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(57) Abstract: The present disclosure relates to compounds
that are Syk inhibitors and to their use in the treatment of
various disease states, including cancer and inflammatory
conditions. In particular embodiments, the structure of the
compounds is given by Formula (I): wherein X', X?, X3, R%,
R RY R, and Y are as described herein. The present dis-
closure further provides pharmaceutical compositions that
include a compound of Formula I, or pharmaceutically ac-
ceptable salts thereof, and methods of using these com-
pounds and compositions to treat conditions mediated by
Syk.
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SYK INHIBITORS
FIELD

The present disclosure relates to novel compounds and to their use in the
treatment of various diseases, including cancer and inflammatory conditions. The
disclosure also relates to methods for preparation of the compounds and to
pharmaceutical compositions comprising such compounds.

BACKGROUND

Protein kinases, the largest family of human enzymes, encompass well over 500
proteins. Spleen Tyrosine Kinase (Syk) is a member of the Syk family of tyrosine
kinases, and is a regulator of early B-cell development as well as mature B-cell

activation, signaling, and survival.

Syk is a non-receptor tyrosine kinase that plays critical roles in immunoreceptor-
and integrin-mediated signaling in a variety of cell types, including B cells,
macrophages, monocytes, mast cells, eosinophils, basophils, neutrophils, dendritic cells,
T cells, natural killer cells, platelets, and osteoclasts. Immunoreceptors as described
here include classical immunoreceptors and immunoreceptor-like molecules. Classical
immunoreceptors include B-cell and T-cell antigen receptors as well as various
immunoglobulin receptors (Fc receptors). Immunoreceptor-like molecules are either
structurally related to immunoreceptors or participate in similar signal transduction
pathways and are primarily involved in non-adaptive immune functions, including
neutrophil activation, natural killer cell recognition, and osteoclast activity. Integrins are
cell surface receptors that play key roles in the control of leukocyte adhesion and

activation in both innate and adaptive immunity.

Ligand binding leads to activation of both immunoreceptors and integrins, which
results in Src family kinases being activated, and phosphorylation of immunoreceptor
tyrosine-based activation motifs (ITAMs) in the cytoplasmic face of receptor-associated
transmembrane adaptors. Syk binds to the phosphorylated ITAM motifs of the adaptors,
leading to activation of Syk and subsequent phosphorylation and activation of

downstream signaling pathways.
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Syk is essential for B-cell activation through B-cell receptor (BCR) signaling.
Syk becomes activated upon binding to phosphoryated BCR and thus initiates the early
signaling events following BCR activation. B-cell signaling through BCR can lead to a
wide range of biological outputs, which in turn depend on the developmental stage of the
B-cell. The magnitude and duration of BCR signals must be precisely regulated.
Aberrant BCR-mediated signaling can cause disregulated B-cell activation and/or the
formation of pathogenic auto-antibodies leading to multiple autoimmune and/or
inflammatory diseases. Mice lacking Syk show impaired maturation of B-cells,
diminished immunoglobulin production, compromised T-cell-independent immune

responses and marked attenuation of the sustained calcium sign upon BCR stimulation.

A large body of evidence supports the role of B-cells and the humoral immune
system in the pathogenesis of autoimmune and/or inflammatory diseases. Protein-based
therapeutics (such as Rituxan) developed to deplete B-cells represent an approach to the
treatment of a number of autoimmune and inflammatory diseases. Auto-antibodies and
their resulting immune complexes are known to play pathogenic roles in autoimmune
disease and/or inflammatory disease. The pathogenic response to these antibodies is
dependent on signaling through Fc Receptors, which is, in turn, dependent upon Syk.
Because of Syk's role in B-cell activation, as well as FcR dependent signaling, inhibitors
of Syk can be useful as inhibitors of B-cell mediated pathogenic activity, including
autoantibody production. Therefore, inhibition of Syk enzymatic activity in cells is
proposed as a treatment for autoimmune disease through its effects on autoantibody

production.

Syk also plays a key role in FCgRI mediated mast cell degranulation and
eosinophil activation. Thus, Syk is implicated in allergic disorders including asthma. Syk
binds to the phosphorylated gamma chain of FCeRI via its SH2 domains and is essential
for downstream signaling. Syk deficient mast cells demonstrate defective degranulation,
arachidonic acid and cytokine secretion. This also has been shown for pharmacologic
agents that inhibit Syk activity in mast cells. Treatment with Syk antisense
oligonucleotides inhibits antigen-induced infiltration of eosinophils and neutrophils in an
animal model of asthma. Syk deficient eosinophils also show impaired activation in
response to FCgRI stimulation. Therefore, small molecule inhibitors of Syk will be

useful for treatment of allergy-induced inflammatory diseases including asthma.
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Syk is also expressed in mast cells and monocytes and has been shown to be
important for the function of these cells. For example, Syk deficiency in mice is
associated with impaired IgE-mediated mast cell activation, which is marked diminution
of TNF-alpha and other inflammatory cytokine release. Syk kinase inhibitors have also
been shown to inhibit mast cell degranulation in cell based assays. Additionally, Syk
inhibitors have been shown to inhibit antigen-induced passive cutaneous anaphylaxsis,

bronchoconstriction and bronchial edema in rats.

Thus, the inhibition of Syk activity can be useful for the treatment of allergic
disorders, autoimmune diseases and inflammatory diseases such as: SLE, rheumatoid
arthritis, multiple vasculitides, idiopathic thrombocytopenic purpura (ITP), myasthenia
gravis, allergic rhinitis, chronic obstructive pulmonary disease (COPD), adult respiratory
distress syndrome (ARDs) and asthma. In addition, Syk has been reported to play an
important role in ligand-independent tonic signaling through the B-cell receptor, known
to be an important survival signal in B-cells. Thus, inhibition of Syk activity may also

be useful in treating certain types of cancer, including B-cell lymphoma and leukemia.
SUMMARY

Accordingly, the present disclosure provides novel compounds that function as

Syk inhibitors. In one embodiment, the disclosure provides compounds of Formula I:

Formula I,

wherein:

X'is CH or N;
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X*is CR", NR™ or S;

X2 is Cor N;

wherein,

X!, X* and X’ are arranged in such a way to form a heteroaromatic ring system, and

R™ is hydrogen, halo, haloalkyl, cyano, Ci alkyl, C,¢ alkoxy, Cs.¢ cycloalkoxy, Cs.1»
cycloalkyl, C;.1» heterocyclyl, Ce 12 aryl, Cs 12 heteroaryl, or —N(Rzo)(Rzz),

wherein the C;¢ alkyl, Cs.1» cycloalkyl, C, 1, heterocyclyl, Ce 12 aryl, or Cs 1, heteroaryl
moieties may be optionally substituted with one, two, or three substituents independently
selected from fluoro, CFH,, CF;H, CF;, C, alkyl, Cy¢ alkoxy, Cs¢ cycloalkoxy, Cs.12
cycloalkyl, and —-N(R*)(R?),

R is hydrogen, haloalkyl, C, alkyl, Cs.1» cycloalkyl, C,_1; heterocyclyl, Cg.12 aryl, or
C>.12 heteroaryl,

wherein the C;¢ alkyl, Cs.1» cycloalkyl, C, 1, heterocyclyl, Ce¢ 12 aryl, or Cs 1, heteroaryl
moieties may be optionally substituted with one, two, or three substituents independently

selected from fluoro, CFH,, CF;H, CF; and C,¢ alkyl, C;_¢ alkoxy, Cs¢ cycloalkoxy, Cs.
1» cycloalkyl, and -N(R*)(R?),

provided that either (a) or (b) applies:

a) when X2 is N then X% is CR'?, or

b) when X? is S then X' is CH and X’ is C;
Y is O or NH;

R? is hydrogen, C¢ alkyl, Cs.1» cycloalkyl, C,.1» heterocyclyl, Ci¢ alkoxy, or -
NR*)(R?);

wherein the C; alkyl, Cs.1» cycloalkyl, C, 1 heterocyclyl, or C;¢ alkoxy moieties may
be optionally substituted with one, two, or three substituents independently selected from

fluoro, CFH,, CF,H, CF3, C;¢ alkyl, and C; alkoxy;

each R? and R* is independently hydrogen, C; alkyl, Cs.g cycloalkyl, C;_g heterocyclyl,
and C, alkenyl,
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wherein the Cy¢ alkyl, Cs_g cycloalkyl, C,.s heterocyclyl, , and C,¢ alkenyl moieties may
be optionally substituted with one, two, or three substituents independently selected from
halogen, C,¢ alkyl, Cs¢ cycloalkyl, Ce 12 aryl, C, g heterocyclyl, C, 1, heteroaryl, —ORZO,
or -N(R™)(R™);

R’ is monocyclic or bicyclic C¢ 15 aryl, monocyclic or bicyclic Cs 4, cycloalkyl,
monocyclic or bicyclic C,.5 heterocyclyl, or monocyclic or bicyclic Cs. 15 heteroaryl

having one, two, three, or four heteroatoms individually selected from O, N, and S;

wherein the monocyclic or bicyclic Ce 12 aryl, monocyclic or bicyclic Cs_j» cycloalkyl,
monocyclic or bicyclic C,.5 heterocyclyl, or monocyclic or bicyclic Cs. 15 heteroaryl
moiety may be optionally substituted with one, two, or three substituents independently
selected from the group consisting of Cy ¢ alkyl, C, ¢ alkynyl, C; ¢ alkoxy, halo, -NO,, -
CFH,, -CF;, -CF,H, -OCF;, C;s¢ cycloalkyl, C, g heterocyclyl, Ce 12 aryl, Cs 1, heteroaryl,
-S(0)2R™, -S(0)-NR™)R™), -NR™HR™), -NR™)-5(0)2-R™, -NR™)-C(0)-

