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( 57 ) ABSTRACT 
This invention relates to benzodiazepine derivatives , com 
positions comprising therapeutically effective amounts of 
those benzodiazepine derivatives and methods of using 
those derivatives or compositions in treating cognitive 
impairment associated with central nervous system ( CNS ) 
disorders . In particular , it relates to the use of a a5 - contain 
ing GABA , receptor agonist ( e . g . , a a5 - containing GABA , 
receptor positive allosteric modulator ) as described herein in 
treating cognitive impairment associated with central ner 
vous system ( CNS ) disorders in a subject in need or at risk 
thereof , including , without limitation , subjects having or at 
risk for age - related cognitive impairment , Mild Cognitive 
Impairment ( MCI ) , amnestic MCI ( AMCI ) , Age - Associated 
Memory Impairment ( AAMI ) , Age Related Cognitive 
Decline ( ARCD ) , dementia , Alzheimer ' s Disease ( AD ) , pro 
dromal AD , post traumatic stress disorder ( PTSD ) , schizo 
phrenia , bipolar disorder , amyotrophic lateral sclerosis 
( ALS ) , cancer - therapy - related cognitive impairment , mental 
retardation , Parkinson ' s disease ( PD ) , autism spectrum dis 
orders , fragile X disorder , Rett syndrome , compulsive 
behavior , and substance addiction . It also relates to the use 
of a a5 - containing GABA , receptor agonist ( e . g . , a a5 - con 
taining GABA , receptor positive allosteric modulator ) as 
described herein in treating brain cancers ( including brain 
tumors , e . g . , medulloblastomas ) , and cognitive impairment 
associated therewith . 
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BENZODIAZEPINE DERIVATIVES , 
COMPOSITIONS , AND METHODS FOR 
TREATING COGNITIVE IMPAIRMENT 

STATEMENT OF GOVERNMENT SUPPORT 
[ 0001 ] This invention was made with government support 
under Grant No . 001 AG041140 and Grant No . 
UH2NS101856 awarded by the National Institutes of Health 
( NIH ) , and in particular , its National Institute on Aging 
( NIA ) division , an agency of the United States Government . 
The United States Government has certain rights in the 
invention . 

Various pharmacological effects , including anxiety disor 
ders , epilepsy , insomnia , pre - anesthetic sedation , and 
muscle relaxation , are mediated by different GABA , sub 
types . 
[ 0008 ] Various studies have demonstrated that reduced 
GABA signaling is linked to various CNS disorders with 
cognitive impairment . In particular , the a5 - containing 
GABA , Rs , which are relatively sparse in the mammalian 
brain , play a role in modifying learning and memory . Pre 
vious studies demonstrated a reduction of hippocampal 
expression of the a5 subunit of the GABA , receptor in rats 
with age - related cognitive decline ( see International Patent 
Publication WO 2007 / 019312 ) . Such results suggest that 
upregulation of a5 - containing GABA , R function may be 
effective in the treatment of cognitive impairment associated 
with said CNS disorders . 
[ 0009 ] Thus , there is a need for positive allosteric modu 
lators of a5 - containing GABA , R that are useful in thera 
peutic preparations for the treatment of cognitive impair 
ment associated with said CNS disorders . 

SUMMARY OF THE INVENTION 
[ 0010 ] The present invention addresses the aforemen 
tioned need by providing a compound of formula I : 

FIELD OF THE INVENTION 
[ 0002 ] The invention relates to compounds , compositions 
and methods for treating cognitive impairment associated 
with central nervous system ( CNS ) disorders , cognitive 
impairment associated with brain cancers , and brain cancers 
in a subject in need thereof . 

BACKGROUND OF THE INVENTION 

I 

YZ 

VR , 
1 

[ 0003 ] Cognitive ability may decline as a normal conse 
quence of aging or as a consequence of a central nervous 
disorder . 
[ 0004 ] For example , a significant population of elderly 
adults experiences a decline in cognitive ability that exceeds 
what is typical in normal aging . Such age - related loss of 
cognitive function is characterized clinically by progressive 
loss of memory , cognition , reasoning , and judgment . Mild 
Cognitive Impairment ( MCI ) , Age - Associated Memory 
Impairment ( AAMI ) , Age - Related Cognitive Decline 
( ARCD ) or similar clinical groupings are among those 
related to such age - related loss of cognitive function . 
According to some estimates , there are more than 16 million 
people with AAMI in the U . S . alone ( Barker et al . , 1995 ) , 
and MCI is estimated to affect 5 . 5 - 7 million in the U . S . over 
the age of 65 ( Plassman et al . , 2008 ) . 
[ 0005 ] Cognitive impairment is also associated with other 
central nervous system ( CNS ) disorders , such as dementia , 
Alzheimer ' s Disease ( AD ) , prodromal AD , post traumatic 
stress disorder ( PTSD ) , schizophrenia , bipolar disorder ( in 
particular , mania ) , amyotrophic lateral sclerosis ( ALS ) , can 
cer - therapy - related cognitive impairment , mental retarda 
tion , Parkinson ' s disease ( PD ) , autism spectrum disorders , 
fragile X disorder , Rett syndrome , compulsive behavior , and 
substance addiction . 
[ 0006 ] There is , therefore , a need for effective treatment of 
cognitive impairment associated with central nervous sys 
tem ( CNS ) disorders and to improve cognitive function in 
patients diagnosed with , for example , age - related cognitive 
impairment , MCI , amnestic MCI , AAMI , ARCD , dementia , 
AD , prodromal AD , PTSD , schizophrenia or bipolar disor 
der ( in particular , mania ) , amyotrophic lateral sclerosis 
( ALS ) , cancer - therapy - related cognitive impairment , mental 
retardation , Parkinson ' s disease ( PD ) , autism spectrum dis 
orders , fragile X disorder , Rett syndrome , compulsive 
behavior , and substance addiction and similar central ner 
vous system ( CNS ) disorders with cognitive impairment or 
at risk of developing them . 
[ 0007 ] GABA , receptors ( GABA , R ) are pentameric 
assemblies from a pool of different subunits ( al - 6 , B1 - 3 , 
71 - 3 , D , E , T , 0 ) that form a Cl - permeable channel that is 
gated by the neurotransmitter y - aminobutyric acid ( GABA ) . 

[ 0011 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0012 ] U and the two carbon atoms designated by a and 
B together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

0013 ] A is C , CR° , or N ; 
[ 0014 ] B and F are each independently selected from C , 
CRO , and N , wherein B and F cannot both be N ; 

[ 0015 ] D is N , NR " , O , CRO or C ( R ) ; 
[ 0016 ] E is N , NR² , CR or C ( R ) z ; 
[ 0017 ) W is N , NR² , CR or C ( R ) ; 
[ 0018 ] X is N , NR ? , O , CR or C ( R ) 2 ; 
[ 0019 ] Y and Z are each independently selected from C , 
CRO , and N , wherein Y and Z cannot both be N ; 

10020 ] V is C or CR . 
[ 0021 ] or when Z is C or CR , V is C , CR " , or N ; 
[ 0022 ] wherein when the ring formed by X , Y , Z , V and W 

mm ma 
R2 
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then R2 is OR® , SR8 , ( CH2 ) , ORS , - ( CH2 ) O ( CH2 ) 
„ R8 , ( CH2 ) , R8 and ( CH2 ) , N ( R " ) R10 ; and wherein R2 is 
independently substituted with 0 - 5 R ' ; 
[ 0023 ] m and n are independently integers selected from 

0 - 4 ; 
[ 0024 ] p is an integer selected from 2 - 4 ; 
[ 0025 ] each occurrence of the bond “ - - - ” is either a 

single bond or a double bond ; 
[ 0026 ] each occurrence of R , R ? , R , and Rs are each 

independently selected from : 
[ 0027 ] halogen , — R , OR , NO2 , - NCS , CN , 

CF3 , OCF3 , SiRz , — N ( R ) 2 , SR , SOR , 
SOR , SO2N ( R ) 2 , SO3R , ( CR2 ) 1 - 3R , 

- ( CR2 ) 1 - 3 - OR , ( CR2 ) - 3 - C ( O ) NR ( CR2 ) 0 - 3R , 
( CR2 ) o - 3 - C ( O ) NR ( CR2 ) - 3OR , C ( O ) R , ( O ) C 

( O ) R , C ( O ) CH C ( O ) R , C ( S ) R , C ( S ) OR , 
C ( O ) OR , - C ( O ) C ( O ) OR , - C ( O ) C ( O ) N ( R ) 2 , 

- OC ( O ) R , C ( O ) N ( R ) 2 , OC ( O ) N ( R ) 2 , C ( S ) N 
( R ) 2 , ( CR2 ) o - 3NHC ( O ) R , - N ( R ) N ( R ) COR , - N ( R ) 
N ( R ) C ( O ) OR , — N ( R ) N ( R ) CON ( R ) 2 , — N ( R ) SOR , 
— N ( R ) SO , N ( R ) 2 , — N ( R ) C ( O ) OR , — N ( R ) C ( O ) R , 

N ( R ) C ( S ) R , — N ( R ) C ( O ) N ( R ) 2 , — N ( R ) C ( S ) N ( R ) 2 , 
- N ( COR ) COR , — N ( OR ) R , C NH ) N ( R ) 2 , 

C ( O ) N ( OR ) R , C ( = NOR ) R , OP ( O ) ( OR ) , 
— P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0028 ] R * is absent or is selected from : 
[ 0029 ] halogen , — R , OR , — NO2 , NCS , CN , 

CF3 , OCF3 , SiRz , - N ( R ) 2 , SR , SOR , 
SO , R , SO , N ( R ) 2 , SO , R , ( CR2 ) 1 - 3R , 
( CR2 ) 1 - 3 — OR , ( CR2 ) 0 - 3 - C ( O ) NR ( CR2 ) - 3R , 
( CR20 - 3 - C ( O ) NR ( CR2 ) - 3R , C ( O ) R , ( 0 ) C 

( O ) R , C ( O ) CH C ( O ) R , C ( S ) R , C ( S ) OR , 
C ( O ) OR , - C ( O ) C ( O ) OR , - C ( O ) C ( O ) N ( R ) 2 , 
OC ( O ) R , C ( O ) N ( R ) 2 , _ OC ( O ) N ( R ) 2 , - C ( S ) N 

( R ) 2 , ( CR2 ) - 3NHC ( O ) R , - N ( R ) N ( R ) COR , - N ( R ) 
N ( R ) C ( O ) OR , — N ( R ) N ( R ) CON ( R ) 2 , — N ( R ) SO , R , 
- N ( R ) SO , N ( R ) 2 , — N ( R ) C ( O ) OR , — N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , — N ( R ) C ( O ) N ( R ) 2 , - N ( R ) C ( S ) N ( R ) 2 , 
- N ( COR ) COR , N ( OR ) R , CEENH ) N ( R ) 2 , 

C ( O ) N ( OR ) R , CE NOR ) R , OP ( O ) ( OR ) 2 , 
— P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0030 ] each R is independently - H or ( C1 - C6 ) alkyl ; 
[ 0031 ] each R ' is independently — H or ( C1 - C6 ) alkyl ; 
[ 0032 ] each R8 is independently ( C1 - C6 ) alkyl , - ( C3 

C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , or 5 - to 10 - membered 
heteroaryl , wherein each occurrence of R is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0033 ] each R10 is independently ( C3 - C10 ) - cycloalkyl , 
3 - to 10 - membered heterocyclyl - , ( C6 - C10 ) - aryl , or 5 - to 
10 - membered heteroaryl , wherein each occurrence of R10 
is independently substituted with 0 - 5 R ' ; 

[ 0034 ] each R is independently selected from : 
[ 0035 ] H , 
[ 0036 ] ( C1 - C12 ) - aliphatic - , 
[ 0037 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0038 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0039 ] [ ( C3 - C10 - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0040 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0041 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 ( C1 - C12 ) - aliphatic - , 
[ 0042 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 — ( C1 - C12 ) - ali 

phatic - , 
[ 0043 ] ( C6 - C10 ) - aryl - , 
[ 0044 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 

[ 0045 ] ( C6 - C10 ) - aryl - 0 — ( C1 - C12 ) aliphatic - , 
[ 0046 ] ( C6 - C10 ) - aryl - N ( R " ) ( C1 - C12 ) aliphatic - , 
[ 0047 ] 3 - to 10 - membered heterocyclyl - , 
[ 0048 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0049 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0050 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) – ( C1 

C12 ) aliphatic - , 
[ 0051 ] 5 - to 10 - membered heteroaryl - , 
[ 0052 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0053 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 
[ 0054 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 

C12 ) - aliphatic - ; 
0055 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO , , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0056 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0057 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0058 ] wherein each occurrence of R ' is independently 
selected from halogen , R " , - OR " , oxo , CHLOR " , 
CH NR " 2 , - C ( O ) N ( R " ) 2 , C ( O ) OR " , NO2 , 

- NCS , CN , CF3 , OCF , and N ( R " ) 2 ; 
[ 0059 ] wherein each occurrence of R " is independently 

selected from H , ( C1 - C6 ) - alkyl , — ( C1 - C6 ) - aliphatic , 
( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 
( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 
C6 ) - alkyl - , and ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 3 substituents selected from : halogen , Rº , 
- OR " , oxo , CHOR " , CH NR° 2 , - C ( O ) N ( Rº ) 2 , 

C ( O ) OR ' , - NO2 , NCS , CN , 
[ 0060 ] CF3 , OCF3 and — N ( Rº ) 2 , wherein each 

occurrence of Rº is independently selected from : ( C1 
C6 ) - aliphatic , ( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered het 
erocyclyl , 5 - to 10 - membered heteroaryl - , and ( C6 - C10 ) 
aryl - . 

[ 0061 ] Some embodiments of this application provide a 
compound of formula I : 

R 3 4m 

8 No 
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[ 0062 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0063 ] U and the two carbon atoms designated by a and 
B together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

[ 0064 ] A is C , CR " , or N ; 
[ 0065 ] B and F are each independently selected from C , 
CR , and N , wherein B and F cannot both be N ; 

[ 0066 ] D is N , NR ? , O , CR or C ( R ) 2 ; 
[ 0067 ] E is N , NR ” , CR or C ( R ) 2 ; 
[ 0068 ] W is N , NRP , CR or C ( R ) ) ; 
[ 0069 ] X is N , NR ? , O , CR or C ( R ) 2 ; 
[ 0070 ] Y and Z are each independently selected from C , 
CRO , and N , wherein Y and Z cannot both be N ; 

10071 ] V is C or CR " , 
[ 0072 ] or when Z is C or CR , V is C , CRÓ , or N ; 
[ 0073 ] wherein when the ring formed by X , Y , Z , V and W 

mm 

' N R2 , 

then R2 is ORS , SRS , ( CH2 ) , ORS , - ( CH2 ) , O ( CH2 ) 
„ R8 , ( CH2 ) , R8 and ( CH2 ) , N ( R " ) R10 ; and wherein R2 is 
independently substituted with 0 - 5 R ' ; 
[ 0074 ] m and n are independently integers selected from 

0 - 4 ; 
[ 0075 ] p is an integer selected from 2 - 4 ; 
[ 0076 ] each occurrence of the bond “ - - - ” is either a 

single bond or a double bond ; 
[ 0077 ] each occurrence of R ' R ? , R4 , and Rs are each 

independently selected from : 
[ 0078 ] halogen , R , OR , NO2 , NCS , CN , 

CF3 , OCF3 , SiR3 , — N ( R ) 2 , SR , SOR , 
SOR , SO , N ( R ) 2 SO3R , ( CR2 ) 1 - 3R , 
( CR2 ) 1 - 3 OR , ( CR2 ) - 3 C ( O ) NR ( CR2 ) - 3R , 
( CR20 - 3 - C ( O ) NR ( CR2 ) - 3R , - C ( O ) R , ( O ) C 

( O ) R , C ( O ) CH C ( O ) R , C ( S ) R , C ( S ) OR , 
C ( O ) OR , ( O ) C ( O ) OR , ( O ) C ( O ) N ( R ) 2 , - OC 

( O ) R , - C ( O ) N ( R ) 2 , OC ( O ) N ( R ) 2 , C ( S ) N ( R ) 2 , 
( CR2 ) o - 3NHC ( O ) R , - N ( R ) N ( R ) COR , - N ( R ) N ( R ) 

C ( O ) OR , — N ( R ) N ( R ) CON ( R ) 2 — N ( R ) SO , R , 
- N ( R ) SO , N ( R ) 2 , - N ( R ) C ( O ) OR , - N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , — N ( R ) C ( O ) N ( R ) 2 , - N ( R ) C ( S ) N ( R ) 2 , 
- N ( COR ) COR , - N ( OR ) R , C NH ) N ( R ) 2 , 
- C ( O ) N ( OR ) R , CONOR ) R , OP ( O ) ( OR ) , 
— P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0079 ] R3 is absent or is selected from : 
[ 0080 ] halogen , R , OR , - NO2 , - NCS , CN , 

CF3 , OCF3 , SiRz , — N ( R ) 2 , — SR , SOR , 
SOR , SO N ( R ) 2 , SO3R , ( CR2 ) 1 - 3R , 
( CR2 ) 1 - 3 OR , ( CR20 - 3 - C ( O ) NR ( CR2 ) . - 3R , 
( CR2 ) 0 - 3 C ( O ) NR ( CR2 ) - 3R , C ( O ) R , ( O ) C 

( O ) R , C ( O ) CH C ( O ) R , C ( S ) R , C ( S ) OR , 
C ( O ) OR , ( O ) C ( O ) OR , ( O ) C ( O ) N ( R ) 2 , OC 

( O ) R , - C ( O ) N ( R ) 2 , OC ( O ) N ( R ) 2 , C ( S ) N ( R ) 2 , 
( CR2 ) - 3NHC ( O ) R , — N ( R ) N ( R ) COR , — N ( R ) N ( R ) 

C ( O ) OR , — N ( R ) N ( R ) CON ( R ) 2 , - N ( R ) SOR , 

- N ( R ) SO , N ( R ) 2 , — N ( R ) C ( O ) OR , — N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , — N ( R ) C ( O ) N ( R ) 2 , — N ( R ) C ( S ) N ( R ) 2 , 
— N ( COR ) COR , NORR , CINH ) N ( R ) , 

C ( O ) N ( OR ) R , CENOR ) R , OP ( O ) ( OR ) 2 , 
P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0081 ] each Ró is independently — H or ( C1 - C6 ) alkyl ; 
[ 0082 ] each R ' is independently — H or ( C1 - C6 ) alkyl ; 
[ 0083 ] each R $ is independently ( C1 - C6 ) alkyl , - ( 3 
C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , or 5 - to 10 - membered 
heteroaryl , wherein each occurrence of R8 is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0084 ] each R1° is independently ( C3 - C10 ) - cycloalkyl , 
3 - to 10 - membered heterocyclyl - , ( C6 - C10 ) - aryl , or 5 - to 
10 - membered heteroaryl , wherein each occurrence of R10 
is independently substituted with 0 - 5 R ' ; 

[ 0085 ] each R is independently selected from : 
[ 0086 ] H — , 
[ 0087 ] ( C1 - C12 ) - aliphatic - , 
[ 0088 ] ( C3 - C10 ) - cycloalkyl - , 
10089 ) ( C3 - C10 ) - cycloalkenyl - , 
[ 0090 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0091 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0092 ] [ ( C3 - C10 ) - cycloalkyl ] - 04 ( C1 - C12 ) - aliphatic - , 
[ 0093 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 ( C1 - C12 ) - ali 

phatic - , 
[ 0094 ] ( C6 - C10 ) - aryl - , 
[ 0095 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
10096 ) ( C6 - C10 ) - aryl - O ( C1 - C12 ) aliphatic - , 
[ 0097 ] ( C6 - C10 ) - aryl - N ( R ” ) – ( C1 - C12 ) aliphatic - , 
[ 0098 ] 3 - to 10 - membered heterocyclyl - , 
[ 0099 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0100 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0101 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) ( C1 
C12 ) aliphatic 

[ 0102 ] 5 - to 10 - membered heteroaryl - , 
[ 0103 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0104 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 
[ 0105 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 
C12 ) - aliphatic - ; 

[ 0106 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0107 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0108 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0109 ] wherein each occurrence of R ' is independently 
selected from halogen , R " , - OR " , oxo , CHLOR " , 
- CH NR " , C ( O ) N ( R " ) 2 , C ( O ) OR " , NO2 , 
— NCS , CN , — CF3 , - OCFz and — N ( R " ) 2 ; 

[ 0110 ] wherein each occurrence of R " is independently 
selected from H , - ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
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to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 — ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - . 

[ 0111 ] Some embodiments of this application provide a 
compound of formula I : 

DHE - - 

Y? 
XW V R , 

[ 0112 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0113 ] U and the two carbon atoms designated by a and ß 
together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

[ 0114 ] A is C , CRO , or N ; 
[ 0115 ] B and F are each independently selected from C , 
CRO , and N , wherein B and F cannot both be N ; 

[ 0116 ] D is N , NR " , O , CR or C ( R ) z ; 
[ 0117 ] E is N , NR ” , CR or C ( R ) ; 
[ 0118 ] . W is N , NR ? , CR or C ( R ) ; 
[ 01191 X is N , NR ? , O , CR or C ( R ) ; 
[ 0120 ] Y and Z are each independently selected from C , 
CR " , and N , wherein Y and Z cannot both be N ; 

[ 0121 ] V is C or CR , 
[ 0122 ] or when Z is C or CRÓ , V is C , CR " , or N ; 
[ 0123 ] wherein when the ring formed by X , Y , Z , V and W 

C ( O ) OR , - N ( R ) N ( R ) CON ( R ) 2 , N ( R ) SO , R , 
- N ( R ) SO , N ( R ) 2 , — N ( R ) C ( O ) OR , — N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , - N ( R ) C ( O ) N ( R ) 2 , - N ( R ) C ( S ) N ( R ) 2 , 
- N ( COR ) COR , — N ( OR ) R , CENH ) N ( R ) 2 , 

C ( O ) N ( OR ) R , CENOR ) R , OP ( O ) ( OR ) 2 , 
— P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0128 ] Rº is absent or is selected from : 
[ 0129 ] halogen , R , OR , - NO2 , - NCS , CN , 

CF3 , OCF3 , N ( R ) 2 , SR , SOR , SO , R , 
SO2N ( R ) 2 , SO3R , ( CR2 ) 1 - 3R , ( CR ) 1 - 3 — OR , 
( CR20 - 3 - C ( O ) NR ( CR20 - 3R , ( CR2 ) 0 - 3 - C ( O ) 

NR ( CR2 ) o - 3OR , - C ( O ) R , ( O ) C ( O ) R , - C ( O ) CH C 
( O ) R , C ( S ) R , C ( S ) OR , - C ( O ) OR , ( O ) C ( O ) 
OR , ( O ) C ( O ) N ( R ) , OC ( O ) R , C ( O ) N ( R ) 2 , 
- OC ( O ) N ( R ) 2 , C ( S ) N ( R ) 2 , — ( CR2 ) O - 3NHC ( O ) R , 
— N ( R ) N ( R ) COR , — N ( R ) N ( R ) C ( O ) OR , — N ( R ) N ( R ) 
CON ( R ) 2 , - N ( R ) SO , R , - N ( R ) SO , N ( R ) 2 , - N ( R ) C 
( O ) OR , - N ( R ) C ( O ) R , - N ( R ) C ( S ) R , - N ( R ) C ( O ) N 
( R ) 2 , - N ( R ) C ( S ) N ( R ) 2 , - N ( COR ) COR , - N ( OR ) R , 

C NH ) N ( R ) 2 , C ( O ) N ( OR ) R , — C ( NOR ) R , 
OP ( O ) ( OR ) 2 , — P ( O ) ( R ) 2 . — P ( O ) ( OR ) 2 , and 

- P ( O ) ( H ) ( OR ) ; 
[ 0130 ] each R is independently — H or ( C1 - C6 ) alkyl ; 
[ 0131 ] each R ' is independently — H or ( C1 - C6 ) alkyl ; 
[ 0132 ] each R $ is independently — ( C1 - C6 alkyl , — ( C3 
C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , or 5 - to 10 - membered 
heteroaryl , wherein each occurrence of R8 is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0133 ] each R is independently selected from : 
10134 ] H 
[ 0135 ] ( C1 - C12 ) - aliphatic - , 
[ 0136 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0137 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0138 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0139 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0140 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 — ( C1 - C12 ) - aliphatic - , 
[ 0141 ] [ ( C3 - C10 ) - cycloalkenyl ] - 04 ( C1 - C12 ) - ali 

phatic - , 
[ 0142 ] ( C6 - C10 ) - aryl - , 
[ 0143 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0144 ] ( C6 - C10 ) - aryl - 0 ( C1 - C12 ) aliphatic - , 
[ 0145 ] 3 - to 10 - membered heterocyclyl - , 
[ 0146 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic , 
[ 0147 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0148 ] 5 - to 10 - membered heteroaryl - , 
[ 0149 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , and 
[ 0150 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; 
[ 0151 ] wherein said heterocyclyl has 1 - 4 heteroatoms 

independently selected from N , NH , O , S , SO , and SO2 , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0152 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0153 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 

mano 
R ? , 

then R2 is ORS , SRS , or - ( CH2 ) , OR® ; 
[ 0124 ] m and n are each independently an integer selected 

from 0 - 4 ; 
[ 0125 ] each occurrence of the bond “ - - - ” is either a 

single bond or a double bond ; 
[ 0126 ] each occurrence of R ' , R ? , R4 , and Rs are each 

independently selected from : 
[ 0127 ] halogen , R , OR , NO2 , NCS , CN , 

CF3 , OCF3 , SiR3 , N ( R ) 2 , SR , SOR , 
SO _ R , SO N ( R ) 2 , SOZR , ( CR2 ) - 3R , 
( CR2 ) 1 - 3 OR , — ( CR20 - 3 — C ( O ) NR ( CR20 - 3R , 
( CR20 - 3 - C ( O ) NR ( CR2 ) - 3R , - C ( O ) R , ( O ) C 

( O ) R , C ( O ) CH _ C ( O ) R , C ( S ) R , C ( S ) OR , 
- C ( O ) OR , ( O ) C ( O ) OR , ( O ) C ( O ) N ( R ) 2 , OC 
( O ) R , C ( O ) N ( R ) 2 , OC ( O ) N ( R ) , C ( S ) N ( R ) 2 , 

( CR2 ) o - 3NHC ( O ) R , N ( R ) N ( R ) COR , - N ( R ) N ( R ) 
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[ 0161 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , wherein 
R2 is ORS , SRS , or — ( CH2 ) , OR® , wherein R2 is 
independently substituted with 0 - 5 R ' and wherein m , n , 
R ' R ” , R4 , R? , R? , and R $ are as defined in formula I . 

[ 0162 ] In another aspect , the present invention provides a 
compound of formula IV : 

to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 - 
to 10 - membered heterocyclyl ; 

[ 0154 ] wherein each occurrence of R ' is independently 
selected from halogen , — R " , - OR " , oxo , _ CHQOR " , 
CH NR " 2 , C ( O ) N ( R " ) 2 , C ( O ) OR " , — NO2 , 

- NCS , CN , CF3 , OCF , and — N ( R " ) 2 ; 
[ 0155 ] wherein each occurrence of R " is independently 

selected from H , — ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 — ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 — ( C1 - C6 ) - alkyl - . 

[ 0156 ] In another aspect , the present invention provides a 
compound of formula II : 

IV 
R6 

R3 

( R ) 

R6 

( R ' ) 

ZZ 
[ 0163 ] or a pharmaceutically acceptable salt , hydrate , sol 

vate , polymorph , isomer , or combination thereof , wherein 
R ? is – ( CH2 ) , O ( CH2 ) , Rº , – ( CH2 ) , R or 
[ 0164 ] ( CH2 ) , N ( R " ) R10 , wherein R2 is indepen 

dently substituted with 0 - 5 R ' and wherein m , n , p , R ' , 
R ? , R4 , RS , RO , RS , RIO , and R " are as defined herein . 

[ 0165 ] In another aspect , the present invention provides a 
compound of formula V : [ 0157 ] or a pharmaceutically acceptable salt , hydrate , sol 

vate , polymorph , isomer , or combination thereof , wherein 
m , R2 , RS , R4 , R and R are as defined in formula I . 

[ 0158 ] In another aspect , the present invention provides a 
compound of formula III : E D - - - - 

III 

( R ' ) m 

RO 

[ 0159 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , wherein 
m , R ' , R2 , R3 , R4 , R and R are as defined in formula I . 

