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PYRROLOPYRIDINES AS KINASE INHIBITORS
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The present invention relates to novel compounds, to pharmaceutical
compositions comprising the compounds, to a process for making the compounds and to the use
of the compounds in therapy. More particularly it relates to certain substituted pyrrolo[2,3-
b]pyridines useful in the treatment and prevention of hyperproliferative diseases.

DESCRIPTION OF THE STATE OF THE ART

[0002] Protein kinases are kinase enzymes that phosphorylate other proteins. The
phosphorylation of these proteins usually produces a functional change in the protein. Most
kinases act on scrinc and threoninc or tyrosine, and some kinascs act on all three. Through thesc
functional changcs, kinascs can rcgulatc many ccllular pathways. Protcin kinasc inhibitors arc
compounds that inhibit these protcin kinases, and thus can bc used to affcct ccllular pathways.

[0003] Checkpoint kinase 1 (“CHK1”) is a serinc/thrconine kinasc. CHKI1 rcgulates cell-
cycle progression and is a main factor in DNA-damage response within a cell. CHKI inhibitors
have been shown to sensitize tumor cells to a variety of genotoxic agents, such as chemotherapy
and radiation. (Tse, Archie N, et al., “Targeting Checkpoint Kinase 1 in Cancer Therapeutics.”

Clin. Cancer Res. 13(7) (2007) 1955-1960). It has been observed that many tumors are deficient

in the G; DNA damage checkpoint pathway, resulting in the reliance on S and G, checkpoints to

repair DNA damage and survive. (Janetka, James W., et al., “Inhibitors of checkpoint kinases:
From discovery to the clinic.” Drug Discovery & Development Vol. 10, No. 4 (2007) 473-486).
The S and G, checkpoints are regulated by CHK1. Inhibition of CHK1 has been shown to cancel

the S and G, checkpoints, thereby impairing DNA repair and resulting in increased tumor cell
death. Howcver, non-canccrous cells have a functioning Gl checkpoint, allowing for DNA rcpair

and survival.

[0004] Chcckpoint kinase 2 (“CHK2”) is also a scrinc/thrconine kinase. CHK2’s
functions are central to the induction of cell cycle arrcst and apoptosis by DNA damage. (Ahn,
Jinwoo, et al.,, “The Chk2 protcin kinase.” DNA Repair 3 (2004) 1039-1047). CHK2 is
activated in response to genotoxic insults and propagates the checkpoint signal along several

pathways, which eventually causes cell-cycle arrest in the G, S and G,/M phases, activation of

DNA repair, and apoptotic ccll death. (Bartck, Jiri, ct al., “CHK2 Kinasc — A Busy Mcssenger.”
Naturc Revicws Molccular Ccll Biology. Vol. 2(12) (2001) 877-886). Cancer cclls often lack

one or more genome-integrity checkpoints, so inhibition of CHK2 could make tumor cells
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selectively more sensitive to anti-cancer therapies, such as y-radiation or DNA-damaging drugs.
Normal cells would still activate other checkpoints and recover, while cancer cells deprived of
checkpoints would be more likely to die. It has been demonstrated that a peptide-based inhibitor

of CHK2 abrogated the G, checkpoint and sensitized pS53-defective cancer cells to DNA

damaging agents. (Pommier, Yves, et al., “Targeting Chk2 Kinase: Molecular Interaction Maps

and Therapeutic Rationale.” Current Pharmaceutical Design. Vol. 11, No. 22 (2005) 2855-2872).

[0005] CHK1 and/or CHK2 inhibitors are known, see for example, International
Publication WO 2009/004329, International Publication WO 2008/075007, International
Publication WO 2007/090493, International Publication WO 2007/090494, International
Publication WO 2006/106326, International Publication WO 2006/120573, International
Publication WO 2005/103036 and International Publication WO 03/028724.

[0006] Kinase inhibitors are known, see for example, International Publication WO
2008/106692, International Publication WO 2008/012635, International Publication WO
2006/046023, International Publication WO 2006/127587, International Publication WO
2007/070514, International Publication WO 2007/084667, International Publication WO
2007/125310, International Publication WO 2007/125315 and International Publication WO
2007/125321.

SUMMARY OF THE INVENTION

[0007] In one aspect, the present invention relates to compounds that are inhibitors of
CHKI1 and/or CHK2. Accordingly, the compounds of the present invention are useful in the
treatment of diseases and conditions that can be treated by the inhibition of CHK1 and/or CHK2

protein kinases.

[0008] More specifically, one aspect of the present invention provides compounds of
Formula I:
RS R®
Rsa A‘NR3R4
o
NN P \
AR
RZ |
NS
N
H N
I

and stereoisomers, tautomers and pharmaceutically acceptable salts thereof, wherein Rl, Rz, R3 ,

R* R>, R® R R7 A and p are as defined herein.
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[0009] Another aspect of the present invention provides methods of preventing or treating
a disease or disorder modulated by CHK1 and/or CHK2, comprising administering to a mammal
in need of such treatment an effective amount of a compound of this invention or a stereoisomer
or pharmaceutically acceptable salt thereof. Examples of such diseases and disorders include,
but are not limited to, hyperproliferative disorders (such as cancer), neurodegeneration, cardiac
hypertrophy, pain, migraine, and neurotraumatic disease.
[0010] Another aspect of the present invention provides methods of preventing or treating
cancer, comprising administering to a mammal in need of such treatment an effective amount of
a compound of this invention, or a stereoisomer or pharmaceutically acceptable salt thereof,
alone or in combination with one or more additional compounds having anti-cancer properties.
[0011] Another aspect of the present invention provides a method of treating a
hyperproliferative disease in a mammal comprising administering a therapeutically effective
amount of a compound of this invention to the mammal.
[0012] Another aspect of the present invention provides the compounds of this invention
for use in therapy.
[0013] Another aspect of the present invention provides the compounds of this invention
for the use in the treatment of a hyperproliferative disease.
[0014] Another aspect of the present invention provides the use of a compound of this
invention in the manufacture of a medicament for the treatment of a hyperproliferative disease.
In a further embodiment, the hyperproliferative disease is cancer.
[0015] Another aspect of the present invention provides the use of a compound of the
present invention in the manufacture of a medicament, for use as a CHK1 and/or CHK?2 inhibitor
in the treatment of a patient undergoing cancer therapy.
[0016] Another aspect of the present invention provides the use of a compound of the
present invention in the treatment of a hyperproliferative disease. In a further aspect, the
hyperproliferative disease is cancer.
[0017] Another aspect of the present invention provides a pharmaceutical composition
comprising a compound of the present invention for use in the treatment of a hyperproliferative
disease.
[0018] Another aspect of the present invention provides a pharmaceutical composition
comprising a compound of the present invention for use in the treatment of cancer.
[0019] Another aspect of the present invention provides a pharmaceutical composition
comprising a compound of this invention or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier or excipient.
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[0020] Another aspect of the present invention provides intermediates for preparing
compounds of Formula I. Certain compounds of Formula I may be used as intermediates for
other compounds of Formula I.

[0021] Another aspect of the present invention includes methods of preparing, methods of
separation, and methods of purification of the compounds of this invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Reference will now be made in detail to certain embodiments of the invention,
examples of which are illustrated in the accompanying structures and formulas. While the
invention will be described in conjunction with the enumerated embodiments, it will be
understood that they are not intended to limit the invention to those embodiments. On the
contrary, the invention is intended to cover all alternatives, modifications, and equivalents, which
may be included within the scope of the present invention as defined by the claims. One skilled
in the art will recognize many methods and materials similar or equivalent to those described
herein, which could be used in the practice of the present invention. The present invention is in
no way limited to the methods and materials described. In the event that one or more of the
incorporated literature and similar materials differs from or contradicts this application, including

but not limited to defined terms, term usage, described techniques, or the like, this application

controls.
DEFINITIONS
[0023] The term "alkyl" includes linear or branched-chain radicals of carbon atoms.

Some alkyl moieties have been abbreviated, for example, methyl (“Me”), ethyl (“Et”), propyl
(“Pr”’) and butyl (“Bu”), and further abbreviations are used to designate specific isomers of
compounds, for example, 1-propyl or n-propyl (“n-Pr”), 2-propyl or isopropyl (“i-Pr”), 1-butyl or
n-butyl (“n-Bu”), 2-methyl-1-propyl or isobutyl (“i-Bu”), 1-methylpropyl or s-butyl (‘“s-Bu”),
1,1-dimethylethyl or t-butyl (“t-Bu”) and the like. The abbreviations are sometimes used in
conjunction with elemental abbreviations and chemical structures, for example, methanol
(“MeOH”) or ethanol (“EtOH”).

[0024] Additional abbreviations that may be used throughout the application include, for
example, benzyl (“Bn”), phenyl (“Ph”) and acetate (““Ac”).

