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THERAPEUTICALLY ACTIVE 
COMPOSITIONS AND THER METHODS OF 

USE 

CLAIM OF PRIORITY 

0001. This application claims priority from Chinese 
Patent Application No. CN 201110172169.1, filed Jun. 17, 
2011, U.S. Ser. No. 61/509,071, filed Jul.18, 2011 and U.S. 
Ser. No. 61/584,210, filed Jan. 6, 2012, each of which is 
incorporated by reference in its entirety. 

BACKGROUND OF INVENTION 

0002) Isocitrate dehydrogenases (IDHs) catalyze the oxi 
dative decarboxylation of isocitrate to 2-oxoglutarate (i.e., 
C.-ketoglutarate). These enzymes belong to two distinct Sub 
classes, one of which utilizes NAD(+) as the electronacceptor 
and the other NADP(+). Five isocitrate dehydrogenases have 
been reported: three NAD(+)-dependent isocitrate dehydro 
genases, which localize to the mitochondrial matrix, and two 
NADP(+)-dependent isocitrate dehydrogenases, one of 
which is mitochondrial and the other predominantly cytoso 
lic. Each NADP(+)-dependent isozyme is a homodimer. 
0003. IDH1 (isocitrate dehydrogenase 1 (NADP+), cyto 
solic) is also known as IDH: IDP:IDCD. IDPC or PICD. The 
protein encoded by this gene is the NADP(+)-dependent 
isocitrate dehydrogenase found in the cytoplasm and peroxi 
Somes. It contains the PTS-1 peroxisomal targeting signal 
sequence. The presence of this enzyme in peroxisomes Sug 
gests roles in the regeneration of NADPH for intraperoxiso 
mal reductions, such as the conversion of 2,4-dienoyl-CoAS 
to 3-enoyl-CoAs, as well as in peroxisomal reactions that 
consume 2-oxoglutarate, namely the alpha-hydroxylation of 
phytanic acid. The cytoplasmic enzyme serves a significant 
role in cytoplasmic NADPH production. 
0004. The human IDH1 gene encodes a protein of 414 
amino acids. The nucleotide and amino acid sequences for 
human IDH1 can be found as GenBank entries 
NM 005896.2 and NP 0.05887.2 respectively. The nucle 
otide and amino acid sequences for IDH1 are also described 
in, e.g., Nekrutenko et al., Mol. Biol. Evol. 15:1674-1684 
(1998); Geisbrecht et al., J. Biol. Chem. 274:30527-30533 
(1999); Wiemann et al., Genome Res. 11:422-435 (2001): 
The MGC Project Team, Genome Res. 14:2121-2127(2004); 
Lubec et al., Submitted (December 2008) to UniProtKB: 
Kullmann et al., Submitted (June 1996) to the EMBL/Gen 
Bank/DDBJ databases; and Sjoeblom et al., Science 314:268 
274 (2006). 
0005. Non-mutant, e.g., wild type. IDH1 catalyzes the 
oxidative decarboxylation of isocitrate to a-ketoglutarate 
thereby reducing NAD" (NADP") to NADP (NADPH), e.g., 
in the forward reaction: 

Isocitrate+NAD(NADP)->C-KG+CO+NADH 
(NADPH)+H". 

0006. It has been discovered that mutations of IDH1 
present in certain cancer cells result in a new ability of the 
enzyme to catalyze the NAPH-dependent reduction of O-ke 
toglutarate to R(-)-2-hydroxyglutarate (2HG). 2HG is not 
formed by wild-type IDH1. The production of 2HG is 
believed to contribute to the formation and progression of 
cancer (Dang, Let al. Nature 2009, 462:739-44). 
0007. The inhibition of mutant IDH1 and its neoactivity is 
therefore a potential therapeutic treatment for cancer. 
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Accordingly, there is an ongoing need for inhibitors of IDH1 
mutants having alpha hydroxyl neoactivity. 