[ 0160 ] In another aspect , the present invention provides a 
compound of formula IV : 

IV 

[ 0166 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0167 ] U and the two carbon atoms designated by a and 
B together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

[ 0168 ] A is C , CRÓ , or N ; 
[ 0169 ] B and F are each independently selected from C , 
CRO , and N , wherein B and F cannot both be N ; 

[ 0170 ] D is N , NR ? , O , CR or C ( R ) z ; 
[ 0171 ] E is N , NR ” , CR or C ( R ) ; 
[ 0172 ] W is N , NR , CR or C ( R ) 2 ; 
[ 0173 ] X is N , NR , O , CR or C ( RO ) 2 ; 
[ 0174 ] Y and Z are each independently selected from C , 
CR " , and N , wherein Y and Z cannot both be N ; 

[ 0175 ] V is C or CR " , 
[ 0176 ] or when Z is C or CR? , V is C , CR “ , or N ; 
[ 0177 ] wherein when the ring formed by X , Y , Z , V and W 

Se puede encou 
( R ' ) m 

HR , 
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membered heteroaryl , ( C3 - C6 ) cycloalkyl , ( C1 - C6 ) 
alkyl - ( C3 - C6 ) cycloalkyl , C ( O ) - ( C6 - C10 ) aryl , 

then R2 is ORS , SRS , ( CH2 ) , ORS , ( CH2 ) , O ( CH2 ) 
„ R8 , - ( CH ) , R and ( CH2 ) , N ( R " ) R10 ; and wherein R² is 
independently substituted with 0 - 5 R ' ; 
[ 0178 ] m and n are independently integers selected from ream 

Kokko 
? 
KD Han 0 - 4 ; 

R7 

ma 
- R79 - R7 , and 

mm man 
R7 ; 

min 

[ 0179 ] p is an integer selected from 2 - 4 ; 
10180 ] each occurrence of the bond “ - - - ” is either a 

single bond or a double bond ; 
[ 0181 ] each occurrence of R ' R ? , R4 , and Rs are each 

independently selected from : 
[ 0182 ] halogen , R , OR , NO2 , NCS , CN , 

CF3 , OCF3 , SiRz , - N ( R ) 2 , — SR , — SOR , 
SOR , SO , N ( R ) 2 , SOR , ( CR2 ) 1 - 3R , 

- ( CR2 ) 1 - 3OR , — ( CR2 ) 1 - 30 ( CR2 ) 1 - 3 — R , — ( CR2 ) o 
3 — C ( O ) NR ( CR2 ) . - 3R , ( CR20 - 3 — C ( O ) NR ( CR2 ) . 
3OR , C ( O ) R , - ( 0 ) C ( O ) R , — ( O ) CH , C ( O ) R , 

C ( S ) R , C ( S ) OR , - C ( O ) OR , ( O ) C ( O ) OR , 
- ( 0 ) C ( O ) N ( R ) 2 , OC ( O ) R , - C ( O ) N ( R ) 2 , OC ( O ) 

N ( R ) 2 , C ( S ) N ( R ) 2 , ( CR2 ) 0 - 3NHC ( O ) R , - N ( R ) N 
( R ) COR , - N ( R ) N ( R ) C ( O ) OR , - N ( R ) N ( R ) CON ( R ) 
2 , — N ( R ) SOR , - N ( R ) SO N ( R ) 2 , - N ( R ) C ( O ) OR , 
— N ( R ) C ( O ) R , — N ( R ) C ( S ) R , — N ( R ) C ( O ) N ( R ) 2 , 
- N ( R ) C ( S ) N ( R ) 2 , N ( COR ) COR , - N ( OR ) R , 
C NH ) N ( R ) 2 , - C ( O ) N ( OR ) R , CENOR ) R , 
OP ( O ) ( OR ) 2 , — P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , — P ( O ) ( H ) 

( OR ) , C = C — R® , CH2CF3 , and CHFz ; 
[ 0183 ] each occurrence of R8 is H , ( C1 - C6 ) alkyl , 

( C3 - C6 ) cycloalkyl , ( C1 - C6 ) alkyl - ( C3 - C6 ) 
cycloalkyl , ( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , ( C6 - C10 ) 
aryl , - 5 - 10 membered heteroaryl , or — ( C1 - C6 ) alkyl - 5 
10 membered heteroaryl ; 
[ 0184 ] wherein each R8 excluding — H and — ( C1 - C6 ) 

alkyl is independently substituted by 0 - 5 of - halogen , 
- ( C1 - C6 ) alkyl , CF3 , OCF3 , or 0 - ( C1 - C6 ) 
alkyl ; 

[ 0185 ] R3 is absent or is selected from : 
[ 0186 ] halogen , — R , OR , NO2 , — NCS , — CN , 

CF3 , OCF3 , - N ( R ) 2 , SR , SOR , SO , R , 
SO , N ( R ) 2 , SOZR , ( CR2 ) 1 - 3R , ( CR2 ) 1 - 3 — OR , 

- ( CR20 - 3 - C ( O ) NR ( CR20 - 3R , — ( CR20 - 3 — C ( O ) 
NR ( CR20 - 3OR , - C ( O ) R , ( O ) C ( O ) R , - C ( O ) CH2C 
( O ) R , C ( S ) R , - C ( S ) OR , C ( O ) OR , ( O ) C ( O ) 
OR , ( O ) C ( O ) N ( R ) , OC ( O ) R , - C ( O ) N ( R ) 2 , 
OC ( O ) N ( R ) 2 , C ( S ) N ( R ) 2 , ( CR2 ) 0 - 3NHC ( O ) R , 

- N ( R ) N ( R ) COR , - N ( R ) N ( R ) C ( O ) OR , — N ( R ) N ( R ) 
CON ( R ) 2 , - N ( R ) SO , R , - N ( R ) SO , N ( R ) 2 , N ( R ) C 
( O ) OR , N ( R ) C ( O ) R , — N ( R ) C ( S ) R , - N ( R ) C ( O ) N 
( R ) 2 , — N ( R ) C ( S ) N ( R ) 2 , — N ( COR ) COR , — N ( OR ) R , 
CCNH ) N ( R ) 2 , C ( O ) N ( OR ) R , CONOR ) R , 

- OP ( O ) ( OR ) 2 , — P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , - P ( O ) ( H ) 
( OR ) , C = C — R ” , COOME , COOEt , ( C1 - C6 ) alkyl 
C = C - R10 , CH , OR10 , and CH 0 CH - R10 ; 

[ 0187 ] wherein each of Rº is selected from H , ( C1 
C6 ) alkyl , ( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , 

( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , ( C1 - C6 ) alkyl - 5 - 10 

[ 0188 ] wherein each Rº is independently substituted with 
| 0 - 5 R ' ; 
101891 wherein each occurrence of R1 is independently 

selected from - halogen , — CF3 , - OCF3 , — OMe , - ( C6 
C10 ) aryl , ( C1 - C6 ) alkyl , and - 5 to 10 membered het 
eroaryl , 

[ 0190 ] wherein R10 is selected from — H , ( C1 - C6 ) 
alkyl , ( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , 
— ( C3 - C6 ) cycloalkyl , CH2 – ( C3 - C6 ) cycloalkyl , 
- CH2 - ( C6 - C10 ) aryl , and - CH2 - 5 - 10 - membered het 
eroaryl , 

[ 0191 ] wherein each R10 is independently substituted with 
0 - 5 R ' ; 

[ 0192 ] wherein R , is selected from ( C1 - C6 ) alkyl , 
- ( C3 - C6 ) cycloalkyl , - 5 to 10 membered heteroaryl , 

( C6 - C10 ) aryl , ( C6 - C10 ) aryl - ( C1 - C6 ) alkyl , and - 5 to 
10 membered heteroaryl - ( C1 - C6 ) alkyl , and - 5 - 10 mem 
bered heteroaryl , 

[ 0193 ] wherein each R7 is independently substituted with 
0 - 5 R ' ; 

[ 0194 ] each R is independently — H or ( C1 - C6 ) alkyl ; 
[ 0195 ] each R ' is independently - H or ( C1 - C6 ) alkyl ; 
[ 0196 ] each R8 is independently ( C1 - C6 ) alkyl , — ( C3 
C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , or 5 - to 10 - membered 
heteroaryl , wherein each occurrence of R8 is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0197 ] each Riº is independently ( C3 - C10 ) - cycloalkyl , 
3 - to 10 - membered heterocyclyl - , ( C6 - C10 ) - aryl , or 5 - to 
10 - membered heteroaryl , wherein each occurrence of R10 
is independently substituted with 0 - 5 R ' ; 

[ 0198 ] each R is independently selected from : 
[ 0199 ] H , 
[ 0200 ] ( C1 - C12 ) - aliphatic - , 
[ 0201 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0202 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0203 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
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[ 0224 ] In another aspect , the present invention provides a 
compound of formula VI : 

VI 
RO 

( R ' ) m 

Az 

[ 0204 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - > 
[ 0205 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 ( C1 - C12 ) - aliphatic 
[ 0206 ] [ ( C3 - C10 ) - cycloalkenyl ] - O ( C1 - C12 ) - ali 

phatic - , 
[ 0207 ] ( C6 - C10 ) - aryl - , 
[ 0208 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0209 ] ( C6 - C10 ) - aryl - 0 — ( C1 - C12 ) aliphatic - , 
[ 0210 ] ( C6 - C10 ) - aryl - N ( R " ) ( C1 - C12 ) aliphatic - , 
[ 0211 ] 3 - to 10 - membered heterocyclyl - , 
[ 0212 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0213 ] ( 3 - to 10 - membered heterocyclyl ) - 0 ( C1 - C12 ) 

aliphatic - , 
[ 0214 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) — ( C1 
C12 ) aliphatic - , 

[ 0215 ] 5 - to 10 - membered heteroaryl - , 
[ 0216 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0217 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 
[ 0218 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) – ( C1 
C12 ) - aliphatic - ; 

[ 0219 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SOS , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0220 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0221 ] or when two R groups bound to the same atom , the ups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0222 ] wherein each occurrence of R ' is independently 
selected from halogen , — R " , - OR " , oxo , _ CHQOR " , 
CH NR " , C ( O ) N ( R " ) 2 , C ( O ) OR " , - NO2 , 

- NCS , CN , CF3 , OCF3 and - N ( R " ) 2 ; 
[ 0223 ] wherein each occurrence of R " is independently 

selected from H , ( C1 - C6 ) - alkyl , ( C1 - C6 ) - aliphatic , 
( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 
( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 — ( C1 
C6 ) - alkyl - , and ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 3 substituents selected from : halogen , - Rº , 
- OR " , oxo , CHQORO , CH _ N ( Rº ) , C ( O ) N ( R ) 2 , 

C ( O ) OR " , - NO2 , - NCS , CN , CF3 , OCF , and 
- N ( Rº ) 2 , wherein each occurrence of Rº is indepen 
dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0225 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0226 ] m is 0 - 3 ; 
[ 0227 ] each R is independently selected from : - halogen , 

OMe , C = C — RS , CN , CHF2 , CH CF3 , 
- CF3 , OCF3 , ( C1 - C6 ) alkyl , ( C6 - C10 ) aryl , 
- ( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , - 5 - 10 membered het 
eroaryl , ( C1 - C6 ) alkyl - 5 - 10 membered heteroaryl , and 
- ( C3 - C6 ) cycloalkyl ; 

[ 0228 ] wherein Røis H , ( C1 - C6 ) alkyl , ( C3 - C6 ) 
cycloalkyl , ( C1 - C6 ) alkyl - ( C3 - C6 ) cycloalkyl , 

( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , ( C6 - C10 ) aryl , 
- 5 - 10 membered heteroaryl , or — ( C1 - C6 ) alkyl - 5 - 10 
membered heteroaryl ; 

[ 0229 ] wherein each R8 excluding — H and ( C1 - C6 ) 
alkyl is independently substituted by 0 - 5 of - halogen , 

( C1 - C6 ) alkyl , CF3 , OCF3 , or 0 ( C1 - C6 ) 
alkyl ; 

[ 0230 ] R² is - halogen , ( CR2 ) 1 - 3OR , ( CR2 ) 1 - 3 - 0 
( CR2 ) 1 - 3R , — H , ( C1 - C6 ) alkyl , — ( C6 - C10 ) aryl , 
( C6 - C10 ) aryl - ( C1 - C6 ) alkyl - , - 5 - 10 membered het 
eroaryl , 5 - 10 membered heteroaryl - ( C1 - C6 ) alkyl - , or 
- OR " ; 
[ 0231 ] wherein each occurrence of R is independently 

selected from — H , ( C1 - C6 ) alkyl , ( C6 - C10 ) aryl - , 
- 5 - to 10 - membered heteroaryl , ( C6 - C10 ) - aryl - ( C1 
C12 ) aliphatic - , 5 - 10 membered heteroaryl - ( C6 - C10 ) 
alkyl - , or — ( C3 - C6 ) cycloalkyl ; 

[ 0232 ] wherein each R excluding — H and ( C1 - C6 ) 
alkyl is independently substituted by 0 - 5 of - halogen , 
- ( C1 - C6 ) alkyl , — CF3 , OCF3 , or O ( C1 - C6 ) 

alkyl , 
[ 0233 ] wherein Rº is selected from H , ( C1 - C6 ) alkyl , 

— ( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , - ( C1 - C6 ) 
alkyl - ( C6 - C10 ) aryl , ( C1 - C6 ) alkyl - 5 - 10 membered 
heteroaryl , ( C3 - C6 ) cycloalkyl , and ( C1 - C6 ) alkyl 
( C3 - C6 ) cycloalkyl ; 

[ 0234 ] wherein each Rº is independently substituted with 
0 - 5 Rll ; 

[ 0235 ] wherein each occurrence of R " is independently 
selected from - halogen , CF3 , OCF3 , OMe , - ( C6 
C10 ) aryl , ( C1 - C6 ) alkyl , and - 5 to 10 membered het 
eroaryl , 

[ 0236 ] R3 is selected from : - halogen , — CN , C = CR ” , 
COOMe , - COOEt , ( C1 - C6 ) alkyl - C = C — R10 , 
CH , 0 R1 , CH , 0CH , R10 
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( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 
C6 ) - alkyl - , or ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 5 substituents selected from : halogen , - Rº , 
- OR " , oxo , CHORO , CH _ N ( Rº ) 2 , - C ( O ) N ( Rº ) 2 , 
- C ( O ) OR ' , - NO2 , - NCS , CN , CF3 , OCF , and 
— N ( RO ) 2 , wherein each occurrence of Rº is indepen 
dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl . 

[ 0248 ] In another aspect , the present invention provides a 
compound of formula VII : ma 

R72 VII R7 , and po RON nu ma 
ma 

R7 ( R ' ) m 

[ 0237 ] wherein Rº is selected from — H , ( C1 - C6 ) alkyl , 
( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , — ( C1 - C6 ) 

alkyl - ( C6 - C10 ) aryl , ( C1 - C6 ) alkyl - 5 - 10 membered 
heteroaryl , ( C3 - C6 ) cycloalkyl , ( C1 - C6 ) alkyl - ( C3 
C6 ) cycloalkyl , and - C ( O ) - ( C6 - C10 ) aryl ; 

[ 0238 ] wherein each Rº is independently substituted with 
0 - 5 R11 ; 

[ 0239 ] wherein each occurrence of R11 is independently 
selected from - halogen , — CF3 , - OCF3 , — OMe , — C6 
C10 ) aryl , — ( C1 - C6 ) alkyl , and - 5 to 10 membered het 
eroaryl , 

[ 0240 ] wherein R10 is selected from — H , ( C1 - C6 ) 
alkyl , ( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , 

( C3 - C6 ) cycloalkyl , CH ( C3 - C6 ) cycloalkyl , 
CH - ( C6 - C10 ) aryl , and - CH2 - 5 - 10 - membered het 

eroaryl , 
[ 0241 ] wherein each R10 is independently substituted with 

0 - 5 R ' ; 
[ 0242 ] wherein R , is selected from ( C1 - C6 ) alkyl , 

( C3 - C6 ) cycloalkyl , - 5 to 10 membered heteroaryl , 
( C6 - C10 ) aryl , ( C6 - C10 ) aryl - ( C1 - C6 ) alkyl , and - 5 to 

10 membered heteroaryl - ( C1 - C6 alkyl , and - 5 - 10 mem 
bered heteroaryl ; wherein each R , is independently sub 
stituted with 0 - 5 R ' ; 

[ 0243 ] wherein R3 is substituted with 0 - 5 R ' ; 
[ 0244 ] each occurrence of R4 and RS is independently 

- H , - ( C1 - C6 jalkyl , or ( C1 - C6 ) alkyl - ( C6 - C10 ) aryl ; 
the ( C6 - C10 ) aryl being independently substituted with 
0 - 5 - halogen ; 

[ 0245 ] each R is independently — H or ( C1 - C6 ) alkyl ; 
[ 0246 ] wherein each occurrence of R ' is independently 

selected from halogen , R " , - OR " , oxo , CHOR " , 
CH NR " 2 , C ( O ) N ( R " ) 2 , C ( O ) OR " , — NO2 , 

- NCS , CN , CF3 , OCF3 and — N ( R " ) 2 ; 
[ 0247 ] wherein each occurrence of R " is independently 

selected from H , ( C1 - C6 ) - alkyl , ( C1 - C6 ) - aliphatic , 
( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 

[ 0249 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0250 ] m is 0 - 3 ; 
[ 0251 ] each R ' is independently selected from : - halogen , 

- OMe , C = C — R , CN , CHF2 , CH2CF3 , 
- CF3 , OCF3 , ( C1 - C6 ) alkyl , ( C6 - C10 ) aryl , 
- ( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , - 5 - 10 membered het 
eroaryl , ( C1 - C6 ) alkyl - 5 - 10 membered heteroaryl , and 

( C3 - C6 ) cycloalkyl ; 
[ 0252 ] wherein Rºis — H , ( C1 - C6 ) alkyl , ( C3 - C6 ) 

cycloalkyl , ( C1 - C6 ) alkyl - ( C3 - C6 ) cycloalkyl , 
( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , ( C6 - C10 ) aryl , 

- 5 - 10 membered heteroaryl , or — ( C1 - C6 ) alkyl - 5 - 10 
membered heteroaryl ; 

[ 0253 ] wherein each Rºexcluding — H and ( C1 - C6 ) 
alkyl is independently substituted by 0 - 5 of - halogen , 
- ( C1 - C6 ) alkyl , CF3 , OCF3 , or 0 ( C1 - C6 ) 

alkyl ; 
[ 0254 ] RP is – ( CH2 ) , ORS , or ( CH2 ) , O ( CH2 ) , RS , 
wherein each occurrence of R is independently — H , 
— ( C1 - C6 ) alkyl , ( C6 - C10 ) - aryl , 5 - to 10 - membered 

heteroaryl - , 5 - 10 membered heteroaryl - ( C1 - C6 ) alkyl - , 
( C3 - C6 ) cycloalkyl , ( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , or 

- ( C1 - C6 ) alkyl - ( C3 - C6 ) cycloalkyl ; 
[ 0255 ] wherein each R8 excluding — H and ( C1 - C6 ) 
alkyl is independently substituted by 0 - 5 of halogen , 

( C1 - C6 ) alkyl , CF3 , OCF3 , or O – ( C1 - C6 ) alkyl ; 
[ 0256 ] wherein n is an integer from 0 - 4 ; 
[ 0257 ] wherein R² is independently substituted with 0 - 5 
R ' ; 
[ 0258 ] R3 is selected from : - halogen , — CN , C = CR ” , 
COOM , COOEt , ( C1 - C6 ) alkyl - C = C — R10 , 
CHUOR ' , CHO CH? R10 
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( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 
C6 ) - alkyl - , and ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 5 R ' independently selected from : halogen , 
- Rº , - OR " , oxo , - CH2OR , 
[ 0272 ] CHÚN ( R° ) , C ( O ) N ( R° ) , C ( O ) OR° , 

- NO2 , - NCS , CN , CF3 , OCFz and — N ( Rº ) 2 , 
wherein each occurrence of Rº is independently 
selected from : 

[ 0273 ] ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cycloalkyl , 3 - to 
6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0274 ] In another aspect , the present invention provides a 
compound of formula VIII : 

ma 
R72 R7 , and nu ma 

VIII ma 
RON 

R7 

( R ! ) . 

[ 0259 ] wherein Rº is selected from H , ( C1 - C6 ) alkyl , 
( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , — ( C1 - C6 ) 

alkyl - ( C6 - C10 ) aryl , ( C1 - C6 ) alkyl - 5 - 10 membered 
heteroaryl , – ( C3 - C6 ) cycloalkyl , ( C1 - C6 ) alkyl - ( C3 
C6 ) cycloalkyl , and - C ( O ) - ( C6 - C10 ) aryl ; 

[ 0260 ] wherein each Rº is independently substituted with 
| 0 - 5 R11 , 
[ 0261 ] wherein R10 is selected from — H , ( C1 - C6 ) 

alkyl , ( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , 
( C3 - C6 ) cycloalkyl , CH2 ( C3 - C6 ) cycloalkyl , 
CH2 – ( C6 - C10 ) aryl , and CH2 - 5 - 10 - membered het 

eroaryl , 
[ 0262 ] wherein each R10 is independently substituted with 

0 - 5 R ' ; 
[ 0263 ] wherein each occurrence of R " is independently 

selected from - halogen , CF3 , OCF3 , OMe , ( C6 
C10 ) aryl , ( C1 - C6 ) alkyl , and - 5 to 10 membered het 
eroaryl , 

[ 0264 ] wherein R , is selected from ( C1 - C6 ) alkyl , 
( C3 - C6 ) cycloalkyl , - 5 to 10 membered heteroaryl , 
( C6 - C10 ) aryl , ( C6 - C10 ) aryl - ( C1 - C6 ) alkyl , and - 5 to 

10 membered heteroaryl - ( C1 - C6 ) alkyl , and - 5 - 10 mem 
bered heteroaryl ; 

[ 0265 ] wherein each R , is independently substituted with 
0 - 5 R ' ; 

[ 0266 ] wherein R3 is substituted with 0 - 5 R ' ; 
[ 0267 ] each occurrence of R * and R is independently — H 

or — ( C1 - C6 ) alkyl ; 
[ 0268 ] each Rº is independently — H or ( C1 - C6 ) alkyl ; 
[ 0269 ] wherein each occurrence of R ' is independently 

selected from halogen , — R " , — OR " , oxo , _ CH , OR " , 
CH , NR " , , C ( O ) N ( R " ) , C ( O ) OR " , — NO , 

— NCS , CN , CF3 , OCF3 and 
[ 0270 ] N ( R " ) 2 , OMe ; 

[ 0271 ] wherein each occurrence of R " is independently 
selected from H , ( C1 - C6 ) - alkyl , ( C1 - C6 ) - aliphatic , 
( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 

[ 0275 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0276 ] m is 0 - 3 ; 
[ 0277 ] each R is independently selected from : - halogen , 

- OMe , C = C — RS , CHF2 , CF3 , OCF3 , wherein 
R $ is H , ( C1 - C6 ) alkyl , ( C3 - C6 ) cycloalkyl , 
- ( C1 - C6 ) alkyl - ( C3 - C6 ) cycloalkyl , ( C1 - C6 ) alkyl 

( C6 - C10 ) aryl , — ( C6 - C10 ) aryl , - 5 - 10 membered het 
eroaryl , or ( C1 - C6 ) alkyl - 5 - 10 membered heteroaryl ; 
[ 0278 ] wherein each R8 excluding - H and ( C1 - C6 ) 

alkyl is independently substituted by 0 - 5 of - halogen , 
( C1 - C6 ) alkyl , CF3 , OCF3 , or 0 ( C1 - C6 ) 

alkyl ; 
[ 0279 ] R ’ is H , CH , OR , CH3 , CH2 - phenyl ; 

[ 0280 ] wherein each occurrence of R is independently 
selected from ( C1 - C6 ) alkyl , ( C6 - C10 ) aryl - , - 5 - to 
10 - membered heteroaryl , ( C6 - C10 ) - aryl - ( C1 - C12 ) ali 
phatic - , 5 - 10 membered heteroaryl - ( C6 - C10 ) alkyl - , or 

( C3 - C6 ) cycloalkyl ; 
[ 0281 ] wherein each R excluding - H and ( C1 - C6 ) 

alkyl is independently substituted by 0 - 5 of - halogen , 
( C1 - C6 ) alkyl , – CF3 , OCF3 , oro ( C1 - C6 ) 

alkyl , 
[ 0282 ] wherein each occurrence of R " is independently 

selected from - halogen , CF3 , OCF3 , Ome , ( C6 
C10 ) aryl , ( C1 - C6 ) alkyl , and - 5 to 10 membered het 
eroaryl , 

[ 0283 ] R3 is selected from : C = CR " , ( C1 - C6 ) alkyl 
C = C — R10 , CH - 0 - R10 , 
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- ( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , ( C6 - C10 ) aryl , 
- 5 - 10 membered heteroaryl , or — ( C1 - C6 ) alkyl - 5 - 10 
membered heteroaryl ; 

[ 0296 ] wherein each Rºexcluding - H and ( C1 - C6 ) 
alkyl is independently substituted by 0 - 5 of - halogen , 

( C1 - C6 ) alkyl , CF3 , OCF3 , or 0 ( C1 - C6 ) 
alkyl ; 

[ 0297 ] R2 is - H , CH ORS , CH3 , CH2 - phenyl , wherein 
each occurrence of R? is independently ( C1 - C6 alkyl , 
- ( C6 - C10 ) - aryl , 5 - to 10 - membered heteroaryl - , 5 - 10 
membered heteroaryl - ( C1 - C6 ) alkyl - , ( C3 - C6 ) cy 
cloalkyl , ( C1 - C6 ) alkyl - ( C6 - C10 ) aryl , or ( C1 - C6 ) 
alkyl - ( C3 - C6 ) cycloalkyl ; 

[ 0298 ] wherein each R8 excluding - H and ( C1 - C6 ) 
alkyl is independently substituted by 0 - 5 of - halogen , 

( C1 - C6 ) alkyl , CF3 , - OCF3 , or - O - C1 - C6 ) alkyl ; 
[ 0299 ] R3 is selected from : C = CR " , ( C1 - C6 ) alkyl 

C = C — R19 , 

[ 0284 ] wherein Rº is selected from — H , ( C1 - C6 ) alkyl , 
( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , ( C1 - C6 ) 

alkyl - ( C6 - C10 ) aryl , ( C1 - C6 ) alkyl - 5 - 10 membered 
heteroaryl , — ( C3 - C6 ) cycloalkyl , ( C1 - C6 ) alkyl - ( C3 
C6 ) cycloalkyl , and - C ( O ) - ( C6 - C10 ) aryl ; 

[ 0285 ] wherein each Rº is independently substituted with 
0 - 5 Rll ; 

[ 0286 ] wherein each occurrence of Rll is independently 
selected from - halogen , CF3 , - OCF3 , Ome , – ( C6 
C10 ) aryl , ( C1 - C6 ) alkyl , and - 5 to 10 membered het 
eroaryl , 

[ 0287 ] wherein R10 is selected from — H , ( C1 - C6 ) 
alkyl , ( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , 

( C3 - C6 ) cycloalkyl , CH2 ( C3 - C6 ) cycloalkyl , 
CH2 – ( C6 - C10 ) aryl , and CH2 - 5 - 10 - membered het 

eroaryl , 
[ 0288 ] wherein each R10 is independently substituted with 

0 - 5 R ' ; 
[ 0289 ] wherein R7 is selected from ( C1 - C6 ) alkyl , 

- ( C3 - C6 ) cycloalkyl , - 5 to 10 membered heteroaryl , 
( C6 - C10 ) aryl , ( C6 - C10 ) aryl - ( C1 - C6 ) alkyl , and - 5 to 

10 membered heteroaryl - ( C1 - C6 ) alkyl , and - 5 - 10 mem 
bered heteroaryl ; wherein each R , is independently sub 
stituted with 0 - 5 R ' ; 

[ 0290 ] each occurrence of R4 and RS is independently 
- H , ( C1 - C6 ) alkyl , or ( C1 - C6 ) alkyl - ( C6 - C10 ) aryl ; 
the ( C6 - C10 ) aryl being independently substituted with 
0 - 5 - halogen ; 

[ 0291 ] each R is independently — H or ( C1 - C6 ) alkyl . 
[ 0292 ] In another aspect , the present invention provides a 
compound of formula IX : 

KKK 
tatoto 
KDV R7 , 

Ym 
- R7 , - R7 , and 

- R7 maw 
R6 N 

/ / 

[ 0300 ] wherein Rº is selected from — H , ( C1 - C6 ) alkyl , 
- ( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , ( C1 - C6 ) 

alkyl - ( C6 - C10 ) aryl , ( C1 - C6 ) alkyl - 5 - 10 membered 
heteroaryl , ( C3 - C6 ) cycloalkyl , ( C1 - C6 ) alkyl - ( C3 
C6 ) cycloalkyl , and — C ( O ) - ( C6 - C10 ) aryl ; 

[ 0301 ] wherein each Rº is independently substituted with 
0 - 5 R " ; 

[ 0302 ] wherein R10 is selected from — H , ( C1 - C6 ) 
alkyl , ( C6 - C10 ) aryl , - 5 - 10 membered heteroaryl , 
— ( C3 - C6 ) cycloalkyl , CH , - ( C3 - C6 ) cycloalkyl , 
- CH2 - ( C6 - C10 ) aryl , and — CH2 - 5 - 10 - membered het 
eroaryl , 

[ 0303 ] wherein each R10 is independently substituted with 
0 - 5 R ' ; 

[ 0304 ] wherein each occurrence of R11 is independently 
selected from - halogen , CF3 , OCF3 , Ome , ( C6 
C10 ) aryl , ( C1 - C6 ) alkyl , and - 5 to 10 membered het 
eroaryl , 

[ 0305 ] wherein R , is selected from ( C1 - C6 ) alkyl , 
( C3 - C6 ) cycloalkyl , - 5 to 10 membered heteroaryl , 

R Z > 

[ 0293 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0294 ] each R is independently selected from : C1 , 
OMe , C = C — R ” , CHF2 , CF3 , and OCF3 ; 

[ 0295 ] wherein Rº is - H , ( C1 - C6 ) alkyl , ( C3 - C6 ) 
cycloalkyl , ( C1 - C6 ) alkyl - ( C3 - C6 ) cycloalkyl , 
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( C6 - C10 ) aryl , ( C6 - C10 ) aryl - ( C1 - C6 ) alkyl , and - 5 to 
10 membered heteroaryl - ( C1 - C6 ) alkyl , and - 5 - 10 mem 
bered heteroaryl ; 

[ 0306 ] wherein each R , is independently substituted with 
0 - 5 R ' ; 

[ 0307 ] wherein R3 is substituted with 0 - 5 R ' ; 
[ 0308 ] each occurrence of R4 and R is independently - H 

or ( C1 - C6 ) alkyl ; 
[ 0309 ] each R is independently - H or ( C1 - C6 ) alkyl . 
[ 0310 ] The present invention also provides pharmaceuti 
cal compositions that comprise a compound of formulae I , 
II , III , IV , V , VI , VII , VIII or IX or a pharmaceutically 
acceptable salt , hydrate , solvate , polymorph , isomer , or 
combination thereof . 
[ 0311 In some embodiments , compounds of formula I are 
GABA , a5 receptor positive allosteric modulators . In some 
embodiments , compounds of formula II are GABA , a5 
receptor positive allosteric modulators . In some embodi 
ments , compounds of formula III are GABA , a5 receptor 
positive allosteric modulators . In some embodiments , com 
pounds of formula W are GABA , a5 receptor positive 
allosteric modulators . In some embodiments , compounds of 
formula V are GABA , A5 receptor positive allosteric modu 
lators . In some embodiments , compounds of formula VI are 
GABA , a5 receptor positive allosteric modulators . Com 
pounds of formula I , II , III , IV , V , VI , VII , VIII , or IX can 
be used to treat the conditions described herein , such as 
through activity as GABA , a5 receptor positive allosteric 
modulators . 
[ 0312 ] In another aspect of the invention , there is provided 
a method for treating cognitive impairment associated with 
a CNS disorder in a subject in need of treatment or at risk 
of said cognitive impairment , the method comprising the 
step of administering to said subject a therapeutically effec 
tive amount of a compound of the invention or a pharma 
ceutically acceptable salt , hydrate , solvate , polymorph , iso 
mer , or combination thereof . In some embodiments , the 
CNS disorder with cognitive impairment includes , without 
limitation , age - related cognitive impairment , Mild Cogni 
tive Impairment ( MCI ) , amnestic MCI ( AMCI ) , Age - Asso 
ciated Memory Impairment ( AAMI ) , Age Related Cognitive 
Decline ( ARCD ) , dementia , Alzheimer ' s Disease ( AD ) , 
prodromal AD , post traumatic stress disorder ( PTSD ) , 
schizophrenia , bipolar disorder , amyotrophic lateral sclero 
sis ( ALS ) , cancer - therapy - related cognitive impairment , 
mental retardation , Parkinson ' s disease ( PD ) , autism spec 
trum disorders , fragile X disorder , Rett syndrome , compul 
sive behavior , and substance addiction . In another aspect of 
the invention , there is provided a method of preserving or 
improving cognitive function in a subject in need thereof , 
the method comprising the step of administering to said 
subject a therapeutically effective amount of a compound of 
the invention or a pharmaceutically acceptable salt , hydrate , 
solvate , polymorph , isomer , or combination thereof . In cer 
tain embodiments of the invention , a compound of the 
invention or a pharmaceutically acceptable salt , hydrate , 
solvate , polymorph , isomer , or combination thereof is 
administered every 12 or 24 hours . 
[ 0313 ] In another aspect of the invention , there is provided 
a method for treating brain cancers ( including brain tumors , 
e . g . , medulloblastomas ) , the method comprising the step of 
administering to said subject a therapeutically effective 
amount of a compound of the invention or a pharmaceuti - 
cally acceptable salt , hydrate , solvate , polymorph , isomer , or 

combination thereof . In another aspect of the invention , 
there is provided a method of preserving or improving 
cognitive function in a subject suffering from brain cancers 
( including brain tumors , e . g . , medulloblastomas ) , the 
method comprising the step of administering to said subject 
a therapeutically effective amount of a compound of the 
invention or a pharmaceutically acceptable salt , hydrate , 
solvate , polymorph , isomer , or combination thereof . In cer 
tain embodiments of the invention , a compound of the 
invention or a pharmaceutically acceptable salt , hydrate , 
solvate , polymorph , isomer , or combination thereof is 
administered every 12 or 24 hours . 
[ 0314 ] In some embodiments , the compounds and com 
positions of the present invention are for use as a medica 
ment . In some embodiments , the compounds and composi 
tions of the present invention are for use in treating cognitive 
impairment associated with a CNS disorder in a subject in 
need of treatment or at risk of said cognitive impairment . In 
some embodiments , the CNS disorder with cognitive 
impairment includes , without limitation , age - related cogni 
tive impairment , Mild Cognitive Impairment ( MCI ) , amnes 
tic MCI ( AMCI ) , Age - Associated Memory Impairment 
( AAMI ) , Age Related Cognitive Decline ( ARCD ) , demen 
tia , Alzheimer ' s Disease ( AD ) , prodromal AD , post trau 
matic stress disorder ( PTSD ) , schizophrenia , bipolar disor 
der , amyotrophic lateral sclerosis ( ALS ) , cancer - therapy 
related cognitive impairment , mental retardation , 
Parkinson ' s disease 
[ 0315 ] ( PD ) , autism spectrum disorders , fragile X disor 
der , Rett syndrome , compulsive behavior , and substance 
addiction . In some embodiments , the compounds and com 
positions of the present invention are for use as a medica 
ment in treating brain cancers ( including brain tumors , e . g . , 
medulloblastomas ) . In some embodiments , the compounds 
and compositions of the present invention are for use as a 
medicament in treating cognitive impairment associated 
with brain cancers ( including brain tumors , e . g . , medullo 
blastomas ) . 