[0025] The terms “heterocycle” and “heterocyclic” include four to seven membered rings
containing one, two or three heteroatoms selected from the group consisting of oxygen, nitrogen
and sulfur. In certain instances, these terms may be specifically further limited, such as, “five to
six membered heterocyclic” only including five and six membered rings. Exemplary

heterocyclic groups include, but are not limited to, oxiranyl, thiaranyl, aziridinyl, oxetanyl,
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thiatanyl, azetidinyl, 1,2-dithietanyl, 1,3-dithietanyl, tetrahydrofuranyl, tetrahydrothiophenyl,
dithiolanyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, 1,3-dioxolanyl, tetrahydropyranyl,
tetrahydrothiopyranyl, piperidinyl, 1,4-dioxanyl, 1,4-oxathianyl, morpholinyl, 1,4-dithianyl,
piperazinyl, 1,4-azathianyl, thioxanyl, oxepanyl, thiepanyl, azepanyl, 1,4-dioxepanyl, 1,4-
oxathiepanyl, 1,4-oxaazepanyl, 1,4-dithiepanyl, 1,4-thicazepanyl, and 1,4-diazepanyl.
[0026] Exemplary partially unsaturated heterocyclic groups include, but are not limited
to, tetrahydropyridinyl, dihydropyridinyl, dihydropyranyl, dihydrofuranyl, 1-pyrrolinyl, 2-
pyrrolinyl, 3-pyrrolinyl, 2H-pyranyl, 4H-pyranyl, and pyrazolinyl.
[0027] The term ‘“‘heteroaryl” includes five to six membered aromatic rings containing
one, two or three heteroatoms selected from the group consisting of oxygen, nitrogen and sulfur.
In certain instances, these terms may be specifically further limited, such as, five to six
membered heteroaryl, wherein the heteroaryl contains one or two nitrogen heteroatoms.
Exemplary heteroaryl groups include, but are not limited to, pyrrolyl, furanyl, thiophenyl,
pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl,
1-oxa-2,3-diazolyl, 1-oxa-2,4-diazolyl, 1-oxa-2,5-diazolyl, 1-oxa-3,4-diazolyl, 1-thia-2,3-
diazolyl, 1-thia-2,4-diazolyl, 1-thia-2,5-diazolyl, 1-thia-3,4-diazolyl, tetrazolyl, pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, furazanyl, and triazinyl.

[0028] The term "C,-C, alkanoylalkyl" as used herein, represents an alkanoyl group

attached through an alkyl group (i.e., (alkanoyl)-(alkyl)-compound), wherein the alkanoyl and

alkyl groups have a combined two to six carbon atoms. Exemplary C,-C, alkanoylalkyl groups

include ethanoylmethyl, ethanoylethyl, ethanoylpropyl, ethanoylbutyl, propanoylmethyl,
propanoylethyl, propanoylpropyl, butanoylmethyl, butanoylethyl, and pentanoylmethyl.

[0029] The terms "treat" or "treatment" refer to therapeutic, prophylactic, palliative or
preventative measures. For purposes of this invention, beneficial or desired clinical results
include, but are not limited to, alleviation of symptoms, diminishment of extent of disease,
stabilized (i.e., not worsening) state of disease, delay or slowing of disease progression,
amelioration or palliation of the discase state, and remission (whether partial or total), whether
detectable or undetectable. "Treatment" can also mean prolonging survival as compared to
expected survival if not receiving treatment. Those in need of treatment include those already
with the condition or disorder, as well as those prone to have the condition or disorder or those in
which the condition or disorder is to be prevented.

[0030] The phrases "therapeutically effective amount" or “cffective amount” mean an
amount of a compound of the present invention that, when administered to a mammal in need of

such treatment, sufficient to (i) treat or prevent the particular disease, condition, or disorder, (i1)
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attenuate, ameliorate, or eliminate one or more symptoms of the particular disease, condition, or
disorder, or (ii1) prevent or delay the onset of one or more symptoms of the particular disease,
condition, or disorder described herein. The amount of a compound that will correspond to such
an amount will vary depending upon factors such as the particular compound, disease condition
and its severity, the identity (e.g., weight) of the mammal in need of treatment, but can
nevertheless be routinely determined by one skilled in the art.
[0031] The terms "cancer" and "cancerous" refer to or describe the physiological
condition in mammals that is typically characterized by abnormal or unregulated cell growth. A
"tumor" comprises one or more cancerous cells. Examples of cancer include, but are not limited
to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia or lymphoid malignancies. More
particular examples of such cancers include squamous cell cancer (e.g., epithelial squamous cell
cancer), lung cancer (including small-cell lung cancer, non-small cell lung cancer ("NSCLC"),
adenocarcinoma of the lung and squamous carcinoma of the lung), cancer of the peritoneum,
hepatocellular cancer, gastric or stomach cancer including gastrointestinal cancer, pancreatic
cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma,
breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or uterine carcinoma,
salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer,
hepatic carcinoma, anal carcinoma, penile carcinoma, skin cancer, including melanoma, as well
as head and neck cancer.
[0032] The phrase "pharmaceutically acceptable" indicates that the substance or
composition is compatible chemically and/or toxicologically, with the other ingredients
comprising a formulation, and/or the mammal being treated therewith.
[0033] The phrase "pharmaceutically acceptable salt,” as used herein, refers to
pharmaceutically acceptable organic or inorganic salts of a compound of the invention.
[0034] The compounds of this invention also include other salts of such compounds
which are not necessarily pharmaceutically acceptable salts, and which may be useful as
intermediates for preparing and/or purifying compounds of this invention and/or for separating
enantiomers of compounds of this invention.
[0035] The term "mammal" means a warm-blooded animal that has or is at risk of
developing a disease described herein and includes, but is not limited to, guinea pigs, dogs, cats,
rats, mice, hamsters, and primates, including humans.

CHK1/2 INHIBITORS

[0036] The present invention provides certain substituted pyrrolo[2,3-b]pyridines, and

pharmaceutical formulations thereof, that inhibit CHK1 and/or CHK2. These compounds are
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potentially useful in the treatment of diseases, conditions and/or disorders modulated by CHKI1
and/or CHK2.
[0037] One embodiment of this invention provides compounds of Formula I:
R R®
RGa A‘NR3R4
(K A~
H
NN P N
v
R |
NS
N
H N
I

and stereoisomers, tautomers and pharmaceutically acceptable salts thereof, wherein:

A is selected from a direct bond or CRaRb;

R! is selected from hydrogen, halogen, CN, C,-C, alkyl, C,-C alkenyl, -O(C,-C alkyl),
-S(C,-C, alkyl), C;-C, cycloalkyl, a 4 to 6 membered heterocyclic, phenyl, and a 5 or 6
membered heteroaryl, wherein the alkyls, alkenyl, cycloalkyl, heterocyclic, phenyl or heteroaryl
are optionally substituted with one or more groups selected from halogen, CN, CF;, C,-C; alkyl,
-0(C,-C, alkyl) and NR°R%;

R? is selected from C,-Cg alkyl, -O(C,-C, alkyl), -NH(C-C, alkyl), a saturated or
partially unsaturated C,-C cycloalkyl, phenyl, a saturated or partially unsaturated 4 to 6

membered heterocyclic, a 5 or 6 membered heteroaryl, an 8 to 10 membered bicyclic aryl, an § to
10 membered bicyclic heterocyclic, and an 8 to 10 membered bicyclic heteroaryl, wherein the
alkyls, cycloalkyl, phenyl, heterocyclics, heteroaryls and aryl are optionally substituted with one

or more groups selected from OH, CN, halogen, oxo (except not on phenyl, aryl or heteroaryl),
CF;, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-Cy alkyl, -O(C,-C, alkyl), -S(C,-C, alkyl),
NReRf, and phenyl, wherein the phenyl is optionally substituted with one or more groups
selected from OH, CN, halogen, CF3, CI-C3 alkyl, -O(CI-C3 alkyl), and NRth;

R3 and R* are independently sclected from hydrogen or C,-C, alkyl optionally
substituted with OH, F, -O(C,-C; alkyl) or C;-C, cycloalkyl, or

R3 and R together with the atoms to which they are attached form a 5 or 6 membered
ring;

R’ is selected from hydrogen and CH,, or
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Als CRaRb, R? and R are hydrogen, and R? and R’ together with the atoms to which

they are attached form a 5 or 6 membered ring;

R is selected from hydrogen, F, OH, -OCH,, C,-C; alkyl and cyclopropyl, or

A is a direct bond, R%? s hydrogen and R3 and R® together with the atoms to which they
are attached form a 5 or 6 membered ring;

R% is selected from hydrogen, F, OH and CH;

R7 is hydrogen, or

A is CR*R® and R? and R” together with the atoms to which they are attached form a 5 or
6 membered ring;

R?is hydrogen, or

R* and R are absent and R> and R? together with the atoms to which they are attached
form an aromatic 5 or 6 membered ring;

RY is hydrogen or absent;

R€ and RY are independently selected from hydrogen and C,-Cj alkyl, or

R® and RY together with the atom to which they are attached form a 5 or 6 membered
ring;

R€ and R are independently selected from hydrogen and C,-Cj alkyl;

R® and R" are independently selected from hydrogen and C,-C; alkyl;

R'is C,-C, alkyl; and

pis0, 1,2 or3.

