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TETRAHYDROQUINOLINE SULFONAMIDE AND RELATED

COMPOUNDS FOR USE AS AGONISTS OF RORY AND THE
TREATMENT OF DISEASE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of and priority to United States Provisional
Patent Application serial number 61/988,710, filed May 5, 2014, and United States Provisional
Patent Application serial number 62/121,800, filed February 27, 2015; the contents of each of

which are hereby incorporated by reference

FIELD OF THE INVENTION

[0002] The invention provides tetrahydroquinoline sulfonamide compounds,
tetrahydronaphthalene sulfonyl compounds, and related compounds (collectively
“tetrahydroquinolinyl and related compounds™), methods of promoting RORY activity and/or
increasing the amount of IL-17 in a subject, and therapeutic uses of the tetrahydroquinolinyl
and related compounds, such as treating medical conditions in which activation of immune

response is beneficial.

BACKGROUND

[0003] Retinoid-related orphan receptors (ROR) are reported to have an important role
in numerous biological processes. See, for example, Dussault e al. in Mech. Dev. (1998) vol.
70, 147-153; and Andre et al. in EMBO J. (1998) vol. 17, 3867-3877. Scientific investigations
relating to each of retinoid-related orphan receptors RORa, ROR[, and RORY have been
described in the literature. See, for example, Hirose et al. in Biochem. Biophys. Res. Commun.
(1994) vol. 205, 1976-1983; Giguere et al. in Genes. Dev. (1994) vol. 8, 538-553; Medvedev
et al. in Gene (1996) vol. 181, 199-206; Ortiz et al. in Mol. Endocrinol. (1995) vol. 9, 1679—
1691; and A.M. Jetten in Curr Drug Targets Inflamm Allergy (2004) vol. 3, 395-412).
Continuing research in this field is spurred by the promise of developing new therapeutic

agents to treat medical disorders associated with retinoid-related orphan receptor activity.
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[0004] RORY has been reported to be expressed in high concentration in various tissues,
such as thymus, kidney, liver, muscle, and certain fat tissue. See, for example, Hirose et al. in
Biochem. Biophys. Res. Commun. (1994) vol. 205, 1976-1983; Medvedev et al. in Gene (1996)
vol. 181, 199-206; Ortiz et al. in Mol. Endocrinol. (1995) vol. 9, 1679-1691; and He et al. in
Immunity (1998) vol. 9, 797-806. Two isoforms of RORY have been identified and are referred
to as y1 and y2 (also referred to as RORyt). See, for example, He et al. in Immunity (1998) vol.
9, 797-806. Expression of the y2 isoform has been reported to appear in, for example, double-
positive thymocytes. See, for example, He et al. in Immunity (1998) vol. 9, 797-806; and
Villey et al. in Eur. J. Immunol. (1999) vol. 29, 4072—4080. RORyt plays a critical role in
regulating differentiation of Th17 cells, a subset of T helper lymphocytes. See, for example,
Ivanov et al. in Cell (2006) vol. 126, 1121-1133. Th17 cells are important for recruiting tumor-
killing cytotoxic CD8+ T cells and natural killer cells into the tumor microenvironment. The
level of Th17 cells correlated positively with patient survival or slower disease progression in
certain cancers. See, for example, Kryczek et al. in Blood (2009) vol 114, 1141-1149; and
Stanos et al. in Clinical Cancer Research (2008) vol 14, 3254-3261. Compounds capable of
enhancing RORyt activity are thus contemplated to provide a therapeutic benefit in the

treatment of cancer.

[0005] Cancer continues to be a significant health problem despite the substantial
research efforts and scientific advances reported in the literature for treating this disease. Some
of the most frequently diagnosed cancers include prostate cancer, breast cancer, and lung
cancer. Prostate cancer is the most common form of cancer in men. Breast cancer remains a
leading cause of death in women. Current treatment options for these cancers are not effective

for all patients and/or can have substantial adverse side effects.

[0006] Accordingly, a need exists for improved treatments for cancer. The present

invention addresses this need and provides other related advantages.

SUMMARY

[0007] The invention provides tetrahydroquinoline sulfonamide compounds,
tetrahydronaphthalene sulfonyl compounds, and related compounds (collectively
“tetrahydroquinolinyl and related compounds’’), pharmaceutical compositions, methods of

promoting RORYy activity and/or increasing the amount of IL-17 in a subject, and methods of
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treating various medical disorders using such compounds. In particular, one aspect of the
invention provides a collection of tetrahydroquinoline sulfonamide and related compounds,

such as a compound represented by Formula I:

9]
or a pharmaceutically acceptable salt thereof; wherein the variables are as defined in the
detailed description. Another aspect of the invention provides a collection of

tetrahydronaphthalene sulfonyl compounds, such as a compound represented by Formula II:

0O
[l
o

(1)

or a pharmaceutically acceptable salt thereof; wherein the variables are as defined in the

detailed description. Further description of additional collections of tetrahydroquinoline
sulfonamide, tetrahydronaphthalene sulfonyl, and related compounds are described in the

detailed description.

