oxalate . The ethyl 5 - methyl - 1 - substituted - 1H - pyrazole - 3 
carboxylates can be isolated using chromatography and then 
hydrolyzed using aqueous base , for example lithium hydrox 
ide in THF and water to yield 5 - methyl - 1 - propyl - 1H - pyra 
zole - 3 - carboxylic acids . 

Scheme 8 
EtO2C HO2C . 
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[ 0209 ] The compounds of this invention may be particu 
larly useful for the treatment of RIP1 kinase - mediated 
diseases or disorders . Such RIP1 kinase - mediated diseases 
or disorders are diseases or disorders that are mediated by 
activation of RIP1 kinase , and as such , are diseases or 
disorders where inhibition of RIP1 kinase would provide 
benefit . The compounds of this invention may be particu - 
larly useful for the treatment of diseases / disorders which are 

hepatitis , alcohol steatohepatitis , autoimmune hepatitis , 
autoimmune hepatobiliary diseases , primary sclerosing cho 
langitis ( PSC ) , acetaminophen toxicity , hepatotoxicity ) , kid 
ney damage / injury ( nephritis , renal transplant , surgery , 
administration of nephrotoxic drugs e . g . cisplatin , acute 
kidney injury ( AKI ) ) Celiac disease , autoimmune idiopathic 
thrombocytopenic purpura ( autoimmune ITP ) , transplant 
rejection , ischemia reperfusion injury of solid organs , sepsis , 
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systemic inflammatory response syndrome ( SIRS ) , cerebro 
vascular accident ( CVA , stroke ) , myocardial infarction ( MI ) , 
atherosclerosis , Huntington ' s disease , Alzheimer ' s disease , 
Parkinson ' s disease , Amyotrophic lateral sclerosis ( ALS ) , 
allergic diseases ( including asthma and atopic dermatitis ) , 
multiple sclerosis , type I diabetes , Wegener ' s granulomato 
sis , pulmonary sarcoidosis , Behcet ' s disease , interleukin - 1 
converting enzyme ( ICE , also known as caspase - 1 ) associ 
ated fever syndrome , chronic obstructive pulmonary disease 
( COPD ) , tumor necrosis factor receptor - associated periodic 
syndrome ( TRAPS ) , peridontitis , NEMO - deficiency syn 
drome ( NF - kappa - B essential modulator gene ( also known 
as IKK gamma or IKKG ) deficiency syndrome ) , HOIL - 1 
deficiency ( also known as RBCK1 ) heme - oxidized IRP2 
ubiquitin ligase - 1 deficiency ) , linear ubiquitin chain assem 
bly complex ( LUBAC ) deficiency syndrome , hematological 
and solid organ malignancies , bacterial infections and viral 
infections ( such as tuberculosis and influenza ) , and Lyso 
somal storage diseases ( particularly , Gaucher Disease , and 
including GM2 Gangliosidosis , Alpha - mannosidosis , Aspar 
tylglucosaminuria , Cholesteryl Ester storage disease , 
Chronic Hexosaminidase A Deficiency , Cystinosis , Danon 
disease , Fabry disease , Farber disease , Fucosidosis , Galac 
tosialidosis , GM1 gangliosidosis , Mucolipidosis , Infantile 
Free Sialic Acid Storage Disease , Juvenile Hexosaminidase 
A Deficiency , Krabbe disease , Lysosomal acid lipase defi 
ciency , Metachromatic Leukodystrophy , Mucopolysaccha 
ridoses disorders , Multiple sulfatase deficiency , Niemann 
Pick Disease , Neuronal Ceroid Lipofuscinoses , Pompe 
disease , Pycnodysostosis , Sandhoff disease , Schindler dis 
ease , Sialic Acid Storage Disease , Tay - Sachs and Wolman 
disease ) . 
[ 0211 ] The treatment of the above - noted diseases / disor 
ders may concern , more specifically , the amelioration of 
organ injury or damage sustained as a result of the noted 
diseases . For example , the compounds of this invention may 
be particularly useful for amelioration of brain tissue injury 
or damage following ischemic brain injury or traumatic 
brain injury , or for amelioration of heart tissue injury or 
damage following myocardial infarction , or for amelioration 
of brain tissue injury or damage associated with Hunting 
ton ' s disease , Alzheimer ' s disease or Parkinson ' s disease , or 
for amelioration of liver tissue injury or damage associated 
with non - alcohol steatohepatitis , alcohol steatohepatitis , 
autoimmune hepatitis autoimmune hepatobiliary diseases , 
or primary sclerosing cholangitis . In addition , the treatment 
of diseases / disorders selected from those described herein 
may concern , more specifically , the amelioration of liver 
tissue injury or damage associated with overdose of acet 
aminophen , or for amelioration of kidney tissue injury or 
damage following renal transplant or the administration of 
nephrotoxic drugs or substances e . g . cisplatin . 
[ 0212 ] The compounds of this invention may be particu 
larly useful for the treatment of inflammatory bowel disease 
( including Crohn ' s disease and ulcerative colitis ) , psoriasis , 
retinal detachment , retinitis pigmentosa , arthritis ( including 
rheumatoid arthritis , spondyloarthritis , gout , and SOJIA ) , 
transplant rejection , ischemia reperfusion injury of solid 
organs , multiple sclerosis , and / or tumor necrosis factor 
receptor - associated periodic syndrome . More specifically , 
the compounds of this invention may be particularly useful 
for the treatment of inflammatory bowel disease ( including 
Crohn ' s disease and ulcerative colitis ) , psoriasis , retinal 
detachment , retinitis pigmentosa , arthritis ( including rheu 

matoid arthritis , spondyloarthritis , gout , and systemic onset 
juvenile idiopathic arthritis ( SOJA ) ) , transplant rejection , 
and / or ischemia reperfusion injury of solid organs . 
[ 0213 ] Treatment of RIP i - mediated disease conditions , or 
more broadly , treatment of immune mediated disease , such 
as , but not limited to , allergic diseases , autoimmune dis 
eases , prevention of transplant rejection and the like , may be 
achieved using a compound of this invention as a mono 
therapy , or in dual or multiple combination therapy , particu 
larly for the treatment of refractory cases , such as in com 
bination with other anti - inflammatory and / or anti - TNF 
agents , which may be administered in therapeutically effec 
tive amounts as is known in the art . 
[ 0214 ] The compounds of any one of Formulas ( I - IV ) and 
pharmaceutically acceptable salts thereof may be employed 
alone or in combination with other therapeutic agents . 
Combination therapies according to the present invention 
thus comprise the administration of at least one compound 
of any one of Formulas ( I - IV ) or a pharmaceutically accept 
able salt thereof , and at least one other therapeutically active 
agent . Preferably , combination therapies according to the 
present invention comprise the administration of at least one 
compound of any one of Formulas ( I - IV ) or a pharmaceu 
tically acceptable salt thereof , and at least one other thera 
peutically active agent . The compound ( s ) of any one of 
Formulas ( I - IV ) and pharmaceutically acceptable salts 
thereof , and the other therapeutically active agent ( s ) may be 
administered together in a single pharmaceutical composi 
tion or separately and , when administered separately this 
may occur simultaneously or sequentially in any order . The 
amounts of the compound ( s ) of any one of Formulas ( I - IV ) 
and pharmaceutically acceptable salts thereof , and the other 
therapeutically active agent ( s ) and the relative timings of 
administration will be selected in order to achieve the 
desired combined therapeutic effect . Thus in a further aspect , 
there is provided a combination comprising a compound of 
any one of Formulas ( I - IV ) or a pharmaceutically acceptable 
salt thereof , together with one or more other therapeutically 
active agents . In one aspect , there is provided a combination 
comprising ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetra 
hydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - car 
boxamide , or a pharmaceutically acceptable salt thereof , 
together with one or more other therapeutically active 
agents . In another aspect , there is provided a combination 
comprising ( S ) - 5 - benzyl - N - ( 7 - chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - car 
boxamide , or a pharmaceutically acceptable salt thereof , 
together with one or more other therapeutically active 
agents . Thus in one aspect of this invention , a compound of 
any one of Formulas ( I - IV ) or a pharmaceutically acceptable 
salt thereof , and a pharmaceutical composition comprising a 
compound of any one of Formulas ( I - IV ) or a pharmaceu 
tically acceptable salt thereof , may be used in combination 
with or include one or more other therapeutic agents , for 
example an anti - inflammatory agent and / or an anti - TNF 
agent . 
[ 0215 For example , the compounds of this invention may 
be administered in combination with other anti - inflamma 
tory agents for any of the indications above , including oral 
or topical corticosteroids ( such as prednisone ( Deltasone® ) 
and bundesonide ) , anti - TNF agents ( including anti - TNF 
biologic agents ) , 5 - aminosalicyclic acid and mesalamine 
preparations , hydroxycloroquine , thiopurines ( azathioprin , 
mercaptopurin ) methotrexate , cyclophosphamide , 
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cyclosporine , JAK inhibitors ( tofacitinib ) , anti - IL6 biolog 
ics , anti - IL1 or IL12 or IL23 biologics ( ustekinumab ( Ste 
lara® ) ) , anti - integrin agents ( natalizumab ( Tysabri® ) ) , anti 
CD20 or CD4 biologics and other cytokine inhibitors or 
biologics to T - cell or B - cell receptors or interleukins . 
[ 0216 ] The compounds of this invention may be admin 
istered in combination with other anti - inflammatory agents 
for any of the indications above , including oral or topical 
corticosteroids ( such as prednisone ( Deltasone® ) and 
bundesonide ) , anti - TNF agents ( including anti - TNF bio 
logic agents ) , 5 - aminosalicyclic acid and mesalamine prepa 
rations , hydroxycloroquine , thiopurines ( azathioprin , mer 
captopurin ) , methotrexate , cyclophosphamide , 
cyclosporine , calcineurin inhibitors ( cyclosporine , pime 
crolimus , tacrolimus ) , mycophenolic acid ( CellCept® ) , 
mTOR inhibitors ( temsirolimus , everolimus ) , JAK inhibi 
tors ( tofacitinib ) , ( Xeljan® ) ) , Syk inhibitors ( fostamatinib ) , 
anti - IL6 biologics , anti - IL1 ( anakinra ( Kineret® ) , canaki 
numab ( Ilaris® ) , rilonacept ( Arcalyst® ) ) , anti - IL12 and 
IL23 biologics ( ustekinumab ( Stelara® ) ) , anti - IL17 biolog 
ics ( secukinumab ) , anti - CD22 ( epratuzumab ) , anti - integrin 
agents ( natalizumab ( Tysabri® ) ) , vedolizumab ( Entyvio® ) ) , 
anti - IFNa ( sifalimumab ) , anti - CD20 or CD4 biologics and 
other cytokine inhibitors or biologics to T - cell or B - cell 
receptors or interleukins . 
[ 0217 ] Examples of suitable anti - inflammatory biologic 
agents include Actemra® ( anti - ILOR mAb ) , anti - CD20 
mAbs ( rituximab ( Rituxan® ) and ofatumumab ( Arzerra® ) , 
abatacept ( Orencia® ) , anakinra ( Kineret® ) , ustekinumab 
( Stelara® ) , and belimumab ( Benlysta® ) . Examples of other 
suitable anti - inflammatory biologic agents include 
Actemra® ( tocilizumab , anti - ILOR mAb ) , anti - CD20 mAbs 
( rituximab ( Rituxan® ) and ofatumumab ( Arzerra® ) , abata 
cept ( Orencia® ) , anakinra ( Kineret® ) , Canakinumab ( Il 
aris ) , rilonacept ( Arcalyst ) , secukinumab , epratuzumab , 
sifalimumab , ustekinumab ( Stelara® ) , and belimumab 
( Benlysta® ) . Examples of suitable anti - TNF agents biologic 
agents include etanecerpt ( Enbrel® ) , adalimumab ( Hu 
mira® ) , infliximab ( Remicade® ) , certolizumab ( Cimzia® ) , 
and golimumab ( Simponi® ) . 
[ 0218 ] Accordingly , one embodiment of this invention is 
directed to a method of inhibiting RIP1 kinase comprising 
contacting a cell with a compound of the invention . In 
another embodiment , the invention is directed to a method 
of treating a RIP1 kinase - mediated disease or disorder 
( specifically , a disease or disorder recited herein ) comprising 
administering a therapeutically effective amount of a com 
pound of Formula ( I ) , particularly a compound of any one of 
Formulas ( I - IV ) , or a salt , particularly a pharmaceutically 
acceptable salt thereof , to a human in need thereof . 
[ 0219 ] In one specific embodiment , the invention is 
directed to a method of treating a RIP1 kinase - mediated 
disease or disorder ( specifically , a disease or disorder recited 
herein ) comprising administering a therapeutically effective 
amount of ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahy 
drobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - car 
boxamide , or a pharmaceutically acceptable salt thereof , to 
a human in need thereof . In another specific embodiment , 
the invention is directed to a method of treating a RIP1 
kinase - mediated disease or disorder ( specifically , a disease 
or disorder recited herein ) comprising administering a thera 
peutically effective amount of ( S ) - 5 - benzyl - N - ( 7 - chloro - 2 - 
oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 

triazole - 3 - carboxamide , or a pharmaceutically acceptable 
salt thereof , to a human in need thereof . 
[ 0220 ] Specifically , this invention provides a compound of 
the invention for use in therapy . This invention also provides 
a compound of Formula ( I ) , particularly a compound of any 
one of Formulas ( I - IV ) , or a pharmaceutically acceptable 
salt thereof , for use in therapy . This invention particularly 
provides a compound of Formula ( I ) , particularly a com 
pound of any one of Formulas ( I - IV ) , or a pharmaceutically 
acceptable salt thereof , for use in the treatment of a RIP1 
kinase - mediated disease or disorder ( for example , a disease 
or disorder recited herein ) . 
[ 0221 ] Specifically , this invention provides a compound 
described herein , or a pharmaceutically acceptable salt 
thereof , for use in therapy . More specifically , this invention 
provides ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carbox 
amide , or a pharmaceutically acceptable salt thereof , for use 
in therapy . This invention further provides ( S ) - 5 - benzyl - N 
( 7 - chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 
yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide , or a pharmaceutically 
acceptable salt thereof , for use in therapy . 
[ 0222 ] In another embodiment , this invention provides a 
compound of the invention for use in the treatment of a RIP1 
kinase - mediated disease or disorder . Specifically , this inven 
tion provides a compound described herein , or a pharma 
ceutically acceptable salt thereof , for use in the treatment of 
a RIP1 kinase - mediated disease or disorder . In another 
embodiment , this invention provides a compound of For 
mula ( I ) , particularly a compound of any one of Formulas 
( I - IV ) , or a pharmaceutically acceptable salt thereof , for use 
in the treatment of diseases / disorders which are likely to be 
regulated at least in part by programmed necrosis , apoptosis 
or the production of inflammatory cytokines , particularly 
inflammatory bowel disease ( including Crohn ' s disease and 
ulcerative colitis ) , psoriasis , retinal detachment , retinitis 
pigmentosa , macular degeneration , pancreatitis , atopic der 
matitis , arthritis ( including rheumatoid arthritis , spondyloar 
thritis , gout , systemic onset juvenile idiopathic arthritis 
( SOJIA ) ) , systemic lupus erythematosus ( SLE ) , Sjogren ' s 
syndrome , systemic scleroderma , anti - phospholipid syn 
drome ( APS ) , vasculitis , osteoarthritis , liver damage / dis 
eases ( non - alcohol steatohepatitis , alcohol steatohepatitis , 
autoimmune hepatitis , autoimmune hepatobiliary diseases , 
primary sclerosing cholangitis ( PSC ) ) , nephritis , Celiac dis 
ease , autoimmune idiopathic thrombocytopenic purpura ( au 
toimmune ITP ) , transplant rejection , ischemia reperfusion 
injury of solid organs , sepsis , systemic inflammatory 
response syndrome ( SIRS ) , cerebrovascular accident ( CVA , 
stroke ) , myocardial infarction ( MI ) , atherosclerosis , Hun 
tington ' s disease , Alzheimer ' s disease , Parkinson ' s disease , 
Amyotrophic lateral sclerosis ( ALS ) , allergic diseases ( in 
cluding asthma and atopic dermatitis ) , multiple sclerosis , 
type I diabetes , Wegener ' s granulomatosis , pulmonary sar 
coidosis , Behcet ' s disease , interleukin - 1 converting enzyme 
( ICE , also known as caspase - 1 ) associated fever syndrome , 
chronic obstructive pulmonary disease ( COPD ) , tumor 
necrosis factor receptor - associated periodic syndrome 
( TRAPS ) , peridontitis , NEMO - deficiency syndrome ( NF 
kappa - B essential modulator gene ( also known as IKK 
gamma or IKKG ) deficiency syndrome ) , HOIL - 1 deficiency 
( ( also known as RBCK1 ) heme - oxidized IRP2 ubiquitin 
ligase - 1 deficiency ) , linear ubiquitin chain assembly com 
plex ( LUBAC ) deficiency syndrome , hematological and 
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solid organ malignancies , bacterial infections and viral 
infections ( such as tuberculosis and influenza ) , and Lyso 
somal storage diseases ( particularly , Gaucher Disease , and 
including GM2 Gangliosidosis , Alpha - mannosidosis , Aspar 
tylglucosaminuria , Cholesteryl Ester storage disease , 
Chronic Hexosaminidase A Deficiency , Cystinosis , Danon 
disease , Fabry disease , Farber disease , Fucosidosis , Galac 
tosialidosis , GM1 gangliosidosis , Mucolipidosis , Infantile 
Free Sialic Acid Storage Disease , Juvenile Hexosaminidase 
A Deficiency , Krabbe disease , Lysosomal acid lipase defi 
ciency , Metachromatic Leukodystrophy , Mucopolysaccha 
ridoses disorders , Multiple sulfatase deficiency , Niemann 
Pick Disease , Neuronal Ceroid Lipofuscinoses , Pompe 
disease , Pycnodysostosis , Sandhoff disease , Schindler dis 
ease , Sialic Acid Storage Disease , Tay - Sachs and Wolman 
disease ) , wherein treatment of the above - noted diseases / 
disorders may concern , more specifically , the amelioration 
of organ injury or damage sustained as a result of the noted 
diseases . 
[ 0223 ] In another embodiment , this invention provides a 
compound of Formula ( I ) , or a pharmaceutically acceptable 
salt thereof , for use in the treatment of inflammatory bowel 
disease . In another embodiment , this invention provides a 
compound of Formula ( 1 ) , or a pharmaceutically acceptable 
salt thereof , for use in the treatment of Crohn ' s disease . In 
another embodiment , this invention provides a compound of 
Formula ( 1 ) , or a pharmaceutically acceptable salt thereof , 
for use in the treatment of ulcerative colitis . In another 
embodiment , this invention provides a compound of For 
mula ( I ) , or a pharmaceutically acceptable salt thereof , for 
use in the treatment of psoriasis . In another embodiment , 
this invention provides a compound of Formula ( 1 ) , or a 
pharmaceutically acceptable salt thereof , for use in the 
treatment of retinal detachment . In another embodiment , this 
invention provides a compound of Formula ( I ) , or a phar 
maceutically acceptable salt thereof , for use in the treatment 
of retinitis pigmentosa . In another embodiment , this inven 
tion provides a compound of Formula ( I ) , or a pharmaceu 
tically acceptable salt thereof , for use in the treatment of 
arthritis . In another embodiment , this invention provides a 
compound of Formula ( I ) , or a pharmaceutically acceptable 
salt thereof , for use in the treatment of rheumatoid arthritis . 
In another embodiment , this invention provides a compound 
of Formula ( I ) , or a pharmaceutically acceptable salt thereof , 
for use in the treatment of spondyloarthritis . In another 
embodiment , this invention provides a compound of For 
mula ( 1 ) , or a pharmaceutically acceptable salt thereof , for 
use in the treatment of gout . In another embodiment , this 
invention provides a compound of Formula ( I ) , or a phar 
maceutically acceptable salt thereof , for use in the treatment 
of systemic onset juvenile idiopathic arthritis . In another 
embodiment , this invention provides a compound of For 
mula ( 1 ) , or a pharmaceutically acceptable salt thereof , for 
use in the treatment of transplant rejection . In another 
embodiment , this invention provides a compound of For 
mula ( I ) , or a pharmaceutically acceptable salt thereof , for 
use in the treatment of ischemia reperfusion injury of solid 
organs . 
[ 0224 ] This invention specifically provides for the use of 
a compound of Formula ( I ) , particularly a compound of any 
one of Formulas ( I - IV ) , or a pharmaceutically acceptable 
salt thereof , as an active therapeutic substance . More spe 
cifically , this provides for the use of the compounds 
described herein for the treatment of a RIP1 kinase - mediated 

disease or disorder . Accordingly , the invention provides for 
the use of a compound of Formula ( 1 ) , particularly a com 
pound of any one of Formulas ( I - IV ) , or a pharmaceutically 
acceptable salt thereof , as an active therapeutic substance in 
the treatment of a human in need thereof with a RIP1 
kinase - mediated disease or disorder . 
[ 0225 ] The invention further provides for the use of a 
compound of Formula ( I ) , particularly a compound of any 
one of Formulas ( I - IV ) , or a salt thereof , particularly a 
pharmaceutically acceptable salt thereof , in the manufacture 
of a medicament for use in the treatment of a RIP1 kinase 
mediated disease or disorder , for example the diseases and 
disorders recited herein . Specifically , the invention also 
provides for the use of a compound described herein , or a 
pharmaceutically acceptable salt thereof , in the manufacture 
of a medicament for use in the treatment of a RIP1 kinase 
mediated disease or disorder , for example the diseases and 
disorders recited herein . More specifically , the invention 
also provides for the use of ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 
oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 
4 - triazole - 3 - carboxamide , or a pharmaceutically acceptable 
salt thereof , in the manufacture of a medicament for use in 
the treatment of a RIP1 kinase - mediated disease or disorder , 
for example the diseases and disorders recited herein . The 
invention further provides for the use of ( S ) - 5 - benzyl - N - ( 7 
chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) 
4H - 1 , 2 , 4 - triazole - 3 - carboxamide , or a pharmaceutically 
acceptable salt thereof , in the manufacture of a medicament 
for use in the treatment of a RIP1 kinase - mediated disease 
or disorder , for example the diseases and disorders recited 
herein . Accordingly , the invention provides for the use of a 
compound of Formula ( 1 ) , particularly a compound of any 
one of Formulas ( I - IV ) , or a pharmaceutically acceptable 
salt thereof , in the manufacture of a medicament for use in 
the treatment of a human in need thereof with a RIP1 
kinase - mediated disease or disorder . 
[ 0226 ] In one embodiment , this invention provides for the 
use of a compound of Formula ( I ) , particularly a compound 
of any one of Formulas ( I - IV ) , or a pharmaceutically accept 
able salt thereof , in the manufacture of a medicament for use 
in the treatment of diseases / disorders which are likely to be 
regulated at least in part by programmed necrosis , apoptosis 
or the production of inflammatory cytokines , particularly 
inflammatory bowel disease ( including Crohn ' s disease and 
ulcerative colitis ) , psoriasis , retinal detachment , retinitis 
pigmentosa , macular degeneration , pancreatitis , atopic der 
matitis , arthritis ( including rheumatoid arthritis , spondyloar 
thritis , gout , systemic onset juvenile idiopathic arthritis 
( SOJA ) ) , systemic lupus erythematosus ( SLE ) , Sjogren ' s 
syndrome , systemic scleroderma , anti - phospholipid syn 
drome ( APS ) , vasculitis , osteoarthritis , liver damage / dis 
eases ( non - alcohol steatohepatitis , alcohol steatohepatitis , 
autoimmune hepatitis , autoimmune hepatobiliary diseases , 
primary sclerosing cholangitis ( PSC ) ) , nephritis , Celiac dis 
ease , autoimmune idiopathic thrombocytopenic purpura ( au 
toimmune ITP ) , transplant rejection , ischemia reperfusion 
injury of solid organs , sepsis , systemic inflammatory 
response syndrome ( SIRS ) , cerebrovascular accident ( CVA , 
stroke ) , myocardial infarction ( MI ) , atherosclerosis , Hun 
tington ' s disease , Alzheimer ' s disease , Parkinson ' s disease , 
Amyotrophic lateral sclerosis ( ALS ) , allergic diseases ( in 
cluding asthma and atopic dermatitis ) , multiple sclerosis , 
type 1 diabetes , Wegener ’ s granulomatosis , pulmonary sar 
coidosis , Behcet ' s disease , interleukin - 1 converting enzyme 
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( ICE , also known as caspase - 1 ) associated fever syndrome , 
chronic obstructive pulmonary disease ( COPD ) , tumor 
necrosis factor receptor - associated periodic syndrome 
( TRAPS ) , peridontitis , NEMO - deficiency syndrome ( NF 
kappa - B essential modulator gene ( also known as IKK 
gamma or IKKG ) deficiency syndrome ) , HOIL - 1 deficiency 
( ( also known as RBCK1 ) heme - oxidized IRP2 ubiquitin 
ligase - 1 deficiency ) , linear ubiquitin chain assembly com 
plex ( LUBAC ) deficiency syndrome , hematological and 
solid organ malignancies , bacterial infections and viral 
infections ( such as tuberculosis and influenza ) , and Lyso 
somal storage diseases ( particularly , Gaucher Disease , and 
including GM2 Gangliosidosis , Alpha - mannosidosis , Aspar 
tylglucosaminuria , Cholesteryl Ester storage disease , 
Chronic Hexosaminidase A Deficiency , Cystinosis , Danon 
disease , Fabry disease , Farber disease , Fucosidosis , Galac 
tosialidosis , GM1 gangliosidosis , Mucolipidosis , Infantile 
Free Sialic Acid Storage Disease , Juvenile Hexosaminidase 
A Deficiency , Krabbe disease , Lysosomal acid lipase defi 
ciency , Metachromatic Leukodystrophy , Mucopolysaccha 
ridoses disorders , Multiple sulfatase deficiency , Niemann 
Pick Disease , Neuronal Ceroid Lipofuscinoses , Pompe 
disease , Pycnodysostosis , Sandhoff disease , Schindler dis 
ease , Sialic Acid Storage Disease , Tay - Sachs and Wolman 
disease ) , wherein treatment of the above - noted diseases / 
disorders may concern , more specifically , the amelioration 
of organ injury or damage sustained as a result of the noted 
diseases . 
[ 0227 ] In another embodiment , this invention provides for 
the use of a compound of Formula ( 1 ) , or a pharmaceutically 
acceptable salt thereof , in the manufacture of a medicament 
for use in the treatment of inflammatory bowel disease . In 
another embodiment , this invention provides for the use of 
a compound of Formula ( I ) , or a pharmaceutically accept 
able salt thereof , in the manufacture of a medicament for use 
in the treatment of Crohn ' s disease . In another embodiment , 
this invention provides for the use of a compound of 
Formula ( I ) , or a pharmaceutically acceptable salt thereof , in 
the manufacture of a medicament for use in the treatment of 
ulcerative colitis . In another embodiment , this invention 
provides for the use of a compound of Formula ( 1 ) , or a 
pharmaceutically acceptable salt thereof , in the manufacture 
of a medicament for use in the treatment of psoriasis . In 
another embodiment , this invention provides for the use of 
a compound of Formula ( 1 ) , or a pharmaceutically accept 
able salt thereof , in the manufacture of a medicament for use 
in the treatment of retinal detachment . In another embodi 
ment , this invention provides for the use of a compound of 
Formula ( 1 ) , or a pharmaceutically acceptable salt thereof , in 
the manufacture of a medicament for use in the treatment of 
retinitis pigmentosa . In another embodiment , this invention 
provides for the use of a compound of Formula ( 1 ) , or a 
pharmaceutically acceptable salt thereof , in the manufacture 
of a medicament for use in the treatment of arthritis . In 
another embodiment , this invention provides for the use of 
a compound of Formula ( I ) , or a pharmaceutically accept 
able salt thereof , in the manufacture of a medicament for use 
in the treatment of rheumatoid arthritis . In another embodi 
ment , this invention provides for the use of a compound of 
Formula ( I ) , or a pharmaceutically acceptable salt thereof , in 
the manufacture of a medicament for use in the treatment of 
spondyloarthritis . In another embodiment , this invention 
provides for the use of a compound of Formula ( I ) , or a 
pharmaceutically acceptable salt thereof , in the manufacture 

of a medicament for use in the treatment of gout . In another 
embodiment , this invention provides for the use of a com 
pound of Formula ( I ) , or a pharmaceutically acceptable salt 
thereof , in the manufacture of a medicament for use in the 
treatment of systemic onset juvenile idiopathic arthritis . In 
another embodiment , this invention provides for the use of 
a compound of Formula ( I ) , or a pharmaceutically accept 
able salt thereof , in the manufacture of a medicament for use 
in the treatment of transplant rejection . In another embodi 
ment , this invention provides for the use of a compound of 
Formula ( I ) , or a pharmaceutically acceptable salt thereof , in 
the manufacture of a medicament for use in the treatment of 
ischemia reperfusion injury of solid organs . 
[ 0228 ] A therapeutically " effective amount is intended to 
mean that amount of a compound that , when administered to 
a patient in need of such treatment , is sufficient to effect 
treatment , as defined herein . Thus , e . g . , a therapeutically 
effective amount of a compound of Formula ( I ) , particularly 
a compound of any one of Formulas ( I - IV ) , or a pharma 
ceutically acceptable salt thereof , is a quantity of an inven 
tive agent that , when administered to a human in need 
thereof , is sufficient to modulate and / or inhibit the activity of 
RIP1 kinase such that a disease condition which is mediated 
by that activity is reduced , alleviated or prevented . The 
amount of a given compound that will correspond to such an 
amount will vary depending upon factors such as the par 
ticular compound ( e . g . , the potency ( PIC = o ) , efficacy ( EC ) , 
and the biological half - life of the particular compound ) , 
disease condition and its severity , the identity ( e . g . , age , size 
and weight ) of the patient in need of treatment , but can 
nevertheless be routinely determined by one skilled in the 
art . Likewise , the duration of treatment and the time period 
of administration ( time period between dosages and the 
timing of the dosages , e . g . , before / with / after meals ) of the 
compound will vary according to the identity of the mammal 
in need of treatment ( e . g . , weight ) , the particular compound 
and its properties ( e . g . , pharmacokinetic properties ) , disease 
or disorder and its severity and the specific composition and 
method being used , but can nevertheless be determined by 
one of skill in the art . 
[ 0229 ] “ Treating ” or “ treatment " is intended to mean at 
least the mitigation of a disease or disorder in a patient . The 
methods of treatment for mitigation of a disease or disorder 
include the use of the compounds in this invention in any 
conventionally acceptable manner , for example for preven 
tion , retardation , prophylaxis , therapy or cure of a RIP1 
kinase - mediated disease or disorder , as described herein 
above . 
[ 0230 ] The compounds of the invention may be adminis 
tered by any suitable route of administration , including both 
systemic administration and topical administration . Sys 
temic administration includes oral administration , parenteral 
administration , transdermal administration , rectal adminis 
tration , and administration by inhalation . Parenteral admin 
istration refers to routes of administration other than enteral , 
transdermal , or by inhalation , and is typically by injection or 
infusion . Parenteral administration includes intravenous , 
intramuscular , and subcutaneous injection or infusion . Inha 
lation refers to administration into the patient ' s lungs 
whether inhaled through the mouth or through the nasal 
passages . Topical administration includes application to the 
skin . 
[ 0231 ] The compounds of the invention may be adminis 
tered once or according to a dosing regimen wherein a 
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number of doses are administered at varying intervals of 
time for a given period of time . For example , doses may be 
administered one , two , three , or four times per day . Doses 
may be administered until the desired therapeutic effect is 
achieved or indefinitely to maintain the desired therapeutic 
effect . Suitable dosing regimens for a compound of the 
invention depend on the pharmacokinetic properties of that 
compound , such as absorption , distribution , and half - life , 
which can be determined by the skilled artisan . In addition , 
suitable dosing regimens , including the duration such regi 
mens are administered , for a compound of the invention 
depend on the disease or disorder being treated , the severity 
of the disease or disorder being treated , the age and physical 
condition of the patient being treated , the medical history of 
the patient to be treated , the nature of concurrent therapy , the 
desired therapeutic effect , and like factors within the knowl 
edge and expertise of the skilled artisan . It will be further 
understood by such skilled artisans that suitable dosing 
regimens may require adjustment given an individual 
patient ' s response to the dosing regimen or over time as 
individual patient needs change . Total daily dosages range 
from 1 mg to 2000 mg , preferably , total daily dosages range 
from 1 mg to 250 mg . 
( 0232 ) For use in therapy , the compounds of the invention 
will be normally , but not necessarily , formulated into a 
pharmaceutical composition prior to administration to a 
patient . Accordingly , the invention also is directed to phar 
maceutical compositions comprising a compound of the 
invention and one or more pharmaceutically acceptable 
excipients . 
[ 0233 ] In one embodiment , there is provided a pharma 
ceutical composition comprising ( S ) - 5 - benzyl - N - ( 5 - methyl 
4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 
2 , 4 - triazole - 3 - carboxamide ( free base ) , and one or more 
pharmaceutically acceptable excipients . In another embodi 
ment , there is provided a pharmaceutical composition com 
prising ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 
carboxamide , or a pharmaceutically acceptable salt thereof , 
and one or more pharmaceutically acceptable excipients . In 
another embodiment , there is provided a pharmaceutical 
composition comprising crystalline ( S ) - 5 - benzyl - N - ( 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 
yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide ( free base ) having the 
PXRD pattern of FIG . 7 and one or more pharmaceutically 
acceptable excipients . In another embodiment , there is pro 
vided a pharmaceutical composition comprising crystalline 
( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide 
( free base ) characterized by the diffraction data in Table 1 , 
and one or more pharmaceutically acceptable excipients . In 
one embodiment , there is provided a pharmaceutical com 
position comprising ( S ) - 5 - benzyl - N - ( 7 - chloro - 2 - oxo - 2 , 3 , 4 , 
5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 
carboxamide ( free base ) and one or more pharmaceutically 
acceptable excipients . In another embodiment , there is pro 
vided a pharmaceutical composition comprising ( S ) - 5 - ben 
zyl - N - ( 7 - chloro - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] aze 
pin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide , or a 
pharmaceutically acceptable salt thereof , and one or more 
pharmaceutically acceptable excipients . 
[ 0234 ] The pharmaceutical compositions of the invention 
may be prepared and packaged in bulk form wherein an 
effective amount of a compound of the invention can be 

extracted and then given to the patient such as with powders , 
syrups , and solutions for injection . Alternatively , the phar 
maceutical compositions of the invention may be prepared 
and packaged in unit dosage form . For oral application , for 
example , one or more tablets or capsules may be adminis 
tered . A dose of the pharmaceutical composition contains at 
least a therapeutically effective amount of a compound of 
this invention ( i . e . , a compound of Formula ( I ) , particularly 
a compound of any one of Formulas ( I - IV ) , or a salt , 
particularly a pharmaceutically acceptable salt , thereof ) . 
When prepared in unit dosage form , the pharmaceutical 
compositions may contain from 1 mg to 1000 mg of a 
compound of this invention . 
[ 0235 ] As provided herein , unit dosage forms ( pharma 
ceutical compositions ) containing from 1 mg to 1000 mg of 
a compound of the invention may be administered one , two , 
three , or four times per day , preferably one , two , or three 
times per day , and more preferably , one or two times per day , 
to effect treatment of a RIP1 kinase - mediated disease or 
disorder . 
[ 0236 ] The pharmaceutical compositions of the invention 
typically contain one compound of the invention . However , 
in certain embodiments , the pharmaceutical compositions of 
the invention contain more than one compound of the 
invention . In addition , the pharmaceutical compositions of 
the invention may optionally further comprise one or more 
additional pharmaceutically active compounds . 
[ 0237 ] As used herein , “ pharmaceutically acceptable 
excipient ” means a material , composition or vehicle 
involved in giving form or consistency to the composition . 
Each excipient must be compatible with the other ingredi 
ents of the pharmaceutical composition when commingled 
such that interactions which would substantially reduce the 
efficacy of the compound of the invention when adminis 
tered to a patient and interactions which would result in 
pharmaceutical compositions that are not pharmaceutically 
acceptable are avoided . In addition , each excipient must of 
course be of sufficiently high purity to render it pharmaceu 
tically acceptable . 
[ 0238 ] The compounds of the invention and the pharma 
ceutically acceptable excipient or excipients will typically 
be formulated into a dosage form adapted for administration 
to the patient by the desired route of administration . Con 
ventional dosage forms include those adapted for ( 1 ) oral 
administration such as tablets , capsules , caplets , pills , tro 
ches , powders , syrups , elixirs , suspensions , solutions , emul 
sions , sachets , and cachets ; ( 2 ) parenteral administration 
such as sterile solutions , suspensions , and powders for 
reconstitution ; ( 3 ) transdermal administration such as trans 
dermal patches ; ( 4 ) rectal administration such as supposito 
ries ; ( 5 ) inhalation such as aerosols and solutions ; and ( 6 ) 
topical administration such as creams , ointments , lotions , 
solutions , pastes , sprays , foams , and gels . 
[ 0239 ] Suitable pharmaceutically acceptable excipients 
will vary depending upon the particular dosage form chosen . 
In addition , suitable pharmaceutically acceptable excipients 
may be chosen for a particular function that they may serve 
in the composition . For example , certain pharmaceutically 
acceptable excipients may be chosen for their ability to 
facilitate the production of uniform dosage forms . Certain 
pharmaceutically acceptable excipients may be chosen for 
their ability to facilitate the production of stable dosage 
forms . Certain pharmaceutically acceptable excipients may 
be chosen for their ability to facilitate the carrying or 
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ose , alginic acid , and sodium carboxymethyl cellulose . The 
oral solid dosage form may further comprise a lubricant . 
Suitable lubricants include stearic acid , magnesium stearate , 
calcium stearate , and talc . 

