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CXCR3 RECEPTOR AGONISTS -continued 
B 

FIELD OF THE INVENTION 

[ 0001 ] This disclosure is directed to small molecule ago 
nists of the chemokine receptor CXCR3 , and product con 
taining the same , as well as to methods related to the use of 
such small molecule agonists . 

N 

HN . 

NH2 

BACKGROUND 
[ 0002 ] The chemokine receptor CXCR3 is a member of 
the seven transmembrane - spanning protein - coupled 
receptor ( GPCR ) superfamily . CXCR3 is primarily 
expressed on activated T lymphocytes and NK cells . 
CXCL9 / Mig , CXCL10 / IP - 10 and CXCL11 / I - TAC , the natu 
ral chemokine ligands for CXCR3 , are involved in directing 
activated T cells and other cells , such as NK cells , to sites 
of inflammation . CXCR3 has been implicated in Th1 cell 
mediated inflammation , and upregulation of CXCR3 has 
been shown in a number of diseases involving T cells , such 
as inflammatory bowel disease ( IBD ) , multiple sclerosis 
( MS ) , rheumatoid arthritis ( RA ) and diabetes , to name a few . 
[ 0003 ] CXCR3 receptor agonists inhibit migration of acti 
vated T lymphocytes and NK cells . As described by O'Boyle 
et al ( “ Chemokine receptor CXCR3 agonist prevents human 
T - cell migration in a humanized model of arthritic inflam 

mation , " PNAS , 109 ( 12 ) : 4598-4603 , 2012 ) , generalized 
chemokine receptor desensitization can be induced by spe 
cific stimulation of a CXCR3 receptor on the surface of 
activated T cells , resulting in the inhibition of the inflam 
matory response that is normally produced . In effect , 
CXCR3 receptor agonists may act as functional antagonists 
through chemokine receptor desensitization . 
[ 0004 ] Prior efforts directed to the identification of small 
molecule agonists of CXCR3 have been undertaken , result 
ing in the identification of several compounds . As described 
by Stroke et al ( “ Identification of CXCR3 receptor agonists 
in combinatorial small - molecule libraries , ” Biochemical and 
Biophysical Research Communication , 349 : 221-228 , 2006 ) , 
high - throughput screening of encoded combinatorial librar 
ies have identified two classes of receptor agonists . In one 
class , compounds A and B have been identified , while the 
other class includes compound C : 

C 

NH2 

-NH 
N 

A 

[ 0005 ] While advances have been made in this field , there 
remains a significant need for small molecule agonists of 
CXCR3 , as well as for products and methods related to the 
same . The present disclosure fulfills these and other needs , 
as described in more detail in the following detailed descrip 
tion . 

N 

SUMMARY OF THE INVENTION 

HN 

NH 

[ 0006 ] The present disclosure is generally directed to 
compounds which serve as agonists of the chemokine recep 
tor CXCR3 , as well as to composition containing the same , 
and to methods of their preparation and use . 
[ 0007 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula I , including 
stereoisomers hydrates , solvates , isotopes , or pharmaceuti 
cally acceptable salts thereof : 

NH2 
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wherein R , R ' , R2 , R3a and R36 are as defined below . 
[ 0008 ] In one embodiment , a pharmaceutical composition 
comprising a compound of Formula I together with at least 
one pharmaceutically acceptable carrier , diluent or excipient 
is provided . 
[ 0009 ] In one embodiment , a method of use of a com 
pound of Formula I comprising preparation of a medicament 
is provided . 
[ 0010 ] In one embodiment , a method of agonism of the 
CXCR3 receptor is provided comprising contacting the 
receptor with a compound of Formula I , or a pharmaceutical 
composition comprising the same . 
[ 0011 ] In one embodiment , a method is provided for 
treatment of a disease or condition in a subject for which 
agonism of the CXCR3 receptor is medically indicated , 
comprising administering to the subject a compound of 
Formula I , or a pharmaceutical composition comprising the 

wherein : 
[ 0015 ] R is hydrogen , hydroxy , cyano , halo orOS 
EO ) , R ; 

[ 0016 ] Rl is aryl or heteroaryl and substituted with 0-4 
R4 groups ; 

[ 0017 ] R² is aryl or heteroaryl and substituted with 0-3 
R $ groups , or R² is NRSR ; 

[ 0018 ] R34 is hydrogen or alkyl and R36 is a nitrogen - or 
amine - containing moiety of carbon , at least one nitro 
gen atom and hydrogen , 

[ 0019 ] or R3a and R36 taken together with the carbon to 
which they are attached form a cyclic nitrogen- or 
amine - containing moiety of carbon , at least one nitro 
gen atom and hydrogen ; 

[ 0020 ] R4 and R $ are , at each occurrence , cyano , halo , 
alkyl , haloalkyl , aminoalkyl , hydroxyalkyl , hydroxy , 
alkoxy , phenyl , heterocyclyl , -S ( O ) R " , CEO ) 
R , CEO ) OR , CEO ) NR Nor - NRØR ?; 

[ 0021 ] R and R ’ are , at each occurrence , hydrogen or 
alkyl , and 

[ 0022 ] R $ is hydrogen or alkyl and Rº is alkyl or aryl 
substituted with 0-4 R4 groups , 

[ 0023 ] or R and R taken together with the nitrogen 
atom to which they are attached form a heterocyclyl 
substituted with 0-4 R4 groups and optionally substi 
tuted with oxo ( O ) or thioxo ( SS ) . 

[ 0024 ] As used herein , “ alkyl ” groups include straight 
chain and branched alkyl groups and cycloalkyl groups 
having from 1 to about 20 carbon atoms , and typically from 
1 to 12 carbons ( C1 - C12 alkyl ) , or , in some embodiments , 
from 1 to 8 carbon atoms ( C -Cg alkyl ) , or , in some embodi 
ments , from 1 to 4 carbon atoms ( C1 - C4 alkyl ) . In the case 
of cycloalkyl groups , such groups have from 3-20 carbon 
atoms as more specifically defined below . Examples of 
straight chain alkyl groups include , but are not limited to , 
methyl , ethyl , n - propyl , n - butyl , n - pentyl , n - hexyl , n - heptyl , 
and n - octyl groups . Examples of branched alkyl groups 
include , but are not limited to , isopropyl , iso - butyl , sec 
butyl , t - butyl , neopentyl , isopentyl , and 2,2 - dimethylpropy1 
groups . 
[ 0025 ] “ Alkenyl ” groups include straight and branched 
chain and cyclic alkyl groups as defined above , except that 
at least one double bond exists between two carbon atoms . 
Thus , alkenyl groups have from 2 to about 20 carbon atoms , 
and typically from 2 to 12 carbons or , in some embodiments , 
from 2 to 8 carbon atoms . Examples include , but are not 
limited to CH = CH2 , CH - CH ( CH3 ) , CH = C ( CH3 ) 

C ( CH3 ) = CH2 , C ( CH3 ) = CH ( CH3 ) , C ( CH2CH3 ) 
= CH , CH = CHCH , CHZ , CH - CH ( CH2 ) , CH3 , 
-CH = CH ( CH2 ) 2CH3 , CH = CH ( CH2 ) .CH3 , vinyl , cyclohexenyl , cyclopentenyl , cyclohexadienyl , butadienyl , 
pentadienyl , and hexadienyl among others . 
[ 0026 ] “ Alkynyl ” groups include straight and branched 
chain alkyl groups , except that at least one triple bond exists 
between two carbon atoms . Thus , alkynyl groups have from 
2 to about 20 carbon atoms , and typically from 2 to 12 
carbons or , in some embodiments , from 2 to 8 carbon atoms . 
Examples include , but are not limited to -C = CH , C = C 
( CH3 ) , C = C ( CH2CH3 ) , _ CH_CECH , CH , C = C ( CH3 ) , 
and CH , C = C ( CH.CHZ ) , among others . 
[ 0027 ] " Cycloalkyl ” groups are alkyl groups forming a 
ring structure , which can be substituted or unsubstituted , 
wherein the ring is either completely saturated , partially 
unsaturated , or fully unsaturated , wherein if there is unsatu 

same . 