[0038] Compounds of Formula I include compounds wherein:

A 1s selected from a direct bond or CRaRb;

R! is selected from halogen, CN, C,-C, alkyl, C,-C alkenyl, -O(C,-C alkyl), -S(C,-C
alkyl), C5-C cycloalkyl, a 4 to 6 membered heterocyclic, phenyl, and a 5 or 6 membered
heteroaryl, wherein the alkyls, alkenyl, cycloalkyl, heterocyclic, phenyl or heteroaryl are
optionally substituted with one or more groups selected from halogen, CN, CF3, C 1'C3 alkyl,
-0(C,-C, alkyl) and NR°RY;

R? is selected from C,-C4 alkyl, -O(C,-C alkyl), -NH(C,-C, alkyl), a saturated or

partially unsaturated C;-C cycloalkyl, phenyl, a saturated or partially unsaturated 4 to 6
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membered heterocyclic, a 5 or 6 membered heteroaryl, an 8 to 10 membered bicyclic aryl, an 8 to
10 membered bicyclic heterocyclic, and an 8 to 10 membered bicyclic heteroaryl, wherein the
alkyls, cycloalkyl, phenyl, heterocyclics, heteroaryls and aryl are optionally substituted with one

or more groups selected from OH, CN, halogen, oxo (except not on phenyl, aryl or heteroaryl),

CF;, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C; alkyl, -O(C,-C alkyl), -S(C,-C alkyl),

NRCR, and phenyl, wherein the phenyl is optionally substituted with one or more groups

selected from OH, CN, halogen, CF3, CI-C3 alkyl, -O(CI-C3 alkyl), and NRth;

R? and R* are independently sclected from hydrogen or C,-C, alkyl optionally
substituted with OH, F, -O(Cl-C3 alkyl) or C3-C6 cycloalkyl, or

R> and R* together with the atoms to which they are attached form a 5 or 6 membered
ring;

R’ is selected from hydrogen and CH;, or

Ais CRaRb, R? and R® are hydrogen, and R? and R’ together with the atoms to which
they are attached form a 5 or 6 membered ring;

R is selected from hydrogen, F, OH, -OCH;, C,-C; alkyl and cyclopropyl, or

A is a direct bond, R6% is hydrogen and R3 and R® together with the atoms to which they
are attached form a 5 or 6 membered ring;

R% is selected from hydrogen, F, OH and CH;

R7 is hydrogen, or

A is CRRP and R® and R together with the atoms to which they are attached form a 5 or
6 membered ring;

R? is hydrogen, or

R* and R are absent and R> and R? together with the atoms to which they are attached

form an aromatic 5 or 6 membered ring;

R is hydrogen or absent;

R€ and RY are independently selected from hydrogen and C,-C alkyl, or

R¢ and RY together with the atom to which they are attached form a 5 or 6 membered
ring;

R and R are independently selected from hydrogen and C,-C; alkyl;
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R® and R" are independently selected from hydrogen and C,-C; alkyl;

Rlis C,-C; alkyl; and

pis0,1,2o0r3.

[0039] Compounds of Formula I include compounds wherein:

A is selected from a direct bond or CRaRb;

R! is selected from hydrogen, halogen, CN, C,-C alkyl, C,-C alkenyl, -O(C,-C alkyl),
-S(C,-C; alkyl), C;-C, cycloalkyl, phenyl, and a 5 or 6 membered heteroaryl, wherein the alkyls,
alkenyl, cycloalkyl, phenyl or heteroaryl are optionally substituted with one or more groups
selected from halogen, C,-C; alkyl and -O(C,-C; alkyl);

R? is selected from C 1-Cg alkyl, -O(C,-C, alkyl), -NH(C,-C alkyl), a saturated C;-C,

cycloalkyl, phenyl, a saturated or partially unsaturated 4 to 6 membered heterocycle, a 5 or 6
membered heteroaryl, and an 8 to 10 membered bicyclic heteroaryl, wherein the alkyls,
cycloalkyl, phenyl, heterocycle, and heteroaryls are optionally substituted with one or more

groups sclected from OH, CN, halogen, oxo (except not on phenyl or heteroaryl), CF;,
cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C, alkyl, -O(C,-C alkyl), and phenyl;

R® and R* are independently selected from hydrogen or C,-C, alkyl optionally
substituted with OH, F, -O(C,-C; alkyl) or C;-C cycloalkyl;

R’ is selected from hydrogen and CH,, or

As CRaRb, R? and R are hydrogen, and R3 and R® together with the atoms to which
they are attached form a 5 or 6 membered ring;

R is selected from hydrogen, F, -OCHj;, C,-C; alkyl, and cyclopropyl, or

A is a direct bond, R% is hydrogen and R3 and R® together with the atoms to which they
are attached form a 5 or 6 membered ring;

R%% is hydrogen;

R7 is hydrogen, or

A is CR?RP and R? and R together with the atoms to which they are attached form a 5 or

6 membered ring;

R® is hydrogen, or
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R* and R are absent and R> and R? together with the atoms to which they are attached

form an aromatic 5 or 6 membered ring;

R is hydrogen or absent;

Rlis C,-C; alkyl; and

pis0,1,2o0r3.

[0040] Compounds of Formula I include compounds wherein:

A is selected from a direct bond or CRaRb;

R! is selected from halogen, CN, Cl-C6 alkyl, Cl-C6 alkenyl, -O(Cl-C() alkyl), -S(CI-C6
alkyl), C;-C, cycloalkyl, phenyl, and a 5 or 6 membered heteroaryl, wherein the alkyls, alkenyl,
cycloalkyl, phenyl or heteroaryl are optionally substituted with one or more groups selected from
halogen and C,-C; alkyl;

R? is selected from C,-C; alkyl, -O(C,-C alkyl), -NH(C,-C alkyl), a saturated C;-C

cycloalkyl, phenyl, a saturated or partially unsaturated 4 to 6 membered heterocycle, a 5 or 6
membered heteroaryl, and an 8 to 10 membered bicyclic heteroaryl, wherein the alkyls,
cycloalkyl, phenyl, heterocycle, and heteroaryls are optionally substituted with one or more

groups selected from OH, CN, halogen, oxo (except not on phenyl or heteroaryl), CF,,
cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C, alkyl, -O(C,-C alkyl), and phenyl;

R3 and R are independently selected from hydrogen or C,-C, alkyl optionally
substituted with OH, F, -O(C,-C; alkyl) or C;-C cycloalkyl;

R’ is selected from hydrogen and CH,, or

Als CRaRb, R? and R are hydrogen, and R3 and R? together with the atoms to which
they are attached form a 5 or 6 membered ring;

R is selected from hydrogen, F, -OCH,, C,-C; alkyl, and cyclopropyl, or

A is a direct bond, R% s hydrogen and R3 and R® together with the atoms to which they
are attached form a 5 or 6 membered ring;

R% is hydrogen;

R’ is hydrogen, or

A is CR*R® and R? and R” together with the atoms to which they are attached form a 5 or

6 membered ring;
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R? is hydrogen, or
R* and R arc absent and R? and R? together with the atoms to which they are attached

form an aromatic 5 or 6 membered ring;

R is hydrogen or absent;

Rlis C,-C; alkyl; and

pis0,1,2o0r3.
[0041] Compounds of Formula I include compounds wherein:

A is selected from a direct bond or CRaRb;

R! is selected from hydrogen, halogen, C,-C alkyl, -S(C,-C alkyl), C;-C, cycloalkyl, a
5 or 6 membered heterocyclic, phenyl, and a 5 or 6 membered heteroaryl, wherein the alkyls,
cycloalkyl, heterocyclic, phenyl or heteroaryl are optionally substituted with one or more groups

selected from halogen, CN, CF3, Cl-C3 alkyl, -O(CI-C3 alkyl), and NRCRd;

R? is selected from C,-C, alkyl, a saturated or partially unsaturated C;-C, cycloalkyl,

phenyl, a saturated or partially unsaturated 5 or 6 membered heterocycle, a 5 or 6 membered
heteroaryl, an § to 10 membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an
8 to 10 membered bicyclic heteroaryl, wherein the alkyl, cycloalkyl, phenyl, heterocyclics,
heteroaryls and aryl are optionally substituted with one or more groups selected from OH, CN,

halogen, oxo (except not on phenyl, aryl or heteroaryl), CF;, C,-C, alkyl, -O(C,-C alkyl), -
S(C,-C, alkyl), and NR°R';

R? and R* are independently selected from hydrogen or C,-C, alkyl optionally
substituted with OH, F or C;-C cycloalkyl, or

R? and R? together with the atoms to which they are attached form a 5 or 6 membered
ring;

R is selected from hydrogen and CH,, or

Als CRaRb, R? and R are hydrogen, and R? and R’ together with the atoms to which
they are attached form a 5 or 6 membered ring;

R® is selected from hydrogen, F, OH, -OCH3, and CI-C3 alkyl, or

A is a direct bond, R% s hydrogen and R3 and R® together with the atoms to which they

are attached form a 5 or 6 membered ring;
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R is selected from hydrogen, F, OH and -OCH;;

R7 is hydrogen, or

A is CR?RP and R3 and R” together with the atoms to which they are attached form a 5 or
6 membered ring;

R? is hydrogen, or

R* and RP are absent and R> and R? together with the atoms to which they are attached
form an aromatic 5 or 6 membered ring;

RY is hydrogen or absent;

R€ and RY are independently selected from hydrogen and C 1G5 alkyl, or

R¢ and RY together with the atom to which they are attached form a 5 or 6 membered

ring;
R€ and R' are independently selected from hydrogen and C,-C; alkyl; and
pis0,1,2o0r3.