transporting the compound or compounds of the invention 
once administered to the patient from one organ , or portion 
of the body , to another organ , or portion of the body . Certain 
pharmaceutically acceptable excipients may be chosen for 
their ability to enhance patient compliance . 
[ 0240 ] Suitable pharmaceutically acceptable excipients 
include the following types of excipients : diluents , fillers , 
binders , disintegrants , lubricants , glidants , granulating 
agents , coating agents , wetting agents , solvents , co - solvents , 
suspending agents , emulsifiers , sweeteners , flavoring agents , 
flavor masking agents , coloring agents , anti - caking agents , 
humectants , chelating agents , plasticizers , viscosity increas 
ing agents , antioxidants , preservatives , stabilizers , surfac 
tants , and buffering agents . The skilled artisan will appre 
ciate that certain pharmaceutically acceptable excipients 
may serve more than one function and may serve alternative 
functions depending on how much of the excipient is present 
in the formulation and what other ingredients are present in 
the formulation . 
[ 0241 ] Skilled artisans possess the knowledge and skill in 
the art to enable them to select suitable pharmaceutically 
acceptable excipients in appropriate amounts for use in the 
invention . In addition , there are a number of resources that 
are available to the skilled artisan which describe pharma 
ceutically acceptable excipients and may be useful in select 
ing suitable pharmaceutically acceptable excipients . 
Examples include Remington ' s Pharmaceutical Sciences 
( Mack Publishing Company ) , The Handbook of Pharma 
ceutical Additives ( Gower Publishing Limited ) , and The 
Handbook of Pharmaceutical Excipients ( the American 
Pharmaceutical Association and the Pharmaceutical Press ) . 
[ 0242 ] The pharmaceutical compositions of the invention 
are prepared using techniques and methods known to those 
skilled in the art . Some of the methods commonly used in the 
art are described in Remington ' s Pharmaceutical Sciences 
( Mack Publishing Company ) . Accordingly , another embodi 
ment of this invention is a method of preparing a pharma 
ceutical composition comprising the step of admixing crys 
talline ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 
carboxamide ( free base ) having the PXRD pattern of FIG . 7 
with one or more pharmaceutically acceptable excipients . In 
another embodiment , there is provided a method of prepar 
ing a pharmaceutical composition comprising the step of 
admixing crystalline ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 
5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole 
3 - carboxamide ( free base ) characterized by the diffraction 
data in Table 1 , with one or more pharmaceutically accept 
able excipients . 
[ 0243 ] In one aspect , the invention is directed to a solid 
oral dosage form such as a tablet or capsule comprising an 
effective amount of a compound of the invention and a 
diluent or filler . Suitable diluents and fillers include lactose , 
sucrose , dextrose , mannitol , sorbitol , starch ( e . g . corn starch , 
potato starch , and pre - gelatinized starch ) , cellulose and its 
derivatives ( e . g . microcrystalline cellulose ) , calcium sulfate , 
and dibasic calcium phosphate . The oral solid dosage form 
may further comprise a binder . Suitable binders include 
starch ( e . g . corn starch , potato starch , and pre - gelatinized 
starch ) , gelatin , acacia , sodium alginate , alginic acid , traga 
canth , guar gum , povidone , and cellulose and its derivatives 
( e . g . microcrystalline cellulose ) . The oral solid dosage form 
may further comprise a disintegrant . Suitable disintegrants 
include crospovidone , sodium starch glycolate , croscarmel 

EXAMPLES 
[ 0244 ] The following examples illustrate the invention . 
These examples are not intended to limit the scope of the 
present invention , but rather to provide guidance to the 
skilled artisan to prepare and use the compounds , compo 
sitions , and methods of the present invention . While par 
ticular embodiments of the present invention are described , 
the skilled artisan will appreciate that various changes and 
modifications can be made without departing from the spirit 
and scope of the invention . 
10245 ] The reactions described herein are applicable for 
producing compounds of the invention having a variety of 
different substituent groups ( e . g . , R ' , R ' , etc . ) , as defined 
herein . The skilled artisan will appreciate that if a particular 
substituent is not compatible with the synthetic methods 
described herein , the substituent may be protected with a 
suitable protecting group that is stable to the reaction 
conditions . The protecting group may be removed at a 
suitable point in the reaction sequence to provide a desired 
intermediate or target compound . Suitable protecting groups 
and the methods for protecting and de - protecting different 
substituents using such suitable protecting groups are well 
known to those skilled in the art ; examples of which may be 
found in T . Greene and P . Wuts , Protecting Groups in 
Chemical Synthesis ( 3rd ed . ) , John Wiley & Sons , NY 
( 1999 ) . 
[ 0246 ] Names for the intermediate and final compounds 
described herein were generated using the software naming 
program ACD / Name Pro V6 . 02 available from Advanced 
Chemistry Development , Inc . , 110 Yonge Street , 14th Floor , 
Toronto , Ontario , Canada , M5C 1T4 ( http : / / www . acdlabs . 
com / ) or the naming program in ChemDraw , Struct = Name 
Pro 12 . 0 , as part of ChemBioDraw Ultra , available from 
CambridgeSoft . 100 CambridgePark Drive , Cambridge , 
Mass . 02140 USA ( www . cambridgesoft . com ) . 
[ 0247 ] It will be appreciated by those skilled in the art that 
in certain instances these programs may name a structurally 
depicted compound as a tautomer of that compound . It is to 
be understood that any reference to a named compound or a 
structurally depicted compound is intended to encompass all 
tautomers of such compounds and any mixtures of tautomers 
thereof . 

Examples 
[ 0248 ] In the following experimental descriptions , the 
following abbreviations may be used : 

Abbreviation Meaning 
ACOH 
aq 

BOC , tBOC 
brine 
BuOH 
CDC13 
CDI 
CH , C1 , or DCM 
CH2CN or MeCN 
CH3NH2 

acetic acid 
aqueous 
tert - butoxycarbonyl 
saturated aqueous sodium chloride 
butanol 
deuterated chloroform 
1 , 1 ' - carbonyldiimidazole 
methylene chloride or dichloromethane 
acetonitrile 
methylamine 
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- continued Preparation 1 

Abbreviation Meaning ( S ) - 2 - ( ( tert - butoxycarbonyl ) amino ) - 3 - ( 2 - nitrophe 
noxy ) propanoic acid 

[ 0249 ] 

OOH 

DAST 
DCE 
DCM 
DIEA or DIPEA 
DMA 
DMAP 
DMF 
DMSO 
EDC 
equiv 

HO F 

NaH 

Et 
Et3N or TEA 
Et20 
EtOAC 
FCC 
h , hr 
HATU 

HC1 
HPLC 
ICI 
i - Pr > NET 
KOt - Bu 
??? 
LCMS 
LiHDMS 
LiOH 

NH 
IM 

LOH 
Me 

day 
diethylaminosulfur trifluoride 
1 , 2 - dichloroethane 
1 , 2 - dichloromethane 
diisopropyl ethylamine 
dimethylacetamide 
4 - Dimethylaminopyridine 
N , N - dimethylformamide 
dimethylsulfoxide 
1 - ethyl - 3 - ( 3 - dimethylaminopropyl ) carbodiimide 
equivalents 
ethyl 
triethylamine 
diethyl ether 
ethyl acetate 
flash column chromatography 
hour ( s ) 
0 - ( 7 - Azabenzotriazol - lyl ) - N , N , N ' , N ' 
tetramethylyronium hexafluorophosphate 
hydrochloric acid 
high - performance liquid chromatography 
iodine monochloride 
N ' , N - diisopropylethylamine 
potassium tert - butoxide 
potassium hydroxide 
liquid chromatography - mass spectroscopy 
lithium hexamethyldisilazide 
lithium hydroxide 
methyl 
methanol 
magnesium sulfate 
minute ( s ) 
mass spectrum 
microwave 
sodium borohydride 
sodium carbonate 
sodium bicarbonate 
sodium hydroxide 
sodium sulfate 
N - Bromosuccinimide 
hydrazine 
ammonium chloride 
ammonium hydroxide 
nickel ( II ) chloride hexahydrate 
N - methyl - 2 - pyrrolidone 
nuclear magnetic resonance 
palladium on carbon 
phenyl 
phosphoryl chloride 
pound - force per square inch 
reaction mixture 
room temperature 
saturated 
starting material 
thiethylamine 
trifluoroacetic acid 
tetrahydrofuran 
tetramethylethylenediamine 
trimethylsilyl iodide 
trimethylsilyl azide 
2 , 4 , 6 - tripropyl - 1 , 3 , 5 , 2 , 4 , 6 - trioxatriphosphorinane 
2 , 4 , 6 - trioxide 
retention time 

MeOH or CH2OH 
MgSO4 
min 
MS 

?W 
NaBH4 
Na2CO3 
NaHCO , 
NaOH 

Na2SO4 
NBS 
N , H2 
NH4Cl 
NH4OH 
NiCl2 6H20 
NMP 
NMR 
Pd / C 
Ph 

POC13 
PSI 
rm or rxn mixture 

" NO , 

[ 0250 ] To a suspension of sodium hydride ( 9 . 75 g , 244 
mmol ) in DMF ( 250 mL ) was added a solution of ( S ) - 2 
( ( tert - butoxycarbonyl ) amino ) - 3 - hydroxypropanoic acid ( 25 
g , 122 mmol ) in 50 mL of DMF dropwise over 10 min at 0° 
C . Vigorous gas evolution was observed . Once gas evolution 
had ceased , 1 - fluoro - 2 - nitrobenzene ( 12 . 85 mL , 122 mmol ) 
was added dropwise neat at 0° C . The reaction mixture was 
allowed to stir at room temperature for 16 hr . The reaction 
mixture was partitioned between ethyl acetate ( 1000 mL ) 
and 0 . 5 M HCl solution ( 1000 mL ) . The layers were 
separated , the organic layer was washed with water ( 3x400 
ml ) , brine ( 400 mL ) , and concentrated under reduced pres 
sure to provide the crude product . The crude compound was 
purified by silica gel column using 0 - 10 % MeOH in DCM 
to afford ( S ) - 2 - ( ( tert - butoxycarbonyl ) amino ) - 3 - ( 2 - nitrophe 
noxy ) propanoic acid ( 32 g , 76 mmol , 62 . 3 % yield ) as 
reddish yellow semi solid . IH NMR ( 400 MHz , CDC13 ) d 
ppm 7 . 88 ( dd , J = 8 . 46 , 1 . 64 Hz , 1H ) , 7 . 52 - 7 . 61 ( m , 1H ) , 
7 . 06 - 7 . 15 ( m , 2H ) , 5 . 68 ( br . d . , 1H ) , 4 . 75 ( br . S . , 1H ) , 
4 . 60 - 4 . 72 ( m , 1H ) , 2 . 07 ( s , 2H ) , 1 . 48 ( s , 9H ) . MS ( m / z ) 
325 . 13 ( M - H + ) . 
[ 0251 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

satd . 
sm 

TEA 
TFA 
THF 
TMEDA 
TMSI 
TMSN 
??? 

tr or Rf 
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- continued 
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NH 

?? IN 
HO 

HO 
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ION Ruy fex But Sex 20 HN 

HO 
ZII 

HO 

TON 

TON 

HN HN HN 

HO OH 

NO2 TON 



CON Br N02 

VIe . 

H0 H0 
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NH HN 20 

? CON 

H0 
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H0 H Illuu 
HN 20 

? CUN " N02 

H0 H } H0 
- II ??? 

? HN HN 20 
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H } H0 
, III ?? 
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- continued [ 0252 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
( S ) - 3 - amino - 2 - ( ( tert - butoxycarbonyl ) amino ) - propanoic 
acid as described by Scott B . Hoyt et . al . in patent applica 
tion WO 2008 / 106077 . 

NH 
| | | IT 

OH 

Meo . 

NH ZIM 
NO2 NH ? ?? 

OH 
LOH 

Me NH 0 
?? 

Y NO , 
NO2 - 

?? 

OH 

Preparation 2 

NO2 
( S ) - 3 - ( 2 - aminophenoxy ) - 2 - ( ( tert - butoxycarbonyl ) 

amino ) propanoic acid 

[ 0253 ] 

NH o CNH ?? 

HIITTO H2 , Pd / C 
OH LOH 

NO2 - NO2 

07 CNH NH ZIIIIII LOH OH 

NO2 NH2 

[ 0254 ] A solution of ( S ) - 2 - ( ( tert - butoxycarbonyl ) amino ) 
3 - ( 2 - nitrophenoxy ) propanoic acid ( 32 g , 98 mmol ) and Pd / C 
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- continued 

o CNH NH 

OH OH 

( 2 . 82 g , 2 . 65 mmol ) in methanol ( 500 mL ) using Parr 
apparatus was hydrogenated with 60 PSI at rt for 2 hr . The 
TLC ( 10 % MeOH in DCM ; Rf : 0 . 4 ) shows complete con 
version of all of the starting material and the reaction 
mixture was filtered through a celite bed . The celite bed was 
washed with methanol ( 130 mL , 3 times ) and the combined 
filtrate was concentrated to afford ( S ) - 3 - ( 2 - aminophenoxy ) 
2 - tert - butoxycarbonyl ) amino ) propanoic acid ( 32 g , 95 
mmol , 97 % yield ) as pale brown semi solid . The residue was 
used in the next step without further purification . ' H NMR 
( DMSO - do ) 8 : 7 . 42 ( br . s . , 1H ) , 6 . 74 ( d , J = 7 . 1 Hz , 1H ) , 
6 . 64 - 6 . 70 ( m , 1H ) , 6 . 57 - 6 . 62 ( m , 1H ) , 6 . 47 ( td , J = 7 . 6 , 1 . 6 
Hz , 1H ) , 4 . 40 ( d , J = 4 . 3 Hz , 1H ) , 4 . 24 ( dd , J = 9 . 5 , 4 . 9 Hz , 
1H ) , 4 . 00 ( dd , J = 9 . 6 , 3 . 5 Hz , 1H ) , 1 . 41 ( s , 9H ) . MS ( m / z ) 
295 . 19 ( M - H * ) , 222 . 15 ( - tBuO group ) . 
[ 0255 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

Me 

NH2 NH2 

F 

ANH NH 

OH 

OCNH 

LOH 

- NH2 

MeOS NH2 

07 CNH NH 

OH OH 

han ?? 

II ?? 

NH2 NH2 

F 
F , C CNH , 

0 NH 

0 NI . IIlll NH LOH 
111 

LOH OH 

NH2 
" NH2 NH2 
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- continued Preparation 3 

( S ) - tert - butyl ( 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
oxazepin - 3 - yl ) carbamate 

NI [ 0256 ] 
LOH 

NH2 NH 

LITTLIC OH HATU 

NH2 

ZIR LOH 

Me ANH 0 ????? 

NH 

O NH 
LOH 

[ 0257 ] To a solution of ( S ) - 3 - ( 2 - aminophenoxy ) - 2 - ( ( tert 
butoxycarbonyl ) amino ) propanoic acid ( 23 g , 78 mmol ) and 
DIPEA ( 14 . 91 mL , 85 mmol ) in DMSO ( 230 mL ) stirred 
under nitrogen at 10° C . was added HATU ( 29 . 5 g , 78 mmol ) 
portionwise during 15 min . The reaction mixture was stirred 
at room temperature for 16 hr . Reaction was quenched with 
water ( 900 mL ) ( resulting in formation of a solid ) and was 
stirred at 18° C . for 20 min . The resultant solid was filtered , 
washed with excess water ( 3 times ) and dried in vacuo ( high 
vacuum ) to afford ( S ) - tert - butyl ( 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 18 g , 61 . 6 mmol , 
79 % yield ) as a pale brown solid . TLC : 50 % EtoAc in 
Hexane ; Rf : 0 . 55 . 1H NMR ( 400 MHz , DMSO - d6 ) d ppm 
9 . 92 ( s , 1H ) , 6 . 99 - 7 . 21 ( m , 5H ) , 4 . 17 - 4 . 45 ( m , 3H ) , 1 . 36 ( s , 
9H ) . MS ( m / z ) : 179 . 16 ( [ M - BOC ] + H + ) . 
[ 0258 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 
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- continued - continued 
N 

F was > 11111 HN 

NH Me 

Me Me 

N 

SIEN 

HN HN 
É 

Me Me 

Me 

IUINN HNS 

HN 
Il 

111BIN HN to XXXIX . + HN 
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N HNS 

Me 

NC 
31 HN 

HN 

BIDIN 
HN TH 

Preparation 4 
( s ) - tert - butyl ( 7 - fluoro - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetra 

hydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate 
[ 0259 ] 

F 

Mel , K2CO3 
TURION 

HN 
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DiN 11NN NH 

Br 

HUN 

AllIN 

[ 0260 ] To a suspension of ( S ) - tert - butyl ( 7 - fluoro - 4 - oxo 
2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate 
( 0 . 89 g , 2 . 70 mmol ) and K2CO3 ( 0 . 392 g , 2 . 84 mmol ) in 
DMF ( 10 . 0 mL ) at rt was added a solution of Mel ( 0 . 161 
mL , 2 . 57 mmol ) in DMF . The reaction mixture was stirred 
at rt overnight , then additional 0 . 74 eq of Mel and K2CO3 
were added and the reaction was monitored by LCMS . The 
reaction mixture was diluted with EtoAc then washed with 
water ( 2x ) , sat . aq . NH4Cl and brine . The organic phase was 
concentrated in vacuo then purified by FCC [ EtOAc / Hex : 
15 - 50 % ] to yield the desired product ( 640 mg , 76 % ) . ' H 
NMR ( DMSO - da ) 8 : 7 . 44 ( dd , J = 9 . 9 , 3 . 0 Hz , 1H ) , 7 . 17 - 7 . 25 
( m , 2H ) , 7 . 10 ( td , J = 8 . 5 , 3 . 0 Hz , 1H ) , 4 . 23 - 4 . 42 ( m , 3H ) , 
3 . 28 ( s , 3H ) , 1 . 35 ( s , 9H ) . MS ( m / z ) 211 . 1 ( [ M - BOC ] + H + ) . 
[ 0261 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the one described above . 

F magas IN 
N 

Me 

MeOS : 
NC 

111111N N 

IDUN Preparation 5 

( S ) - tert - butyl ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate 

[ 0262 ] 

111111 NH 
Mel , Cs2CO3 

110N 
HN 

IZ 
311 N 

To a solution of ( S ) - tert - butyl ( 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 30 g , 108 mmol ) 
and Cs2CO3 ( 49 . 2 g , 151 mmol ) in DMF ( 300 mL ) stirred 
under nitrogen at room temp was added methyl iodide ( 8 . 09 



US 2018 / 0098998 A1 Apr . 12 , 2018 
35 

- continued 
0 Meo poot > 1111 N 

Me 

mL , 129 mmol ) dropwise during 15 min . The reaction 
mixture was stirred at rt for 16 hr . TLC ( 30 % EtoAc in 
Hexane ; Rf : 0 . 4 ) shows reaction was complete . The reaction 
was poured into cold water ( 1500 mL ) which formed a solid , 
the resultant solid was filtered , the filter cake was washed 
with water ( two times ) and dried in vacuo to afford the crude 
compound . This was triturated with 5 % Et , in hexane ( 300 
mL ) to afford ( S ) - tert - butyl ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetra 
hydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 19 g , 62 . 7 
mmol , 58 . 1 % yield ) as a brown solid . ' H NMR ( DMSO - da ) 
8 : 7 . 47 ( dd , J = 7 . 7 , 1 . 6 Hz , 1H ) , 7 . 23 - 7 . 33 ( m , 2H ) , 7 . 14 - 7 . 21 
( m , 2H ) , 4 . 25 - 4 . 41 ( m , 3H ) , 3 . 28 ( s , 3H ) , 1 . 34 ( s , 9H ) . MS 
( m / z ) 193 . 33 ( [ M - BOC ] + H + ) . 
The following intermediates used for the preparation of 
titled example compounds were synthesized using methods 
analogous to the one described above . 

Me 

O NT Agent que > UN 
Me 

Me 

Preparation 6 
111111N ( S ) - 3 - amino - 7 - fluoro - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] ox 

azepin - 4 ( 5H ) - one trifluoroacetate 

[ 0263 ] 
Me 

F 

TFA 
11111NH 

Me 

On 
| | | NH2 TFA 

itill 
Me 

NH 

[ 0264 ] To a suspension of ( S ) - tert - butyl ( 7 - fluoro - 4 - oxo 
2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate 
( 105 . 0 mg , 0 . 354 mmol ) in DCM ( 1 . 5 mL ) was added TFA 
( 0 . 191 mL , 2 . 481 mmol ) . The reaction became homoge 
neous almost immediately and was allowed to stir at rt and 
monitored by LCMS . ( about 2 h ) . The reaction was diluted 
with ethyl ether then concentrated under reduced pressure 
( repeated 3 times ) to give the desired product as a TFA salt . 
The sample was once azeotroped with toluene . Quantitative 
recovery was assumed . 
[ 0265 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the one described above . 
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F NH 

" 11 NH2 
HN 

DI NH2 

HI NH2 
HN 

N 
Preparation 7 

UNH2 
HN 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 ( 3H ) - one 

N [ 0266 ] 

H14 NH2 NaN3 , CH3SO3H HN 

H 

NH2 

IIIIINH : 

[ 0267 ] To a solution of 3 , 4 - dihydronaphthalen - 1 ( 2H ) - one 
( 4 . 55 mL , 34 . 2 mmol ) in methanesulfonic acid ( 40 mL ) 
cooled in an ice / brine bath was added sodium azide ( 2 . 5 g , 
38 . 5 mmol ) in 5 portions over 15 minutes . Moderate gas 
evolution . Mixture was stirred cooled for 15 minutes , then at 
rt for 30 minutes . Reaction was poured over ice and stirred 
for 10 minutes . The resulting solid was filtered , rinsed with 
water and hexanes , and dried to give 6 . 10 g tan solid . ' H 
NMR ( DMSO - da ) 8 : 9 . 51 ( br . s . , 1H ) , 7 . 16 - 7 . 29 ( m , 2H ) , 
7 . 04 - 7 . 12 ( m , 1H ) , 6 . 96 ( d , J = 7 . 6 Hz , 1H ) , 2 . 68 ( t , J = 6 . 8 Hz , 
2H ) , 2 . 04 - 2 . 19 ( m , 4H ) ; MS ( m / z ) 162 . 0 ( M + H * ) . 
[ 0268 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 
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- continued - continued 
Br F3C 

F 

Me NH N NH - 

F 

Preparation 8 

3 - iodo - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 ( 3H ) - one 
[ 0269 ] 

Preparation 9 
TMEDA , 
TMSI , 12 3 - amino - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 ( 3H ) - one 

[ 0272 ] 
H 

I 
Step 1 : NaN3 

Step 2 : PPhz resin 

NH2 

[ 0270 ] To a mixture of 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 
( 3H ) - one ( 10 . 6 g , 65 . 8 mmol ) in DCM ( 150 mL ) cooled in 
an ice / water bath was added TMEDA ( 29 . 8 mL , 197 mmol ) , 
then dropwise over 20 minutes was added TMSI ( 26 . 9 mL , 
197 mmol ) . The mixture was stirred cooled for 60 minutes , 
iodine ( 25 . 03 g , 99 mmol ) was added and the mixture was 
stirred cooled for another 60 minutes . The reaction was 
quenched with 5 % Na S , 02 and stirred 15 minutes . The 
resulting solid was filtered and dried to give 11 . 3 g tan solid . 
Layers of filtrate were separated . Organics were concen 
trated to a solid , triturated in diethyl ether and solid was 
filtered and dried to give 5 . 52 g light brown solid ( 87 % 
yield , both batches ) . ' H NMR ( DMSO - do ) d : 9 . 93 ( s , 1H ) , 
7 . 22 - 7 . 30 ( m , 2H ) , 7 . 09 - 7 . 17 ( m , 1H ) , 6 . 99 ( d , J = 7 . 3 Hz , 
1H ) , 4 . 63 ( dd , J = 9 . 1 , 6 . 8 Hz , 1H ) , 2 . 52 - 2 . 81 ( m , 4H ) ; MS 
( m / z ) 288 . 0 ( M + H + ) . 
[ 0271 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

F 

[ 0273 ] Step 1 : 
[ 0274 ] To a solution of 3 - iodo - 4 , 5 - dihydro - 1H - benzo [ b ] 
azepin - 2 ( 3H ) - one ( 16 . 8 g , 58 . 5 mmol ) in N , N - Dimethylfor 
mamide ( DMF ) ( 100 mL ) was added sodium azide ( 4 . 57 g , 
70 . 2 mmol ) ( mild exotherm ) and mixture was stirred at rt for 
1 hour . A precipitate formed after 30 minutes . Ice was added 
to the reaction and it was then diluted with 300 mL water . 
More solid precipitated out and the mixture was stirred for 
10 minutes . Filtered tan solid , rinsed with water and used 
as - is in next step ( was not dried because next step contained 
water ) . Small amount dried for HNMR analysis . ' H NMR 
( DMSO - d ) d : 10 . 05 ( s , 1H ) , 7 . 20 - 7 . 33 ( m , 2H ) , 7 . 06 - 7 . 17 
( m , 1H ) , 7 . 00 ( d , J = 7 . 8 Hz , 1H ) , 3 . 89 ( dd , J = 11 . 6 , 8 . 1 Hz , 
1H ) , 2 . 65 - 2 . 81 ( m , 2H ) , 2 . 41 ( tt , J = 12 . 7 , 7 . 8 Hz , 1H ) , 
2 . 04 - 2 . 17 ( m , 1H ) ; MS ( m / z ) 203 . 0 ( M + H + ) . 
[ 0275 ] Step 2 : 
[ 0276 ] To a solution of 3 - azido - 4 , 5 - dihydro - 1H - benzo [ b ] 
azepin - 2 ( 3H ) - one in THF ( 120 mL ) was added 1 . 0 mL water 
and PPhz resin ( 21 . 5 g , 3 mmol / g loading , 1 . 1 eq , 64 . 4 
mmol , Aldrich ) . Stirred at rt for 20 hours . Reaction was 
filtered to remove resin , rinsed with THF and filtrate was 
concentrated . Triturated solid in 10 % DCM / diethyl ether , 
filtered and dried to give a tan solid ( 9 . 13 g , 85 % yield over 
2 steps ) . ' H NMR ( DMSO - d ) 8 : 9 . 68 ( br . s . , 1H ) , 7 . 18 - 7 . 29 
( m , 2H ) , 7 . 04 - 7 . 13 ( m , 1H ) , 6 . 96 ( d , J = 7 . 8 Hz , 1H ) , 3 . 13 ( dd , 

H 

Me N NH 
L 
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NH2 

J = 11 . 4 , 7 . 8 Hz , 1H ) , 2 . 55 - 2 . 70 ( m , 2H ) , 2 . 27 ( tt , J = 12 . 9 , 7 . 7 
Hz , 1H ) , 1 . 70 - 1 . 83 ( m , 1H ) , 1 . 62 ( br . s . , 2H ) ; MS ( m / z ) 
177 . 0 ( M + H + ) . 
[ 0277 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

NH2 
- 11 

L 

- NH2 NH2 

Preparation 10 
( S ) - 3 - amino - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 ( 3H ) 

one 

[ 0278 ] 

NH ? OEZ 
– NH , HOC 

NH2 OH 

NH IZ 

I NH 1111NH 

BI 

- NH2 
Me 

NH 
I 

NH2 

NH2 

[ 0279 ] To a solution of 3 - amino - 4 , 5 - dihydro - 1H - benzo [ b ] 
azepin - 2 ( 3H ) - one ( 24 . 1 g , 127 mmol ) in isopropanol ( 300 
mL ) at 70° C . was added L - pyroglutamic acid ( 16 . 42 g , 127 
mmol ) . Stirred for 30 minutes . Added 400 mL more isopro 
panol to facilitate stirring . Then 2 - hydroxy - 5 - nitrobenzalde 
hyde ( 0 . 638 g , 3 . 82 mmol ) was added and mixture was 
stirred at 70° C . for 3 . 5 days . Mixture was cooled to rt , solid 
was filtered , rinsing with isopropanol and hexanes . Solid 
was dried to give a tan solid as the pyroglutamic acid salt ( 33 
g , 84 % ) . The % ee = 97 . 4 % @ 220 nm and 97 . 8 % @ 254 nm . 
MS ( m / z ) 177 . 0 ( M + H + ) . 
[ 0280 ] ( S ) - 3 - amino - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 
( 3H ) - one , pyroglutamic acid salt ( 33 g ) was basified with 
minimum amount of concentrated NH OH and extracted 
with DCM four times . The combined organics were con 
centrated to a solid which was triturated in diethyl ether , 
filtered and dried to give a light orange / tan solid as free base 
( 19 . 01 g , 81 % ) . ' H NMR ( DMSO - do ) d : 9 . 70 ( br . s . , 1H ) , 
7 . 17 - 7 . 30 ( m , 2H ) , 7 . 05 - 7 . 13 ( m , 1H ) , 6 . 96 ( d , J = 7 . 8 Hz , 
1H ) , 3 . 15 ( dd , J = 11 . 5 , 8 . 0 Hz , 1H ) , 2 . 56 - 2 . 73 ( m , 2H ) , 2 . 28 
( tt , J = 12 . 9 , 7 . 6 Hz , 1H ) , 2 . 04 ( br . s . , 2H ) , 1 . 69 - 1 . 83 ( m , 1H ) ; 
MS ( m / z ) 177 . 0 ( M + H + ) . 
10281 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 
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- continued Preparation 11 

IlINH , 
( S ) - 3 - amino - 1 - methyl - 4 , 5 - dihydro - 1H - benzo [ b ] aze 

pin - 2 ( 3H ) - one , HCl salt 
[ 0282 ] 