[ 0012 ] In one embodiment , a method is provided for 
treating rheumatoid arthritis , multiple sclerosis , or inflam 
matory bowel disease in a subject in need thereof , compris 
ing administering to the subject a compound of Formula I , 
or a pharmaceutical composition comprising the same . 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0013 ] As used in the specification and the appended 
claims , the singular forms “ a , ” “ an ” and “ the ” include plural 
referents unless the context clearly dictates otherwise . 
[ 0014 ] In one embodiment , compounds are provided hav 
ing the following Formula I , including stereoisomers , 
hydrates , solvates , isotopes or pharmaceutically acceptable 
salts thereof : 

2 

R ? 

R 

HN . R ! 

R32 R3b 
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ration , the conjugation of the pi - electrons in the ring do not 
give rise to aromaticity . Examples of cycloalkyl include , but 
are not limited to , cyclopropyl , cyclobutyl , cyclopentyl , 
cyclohexyl , cycloheptyl , and cyclooctyl groups . In some 
embodiments , the cycloalkyl group has 3 to 8 ring members , 
whereas in other embodiments the number of ring carbon 
atoms range from 3 to 5 , 3 to 6 , or 3 to 7. Cycloalkyl groups 
further include polycyclic cycloalkyl groups such as , but not 
limited to , norbornyl , adamantyl , bornyl , camphenyl , iso 
camphenyl , and carenyl groups , and fused rings such as , but 
not limited to , decalinyl , and the like . 
[ 0028 ] " ( Cycloalkyl ) alkyl ” groups , also referred to as 
“ cycloalkylalkyl ” , are alkyl groups as defined above in 
which a hydrogen or carbon bond of the alkyl group is 
replaced with a bond to a cycloalkyl group as defined above . 
[ 0029 ] The term “ cycloalkenyl ” alone or in combination 
denotes a cyclic alkenyl group wherein at least one double 
bond is present in the ring structure . Cycloalkenyl groups 
include cycloalkyl groups having at least one double bond 
between two adjacent carbon atoms . Thus for example , 
cycloalkenyl groups include but are not limited to cyclo 
hexenyl , cyclopentenyl , and cyclohexadienyl groups , as well 
as polycyclic and / or bridging ring systems such as adaman 
tine . 
[ 0030 ] “ Cycloalkenyl ) alkyl ” groups , also referred to as 
" cycloalkylalkyl ” , are alkyl groups as defined above in 
which a hydrogen or carbon bond of the alkyl group is 
replaced with a bond to a cycloalkenyl group as defined 
above . 
[ 0031 ] The terms " carbocyclic ” and “ carbocyclyl ” denote 
a ring structure wherein the atoms of the ring are carbon . In 
some embodiments , the carbocyclyl has 3 to 8 ring mem 
bers , whereas in other embodiments the number of ring 
carbon atoms is 4 , 5 , 6 , or 7. Carbocyclyl includes , for 
example , cycloalkyl and cycloalkenyl . 
[ 0032 ] “ ( Carbocyclyl ) alkyl ” groups , also referred to as 
" carbocyclylalkyls ” , are alkyl groups as defined above in 
which a hydrogen or carbon bond of the alkyl group is 
replaced with a bond to a carbocyclyl as defined above . 
[ 0033 ] A “ nonaromatic carbocyclyl ” or a “ nonaromatic 
carbocyclylalkyl ” is a group in which the carbocyclic ring of 
the carbocyclyl or carbocyclylalkyl is a completely satu 
rated , a partially unsaturated , or a fully unsaturated carbo 
cyclyl , wherein if there is unsaturation , the conjugation of 
the pi - electrons of the carbocyclic ring do not give rise to 
aromaticity 
[ 0034 ] “ Aryl ” groups are cyclic aromatic hydrocarbons 
that do not contain heteroatoms . Thus aryl groups include , 
but are not limited to , phenyl , azulenyl , heptalenyl , biphe 
nyl , indacenyl , fluorenyl , phenanthrenyl , triphenylenyl , 
pyrenyl , naphthacenyl , chrysenyl , biphenylenyl , anthrace 
nyl , and naphthyl groups . In some embodiments , aryl groups 
contain 6-14 carbons in the ring portions of the groups . The 
phrase “ aryl groups ” includes groups containing fused rings , 
such as fused aromatic - aliphatic ring systems ( e.g. , indanyl , 
tetrahydronaphthyl , and the like ) . 
[ 0035 ] “ Aralkyl ” groups are alkyl , alkenyl or alkynyl 
groups as defined above in which a hydrogen atom of an 
alkyl , alkenyl or alkynyl group is replaced with an aryl 
group as defined above . Representative aralkyl groups 
include benzyl ( CH phenyl ) , phenylethyl 
( CH2CH2phenyl ) and phenylethylene 