[0042] Compounds of Formula I include compounds wherein:

A is selected from a direct bond or CRaRb;

R! is selected from halogen, C;-C, cycloalkyl and C-C; alkyl, wherein the alkyl is
optionally substituted with one or more halogen groups;

R is selected from C,-C; alkyl, saturated C5-C cycloalkyl, phenyl, saturated or partially

unsaturated 5 or 6 membered heterocyclic, a 5 or 6 membered heteroaryl, and an 8 to 10
membered bicyclic heteroaryl, wherein the alkyl, cycloalkyl, phenyl, heterocyclic and heteroaryls

are optionally substituted with halogen, oxo (except not on phenyl or heteroaryl), CF;, C,-C
alkyl,
-O(C,-C; alkyl) or C5-C cycloalkyl;

R? is selected from hydrogen or C,-C, alkyl optionally substituted with OH or C;-C
cycloalkyl;

R4 is selected from hydrogen and C,-C, alkyl;

R’ is selected from hydrogen and CH,, or

Als CRaRb, R? and R are hydrogen, and R? and R’ together with the atoms to which

they are attached form a 5 or 6 membered ring;
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RS is hydrogen, or
A is a direct bond and R® and RS together with the atoms to which they are attached form

a 5 or 6 membered ring;
R%? is hydrogen;
R is selected from hydrogen, or

A is CR*RP and R3 and R7 together with the atoms to which they are attached form a 5 or

6 membered ring;

R? and RP are hydrogen, or

R* and R are absent and R? and R? together with the atoms to which they are attached
form an aromatic 5 or 6 membered ring; and

pis0,1,2o0r3.
[0043] Compounds of Formula I include compounds wherein:

A 1s selected from a direct bond or CRaRb;

R! is selected from halogen, C;-C, cycloalkyl and C,-C, alkyl, wherein the alkyl is
optionally substituted with one or more halogen groups;

R? is selected from C,-C, alkyl, saturated C5-C cycloalkyl, phenyl, saturated or partially

unsaturated 5 or 6 membered heterocyclic, a 5 or 6 membered heteroaryl, and an § to 10
membered bicyclic heteroaryl, wherein the alkyl, cycloalkyl, phenyl, heterocyclic and heteroaryls

are optionally substituted with halogen, oxo (except not on phenyl or heteroaryl), CF;, C,-C
alkyl, -O(C,-C, alkyl) or C5-C, cycloalkyl;

R3 is selected from hydrogen or C,-C, alkyl optionally substituted with OH or C;-C
cycloalkyl;

R% is selected from hydrogen and C-C , alkyl;

R° is selected from hydrogen and CH;, or

A is CR?R®, R? and R are hydrogen, and R3 and R’ together with the atoms to which
they are attached form a 5 or 6 membered ring;

RS is hydrogen, or

A is a direct bond and R3 and R® together with the atoms to which they are attached form

a 5 or 6 membered ring;

R%? is hydrogen;
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R is selected from hydrogen, or

A is CR*R® and R? and R” together with the atoms to which they are attached form a 5 or

6 membered ring;
R? and R are hydrogen, or

R* and R are absent and R> and R? together with the atoms to which they are attached

form an aromatic 5 or 6 membered ring; and

pislor2.
[0044] In certain embodiments, p is 0, 1, 2 or 3.
[0045] In certain embodiments, p is 0, 1, or 2.
[0046] In certain embodiments, p is 1 or 2.
[0047] In certain embodiments, p is 0, as shown in Formula Ila:
RS A—NRSR?
6
RGa R7
o. HR™ N
N
R1
R /T |
NS
N
H N
IIa

wherein Rl, R2, R3, R4, RS, R6, Réa, R” and A are as defined herein.

[0048] In certain embodiments, p is 1, as shown in Formula IIb:
RO R°
6a A,
R NR3R*
O\\,.,n VR
2 A NR'
N" N
IIb

wherein Rl, R2, R3, R4, RS, R6, Réa, R” and A are as defined herein.

[0049] In certain embodiments, p is 2, as shown in Formula Ilc:
6
RGE’R RS
A\
fk/t NRR?
Oyn N R
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wherein Rl, R2, R3, R4, RS, R6, Réa, R” and A are as defined herein.

[0050] In certain embodiments, p is 3, as shown in Formula Ild:
RGa R6
R® NR®R?
A
o. H N~ "R?

IId
wherein Rl, R2, R3, R4, RS, R6, Réa, R” and A are as defined herein.
[0051] In certain embodiments, R! is selected from hydrogen, halogen, CN, C,-C, alkyl,
C,-C4 alkenyl, -O(C,-C, alkyl), -S(C,-C4 alkyl), C;-C cycloalkyl, a 4 to 6 membered

heterocyclic, phenyl, and a 5 or 6 membered heteroaryl, wherein the alkyls, alkenyl, cycloalkyl,

heterocyclic, phenyl or heteroaryl are optionally substituted with one or more groups selected
from halogen, CN, CF3, CI-C3 alkyl, -O(CI-C3 alkyl) and NRCRY,

[0052] In certain embodiments, R! is selected from halogen, CN, Cl'C6 alkyl,
C,-C4 alkenyl, -O(C,-C, alkyl), -S(C,-C, alkyl), C5-C cycloalkyl, a 4 to 6 membered

heterocyclic, phenyl, and a 5 or 6 membered heteroaryl, wherein the alkyls, alkenyl, cycloalkyl,

heterocyclic, phenyl or heteroaryl are optionally substituted with one or more groups selected
from halogen, CN, CF;, C,-C; alkyl, -O(C -Cj alkyl) and NRCRY,

[0053] In certain embodiments, R! is selected from hydrogen, halogen, CN, CI'C6 alkyl,
C,-C4 alkenyl, -O(C,-C, alkyl), -S(C,-C, alkyl), C5-C, cycloalkyl, phenyl, and a 5 or 6

membered heteroaryl, wherein the alkyls, alkenyl, cycloalkyl, phenyl or heteroaryl are optionally

substituted with one or more groups selected from halogen, C,-C; alkyl and -O(C,-C; alkyl).
[0054] In certain embodiments, R! is selected from halogen, CN, Cl'C6 alkyl,
C,-Cy alkenyl, -O(C,-C, alkyl), -S(C,-C, alkyl), C;-C, cycloalkyl, phenyl, and a 5 or 6

membered heteroaryl, wherein the alkyls, alkenyl, cycloalkyl, phenyl or heteroaryl are optionally

substituted with one or more groups selected from halogen, C,-C; alkyl and -O(C,-C; alkyl).

[0055] In certain embodiments, R! is selected from hydrogen, halogen, C,-C, alkyl, -

S(C,-Cy4 alkyl), C4-C, cycloalkyl, a 5 or 6 membered heterocyclic, phenyl, and a 5 or 6
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membered heteroaryl, wherein the alkyls, cycloalkyl, heterocyclic, phenyl or heteroaryl are

optionally substituted with one or more groups selected from halogen, CN, CF;, C,-C; alkyl, -
O(C,-C; alkyl) and NRR.

[0056] In certain embodiments, R! is selected from halogen, C;-C, cycloalkyl and C,-C
alkyl, wherein the alkyl is optionally substituted with one or more halogen groups. In certain
embodiments, R! is selected from halogen, C;-C, cycloalkyl and C,-C, alkyl, wherein the alkyl
is optionally substituted with one or more F groups.

[0057] In certain embodiments, R! is selected from hydrogen, Br, Cl, F, CN, CF3,
methyl, ethyl, isopropyl, prop-1-en-2-yl, -OCH,CH;, -OCH,CH,0CH,, -SCH,, -SCH,CHj,,
—SCH(CH,),, cyclopropyl, phenyl and 6-methylpyridin-3-yl.

[0058] In certain embodiments, R! is selected from Br, Cl, F, CN, CF;, methyl, cthyl,
isopropyl, prop-1-en-2-yl, -OCH2CH3, -OCHZCH20CH3, -SCH3, -SCHzCH3, —SCH(CH3)2,
cyclopropyl, phenyl and 6-methylpyridin-3-yl.