[ 0316 ] In some embodiments , this application provides the 
use of a compound or composition described herein in the 
preparation of a medicament for the treatment of cognitive 
impairment associated with a CNS disorder in a subject in 
need of treatment or at risk of said cognitive impairment . In 
some embodiments , the CNS disorder with cognitive 
impairment includes , without limitation , age - related cogni 
tive impairment , Mild Cognitive Impairment ( MCI ) , amnes 
tic MCI ( AMCI ) , Age - Associated Memory Impairment 
( AAMI ) , Age Related Cognitive Decline ( ARCD ) , demen 
tia , Alzheimer ' s Disease ( AD ) , prodromal AD , post trau 
matic stress disorder ( PTSD ) , schizophrenia , bipolar disor 
der , amyotrophic lateral sclerosis ( ALS ) , cancer - therapy 
related cognitive impairment , mental retardation , 
Parkinson ' s disease ( PD ) , autism spectrum disorders , fragile 
X disorder , Rett syndrome , compulsive behavior , and sub 
stance addiction . In some embodiments , the compounds and 
compositions of the present invention are for use in the 
preparation of a medicament for the treatment of brain 
cancers ( including brain tumors , e . g . , medulloblastomas ) . In 
some embodiments , the compounds and compositions of the 
present invention are for use in the preparation of a medi 
cament for the treatment of cognitive impairment associated 
with brain cancers ( including brain tumors , e . g . , medullo 
blastomas ) . 
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[ 0324 ] FIG . 8 ( A ) - ( C ) are graphs showing the effect of 6 , 6 
dimethyl - 3 - ( 3 - hydroxypropyl ) thio - 1 - ( thiazol - 2 - yl ) - 6 , 7 - di 
hydro - 2 - benzothiophen - 4 ( 5H ) - one , as compared to vehicle 
dimethyl sulfoxide ( DMSO ) , in aged - impaired rats using a 
Morris water maze behavioral task . FIG . 8 ( A ) shows the 
escape latency ( i . e . , the average time in seconds rats took to 
find the hidden platform in the water pool ) during training in 
rats received 6 , 6 dimethyl - 3 - ( 3 - hydroxypropyl ) thio - 1 - ( thi 
azol - 2 - yl ) - 6 , 7 - dihydro - 2 - benzothiophen - 4 ( 5H ) - one and rats 
received vehicle DMSO ; FIG . 8 ( B ) shows the amount of 
time spent in target annulus and opposite annulus by rats 
received 6 , 6 dimethyl - 3 - ( 3 - hydroxypropyl ) thio - 1 - ( thiazol 
2 - yl ) - 6 , 7 - dihydro - 2 - benzothiophen - 4 ( 5H ) - one and rats 
received vehicle DMSO ; FIG . 8 ( C ) shows number of cross 
ing in target annulus and opposite annulus by rats received 
6 , 6 dimethyl - 3 - ( 3 - hydroxypropyl ) thio - 1 - ( thiazol - 2 - yl ) - 6 , 7 
dihydro - 2 - benzothiophen - 4 ( 5H ) - one and rats received 
vehicle DMSO . 

DETAILED DESCRIPTION OF THE 
INVENTION 

Definitions 

DETAILED DESCRIPTION OF THE FIGURES 
[ 0317 ] FIG . 1 is a graph depicting the effects of adminis 
tering methyl 3 , 5 - diphenylpyridazine - 4 - carboxylate on the 
spatial memory retention of ten aged - impaired ( AI ) rats in 
an eight - arm Radial Arm Maze ( RAM ) test . The black bars 
refer to rats treated with vehicle alone ; open bars refer to rats 
treated with methyl 3 , 5 - diphenylpyridazine - 4 - carboxylate at 
different doses ; hatched bar refers to rats treated with the 
combination of TB21007 and methyl 3 , 5 - diphe 
nylpyridazine - 4 - carboxylate . 
T0318 ] FIG . 2 is a graph showing the effect of methyl 
3 , 5 - diphenylpyridazine - 4 - carboxylate ( administered intra 
venously ) on the binding of Ro154513 in the hippocampus 
and cerebellum . Methyl 3 , 5 - diphenylpyridazine - 4 - carboxy 
late blocked the binding of Ro154513 in the hippocampus 
but did not affect binding of Ro15413 in the cerebellum . 
[ 0319 ] FIG . 3 is a graph showing dose - dependent GABA , 
a5 receptor occupancy by methyl 3 , 5 - diphenylpyridazine 
4 - carboxylate administered intravenously , with receptor 
occupancy determined either by the ratio between hip 
pocampus ( a region of high GABA , a5 receptor density ) 
exposure of RO 15 - 4513 and cerebellum ( a region with low 
GABA , a5 receptor density ) exposure of RO 15 - 4513 , or by 
using the GABA , a5 selective compound L - 655 , 708 ( 10 
mg / kg , i . v . ) to define full occupancy . 
[ 0320 ] FIG . 4 is a graph showing exposure occupancy 
relationships for methyl 3 , 5 - diphenylpyridazine - 4 - carboxy 
late in hippocampus . Methyl 3 , 5 - diphenylpyridazine - 4 - car 
boxylate occupies about 32 % of GABA , a5 receptors at 
exposures which are behaviorally active in aged - impaired 
rats . 
[ 0321 ] FIG . 5 is a graph depicting the effect of ethyl 
3 - methoxy - 7 - methyl - 9H - benzo [ f ] imidazo 1 , 5 - a ] [ 1 , 2 , 4 ] tri 
azolo [ 4 , 3 - d ] [ 1 , 4 ] diazepine - 10 - carboxylate on the spatial 
memory retention of ten aged - impaired ( AI ) rats in an 
eight - arm Radial Arm Maze ( RAM ) test . FIG . 5 shows the 
effect of ethyl 3 - methoxy - 7 - methyl - 9H - benzo [ f ] imidazo [ 1 , 
5 - a ] [ 1 , 2 , 4 ] triazolo [ 4 , 3 - d ] [ 1 , 4 ] diazepine - 10 - carboxylate on 
the spatial memory retention of ten aged - impaired ( AI ) rats 
in the RAM test , where the vehicle control was tested 3 
times , and the different doses of ethyl 3 - methoxy - 7 - methyl 
9H - benzo [ f ] imidazo [ 1 , 5 - a ] [ 1 , 2 , 4 ] triazolo [ 4 , 3 - d ] [ 1 , 4 ] diaz 
epine - 10 - carboxylate were tested twice ; In FIG . 5 , black 
bars refer to rats treated with vehicle alone and open bars 
refer to rats treated with ethyl 3 - methoxy - 7 - methyl - 9H 
benzo [ f ] imidazo [ 1 , 5 - a ] [ 1 , 2 , 4 ] triazolo [ 4 , 3 - d ] [ 1 , 4 ] diazepine 
10 - carboxylate at different doses . 
[ 0322 ] FIG . 6 is a graph showing the effect of ethyl 
3 - methoxy - 7 - methyl - 9H - benzo [ f ] imidazo [ 1 , 5 - a ] [ 1 , 2 , 4 ] tri 
azolo [ 4 , 3 - d ] [ 1 , 4 ] diazepine - 10 - carboxylate ( administered 
intravenously ) on the binding of Ro154513 in the hippocam 
pus and cerebellum . Ethyl 3 - methoxy - 7 - methyl - 9H - benzo 
[ fJimidazo [ 1 , 5 - a ] [ 1 , 2 , 4 ] triazolo [ 4 , 3 - d ] [ 1 , 4 ] diazepine - 10 
carboxylate blocked the binding of Ro154513 in the 
hippocampus but did not affect binding of Ro15413 in the 
cerebellum . 
[ 0323 ] FIG . 7 is a graph showing dose - dependent GABA , 
a5 receptor occupancy by ethyl 3 - methoxy - 7 - methyl - 9H 
benzo [ f ] imidazo [ 1 , 5 - a ] [ 1 , 2 , 4 ] triazolo [ 4 , 3 - d ] [ 1 , 4 ] diazepine 
10 - carboxylate administered intravenously , as calculated by 
the ratio between hippocampus ( a region of high GABA a5 
receptor density ) exposure of RO 15 - 4513 and cerebellum ( a 
region with low GABA a5 receptor density ) exposure of 
RO 15 - 4513 to define full occupancy . 

[ 0325 ] Unless otherwise defined herein , scientific and 
technical terms used in this application shall have the 
meanings that are commonly understood by those of ordi 
nary skill in the art . Generally , nomenclature used in con 
nection with , and techniques of , chemistry , cell and tissue 
culture , molecular biology , cell and cancer biology , neuro 
biology , neurochemistry , virology , immunology , microbiol 
ogy , pharmacology , genetics and protein and nucleic acid 
chemistry , described herein , are those well known and 
commonly used in the art . 
[ 0326 ] The methods and techniques of the present inven 
tion are generally performed , unless otherwise indicated , 
according to conventional methods well known in the art 
and as described in various general and more specific 
references that are cited and discussed throughout this 
specification . See , e . g . “ Principles of Neural Science , ” 
McGraw - Hill Medical , New York , N . Y . ( 2000 ) ; Motulsky , 
" Intuitive Biostatistics , ” Oxford University Press , Inc . 
( 1995 ) ; Lodish et al . , “ Molecular Cell Biology , 4th ed . , ” W . 
H . Freeman & Co . , New York ( 2000 ) ; Griffiths et al . , 
“ Introduction to Genetic Analysis , 7th ed . , ” W . H . Freeman 
& Co . , N . Y . ( 1999 ) ; and Gilbert et al . , “ Developmental 
Biology , 6th ed . , ” Sinauer Associates , Inc . , Sunderland , 
Mass . ( 2000 ) . 
[ 0327 ] Chemistry terms used herein are used according to 
conventional usage in the art , as exemplified by “ The 
McGraw - Hill Dictionary of Chemical Terms , ” Parker S . , 
Ed . , McGraw - Hill , San Francisco , Calif . ( 1985 ) . 
[ 0328 ] All of the publications , patents and published pat 
ent applications referred to in this application are specifi 
cally incorporated by reference herein . In case of conflict , 
the present specification , including its specific definitions , 
will control 
03291 . Throughout this specification , the word “ comprise " 
or variations such as " comprises ” or “ comprising ” will be 
understood to imply the inclusion of a stated integer ( or 
components ) or group of integers ( or components ) , but not 
the exclusion of any other integer ( or components ) or group 
of integers ( or components ) . 
[ 0330 ] The singular forms “ a , " " an , ” and “ the ” include the 
plurals unless the context clearly dictates otherwise . 
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[ 0331 ] The term “ including " is used to mean “ including 
but not limited to ” . “ Including ” and “ including but not 
limited to ” are used interchangeably . 
[ 0332 ] The term “ agent ” is used herein to denote a chemi 
cal compound ( such as an organic or inorganic compound 
( including , such as , a compound of the present invention ) , a 
mixture of chemical compounds ) , a biological macromol 
ecule ( such as a nucleic acid , an antibody , including parts 
thereof as well as humanized , chimeric and human antibod 
ies and monoclonal antibodies , a protein or portion thereof , 
e . g . , a peptide , a lipid , a carbohydrate ) , or an extract made 
from biological materials such as bacteria , plants , fungi , or 
animal ( particularly mammalian ) cells or tissues . Agents 
include , for example , agents which are known with respect 
to structure , and those which are not known with respect to 
structure . The a5 - containing GABA , receptor agonist activ 
ity of such agents may render them suitable as “ therapeutic 
agents ” in the methods and compositions of this invention . 
[ 0333 ] A “ patient , ” “ subject , ” or “ individual ” are used 
interchangeably and refer to either a human or a non - human 
animal . These terms include mammals , such as humans , 
primates , livestock animals ( including bovine , porcine , etc . ) , 
companion animals ( e . g . , canine , feline , etc . ) and rodents 
( e . g . , mice and rats ) . 
[ 0334 ] “ Cognitive function ” or “ cognitive status ” refers to 
any higher order intellectual brain process or brain state , 
respectively , involved in learning and / or memory including , 
but not limited to , attention , information acquisition , infor 
mation processing , working memory , short - term memory , 
long - term memory , anterograde memory , retrograde 
memory , memory retrieval , discrimination learning , deci 
sion - making , inhibitory response control , attentional set 
shifting , delayed reinforcement learning , reversal learning , 
the temporal integration of voluntary behavior , expressing 
an interest in one ' s surroundings and self - care , speed of 
processing , reasoning and problem solving and social cog 
nition . 
[ 0335 ] In humans , cognitive function may be measured , 
for example and without limitation , by the clinical global 
impression of change scale ( CIBIC - plus scale ) ; the Mini 
Mental State Exam ( MMSE ) ; the Neuropsychiatric Inven 
tory ( NPI ) ; the Clinical Dementia Rating Scale ( CDR ) ; the 
Cambridge Neuropsychological Test Automated Battery 
( CANTAB ) ; the Sandoz Clinical Assessment - Geriatric 
( SCAG ) , the Buschke Selective Reminding Test ( Buschke 
and Fuld , 1974 ) ; the Verbal Paired Associates subtest ; the 
Logical Memory subtest ; the Visual Reproduction subtest of 
the Wechsler Memory Scale - Revised ( WMS - R ) ( Wechsler , 
1997 ) ; the Benton Visual Retention Test , or the explicit 
3 - alternative forced choice task , or MATRICS consensus 
neuropsychological test battery . See Folstein et al . , J . Psy 
chiatric Res 12 : 189 - 98 , ( 1975 ) ; Robbins et al . , Dementia 5 : 
266 - 81 , ( 1994 ) ; Rey , L ' examen clinique en psychologie , 
( 1964 ) ; Kluger et al . , J . Geriatr Psychiatry Neurol 12 : 168 
79 , ( 1999 ) ; Marquis et al . , 2002 and Masur et al . , 1994 . Also 
see Buchanan , R . W . , Keefe , R . S . E . , Umbricht , D . , Green , 
M . F . , Laughren , T . , and Marder , S . R . ( 2011 ) , The FDA 
NIMH - MATRICS guidelines for clinical trial design of 
cognitive - enhancing drugs : what do we know 5 years later ? 
Schizophr . Bull . 37 , 1209 - 1217 . 
[ 0336 ] In animal model systems , cognitive function may 
be measured in various conventional ways known in the art , 
including using a Morris Water Maze ( MWM ) , Barnes 
circular maze , elevated radial arm maze , T maze or any other 

mazes in which the animals use spatial information . Cog 
nitive function can be assessed by reversal learning , extradi 
mensional set shifting , conditional discrimination learning 
and assessments of reward expectancy . Other tests known in 
the art may also be used to assess cognitive function , such 
as novel object recognition and odor recognition tasks . 
[ 0337 ] Cognitive function may also be measured using 
imaging techniques such as 
0338 ] Positron Emission Tomography ( PET ) , functional 
magnetic resonance imaging ( fMRI ) , Single Photon Emis 
sion Computed Tomography ( SPECT ) , or any other imaging 
technique that allows one to measure brain function . In 
animals , cognitive function may also be measured with 
electrophysiological techniques . 
[ 0339 ] “ Promoting " cognitive function refers to affecting 
impaired cognitive function so that it more closely 
resembles the function of a normal , unimpaired subject . 
Cognitive function may be promoted to any detectable 
degree , but in humans preferably is promoted sufficiently to 
allow an impaired subject to carry out daily activities of 
normal life at a level of proficiency as close as possible to 
a normal , unimpaired subject or an age - matched normal , 
unimpaired subject . 
[ 0340 ] In some cases , promoting ” cognitive function in a 
subject affected by age - related cognitive refers to affecting 
impaired cognitive function so that it more closely 
resembles the function of an aged - matched normal , unim 
paired subject , or the function of a young adult subject . 
Cognitive function of that subject may be promoted to any 
detectable degree , but in humans preferably is promoted 
sufficiently to allow an impaired subject to carry out daily 
activities of normal life at a level of proficiency close as 
possible to a normal , unimpaired subject or a young adult 
subject or an age - matched normal unimpaired subject . 
[ 0341 ] “ Preserving " cognitive function refers to affecting 
normal or impaired cognitive function such that it does not 
decline or does not fall below that observed in the subject 
upon first presentation or diagnosis , or delays such decline . 
[ 0342 ] “ Improving ” cognitive function includes promot 
ing cognitive function and / or preserving cognitive function 
in a subject . 
[ 0343 ] “ Cognitive impairment ” refers to cognitive func 
tion in subjects that is not as robust as that expected in a 
normal , unimpaired subject . In some cases , cognitive func 
tion is reduced by about 5 % , about 10 % , about 30 % , or 
more , compared to cognitive function expected in a normal , 
unimpaired subject . In some cases , " cognitive impairment " 
in subjects affected by aged - related cognitive impairment 
refers to cognitive function in subjects that is not as robust 
as that expected in an aged - matched normal , unimpaired 
subject , or the function of a young adult subject ( i . e . subjects 
with mean scores for a given age in a cognitive test ) . 
[ 0344 ] “ Age - related cognitive impairment ” refers to cog 
nitive impairment in aged subjects , wherein their cognitive 
function is not as robust as that expected in an age - matched 
normal subject or as that expected in young adult subjects . 
In some cases , cognitive function is reduced by about 5 % , 
about 10 % , about 30 % , or more , compared to cognitive 
function expected in an age - matched normal subject . In 
some cases , cognitive function is as expected in an age 
matched normal subject , but reduced by about 5 % , about 
10 % , about 30 % , about 50 % or more , compared to cognitive 
function expected in a young adult subject . Age - related 
impaired cognitive function may be associated with Mild 
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Cognitive Impairment ( MCI ) ( including amnestic MCI and 
non - amnestic MCI ) , Age - Associated Memory Impairment 
( AAMI ) , and Age - related Cognitive Decline ( ARCD ) . 
[ 0345 ] “ Cognitive impairment ” associated with AD or 
related to AD or in AD refers to cognitive function in 
subjects that is not as robust as that expected in subjects who 
have not been diagnosed AD using conventional method 
ologies and standards . 
[ 0346 ] “ Mild Cognitive Impairment ” or “ MCI ” refers to a 
condition characterized by isolated memory impairment 
unaccompanied other cognitive abnormalities and relatively 
normal functional abilities . One set of criteria for a clinical 
characterization of MCI specifies the following characteris 
tics : ( 1 ) memory complaint ( as reported by patient , infor 
mant , or physician ) , ( 2 ) normal activities of daily living 
( ADLs ) , ( 3 ) normal global cognitive function , ( 4 ) abnormal 
memory for age ( defined as scoring more than 1 . 5 standard 
deviations below the mean for a given age ) , and ( 5 ) absence 
of indicators of dementia ( as defined by DSM - IV guide 
lines ) . Petersen et al . , Srch . Neurol . 56 : 303 - 308 ( 1999 ) ; 
Petersen , " Mild cognitive impairment : Aging to Alzheimer ' s 
Disease . ” Oxford University Press , N . Y . ( 2003 ) . The cog 
nitive deficit in subjects with MCI may involve any cogni 
tion area or mental process including memory , language , 
association , attention , perception , problem solving , execu 
tive function and visuospatial skills . See , e . g . , Winbald et al . , 
J . Intern . Med . 256 : 240 - 240 , 2004 ; Meguro , Acta . Neurol . 
Taiwan . 15 : 55 - 57 , 2008 ; Ellison et al . , CNS Spectr . 13 : 66 
72 , 2008 , Petersen , Semin . Neurol . 27 : 22 - 31 , 2007 . MCI is 
further subdivided into amnestic MCI ( AMCI ) and non 
amnestic MCI , characterized by the impairment ( or lack 
thereof ) of memory in particular . MCI is defined as aMCI if 
memory is found to be impaired given the age and education 
level of the subject . If , on the other hand , the memory of the 
subject is found to be intact for age and education , but other 
non - memory cognitive domains are impaired , such as lan 
guage , executive function , or visuospatial skills , MCI is 
defines an non - amnestic MCI . aMCI and non - amnestic MCI 
can both be further subdivided into single or multiple 
domain MCI . AMCI - single domain refers to a condition 
where memory , but not other cognitive areas are impaired . 
aMCI - multiple domain refers to a condition where memory 
and at least one other cognitive area are impaired . Non 
amnestic MCI is single domain or multiple domain depen 
dent on whether nor not more than one non - memory cog 
nitive area is impaired . See , e . g . , Peterson and Negash , CNS 
Spectr . 13 : 45 - 53 , 2008 . 
[ 0347 ] Diagnosis of MCI usually entails an objective 
assessment of cognitive impairment , which can be garnered 
through the use of well - established neuropsychological 
tests , including the Mini Mental State Examination 
( MMSE ) , the Cambridge Neuropsychological Test Auto 
mated Battery ( CANTAB ) and individual tests such as Rey 
Auditory Verbal Learning Test ( AVLT ) , Logical Memory 
Subtest of the revised Wechsler Memory Scale ( WMS - R ) 
and the New York University ( NYU ) Paragraph Recall Test . 
See Folstein et al . , J Psychiatric Res 12 : 189 - 98 ( 1975 ) ; 
Robbins et al . , Dementia 5 : 266 - 81 ( 1994 ) ; Kluger et al . , J 
Geriatric Psychiatry Neurol 12 : 168 - 79 ( 1999 ) . 
[ 0348 ] “ Age - Associate Memory Impairment ( AAMI ) ” 
refers to a decline in memory due to aging . A patient may be 
considered to have AAMI if he or she is at least 50 years old 
and meets all of the following criteria : a ) The patient has 
noticed a decline in memory performance , b ) The patient 

performs worse on a standard test of memory compared to 
young adults , c ) All other obvious causes of memory 
decline , except normal aging , have been ruled out in other 
words , the memory decline cannot be attributed to other 
causes such as a recent heart attack or head injury , depres 
sion , adverse reactions to medication , Alzheimer ' s disease , 
etc . ) . 
[ 0349 ] “ Age - Related Cognitive Decline ( ARCD ) ” refers 
to declines in memory and cognitive abilities that are a 
normal consequence of aging in humans ( e . g . , Craik & 
Salthouse , 1992 ) . This is also true in virtually all mammalian 
species . Age - Associated Memory Impairment refers to older 
persons with objective memory declines relative to their 
younger years , but cognitive functioning that is normal 
relative to their age peers ( Crook et al . , 1986 ) . Age - Consis 
tent Memory Decline is a less pejorative label which empha 
sizes that these are normal developmental changes ( Crook , 
1993 ; Larrabee , 1996 ) , are not pathophysiological ( Smith et 
al . , 1991 ) , and rarely progress to overt dementia ( Youngjohn 
& Crook , 1993 ) . The DSM - IV ( 1994 ) has codified the 
diagnostic classification of ARCD . 
[ 0350 ] “ Dementia ” refers to a condition characterized by 
severe cognitive deficit that interferes in normal activities of 
daily living . Subjects with dementia also display other 
symptoms such as impaired judgment , changes in person 
ality , disorientation , confusion , behavior changes , trouble 
speaking , and motor deficits . There are different types of 
dementias , such as Alzheimer ' s disease ( AD ) , vascular 
dementia , dementia with Lewy bodies , and frontotemporal 
dementia . 
( 0351 ] Alzheimer ' s disease ( AD ) is characterized by 
memory deficits in its early phase . Later symptoms include 
impaired judgment , disorientation , confusion , behavior 
changes , trouble speaking , and motor deficits . Histologi 
cally , AD is characterized by beta - amyloid plaques and 
tangles of protein tau . 
[ 0352 ] Vascular dementia is caused by strokes . Symptoms 
overlap with those of AD , but without the focus on memory 
impairment . 
[ 0353 ] Dementia with Lewy bodies is characterized by 
abnormal deposits of alpha - synucle in that form inside 
neurons in the brain . Cognitive impairment may be similar 
to AD , including impairments in memory and judgment and 
behavior changes . 
[ 0354 ] Frontotemporal dementia is characterized by glio 
sis , neuronal loss , superficial spongiform degeneration in the 
frontal cortex and / or anterior temporal lobes , and Picks ' 
bodies . Symptoms include changes in personality and 
behavior , including a decline in social skills and language 
expression / comprehension . 
[ 0355 ] “ Post traumatic stress disorder ( PTSD ) ” refers to 
an anxiety disorder characterized by an immediate or 
delayed response to a catastrophic event , characterized by 
re - experiencing the trauma , psychic numbing or avoidance 
of stimuli associated with the trauma , and increased arousal . 
Re - experiencing phenomena include intrusive memories , 
flashbacks , nightmares , and psychological or physiological 
distress in response to trauma reminders . Such responses 
produce anxiety and can have significant impact , both 
chronic and acute , on a patient ' s quality of life and physical 
and emotional health . PTSD is also associated with impaired 
cognitive performance , and older individuals with PTSD 
have greater decline in cognitive performance relative to 
control patients . 
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[ 0356 ] “ Schizophrenia ” refers to a chronic debilitating 
disorder , characterized by a spectrum of psychopathology , 
including positive symptoms such as aberrant or distorted 
mental representations ( e . g . , hallucinations , delusions ) , 
negative symptoms characterized by diminution of motiva 
tion and adaptive goal - directed action ( e . g . , anhedonia , 
affective flattening , avolition ) , and cognitive impairment . 
While abnormalities in the brain are proposed to underlie the 
full spectrum of psychopathology in schizophrenia , cur 
rently available antipsychotics are largely ineffective in 
treating cognitive impairments in patients . 
[ 0357 ] “ Bipolar disorder ” or “ BP ” or “ manic depressive 
disorder ” or “ manic depressive illness ” refers to a chronic 
psychological / mood disorder which can be characterized by 
significant mood changes including periods of depression 
and euphoric manic periods . BP may be diagnosed by a 
skilled physician based on personal and medical history , 
interview consultation and physical examinations . The term 
" mania ” or “ manic periods ” or other variants refers to 
periods where an individual exhibits some or all of the 
following characteristics : racing thoughts , rapid speech , 
elevated levels of activity and agitation as well as an inflated 
sense of self - esteem , euphoria , poor judgment , insomnia , 
impaired concentration and aggression . 
[ 0358 ] “ Amyotrophic lateral sclerosis , " also known as 
ALS , refers to a progressive , fatal , neurodegenerative dis 
ease characterized by a degeneration of motor neurons , the 
nerve cells in the central nervous system that control vol 
untary muscle movement . ALS is also characterized by 
neuronal degeneration in the entorhinal cortex and hip 
pocampus , memory deficits , and neuronal hyperexcitability 
in different brain areas such as the cortex . 
[ 0359 ] " Cancer - therapy - related cognitive impairment ” 
refers to cognitive impairment that develops in subjects that 
are treated with cancer therapies such as chemotherapy ( e . g . , 
chemobrain ) and radiation . Cytotoxicity and other adverse 
side - effects on the brain of cancer therapies result in cog 
nitive impairment in such functions as memory , learning and 
attention . 
[ 0360 ) Parkinson ' s disease ( PD ) is a neurological disorder 
characterized by a decrease of voluntary movements . The 
afflicted patient has reduction of motor activity and slower 
voluntary movements compared to the normal individual . 
The patient has characteristic “ mask ” face , a tendency to 
hurry while walking , bent over posture and generalized 
weakness of the muscles . There is a typical “ lead - pipe ” 
rigidity of passive movements . Another important feature of 
the disease is the tremor of the extremities occurring at rest 
and decreasing during movements . 
[ 0361 ] “ Autism , ” as used herein , refers to an autism 
spectrum disorder characterized by a neural development 
disorder leading to impaired social interaction and commu 
nication by restricted and repetitive behavior . “ Autism Spec 
trum Disorder ” refers to a group of developmental disabili 
ties that includes : autism ; Asperger syndrome ; pervasive 
developmental disorder not otherwise specified ( PDD - NOS 
or atypical autism ) ; Rett syndrome ; and childhood disinte 
grative disorder . 
[ 0362 ] Mental retardation is a generalized disorder char 
acterized by significantly impaired cognitive function and 
deficits in adaptive behaviors . Mental retardation is often 
defined as an Intelligence Quotient ( IQ ) score of less than 
70 . Inborn causes are among many underlying causes for 
mental retardation . The dysfunction in neuronal communi 