CH = CHphenyl ) groups and fused ( cycloalkylaryl ) alkyl 

groups such as 4 - ethyl - indanyl . Aralky groups can be sub 
stituted on the aryl moiety , the alkyl , alkenyl or alkynyl 
moiety , or both . 
[ 0036 ] " Heterocyclyl " or " heterocyclic " groups include 
aromatic and non - aromatic ring moieties containing 3 or 
more ring members , of which one or more is a heteroatom 
such as , but not limited to , N , O , S , or P. In some embodi 
ments , heterocyclyl groups include 3 to 20 ring members , 
whereas other such groups have 3 to 15 ring members , 
including for example single ring systems containing 5 , 6 or 
7 ring members . At least one ring contains a heteroatom , but 
every ring in a polycyclic system need not contain a het 
eroatom . For example , a dioxolanyl ring and a benzdioxo 
lanyl ring system ( methylenedioxyphenyl ring system ) are 
both heterocyclyl groups within the meaning herein . A 
heterocyclyl group designated as a Cz - heterocyclyl can be a 
5 - ring with two carbon atoms and three heteroatoms , a 
6 - ring with two carbon atoms and four heteroatoms , and so 
forth . Likewise a C4 - heterocyclyl can be a 5 - ring with one 
heteroatom , a 6 - ring with two heteroatoms , and so forth . The 
number of carbon atoms plus the number of heteroatoms 
sums up to equal the total number of ring atoms . 
[ 0037 ] The term " heterocyclyl ” includes fused ring spe 
cies including those having fused aromatic and non - aromatic 
groups . The phrase also includes polycyclic and / or bridging 
ring systems containing a heteroatom such as , but not 
limited to , quinuclidyl and 7 - azabicyclo [ 2.2.1 ] heptane . A 
heterocyclyl group as defined herein can be a heteroaryl 
group or a partially or completely saturated cyclic group 
including at least one ring heteroatom . Heterocyclyl groups 
include , but are not limited to , pyrazinyl , pyrimidinyl , 
pyridazinyl , thiadiazolyl , oxadiazolyl , imidazolinyl , hexa 
hydropyrimidinyl , diazepanyl , triazinyl , imidazolyl , pyrro 
lidinyl , furanyl , tetrahydrofuranyl , tetrahydro - 2H - pyranyl , 
dioxolanyl , piperidinyl , piperazinyl , morpholinyl , pyrrolyl , 
pyrazolyl , triazolyl , tetrazolyl , oxazolyl , isoxazolyl , thiaz 
olyl , pyridinyl , thiophenyl , benzothiophenyl , benzofuranyl , 
dihydrobenzofuranyl , indolyl , dihydroindolyl , azaindolyl , 
indazolyl , benzimidazolyl , azabenzimidazolyl , benzox 
azolyl , benzothiazolyl , benzothiadiazolyl , imidazopyridinyl , 
isoxazolopyridinyl , thianaphthalenyl , purinyl , xanthinyl , 
adeninyl , guaninyl , quinolinyl , isoquinolinyl , tetrahydroqui 
nolinyl , quinoxalinyl , and quinazolinyl groups . 
[ 0038 ] " Heteroaryl " groups are aromatic ring moieties 
containing 5 or more ring members , of which , one or more 
is a heteroatom such as , but not limited to , N , O , and S. A 
heteroaryl group designated as a C2 - heteroaryl can be a 
5 - ring with two carbon atoms and three heteroatoms , a 
6 - ring with two carbon atoms and four heteroatoms and so 
forth . Likewise a C4 - heteroaryl can be a 5 - ring with one 
heteroatom , a 6 - ring with two heteroatoms , and so forth . The 
number of carbon atoms plus the number of heteroatoms 
sums up to equal the total number of ring atoms . Heteroaryl 
groups include , but are not limited to , groups such as 
pyrrolyl , pyrazolyl , pyridinyl , pyridazinyl , pyrimidyl , pyra 
zyl , pyrazinyl , pyrimidinyl , thiadiazolyl , imidazolyl , oxadi 
azolyl , thienyl , triazolyl , tetrazolyl , triazinyl , thiazolyl , thio 
phenyl , oxazolyl , isoxazolyl , benzothiophenyl , 
benzofuranyl , indolyl , azaindolyl , indazolyl , benzimida 
zolyl , azabenzimidazolyl , benzoxazolyl , benzothiazolyl , 
benzothiadiazolyl , imidazopyridinyl , isoxazolopyridinyl , 
thianaphthalenyl , purinyl , xanthinyl , adeninyl , guaninyl , 
quinolinyl , isoquinolinyl , tetrahydroquinolinyl , tetrahy 
droisoquinolinyl , quinoxalinyl , and quinazolinyl groups . 
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The terms “ heteroaryl ” and “ heteroaryl groups ” include 
fused ring compounds such as wherein at least one ring , but 
not necessarily all rings , are aromatic , including tetrahyd 
roquinolinyl , tetrahydroisoquinolinyl , indolyl and 2,3 - di 
hydro indolyl . 
[ 0039 ] Additional examples of aryl and heteroaryl groups 
include but are not limited to phenyl , biphenyl , indenyl , 
naphthyl ( 1 - naphthyl , 2 - naphthyl ) , N - hydroxytetrazolyl , 
N - hydroxytriazolyl , N - hydroxyimidazolyl , anthracenyl 
( 1 - anthracenyl , 2 - anthracenyl , 3 - anthracenyl ) , thiophenyl 
( 2 - thienyl , 3 - thienyl ) , furyl ( 2 - furyl , 3 - furyl ) , indolyl , oxadi 
azolyl ( 1,2,4 - oxadiazolyl , 1,3,4 - oxadiazolyl ) , thiadiazolyl 
( 1,2,4 - thiadiazolyl , 1,3,4 - thiadiazolyl ) , isoxazolyl , qui 
nazolinyl , fluorenyl , xanthenyl , isoindanyl , benzhydryl , 
acridinyl , thiazolyl , pyrrolyl ( 2 - pyrrolyl ) , pyrazolyl ( 3 - pyra 
zolyl ) , imidazolyl ( 1 - imidazolyl , 2 - imidazolyl , 4 - imida 
zolyl , 5 - imidazolyl ) , triazolyl ( 1,2,3 - triazol - 1 - yl , 1,2,3 - tri 
azol - 2 - yl , 1,2,3 - triazol - 4 - yl , 1,2,4 - triazol - 3 - yl ) , oxazolyl 
( 2 - oxazolyl , 4 - oxazolyl , 5 - oxazolyl ) , thiazolyl ( 2 - thiazolyl , 
4 - thiazolyl , 5 - thiazolyl ) , pyridyl ( 2 - pyridyl , 3 - pyridyl , 
4 - pyridyl , pyrimidinyl ( 2 - pyrimidinyl , 4 - pyrimidinyl , 5 - py 
rimidinyl , 6pyrimidinyl ) , pyrazinyl , pyridazinyl ( 3 - pyridazi 
nyl , 4 - pyridazinyl , 5 - pyridazinyl ) , prazolo [ 1,5 - a ) pyridinyl , 
quinolyl ( 2 - quinolyl , 3 - quinolyl , 4 - quinolyl , 5 - quinolyl , 
6 - quinolyl , 7 - quinolyl , 8 - quinolyl ) , isoquinolyl ( 1 - isoqui 
nolyl , 3 - isoquinolyl , 4 - isoquinolyl , 5 - isoquinolyl , 6 - isoqui 
nolyl , 7 - isoquinolyl , 8 - isoquinolyl ) , benzo [ b ] furanyl 
( 2 - benzo [ b ] furanyl , 3 - benzo [ b ] furanyl , 4 - benzo [ b ] furanyl , 
5 - benzo [ b ] furanyl , 6 - benzo [ b ] furanyl , 7 - benzo [ b ] furanyl ) , 
isobenzofuranyl , 2,3 - dihydro - benzo [ b ] furanyl ( 2- ( 2,3 - di 
hydro - benzo [ b ] furanyl ) , 3- ( 2,3 - dihydro - benzo [ b ] furanyl ) , 
4- ( 2,3 - dihydro - benzo [ b ] furanyl ) , 5- ( 2,3 - dihydro - benzo [ b ] 
furanyl ) , 6- ( 2,3 - dihydro - benzo [ b ] furanyl ) , 7- ( 2,3 - dihydro 
benzo [ b ] furanyl ) , benzo [ b ] thiophenyl ( 2 - benzo [ b ] thiophe 
nyl , 3 - benzo [ b ] thiophenyl , 4 - benzo [ b ] thiophenyl , 5 - benzo 
[ b ] thiophenyl , 6 - benzo [ b ] thiophenyl , 7 - benzo [ b ] 
thiophenyl ) , 2,3 - dihydro - benzo [ b ] thiophenyl , ( 2- ( 2,3 
dihydro - benzo [ b ] thiophenyl ) , 3- ( 2,3 - dihydro - benzo [ b ] 
thiophenyl ) , 4- ( 2,3 - dihydro - benzo [ b ] thiophenyl ) , 5- ( 2,3 
dihydro - benzo [ b ] thiophenyl ) , 6- ( 2,3 - dihydro - benzo [ b ] 
thiophenyl ) , 7- ( 2,3 - dihydro - benzo [ b ] thiophenyl ) , indolyl 
( 1 - indolyl , 2 - indolyl , 3 - indolyl , 4 - indolyl , 5 - indolyl , 6 - in 
dolyl , 7 - indolyl ) , indazole ( 1 - indazolyl , 3 - indazolyl , 4 - inda 
zolyl , 5 - indazolyl , 6 - indazolyl , 7 - indazolyl ) , benzimidazolyl 
( 1 - benzimidazolyl , 2 - benzimidazolyl , 4 - benzimidazolyl , 
5 - benzimidazolyl , 6 - benzimidazolyl , 7 - benzimidazolyl , 
8 - benzimidazolyl ) , benzoxazolyl ( 1 - benzoxazolyl , 2 - benzo 
xazoly ) , benzothiazolyl ( 1 - benzothiazolyl , 2 - benzothiaz 
olyl , 4 - benzothiazolyl , 5 - benzothiazolyl , 6 - benzothiazolyl , 
7 - benzothiazolyl ) , benzo [ djisoxazolyl , carbazolyl ( 1 - carba 
zolyl , 2 - carbazolyl , 3 - carbazolyl , 4 - carbazolyl ) , 5H - dibenz 
[ b , fazepine ( 5H - dibenz [ b , f azepin - 1 - yl , 5H - dibenz [ b.f ] 
azepine - 2 - yl , 5H - dibenz [ b , f ] azepine - 3 - yl , 5H - dibenz [ b , f ] 
azepine - 4 - yl , 5H - dibenz [ b , f azepine - 5 - yl ) , 10,11 - dihydro 
5H - dibenz [ b , fJazepine ( 10,11 - dihydro - 5H - dibenz [ b , f ] 
azepine - 1 - yl , 10,11 - dihydro - 5H - dibenz [ b , fjazepine - 2 - yl , 
10,11 - dihydro - 5H - dibenz [ b , f azepine - 3 - yl , 10,11 - dihydro 
5H - dibenz [ b , fjazepine - 4 - yl , 10,11 - dihydro - 5H - dibenz [ b , f ] 
azepine - 5 - yl ) , and the like . 
[ 0040 ] “ Heterocyclylalkyl ” groups are alkyl , alkenyl or 
alkynyl groups as defined above in which a hydrogen or 
carbon bond of an alkyl , alkenyl or alkynyl group is replaced 
with a bond to a heterocyclyl group as defined above . 
Representative heterocyclyl alkyl groups include , but are not 