SUMMARY OF INVENTION 

0008. Described herein are compounds of Structural For 
mula I: 

(I) 
(R), 

R4 Prs 
Rg Nu 
r 

1Ne. 
R2 

or a pharmaceutically acceptable salt thereof, wherein: 
0009 Y is N(R)-, - N(R)-CH , —CH N 
(R) , or -CH(R)–: 
(0010) each R" and R' is independently hydrogen, C 
Calkyl, N(R)(C-C alkylene)-N(R)(C-C alkyl), aryl, 
heteroaryl, heterocyclyl, -C(O)N(R)-aryl, - N(R)C(O)- 
aryl, —(C-C alkylene)-aryl, —(C-C alkylene)-het 
eroaryl, —O—(Co-C alkylene)-aryl, —O—(Co-C alky 
lene)-heteroaryl, —O—(Co-C alkylene)-heterocyclyl, 
—O—(Co-C alkylene)-carbocyclyl, —N(R)-aryl, 
- N(R)-heteroaryl, - N(R)-aryl, - N(R)-heteroaryl, 
—O (C-C alkeylene)-N(R)C(O)C (C-C alkylene)- 
aryl, or N(R)—C(O)—(C-C alkenyl) wherein: 
10011 at least one of R'' and R' is not hydrogen or 
methyl; any alkylene moiety present in R' or R' is optionally 
substituted with OH or F: 
I0012 each R7 is independently selected from hydrogen 
and C-C alkyl; and 
0013 any aryl, carbocyclyl, heteroaryl, or heterocyclyl of 
R" or R' is optionally substituted with one or more substitu 
ents selected from -G-L-M, halo, NO, C-C alkyl, 
-C=N, —O, CF and OCF: 
0014 G is a bond or a bivalent C-C saturated or unsat 
urated, straight or branched hydrocarbon chain wherein 
optionally one, two or three methylene units of the hydrocar 
bon chain are independently replaced by NR , —O , 
C(O)— —OC(O)— —C(O)O— —S —SO , 

—SO. , —C(=S) , —C(=NR)—, N=N , or 
—C(=N)—: 
0015 L is a covalent bond or a bivalent Cs saturated or 
unsaturated, straight or branched, hydrocarbon chain, 
wherein one, two, or three methylene units of L are optionally 
and independently replaced by cyclopropylene. —NR , 

—N=N , or—CGEN)—: 
0016 M is E, or a 3-10 membered monocyclic or bicyclic, 
saturated, partially unsaturated, or aromatic ring having 0-3 
heteroatoms independently selected from nitrogen, oxygen, 
or sulfur, and wherein said ring is substituted with at 1-4 
groups independently selected from -D-E, oxo, NO, halo 
gen, CN, C-C alkyl, C-C alkenyl, or C-C alkynyl: 
0017 D is a covalent bond or a bivalent C-C saturated or 
unsaturated, straight or branched, hydrocarbon chain, 
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wherein one or two methylene units of Dare optionally and 
independently replaced by NR , —S , —O , 
—C(O)— —SO—, or —SO -; 
0018 E is hydrogen, C-C alkyl, C-C alkenyl, or C-C, 
alkynyl, wherein said alkyl, alkenyl or alkynyl is optionally 
substituted with oxo, halogen, or CN; and 
0019 each R is independently hydrogen, C-C alkyl, 
C-C alkenyl, C-C alkynyl. —S(O), C-C alkenyl, 
—C-C alkoxy, or an optionally substituted group selected 
from phenyl, a 4-7 membered heterocyclyl having 1-2 het 
eroatoms independently selected from nitrogen, oxygen, or 
Sulfur, or a 5-6 membered monocyclic heteroaryl ring having 
1-4 heteroatoms independently selected from nitrogen, oxy 
gen, or Sulfur, 
0020 R is selected from phenyl, a 3-7 membered 
cycloalkyl, C-C alkyl, or CF, wherein the phenyl or 
cycloalkyl is optionally substituted with a substituent 
selected from methyl or fluoro; 
0021 each R is independently selected from halo, —(C- 
C alkylene)-O-(C-C alkyl). —C-C fluoroalkyl, 
—C(O)—O—(C-C alkyl), -phenyl, -heteroaryl, C-C, 
cycloalkyl, —CH2—N(C-C alkyl), C(O)—N—(C-C, 
alkyl), —C(O)—NH-(C-C alkyl). —C-C alkyl option 
ally substituted with one or more halo or OH, or two Rs are 
taken together to form a 3-8 saturated ring or a fused phenyl 
wherein said Saturated ring or fused phenyl is optionally 
substituted with 1 to 2 methyl: 
I0022 R is selected from hydrogen, —CN, halo, C-C, 
alkoxy, —CH2NH(C-C alkyl), C-C alkenyl, C-C alky 
nyl. —(C-C alkyl)-O-(C-C alkyl), C-C fluoroalkyl, 
C(O) N-(C-C alkyl). —C(O) NH (C-C alkyl). 
—C(O)—O—(C-C alkyl). —C(O)—OH, -S(O) (C- 
C alkyl), and a 5-membered heteroaryl; 
I0023 R is selected from: —C(O)–(C-Cs alkyl). 
—C(O)—(C-C alkenyl), —C(O)—(C-C alkylene)-Q. 
—C(O)—(C-C alkenylene)-Q, —C(O)—(Co-C alky 
lene)-N(R)-(Co-C, alkylene)-Q, —C(O)—O (Co-C, 
alkylene)-Q, —C(O)—(C-C alkylene)-O-(C-C alky 
lene)-Q, —C(O)—C(O)-Q, —S(O)-Q, —C(O)—(C-C, 
alkylene)-O-C(O)—(C-C alkyl). —C(O)—(C-C alky 
lene)-C(O)—O (C-C alkyl), —C(O) N(R)-(C-C, 
alkylene)-O-C(O)–(C-C alkyl), —C(O) N(R)-(C- 
C alkylene)-C(O)—O—(C-C alkyl). —C(O)—(Co-C 
alkylene)-N(R)-(C-C alkyl), C(O)–(Co-C, alkylene) 
N(R)-(C-C alkynyl), —C(O)—(C-C alkylene)-N 
(R)-(C-C alkenyl), —C(O)—(Co-C, alkylene)-N(R)— 
(Co-C alkylene)-O-(C-C alkyl). —C(O)—(C-C, 
alkylene)-O-(C-C alkyl), —C(O)—(C-C alkylene)-C 
(O)C(O)N(R)(C-C alkyl), —C(O)—O (C-C alkylene)- 
O—(C-C alkyl). —(C-C alkylene)-O-C(O)—(C-C, 
alkyl), —(Co-C alkylene)-C(O)—O—(C-C alkyl). —(Co 
C alkylene)-O-(C-C alkyl). —C(O)—(C-C alkylene)- 
S(O)-(C-C alkyl). —S(O) (C-C alkyl), —C(O)— 
(C-C alkylene)-C(O)C(O)N(R)(C-C alkyl), —C(O)— 
(C-C alkylene)-N(R)S(O) (C-C alkyl), or C(O)— 
(C-C alkylene)-N(R)S(O).Q. wherein: 