NH 
Step 1 : BOC20 , TEA 
Step 2 : Mel , Cs2CO3 
Step 3 : HCl / dioxane 

IIIINH , 

Br 

11111NH 

Me 

888888 $ $ $ $ 
BI 

IINH 

[ 0283 ] Step 1 : 
[ 0284 ] To a mixture of ( S ) - 3 - amino - 4 , 5 - dihydro - 1H 
benzo [ b ] azepin - 2 ( 3H ) - one ( 0 . 615 g , 3 . 49 mmol ) in DCM 
( 20 mL ) was added TEA ( 0 . 730 mL , 5 . 24 mmol ) and 
BOC20 ( 0 . 851 mL , 3 . 66 mmol ) . The reaction was stirred at 
rt for 1 hour , diluted with water and layers were separated . 
The organics were concentrated and dried to give 950 mg of 
( S ) - tert - butyl ( 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] aze 
pin - 3 - yl ) carbamate as an off - white solid . ' H NMR ( DMSO 
d ) d : 9 . 71 ( s , 1H ) , 7 . 22 - 7 . 30 ( m , 2H ) , 7 . 08 - 7 . 15 ( m , 1H ) , 
6 . 95 - 7 . 03 ( m , 2H ) , 3 . 87 ( dt , J = 12 . 1 , 8 . 2 Hz , 1H ) , 2 . 61 - 2 . 70 
( m , 2H ) , 2 . 19 ( ddd , J = 12 . 0 , 8 . 0 , 4 . 0 Hz , 1H ) , 2 . 01 - 2 . 12 ( m , 
1H ) , 1 . 34 ( s , 9H ) ; MS ( m / z ) 277 ( M + H + ) . 
[ 0285 ] Step 2 : 
[ 0286 ] To a mixture of cesium carbonate ( 1 . 592 g , 4 . 89 
mmol ) and ( S ) - tert - butyl ( 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) carbamate ( 950 mg , 3 . 40 mmol ) in 
N , N - Dimethylformamide ( DMF ) ( 10 mL ) was added 
iodomethane ( 0 . 262 mL , 4 . 19 mmol ) . The reaction was 
stirred at rt for 20 hours , then water ( 30 mL ) was added and 
mixture was stirred vigorously for 15 minutes . The resulting 
solid was filtered , rinsed with water and hexanes and dried 
to give 800 mg of ( S ) - tert - butyl ( 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 
tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate as an off 
white solid . ' H NMR ( DMSO - do ) 8 : 7 . 34 - 7 . 39 ( m , 2H ) , 7 . 29 
( d , J = 7 . 3 Hz , 1H ) , 7 . 18 - 7 . 24 ( m , 1H ) , 7 . 03 ( d , J = 8 . 6 Hz , 1H ) , 
3 . 86 ( dt , J = 11 . 6 , 8 . 3 Hz , 1H ) , 3 . 27 ( s , 3H ) , 2 . 60 - 2 . 66 ( m , 
2H ) , 2 . 01 - 2 . 13 ( m , 2H ) , 1 . 33 ( s , 9H ) ; MS ( m / z ) 291 ( M + H * ) . 
[ 0287 ] Step 3 : 
[ 0288 ] To a solution of ( S ) - tert - butyl ( 1 - methyl - 2 - oxo - 2 , 
3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 800 
mg , 2 . 73 mmol ) in DCM ( 20 mL ) was added HCl ( 4 . 0 M in 
dioxane ) ( 4 . 0 mL , 16 . 00 mmol ) . The mixture was stirred at 
rt for 1 . 5 hours , then concentrated and dried to give 670 mg 
of ( S ) - 3 - amino - 1 - methyl - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 
( 3H ) - one , HCl salt as a tan solid . ' H NMR ( DMSO - d . ) d : 
8 . 33 ( br . s . , 3H ) , 7 . 39 - 7 . 43 ( m , 2H ) , 7 . 36 ( d , J = 7 . 1 Hz , 1H ) , 
7 . 24 - 7 . 30 ( m , 1H ) , 3 . 62 ( dd , J = 11 . 4 , 8 . 1 Hz , 1H ) , 3 . 57 ( s , 
3H ) , 2 . 70 - 2 . 77 ( m , 2H ) , 2 . 44 ( ddd , J = 12 . 1 , 8 . 0 , 4 . 2 Hz , 1H ) , 
2 . 07 - 2 . 17 ( m , 1H ) ; MS ( m / z ) 191 ( M + H + ) . 
[ 0289 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 
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11111NH 
Br 

F 

} INH 

11111NH , 

[ 0291 ] Step 1 : 
[ 0292 ] To a solution of sodium acetate ( 7 . 47 g , 91 mmol ) 
in Water ( 13 . 33 mL ) was added hydroxylamine hydrochlo 
ride ( 6 . 33 g , 91 mmol ) , then Ethanol ( 40 mL ) and 7 - bromo 
3 , 4 - dihydronaphthalen - 1 ( 2H ) - one ( 10 . 25 g , 45 . 5 mmol ) . 
The white slurry was heated at 80° C . for 45 minutes . 
Reaction was removed from heat , stirred for 10 minutes , 
then poured over ice and stirred until all ice melted . Filtered 
resulting solid , rinsed with water and dried to give a white 
solid ( 10 . 58 g , 95 % ) . ' H NMR ( DMSO - do ) 8 : 11 . 29 ( s , 1H ) , 
7 . 94 ( d , J = 2 . 0 Hz , 1H ) , 7 . 42 ( dd , J = 8 . 2 , 2 . 1 Hz , 1H ) , 7 . 17 ( d , 
J = 8 . 3 Hz , 1H ) , 2 . 66 ( dt , J = 16 . 9 , 6 . 3 Hz , 4H ) , 1 . 74 ( quin , 
J = 6 . 4 Hz , 2H ) ; MS ( m / z ) 240 / 242 ( M + H + ) , bromine split 
ting pattern . 
[ 0293 ] Step 2 : 
[ 0294 ] To methanesulfonic acid ( 100 mL ) was added 
phosphorus pentoxide ( 9 . 70 g , 68 . 3 mmol ) and mixture was 
heated at 90° C . for 1 . 5 hours . Removed from heat and 
added 7 - bromo - 3 , 4 - dihydronaphthalen - 1 ( 2H ) - one oxime 
( 10 . 58 g , 43 . 2 mmol ) in portions over 10 minutes . Mixture 
was heated at 80° C . for 20 hours . Reaction was removed 
from heat and poured over ice , then 50 % w / w NaOH was 
added slowly along with ice to control temperature . Result 
ing precipitate was stirred for 10 minutes , filtered , rinsed 
with water and dried to give a pink powder that was 80 % 
pure ( 9 . 81 g , 74 % ) . ' H NMR ( DMSO - do ) d : 9 . 61 ( s , 1H ) , 
7 . 19 - 7 . 32 ( m , 2H ) , 7 . 13 ( d , J = 2 . 0 Hz , 1H ) , 2 . 66 ( t , J = 6 . 9 Hz , 
2H ) , 2 . 04 - 2 . 21 ( m , 4H ) ; MS ( m / z ) 240 / 242 ( M + H + ) , bro 
mine splitting pattern . 
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Preparation 13 
FC 

11111 NH2 
( R ) - 2 - ( ( tert - butoxycarbonyl ) amino ) - 3 - ( ( 2 - nitrophe 

nyl ) thio ) propanoic acid 
[ 0295 ] 

O SH 

NaHCO3 

Preparation 12 O EtOH , reflux 
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8 - bromo - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 ( 3H ) - one Boc 
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Preparation 15 

( R ) - tert - butyl ( 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 
4 ] thiazepin - 3 - yl ) carbamate 

[ 0299 ] 

Boc 
HN 

[ 0296 ] To a solution of ( R ) - 2 - ( ( tert - butoxycarbonyl ) 
amino ) - 3 - mercaptopropanoic acid ( 5 . 02 g , 22 . 69 mmol ) in 
Water ( 32 mL ) was added NaHCO3 ( 5 . 72 g , 68 . 1 mmol ) 
stirred at 25° C . was slowly added a solution of 1 - fluoro 
2 - nitrobenzene ( 3 . 20 g , 22 . 69 mmol ) in Ethanol ( 40 mL ) . 
The reaction mixture was stirred at reflux for 4 h and cooled 
to rt . LCMS indicated the reaction was completed . The 
ethanol was removed under vacuum and the resulting aque 
ous phase was diluted with water ( 50 ml ) , washed with ether 
( 2x100 ml ) , ( discarded the ether phase LCMS showed minor 
product ) . The aqueous was acidified to pH 4 with 1N 
aqueous HCl and extracted with DCM ( 2x300 mL ) . The 
organic layers were combined , washed with brine , dried 
over Na2SO4 and concentrated in vacuo to afford the title 
compound as yellow solid ( R ) - 2 - ( ( tert - butoxycarbonyl ) 
amino ) - 3 - ( ( 2 - nitrophenyl ) thio ) propanoic acid ( 7 g , 20 . 4 
mmol , 90 % yield ) . MS ( m / z ) 343 ( M + H + ) . 

111 
OH 

EDC , 

NMM , DCM 
Sö 

- NH2 

> 11111N - Boc 

Preparation 14 

nul 
( R ) - 3 - ( ( 2 - aminophenyl ) thio ) - 2 - ( ( tert - butoxycarbo 

nyl ) amino ) propanoic acid 
[ 0297 ] 

??? 
HN 

OH Zn , NH4Cl 
EtOH , 75 C . 

[ 0300 ] To a solution of ( R ) - 3 - ( ( 2 - aminophenyl ) thio ) - 2 
( ( tert - butoxycarbonyl ) amino ) propanoic acid ( 3 . 3 g , 10 . 56 
mmol ) in DCM ( 100 mL ) was added N1 - ( ( ethylimino ) 
methylene ) - N3 , N3 - dimethylpropane - 1 , 3 - diamine hydro 
chloride ( 2 . 228 g , 11 . 62 mmol ) . Stirred at rt for 5 min , then 
added 4 - methylmorpholine ( 1 . 742 mL , 15 . 85 mmol ) . The 
reaction mixture was stirred at 25° C . for 5 h . LCMS showed 
product and the reaction was completed . Removed all the 
DCM and added 200 ml of EtoAc and the mixture was 
washed with water , 0 . 1N HCl ( aq ) , NaHCO3com and brine . 
The organic phase was dried over Na2SO4 and concentrated 
under reduced pressure to afford crude product . ISCO puri 
fication ( eluting with 0 - 70 % of EtoAc in hexane ) to afford 
the pure title compound as ( R ) - tert - butyl ( 4 - oxo - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) carbamate ( 1 . 5 g , 
5 . 10 mmol , 48 . 2 % yield ) . IH NMR ( 400 MHz , CDC13 ) 
d = 7 . 73 - 7 . 57 ( m , 1H ) , 7 . 39 ( td , J = 1 . 4 , 7 . 6 Hz , 2H ) , 7 . 27 - 7 . 03 
( m , 2H ) , 5 . 58 ( br . s . , 1H ) , 4 . 49 ( dt , J = 7 . 2 , 11 . 8 Hz , 1H ) , 3 . 85 
( dd , J = 6 . 7 , 11 . 0 Hz , 1H ) , 2 . 95 ( t , J = 11 . 4 Hz , 1H ) , 1 . 42 ( s , 
9H ) . MS ( m / z ) 295 ( M + H + ) . 

Boc 

OH 

NH2 Preparation 16 

( R ) - 3 - amino - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] thiazepin - 4 
( 5H ) - one , Hydrochloride 

[ 0301 ] 

> - 11111N - Boc 
HCI HCI 

Dioxane 

[ 0298 ] To a solution of ( R ) - 2 - ( ( tert - butoxycarbonyl ) 
amino ) - 3 - ( 2 - nitrophenyl ) thio ) propanoic acid ( 0 . 8 g , 2 . 337 
mmol ) in MeOH ( 100 mL ) was added ammonium chloride 
( 0 . 250 g , 4 . 67 mmol ) and zinc ( 1 . 528 g , 23 . 37 mmol ) at 25° 
C . After stirring at rt for 1 h , the mixture was heated to 75 
C for 2 h . The resulting mixture was then directly filtered 
through celite and celite was washed with boiling MeOH 
( 2x100 ml ) . The combined organic were partially concen 
trated under vacuum ( 25 ml ) and the residue was allowed to 
stand overnight at rt . Solid salts were eliminated by filtra 
tion , then DCM ( 100 ml ) and water ( 100 ml ) was added to 
the filtrate , the resulting organic phase was washed with 
water ( 3x100 ml ) , dried over Na2SO4 and concentrated in 
vacuo to afford the title compound as solid ( R ) - 3 - ( ( 2 
aminophenyl ) thio ) - 2 - ( ( tert - butoxycarbonyl ) amino ) pro 
panoic acid ( 700 mg , 2 . 241 mmol , 96 % yield ) . MS ( m / z ) 
313 ( M + H + ) . 

> 11111 NH2 
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- continued [ 0302 ] To a solution of ( R ) - tert - butyl ( 4 - 0X0 - 2 , 3 , 4 , 5 - tet 
rahydrobenzo [ b ] [ 1 . 4 ] thiazepin - 3 - yl ) carbamate ( 100 mg , 
0 . 340 mmol ) in dioxane ( 3 mL ) was added HCl ( 0 . 425 mL , 
1 . 699 mmol , 4M in dioxane ) . The reaction mixture was 
stirred at 25°C . for 18 h . LCMS indicated the product wo 
starting material . Removed all the solvents and washed the 
solid with ether and the solid was used without further 
purification . MS ( m / z ) 195 ( M + H * ) . 
[ 0303 ] The following intermediates used for the prepara 
tion of titled example compounds was synthesized using 
methods analogous to the ones described above . 

Me ? 

NH 
Me ? 

Meo 

INH ) 

Me 
A 

Fi irition 
D 

F 

F 

NH ) 
le , 

NC ” 

Me 

Me ? 
UNH 

INH ) 

NH 

NH , 

NH 

IINH 
INH 

Me 
Me 
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Preparation 17 Preparation 19 

( R ) - tert - butyl ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) carbamate 

( S ) - 3 - ( ( tert - butoxycarbonyl ) amino ) - 5 - methyl - 4 - oxo 
2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepine - 7 - carbox 

ylic acid 
[ 0308 ] [ 0304 ] 

Cs2CO3 , Mel 
HIN — Boc 

LiOH 
TILLINH 

> 11111NHBOC 

???? 
HO 

[ 0305 ] To a solution of ( R ) - tert - butyl ( 4 - oxo - 2 , 3 , 4 , 5 - tet 
rahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) carbamate ( 200 mg , 
0 . 679 mmol ) in N , N - Dimethylformamide ( DMF ) ( 5 mL ) 
was added Cs2CO3 ( 332 mg , 1 . 019 mmol ) The reaction 
mixture was stirred at rt for 5 min , then Mel ( 0 . 051 mL , 
0 . 815 mmol ) was added . The reaction mixture was stirred at 
rt for 3 h and LCMS showed the reaction was completed . 
Added EtoAc and washed with water , brine and dried over 
Na2SO4 . Removed all the solvent to afford the title com 
pound as ( R ) - tert - butyl ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) carbamate ( 200 mg , 0 . 649 
mmol , 95 % yield ) . MS ( m / z ) 309 ( M + H * ) . 

[ 0309 ] To a solution of ester ( 500 . 0 mg , 1 . 427 mmol ) in 
THF ( 16 mL ) / Water ( 5 mL ) was added LiOH ( 2 . 141 mL , 
2 . 141 mmol ) as a solution in water ( 1 . 0 mL ) . After 3 h , the 
reaction mixture was poured into cold water ( 70 mL ) then 
extracted twice with EtOAc . The aqueous phase was acidi 
fied to pH - 3 then extracted with EtoAc twice to extract the 
desired product . The organic phase was dried over Na S04 , 
filtered , then concentrated in vacuo . The solid was azeotro 
ped twice with toluene then concentrated to a final solid that 
was sufficiently pure to use in the next step . No further 
purification appeared necessary . Yield : 456 mg ( 90 % ) white 
solid . MS ( m / z ) 337 . 3 ( M + H + ) . 

Preparation 18 

( R ) - 3 - amino - 5 - methyl - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] 
thiazepin - 4 ( 5H ) - one hydrochloride Preparation 20 

[ 0306 ] ( S ) - tert - butyl ( 7 - ( hydrazinecarbonyl ) - 5 - methyl - 4 
oxo - 2 , 3 , 4 , 5 - tetrahydro benzo [ b ] [ 1 , 4 ] xazepin - 3 - yl ) 

carbamate 
HCI FIIN – B?c . 

DCM / dioxane 
[ 0310 ] 

X 
NH / CD / DCM INH HCI INH 

on 

NH , 
???? 

HN 

10307 ] To a solution of ( R ) - tert - butyl ( 5 - methyl - 4 - oxo - 2 , 
3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) carbamate ( 290 
mg , 0 . 940 mmol ) in DCM ( 3 mL ) was added HC1 ( 7 . 05 mL , 
28 . 2 mmol , 4M in dioxane ) . The reaction mixture was 
stirred at 25° C . for 3 h . LCMS indicated the product w / o 
starting material . Removed all the solvents and the solid 
( 200 mg , 87 % ) was washed with ether and hexane and used 
without further purification . MS ( m / z ) 209 ( M + H + ) . Sex 
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Preparation 22 

( S ) - 3 - amino - 5 - methyl - 7 - ( 5 - oxo - 4 , 5 - dihydro - 1 , 3 , 4 
oxadiazol - 2 - yl ) - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 

( 5H ) - one , Hydrochloride 
[ 0314 ] 

[ 0311 ] To a suspension of ( S ) - 3 - ( ( tert - butoxycarbonyl ) 
amino ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] ox 
azepine - 7 - carboxylic acid ( 228 mg , 0 . 678 mmol ) in dry 
DCM ( 5 . 5 ml ) was added CDI ( 115 mg , 0 . 712 mmol ) as a 
solid . The reaction mixture was stirred at rt for 1 h 30 min 
then this mixture was added slowly dropwise to a separate 
stirring solution of anhydrous hydrazine ( 217 mg , 6 . 78 
mmol ) in 3 . 0 mL of dry DCM at rt . After 1 h , the reaction 
mixture was diluted with DCM then washed with water and 
brine . After drying the sample over Na2SO4 and concentra 
tion , the solid product had sufficient purity to carry to the 
next step , ( 164 mg , 69 % ) . ' H NMR ( DMSO - do ) d : 9 . 84 ( s , 
1H ) , 7 . 88 ( d , J = 2 . 0 Hz , 1H ) , 7 . 71 ( dd , J = 8 . 3 , 2 . 0 Hz , 1H ) , 
7 . 26 ( d , J = 8 . 3 Hz , 1H ) , 7 . 21 ( d , J = 7 . 8 Hz , 1H ) , 4 . 55 ( br . S . , 
1H ) , 4 . 30 - 4 . 41 ( m , 4H ) , 3 . 31 ( s , 3H ) , 1 . 34 ( s , 9H ) . MS ( m / z ) 
351 . 3 ( M + H + ) . 

ILITINH HCI 

HN 

Preparation 21 TILLINH HCI 

HN ( S ) - tert - butyl ( 5 - methyl - 4 - oxo - 7 - ( 5 - oxo - 4 , 5 - di 
hydro - 1 , 3 , 4 - oxadiazol - 2 - yl ) - 2 , 3 , 4 , 5 - tetrahydrobenzo 

[ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate 

[ 0312 ] 
[ 0315 ] To a solution of ( S ) - tert - butyl ( 5 - methyl - 4 - oxo - 7 
( 5 - oxo - 4 , 5 - dihydro - 1 , 3 , 4 - oxadiazol - 2 - yl ) - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 40 . 0 mg , 0 . 106 
mmol ) in DCM ( 1 . 0 mL ) was added a solution of 4M HC1 
in 1 , 4 dioxane ( 0 . 531 mL , 2 . 126 mmol ) . The mixture was 
stirred at rt for 1 h . The reaction mixture was concentrated 
in vacuo , then it was azeotroped twice with toluene to yield 
the desired product . MS ( m / z ) 277 . 1 ( M + H + ) . 

CDI / DMF 
MINH 

HON 

Preparation 23 

( S ) - 3 - ( 5 - benzylisoxazole - 3 - carboxamido ) - 5 - methyl 
4 - oxo - 2 , 3 , 4 , 5 - tetrahydro benzo [ b ] [ 1 , 4 ] oxazepine - 7 

carboxylic acid 
???? 

[ 0316 ] 
AN 

NO 
SINH o LiOH 

" IIHINH 

03 

[ 0313 ] To a solution of ( S ) - tert - butyl ( 7 - ( hydrazinecarbo 
nyl ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydro benzo [ b ] [ 1 , 4 ] xaze 
pin - 3 - yl ) carbamate ( 191 . 0 mg , 0 . 545 mmol ) in N , N - Dim 
ethylformamide ( DMF ) ( 3 . 0 mL ) was added TEA ( 0 . 114 
mL , 0 . 818 mmol ) followed by CDI ( 97 mg , 0 . 600 mmol ) . 
The mixture was stirred at rt . The reaction mixture was 
diluted with EtoAc then washed with cold dilute HCl , water 
( 2x ) , and brine . The organic phase was dried over Na2SO4 , 
filtered , then concentrated in vacuo . The residue was washed 
with small amount of DCM then filtered and collected as a 
white powder then used in the next step without further 
purification ( 150 . 0 mg , 80 % ) . ' H NMR ( DMSO - do ) d : 12 . 67 
( br . s . , 1H ) , 7 . 83 ( d , v = 2 . 0 Hz , 1H ) , 7 . 68 ( dd , J = 8 . 3 , 2 . 0 Hz , 
1H ) , 7 . 35 ( d , J = 8 . 3 Hz , 1H ) , 7 . 23 ( d , J = 7 . 8 Hz , 1H ) , 
4 . 32 - 4 . 45 ( m , 3H ) , 1 . 35 ( s , 9H ) . MS ( m / z ) 377 . 3 ( M + H + ) . 

H - O 

[ 0317 ] To a solution of ( S ) - methyl 3 - ( 5 - benzylisoxazole 
3 - carboxamido ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] oxazepine - 7 - carboxylate ( 332 mg , 0 . 762 mmol ) in 
THF ( 6 mL ) / Water ( 2 . 0 mL ) was added LiOH ( 1 . 144 mL , 
1 . 144 mmol ) as a solution in water . Reaction was stirred at 
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- continued 
NH 

LITT NH oregano HN 

rt for about 2 h . The reaction mixture was diluted with water 
then extracted with EtoAc twice . The aqueous phase was 
acidified to pH - 3 . 0 then it was extracted with EtoAc . The 
latter organic phase was dried over Na2SO4 then filtered and 
concentrated in vacuo to yield the desired product as a solid . 
The solid was warmed in toluene then decanted to give the 
final solid product that was used directly in the next step . ' H . 
NMR ( DMSO - do ) d : 13 . 18 ( br . s . , 1H ) , 8 . 87 ( d , J = 8 . 1 Hz , 
1H ) , 7 . 98 ( d , J = 2 . 0 Hz , 1H ) , 7 . 85 ( dd , J = 8 . 3 , 2 . 0 Hz , 1H ) , 
7 . 25 - 7 . 38 ( m , 6H ) , 6 . 55 ( s , 1H ) , 4 . 87 ( dt , J = 11 . 8 , 7 . 7 Hz , 
1H ) , 4 . 64 ( dd , J = 11 . 6 , 10 . 1 Hz , 1H ) , 4 . 46 ( dd , J = 9 . 9 , 7 . 6 Hz , 
1H ) , 4 . 22 ( s , 2H ) . MS ( m / z ) 422 . 3 ( M + H + ) . 

Preparation 24 
( S ) - 5 - benzyl - N - ( 7 - ( hydrazinecarbonyl ) - 5 - methyl - 4 
oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) 

isoxazole - 3 - carboxamide 
[ 0318 ] 

[ 0321 ] To a solution of ( S ) - methyl 3 - ( 5 - benzyl - 1H - pyra 
zole - 3 - carboxamido ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepine - 7 - carboxylate ( 191 . 0 mg , 0 . 440 
mmol ) in MeOH ( 5 . 0 mL ) was added hydrazine monohy 
drate ( 0 . 058 mL , 1 . 199 mmol ) as a solution in MeOH ( 1 . 0 
mL ) . The reaction mixture was refluxed overnight then it 
was diluted with EtoAc and partitioned with water . The 
organic phase was dried over Na , SOX , filtered , then con 
centrated in vacuo . The residue was purified by FCC 
( MeOH - DCM : 0 - 7 . 0 % ] ) to yield the desired the product 
( 119 . 0 mg , 62 . 3 % ) . ' H NMR ( DMSO - do ) 8 : 13 . 22 ( s , 1H ) , 
9 . 85 ( s , 1H ) , 8 . 09 ( d , J = 8 . 1 Hz , 1H ) , 7 . 90 ( d , J = 2 . 0 Hz , 1H ) . 
7 . 73 ( dd , J = 8 . 3 , 2 . 0 Hz , 1H ) , 7 . 18 - 7 . 34 ( m , 6H ) , 6 . 37 ( d , 
J = 1 . 5 Hz , 1H ) , 4 . 84 ( dt , J = 11 . 6 , 7 . 8 Hz , 1H ) , 4 . 48 - 4 . 62 ( m , 
3H ) , 4 . 36 - 4 . 47 ( m , 1H ) , 3 . 99 ( s , 2H ) . MS ( m / z ) 435 . 2 
( M + H + ) . 

N2H4 
CDI IIINH 

Preparation 26 

1111NH ( S ) - tert - butyl ( 7 - ( ( 2 - cyanoethyl ) carbamoyl ) - 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetra hydro benzo [ b ] [ 1 , 4 ] ox 

azepin - 3 - yl ) carbamate H2N 

[ 0322 ] 

????? HN 
HO 

[ 0319 ] To a suspension of ( S ) - 3 - ( 5 - benzylisoxazole - 3 - car 
boxamido ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydro benzo [ b ] [ 1 , 
4Joxazepine - 7 - carboxylic acid ( 178 . 0 mg , 0 . 422 mmol ) in 
DCM ( 6 . 0 mL ) was added CDI ( 75 mg , 0 . 465 mmol ) . The 
reaction mixture was stirred at rt for 1 h 30 min . The mixture 
was then added slowly dropwise to a solution of hydrazine 
( 0 . 199 mL , 6 . 34 mmol ) in 0 . 50 mL DCM . After 1 h LCMS 
indicated about 79 % conversion to the desired product . The 
reaction mixture was diluted with DCM then washed with 
water and brine . After drying the sample over Na , SO and 
concentration , the solid product had sufficient purity to carry 
to next step . ' H NMR ( DMSO - do ) 8 : 9 . 86 ( s , 1H ) , 8 . 90 ( d , 
J = 8 . 1 Hz , 1H ) , 7 . 91 ( d , J = 2 . 3 Hz , 1H ) , 7 . 73 ( dd , J = 8 . 3 , 2 . 0 
Hz , 1H ) , 7 . 27 - 7 . 38 ( m , 6H ) , 6 . 55 ( s , 1H ) , 4 . 85 ( dt , J = 11 . 8 . 
7 . 9 Hz , 1H ) , 4 . 62 ( dd , J = 11 . 6 , 10 . 1 Hz , 1H ) , 4 . 54 ( br . s . , 2H ) , 
4 . 44 ( dd , J = 9 . 9 , 7 . 8 Hz , 1H ) , 4 . 22 ( s , 2H ) , 3 . 33 ( s , 3H ) . MS 
( m / z ) 436 . 2 ( M + H + ) . 

Preparation 25 
( S ) - 5 - benzyl - N - ( 7 - ( hydrazinecarbonyl ) - 5 - methyl - 4 
oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) 

1H - pyrazole - 3 - carboxamide 
[ 0320 ] 

???? 
HN . 

N - NH 

[ 0323 ] To a suspension of ( S ) - 3 - ( ( tert - butoxycarbonyl ) 
amino ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetra - hydrobenzo [ b ] [ 1 , 4 ] 
oxazepine - 7 - carboxylic acid ( 185 . 0 mg , 0 . 550 mmol ) in 
DCM ( 5 . 0 mL ) was added 1 - chloro - N , N , 2 - trimethylprop - 1 
en - 1 - amine ( 88 mg , 0 . 660 mmol ) as a solution in DCM ( 0 . 10 
ml ) dropwise over 1 min . The reaction mixture was stirred 
at rt for 1 h and became a homogeneous solution . The 
reaction mixture was cooled in an ice - bath then 3 - amino 
propanenitrile ( 154 mg , 2 . 200 mmol ) was added dropwise as 
a solution in DCM ( 0 . 25 mL ) . After 10 min , the ice - bath was 
removed then 10 % aq citric acid solution was added and the 
mixture was stirred vigorously for 15 min . The organic 
phase was separated , washed with sat . aq sodium bicarbon 

on , de N2H4 TINH 



US 2018 / 0098998 A1 Apr . 12 , 2018 
47 

ate , brine then dried over Na S04 and concentrated in vacuo . 
The residue was purified by FCC [ EtOAC - Hex : 45 - 80 % ] to 
yield the desired product ( 190 . 0 mg , 89 % ) . MS ( m / z ) 389 . 3 
( M + H + ) . 

Preparation 27 

( EtOAC - Hex : 50 - 70 % ) to yield the desired product ( 152 . 0 
mg , 72 % ) . ' H NMR ( DMSO - d ) 8 : 7 . 87 ( d , J = 2 . 0 Hz , 1H ) , 
7 . 68 ( dd , J = 8 . 2 , 2 . 1 Hz , 1H ) , 7 . 44 ( d , J = 8 . 3 Hz , 1H ) , 7 . 21 ( d , 
J = 8 . 6 Hz , 1H ) , 4 . 73 - 4 . 87 ( m , 2H ) , 4 . 35 - 4 . 54 ( m , 3H ) , 3 . 24 
( t , J = 6 . 3 Hz , 2H ) , 1 . 36 ( s , 9H ) . MS ( m / z ) 414 . 3 ( M + H + ) . 

Preparation 28 
( S ) - 3 - ( 5 - ( 3 - amino - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 7 - yl ) - 1H - tetrazol - 1 - yl ) 

propanenitrile , Trifluoroacetic acid salt 
[ 0326 ] 

( S ) - tert - butyl ( 7 - 1 - ( 2 - cyanoethyl ) - 1H - tetrazol - 5 - yl ) 
5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] ox 

azepin - 3 - yl ) carbamate 
[ 0324 ] 

ZA 
PCl5 
TMSN3 / TFA Pyr TILLINH 

?????? 
HN . 

EZ 
NH2 TFA 

???? 

N - N 
= 
= 

[ 0325 ] To a solution of ( S ) - tert - butyl ( 7 - ( ( 2 - cyanoethyl ) 
carbamoyl ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetra hydro benzo [ b ] [ 1 , 
4 ] oxazepin - 3 - yl ) carbamate ( 188 . 0 mg , 0 . 484 mmol ) and 
pyridine ( 0 . 243 mL , 3 . 00 mmol ) in DCM ( 2 . 0 mL ) was 
added phosphorus pentachloride ( 161 mg , 0 . 774 mmol ) . The 
reaction mixture was heated to reflux for 3 . 0 h . The reaction 
mixture was cooled to rt then TMSNZ ( 0 . 257 mL , 1 . 936 
mmol ) was added and the reaction mixture was stirred 
overnight . At 20 h , 5 . 0 eq of TMS - N3 followed by 3 . 0 eq 
pyridine was added . The reaction mixture was warmed in an 
oil bath at 45 deg C . for ~ 4 h . The reaction mixture was 
carefully quenched with a few drops of sat . aq . NaHCO3 
initially , then after 5 min excess NaHCO , was added and the 
mixture was stirred for 15 min . The organic phase was 
separated and washed with 10 % aq citric acid and brine . The 
organic solution was dried over Na , SO2 , filtered and con 
centrated in vacuo . The residue was purified by FCC 

[ 0327 ] To a solution of ( S ) - tert - butyl ( 7 - ( 1 - ( 2 - cyano 
ethyl ) - 1H - tetrazol - 5 - yl ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 152 mg , 0 . 368 
mmol ) in DCM ( 1 . 0 mL ) was added TFA ( 0 . 50 mL , 6 . 49 
mmol ) . The mixture was stirred at rt for 1 h then the reaction 
mixture was concentrated in vacuo to a residue that was 
azeotroped with toluene to yield solid product that was used 
directly in the next step ( 149 . 0 mg , 95 % ) . MS ( m / z ) 314 . 2 
( M + H + ) . 

Preparation 29 
( S ) - 3 - ( 5 - benzylisoxazole - 3 - carboxamido ) - N - ( 2 - cya 
noethyl ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] 

[ 1 , 4 ] oxazepine - 7 - carboxamide 
[ 0328 ] 

EN 
H?N ?? IIINH ?? 
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- continued 
Z 

> 11111NH 
HN 

[ 0329 ] To a suspension of ( S ) - 3 - ( 5 - benzylisoxazole - 3 - car 
boxamido ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
oxazepine - 7 - carboxylic acid ( 87 . 0 mg , 0 . 206 mmol ) in 
DCM ( 2 . 0 mL ) was added 1 - chloro - N , N , 2 - trimethylprop - 1 
en - 1 - amine ( 33 . 1 mg , 0 . 248 mmol ) as a solution in DCM 
( 0 . 10 ml ) dropwise over 1 min . The reaction mixture was 
stirred at rt for 1 h and became a homogeneous solution . The 
reaction mixture was cooled in an ice - bath then 3 - amino 
propanenitrile ( 57 . 9 mg , 0 . 826 mmol ) was added dropwise 
as a solution in DCM ( 0 . 25 mL ) . The ice - bath was removed 
then 10 % aq citric acid solution was added and the mixture 
was stirred vigorously for 15 min . The organic phase was 
separated , washed with sat . aq sodium bicarbonate and brine 
then dried over sodium sulfate and concentrated in vacuo . 
The residue was purified by FCC ( EtOAC - Hex : 60 - 80 % ) to 
yield the desired product ( 67 . 0 mg , 68 . 5 % ) . MS ( m / z ) 474 . 4 
( M + H + ) . 

[ 0331 ] To a solution of ( S ) - 3 - ( ( tert - butoxycarbonyl ) 
amino ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
oxazepine - 7 - carboxylic acid ( 100 . 0 mg , 0 . 297 mmol DMSO 
( 2 . 0 mL ) was added DIEA ( 0 . 109 mL , 0 . 624 mmol ) then 
HATU ( 113 mg , 0 . 297 mmol ) . After 5 min dimethylamine 
( 0 . 156 mL , 0 . 312 mmol was added and the reaction mixture 
was stirred at rt . The reaction mixture was diluted with 
EtoAc then washed with sat . aq . NH _ C1 , water and brine . 
The organic phase was dried over Na S04 , filtered and 
concentrated in vacuo , The residue was purified by FCC 
[ ETOAC - Hex : 15 - 50 % ] to yield the desired product ( 44 . 0 
mg , 40 . 7 % ) . ' H NMR ( DMSO - do ) 8 : 7 . 53 ( d , J = 1 . 8 Hz , 1H ) , 
7 . 27 - 7 . 31 ( m , 1H ) , 7 . 21 - 7 . 25 ( m , 1H ) , 7 . 18 ( d , J = 8 . 1 Hz , 
1H ) , 4 . 27 - 4 . 44 ( m , 3H ) , 3 . 29 ( s , 3H ) , 2 . 99 ( br . S . , 6H ) , 1 . 35 
( s , 9H ) . MS ( m / z ) 364 . 0 ( M + H + ) . 
0332 ] . The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

Preparation 30 

( S ) - tert - butyl ( 5 - methyl - 7 - ( N , N - dimethylcarbam 
oyl ) - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin 

3 - yl ) carbamate 
MILITINH N [ 0330 ] 

NH MezNH 

orzamex tygget HO IlluNH reqek 
you qogy ??????? 