[0059] In certain embodiments, R! is selected from Br, Cl, F, cyclopropyl and CF.
[0060] In certain embodiments, R!is hydrogen.
[0061] In certain embodiments, R! is halogen. In certain embodiments, R! is selected

from Br, Cl and F.
[0062] In certain embodiments, R!is CN.
[0063] In certain embodiments, R! is C,-C, alkyl, wherein the alkyl is optionally

substituted with one or more groups selected from halogen, CN, CF3, C 1'C3 alkyl, -O(CI-C3

alkyl) and NRCRY. In certain embodiments, Rlis C 1-C¢ alkyl. In certain embodiments, R! is
methyl, ethyl or isopropyl.
[0064] In certain embodiments, R! is C 1-C¢ alkenyl, wherein the alkenyl is optionally

substituted with one or more groups selected from halogen, CN, CF3, CI-C3 alkyl, -O(CI-C3

alkyl) and NRRY. In certain embodiments, R is C,-C alkenyl. In certain embodiments, R!is
prop-1-en-2-yl.
[0065] In certain embodiments, R! is -O(C 1-C¢ alkyl), wherein the alkyl is optionally

substituted with one or more groups selected from halogen, CN, CF3, C 1'C3 alkyl, -O(CI-C3
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alkyl) and NRCRY. In certain embodiments, R is -O(C,-C alkyl) optionally substituted with -
O(C,-C; alkyl). In certain embodiments, R!is -OCH,CH; and -OCH,CH,OCHj,.

[0066] In certain embodiments, R! is -S(C,-C, alkyl), wherein the alkyl is optionally
substituted with one or more groups selected from halogen, CN, CF3, Cl-C3 alkyl, -O(C 1'C3
alkyl) and NRCRY. In certain embodiments, R! is -S(C,-C, alkyl). In certain embodiments, R!is
-SCHj;, -SCH,CH, or —-SCH(CH,),.

[0067] In certain embodiments, R is C;-C, cycloalkyl optionally substituted with one or
more groups selected from halogen, CN, CF;, C,-C; alkyl, -O(C,-C, alkyl) and NRRY. In

certain embodiments, R! is C;-C, cycloalkyl. In certain embodiments, R!is cyclopropyl.

[0068] In certain embodiments, R! is C5-C cycloalkyl. In certain embodiments, R! is
cyclopropyl.
[0069] In certain embodiments, R! is C,-C4 alkyl, wherein the alkyl is optionally

substituted with one or more groups selected from halogen, CN, CF;, C,-C; alkyl, -O(C,-C;4
alkyl) and NRCRY. In certain embodiments, R is C,-C, alkyl, wherein the alkyl is optionally
substituted with one or more halogen groups. In certain embodiments, R is C,-C; alkyl,

wherein the alkyl is optionally substituted with three F groups. In certain embodiments, R! is
CF,.
[0070] In certain embodiments, R! is C,-C¢ alkyl, wherein the alkyl is optionally

substituted with one or more halogen groups. In certain embodiments, R! is C,-Cg alkyl,

wherein the alkyl is optionally substituted with three F groups. In certain embodiments, R!is
CF,.
[0071] In certain embodiments, R! is phenyl optionally substituted with one or more

groups selected from halogen, CN, CF,, C,-C, alkyl, -O(C,-C, alkyl) and NRCRY. In certain
3 13 13

embodiments, R! is phenyl.

[0072] In certain embodiments, R! is a 5 or 6 membered heteroaryl optionally substituted

with one or more groups selected from halogen, CN, CF;, C,-C; alkyl, -O(C,-C; alkyl) and

NRRY, In certain embodiments, R! is a 5 or 6 membered heteroaryl optionally substituted with
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C,-C; alkyl. In certain embodiments, R! isa 5 or 6 membered heteroaryl optionally substituted

with C,-C; alkyl, wherein the heteroaryl contains one or two heteroatoms selected from nitrogen,

oxygen and sulfur. In certain embodiments, R! is a 5 or 6 membered heteroaryl optionally

substituted with C,-C; alkyl, wherein the heteroaryl contains one or two nitrogen heteroatoms.
In certain embodiments, R! is a 5 or 6 membered heteroaryl optionally substituted with C,-C,
alkyl, wherein the heteroaryl is pyridinyl. In certain embodiments, R!is 6-methylpyridin-3-yl.

[0073] In certain embodiments, R? is sclected from C,-C¢ alkyl, -O(C,-C, alkyl),
-NH(C,-C alkyl), a saturated or partially unsaturated C;-C, cycloalkyl, phenyl, a saturated or

partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered heteroaryl, an 8 to 10
membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an 8 to 10 membered
bicyclic heteroaryl, wherein the alkyls, cycloalkyl, phenyl, heterocyclics, heteroaryls and aryl are

optionally substituted with one or more groups selected from OH, CN, halogen, oxo (except not
on phenyl, aryl or heteroaryl), CF,, cyclopropyl, cyclopropylmethyl, -SOZRi, C,-Cy alkyl,
-O(C,-C alkyl), -S(C,-C, alkyl), NRCR!, and phenyl, wherein the phenyl is optionally
substituted with one or more groups selected from OH, CN, halogen, CF3, CI-C3 alkyl, -O(CI-C3
alkyl), and NReR™.

[0074] In certain embodiments, R? is selected from CI'C6 alkyl, -O(CI-C6 alkyl),
-NH(C,-C; alkyl), a saturated or partially unsaturated C;-C, cycloalkyl, phenyl, a saturated or

partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered heteroaryl, an 8 to 10
membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an 8 to 10 membered
bicyclic heteroaryl, wherein the alkyls, cycloalkyl, phenyl, heterocyclics, heteroaryls and aryl are

optionally substituted with one or more groups selected from OH, CN, halogen, oxo (except not
on phenyl, aryl or heteroaryl), CF,, cyclopropyl, cyclopropylmethyl, -SOZRi, C,-Cy alkyl,
-O(C,-C; alkyl), -S(C,-C, alkyl), NReRf, and phenyl.

[0075] In certain embodiments, R? is selected from C,-Cy alkyl, -O(C,-C, alkyl),
-NH(C,-C; alkyl), a saturated C;-C, cycloalkyl, phenyl, a saturated or partially unsaturated 4 to

6 membered heterocyclic, a 5 or 6 membered heteroaryl, and an 8 to 10 membered bicyclic
heteroaryl, wherein the alkyls, cycloalkyl, phenyl, heterocyclic, and heteroaryls are optionally

substituted with one or more groups selected from OH, CN, halogen, oxo (except not on phenyl,
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aryl or heteroaryl), CF;, cyclopropyl, cyclopropylmethyl, -SO2Ri, C,-C alkyl, -O(C 1-Cs alkyl),
and phenyl.

[0076] In certain embodiments, R? is selected from CI'C6 alkyl, -O(C 1'C6 alkyl),
-NH(C,-C, alkyl), a saturated or partially unsaturated C;-C, cycloalkyl, phenyl, a saturated or

partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered heteroaryl, an 8 to 10
membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an 8 to 10 membered
bicyclic heteroaryl, wherein: (1) the alkyls, cycloalkyl, and heterocyclics are optionally

substituted with one or more groups selected from OH, CN, halogen, oxo, CF;, cyclopropyl,
cyclopropylmethyl, -SO,R!, C,-C, alkyl, -O(C,-C, alkyl), -S(C,-C, alkyl), NR°R’, and phenyl,
wherein the phenyl is optionally substituted with one or more groups selected from OH, CN,
halogen, CF;, C,-C; alkyl, -O(C,-C; alkyl), and NRth; and (2) the phenyl, heteroaryls and aryl
are optionally substituted with one or more groups selected from OH, CN, halogen, CF,,
cyclopropyl, cyclopropylmethyl, -SO,R', C,-C, alkyl, -O(C,-Cy alkyl), -S(C,-C, alkyl), NR°R,
and phenyl, wherein the phenyl is optionally substituted with one or more groups selected from
OH, CN, halogen, CF;, C,-C; alkyl, -O(C,-C; alkyl), and NRER".

[0077] In certain embodiments, R? is selected from C,-Cq alkyl, -O(C,-C, alkyl),
-NH(CI-C 6 alkyl), a saturated or partially unsaturated C;-C 6 cycloalkyl, phenyl, a saturated or

partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered heteroaryl, an 8 to 10
membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an 8 to 10 membered
bicyclic heteroaryl, wherein: (1) the alkyls, cycloalkyl, and heterocyclics are optionally

substituted with one or more groups selected from OH, CN, halogen, oxo, CF3, cyclopropyl,
cyclopropylmethyl,

-SO,RY, C,-C alkyl, -O(C,-C, alkyl), -S(C,-C, alkyl), NR°R’, and phenyl; and (2) the phenyl,
heteroaryls and aryl are optionally substituted with one or more groups selected from OH, CN,
halogen, CF;, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C; alkyl, -O(C,-C alkyl), -S(C,-C,
alkyl), NR°R’, and pheny!.