I0024 any alkylene moiety present in R is optionally 
substituted with OCH, OH or F: 

(0025 any terminal methyl moiety present in R is 
optionally replaced with —CHOH, CF, —CHF, 
—CHC1, C(O)CH, C(O)CF, CN, OCH - C(O) 
H, OP(O)(OH), —OP(O)(C-C alkoxy), or COH: 

0026 each R is independently selected from hydrogen 
and methyl; 
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0027 Q is selected from aryl, heteroaryl, carbocyclyl and 
heterocyclyl, wherein Q is optionally substituted with up to 3 
Substituents independently selected from C-C alkyl option 
ally substituted with —OH, C-C alkoxy, —C(O)C)—(C- 
Calkyl). —(C-C alkylene)-(C-C alkoxy), —CN, -OH, 
fluoro, chloro, and bromo: 
I0028 R is selected from aryl and heteroaryl, wherein 
each aryl or heteroaryl is optionally substituted with one or 
more substituents selected from -G-L-M, halo, C-C alkyl, 
—C=N. —O. —CF and —OCF; and 
0029 m is 0, 1, 2 or 3. 
0030 The compound of formula I inhibits mutant IDH1, 
particularly mutant IDH1 having alpha hydroxyl neoactivity. 
Also described herein are pharmaceutical compositions com 
prising a compound of formula I or a salt thereof and methods 
of using Such compositions to treat cancers characterized by 
the presence of a mutant IDH1. 

DETAILED DESCRIPTION OF THE INVENTION 

0031. This invention is not limited in its application to the 
details of construction and the arrangement of components 
set forth in the following description or illustrated in the 
drawings. The invention is capable of other embodiments and 
of being practiced or of being carried out in various ways. 
Also, the phraseology and terminology used herein is for the 
purpose of description and should not be regarded as limiting. 
The use of “including.” “comprising, or “having.” “contain 
ing”, “involving, and variations thereof herein, is meant to 
encompass the items listed thereafter and equivalents thereof 
as well as additional items. 

DEFINITIONS 

0032. The term “halo” or “halogen” refers to any radical of 
fluorine, chlorine, bromine or iodine. 
0033. The term “alkyl refers to a hydrocarbon chain that 
may be a straight chain or branched chain, containing the 
indicated number of carbonatoms. For example, C-C alkyl 
indicates that the group may have from 1 to 12 (inclusive) 
carbon atoms in it. The term “haloalkyl refers to an alkyl in 
which one or more hydrogen atoms are replaced by halo, and 
includes alkyl moieties in which all hydrogens have been 
replaced by halo (e.g., perfluoroalkyl). The terms “arylalkyl 
or “aralkyl refer to an alkyl moiety in which an alkyl hydro 
gen atom is replaced by an aryl group. Aralkyl includes 
groups in which more than one hydrogen atom has been 
replaced by an aryl group. Examples of “arylalkyl or 
“aralkyl include benzyl, 2-phenylethyl 3-phenylpropyl. 
9-fluorenyl, benzhydryl, and trityl groups. 
0034. The term “alkylene' refers to a divalent alkyl, e.g., 
—CH2—, —CH2CH2—, —CH2CH2CH2— and —CHCH 
(CH)CH2—. 
0035. The term “alkenyl refers to a straight or branched 
hydrocarbon chain containing 2-12 carbon atoms and having 
one or more double bonds. Examples of alkenyl groups 
include, but are not limited to, allyl, propenyl, 2-butenyl, 
3-hexenyl and 3-octenyl groups. One of the double bond 
carbons may optionally be the point of attachment of the 
alkenyl substituent. 
0036. The term “alkynyl refers to a straight or branched 
hydrocarbon chain containing 2-12 carbon atoms and char 
acterized in having one or more triple bonds. Examples of 
alkynyl groups include, but are not limited to, ethynyl, prop 
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argyl, and 3-hexynyl. One of the triple bond carbons may 
optionally be the point of attachment of the alkynyl substitu 
ent. 