R, -C(0)-R™, -C(0)-OR™, -C(0)-N(R*)(R*), -CN, oxo, and -O-R*;

wherein the C; alkyl, C,¢6 alkynyl, C;¢ alkoxy, Cs.g cycloalkyl, C,.g heterocyclyl, Ce.12
aryl, or C,.1, heteroaryl moiety may be optionally further substituted with one, two, or
three substituents independently selected from the group consisting of halo, -NO», -
CFH,, -CF;, -CF,H, -OCF;, Cy¢ alkyl, Cs¢ cycloalkyl, Ce.1» aryl, C, g heterocyclyl, Co¢
heteroaryl, -N(R*)(R?), -C(0)-R*, -C(0)-OR>, -C(0)-N(R**)(R*), -CN, -S(0),R*, -
S(0)-N(R*)(R™), -S(0),-R*-N(R*)(R*), oxo0, and -O-R*;

wherein the C;¢ alkyl, Cs¢cycloalkyl, C, g heterocyclyl, Ce 1, aryl, and C,.¢ heteroaryl
may be further optionally substituted with one, two, or three substituents independently
selected from the group consisting of C ¢ alkyl, Cs¢ cycloalkyl, Ce.12 aryl, Co
heteroaryl, C.s heterocyclyl, halo, -NO,, -CFH,, - CEH, -CF3, -OCF3, -N(R**)(R?), -
C(0)-R™, -C(0)-OR™, -C(0)-NR*)(R*), -CN, -S(0),-R*, S(0),-N(R*)(R?), -S(0),-
R¥*-N(R*)(R?), oxo0, and -O-R*; and

each R* and R* is independently hydrogen, Cy6 alkyl, C,¢ alkenyl, Cy6 alkynyl, Cs
cycloalkyl, C,_g heterocyclyl, Cg 12 aryl, or C,.1» heteroaryl;

wherein each C¢ alkyl, C,¢ alkenyl, C, ¢ alkynyl, C;¢ cycloalkyl, C, s heterocyclyl, Ce.
12 aryl and C, 1, heteroaryl are optionally substituted with one, two or three substituents

independently selected from the group consisting of hydroxyl, halo, C¢ alkyl,
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acylamino, oxo, -NO;, —S(O)2R26, -CN, C,¢ alkoxy, Cs cycloalkoxy, -CFH,, -CF3, -
CF,H, -OCF3, -OCH,CF3, -C(0)-NH,, Ce 12 aryl, Cs¢ cycloalkyl, C,.g heterocyclyl, and
C,.¢ heteroaryl; and

wherein R is C¢ alkyl, Cy ¢ alkenyl, Cy¢ alkynyl, Cs¢cycloalkyl, C,g heterocyclyl, Ce.
1 aryl, C,¢heteroaryl, acylamino, NH,, -CFH,, -CF;, -CF,H;

or a pharmaceutically acceptable salt, ester, stereoisomer, mixture of stereoisomers or

tautomer thereof.

Some embodiments provide a method of using the compounds of Formula I, or
additional Formula(s) described throughout (such as Formula II, III, IV, V, or VI
described below), in the treatment of a disease or condition in a patient that is amenable
to treatment by a Syk inhibitor. Such diseases and conditions include inflammatory
disorders, allergic disorders, autoimmune diseases, or a cancer. Conditions that may be
treated with the compounds disclosed herein include, but are not limited to, lymphoma,
multiple myeloma, and leukemia. Additional diseases or conditions that may be treated
include, but are not limited to acute lymphocytic leukemia (ALL), acute myeloid
leukemia (AML), chronic lymphocytic leukemia (CLL), small lymphocytic lymphoma
(SLL), myelodysplastic syndrome (MDS), myeloproliferative disease (MPD), chronic
myeloid leukemia (CML), multiple myeloma (MM), non-Hodgkin’s lymphoma (NHL),
mantle cell lymphoma (MCL), follicular lymphoma, Waldestrom’s macroglobulinemia
(WM), T-cell lymphoma, B-cell lymphoma, diffuse large B-cell lymphoma (DLBCL),
pancreatic cancer, bladder cancer, colorectal cancer, breast cancer, prostate cancer, renal
cancer, hepatocellular cancer, lung cancer, ovarian cancer, cervical cancer, gastric
cancer, esophageal cancer, head and neck cancer, melanoma, neuroendocrine cancer,
CNS cancer, brain cancer, bone cancer, soft tissue sarcoma, non-small cell lung cancer,
small-cell lung cancer, colon cancer, systemic lupus erythematosus (SLE), myestenia
gravis, theumatoid arthritis (RA), acute disseminated encephalomyelitis, idiopathic
thrombocytopenic purpura, multiple sclerosis (MS), Sjoegren’s syndrome, autoimmune
hemolytic anemia, asthma, rheumatoid arthritis, multiple sclerosis, or lupus. psoriasis,
ulcerative colitis, Crohn’s disease, irritable bowel syndrome, dermatomyositis, multiple

sclerosis.

In certain embodiments, the disclosure provides pharmaceutical compositions

comprising a therapeutically effective amount of a compound of Formula I or additional

6
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Formulas described throughout (such as Formula II, III, IV, V, or VI described below),
or a pharmaceutically acceptable salt, ester, stereoisomer, mixture of stereoisomers or

tautomer thereof, and at least one pharmaceutically acceptable excipient.

Also provided are methods of treating a disease or condition selected from an
inflammatory disorder, an allergic disorder, an autoimmune disease, or a cancer in a
patient in need thereof, comprising administering to the patient a therapeutic effective
amount of a compound of Formula I or additional Formulas described throughout (such
as Formula II, III, IV, V, or VI described below), or a pharmaceutically acceptable salt,
ester, stereoisomer, mixture of stereoisomers or tautomer thereof, or a pharmaceutical

composition thereof.

Also provided is a kit that includes a compound of Formula I or additional
Formulas described throughout (such as Formula II, III, IV, V, or VI described below),
or a pharmaceutically acceptable salt, ester, stereoisomer, mixture of stereoisomers or
tautomer thereof; and a label and/or instructions for use of the compound in the

treatment of a disease or condition mediated by Syk activity.

Also provided are articles of manufacture that include a compound of Formula I
or additional Formulas described throughout (such as Formula II, III, IV, V, or VI
described below), or a pharmaceutically acceptable salt, prodrug, or solvate thereof; and
a container. In one embodiment, the container may be a vial, jar, ampoule, preloaded

syringe, or an intravenous bag.

The inventions of this disclosure are described throughout. In addition, specific

embodiments of the invention are as disclosed herein.

DETAILED DESCRIPTION
Defirpitions

Also provided herein are separate embodiments, each comprising a compound
of Formula Ia, Formula Ib, or Formula Ic, or a pharmaceutically acceptable salt

thereof:
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R4 1b
Z /,,,, Y R
Formula la R Bt
R}
%, Y
R3 Z Formula Ic
NH
Formula Ib
0 NH
O

wherein, in each instance, the variables Y, Rla, Rlb, Rl, Rz, RS, R4, R’ , and X! are as
defined above for Formula I, 7 is selected from a) sulfur or b) nitrogen substituted by

5 Rlb

Also provided are separate embodiments, each comprising a compound of
Formula II, Formula III, Formula IV, Formula V, or Formula VI, or a pharmaceutically

acceptable salt thereof:
R5
Y\ N
R5

R? N

Formula IT .
R R1 a
%, Y

R3 Formula IV

Formula IIT

NH

10
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N
S X N

Formula V
Formula VI

NH NH

0 o

wherein, in each instance, the variables Y, Rla, Rlb, Rl, Rz, RS, R4, and R are as defined

above for Formula 1.

Within each of the embodiments described above comprising a compound of
Formula I, Formula 1a, Formula 1b, Formula Ic, Formula II, Formula III, Formula IV,
Formula V, or Formula VI, or a pharmaceutically acceptable salt thereof, there is a
further, separate embodiment wherein Y is O and all other variables are as defined
above for Formula I. Within each of the embodiments described above comprising a
compound of Formula I, Formula 1a, Formula 1b, Formula Ic, Formula II, Formula III,
Formula IV, Formula V, or Formula VI, or a pharmaceutically acceptable salt thereof,
there is also a further, separate embodiment wherein Y is O, R?is Hor methyl, and all
other variables are as defined above for Formula [. Within each of the embodiments
described above comprising a compound of Formula I, Formula 1a, Formula 1b,
Formula Ic, Formula II, Formula III, Formula IV, Formula V, or Formula VI, or
Formula VI, or a pharmaceutically acceptable salt thereof, there is also a further,
separate embodiment wherein Y is O, R?is H, R?is Ci¢alkyl, R*is Hor methyl, and
all other variables are as defined above for Formula I. Within each of the
embodiments described above comprising a compound of Formula I, Formula 1a,
Formula 1b, Formula Ic, Formula II, Formula III, Formula IV, Formula V, or Formula
VI, or a pharmaceutically acceptable salt thereof, there is another further, separate
embodiment wherein Y is O, R?is H, R?is methyl, R*is H, and all other variables are

as defined above for Formula 1.
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As used in the present disclosure, the following words and phrases are generally
intended to have the meanings as set forth below, except to the extent that the context in

which they are used indicates otherwise.

“Alkyl” refers to a monoradical unbranched or branched saturated hydrocarbon
chain. In some embodiments, alkyl as used herein has 1 to 20 carbon atoms (i.e., C.0
alkyl), 1 to 8 carbon atoms (i.e., Cj.g alkyl), 1 to 6 carbon atoms (i.e., C;¢ alkyl), or 1 to
4 carbon atoms (i.e., C;4 alkyl). Examples of alkyl groups include methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-
hexyl, 3-hexyl, and 3-methylpentyl. When an alkyl residue having a specific number of
carbons is named, all geometric isomers having that number of carbons may be
encompassed; thus, for example, “butyl” can include n-butyl, sec-butyl, isobutyl and t-
butyl; “propyl” can include n-propyl and isopropyl. In some embodiments, “lower alkyl”

refers to alkyl groups having 1 to 6 carbons (i.e., C;.¢ alkyl).

The term “substituted alkyl” refers to:

1) an alkyl group as defined above, having 1, 2, 3, 4 or 5 substituents, (in some
embodiments, 1, 2 or 3 substituents) selected from the group consisting of alkenyl,
alkynyl, alkoxy, cycloalkyl, cycloalkenyl, cycloalkoxy, cycloalkenyloxy, acyl,
acylamino, acyloxy, amino, substituted amino, aminocarbonyl, alkoxycarbonylamino,
azido, cyano, halogen, hydroxy, keto, thiocarbonyl, carboxy, carboxyalkyl, arylthio,
heteroarylthio, heterocyclylthio, thiol, alkylthio, aryl, aryloxy, heteroaryl, aminosulfonyl,
aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy, hydroxyamino,
alkoxyamino, nitro, -S(0O)-alkyl, -S(O)-cycloalkyl, -S(O)-heterocyclyl, -S(O)-aryl,-S(O)-
heteroaryl, -S(O);-alkyl, -S(0),-Cs.6 cycloalkyl, -S(O),- C, g heterocyclyl,
-S(O),-heterocyclyl, -S(O),-aryl and -S(O),-heteroaryl. Unless otherwise constrained by
the definition, all substituents may optionally be further substituted by 1, 2 or 3
substituents chosen from alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl, aminocarbonyl,
hydroxy, alkoxy, halogen, haloalkyl, amino, substituted amino, cyano, cycloalkyl,
heterocyclyl, aryl, heteroaryl, and -S(O),R" in which R" is alkyl, aryl or heteroaryl and n

is 0,1 or 2; or

2) an alkyl group as defined above that is interrupted by 1-10 atoms (e.g. 1, 2, 3, 4

or 5 atoms) independently chosen from oxygen, sulfur and NR®, where R” is chosen from

10



10

15

20

25

30

WO 2015/017610 PCT/US2014/049032

hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, heteroaryl and
heterocyclyl. All substituents may be optionally further substituted by alkyl, alkenyl,
alkynyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, haloalkyl,
amino, substituted amino, cyano, cycloalkyl, heterocyclyl, aryl, heteroaryl,

and -S(0),R", in which R" is alkyl, aryl or heteroaryl and n is 0, 1 or 2; or

3) an alkyl group as defined above that has both 1, 2, 3, 4 or 5 substituents
as defined above and is also interrupted by 1-10 atoms (e.g. 1, 2, 3, 4 or 5 atoms) as

defined above.