cation is also considered one of the underlying causes for 
mental retardation ( Myrrhe van Spronsen and Casper C . 
Hoogenraad , Curr . Neurol . Neurosci . Rep . 2010 , 10 , 207 
214 ) . 
[ 0363 ] In some instances , mental retardation includes , but 
are not limited to , Down syndrome , velocariofacial syn 
drome , fetal alcohol syndrome , Fragile X syndrome , 
Klinefelter ' s syndrome , neurofibromatosis , congenital 
hypothyroidism , Williams syndrome , phenylketonuria 
( PKU ) , Smith - Lemli - Opitz syndrome , Prader - Willi syn 
drome , Phelan - McDermid syndrome , Mowat - Wilson syn 
drome , ciliopathy , Lowe syndrome and siderium type 
X - linked mental retardation . Down syndrome is a disorder 
that includes a combination of birth defects , including some 
degree of mental retardation , characteristic facial features 
and , often , heart defects , increased infections , problems with 
vision and hearing , and other health problems . Fragile X 
syndrome is a prevalent form of inherited mental retardation , 
occurring with a frequency of 1 in 4 , 000 males and 1 in 
8 , 000 females . The syndrome is also characterized by devel 
opmental delay , hyperactivity , attention deficit disorder , and 
autistic - like behavior . There is no effective treatment for 
fragile X syndrome . 
[ 0364 ] Obsessive compulsive disorder ( “ OCD " ) is a men 
tal condition that is most commonly characterized by intru 
sive , repetitive unwanted thoughts ( obsessions ) resulting in 
compulsive behaviors and mental acts that an individual 
feels driven to perform ( compulsion ) . Current epidemiologi 
cal data indicates that OCD is the fourth most common 
mental disorder in the United States . Some studies suggest 
the prevalence of OCD is between one and three percent , 
although the prevalence of clinically recognized OCD is 
much lower , suggesting that many individuals with the 
disorder may not be diagnosed . Patients with OCD are often 
diagnosed by a psychologist , psychiatrist , or psychoanalyst 
according to the Diagnostic and Statistical Manual of Mental 
Disorders , 4th edition text revision ( DSM - IV - TR ) ( 2000 ) 
diagnostic criteria that include characteristics of obsessions 
and compulsions . 
[ 0365 ] Substance addiction ( e . g . , drug addiction , alcohol 
addiction ) is a mental disorder . The addiction is not triggered 
instantaneously upon exposure to substance of abuse . 
Rather , it involves multiple , complex neural adaptations that 
develop with different time courses ranging from hours to 
days to months ( Kauer J . A . Nat . Rev . Neurosci . 2007 , 8 , 
844 - 858 ) . The path to addiction generally begins with the 
voluntary use of one or more controlled substances , such as 
narcotics , barbiturates , methamphetamines , alcohol , nico 
tine , and any of a variety of other such controlled substances . 
Over time , with extended use of the controlled substance ( s ) , 
the voluntary ability to abstain from the controlled substance 
( S ) is compromised due to the effects of prolonged use on 
brain function , and thus on behavior . As such , substance 
addiction generally is characterized by compulsive sub 
stance craving , seeking and use that persist even in the face 
of negative consequences . The cravings may represent 
changes in the underlying neurobiology of the patient which 
likely must be addressed in a meaningful way if recovery is 
to be obtained . Substance addiction is also characterized in 
many cases by withdrawal symptoms , which for some 
substances are life threatening ( e . g . , alcohol , barbiturates ) 
and in others can result in substantial morbidity ( which may 
include nausea , vomiting , fever , dizziness , and profuse 
sweating ) , distress , and decreased ability to obtain recovery . 
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For example , alcoholism , also known as alcohol depen 
dence , is one such substance addiction . Alcoholism is pri 
marily characterized by four symptoms , which include crav 
ings , loss of control , physical dependence and tolerance . 
These symptoms also may characterize addictions to other 
controlled substances . The craving for alcohol , as well as 
other controlled substances , often is as strong as the need for 
food or water . 
[ 0366 ] Thus , an alcoholic may continue to drink despite 
serious family , health and / or legal ramifications . 
[ 0367 ] “ Treating ” a condition or patient refers to taking 
steps to obtain beneficial or desired results , including clini 
cal results . Beneficial or desired clinical results include , but 
are not limited to , preventing or slowing the progression of 
the disease or disorder , or alleviation , amelioration , or 
slowing the progression , of one or more symptoms of 
cognitive impairment associated with CNS disorders , such 
as age - related cognitive impairment , Mild Cognitive Impair 
ment ( MCI ) , amnestic MCI ( DMCI ) , Age - Associated 
Memory Impairment ( AAMI ) , Age Related Cognitive 
Decline ( ARCD ) , dementia , Alzheimer ' s Disease ( AD ) , pro 
dromal AD , post traumatic stress disorder ( PTSD ) , schizo 
phrenia , bipolar disorder , amyotrophic lateral sclerosis 
( ALS ) , cancer - therapy - related cognitive impairment , mental 
retardation , Parkinson ' s disease ( PD ) , autism spectrum dis 
orders , fragile X disorder , Rett syndrome , compulsive 
behavior , and substance addiction . In some embodiments , 
treatment comprises preventing or slowing the progression , 
of a CNS disorder ( such as one as described herein ) . In 
certain embodiments , treatment comprises alleviation , ame 
lioration , or slowing the progression of one or more symp 
toms associated with that CNS disorder . In certain embodi 
ments , the symptom to be treated is cognitive impairment or 
cognitive deficit . Treating age - related cognitive impairment 
further comprises slowing the conversion of age - related 
cognitive impairment ( including , but not limited to MCI , 
ARCD and AAMI ) into dementia ( e . g . , AD ) . 
[ 0368 ] “ Treating cognitive impairment ” refers to taking 
steps to improve cognitive function in a subject with cog 
nitive impairment so that the subject ' s performance in one or 
more cognitive tests is improved to any detectable degree , or 
is prevented from further decline . Preferably , that subject ' s 
cognitive function , after treatment of cognitive impairment , 
more closely resembles the function of a normal , unimpaired 
subject . Treatment of cognitive impairment in humans may 
improve cognitive function to any detectable degree , but is 
preferably improved sufficiently to allow the impaired sub 
ject to carry out daily activities of normal life at the same 
level of proficiency as a normal , unimpaired subject . In 
some cases , “ treating cognitive impairment ” refers to taking 
steps to improve cognitive function in a subject with cog 
nitive impairment so that the subject ' s performance in one or 
more cognitive tests is improved to any detectable degree , or 
is prevented from further decline . Preferably , that subject ' s 
cognitive function , after treatment of cognitive impairment , 
more closely resembles the function of a normal , unimpaired 
subject . In some cases , " treating cognitive impairment ” in a 
subject affecting by age - related cognitive impairment refers 
to takings steps to improve cognitive function in the subject 
so that the subject ' s cognitive function , after treatment of 
cognitive impairment , more closely resembles the function 
of an age - matched normal , unimpaired subject , or the func 
tion of a young adult subject . 

[ 0369 ] “ Administering ” or “ administration of a substance , 
a compound or an agent to a subject can be carried out using 
one of a variety of methods known to those skilled in the art . 
For example , a compound or an agent can be administered , 
intravenously , arterially , intradermally , intramuscularly , 
intraperitoneally , intravenously , subcutaneously , ocularly , 
sublingually , orally ( by ingestion ) , intranasally ( by inhala 
tion ) , intraspinally , intracerebrally , and transdermally ( by 
absorption , e . g . , through a skin duct ) . A compound or agent 
can also appropriately be introduced by rechargeable or 
biodegradable polymeric devices or other devices , e . g . , 
patches and pumps , or formulations , which provide for the 
extended , slow , or controlled release of the compound or 
agent . Administering can also be performed , for example , 
once , a plurality of times , and / or over one or more extended 
periods . In some aspects , the administration includes both 
direct administration , including self - administration , and 
indirect administration , including the act of prescribing a 
drug . For example , as used herein , a physician who instructs 
a patient to self - administer a drug , or to have the drug 
administered by another and / or who provides a patient with 
a prescription for a drug is administering the drug to the 
patient . 
[ 0370 ] Appropriate methods of administering a substance , 
a compound or an agent to a subject will also depend , for 
example , on the age of the subject , whether the subject is 
active or inactive at the time of administering , whether the 
subject is cognitively impaired at the time of administering , 
the extent of the impairment , and the chemical and biologi 
cal properties of the compound or agent ( e . g . solubility , 
digestibility , bioavailability , stability and toxicity ) . In some 
embodiments , a compound or an agent is administered 
orally , e . g . , to a subject by ingestion , or intravenously , e . g . , 
to a subject by injection . In some embodiments , the orally 
administered compound or agent is in an extended release or 
slow release formulation , or administered using a device for 
such slow or extended release . 
[ 0371 ] As used herein , a " a5 - containing GABA , receptor 
agonist , " " a5 - containing GABA , R agonist ” or a “ GABAA 
a5 receptor agonist ” and other variations as used herein 
refer to a compound that enhances the function of a5 - con 
taining GABA , receptor ( GABA , R ) , i . e . , a compound that 
increase GABA - gated Cl - currents . In some embodiments , 
a5 - containing GABA , R agonist as used herein refers to a 
positive allosteric modulator , which potentiates the activity 
of GABA . a5 - containing GABAA receptor agonists , suit 
able for use in the present invention , include the a5 - con 
taining GABA , receptor agonists of all formulas and spe 
cific a5 - containing GABA , receptor agonists described 
herein , and their hydrates , solvates , polymorphs , salts ( e . g . , 
pharmaceutically acceptable salts ) , isomers ( e . g . , stereoiso 
mers , E / Z isomers , and tautomers ) , and combinations 
thereof . 
[ 0372 ] " Antipsychotic " , " antipsychotic agent ” , “ antipsy 
chotic drug " , or " antipsychotic compound ” refers to ( 1 ) a 
typical or an atypical antipsychotic ; ( 2 ) an agent that is 
selected from dopaminergic agents , glutamatergic agents , 
NMDA receptor positive allosteric modulators , glycine 
reuptake inhibitors , glutamate reuptake inhibitor , metabo 
tropic glutamate receptors ( mGluRs ) agonists or positive 
allosteric modulators ( PAM ) ( e . g . , mGluR2 / 3 agonists or 
PAMs ) , glutamate receptor glur5 positive allosteric modu 
lators ( PAMs ) , Mi muscarinic acetylcholine receptor 
( mACHR ) positive allosteric modulators ( PAMs ) , histamine 
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H3 receptor antagonists , AMPA / kainate receptor antago 
nists , ampakines ( CX - 516 ) , glutathione prodrugs , noradren 
ergic agents , serotonin receptor modulators , cholinergic 
agents , cannabinoid CB1 antagonists , neurokinin 3 antago 
nists , neurotensin agonists , MAO B inhibitors , PDE10 
inhibitors , nNOS inhibits , neurosteroids , and neurotrophic 
factors , alpha - 7 agonists or positive allosteric modulators 
( PAMs ) PAMs , serotonin 2C agonists ; and / or ( 3 ) an agent 
that is useful in treating one or more signs or symptoms of 
schizophrenia or bipolar disorder ( in particular , mania ) . 
[ 0373 ] “ Typical antipsychotics ” , as used herein , refer to 
conventional antipsychotics , which produce antipsychotic 
effects as well as movement related adverse effects related to 
disturbances in the nigrostriatal dopamine system . These 
extrapyramidal side effects ( EPS ) include Parkinsonism , 
akathisia , tardive dyskinesia and dystonia . See Baldessarini 
and Tarazi in Goodman & Gilman ' s The Pharmacological 
Basis of Therapeutics 10 Edition , 2001 , pp . 485 - 520 . 
[ 0374 ] “ Atypical antipsychotics ” , as used herein , refer to 
antipsychotic drugs that produce antipsychotic effects with 
little or no EPS and include , but are not limited to , aripip 
razole , asenapine , clozapine , iloperidone , olanzapine , lur 
asidone , paliperidone , quetiapine , risperidone and ziprasi 
done . “ Atypical ” antipsychotics differ from conventional 
antipsychotics in their pharmacological profiles . While con 
ventional antipsychotics are characterized principally by D , 
dopamine receptor blockade , atypical antipsychotics show 
antagonist effects on multiple receptors including the 5HT , 
and 5HT , serotonin receptors and varying degrees of recep 
tor affinities . Atypical antipsychotic drugs are commonly 
referred to as serotonin / dopamine antagonists , reflecting the 
influential hypothesis that greater affinity for the 5HT2 
receptor than for the D2 receptor underlies “ atypical ” antip 
sychotic drug action or “ second generation ” antipsychotic 
drugs . However , the atypical antipsychotics often display 
side effects , including , but not limited to , weight gain , 
diabetes ( e . g . , type II diabetes mellitus ) , hyperlipidemia , 
QTc interval prolongation , myocarditis , sexual side effects , 
extrapyramidal side effects and cataract . Thus , atypical 
antipsychotics do not represent a homogeneous class , given 
their differences in the context of both alleviation of clinical 
symptoms and their potential for inducing side effects such 
as the ones listed above . Further , the common side effects of 
the atypical antipsychotics as described above often limit the 
antipsychotic doses that can be used for these agents . 
[ 0375 ] Memantine is chemically known as 3 , 5 - dimethyl 
adamantan - 1 - amine or 3 , 5 - dimethyltricyclo [ 3 . 3 . 1 . 13 , 7 ] de 
can - 1 - amine , which is an uncompetitive N - methyl - D - aspar 
tate ( NMDA ) receptor antagonist with moderate affinity . The 
proprietary names for memantine include : Axura® and 
Akatinol® ( Merz ) , Namenda® ( Forest Laboratories ) , 
Ebixa? and Abixa® ( Lundbeck ) , and Memox® ( Unip 
harm ) . Memantine is approved for the treatment of moderate 
to severe Alzheimer ' s disease ( AD ) in the United States at 
a dose of up to 28 mg / day . Derivatives or analogs of 
memantine , which include compounds that structurally or 
chemically resemble memantine , are also useful in the 
present invention . Such derivatives or analogs of memantine 
include , but are not limited to those compounds disclosed in 
U . S . Pat . Nos . 3 , 391 , 142 ; 4 , 122 , 193 ; 4 , 273 , 774 ; and 5 , 061 , 
703 ; U . S . Patent Application Publication US20040087658 , 
US20050113458 , US20060205822 , US20090081259 , 
US20090124659 , and US20100227852 ; EP Patent Applica 
tion Publication EP2260839A2 ; EP Patent EP1682109B1 ; 

and PCT Application Publication WO2005079779 , all of 
which are incorporated herein by reference . Memantine , as 
used in the present invention , includes memantine and its 
derivatives and analogs , as well as hydrates , polymorphs , 
prodrugs , salts , and solvates thereof . Memantine , as used 
herein , also includes a composition comprising memantine 
or a derivative or an analog or a pharmaceutically acceptable 
salt , hydrate , solvate , polymorph , or prodrug thereof , 
wherein the composition optionally further comprises at 
least one additional therapeutic agent ( such as a therapeutic 
agent useful for treating a CNS disorder or cognitive impair 
ments associated thereof ) . In some embodiments , the 
memantine composition suitable for use in the present 
invention comprises memantine and a second therapeutic 
agent that is donepezil ( under the trade name Aricept ) . 
[ 0376 ] “ Acetylcholinesterase inhibitor ” or “ ACHE - I ” as 
used herein refers to an agent that inhibits the ability of the 
cholinesterase enzyme to break down the neurotransmitter 
acetylcholine , thereby increasing the concentration and 
duration of acetylcholine , mainly in brain synapses or neu 
romuscular junctions . ACHE - Is suitable for use in this appli 
cation may include , for example , the subcategories of ( i ) 
reversible non - competitive inhibitors or reversible competi 
tive inhibitors , ( ii ) irreversible , and ( iii ) quasi - irreversible 
inhibitors . 
[ 0377 ] The term “ simultaneous administration , ” as used 
herein , means that a a5 - containing GABA , receptor agonist 
( e . g . , a a5 - containing GABA , receptor positive allosteric 
modulator ) and a second therapeutic agent ( e . g . , an antip 
sychotic , memantine or an ACHE - I ) , or their pharmaceuti 
cally acceptable salts , hydrates , solvates , or polymorphs , are 
administered with a time separation of no more than about 
15 minutes , and in some embodiments no more than about 
10 minutes . When the drugs are administered simultane 
ously , the a5 - containing GABA , receptor agonist ( e . g . , an 
a5 - containing GABA , receptor positive allosteric modula 
tor ) and a second therapeutic agent ( e . g . , an antipsychotic , 
memantine or an ACHE - I ) , or their salts , hydrates , solvates , 
or polymorphs , may be contained in the same dosage ( e . g . , 
a unit dosage form comprising both the a5 - containing 
GABA , receptor agonist ( e . g . , an a5 - containing GABA , 
receptor positive allosteric modulator ) and a second thera 
peutic agent ( e . g . , an antipsychotic , memantine or an ACHE 
I ) or in discrete dosages ( e . g . , the a5 - containing GABAA 
receptor agonist ( e . g . , an a5 - containing GABA , receptor 
positive allosteric modulator ) or its salt , hydrate , solvate , or 
polymorph is contained in one dosage form and a second 
therapeutic agent ( e . g . , an antipsychotic , memantine or an 
ACHE - I ) , or its salt , hydrate , solvate , or polymorph is 
contained in another dosage form ) . 
[ 0378 ] The term “ sequential administration ” as used 
herein means that the a5 - containing GABA , receptor ago 
nist ( e . g . , a a5 - containing GABA , receptor positive allos 
teric modulator ) and a second therapeutic agent ( e . g . , an 
antipsychotic , memantine or an ACHE - I ) , or their pharma 
ceutically acceptable salts , hydrates , solvates , polymorphs , 
are administered with a time separation of more than about 
15 minutes , and in some embodiments more than about one 
hour , or up to 12 - 24 hours . Either the a5 - containing GABA , 
receptor agonist ( e . g . , a a5 - containing GABA4 receptor 
positive allosteric modulator ) or a second therapeutic agent 
( e . g . , an antipsychotic , memantine or an ACHE - I ) may be 
administered first . The a5 - containing GABA , receptor ago 
nist ( e . g . , a 25 - containing GABA , receptor positive allos 
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teric modulator ) and a second therapeutic agent ( e . g . , an 
antipsychotic , memantine or an ACHE - I ) , or their salts , 
hydrates , solvents , or polymorphs , for sequential adminis 
tration may be contained in discrete dosage forms , option 
ally contained in the same container or package . 
[ 0379 ] A " therapeutically effective amount of a drug or 
agent is an amount of a drug or an agent that , when 
administered to a subject will have the intended therapeutic 
effect , e . g . improving cognitive function in a subject , e . g . , a 
patient having cognitive impairment associated with a CNS 
disorder . The full therapeutic effect does not necessarily 
occur by administration of one dose , and may occur only 
after administration of a series of doses . Thus , a therapeu 
tically effective amount may be administered in one or more 
administrations . The precise effective amount needed for a 
subject will depend upon , for example , the subject ' s size , 
health and age , the nature and extent of the cognitive 
impairment or other symptoms of the CNS disorder ( such as 
age - related cognitive impairment , Mild Cognitive Impair 
ment ( MCI ) , dementia , Alzheimer ' s Disease ( AD ) , pro 
dromal AD , post traumatic stress disorder ( PTSD ) , schizo 
phrenia , bipolar , ALS , cancer - therapy - related cognitive 
impairment , mental retardation , Parkinson ' s disease ( PD ) , 
autism spectrum disorders , fragile X disorder , Rett syn 
drome , compulsive behavior , and substance addiction ) , and 
the therapeutics or combination of therapeutics selected for 
administration , and the mode of administration . The skilled 
worker can readily determine the effective amount for a 
given situation by routine experimentation . 
[ 0380 ] The compounds of the present invention also 
include prodrugs , analogs or derivatives . The term “ prod 
rug ” is art - recognized and is intended to encompass com 
pounds or agents which , under physiological conditions , are 
converted into a5 - containing GABA , R positive allosteric 
modulators . A common method for making a prodrug is to 
select moieties which are hydrolyzed or metabolized under 
physiological conditions to provide the desired compound or 
agent . In other embodiments , the prodrug is converted by an 
enzymatic activity of the host animal to a GABA , a5 
receptor positive allosteric modulator . 
[ 0381 ] “ Analog " is used herein to refer to a compound 
which functionally resembles another chemical entity , but 
does not share the identical chemical structure . For example , 
an analog is sufficiently similar to a base or parent com - 
pound such that it can substitute for the base compound in 
therapeutic applications , despite minor structural differ 
ences . 
[ 0382 ] “ Derivative ” is used herein to refer to the chemical 
modification of a compound . Chemical modifications of a 
compound can include , for example , replacement of hydro 
gen by an alkyl , acyl , or amino group . Many other modifi 
cations are also possible . 
[ 0383 ] The term “ aliphatic ” as used herein refers to a 
straight chained or branched alkyl , alkenyl or alkynyl . It is 
understood that alkenyl or alkynyl embodiments need at 
least two carbon atoms in the aliphatic chain . Aliphatic 
groups typically contain from 1 ( or 2 ) to 12 carbons , such as 
from 1 ( or 2 ) to 4 carbons . 
10384 ) The term “ aryl ” as used herein refers to a mono 
cyclic or bicyclic carbocyclic aromatic ring system . Aryl as 
used herein includes a ( C6 - C12 ) - aryl - . For example , aryl as 
used herein can be a C6 - C10 monocyclic or C8 - C12 bicyclic 
carbocyclic aromatic ring system . In some embodiments , 
aryl as used herein can be a ( C6 - C10 ) - aryl - . Phenyl ( or Ph ) 

is an example of a monocyclic aromatic ring system . Bicy 
clic aromatic ring systems include systems wherein both 
rings are aromatic , e . g . , naphthyl , and systems wherein only 
one of the two rings is aromatic , e . g . , tetralin . 
[ 0385 ] The term " heterocyclic ” as used herein refers to a 
monocyclic or bicyclic non - aromatic ring system having 1 to 
4 heteroatom or heteroatom groups selected from O , N , NH , 
S , SO , or SO , in a chemically stable arrangement . Hetero 
cyclic as used herein includes a 3 - to 12 - membered hetero 
cyclyl - having 1 - 4 heteroatoms independently selected from 
O , N , NH , S , SO , or SO , . For example , heterocyclic as used 
herein can be a 3 - to 10 - membered monocyclic or 8 - to 
12 - membered bicyclic non - aromatic ring system having 1 to 
4 heteroatom or heteroatom groups selected from O , N , NH , 
S , SO , or SO , in a chemically stable arrangement . In some 
embodiments , heterocyclic as used herein can be a 3 - to 
10 - membered heterocyclyl - having 1 - 4 heteroatoms inde 
pendently selected from O , N , NH , S , SO , or SO2 . In a 
bicyclic non - aromatic ring system embodiment of “ hetero 
cyclyl , ” one or both rings may contain said heteroatom or 
heteroatom groups . In another bicyclic “ heterocycly1 " 
embodiment , one of the two rings may be aromatic . In yet 
another heterocyclic ring system embodiment , a non - aro 
matic heterocyclic ring may optionally be fused to an 
aromatic carbocycle . 
[ 0386 ] Examples of heterocyclic rings include 3 - 1H - ben 
zimidazol - 2 - one , 3 - ( 1 - alkyl ) - benzimidazol - 2 - one , 2 - tetra 
hydrofuranyl , 3 - tetrahydrofuranyl , 2 - tetrahydrothiophenyl , 
3 - tetrahydrothiophenyl , 2 - morpholino , 3 - morpholino , 
4 - morpholino , 2 - thiomorpholino , 3 - thiomorpholino , 4 - thio 
morpholino , 1 - pyrrolidinyl , 2 - pyrrolidinyl , 3 - pyrrolidinyl , 
1 - tetrahydropiperazinyl , 2 - tetrahydropiperazinyl , 3 - tetrahy 
dropiperazinyl , 1 - piperidinyl , 2 - piperidinyl , 3 - piperidinyl , 
1 - pyrazolinyl , 3 - pyrazolinyl , 4 - pyrazolinyl , 5 - pyrazolinyl , 
1 - piperidinyl , 2 - piperidinyl , 3 - piperidinyl , 4 - piperidinyl , 
2 - thiazolidinyl , 3 - thiazolidinyl , 4 - thiazolidinyl , 1 - imidazo 
lidinyl , 2 - imidazolidinyl , 4 - imidazolidinyl , 5 - imidazolidi 
nyl , indolinyl , tetrahydroquinolinyl , tetrahydroisoquinoli 
nyl , benzothiolane , benzodithiane , and 1 , 3 - dihydro 
imidazol - 2 - one . 
[ 0387 ] The term " heteroaryl ” as used herein refers to a 
monocyclic or bicyclic aromatic ring system having 1 to 4 
heteroatom or heteroatom groups selected from O , N , NH or 
S in a chemically stable arrangement . Heteroaryl as used 
herein includes a 5 - to 12 - membered heteroaryl having 1 - 4 
heteroatoms independently selected from O , N , NH or S . In 
some embodiments , heteroaryl as used herein can be a 5 - to 
10 - membered heteroaryl having 1 - 4 heteroatoms indepen 
dently selected from O , N , NH or S . For example , heteroaryl 
as used herein can be a 5 - to 10 - membered monocyclic or 8 
to 12 - membered bicyclic aromatic ring system having 1 to 
4 heteroatom or heteroatom groups selected from O , N , NH 
or S in one or both rings in a chemically stable arrangement . 
In such a bicyclic aromatic ring system embodiment of 
" heteroaryl ” : 
[ 0388 ] both rings are aromatic ; and 
[ 0389 ] one or both rings may contain said heteroatom or 
heteroatom groups . 
[ 0390 ] Examples of heteroaryl rings include 2 - furanyl , 
3 - furanyl , N - imidazolyl , 2 - imidazolyl , 4 - imidazolyl , 5 - imi 
dazolyl , benzimidazolyl , 3 - isoxazolyl , 4 - isoxazolyl , 5 - isox 
azolyl , 2 - oxazolyl , 4 - oxazolyl , 5 - oxazolyl , N - pyrrolyl , 
2 - pyrrolyl , 3 - pyrrolyl , 2 - pyridyl , 3 - pyridyl , 4 - pyridyl , 2 - py 
rimidinyl , 4 - pyrimidinyl , 5 - pyrimidinyl , pyridazinyl ( e . g . , 
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3 - pyridazinyl ) , 2 - thiazolyl , 4 - thiazolyl , 5 - thiazolyl , tetra 
zolyl ( e . g . , 5 - tetrazolyl ) , triazolyl ( e . g . , 2 - triazolyl and 5 - tri 
azolyl ) , 2 - thienyl , 3 - thienyl , benzofuryl , benzothiophenyl , 
indolyl ( e . g . , 2 - indolyl ) , pyrazolyl ( e . g . , 2 - pyrazolyl ) , iso 
thiazolyl , 1 , 2 , 3 - oxadiazolyl , 1 , 2 , 5 - oxadiazolyl , 1 , 2 , 4 - oxadi 
azolyl , 1 , 2 , 3 - triazolyl , 1 , 2 , 3 - thiadiazolyl , 1 , 3 , 4 - thiadiazolyl , 
1 , 2 , 5 - thiadiazolyl , purinyl , pyrazinyl , 1 , 3 , 5 - triazinyl , quino 
linyl ( e . g . , 2 - quinolinyl , 3 - quinolinyl , 4 - quinolinyl ) , and 
isoquinolinyl ( e . g . , l - isoquinolinyl , 3 - isoquinolinyl , or 
4 - isoquinolinyl ) . 
[ 0391 ] The term " cycloalkyl or cycloalkenyl ” refers to a 
monocyclic or fused or bridged bicyclic carbocyclic ring 
system that is not aromatic . For example , cycloalkyl or 
cycloalkenyl as used herein can be a C3 - C10 monocyclic or 
fused or bridged C8 - C12 bicyclic carbocyclic ring system 
that is not aromatic . Cycloalkenyl rings have one or more 
units of unsaturation . Preferred cycloalkyl or cycloalkenyl 
groups include cyclopropyl , cyclobutyl , cyclopentyl , cyclo 
hexyl , cyclohexenyl , cycloheptyl , cycloheptenyl , norbornyl , 
adamantyl and decalinyl . 
[ 0392 ] The term “ heretoaralkyl ” refers to an alkyl in 
which a heteroaryl group is substituted for an alkyl H atom . 
For example , ? ? ? [ [ [ heteroaryl = heterocyclic and aromatic ] ] ] 
[ 0393 ] As used herein , the carbon atom designations may 
have the indicated integer and any intervening integer . For 
example , the number of carbon atoms in a ( C1 - C4 ) - alkyl 
group is 1 , 2 , 3 , or 4 . It should be understood that these 
designations refer to the total number of atoms in the 
appropriate group . For example , in a ( C3 - C10 ) - heterocyclyl 
the total number of carbon atoms and heteroatoms is 3 ( as in 
aziridine ) , 4 , 5 , 6 ( as in morpholine ) , 7 , 8 , 9 , or 10 . 
[ 0394 ] “ Pharmaceutically acceptable salt ” is used herein 
to refer to an agent or a compound according to the invention 
that is a therapeutically active , non - toxic base and acid salt 
form of the compounds . The acid addition salt form of a 
compound that occurs in its free form as a base can be 
obtained by treating said free base form with an appropriate 
acid such as an inorganic acid , for example , a hydrohalic 
such as hydrochloric or hydrobromic , sulfuric , nitric , phos 
phoric and the like ; or an organic acid , such as , for example , 
acetic , hydroxyacetic , propanoic , lactic , pyruvic , malonic , 
succinic , maleic , fumaric , malic , tartaric , citric , methanesul 
fonic , ethanesulfonic , benzenesulfonic , p - toluenesulfonic , 
cyclic , salicylic , p - aminosalicylic , pamoic and the like . See , 
e . g . , WO 01 / 062726 . 
[ 0395 ] Compounds containing acidic protons may be con 
verted into their therapeutically active , non - toxic base addi 
tion salt form , e . g . metal or amine salts , by treatment with 
appropriate organic and inorganic bases . Appropriate base 
salt forms include , for example , ammonium salts , alkali and 
earth alkaline metal salts , e . g . , lithium , sodium , potassium , 
magnesium , calcium salts and the like , salts with organic 
bases , e . g . N - methyl - D - glucamine , hydrabamine salts , and 
salts with amino acids such as , for example , arginine , lysine 
and the like . Conversely , said salt forms can be converted 
into the free forms by treatment with an appropriate base or 
acid . 
[ 0396 ] Compounds and their salts can be in the form of a 
solvate , which is included within the scope of the present 
invention . Such solvates include for example hydrates , alco 
holates and the like . See , e . g . , WO 01 / 062726 . 
[ 0397 ] As used herein , the term “ hydrate ” refers to a 
combination of water with a compound wherein the water 