0037. The term “alkoxy” refers to an O-alkyl radical. 
The term “haloalkoxy' refers to an alkoxy in which one or 
more hydrogen atoms are replaced by halo, and includes 
alkoxy moieties in which all hydrogens have been replaced by 
halo (e.g., perfluoroalkoxy). 
0038. The term “aryl” refers to a fully aromatic monocy 

clic, bicyclic, or tricyclic hydrocarbon ring system. Examples 
of aryl moieties are phenyl, naphthyl, and anthracenyl. Unless 
otherwise specified, any ring atom in an aryl can be substi 
tuted by one or more substituents. 
0039. The term “carbocyclyl refers to a non-aromatic, 
monocyclic, bicyclic, or tricyclic hydrocarbon ring system. 
Carbocyclyl groups include fully saturated ring systems (e.g., 
cycloalkyls), and partially saturated ring systems. 
0040. The term "cycloalkyl as employed herein includes 
saturated cyclic, bicyclic, tricyclic, or polycyclic hydrocar 
bon groups having 3 to 12 carbons. Any ring atom can be 
Substituted (e.g., by one or more substituents). Examples of 
cycloalkyl moieties include, but are not limited to, cyclopro 
pyl, cyclohexyl, methylcyclohexyl, adamantyl, and nor 
bornyl. 
0041. The term “heteroaryl” refers to a fully aromatic 5-8 
membered monocyclic, 8-12 membered bicyclic, or 11-14 
membered tricyclic ring system having 1-3 heteroatoms if 
monocyclic, 1-6 heteroatoms if bicyclic, or 1-9 heteroatoms if 
tricyclic, said heteroatoms selected from O, N, or S (or the 
oxidized forms such as N' O, S(O) and S(O)). 
0042. The term "heterocyclyl refers to a nonaromatic, 
3-10 membered monocyclic, 8-12 membered bicyclic, or 
11-14 membered tricyclic ring system having 1-3 heteroat 
oms if monocyclic, 1-6 heteroatoms if bicyclic, or 1-9 het 
eroatoms if tricyclic, said heteroatoms selected from O, N, or 
S (or the oxidized forms such as N' O, S(O) and S(O)). 
The heteroatom may optionally be the point of attachment of 
the heterocyclyl substituent. Examples of heterocyclyl 
include, but are not limited to, tetrahydropyranyl, tetrahydro 
pyranyl, piperidinyl, morpholino, pyrrolinyl, pyrimidinyl, 
and pyrrolidinyl. Heterocyclyl groups include fully saturated 
ring systems, and partially saturated ring systems. 
0.043 Bicyclic and tricyclic ring systems containing one 
or more heteroatoms and both aromatic and non-aromatic 
rings where the point of attachment from the ring system to 
the rest of the molecule is through a non-aromatic ring are 
considered to be heterocyclyl groups. Bicyclic or tricyclic 
ring systems where an aryl or a heteroaryl is fused to a 
carbocyclyl or heterocyclyl and the point of attachment from 
the ring system to the rest of the molecule is through an 
aromatic ring are considered to be aryl or heteroaryl groups. 
0044) Aryl, heteroaryl, carbocyclyl (including 
cycloalkyl), and heterocyclyl groups, either alone or a part of 
a group (e.g., the aryl portion of anaralkyl group), are option 
ally substituted at one or more substitutable atoms with, 
unless specified otherwise, Substituents independently 
selected from: halo, CN, C-C alkyl, =O, OR, 
—OR, SR', SR,-(C-C alkyl)-N(R)(R), —(C- 
Calkyl)-N(R)(R), N(R)(R), N(R)(R), O (C- 
C alkyl)-N(R)(R), O (C-C alkyl)-N(R)(R), 
—(C-C alkyl)-O (C-C alkyl)-N(R)(R), (C-C, 
alkyl)-O-(C-C alkyl)-N(R)(R), —C(O) N(R)(R), 
—(C-C alkyl)-C(O) N(R)(R), —(C-C alkyl)-C(O)— 
N(R)(R), OR. R. C(O)(C-C alkyl), C(O)R. 
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C(O)N(R)(R), N(R)C(O)(R), N(R)C(O)(R), 
N(R)SO.(R), SON(R)(R), N(R)SO.(R), and 