The term “lower alkyl” refers to a monoradical branched or unbranched saturated
hydrocarbon chain having 1, 2, 3, 4, 5 or 6 carbon atoms. This term is exemplified by
groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-hexyl,
and the like.

The term “substituted lower alkyl” refers to lower alkyl as defined above having
1 to 5 substituents (in some embodiments, 1, 2 or 3 substituents), as defined for
substituted alkyl or a lower alkyl group as defined above that is interrupted by 1, 2, 3, 4
or 5 atoms as defined for substituted alkyl or a lower alkyl group as defined above that
has both 1, 2, 3, 4 or 5 substituents as defined above and is also interrupted by 1, 2, 3, 4

or 5 atoms as defined above.

The term “alkylene” refers to a diradical of a branched or unbranched saturated
hydrocarbon chain, in some embodiments, having from 1 to 20 carbon atoms (e.g. 1-10
carbon atoms or 1, 2, 3, 4, 5 or 6 carbon atoms). This term is exemplified by groups
such as methylene (-CHy-), ethylene (-CH,CH>-), the propylene isomers (e.g., -
CH,CH,CH;- and -CH(CHj3)CHj;-), and the like.

The term “lower alkylene” refers to a diradical of a branched or unbranched
saturated hydrocarbon chain, in some embodiments, having 1, 2, 3, 4, 5 or 6 carbon

atoms.

The term “substituted alkylene” refers to an alkylene group as defined above
having 1 to 5 substituents (in some embodiments, 1, 2 or 3 substituents) as defined for

substituted alkyl.

The term “alkenyl” refers to a monoradical of a branched or unbranched

unsaturated hydrocarbon group having from 2 to 20 carbon atoms (in some
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embodiments, from 2 to 10 carbon atoms, e.g. 2 to 6 carbon atoms) and having from 1 to
6 carbon-carbon double bonds, e.g. 1, 2 or 3 carbon-carbon double bonds. In some
embodiments, alkenyl groups include ethenyl (or vinyl, i.e. -CH=CH,), 1-propylene (or
allyl, i.e. -CH,CH=CHy,), isopropylene (-C(CH3;)=CH,), and the like.

The term “lower alkenyl” refers to alkenyl as defined above having from 2 to 6

carbon atoms.

The term “substituted alkenyl” refers to an alkenyl group as defined above
having 1 to 5 substituents (in some embodiments, 1, 2 or 3 substituents) as defined for

substituted alkyl.

The term “alkenylene” refers to a diradical of a branched or unbranched
unsaturated hydrocarbon group having from 2 to 20 carbon atoms (in some
embodiments, from 2 to 10 carbon atoms, e.g. 2 to 6 carbon atoms) and having from 1 to

6 carbon-carbon double bonds, e.g. 1, 2 or 3 carbon-carbon double bonds.

The term “alkynyl” refers to a monoradical of an unsaturated hydrocarbon, in
some embodiments, having from 2 to 20 carbon atoms (in some embodiments, from 2 to
10 carbon atoms, e.g. 2 to 6 carbon atoms) and having from 1 to 6 carbon-carbon triple
bonds e.g. 1, 2 or 3 carbon-carbon triple bonds. In some embodiments, alkynyl groups

include ethynyl (-C=CH), propargyl (or propynyl, i.e. -C=CCH3), and the like.

The term “substituted alkynyl” refers to an alkynyl group as defined above
having 1 to 5 substituents (in some embodiments, 1, 2 or 3 substituents) as defined for

substituted alkyl.

The term “alkynylene” refers to a diradical of an unsaturated hydrocarbon, in
some embodiments, having from 2 to 20 carbon atoms (in some embodiments, from 2 to
10 carbon atoms, e.g. 2 to 6 carbon atoms) and having from 1 to 6 carbon-carbon triple

bonds e.g. 1, 2 or 3 carbon-carbon triple bonds.
The term “hydroxy” or “hydroxyl” refers to a group —OH.

The term “alkoxy” refers to the group R-O-, where R is alkyl or -Y-Z, in which
Y is alkylene and Z is alkenyl or alkynyl, where alkyl, alkenyl and alkynyl are as defined

herein. In some embodiments, alkoxy groups are alkyl-O- and includes, by way of
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example, methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, tert-butoxy, sec-butoxy,

n-pentoxy, n-hexyloxy, 1,2-dimethylbutoxy, and the like.

The term “lower alkoxy” refers to the group R-O- in which R is optionally
substituted lower alkyl. This term is exemplified by groups such as methoxy, ethoxy,

n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, t-butoxy, n-hexyloxy, and the like.

The term “substituted alkoxy” refers to the group R-O-, where R is substituted
alkyl or -Y-Z, in which Y is substituted alkylene and Z is substituted alkenyl or
substituted alkynyl, where substituted alkyl, substituted alkenyl and substituted alkynyl

are as defined herein.

The term “cycloalkyl” refers to a saturated or partially unsaturated cyclic
alkyl group. In some embodiments, cycloalkyl as used herein has from 3 to 20 ring
carbon atoms (i.e., C3.9 cycloalkyl), or 3 to 12 ring carbon atoms (i.e., Cs.1» cycloalkyl),
or 3 to 8 ring carbon atoms (i.e., Cs.g cycloalkyl). Examples of cycloalkyl groups include

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cyclohexeny.

The term “substituted cycloalkyl” refer to cycloalkyl or cycloalkenyl
groups having 1, 2, 3, 4 or 5 substituents (in some embodiments, 1, 2 or 3 substituents),
selected from the group consisting of alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl,
cycloalkenyl, cycloalkoxy, cycloalkenyloxy, acyl, acylamino, acyloxy, amino,
substituted amino, aminocarbonyl, alkoxycarbonylamino, azido, cyano, halogen,
haloalkyl, hydroxy, keto, thiocarbonyl, carboxy, carboxyalkyl, arylthio, heteroarylthio,
heterocyclylthio, thiol, alkylthio, aryl, aryloxy, heteroaryl, aminosulfonyl,
aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy, hydroxyamino,
alkoxyamino, nitro, -S(0O)-alkyl, -S(O)-cycloalkyl, -S(O)-heterocyclyl, -S(O)-aryl,-S(O)-
heteroaryl, -S(O);-alkyl, -S(O),-cycloalkyl, -S(O),-heterocyclyl, -S(O);,-aryl and -S(O),-
heteroaryl. The term “substituted cycloalkyl” also includes cycloalkyl groups wherein
one or more of the annular carbon atoms of the cycloalkyl group has an oxo group
bonded thereto. In addition, a substituent on the cycloalkyl or cycloalkenyl may be
attached to the same carbon atom as, or is geminal to, the attachment of the substituted
cycloalkyl or cycloalkenyl to the 6,7-ring system. Unless otherwise constrained by the
definition, all substituents may optionally be further substituted by 1, 2 or 3 substituents

chosen from alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy,
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alkoxy, halogen, haloalkyl, amino, substituted amino, cyano, cycloalkyl, heterocyclyl,

aryl, heteroaryl, and -S(0),R", in which R"is alkyl, aryl or heteroaryl and nis 0, 1 or 2.
The term “cycloalkoxy” refers to the group cycloalkyl-O-.

The term “substituted cycloalkoxy” refers to the group substituted

cycloalkyl-O-.
The term “cycloalkenyloxy” refers to the group cycloalkenyl-O-.

The term “substituted cycloalkenyloxy” refers to the group substituted

cycloalkenyl-O-.

The term “aryl” refers to a carbocyclic group having at least one aromatic
ring. Aryl groups may have a single ring (e.g., phenyl), multiple rings (e.g., biphenyl), or
multiple fused rings (e.g., naphthyl, fluorenyl, and anthryl). In certain embodiments,
aryl as used herein has 6 to 20 ring carbon atoms (i.e., Cg 0 aryl), 6 to 12 carbon ring
atoms (i.e., Cq.1» aryl), or 6 to 8 carbon ring atoms (i.e., Ceg aryl). Aryl, however, does
not encompass or overlap in any way with heteroaryl or heterocyclyl, separately defined
below. In certain embodiments, if one or more aryl groups are fused with a heteroaryl
ring, the resulting ring system is heteroaryl. Similarly, if one or more aryl groups are

fused with a heterocyclic ring, the resulting ring system is heterocyclic.

Unless otherwise constrained by the definition for the aryl substituent,
such aryl groups can optionally be substituted with 1, 2, 3, 4 or 5 substituents (in some
embodiments, 1, 2 or 3 substituents), selected from the group consisting of alkyl,
alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl, cycloalkoxy, cycloalkenyloxy, acyl,
acylamino, acyloxy, amino, substituted amino, aminocarbonyl, alkoxycarbonylamino,
azido, cyano, halogen, haloalkyl, hydroxy, keto, thiocarbonyl, carboxy, carboxyalkyl,
arylthio, heteroarylthio, heterocyclylthio, thiol, alkylthio, aryl, aryloxy, heteroaryl,
aminosulfonyl, aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy,
hydroxyamino, alkoxyamino, nitro, -S(O)-alkyl, -S(O)-cycloalkyl, -S(O)-heterocyclyl, -
S(0)-aryl,-S(O)-heteroaryl, -S(O);-alkyl, -S(O),-cycloalkyl, -S(O),-heterocyclyl, -S(O),-
aryl and -S(O),-heteroaryl. Unless otherwise constrained by the definition, all
substituents may optionally be further substituted by 1, 2 or 3 substituents chosen from

alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy,
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halogen, haloalkyl, amino, substituted amino, cyano, cycloalkyl, heterocyclyl, aryl,

heteroaryl, and -S(0),R", in which R" is alkyl, aryl or heteroaryl and n is 0, 1 or 2.