TITILINH Me2N 
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Preparation 31 Preparation 32 

( S ) - 3 - amino - N , N , 5 - trimethyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahy 
drobenzo [ b ] [ 1 , 4 ] oxazepine - 7 - carboxamide trifluoro 

acetate 

( S ) - di - tert - butyl ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepine - 3 , 7 - diyl ) dicarbamate 

[ 0336 ] 

[ 0333 ] 

DPPA , 
TEA , 

t - BuOH 
LINH 

HO 
TEA 

NH 
MeN . 

???? 

IZ 
INH TFA 

Me2N 

[ 0334 ] To a suspension of ( S ) - tert - butyl ( 5 - methyl - 7 - ( N , 
N - dimethylcarbamoyl ) - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 
4 ] oxazepin - 3 - yl ) carbamate ( 46 . 0 mg , 0 . 113 mmol ) in DCM 
( 1 . 5 mL ) was added TFA ( 0 . 175 mL , 2 . 269 mmol ) . The 
reaction mixture was stirred for 4 h at rt and found to be 
complete by LC / MS . The reaction mixture was concentrated 
in vacuo then azeotroped with toluene twice . The residue 
was used without further purification and used directly in the 
next step . MS ( m / z ) 264 . 0 ( M + H * ) . 
[ 0335 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

103371 A mixture of ( S ) - 3 - ( ( tert - butoxycarbonyl ) amino ) 
5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydro benzo [ b ] [ 1 , 4 ] oxazepine 
7 - carboxylic acid ( 78 . 0 mg , 0 . 232 mmol ) , diphenylphospho 
rylazide ( DPPA ) ( 0 . 070 mL , 0 . 325 mmol ) , TEA ( 0 . 091 mL , 
0 . 649 mmol ) , and tBuOH ( 0 . 439 mL , 4 . 59 mmol ) in toluene 
were first heated to 70 deg C . for 30 min then to 100 deg C . 
for overnight . After 20 min some desired product was 
observed ; the reaction mixture was left overnight and 
appeared to be complete . The solvent was removed in vacuo 
then the residue was purified by FCC [ E / H 25 % ] . ( No 
work - up was needed and the sample was well purified by 
column . ) ; ' H NMR ( DMSO - do ) 8 : 9 . 47 ( br . s . , 1H ) , 7 . 54 ( d , 
J = 1 . 5 Hz , 1H ) , 7 . 25 ( dd , J = 8 . 5 , 1 . 9 Hz , 1H ) , 7 . 15 ( d , J = 8 . 8 
Hz , 1H ) , 7 . 07 ( d , J = 8 . 6 Hz , 1H ) , 4 . 30 - 4 . 39 ( m , 1H ) , 4 . 20 
4 . 26 ( m , 2H ) , 3 . 23 ( s , 3H ) , 1 . 48 ( s , 9H ) , 1 . 35 ( s , 9H ) . MS 
( m / z ) 408 . 3 ( M + H + ) . 

Preparation 33 

( S ) - 3 , 7 - diamino - 5 - methyl - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] 
oxazepin - 4 ( 5H ) - one 

. . . . NH2 [ 0338 ] 

NH HC1 
IIINH 

HILI NH2 > ' 11111NH , 

H2N 
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Preparation 35 [ 0339 ] To a suspension of ( S ) - di - tert - butyl ( 5 - methyl - 4 
oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepine - 3 , 7 - diyl ) di 
carbamate ( 75 . 0 mg , 0 . 184 mmol ) in DCM ( 1 . 5 mL ) was 
added HCl ( 0 . 782 mL , 3 . 13 mmol ) . The reaction mixture 
was stirred overnight at rt . The solvent was evaporated , then 
the residue was azeotroped with toluene to obtain a solid 
residue that was used in the next step without further 
purification ; quantitative yield was assumed . MS ( m / z ) 
208 . 1 ( M + H + ) . 

( S ) - tert - butyl ( 3 - ( ( tert - butoxycarbonyl ) amino ) - 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxaze 

pin - 7 - yl ) ( methyl ) carbamate 
[ 0342 ] 

Preparation 34 ue ????? Mel / 
Cs2CO3 was there severamente se q ( S ) - N - ( 7 - amino - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 

robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 5 - benzylisoxazole - 3 
carboxamide 

[ 0340 ] 

ITINH2 x HN LINH 692 
HO 

N 

HATU 
HO 

[ 0343 ] To a suspension of ( S ) - di - tert - butyl ( 5 - methyl - 4 
oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepine - 3 , 7 - diyl ) di 
carbamate ( 60 . 0 mg , 0 . 147 mmol ) DMF ( 1 . 0 mL ) was added 
Cs , C03 ( 48 . 0 mg , 0 . 147 mmol ) then Mel ( 9 . 21 ul , 0 . 147 
mmol ) . The reaction mixture was combined with a second 
batch reaction of 40 mg scale and both were processed 
together . The reaction mixture was diluted with EtOAc then 
washed successively with water and brine . The organic 
phase was dried over Na2SO4 and filtered . The concentrated 
residue was purified by FCC ( EtOAC - Hex : 15 - 35 % ) to yield 
an 86 . 0 mg mixture of desired product with some starting 
material ( 7 : 3 by LC / MS ) that was used in the next step . MS 
( m / z ) 422 . 4 ( M + H * ) . 

IIIINH 

H2N 
o 

Preparation 36 

( S ) - 3 - amino - 5 - methyl - 7 - ( methyl - amino ) - 2 , 3 - dihyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one 

( 0344 ) 

[ 0341 ] A solution of 5 - benzylisoxazole - 3 - carboxylic acid 
( 37 . 4 mg , 0 . 184 mmol ) and HATU ( 77 mg , 0 . 202 mmol ) in 
acetonitrile ( 2 . 5 mL ) ( 1 mL ) was stirred for 1 h . This mixture 
was added slowly to a second mixture of mixture of ( 9 . 0 eq ) 
N - methylmorpholine ( 0 . 182 mL , 1 . 656 mmol ) and ( S ) - 3 , 7 
diamino - 5 - methyl - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 
( 5H ) - one , 2 hydrochloride ( 51 . 5 mg , 0 . 184 mmol ) . LCMS 
showed predominantly one product 70 % plus bis - coupled 
23 % . The reaction mixture was diluted with EtoAc then 
washed with water and brine . After drying over sodium 
sulfate , and filtering the sample was concentrated in vacuo 
and purified by FCC [ ETOAC - Hex : 20 - 60 % ] . ' H NMR 
( DMSO - da ) 8 : 8 . 78 ( d , J = 8 . 3 Hz , 1H ) , 7 . 27 - 7 . 39 ( m , 5H ) , 
6 . 87 ( d , J = 8 . 3 Hz , 1H ) , 6 . 58 ( d , J = 2 . 8 Hz , 1H ) , 6 . 55 ( s , 1H ) , 
6 . 43 ( dd , J = 8 . 6 , 2 . 5 Hz , 1H ) , 5 . 16 ( s , 2H ) , 4 . 77 - 4 . 87 ( m , 1H ) , 
4 . 36 - 4 . 44 ( m , 1H ) , 4 . 20 - 4 . 27 ( m , 3H ) , 3 . 22 ( s , 3H ) . MS 
( m / z ) 393 . 2 ( M + H + ) . 

????? HCI 
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- continued ( Note : still some starting material remained ) , the reaction 
mixture was concentrated , then diluted with water and 
ETOAc . ( n ) HCI 

> 1l | INH , 
Me 

N 

[ 0345 ] To a mixture of ( S ) - tert - butyl ( 3 - ( ( tert - butoxycar - 
bonyl ) amino ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] 
[ 1 , 4 ] oxazepin - 7 - yl ) ( methyl ) carbamate from previous step 
( 86 . 0 mg , 0 . 204 mmol ) in DCM ( 3 . 0 ml ) was added HCl 
( 1 . 020 mL , 4 . 08 mmol ) as a 4 M HCl solution in 1 , 4 
dioxane . The reaction mixture was stirred at rt overnight 
then additional 0 . 5 mL of 4M HCl in 1 , 4 dioxane was added 
and stirring was continued 1 h . The reaction mixture was 
concentrated in vacuo , then azeotroped with toluene to yield 
residual solid having the desired product that was used 
directly in the next step . MS ( m / z ) 222 . 1 ( M + H + ) . 

[ 0348 ] After separation , the aqueous solution was 
extracted with EtoAc ( x2 ) , and then the aqueous solution 
was acidified with 1N HCl ( pH around 3 ) . After extraction 
with EtOAC ( x3 ) , the combined organic solution was 
washed with brine , dried over MgSO4 . After filtration and 
evaporation in vacuo , ( S ) - 3 - ( ( 5 - amino - 6 - chloropyrimidin - 4 
yl ) amino ) - 2 - ( ( tert - butoxycarbonyl ) amino ) propanoic acid 
( 430 mg , 1 . 296 mmol , 52 . 9 % yield ) was obtained as pale 
brownish solids , which was used for the next reaction 
without further purification . MS ( m / z ) 332 . 2 ( M + H + ) . ' H 
NMR ( DMSO - da ) 8 : 12 . 67 ( br . s . , 1H ) , 7 . 75 ( s , 1H ) , 7 . 09 ( d , 
J = 8 . 3 Hz , 1H ) , 6 . 85 - 6 . 91 ( m , 1H ) , 5 . 05 ( s , 2H ) , 4 . 24 ( td , 
J = 8 . 0 , 5 . 3 Hz , 1H ) , 3 . 71 - 3 . 82 ( m , 1H ) , 3 . 55 - 3 . 68 ( m , 1H ) , 
1 . 35 - 1 . 41 ( m , 9H ) . 
[ 0349 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using a 
method analogous to the ones described above using 4 , 6 
dichloro - 2 - methylpyrimidin - 5 - amine and 2 - chloro - 5 - fluoro 
3 - nitropyridine in DMSO as solvent at 70° C . 

Preparation 37 

( S ) - 3 - ( ( 5 - Amino - 6 - chloropyrimidin - 4 - yl ) amino ) - 2 
( ( tert - butoxycarbonyl ) amino ) propanoic acid 

[ 0346 ] 

NH2 
o CNH 

I11 ?? 
OH 

HN 
H?N Me . Me LNNH 0 NH 

" NH2 

0 NH 

OH 

NH Ö 

NH 
?? 

III . 
OH 

?? 
[ 0347 ] To a suspension of 4 , 6 - dichloropyrimidin - 5 - amine 
( 0 . 402 g , 2 . 448 mmol ) and triethylamine ( 0 . 751 mL , 5 . 39 
mmol ) in BuOH ( 10 mL ) was added ( S ) - 3 - amino - 2 - ( ( tert 
butoxycarbonyl ) amino ) propanoic acid ( 0 . 5 g , 2 . 448 mmol ) 
at rt . The reaction mixture was heated at 90° C . After heating 
for 1 hr , another 10 mL of BuOH and EtOH ( 15 mL ) were 
added to the reaction mixture . After heating for 2 days 

F “ NO2 
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Preparation 38 
( S ) - tert - butyl ( 4 - chloro - 6 - oxo - 6 , 7 , 8 , 9 - tetrahydro 
5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) carbamate 

[ 0350 ] 

2 

I 

o NH ZIIIII FIF 
LOH 

NH 

NH 

1111NH 

- continued 

???? 

[ 0351 ] To a solution of ( S ) - 3 - ( ( 5 - amino - 6 - chloropyrimi 
din - 4 - yl ) amino ) - 2 - ( ( tert - butoxycarbonyl ) amino ) propanoic 
acid ( 300 mg , 0 . 904 mmol ) and HATU ( 378 mg , 0 . 995 
mmol ) in DMSO ( 4 . 0 mL ) was added DIEA ( 0 . 237 mL , 
1 . 356 mmol ) at rt . After 5 hr at rt , another 378 mg of HATU 
and 0 . 24 mL of DIEA were added . After stirring for over 
night at rt , water was added , then extracted with EtOAC ( x3 ) . 
The combined organic solution was washed with brine , and 
dried over MgSO4 . After filtration and evaporation in vacuo , 
the crude material was purified by silica gel column chro 
matography ( Biotage , 25 g cartridge , 10 % to 60 % EtoAc in 
hexane ) to give ( S ) - tert - butyl ( 4 - chloro - 6 - oxo - 6 , 7 , 8 , 9 - tetra 
hydro - 5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) carbamate 
( 125 mg , 0 . 394 mmol , 43 . 6 % yield ) as colorless solid . MS 
( m / z ) 314 . 2 ( M + H + ) . ' H NMR ( DMSO - do ) 8 : 9 . 49 ( s , 1H ) , 
8 . 14 - 8 . 22 ( m , 1H ) , 8 . 07 ( s , 1H ) , 6 . 95 ( d , J = 7 . 1 Hz , 1H ) , 
4 . 23 - 4 . 34 ( m , 1H ) , 3 . 41 - 3 . 51 ( m , 2H ) , 1 . 39 ( s , 9H ) . 

Preparation 39 
( S ) - tert - butyl ( 6 - oxo - 6 , 7 , 8 , 9 - tetrahydro - 5H - py 
rimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) carbamate 

[ 0352 ] 

[ 0353 ] To a suspension of ( S ) - tert - butyl ( 4 - chloro - 6 - oxo 
6 , 7 , 8 , 9 - tetrahydro - 5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) 
carbamate ( 300 mg , 0 . 956 mmol ) in EtOH ( 5 mL ) , EtOAC 
( 5 . 00 mL ) , and MeOH ( 7 . 5 mL ) was added Pd / C ( 153 mg , 
0 . 143 mmol ) at rt . The reaction mixture was stirred under H2 
balloon for 3 hr . The reaction mixture was filtered and 
washed with EtoAc and MeOH . The combined filtrate was 
evaporated in vacuo and the resultant solid ( S ) - tert - butyl 
( 6 - oxo - 6 , 7 , 8 , 9 - tetrahydro - 5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diaz 
epin - 7 - yl ) carbamate ( 260 mg , 0 . 912 mmol , 95 % yield ) was 
used for the next reaction without further purification . MS 
( m / z ) 280 . 2 ( M + H + ) . ' H NMR ( DMSO - d ) 8 : 10 . 32 ( s , 1H ) , 
9 . 41 ( br . s . , 1H ) , 8 . 50 ( s , 1H ) , 8 . 01 ( s , 1H ) , 7 . 06 ( d , J = 7 . 1 Hz , 
1H ) , 4 . 36 - 4 . 50 ( m , 1H ) , 3 . 53 - 3 . 63 ( m , 1H ) , 3 . 40 - 3 . 52 ( m , 
1H ) , 1 . 40 ( s , 9H ) . 
[ 0354 ] The following intermediate used for the prepara 
tion of titled example compounds was synthesized from 
( S ) - tert - butyl ( 4 - chloro - 2 , 5 - dimethyl - 6 - oxo - 6 , 7 , 8 , 9 - tetra 
hydro - 5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) carbamate 
using methods analogous to the ones described above . 

Pd / C H2 
11111NH 

NH 
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- continued 

Me Me N 11111N le IllINH 

Me 
opht 

stor 
Me 

Preparation 41 Preparation 40 
( S ) - tert - butyl ( 4 - chloro - 5 - methyl - 6 - oxo - 6 , 7 , 8 , 9 
tetrahydro - 5H - pyrimido [ 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) 

carbamate 
[ 0355 ] water ( S ) - tert - butyl ( 7 - bromo - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro 

1H - benzo [ b ] azepin - 3 - yl ) carbamate ove [ 0358 ] 

Boc20 , NEtz 
. . 1111 NH2 DCM , rt , 1 h 

" 11111NH 
Mel NaH 
DMF 

Br 

???? 

N 
> : 11111NH 

[ 0356 ] To a solution of ( S ) - tert - butyl ( 4 - chloro - 6 - oxo - 6 , 7 , 
8 , 9 - tetrahydro - 5H - pyrimido 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) car 
bamate ( 0 . 7 g , 2 . 231 mmol ) in DMF ( 10 ml ) was added NaH 
( 0 . 094 g , 2 . 343 mmol ) at rt . After 30 min at rt , iodomethane 
( 0 . 146 ml , 2 . 343 mmol ) was added and stirred for 1 hr 20 
min . The addition of water triggered a precipitation . The 
solid was filtered and washed with water and hexane . The 
wet solid was collected and dried at 50° C . in a vacuum oven 
to give ( S ) - tert - butyl ( 4 - chloro - 5 - methyl - 6 - oxo - 6 , 7 , 8 , 9 - tet 
rahydro - 5H - pyrimido? 4 , 5 - b ] [ 1 , 4 ] diazepin - 7 - yl ) carbamate 
( 620 mg , 1 . 797 mmol , 81 % yield ) as a colorless solid , which 
was used for the next reaction without further purification . 
MS ( m / z ) 328 . 2 ( M + H + ) . ' H NMR ( DMSO - do ) d : 8 . 18 ( s , 
1H ) , 8 . 09 ( br . d , 1H ) , 7 . 02 ( d , J = 7 . 6 Hz , 1H ) , 4 . 38 - 4 . 48 ( m , 
1H ) , 3 . 37 - 3 . 54 ( m , 2H ) , 3 . 12 ( s , 3H ) , 1 . 38 ( s , 9H ) . 
[ 0357 ) The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

[ 0359 ] To a mixture of ( S ) - 3 - amino - 7 - bromo - 4 , 5 - dihydro 
1H - benzo [ b ] azepin - 2 ( 3H ) - one ( 800 mg , 3 . 14 mmol ) in 
DCM ( 20 mL ) was added NEt3 ( 0 . 656 mL , 4 . 70 mmol ) and 
BOC20 ( 0 . 764 mL , 3 . 29 mmol ) . The mixture was stirred at 
rt for 1 h , and then was diluted with H , O ( 20 mL ) . The 
organic layer was separated and concentrated . The resulting 
residue was purified by Isco Combiflash ( 20 % - 80 % EtOAc / 
Hexane ; 40 g RediSep column ) . Collected fractions con 
taining the product were combined and concentrated to give 
the desired product as a white solid ( 900 mg , 81 % yield ) . ' H 
NMR ( CDC1z ) 8 ppm 9 . 21 ( s , 1H ) , 7 . 32 ( d , J = 2 . 0 Hz , 1H ) , 
7 . 24 ( dd , J = 8 . 3 , 2 . 0 Hz , 1H ) , 6 . 83 ( d , J = 8 . 3 Hz , 4H ) , 5 . 68 ( d , 
J = 7 . 8 Hz , 1H ) , 4 . 17 - 4 . 31 ( m , 1H ) , 2 . 76 - 2 . 95 ( m , 1H ) , 
2 . 52 - 2 . 68 ( m , 2H ) , 1 . 94 - 2 . 01 ( m , 1H ) , 1 . 39 ( s , 9H ) ; MS 
( m / z ) : 355 ( M + H + ) . 

Preparation 42 

Tert - butyl ( 7 - cyano - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) carbamate 

[ 0360 ] 

Me Pd2dba3 , Zn ( CN ) 2 
S — Phos , DMF 
120° C . , 30 min 

IIINH 
MINH 

a Mc 
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- continued Preparation 44 

( S ) - tert - butyl ( 2 - oxo - 7 - 1H - tetrazol - 5 - yl ) - 2 , 3 , 4 , 5 
tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate 

[ 0363 ] 
HINTINH 

NC . 

FuINH 
NaN3 , NH4Cl 
DMF , 120° C . , 

16 h 

22 
TINH 

[ 0361 ] Tert - butyl ( 7 - bromo - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) carbamate ( 200 mg , 0 . 563 mmol ) , zinc 
cyanide ( 99 mg , 0 . 845 mmol ) , Pd dbaz ( 258 mg , 0 . 282 
mmol ) , and S - Phos ( 277 mg , 0 . 676 mmol ) were mixed in a 
5 ml microwave vial . The vial was flushed with N , 3 times , 
and then 2 ml of DMF was added . The reaction mixture was 
microwaved using an Emrys Optimizer ( 150 W , absorption 
normal , 120° C . , 20 min ) . The mixture was then filtered and 
the filtrate was concentrated . The residue was purified by 
Isco Combiflash ( 20 % - 50 % EtoAc / Hexane ; 40 g RediSep 
column ) . Collected fractions containing the product were 
combined and concentrated to give the desired product as a 
brown oil . This oil was lyophilized to a pale yellow solid 
( 146 mg , 86 % yield ) . ' H NMR ( CDC13 ) : Oppm 9 . 18 ( s , 
1H ) , 7 . 47 - 7 . 59 ( m , 2H ) , 7 . 13 ( d , J = 8 . 1 Hz , 1H ) , 5 . 50 ( d , 
J = 7 . 8 Hz , 1H ) , 4 . 26 ( dt , J = 11 . 4 , 7 . 7 Hz , 1H ) , 2 . 84 - 3 . 00 ( m , 
1H ) , 2 . 62 - 2 . 79 ( m , 2H ) , 1 . 98 - 2 . 12 ( m , 1H ) , 1 . 41 ( s , 9H ) ; MS 
( m / z ) : 302 ( M + H * ) . 

[ 0364 ] ( S ) - tert - butyl ( 7 - cyano - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro 
1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 100 mg , 0 . 332 mmol ) 
was dissolved in DMF ( 2 mL ) , and then sodium azide ( 64 . 9 
mg , 0 . 999 mmol ) and ammonium chloride ( 53 . 8 mg , 1 . 006 
mmol ) were added . The mixture was maintained at 120° C . 
for 16 h . The mixture was filtered and the filtrate was then 
concentrated and the residue was purified by Isco Combi 
flash ( 2 % - 10 % MeOH / CH _ C12 , 10 % NEt3 in MeOH ; 12 g 
RediSep column ) . Collected fractions containing the product 
were combined and concentrated to give the desired product 
as a colorless oil ( 114 mg , 100 % yield ) . MS ( m / z ) : 345 
( M + H + ) . 

Preparation 43 

3 - amino - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] 
azepine - 7 - carbonitrile Preparation 45 

[ 0362 ] ( S ) - 3 - amino - 7 - ( 1H - tetrazol - 5 - yl ) - 4 , 5 - dihydro - 1H 
benzo [ b ] azepin - 2 ( 3H ) - one 

[ 0365 ] 

HCI , DCM 
HINH 

rt , 1 h 

HCI , DCM 
> 11111NH 

rt , 2 h 
NC . 

FILTINH 

IZ 
11111NH 

To a mixture of tert - butyl ( 7 - cyano - 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 70 mg , 0 . 234 
mmol ) in DCM ( 5 mL ) was added HCl ( 4N in dioxane ) ( 0 . 31 
mL , 1 . 23 mmol ) . The reaction mixture was stirred at rt for 
1 h . The mixture was then concentrated and dried . This 
crude material was taken to the next step without purifica 
tion ( 47 mg , 100 % yield ) . MS ( m / z ) : 202 ( M + H + ) . 

[ 0366 ] ( S ) - tert - butyl ( 2 - oxo - 7 - ( 1H - tetrazol - 5 - yl ) - 2 , 3 , 4 , 5 
tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 114 mg , 
0 . 332 mmol ) was dissolved in DCM ( 2 mL ) , and then HC1 
( 4 N in dioxane , 0 . 83 mL ) was added . The mixture was 
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maintained at rt for 2 h . The rxn mixture was concentrated 
to an off - white solid . MS ( m / z ) : 245 ( M + H + ) . 

Preparation 46 

tert - butyl ( 7 - bromo - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) carbamate 

[ 0367 ] 

as a white solid ( 1 . 6 g , 65 % yield ) . ' H NMR ( CDC13 ) 8 ppm 
7 . 44 ( dd , J = 8 . 5 , 2 . 1 Hz , 1H ) , 7 . 37 ( d , J = 2 . 3 Hz , 1H ) , 7 . 07 ( d , 
J = 8 . 6 Hz , 1H ) , 5 . 47 ( d , J = 7 . 6 Hz , 1H ) , 4 . 23 ( dt , J = 11 . 5 , 7 . 5 
Hz , 1H ) , 3 . 39 ( s , 3H ) , 2 . 73 - 2 . 91 ( m , 1H ) , 2 . 49 - 2 . 65 ( m , 2H ) , 
1 . 87 - 2 . 03 ( m , 1H ) , 1 . 42 ( s , 9H ) ; MS ( m / z ) : 369 ( M + H + ) . 

Preparation 48 
1 , 1 - dimethylethyl ( 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 - tetra 

hydro - 1H - 1 - benzazepin - 3 - yl ) carbamate - dl 
[ 0371 ] 

Br Br 

- NH2 
BOC20 , NEtz 
DCM , it , 1 h BI 

– NH NH . N - BuLi , THF 
- 78° C . , MOD 

Br 

?? 

NH 

[ 0368 ] To a mixture of 3 - amino - 7 - bromo - 4 , 5 - dihydro - 1H 
benzo [ b ] azepin - 2 ( 3H ) - one ( 1 . 7 g , 6 . 66 mmol ) in DCM ( 50 
mL ) was added NEt3 ( 1 . 393 mL , 10 . 00 mmol ) and BOCO 
( 1 . 625 mL , 7 . 00 mmol ) . The mixture was maintained at rt 
for 1 h . The reaction mixture was then diluted with water and 
the organic layer was separated , concentrated and dried 
under high vacuum for 16 h . This crude material was taken 
to the next step without further purification ( 2 . 36 g , 100 % 
yield ) . MS ( m / z ) : 355 ( M + H * ) . 

Preparation 47 
tert - butyl ( 7 - bromo - 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 - tetra 

hydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate 
[ 0369 ] 

[ 0372 ] Tert - butyl ( 7 - bromo - 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 80 mg , 0 . 217 
mmol ) was dissolved in 50 ml THF and then cooled to - 78° 
C . N - butyllithium ( 2 . 5M in Hexane ) ( 0 . 217 mL , 0 . 542 
mmol ) was added dropwise at - 78° C . The reaction mixture 
was maintained at - 78° C . for 30 min , and then was 
quenched by MeOD . The mixture was washed by sat . 
NaHCO3 ( aq ) . The organic layer was separated and purified 
by Isco Combiflash ( 20 % - 80 % EtoAc / Hexane ; 12 g 
RediSep column ) . Collected fractions containing the product 
were combined and concentrated to give the desired product 
as a white solid ( 64 mg , 100 % yield ) . ' H NMR ( 400 MHz , 
CDC12 ) 8 ppm 1 . 41 ( s , 9H ) 1 . 95 ( dd , J = 7 . 45 , 3 . 92 Hz , 1H ) 
2 . 51 - 2 . 68 ( m , 2H ) 2 . 73 - 2 . 98 ( m , 1H ) 3 . 41 ( s , 3H ) 4 . 19 - 4 . 34 
( m , 1H ) 5 . 37 - 5 . 64 ( m , 1H ) 7 . 11 - 7 . 24 ( m , 2H ) 7 . 23 - 7 . 38 ( m , 
1H ) ; MS ( m / z ) : 292 ( M + H * ) . 

Preparation 49 
3 - amino - 1 - methyl - 1 , 3 , 4 , 5 - tetrahydro - 2H - 1 - benzaze 

pin - 2 - one - di 
[ 0373 ] 

NH NH 
Mel , Cs2CO3 
THF , DMF 
rt , 20 h 

- NH NH 

?? 
HCI , DCM 
rt , 16 h 

NH , 

[ 0370 ] To a mixture of cesium carbonate ( 3 . 04 g , 9 . 33 
mmol ) and tert - butyl ( 7 - bromo - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro 
1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 2 . 36 g , 6 . 66 mmol ) in 1 
ml DMF and THF ( 50 mL ) mixed solution was added 
iodomethane ( 0 . 500 mL , 8 . 00 mmol ) . The reaction mixture 
was maintained at rt for 20 h . The mixture was then filtered 
and the filtrate was concentrated . The residue was purified 
by Isco Combiflash ( 10 % - 50 % EtOAc / Hexane ; 330 g 
RediSep column ) . Collected fractions containing the product 
were combined and concentrated to give the desired product 
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Preparation 51 [ 0374 ] 1 , 1 - dimethylethyl ( 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - 1 - benzazepin - 3 - yl ) carbamate - dl ( 64 mg ) was dis 
solved in 2 mL DCM , and then 0 . 54 mL HCI ( 4N in dioxane ) 
was added dropwise . The reaction mixture was maintained 
at rt for 4 h . The mixture was then concentrated and the 
crude material was taken to the next step without further 
purification ( 35 mg , 84 % yield ) . MS ( m / z ) : 192 ( M + H + ) . 

( S ) - tert - butyl ( 2 - oxo - 7 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 
dioxaborolan - 2 - yl ) - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] 

azepin - 3 - yl ) carbamate 

[ 0378 ] 
Preparation 50 

Br 3 - amino - 1 - methyl - 7 - ( 2 , 2 , 2 - trifluoro - 1 , 1 - dihydroxy 
ethyl ) - 1 , 3 , 4 , 5 - tetrahydro - 2H - 1 - benzazepin - 2 - one 

[ 0375 ] 

PdCl2 ( dppf ) , 
Pin2B2 

> ' 11111NH 
KOAc , dioxane 
120° C . , 10 min 

Br BI n - BuLi 
THF , - 78° C . 
F3COET NH 

Om 
HO OH 11111NH 

F3C HCI 

NH dioxane 

À 
HO OH 

F C 
- NH2 HCI 

[ 0379 ] ( S ) - tert - butyl ( 7 - bromo - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro 
1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 200 mg , 0 . 563 mmol ) , 
bis ( pinacolato ) diboron ( 157 mg , 0 . 619 mmol ) , PdC12 ( dppf ) 
CH2Cl2 adduct ( 46 . 0 mg , 0 . 056 mmol ) and potassium 
acetate ( 182 mg , 1 . 858 mmol ) were mixed in 1 , 4 - Dioxane ( 2 
mL ) . The reaction mixture was put in an Emrys Optimizer 
( 150 W , absorption normal , 120° C . , 10 min ) . The reaction 
mixture was then partitioned between H20 and DCM . The 
organic layer was washed by brine , dried over MgSO4 and 
concentrated to a brown residue . This residue was purified 
by Isco Combiflash ( 10 % - 80 % EtOAc / Hexane ; 40 g 
RediSep column ) . Collected fractions containing the product 
were combined and concentrated to give the desired product 
as a white solid ( 82 mg , 36 % yield ) . MS ( m / z ) : 402 ( M + H + ) . 

Preparation 52 

( S ) - 3 - amino - 7 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaboro 
lan - 2 - yl ) - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 ( 3H ) - one 

[ 0376 ] Tert - butyl ( 7 - bromo - 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 100 mg , 0 . 271 
mmol ) was dissolved in 50 ml THF and then cooled to - 78° 
C . N - butyllithium ( 2 . 5M in Hexane , 0 . 271 mL , 0 . 677 mmol ) 
was added dropwise at - 78° C . This mixture was maintained 
at - 78° C . for 30 min , and then ethyl 2 , 2 , 2 - trifluoroacetate 
( 0 . 129 mL , 1 . 083 mmol ) was added dropwise at - 78° C . The 
mixture turned into colorless solution after addition . This 
mixture was maintained at - 78° C . for 1 h , and then was 
slowly warmed up to rt . The rxn mixture was quenched by 
MeOH , and then washed by sat . NH _ Cl ( aq ) . The organic 
layer was separated and concentrated . The residue was 
purified by Isco CombiFlash ( 20 % - 80 % ETOAc / Hexane ; 40 
g RediSep column ) . Collected fractions containing the prod 
uct were combined and concentrated to give the desired 
product as a yellow oil ( 24 mg , 23 % yield ) . MS ( m / z ) : 404 
( M + H + ) . 
[ 0377 ] 1 , 1 - Dimethylethyl [ 1 - methyl - 2 - oxo - 7 - ( 2 , 2 , 2 - trif 
luoro - 1 , 1 - dihydroxyethyl ) - 2 , 3 , 4 , 5 - tetrahydro - 1H - 1 - ben 
zazepin - 3 - yl ] carbamate ( 125 mg , 0 . 324 mmol ) was dis 
solved in DCM ( 2 mL ) , and then HCI ( 4N in dioxane ) ( 0 . 809 
mL , 3 . 24 mmol ) was added . The yellow solution was 
maintained at room temperature for 16 hours . This solution 
was then concentrated to give the 3 - amino - 1 - methyl - 7 - ( 2 , 
2 , 2 - trifluoro - 1 , 1 - dihydroxyethyl ) - 1 , 3 , 4 , 5 - tetrahydro - 2H - 1 
benzazepin - 2 - one as a yellow oil ( 92 mg , 100 % yield ) . MS 
( m / z ) : 304 ( M + H + ) . 

[ 0380 ] 

HCI , 
DCM 

> 11111NH rt , 
16 h 



US 2018 / 0098998 A1 Apr . 12 , 2018 
57 

- continued Preparation 54 

( S ) - 3 - amino - 8 - hydroxy - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] 
oxazepin - 4 ( 5H ) - one 

[ 0384 ] 
> 1111NH , 

N 
BBr3 

" INH 

N 
HO . 

[ 0381 ] ( S ) - tert - butyl ( 2 - oxo - 7 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 
dioxaborolan - 2 - yl ) - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin 
3 - yl ) carbamate ( 82 mg , 0 . 205 mmol ) was dissolved in 2 mL 
DCM , and then HCl ( 4N in dioxane , 1 . 408 mL , 5 . 63 mmol ) 
was added dropwise . The reaction solution was maintained 
at rt for 16 h . The solution was then concentrated to a yellow 
oil ( 62 mg , 100 % yield ) . MS ( m / z ) : 302 ( M + H + ) . 

IlINH 

IZ 

Preparation 53 

( S ) - 5 - benzyl - N - ( 2 - oxo - 7 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 
dioxaborolan - 2 - yl ) - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] 

azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide 

[ 0382 ] 

[ 0385 ] ( S ) - tert - butyl ( 8 - methoxy - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 300 mg , 0 . 973 
mmol ) was dissolved in DCM ( 15 mL ) and cooled in an 
ice / brine bath . Then boron tribromide ( 2 . 92 mL , 2 . 92 mmol ) 
was added and reaction was stirred cooled for 10 minutes . 
Removed ice bath and stirred at rt for 60 minutes . Added 
another 2 . 0 mL BBr? and stirred for 45 minutes , then added 
another 2 mL BBrz and stirred for another 20 minutes . 
Reaction was cooled in an ice bath , quenched with 5 ml 
satd . NaHCO , and stirred vigorously for 5 minutes . The pH 
of the aqueous was ~ 7 - 8 . The layers were separated and 
aqueous was extracted with 10 % MeOH / DCM : both organ 
ics contained impurities and aqueous contained majority 
product . Concentrated aqueous to give 2 . 4 g crude solid 
( contained inorganic salts ) . Used as is in next step . MS ( m / z ) 
195 . 0 ( M + H + ) . 