—SO.N(R)(R), wherein any alkyl substituent is optionally 
further substituted with one or more of OH, - O (C-C, 
alkyl), halo, NH, —NH(C-C alkyl), or —N(C-C, 
alkyl). 
I0045 each R is independently selected from hydrogen, 
and —C-C alkyl, or 
10046) two R's are taken together with the nitrogenatom to 
which they are bound to form a 4- to 8-membered heterocy 
clyl optionally comprising one additional heteroatom 
selected from N. S., and O; and 
I0047 each R is independently selected from C-C, car 
bocylyl phenyl, heteroaryl, and heterocyclyl, wherein one or 
more Substitutable positions on said phenyl, cycloalkyl, het 
eroaryl or heterocycle substituent is optionally further substi 
tuted with one or more of —(C-C alkyl). —(C-C fluoro 
alkyl), —OH, -O-(C-C alkyl). —O—(C-C, 
fluoroalkyl), halo, NH, NH(C-C alkyl), or—N(C-C, 
alkyl). 
0048. Heterocyclyl groups, either alone or as part of a 
group, are optionally Substituted on one or more any Substi 
tutable nitrogen atom with oxo. —C-C alkyl, or fluoro 
substituted C-C alkyl. 
0049. The term “substituted” refers to the replacement of 
a hydrogen atom by another group. 
0050. As used herein, the term “elevated levels of 2HG’ 
means 10%, 20%. 30%, 50%, 75%, 100%, 200%, 500% or 
more 2HG then is present in a subject that does not carry a 
mutant IDH1 allele. The term “elevated levels of 2HG” may 
refer to the amount of 2HG within a cell, within a tumor, 
within an organ comprising a tumor, or within a bodily fluid. 
0051. The term “bodily fluid” includes one or more of 
amniotic fluid Surrounding a fetus, aqueous humour, blood 
(e.g., blood plasma), serum, Cerebrospinal fluid, cerumen, 
chyme, Cowper's fluid, female ejaculate, interstitial fluid, 
lymph, breast milk, mucus (e.g., nasal drainage or phlegm). 
pleural fluid, pus, Saliva, sebum, semen, serum, Sweat, tears, 
urine, vaginal secretion, or vomit. 
0052. As used herein, the terms “inhibit” or “prevent” 
include both complete and partial inhibition and prevention. 
An inhibitor may completely or partially inhibit the intended 
target. 
0053. The term “treat” means decrease, suppress, attenu 
ate, diminish, arrest, or stabilize the development or progres 
sion of a disease? disorder (e.g., a cancer), lessen the severity 
of the disease? disorder (e.g., a cancer) or improve the Symp 
toms associated with the disease? disorder (e.g., a cancer). 
0054 As used herein, an amount of a compound effective 
to treat a disorder, or a “therapeutically effective amount 
refers to an amount of the compound which is effective, upon 
single or multiple dose administration to a subject, in treating 
a cell, or in curing, alleviating, relieving or improving a 
subject with a disorder beyond that expected in the absence of 
Such treatment. 
0055 As used herein, the term “subject” is intended to 
include human and non-human animals. Exemplary human 
Subjects include a human patient (referred to as a patient) 
having a disorder, e.g., a disorder described herein oranormal 
subject. The term “non-human animals” of the invention 
includes all vertebrates, e.g., non-mammals (such as chick 
ens, amphibians, reptiles) and mammals, such as non-human 
primates, domesticated and/or agriculturally useful animals, 
e.g., sheep, dog, cat, COW, pig, etc. 
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-continued 

Q 7 Os 
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C-C alkyl, C-C alkenyl, C-C alkoxy, hydrogen, tetra 
Zolyl, morpholino, piperazinyl, pyrrolidinone, pyrazolyl, 
benzyl, (CH), SH, (CH), NH, NH, 
—(CH), OH, - N(H)C(O)OCH(CH), —(CH) — 
OCH - NH-(CH), OH, —C(O)—(C-C alkyl). 
—C(O)—(C-C alkenyl), —O-(CH2), C(O)—O— 
(C-C alkyl), —C(O)NH2. —(CH2)C(O)CH —N(CH) 
(CH), —NHC(O)(C-C alkenyl), —NHC(O)(C-C alkyl). 
—SO(CH), —(CH). NHSOMe, NHSO(CH) 
—O—SOCF, -SONH-(C-C alkyl), -SONH 

(C-C alkenyl), SO. NH or NHSOMe. 
0122) In some embodiments, R is selected from isopro 
pyl, cyclopropyl, cyclohexyl, and phenyl. In some embodi 
ments, R is cyclopropyl. In some embodiments, R2 is isopro 
pyl. 
(0123. In some embodiments, R is CN: Y is N(R)–: 
R is C(O)R'; and the compound has Structural Formula 
II: 

(II) 
O 

(R), 

CN Prs R10, 
R N N 

1Ne. 
R2 

or a pharmaceutically acceptable salt thereof, wherein: 
I0124 one of R' or R' is selected from hydrogen and 
methyl; 
0125 the other of R' or R' is selected from aryl, het 
eroaryl, heterocyclyl. —(C-C alkylene)-aryl, —(C-C, 
alkylene)-heteroaryl, —O—(Co-C alkylene)-aryl, —O— 
(Co-Cl alkylene)-heteroaryl, - N(R)-aryl, - N(R)het 
eroaryl, - N(R)-aryl, or N(R)-heteroaryl, wherein said 
aryl, heterocyclyl, or heteroaryl is substituted with -G-L-M, 
CH, CN, alkoxy, OH, halo, C-C alkyl, —CF, —OC(O) 
CH, or —OCF; 
0126 R is selected from isopropyl, cyclopropyl, cyclo 
hexyl, and phenyl: 