retains its molecular state as water and is either absorbed , 
adsorbed or contained within a crystal lattice of the substrate 
compound 
[ 0398 ] As used herein , the term “ polymorph ” refers to 
different crystalline forms of the same compound and other 
solid state molecular forms including pseudo - polymorphs , 
such as hydrates ( e . g . , bound water present in the crystalline 
structure ) and solvates ( e . g . , bound solvents other than 
water ) of the same compound . Different crystalline poly 
morphs have different crystal structures due to a different 
packing of the molecules in the lattice . This results in a 
different crystal symmetry and / or unit cell parameters which 
directly influences its physical properties such the X - ray 
diffraction characteristics of crystals or powders . A different 
polymorph , for example , will in general diffract at a different 
set of angles and will give different values for the intensities . 
Therefore X - ray powder diffraction can be used to identify 
different polymorphs , or a solid form that comprises more 
than one polymorph , in a reproducible and reliable way . 
Crystalline polymorphic forms are of interest to the phar 
maceutical industry and especially to those involved in the 
development of suitable dosage forms . If the polymorphic 
form is not held constant during clinical or stability studies , 
the exact dosage form used or studied may not be compa 
rable from one lot to another . It is also desirable to have 
processes for producing a compound with the selected 
polymorphic form in high purity when the compound is used 
in clinical studies or commercial products since Impurities 
present may produce undesired toxicological effects . Certain 
polymorphic forms may exhibit enhanced thermodynamic 
stability or may be more readily manufactured in high purity 
in large quantities , and thus are more suitable for inclusion 
in pharmaceutical formulations . Certain polymorphs may 
display other advantageous physical properties such as lack 
of hygroscopic tendencies , improved solubility , and 
enhanced rates of dissolution due to different lattice ener 
gies . 
[ 0399 ] This application contemplates all the isomers of the 
compounds of formulae I - IV . “ Isomer ” as used herein 
includes optical isomers ( such as stereoisomers , e . g . , 
enantiomers and diastereoisomers ) , Z ( Zusammen ) or E 
( entgegen ) isomers , and tautomers . Many of the compounds 
useful in the methods and compositions of this invention 
have at least one stereogenic center in their structure . This 
stereogenic center may be present in a R or a S configura 
tion , said R and S notation is used in correspondence with 
the rules described in Pure Appl . Chem . ( 1976 ) , 45 , 11 - 30 . 
The invention also relates to all stereoisomeric forms such as 
enantiomeric and diastereoisomeric forms of the compounds 
or mixtures thereof ( including all possible mixtures of 
stereoisomers ) . See , e . g . , WO 01 / 062726 . Furthermore , cer 
tain compounds which contain alkenyl groups may exist as 
Z ( zusammen ) or E ( entgegen ) isomers . In each instance , the 
invention includes both mixture and separate individual 
isomers . Multiple substituents on a piperidinyl or the azepa 
nyl ring can also stand in either cis or trans relationship to 
each other with respect to the plane of the piperidinyl or the 
azepanyl ring . Some of the compounds may also exist in 
tautomeric forms . Such forms , although not explicitly indi 
cated in the formulae described herein , are intended to be 
included within the scope of the present invention . With 
respect to the methods and compositions of the present 
invention , reference to a compound or compounds is 
intended to encompass that compound in each of its possible 
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etiologies . However , the symptom of cognitive impairment 
in each of the above - mentioned disorders may have over 
lapping causes . Thus , a composition or method of treatment 
that treats cognitive impairment in one CNS disorder may 
also treat cognitive impairment in another . 

Benzodiazepine Derivatives 
[ 0404 ] The present invention provides a compound of 
formula I : 

R3 4 - 

- 

v om 

isomeric forms and mixtures thereof unless the particular 
isomeric form is referred to specifically . See , e . g . , WO 
01 / 062726 . 
[ 0400 ] The compounds of the invention enhance the func 
tion of a5 - containing GABA , R , i . e . , they are a5 - containing 
GABA , R agonists ( e . g . , a5 - containing GABA , receptor 
positive allosteric modulators ) and are capable of increasing 
GABA - gated Cl - currents . 
[ 0401 ] The invention further provides pharmaceutical 
compositions comprising one or more compounds of the 
invention together with a pharmaceutically acceptable car 
rier or excipient . In some embodiments , the pharmaceutical 
compositions of this application may further comprise a 
second therapeutic agent , such as an antipsychotic , meman 
tine or an ACHE - I . 
[ 0402 ] The invention further provides methods for treating 
cognitive impairment associated with said CNS disorders 
that are responsive to positive allosteric modulators of 
a5 - containing GABA , receptor , e . g . , age - related cognitive 
impairment , Mild Cognitive Impairment ( MCI ) , amnestic 
MCI ( aMCI ) , Age - Associated Memory Impairment 
( AAMI ) , Age Related Cognitive Decline ( ARCD ) , demen 
tia , Alzheimer ' s Disease ( AD ) , prodromal AD , post trau 
matic stress disorder ( PTSD ) , schizophrenia , bipolar disor 
der , amyotrophic lateral sclerosis ( ALS ) , cancer - therapy 
related cognitive impairment , mental retardation , 
Parkinson ' s disease ( PD ) , autism spectrum disorders , fragile 
X disorder , Rett syndrome , compulsive behavior , and sub 
stance addiction . In certain embodiments , the method is a 
method of treating the age - related cognitive impairment , 
Mild Cognitive Impairment ( MCI ) , amnestic MCI ( AMCI ) , 
Age - Associated Memory Impairment ( AAMI ) , Age Related 
Cognitive Decline ( ARCD ) , dementia , Alzheimer ' s Disease 
( AD ) , prodromal AD , post traumatic stress disorder ( PTSD ) , 
schizophrenia , bipolar disorder , amyotrophic lateral sclero 
sis ( ALS ) , cancer - therapy - related cognitive impairment , 
mental retardation , Parkinson ' s disease ( PD ) , autism spec 
trum disorders , fragile X disorder , Rett syndrome , compul 
sive behavior , and substance addiction . In certain embodi 
ments , treatment comprises preventing or slowing the 
progression of a CNS disorder as described herein ( such as 
those described herein ) . In certain embodiments , treatment 
comprises alleviation , amelioration , or slowing the progres 
sion of one or more symptoms associated with the CNS 
disorder . In certain embodiments , the symptom to be treated 
is cognitive impairment or cognitive deficit . In another 
aspect of the invention , there is provided a method of 
preserving or improving cognitive function in a subject in 
need thereof , the method comprising the step of adminis 
tering to said subject a therapeutically effective amount of a 
compound of the invention or a pharmaceutically acceptable 
salt , hydrate , solvate , polymorph , isomer , or combination 
thereof . 
[ 0403 ] The various CNS disorders with cognitive impair 
ment ( e . g . , age - related cognitive impairment , Mild Cogni 
tive Impairment ( MCI ) , amnestic MCI ( MCI ) , Age - Asso 
ciated Memory Impairment ( AAMI ) , Age Related Cognitive 
Decline ( ARCD ) , dementia , Alzheimer ' s Disease ( AD ) , pro 
dromal AD , post traumatic stress disorder ( PTSD ) , schizo 
phrenia , bipolar disorder , amyotrophic lateral sclerosis 
( ALS ) , cancer - therapy - related cognitive impairment , mental 
retardation , Parkinson ' s disease ( PD ) , autism spectrum dis 
orders , fragile X disorder , Rett syndrome , compulsive 
behavior , and substance addiction ) may have a variety of 

[ 0405 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0406 ] U and the two carbon atoms designated by a and 
B together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

[ 0407 ] A is C , CR “ , or N ; 
[ 0408 ] B and F are each independently selected from C , 
CR " , and N , wherein B and F cannot both be N ; 

( 0409 ] D is N , NR " , O , CR or C ( R ' ) ) ; 
[ 0410 ] E is N , NR² , CR or C ( R ) z ; 
[ 0411 ] W is N , NR7 , CRO or C ( R ) ; 
[ 0412 ] X is N , NR " , O , CR or C ( R ) 2 ; 
104131 Y and Z are each independently selected from C , 
CRO , and N , wherein Y and Z cannot both be N ; 

[ 0414 ] V is C or CR , 
[ 0415 ] or when Z is C or CR " , V is C , CR " , or N ; 
[ 0416 ] wherein when the ring formed by X , Y , Z , V and W 

mm w 

' N R2 , 

then R2 is ORS , SRS , ( CH2 ) , OR® , ( CH2 ) , O ( CH2 ) 
„ R8 , ( CH2 ) , R8 and — ( CH2 ) , N ( R " ) R10 ; and wherein R2 is 
independently substituted with 0 - 5 R ' ; 
[ 0417 ] m and n are independently integers selected from 

0 - 4 ; 
[ 0418 ] p is an integer selected from 2 - 4 ; 
[ 0419 ] each occurrence of the bond “ - - - ” is either a 

single bond or a double bond ; 
[ 0420 ] each occurrence of R ' R ? , R4 , and Rs are each 

independently selected from : 
[ 0421 ] halogen , — R , OR , - NO2 , - NCS , CN , 

CF3 , OCF3 , SiRz , - N ( R ) 2 , SR , SOR , 
SO2R , SO N ( R ) 2 , SO3R , ( CR2 ) 1 - 3R , 
( CR2 ) 1 - 3OR , ( CR2 ) 0 - 3 — C ( O ) NR ( CR2 ) - 3R , 
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- ( CR2 ) 0 - 3 - C ( O ) NR ( CR2 ) 0 - 3OR , - C ( O ) R , ( 0 ) C 
( O ) R , C ( O ) CH2C ( O ) R , C ( S ) R , C ( S ) OR , 
- C ( O ) OR , ( O ) C ( O ) OR , C ( O ) C ( O ) N ( R ) 2 , OC 

( O ) R , - C ( O ) N ( R ) 2 , OC ( O ) N ( R ) 2 = C ( S ) N ( R ) 2 , 
( CR20 - 3NHC ( O ) R , — N ( R ) N ( R ) COR , — N ( R ) N 

( R ) C ( O ) OR , - N ( R ) N ( R ) CON ( R ) 2 , - N ( R ) SO , R , 
- N ( R ) SON ( R ) 2 , — N ( R ) C ( O ) OR , - N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , — N ( R ) C ( O ) N ( R ) 2 , — N ( R ) C ( S ) N ( R ) 2 , 
- N ( COR ) COR , — N ( OR ) R , CENH ) N ( R ) 2 , 

C ( O ) N ( OR ) R , C = NOR ) R , OP ( O ) ( OR ) , 
— P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0422 ] R * is absent or is selected from : 
[ 0423 ] halogen , R , OR , - NO2 , - NCS , CN , 

CF3 , OCF3 , SiRz , — N ( R ) 2 , SR , SOR , 
SOR , SO N ( R ) 2 , SO3R , ( CR2 ) 1 - 3R , 
( CR2 ) 1 - 3OR , ( CR20 - 3 C ( O ) NR ( CR2 ) - 3R , 
( CR2 ) 0 - 3 C ( O ) NR ( CR2 ) o - 3OR , - C ( O ) R , - C ( O ) 

C ( O ) R , - C ( O ) CH2C ( O ) R , C ( S ) R , C ( S ) OR , 
C ( O ) OR , C ( O ) C ( O ) OR , - C ( O ) C ( O ) N ( R ) 2 , 

- OC ( O ) R , C ( O ) N ( R ) 2 , OC ( O ) N ( R ) , C ( S ) N 
( R ) 2 , ( CR ) o - 3NHC ( O ) R , - N ( R ) N ( R ) COR , - N ( R ) 
N ( R ) C ( O ) OR , N ( R ) N ( R ) CON ( R ) 2 , - N ( R ) SO , R , 
- N ( R ) SO , N ( R ) 2 , — N ( R ) C ( O ) OR , — N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , - N ( R ) C ( O ) N ( R ) 2 , - N ( R ) C ( S ) N ( R ) 2 , 
— N ( COR ) COR , — N ( OR ) R , CENH ) N ( R ) 2 , 

C ( O ) N ( OR ) R , CONOR ) R , OP ( O ) ( OR ) 2 , 
— P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0424 ] each R is independently — H or ( C1 - C6 ) alkyl ; 
[ 0425 ] each R ' is independently — H or ( C1 - C6 ) alkyl ; 
[ 0426 ] each R $ is independently ( C1 - C6 ) alkyl , - ( C3 
C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , or 5 - to 10 - membered 
heteroaryl , wherein each occurrence of R * is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0427 ] each R10 is independently ( C3 - C10 ) - cycloalkyl , 
3 - to 10 - membered heterocyclyl - , ( C6 - C10 ) - aryl , or 5 - to 
10 - membered heteroaryl , wherein each occurrence of R10 
is independently substituted with 0 - 5 R ' ; 

[ 0428 ] each R is independently selected from : 
[ 0429 ] H - , 
[ 0430 ] ( C1 - C12 ) - aliphatic - , 
[ 0431 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0432 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0433 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0434 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0435 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 ( C1 - C12 ) - aliphatic - , 
[ 0436 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 — ( C1 - C12 ) - ali 

phatic - , 
[ 0437 ] ( C6 - C10 ) - aryl - , 
[ 0438 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0439 ] ( C6 - C10 ) - aryl - 0 — ( C1 - C12 ) aliphatic - , 

[ 0440 ] ( C6 - C10 ) - aryl - N ( R ” ) – ( C1 - C12 ) aliphatic - , 
[ 0441 ] 3 - to 10 - membered heterocyclyl - , 
[ 0442 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0443 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0444 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) — ( C1 
C12 ) aliphatic - , 

[ 0445 ] 5 - to 10 - membered heteroaryl - , 
[ 0446 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0447 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 

[ 0448 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) – ( C1 
C12 ) - aliphatic - ; 

[ 0449 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0450 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0451 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0452 ] wherein each occurrence of R ' is independently 
selected from halogen , — R " , - OR " , oxo , CHOR " , 
CH NR " 2 , C ( O ) N ( R " ) 2 , C ( O ) OR " , NO2 , 

- NCS , CN , CF3 , OCF3 and - N ( R " ) 2 ; 
[ 0453 ] wherein each occurrence of R " is independently 

selected from H , ( C1 - C6 ) - alkyl , ( C1 - C6 ) - aliphatic , 
( C3 - C6 - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 
( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 — ( C1 
C6 ) - alkyl - , and ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 3 substituents selected from : halogen , - Rº , 
- OR " , oxo , CHOR , — CH NR 2 , - C ( O ) N ( Rº ) 2 , 
- C ( O ) OR " , - NO2 , - NCS , CN , – CF3 , OCF , and 
- N ( Rº ) 2 , wherein each occurrence of Rº is indepen 
dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0454 ] In some embodiments , the present invention pro 
vides a compound of formula I : 

DE 
( R ' ) m FS 

Q 

0 

[ 0455 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0456 ] U and the two carbon atoms designated by a and 
B together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

[ 0457 ] A is C , CRO , or N ; 
[ 0458 ] B and F are each independently selected from C , 
CRÓ , and N , wherein B and F cannot both be N ; 

[ 0459 ] Dis N , NR ? , O , CR or C ( R ) ; 
[ 0460 ] E is N , NR² , CR or C ( R ) 2 ; 
[ 0461 ] W is N , NR² , CRó or C ( R ) ; 
[ 0462 ] X is N , NR ? , O , CR or C ( R? ) 2 ; 
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[ 0463 ] Y and Z are each independently selected from C , 
CR " , and N , wherein Y and Z cannot both be N ; 

[ 0464 ] V is C or CR " , 
[ 0465 ] or when Z is C or CRÓ , V is C , CR " , or N ; 
[ 0466 ] wherein when the ring formed by X , Y , Z , V and W 

wan 

then R² is ORS , SRS , ( CH2 ) , ORS , ( CH2 ) , O ( CH2 ) 
„ R8 , ( CH2 ) , R8 and ( CH2 ) , N ( R " ) R10 ; and wherein R2 is 
independently substituted with 0 - 5 R ' ; 
[ 0467 ] m and n are independently integers selected from 

0 - 4 ; 
[ 0468 ] p is an integer selected from 2 - 4 ; 
0469 ] each occurrence of the bond “ - - - ” is either a 
single bond or a double bond ; 

[ 0470 ] each occurrence of R1 , R² , R4 , and RS are each 
independently selected from : 
[ 0471 ] halogen , R , OR , — NO , - NCS , CN , 

CF3 , OCF3 , SiR3 , — N ( R ) 2 , SR , SOR , 
- SOR , SO N ( R ) 2 , SO3R , ( CR2 ) 1 - 3R , 
( CR2 ) 1 - 3OR , — ( CR2 ) 0 - 3 — C ( O ) NR ( CR2 ) - 3R , 
( CR ) - 3 - C ( O ) NR ( CR ) - 3OR , C ( O ) R , ( O ) C 

( O ) R , C ( O ) CH2C ( O ) R , C ( S ) R , C ( S ) OR , 
C ( O ) OR , - C ( O ) C ( O ) OR , - C ( O ) C ( O ) N ( R ) 2 , 
OC ( O ) R , C ( O ) N ( R ) 2 , OC ( O ) N ( R ) 2 , C ( S ) N 

( R ) 2 , ( CR20 - 3NHC ( O ) R , - N ( R ) N ( R ) COR , - N ( R ) 
N ( R ) C ( O ) OR , — N ( R ) N ( R ) CON ( R ) 2 , — N ( R ) SO , R , 
- N ( R ) SO N ( R ) , — N ( R ) C ( O ) OR , — N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , - N ( R ) C ( O ) N ( R ) 2 , - N ( R ) C ( S ) N ( R ) , 
- N ( COR ) COR , N ( OR ) R , C NH ) N ( R ) 2 , 

C ( O ) N ( OR ) R , CONOR ) R , OP ( O ) ( OR ) 2 , 
P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0472 ] R3 is absent or is selected from : 
[ 0473 ] halogen , R , OR , - NO2 , - NCS , CN , 

CF3 , OCF3 , SiRz , - N ( R ) 2 , SR , SOR , 
- SOR , SO N ( R ) 2 , SO3R , ( CR2 ) 1 - 3R , 

( CR2 ) 1 - 3 OR , ( CR20 - 3 - C ( O ) NR ( CR2 ) o - 3R , 
( CR2 ) 0 - 3 - C ( O ) NR ( CR2 ) o - 3R , - C ( O ) R , - ( 0 ) C 

( O ) R , C ( O ) CH , C ( O ) R , C ( S ) R , C ( S ) OR , 
- C ( O ) OR , C ( O ) C ( O ) OR , C ( O ) C ( O ) N ( R ) 2 , 
OC ( O ) R , C ( O ) N ( R ) 2 , _ OC ( O ) N ( R ) 2 , - C ( S ) N 

( R ) 2 , ( CR2 ) o - 3NHC ( O ) R , - N ( R ) N ( R ) COR , - N ( R ) 
N ( R ) C ( O ) OR , — N ( R ) N ( R ) CON ( R ) 2 , — N ( R ) SO , R , 
- N ( R ) SO , N ( R ) 2 , — N ( R ) C ( O ) OR , — N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , — N ( R ) C ( O ) N ( R ) 2 , - N ( R ) C ( S ) N ( R ) 2 , 
- N ( COR ) COR , - N ( OR ) R , C NH ) N ( R ) 2 , 
- C ( O ) N ( OR ) R , CONOR ) R , OP ( O ) ( OR ) , 
— P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0474 ] each R is independently — H or ( C1 - C6 ) alkyl ; 
[ 0475 ] each R ' is independently — H or ( C1 - C6 ) alkyl ; 
[ 0476 ] each R is independently — ( C1 - C6 ) alkyl , - ( C3 
C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , or 5 - to 10 - membered 
heteroaryl , wherein each occurrence of R8 is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0477 ] each R10 is independently ( C3 - C10 ) - cycloalkyl , 
3 - to 10 - membered heterocyclyl - , ( C6 - C10 ) - aryl , or 5 - to 

10 - membered heteroaryl , wherein each occurrence of R10 
is independently substituted with 0 - 5 R ' ; 

[ 0478 ] each R is independently selected from : 
[ 0479 ] H — 
[ 0480 ] ( C1 - C12 ) - aliphatic - , 
[ 0481 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0482 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0483 ] [ ( C3 - C10 - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0484 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0485 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 ( C1 - C12 ) - aliphatic - , 
[ 0486 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 — ( C1 - C12 ) - ali 

phatic - , 
[ 0487 ] ( C6 - C10 ) - aryl - , 
[ 0488 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0489 ] ( C6 - C10 ) - aryl - 0 ( C1 - C12 ) aliphatic - , 
[ 0490 ] ( C6 - C10 ) - aryl - N ( R " ) _ ( C1 - C12 ) aliphatic - , 
[ 0491 ] 3 - to 10 - membered heterocyclyl - , 
[ 0492 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0493 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0494 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) ( C1 
C12 ) aliphatic - , 

[ 0495 ] 5 - to 10 - membered heteroaryl - , 
[ 0496 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0497 ] ( 5 - to 10 - membered heteroaryl ) - 0 — ( C1 - C12 ) 

aliphatic - ; and 
[ 0498 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 

C12 ) - aliphatic - ; 
[ 0499 ] wherein said heterocyclyl has 1 - 4 heteroatoms 

independently selected from N , NH , O , S , SO , and SO , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0500 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

( 0501 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0502 ] wherein each occurrence of R ' is independently 
selected from halogen , - R " , - OR " , oxo , CHOR " , 
— CH NR " 2 , - C ( O ) N ( R " ) 2 , C ( O ) OR " , — NO2 , 
- NCS , CN , CF3 , - OCFz and — N ( R " ) 2 ; 

[ 0503 ] wherein each occurrence of R " is independently 
selected from H , ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 - to 
6 - membered heterocyclyl , 5 . to 10 - membered heteroaryl - , 
( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) - ( C1 - C6 ) 
alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered 
heteroaryl ) - 0 ( C1 - C6 ) - alkyl - , and ( C6 - C10 ) - aryl - 0 
( C1 - C6 ) - alkyl - . 
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[ 0504 ] Some embodiments provide a compound of for - 
mula 1 : 

DE RY 

RS Y? 
VR 

[ 0505 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0506 ] U and the two carbon atoms designated by a and 
B together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

[ 0507 ] A is C , CR " , or N ; 
[ 0508 ] B and F are each independently selected from C , 
CR ' , and N , wherein B and F cannot both be N ; 

[ 0509 ] D is N , NR ? , O , CR or C ( R ) 2 ; 
[ 0510 ] E is N , NR² , CR or C ( R ) ; 
[ 0511 ] W is N , NR² , CR or C ( R ' ) ; 
[ 0512 ] X is N , NR " , O , CR or C ( R ) 2 ; 
[ 0513 ] Y and Z are each independently selected from C , 
CR " , and N , wherein Y and Z cannot both be N ; 

10514 ] V is C or CR ' , 
[ 0515 ] or when Z is C or CRÓ , V is C , CRP , or N ; 
[ 0516 ] wherein when the ring formed by X , Y , Z , V and W 

( 0520 ] R ’ is absent or is selected from : 
[ 0521 ] halogen , R , OR , - NO2 , — NCS , CN , 

CF3 , OCF3 , SiRz , — N ( R ) 2 , SR , SOR , 
SOR , SO N ( R ) 2 SOR , ( CR2 ) 1 - 3R , 
( CR2 ) 1 - 3 — OR , ( CR2 ) 0 - 3 — C ( O ) NR ( CR2 ) - 3R , 
( CR20 - 3 - C ( O ) NR ( CR2 ) o - 3R , - C ( O ) R , ( 0 ) C 

( O ) R , - C ( O ) CH C ( O ) R , C ( S ) R , C ( S ) OR , 
C ( O ) OR , C ( O ) C ( O ) OR , - C ( O ) C ( O ) N ( R ) 2 , 

- OC ( O ) R , C ( O ) N ( R ) 2 , OC ( O ) N ( R ) , C ( S ) N 
( R ) 2 , ( CR20 - 3NHC ( O ) R , - N ( R ) N ( R ) COR , - N ( R ) 
N ( R ) C ( O ) OR , N ( R ) N ( R ) CON ( R ) , N ( R ) SO , R , 
- N ( R ) SO , N ( R ) , — N ( R ) C ( O ) OR , - N ( R ) C ( O ) R , 
- N ( R ) C ( S ) R , — N ( R ) C ( O ) N ( R ) , , - N ( R ) C ( S ) N ( R ) 2 , 
- N ( COR ) COR , — N ( OR ) R , CENH ) N ( R ) 2 , 

C ( O ) N ( OR ) R , C ( NOR ) R , OP ( O ) ( OR ) , 
— P ( O ) ( R ) 2 , — P ( O ) ( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 

[ 0522 ] each R is independently - H or ( C1 - C6 ) alkyl ; 
10523 ) each R7 is independently — H or - ( C1 - C6 alkyl ; 
[ 0524 ] each R8 is independently ( C1 - C6 ) alkyl , ( C3 
C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , or 5 - to 10 - membered 
heteroaryl , wherein each occurrence of R is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0525 ] each R is independently selected from : 
[ 0526 ] H - , 
0527 ] ( C1 - C12 ) - aliphatic - , 
[ 0528 ] ( C3 - C10 ) - cycloalkyl - , 
10529 ( C3 - C10 ) - cycloalkenyl - , 
[ 0530 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0531 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0532 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 ( C1 - C12 ) - aliphatic - , 
[ 0533 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 — ( C1 - C12 ) - ali 

phatic - , 
[ 0534 ] ( C6 - C10 ) - aryl - , 
[ 0535 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0536 ] ( C6 - C10 ) - aryl - 0 ( C1 - C12 ) aliphatic - , 
[ 0537 ] 3 - to 10 - membered heterocyclyl - , 
[ 0538 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0539 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0540 ] 5 - to 10 - membered heteroaryl - , 
[ 0541 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , and 
[ 0542 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; 
0543 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0544 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0545 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0546 ] wherein each occurrence of R ' is independently 
selected from halogen , — R " , - OR " , oxo , _ CHQOR " , 
- CH NR " 2 , - C ( O ) N ( R " ) 2 , C ( O ) OR " , - NO2 , 
- NCS , CN , CF3 , OCF3 and — N ( R " ) 2 ; 

w 

N ? R ? , 

then R2 is OR® , SRS , or ( CH2 ) OR® ; 
[ 0517 ] m and n are each independently an integer selected 

from 0 - 4 ; 
[ 0518 ] each occurrence of the bond “ - - - ” is either a 

single bond or a double bond ; 
[ 0519 ] each occurrence of R - R ? , R4 , and Rs are each 

independently selected from : halogen , R , OR , 
- NO2 , NCS , CN , CF3 , OCF3 , SiRz , — N ( R ) 
2 , SR , SOR , SO2R , SO , N ( R ) 2 , SO3R , 

( CR21 - 3R , ( CR2 ) 1 - 3OR , ( CR2 ) - 3C ( O ) NR 
( CR20 - 3R , ( CR2 ) 0 - 3 — C ( O ) NR ( CR2 ) o - 3R , - C ( O ) R , 

( 0 ) C ( O ) R , C ( O ) CH2C ( O ) R , C ( S ) R , C ( S ) OR , 
C ( O ) OR , - C ( O ) C ( O ) OR , C ( O ) C ( O ) N ( R ) 2 , OC 

( O ) R , C ( O ) N ( R ) 2 , OC ( O ) N ( R ) 2 , C ( S ) N ( R ) 2 , 
( CR2 ) o - 3NHC ( O ) R , - N ( R ) N ( R ) COR , — N ( R ) N ( R ) C 

( O ) OR , — N ( R ) N ( R ) CON ( R ) 2 , - N ( R ) SO , R , — N ( R ) 
SO , N ( R ) 2 , — N ( R ) C ( O ) OR , — N ( R ) C ( O ) R , — N ( R ) C ( S ) 
R , — N ( R ) C ( O ) N ( R ) 2 , — N ( R ) C ( S ) N ( R ) 2 , N ( COR ) 
COR , N ( OR ) R , C NH ) N ( R ) 2 , C ( O ) N ( OR ) R , 
CE = NOR ) R , OP ( O ) ( OR ) 2 , — P ( O ) ( R ) 2 , — P ( O ) 

( OR ) 2 , and — P ( O ) ( H ) ( OR ) ; 
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?? [ 0547 ] wherein each occurrence of R " is independently 
selected from H , – ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 C1 - C6 ) - alkyl - . 