Ph HO 

HATU , NMM 
DCM , rt , 16 h > INH , 

Preparation 55 

( S ) - 3 - amino - 5 - methyl - 7 - ( 1H - pyrazol - 3 - yl ) - 2 , 3 - dihy 
drobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one 

HN 

[ 0386 ] 
N 

> INH N 

I NH2 
Na2CO3 
HO 

B - OH [ 0383 ] To a magnetically stirred solution of 5 - benzyl - 4H 
1 , 2 , 4 - triazole - 3 - carboxylic acid ( 41 . 7 mg , 0 . 205 mmol ) in 5 
mL DCM at rt was added 4 - methylmorpholine ( 66 . 4 mg , 
0 . 657 mmol ) and HATU ( 94 mg , 0 . 246 mmol ) . A solution of 
( S ) - 3 - amino - 7 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 
yl ) - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 ( 3H ) - one ( 62 mg , 
0 . 205 mmol ) and in 2 mL DCM was add to this mixture . The 
reaction mixture was maintained at rt for 16 h . The crude 
mixture was then purified by Isco Combiflash ( 20 % - 50 % 
EtOAc / Hexane ; 40 g RediSep column ) . Collected fractions 
containing the product were combined and concentrated to 
give the desired product as a yellow solid ( 65 mg , 65 % 
yield ) . MS ( m / z ) : 488 ( M + H + ) . 

3 . IIIIINH 
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Preparation 57 

( S ) - tert - butyl ( 2 - oxo - 8 - ( 2 - ( pyrrolidin - 1 - yl ) ethoxy ) 
2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) carbam 

ate 

[ 0390 ] 

[ 0387 ] ( S ) - 3 - amino - 7 - bromo - 5 - methyl - 2 , 3 - dihydrobenzo 
[ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one ( 50 . 5 mg , 0 . 186 mmol ) , ( 1H 
pyrazol - 3 - yl ) boronic acid ( 31 . 3 mg , 0 . 279 mmol ) , sodium 
carbonate ( 59 . 2 mg , 0 . 559 mmol ) and Pd ( PPh3 ) 4 ( 21 . 53 mg , 
0 . 019 mmol ) were combined in DME ( 2 mL ) and Water ( 0 . 7 
mL ) and reaction was heated at 85° C . in oil bath for 3 hours . 
After 2 hours , more Pd ( PPhz ) 4 ( 15 mg ) and boronic acid ( 15 
mg ) were added . After 3 hours in oil bath , reaction was put 
in microwave at 120° C . for 15 min . Reaction was parti 
tioned between 10 % MeOH / DCM and water . Concentrated 
organics and purified by Biotage ( 4 g silica column ; 0 . 5 - 5 % 
MeOH / DCM ( plus NH - OH ) , 15 min . ) to give 30 mg light 
yellow oil in 60 % yield . ' H NMR ( DMSO - do ) 8 : 7 . 79 ( m , 
2H ) , 7 . 66 ( m , 1H ) , 7 . 19 ( m , 1H ) , 6 . 76 ( m , 1H ) , 4 . 27 ( m , 1H ) , 
4 . 00 ( m , 1H ) , 3 . 65 ( m , 1H ) , 3 . 35 ( s , 3H ) , 1 . 72 ( br . s . , 2H ) ; 
MS ( m / z ) 259 . 1 ( M + H + ) . 

ming > ' 11111NH 

?? 

step 1 . 1 

Preparation 56 Z 

N 
?? ( S ) - 3 - amino - 5 - methyl - 7 - ( 1H - pyrazol - 1 - yl ) - 2 , 3 - dihy 

drobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one 

[ 0388 ] polymer bound PPh3 
step 1 . 2 
TFA 

HINH Br ???? 

K2CO3 , Cul , Dioxane 

" } { NH 

[ 0389 ] ( S ) - 3 - amino - 7 - bromo - 5 - methyl - 2 , 3 - dihydrobenzo 
[ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one ( 100 mg , 0 . 369 mmol ) , 
1H - pyrazole ( 50 . 2 mg , 0 . 738 mmol ) and potassium carbon 
ate ( 153 mg , 1 . 107 mmol ) were added to 1 , 4 - Dioxane ( 2 . 0 
mL ) and mixture was degassed for 10 minutes under nitro 
gen . Then copper ( I ) iodide ( 35 . 1 mg , 0 . 184 mmol ) and 
N1 , N2 - dimethylethane - 1 , 2 - diamine ( 0 . 020 mL , 0 . 184 
mmol ) were added and mixture was heated at 100° C . for 3 
days . Cooled to rt , diluted with water and 10 % MeOH / DCM 
and separated layers . Concentrated organics and purified by 
Biotage ( 12 g silica column ; 0 . 5 - 3 % MeOH / DCM ( plus 
NH , OH ) , 15 min . ; 3 - 4 . 5 % , 3 min ; 4 . 5 % 5 min . ) to give 18 
mg light brown solid in 19 % yield . ' H NMR ( DMSO - d . ) 8 : 
8 . 54 ( d , J = 2 . 5 Hz , 1H ) , 7 . 85 ( d , J = 2 . 5 Hz , 1H ) , 7 . 76 ( d , J = 1 . 5 
Hz , 1H ) , 7 . 69 ( dd , J = 8 . 7 , 2 . 7 Hz , 1H ) , 7 . 27 ( d , J = 8 . 8 Hz , 
1H ) , 6 . 54 - 6 . 59 ( m , 1H ) , 4 . 29 ( dd , v = 9 . 9 , 7 . 6 Hz , 1H ) , 4 . 02 
( t , J = 10 . 7 Hz , 1H ) , 3 . 68 ( br . s . , 1H ) , 3 . 36 ( s , 3H ) , 1 . 75 ( br . 
S . , 2H ) ; MS ( m / z ) 259 . 1 ( M + H + ) . 

[ 0391 ] Polymer bound PPhz ( 3 mmol / g loading , 2 . 5 eq , 
330 mg ) , ( S ) - tert - butyl ( 8 - hydroxy - 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 130 mg , 0 . 400 
mmol ) and 2 - ( pyrrolidin - 1 - yl ) ethanol ( 0 . 094 mL , 0 . 800 
mmol ) were combined in THF ( 4 mL ) . Next added di - tert 
butyl azodicarboxylate ( 184 mg , 0 . 800 mmol ) and stirred 
mixture at rt for 3 days . Added 0 . 5 eq more of the following 
reagents : polymer bound PPhz , di - tert - butyl azodicarboxy 
late and 2 - ( pyrrolidin - 1 - yl ) ethanol and stirred for another 24 
hours . Reaction was filtered through a small plug of Celite , 
rinsing with 10 % MeOH / DCM . Filtrate was concentrated , 
partitioned between DCM and 6N NaOH and layers were 
separated . Crude was concentrated and purified by Biotage 
( 4 g silica column ; 1 - 5 % MeOH / DCM ( plus NH4OH ) , 15 
min . ) to give 74 mg white foam in 46 % yield . ' H NMR 
( DMSO - d ) 8 : 9 . 64 ( s , 1H ) , 7 . 15 ( d , J = 8 . 3 Hz , 1H ) , 6 . 97 ( d , 
J = 8 . 3 Hz , 1H ) , 6 . 70 ( dd , J = 8 . 3 , 2 . 5 Hz , 1H ) , 6 . 57 ( d , J = 2 . 5 
Hz , 1H ) , 3 . 96 - 4 . 10 ( m , 2H ) , 3 . 88 ( dt , J = 11 . 9 , 8 . 3 Hz , 1H ) , 
2 . 77 ( t , J = 5 . 9 Hz , 2H ) , 2 . 54 - 2 . 62 ( m , 2H ) , 2 . 53 ( m , 1H ) , 
2 . 09 - 2 . 22 ( m , 2H ) , 1 . 95 - 2 . 07 ( m , 2H ) , 1 . 62 - 1 . 71 ( m , 5H ) , 
1 . 34 ( s , 9H ) ; MS ( m / z ) 390 . 3 ( M + H + ) . 
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Preparation 58 - continued 

Butyl 4 - butoxypicolinate 
EtOH , RT [ 0392 ] 

- - - 

HO " OH 

o = NH2 

HOSOH 
= 0 

NaN 

?? 

[ 0396 ] 2 - ( 3 - Fluorophenyl ) acetohydrazide ( 2 . 90 g , 17 . 22 
mmol ) and ethyl 2 - ethoxy - 2 - iminoacetate ( 2 . 5 g , 17 . 22 
mmol ) in ethanol ( 30 mL ) was stirred under nitrogen at rt for 
overnight , the resultant suspension was filtered . The white 
solid was washed with EtOH and dried under vacuum to 
give the title compound ethyl 2 - amino - 2 - ( 2 - ( 2 - ( 3 - fluorophe 
nyl ) acety1 ) hydrazono ) acetate ( 3g , 11 . 23 mmol , 65 . 2 % 
yield ) which was used without further purification . MS 
( m / z ) 268 ( M + H * ) . 
[ 0397 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

[ 0393 ] Toa mixture of 4 - chloropicolinic acid ( 1 g , 6 . 35 
mmol ) and butan - 1 - ol ( 5 . 80 ml , 63 . 5 mmol ) was added 
Sulfuric acid ( 0 . 101 ml , 1 . 904 mmol ) and heated to 80° C . 
for 2 days . After cooling down to rt , the reaction mixture was 
diluted with water and neutralized with IN NaOH solution 
to pH 5 - 6 , then extracted with EtOAc ( x3 ) . After drying over 
MgSO4 , filtration , and evaporation in vacuo , the residue was 
purified by Biotage ( 50 g cartridge , 0 % to 40 % EtOAc in 
hexane ) to give butyl 4 - butoxypicolinate ( 765 mg , 3 . 04 
mmol , 48 . 0 % yield ) . MS ( m / z ) 252 . 1 ( M + H * ) . HNMR 
( CDC13 ) 8 : 8 . 55 ( d , J - 6 . 1 Hz , 1H ) , 7 . 65 ( d , J = 2 . 3 Hz , 1H ) , 
6 . 95 ( dd , J = 5 . 7 , 2 . 7 Hz , 1H ) , 4 . 42 ( t , J = 6 . 8 Hz , 2H ) , 4 . 09 ( t , 
J = 6 . 4 Hz , 2H ) , 1 . 77 - 1 . 87 ( m , 4H ) , 1 . 43 - 1 . 57 ( m , 4H ) , 
0 . 97 - 1 . 03 ( m , 6H ) . 
[ 0394 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

NH20 

NN 

NH20 

NMN 

?? 
???? 
??? ?? 
?? 

Preparation 59 
NMN Ethyl 2 - amino - 2 - ( 2 - ( 2 - ( 3 - fluorophenyl ) acetyl ) hydra 

Zono ) acetate 

[ 0395 ] 

NAN 
NH 

NHL 0 ??? NN 
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- continued - continued 
F 

NHA 0 

N - N NoN 

NH 0 

NN 

NH ) 0 hang 
NMN 

[ 0399 ] Ethyl 2 - amino - 2 - ( 2 - ( 2 - ( 3 - fluorophenyl ) acetyl ) hy 
drazono ) acetate ( 3 g , 11 . 23 mmol ) in a flask was placed in 
a pre - heated oil bath at 200° C . for 15 minutes . The melt was 
allowed to cool , the resultant solid taken up into MeOH ( 20 
mL ) , and then the solvent was evaporated . The resultant 
white solid was suspended in ether ( 30 mL ) , stirred for 10 
minutes , filtered off , washed with ether ( 40 mL ) , and dried 
under vacuum to give the title compound ethyl 5 - ( 3 - fluo 
robenzyl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxylate ( 1 . 2 g , 4 . 81 
mmol , 42 . 9 % yield ) , which was used without further puri 
fication . MS ( m / z ) 250 ( M + H + ) . 
[ 0400 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

NUN 
Me 

NH2 0 

mag Eto 

Me NN 

Eto 

NN F 

Fy 
NH ) 0 

EtOC 
NN NH 

Preparation 60 Eto , 
NH 

Ethyl 
5 - ( 3 - fluorobenzyl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxylate So manten er une catholin [ 0398 ] Eto , C to 

ho Eto , 

NH ) 0 200° C . 

EtO2C NN NH 
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N - Continued 

EtO2C 

precipitated out . The suspension was stirred for 15 minutes 
in an ice / water bath , filtered , rinsed with cold water and 
dried under vacuum to give 6 . 93 g ( 80 % yield ) of 5 - benzyl 
4H - 1 , 2 , 4 - triazole - 3 - carboxylic acid hydrochloride . MS 
( m / z ) 204 ( M + H * ) . 
[ 0403 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

N - N 

EtO2C 
Ah 

EtO2C 

N - N 

HOC 

EtO2C 
NH HO2C a 

Me 

N - N 

HO2C7 
EtO2C 

HO2C N . 
N - N ay HO , C Eto , 

HO , C N 

Preparation 61 

5 - Benzyl - 4H - 1 , 2 , 4 - triazole - 3 - carboxylic acid IZ 
[ 0401 ] 

N - N 

HOC HO2C 
N - N NH LiOH 

N - N 
EtO2C 

NH HO , C v 
NH 

N - N 

HO , C N NH 

HOC 

[ 0402 ] To a solution of ethyl 5 - benzyl - 4H - 1 , 2 , 4 - triazole 
3 - carboxylate ( 8 . 29 g , 35 . 85 mmol ) in THF ( 100 mL ) was 
added a solution of lithium hydroxide ( 2 . 00 g , 84 mmol ) in 
water ( 20 mL ) . The mixture was stirred for 20 hours at room 
temperature . The reaction was concentrated to remove THF 
and conc . HC1 was added until pH ~ 2 at which point a solid 

NH Me 



US 2018 / 0098998 A1 Apr . 12 , 2018 Apr . 12 , 2018 

- continued - continued 

N — N 

HO2C 
NH 

N — N F 

HO , C Preparation 63 pergantian IZ N ma turople 1 - ( 3 - fluorobenzyl ) - 1H - imidazole - 4 - carboxylic acid 

[ 0407 ] 

IZ 

Preparation 62 LiOH 

ethyl 
1 - ( 3 - fluorobenzyl ) - 1H - imidazole - 4 - carboxylate 

[ 0404 ] 

NH Br ?? 

Cs2003 
DMF 

L 

[ 0408 ] Freshly prepared lithium hydroxide ( 34 . 2 mL , 68 . 5 
mmol ) was added to a stirring , room temperature solution of 
ethyl 1 - ( 3 - fluorobenzyl ) - 1H - imidazole - 4 - carboxylate ( 1 . 7g , 
6 . 85 mmol ) in THF ( 25 mL ) under N2 . The reaction was 
then stirred at rt overnight and LCMS showed completed . 
The reaction was concentrated and then dissolved in H , O 
( 10 mL ) . 2N HCl was added dropwise until the pH = 3 . The 
white solid that precipitated from the reaction was filtered 
off and washed with cold H20 . The solid was dried under 
vacuum overnight to obtain title product . 1 - ( 3 - fluoroben 
zyl ) - 1H - imidazole - 4 - carboxylic acid ( 1 . 2 g , 79 . 5 % ) . MS 
( m / z ) 221 ( M + H + ) . 
[ 0409 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

10405 ] To a solution of ethyl 1H - imidazole - 4 - carboxylate 
( 1 g , 7 . 14 mmol ) , Cs2CO3 ( 2 . 56 g , 7 . 85 mmol ) and in 
N , N - Dimethylformamide ( DMF ) ( 5 mL ) was 1 - ( bromom 
ethyl ) - 3 - fluorobenzene ( 1 . 349 g , 7 . 14 mmol ) . The reaction 
mixture was stirred at for 5 h . LCMS showed the reaction 
was completed with product . Added 150 ml of EtoAc and 
extracted with water , brine and dried over Na2SO4 . Evapo 
rated all the solvents to afford the crude product as ethyl 
1 - ( 3 - fluorobenzyl ) - 1H - imidazole - 4 - carboxylate ( 1 . 7 g , 6 . 85 
mmol , 96 % yield ) . MS ( m / z ) 250 ( M + H + ) . 
[ 0406 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

HO 
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Preparation 64 - continued 

Ethyl 5 - ( 4 - fluorophenyl ) - 2 , 4 - dioxopentanoate 

[ 0410 ] 

Br 

KO - tBu , toluene , 0° C . 

Br 

Preparation 65 bu proses sen yor Ethyl 5 - ( 4 - fluorobenzyl ) - 1H - pyrazole - 3 - carboxylate 
[ 0413 ] 

[ 0411 ] To a solution of 1 - ( 4 - fluorophenyl ) propan - 2 - one 
( 25 g , 164 mmol ) diethyl oxalate ( 28 . 8 g , 197 mmol ) in 
toluene ( 300 mL ) stirred under nitrogen at 0° C . was added 
potassium tert - butoxide ( 23 . 97 g , 214 mmol ) in toluene ( 300 
mL ) . The reaction mixture was stirred at OC for 2 more 
hours and then at rt for over night . LCMS indicated the 
reaction was completed . Removed all the toluene and dis 
solved the residue in water and neutralized to pH = 6 and 
extracted with EtoAc twice . The organic phase was com 
bined and washed with brine , and dried over Na2SO4 . 
Removed all the solvents to afford the title compound used 
without further purification ( 32 g , 77 % ) . MS ( m / z ) 253 
( M + H + ) . 
[ 0412 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

H2NNH2 
EtOH 

F 

[ 0414 ] Hydrazine ( 1 . 095 mL , 34 . 9 mmol ) was added to a 
stirring room temperature solution of ethyl 5 - ( 4 - fluorophe 
nyl ) - 2 , 4 - dioxopentanoate ( 8 g , 31 . 7 mmol ) in ethanol ( 100 
mL ) under N2 . The reaction was then heated to reflux ( 95 C 
oil bath ) until judged complete by HPLC ( 3 h ) . The reaction 
was concentrated and purified by silica gel chromatography 
( solid loading , Isco , 0 - 45 % of EtoAc in hexane ) . Only pure 
fractions were combined and concentrated to obtain product 
as ethyl 5 - ( 4 - fluorobenzyl ) - 1H - pyrazole - 3 - carboxylate ( 4 g , 
16 . 11 mmol , 50 . 8 % yield ) . MS ( m / z ) 249 ( M + H + ) . 
[ 0415 ] . The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . rol tyti 
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- continued - continued 

HON 

F 

F 

[ 0417 ] Freshly prepared 2M LiOH aqueous solution ( 64 . 5 
mL , 129 mmol ) was added to a stirring , room temperature 
solution of ethyl 5 - ( 4 - fluorobenzyl ) - 1H - pyrazole - 3 - car 
boxylate ( 4 g , 16 . 11 mmol ) in THF ( 65 mL ) under N2 . The 
reaction was then stirred at rt for 12 hours and LCMS 
showed 70 % completed . Heated to 50 C for 2 h and reaction 
was completed . The reaction was concentrated and then 
dissolved in 20 mL H , O . To a stirring aqueous solution , 2N 
HC1 was added dropwise until the pH = 4 . The white solid 
that precipitated from the reaction was filtered off and 
washed with cold H , O . The solid was dried under vacuum 
overnight ( at 40° C . ) to obtain title product as 5 - ( 4 - fluo 
robenzyl ) - 1H - pyrazole - 3 - carboxylic acid ( 3 g , 85 % ) . MS 
( m / z ) 221 ( M + H + ) . ' H NMR ( DMSO - d . ) 8 : 12 . 59 - 13 . 70 ( m , 
1H ) , 7 . 01 - 7 . 41 ( m , 4H ) , 6 . 46 ( s , 1H ) , 3 . 95 ( s , 2H ) . 
10418 ] . The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

VN 

??? 
HO who RO 

BI kra 
more mo 
8yo yo yo y EO EO Y 

Preparation 66 

Br 5 - ( 4 - fluorobenzyl ) - 1H - pyrazole - 3 - carboxylic acid navedeno hay una entro le mie [ 0416 ] 

Kan LiOH , THF 
RT ? 50° C . Br 
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- continued 6 . 66 ( br . s . , 1H ) , 5 . 67 ( br . s . , 2H ) , 4 . 19 - 4 . 42 ( m , 2H ) , 2 . 32 
( d , J = 3 . 0 Hz , 6H ) , 1 . 27 - 1 . 40 ( m , 3H ) . 
[ 0421 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

HO 

Preparation 67 
Ethyl 5 - methyl - 1 - ( 4 - methylbenzyl ) - 1H - pyrazole - 3 

carboxylate 

[ 0419 ) 

KOH 
HN N 

+ 

[ 0420 ] To a solution of ethyl 3 - methyl - 1H - pyrazole - 5 
carboxylate ( 607 mg , 3 . 94 mmol ) in THF ( 20 mL ) was 
added KOH ( 221 mg , 3 . 94 mmol ) . After stirring for 1 hr at 
rt , the reaction mixture turned to the suspension , then 
1 - ( bromomethyl ) - 4 - methylbenzene ( 729 mg , 3 . 94 mmol ) 
was added and heated to reflux . After overnight , the reaction 
mixture was cooled down to rt and concentrated . The residue 
was subjected to Biotage ( cartridge 50 g / pre - wet 5 % EtOAc / 
Hex / eluent : 5 % to 25 % EtOAc , then maintained 25 % 
EtOAc / Hex ) to give ethyl 5 - methyl - 1 - ( 4 - methylbenzyl ) - 1H 
pyrazole - 3 - carboxylate ( 833 mg , 3 . 16 mmol , 80 % yield ) as 
a desired product and the regioisomer ethyl 3 - methyl - 1 - ( 4 
methylbenzyl ) - 1H - pyrazole - 5 - carboxylate ( 58 mg , 0 . 220 
mmol , 5 . 59 % yield ) . Ethyl 5 - methyl - 1 - ( 4 - methylbenzyl ) 
1H - pyrazole - 3 - carboxylate : ' H NMR ( CDC13 ) d : 7 . 13 ( d , 
J = 7 . 1 Hz , 2H ) , 7 . 03 ( d , 2H ) , 6 . 62 ( br . s . , 1H ) , 5 . 36 ( br . S . , 
2H ) , 4 . 42 ( dd , J = 7 . 1 , 1 . 3 Hz , 2H ) , 2 . 34 ( br . S . , 3H ) , 2 . 19 ( s , 
3H ) , 1 . 35 - 1 . 50 ( m , 3H ) ; MS ( m / z ) 259 . 1 ( M + H + ) . The 
regioisomer ethyl 3 - methyl - 1 - ( 4 - methylbenzyl ) - 1H - pyra 
zole - 5 - carboxylate : ' H NMR ( CDC13 ) d : 7 . 05 - 7 . 24 ( m , 4H ) , 
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- continued - continued 
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- continued [ 0423 ] To a solution of ethyl 5 - methyl - 1 - 4 - methylben 
zyl ) - 1H - pyrazole - 3 - carboxylate ( 830 mg , 3 . 21 mmol in 
THF ( 3 . 0 m ) and water 3 . 0 m ) was added lithium 
hydroxide , H0 ( 539 mg , 12 . 85 mmol ) at rt . After stirring 
for overnight at rt , the reaction mixture was concentrated in 
vacuo . The aqueous solution was diluted with water ( 5 mL ) 
and acidified with 1N HCl ( about 5 . 1 mL to pH 3 - 4 . The 
resultant white solid was collected and dried under a vacuum 
oven to give 5 - methyl - 1 - 4 - methylbenzyl ) - 1H - pyrazole - 3 
carboxylic acid ( 670 mg , 2 . 88 mmol , 90 % yield ) as white 
solids . MS ( mtz ) 231 . 1 ( M + H ) . H NMR ( DMS0 - d6 ) d : 
12 . 58 ( br . S . , 1H ) , 7 . 16 ( d , J = 7 . 8 Hz , 2H ) , 7 . 03 ( d , J = 1 . 8 Hz , 
2H ) , 6 . 51 ( s , 1H ) , 5 . 32 ( 5 , 2H ) , 2 . 27 ( s , 3H ) , 2 . 22 ( s , 3H ) . 
[ 0424 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

* Z 

H HO 

HO H0 " 

Preparation 68 

5 - Methyl - 1 - 4 - methylbenzyl ) - 1H - pyrazole - 3 - car 
boxylic acid 

[ 0422 ] 
? 

HO HO 

LOH 

H 
HO " 
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Preparation 69 

Ethyl 2 - benzyl - 2H - tetrazole - 3 - carboxylate - - - [ 0425 ] 
HO H ( 

Br 

? 
HO 

? 

H ) HO 

? 
[ 0426 ] Toa solution of ethyl 2H - tetrazole - 3 - carboxylate , 
Sodium salt ( 800 mg , 4 . 85 mmol ) in DMF ( 8 mL ) was added 
( bromomethyl ) benzene ( 1 . 151 mL , 9 . 69 mmol ) at rt . After 
stirring for 48 hr at rt , Et , N ( 1 . 013 mL , 7 . 27 mmol ) was 
added to the reaction mixture , then stirred for overnight . 
After adding water , the reaction mixture was extracted with 
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EtOAc . The combined organic solution was washed with 
water and brine , dried over MgSO4 . After filtration and 
concentration , the residue was subjected to Biotage ( 50 g of 
silica gel cartridge ; eluent : 5 % to 15 % EtOAc , then main 
tained 15 % EtOAc / Hex ) to give ethyl 2 - benzyl - 2H - tetra 
zole - 5 - carboxylate ( 342 mg , 1 . 473 mmol , 30 . 4 % yield , 
unoptimized ) as a major product : MS ( m / z ) 233 . 1 ( M + H * ) ; 
' H NMR ( DMSO - do ) d : 7 . 36 - 7 . 46 ( m , 5H ) , 6 . 05 ( s , 2H ) , 
4 . 40 ( q , J = 7 . 1 Hz , 2H ) , 1 . 33 ( t , 3H ) . The regioisomer ethyl 
1 - benzyl - 1H - tetrazole - 5 - carboxylate ( 87 mg , 0 . 375 mmol , 
7 . 73 % yield ) was obtained as a minor product : ' H NMR 
( DMSO - do ) d : 7 . 29 - 7 . 43 ( m , 5H ) , 5 . 92 ( s , 2H ) , 4 . 44 ( q , 
J = 7 . 1 Hz , 2H ) , 1 . 33 ( t , 3H ) ( Note : some mixture of both 
products was also obtained ) . 
[ 0427 ] The following intermediate used for the prepara 
tion of titled example compounds was synthesized using 
methods analogous to the ones described above . 

( 3 . 00 mL ) was added LiOH ( 183 mg , 4 . 37 mmol ) . After 
stirring for 1 hr at rt , the reaction mixture was concentrated 
in vacuo and the residual aqueous solution was acidified 
with 1N HC1 ( around pH ~ 2 - 3 ) . A small amount of white 
solids was precipitated out . After collecting solids , the 
aqueous solution was placed in a hood and allowed to slow 
evaporation of water . Another white solid was obtained 
( followed this step two more times . Note : some product was 
still detected in water ) . The combined solid was dried in a 
vacuum oven at 50° C . to give 2 - benzyl - 2H - tetrazole - 5 
carboxylic acid ( 167 . 4 mg , 0 . 820 mmol , 56 . 3 % yield ) as 
white solids . MS ( m / z ) 205 . 0 ( M + H + ) . " HNMR ( DMSO - do ) 
d : 14 . 30 ( br . s . , 1H ) , 7 . 33 - 7 . 49 ( m , 5H ) , 6 . 03 ( s , 2H ) . 
[ 0430 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

HO 

F 

F 
Preparation 71 

Preparation 70 Ethyl 
5 - ( difluoro ( phenyl ) methyl ) isoxazole - 3 - carboxylate 

2 - Benzyl - 2H - tetrazole - 5 - carboxylic acid 
[ 0431 ] 

[ 0428 ] 

EtO2C 
DAST , DCE 
50° C . , 16 h 

LiOH 

EtO . C 

F F i 
HO HO 

N 

[ 0432 ] Ethyl 5 - benzoylisoxazole - 3 - carboxylate ( 630 mg , 
2 . 57 mmol ) was dissolved in 2 mL of dichloroethane ( DCE ) , 
and then a solution of DAST ( 0 . 944 mL , 7 . 71 mmol ) in 2 mL 
of DCE was added dropwise at 0° C . The reaction mixture 
was maintained at 50° C . for 16 h , and then the mixture was 
concentrated . The resulting brown residue was purified by 
Isco Combiflash ( 10 % - 30 % EtoAc / Hexane ; 80 g Isco 
RediSep column ) . Collected fractions containing the product 
were combined and concentrated to give the desired product 
as a yellow oil ( 207 mg , 31 % yield ) . ' H NMR ( CDC13 ) d 

[ 0429 ] To a solution of ethyl 2 - benzyl - 2H - tetrazole - 5 
carboxylate ( 338 mg , 1 . 455 mmol ) in THF ( 3 mL ) and water 
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ppm 7 . 56 - 7 . 64 ( m , 2H ) , 7 . 45 - 7 . 56 ( m , 3H ) , 6 . 87 ( s , 1H ) , 
4 . 45 ( q , J = 7 . 2 Hz , 4H ) , 1 . 41 ( t , J = 7 . 1 Hz , 3H ) ; MS ( m / z ) : 
268 ( M + H + ) . 

( 190 mg , 53 % yield ) . ' H NMR ( DMSO - do ) 8 ppm 7 . 26 - 7 . 54 
( m , 6H ) , 6 . 50 ( s , 2H ) , 5 . 91 ( s , 1H ) ; MS ( m / z ) : 220 ( M + H + ) . 

Preparation 74 Preparation 72 
Ethyl 5 - benzylisoxazole - 3 - carboxylate 5 - ( difluoro ( phenyl ) methyl ) isoxazole - 3 - carboxylic 

acid 
[ 0437 ] [ 0433 ] 

CO2Et 

NO ' L o Triethylamine 
CH3CN Monat NOH 

Et020 
LiOH 

THF , H20 
rt , 16 h 

EtO . C 100 
moeten 

F F 

HO , C 

F F 

[ 0434 ] Ethyl 5 - ( difluoro ( phenyl ) methyl ) isoxazole - 3 - car 
boxylate ( 207 mg , 0 . 775 mmol ) was dissolved in 2 mL of 
THF , and then lithium hydroxide monohydrate ( 48 . 8 mg , 
1 . 162 mmol ) was added . The reaction mixture was main 
tained at rt for 16 h . The rxn mixture was neutralized by 
adding a solution of 4N HCl / dioxane dropwise . The mixture 
was then filtered and the filtrate was concentrated to a yellow 
oil ( 185 mg , 100 % yield ) . MS ( m / z ) : 240 ( M + H * ) . 

[ 0438 ] A solution of the ethyl 2 - chloro - 2 - hydroxyimino ) 
acetate ( 39 . 1 g , 258 mmol ) was dispensed into a solution of 
prop - 2 - yn - 1 - ylbenzene ( 10 g , 86 mmol ) and triethylamine 
( 29 . 4 mL , 430 mmol ) in CH CN ( 300 mL ) . After standing 
for overnight at 80° C . the solvent was removed in vacuum . 
The crude was dissolved in EtoAc ( 200 mL ) and was 
washed with saturated sodium bicarbonate solution ( 50 mL ) , 
water ( 50 mL ) and saturated brine ( 50 mL ) . The organic 
phase was separated and dried over sodium sulphate and 
evaporated in vacuo to give ethyl 5 - benzylisoxazole - 3 
carboxylate ( 6 g , 25 . 9 mmol , 30 % yield ) as a yellow solid . 
Used directly in the next step without further purification . 
MS ( m / z ) : 232 ( M + H + ) . Preparation 73 

Preparation 75 5 - ( hydroxy ( phenyl ) methyl ) isoxazole - 3 - carboxylic 
acid 

[ 0435 ] 5 - Benzylisoxazole - 3 - carboxylic acid 

[ 0439 ] 

Et 
NaOH 1 . NaBH4 , MeOH 

2 . LiOH , THF / H2O EtO2C — BOCK EtO2C O SHOWwer MeOH / Water 

HO 
?? , ? 