[0078] In certain embodiments, R? is sclected from Cl-C6 alkyl, 'O(CI'C6 alkyl),
-NH(C,-C; alkyl), a saturated C;-C, cycloalkyl, phenyl, a saturated or partially unsaturated 4 to

6 membered heterocyclic, a 5 or 6 membered heteroaryl, and an 8 to 10 membered bicyclic
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heteroaryl, wherein: (1) the alkyls, cycloalkyl, and heterocyclic are optionally substituted with
one or more groups selected from OH, CN, halogen, oxo, CF;, cyclopropyl, cyclopropylmethyl,
-SOzRi, C,-C¢ alkyl, -O(C,-C alkyl), and phenyl; and (2) the phenyl and heteroaryls are
optionally substituted with one or more groups selected from OH, CN, halogen, CF;,
cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C, alkyl, -O(C,-C, alkyl), and phenyl.

[0079] In certain embodiments, R is selected from C,-C, alkyl, a saturated or partially
unsaturated C;-C, cycloalkyl, phenyl, a saturated or partially unsaturated 5 or 6 membered

heterocyclic, a 5 or 6 membered heteroaryl, an 8 to 10 membered bicyclic aryl, an 8 to 10
membered bicyclic heterocyclic, and an 8 to 10 membered bicyclic heteroaryl, wherein the alkyl,
cycloalkyl, phenyl, heterocyclics, heteroaryls and aryl are optionally substituted with one or more

groups selected from OH, CN, halogen, oxo (except not on phenyl, aryl or heteroaryl), CF;,
C,-C, alkyl, -O(C,-C, alkyl), -S(C,-C, alkyl), and NR°R".
[0080] In certain embodiments, R? is selected from C,-C; alkyl, a saturated or partially

unsaturated C5-C cycloalkyl, phenyl, a saturated or partially unsaturated 5 or 6 membered

heterocyclic, a 5 or 6 membered heteroaryl, and an 8 to 10 membered bicyclic heteroaryl,
wherein the alkyl, cycloalkyl, phenyl, heterocyclic and heteroaryls are optionally substituted with
halogen, oxo (except not on phenyl or heteroaryl), CF;, C,-C alkyl, -O(C,-C, alkyl), or C;-C¢

cycloalkyl. In certain embodiments, R? is sclected from C,-Cy alkyl, a saturated C;-C

cycloalkyl, phenyl, a saturated or partially unsaturated 5 or 6 membered heterocyclic, a 5 or 6
membered heteroaryl, and an 8 to 10 membered bicyclic heteroaryl, wherein the alkyl,

cycloalkyl, heterocyclic are optionally substituted with halogen, oxo, CF;, C,-C, alkyl, —-O(C,-
C, alkyl), or C5-C cycloalkyl, and wherein the phenyl and heteroaryls are optionally substituted

with halogen, CF;, C,-C alkyl, ~O(C,-C; alkyl), or C;-C cycloalkyl.

[0081] In certain embodiments, R? is selected from methyl, ethyl, propyl, isopropyl, tert-

butyl, isobutyl, cyclopropylmethyl, -CH,CF;, -CH(CH,CH,),, -CH,OH, -CH,OCHj,

-CH,0CH,CH,, -CH(CH,)OCH,, -CH,CH,OCH,, -CH(CH,)OH, -C(CH,),0H, -CH,CN,

-CH,CH,F, -C(CH,),F, -CH(CH,)CH,CH,, -CH,0CH(CH -CH(CH,)OCH(CH

3)2’
-CH,SO,CH,, —CH(CH3)phenyl, —CHz(phenyl), -OCH,CH,;, -NH(CH,CH,), cyclopropyl,

3)2’

cyclobutyl, cyclopentyl, 1-(trifluoromethyl)cyclopropyl, 1-(methoxy)cyclopropyl, 2,2-
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difluorocyclopropyl, 1-methylcyclopropyl, 2-phenylcyclopropyl, 2,2-dimethylcyclopropyl,
phenyl, 3-methylphenyl, 4-fluorophenyl, 3-methoxyphenyl, 3-fluorophenyl, 3-chloro-4-
fluorophenyl, 3-fluoro-4-methoxyphenyl, 3-trifluoromethylphenyl, 2-fluoro-5-methylphenyl, 3-
methyloxetan-3-yl, azetidin-1-yl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, 1-methyl-6-oxo-1,6-
dihydropyridin-3-yl, 1-methyl-6-0x0-1,6-dihydropyridazin-3-yl, 1-isopropyl-6-oxo-1,6-
dihydropyridazin-3-yl, 1-(cyclopropylmethyl)-6-oxo-1,6-dihydropyridazin-3-yl, morpholin-2-yl,
pyrrolidin-1-yl, 5-oxopyrrolidin-2-yl, pyrazol-4-yl, 1-methyl-1H-pyrazol-3-yl, 1-methyl-1H-
pyrazol-4-yl, 2-methyloxazol-4-yl, S5-methylisoxazol-3-yl, 2-methylthiazol-4-yl, pyridin-2-yl,
pyridin-3-yl,  6-methoxy-pyridin-2-yl,  3-methylpyridin-2-yl,  5-chloro-pyridin-2-yl,  5-
trifluoromethylpyridin-2-yl, 2-methylpyridin-3-yl, 5-methylpyridin-3-yl, 5-chloropyridin-3-yl, 6-
methylpyridin-3-yl, pyrimidin-2-yl, 5-ethylpyrimidin-2-yl, pyrazin-2-yl, 5-methylpyrazin-2-yl,
and quinoxalin-2-yl.

[0082] In certain embodiments, R? is selected from isopropyl, tert-butyl, isobutyl,

cyclopropylmethyl, ~-CH(CH,CH,),, -CH,O0CH,;, -CH(CH;)OCH,;, -CH,CH,OCHj,

—CH(cyclopropyl)CF5, cyclopropyl, cyclobutyl, cyclopentyl, phenyl, 3-methylphenyl, 4-
fluorophenyl,  3-methoxyphenyl,  3-fluorophenyl,  3-chloro-4-fluorophenyl,  3-fluoro-4-
methoxyphenyl,  3-trifluoromethylphenyl,  2-fluoro-5-methylphenyl, tetrahydrofuran-2-yl,
tetrahydrofuran-3-yl, 1-methyl-6-0x0-1,6-dihydropyridin-3-yl, 1-methyl-6-o0x0-1,6-
dihydropyridazin-3-yl, morpholin-2-yl, pyrazol-4-yl, 1-methyl-1H-pyrazol-3-yl, 2-methyloxazol-
4-yl, 5S-methylisoxazol-3-yl, 2-methylthiazol-4-yl, pyridin-2-yl, pyridin-3-yl, 6-methoxy-pyridin-
2-yl, 3-methylpyridin-2-yl, 5-chloro-pyridin-2-yl, 5-methylpyridin-2-yl, 2-methylpyridin-3-yl, 5-
methylpyridin-3-yl, 5-chloropyridin-3-yl, 6-methylpyridin-3-yl, pyrimidin-2-yl, pyrazin-2-yl, 5-
methylpyrazin-2-yl and quinoxalin-2-yl.

[0083] In the present invention, R? may be C,-C, alkyl optionally substituted with oxo.
As the R? substituent is immediately adjacent to the carbonyl group of the amide at the 3 position
of the 1H-pyrrolo[2,3-b]pyridine of Formula I, when R? is C 1'C6 alkyl optionally substituted

with oxo then the first carbon (immediately adjacent to the carbonyl group of the amide) may not

be substituted with an oxo group.
[0084] In certain embodiments, R? is selected from C,-C, alkyl, -O(C,-C, alkyl),
-NH(C,-C; alkyl), C,-C, alkanoylalkyl, a saturated or partially unsaturated C;-C, cycloalkyl,

phenyl, a saturated or partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered

heteroaryl, an 8 to 10 membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an
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8 to 10 membered bicyclic heteroaryl, wherein the alkyls, alkanoyl, cycloalkyl, phenyl,
heterocyclics, heteroaryls and aryl are optionally substituted with one or more groups selected
from OH, CN, halogen, oxo (except not on alkyl, phenyl, aryl or heteroaryl), CF,, cyclopropyl,
cyclopropylmethyl, -SOzRi, C,-C alkyl, -O(C,-C alkyl), -S(C,-C alkyl), NRCRY, and phenyl,
wherein the phenyl is optionally substituted with one or more groups selected from OH, CN,
halogen, CF, C,-C; alkyl, -O(C,-C; alkyl), and NRER".