limited to , furan - 2 - yl methyl , furan - 3 - yl methyl , pyridine 
2 - yl methyl ( a - picolyl ) , pyridine - 3 - yl methyl ( B - picolyl ) , 
pyridine - 4 - yl methyl ( Y - picolyl ) , tetrahydrofuran - 2 - yl ethyl , 
and indol - 2 - yl propyl . Heterocyclylalkyl groups can be 
substituted on the heterocyclyl moiety , the alkyl , alkenyl or 
alkynyl moiety , or both . 
[ 0041 ] " Heteroarylalkyl " groups are alkyl , alkenyl or 
alkynyl groups as defined above in which a hydrogen or 
carbon bond of an alkyl , alkenyl or alkynyl group is replaced 
with a bond to a heteroaryl group as defined above . Het 
eroarylalkyl groups can be substituted on the heteroaryl 
moiety , the alkyl , alkenyl or alkynyl moiety , or both . 
[ 0042 ] An " optionally substituted ” heterocyclyl , het 
eroaryl , heterocyclylalkyl or heteroarylalkyl refers to a het 
erocyclyl , heteroaryl , heterocyclylalkyl or heteroarylalkyl as 
defined above having no additional substituents ( i.e. , unsub 
stituted ) or have one or more substituents ( i.e. , substituted ) , 
wherein such substituents independently one or more R + 
groups as defined above , and in the case of a single carbon 
atom bearing two substituents includes oxo ( O ) and 
thioxo S ) 
[ 0043 ] By a “ ring system ” as the term is used herein is 
meant a moiety comprising one , two , three or more rings , 
which can be substituted with non - ring groups or with other 
ring systems , or both , which can be fully saturated , partially 
unsaturated , fully unsaturated , or aromatic , and when the 
ring system includes more than a single ring , the rings can 
be fused , bridging , or spirocyclic . By “ spirocyclic " is meant 
the class of structures wherein two rings are fused at a single 
tetrahedral carbon atom , as is well known in the art . 
[ 0044 ] A “ monocyclic , bicyclic or polycyclic , aromatic or 
partially aromatic ring ” as the term is used herein refers to 
a ring system including an unsaturated ring possessing 4n + 2 
pi electrons , or a partially reduced ( hydrogenated ) form 
thereof . The aromatic or partially aromatic ring can include 
additional fused , bridged , or spiro rings that are not them 
selves aromatic or partially aromatic . For example , naph 
thalene and tetrahydronaphthalene are both a “ monocyclic , 
bicyclic or polycyclic , aromatic or partially aromatic ring " 
within the meaning herein . Also , for example , a benzo- [ 2 . 
2.2 ] -bicyclooctane is also a " monocyclic , bicyclic or poly 
cyclic , aromatic or partially aromatic ring ” within the mean 
ing herein , containing a phenyl ring fused to a bridged 
bicyclic system . A fully saturated ring has no double bonds 
therein , and is carbocyclic or heterocyclic depending on the 
presence of heteroatoms within the meaning herein . 
[ 0045 ] When two “ R ” groups are said to be joined together 
or taken together to form a ring , it is meant that together with 
the carbon atom or a non - carbon atom ( e.g. , nitrogen atom ) , 
to which they are bonded , they may form a ring system . In 
general , they are bonded to one another to form a 3- to 
7 - membered ring , or a 5- to 7 - membered ring . Non - limiting 
specific examples are the cyclopentyl , cyclohexyl , cyclo 
heptyl , piperidinyl , piperazinyl , pyrolidinyl , pyrrolyl , 
pyridinyl . 
[ 0046 ] The term “ alkoxy ” refers to an oxygen atom con 
nected to an alkyl group , including a cycloalkyl group , as are 
defined above . Examples of linear alkoxy groups include but 
are not limited to methoxy , ethoxy , n - propoxy , n - butoxy , 
n - pentyloxy , n - hexyloxy , n - heptyloxy , n - octyloxy n - nony 
loxy , and the like . Examples of branched alkoxy include but 
are not limited to isopropoxy , sec - butoxy , tert - butoxy , iso 
pentyloxy , isohexyloxy , and the like . Examples of cyclic 
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alkoxy include but are not limited to cyclopropyloxy , 
cyclobutyloxy , cyclopentyloxy , cyclohexyloxy , and the like . 
[ 0047 ] The terms “ aryloxy ” and “ arylalkoxy ” refer to , 
respectively , an aryl group bonded to an oxygen atom and an 
aralkyl group bonded to the oxygen atom at the alkyl moiety . 
Examples include but are not limited to phenoxy , naphth 
yloxy , and benzyloxy . 
[ 0048 ] An “ acyl ” group as the term is used herein refers to 
a group containing a carbonyl moiety wherein the group is 
bonded via the carbonyl carbon atom . The carbonyl carbon 
atom is also bonded to another carbon atom , which can be 
part of an alkyl , aryl , aralkyl cycloalkyl , cycloalkylalkyl , 
heterocyclyl , heterocyclylalkyl , heteroaryl , heteroarylalkyl 
group or the like . In the special case wherein the carbonyl 
carbon atom is bonded to hydrogen , the group is a “ formy ? ” 
group , an acyl group as the term is defined herein . An acyl 
group can include 0 to about 12-20 additional carbon atoms 
bonded to the carbonyl group . An acyl group can include 
double or triple bonds within the meaning herein . An acry 
loyl group is an example of an acyl group . An acyl group can 
also include heteroatoms within the meaning here . A nico 
tinoyl group ( pyridyl - 3 - carbonyl ) group is an example of an 
acyl group within the meaning herein . Other examples 
include acetyl , benzoyl , phenylacetyl , pyridylacetyl , cin 
namoyl , and acryloyl groups and the like . When the group 
containing the carbon atom that is bonded to the carbonyl 
carbon atom contains a halogen , the group is termed a 
“ haloacyl ” group . An example is a trifluoroacetyl group . 
[ 0049 ] The term “ amine ” includes primary , secondary , and 
tertiary amines having , e.g. , the formula N ( group ) ; wherein 
each group can independently be H or non - H , such as alkyl , 
aryl , and the like . Amines include but are not limited to 
R - NH2 , for example , alkylamines , arylamines , alkylary 
lamines ; R NH wherein each R is independently selected , 
such as dialkylamines , diarylamines , aralkylamines , hetero 
cyclylamines and the like ; and RZN wherein each R is 
independently selected , such as trialkylamines , dialkylary 
lamines , alkyldiarylamines , triarylamines , and the like . The 
term " amine ” also includes ammonium ions as used herein . 
[ 0050 ] An “ amino " group is a substituent of the form 
-NH2 , — NHR , —NR2 , - NR3 * , wherein each R is inde 

pendently selected , and protonated forms of each . Accord 
ingly , any compound substituted with an amino group can be 
viewed as an amine . 
[ 0051 ] An “ ammonium ” ion includes the unsubstituted 
ammonium ion NH4 + , but unless otherwise specified , it also 
includes any protonated or quaternarized forms of amines . 
Thus , trimethylammonium hydrochloride and tetramethyl 
ammonium chloride are both ammonium ions , and amines , 
within the meaning herein . 
[ 0052 ] The term " amide ” ( or “ amido ” ) includes C- and 
N - amide groups , i.e. , -C ( O ) NR2 , and - NRC ( O ) R groups , 
respectively . Amide groups therefore include but are not 
limited to carbamoyl groups ( C ( O ) NH2 ) and formamide 
groups ( NHC ( O ) H ) . A “ carboxamido ” group of 
the formula C ( O ) NR2 , wherein R can be H , alkyl , aryl , etc. 
[ 0053 ] The term “ hydroxyl ” refers to an 
[ 0054 ] The term “ hydroxyalkyl ” refers to an -alkyl - OH 
group . 
[ 0055 ] The term “ cyano ” refers to a 
[ 0056 ] The term " carbonyl , ” refers to a C ( 0 ) 
group . 
[ 0057 ] “ Halo , " " halogen , ” and “ halide ” include fluorine , 
chlorine , bromine and iodine . 