Jul. 31, 2014 

I0127 each R, if present, is selected from methyl, ethyl, 
isopropyl, CF, cyclopropyl and phenyl: 
I0128) R' is selected from —(C-C alkyl)-O (C-C, 
alkyl). Q. (C-C alkyl), C-C alkylene)-Q, (C-C alkenyl). 
—O—(C-C alkyl), or —(C-C alkenylene)-Q, wherein: 
any alkylene moiety present in R' is optionally substituted 
with OH: any terminal methyl moiety presentin R' is option 
ally replaced with -OH, CF, OCH, C(O)H, OP(O) 
(C-C alkoxy), or—OP(O)(OH), (or a salt thereof, such as 
a sodium salt); Q is cyclopropyl, cyclobutyl, oxetanyl, fura 
nyl, aZetidinonyl, pyrrolidinonyl, tetrahydrofuranyl, dihydro 
furanonyl, or cyclopentyl, wherein each member of Q is 
optionally substituted with one substituent independently 
selected from C-C alkyl optionally substituted with OH, 
C-C alkoxy, —(C-C alkylene)-(C-C alkoxy), and 
—OH; and 
0129 m is 0, 1, or 2. 
0.130. In certain embodiments, m is 1; and the compound 
has Structural Formula IIa: 

(IIa) 
R3 O 

CN 1. 
R N Nu 

1Ne. 
R2 

or a pharmaceutically acceptable salt thereof, wherein: 
0131) R' is hydrogen or methyl: 
(0132) R' is selected from aryl, heteroaryl, heterocyclyl, 
—(C-C alkylene)-aryl, —(C-C alkylene)-heteroaryl, 
—O—(C-C alkylene)-aryl, —O—(C-C alkylene)-het 
eroaryl, - N(R)-aryl, - N(R)heteroaryl, - N(R)-aryl, or 

N(R)-heteroaryl, wherein said aryl, heterocyclyl, or het 
eroaryl is substituted with -G-L-M, CH, CN, alkoxy, OH, 
halo, C-C alkyl, —CF —OC(O)CH, or —OCF; 
0.133 R’ is selected from isopropyl, cyclopropyl, cyclo 
hexyl, and phenyl: 
10134) each R, if present, is selected from methyl, isopro 
pyl, and cyclopropyl; 
I0135) R' is selected from —(C-C alkyl)-O (C-C, 
alkyl). Q. (C-C alkyl), C-C alkylene)-Q, (C-C alkenyl). 
—O—(C-C alkyl), or —(C-C alkenylene)-Q, wherein: 
any alkylene moiety present in R' is optionally substituted 
with OH: any terminal methyl moiety presentin R' is option 
ally replaced with -OH, CF, OCH, C(O)H, OP(O) 
(C-C alkoxy), or—OP(O)(OH), (or a salt thereof, such as 
a sodium salt); Q is cyclopropyl, cyclobutyl, oxetanyl, fura 
nyl, aZetidinonyl, pyrrolidinonyl, tetrahydrofuranyl, dihydro 
furanonyl, or cyclopentyl, wherein each member of Q is 
optionally substituted with one substituent independently 
selected from C-C alkyl optionally substituted with OH, 
C-C alkoxy, —(C-C alkylene)-(C-C alkoxy), and 
—OH; and 
0.136 m is 0, 1, or 2. 
0.137 In some embodiments, R is CN: Y is N(R)–: 
R is C(O)R'; and the compound has Structural Formula 
II: 
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(II) 
O 

(R), 

CN Prs R10, 
R N N 

1Ne. 

or a pharmaceutically acceptable salt thereof, wherein: 
I0138 one of R' or R' is selected from hydrogen and 
methyl; 
0139 the other of R' or R' is selected from isopropyl, 
—N(CH)—(CH). NH CH, aryl, heteroaryl, —CH 
aryl, —CH-heteroaryl, —O—CH-aryl, and —O—CH 
heteroaryl; wherein any aryl or heteroaryl portion of R' or 
R' is optionally substituted with one or more substituents 
independently selected from alkoxy, hydroxy, halo, C-C, 
alkyl, -CF, —OC(O)CH, and —OCF; 
I0140 R is selected from isopropyl, cyclopropyl, cyclo 
hexyl, and phenyl: 
I0141 each R, if present, is selected from methyl, ethyl, 
isopropyl, cyclopropyl and phenyl: 
I0142) R' is selected from heteroaryl, aryl, -CH2-aryl, 
—CH2-heteroaryl, and —(CH2). O—CH, wherein any 
arylor heteroaryl portion of R' is optionally substituted with 
methyl; and 
0143 
0144. In certain embodiments, m is 1; and the compound 
has Structural Formula IIa: 

m is 0, 1, or 2. 