The term “aryloxy” refers to the group aryl-O- wherein the aryl group is as
defined above, and includes optionally substituted aryl groups as also defined above.

The term “arylthio” refers to the group R-S-, where R is as defined for aryl.

The term “heterocyclyl”, “heterocycle,” or “heterocyclic” refers to a cyclic
alkyl group, with one or more ring heteroatoms independently selected from nitrogen,
oxygen and sulfur. In some embodiments, the heterocyclyl as used herein has 2 to 20
ring carbon atoms (i.e., Cy.50 heterocyclyl), 2 to 12 ring carbon atoms (i.e., Cy 12
heterocyclyl), or 2 to 8 ring carbon atoms (i.e., Cps heterocyclyl); and 1 to 5 ring
heteroatoms, 1 to 4 ring heteroatoms, 1 to 3 ring heteroatoms, 1 or 2 ring heteroatoms, or
1 ring heteroatom independently selected from nitrogen, sulfur or oxygen. In one
example, a heterocyclic group has 2 to 8 ring carbon atoms, with 1 to 3 ring heteroatoms
independently selected from nitrogen, oxygen and sulfur. Examples of heterocyclic
groups may include pyrrolidinyl, piperidinyl, piperazinyl, oxetanyl, dioxolanyl,
azetidinyl, and morpholinyl. The heterocycle may have more than one ring that may be

fused, spiro or bridged.

Unless otherwise constrained by the definition for the heterocyclic
substituent, such heterocyclic groups can be optionally substituted with 1 to 5
substituents (in some embodiments, 1, 2 or 3 substituents), selected from the group
consisting of alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl, cycloalkoxy,
cycloalkenyloxy, acyl, acylamino, acyloxy, amino, substituted amino, aminocarbonyl,
alkoxycarbonylamino, azido, cyano, halogen, haloalkyl, hydroxy, keto, thiocarbonyl,
carboxy, carboxyalkyl, arylthio, heteroarylthio, heterocyclylthio, thiol, alkylthio, aryl,
aryloxy, heteroaryl, aminosulfonyl, aminocarbonylamino, heteroaryloxy, heterocyclyl,
heterocyclooxy, hydroxyamino, alkoxyamino, nitro, -S(O)-alkyl, -S(O)-
cycloalkyl, -S(O)-heterocyclyl, -S(O)-aryl,-S(O)-heteroaryl, -S(O),-alkyl, -S(O),-Cs.
cycloalkyl, -S(O),- Cy.g heterocyclyl, -S(O),-aryl and -S(O),-heteroaryl. Unless
otherwise constrained by the definition, all substituents may optionally be further
substituted by 1, 2 or 3 substituents chosen from alkyl, alkenyl, alkynyl, carboxy,
carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, haloalkyl, amino, substituted

amino, cyano, cycloalkyl, heterocyclyl, aryl, heteroaryl, and -S(O),R? in which R* is
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alkyl, aryl or heteroaryl and nis O, 1 or 2. Examples of heterocyclics include

tetrahydrofuranyl, morpholino, piperidinyl, and the like.
The term “heterocyclooxy” refers to the group —O-heterocyclyl.

The term “heteroaryl” ” refers to a carbocyclic group having at least one
aromatic ring with one or more ring heteroatoms independently selected from nitrogen,
oxygen, and sulfur. Heteroaryl groups may have multiple rings, or multiple fused rings.
In some embodiments, heteroaryl is an aromatic, monocyclic or bicyclic ring containing
one or more heteroatoms independently selected from nitrogen, oxygen and sulfur with
the remaining ring atoms being carbon. In certain embodiments, heteroaryl as used
herein has 2 to 20 ring carbon atoms (i.e., Cy.»9 heteroaryl), 2 to 12 ring carbon atoms
(i.e., Cop heteroaryl), or 2 to 8 carbon ring atoms (i.e., C,_g heteroaryl); and 1 to 5
heteroatoms, 1 to 4 heteroatoms, 1 to 3 ring heteroatoms, 1 or 2 ring heteroatoms, or 1
ring heteroatom independently selected from nitrogen, oxygen, and sulfur. In one
example, a heteroaryl has 3 to 8 ring carbon atoms, with 1 to 3 ring heteroatoms
independently selected from nitrogen, oxygen and sulfur. Examples of heteroaryl groups
include pyridyl, pyridazinyl, pyrimidinyl, benzothiazolyl, and pyrazolyl. Heteroaryl
does not encompass or overlap with aryl or heterocyclyl as defined above. In certain
embodiments, if one or more heteroaryl groups are fused with a heterocyclyl ring, the

resulting ring system is heteroaryl.

Unless otherwise constrained by the definition for the heteroaryl substituent, such
heteroaryl groups can be optionally substituted with 1 to 5 substituents (in some
embodiments, 1, 2 or 3 substituents) selected from the group consisting alkyl, alkenyl,
alkynyl, alkoxy, cycloalkyl, cycloalkenyl, cycloalkoxy, cycloalkenyloxy, acyl,
acylamino, acyloxy, amino, substituted amino, aminocarbonyl, alkoxycarbonylamino,
azido, cyano, halogen, haloalkyl, hydroxy, keto, thiocarbonyl, carboxy, carboxyalkyl,
arylthio, heteroarylthio, heterocyclylthio, thiol, alkylthio, aryl, aryloxy, heteroaryl,
aminosulfonyl, aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy,
hydroxyamino, alkoxyamino, nitro, -S(O)-alkyl, -S(O)-cycloalkyl, -S(O)-heterocyclyl, -
S(0)-aryl,-S(O)-heteroaryl, -S(O);-alkyl, -S(0),-Cs.6 cycloalkyl, -S(O),- Cs5
heterocyclyl, -S(O),-aryl and -S(O),-heteroaryl. Unless otherwise constrained by the
definition, all substituents may optionally be further substituted by 1, 2 or 3 substituents

chosen from alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy,
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alkoxy, halogen, haloalkyl, amino, substituted amino, cyano, cycloalkyl, heterocyclyl,
aryl, heteroaryl, and -S(0),R", in which R"is alkyl, aryl or heteroaryl and nis 0, 1 or 2.
Such heteroaryl groups can have a single ring (e.g., pyridyl or furyl) or multiple
condensed rings (e.g., indolizinyl, benzothiazole or benzothienyl). Examples of nitrogen
heterocyclyls and heteroaryls include, but are not limited to, pyrrole, imidazole,
pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, indolizine, isoindole, indole,
indazole, purine, quinolizine, isoquinoline, quinoline, phthalazine, naphthylpyridine,
quinoxaline, quinazoline, cinnoline, pteridine, carbazole, carboline, phenanthridine,
acridine, phenanthroline, isothiazole, phenazine, isoxazole, phenoxazine, phenothiazine,
imidazolidine, imidazoline, and the like as well as N-alkoxy-nitrogen containing

heteroaryl compounds.
The term “heteroaryloxy” refers to the group heteroaryl-O-.
The term “amino” refers to the group -NH,.

The term “substituted amino” refers to the group -NRR where each R is
independently selected from the group consisting of hydrogen, alkyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl provided that both R groups are not hydrogen or a group -Y-
7., in which Y is optionally substituted alkylene and Z is alkenyl, cycloalkenyl or
alkynyl. Unless otherwise constrained by the definition, all substituents may optionally
be further substituted by 1, 2 or 3 substituents chosen from alkyl, alkenyl, alkynyl,
carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, haloalkyl, amino,
substituted amino, cyano, cycloalkyl, heterocyclyl, aryl, heteroaryl, and -S(O),R", in

which R" is alkyl, aryl or heteroaryl and n is 0, 1 or 2.

The term “‘alkyl amine” refers to R-NH, in which R is optionally substituted
alkyl.

The term “dialkyl amine” refers to R-NHR in which each R is independently an

optionally substituted alkyl.

The term “trialkyl amine” refers to NR3 in which each R is independently an

optionally substituted alkyl.

The term “cyano” refers to the group -CN.

® 0
The term “azido” refers to a group —N=N=N.
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The term “keto” or “oxo” refers to a group =0.
The term “carboxy” refers to a group -C(O)-OH.

The term “ester” or “carboxyester” refers to the group -C(O)OR, where R is
alkyl, cycloalkyl, aryl, heteroaryl or heterocyclyl, which may be optionally further
substituted by alkyl, alkoxy, halogen, haloalkyl, amino, substituted amino, cyano or —

S(0),R?, in which R"is alkyl, aryl or heteroaryl and n is 0, 1 or 2.

The term “acyl” denotes the group -C(O)R, in which R is hydrogen, alkyl,
cycloalkyl, heterocyclyl, aryl or heteroaryl. Unless otherwise constrained by the
definition, all substituents may optionally be further substituted by 1, 2 or 3 substituents
selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl,
aminocarbonyl, hydroxy, alkoxy, halogen, haloalkyl, amino, substituted amino, cyano,
cycloalkyl, heterocyclyl, aryl, heteroaryl, and -S(O),R", in which R" is alkyl, aryl or

heteroaryl and n is 0, 1 or 2.

The term “carboxyalkyl” refers to the groups -C(O)O-alkyl or -C(O)O-
cycloalkyl, where alkyl and cycloalkyl are as defined herein, and may be optionally
further substituted by alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl, aminocarbonyl,
hydroxy, alkoxy, halogen, haloalkyl, amino, substituted amino, cyano, cycloalkyl,
heterocyclyl, aryl, heteroaryl, and -S(0O),R", in which R is alkyl, aryl or heteroaryl and n
is 0,1 or 2.

The term “aminocarbonyl” refers to the group -C(O)NRR where each R is
independently hydrogen, alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl, or where
both R groups are joined to form a heterocyclic group (e.g., morpholino). Unless
otherwise constrained by the definition, all substituents may optionally be further
substituted by 1, 2 or 3 substituents selected from the group consisting of alkyl, alkenyl,
alkynyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, haloalkyl,
amino, substituted amino, cyano, cycloalkyl, heterocyclyl, aryl, heteroaryl,

and -S(0),R", in which R" is alkyl, aryl or heteroaryl and n is 0, 1 or 2.

The term “acyloxy” refers to the group —OC(0O)-R, in which R is alkyl,
cycloalkyl, heterocyclyl, aryl or heteroaryl. Unless otherwise constrained by the
definition, all substituents may optionally be further substituted by 1, 2 or 3 substituents

selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl,
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aminocarbonyl, hydroxy, alkoxy, halogen, haloalkyl, amino, substituted amino, cyano,
cycloalkyl, heterocyclyl, aryl, heteroaryl, and -S(0),R", in which R" is alkyl, aryl or

heteroaryl and nis 0, 1 or 2.