[ 0058 ] The term “ perhaloalkyl ” refers to an alkyl group 
where all of the hydrogen atoms are replaced by halogen 
atoms . Perhaloalkyl groups include , but are not limited to , 
CFz and C ( CF3 ) 3 . The term “ haloalkyl ” refers to an 

alkyl group where some but not necessarily all of the 
hydrogen atoms are replaced by halogen atoms . Haloalkyl 
groups include but are not limited to CHF , and _CH , F . 
[ 0059 ] The term “ perhaloalkoxy ” refers to an alkoxy 
group where all of the hydrogen atoms are replaced by 
halogen atoms . Perhaloalkoxy groups include , but are not 
limited to , OCFz and — OC ( CF3 ) 3 . The term “ haloalkoxy " 
refers to an alkoxy group where some but not necessarily all 
of the hydrogen atoms are replaced by halogen atoms . 
Haloalkoxy groups include but are not limited to OCHF2 
and —OCHZF . 
[ 0060 ] The compounds disclosed herein may be in the 
form of a neutral compound , or in the form of the free acid 
or free base . Alternatively , the compounds disclosed herein 
may be associated with a counter ion , and be in the form a 
salt . In one embodiment , the compound is in the form of a 
“ pharmaceutically acceptable ” salt , which refers to a salt 
possessing toxicity profiles within a range that affords utility 
in pharmaceutical applications . 
[ 0061 ] A “ hydrate ” is a compound that exists in a com 
position with water molecules . The composition can include 
water in stoichiometric quantities , such as a monohydrate or 
a dihydrate , or can include water in random amounts . As the 
term is used herein a “ hydrate ” refers to a solid form ( i.e. , 
a compound in water solution , while it may be hydrated , is 
not a hydrate as the term is used herein ) . 
[ 0062 ] A “ solvate ” is a similar composition except that a 
solvent other that water replaces the water . For example , 
methanol or ethanol can form an “ alcoholate ” , which can 
again be stoichiometric or non - stoichiometric . As the term is 
used herein a “ solvate ” refers to a solid form ( i.e. , a 
compound in solution in a solvent , while it may be solvated , 
is not a solvate as the term is used herein ) . 
[ 0063 ] A prodrug is a substance that can be administered 
to a patient where the substance is converted in vivo by the 
action of biochemicals within the patient's body , such as 
enzymes , to the active pharmaceutical ingredient . Examples 
of prodrugs include esters of carboxylic acid groups , which 
can be hydrolyzed by endogenous esterases as are found in 
the bloodstream of humans and other mammals . In one 
embodiment of the present invention , substances are pro 
vided that can be administered to a patient where the 
substance is converted in vivo by the action of biochemical 
within the patient's body , such as enzymes , to a compound 
having the structure of any one of Formulas ( 1 ) - ( IV ) . 
[ 0064 ] The term “ isotope ” refers to atoms with the same 
number of protons but a different number of neutrons , and 
an isotope of a compound of Formula ( 1 ) includes any such 
compound wherein one or more atoms are replaced by an 
isotope of that atom . For example , carbon 12 , the most 
common form of carbon , has six protons and six neutrons , 
whereas carbon 13 has six protons and seven neutrons , and 
carbon 14 has six protons and eight neutrons . Hydrogen has 
two stable isotopes , deuterium ( one proton and one neutron ) 
and tritium ( one proton and two neutrons ) . While fluorine 
has a number of isotopes , fluorine 19 is longest - lived . Thus , 
an isotope of a compound having the structure of Formula ( I ) 
includes , but not limited to , compounds of Formula ( I ) 
wherein one or more carbon 12 atoms are replaced by carbon 
13 and / or 14 atoms , wherein one or more hydrogen atoms 

is a group 

OH group 

CN group . 
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experimentation . Structures that are not chemically feasible 
are not within a claimed set of compounds . Further , isotopes 
of the atoms depicted ( such as deuterium and tritium in the 
case of hydrogen ) are encompassed within the scope of this 
invention . 

[ 0072 ] Phrases such as “ under conditions suitable to pro 
vide ” or “ under conditions sufficient to yield ” or the like , in 
the context of methods of synthesis , as used herein refers to 
reaction conditions , such as time , temperature , solvent , 
reactant concentrations , and the like , that are within ordinary 
skill for an experimenter to vary , that provide a useful 
quantity or yield of a reaction product . It is not necessary 
that the desired reaction product be the only reaction product 
or that the starting materials be entirely consumed , provided 
the desired reaction product can be isolated or otherwise 
further used . 

[ 0073 ] The term " heteroatoms ” as used herein refers to 
non - carbon and non - hydrogen atoms , capable of forming 
covalent bonds with carbon , and is not otherwise limited . 
Typical heteroatoms are N , O , and S. When sulfur ( S ) is 
referred to , it is understood that the sulfur can be in any of 
the oxidation states in which it is found , thus including 
sulfoxides ( R - S ( O ) R ' ) and sulfones ( R - S ( O ) 2 R ' ) , 
unless the oxidation state is specified ; thus , the term “ sul 
fone " encompasses only the sulfone form of sulfur ; the term 
" sulfide ” encompasses only the sulfide ( R - S - R ' ) form of 
sulfur . 

are replaced with deuterium and / or tritium , and / or wherein 
one or more fluorine atoms are replaced by fluorine 19 . 
[ 0065 ] In addition , where features or aspects of the inven 
tion are described in terms of Markush groups , those skilled 
in the art will recognize that the invention is also thereby 
described in terms of any individual member or subgroup of 
members of the Markush group . For example , if X is 
described as selected from the group consisting of bromine , 
chlorine , and iodine , claims for X being bromine and claims 
for X being bromine and chlorine are fully described . 
Moreover , where features or aspects of the invention are 
described in terms of Markush groups , those skilled in the 
art will recognize that the invention is also thereby described 
in terms of any combination of individual members or 
subgroups of members of Markush groups . Thus , for 
example , if X is described as selected from the group 
consisting of bromine , chlorine , and iodine , and Y is 
described as selected from the group consisting of methyl , 
ethyl , and propyl , claims for X being bromine and Y being 
methyl are fully described . 
[ 0066 ] All chiral , diastereomeric , racemic forms of a 
structure are intended , unless a particular stereochemistry or 
isomeric form is specifically indicated . Compounds of the 
present invention include enriched or resolved optical iso 
mers at any or all asymmetric atoms as are apparent from the 
depictions , at any degree of enrichment . Both racemic and 
diastereomeric mixtures , as well as the individual optical 
isomers can be synthesized so as to be substantially free of 
their enantiomeric or diastereomeric partners , and these are 
all within the scope of certain embodiments of the invention . 
[ 0067 ] “ Isolated optical isomer ” means a compound 
which has been substantially purified from the correspond 
ing optical isomer ( s ) of the same formula . In an embodi 
ment , the isolated isomer is at least about 80 % pure by 
weight , or at least 80 % pure by weight , or at least 85 % pure 
by weight . In other embodiments , the isolated isomer is at 
least 90 % pure by weight , or at least 98 % pure by weight , 
or at least 99 % pure by weight . 
[ 0068 ] “ Substantially enantiomerically or diastereomeri 
cally ” pure means a level of enantiomeric or diastereomeric 
enrichment of one enantiomer with respect to the other 
enantiomer or diastereomer of at least 80 % , and in other 
embodiments means in excess of 80 % , 85 % , 90 % , 95 % , 
98 % , 99 % , 99.5 % or 99.9 % . 
[ 0069 ] Enantiomers are sometimes called optical isomers 
because a pure enantiomer rotates plane - polarized light in a 
particular direction . If the light rotates clockwise , then that 
enantiomer is labeled “ ( + ) ” or “ d ” for dextrorotatory , its 
counterpart will rotate the light counterclockwise and is 
labeled “ ( - ) ” or “ 1 ” for levorotatory . 
[ 0070 ] The terms " racemate ” and “ racemic mixture ” are 
frequently used interchangeably . A racemate is an equal 
mixture of two enantiomers . A racemate is labeled “ ( :) " 
because it is not optically active ( i.e. , will not rotate plane 
polarized light in either direction since its constituent 
enantiomers cancel each other out ) . 
[ 0071 ] All structures encompassed within a claim are 
“ chemically feasible , ” by which is meant that the structure 
depicted by any combination or subcombination of optional 
substituents meant to be recited by the claim is physically 
capable of existence with at least some stability as can be 
determined by the laws of structural chemistry and by 