[ 0548 ] The present invention provides a compound of 
formula 1 : 

I 

the 

be 

B to 
YZ 

V 

[ 0549 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0550 ) U and the two carbon atoms designated by a and 
B together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

[ 0551 ] A is C , CR " , or N ; 
[ 0552 ] B and F are each independently selected from C , 
CR® , and N , wherein B and F cannot both be N ; 

[ 0553 ] D is N , NR ? , O , CR or C ( R ) 2 ; 
[ 0554 ] E is N , NR " , CR or C ( R ) ; 
[ 0555 ] W is N , NR , CR or C ( R ) 2 ; 
[ 0556 ] X is N , NR ? , O , CR or C ( R? ) 2 ; 
[ 0557 ] Y and Z are each independently selected from C , 
CR° , and N , wherein Y and Z cannot both be N ; 

[ 0558 ] V is C or CR " , 
[ 0559 ] or when Z is C or CR " , V is C , CRÓ , or N ; 
[ 0560 ] wherein when the ring formed by X , Y , Z , V and W 

[ 0568 ] each R? is independently — H or ( C1 - C6 ) alkyl ; 
105691 each R7 is independently — H or — ( C1 - C6 ) alkyl ; 
[ 0570 ] each R is independently ( C1 - C6 ) alkyl , ( C3 

C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , or 5 - to 10 - membered 
heteroaryl , wherein each occurrence of R $ is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0571 ] each R is independently selected from : 
[ 0572 ] H - , 
[ 0573 ] ( C1 - C12 ) - aliphatic - , 
[ 0574 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0575 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0576 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0577 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0578 ] [ ( C3 - C10 ) - cycloalkyl ] - 04 ( C1 - C12 ) - aliphatic - , 
[ 0579 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 ( C1 - C12 ) - ali 

phatic - , 
[ 0580 ] ( C6 - C10 ) - aryl - , 
[ 0581 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0582 ] ( C6 - C10 ) - aryl - 0 ( C1 - C12 ) aliphatic - , 
[ 0583 ] ( C6 - C10 ) - aryl - N ( R " ) — ( C1 - C12 ) aliphatic - , 
[ 0584 ] 3 - to 10 - membered heterocyclyl - , 
[ 0585 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0586 ] ( 3 - to 10 - membered heterocyclyl ) - 0 ( C1 - C12 ) 

aliphatic , 
[ 0587 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) — ( C1 
C12 ) aliphatic - , 

[ 0588 ] 5 - to 10 - membered heteroaryl - , 
[ 0589 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0590 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 
[ 0591 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 
C12 ) - aliphatic - ; 

[ 0592 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0593 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 05941 or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0595 ] wherein each occurrence of R ' is independently 
selected from halogen , R " , - OR " , oxo , CHLOR " , 
- CH2NR " , - C ( O ) N ( R " ) 2 , C ( O ) OR " , NO2 , 
- NCS , CN , CF3 , - OCF , and — N ( R " ) 2 ; 

[ 0596 ] wherein each occurrence of R " is independently 
selected from H , ( C1 - C6 ) - alkyl , — ( C1 - C6 ) - aliphatic , 
( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 
( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 — ( C1 
C6 ) - alkyl - , and ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 5 substituents selected from : halogen , - Rº , 
- OR " , oxo , _ CHQORO , CH _ N ( Rº ) 2 , - C ( O ) N ( Rº ) 2 , 
- C ( O ) OR ” , — NO2 , — NCS , CN , CF3 , OCF3 and 

ww w 

then R2 is ( CH2 ) , ORS or — ( CH2 ) , O ( CH2 ) , R $ ; and 
wherein R2 is independently substituted with 0 - 5 R ' ; 
[ 0561 ] m and n are independently integers selected from 

0 - 4 ; 
[ 0562 ] p is an integer selected from 2 - 4 ; 
[ 0563 ] each occurrence of the bond “ - - - ” is either a 

single bond or a double bond ; 
[ 0564 ] each R is independently selected from : halogen , 

- R , and — OR ; 
[ 0565 ] R2 is selected from : halogen , R and ( CR ) . 

3 — OR ; 
[ 0566 ] R3 is selected from : - R and CN ; 
[ 0567 ] R4 and Rs are each independently - H or ( C1 
C6 ) alkyl ; 
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C = C , — C = C — ( C1 [ 0615 ] R is selected from : — CN , 
C6 ) alkyl , C = C - phenyl , 

- N ( Rº ) 2 , wherein each occurrence of Rº is indepen 
dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0597 ] The present invention provides a compound of 
formula I : Kokko 

I 
and R3 A - w 

( R ' ) m For more B 
R * a 

< 

P2 

[ 0598 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0599 ] U and the two carbon atoms designated by a and 
B together form a 5 - or 6 - membered aromatic ring having 
0 - 2 nitrogen atoms ; 

10600 ] A is C , CR " , or N ; 
[ 0601 ] B and F are each independently selected from C , 

CR " , and N , wherein B and F cannot both be N ; 
[ 0602 ] D is N , NR , O , CR or C ( R ) ; 
[ 0603 ] E is N , NR ? , CR or C ( R ) z ; 
[ 0604 ] W is N , NR ? , CRó or C ( R ) z ; 
[ 0605 ] X is N , NR ? , O , CR or C ( R ) ; 
[ 0606 ] Y and Z are each independently selected from C , 
CR® , and N , wherein Y and Z cannot both be N ; 

[ 0607 ] V is C or CRO , 
[ 0608 ] or when Z is C or CRO , V is C , CRO , or N ; 
[ 0609 ] wherein when the ring formed by X , Y , Z , V and W 

wherein R3 is substituted with 0 - 5 R ' ; 
[ 0616 ] each occurrence of R4 and R? is independently — H 

or - ( C1 - C6 ) alkyl ; 
[ 0617 ] each R? is independently - H or ( C1 - C6 ) alkyl ; 
[ 0618 ] each R ' is independently — H or ( C1 - C6 ) alkyl ; 
[ 0619 ] wherein each occurrence of R ' is independently 

selected from halogen , R " , - OR " , oxo , CHOR " , 
CH NR " , C ( O ) N ( R " ) 2 , C ( O ) OR " , NO2 , 

- NCS , CN , CF3 , - OCF , and - N ( R " ) 2 ; 
[ 0620 ] wherein each occurrence of R " is independently 

selected from H , ( C1 - C6 ) - alkyl , - ( C1 - C6 ) - aliphatic , 
( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 
( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 — ( C1 
C6 ) - alkyl - , and ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 5 substituents selected from : halogen , - Rº , 
- OR ' , oxo , CH , OR " , — CH NR°2 , - C ( O ) N ( Rº ) 2 , 
- C ( O ) OR ” , — NO2 , — NCS , CN , OCFz and 
- N ( Rº ) 2 , wherein each occurrence of Rº is indepen 

dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0621 ] In some of the above embodiments , R3 is selected 
from : no mm 

N ' R ? , 
R . Ky to 

R " 

* te N NR " R " RI 

then R2 is ( CH2 ) , ORS or ( CH2 ) , O ( CH2 ) , R® , wherein 
each occurrence of R $ is independently — ( C1 - C6 ) alkyl or 
( C6 - C10 ) - aryl ( e . g . , phenyl ) , and wherein R² is indepen 
dently substituted with 0 - 5 R ' ; 
[ 0610 ] m and n are independently integers selected from 

0 - 4 ( in some embodiments , m is 1 ) ; 
[ 0611 ] p is an integer selected from 2 - 4 ; 
[ 0612 ] each occurrence of the bond “ - - - ” is either a 

single bond or a double bond ; 
[ 0613 ] each R ' is independently selected from : — C1 , — F , 

OMe , and — C = CH ; 
[ 0614 ] R2 is halogen , ( CR2 ) 1 - 3 — OR , wherein each 

occurrence of R is independently selected from — H , 
- ( C1 - C6 ) alkyl , ( C6 - C10 ) - aryl - ( e . g . , phenyl ) , and ( C6 
C10 ) - aryl - ( C1 - C12 ) aliphatic - ( e . g . , phenyl - ( C1 - C6 ) 
alkyl - ) , and wherein each occurrence of R is indepen 
dently substituted with 0 - 5 R ' ; 

tako 
* * 7 RI 

R 
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- continued - continued 

wwwww www www www wwww 
R ? , 

* R2 ORA 

www www www 
SSRS and and ( CH ) , ORS . 

[ 0625 In some embodiments , X , Y , Z , Vand W forma 
ring that is selected from : 

[ 0622 ] wherein each occurrence of R " is independently 
selected from — C1 - C6 ) - alkyl ( e . g , linear or branched ) , 

C = CH , phenyl , thiophene , ( 5 - to 10 - membered het 
eroaryl ) - C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , 
wherein each R " is independently substituted with 0 - 3 
substituents selected from : halogen , R , ORP , OXO , 
CH . OR , CHANR , CONCRS ) , C ( OOR , 

- NO . , NCS , CN , CF , OCFs and NIRP ) , 
wherein each occurrence of Rº is independently selected 
from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cycloalky , 3 - to 
6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0623 ] In some embodiments of a compound of formula I , 
XX , Y , Z , Vand W together forma5 - membered aromatic or 
non - aromatic ring having 1 - 4 nitrogen atoms , wherein said 
ring is substituted with 0 - 3 RS and 0 - 2 R7 . In some embodi 
ments , X , Y , Z , Vand W together forma S - membered 
aromatic ring having 1 - 3 nitrogen atoms , wherein said ring 
is substituted with O - 2RS and 0 - 1 R . 
[ 0624 In certain embodiments , X , Y , Z , Vand W forma 
ring that is selected from : 

mmm www www www 

R6 

wwwww www www www www 
RSS R2 R6 N ' R ? 

www www mmm WWW wwww mmmmm www www www ww 
N 

N . 
CR2 * R ' R6 / 

R6 R6 

www www www www wwww www www www www 

R67S Se ? R6 / N CRY RS ” R6 

wwww 
R 

www www www wwww www R6 

wwww www www www 
/ n ' 

P6 | R6 
www Ps . PA www www m 

R6 

WWW www www ww \ / | R R2 R67 R * N ' R2 R www www 
P? R6 

wwwww www R ? ORA ww www www 
mm www www mm 

P6 . CRP R6 or R2 
CSR8 ( CH ) , ORS 
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- continued 
ma 

- continued 
ma mm man w w m mm 
N ( CH2 ) , O ( CH2 ) R $ ' N ( CH2 ) , R8 and SR8 ( CH2 ) ?ORS 

mm ma mu 
( CH2 ) „ N ( R " ) R10 , ( CH2 ) „ O ( CH2 ) , R $ 

mm mm [ 0626 ] In some embodiments of a compound of formula I , 
W is N . In some embodiments , W is N , and X , Y , Z , V and 
W form a ring that is selected from : ( CH2 ) , R8 and 

man mm mm mm mo mm ma 
- ( CH2 ) , N ( R " ) R10 

LN R2 R6 

ma ma mm n w mm [ 0628 ] In certain embodiments of a compound of formula 
I , the ring formed by X , Y , Z , V and W is : 

P6 R2 ' N R2 R6 N TY 

ma aan 
an www 

R OR NO R2 . 
- Z 

mann mm - [ 0629 ] In certain embodiments of a compound of formula 
I , the ring formed by X , Y , Z , V and W is : routers ma 

and 

M SR8 ( CH2 ) „ OR 

7 

[ 0627 ] In some embodiments , W is N , and X , Y , Z , V and 
W form a ring that is selected from : 7 

n man mm RO 
mo mm mm 

[ 0630 ] In certain embodiments of a compound of formula 
I , the ring formed by X , Y , Z , V and W is selected from : R ? NON R2 RO N _ R2 

N 

mm ma m 

w mm man ma wm mm 
N R2R64 N ' N ' 

ma mar OR8 ' N SR8 

mm man ma mm 
m man 

po R " R2 

??Z ' N ( CH2 ) „ ORS N ( CH2 ) O ( CH2 ) „ R $ 
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- continued [ 0633 ] In some embodiments of a compound of formula I , 
A , B , D , E and F form a ring that is selected from : mm ma w ma 

and and / 
R3 . N . IR R3 ( CH2 ) , R8 ( CH2 ) „ N ( R " ) R10 ' N Na VN 

mm ni [ 0631 ] In certain embodiments of a compound of formula 
I , the ring formed by X , Y , Z , V and W is selected from : 

' n new win 

mm M R3 R R3 RON m 

w men 
men and min mi w nh R8 

ma mm R6 R3 - D2 
N N - R3 

N ( CH2 ) „ OR . nh mi mi new nh 
Po In some embodiments , the ring formed by X , Y , Z , V and W 

is : 
R6 AR RON RRO - R7 

mm min ma mi ww nah men 
po 

N OR 
Z 

R6 VR R 

In some embodiments , the ring formed by X , Y , Z , V and W 
is : num mi mi mu men men 

6 R3 
and mm 

mi Or 

mwen wa ( CH ) , ORS 

mi 
m ni 

mm 
[ 0634 ] In certain embodiments of a compound of formula 
I , the ring formed by A , B , D , F and E is : la continentoiman of compound of roma ( CH2 ) 7O ( CH2 ) , RS . 

R6 R6 N R3 

mino 
[ 0632 ] In some embodiments of a compound of formula I , 
A , B , D , E and F together form a 5 - membered aromatic or 
non - aromatic ring having 1 - 4 nitrogen atoms , wherein said 
ring is substituted with 0 - 3 Rº and 0 - 2 R ' . In certain 
embodiments , A , B , D , E and F together form a 5 - membered 
aromatic ring having 1 - 3 nitrogen atoms , wherein said ring 
is substituted with 0 - 2 R and 0 - 1 R ' . 

mi 
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[ 0635 ] In some embodiments of a compound of formula I , 
the compound has a structure of formula II : 

[ 0638 ] In some embodiments of a compound of formula I , 
the compound has a structure of formula IV : 

IV 
R6 

RO N 
TR3 

( R ' ) m ( R ) pour 

LR , 

or a pharmaceutically acceptable salt , hydrate , solvate , poly 
morph , isomer , or combination thereof , wherein m , R1 , R2 , 
R * , R4 , R and R are as defined in formula I . 
[ 0636 ] In some embodiments of a compound of formula I , 
the compound has a structure of formula III : 

TII 
Ro R N 

( K ) 12 

Ro 

or a pharmaceutically acceptable salt , hydrate , solvate , poly 
morph , isomer , or combination thereof , wherein m , R ' , R ? , 
R3 , R4 , RS and Rare as defined in formula I . 
[ 0637 ] In some embodiments of a compound of formula I , 
the compound has a structure of formula IV : 

or a pharmaceutically acceptable salt , hydrate , solvate , poly 
morph , isomer , or combination thereof , wherein R ? is 

( CH2 ) mO ( CH2 ) , RS , ( CH2 ) , R8 or — ( CH2 ) , N ( R " ) R10 , 
wherein R is independently substituted with 0 - 5 R ' and 
wherein in , n , p , R1 , R " , R4 , RS , RÓ , R8 , R10 , and R " are as 
defined herein . In some embodiments , R2 is ( CH2 ) O 
( CH ) , R . 
[ 0639 ] In some embodiments of a compound of formula I , 
II , III , or IV , each occurrence of R ' is selected from : halogen , 
- R , — OR , — NO2 , CN , – CF3 , OCF3 , — N ( R ) 2 , and 
— N ( R ) SO , R , wherein each occurrence of R is indepen 
dently substituted with 0 - 5 R ' . In some embodiments , each 
occurrence of Rl is independently selected from : halogen , 
- H , ( C1 - C6 ) alkyl , OH , O ( ( C1 - C6 ) alkyl ) , - NO2 , 
CN , CF3 , OCF3 , NH , , N ( ( C1 - C6 ) alkyl ) 2 , 

- N ( ( C1 - C6 ) alkyl ) SO , ( ( C1 - C6 ) alkyl ) , and — NHSO2 ( ( C1 
C6 alkyl ) , wherein said alkyl is independently substituted 
with 0 - 5 R ' . In certain embodiments , each occurrence of R 
is independently selected from : — H , - F , C1 , — Br , 
OH , - Me , - Et , ?Me , OEt , — NO2 , CN , CF3 , 
OCF3 , — NH2 , — NMez , — NEtz , — NHSO , Me , and 

- NHSO , Et . In certain embodiments of a compound of any 
one of formulae I - IV , at least one Rl is — OR . In some 
embodiments , the at least one R ' is O ( ( C1 - C6 ) alkyl ) , such 
as — OMe . 
10640 ] In some embodiments of a compound of formula I , 
II or III , R2 is selected from : halogen , - R , OR , - NO2 , 

( CR ) - 3R , ( CR ) - 3 - OR , - CN , – CF3 , - C ( O ) NR2 , 
C ( O ) OR , and _ OCF3 , wherein each occurrence of R is 

independently substituted with 0 - 5 R ' . In some embodi 
ments , R² is selected from : 
[ 0641 ] — H , ( C1 - C6 ) alkyl , CH2O ( ( C1 - C6 ) alkyl ) , 

— ( C ( C1 - C6 ) alkyl ) 2 ) 1 - 3 - 0 ( ( C1 - C6 ) alkyl ) , — OH , 
[ 0642 ] O ( ( C1 - C6 ) alkyl ) , — NO2 , CN , CF3 , 

- OCF3 , ( C3 - C10 ) - cycloalkyl - , 
[ 0643 ] C ( O ) N ( C1 - C6Falkyl ) C ( O ) O ( C1 - C6 ) 

alkyl ) , 3 - to 10 - membered heterocyclyl - , 
[ 0644 ] ( C6 - C10 ) aryl - , 5 - to 10 - membered heteroaryl - , 
[ 0645 ] ( C6 - C10 ) aryl - ( C1 - C12 ) aliphatic - , 
106461 ( C6 - C10 ) aryl - 0 — ( C1 - C12 ) aliphatic - , 
[ 0647 ] ( C6 - C10 ) aryl - N ( R " ) — ( C1 - C12 ) aliphatic - , ( C6 
C10 ) aryl - ( C1 - C12 ) aliphatic - 0 , 

[ 0648 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 
phatic - , 

[ 0649 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) - ali 
phatic - , 

[ 0650 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) ( C1 
C12 ) - aliphatic - , 

[ 0651 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 
phatic - 0 

[ 0652 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 
phatic - , 

RO 

the past 
( R ' ) m 

or a pharmaceutically acceptable salt , hydrate , solvate , poly 
morph , isomer , or combination thereof , wherein R2 is 
- ORS , SRS , or — ( CH2 ) , OR® , wherein R2 is indepen 

dently substituted with 0 - 5 R ' and wherein m , n , R1 , R3 , R4 , 
R ” , R? , and RS are as defined in formula I . In some 
embodiments , R2 is _ OR ' . In some embodiments , R2 is 
— ( CH2 ) , ORS . 
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embodiments , R² is ( CH ) OR or ( CH2 ) , O ( CH2 ) , R? , 
wherein Rºis — ( C1 - C6 ) alkyl , ( C6 - C10 ) - aryl , or 5 - to 
10 - membered heteroaryl , wherein each occurrence of R $ is 
independently substituted with 0 - 5 R ' . 
[ 0659 ] In some embodiments of a compound of formula I , 
II , III , or IV , R * is selected from : halogen , — R , CN , 
_ CFz , — SO , R , - C ( O ) N ( R ) , , - C ( O ) R and — C ( O ) OR , 

wherein each occurrence of R is independently substituted 
with 0 - 5 R ' . In some embodiments , Rºis selected from : — F , 
- Br , Cl , ( C1 - C6 ) alkyl , CN , C = C , CF3 , - SO2 

( ( C1 - C6 ) alkyl ) , C ( O ) N ( ( C1 - C6 ) alkyl ) 2 , C ( O ) NH2 , 
C ( O ) ( ( C1 - C6 ) alkyl ) , SO , ( ( C6 - C10 ) - aryl ) , C ( O ) O 

( ( C1 - C6 ) alkyl ) , ( C2 - C6 ) - alkenyl , ( C2 - C6 ) - alkynyl , 
( C6 - C10 ) - aryl , 5 - to 10 - membered heteroaryl - , and 3 - to 

10 - membered heterocyclyl - , wherein said alkyl , alkenyl , 
alkynyl , aryl , heteroaryl or heterocyclyl - is independently 
substituted with 0 - 5 R ' . In some embodiments of a com 
pound of formula I , II , III , or IV , R3 is selected from : — H , 

C ( O ) OMe , C ( O ) Et , C ( O ) NMT2 , C ( O ) NH , 
- C ( O ) OEt , C ( O ) OCHZ ( tert - butyl ) , C ( O ) OCH , CF3 , 

C ( O ) O ( isopropyl ) , C ( O ) NEt2 CHF2 , CN , C = C , 
SO Me , SO Et , SO Ph ( Me ) , CF3 , CHF2 , - Me , 

- Et , Br , Cl , CH Ph , 

ON 
RO 

3 wa man > 
P 

NN RO Po 

[ 0653 ] ( 3 - to 10 - membered heterocyclyl ) - 0 ( C1 - C12 ) 
aliphatic - , 

[ 0654 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) – ( C1 
C12 ) aliphatic - , and 

[ 0655 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 
phatic - 0 , wherein R is independently substituted with 
0 - 5 R ' . 

[ 0656 ] In some embodiments of a compound of formula I , 
II or III , R² is selected from : - H , - Me , - Et , propyl , isopro 
pyl , butyl , tert - butyl , cyclopropyl , cyclobutyl , cyclopentyl , 
cyclohexyl , CF3 , - C ( O ) OMe , - C ( O ) OEt , ?Me , 
CH OMe , CH2OET , CH , OPh , - CH2 - pyrrolidine , 

- CH2 - morpholine , CH2 - pyridine , and — CH Ph , 
wherein said R² is substituted with 0 - 3 R ' . In some embodi 
ments of a compound of formula I , II or III , R2 is - Me 
substituted with 0 - 3 R ' selected from R " , — OR " , oxo , 
- CH OR " , — CH NR " , - C ( O ) N ( R " ) 2 , - C ( O ) OR " , 
- NO2 , — NCS , CN , CF3 , OCFz and — N ( R " ) 2 , 
wherein R " is independently selected from H , ( C1 - C6 ) 
alkyl , ( C6 - C10 ) - aryl - , and ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - . In 
some embodiment , R2 is - Me that is independently substi 
tuted with 0 - 3 R ' selected from N ( Me ) 2 , - N ( Et , and 
_ N ( Me ) ( CH , Ph ) . 

[ 0657 ] In some embodiments of a compound of formula I , 
II or III , R2 is selected from : _ CH _ Ph , — CH CH Ph , - Ph , 
- OCH Ph , — CH OPh , — OCH CH Ph , CH CH OPh , 
- CH2 - pyrrolidine , CH2 - morpholine , CH2 - pyridine , 
and _ CH _ Ph wherein said Ph , pyrrolidine , pyridine or 
morpholine is substituted with 0 - 5 R ' . In some embodiments 
of a compound of formula I , II or III , R² is selected from : 
- CH Ph , CH CH Ph , - Ph , OCH Ph , — CHOPh , 
- OCH CH Ph , CH CH OPh , - CH2 - pyrrolidine , 
- CH2 - morpholine , CH2 - pyridine , and — CH Ph , 

wherein said Ph , pyrrolidine , pyridine or morpholine is 
substituted with 0 - 5 R ' independently selected from halogen , 
( C1 - C6 ) - alkyl , OH , O ( ( C1 - C6 ) - alkyl ) , CH , OH , 
CH20 ( C1 - C6 ) - alkyl ) , - CH N ( C1 - C6 ) - alkyl ) 2 , C ( O ) O 

( C1 - C6 ) - alkyl ) , - C ( O ) N ( C1 - C6 ) - alkyl ) 2 , - NO2 , CN , 
- CF3 , OCFz and — N ( C1 - C6 ) - alkyl ) 2 . In some of the 
above embodiments , the - Ph , pyrrolidine , pyridine or mor 
pholine of R2 is substituted with 0 - 5 R ' independently 
selected from F , C1 , CN , - Me , - Et , ?Me , and 
- OEt . In some embodiments of a compound of formula I , 

II or III , R2 is CH Ph , CH OPh , CH2 - pyridine , 
- CH2 - pyrrolidine , or CH2 - morpholine wherein said - Ph , 

pyrrolidine , pyridine or morpholine is substituted with 0 - 3 
R ' independently selected from - F , C1 , CN , - Me , and 
- Me . 
[ 0658 ] In some embodiments of a compound of formula 
IV , R2 is OR® , SR® , ( CH2 ) , ORS , - ( CH2 ) , O ( CH2 ) 
R® , - ( CH2 ) , R8 or ( CH2 ) , N ( R " ) R10 , wherein each R8 is 
independently ( C1 - C6 ) alkyl , ( C3 - C10 ) - cycloalkyl , 
( C6 - C10 ) - aryl , or 5 - to 10 - membered heteroaryl , wherein 
each occurrence of R8 is independently substituted with 0 - 5 
R ' ; n is an integer selected from 0 - 4 ; p is an integer selected 
from 2 - 4 ; and each R10 is independently — ( C3 - C10 ) - cy 
cloalkyl , 3 - to 10 - membered heterocyclyl - , ( C6 - C10 ) - aryl , 
or 5 - to 10 - membered heteroaryl , wherein each occurrence 
of R10 is independently substituted with 0 - 5 R ' . In some 
embodiments , R2 is OR® . In some embodiments , R2 is OR® , 
wherein R8 is ( C6 - C10 ) - aryl , substituted with 0 - 5 R ' . In 
some embodiments , R2 is OR® , wherein Ris ( C6 - C10 ) - aryl , 
substituted with 0 - 3 halogen ( such as — F ) . In some embodi 
ments , R² is – ( CH2 ) OR or — ( CH2 ) O ( CH2 ) „ R $ . In some 

mi man man F 

R9 

ma OMe maraan mar 
OMe wa F F 

F F 
mm 
man ? OME mu 

N = V = 

ma mi NRO ma 
wherein Rº is selected from — H , - Me , - Et , CF3 , isopro 
pyl , OMe , OEt , O - isopropyl , CH NMez , - tert 
butyl and cyclopropyl . 
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[ 0660 ] In certain embodiments of a compound of formula 
I , II , III , or IV , Rº is C ( O ) OMe or - C ( O ) OEt . In certain 
embodiments of a compound of formula I , II , III , or IV , R3 normalmente comportament componente s i t 

R9 
or 

www mann and min 
wherein Rº is selected from — H , - Me , - Et , CF3 , isopro 
pyl , OMe , OEt , O - isopropyl , CH NMez , - tert 
butyl and cyclopropyl . 
[ 0661 ] In some embodiments of a compound of formula I , 
II , III , or IV , R4 and RS are each independently selected from 
- H , halogen and — R , wherein each occurrence of R is 
independently substituted with 0 - 5 R ' , or R4 and R $ may be 
taken together with the carbon atom to which they are bound 
to form a 3 - to 10 - membered aromatic or non - aromatic ring 
having 0 - 3 additional heteroatoms independently selected 
from N , O , S , SO , and SO , , wherein said ring is substituted 
with 0 - 5 R ' . In some embodiments , R4 and R are each 
independently selected from - H , - Me , - Et , F , or R4 and 
Rare taken together with the carbon atom to which they are 
bound to form a 3 - to 8 - membered aliphatic ring . In certain 
embodiments , both R4 and R are — H . 
[ 0662 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

[ 0668 ] wherein R * is substituted with 0 - 5 R ' ; 
[ 0669 ] each occurrence of R + and RS is independently — H 
or ( C1 - C6 ) alkyl ; 

[ 0670 ] each R is independently — H or ( C1 - C6 ) alkyl ; 
[ 0671 ] wherein each occurrence of R ' is independently 

selected from halogen , — R " , - OR " , oxo , CHOR " , 
— CH NR " , - C ( O ) N ( R " ) 2 , C ( O ) OR " , — NO , , — NCS , 
- CN , CF3 , OCF3 and — N ( R " ) 2 ; 

[ 0672 ] wherein each occurrence of R " is independently 
selected from H , ( C1 - C6 ) - alkyl , ( C1 - C6 ) - aliphatic , 
( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 
( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 
C6 ) - alkyl - , or ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 5 substituents selected from : halogen , Rº , 
- OR " , oxo , CHORO , CH _ N ( Rº ) 2 , - C ( O ) N ( Rº ) 2 , 
- C ( O ) OR " , — NO , , - NCS , - CN , — CF2 , - OCF , and 
- N ( Rº ) 2 , wherein each occurrence of Rº is indepen 

dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0673 ] In some of the above embodiments , Rl is Cl . 
[ 0674 ] In some of the above embodiments , R3 is selected 
from : ( R ) † ( R ) m Ko 

ZZ ( R ' ) 0 - 5 

[ 0663 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0664 ] m is 0 - 3 ( e . g . , m is 1 ) ; 
[ 0665 ] each R is independently selected from : - C1 , F , 

OMe , and C = CH : 
[ 0666 ] R² is halogen , ( CR2 ) 1 - 3OR , or — ( CR2 ) 1 - 30 

( CR ) - 3 - R , wherein each occurrence of R is indepen 
dently selected from H , ( C1 - C6 ) alkyl , ( C6 - C10 ) 
aryl - ( e . g . , phenyl ) , or 5 - to 10 - membered heteroaryl 
( e . g . , pyridyl ) and ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic 
( e . g . , phenyl - ( C1 - C6 ) alkyl - ) , and wherein each occur 
rence of R is independently substituted with 0 - 5 R ' ; 

[ 0667 ] R3 is selected from : CN , C = C — C = C — 
( C1 - C6 ) alkyl , C = C - phenyl , _ COOMe , COOEt , 
- ( C1 - C6 ) alkyl , 

ty 
torom - ( R1 ) 0 - 5 

to ( R1 ) 0 - 52 

[ 0675 ] wherein each occurrence of R is independently 
selected from : halogen , Rº , OR° , oxo , CHQORO , 
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- continued CH _ N ( Rº ) 2 , - C ( O ) N ( Rº ) , - C ( O ) OR ” , — NO2 , 
- NCS , CN , CF3 , - OCF3 and — N ( Rº ) 2 , wherein 
each occurrence of Rº is independently selected from : 

( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cycloalkyl , 3 - to 6 - mem 
bered heterocyclyl , 5 - to 10 - membered heteroaryl - , and 
( C6 - C10 ) - aryl - . In some embodiments , R3 is selected 
from : 2 

- ( R ' ) 0 - 5 toos m - ( R ' ) 0 - 5 
wim 

CF3 

mi - ( R ) 0 - 5 , 

min [ 0676 ] wherein each occurrence of R ' is independently 
selected from : halogen , - Rº , - OR , oxo , CHQORO , 
CH _ N ( Rº ) 2 - C ( O ) N ( Rº ) 2 , C ( O ) OR " , NO2 , 

- NCS , CN , CF3 , OCFz and — N ( Rº ) 2 , wherein 
each occurrence of Rº is independently selected from : 

( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cycloalkyl , 3 - to 6 - mem 
bered heterocyclyl , 5 - to 10 - membered heteroaryl - , and 
( C6 - C10 ) - aryl - , and 

[ 0677 ] R?is - ( CH2 ) , ORS , wherein R8 is — ( C1 - C6 ) alkyl 
( e . g . , - Me , - Et , - propyl , or - isopropyl ) wherein R² is 
independently substituted with 0 - 5 R ' . 