The term “acylamino” refers to the group -NRC(O)R where each R is
independently hydrogen, alkyl, cycloalkyl, aryl, heteroaryl or heterocyclyl. Unless
otherwise constrained by the definition, all substituents may optionally be further
substituted by 1, 2 or 3 substituents selected from the group consisting of alkyl, alkenyl,
alkynyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, haloalkyl,
amino, substituted amino, cyano, cycloalkyl, heterocyclyl, aryl, heteroaryl,

and -S(0),R", in which R" is alkyl, aryl or heteroaryl and n is 0, 1 or 2.

The term “alkoxycarbonylamino” refers to the group —~N(R)C(O)OR in which R
is alkyl and R" is hydrogen or alkyl. Unless otherwise constrained by the definition,
each alkyl may optionally be further substituted by 1, 2 or 3 substituents selected from
the group consisting of alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl, aminocarbonyl,
hydroxy, alkoxy, halogen, haloalkyl, amino, substituted amino, cyano, cycloalkyl,
heterocyclyl, aryl, heteroaryl, and -S(0O),R", in which R is alkyl, aryl or heteroaryl and n
is 0,1 or 2.

The term “aminocarbonylamino” refers to the group -NR°C(O)NRR, wherein R®
is hydrogen or alkyl and each R is hydrogen, alkyl, cycloalkyl, aryl, heteroaryl or
heterocyclyl. Unless otherwise constrained by the definition, all substituents may
optionally be further substituted by 1, 2 or 3 substituents selected from the group
consisting of alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy,
alkoxy, halogen, haloalkyl, amino, substituted amino, cyano, cycloalkyl, heterocyclyl,

aryl, heteroaryl, and -S(0),R", in which R"is alkyl, aryl or heteroaryl and nis 0, 1 or 2.
The term “thiol” refers to the group -SH.
The term “thiocarbonyl” refers to a group =S.
The term “alkylthio” refers to the group -S-alkyl.
The term “substituted alkylthio” refers to the group —S-substituted alkyl.
The term “heterocyclylthio” refers to the group —S-heterocyclyl.

The term “arylthio” refers to the group —S-aryl.
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The term “heteroarylthiol” refers to the group —S-heteroaryl wherein the
heteroaryl group is as defined above including optionally substituted heteroaryl groups

as also defined above.

The term “sulfoxide” refers to a group -S(O)R, in which R is alkyl, cycloalkyl,
heterocyclyl, aryl or heteroaryl. “Substituted sulfoxide” refers to a group -S(O)R, in
which R is substituted alkyl, substituted cycloalkyl, substituted heterocyclyl, substituted

aryl or substituted heteroaryl, as defined herein.

The term “sulfone” refers to a group -S(O);R, in which R is alkyl, cycloalkyl,
heterocyclyl, aryl or heteroaryl. “Substituted sulfone” refers to a group -S(O);R, in
which R is substituted alkyl, substituted cycloalkyl, substituted heterocyclyl, substituted

aryl or substituted heteroaryl, as defined herein.

The term “aminosulfonyl” refers to the group —S(0),NRR, wherein each R is
independently hydrogen, alkyl, cycloalkyl, aryl, heteroaryl or heterocyclyl. Unless
otherwise constrained by the definition, all substituents may optionally be further
substituted by 1, 2 or 3 substituents selected from the group consisting of alkyl, alkenyl,
alkynyl, carboxy, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, haloalkyl,
amino, substituted amino, cyano, cycloalkyl, heterocyclyl, aryl, heteroaryl,

and -S(0),R?, in which R is alkyl, aryl or heteroaryl and nis O, 1 or 2.
The term “hydroxyamino” refers to the group -NHOH.

The term “alkoxyamino” refers to the group -NHOR in which R is optionally
substituted alkyl.

The term “halogen” or “halo” refers to fluoro, bromo, chloro and iodo and the
term “halogen” includes fluorine, chlorine, bromine, and iodine. “Haloalkyl” refers to
an unbranched or branched chain alkyl group as defined above, wherein one or more
hydrogen atoms are replaced by a halogen. For example, where a residue is substituted
with more than one halogen, it may be referred to by using a prefix corresponding to the
number of halogen moieties attached. For example, dihaloaryl, dihaloalkyl, and
trihaloaryl refer to aryl and alkyl substituted with two (“di”) or three (“tri””) halo groups,
which may be, but are not necessarily, the same halogen; thus, for example, 4-chloro-3-
fluorophenyl is within the scope of dihaloaryl. A haloalkyl group in which each H of the

alkyl chain is replaced with a halogen is referred to as a “perhaloalkyl.” The term
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“haloalkyl” includes “perhaloalkyl” groups. One example of a perhaloalkyl group is
trifluoromethyl (-CF5). “Fluoroalkyl” and “perfluoroalkyl” groups are, respectively ,
“haloalkyl” and “perhaloalkyl” groups in which each halogen is fluorine and includes, as
examples, fluoromethyl, fluoroethyl, fluoropropyl, difluoromethyl, difluoroethyl,

difluoropropyl, trifluoromethyl, trifluoroethyl, and trifluoropropyl groups.

The term “Cj.; haloalkyl” refers to an alkyl group having from 1 to 3 carbon
atoms covalently bonded to from 1 to 7, or from 1 to 6, or from 1 to 3, halogen(s), where
alkyl and halogen are defined herein. In some embodiments, C; 3 haloalkyl includes, by
way of example, trifluoromethyl, difluoromethyl, fluoromethyl, 2,2,2-trifluoroethyl, 2,2-

difluoroethyl, 2-fluoroethyl, 3,3,3-trifluoropropyl, 3,3-difluoropropyl, 3-flucropropyl.

“Optional” or “optionally” means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where

said event or circumstance occurs and instances in which it does not.

A “substituted” group includes embodiments in which a monoradical substituent
is bound to a single atom of the substituted group (e.g. forming a branch), and also
includes embodiments in which the substituent may be a diradical bridging group bound
to two adjacent atoms of the substituted group, thereby forming a fused ring on the

substituted group.

Where a given group (moiety) is described herein as being attached to a second
group and the site of attachment is not explicit, the given group may be attached at any
available site of the given group to any available site of the second group. For example,
a “lower alkyl-substituted phenyl”, where the attachment sites are not explicit, may have
any available site of the lower alkyl group attached to any available site of the phenyl
group. In this regard, an “available site” is a site of the group at which a hydrogen of the

group may be replaced with a substituent.

It is understood that in all substituted groups defined above, polymers arrived at
by defining substituents with further substituents to themselves (e.g., substituted aryl
having a substituted aryl group as a substituent which is itself substituted with a
substituted aryl group, etc.) are not intended for inclusion herein. Also not included are
infinite numbers of substituents, whether the substituents are the same or different. In

such cases, the maximum number of such substituents is three. Each of the above
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definitions is thus constrained by a limitation that, for example, substituted aryl groups

are limited to -substituted aryl-(substituted aryl)-substituted aryl.

A compound of a given formula (e.g. the compound of Formula I, which also
includes compounds of all other Formulas herein) is intended to encompass the
compounds of the disclosure, and the pharmaceutically acceptable salts,
pharmaceutically acceptable esters, isomers, tautomers, solvates, isotopes, hydrates,
polymorphs, and prodrugs of such compounds. Additionally, the compounds of the
disclosure may possess one or more asymmetric centers, and can be produced as a
racemic mixture or as individual enantiomers or diastereoisomers. The number of
stereoisomers present in any given compound of a given formula depends upon the
number of asymmetric centers present (there are 2" stereoisomers possible where n is the
number of asymmetric centers). The individual stereoisomers may be obtained by
resolving a racemic or non-racemic mixture of an intermediate at some appropriate stage
of the synthesis or by resolution of the compound by conventional means. The
individual stereoisomers (including individual enantiomers and diastereoisomers) as well
as racemic and non-racemic mixtures of stereoisomers are encompassed within the scope
of the present disclosure, all of which are intended to be depicted by the structures of this

specification unless otherwise specifically indicated.

“Isomers” are different compounds that have the same molecular formula.

Isomers include stereoisomers, enantiomers and diastereomers.

“Stereoisomers” are isomers that differ only in the way the atoms are arranged in

space.

“Enantiomers” are a pair of stereoisomers that are non-superimposable mirror
images of each other. A 1:1 mixture of a pair of enantiomers is a “racemic” mixture.

The term "(£)" is used to designate a racemic mixture where appropriate.

“Diastereoisomers” are stereoisomers that have at least two asymmetric atoms,

but which are not mirror-images of each other.

The absolute stereochemistry is specified according to the Cahn Ingold Prelog R
S system. When the compound is a pure enantiomer the stereochemistry at each chiral
carbon may be specified by either R or S. Resolved compounds whose absolute

configuration is unknown are designated (+) or (-) depending on the direction (dextro- or
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laevorotary) that they rotate the plane of polarized light at the wavelength of the sodium
D line.

Some of the compounds exist as tautomeric isomers. Tautomeric isomers are in
equilibrium with one another. For example, amide containing compounds may exist in
equilibrium with imidic acid tautomers. Regardless of which tautomer is shown, and
regardless of the nature of the equilibrium among tautomers, the compounds are
understood by one of ordinary skill in the art to comprise both amide and imidic acid
tautomers. Thus, the amide containing compounds are understood to include their
imidic acid tautomers. Likewise, the imidic acid containing compounds are understood
to include their amide tautomers. Non-limiting examples of amide-comprising and
imidic acid-comprising tautomers are shown below:

| |
e [SAVAVAV )

WL

NH N

The term “therapeutically effective amount” refers to an amount that is sufficient
to effect treatment, as defined below, when administered to a mammal in need of such
treatment. The therapeutically effective amount will vary depending upon the subject
and disease condition being treated, the weight and age of the subject, the severity of the
disease condition, the manner of administration and the like, which can readily be

determined by one of ordinary skill in the art.

The term “polymorph” refers to different crystal structures of a crystalline
compound. The different polymorphs may result from differences in crystal packing
(packing polymorphism) or differences in packing between different conformers of the

same molecule (conformational polymorphism).

The term “solvate” refers to a complex formed by the combining of a compound

of Formula I, IT, III, IV, V, or VI and a solvent.

The term “hydrate” refers to the complex formed by the combining of a

compound of Formula I, I, IIL, IV, V, or VI and water.
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The term “prodrug” refers to compounds of Formula I, II, II1, IV, V, or VI that
include chemical groups which, in vivo, can be converted and/or can be split off from the
remainder of the molecule to provide for the active drug, a pharmaceutically acceptable

salt thereof or a biologically active metabolite thereof.