HO 

[ 0436 ] Ethyl 5 - benzoylisoxazole - 3 - carboxylate ( 400 mg , 
1 . 631 mmol ) was dissolved in 5 mL MeOH , and then 
NaBH ( 93 mg , 2 . 447 mmol ) was added at 0° C . The 
reaction mixture was maintained at rt for 16 h . The mixture 
was concentrated , and then partitioned between sat . 
NaHCO3 ( aq ) and DCM . The organic layer was concentrated 
and dissolved in 1 mL THF . An aqueous solution of LiOH 
( 1 . 2 mL , 50 mg / ml solution ) was added to this THF solution . 
The mixture was maintained at rt for 16 h . A solution of HC1 
( 0 . 8 mL , 4N in dioxane ) was added to the mixture . The 
organic layer was separated and concentrated to a yellow oil 

[ 0440 ] A solution of the ethyl 5 - benzylisoxazole - 3 - car 
boxylate ( 6 g , 25 . 9 mmol ) was dispensed into a solution of 
the sodium hydroxide ( 2 . 1 mL , 78 mmol ) in methanol ( 100 
mL ) and water ( 10 mL ) . After standing for 2 h at 20° C . , the 
solvent was removed in vacuum . The residue was acidified 
with dilute HCl ( 20 mL ) and then extracted with EtoAc ( 50 
mL ) . The organic phase was washed with water ( 20 mL ) and 
saturated brine ( 20 mL ) , and dried over sodium sulphate . 
Evaporation in vacuo gave 5 - benzylisoxazole - 3 - carboxylic 
acid ( 3 . 2 g , 15 . 31 mmol , 59 . 0 % yield ) as a yellow solid . ' H 
NMR ( DMSO - do ) 8 ppm 14 . 0 ( bs , 1H ) , 7 . 2 - 7 . 4 ( m , 5H ) , 6 . 6 
( s , 1H ) , 4 . 2 ( s , 2H ) ; MS ( m / z ) : 204 ( M + H + ) . 
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Preparation 76 - continued 
HCl 

( S ) - 3 - amino - 5 - methyl - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] ox 
azepin - 4 ( 5H ) - one hydrochloride . . . INH , 

[ 0441 ] 

HCI 

O N IN — Boc HCI Boe HQ . T | | | NH2 

" ! ! INH2 HCI 
HC1 

PHIMINH , 

HCI 

[ 0442 ] To a solution of ( S ) - tert - butyl ( 5 - methyl - 4 - oxo - 2 , 
3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 28 
g , 96 mmol ) ) in DCM ( 300 mL ) was added 4M HCl ( 71 . 8 
mL , 287 mmol ) and reaction stirred under nitrogen at room 
temp for 3 hr . The solvents were evaporated to dryness to 
yield the crude compound which was triturated with diethyl 
ether ( 200 mL ) , filtered and dried in vacuo to afford ( S ) - 3 
amino - 5 - methyl - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) 
one hydrochloride ( 22 . 2 g , 97 mmol , 101 % yield ) as brown 
solid . MS ( m / z ) : 193 . 20 ( M + H * ) . 
[ 0443 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 888888888 HCl NH 

HCI 
HCI IIINH 

FuIINH , ZH 
HCI 

HCI 1111NH2 
IIINH , 

HCI HCI 
> 11111NH2 FILINH 

T 

Me HCI HCI 
HCI ) . NH , 11NH2 

I111NH2 

NH 
N - L 
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Preparation 77 
5 - ( 4 - Chlorobenzyl ) isoxazole - 3 - carboxylic acid 

[ 0444 ] 

NaH NaH [ N Me007 THE MeOC Me02C raume * HO - NH2 HCI 
EtOH Me02C - C02Me 

HO , C NaOH 100 manata s Me0 , a THF / Water 

Preparation 78 

5 - ( ( Methyl ( phenyl ) amino ) methyl ) - 1H - pyrazole - 3 
carboxylic acid 

[ 0448 ] 

EtO2C 
NBS 

NAC 

EtO2C EtO2C 
BzNHMe NAc NAC LiOH 
NaH 
DMF 

[ 0445 ] To a solution of 1 - ( 4 - chlorophenyl ) propan - 2 - one 
( 10 g , 59 . 3 mmol ) in THF ( 150 mL ) in an ice bath was added 
NaH ( 1 . 423 g , 59 . 3 mmol ) portion wise over 30 min . 
Dimethyl oxalate ( 7 . 0 g , 59 . 3 mmol ) was added at room 
temperature for 1 hour and the mixture was stirred at 25° C . 
for 2 hours . The solvent was removed in vacuo and the 
residue was dissolved in EtoAc which was washed with 
water . The aqueous phase was separated and extracted with 
EtOAc . The combined organic phases were dried over 
Na2SO4 , filtered , and concentrated in vacuo to give methyl 
5 - ( 4 - chlorophenyl ) - 2 , 4 - dioxopentanoate ( 15 g , 50 . 1 mmol , 
84 % yield ) as an oil which was used in next step without 
further purification . MS ( m / z ) : 255 / 257 ( M + H + ) . 
[ 0446 ] To a solution of methyl 5 - ( 4 - chlorophenyl ) - 2 , 4 
dioxopentanoate ( 5 g , 19 . 63 mmol ) in ethanol ( 80 mL ) was 
added hydroxylamine hydrochloride ( 1 . 364 g , 19 . 63 mmol ) 
and then the mixture was stirred at 78° C . for 2 hours 
monitored . The solvent was removed in vacuo and the 
residue was dissolved in EtoAc which was washed with 
water . The aqueous phase was separated and extracted with 
EtOAc . The combined organic phases were dried over 
Na2SO4 , filtered , and concentrated in vacuo to give methyl 
5 - ( 4 - chlorobenzyl ) isoxazole - 3 - carboxylate ( 4 . 7 g , 16 . 81 
mmol , 86 % yield ) as a solid , which was used in next step 
without further purification . MS ( m / z ) : 252 / 254 ( M + H + ) . 
[ 0447 ] To a solution of methyl 5 - ( 4 - chlorobenzyl ) isox 
azole - 3 - carboxylate ( 100 mg , 0 . 397 mmol ) in THF ( 5 mL ) 
in an ice bath was added a solution of NaOH ( 15 . 89 mg , 
0 . 397 mmol ) in water ( 5 mL ) . The mixture was stirred at 
room temperature for 2 hours . The solvent was removed in 
vacuo and the residue was dissolved in water . The aqueous 
solution was acidified by addition of IN HCl to pH = 2 - 3 . The 
resulting solid which deposited was collected by filtration 
and dried in vacuo to give pure 5 - ( 4 - chlorobenzyl ) isoxazole 
3 - carboxylic acid ( 90 mg , 0 . 360 mmol , 91 % yield ) as a 
white solid . MS ( m / z ) : 238 / 240 ( M + H + ) . 

Br 

HO2C 
NH 
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then stirred at rt for 5 h and LCMS showed the reaction was 
complete . The reaction was concentrated and then dissolved 
in 10 . 0 mL H , O . 2N HCl was added dropwise until the 
pH = 4 . The white solid that precipitated from the reaction 
was filtered off and washed with cold H , O . The solid was 
dried under vacuum overnight to obtain title product . 5 - ( 3 
fluorobenzyl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxylic acid ( 750 mg , 
3 . 39 mmol , 77 % yield ) . MS ( m / z ) 222 ( M + H + ) . 

Preparation 80 

( S ) - tert - butyl ( 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro 
1H - benzo [ b ] [ 1 , 4 ] diazepin - 3 - yl ) carbamate 

[ 0454 ] 

[ 0449 ] To a mixture of ethyl 1 - acetyl - 5 - methyl - 1H - pyra 
zole - 3 - carboxylate ( 2 g , 10 . 19 mmol ) and NBS ( 1 . 996 g , 
11 . 21 mmol ) in CC14 ( 20 mL ) was added benzoic peroxy 
anhydride ( 0 . 123 g , 0 . 51 mmol ) at room temperature fol 
lowed by reflux for 5 hours . LCMS showed product with 
some starting material left . Removed all the solvent and the 
residue was purified by flash chromatography by solid 
loading ( eluting 0 - 30 % of ethyl acetate in hexane ) to afford 
the product . Combined the fractions and removed all the 
solvents to afford the crude product as ethyl 1 - acetyl - 5 
( bromomethyl ) - 1H - pyrazole - 3 - carboxylate ( 1 . 6 g , 5 . 82 
mmol , 57 . 1 % yield ) MS ( m / z ) 232 / 234 ( M + H * , - Acetyl ) 
[ 0450 ] To a solution of N - methylaniline ( 42 . 9 mg , 0 . 4 
mmol ) in DMF ( 2 mL ) at 20° C . was added NaH ( 21 . 84 mg , 
0 . 546 mmol ) . The reaction mixture was stirred for 5 min . 
Then ethyl l - acetyl - 5 - bromomethyl ) - 1H - pyrazole - 3 - car 
boxylate ( 100 mg , 0 . 364 mmol ) was added and the mixture 
were stirred at room temperature for 3 more hours . LCMS 
indicated the reaction was completed . The reaction was 
quenched with drop of water and the solvents were removed 
to dryness . The crude ethyl l - acetyl - 5 - ( ( methyl ( phenyl ) 
amino ) methyl ) - 1H - pyrazole - 3 - carboxylate ( 100 mg , 91 % ) 
was used for hydrolysis without further purification . MS 
( m / z ) 260 ( M + H * - Acetyl ) . 
[ 0451 ] To a solution of ethyl 1 - acetyl - 5 - ( methyl ( phenyl ) 
amino ) methyl ) - 1H - pyrazole - 3 - carboxylate ( 110 mg , 0 . 365 
mmol ) in THF ( 2 mL ) was added a solution of LiOH ( 1 . 825 
mL , 3 . 65 mmol ) in water ( 1 . 0 mL ) . The reaction mixture 
was stirred at room temperature for 16 hours and then heated 
to 50° C . for 4 h at which time LCMS showed hydrolysis 
was completed . Cooled to 0° C . and added IN HC1 until 
pH = 2 . The resulting solid was filtered and dried under 
vacuum . The 5 - ( ( methyl ( phenyl ) amino ) methyl ) - 1H - pyra 
zole - 3 - carboxylic acid ( 80 mg , 95 % ) was used as such 
without further purification . MS ( m / z ) = 231 ( M + H + ) 

Mel , NaH 
THF NIIN 

HN 

N 

1111UN 

Preparation 79 

5 - ( 3 - fluorobenzyl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxylic 
acid 

[ 0455 ] To a suspension of NaH ( 72 . 1 mg , 1 . 803 mmol ) in 
THF ( 25 mL ) stirred under nitrogen at room temp was added 
a solution of ( S ) - tert - butyl ( 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H 
benzo [ b ] [ 1 , 4 ] diazepin - 3 - yl ) carbamate ( 500 mg , 1 . 803 
mmol ) in THF ( 10 mL ) dropwise during 5 min . The reaction 
mixture was stirred at room temperature for 1 hour and then 
iodomethane ( 0 . 114 mL , 1 . 821 mmol ) was added dropwise 
during 2 min . The reaction mixture was stirred at room 
temperature for 36 hours . Reaction was quenched with water 
( 40 mL ) and extracted with EtOAC ( 3x75 mL ) . The organic 
layer was dried over anh . Na S04 and concentrated to 
provide the crude product ( 700 mg ) . This was purified by 
silica gel column using 25 - 50 % EtoAc in Hexane to afford 
( S ) - tert - butyl ( 1 - methyl - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo 
[ b ] [ 1 , 4 ] diazepin - 3 - yl ) carbamate ( 340 mg , 1 . 162 mmol , 64 % 
yield ) as off - white solid . MS ( m / z ) 192 . 15 ( [ M - BOC ] + H * ) . 

[ 0452 ] 

N - N LiOH bio NH Preparation 81 

( S ) - Tert - butyl ( 1 , 5 - dimethyl - 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] [ 1 , 4 ] diazepin - 3 - yl ) carbamate 

N - N [ 0456 ] HO Hid 
NH 

Mel 
Cs2CO3 
DMF [ 0453 ] Freshly prepared LiOH ( 11 . 03 mL , 22 . 07 mmol ) 

was added to a stirring , room temperature solution of ethyl 
5 - ( 3 - fluorobenzyl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxylate ( 1 . 1 g , 
4 . 41 mmol ) in THF ( 10 mL ) under N2 . The reaction was 
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- continued Preparation 83 
Me 

2 - ( 4 - Fluoro - 3 - nitrophenyl ) - 5 - methyl - 1 , 3 , 4 - oxadiaz 
ole 

NH 
[ 0460 ] 

Ve 

y msCHOED ) , MeCH ( OEtz ) 

HON 

HNO3 

[ 0457 ] To a solution of ( S ) - tert - butyl ( 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] [ 1 , 4 ] diazepin - 3 - yl ) carbamate ( 167 mg , 
0 . 602 mmol ) in DMF ( 2 mL ) was added Cs2CO3 ( 785 mg , 
2 . 409 mmol ) followed by Mel ( 0 . 113 mL , 1 . 807 mmol ) . The 
reaction mixture was stirred at room temperature overnight . 
The solution was diluted with EtoAc and washed with water 
and brine , dried over Na2SO4 and concentrated . The crude 
material was purified by biotage column ( 10 to 60 % 
EA / Hexane ) to provide ( S ) - tert - butyl ( 1 , 5 - dimethyl - 2 - oxo 
2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] [ 1 , 4 ] diazepin - 3 - yl ) carbam 
ate ( 123 mg , 0 . 403 mmol , 66 . 9 % yield ) . 

H2SO4 Da 
F 

Preparation 82 - NO2 

( S ) - tert - butyl ( 1 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydro 
1H - benzo [ b ] [ 1 , 4 ] diazepin - 3 - yl ) carbamate 

[ 0458 ] 

O NH 
Mel 
K2CO3 
Acetone 

Me 

NH 

[ 0461 ] To a suspension of 4 - fluorobenzohydrazide ( 18 g , 
117 mmol ) in 1 , 1 , 1 - triethoxyethane ( 85 ml , 467 mmol ) was 
heated at 150° C . After refluxing for 24 hr at 150° C . , the 
reaction solution was cooled down to room temperature , 
then a solid precipitated out . After flushing with nitrogen for 
2 - 3 minutes , the resultant solid was treated with 1 - 2 % ethyl 
ether in hexane . After collecting and washing solid with 
hexane followed by drying in vacuo at 50° C . , 2 - ( 4 - fluoro 
phenyl ) - 5 - methyl - 1 , 3 , 4 - oxadiazole ( 17 . 80 g , 99 mmol , 85 % 
yield ) was obtained as light brown solid : MS ( m / z ) 179 . 0 
( M + H + ) ; ' H NMR ( DMSO - do ) 8 : 7 . 97 - 8 . 10 ( m , 2H ) , 7 . 38 
7 . 51 ( m , 2H ) , 2 . 58 ( s , 3H ) . 
[ 0462 ] To a suspension ( a partial solution , close to dark 
red color ) of 2 - ( 4 - fluorophenyl ) - 5 - methyl - 1 , 3 , 4 - oxadiazole 
( 2 g , 11 . 23 mmol ) in concentrated ( fuming ) H2SO4 ( 8 ml ) at 
0° C . was added nitric acid ( 1 . 394 ml , 28 . 1 mmol ) ( the 
solution color was changed to orange yellow ) . After 30 min 
at 0° C . , the reaction solution was poured into cold water 
( around 300 ml ) . The resultant solid was collected by 
filtration and washed with water . The light tan solid was 
dried over in a vacuum oven at 50° C . for overnight to give 
2 - ( 4 - fluoro - 3 - nitrophenyl ) - 5 - methyl - 1 , 3 , 4 - oxadiazole ( 2 . 28 
g , 10 . 22 mmol , 91 % yield ) ; MS ( m / z ) 224 . 0 ( M + H * ) ; ' H 
NMR ( DMSO - d ) d : 8 . 61 ( dd , J = 7 . 1 , 2 . 3 Hz , 1H ) , 8 . 38 ( ddd , 
J = 8 . 8 , 4 . 3 , 2 . 3 Hz , 1H ) , 7 . 84 ( dd , J = 11 . 1 , 8 . 8 Hz , 1H ) , 2 . 62 
( s , 3H ) . 
[ 0463 ] The following intermediates used for the prepara 
tion of titled example compounds were synthesized using 
methods analogous to the ones described above . 

[ 0459 ] To a suspension ( S ) - tert - butyl ( 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] [ 1 , 4 ] diazepin - 3 - yl ) carbamate ( 500 mg , 
1 . 803 mmol ) and potassium carbonate ( 336 mg , 2 . 434 
mmol ) in acetone ( 10 mL ) was added iodomethane ( 1 . 240 
mL , 19 . 83 mmol ) . The reaction mixture was sealed and 
heated 80° C . using CEM Microwave operator for 40 min . 
After cooling , to the reaction mixture was filtered and 
concentrated under reduced pressure to afford the crude 
product ( 600 mg ) . The crude was purified by silica gel 
( 100 - 200 mesh ) flash chromatography using 20 - 40 % ethyl 
acetate in hexane as an eluent to afford ( S ) - tert - butyl 
( 1 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] [ 1 , 4 ] diaz 
epin - 3 - yl ) carbamate ( 390 mg , 1 . 298 mmol , 72 . 0 % yield ) . 
TLC : 30 % EtoAc in Hexane ; Rf : 0 . 35 . MS ( m / z ) 290 . 21 
( M + H + ) . 
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Me Meo 

NO2 N NO2 

F F 
- NO2 - NO2 N 

room temperature . On cooling , the solid product precipitated 
and was collected by filtration then washed with a small 
amount of ethyl ether to give ( S ) - tert - butyl ( 5 - methyl - 8 - ( 5 
methyl - 1 , 3 , 4 - oxadiazol - 2 - yl ) - 4 - ox0 - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 165 . 0 mg , yield 
61 % ) . ' H NMR ( DMSO - do ) d : 7 . 89 ( dd , J = 8 . 5 , 1 . 9 Hz , 1H ) , 
7 . 66 - 7 . 78 ( m , 2H ) , 7 . 25 ( d , J = 6 . 6 Hz , 1H ) , 4 . 42 ( br . s . , 3H ) , 
3 . 33 ( br . s . , 3H ) , 2 . 60 ( s , 3H ) , 1 . 35 ( s , 9H ) ; MS ( m / z ) : 375 . 3 
( M + H + ) . 
[ 0467 ] To a solution of ( S ) - tert - butyl ( 5 - methyl - 8 - ( 5 
methyl - 1 , 3 , 4 - oxadiazol - 2 - yl ) - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 165 . 0 mg , 0 . 441 
mmol ) in DCM ( 3 . 0 mL ) was added a solution of 4M HC1 
in 1 , 4 dioxane ( 1 . 653 mL , 6 . 61 mmol ) . The mixture was 
stirred at room temperature for 1 h . The solid product 
precipitated from the reaction mixture and it was collected 
by filtration , then washed with ethyl ether , to yield ( S ) - 3 
amino - 5 - methyl - 8 - ( 5 - methyl - 1 , 3 , 4 - oxadiazol - 2 - yl ) - 2 , 3 - di 
hydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one , bis hydrochloride 
chloride salt ( 150 . 0 mg , 89 % ) . MS ( m / z ) : 275 . 1 ( M + H + ) . 

Preparation 84 
( S ) - 3 - amino - 5 - methyl - 8 - ( 5 - methyl - 1 , 3 , 4 - oxadiazol 
2 - yl ) - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one , 

bis hydrochloride chloride 
[ 0464 ] 

EtO2C HN . N2H4 
> - 1111INH > 11111NH EtOH 

[ urecoles MeC ( OEt ) 3 

hogy hogy HCI 
HCI 

> 11111NH 11111NH 

Preparation 85 
Ethyl 

2 - amino - 2 - ( 2 - ( 2 - phenylacetyl ) hydrazono ) acetate 
[ 0468 ] 

NH NH 

[ 0465 ] A mixture of ( S ) - ethyl 3 - ( ( tert - butoxycarbonyl ) 
amino ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydro benzo [ b ] [ 1 , 4 ] 
oxazepine - 8 - carboxylate ( 0 . 45 g , 1 . 235 mmol ) and anhy 
drous hydrazine ( 0 . 465 mL , 14 . 82 mmol ) in EtOH ( 5 . 0 mL ) 
was heated to reflux overnight . The solvent was removed in 
vacuo then the resulting residue was suspended in ethyl 
ether , filtered and washed with ethyl ether having 5 % 
ethanol to yield ( S ) - tert - butyl ( 8 - ( hydrazinecarbonyl ) - 5 
methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 
yl ) carbamate ( 253 . 0 mg , 58 . 5 % ) ; MS ( m / z ) : 351 . 3 ( M + H + ) . 
[ 0466 ] A suspension of ( S ) - tert - butyl ( 8 - ( hydrazinecarbo 
nyl ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxaze 
pin - 3 - yl ) carbamate ( 253 . 0 mg , 0 . 722 mmol ) in 1 , 1 , 1 - tri 
ethoxyethane ( 2896 ul , 15 . 89 mmol ) was heated to 150° C . 
under nitrogen . After 2 h the reaction mixture was cooled to 

EtOH , RT 
H N . to Bou AT NH 
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- continued - continued 

O NH2 0 NE N - N 

NoN 

[ 0469 ] To a solution of 2 - phenylacetohydrazide ( 20 g , 133 
mmol ) in ethanol ( 75 mL ) and diethyl ether ( 250 mL ) was 
added ethyl 2 - ethoxy - 2 - iminoacetate ( 20 g , 138 mmol ) . 
Stirred at room temperature for 4 hours . A precipitate started 
to form after 10 minutes . The resulting solid was filtered off , 
rinsed with diethyl ether and dried to give ethyl 2 - amino 
2 - ( 2 - ( 2 - phenylacetyl ) hydrazono Jacetate ( 27 . 85 g , yield 
82 % ) as a white solid , which was used without further 
purification . MS ( m / z ) 250 ( M + H + ) . 

Preparation 86 
Ethyl 5 - benzyl - 4H - 1 , 2 , 4 - triazole - 3 - carboxylate 

[ 0470 ] 

[ 0471 ] Ethyl 2 - amino - 2 - ( 2 - ( 2 - phenylacetyl ) hydrazono ) 
acetate ( 27 . 85 g , 109 mmol ) was suspended in xylenes ( 300 
mL ) and heated at 170° C . for 24 hours with a Dean - Stark 
trap . Initially a very thick mixture formed which became 
light yellow and homogeneous as the reaction progressed . 
The reaction was cooled to room temperature and a solid 
precipitated out . Diethyl ether was added and the reaction 
mixture stirred for 15 minutes in an ice / water bath . The solid 
was filtered off , rinsing with diethyl ether and hexanes and 
dried to give ethyl 5 - benzyl - 4H - 1 , 2 , 4 - triazole - 3 - carboxylate 
( 24 . 67 g , 95 % yield ) as a white solid , which was used 
without further purification . MS ( m / z ) 232 ( M + H * ) . 

Preparation 87 
NH2 0 ?????? 170° C . 

Xylenes ( S ) - tert - butyl ( 6 , 8 - difluoro - 7 - methyl - 4 - oxo - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate 

[ 0472 ] 

ANHBoc Boc * 1110 . A 
NH 

Me NO2 COH 
CO2H 

OH Conc . H2SO4 
fuming HNO3 

Me Me 
NaH 
DMF DMF Me NO2 Me 

NHBoc 
* * 1111111 

NO2 CO2H 
- L 

H / Pd 
MeOH 

Boc 
NHBoc 

- 11111NH * * 1111111 

Me Me INH COH 
- L 

HATU + 
DIEA 
DMSO Me - 

Boc 
NHBoc 

11111NH * 1110l N1 

N NH2 CO2H 
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4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate and 
( S ) - tert - butyl ( 6 , 8 - difluoro - 9 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahy 
drobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 1 . 98 g , 23 % ) as 
a pale brown solid . The desired regioisomer was isolated by 
chiral HPLC ( column : Chiralpak - IC ( 250 * 30 * 5 . 0u ) , mobile 
phase : n - hexane : IPA ( 80 : 20 ) , flow rate : 30 ml / min ) of the 
regioisomeric mixture ( 2 . 57 g , 7 . 8 mmol ) to afford ( S ) - tert 
butyl ( 6 , 8 - difluoro - 7 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] oxazepin - 3 - yl ) carbamate ( 710 mg , 27 % recovery ) as 
an off - white solid . ' H NMR ( DMSO - do ) 8 : 9 . 8 ( s , 1H ) , 7 . 15 
( m , 1H ) , 6 . 95 ( m , 1H ) , 4 . 35 ( m , 3H ) , 3 . 15 ( s , 3H ) , 1 . 35 ( s , 
9H ) . MS ( m / z ) 329 ( M + H + ) . 

P " 

Preparation 88 

7 - Chloro - 9 - fluoro - 4 , 5 - dihydro - 1H - benzo [ b ] azepin - 2 
( 3H ) - one 

[ 0477 ] 

NH , OH . HCI 
ACONa 
EtOH 
water 

- 

Tsci 
TEA 
DCM 

NOH 

[ 0473 ] To a solution of 1 , 3 , 5 - trifluoro - 2 - methylbenzene 
( 6 . 0 g , 41 . 1 mmol ) in sulfuric acid ( 46 . 0 ml , 862 mmol ) 
stirred at - 10° C . was added a mixture of nitric acid ( 1 . 835 
ml , 41 . 1 mmol ) in sulfuric acid ( 15 . 32 ml , 287 mmol ) 
dropwise over 10 min . The reaction mixture was stirred at 
- 10 to 15° C . for 1 . 5 hr , at which time TLC indicated starting 
material was consumed . The reaction mixture was poured on 
to ice - water ( 500 mL ) , extracted with DCM ( 250 mL ) , and 
the organic layer was washed with water ( 100 mL ) , dried 
over anh . Na2SO4 and concentrated to afford 1 , 3 , 5 - trifluoro 
2 - methyl - 4 - nitrobenzene ( 6 . 9 g , 31 . 3 mmol , 76 % yield ) as 
yellow liquid . TLC : 20 % EtoAc in hexane ; Rf : 0 . 65 . GCMS 
( m / z ) 191 ( M + ) . 
[ 0474 ] To a solution of 1 , 3 , 5 - trifluoro - 2 - methyl - 4 - ni 
trobenzene ( 6 . 9 g , 36 . 1 mmol ) and NaH ( 2 . 89 g , 72 . 2 mmol ) 
in DMF ( 70 mL ) stirred under nitrogen at 0° C . was added 
a solution of ( S ) - 2 - ( ( tert - butoxycarbonyl ) amino ) - 3 - hy 
droxypropanoic acid ( 7 . 41 g , 36 . 1 mmol ) in DMF ( 70 mL ) 
dropwise during 5 min . The reaction mixture was stirred at 
0 - 25° C . for 3 hr at which time TLC indicated starting 
material was consumed . 0 . 5M HC1 ( 250 mL ) was then 
added , and the aqueous phase extracted with EtoAc ( 500 
mL ) . The organic layer was washed with water ( 100 mLx2 ) , 
followed by brine ( 100 mL ) . The organic layer was dried 
over anh . Na2SO4 , filtered and concentrated to yield the 
crude ( S ) - 2 - ( ( tert - butoxycarbonyl ) amino ) - 3 - ( 3 , 5 - difluoro 
2 - methyl - 6 - nitrophenoxy ) propanoic acid and ( S ) - 2 - ( ( tert 
butoxycarbonyl ) amino ) - 3 - ( 3 , 5 - difluoro - 4 - methyl - 2 - nitrop 
henoxy ) propanoic acid ( 1 : 1 mixture ) ( 12 g , 32 mmol , 89 % 
yield ) as yellow gum . This crude compound was carried 
over to next step . TLC : 10 % MeOH in DCM ; Rf : 0 . 3 . MS 
( m / z ) 375 ( M - H * ) . 
[ 0475 ] To a solution of ( S ) - 2 - ( ( tert - butoxycarbonyl ) 
amino ) - 3 - ( 3 , 5 - difluoro - 2 - methyl - 6 - nitrophenoxy ) propanoic 
acid compound and ( S ) - 2 - tert - butoxycarbonyl ) amino ) - 3 
( 3 , 5 - difluoro - 4 - methyl - 2 - nitrophenoxypropanoic acid ( 1 : 1 ) 
( 12 g , 32 mmol ) in methanol ( 250 mL ) stirred under nitrogen 
at room temp was added palladium on carbon ( 2 . 55 g , 2 . 392 
mmol ) portionwise during 5 min . The contents were stirred 
under hydrogen at a pressure of 60 PSI at 25° C . for 3 hr , at 
which time TLC indicated starting material was consumed . 
The reaction mixture was filtered through a celite pad , 
washed with excess methanol ( 300 mL ) and concentrated to 
provide the crude ( S ) - 3 - ( 2 - amino - 3 , 5 - difluoro - 4 - methyl 
phenoxy ) - 2 - ( ( tert - butoxycarbonyl ) amino ) propanoic acid 
compound and ( S ) - 3 - ( 2 - amino - 3 , 5 - difluoro - 6 - methylphe 
noxy ) - 2 - ( ( tert - butoxycarbonyl ) amino ) propanoic acid ( 1 : 1 
mixture ) ( 9 g , 92 % recovery ) . TLC : 10 % MeOH in DCM ; 
Rf : 0 . 4 . This compound was used to next step without 
further purification . 
[ 0476 ] To a solution of ( S ) - 3 - ( 2 - amino - 3 , 5 - difluoro - 4 
methylphenoxy ) - 2 - ( ( tert - butoxycarbonyl ) amino ) propanoic 
acid compound and ( S ) - 3 - ( 2 - amino - 3 , 5 - difluoro - 6 - methyl 
phenoxy ) - 2 - ( ( tert - butoxycarbonyl ) amino ) propanoic acid 
( 1 : 1 ) ( 9 g , 26 . 0 mmol ) and DIEA ( 6 . 81 mL , 39 . 0 mmol ) in 
DMSO ( 90 mL ) stirred under nitrogen at 20° C . was added 
HATU ( 9 . 88 g , 26 . 0 mmol ) portionwise during 5 min . The 
reaction mixture was stirred at 25° C . for 20 h , at which time 
TLC indicated starting material was consumed . Reaction 
was quenched with water ( 500 mL ) , extracted with EtOAC 
( 300 mL ) and the organic layer was dried over anh . Na , SO . , 
filtered and concentrated to yield the crude product . This 
was purified by prep . HPLC to afford a regioisomeric 
mixture of ( S ) - tert - butyl ( 6 , 8 - difluoro - 7 - methyl - 4 - oxo - 2 , 3 , 

ACOK 
EtOH 
water 

F NOTs 

[ 0478 ] To a solution of 6 - chloro - 8 - fluoro - 3 , 4 - dihy 
dronaphthalen - 1 ( 2H ) - one ( 3 . 2 g , 16 . 11 mmol ) in ethanol 
( 32 mL ) and water ( 16 mL ) stirred in air at room temp was 
added sodium acetate ( 2 . 64 g , 32 . 2 mmol ) and hydroxylam 
ine hydrochloride ( 2 . 239 g , 32 . 2 mmol ) in one charge . The 
reaction mixture was stirred at 100° C . for 1 h . Reaction was 
monitored by TLC using 20 % of ethyl acetate in hexane as 
mobile phase ( twice elution ) . On completion of the reaction , 
the reaction mixture was evaporated to dryness and 25 mL 
of water was added . The suspension was stirred for 5 min 
and filtered , washed with water ( 10 mL ) , hexane ( 10 mL ) 
and dried under vacuum to give 6 - chloro - 8 - fluoro - 3 , 4 - dihy 
dronaphthalen - 1 ( 2H ) - one oxime ( 3 . 35 g , 15 . 68 mmol , 97 % 
yield ) as a pale brown solid , as a 1 : 1 mixture of syn and anti 
stereoisomers . MS ( m / z ) 214 / 216 ( M + H + ) . 
[ 0479 ] To a solution of 6 - chloro - 8 - fluoro - 3 , 4 - dihy 
dronaphthalen - 1 ( 2H ) - one oxime ( 3 . 2 g , 14 . 98 mmol ) and 
TEA ( 6 . 26 mL , 44 . 9 mmol ) in DCM ( 90 mL ) stirred under 
nitrogen at 5° C . was added tosyl - chloride ( 8 . 57 g , 44 . 9 
mmol ) portionwise during 5 min . The reaction mixture was 
allowed to stir at rt for 18 hr . After completion of the reaction 
( monitored by TLC , 20 % ethyl acetate in hexane ) , the 
reaction mixture was diluted with water , extracted with 
DCM ( 2x90 mL ) . The organic layer was separated and 
washed with water ( 2x50 mL ) , and the combined organic 
phases were washed with brine , dried over anhydrous nho 
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Na2SO4 and concentrated under reduced pressure to afford 
crude product . ISCO purification ( eluting with 0 - 50 % of 
EtoAc in hexane ) to afford the title compound as ( R ) - 5 
benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
thiazepin - 3 - yl ) isoxazole - 3 - carboxamide . The residue was 
triturated with ether and hexane . The resulting solid was 
filtered and rinsed with hexane and collected ( 200 mg , 83 % ) . 
1H NMR ( 400 MHz , DMSO - d ) 8 = 8 . 96 ( d , J = 7 . 8 Hz , 1H ) , 
7 . 67 ( d , J = 7 . 3 Hz , 1H ) , 7 . 59 ( d , J = 4 . 0 Hz , 2H ) , 7 . 44 - 7 . 19 ( m , 
6H ) , 6 . 52 ( s , 1H ) , 4 . 62 - 4 . 43 ( m , 1H ) , 4 . 21 ( s , 2H ) , 3 . 52 ( dd , 
J = 6 . 8 , 11 . 4 Hz , 1H ) , 3 . 71 - 3 . 44 ( m , 1H ) , 3 . 30 ( s , 3H ) . MS 
( m / z ) 394 ( M + H + ) . 

sodium sulfate and evaporated under reduced pressure to 
afford the crude product . The crude product was added to a 
silica gel column and was eluted with Hexane / EtOAc . 
Collected product fractions : from 5 - 6 % EtoAc elution were 
concentrated under reduced pressure to afford 6 - chloro - 8 
fluoro - 3 , 4 - dihydronaphthalen - 1 ( 2H ) - one O - tosyl oxime 
( 3 . 0 g , 6 . 61 mmol , 44 . 1 % yield ) as a light brown solid , as a 
4 : 1 unassigned mixture of syn and anti stereoisomers . ' H . 
NMR ( DMSO - do ) d : 7 . 95 ( m , 2H ) , 7 . 35 ( m , 2H ) , 7 . 0 ( m , 
2H ) , 2 . 85 ( m , 2H ) , 2 . 65 ( m , 2H ) , 1 . 8 ( m , 2H ) ; MS ( m / z ) 
368 / 370 ( M + H + ) . 
[ 0480 ] To a solution of 6 - chloro - 8 - fluoro - 3 , 4 - dihy 
dronaphthalen - 1 ( 2H ) - one O - tosyl oxime ( 3 g , 8 . 16 mmol ) in 
ethanol ( 150 mL ) and water ( 80 mL ) was added potassium 
acetate ( 17 . 61 g , 179 mmol ) and reaction mixture was stirred 
at 100° C . for 16 h . After the completion of the reaction 
( monitored the reaction by TLC 30 % ethyl acetate in 
hexane ) , the reaction mixture was evaporated under reduced 
pressure to remove the ethanol , remaining aqueous layer 
was further diluted with water ( 5 mL ) and cooled for 30 min 
at 5° C . The resulting solid precipitate formed was filtered 
off , washed with cold water , hexane and dried under vacuum 
to afford 7 - chloro - 9 - fluoro - 4 , 5 - dihydro - 1H - benzo [ b ] azepin 
2 ( 3H ) - one ( 1 g , 4 . 16 mmol , 51 . 0 % yield ) as brown solid . ' H 
NMR ( DMSO - do ) 8 : 9 . 43 ( s , 1H ) , 7 . 35 ( d , 1H ) , 7 . 22 ( s , 1H ) , 
2 . 75 ( m , 2H ) , 2 . 15 ( m , 4H ) ; MS ( m / z ) 213 / 215 ( M + H + ) . 