[ 0074 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula II , including 
stereoisomers , hydrates , solvates , isotopes or pharmaceuti 
cally acceptable salts thereof : 

II 

( R $ ) 0-3 

N 
R 

- ( R4 ) 14 
HN 

R3a R30 

wherein R , R3a , R35 , R4 , and Rs are as defined above . 
[ 0075 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula III , including 
stereoisomers , hydrates , solvates , or pharmaceutically 
acceptable salts thereof : 
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III 
[ 0078 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula VI , including 
stereoisomers , hydrates , solvates , isotopes or pharmaceuti 
cally acceptable salts thereof : 

( RS ) 0-3 

VI 

( R4 ) 04 . 

( R4 ) 1-4 
HN N 

R 

R35 

HN -RI wherein R , R35 , R4 and Rs are as defined above . 
[ 0076 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula IV , including 
stereoisomers , hydrates , solvates , isotopes or pharmaceuti 
cally acceptable salts thereof : 

R30 R36 

IV 

9 wherein R , R " , R34 , R35 and R4 are as defined above . 
[ 0079 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula VII , including 
stereoisomers , hydrates , solvates , isotopes or pharmaceuti 
cally acceptable salts thereof : 

( R4 ) 2-4 VII 
HN . 

( RA ) 04 
R36 

wherein R , R3b and R4 are as defined above . 
[ 0077 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula V , including 
stereoisomers , hydrates , solvates , isotopes or pharmaceuti 
cally acceptable salts thereof : 

V 

R8 

RON HN . R ? 

R3a R35 

HN R ] 

R3a R36 

wherein R , R1 , R34 , R36 and R4 are as defined above . 
[ 0080 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula VIII , including 
stereoisomers , hydrates , solvates , isotopes or pharmaceuti 
cally acceptable salts thereof : wherein R , R ' , R34 , R35 , R8 and Rºare as defined above . 
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VIII 

( R4 ) 04 

wherein R14 is H or R * and R , R ' , R3a , R3b and R * are as 
defined above . 
[ 0083 ] In the following more specific embodiments , the 
various “ R ” groups are set forth in more detail with respect 
to the compounds of each of Formulas I through V , as 
applicable to the R group being further defined . For 
example , reference to Rl below is intended to further limit 
the compounds of Formulas I , V and VI , but not Formulas 
II , III and IV ( since R has already been further limited in 
those structures ) . Similarly , reference to R3b below would be 
applicable to each of Formulas I through VI since such 
structures list R3a as a variable group . 
[ 0084 ] In one embodiment , R ' is aryl . 
[ 0085 ] In one embodiment , R ' is aryl substituted with 1-4 

N 

HN R1 
R4 groups . 

R3a R36 

wherein R , R ' , R3a , R36 and R4 are as defined above . 
[ 0081 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula IX , including 
stereoisomers , hydrates , solvates , isotopes or pharmaceuti 
cally acceptable salts thereof : 

IX 
one 

& ( R4 ) 0-4 

N 

[ 0086 ] In one embodiment , R ' is aryl substituted with O R4 
groups . 
[ 0087 ] In one embodiment , R ' is heteroaryl . 
[ 0088 ] In one embodiment , R ' is heteroaryl substituted 
with 1-4 R4 groups . 
[ 0089 ] In one embodiment , R ' is heteroaryl substituted 
with 0 R4 groups . 
[ 0090 ] In one embodiment , Rl is substituted with at least 

R4 group . In another embodiment , R1 is substituted with 
at least two R4 groups . In another embodiment , R ' is 
substituted with at least three R4 groups . 
[ 0091 ] In one embodiment , R * is selected from halo and 
alkyl . In one embodiment , R4 is halo . In another embodi 
ment , R4 is alkyl . 
[ 0092 ] In one embodiment , Rl is substituted with at least 
three R4 groups selected from halo and alkyl . 
[ 0093 ] In one embodiment , R2 is aryl . 
[ 0094 ] In one embodiment , R2 is heteroaryl . 
[ 0095 ] In one embodiment , R2 is substituted with zero RS 
groups . In another embodiment , R² is substituted with at 
least one R $ groups . In another embodiment , R² is substi 
tuted with at least two Rº groups . In another embodiment , R2 
is substituted with three R?groups . 
[ 0096 ] In one embodiment , R3a is hydrogen . 
[ 0097 ] In another embodiment , R3a is alkyl . 
[ 0098 ] In one embodiment , R3a is hydrogen and R3b is a 
nitrogen or amine - containing moiety of carbon with at least 
one nitrogen atom and hydrogen . 
[ 0099 ] In one embodiment , R3a is hydrogen and R3b is 
alkyl substituted with NRI'Ril , N * R1 ° R11R12 , 
-NRICK OWNRIQR , = O ) NR1 ° R11 , -NR12C 
( OCH , NRlR11 , NR12NNR13 ) NR1 ° R11 , 
NR'SO , R !! , wherein R10 , R !! , R12 and R 13 are indepen 

dently hydrogen or R4 . In another embodiment , R10 , R1 , 
R12 and R 13 are independently hydrogen , alkyl or haloalkyl . 
[ 0100 ] In another embodiment , R34 is hydrogen and R35 is 
alkyl substituted with NRI'Ril or NRORR12 
[ 0101 ] In another embodiment , R3a is hydrogen and R3b is 

( CH2 ) 2-4NH . 
[ 0102 ] In one embodiment , R3a is hydrogen and R3b is : 

HN R ? 

R3a R36 

wherein R , R1 , R3a , R35 and R4 are as defined above . 
[ 0082 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula X , including 
stereoisomers , hydrates , solvates , isotopes or pharmaceuti 
cally acceptable salts thereof : 

X 
R 

N 

( R4 ) 0-31 

HN . R ! 

NH 
R32 R36 NH2 , 
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-continued -continued 

NH2 ng or hashtag 
NH2 

NH2 

NH2 
[ 0107 ] In one embodiment , R3a is hydrogen and R36 is a 
nitrogen - containing heterocyclyl substituted with 0-4 R4 
groups . 

[ 0108 ] In one embodiment , R3a is hydrogen and R3b is : 

NH2 , 

N 

mahala amer Karay 
[ 0103 ] In another embodiment , R3a is hydrogen and R3b is 
alkyl substituted with —NR12N ( = NR13 ) NRIORI . 
[ 0104 ] In one embodiment , R3a is hydrogen and R36 is : 

[ 0109 ] In one embodiment , R3a is hydrogen and R3b is 
alkyl substituted with a nitrogen - containing heterocyclyl 
substituted with 0-4 R4 groups . 