[ 0678 ] In some of the above embodiments , R3 is selected 
from : 

1 

tera 
to man 

[ 0679 ] In some of the above embodiments , R3 is selected 
from : 

wulan nim 
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- continued 

??? 
[ 0680 ] R2 is ( CH ) OR , wherein Rs is ( C1 - C6 ) alky1 

( e . g . , - Me , Et , - propyl , or isopropyl ) . 
[ 0681 ] In some of the above embodiments , R3 is selected 
from : 

?? 

+ + + win 
F 

??? 
?? 

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

??? 

??? 
CF3 

F ??? 

v ????? minn 
???? Noun 

???? 
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- continued - continued 

Win www WWW 

??? wwwww www 

[ 0682 ] n some embodiments , R is selected from : wwww 
wwwwm www TF 

? 

www 

1 www 
and R ' is ( CH ) . ORS , wherein R is ( C1 - C6 ) alkyl ( e . g , 
- Me - Et , propyl , or - isopropyl ) . 
[ 0683 ] In some embodiments , R is ( CH . ) , OR or 

( CH ) , 0 ( CH ) RS , wherein each occurence of RS is 
independently ( C6 - C10 ) - aryl ( e . g . , phenyl ) or S - to 10 - mem 
bered heteroaryl - ( e . g , pyridyl ) and wherein R is indepen 
dently substituted with 0 - 5 R ' . In some embodiments , R2 is 

( CH ) , OR or ( CH ) , 0 ( CH ) RS , wherein each occur 
rence of R is independently ( C6 - C10 ) - aryl ( e . g . , phenyl ) or 
5 - to 10 - membered heteroaryl - ( e . g , pyridyl and wherein 
R ? is independently substituted with 0 - 5 R ' , and R ? is 
selected from : CN , C = CH , C = C - C1 - C6 ) alkyl , 
COOME , COOEL , C1 - C6jalkyl , 

mm 

ss ( 1 
0 , and 

w 

www 
Wherein R is substituted with 0 - 3 R . 
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- continued 
) - N . 

[ 0684 ] In some embodiments , R2 is CH , ORS or 
- CH , OCH , RS , wherein each occurrence of R8 is indepen 

dently ( C6 - C10 ) - aryl ( e . g . , phenyl ) or 5 - to 10 - membered 
heteroaryl - ( e . g . , pyridyl ) and wherein R2 is independently 
substituted with 0 - 5 R ' ; and R is selected from : C = CH , 
- C = C — ( C1 - C6 ) alkyl , 

Koko 
Ko to and 

wherein R3 is substituted with 0 - 5 R ' ; 
[ 0691 ] each occurrence of R * and R is independently — H 

or ( C1 - C6 ) alkyl ; 
[ 0692 ] each R is independently — H or ( C1 - C6 ) alkyl ; 
[ 0693 ] wherein each occurrence of R ' is independently 

selected from halogen , R " , — OR " , oxo , CHOR " , 
- CH , NR " , , - C ( O ) N ( R " ) , C ( O ) OR " , — NO , 
- NCS , CN , CF3 , — OCF3 and — N ( R " ) 2 ; 

[ 0694 ] wherein each occurrence of R " is independently 
selected from H , ( C1 - C6 ) - alkyl , ( C1 - C6 ) - aliphatic , 
( C3 - C6 - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 
( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 — ( C1 
C6 ) - alkyl - , or ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 5 substituents selected from : halogen , - Rº , 
- OR " , oxo , CHQORO , CH _ N ( Rº ) 2 , - C ( O ) N ( Rº ) 2 , 
- C ( O ) OR " , - NO2 , - NCS , CN , CF3 , OCF , and 
- N ( Rº ) 2 , wherein each occurrence of Rº is indepen 
dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0695 ] In some of the above embodiments , R3 is selected 
from : 

wherein R3 is substituted with 0 - 2 R ' ( e . g . , R is unsubsti 
tuted ) . 
[ 0685 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

Ro RON 

( R ) . 
R " 

m Kyta 
* * 

at to 
N N R " RH R R 

R " 

[ 0686 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0687 ] m is 0 - 3 ( e . g . , m is 1 ) ; 
[ 0688 ] each R is independently selected from : — C1 , - F , 

OMe , and 
[ 0689 ] R² is halogen or ( CR2 ) 1 - 3 - OR , wherein each 

occurrence of R is independently selected from — H , 
- ( C1 - C6 ) alkyl , ( C6 - C10 ) - aryl - ( e . g . , phenyl ) , and ( C6 
C10 ) - aryl - ( C1 - C12 ) aliphatic - ( e . g . , phenyl - ( C1 - C6 ) 
alkyl - ) , and wherein each occurrence of R is indepen 
dently substituted with 0 - 5 R ' ; 

[ 0690 ] R3 is selected from : — CN , — C = CH , C = C — 
( C1 - C6 ) alkyl , C = C - phenyl , 

RN 

R " 

Ki call . com 
Koko 
KK . 

[ 0696 ] wherein each occurrence of R " is independently 
selected from ( C1 - C6 ) - alkyl ( e . g . , linear or branched ) , 
- C = CH , phenyl , thiophene , ( 5 - to 10 - membered het 
eroaryl ) - ( C1 - C6 ) - alkyl - , and ( C6 - C10 ) - aryl - ( C1 - C6 ) 
alkyl - , wherein each R " is independently substituted with 
0 - 3 substituents selected from : halogen , - Rº , ORO , 
oxo , CHLOR° , CHÚN ( R° ) , C ( O ) N ( R° ) , CO ) 

and 
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OR " , — NO2 , NCS , CN , CF3 , OCFz and 
- N ( Rº ) 2 , wherein each occurrence of Rº is indepen 

dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0697 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

ma 
and 5 - to 10 - membered heterocyclyl ( e . g . , 5 - membered 
heterocyclyl such as an optionally substituted 

R6 

www ( R ! 

ZZ 
[ 0698 ] or a pharmaceutically acceptable salt , hydrate , sol 

vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0699 ] m is 0 - 3 ; 
[ 0700 ] each R is independently selected from : halogen 

( e . g . , CI , F ) , — H , ( C1 - C6 ) alkyl , OH , O ( ( C1 - C6 ) 
alkyl ) ( e . g . , OMe ) , NO2 , CN , CF3 , and 
- OCF3 , wherein R is independently substituted with 0 - 5 
R ' ; 

[ 0701 ] R2 is selected from : 
[ 0702 ] H , halogen , ( C1 - C6 ) alkyl , OH , 

- ( ( C1 - C6 ) alkyl ) , C ( O ) O ( ( C1 - C6 ) alkyl ) , C ( O ) 
NR22 

[ 0703 ] ( C6 - C10 ) - aryl - ( e . g . , phenyl ) , 
[ 0704 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0705 ] ( C6 - C10 ) - aryl - 0 — ( C1 - C12 ) aliphatic - , 
[ 0706 ] ( C6 - C10 ) - aryl - N ( R " ) — ( C1 - C12 ) aliphatic - , 
[ 0707 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0708 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - , 
[ 0709 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 

C12 ) aliphatic - , 
[ 0710 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0711 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , and 
[ 0712 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) — ( C1 
C12 ) aliphatic - , 

[ 0713 ] wherein R2 is independently substituted with 0 - 5 

wherein R is independently substituted with 0 - 5 R ' ; 
[ 0718 ] R4 and R are each independently selected from 

- H , halogen and ( C1 - C6 ) alkyl ; 
[ 0719 ] Rº is selected from H and ( C1 - C6 ) alkyl ; 
[ 0720 ] each R is independently selected from : 

[ 0721 ] H - , 
[ 0722 ] ( C1 - C12 ) - aliphatic - , 
[ 0723 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0724 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0725 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0726 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0727 ] [ ( C3 - C10 ) - cycloalkyl ] - O - ( C1 - C12 ) - aliphatic - , 
[ 0728 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 ( C1 - C12 ) - ali 

phatic - , 
107291 ( C6 - C10 ) - aryl - , 
[ 0730 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0731 ] ( C6 - C10 ) - aryl - 0 - ( C1 - C12 ) aliphatic - , 
[ 0732 ] ( C6 - C10 ) - aryl - N ( R " ) — ( C1 - C12 ) aliphatic - , 
10733 ] 3 - to 10 - membered heterocyclyl - , 
[ 0734 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0735 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0736 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) ( C1 
C12 ) aliphatic - , 

[ 0737 ] 5 - to 10 - membered heteroaryl - , 
[ 0738 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0739 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 
[ 0740 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 
C12 ) - aliphatic - ; 

[ 0741 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0742 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0743 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

R ' ; 
[ 0714 ] R3 is selected from : 

[ 0715 ] ( C1 - C6 ) alkyl , ( C2 - C6 ) alkenyl ( e . g . , 
CH = CH2 ) , C = CH , CN , halogen ( e . g . , Br ) , 

[ 0716 ] SO2 ( ( C6 - C10 ) - aryl ) , SO2 ( ( C1 - C6 ) alkyl ) , 
C ( O ) N ( ( C1 - C6 ) alkyl ) 2 , C ( O ) NH2 

[ 0717 ] - C ( O ) O ( ( C1 - C6 ) alkyl ) , C ( O ) ( ( C1 - C6 ) 
alkyl ) , — ( C6 - C10 ) aryl , 5 - to 10 - membered heteroaryl 
( e . g . , 5 - membered heteroaryl such as an optionally 
substituted 
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[ 0744 ] wherein each occurrence of R ' is independently 
selected from halogen , — R " , - OR " , oxo , CHOR " , 
CH2NR " 2 , C ( O ) N ( R " ) 2 , C ( O ) OR " , - NO2 , 
- NCS , - CN , CF3 , OCF3 and — N ( R " ) 2 ; 

[ 0745 ] wherein each occurrence of R " is independently 
selected from H , - ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C 6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 — ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - . 

[ 0746 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

RO N 

( R ' ) m 

? 

[ 0747 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0748 ] m is 0 - 3 ; 
[ 0749 ] each R is independently selected from : halogen 

( e . g . , C1 , F ) , - H , ( C1 - C6 ) alkyl , OH , O ( ( C1 - C6 ) 
alkyl ) ( e . g . , OMe ) — NO2 , CN , CF3 , and 
OCF3 , wherein R is independently substituted with 0 - 5 

R ' ; 

[ 0756 ] each R is independently selected from : 
[ 0757 ] HM , 
[ 0758 ] ( C1 - C12 ) - aliphatic - , 
[ 0759 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0760 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0761 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0762 ] [ ( C3 - C10 - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0763 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 ( C1 - C12 ) - aliphatic - , 
[ 0764 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 ( C1 - C12 ) - ali 

phatic - , 
[ 0765 ] ( C6 - C10 ) - aryl - , 
[ 0766 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0767 ] ( C6 - C10 ) - aryl - 0 ( C1 - C12 ) aliphatic - , 
[ 0768 ] ( C6 - C10 ) - aryl - N ( R " ) ( C1 - C12 ) aliphatic - , 
[ 0769 ] 3 - to 10 - membered heterocyclyl - , 
[ 0770 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0771 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0772 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) — ( C1 
C12 ) aliphatic - , 

[ 0773 ] 5 - to 10 - membered heteroaryl - , 
[ 0774 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0775 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 
[ 0776 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 
C12 ) - aliphatic - ; 

[ 0777 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0778 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0779 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO , , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0780 ] wherein each occurrence of R ' is independently 
selected from halogen , — R " , - OR " , oxo , _ CHOR " , 
- CH NR " , - C ( O ) N ( R " ) 2 , C ( O ) OR " , - NO2 , 
- NCS , CN , CF3 , - OCF3 and — N ( R " ) 2 ; 

[ 0781 ] wherein each occurrence of R " is independently 
selected from H , – ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 — ( C1 - C6 ) - alkyl - . 

[ 0750 ] R² is selected from : 
[ 0751 ] - H , - C ( O ) NR2 , and ( C6 - C10 ) - aryl - ( e . g . , 

phenyl ) ; 
[ 0752 ] R is selected from : 

[ 0753 ] ( C1 - C6 ) alkyl , ( C2 - C6 ) alkenyl ( e . g . , 
CH = CH2 ) , CECH , CN , halogen ( e . g . , Br ) , 

- S02 ( ( C6 - C10 ) - aryl ) , SO2 ( ( C1 - C6 ) alkyl ) , C ( O ) 
NG ( C1 - C6 ) alkyl ) , C ( O ) NH , C ( 0 ) O ( C1 - C6 ) 
alkyl ) , - C ( O ) ( ( C1 - C6 ) alkyl ) , ( C6 - C10 ) aryl , 5 - to 
10 - membered heteroaryl ( e . g . , 5 - membered heteroaryl 
such as an optionally substituted 

ON 

www 
and 5 - to 10 - membered heterocyclyl ( e . g . , 5 - membered 
heterocyclyl such as an optionally substituted 

mm 
wherein R3 is independently substituted with 0 - 5 R ' ; 
[ 0754 ] R4 and R $ are each — H , halogen and — ( C1 - C6 ) 

alkyl ; 
[ 0755 ] Ró is selected from H and ( C1 - C6 ) alkyl ; 
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[ 0782 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

R6 N 

( R ) 

[ 0783 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0784 ] m is 0 - 3 ; 
[ 0785 ] each R ’ is independently selected from : halogen is independently selected from : halogen 

( e . g . , CI , F ) and ( ( C1 - C6 ) alkyl ) ( e . g . , OMe ) , 
wherein R is independently substituted with 0 - 5 R ' ; 

[ 0786 ] R² is selected from : 
[ 0787 ] = H , - C ( O ) NR2 , and ( C6 - C10 ) - aryl - ( e . g . , 
phenyl ) ; 

[ 0788 ] R ’ is selected from : 
[ 0789 ] halogen ( e . g . , Br ) , 5 - to 10 - membered heteroaryl 

( e . g . , 5 - membered heteroaryl such as an optionally 
substituted 

[ 0805 ] 3 - to 10 - membered heterocyclyl - , 
[ 0806 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0807 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0808 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) – ( C1 
C12 ) aliphatic - , 

[ 0809 ] 5 - to 10 - membered heteroaryl - , 
[ 0810 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0811 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 
[ 0812 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 
C12 ) - aliphatic - ; 

[ 0813 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0814 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0815 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0816 ] wherein each occurrence of R ' is independently 
selected from halogen , - R " , — OR " , oxo , CHQOR " , 
CH NR " 2 - C ( O ) N ( R " ) 2 , C ( O ) OR " , — NO2 , 

— NCS , CN , — CF3 , - OCFz and — N ( R " ) 2 ; 
[ 0817 ] wherein each occurrence of R " is independently 

selected from H , – ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 . to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C 6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 — ( C1 - C6 ) - alkyl - . 

[ 0818 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

N 

www 
and 5 - to 10 - membered heterocyclyl ( e . g . , 5 - membered 
heterocyclyl such as an optionally substituted 

ma Ro 

( R ) m 

R ? 

wherein R is independently substituted with 0 - 5 R ' ; 
[ 0790 ] R4 and Rs are each - H ; 
[ 0791 ] Róis H ; 
[ 0792 ] each R is independently selected from : 

[ 0793 ] H , 
[ 0794 ] ( C1 - C12 ) - aliphatic - , 
[ 0795 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0796 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0797 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0798 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0799 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 ( C1 - C12 ) - aliphatic - , 
[ 0800 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 — ( C1 - C12 ) - ali 

phatic - , 
10801 ] ( C6 - C10 ) - aryl - , 
[ 0802 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0803 ] ( C6 - C10 ) - aryl - 0 — ( C1 - C12 ) aliphatic - , 
[ 0804 ] ( C6 - C10 ) - aryl - N ( R " ) — ( C1 - C12 ) aliphatic - , 

[ 0819 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0820 ] m is 0 - 3 ; 
[ 0821 ] each R ' is independently selected from : halogen 

( e . g . , C1 , F ) , - H , ( C1 - C6 ) alkyl , OH , O ( ( C1 - C6 ) 
alkyl ) ( e . g . , OMe ) , - NO2 , CN , CF3 , and OCF3 , 
wherein Rl is independently substituted with 0 - 5 R ' ; 
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[ 0822 ] R2 is selected from : 
[ 0823 ] H , ( C1 - C6 ) alkyl , OH , O ( ( C1 - C6 ) 

alkyl ) , C ( O ) O ( ( C1 - C6 ) alkyl ) , C ( O ) NR2 , ( C6 
C10 ) - aryl 

[ 0824 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic 
[ 0825 ] ( C6 - C10 ) - aryl - 0 — ( C1 - C12 ) aliphatic - , 
[ 0826 ] ( C6 - C10 ) - aryl - N ( R " ) — ( C1 - C12 ) aliphatic - , 
[ 0827 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0828 ] ( 5 - to 10 - membered heteroaryl ) - 0 — ( C1 - C12 ) 

aliphatic - , 
[ 0829 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) ( C1 
C12 ) aliphatic - , 

[ 0830 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 
phatic - , 

[ 0831 ] ( 3 - to 10 - membered heterocyclyl ) - 0 — ( C1 - C12 ) 
aliphatic - , and 

[ 0832 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) — ( C1 
C12 ) aliphatic - , 

[ 0833 ] wherein R2 is independently substituted with 0 - 5 

[ 0857 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) ( C1 
C12 ) - aliphatic - ; 

[ 0858 ] wherein said heterocyclyl has 1 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
and said heteroaryl has 1 - 4 heteroatoms independently 
selected from N , NH , O , and S ; 

[ 0859 ] wherein each occurrence of R is independently 
substituted with 0 - 5 R ' ; 

[ 0860 ] or when two R groups bound to the same atom , the 
two R groups may be taken together with the atom to 
which they are bound to form a 3 - to 10 - membered 
aromatic or non - aromatic ring having 0 - 4 heteroatoms 
independently selected from N , NH , O , S , SO , and SO2 , 
wherein said ring is optionally substituted with 0 - 5 R ' , and 
wherein said ring is optionally fused to a ( C6 - C10 ) aryl , 5 
to 10 - membered heteroaryl , ( C3 - C10 ) cycloalkyl , or a 3 
to 10 - membered heterocyclyl ; 

[ 0861 ] wherein each occurrence of R ' is independently 
selected from halogen , R " , - OR " , oxo , CHLOR " , 
- CH _ N ( R " ) 2 , C ( O ) N ( R " ) 2 , - C ( O ) OR " , - NO2 , 
- NCS , CN , CF3 , OCFz and — N ( R " ) 2 ; 

[ 0862 ] wherein each occurrence of R " is independently 
selected from H , - ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 . to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C 6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 — ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 — ( C1 - C6 ) - alkyl - . 

[ 0863 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

R ' : 
[ 0834 ] R * is selected from : 

[ 0835 ] ( C2 - C6 ) alkenyl ( e . g . , - CH = CH2 ) and 5 - to 
10 - membered heterocyclyl ( e . g . , 5 - membered hetero 
cyclyl such as an optionally substituted 

wa 
R6 

( R ' ) m 

AZ 

wherein R3 is independently substituted with 0 - 5 R ' ; 
[ 0836 ] R4 and R are each independently selected from 

- H , halogen and - C1 - C6 ) alkyl ; 
[ 0837 ] R is selected from - H and ( C1 - C6 ) alkyl ; each 

R is independently selected from : 
0838 ] H 
[ 0839 ] ( C1 - C1 2 ) - aliphatic - , 
10840 ] ( C3 - C10 ) - cycloalkyl - , 
[ 0841 ] ( C3 - C10 ) - cycloalkenyl - , 
[ 0842 ] [ ( C3 - C10 ) - cycloalkyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0843 ] [ ( C3 - C10 ) - cycloalkenyl ] - ( C1 - C12 ) - aliphatic - , 
[ 0844 ] [ ( C3 - C10 ) - cycloalkyl ] - 0 ( C1 - C12 ) - aliphatic - , 
[ 0845 ] [ ( C3 - C10 ) - cycloalkenyl ] - 0 — ( C1 - C12 ) - ali 

phatic - , 
[ 0846 ] ( C6 - C10 ) - aryl - , 
[ 0847 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0848 ] ( C6 - C10 ) - aryl - 0 — ( C1 - C12 ) aliphatic - , 
[ 0849 ] ( C6 - C10 ) - aryl - N ( R " ) — ( C1 - C12 ) aliphatic - , 
[ 0850 ) 3 - to 10 - membered heterocyclyl - , 
[ 0851 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0852 ] ( 3 - to 10 - membered heterocyclyl ) - 0 ( C1 - C12 ) 

aliphatic - , 
[ 0853 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) — ( C1 
C12 ) aliphatic - , 

[ 0854 ] 5 - to 10 - membered heteroaryl - , 
[ 0855 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - ali 

phatic - , 
[ 0856 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - ; and 

[ 0864 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0865 ] m is 0 - 3 ; 
[ 0866 ] each R is independently selected from : halogen 

( e . g . , CI , F ) and ( C1 - C6 ) alkyl ) ( e . g . , OMe ) , 
wherein R is independently substituted with 0 - 5 R ' ; 

[ 0867 ] R² is selected from : 
[ 0868 ] H , ( C1 - C6 ) alkyl , 
[ 0869 ] ( C6 - C10 ) - aryl - ( e . g . , phenyl ) , and 
[ 0870 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 

[ 0871 ] wherein R² is independently substituted with 0 - 5 
R ' ; 

[ 0872 ] R² is selected from : 
[ 0873 ] ( C2 - C6 ) alkenyl ( e . g . , — CH = CH , ) and 5 - to 

10 - membered heterocyclyl ( e . g . , 5 - membered hetero 
cyclyl such as an optionally substituted 
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man 
wherein R3 is independently substituted with 0 - 5 R ' ; 
[ 0874 ] R4 and Rare each — H ; 
[ 0875 ] Róis H ; 
[ 0876 ] wherein each occurrence of R ' is independently 

selected from halogen , R " , - OR " , oxo , CHOR " , 
CH _ N ( R " ) 2 , - C ( O ) N ( R " ) 2 , - C ( O ) OR " , — NO2 , 

- NCS , - CN , - CF3 , - OCF , and — N ( R " ) 2 ; 
[ 0877 ] wherein each occurrence of R " is independently 

selected from H , – ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 – C1 - C6 ) - alkyl - . 

[ 0878 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

[ 0887 ] In some of the embodiments of a compound of 
formula II , m is 0 , 1 or 2 ; when m is 1 or 2 , at least one 
occurrence of R ' is halogen or - O ( ( C1 - C6 ) alkyl ) ( such as 

F and — OMe ) ; 
[ 0888 ] R² is selected from : ( C1 - C6 ) alkyl ( e . g . , - Me ) , 

( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - ( e . g . , CH , Ph ) , ( C6 
C10 ) - aryl - 0 ( C1 - C12 ) aliphatic - ( e . g . , CHOPh ) and 
( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) aliphatic 
( e . g . , CH2 - pyrrolidine and CH2 - morpholine ) , 
wherein said aryl ( e . g . , - Ph ) or heterocyclyl ( e . g . , pyrro 
lidine or morpholine ) is independently substituted with 
0 - 5 R ' independently selected from F , - Me , and — OMe , 
and wherein said alkyl ( e . g . , - Me ) is independently sub 
stituted with 0 - 3 R ' selected from — N ( Et ) , and - N ( Me ) 
( CH - Ph ) . 
[ 0889 ] Rºis - C ( O ) O ( ( C1 - C6 ) alkyl ) ( e . g . , COOEt ) ; 

108901 R4 and Rare both — H ; and 
[ 0891 ] Rºis H . 
[ 0892 ] In some embodiments , the present invention pro 
vides a compound of formula II : 

R6 

R6 ( R ) m 

ZZ 

[ 0879 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0880 ] m is 0 - 3 ; 
[ 0881 ] each R is independently selected from : halogen , 

- H , ( C1 - C6 ) alkyl , OH , O ( ( C1 - C6 ) alkyl ) , 
- NO2 , CN , CF3 , and - OCF3 , wherein said alkyl is 
independently substituted with 0 - 5 R ' ; 

[ 0882 ] R2 is selected from : ( C1 - C6 ) alkyl , OH , 
O ( ( C1 - C6 ) alkyl ) , C ( O ) O ( ( C1 - C6 ) alkyl ) , ( C6 - C10 ) 

aryl - ( C1 - C12 ) aliphatic - , ( C6 - C10 ) - aryl - 0 ( C1 - C12 ) ali 
phatic - , ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - 0 ( 3 - to 
10 - membered heterocyclyl ) - ( C1 - C12 ) aliphatic - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C12 ) - aliphatic - , ( 5 - to 
10 - membered heteroaryl ) - 0 — ( C1 - C12 ) - aliphatic - , and 
( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) - aliphatic - 0 , 
wherein said alkyl , aryl or heteroaryl is independently 
substituted with 0 - 5 R ' ; 

[ 0883 ] R * is selected from : ( C1 - C6 ) alkyl , SO2 ( ( C1 
C6 ) alkyl ) , C ( O ) N ( ( C1 - C6 ) alkyl ) 2 , and C ( O ) O ( ( C1 
C6 ) alkyl ) , wherein said alkyl is independently substituted 
with 0 - 5 R ' ; 

[ 0884 ] R ' is as defined herein ; 
[ 0885 ] R4 and Rs are each independently selected from 

- H , halogen and — ( C1 - C6 ) alkyl ; and 
[ 0886 ] R is selected from H and ( C1 - C6 ) alkyl . 