Any formula or structure given herein, including Formula I, IL, III, IV, V, or VI
compounds, is also intended to represent unlabeled forms as well as isotopically
labeled forms of the compounds. Isotopically 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 disclosure include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as, but not limited
to “H (deuterium, D), *H (tritium), "'C, ¢, ¢, PN, ®F, *'p, P, **S, *C1 and
1 Various isotopically labeled compounds of the present disclosure, for example
those into which radioactive isotopes such as ’H, PC and "C are incorporated. Such
isotopically labelled compounds may be useful in metabolic studies, reaction kinetic
studies, 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.

Deuterium labelled or substituted therapeutic compounds of the disclosure may
have improved DMPK (drug metabolism and pharmacokinetics) properties, relating to
distribution, metabolism and excretion (ADME). Substitution with heavier isotopes
such as deuterium may afford certain therapeutic advantages resulting from greater
metabolic stability, for example increased in vivo half-life, reduced dosage
requirements and/or an improvement in therapeutic index. An B Jabeled compound
may be useful for PET or SPECT studies. Isotopically labeled compounds of this
disclosure and prodrugs thereof can generally be prepared by carrying out the
procedures disclosed in the schemes or in the examples and preparations described
below by substituting a readily available isotopically labeled reagent for a non-
isotopically labeled reagent. It is understood that deuterium in this context is regarded
as a substituent in the compounds described herein, including those of Formulas I, II,
I, 1V, V, or VL.

The concentration of such a heavier isotope, specifically deuterium, may be

defined by an isotopic enrichment factor. In the compounds of this disclosure any
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atom not specifically designated as a particular isotope is meant to represent any stable
isotope of that atom. Unless otherwise stated, when a position is designated
specifically as "H" or "hydrogen", the position is understood to have hydrogen at its
natural abundance isotopic composition. Accordingly, in the compounds of this
disclosure any atom specifically designated as a deuterium (D) is meant to represent
deuterium.

The disclosure also included compounds of Formula I, IL, III, IV, V, or VI in
which from 1 to n hydrogens attached to a carbon atom is/are replaced by deuterium,
in which n is the number of hydrogens in the molecule. Such compounds exhibit
increased resistance to metabolism and are thus useful for increasing the half life of
any compound of Formula I, IL, IIL, IV, V, or VI when administered to a
mammal. See, for example, Foster, “Deuterium Isotope Effects in Studies of Drug
Metabolism™, Trends Pharmacol. Sci. 5(12):524-527 (1984). Such compounds are
synthesized by means well known in the art, for example by employing starting
materials in which one or more hydrogens have been replaced by deuterium.

The term “inhibition” indicates a significant decrease in the baseline activity of
a biological activity or process. “Inhibition of Syk activity” refers to a decrease in Syk
activity as a direct or indirect response to the presence of a compound of Formula I, II,
IIL, IV, V, or VI, or a pharmaceutically acceptable salt thereof, relative to the activity
of Syk in the absence of the a compound. The decrease in activity may be due to the
direct interaction of the compound with Syk, or due to the interaction of the chemical
entity(ies) described herein with one or more other factors that in turn affect Syk
activity. For example, the presence of the chemical entity(ies) may decrease Syk
activity by directly binding to the Syk, by causing (directly or indirectly) another factor
to decrease Syk activity, or by (directly or indirectly) decreasing the amount of Syk
present in the cell or organism.

Inhibition of Syk activity also refers to observable inhibition of Syk activity in
a standard biochemical assay for Syk activity, such as the ATP hydrolysis assay
described below. In some embodiments, the chemical entity described herein has an
IC50 value less than or equal to 1 micromolar. In some embodiments, the chemical
entity has an IC50 value less than or equal to less than 100 nanomolar. In some
embodiments, the chemical entity has an IC50 value less than or equal to 10

nanomolar.
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“Inhibition of B-cell activity” refers to a decrease in B-cell activity as a direct
or indirect response to the presence of a compound of Formula I, I, III, IV, V, or VI,
or a pharmaceutically acceptable salt thereof, relative to the activity of B-cells in the
absence of the a compound. The decrease in activity may be due to the direct
interaction of the compound with Syk or with one or more other factors that in turn
affect B-cell activity.

Inhibition of B-cell activity also refers to observable inhibition of CD86
expression in a standard assay such as the assay described below. In some
embodiments, the chemical entity described herein has an IC50 value less than or
equal to 10 micromolar. In some embodiments, the chemical entity has an IC50 value
less than or equal to less than 1 micromolar. In some embodiments, the chemical
entity has an IC50 value less than or equal to 500 nanomolar.

“B cell activity” also includes activation, redistribution, reorganization, or
capping of one or more various B cell membrane receptors, or membrane-bound
immunoglobulins, e.g, IgM, IgG, and IgD. Most B cells also have membrane receptors
for Fc portion of IgG in the form of either antigen-antibody complexes or aggregated
IgG. B cells also carry membrane receptors for the activated components of
complement, e.g., C3b, C3d, C4, and Clg. These various membrane receptors and
membrane-bound immunoglobulins have membrane mobility and can undergo
redistribution and capping that can initiate signal transduction.

B cell activity also includes the synthesis or production of antibodies or
immunoglobulins. Immunoglobulins are synthesized by the B cell series and have
common structural features and structural units. Five immunoglobulin classes, i.e.,
IgG, IgA, IgM, IgD, and IgF, are recognized on the basis of structural differences of
their heavy chains including the amino acid sequence and length of the polypeptide
chain. Antibodies to a given antigen may be detected in all or several classes of
immunoglobulins or may be restricted to a single class or subclass of immunoglobulin.
Autoantibodies or autoimmune antibodies may likewise belong to one or several
classes of immunoglobulins. For example, rheumatoid factors (antibodies to Ig(G) are
most often recognized as an IgM imnnunoglobulin, but can also consist of IgG or IgA.

In addition, B cell activity also is intended to include a series of events leading

to B cell clonal expansion (proliferation) from precursor B lymphocytes and
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differentiation into antibody-synthesizing plasma cells which takes place in
conjunction with antigen-binding and with cytokine signals from other cells.

“Inhibition of B-cell proliferation” refers to inhibition of proliferation of
abnormal B-cells, such as cancerous B-cells, e.g. lymphoma B-cells and/ or inhibition
of normal, non-diseased B-cells. The term “inhibition of B-cell proliferation™
indicates any significant decrease in the number of B-cells, either in vitro or in vivo.
Thus an inhibition of B-cell proliferation in vitro would be any significant decrease in
the number of B-cells in an in vitro sample contacted with a compound of Formula I,
I, I, IV, V, or VI, or a pharmaceutically acceptable salt thereof as compared to a
matched sample not contacted with the chemical entity(ies).

Inhibition of B-cell proliferation also refers to observable inhibition of B-cell
proliferation in a standard thymidine incorporation assay for B-cell proliferation, such
as the assay described herein. In some embodiments, the chemical entity has an IC50
value less than or equal to 10 micromolar. In some embodiments, the chemical entity
has an IC50 value less than or equal to less than 1 micromolar. In some embodiments,
the chemical entity has an IC50 value less than or equal to 500 nanomolar.

An "allergy" or “allergic disorder” refers to acquired hypersensitivity to a
substance (allergen). Allergic conditions include eczema, allergic rhinitis or coryza,
hay fever, bronchial asthma, urticaria (hives) and food allergies, and other atopic
conditions. Food allergies include pollen allergies, dairy allergies, including milk
allergies, soy allergies, egg allergies, wheat allergies, nut allergies, including allergies
to peanuts and tree nuts (walnots, abmonds, hazelnots, cashews, pistachios, pecans,
Brazil muts, beechnuts, butternuts, chestnuts, Chinguapin nuts, hickory mats, ete.) and
seafood allergies.

"Asthma" refers to a disorder of the respiratory system characterized by
inflammation, narrowing of the airways and increased reactivity of the airways to
inhaled agents. Asthma is frequently, although not exclusively associated with atopic
or allergic symptoms.

By “significant” is meant any detectable change that is statistically significant
in a standard parametric test of statistical significance such as Student’s T-test, where p
<0.05.

A “disease responsive to inhibition of Syk activity” is a disease in which

inhibiting Syk kinase provides a therapeutic benefit such as an amelioration of
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symptoms, decrease in disease progression, prevention or delay of disease onset, or
inhibition of aberrant activity of certain cell-types (monocytes, B-cells, and mast cells).

“Patient” refers to an animal, such as a mammal, that has been or will be the
object of treatment, observation or experiment. The methods described herein may be
useful in both human therapy and veterinary applications. In some embodiments, the
patient is a mammal; in some embodiments the patient is human; and in some
embodiments the patient is chosen from cats and dogs.

The term “treatment” or “treating” means administration of a compound of the
invention, by or at the direction of a competent caregiver, to a mammal having a
disease for purposes including:

(1) preventing the disease, that is, causing the clinical symptoms of the disease not to

develop;

(ii) inhibiting the disease, that is, arresting the development of clinical symptoms;

and/or
(iii)  relieving the disease, that is, causing the regression of clinical symptoms.

In many cases, the compounds of this disclosure are capable of forming acid
and/or base salts by virtue of the presence of amino and/or carboxyl groups or groups
similar thereto.