[0085] In certain embodiments, R? is selected from C,-Cy alkyl, -O(C,-C, alkyl),
-NH(C,-C; alkyl), C,-C, alkanoylalkyl, a saturated or partially unsaturated C;-C, cycloalkyl,

phenyl, a saturated or partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered
heteroaryl, an 8 to 10 membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an
8 to 10 membered bicyclic heteroaryl, wherein the alkyls, alkanoyl, cycloalkyl, phenyl,
heterocyclics, heteroaryls and aryl are optionally substituted with one or more groups selected

from OH, CN, halogen, oxo (except not on alkyl, phenyl, aryl or heteroaryl), CF;, cyclopropyl,
cyclopropylmethyl, -SO,R’, C,-Cy alkyl, -O(C,-C, alkyl), -S(C ,-C,; alkyl), NR°R", and phenyl.
[0086] In certain embodiments, R? is selected from C,-Cy alkyl, -0(C-Cy alkyl), -

NH(C,-C alkyl), C,-C, alkanoylalkyl, a saturated C;-C, cycloalkyl, phenyl, a saturated or

partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered heteroaryl, and an 8 to 10
membered bicyclic heteroaryl, wherein the alkyls, alkanoyl, cycloalkyl, phenyl, heterocyclic, and
heteroaryls are optionally substituted with one or more groups selected from OH, CN, halogen,

oxo (except not on alkyl, phenyl, aryl or heteroaryl), CF;, cyclopropyl, cyclopropylmethyl,
-SO2Ri, Cl'C6 alkyl, -O(CI-C6 alkyl), and phenyl.
[0087] In certain embodiments, R? is selected from C,-Cy alkyl, -0(C,-C alkyl),

-NH(C,-C, alkyl), C,-C, alkanoylalkyl, a saturated or partially unsaturated C;-C, cycloalkyl,

phenyl, a saturated or partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered
heteroaryl, an 8 to 10 membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an
8 to 10 membered bicyclic heteroaryl, wherein: (1) the —O(alkyl), -NH(alkyl), cycloalkyl, and

heterocyclics are optionally substituted with one or more groups selected from OH, CN, halogen,

oxo, CF;, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C; alkyl, -O(C,-C, alkyl), -S(C,-C

alkyl), NReRf, and phenyl, wherein the phenyl is optionally substituted with one or more groups
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selected from OH, CN, halogen, CF;, C,-C; alkyl, -O(C,-C; alkyl), and NRth; and (2) the
alkyl, phenyl, heteroaryls and aryl are optionally substituted with one or more groups selected
from OH, CN, halogen, CF, cyclopropyl, cyclopropylmethyl, -SO2Ri, C,-C, alkyl, -O(C,-C¢
alkyl), -S(C,-C alkyl), NReRf, and phenyl, wherein the phenyl is optionally substituted with one
or more groups selected from OH, CN, halogen, CF3, C 1'C3 alkyl, -O(CI-C3 alkyl), and NRERD,

[0088] In certain embodiments, R? is selected from CI'C6 alkyl, -O(CI-C6 alkyl),
-NH(C,-C, alkyl), C,-C, alkanoylalkyl, a saturated or partially unsaturated C;-C, cycloalkyl,

phenyl, a saturated or partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered
heteroaryl, an 8 to 10 membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, and an
8 to 10 membered bicyclic heteroaryl, wherein: (1) the —O(alkyl), -NH(alkyl), cycloalkyl, and

heterocyclics are optionally substituted with one or more groups selected from OH, CN, halogen,
oxo, CF,, cyclopropyl, cyclopropylmethyl, -SO2Ri, C,-C; alkyl, -O(C,-C, alkyl), -S(C,-C
alkyl), NReRf, and phenyl; and (2) the alkyl, phenyl, heteroaryls and aryl are optionally
substituted with one or more groups selected from OH, CN, halogen, CF;, cyclopropyl,
cyclopropylmethyl, -SOzRi, C,-C, alkyl, -O(C,-C alkyl), -S(C,-C alkyl), NReRf, and phenyl.

[0089] In certain embodiments, R? is selected from Cl-C6 alkyl, -O(CI-C6 alkyl),
-NH(C,-C, alkyl), C,-C, alkanoylalkyl, a saturated C;-C, cycloalkyl, phenyl, a saturated or

partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered heteroaryl, and an 8 to 10
membered bicyclic heteroaryl, wherein: (1) the -O(alkyl), -NH(alkyl), cycloalkyl, and

heterocyclics are optionally substituted with one or more groups selected from OH, CN, halogen,
oxo, CF;, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C¢ alkyl, -O(C,-C alkyl), and phenyl;
and (2) the alkyl, phenyl, heteroaryls and aryl are optionally substituted with one or more groups
selected from OH, CN, halogen, CF;, cyclopropyl, cyclopropylmethyl, -SOZRi, C,-C alkyl,
-O(C,-C alkyl), and phenyl.

[0090] In the present invention, R? may be optionally substituted C,-C, alkyl, -O(C,-C
alkyl), -NH(C-C, alkyl), a saturated or partially unsaturated C;-C, cycloalkyl, phenyl, a

saturated or partially unsaturated 4 to 6 membered heterocyclic, a 5 or 6 membered heteroaryl, an
8 to 10 membered bicyclic aryl, an 8 to 10 membered bicyclic heterocyclic, or an 8 to 10

membered bicyclic heteroaryl. These optional substitutions include an oxo substituent. This oxo
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substituent may not be a substituent if R?is phenyl, aryl or heteroaryl. Thus, "oxo (except not on
phenyl, aryl or heteroaryl)" means that the oxo substituent is not an optional substituent for

phenyl, aryl or heteroaryl.

[0091] In certain embodiments, R%is C 1-C¢ alkyl optionally substituted with one or more
groups selected from OH, CN, halogen, oxo, CF;, cyclopropyl, cyclopropylmethyl, -SOzRi,
C,-C; alkyl, -O(C,-C, alkyl), -S(C-C, alkyl), NReRf, and phenyl, wherein the phenyl is
optionally substituted with one or more groups selected from OH, CN, halogen, CF3, Cl-C3
alkyl, -O(C,-C; alkyl), and NRER". In certain embodiments, R? is C,-C, alkyl optionally
substituted with one or more groups selected from OH, CN, halogen, oxo, CF3, cyclopropyl,
cyclopropylmethyl, -SO,R!, C,-C; alkyl, -O(C,-C; alkyl), -S(C,-C alkyl), NR°R', and phenyl.
In certain embodiments, R? is C,-Cq alkyl optionally substituted with one or more groups
selected from OH, CN, halogen, oxo, CF3, -SOzRi, Cl-C6 alkyl, -O(CI-C6 alkyl), 'S(Cl‘c6
alkyl), and NRCR!, and phenyl. In certain embodiments, R is C,-C, alkyl optionally substituted
with one or more groups selected from OH, CN, halogen, CF;, cyclopropyl, -SOzRi, -0(C,-C
alkyl), and phenyl. In certain embodiments, R?is C,-Cy alkyl optionally substituted with —O(Cl-
C alkyl), wherein the ~O(C,-C alkyl) is methoxy (-OCH,), ethoxy (-OCH,CHy), or isopropoxy
(-OCH(CH;),). In certain embodiments, R? is C,-C, alkyl optionally substituted with
cyclopropyl. In certain embodiments, R? is C,-C, alkyl optionally substituted with -SOZRi,
wherein R' is C 1-C5 alkyl. In certain embodiments, R? is selected from methyl, ethyl, propyl,
isopropyl, tert-butyl, isobutyl (-CH,CH(CH,),), cyclopropylmethyl, -CH,CF;, -CH(CH,CHy),,
-CH,0H, -CH,OCH,, -CH,O0CH,CH,, -CH(CH,;)OCH,, -CH,CH,OCH,, -CH(CH,)OH,
-C(CH,),0H, -CH,CN, -CH,CH,F, -C(CH,),F, -CH(CH,;)CH,CH,, -CH,OCH(CH,),,
-CH(CH;)OCH(CHy),, -CH,SO,CH;, -CH(CH;)phenyl, and —~CH,(phenyl).

[0092] In certain embodiments, R%is C 1°Ce alkyl optionally substituted with one or more

groups selected from OH, CN, halogen, oxo, CF;, C,-C alkyl, -O(C,-C alkyl), -S(C,-C alkyl),

and NRR!. In certain embodiments, R is C,-C, alkyl optionally substituted with one or more
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groups selected from oxo, CF3, -0(C 1'C6 alkyl), or C3-C6 cycloalkyl. In certain embodiments,

R?is C 1-C¢ alkyl optionally substituted with oxo. In certain embodiments, R? is C,-C, alkyl
optionally substituted with ~O(C-C, alkyl), wherein the ~O(C,-C; alkyl) is methoxy (-OCH,).
In certain embodiments, R is C,-C; alkyl optionally substituted with C;-C cycloalkyl, wherein

the C;-C, cycloalkyl is cyclopropyl. In certain embodiments, R? is selected from isopropyl, tert-

butyl, isobutyl (-CH,CH(CH,),), cyclopropylmethyl, -CH(CH,CH,),, -CH,OCH,,
-CH(CH;)OCH;, -CH,CH,OCHj,, and —C(cyclopropyl)CF;.
[0093] In certain embodiments, R? is CI-C 6 alkyl. In certain embodiments, R? is selected

from methyl, ethyl, propyl, isopropyl, tert-butyl, isobutyl, -CH(CH,CH,), and
-CH(CH;)CH,CH;.

[0094] In certain embodiments, R? is C,-Cq alkyl. In certain embodiments, R? is selected
from isopropyl, tert-butyl, isobutyl, and -CH(CH,CH,),.