(IIa) 
R3 O 

CN 1. 
Rg N Nu 

1Ne. 
R2 

or a pharmaceutically acceptable salt thereof, wherein: 
(0145 
I0146) R' is selected from aryl, and heteroaryl; wherein 
the aryl or heteroaryl is optionally substituted with one or 
more Substituents independently selected from methoxy, 
fluoro, chloro, methyl, CF, —OCF; 
I0147 R’ is selected from isopropyl and cyclopropyl: 
I0148 R is selected from methyl, ethyl, isopropyl and 
cyclopropyl; and 
0149) R' is selected from —(CH), O CH, furan-3- 

y1, 2-methylfuran-3-yl and thien-2-yl. 
0150. In some embodiments, R is CN: Y is N(R)–: 
R is C(O)R'; and the compound has Structural Formula 
II: 

R'' is selected from hydrogen and methyl: 

Jul. 31, 2014 

(II) 
O 

"all 
CN Prs R10 

*S-1s N 
s 

or a pharmaceutically acceptable salt thereof, wherein: 
0151) R' is H: 
I0152) R' is aryl, heteroaryl, O (C-C alkylene)-aryl, 
or —O—(C-C alkylene)-heteroaryl, wherein said aryl or 
heteroaryl is substituted with -G-L-M, CH, or CN: 
I0153 R’ is selected from isopropyl, cyclopropyl, cyclo 
hexyl, and phenyl: 
I0154 each R, if present, is selected from methyl, ethyl, 
isopropyl, cyclopropyl and phenyl: 
0.155) R' is selected from heteroaryl, aryl, -CH-aryl, 
—CH2-heteroaryl, and —(CH2). O—CH, wherein any 
aryl or heteroarylportion of R' is optionally substituted with 
methyl; and 
0156 
0157. In certain embodiments, m is 1; and the compound 
has Structural Formula IIa: 

m is 0, 1, or 2. 

(IIa) 
R3 O 

CN 1. 
*S-1s N 
1Ne. 

R2 

or a pharmaceutically acceptable salt thereof, wherein: 
0158 R' is H: 
10159) R' is aryl, heteroaryl, -O-(CH)-aryl, 
—O—CH(CH)-aryl, —O—(CH)-heteroaryl or —O CH 
(CH)-heteroaryl, wherein aryl is phenyl and heteroaryl is 
pyridyl, pyrimidinyl, indolyl, or pyrazolyl, and said phenyl, 
pyridyl, pyrimidinyl, indolyl or pyrazolyl is substituted with 
-G-L-M, CH, or CN: 
(0160 
(0161 R is selected from methyl, ethyl, isopropyl and 
cyclopropyl; and 
(0162) R' is selected from —(CH), O CH, furan-3- 
y1, 2-methylfuran-3-yl and thien-2-yl. 
0163. In another embodiment, the compound is selected 
from any one of the compounds set forth in Table 1, below. 

R’ is selected from isopropyl and cyclopropyl; 
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TABLE 1 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 

100 O 
N 

| r 
21 Nu 
N 

101 O 
N 

| 

21 N-N 
N 

- sun -/ 4n 
N 

| r^- --Su V 
N 

| r e 
--- is? 

- Nu 

Jul. 31, 2014 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 

105 O 
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21 Nu 
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106 O 
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-O N 

107 O 
N 

s O lulu V 
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r O lulu) U? 
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109 O 

l 



US 2014/0213580 A1 Jul. 31, 2014 

TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 

110 O 
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- O N S. 

rs 
2N 

111 O 
N 

N e 

- O N S. 

r 
2N 

113 

114 F O 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 

116 F O 
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H 

2N 

117 
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119 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

O 
N 
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N 
H 

O 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 

147 

148 

149 
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151 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 

240 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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Exemplary Compounds of Formula I. 

Cmpd No. Structure 
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TABLE 1-continued 

Exemplary Compounds of Formula I. 

Cmpd No. Structure 

60 

HO O 

O 

Ol 
61 

0164. In another embodiment, the compound is selected 
from any one of the compounds set forth in Table 5, below. 

TABLE 5 

Exemplary Compounds of Formula I. 

Cpd 
i Structure 
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Exemplary Compounds of Formula I. 

Cpd 
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Exemplary Compounds of Formula I. 

Cpd 
i Structure 

269 O 
N ---- 

270 O 

? 
S 

271 o1 

N 

| N NO 

N Nu 
2N 

F 

C 

272 O 
N --- 

Jul. 31, 2014 



US 2014/0213580 A1 Jul. 31, 2014 
48 
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Exemplary Compounds of Formula I. 

Cpd 
i Structure 
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Exemplary Compounds of Formula I. 

Cpd 
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Exemplary Compounds of Formula I. 

Cpd 
i Structure 

282 

283 

284 O 
N 

| ---- 

N 2N 

285 O 

HN 2N 

  



US 2014/0213580 A1 
51 
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Exemplary Compounds of Formula I. 