The term “pharmaceutically acceptable salt” of a given compound refers to salts
that retain the biological effectiveness and properties of the given compound, and which
are not biologically or otherwise undesirable. Pharmaceutically acceptable base
addition salts can be prepared from inorganic and organic bases. Salts derived from
inorganic bases include, by way of example only, sodium, potassium, lithium,
ammonium, calcium and magnesium salts. Salts derived from organic bases include,
but are not limited to, salts of primary, secondary and tertiary amines, such as alkyl
amines, dialkyl amines, trialkyl amines, substituted alkyl amines, di(substituted alkyl)
amines, tri(substituted alkyl) amines, alkenyl amines, dialkenyl amines, trialkenyl
amines, substituted alkenyl amines, di(substituted alkenyl) amines, tri(substituted
alkenyl) amines, cycloalkyl amines, di(cycloalkyl) amines, tri(cycloalkyl) amines,
substituted cycloalkyl amines, disubstituted cycloalkyl amine, trisubstituted cycloalkyl
amines, cycloalkenyl amines, di(cycloalkenyl) amines, tri(cycloalkenyl) amines,

substituted cycloalkenyl amines, disubstituted cycloalkenyl amine, trisubstituted
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cycloalkenyl amines, aryl amines, diaryl amines, triaryl amines, heteroaryl amines,
diheteroaryl amines, triheteroaryl amines, heterocyclic amines, diheterocyclic amines,
triheterocyclic amines, mixed di- and tri-amines where at least two of the substituents
on the amine are different and are selected from the group consisting of alkyl,
substituted alkyl, alkenyl, substituted alkenyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, heterocyclic, and the like. Also
included are amines where the two or three substituents, together with the amino
nitrogen, form a heterocyclic or heteroaryl group. Amines are of general structure
N(R)R*!)(R?®), wherein mono-substituted amines have 2 of the three substituents on
nitrogen (R, R* and R™) as hydrogen, di-substituted amines have 1 of the three
substituents on nitrogen (R*’, R*! and R*?) as hydrogen, whereas tri-substituted amines
have none of the three substituents on nitrogen (R*’, R*' and R*®) as hydrogen. R*, R*
and R** are selected from a variety of substituents such as hydrogen, optionally
substituted alkyl, aryl, heteroayl, cycloalkyl, cycloalkenyl, heterocyclyl and the like.
The above-mentioned amines refer to the compounds wherein either one, two or three
substituents on the nitrogen are as listed in the name. For example, the term
“cycloalkenyl amine” refers to cycloalkenyl-NH;, wherein “cycloalkenyl” is as defined
herein. The term “diheteroarylamine” refers to NH(heteroaryl),, wherein “heteroaryl”

is as defined herein and so on.

Specific examples of suitable amines include, by way of example only,
isopropylamine, trimethyl amine, diethyl amine, tri(iso-propyl) amine, tri(n-propyl)
amine, ethanolamine, 2-dimethylaminoethanol, tromethamine, lysine, arginine,
histidine, caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine,
glucosamine, N-alkylglucamines, theobromine, purines, piperazine, piperidine,

morpholine, N-ethylpiperidine, and the like.

Pharmaceutically acceptable acid addition salts may be prepared from inorganic
and organic acids. Salts derived from inorganic acids include hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like. Salts derived
from organic acids include acetic acid, propionic acid, glycolic acid, pyruvic acid,
oxalic acid, malic acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric
acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,

ethanesulfonic acid, p-toluene-sulfonic acid, salicylic acid, and the like.
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As used herein, “pharmaceutically acceptable carrier’” or “pharmaceutically
acceptable excipient” includes any and all solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agents and the like.
The use of such media and agents for pharmaceutically active substances is well known
in the art. Except insofar as any conventional media or agent is incompatible with the
active ingredient, its use in the therapeutic compositions is contemplated.

Supplementary active ingredients can also be incorporated into the compositions.

Nomenclature

Names of compounds of the present disclosure are provided using ACD/Name
software for naming chemical compounds (Advanced Chemistry Development, Inc.,
Toronto, Canada). Other compounds or radicals may be named with common names or
systematic or non-systematic names. The naming and numbering of the compounds of

the disclosure is illustrated with a representative compound of Formula I:

/O
\O |\ N\>
N A N
\
0
NH

)

]

also referred to as (R)-4-((R)-1-(6-(3,4-dimethoxyphenyl)-3-methyl-3H-imidazo[4,5-
c]pyridin-4-yloxy)ethyl)pyrrolidin-2-one.

Compounds

For each of the embodiments identified by Formula I, Formula 1a,
Formula 1b, Formula Ic, Formula II, Formula III, Formula IV, Formula V, and Formula
VI, there is another emobiment comprising a compound of each formula, or a
pharmaceutically acceptable salt thereof, respectively, wherein R’isa moiety selected
from the group of phenyl, pyrazolyl, pyridinyl, pyrazolo[1,5-a]pyridinyl,
benzo[d][1,3]dioxolyl, benzomorpholinyl, thiazolyl, cyclohex-1-enyl, pyridine-2(1H)-
one-yl, dihydrobenzol[f][1,4]oxazepine-5(2H)-one-yl, benzothiazolyl, thieno[3,2-
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c]pyrazolyl, ethynyl, indazolyl, pyrimidinyl, imidazolyl, indolinyl, pyrazinyl, pyridazine,
pyrido[3,2-b][1,4]oxazinyl, 2,3-dihydro-[1,4]dioxino[2,3-b]pyridinyl, quinazolin-4(3H)-
one-yl, pyrrolo[2,3-b]pyridine-2(3H)-one-yl, pyrrolo[3,2-c]pyridine-2(3H)-one-yl, 3,4-
dihydroquinolin-2(1H)-one-yl, indoline-2-one, pyrazolo[3,4-b]pyridinyl, 2,3-
dihydrobenzofuranyl, 2ZH-benzo[b][1,4]Joxazin-3(4H)-one-yl, 3,4-dihydroquinolin-
2(1H)-one-yl, pyrido[3,2-b][1,4]oxazin-3(4H)-one-yl, benzimidazolyl, imidazo[1,2-
a]pyridinyl, imidazo[ 1,2-a]pyridinyl, isoindoline- 1-one-yl, benzomorpholin-3-one-yl,
benzomorpholin-2-one-yl, benzimidazolin-2-one-yl, 2,3-dihydro-1H-pyrido[2,3-
bl[1,4]oxazinyl, pyrido[2,3-b][1,4]oxazin-2(3H)-one-yl, spiro[azetidine-3,3'-indolin]-2'-
one-yl, benzo[d][1,3]oxazin-2(4H)-one-yl, spiro[indoline-3,4'-piperidin]-2-one-yl, 3,4-
dihydrospiro[benzo[b][1,4]Joxazine-2,1'-cyclopropane]-yl, indolyl, benzoxazolin-2-one-
yl, pyrrolo[3,2-b]pyridine-2(3H)-one-yl, thiophenyl, 3,4-dihydro-pyrido[3,2-
b][1,4]oxazinyl, 1,3,4-thiadiazolyl, indolinyl, isothiazolyl, 1,2,3-triazolyl, 1,2,3,4-
tetrahydroquinaline and thieno[2,3-c]pyridinyl; with each of the RS moieties being
substituted by 0, 1, 2, or 3 substituents selected from C;¢ alkyl, C,¢ alkynyl, C,¢ alkoxy,
halo, -NO,, -CFH,, -CF;, -CF;H, -OCF;, C; cycloalkyl, C,g heterocyclyl, Ce 12 aryl, C,.
1 heteroaryl, -S(O),R?, -S(0),-N(R*)(R™), -N(R*)(R?), -N(R™)-S(0),-R*’, -N(R*)-
C(0)-R?, -C(0)-R™, -C(0)-OR™, -C(0)-N(R**)(R™), -CN, oxo, and -O-R*;

wherein the C; alkyl, Cy¢ alkynyl, C;¢ alkoxy, Cs.g cycloalkyl, Cog
heterocyclyl, Ce.15 aryl, or C,.1, heteroaryl moiety may be optionally further substituted
with one, two, or three substituents independently selected from the group consisting of
halo, -NO,, -CFH,, -CF;, -CF;H, -OCF;, Cy6 alkyl, Cs6 cycloalkyl, Ce.2 aryl, Cog
heterocyclyl, Cag heteroaryl, -N(R**)(R?), -C(0)-R¥, -C(0)-OR%, -
C(0)-NR*)(R™), -CN, -S(0),R™, -S(0),-N(R*)(R*), -S(0),-R*-N(R*")(R*), oxo,
and —O—Rzo;

wherein the Cy¢ alkyl, Cs¢ cycloalkyl, C,.5 heterocyclyl, Ce.12 aryl, and Cy
heteroaryl may be further optionally substituted with one, two, or three substituents
independently selected from the group consisting of C; ¢ alkyl, C;¢ cycloalkyl, Cg 1, aryl,
(2.6 heteroaryl, Cag heterocyclyl, halo, -NO,, -CFH,, - CF,H, -CF3, -OCFs, -N(R*)(R?),
-C(0)-R*, -C(0)-OR™, -C(0)-N(R**)(R*), -CN, -$(0)2-R™, S(0):-NR**)(R*), -S(0),-
RZO—N(RZO)(RZZ), oxo, and -O-R*’; and

each R* and R* is independently hydrogen, C;¢ alkyl, C,¢ alkenyl, C,¢ alkynyl,
Cs.¢ cycloalkyl, C, g heterocyclyl, Ce.15 aryl, or C,.1» heteroaryl;
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wherein each C¢ alkyl, C,¢ alkenyl, C, ¢ alkynyl, Cs¢ cycloalkyl, C; g
heterocyclyl, Ces.15 aryl and C, 1, heteroaryl are optionally substituted with one, two or
three substituents independently selected from the group consisting of hydroxyl, halo,
(¢ alkyl, acylamino, oxo, -NO», —S(O)2R26, -CN, C,¢ alkoxy, Cs¢ cycloalkoxy, -CFHy,

5  -CI3, -CIhH, -OCFE3, -OCH,CF3, -C(O)-NH,, Ce.12 aryl, Csg cycloalkyl, Cyg
heterocyclyl, and C,_¢ heteroaryl; and

wherein R% is C1¢ alkyl, Cy ¢ alkenyl, Cy¢ alkynyl, Cs¢cycloalkyl, Cyg
heterocyclyl, Ce.15 aryl, Co¢ heteroaryl, acylamino, NH,, -CFH,, -CF3, -CF,H.

In some embodiments, X'is CH. In other embodiments, X!is N.

10 In some embodiments, X%is CR'™. In certain embodiments, R is hydrogen,
halo, C ¢ alkyl, or C34 cycloalkyl. In certain embodiments, R™ is hydrogen, methyl,
chloro, -CFs, -CF,H, -CFH,, or cyclopropyl. In other embodiments, R s hydrogen,
chloro, methyl, ethyl, propyl, butyl, or cyclopropyl. In certain embodiments, R"™is
hydrogen, methyl, or chloro. In other embodiments, R is -CFs, -CF,H, -CFH,, or

15  cyclopropyl. In certain embodiments, R™is haloalkyl. In one embodiment, R'is -CFs.
In some embodiments, R is C. cycloalkyl. In one embodiment, R™is cyclopropyl.

In other embodiments, X% is NR'®. In certain embodiments, R™ s hydrogen,

AN

methyl, ethyl, propyl (e.g., isopropyl), cyclopropyl, CHF,, CH,CF;, O , CH,CH,F,
or cyclobutyl. In certain embodiments, R is haloalkyl. In one embodiment, R™is -
20 CPs.
In yet other embodiments, X%is S.
In some embodiments, X2 is C. In other embodiments, X7 is N.