[0095] In certain embodiments, R? is C,-C, alkyl substituted with one or more groups
selected from OH, CN, halogen, oxo, CFj, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-Cg alkyl,
-O(C,-C¢ alkyl), -S(C-C, alkyl), NReRf, and phenyl, wherein the phenyl is optionally
substituted with one or more groups selected from OH, CN, halogen, CF,, C,-C; alkyl, -O(C,-C,
alkyl), and NRER". In certain embodiments, R? is C 1-C¢ alkyl substituted with one or more
groups selected from OH, CN, halogen, oxo, CF;, cyclopropyl, cyclopropylmethyl, -SOzRi,
CI'C6 alkyl, 'O(Cl'cé alkyl), 'S(CI'C6 alkyl), NReRf, and phenyl. In certain embodiments, R?
1S C,-Cq alkyl substituted with one or more groups selected from OH, CN, halogen, CF;,
cyclopropyl, -SO2Ri, —O(C,-C alkyl), and phenyl. In certain embodiments, R? is C,-C, alkyl
optionally substituted with ~O(C,-C alkyl), wherein the ~O(C,-C alkyl) is methoxy, ethoxy or
isopropoxy. In certain embodiments, R?is C,-C, alkyl substituted with cyclopropyl. In certain
embodiments, R? is C,-C, alkyl optionally substituted with -SO,R!, wherein R! is C,-C; alkyl.
In certain embodiments, R? is C,-C, alkyl optionally substituted with phenyl. In certain

embodiments, R? is cyclopropylmethyl, -CH,CF,, -CH,OH, -CH,0CH;, -CH,OCH,CH,;,
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-CH(CH,;)OCH;, -CH,CH,0CH;, -CH(CH;)OH, -C(CH;),0H, -CH,CN, -CH,CH,F,

-C(CH,),F, -CH(CH;)CH,CH,, -CH,OCH(CH,),, -CH(CH;)OCH(CH,),, -CH,SO,CHj,,
—CH(CH;)phenyl, and —~CH,(phenyl).
[0096] In certain embodiments, R is C,-C, alkyl substituted with one or more groups

selected from OH, CN, halogen, oxo, CF3, CI'C6 alkyl, -O(CI-C6 alkyl), -S(CI-C6 alkyl), and
NRCR!, In certain embodiments, R? is C,-C, alkyl substituted with one or more groups selected
from oxo, CF;, —O(C,-C, alkyl), or C;-C cycloalkyl. In certain embodiments, R? is C,-Cq
alkyl optionally substituted with oxo. In certain embodiments, R?is C 1-C¢ alkyl optionally
substituted with —O(C-C, alkyl), wherein the -O(C,-C, alkyl) is methoxy. In certain
embodiments, R? is C 1-C¢ alkyl substituted with C5-C cycloalkyl, wherein the C4-C, cycloalkyl
is cyclopropyl. In certain embodiments, R? is C,-C; alkyl substituted with oxo and -O(C,-C,
alkyl). In certain embodiments, R?is C 1-C¢ alkyl substituted with oxo and -O(C,-C, alkyl),
wherein the ~O(C,-C, alkyl) is methoxy. In certain embodiments, R? is C,-C, alkyl substituted

with oxo, CF3, and C3-C6 cycloalkyl. In certain embodiments, R%is C 1'C6 alkyl substituted with
oxo, CF;, and C;-C¢ cycloalkyl, wherein the C;-C cycloalkyl is cyclopropyl. In certain
embodiments, R? is cyclopropylmethyl, -CH,0OCH;, -CH(CH;)OCH,, -CH,CH,0OCHj;, and
—C(cyclopropy)CF;.

[0097] In certain embodiments, R? is -O(C,-C; alkyl), wherein the alkyl is optionally
substituted with one or more groups selected from OH, CN, halogen, oxo, CF;, cyclopropyl,
cyclopropylmethyl, -SO,R!, C,-C, alkyl, -O(C,-C alkyl), -S(C,-C, alkyl), NR°R', and phenyl,
wherein the phenyl is optionally substituted with one or more groups selected from OH, CN,
halogen, CF;, C,-C; alkyl, -O(C,-Cj alkyl), and NRER". In certain embodiments, R? is -0(C;-
C6 alkyl). In certain embodiments, R%is -OCH2CH3.

[0098] In certain embodiments, R? is -NH(C,-C, alkyl), wherein the alkyl is optionally

substituted with one or more groups selected from OH, CN, halogen, oxo, CF;, cyclopropyl,

cyclopropylmethyl, -SOzRi, C,-C; alkyl, -O(C,-C, alkyl), -S(C,-C alkyl), NReRf, and phenyl,



WO 2009/140320 PCT/US2009/043691
28

wherein the phenyl is optionally substituted with one or more groups selected from OH, CN,
halogen, CF3, CI-C3 alkyl, —O(CI-C3 alkyl), and NRER". In certain embodiments, R?is -NH(Cl-
Ce alkyl). In certain embodiments, R? is -NH(CHzCH3).

[0099] In certain embodiments, R? is a C,-C, alkanoylalkyl optionally substituted with
one or more groups selected from OH, CN, halogen, CF;, cyclopropyl, cyclopropylmethyl,
-SOzRi, C,-C; alkyl, -O(C,-C, alkyl), -S(C,-C alkyl), NReRf, and phenyl, wherein the phenyl
is optionally substituted with one or more groups selected from OH, CN, halogen, CF;, C,-C;
alkyl, -O(C,-C; alkyl), and NRER". In certain embodiments, R? is a C,-C¢ alkanoylalkyl
optionally substituted with one or more groups sclected from OH, CN, halogen, CF,,
cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C; alkyl, -O(C,-C alkyl), -S(C,-C, alkyl), NReRf,
and phenyl. In certain embodiments, R?isa C,-C, alkanoylalkyl.

[00100] In certain embodiments, R? is a saturated or partially unsaturated C,-C,

cycloalkyl optionally substituted with one or more groups selected from OH, CN, halogen, oxo,
CF;, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C alkyl, -O(C,-C alkyl), -S(C,-C alkyl),
NRCR!, and phenyl, wherein the phenyl is optionally substituted with one or more groups
selected from OH, CN, halogen, CF3, Cl-C3 alkyl, -O(CI-C3 alkyl), and NRERP. 1In certain
embodiments, R? is a saturated or partially unsaturated C5-C, cycloalkyl optionally substituted
with one or more groups selected from OH, CN, halogen, oxo, CF;, cyclopropyl,
cyclopropylmethyl, C,-C alkyl, -O(C,-C, alkyl), -S(C,-C, alkyl), NRCR!, and phenyl. In
certain embodiments, R? is a saturated or partially unsaturated C;-C, cycloalkyl optionally
substituted with one or more groups selected from halogen, CF;, C,-C; alkyl, -O(C,-C, alkyl),
and phenyl. In certain embodiments, R? is a saturated C;-C, cycloalkyl optionally substituted

with one or more groups selected from halogen, CF;, C,-C alkyl, -O(C,-C alkyl), and phenyl.

In certain embodiments, R? is selected from cyclopropyl, cyclobutyl, cyclopentyl,
1-(trifluoromethyl)cyclopropyl, 1-(methoxy)cyclopropyl, 2,2-difluorocyclopropyl,
1-methylcyclopropyl, 2-phenylcyclopropyl, and 2,2-dimethylcyclopropyl.
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[00101] In certain embodiments, R? is a saturated or partially unsaturated C3-C6
cycloalkyl optionally substituted with one or more groups selected from OH, CN, halogen, oxo,
CF3, CI-C 6 alkyl, -O(C 1'C6 alkyl), -S(Cl-C 6 alkyl), and NRERE. In certain embodiments, R%isa
saturated or partially unsaturated C;-C, cycloalkyl. In certain embodiments, R? is a saturated

C;-Cg cycloalkyl. In certain embodiments, R? is selected from cyclopropyl, cyclobutyl and
cyclopentyl.

[00102] In certain embodiments, R? is phenyl optionally substituted with one or more
groups selected from OH, CN, halogen, CF;, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-C¢
alkyl,

-O0(C,-C alkyl), -S(C-C, alkyl), NRCR!, and phenyl, wherein the phenyl is optionally
substituted with one or more groups selected from OH, CN, halogen, CF3, CI-C3 alkyl, -O(CI-C3
alkyl), and NRER". In certain embodiments, R? is phenyl optionally substituted with one or more
groups selected from OH, CN, halogen, CF;, cyclopropyl, cyclopropylmethyl, -SOzRi, C,-Cq
alkyl, -O(C,-C, alkyl), -S(C,-C alkyl), NReRf, and phenyl. In certain embodiments, R? is
phenyl optionally substituted with one or more groups selected from halogen, CF;, C,-C, alkyl
or -O(C,-C, alkyl). In certain embodiments, R? is phenyl substituted with halogen, wherein the

halogen is F or Cl. In certain embodiments, R? is phenyl substituted with —~O(C,-C alkyl),

wherein the —O(C-C alkyl) is methoxy. In certain embodiments, R is selected from phenyl, 3-
methylphenyl, 4-fluorophenyl, 3-methoxyphenyl, 3-fluorophenyl, 3-chloro-4-fluorophenyl, 3-
fluoro-4-methoxyphenyl, 3-trifluoromethylphenyl, and 2-fluoro-5-methylphenyl.
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