Cpd 
i Structure 
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Exemplary Compounds of Formula I. 
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i Structure 
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Exemplary Compounds of Formula I. 
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Exemplary Compounds of Formula I. 
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| --- 
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357 o1 
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| N NO 
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2N 

358 o1 

O 

359 o1 

N 

| N YO 

Nu N 
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360 o1 

O 

361 o1 

N 

Nu rs 
2N 

HN 

\= 

362 o1 

N 

| N NO 

Nu rs 
2N 
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363 o1 

O 

364 o1 

N 

Nu r 
2N 

N 

\- 

365 o1 
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366 o1 

N 

| N YO 

Nu rs 
2N 

O O 

367 o1 

O 

368 O 

N --> | r o1 
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369 o1 

O 

370 o1 

O 

371 o1 
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372 o1 

N 

HO Nu rs 
2 N 

373 o1 

N 

Nu / NH N 
2 N 

374 1. 

375 
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380 o1 

N 

| N YO 

Nu rs 
2N 

I 
OESEO 

381 O 

CN --- 

382 O 

383 O 

HN 
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384 O 

N --> | N o1 

Nu rs 
2N 

O 

N 
H 

385 O 

N --> | N o1 

N Nu 
2N 

N/ 
N 

386 N O F F 

| ---> 
- F N N 

2N 

387 

N O F 

| 

N 

2N 

N 

N 
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388 O 

CN ---- 

389 O 

CN ---- 

N 

390 CH3 O 

- 
He? 

391 

O 
N 

| v 
N1 N N Nu 
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O 

392 N CH3 O 

CA l --> CH3 R Y N o1 

21 Nu 
N 

F 

393 o1 

N 

| N NO 

N Nu 
2N 

O 

\, 
HN1 \, 

394 o1 

N 

| N NO 

N N 
N 2N 

NH 

395 O 
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396 o1 

397 

398 F 
F F 

O 

N --> | N o1 

Nu 
2N 

399 F 
F F 

O F 
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400 O 

o1 

-ror 2N 
CH3 O 

CH -- Nu 
CN 

e 
N1S-1N 
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4O2 O 

N --> l OH 

403 O 
N --- 
N Nu 

r 2 
O 
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404 O 
N --- 

H 

C 's-N 2N 
N-1 

O 

40S o1 

N 

| N YO 

su F N 

F 2N 

4O6 1. 

407 
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4.08 

409 

410 o1 

N 

| N YO 

Nu N1 N N 

2N 

411 O 
N 

| --- 

HN 
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412 N - 

c JOI 
413 O 

N --> l, o1 
N Nu 
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-N 2N 
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N --> l, o1 
N N 
| 

1. 2 

---- 

c N-r 
416 N - 

c 

415 



US 2014/0213580 A1 

TABLE 5-continued 

Exemplary Compounds of Formula I. 

Cpd 
i Structure 

417 o1 

N 

| N YO 

Nu r 
2N 

418 O 
N 

| --- 

419 

420 O 
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421 

422 F F 

423 F 

424 O 
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425 

-- so 
426 O 

N 

| --- Nu e 
N-N 21 

7 i l--- 

~r 2N 

428 O 
N 

| --- 

42 
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429 O 
N --- 

430 O 

o1 

431 O 
N 

| --- 

432 O 
N 

| ---- 

433 O 

CN --- 
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434 O 

CN --- Nu N1 N N 

N 
No 2 

435 O O 

N l 
N w 1N 

Nu N1 N N 

- - - 

436 1. 

437 
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438 O 
N --- 

439 

440 O 
N --- 

441 --- 
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442 

443 

444 O F 
N F 

| lil-k 

445 O 
N --- 
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446 O 
N 

| --- 

447 O 
N 

| --- 

448 O 
N 

| --- 
1Ns N N 

2 o1 

449 O 
N 

| --- 
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450 

O 
N 

| N 

Nu 21 
H 

1. N S N 
O 

451 

O 
N 

| N 

Nu 21 

t l 21 Ns1 N 
2 o? || 
O 

452 

O 

N 

r - O O N 

Sir Yr 
N N 21 Ns1 N 

2 o1|| 
O 

453 O 
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454 

O 
N 

| N 

Nu 

455 O 
N 

l o1 

456 O 
N ---- 

457 O 

CN --- 
HO 
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458 

459 

460 O 
N 

| --- 

461 O 
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462 O 
N 

| --- 
C N N 

1. 2 N 

463 

O 
N 

| N 

r se 21 Nu 
O N N-N 

N>1 
O 

464 

O 
N 

| v 
HN 21 su 

O N-N 

465 O 
N 

| v 
HN 21 su 

O N-N 
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v 
COrr 

, 

466 

467 

21 N 

O N-N 

{ 
N 

470 

O 
N 

| v 
N Nu 

V 2N 1. 

N-V 

471 
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21 N 

N. N 
O 

473 o1 

N 

| N NO 

N Nu 
l 

O 

)- 
O 

474 O 

475 
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