In certain embodiments, Xl, X? and X° are to form:

R2 5
N RS N R AN -N R? ~N
| \>_ R2 \> W/\N A\ R2 Z N A\ R2
1 R1b ) 1 ) \,\',\,‘ R1a 5 ' R1a , OF
RX N
\>—R2
\
25 JI\I\: R1b
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In one variation, Xl, X% and X° are arranged and substituted in such a way to

form a heteroaromatic ring system with 10 7 electrons.

It is intended and understood that each and every variation of X', X* and X° may
be combined with each other, and with each and every variation of Rz, R3, R4, R’ ,and Y,

as if each and every combination is individually described.

In some embodiments, R? s hydrogen. In other embodiments, R?is C1¢ alkyl.

In one variation, embodiments, R?is C14 alkyl. In another variation, R? s methyl.

It is intended and understood that each and every variation of R* may be
combined with each and every variation of Xl, Xz, X3, RS, R4, and R5, as if each and

every combination is individually described.

In some embodiments, each R and R* is independently C 4 alkyl optionally
substituted with 1 to 3 members independently selected from halogen and C.4 alkoxy
and R*is hydrogen. In certain embodiments, R’is Cry alkyl optionally substituted with 1
to 3 members independently selected from halogen and C 4 alkoxy, and R*is hydrogen.
In other embodiments, R*is C14 alkyl optionally substituted with 1 to 3 members

independently selected from halogen and C;_4 alkoxy and R’is hydrogen.

For each of the embodiments identified by Formula I, Formula 1a, Formula 1b,
Formula Ic, Formula II, Formula III, Formula IV, Formula V, and Formula VI, there
additional separate emobiments comprising a compound of each formula, or a
pharmaceutically acceptable salt thereof, respectively, wherein, as separate embodiments

for each formula:
a) R’ and R are each independently hydrogen or C,.¢ alkyl;
b) R’is hydrogen;
¢) R*is hydrogen or C;¢ alkyl;

d) R’ is hydrogen and R*is C6 alkyl;

e) each R? and R* is independently hydrogen, methyl, ; , CH,CH,F,

\O/\“SS *, CHP,, \/\55: , 7 O\/};:’ , ethyl, or CH,CHF;;
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3 4, V\ ) N0
f) R is hydrogen, and R™ is methyl, , CH,CH,F, , CHF>,

o)
N O ethyl, or CH,CHF;; and

g) R’ ishydrogen, and R* is methyl.

In each of the embodiments a)-g), above, all other variables are as otherwise defined

for Formulas I through VI, respectively.

It is intended and understood that each and every variation of R’ and R? may be
combined with each and every variation of Xl, Xz, X3, Rz, and RS, as if each and every

combination is individually described.

For each of the embodiments identified by Formula I, Formula 1a, Formula 1b,
Formula Ic, Formula II, Formula III, Formula IV, Formula V, and Formula VI, there is
another emobiment comprising a compound of each formula, or a pharmaceutically
acceptable salt thereof, respectively, wherein R’isa cyclic ring selected from the group
consisting of phenyl, pyridinyl, pyrimidinyl, indazolyl, indolyl, benzoimidazolyl,
benzothiazolyl, benzoxazolyl, benzotriazolyl, dihydrobenzoxazinyl, dihydroindolyl,
benzodioxolyl, thiazolyl, pyrazolopyrindinyl, cyclohexenyl, cyclohexanyl,
tetrahydrobenzoxazepanyl,oxazepanyl, piperazinyl, thienopyrazolyl,pyrazinyl,
pyridzainyl, triazinyl, indolinyl, pyrazolyl, imidazolylmorpholinyl, thiomorpholinyl,
thiomorpholinyl sulfone, piperidinyl, thiophenyl, quinolinyl, quinoxalinyl, quinazolinyl,
or naphthalenyl. In one variation, the cyclic ring may be optionally substituted with
one, two, or three substituents independently selected from the group consisting of halo,
C16 alkyl, Cy¢ alkoxy, Cy¢ alkynyl, Cs_ cycloalkyl, C, g heterocyclyl, Ce.12 aryl, Cy 12
heteroaryl, -S(0),-R*, -S(0),-N(R*)(R?), -N(R*)(R??), -NO,, -N(R*)-S(0),-R%, -
N(R*)-C(0)-R*, -C(0)-R*, -C(0)-OR*’, -C(0)-N(R**)(R™), -CN, oxo, and -O-R*,

wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl moieties may be
further optionally substituted with one, two or three substituents independently selected
from the group consisting of halo, C;¢ alkyl, Cscycloalkyl, Ce 12 aryl, Cyg
heterocyclyl, Ca. heteroaryl, -S(0),-R*, -S(0),-N(R**)(R*?), -NO,, -
NR*)(R?), -C(0)-R™, -C(0)-OR™, -C(0)-N(R*)(R™), -CN, oxo, and -O-R*;

wherein each R* and R* is independently selected from the group consisting of
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hydrogen, Cy¢ alkyl, Cy.¢ alkenyl, C,.¢ alkynyl, Cs¢ cycloalkyl, C,sheterocyclyl, Ce.12
aryl, and C,¢ heteroaryl.

It should be understood that the cyclic ring may be monocyclic or bicyclic. In
certain embodiments, the cyclic ring may have more than one ring that may be fused,
spiro or bridged. For example, in certain embodiments, R’isa monocyclic or bicyclic
C,.g heterocyclyl. In one embodiment, R’isa (g heterocyclyl with more than one ring

that may be fused, spiro or bridged.

For each of the embodiments identified by Formula I, Formula 1a, Formula 1b,
Formula Ic, Formula II, Formula III, Formula IV, Formula V, and Formula VI, there is
another emobiment comprising a compound of each formula, or a pharmaceutically
acceptable salt thereof, respectively, wherein R’is phenyl, pyridinyl, pyrazolyl,
indazolyl, benzothiazolyl, dihydrobenzoxazinyl, benzodioxolyl, thiazolyl,

pyrazolopyrindinyl, cyclohexenyl, tetrahydrobenzoxazepanyl, and thienopyrazolyl;

wherein the phenyl, pyridinyl, pyrazolyl, indazolyl, benzothiazolyl,
dihydrobenzoxazinyl, benzodioxolyl, thiazolyl, pyrazolopyrindinyl, cyclohexenyl,
tetrahydrobenzoxazepanyl, and thienopyrazolyl moieties may be optionally substituted
with one, two, or three substituents independently selected from the group consisting of
halo, Cy¢ alkyl, C;¢ alkoxy, Cy¢ alkynyl, Cs5cycloalkyl, C, g heterocyclyl, Ce 1, aryl,
(C,.6 heteroaryl, -S(0),-R™, -S(0),-N(R*)(R>), -
N(R*)(R?), -NO,, -CF3, -OCF3, -N(R*)-S(0),-R*, -N(R*")-C(0)-R?, -C(O)-
R™, -C(0)-OR™, -C(0)-N(R**)(R*), -CN, oxo, and -O-R*;

wherein the alkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl moieties may be
further optionally substituted with one, two or three substituents independently selected
from the group consisting of halo, C;¢ alkyl, Cscycloalkyl, Ce 12 aryl, Cyg
heterocyclyl, Cy. heteroaryl, -S(0),-R*, -S(0),-N(R*)(R*), -
NO,, -CF3, -OCF;, -N(R*)(R*), -C(0)-R*, -C(0)-OR?, -C(0)-N(R**)(R*), -CN, and

20 .
-O-R™"; wherein

each R* and R* is independently selected from the group consisting of
hydrogen, C¢ alkyl, C,¢ alkenyl, C, ¢ alkynyl, C;¢cycloalkyl, C, s heterocyclyl, Ce.12
aryl, and C,¢ heteroaryl.
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For each of the embodiments identified by Formula I, Formula 1a, Formula 1b,
Formula Ic, Formula II, Formula III, Formula IV, Formula V, and Formula VI, there is
another emobiment comprising a compound of each formula, or a pharmaceutically
acceptable salt thereof, respectively, wherein R’ is phenyl, pyridinyl, pyrazolyl,
5 indazolyl, benzothiazolyl, dihydrobenzoxazinyl, benzodioxolyl, thiazolyl,

pyrazolopyrindinyl, cyclohexenyl, tetrahydrobenzoxazepanyl, and thienopyrazolyl;

wherein the phenyl, pyridinyl, pyrazolyl, indazolyl, benzothiazolyl,
dihydrobenzoxazinyl, benzodioxolyl, thiazolyl, pyrazolopyrindinyl, cyclohexenyl,
tetrahydrobenzoxazepanyl, and thienopyrazolyl moieties may be optionally substituted
10 with one, two, or three substituents independently selected from the group consisting of
halo, -CFs, -CHF,, -OCF;3, Cy¢ alkyl, Cs¢cycloalkyl, C,g heterocyclyl, -S(O),-
R, -S(0),-NR*R”, -N(R*)(R*), -C(0)-OR™,-CN, oxo, and -O-R*;

wherein the Cy¢ alkyl, Csg cycloalkyl, C,.5 heterocyclyl moieties may be
optionally further substituted with one, two or three substituents independently selected
15 from the group consisting of halo, -CI';, -CHIY,, -OCF3, Cy6 alkyl, Csg cycloalkyl, Cog
heterocyclyl, -N(R*)(R?), -C(0)-R*, -C(0)-OR?, -C(0)-N(R**)(R*™), -CN, -O-
R, -S(0),-R™, -S(0),-NR*"R*, and oxo0;

wherein each R* and R* is independently selected from the group consisting of
hydrogen, C¢ alkyl, C;¢ alkoxy, Cs.¢ alkenyl, C,¢ alkynyl, Cs_ cycloalkyl, Cog
20 heterocyclyl, Ce.15 aryl, and C, ¢ heteroaryl.

For each of the embodiments identified by Formula I, Formula 1a, Formula 1b,
Formula Ic, Formula II, Formula III, Formula IV, Formula V, and Formula VI, there is
another emobiment comprising a compound of each formula, or a pharmaceutically

acceptable salt thereof, respectively, wherein R’ is selected from the groups:
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For each of the embodiments identified by Formula I, Formula 1a, Formula 1b,
Formula Ic, Formula II, Formula III, Formula IV, Formula V, and Formula VI, there is
another emobiment comprising a compound of each formula, or a pharmaceutically

acceptable salt thereof, respectively, wherein R’ is selected from the group of:
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For each of the embodiments identified by Formula I, Formula 1a, Formula 1b,

, and

Formula Ic, Formula II, Formula III, Formula IV, Formula V, and Formula VI, there is
another emobiment comprising a compound of each formula, or a pharmaceutically

acceptable salt thereof, respectively, wherein R’ is selected form the group of:
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