[ 0893 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0894 ) m is 0 - 3 ; 
[ 0895 ] each Rl is independently selected from : halogen , 

- H , ( C1 - C6 ) alkyl , OH , O ( ( C1 - C6 ) alkyl ) , 
— NO2 , - CN , CF3 , and — OCF3 , wherein R is inde 
pendently substituted with 0 - 5 R ' ; 

[ 0896 ] R² is selected from : 
[ 0897 ] ( C1 - C6 ) alkyl , OH , O ( C1 - C6 ) alkyl ) , 

- C ( O ) O ( ( C1 - C6 alkyl ) , 
[ 0898 ] ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
[ 0899 ] ( C6 - C10 ) - aryl - 0 ( C1 - C12 ) aliphatic - , 
[ 0900 ) ( C6 - C10 ) - aryl - N ( R " ) – ( C1 - C12 ) aliphatic - , 
[ 0901 ] ( 5 - to 10 - membered heteroaryl ) - ( C1 - C12 ) ali 

phatic - , 
[ 0902 ] ( 5 - to 10 - membered heteroaryl ) - 0 ( C1 - C12 ) 

aliphatic - , 
[ 0903 ] ( 5 - to 10 - membered heteroaryl ) - N ( R " ) — ( C1 
C12 ) aliphatic - , 

[ 0904 ] ( 3 - to 10 - membered heterocyclyl ) - ( C1 - C12 ) ali 
phatic - , 

[ 0905 ] ( 3 - to 10 - membered heterocyclyl ) - 0 ( C1 - C12 ) 
aliphatic - , and 

[ 0906 ] ( 3 - to 10 - membered heterocyclyl ) - N ( R " ) ( C1 
C12 ) aliphatic - , 

[ 0907 ] wherein R2 is independently substituted with 0 - 5 
R ' ; 

[ 0908 ] R3 is selected from : 
[ 0909 ] ( C1 - C6 ) alkyl , CN , halogen , - SO2 ( ( C6 
C10 ) - aryl ) , SO2 ( ( C1 - C6 ) alkyl ) , C ( O ) N ( ( C1 - C6 ) 
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III 

( R ) m 

Az 

alkyl ) 2 , - C ( O ) NH2 , C ( O ) O ( ( C1 - C6 ) alkyl ) , C ( O ) 
( C1 - C6 ) alkyl ) , ( C6 - C10 ) aryl , and 5 - to 
10 - membered heteroaryl , wherein R3 is independently 
substituted with 0 - 5 R ' ; 

[ 0910 ] R4 and R are each independently selected from 
- H , halogen and ( C1 - C6 ) alkyl ; 

[ 0911 ] R is selected from — H and ( C1 - C6 ) alkyl ; and 
[ 0912 ] R ' and R " are as defined herein . 
[ 0913 ] In some embodiments of a compound of formula 
II : 
[ 0914 ] m is 0 , 1 or 2 ; 
[ 0915 ] when in is 1 or 2 , at least one occurrence of R ' is 

halogen or — O ( ( C1 - C6 ) alkyl ) ; 
[ 0916 ] R2 is selected from : 
[ 0917 ] ( C1 - C6 ) alkyl , ( C6 - C10 ) - aryl - ( C1 - C 12 ) ali 
phatic - , ( C6 - C10 ) aryl - 0 ( C1 - C12 ) aliphatic - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C12 ) aliphatic - , and ( 3 - to 
10 - membered heterocyclyl ) - ( C1 - C12 ) aliphatic - , wherein R ? 
is independently substituted with 0 - 3 R ' ; 
[ 0918 ] R3 is halogen , CN , C = C , C ( O ) NH2 , ( C1 
C6 ) alkyl , C ( O ) ( ( C1 - C6 ) alkyl ) , - C ( O ) O ( C1 - C6 ) alkyl ) , 
- SO2 ( Ph ( Me ) ) , 

[ 0925 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0926 ] m is 0 , 1 , or 2 , and when m is 1 or 2 , at least one 
occurrence of Rl is - O ( ( C1 - C6 ) alkyl ) ( such as — OMe ) ; 

[ 0927 ] R2 is selected from : ( C1 - C6 ) alkyl ( e . g . , - Me ) and 
( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - ( e . g . , CH , Ph ) ; 

[ 0928 ] Rºis C ( O ) O ( C1 - C6 ) alkyl ) ( e . g . , COOEt ) ; 
[ 0929 ] R4 and Rs are both - H ; and 
[ 0930 ] R is - H . 
[ 0931 ] In another aspect , the present invention provides a 
compound of formula IV : ON po 

mm ma R6 

wenn men 
7 

( R ' ) m 

ma RP , 

} po mw 
[ 0919 ] wherein R3 is independently substituted with 0 - 3 

R ' , and wherein Rº is selected from - H , - Me , - Et , 
- CF3 , isopropyl , OMe , - tert - butyl , and cyclopropyl ; 

[ 0920 ] R4 and Rs are both - H ; 
[ 0921 ] Rºis - H ; and 
[ 0922 ] R ' is as defined herein . 
[ 0923 ] In some embodiments of a compound of formula 
II , R is : 

[ 0932 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0933 ] m is 0 - 3 ( e . g . , m is 1 ) ; 
[ 0934 ] each R ' is independently selected from : - C1 , F , 

- OMe , and C = CH ; 
[ 0935 ] R2 is ( CHORS or — ( CH ) O ( CH2 ) , RS , 

wherein each occurrence of R8 is independently — ( C1 
C6 ) alkyl , ( C6 - C10 ) - aryl ( e . g . , phenyl ) , or 5 - to 10 - mem 
bered heteroaryl - ( e . g . , pyridyl ) and wherein R² is inde 
pendently substituted with 0 - 5 R ' ; 

[ 0936 ] R3 is selected from : CN , C = CH , C = C 
( C1 - C6 ) alkyl , COOMe , COOEt , - ( C1 - C6 ) alkyl , ON NO 

_ R9 or 
w mm n ROKK 

Roto wherein Rº is selected from H , - Me , - Et , CF3 , isopro 
pyl , OMe , and - tert - butyl . 
[ 0924 ] In some embodiments , the present invention pro 
vides a compound of formula 
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- 
- continued 

N , and mm ( R ' ) 0 - 5 
m 

min 
( R™ ) 0 - 5 

MW 

( Rº ) 0 - 5 , 

[ 0937 ] wherein R3 is substituted with 0 - 5 R ' ; 
[ 0938 ] each occurrence of R4 and R is independently — H 

or — ( C1 - C6 alkyl ; 
[ 0939 ] each R? is independently — H or ( C1 - C6 ) alkyl ; 
[ 0940 ] wherein each occurrence of R ' is independently 

selected from halogen , - R " , - OR " , oxo , _ CH OR " , 
CH NR " , - C ( O ) N ( R " ) 2 , C ( O ) OR " , - NO2 , 

- NCS , CN , CF3 , OCF3 and — N ( R " ) 2 ; 
[ 0941 ] wherein each occurrence of R " is independently 

selected from H , ( C1 - C6 ) - alkyl , ( C1 - C6 ) - aliphatic , 
( C3 - C6 ) - cycloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 
10 - membered heteroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 
10 - membered heteroaryl ) - ( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl 
( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered heteroaryl ) - 0 - ( C1 
C6 ) - alkyl - , and ( C6 - C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - , 
wherein each occurrence of R " is independently substi 
tuted with 0 - 5 R ' independently selected from : halogen , 
- Rº , OR° , oxo , CHQORO , 
[ 0942 ] CH _ N ( R ) 2 , C ( O ) N ( Rº ) 2 , C ( O ) OR " , 

- NO2 , NCS , CN , CF3 , OCF3 and — N ( Rº ) 2 , 
wherein each occurrence of Rº is independently 
selected from : 

[ 0943 ] ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cycloalkyl , 3 - to 
6 - membered heterocyclyl , 5 . to 10 - membered het 
eroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0944 ] In some of the above embodiments , R1 is Cl . 
[ 0945 ] In some of the above embodiments , R3 is selected 
from : 

[ 0947 ] wherein each occurrence of R * is independently 
selected from : halogen , - Rº , - OR " , oxo , _ CHQORO , — 
CH _ N ( RO ) 2 , C ( O ) N ( Rº ) 2 , C ( O ) OR ” , — NO2 , 
- NCS , CN , — CF3 , - OCFz and — N ( Rº ) 2 , wherein 
each occurrence of Rº is independently selected from : 
— ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cycloalkyl , 3 - to 6 - mem 

bered heterocyclyl , 5 - to 10 - membered heteroaryl - , and 
( C6 - C10 ) - aryl - , and 

[ 0948 ] R² is ( CH2 ) , ORS , wherein R8 is ( C1 - C6 ) alkyl 
( e . g . , - Me , - Et , - propyl , or - isopropyl ) , wherein R2 is 
independently substituted with 0 - 5 R ' . 

[ 0949 ] In some of the above embodiments , R3 is selected 
from : 

- ( R ' ) 0 - 5 toren 
tort - ( R ' ) 0 - 5 tong F 

w togen ( R™ ) 0 - 5 , 

win mwin [ 0946 ] wherein each occurrence of R ' is independently 
selected from : halogen , - Rº , - OR " , oxo , _ CHQORO , 
CH _ N ( R ) 2 , - C ( O ) N ( Rº ) 2 , - C ( O ) OR ' , - NO2 , 

- NCS , CN , CF3 , OCF3 and - N ( Rº ) 2 , wherein 
each occurrence of Rº is independently selected from : 

( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cycloalkyl , 3 - to 6 - mem 
bered heterocyclyl , 5 - to 10 - membered heteroaryl - , and 
( C6 - C10 ) - aryl - . In some embodiments , R ’ is selected 
from : 

mm 
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- continued - continued 

too KE - CF3 

mune - CF3 
F 

CF3 too tona ni 
m 

min 
watan terug 

combatiments , served from [ 0950 ] In some embodiments , R3 is selected from : 

tog 
tre 

tero tog 
VM 

and R² is ( CH2 ) , OR® , wherein R8 is 
- Me , - Et , - propyl , or - isopropyl ) . 

( C1 - C6 ) alkyl ( e . g . , 
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[ 0951 ] In some of the above embodiments , R3 is selected 
from : 

- continued 

+ ?? 
?????? 

?? ??? ????? F . 
?? 

????? + + + [ 0952 ] In some embodiments , R5 is selected from : 

?? 

?? 
??? ?? CF3 

??????? win ???? 
CF3 + ???? 

?? 
CF3 ?? ??? 
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- continued alkyl - , and ( C6 - C10 ) - aryl - 0 — ( C1 - C6 ) - alkyl - , wherein each 
occurrence of R " is independently substituted with 0 - 5 
substituents selected from : halogen , - Rº , — OR ' , oxo , 
CHQORO , CH _ N ( Rº ) , C ( O ) N ( Rº ) 2 , C ( O ) OR ” , 

- NO2 , — NCS , CN , CF3 , OCFz and — N ( Rº ) 2 , 
wherein each occurrence of Rº is independently selected 
from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cycloalkyl , 3 - to 
6 - membered heterocyclyl , 5 - to 10 - membered heteroaryl - , 
and ( C6 - C10 ) - aryl - . 
In some of the above embodiments , R3 is selected from : 

tra 
tot too 

R mi 
R " ma 

ni 
KY 
Kka 

tood hat 
DKI KX 

ki 

m 

Pr 

mi 
and R² is ( CH2 ) , OR® , wherein R8 is ( C1 - C6 ) alkyl ( e . g . , 
- Me , - Et , - propyl , or - isopropyl ) . 
[ 0953 ] In some embodiments , R2 is ( CH2 ) , ORS or 
- ( CH2 ) , O ( CH2 ) , Rº , wherein each occurrence of R8 is 
independently ( C6 - C10 ) - aryl ( e . g . , phenyl ) or 5 - to 10 - mem 
bered heteroaryl - ( e . g . , pyridyl ) and wherein R is indepen 
dently substituted with 0 - 5 R ' . In some embodiments , R² is 
— ( CH , ) , ORS or — ( CH ) , O ( CH , ) , Rº , wherein each occur 
rence of R? is independently ( C6 - C10 ) - aryl ( e . g . , phenyl ) or 
5 - to 10 - membered heteroaryl - ( e . g . , pyridyl ) and wherein 
R² is independently substituted with 0 - 5 R ' , and R3 is 
selected from : — CN , - C = CH , 
[ 0954 ] In another aspect , the present invention provides a 
compound of formula IV : 16 

[ 0955 ] wherein each occurrence of R " is independently 
selected from ( C1 - C6 ) - alkyl ( e . g . , linear or branched ) , 
— C = CH , phenyl , thiophene , ( 5 - to 10 - membered het 
eroaryl ) - ( C1 - C6 ) - alkyl - , and ( C6 - C10 ) - aryl - ( C1 - C6 ) 
alkyl - , wherein each R " is independently substituted with 
0 - 3 substituents selected from : halogen , - Rº , ORO , 
oxo , CHÚOR° , CHN ( R° ) , C ( O ) N ( R° ) , C ( O ) 
OR " , — NO2 , NCS , CN , CF3 , OCFz and 
- N ( Rº ) 2 , wherein each occurrence of Rº is indepen 
dently selected from : ( C1 - C6 ) - aliphatic , ( C3 - C6 ) - cy 
cloalkyl , 3 - to 6 - membered heterocyclyl , 5 - to 10 - mem 
bered heteroaryl - , and ( C6 - C10 ) - aryl - . 

[ 0956 ] In another aspect , the present invention provides a 
compound of formula IV : 

Ro RS 

- N 
( R ' ) m 

( R ' ) m 

[ 0957 ] m is 0 - 3 ; 
[ 0958 ] each R ' is independently selected from : halogen 

( e . g . , CI ) , - H , ( C1 - C6 ) alkyl , CECH , OH , 
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( ( C1 - C6 ) alkyl ) ( e . g . , OMe ) , - NO2 , CN , CF3 , 
and — OCF3 , wherein Rl is independently substituted 
with 0 - 5 R ' ; 

[ 0959 ] R2 is selected from OR® , SRS , ( CH2 ) , OR 
( e . g . , CH2Me , CH2OET , CH , Oisopropyl , 
- CH Opyridyl ) , - ( CH2 ) O ( CH2 ) , R? , ( CH2 ) , R® and 
- ( CH2 ) , N ( R " ) R10 , wherein n is an integer selected from 

0 - 4 ; p is an integer selected from 2 - 4 ; each R8 is inde 
pendently — ( C1 - C6 ) alkyl , ( C3 - C10 ) - cycloalkyl , ( C6 
C10 ) - aryl , or 5 - to 10 - membered heteroaryl , wherein each 
occurrence of R8 is independently substituted with 0 - 5 R ' ; 
each R10 is independently ( C3 - C10 ) - cycloalkyl , 3 - to 
10 - membered heterocyclyl - , ( C6 - C10 ) - aryl , or 5 - to 
10 - membered heteroaryl , wherein each occurrence of R10 
is independently substituted with 0 - 5 R ' ; and wherein R ? 
is independently substituted with 0 - 5 R ' ; 

[ 0960 ] R3 is selected from : 
[ 0961 ] CN , halogen ( e . g . , Br ) , ( C1 - C6 ) alkyl , 

- S02 ( ( C1 - C6 ) alky ) , C ( O ) N ( ( C1 - C6 ) alkyl ) 2 , ) , 
C ( O ) NH ( ( C1 - C6 ) aliphatic ) 2 ( e . g . , C ( O ) NH ( ( C2 

C6 ) alkynyl ) 2 ) , ( C6 - C10 ) - aryl - ( C1 - C12 ) aliphatic - , 
C ( O ) ( ( C1 - C6 ) alkyl ) , C ( O ) O ( C1 - C6 ) alkyl ) , 5 - or 

6 - membered membered heterocyclyl - ( e . g . , optionally 
substituted 

wherein 
[ 0962 ] Rº is selected from - Me , - Et , isopropyl , CF3 , 

OMe , - OEt , O - isopropyl , CH NMez , and cyclo 
propyl ; and wherein R * is independently substituted 
with 0 - 5 R ' ; 

[ 0963 ] R7 and R? are each independently selected from 
- H , halogen and ( C1 - C6 ) alkyl ; 

[ 0964 ] R? is selected from - H and ( C1 - C6 ) alkyl ; 
[ 0965 ] wherein each occurrence of R ' is independently 

selected from halogen , — R " , - OR " , oxo , _ CHOR " , 
CH _ N ( R " ) 2 , C ( O ) N ( R " ) 2 , - C ( O ) OR " , — NO2 , 

- NCS , - CN , – CF3 , - OCFz and — N ( R " ) 2 ; 
[ 0966 ] wherein each occurrence of R " is independently 

selected from H , ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C 6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 — ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 — ( C1 - C6 ) - alkyl - . 

[ 0967 ] In another aspect , the present invention provides a 
compound of formula IV : 

IV 
Po 

( R ' ) m 

mm 2 

or optionally substituted membered heterocyclyl - ( e . g . , optionally substituted 

man wa 
and 5 - or 6 - membered heteroaryl ( e . g . , optionally substi 
tuted 

or optionally substituted 

ma ma 
and 5 - or 6 - membered heteroaryl ( e . g . , optionally substi 
tuted optionally substituted 

ON 
R9 or 

mo va mm 
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optionally substituted 

mu 
mm 

or optionally substituted 

ON NO I an . or 

man ma mun 
and 5 - or 6 - membered heteroaryl ( e . g . , optionally substi 
tuted 

man 

wherein Rº is selected from - Me , - Et , isopropyl , CF3 , 
- OMe , - OEt , O - isopropyl , CH NMez , and cyclopro 

pyl ; and wherein R * is independently substituted with 0 - 5 R ' ; 
[ 0968 ] R4 and R? are each independently selected from 

- H , halogen and — ( C1 - C6 ) alkyl ; 
[ 0969 ] Rº is selected from and — ( C1 - C6 ) alkyl ; 
[ 0970 ] wherein each occurrence of R ' is independently 

selected from halogen , — R " , - OR " , oxo , CHOR " , 
CH _ NR " , - C ( O ) N ( R " ) 2 , C ( O ) OR " , - NO2 , 
- NCS , CN , CF3 , OCFz and — N ( R " ) 2 ; 

[ 0971 ] wherein each occurrence of R " is independently 
selected from H , ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 - to 
6 - membered heterocyclyl , 5 - to 10 - membered heteroaryl - , 
( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) - ( C1 - C6 ) 
alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 10 - membered 
heteroaryl ) - 0 — ( C1 - C6 ) - alkyl - , and ( C6 - C10 ) - aryl - O 
( C1 - C6 ) - alkyl - . 
[ 0972 ] In another aspect , the present invention provides a 
compound of formula IV : 

or optionally substituted 

min 

N 

RI 

and wherein R3 is independently substituted with 0 - 5 R ' ; 
[ 0979 ] R4 and Rare each - H ; 
[ 0980 ] Rºis — H ; and 
[ 0981 ] wherein each occurrence of R ' is independently 

selected from halogen , — R " , — OR " , oxo , CH , OR " , 
- CH NR " , C ( O ) N ( R " ) 2 , C ( O ) OR " , NO2 , 
— NCS , CN , — CF3 , - OCF , and — N ( R " ) 2 ; 

[ 0982 ] wherein each occurrence of R " is independently 
selected from H , ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 . to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 ( C1 - C6 ) - alkyl - . 

[ 0983 ] In another aspect , the present invention provides a 
compound of formula IV : 

AR2 

IV , 

R6 M 

[ 0973 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 0974 ] m is 1 ; 
[ 0975 ] each R is C = CH , optionally substituted with a 

R ' ; 

[ 0976 ] R ’ is ( CH2 ) , OR® ( e . g . , CH , OME , CH , OET , 
CH _ Oisopropyl , CH Opyridyl ) , ; and wherein R² is 

independently substituted with 0 - 5 R ' ; 
[ 0977 ] R3 is selected from : 

[ 0978 ] 5 - or 6 - membered heterocyclyl - ( e . g . , optionally 
substituted 

( R ' ) m 
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[ 0984 ] optionally substituted optionally substituted 

mm man 
and 

[ 0993 ] optionally substituted 
and wherein R * is independently substituted with 0 - 5 R ' ; 
[ 0985 ] R4 and R are each independently selected from 

— H , halogen and — ( C1 - C6 ) alkyl ; 
[ 0986 ] R? is selected from H and ( C1 - C6 ) alkyl ; and 
[ 0987 ] wherein each occurrence of R ' is independently 

selected from halogen , — R " , - OR " , oxo , _ CHQOR " , 
CH NR " , C ( O ) N ( R " ) 2 , C ( O ) OR " , - NO2 , 

- NCS , CN , - CF2 , _ OCF , and — N ( R " ) ; 
[ 0988 ] wherein each occurrence of R " is independently 

selected from H , - ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 — ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 — ( C1 - C6 ) - alkyl - . 

[ 0989 ] In another aspect , the present invention provides a 
compound of formula IV : 

man 

po 

and wherein R3 is independently substituted with 0 - 5 R ' ; 
[ 0994 ] R * and R are each — H ; 
[ 0995 ] R? is — H or ( C1 - C6 ) alkyl ; and 
[ 0996 ] wherein each occurrence of R ' is independently 

selected from halogen , R " , — OR " , oxo , CHOR " , 
- CH NR " 2 , C ( O ) N ( R " ) 2 , C ( O ) OR " , - NO2 , 
NCS , CN , CF3 , OCF , and - N ( R " ) 2 ; 

[ 0997 ] wherein each occurrence of R " is independently 
selected from H , ( C1 - C6 ) - alkyl , ( C3 - C6 ) - cycloalkyl , 3 
to 6 - membered heterocyclyl , 5 - to 10 - membered het 
eroaryl - , ( C6 - C10 ) - aryl - , ( 5 - to 10 - membered heteroaryl ) 
( C1 - C6 ) - alkyl - , ( C6 - C10 ) - aryl - ( C1 - C6 ) - alkyl - , ( 5 - to 
10 - membered heteroaryl ) - 0 — ( C1 - C6 ) - alkyl - , and ( C6 
C10 ) - aryl - 0 — ( C1 - C6 ) - alkyl - . 

[ 0998 ] In another aspect , the present invention provides a 
compound of formula IV : 

IV 
R6 

[ 0990 ] independently substituted with 0 - 5 R ' ; and 
wherein R² is independently substituted with 0 - 5 R ' ; 

[ 0991 ] R3 is selected from : 
[ 0992 ] C = CH , C ( O ) NH ( ( C1 - C6 ) aliphatic ) 2 ( e . g . , 

C ( O ) NH ( C1 - C6 ) alkynyl ) 2 ) ) , ( C6 - C10 ) - aryl - ( C1 
C12 ) aliphatic - , 5 - or 6 - membered heterocyclyl - ( e . g . , 
optionally substituted ( R ' ) m 

mo 
or optionally substituted 

[ 0999 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

[ 1000 ] m is 0 , 1 , or 2 , and when m is 1 or 2 , at least one 
occurrence of R is ( ( C1 - C6 ) alkyl ) ( such as — OMe ) ; 
[ 1001 ] R² is OR® , wherein R is ( C6 - C10 ) - aryl ( such as 
phenyl ) , substituted with 0 - 3 halogen ( such as — F ) ; 

[ 1002 ] R3 is C ( O ) O ( C1 - C6 ) alkyl ) ( e . g . , COOEt ) ; 
[ 1003 ] R4 and Rs are both — H ; and 
[ 1004 ] Róis H . 

ma il 
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[ 1005 ] In another aspect , the present invention provides a 
compound of formula IV : 

[ 1019 ] R3 is halogen , — H , CN , ( C1 - C6 ) alkyl , 
- C ( O ) ( C1 - C6 ) alkyl ) , C ( O ) O ( ( C1 - C6 ) alkyl ) , 

IV 
R6 N NO 

mann or mm 
( R ) 

wherein said alkyl is independently substituted with 0 - 3 R ' ; 
R is selected from - Me , - Et , isopropyl , and CF3 ; 
[ 1020 ] R4 and Rs are both - H ; 
[ 1021 ] R? is - H ; and 
[ 1022 ] R ' is as defined herein . 
[ 1023 ] Examples of particular compounds of the present 
application include : 

Com 
pound Structure 

- - CO2Et 

[ 1006 ] or a pharmaceutically acceptable salt , hydrate , sol 
vate , polymorph , isomer , or combination thereof , 
wherein : 

( 1007 ) m is 0 - 3 ; 
[ 1008 ] when m is 1 or 2 , at least one occurrence of R is 

- halogen oro ( ( C1 - C6 ) alkyl ) ; 
[ 1009 ] each Rl is independently selected from : halogen , 

- H , - ( C1 - C6 ) alkyl , OH , O ( ( C1 - C6 ) alkyl ) , 
— NO , , - CN , CFz , and — OCF3 , wherein Rl is inde 

pendently substituted with 0 - 5 R ' ; 
[ 1010 ] R2 is selected from ORP , SRS , ( CH2 ) , OR , 

( CH2 ) O ( CH2 ) , RS , ( CH ) , R8 and ( CH2 ) , N ( R " ) 
R ' , wherein n is an integer selected from 0 - 4 ; p is an 
integer selected from 2 - 4 ; each R $ is independently 

( C1 - C6 ) alkyl , — ( C3 - C10 ) - cycloalkyl , ( C6 - C10 ) - aryl , 
or 5 - to 10 - membered heteroaryl , wherein each occur 
rence of R is independently substituted with 0 - 5 R ' ; each 
R is independently ( C3 - C10 ) - cycloalkyl , 3 - to 
10 - membered heterocyclyl - , ( C6 - C10 ) - aryl , or 5 - to 
10 - membered heteroaryl , wherein each occurrence of R10 
is independently substituted with 0 - 5 R ' ; and wherein R2 
is independently substituted with 0 - 5 R ' ; 

[ 1011 ] RX is selected from : 
[ 1012 ] - CN , halogen , ( C1 - C6 ) alkyl , SO2 ( ( C1 
C6 ) alkyl ) , - C ( O ) N ( ( C1 - C6 ) alkyl ) 2 , C ( O ) ( ( C1 - C6 ) 
alkyl ) , C ( O ) O ( ( C1 - C6 ) alkyl ) , 

HzC01 

CO Et CO2Et 

F zZ - CH3 

NO 
- Rºando R9 and Po VAL - CO2Et 

mm 
CH 

4 

CO2Et 

wherein Rº is selected from - Me , - Et , isopropyl , CF3 , 
- OMe , - OEt , - O - isopropyl , - CH2NMez , and cyclopro 
pyl ; and wherein R ’ is independently substituted with 0 - 5 R ' ; 
[ 1013 ] R4 and Rs are each independently selected from 

- H , halogen and — ( C1 - C6 ) alkyl ; 
[ 1014 ] R? is selected from H and — ( C1 - C6 ) alkyl ; and 
[ 1015 ] R ' and R " are as defined herein . 
[ 1016 ] In some embodiments of a compound of formula 
IV : 
[ 1017 ) m is 0 , 1 , or 2 ; 
[ 1018 ] R2 is ORS , ( CH ) , ORS , ( CH2 ) , O ( CH2 ) , RS , 
wherein n is 1 , and wherein R8 is ( C1 - C6 ) alkyl , ( C6 
C10 ) - aryl or 5 - to 10 - membered heteroaryl , wherein R8 is 
independently substituted with 0 - 3 R ' ; 

H3CO 
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- continued - continued 

Com Com 
pound Structure pound Structure 
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- continued - continued 

en Com 
pound 

Com 
pound Structure Structure 
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- continued - continued 

Com Com 
pound Structure pound Structure 

101 106 
- CO , Et - CO Et 

Me01 Me 

- Br 

107 
102 

CO2Et CO2Et 

F 
Me AZ Az Me 

108 
103 CO2Et 

COEt 

Me01 
Me01 

109 

104 

CO2Et o ost Me01 

105 

CO2Et 

110 

Meo 

OMe 



? 

US 2018 / 0170941A1 Jun . 21 , 2018 
53 

- continued - continued 
| 

Com Com pound Structure pound Structure 
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- continued - continued 

Com Com 
pound Structure pound Structure 
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and their pharmaceutically suitable salt , hydrate , solvate , 
polymorph , isomer or combination thereof . 
[ 1024 ] The invention also includes various combinations 
of R1 , R2 and R3 as described above . These combinations 
can in turn be combined with any or all of the values of the 
other variables described herein . For example , R ' can be 
OR or halogen ; R2 can be ( C1 - C4 ) - alkyl - , - ORS , 

- ( CH2 ) , OR® , or — ( CH2 ) O ( CH2 ) „ R® ; and optionally R² is 
- C ( O ) OR , or - C ( O ) N ( R ) , . In another example , Rl is 
OR or halogen ; R2 is ( C1 - C4 ) - alkyl - , OR , - ( CH ) 

„ OR® , or - ( CH2 ) , O ( CH2 ) , R $ ; and R3 is a 5 - or 6 - mem 
bered heteroaryl , such 

468 

NO 
Po 

mm mon N cogstad 469 Dog as For each of above examples , compounds can have the 
specific values of the groups described herein . 
[ 1025 ] Any embodiment described herein is also intended 
to represent unlabeled forms as well as isotopically labeled 
forms of the compounds , unless otherwise indicated . Isoto 
pically labeled compounds have structures depicted by the 
formulas given herein except that one or more atoms are 
replaced by an atom having a selected atomic mass or mass 
number . Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen , 
carbon , nitrogen , oxygen , phosphorous , fluorine , and chlo 
rine , such as ? II , > II , 11c , 130 , 14C , 15N , 18F , 310 , 32P , 35S , 
3°C1 , 1251 , respectively . The invention includes various iso 
topically labeled compounds as defined herein , for example 
those into which radioactive isotopes , such as PH , 13C , and 
14C , are present . Such isotopically labeled compounds are 
useful in metabolic studies ( preferably with 14C ) , reaction 
kinetic studies ( with , for example ? H or 3H ) , detection or 
imaging techniques , such as positron emission tomography 
( PET ) or single - photon emission computed tomography 
( SPECT ) including drug or substrate tissue distribution 
assays , or in radioactive treatment of patients . In particular , 
an 18F or labeled compound may be particularly preferred 
for PET or SPECT studies . Isotopically labeled compounds 
of this invention and prodrugs thereof can generally be 
prepared by carrying out the procedures disclosed in the 
schemes or in the examples and preparations described 

470 
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Scheme 2 . General synthesis of a compound of formula I or III , wherein 
X , Y , Z , V and W form a pyrazole ring . 

below by substituting a readily available isotopically labeled 
reagent for a non - isotopically labeled reagent . 
[ 1026 ] Any of the individual embodiments recited herein 
may define formula I , II , III , IV , V , VI , VII , VIII , or IX 
individually or be combined to produce a preferred embodi 
ment of this invention . 

1 . diazotization 
( R4 ) m | ( R ) 2 . reduction 

- NH2 
General Synthetic Methodology 

R2 , CO2Et 
NO2 U R4 R5 

Eto 

[ 1027 ] The compounds of this invention may be prepared 
in general by methods known to those skilled in the art . 
Schemes 1 - 10 below provide general synthetic routes for the 
preparation of compounds of formulae I - IV . Other equiva 
lent schemes , which will be readily apparent to the ordinary 
skilled organic chemist , may alternatively be used to syn 
thesize various portions of the molecules as illustrated by the 
general schemes below . 
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- continued 
Scheme 6 . General synthesis of a compound of formula I wherein 
X , Y , Z , V and W form an aralkyl - substituded or heteroaralkyl substituded 
1 . 2 . 3 - triazole ring , or a compound of formula II . 

Curtius 
H3CO TEA At - BuOH 

Z 

( R1 ) m 1 . halogenation 
2 . cross - coupling 

H3CO H + OH 
Boc 

ONO ( Rum og H3CO CH1 ZZ NH2 

Scheme 7 . General synthesis of a compound of formula I or IV , 
wherein X , Y , Z , V and W form a substituted 1 , 2 , 4 - trizole ring . 
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