[ 0110 ] In one embodiment , R3a is hydrogen and R3b is : 

NH NH 
NH , 

NH2 NH 

NH2 , or 
' N 

NH my 
NH Long 

com N 
[ 0105 ] In another embodiment , R3a is hydrogen and R36 is 
alkyl substituted with CEO ) NRI'R , NR2C ( = O ) 
NRIORI or NR2C ( O ) CH NRIØR !! 
[ 0106 ] In one embodiment , R3a is hydrogen and R36 is : 

hty no NH2 
NH2 , NH , 
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-continued 

co 
norma 

cyclic nitrogen- or amine - containing moiety of carbon , at 
least one nitrogen atom and hydrogen . 
[ 0115 ] In one embodiment , R3a and R35 are taken together 
with the carbon atom to which they are attached to form a 
nitrogen - containing heterocyclyl substituted with 0-4 R4 
groups . 
[ 0116 ] In one embodiment , R3a and R36 are taken together 
with the carbon atom to which they are attached to form : 

OH 

NH 

mi merrn errn or w N 
N 

N N 
?? , 

OH 

N 

[ 0117 ] In one embodiment , R2 is — NROR ” , wherein R8 is 
hydrogen or alkyl and R is alkyl or aryl substituted with 0-4 or 

R4 groups . 
[ 0118 ] In one embodiment , NRSR ° is : 

ma txtxrx 
H4 [ 0111 ] In one embodiment , R3a is hydrogen and R3 is 

heteroaryl substituted with 0-4 R * groups . 
[ 0112 ] In one embodiment , R3a is hydrogen and R3b is 
alkyl substituted with heteroaryl substituted with 0-4 R4 
groups . 

[ 0113 ] In one embodiment , R3a is hydrogen and R36 is : 

> 

CF3 Du 
was 

NH2 , 
NH2 

CF3 

ko NH yun ho 
or N. 

NH mahu KO win [ 0114 ] In one embodiment , R3a and R35 are taken together 
with the carbon atom to which they are attached to form a 
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-continued -continued 
N CN roth 

14.1 % 
mku 

CF3 

to mku [ 0119 ] In one embodiment , R2 is - NRSR ° and R8 and Rº 
taken together with the nitrogen atom to which they are 
attached form a heterocyclyl substituted with 0-4 R + groups 
and optionally substituted with oxo ( O ) or thioxo ( SS ) . 
[ 0120 ] In one embodiment , — NRSR ° is : o mhur 

umhu E 

whu 
Fa konto 

when mahu 
to nhu ?? toro 

to F 

NH to 
po 
to 

to OH N roro mahu nhu 
N 

NC . CN ta 
N CN HE nhu to 
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-continued -continued 

negrar rol min 
OH totot it tosto por tot 

F 
F 

mhr mahn SO2 tol 
?? 

CN 
NC . who Dopo la 

SO2 

F F 

S togtoo tol to mku 
N 

N Ho ro F 

mehr or 
tot to 

t Wie Woo 
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-continued -continued 

or 

mahu nin [ 0121 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula XI , including 
hydrates , solvates , isotopes or pharmaceutically acceptable 
salts thereof : 

XI 
R2 Ho Fa 2 

OH 

men 
HN R ] 

nhu mehow 
wherein R , R ' , R2 and R35 are as defined above . 
[ 0122 ] In one embodiment , compounds are provided hav 
ing the structure of the following Formula XII , including 
hydrates , solvates , isotopes or pharmaceutically acceptable 
salts thereof : nhu nhu 

XII 
R ? 

R 

HN . RI 

R3a R36 

wherein 

mkuu 
[ 0123 ] R , R ' and R2 are as defined above ; and 
[ 0124 ] R3a and R36 taken together with the carbon to 
which they are attached form a cyclic nitrogen- or 
amine - containing moiety of carbon . 

[ 0125 ] In another embodiment , a compound is provided 
having the structure as shown in the following Table A. 
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TABLE A 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-1 

CI 

HN 

N 

NH2 

1-2 

N 

HN 

MH 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-3 

N 

HN 

IZ 

NH2 

1-5 

or 
HN 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-6 

N 

HN 

NH2 

1-7 

N 

HN 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-8 

N 

HN . 
F NH 

NH2 

1-9 

HN 

NH 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-10 

N 

HN 

IZ 

NH2 

1-11 

N 

HN 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-12 

N 

HN 

NH2 

1-13 q 
F 

F F co HN 
NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-14 

HN 

NH2 

1-15 

Q 
HN 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-16 

N 

HN 

NH2 

1-17 

or 
CI 

HN 

NH 

NH2 



US 2019/0345133 Al Nov. 14 , 2019 
22 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-18 

N 

HN F 

H F 
F 

NH2 

1-19 

or N F F 
F 

HN 

NH 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cod . No. 

1-20 

F 

HN 

NH2 

1-21 

or F 

F 

HN . 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-22 

N F 

F 

HN 

NH 

NH2 

1-23 

HN 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-24 

HN 

NH2 

1-25 

24 
HN 

N 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-26 

N 

F 

HN F 

N F 
F 

NH2 

1-27 

HN , 

N 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-28 

N F 
F 

F 

HN 
N 
H 

NH2 

1-29 

HN 

NH 

NH2 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cod . No. 

1-30 

N CF3 

HN 

NH2 

1-31 

? 
.CI 

HN 

N 
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TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-32 

HN 

HN 

H N NH 

1-33 

or 

HN 

HN 

H2N NH 



US 2019/0345133 Al Nov. 14 , 2019 
30 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-34 

HN 

NH 

NH2 

1-35 

N 

HN 

NH 

NH2 

1-36 

or 
CI 

HN 
N 
H 

NH2 
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31 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

1-37 

HN . 
N 

NH2 

1-38 

o 

0 
HN 

NH2 

1-39 

N 

HN . 

NH2 
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32 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-1 

CI 

HN . 
N 

NH2 

2-2 

24 
CI io HN 

NH2 

2-3 

or 
HN 

NH2 
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33 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-4 

F 
F. F 

HN . 
N 

NH2 

2-5 

a 
coad HN 

H 

NH2 

2-6 

F 
F 

N 

HN 

NH2 
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34 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-7 

F 
F F 

HN . 
N 
H 

NH2 

2-8 

F 

F 

HN . 

NH2 

2-9 

? N 

CI 

HN 

NH2 
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35 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-10 ) 

Cl 

HN . 

NH2 

2-11 

?? F 

F. 

HN . 
HT 

NH2 

2-12 

N 

Cl 

HN 
F 

NH2 



US2019 / 0345133 A1 Nov. 14 , 2019 
36 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-13 

N F 

?????? HN . 
C ] IZ 

NH2 

2-14 

??? HN . F 

ZI F 
F 

NH2 

2-15 

N 

Cl 

HN 
CI 

NH2 
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37 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-16 

HN . 
N CI 

NH2 

2-17 q 
?? HN . 

N CI 

NH2 

2-18 

or 
N 

HN 

NH2 
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38 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-19 

.Ci 

HN . 

NH2 

2-20 

or 
HN . 

N 

NH2 

2-21 q 
N CI 

CI id HN 

NH2 
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39 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-22 

Cl . .C 

HN . 
N 

NH2 

2-23 

? 
HN . 

N 

NH2 

2-24 

? N 

Cl 

HN 
C1 

NH2 
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40 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-25 

.Ci 

HN . 

NH2 

2-26 

?? HN . 

NH2 

2-27 

or F 
F 

F 

HN 
N 
H 

NH2 
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41 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-28 

HN 
N 
H 

NH2 

2-29 

a 
HN . 

NH2 

2-30 

o 
N CI 

ci 

HN 

NH2 
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42 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-31 

F 

HN 

H 

NH2 

2-32 

o 

F. 

HN . 

NH2 

2-33 

HN . 

NH2 
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43 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-34 

CI 
F 

HN 

NH2 

2-35 

HN . 
N 
H 

NH2 

2-36 

? 
HN 

NH2 
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44 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-37 

F 

HN . 
N CI 

NH2 

2-38 

? 
HN . 

N 

NH2 

2-39 

N 

HN 
N 

NH2 
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45 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-40 

N 

HN 
N Br 

NH2 

2-41 

84 
HN . 

NH2 

2-42 

or 
HN 

NH2 
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46 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-43 

HN 

NH2 

2-44 

? od HN . 
N 
H 

NH2 

2-45 

or 
HN 

NH2 
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47 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-46 

HN . 
N 
H 

NH2 

2-47 

HN 
N 

NH2 

2-48 

? N 

Cl 

HN 
C1 

NH2 
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48 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-49 

HN 
N 
H 

NH2 

2-50 

o 
?? . 