Example 2 

Method B 

( R ) - 5 - benzyl - N - ( 5 - methyl - 1 , 1 - dioxido - 4 - oxo - 2 , 3 , 4 , 
5 - tetrahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) isoxazole - 3 

carboxamide 

[ 0483 ] 

Example 1 m - CPBA 
DCM 

Method A mo naman > 11111N ? ( R ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) isoxazole - 3 - carbox 

amide 
[ 0481 ] 

HIN 
EDC , 
HOBT 0 > 11NH , XOS NMM , 
DCM 

HO 

IN 

[ 0482 ] To a solution of 5 - benzylisoxazole - 3 - carboxylic 
acid ( 208 mg , 0 . 919 mmol ) in DCM ( 30 mL ) was added 
N1 - ( ( ethylimino ) methylene ) - N3 , N3 - dimethylpropane - 1 , 3 
diamine hydrochloride ( 129 mg , 0 . 674 mmol ) and 1H - benzo 
[ d ] [ 1 , 2 , 3 ] triazol - 1 - ol hydrate ( 103 mg , 0 . 674 mmol ) , then 
4 - methylmorpholine ( 0 . 202 mL , 1 . 839 mmol ) . Stirred at rt 
for 5 min , then added ( R ) - 3 - amino - 5 - methyl - 2 , 3 - dihyd 
robenzo [ b ] [ 1 , 4 ] thiazepin - 4 ( 51 ) - one , hydrochloride ( 150 
mg , 0 . 613 mmol ) . The reaction mixture was stirred at 25° C . 
for 5 h . LCMS showed product and the reaction was 
completed . Removed all the DCM and added 200 ml of 
EtoAc and the mixture was washed with water , 0 . 1N HCI 
aq , NaHCO3 aq and brine . The organic phase was dried over 

[ 0484 ] To a solution of ( R ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo 
2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) isoxazole - 3 
carboxamide ( 69 mg , 0 . 175 mmol ) in DCM ( 15 mL ) was 
added 3 - chlorobenzoperoxoic acid ( 101 mg , 0 . 438 mmol ) at 
0° C . The reaction mixture was stirred for 1 hr at 0° C . and 
warmed up to rt , then stirred for 12 hr at rt . The reaction was 
quenched with cold 1N aq . NaOH solution . After extraction 
with DCM , the combined organic solution was washed with 
2 . 5 % aq . Na S , 02 solution and brine . After drying over 
MgSO4 , filtration , and concentration , the residue was sub 
jected to the column chromatography ( ISCO 40 g , eluent : 
5 % to 50 % EtOAc / Hex ) to provide ( R ) - 5 - benzyl - N - ( 5 
methyl - 1 , 1 - dioxido - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
thiazepin - 3 - yl isoxazole - 3 - carboxamide ( 60 mg 0 . 141 
mmol , 80 % yield ) as gum . Trituration with DCM and 
hexane to afford the white solid . 1H NMR ( 400 MHz , 
DMSO - da ) 8 = 9 . 14 ( d , J = 7 . 6 Hz , 1H ) , 8 . 06 - 7 . 90 ( m , 2H ) , 
7 . 81 ( d , J = 8 . 1 Hz , 1H ) , 7 . 64 ( t , J = 7 . 6 Hz , 1H ) , 7 . 49 - 7 . 19 ( m , 
5H ) , 6 . 52 ( s , 1H ) , 5 . 76 ( s , 1H ) , 4 . 72 ( dt , J = 7 . 5 , 11 . 2 Hz , 1H ) , 
4 . 22 ( s , 2H ) , 4 . 14 - 3 . 95 ( m , 2H ) , 3 . 29 ( s , 3H ) . MS ( m / z ) 426 
( M + H + ) . 
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Examples 3 and 4 
Method C 

5 - benzyl - N - ( ( 1 5 , 3R ) - 5 - methyl - 1 - oxido - 4 - oxo - 2 , 3 , 4 , 
5 - tetrahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) isoxazole - 3 
carboxamide and 5 - benzyl - N - ( ( 1R , 3R ) - 5 - methyl - 1 

oxido - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] 
thiazepin - 3 - yl ) isoxazole - 3 - carboxamide 

[ 0485 ] 

m - CPBA 

DCM 
111IIN qiro 

. lt geroagro > 11111 NIIN 

7 . 56 - 7 . 86 ( m , 4H ) , 7 . 22 - 7 . 48 ( m , 5H ) , 6 . 51 ( s , 1H ) , 4 . 45 - 4 . 
65 ( m , 2H ) , 4 . 13 - 4 . 35 ( m , 3H ) , 3 . 30 ( s , 3H ) . 

Example 5 

Method D 

3 - Benzyl - N - ( ( S ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) piperidine - 1 - carbox 

amide 

[ 0487 ] 

[ 0486 ] To a solution of ( R ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 
2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) isoxazole - 3 - 
carboxamide ( 75 mg , 0 . 191 mmol ) in DCM ( 15 mL ) was 
added 3 - chlorobenzoperoxoic acid ( 54 . 8 mg , 0 . 238 mmol ) at 
0° C . The reaction mixture was stirred for 1 hr at 0° C . and 
warmed up to rt , then stirred for 12 hr at rt . The reaction was 
quenched with cold 1N aq . NaOH solution . After extraction 
with DCM , the combined organic solution was washed with 
2 . 5 % aq . Na2S2O2 solution and brine . After drying over 
MgSO4 , filtration , and concentration , the residue was sub 
jected to the column chromatography ( ISCO 40 g , eluent : 
0 % to 40 % , then to 60 % EtOAc / Hex ) to provide 2 isomers 
as 5 - benzyl - N - ( ( 1R , 3R ) - 5 - methyl - 1 - oxido - 4 - oxo - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 - yl ) isoxazole - 3 - carbox 
amide ( 64 mg , 0 . 156 mmol , 82 % yield ) ) and 5 - benzyl - N 
( 18 , 3R ) - 5 - methyl - 1 - oxido - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] thiazepin - 3 - yl ) isoxazole - 3 - carboxamide ( 14 mg , 
0 . 034 mmol , 17 . 94 % yield . 5 - benzyl - N - ( ( 13 , 3R ) - 5 - methyl 
1 - oxido - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] thiazepin - 3 
yl ) isoxazole - 3 - carboxamide . MS ( m / z ) 410 ( M + H + ) . IH 
NMR ( 400 MHz , DMSO - do ) 8 = 9 . 06 ( d , J = 7 . 8 Hz , 1H ) , 
7 . 88 - 7 . 75 ( m , 1H ) , 7 . 73 - 7 . 63 ( m , 2H ) , 7 . 55 - 7 . 44 ( m , 1H ) , 
7 . 42 - 7 . 20 ( m , 4H ) , 6 . 54 ( s , 1H ) , 5 . 76 ( s , 1H ) , 4 . 73 ( dt , J = 7 . 6 , 
11 . 1 Hz , 1H ) , 4 . 22 ( s , 2H ) , 3 . 83 ( dd , J = 7 . 5 , 14 . 5 Hz , 1H ) , 
3 . 53 ( dd , J = 11 . 1 , 14 . 4 Hz , 1H ) , 3 . 25 ( s , 3H ) . 5 - benzyl - N 
( 1R , 3R ) - 5 - methyl - 1 - oxido - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] thiazepin - 3 - yl ) isoxazole - 3 - carboxamide . MS ( m / z ) 
410 ( M + H + ) . ' H NMR ( DMSO - do ) 8 . 89 - 9 . 19 ( m , 1H ) , 

ITINH + 

HN 

0 . 

triethylamine 
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- continued 

11lINH og From 
go 

mer A ( 9 . 9 mg ) : ' H NMR ( CDC1z ) 8 : 7 . 14 - 7 . 36 ( m , 9H ) , 
5 . 50 ( d , J = 6 . 3 Hz , 1H ) , 4 . 86 ( dt , J = 11 . 1 , 6 . 8 Hz , 1H ) , 4 . 63 
( dd , J = 9 . 7 , 7 . 5 Hz , 1H ) , 4 . 16 ( dd , J = 11 . 2 , 9 . 7 Hz , 1H ) , 3 . 87 
( dt , J = 13 . 1 , 1 . 6 Hz , 1H ) , 3 . 72 - 3 . 81 ( m , 1H ) , 3 . 43 ( s , 3H ) , 
2 . 88 ( ddd , J = 12 . 9 , 11 . 4 , 3 . 2 Hz , 1H ) , 2 . 52 - 2 . 69 ( m , 2H ) , 2 . 45 
( dd , J = 13 . 6 , 8 . 1 Hz , 1H ) , 1 . 65 - 1 . 81 ( m , 3H ) , 1 . 36 - 1 . 46 ( m , 
1H ) , 1 . 06 - 1 . 18 ( m , 1H ) . MS ( m / z ) 393 . 9 ( M + H + ) . Isomer B 
( 13 . 9 mg ) : ' H NMR ( CDC12 ) d : 7 . 09 - 7 . 73 ( m , 9H ) , 5 . 51 ( br . 
S . , 1H ) , 4 . 79 - 4 . 92 ( m , 1H ) , 4 . 59 - 4 . 70 ( m , 1H ) , 4 . 10 - 4 . 20 ( m , 
1H ) , 3 . 89 ( m , 1H ) , 3 . 77 ( m , 1H ) , 3 . 42 ( s , 3H ) , 2 . 77 - 2 . 93 ( m , 
1H ) , 2 . 40 - 2 . 67 ( m , 3H ) , 1 . 63 - 1 . 81 ( m , 3H ) , 1 . 38 - 1 . 49 ( m , 
1H ) , 1 . 06 - 1 . 20 ( m , 1H ) . MS ( m / z ) 393 . 9 ( M + H + ) . 

FIINH Example 6 

Method E 

[ 0488 ] To a suspension of ( S ) - 3 - amino - 5 - methyl - 2 , 3 - di 
hydrobenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one , hydrochloride ( 100 
mg , 0 . 437 mmol ) and EtZN ( 0 . 152 ml , 1 . 093 mmol ) in THF 

( S ) - 5 - Benzyl - N - ( 8 - ( 2 - methoxyethoxy ) - 4 - oxo - 2 , 3 , 4 , 
5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) isoxazole - 3 

carboxamide 
[ 0489 ] 

step 1 . 1 

N 

OH 

HO 
FullINH 

polymer bound PPh3 
step 1 . 2 
TFA maommy 

marad 
Example 21 

litNH 

IZ 

( 4 ml ) was added 4 - nitrophenyl carbonochloridate ( 97 mg , 
0 . 481 mmol ) at 0° C . After 45 min , 3 - benzylpiperidine 
( 0 . 085 ml , 0 . 481 mmol ) and EtZN ( 0 . 091 ml , 0 . 656 mmol ) 
were added and warmed up to rt . After 2 hr at rt , the reaction 
mixture was concentrated , then diluted with MeOH - DMSO 
( 2 mL , 1 : 1 ) . After filtration through Acrodisc CR 25 mm 
syringe filter with 0 . 2 UM PTFE membrane , the solution was 
purified by HPLC ( Waters , column : Waters Sunfire 30x150 
mm , eluent : Acetonitrile : Water TFA 50 - 100 % , flow rate : 50 
ml / min ) to give 3 - benzyl - N - ( ( S ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) piperidine - 1 - carbox 
amide ( 52 . 2 mg , 0 . 123 mmol , 28 . 2 % yield , unoptimized ) as 
a mixture of diastereomers . MS ( m / z ) 393 . 9 ( M + H + ) . After 
separation using a chiral column ( Chiralpak IA - H , eluent : 
Co - solvent : IPA , % Co - solvent : 30 % Isocratic , Flow rate = 4 
mL / min ) , two diastereomers were obtained without assign 
ing the absolute stereochemistry at the C - 3 piperdine . Iso 

[ 0490 ] Polymer bound PPhz ( 1 . 6 mmol / g loading , 2 . 5 eq , 
268 mg ) , ( S ) - 5 - benzyl - N - ( 8 - hydroxy - 4 - oxo - 2 , 3 , 4 , 5 - tetrahy 
drobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) isoxazole - 3 - carboxamide 
( 65 mg , 0 . 171 mmol ) and 2 - methoxyethanol ( 0 . 027 mL , 
0 . 343 mmol ) were combined in THF ( 3 mL ) . Next added 
di - tert - butyl azodicarboxylate ( 79 mg , 0 . 343 mmol ) and 
stirred mixture at rt for 20 hours . TFA ( 0 . 066 mL , 0 . 857 
mmol ) was added and mixture was stirred for 1 hour . 
Reaction was filtered through Celite , rinsing with 10 % 
MeOH / DCM and concentrated . Crude was partitioned 
between DCM and satd . NaHCO3 and layers were separated . 
Organics were concentrated and purified by flash chroma 
tography , Biotage ( 4 g silica column ; 0 . 5 - 3 % MeOH / DCM 
( plus NH OH ) , 15 min . ) to give 37 mg white foam in 48 % 
yield . ' H NMR ( DMSO - do ) d : 9 . 92 ( s , 1H ) , 8 . 77 ( d , J = 8 . 1 
Hz , 1H ) , 7 . 25 - 7 . 40 ( m , 5H ) , 7 . 02 ( d , J = 8 . 8 Hz , 1H ) , 6 . 70 
6 . 79 ( m , 2H ) , 6 . 57 ( s , 1H ) , 4 . 80 ( dt , J = 10 . 8 , 7 . 4 Hz , 1H ) , 
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4 . 50 ( t , J = 10 . 6 Hz , 1H ) , 4 . 41 ( dd , J = 10 . 5 , 6 . 7 Hz , 1H ) , 4 . 23 
( s , 2H ) , 4 . 01 - 4 . 13 ( m , 2H ) , 3 . 60 - 3 . 68 ( m , 2H ) , 3 . 30 ( s , 3H ) ; 
MS ( m / z ) 438 . 3 ( M + H + ) . 

Example 7 

a hydrogen balloon . The reaction mixture was filtered and 
the filtrate was concentrated to a yellow oil , which was then 
turned into white solid upon standing under high vacuum for 
16 h to yield 3 - amino - 1 - methyl - 3 , 4 - dihydro - 1H - benzo [ b ] 
azepine - 2 , 5 - dione ( 158 mg , 90 % yield ) . 1H NMR ( MeOH 
d4 ) d ppm 7 . 60 - 7 . 88 ( m , 2H ) , 7 . 23 - 7 . 59 ( m , 2H ) , 4 . 50 - 4 . 72 
( m , 1H ) , 3 . 43 ( s , 3H ) , 3 . 11 - 3 . 38 ( m , 1H ) , 2 . 08 - 2 . 31 ( m , 1H ) ; 
MS ( m / z ) : 205 ( M + H + ) . 
[ 0494 ] 5 - Benzylisoxazole - 3 - carboxylic acid ( 29 . 8 mg , 
0 . 147 mmol ) was dissolved in DCM ( 2 mL ) , and then 

5 - Benzyl - N - ( 1 - hydroxy - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 
tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) isoxazole - 3 

carboxamide 
[ 0491 ] 

Ororoho Cs2CO3 
Mel 
THF 

Pd / C , H2 
EtOH ?? - ?? 

NH 

NH2 

O 

EDC , HOBt , 
NMM 
DCM 

HOOC 

Ph 
HO 

zorra NH 
NaBH4 
MeOH NH 

[ 0492 ] Benzyl ( 2 , 5 - dioxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] 
azepin - 3 - yl ) carbamate ( 400 mg , 1 . 233 mmol ) was dissolved 
in 10 mL of THF , and then Cs , Co , ( 1 . 0 g , 3 . 08 mmol ) was 
added , followed by methyl iodide ( 0 . 116 mL , 1 . 850 mmol ) . 
The reaction mixture was maintained at room temperature 
for 16 hours . The mixture was then filtered . The filtrate was 
concentrated , and then purified by Isco Combiflash ( 15 % 
80 % EtoAc / Hexane ; 40 g Isco RediSep column ) . The 
fractions containing the product were combined and con 
centrated to give benzyl ( 1 - methyl - 2 , 5 - dioxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate as a yellow oil 
( 290 mg , 70 % yield ) . IH NMR ( CDC1z ) d ppm 7 . 53 - 7 . 72 
( m , 2H ) , 7 . 26 - 7 . 44 ( m , 6H ) , 7 . 21 ( d , J = 8 . 1 Hz , 1H ) , 6 . 14 ( d , 
J = 6 . 6 Hz , 1H ) , 5 . 02 - 5 . 18 ( m , 2H ) , 4 . 95 ( ddd , J = 12 . 6 , 6 . 6 , 4 . 0 
Hz , 1H ) , 3 . 38 ( s , 3H ) , 3 . 33 ( dd , 1H ) , 2 . 94 ( dd , J = 19 . 3 , 12 . 8 
Hz , 1H ) ; MS ( m / z ) : 339 ( M + H + ) . 
[ 0493 ] Benzyl ( 1 - methyl - 2 , 5 - dioxo - 2 , 3 , 4 , 5 - tetrahydro 
1H - benzo [ b azepin - 3 - yl ) carbamate ( 290 mg , 0 . 857 mmol ) 
was dissolved in ethanol ( 20 mL ) . Palladium on Carbon ( 10 
wt % loading , 91 mg , 0 . 857 mmol ) was added . The reaction 
mixture was maintained at room temperature for 3 h under 

N - hydroxybenzotriazole ( 24 . 75 mg , 0 . 162 mmol ) and EDC 
( 31 . 0 mg , 0 . 162 mmol ) were added . The mixture was 
maintained at room temperature for 10 min . N - methylmor 
pholine ( 0 . 057 mL , 0 . 514 mmol ) and 3 - amino - 5 - methyl - 2 , 
3 - dihydro - 1H - benzo [ b ] azepine - 1 , 4 ( 5H ) - dione ( 30 mg , 
0 . 147 mmol ) were then added . The reaction mixture was 
maintained at room temperature for 16 h . The mixture was 
then concentrated and the residue was purified by Isco 
Combiflash ( 10 % - 50 % EtoAc / Hexane ; 24 g Isco RediSep 
column ) . The fractions containing the product were com 
bined and concentrated to give 5 - benzyl - N - ( 5 - methyl - 1 , 4 
dioxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) isox 
azole - 3 - carboxamid as a clear oil , which turned into a white 
solid upon standing under high vacuum for 16 h ( 42 mg , 
73 % yield ) . 1H NMR ( 400 MHz , CDC13 ) d ppm 3 . 00 ( dd , 
J = 19 . 33 , 12 . 76 Hz , 1H ) 3 . 39 - 3 . 48 ( m , 4H ) 4 . 13 ( s , 2H ) 5 . 26 
( ddd , J = 12 . 76 , 6 . 44 , 3 . 79 Hz , 1H ) 6 . 35 ( s , 1H ) 7 . 19 - 7 . 43 ( m , 
7H ) 7 . 55 - 7 . 72 ( m , 2H ) 7 . 99 ( d , J = 6 . 57 Hz , 1H ) ; MS ( m / z ) : 
390 ( M + H + ) . 
[ 0495 ] 5 - Benzyl - N - ( 5 - methyl - 1 , 4 - dioxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] azepin - 3 - yl ) isoxazole - 3 - carboxamide 
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( 20 mg , 0 . 051 mmol ) was dissolved in 2 mL of MeOH , and 
then NaBH4 ( 2 . 91 mg , 0 . 077 mmol ) was added at rt . The 
mixture was maintained at rt for 16 h . The mixture was then 
concentrated and partitioned between sat . NaHCO , ( aq ) and 
DCM . The organic layer was concentrated and the residue 
was purified by Isco Combiflash ( 1 % - 10 % MeOH / CH , Cl2 , 
10 % NEt3 in MeOH ; 4 g RediSep column ) . Collected 
fractions containing the product were combined and con 
centrated to give 5 - benzyl - N - ( 1 - hydroxy - 5 - methyl - 4 - oxo - 2 , 
3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) isoxazole - 3 - car 
boxamide as a clear oil ( 14 mg , 70 % yield ) . ' H NMR ( 400 
MHz , CDC1z ) 8 ppm 2 . 34 ( d , J = 4 . 55 Hz , 1H ) 2 . 44 ( ddd , 
J = 12 . 13 , 10 . 86 , 7 . 58 Hz , 1H ) 2 . 67 ( td , J = 11 . 68 , 8 . 21 Hz , 1H ) 
3 . 43 ( s , 3H ) 4 . 12 ( s , 2H ) 4 . 51 ( dt , J = 10 . 48 , 7 . 89 Hz , 1H ) 5 . 06 
( t , J = 3 . 66 Hz , 1H ) 6 . 32 ( s , 1H ) 7 . 13 - 7 . 45 ( m , 8H ) 7 . 67 ( dd , 
J = 6 . 69 , 2 . 15 Hz , 1H ) 7 . 81 ( d , = 7 . 07 Hz , 1H ) ; MS ( m / z ) : 
392 ( M + H + ) . 

phosphorus pentachloride ( 45 . 5 mg , 0 . 219 mmol ) . The reac 
tion mixture was heated to reflux for 3 . 0 hr then additional 
0 . 25 eq PC1 , was added . The reaction mixture was cooled to 
rt then TMSN , ( 0 . 110 mL , 0 . 831 mmol ) was added and the 
reaction mixture was stirred overnight at rt . At 20 h , addi 
tional 4 . 0 eq . of TMS - N3 and 3 . 0 eq . pyridine were added 
to the reaction mixture . The reaction mixture was carefully 
quenched with a few drops of sat . aq . NaHCO , followed 
after 5 min with excess NaHCO3 . The mixture was stirred 
for 15 min . The organic phase was separated and washed 
with 10 % aq citric acid and brine . The organic phase was 
dried over Na2SO4 , filtered and concentrated in vacuo . The 
residue was purified by FCC ( EtOAc - Hex : 50 - 70 % ) . MS 
( m / z ) 499 . 3 ( M + H * ) . 
[ 0498 ] Step 2 : ( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 7 - ( 1H 
tetrazol - 5 - yl ) - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 
yl ) isoxazole - 3 - carboxamide . To a solution of ( S ) - 5 - benzyl 
N - ( 7 - ( 1 - ( 2 - cyanoethyl ) - 1H - tetrazol - 5 - yl ) - 5 - methyl - 4 - oxo 
2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) isoxazole - 3 
carboxamide ( 42 . 0 mg , 0 . 084 mmol ) in THF ( 2 . 0 mL ) was 
added 2 . 0 M NaOH ( 0 . 051 mL , 0 . 101 mmol ) . The reaction 
mixture was stirred for 2 h then quenched with cold IN HC1 
and extracted with EtoAc . The organic phase was washed 
with brine , dried over Na2SO4 , filtered then concentrated in 

Example 8 

( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 7 - ( 1H - tetrazol - 5 
yl ) - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) 

isoxazole - 3 - carboxamide 
[ 0496 ] 

Z 

PC13 / TMSN3 / Pyr forho " 11111NH 
HN 

?? IIIINH 

ZSZ 
NaOH 

" 11111NH grao = 

Z 

[ 0497 ] Step 1 : ( S ) - 5 - benzyl - N - ( 7 - ( 1 - ( 2 - cyanoethyl ) - 1H 
tetrazol - 5 - yl ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] 
[ 1 , 4 ] oxazepin - 3 - yl ) isoxazole - 3 - carboxamide . To a solution 
of ( S ) - 3 - ( 5 - benzylisoxazole - 3 - carboxamido ) - N - ( 2 - cyano 
ethyl ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] ox 
azepine - 7 - carboxamide ( 69 . 0 mg , 0 . 146 mmol ) and pyridine 
( 0 . 071 mL , 0 . 874 mmol ) in DCM ( 2 . 0 mL ) was added 

vacuo . The solid product obtained was used without further 
purification ( 36 . 0 mg , 96 % ) . ' H NMR ( DMSO - do ) 8 : 8 . 92 
( d , J = 8 . 1 Hz , 1H ) , 8 . 12 ( d , J = 2 . 0 Hz , 1H ) , 7 . 94 ( dd , J = 8 . 3 , 
2 . 3 Hz , 1H ) , 7 . 46 ( d , J = 8 . 3 Hz , 1H ) , 7 . 25 - 7 . 39 ( m , 6H ) , 6 . 55 
( s , 1H ) , 4 . 87 - 4 . 96 ( m , 1H ) , 4 . 67 ( dd , J = 11 . 6 , 10 . 1 Hz , 1H ) , 
4 . 49 ( dd , J = 9 . 9 , 7 . 6 Hz , 1H ) , 4 . 22 ( s , 2H ) , 3 . 39 ( s , 3H ) . MS 
( m / z ) 446 . 3 ( M + H + ) . 
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- continued Example 9 
( S ) - 3 - ( 5 - benzylisoxazole - 3 - carboxamido ) - 5 - methyl 
N - ( methylsulfonyl ) - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydro benzo 

[ b ] [ 1 , 4 ] oxazepine - 7 - carboxamide 
[ 0499 ] Braa HN 

O = CO H2N 
> INH 

N 

. 
O = S = O 

IIINH 
HN . 

[ 0502 ] To a solution of 5 - benzylisoxazole - 3 - carboxylic 
acid ( 79 mg , 0 . 390 mmol ) and DIEA ( 0 . 186 mL , 1 . 064 
mmol ) in DMSO ( 1 mL ) was added HATU ( 135 mg , 0 . 355 
mmol ) in one portion . After stirring at rt for 5 min , a solution 
of ( S ) - 3 - amino - 7 - fluoro - 2 , 3 - dihydrobenzo [ b ] [ 1 , 4 ] oxazepin 
4 ( 5H ) - one , trifluoroacetic acid salt ( 110 . 0 mg , 0 . 355 mmol ) 
in DMSO ( 1 mL ) was added dropwise to the mixture . The 
reaction was allowed to stir at rt for 2 h . LCMS analysis 
indicated starting material still remained . An additional 
amount of DIEA ( 0 . 20 mL ) and HATU ( 0 . 11 g ) were added 
and the reaction allowed to stir for 2 h . The reaction mixture 
was diluted with EtoAc then washed with water ( 3x ) , 
NH4Cl and brine . After drying the solution over Na2SO4 and 
concentrating in vacuo , the residue was purified by FCC 
[ ETOAc / Hex : 25 - 60 % ] to yield the desired product ( 50 mg , 
37 % ) . H NMR ( DMSO - d ) d : 10 . 21 ( s , 1H ) , 8 . 88 ( d , J = 8 . 1 
Hz , 1H ) , 7 . 25 - 7 . 40 ( m , 5H ) , 7 . 17 ( dd , J = 8 . 6 , 5 . 6 Hz , 1H ) , 
6 . 92 - 7 . 00 ( m , 2H ) , 6 . 55 - 6 . 59 ( m , 1H ) , 4 . 83 ( dt , J = 10 . 5 , 7 . 5 
Hz , 1H ) , 4 . 38 - 4 . 53 ( m , 2H ) , 4 . 23 ( s , 2H ) . MS ( m / z ) 382 . 9 
( M + H + ) . 

Example 11 

[ 0500 ] To a suspension of ( S ) - 3 - ( 5 - benzylisoxazole - 3 - car 
boxamido ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydro benzo [ b ] [ 1 , 
4 ] oxazepine - 7 - carboxylic acid ( 60 . 0 mg , 0 . 142 mmol ) in 
DCM ( 2 . 0 mL ) was added 1 - chloro - N , N , 2 - trimethylprop - 1 
en - 1 - amine ( 22 . 83 mg , 0 . 171 mmol ) as a solution in DCM 
( 0 . 10 ml ) dropwise over 1 min . The reaction mixture was 
stirred at rt for 1 h and became a homogeneous solution . This 
mixture was added dropwise to a mixture of methanesulfo 
namide ( 54 . 2 mg , 0 . 570 mmol ) , TEA ( 0 . 079 mL , 0 . 570 
mmol ) and DMAP ( 1 . 044 mg , 8 . 54 umol ) in 1 . 0 mL DCM 
and stirring was continued over 2 h at rt . The reaction 
mixture was diluted with EtoAc , then washed with 10 % aq 
citric acid , water and brine . The organic phase was dried 
over Na , SO2 , filtered then concentrated in vacuo . The 
residue was purified by FCC [ MeOH - DCM : 0 - 4 . 0 % ] to yield 
the desired product ( 26 . 0 mg , 36 . 6 % ) . ' H NMR ( DMSO - d . ) 
d : 8 . 82 ( d , J = 8 . 1 Hz , 1H ) , 7 . 95 ( d , J = 1 . 8 Hz , 1H ) , 7 . 83 ( dd , 
J = 8 . 3 , 2 . 0 Hz , 1H ) , 7 . 25 - 7 . 38 ( m , 6H ) , 7 . 20 ( d , J = 8 . 1 Hz , 
1H ) , 6 . 56 ( s , 1H ) , 4 . 84 ( dt , J = 11 . 6 , 7 . 8 Hz , 1H ) , 4 . 59 ( dd , 
J = 11 . 7 , 10 . 0 Hz , 1H ) , 4 . 42 ( dd , J = 9 . 7 , 7 . 7 Hz , 1H ) , 4 . 22 ( s , 
2H ) , 3 . 32 ( br . s . , 3H ) , 2 . 95 ( s , 3H ) . MS ( m / z ) 499 . 1 ( M + H + ) . 

Method G 

( S ) - 5 - benzyl - N - ( 7 - ( 3 - isopropylureido ) - 5 - methyl - 4 
oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) 

isoxazole - 3 - carboxamide 
[ 0503 ] 

io horren SOO 
111NH Example 10 

HON 

Method F 

INH 

( S ) - 5 - benzyl - N - ( 7 - fluoro - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) isoxazole - 3 - carbox 

amide 

[ 0501 ] N N 

HO 

[ 0504 ] To a solution of ( S ) - N - ( 7 - amino - 5 - methyl - 4 - oxo 
2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 5 - ben 
zylisoxazole - 3 - carboxamide ( 50 . 0 mg , 0 . 112 mmol ) in DMF 
( 0 . 50 mL ) at 0° C . was added 2 - isocyanatopropane ( 0 . 023 
mL , 0 . 235 mmol ) . After 2 d , additional 2 - isocyanatopropane 
( 0 . 023 mL , 0 . 235 mmol ) was added and the reaction was 
continued . The reaction mixture was diluted with EtOAC 
then it was washed in succession with sat . NH _ C1 , water , and 
brine . The organic phase was dried over Na2SO4 , filtered 
then concentrated in vacuo . The residue was purified by 
FCC [ ETOAc / Hex - 45 - 80 % ] . ' H NMR ( DMSO - do ) d : 8 . 83 

NH2 •TFA 
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( d , J = 8 . 3 Hz , 1H ) , 8 . 44 ( s , 1H ) , 7 . 57 ( d , J = 2 . 5 Hz , 1H ) , 
7 . 25 - 7 . 38 ( m , 5H ) , 7 . 12 - 7 . 16 m , 1H ) , 7 . 05 - 7 . 09 ( m , 1H ) , 
6 . 55 ( s , 1H ) , 6 . 06 ( d , J = 7 . 6 Hz , 1H ) , 4 . 83 ( dt , J = 11 . 4 , 8 . 1 Hz , 
1H ) , 4 . 46 - 4 . 53 ( m , 1H ) , 4 . 33 ( dd , J = 9 . 9 , 7 . 8 Hz , 1H ) , 4 . 22 
( s , 2H ) , 3 . 71 - 3 . 81 ( m , 1H ) , 3 . 26 ( s , 3H ) , 1 . 11 ( s , 3H ) , 1 . 09 
( s , 3H ) . MS ( m / z ) 478 . 2 ( M + H + ) . 

Example 12 

Method H 

( S ) - 5 - benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 

carboxamide 

[ 0505 ] 

111 NH2 

5 . 01 ( dd , J = 11 . 6 , 7 . 6 Hz , 1H ) , 4 . 60 ( dd , J = 9 . 9 , 7 . 6 Hz , 1H ) , 
4 . 41 ( dd , J = 11 . 4 , 9 . 9 Hz , 1H ) , 4 . 17 ( s , 2H ) , 3 . 41 ( s , 3H ) ; MS 
( m / z ) 378 . 3 ( M + H + ) . 
( 0507 ) Alternative Preparation : 
[ 0508 ] To a solution of ( S ) - 3 - amino - 5 - methyl - 2 , 3 - dihyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one hydrochloride ( 100 g , 
437 mmol ) , 5 - benzyl - 4H - 1 , 2 , 4 - triazole - 3 - carboxylic acid 
hydrochloride ( 110 g , 459 mmol ) in DCM ( 2 . 5 L ) was added 
DIPEA ( 0 . 267 L , 1531 mmol ) at 15° C . The reaction mixture 
was stirred for 10 min . and 2 , 4 , 6 - tripropyl - 1 , 3 , 5 , 2 , 4 , 6 - tri 
oxatriphosphinane 2 , 4 , 6 - trioxide 250 wt . % in ethyl acetate 
( 0 . 390 L , 656 mmol ) was slowly added at 15° C . After 
stirring for 60 mins at RT the LCMS showed the reaction 
was complete , upon which time it was quenched with water , 
partitioned between DCM and washed with 0 . 5N HC1 aq ( 2 
L ) , saturated aqueous NaHCO3 ( 2 L ) , brine ( 2 L ) and water 
( 2 L ) . The organic phase was separated and activated char 
coal ( 100 g ) and sodium sulfate ( 200 g ) were added . The 
dark solution was shaken for 1 h before filtering . The filtrate 
was then concentrated under reduced pressure to afford the 
product as a tan foam ( 120 g ) . The product was dried under 
a high vacuum at 50° C . for 16 h . ‘ H NMR showed 4 - 5 % wt 
of ethyl acetate present . The sample was dissolved in EtOH 
( 650 ml ) and stirred for 30 mins , after which the solvent was 
removed using a rotavapor ( water - bath T = 45° C . ) . The 
product was dried under high vacuum for 16 h at RT ( 118 g , 
72 % yield ) . The product was further dried under high 
vacuum at 50° C . for 5 h . ' H NMR showed < 1 % of EtOH 
and no ethyl acetate . ' H NMR ( 400 MHz , DMSO - d . ) 8 ppm 
4 . 12 ( s , 2H ) , 4 . 31 - 4 . 51 ( m , 1H ) , 4 . 60 ( t , J = 10 . 36 Hz , 1H ) , 
4 . 83 ( dt , J = 11 . 31 , 7 . 86 Hz , 1H ) , 7 . 12 - 7 . 42 ( m , 8H ) , 7 . 42 - 7 . 
65 ( m , 1H ) , 8 . 45 ( br . S . , 1H ) , 14 . 41 ( br . s . , 1H ) . MS ( m / z ) 378 
( M + H + ) . 
( 05091 Crystallization : 
[ 0510 ] ( S ) - 5 - Benzyl - N - ( 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carbox 
amide ( 100 mg ) was dissolved in 0 . 9 mL of toluene and 0 . 1 
mL of methylcyclohexane at 60° C . , then stirred briskly at 
room temperature ( 20° C . ) for 4 days . After 4 days , an 
off - white solid was recovered ( 76 mg , 76 % recovery ) . The 
powder X - ray diffraction ( PXRD ) pattern of this material is 
shown in FIG . 7 and the corresponding diffraction data is 
provided in Table 1 . 
[ 0511 ] The PXRD analysis was conducted using a 
PANanalytical X ’ Pert Pro diffractometer equipped with a 
copper anode X - ray tube , programmable slits , and 
X ' Celerator detector fitted with a nickel filter . Generator 
tension and current were set to 45 kV and 40 mA respec 
tively to generate the copper Ku radiation powder diffraction 
pattern over the range of 2 - 40°20 . The test specimen was 
lightly triturated using an agate mortar and pestle and the 
resulting fine powder was mounted onto a silicon zero 
background plate . 

DIEA 
HO2C 

IIINH H N 

TABLE 1 
Diffraction Angle ( 20 ) 

[ 0506 ] A mixture of ( S ) - 3 - amino - 5 - methyl - 2 , 3 - dihyd 
robenzo [ b ] [ 1 , 4 ] oxazepin - 4 ( 5H ) - one , hydrochloride ( 4 . 00 g , 
16 . 97 mmol ) , 5 - benzyl - 4H - 1 , 2 , 4 - triazole - 3 - carboxylic acid , 
hydrochloride ( 4 . 97 g , 18 . 66 mmol ) and DIEA ( 10 . 37 mL , 
59 . 4 mmol ) in isopropanol ( 150 mL ) was stirred vigorously 
for 10 minutes and then 2 , 4 , 6 - tripropyl - 1 , 3 , 5 , 2 , 4 , 6 - triox 
atriphosphinane 2 , 4 , 6 - trioxide ( T3P ) ( 50 % by wt . in EtoAc ) 
( 15 . 15 mL , 25 . 5 mmol ) was added . The mixture was stirred 
at rt for 10 minutes and then quenched with water and 
concentrated to remove isopropanol . The resulting crude 
material is dissolved in EtoAc and washed with 1M HC1 , 
satd . NaHCO , and brine . Organics were concentrated and 
purified by column chromatography ( 220 g silica column ; 
20 - 90 % EtoAc / hexanes , 15 min . ; 90 % , 15 min . ) to give the 
title compound as a light orange foam ( 5 . 37 g , 83 % ) . ' H 
NMR ( MeOH - d . ) 8 : 7 . 40 - 7 . 45 ( m , 1H ) , 7 . 21 - 7 . 35 ( m , 8H ) , 

5 . 70 
8 . 46 

11 . 46 
16 . 36 
17 . 10 
19 . 82 
21 . 63 
22 . 03 
23 . 11 
23 . 75 
24 . 35 
24 . 94 
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Example 13 

Method I 

Example 14 
( S ) - 3 - ( 5 - benzylisoxazole - 3 - carboxamido ) - 5 - methyl 
4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepine - 7 

carboxylic acid 
[ 0514 ] 
on image the mountain 

( S ) - 5 - benzyl - N - ( 2 - oxo - 7 - ( 1H - pyrazol - 3 - yl ) - 2 , 3 , 4 , 5 
tetrahydro - H - benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triaz 

ole - 3 - carboxamide 

[ 0512 ] 
" 1111NH LiOH 

Br 
ho 
tao 

IIIIINH Example 78 

" 11111NH 

H 

Pd ( PPhz ) 4 , K2CO3 
dioxane / H20 
130° C . , 20 min 

HN 

[ 0515 ] To a solution of ( S ) - methyl 3 - ( 5 - benzylisoxazole 
3 - carboxamido ) - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo 
[ b ] [ 1 , 4 ] oxazepine - 7 - carboxylate ( 332 mg , 0 . 762 mmol ) in 
THF ( 6 mL ) / Water ( 2 . 0 mL ) was added LiOH ( 1 . 144 mL , 
1 . 144 mmol ) as a solution in water . Reaction was stirred at 
rt for about 2 h . The reaction mixture was diluted with water 
then extracted with EtoAc twice . The aqueous phase was 
acidified to pH - 3 . 0 then it was extracted with EtoAc . The 
latter organic phase was dried over Na2SO4 then filtered and 
concentrated in vacuo to yield the desired product as a solid . 
The solid was warmed in toluene then decanted to give the 
final solid product that was used directly in the next step . ' H 
NMR ( DMSO - d . ) 8 : 13 . 18 ( br . s . , 1H ) , 8 . 87 ( d , J = 8 . 1 Hz , 
1H ) , 7 . 98 ( d , J = 2 . 0 Hz , 1H ) , 7 . 85 ( dd , J = 8 . 3 , 2 . 0 Hz , 1H ) , 
7 . 25 - 7 . 38 ( m , 6H ) , 6 . 55 ( s , 1H ) , 4 . 87 ( dt , J = 11 . 8 , 7 . 7 Hz , 
1H ) , 4 . 64 ( dd , J = 11 . 6 , 10 . 1 Hz , 1H ) , 4 . 46 ( dd , J = 9 . 9 , 7 . 6 Hz , 
1H ) , 4 . 22 ( s , 2H ) . MS ( m / z ) 422 . 3 ( M + H + ) . 

" IMINH 

N 

Example 15 

Method J 

( S ) - N - ( 7 - acetamido - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tetra 
hydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 5 - benzylisox 

azole - 3 - carboxamide 
[ 0516 ] 

N 

[ 0513 ] ( S ) - 5 - benzyl - N - ( 7 - bromo - 2 - oxo - 2 , 3 , 4 , 5 - tetra 
hydro - 1H - benzo [ b ] azepin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - car 
boxamide ( 60 mg , 0 . 136 mmol ) , tert - butyl 3 - ( 4 , 4 , 5 , 5 - te 
tramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) - TH - pyrazole - 1 
carboxylate ( 40 . 1 mg , 0 . 136 mmol ) , Pd ( PPhz ) 4 ( 29 . 8 mg , 
0 . 026 mmol ) and K2CO3 ( 107 mg , 0 . 775 mmol ) were mixed 
in 1 , 4 - dioxane ( 2 mL ) and water ( 1 mL ) . The reaction 
mixture was put in an Emrys Optimizer ( 150 W , absorption 
normal ) and microwaved at 130° C . , for 20 min . The 
reaction mixture was filtered and the filtrate was concen 
trated . The residue was purified by reverse phase HPLC 
( Waters Sunfire 30x150 mm , 26 - 60 % CH2CN : H2O ( 0 . 1 % 
TFA ) , 50 mg / mL ) . Collected fractions containing the prod 
uct were combined , neutralized by NaHCO3 , and then 
concentrated to give the desired product as a white solid ( 6 
mg , 11 % yield ) . ' H NMR ( DMSO - do ) d ppm 10 . 05 ( s , 1H ) , 
8 . 31 ( br . s . , 1H ) , 7 . 77 ( s , 1H ) , 7 . 65 - 7 . 75 ( m , 2H ) , 7 . 19 - 7 . 42 
( m , 5H ) , 7 . 07 ( d , J = 8 . 0 Hz , 1H ) , 6 . 71 ( d , J = 1 . 5 Hz , 1H ) , 4 . 38 
( dt , J = 11 . 2 , 7 . 9 Hz , 1H ) , 4 . 12 ( s , 2H ) , 2 . 66 - 2 . 90 ( m , 2H ) , 
2 . 42 - 2 . 51 ( m , 1H ) , 2 . 28 ( br . s . , 1H ) ; MS ( m / z ) : 428 ( M + H + ) . 

@ klos > 111NH 

HON 

?? > 1111NH 
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HO OHN HN 

HOZB 
IIIINH N - N 

[ 0517 ] ( S ) - N - ( 7 - acetamido - 5 - methyl - 4 - oxo - 2 , 3 , 4 , 5 - tet 
rahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 5 - benzylisoxazole - 3 
carboxamide . To a solution of ( S ) - N - ( 7 - amino - 5 - methyl 
4 - oxo - 2 , 3 , 4 , 5 - tetrahydrobenzo [ b ] [ 1 , 4 ] oxazepin - 3 - yl ) - 5 
benzylisoxazole - 3 - carboxamide ( 60 . 0 mg , 0 . 153 mmol ) in 
THF ( 2 . 0 mL ) at 0° C . was added DIEA ( 0 . 061 mL , 0 . 352 
mmol ) then AcC1 ( 10 . 87 UL , 0 . 153 mmol ) . The reaction 
mixture was monitored by LCMS . Reaction showed desired 
mass after 10 min with all sm consumed . The reaction 
mixture was concentrated to a solid residue . The solid was 
suspended in small amount of DCM and 1 mL of 25 % 
EtoAc / Hex . The suspension was lightly warmed then 
cooled and filtered to collect the solid product . The solid was 
washed with ethyl ether . yield = 56 mg solid powder ; NMR 
shows much impurity , so the sample was subjected to FCC 
[ MeOH - DCM : 0 - 3 . 0 % ) . yield = 18 mg . ' H NMR ( DMSO - da ) 
d : 10 . 11 ( s , 1H ) , 8 . 86 ( d , J = 8 . 1 Hz , 1H ) , 7 . 71 ( d , J = 2 . 3 Hz , 
1H ) , 7 . 25 - 7 . 42 ( m , 6H ) , 7 . 15 ( d , J = 8 . 6 Hz , 1H ) , 6 . 55 ( s , 1H ) , 
4 . 84 ( dt , J = 11 . 6 , 8 . 0 Hz , 1H ) , 4 . 49 - 4 . 56 ( m , 1H ) , 4 . 35 ( dd , 
J = 9 . 9 , 7 . 8 Hz , 1H ) , 4 . 22 ( s , 2H ) , 3 . 27 ( s , 3H ) , 2 . 06 ( s , 3H ) . 
MS ( m / z ) 435 . 3 ( M + H + ) . 

Example 16 
Method K 

( S ) - ( 3 - ( 5 - benzyl - 4H - 1 , 2 , 4 - triazole - 3 - carboxamido ) 
2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 7 - yl ) 

boronic acid 
[ 0518 ] 

[ 0519 ] ( S ) - 5 - benzyl - N - ( 2 - oxo - 7 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 
2 - dioxaborolan - 2 - yl ) - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] aze 
pin - 3 - yl ) - 4H - 1 , 2 , 4 - triazole - 3 - carboxamide ( 65 mg , 0 . 133 
mmol ) was dissolved in 2 mL THF , and then sodium 
periodate ( 28 . 5 mg , 0 . 133 mmol ) was added , followed by 
HCI ( 1N in H20 , 0 . 041 mL , 1 . 334 mmol ) . The mixture was 
maintained at rt for 2 h . The mixture was then concentrated 
and the residue was purified by Isco Combiflash ( 2 % - 10 % 
MeOH / CH _ C12 , 10 % NEt3 in MeOH ; 40 g RediSep col 
umn ) . Collected fractions containing the product were com 
bined and concentrated to give the desired product as a 
colorless oil , which was then lyophilized to a white solid ( 36 
mg , 67 % yield ) . ' H NMR ( 400 MHz , MeOD - d4 ) 8 ppm 
2 . 11 - 2 . 32 ( m , 1H ) 2 . 57 - 2 . 74 ( m , 1H ) 2 . 74 - 2 . 89 ( m , 1H ) 2 . 97 
( td , J = 13 . 33 , 7 . 96 Hz , 1H ) 4 . 12 - 4 . 22 ( m , 2H ) 4 . 49 - 4 . 65 ( m , 
1H ) 6 . 98 - 7 . 17 ( m , 1H ) 7 . 19 - 7 . 43 ( m , 5H ) 7 . 51 - 7 . 66 ( m , 1H ) 
7 . 71 ( br . s . , 1H ) ; MS ( m / z ) : 406 ( M + H + ) . 

Example 17 
NaI04 , 
HCI 

THF , } INH " NH NÔNG 
( S ) - ( 3 - ( 3 - benzyl - 1H - pyrazole - 5 - carboxamido ) - 2 
oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 8 - yl ) 

boronic acid rt , 2 h 

[ 0520 ] 

TINH B0C90 } INH 
TEA 

Br Br 

tip TOE 
09 Diy 
tratto 

IZ 

KOAc , bis ( pinacolato ) diboron 
PdCl2dppf 

> 1111NH 
step 1 : HCI / dioxane 
step 2 : HATU , NMM } INH IZ 

benzeneboronic acid 
polymer bound HO N HNN 
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N 

11111NH 

OH 

[ 0521 ] To a mixture of ( S ) - 3 - amino - 8 - bromo - 4 , 5 - dihydro - 
1H - benzo [ b ] azepin - 2 ( 3H ) - one ( 1 . 0 g , 3 . 92 mmol ) in DCM 
( 30 mL ) was added TEA ( 0 . 820 mL , 5 . 88 mmol ) and 
BOCO ( 0 . 956 mL , 4 . 12 mmol ) . Mixture was stirred at 
room temperature for 1 . 5 hours and a solid precipitated out . 
Water was added and the mixture was stirred for 5 minutes 
and solid was filtered and dried to give 869 mg of ( S ) - tert 
butyl ( 8 - bromo - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] aze 
pin - 3 - yl ) carbamate as a pale yellow solid . Layers of the 
filtrate were separated and organics were concentrated to a 
solid . Solid was triturated in diethyl ether , filtered and dried 
to give 390 mg pale yellow solid . Yield = 87 % . ' H NMR 
( DMSO - do ) d : 9 . 81 ( s , 1H ) , 7 . 29 - 7 . 33 ( m , 1H ) , 7 . 24 ( d , 
J = 8 . 1 Hz , 1H ) , 7 . 18 ( d , J = 1 . 8 Hz , 1H ) , 7 . 05 ( d , J = 8 . 3 Hz , 
1H ) , 3 . 86 ( dt , J = 12 . 0 , 8 . 1 Hz , 1H ) , 2 . 56 - 2 . 72 ( m , 2H ) , 2 . 19 
( m , 1H ) , 2 . 06 ( td , J = 12 . 3 , 7 . 3 Hz , 1H ) , 1 . 34 ( s , 9H ) ; MS 
( m / z ) 355 / 357 ( bromine splitting pattern ) ( M + H * ) . 
[ 0522 ] Nitrogen was bubbled through a mixture of ( S ) 
tert - butyl ( 8 - bromo - 2 - oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] 
azepin - 3 - yl ) carbamate ( 385 mg , 1 . 084 mmol ) , potassium 
acetate ( 532 mg , 5 . 42 mmol ) and bis ( pinacolato ) diboron 
( 330 mg , 1 . 301 mmol ) in 1 , 4 - Dioxane ( 10 mL ) for 5 min . 
Then PdCl ( dppf ) - CH , C1 , adduct ( 89 mg , 0 . 108 mmol ) was 
added and mixture was heated at 95° C . for 2 hours . 
Reaction was cooled to room temperature , diluted with 
water and ethyl acetate and filtered through a Celite plug . 
Layers of filtrate were separated . Organics were concen 
trated and purified by Biotage ( 10 g silica column , 10 - 50 % 
E / H , 10 min . ; 70 % , 5 min . ) to give 344 mg of ( S ) - tert - butyl 
( 2 - oxo - 8 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) - 2 , 3 , 
4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) carbamate as a tan 
solid in 77 % yield . ' H NMR ( DMSO - do ) d : 9 . 70 ( s , 1H ) , 
7 . 41 ( d , J = 7 . 3 Hz , 1H ) , 7 . 28 - 7 . 33 ( m , 2H ) , 7 . 00 ( d , J = 8 . 3 Hz , 
1H ) , 3 . 83 ( dt , J = 11 . 9 , 8 . 3 Hz , 1H ) , 2 . 68 ( m , 2H ) , 2 . 18 ( m , 
1H ) , 2 . 08 ( m , 1H ) , 1 . 34 ( s , 9H ) , 1 . 30 ( s , 12H ) ; MS ( m / z ) 
403 . 4 ( M + H + ) . 
[ 0523 ] To a mixture of ( S ) - tert - butyl ( 2 - oxo - 8 - ( 4 , 4 , 5 , 5 
tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) - 2 , 3 , 4 , 5 - tetrahydro 
1H - benzo [ b ] azepin - 3 - yl ) carbamate ( 70 mg , 0 . 174 mmol ) in 
DCM ( 3 mL ) was added 4 . 0 M HCl in dioxane ( 218 ul , 
0 . 870 mmol ) . Mixture was stirred at room temperature for 2 
days , concentrated to remove solvents to yield ( S ) - 3 - benzyl 
N - ( 2 - oxo - 8 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) 

2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 3 - yl ) - 1H - pyrazole 
5 - carboxamide which was used as - is in the next step . MS 
( m / z ) 303 . 3 ( M + H + ) . 
[ 0524 ] A solution of 3 - benzyl - 1H - pyrazole - 5 - carboxylic 
acid ( 38 . 7 mg , 0 . 191 mmol ) and HATU ( 79 mg , 0 . 209 
mmol ) in CH3CN ( 1 mL ) and DMSO ( 0 . 3 mL ) was stirred 
for 40 minutes . Then it was added to a mixture of N - meth 
ylmorpholine ( 0 . 067 mL , 0 . 609 mmol ) and ( S ) - 3 - amino - 8 
( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) - 4 , 5 - dihydro 
1H - benzo [ b ] azepin - 2 ( 3H ) - one ( from the prior step ) in 
CH , CN ( 1 mL ) . The mixture was stirred at room tempera 
ture for 40 minutes . Water ( 5 mL ) was slowly added while 
stirring vigorously . A solid precipitated out and it was stirred 
for 5 minutes , filtered and dried to give 60 mg light brown 
solid in 70 % yield . ' H NMR ( MeOH - d4 ) 8 : 7 . 58 ( d , J = 7 . 3 
Hz , 1H ) , 7 . 46 ( s , 1H ) , 7 . 27 - 7 . 37 ( m , 4H ) , 7 . 19 - 7 . 26 ( m , 4H ) , 
6 . 49 ( br . s . , 1H ) , 4 . 54 ( dd , J = 11 . 6 , 8 . 1 Hz , 1H ) , 4 . 02 ( s , 2H ) , 
2 . 98 ( td , J = 13 . 2 , 8 . 0 Hz , 1H ) , 2 . 75 - 2 . 83 ( m , 1H ) , 2 . 61 ( m , 
1H ) , 2 . 16 - 2 . 28 ( m , 1H ) , 1 . 36 ( s , 12H ) ; MS ( m / z ) 487 . 5 
( M + H + ) . 
[ 0525 ] To a solution of ( S ) - 3 - benzyl - N - ( 2 - oxo - 8 - ( 4 , 4 , 5 , 5 
tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) - 2 , 3 , 4 , 5 - tetrahydro 
1H - benzo [ b ] azepin - 3 - yl ) - 1H - pyrazole - 5 - carboxamide ( 45 
mg , 0 . 093 mmol ) in THF ( 2 mL ) was added benzeneboronic 
acid , polymer bound [ 5 eq , 0 . 46 mmol , 170 mg ( assuming 
2 . 6 mmol / g loading ) , 2 . 6 - 3 . 2 mmol / g loading ] and conc . 
HCI ( 0 . 039 mL , 0 . 463 mmol ) . Mixture was stirred at room 
temperature for 3 days . Reaction was not quite complete , so 
more benzeneboronic acid , polymer bound ( 50 mg ) was 
added and mixture was stirred for another 4 hours , then 
filtered to remove resin and concentrated . Water ( 3 mL ) was 
added and a solid formed . Solid was filtered and purified by 
column chromatography ( 4 g silica column ; 50 - 100 % ethyl 
acetate / hexanes , then 10 % methanol / ethyl acetate ) to give 9 
mg of ( S ) - ( 3 - ( 3 - benzyl - 1H - pyrazole - 5 - carboxamido ) - 2 
oxo - 2 , 3 , 4 , 5 - tetrahydro - 1H - benzo [ b ] azepin - 8 - yl ) boronic 
acid as an off - white solid in 33 % yield . ' H NMR ( MeOH 
d4 ) : 7 . 46 ( d , J = 7 . 3 Hz , 1H ) , 7 . 28 - 7 . 36 ( m , 4H ) , 7 . 21 - 7 . 26 
( m , 3H ) , 6 . 48 ( br . s . , 1H ) , 4 . 56 ( dd , J = 11 . 2 , 8 . 0 Hz , 1H ) , 4 . 03 
( s , 2H ) , 2 . 92 - 3 . 03 ( m , 1H ) , 2 . 73 - 2 . 81 ( m , 1H ) , 2 . 63 ( br . s . , 
1H ) , 2 . 20 ( m , 1H ) ; MS ( m / z ) 405 . 4 ( M + H + ) . 
[ 0526 ] The following compounds were prepared via cou 
pling of the appropriate amine and acid using the method 
indicated . 
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MS 
( M + H ) * 

Meth 
od Ex Ex Name Name Structure 1H NMR 

456 / 458 F ( S ) - 5 - benzyl - N - 07 
bromo - 5 - methyl - 4 

oxo - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] 
[ 1 , 4 ] oxazepin - 3 
yl ) isoxazole - 3 
carboxamide 

1H NMR ( DMSO - do ) d : 
8 . 88 ( d , J = 8 . 1 Hz , 1H ) , 
7 . 78 ( d , J = 2 . 3 Hz , 1H ) , 
7 . 46 ( dd , J = 8 . 6 , 2 . 3 Hz , 
1H ) , 7 . 24 - 7 . 40 ( m , 5H ) , 
7 . 19 ( d , J = 8 . 6 Hz , 1H ) , 
6 . 55 ( s , 1H ) , 4 . 85 ( dt , J = 
11 . 7 , 7 . 9 Hz , 1H ) , 4 . 54 

4 . 64 ( m , 1H ) , 4 . 41 ( dd , J = 
9 . 9 , 7 . 8 Hz , 1H ) , 4 . 22 ( s , 

2H ) , 3 . 30 ( s , 3H ) NH 
. 1111 

19 469 / 471 F ( S ) - N - ( 7 - bromo - 5 
methyl - 4 - oxo 

2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] 
[ 1 , 4 ] oxazepin - 3 - yl ) 
3 - ( 4 - methylbenzyl ) 

1 H - pyrazole - 5 
carboxamide 

' H NMR ( DMSO - do ) d : 
13 . 18 ( s , 1H ) , 8 . 09 ( d , J = 

8 . 1 Hz , 1H ) , 7 . 76 ( d , J = 2 . 3 
Hz , 1H ) , 7 . 46 ( dd , J = 8 . 6 , 

2 . 5 Hz , 1H ) , 7 . 19 ( d , J = 8 . 6 
Hz , 1H ) , 7 . 11 ( S , 4H ) , 6 . 32 

6 . 36 ( m , 1H ) , 4 . 79 - 4 . 89 
( m , 1H ) , 4 . 50 - 4 . 59 ( m , 

1H ) , 4 . 39 ( dd , J = 9 . 7 , 7 . 7 
Hz , 1H ) , 3 . 93 ( s , 2H ) , 3 . 30 

( s , 3H ) 

HNN 

NH 
1111 Wrio 

20 455 / 457 F ( S ) - 3 - benzyl - N - ( 7 
bromo - 5 - methyl - 4 

oxo - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] 
[ 1 , 4 ] oxazepin - 3 - yl ) 

1 H - pyrazole - 5 
carboxamide 

' H NMR ( CDC13 ) d : 8 . 25 
( br . s . , 1H ) , 7 . 24 - 7 . 42 ( m , 
6H ) , 7 . 17 - 7 . 23 ( m , 2H ) , 
7 . 08 ( d , J = 8 . 6 Hz , 1H ) , 
6 . 55 ( s , 1H ) , 5 . 14 ( dt , J = 

11 . 6 , 7 . 6 Hz , 1H ) , 4 . 61 ( dd , 
J = 9 . 7 , 7 . 5 Hz , 1H ) , 4 . 31 
( dd , J = 11 . 6 , 9 . 9 Hz , 1H ) , 
4 . 03 ( s , 2H ) , 3 . 39 ( s , 3H ) 

HNN 

NH Qrio 
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MS Meth 

Ex Name Structure 1H NMR ( M + H ) + od 

21 380 F ( S ) - 5 - benzyl - N - ( 8 
hydroxy - 4 - oxo 

2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] 

[ 1 , 4 ] oxazepin - 3 
yl ) isoxazole - 3 
carboxamide 

H NMR ( DMSO - do ) d : 
9 . 79 ( s , 1H ) , 9 . 56 ( s , 1H ) , 
8 . 73 ( d , J = 8 . 1 Hz , 1H ) , 

7 . 23 - 7 . 41 ( m , 5H ) , 6 . 91 ( d , 
J = 8 . 3 Hz , 1H ) , 6 . 50 - 6 . 61 
( m , 3H ) , 4 . 79 ( dt , J = 11 . 1 , 

7 . 3 Hz , 1H ) , 4 . 47 ( t , J = 
10 . 6 Hz , 1H ) , 4 . 38 ( dd , J = 
10 . 4 , 7 . 1 Hz , 1H ) , 4 . 22 ( s , 

2H ) 

- NH 

HO 

22 444 444 F ( S ) - 5 - benzyl - N - ( 5 
methyl - 4 - oxo - 7 - ( 1H 
pyrazol - 3 - yl ) - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] 

[ 1 , 4 ] oxazepin - 3 
yl ) isoxazole - 3 
carboxamide 

1H NMR ( DMSO - do ) 8 : 
12 . 94 ( s , 1H ) , 8 . 87 ( d , J = 

8 . 3 Hz , 1H ) , 7 . 88 ( d , J = 2 . 0 
Hz , 1H ) , 7 . 81 ( d , J = 2 . 0 Hz , 
1H ) , 7 . 73 ( dd , J = 8 . 2 , 1 . 9 
Hz , 1H ) , 7 . 20 - 7 . 39 ( m , 

7H ) , 6 . 81 ( br . m . , 1H ) , 6 . 55 
( s , 1H ) , 4 . 84 - 4 . 96 ( m , 1H ) , 
4 . 54 - 4 . 66 ( m , 1H ) , 4 . 36 

4 . 47 ( m , 1H ) , 4 . 22 ( s , 2H ) , 
3 . 36 ( s , 3H ) oglan 

NH 
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MS Meth 

Ex Name Structure 1H NMR ( M + H ) + od 

444 F ( S ) - 5 - benzyl - N - ( 5 
methyl - 4 - oxo - 7 - ( 1H 
pyrazol - 1 - yl ) - 2 , 3 , 4 , 5 
tetrahydrobenzo [ b ] 
[ 1 , 4 ] oxazepin - 3 
yl ) isoxazole - 3 
carboxamide tool IH NMR ( DMSO - da ) 8 : 

8 . 90 ( d , J = 8 . 3 Hz , 1H ) , 
8 . 58 ( d , J = 2 . 0 Hz , 1H ) , 
7 . 94 ( d , J = 2 . 5 Hz , 1H ) , 
7 . 73 - 7 . 80 ( m , 2H ) , 7 . 24 
7 . 39 ( m , 6H ) , 6 . 56 - 6 . 60 

( m , 1H ) , 6 . 55 ( s , 1H ) , 4 . 91 
( dt , J = 11 . 6 , 8 . 0 Hz , 1H ) , 

4 . 61 ( dd , J = 11 . 6 , 10 . 1 Hz , 
1H ) , 4 . 44 ( dd , J = 9 . 9 , 7 . 8 
Hz , 1H ) , 4 . 22 ( s , 2H ) , 3 . 38 

( s , 3H ) 
NH 

24 440 / 442 F ( S ) - 5 - benzyl - N - ( 8 
bromo - 2 - oxo - 2 , 3 , 4 , 5 

tetrahydro - 1H 
benzo [ b ] azepin - 3 
yl ) isoxazole - 3 
carboxamide 

1H NMR ( DMSO - do ) d : 
10 . 03 ( s , 1H ) , 8 . 72 ( d , J = 
7 . 8 Hz , 1H ) , 7 . 25 - 7 . 40 ( m , 
7H ) , 7 . 21 ( d , J = 2 . 0 Hz , 
1H ) , 6 . 54 ( s , 1H ) , 4 . 28 

4 . 40 ( m , 1H ) , 4 . 21 ( s , 2H ) , 
2 . 61 - 2 . 78 ( m , 2H ) , 2 . 25 

2 . 38 ( m , 2H ) Qiao NH 
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Ex Ex 
MS 

( M + H ) 
Meth 

od Name Structure 1H NMR 

25 453 / 455 ( S ) - N - ( 8 - bromo - 2 
oxo - 2 , 3 , 4 , 5 

tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) 
3 - ( 4 - methylbenzyl ) 

1H - pyrazole - 5 
carboxamide 

' H NMR ( MeOH - d4 ) d : 
7 . 36 ( dd , J = 8 . 0 , 1 . 9 Hz , 
1H ) , 7 . 23 - 7 . 31 ( m , 2H ) , 

7 . 06 - 7 . 16 ( m , 4H ) , 6 . 45 ( , 
1H ) , 4 . 55 ( dd , J = 11 . 6 , 8 . 1 
Hz , 1H ) , 3 . 98 ( s , 2H ) , 2 . 84 

2 . 96 ( m , 1H ) , 2 . 74 - 2 . 83 
( m , 1H ) , 2 . 57 - 2 . 70 ( m , 

1H ) , 2 . 31 ( s , 3H ) , 2 . 20 ( m , 
1H ) HN 

- NH 

26 439 / 441 ( S ) - 3 - benzyl - N - ( 8 
bromo - 2 - oxo - 2 , 3 , 4 , 5 

tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) 

1H - pyrazole - 5 
carboxamide 

H NMR ( DMSO - do ) 8 : 
13 . 15 ( s , 1H ) , 10 . 06 ( s , 1H ) , 

7 . 93 ( d , J = 7 . 6 Hz , 1H ) , 
7 . 16 - 7 . 39 ( m , 8H ) , 6 . 36 ( s , 
1H ) , 4 . 28 - 4 . 39 ( m , 1H ) , 

3 . 98 ( s , 2H ) , 2 . 70 ( m , 2H ) , 
2 . 33 - 2 . 46 ( m , 1H ) , 2 . 09 

2 . 31 ( m , 1H ) 
HN 

NH 

NH 

27 379 F ( S ) - 3 - ( 2 
fluorobenzyl ) - N - ( 2 

oxo - 2 , 3 , 4 , 5 
tetrahydro - 1H 

benzo [ b ] azepin - 3 - yl ) 
1 H - pyrazole - 5 
carboxamide 

IH NMR ( MeOH - d4 ) d : 
7 . 18 - 7 . 36 ( m , 6H ) , 7 . 04 

7 . 16 ( m , 3H ) , 6 . 45 ( s , 1H ) , 
4 . 56 ( dd , J = 11 . 6 , 8 . 1 Hz , 
1H ) , 4 . 07 ( s , 2H ) , 2 . 91 
3 . 03 ( m , 1H ) , 2 . 73 - 2 . 81 
( m , 1H ) , 2 . 58 - 2 . 67 ( m , 
1H ) , 2 . 13 - 2 . 25 ( m , 1H ) HV Orto NH 
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MS 

( M + H ) + 
Meth 
od Ex Name Structure 1H NMR 

To 379 F ( S ) - 3 - ( 3 
fluorobenzyl ) - N - ( 2 

oxo - 2 , 3 , 4 , 5 
tetrahydro - 1H 

benzo [ b ] azepin - 3 - yl ) 
1 H - pyrazole - 5 
carboxamide 

H NMR ( MeOH - d4 ) d : 
7 . 28 - 7 . 38 ( m , 3H ) , 7 . 17 
7 . 25 ( m , 1H ) , 7 . 03 - 7 . 14 

( m , 2H ) , 6 . 98 ( d , J = 9 . 6 Hz , 
2H ) , 6 . 50 ( s , 1H ) , 4 . 57 ( dd , 
J = 11 . 5 , 8 . 0 Hz , 1H ) , 4 . 06 
( s , 2H ) , 2 . 90 - 3 . 03 ( m , 1H ) , 
2 . 73 - 2 . 81 ( m , 1H ) , 2 . 60 

2 . 71 ( m , 1H ) , 2 . 15 - 2 . 25 ( m , 
1H ) 

HN Qkid NH 

29 362 F ( S ) - 1 - benzyl - N - ( 2 
oxo - 2 , 3 , 4 , 5 

tetrahydro - 1H 
benzo [ b ] azepin - 3 - yl ) 
1H - 1 , 2 , 3 - triazole - 4 

carboxamide 

H NMR ( DMSO - do ) 8 : 
9 . 97 ( s , 1H ) , 8 . 66 ( s , 1H ) , 
8 . 35 ( d , J = 7 . 8 Hz , 1H ) , 
7 . 23 - 7 . 45 ( m , 7H ) , 7 . 11 

7 . 21 ( m , 1H ) , 7 . 04 ( d , J = 
7 . 8 Hz , 1H ) , 5 . 65 ( s , 2H ) , 
4 . 37 ( dt , J = 11 . 6 , 8 . 0 Hz , 
1H ) , 2 . 65 - 2 . 85 ( m , 2H ) , 
2 . 34 - 2 . 46 ( m , 1H ) , 2 . 18 

2 . 32 ( m , 1H ) 

N N ' N 

30 377 377 F F ( S ) - 5 - benzyl - N - ( 2 
oxo - 2 , 3 , 4 , 5 

tetrahydro - 1H 
benzo [ b ] azepin - 3 
yl ) thiophene - 2 
carboxamide 

H NMR ( DMSO - do ) d : 
9 . 83 ( s , 1H ) , 8 . 47 ( d , J = 8 . 1 
Hz , 1H ) , 7 . 72 ( d , J = 3 . 8 Hz , 

1H ) , 7 . 19 - 7 . 36 ( m , 7H ) , 
7 . 10 - 7 . 18 ( m , 1H ) , 7 . 03 ( d , 

J = 7 . 6 Hz , 1H ) , 6 . 92 ( d , J = 
3 . 5 Hz , 1H ) , 4 . 34 ( m , 1H ) , 
4 . 14 ( s , 2H ) , 2 . 72 ( m , 2H ) , 

2 . 28 ( m , 2H ) 

111111 

?? Qano 




























































































































































