HN . 

NH2 

2-51 

HN . 
N 

NH2 
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49 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-52 

.cl 

HN . 
N 

NH2 

2-53 

o 

HN . 

NH2 

2-54 

? 
N 

HN 
N 

NH2 
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50 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-55 

CI 

HN . 
N 

NH2 

2-56 

" N 

HN . 
N 

NH2 

2-57 

? 
HN . 

NH2 
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51 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-58 

HN 
N 

NH2 

2-59 

84 
HN . 

N 

NH2 

2-60 q 
F 

HN 

NH2 
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52 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-61 

HN 
N 
H 

NH2 

2-62 

N 

HN 
N 

NH2 

2-63 q 
O 

HN . 

NH2 
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53 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-64 

HN . 

NH 

NH2 

2-65 

' N S 

HN . 

N 

NH2 

2-66 

N 

HN . 

ZI 

NH2 
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54 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-67 

N 

HN 
N 

NH2 

2-68 

a DO HN N 

NH2 

2-69 

N 

HN 

NH2 
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55 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-70 

F 

HN 

NH2 

2-71 

De HN 

NH2 

2-72 

or 
HN 

NH2 
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56 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-73 

N 

HN . 

NH2 

2-74 

? 
HN 

N 

OH 

NH2 

2-75 

N 

HN , 

NH2 
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57 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-76 

N F 

HN 

NH2 

2-77 

HN 
N 

CI 

NH2 

2-78 

N 

HN 
N 
H 

NH2 
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58 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

2-79 

HN . 

NH2 

2-80 

Doo HN 

NH2 

2-81 

or 
HN 

NH2 
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59 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cod . No. 
2-82 

? 
HN . 

NH2 

3-1 

a 
CI 

HN . 

NH 

H2N 

3-2 

o 

CI 

HN . 

NH 
H2N . 

NH 
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60 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

3-3 

HN 

N 

3-4 

HN 

3-5 

HN 



US 2019/0345133 Al Nov. 14 , 2019 
61 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 
3-6 

b 

CI 

CI 

HN . 

H2N NH 

3-7 

ci diyo 
3-8 

CI 
' N 
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62 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

3-9 

HN . 
? ? 

3-10 

? Daged HN 

H2N . 

3-11 

of CI 

ce -?? 
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63 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

3-12 

CI 

N 

NH2 

3-13 

CI Could 
H2N 

3-14 

3 
C1 ao HN 

H?N 
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64 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

4-2 

HN 

IZ 

NH2 

4-3 

See HN . 

NH 

NH2 
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65 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

4-4 

HN 

HN 

4-5 

( 
HN . 

HN 
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66 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

4-6 

HN CI 

NH 

4-7 

G 
HN 



US 2019/0345133 Al Nov. 14 , 2019 
67 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

4-8 

HN 

NH 

4-9 

5 
HN 

NH 

NH2 
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68 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cod . No. 

4-10 

G 
.cl 

HN 

NH 

NH2 

4-11 

? 
N 

HN 

HN 

4-12 

or 
CI 

HN fo 
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69 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

4-13 

?? . 

CI 

NH2 

4-14 

ya 
? 
Sud Cl HN 

NH 

ZI 

4-15 q 
Cl 

HN 

NH2 
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70 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

4-16 

' N 

.CI 

HN . 

NH2 

4-17 

HN 

NH2 

4-18 

Ci 

HN . 
CI 

NH2 
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71 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cod . No. 
4-19 

? 
F 

HN . 
IZ 

NH2 

4-20 

HO 
' N 

HN . 

NH2 

5-1 

o 

CI 

HN 

NH 

HN N 
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72 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

5-2 

.CI 
) 

HN . 

5-3 

HN . 

H 

S 
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73 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

5-4 

HN 

6-1 

a 
HN 
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74 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

6-2 

HN 

N 

6-3 

HN 
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75 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

6-4 

HN 

6-5 

.cl 

HN 
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76 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

6-6 

HN 
N 
H 

6-7 

N 

HN 
N 
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77 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cod . No. 

7-1 

.cl 

HN 

NH2 

7-2 g 
HN 

NH2 
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78 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

7-3 

F 

HN . 
IZ 

NH2 

F 7-4 

F 

Cl 

HN . 

NH2 



US 2019/0345133 Al Nov. 14 , 2019 
79 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cod . No. 

F 7-5 

HN 

NH2 

7-6 

ro 
cio HN 

NH2 
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80 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

7-7 

N 

HN 

NH2 

F 7-8 
F 

HN 

NH2 
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81 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

F 7-9 

HN 

NH2 

8-1 

CI 

HN 

IZ 

HN . 
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82 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

8-2 

AL 

8-3 

HN . 

HN . 

8-4 

ci olur 
HN 



US 2019/0345133 Al Nov. 14 , 2019 
83 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

8-5 

HN . 

H 

HN 

8-6 

HN 

NH 

HN . 

F 

F F 



US 2019/0345133 Al Nov. 14 , 2019 
84 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

8-7 g 
' N 

HN 

HN . 

9-1 

oda ci HN 

HN h 
H?N NH 

10-1 

HN . 

NH2 



US 2019/0345133 A1 Nov. 14 , 2019 
85 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

10-2 

N 

' N 

.CI 

HN . 

NH2 

10-3 

HN 

NH2 

10-4 

re 
N 

CI 

HN 
CI 

F 

NH2 



US2019 / 0345133 A1 Nov. 14 , 2019 
86 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

10-5 

N 

NH2 

10-6 ?? 
N 

NH2 

10-7 

????? 

?? ?? ' N 

NH2 
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87 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

10-8 

NH2 

10-9 

th 
HN . 

NH 

NH2 

10-10 

HN . 

NH 

NH2 



US 2019/0345133 Al Nov. 14 , 2019 
88 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

10-11 

weit HN 

NH2 

10-12 ty 
HN . 

NH2 

11-1 

N 

HN go 



US 2019/0345133 Al Nov. 14 , 2019 
89 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

11-2 

HN 

NH 
11-3 

or 
CI 

HN . 

NH 

11-4 q 
N 

HN go N 
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90 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

11-5 

HN 

N * CI 

11-6 

HN 

NH 

NH 
12-1 

HN 
' N 
H 

NH2 
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91 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

12-2 

Daud C1 HN . 

NH2 

12-3 

ci 

HN 

NH 

NH2 

F 12-4 

F 

HN 

NH 

NH2 
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92 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

12-5 

HN 

NH2 

OH 12-6 

CI 

HN . 

NH2 

12-7 

.Ci 

HN . 

NH2 
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93 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

F 12-8 F 

HN 

NH2 

12-9 

N 

HN 
N 

NH2 

12-10 

' N 

HN 

N 

NH2 
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94 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

12-11 

HN , 

NH2 

12-12 

HN 

NH2 

12-13 

HN . 

NH 

NH2 



US 2019/0345133 Al Nov. 14 , 2019 
95 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

12-14 

CI 

HN 

NH2 

12-15 

HN 

NH2 

12-16 

N 

0 

HN 

NH 

NH2 
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96 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

12-17 
// 

HN 

NH2 

12-18 

NH 

N 

HN 

N 

NH2 

F 12-19 

N 

HN . 

NH2 
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97 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

12-20 

N 

Ci 
O 

HN 

NH 

NH2 

12-21 

N 

HN . 

NH2 

OH 12-22 

HN 

IZ 

NH2 
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98 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

12-23 

HN 

ZH 

NH2 

12-24 

HN . 

NH2 

12-25 

Cl 

HN 
N 
H 

NH2 
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99 

TABLE A - continued 

REPRESENTATIVE COMPOUNDS 

Structure Cpd . No. 

12-26 

HN 
H 

NH2 

12-27 

N 

C1 

HN 

N 

NH2 

12-28 

HN 

NH2 










































































































































































































































































































































































































































































































































































































