[0008] Another aspect of the invention provides a method of treating a subject suffering
from a medical disorder. The method comprises administering to the subject a therapeutically
effective amount of one or more tetrahydroquinolinyl or related compounds described herein,
e.g., acompound of Formula I, I-1, I-A, I-B, II, II-1, II-A, or II-B. A large number of disorders
can be treated using the tetrahydroquinolinyl and related compounds described herein. For
example, the compounds described herein can be used to treat cancer, a bacterial infection, a

fungal infection, or an immune deficiency disorder.
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[0009] Another aspect of the invention provides a method of promoting the activity of
RORy. The method comprises exposing a RORy to an effective amount of one or more
tetrahydroquinolinyl or related compounds described herein, e.g., a compound of Formula I, I-

1, I-A, I-B, II, II-1, TI-A, or II-B, or a pharmaceutical composition described herein.

[00010] Another aspect of the invention provides a method of increasing the amount of
IL-17 in a subject. The method comprises administering to a subject an effective amount of
one or more tetrahydroquinolinyl or related compounds described herein, e.g., a compound of
Formula I, I-1, I-A, I-B, II, II-1, TI-A, or II-B, or a pharmaceutical composition described

herein, to increase the amount of IL-17 in the subject.

DETAILED DESCRIPTION

[00011] The invention provides tetrahydroquinolinyl and related compounds,
pharmaceutical compositions, methods of promoting RORY activity and/or increasing the
amount of IL-17 in a subject, and therapeutic uses of the tetrahydroquinolinyl and related
compounds. The practice of the present invention employs, unless otherwise indicated,
conventional techniques of organic chemistry, pharmacology, molecular biology (including
recombinant techniques), cell biology, biochemistry, and immunology. Such techniques are
explained in the literature, such as in “Comprehensive Organic Synthesis” (B.M. Trost & 1.
Fleming, eds., 1991-1992); “Handbook of experimental immunology” (D.M. Weir & C.C.
Blackwell, eds.); “Current protocols in molecular biology” (F.M. Ausubel et al., eds., 1987, and
periodic updates); and “Current protocols in immunology” (J.E. Coligan et al., eds., 1991),

each of which is herein incorporated by reference in its entirety.

[00012] Various aspects of the invention are set forth below in sections; however,
aspects of the invention described in one particular section are not to be limited to any
particular section. Further, when a variable is not accompanied by a definition, the previous

definition of the variable controls.
Definitions

[00013] The terms used herein have their ordinary meaning and the meaning of such
terms is independent at each occurrence thereof. That notwithstanding and except where stated
otherwise, the following definitions apply throughout the specification and claims. Chemical

names, common names, and chemical structures may be used interchangeably to describe the
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same structure. If a chemical compound is referred to using both a chemical structure and a
chemical name, and an ambiguity exists between the structure and the name, the structure
predominates. These definitions apply regardless of whether a term is used by itself or in
combination with other terms, unless otherwise indicated. Hence, the definition of “alkyl”

applies to “alkyl” as well as the “alkyl” portions of “-O-alkyl” etc.

[00014] The term “alkyl” refers to a saturated straight or branched hydrocarbon, such as
a straight or branched group of 1-12, 1-10, or 1-6 carbon atoms, referred to herein as C;-C»
alkyl, C;-C¢ alkyl, and C;-Cg alkyl, respectively. Exemplary alkyl groups include, but are not
limited to, methyl, ethyl, propyl, isopropyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 2-methyl-1-
butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propyl, 2-methyl-1-pentyl, 3-methyl-
1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-
dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl, butyl, isobutyl, t-butyl, pentyl,
isopentyl, neopentyl, hexyl, heptyl, octyl, etc.

[00015] The term “alkylene” refers to a diradical of an alkyl group. Exemplary alkylene
groups include -CH,-, -CH,CH3-, and —-CH,C(H)(CH3)CH,-.

[00016] The term “cycloalky]” refers to a monovalent saturated cyclic, bicyclic, or
bridged cyclic (e.g., adamantyl) hydrocarbon group of 3-12, 3-8, 4-8, or 4-6 carbons, referred
to herein, e.g., as “C;-Cg cycloalkyl,” derived from a cycloalkane. Exemplary cycloalkyl

groups include cyclohexyl, cyclopentyl, cyclobutyl, and cyclopropyl.

[00017] The term “cycloalkylene” refers to a diradical of a cycloalkyl group. Exemplary
cycloalkylene groups include § C é, " : ¥ and § C E
[00018] The term “haloalky]” refers to an alkyl group that is substituted with at least one

halogen. Exemplary haloalkyl groups include -CH,F, -CHF,, -CF3, -CH,CFj3, -CF,CF3, and the
like.

[00019] The term “hydroxyalkyl” refers to an alkyl group that is substituted with at least
one hydroxyl. Exemplary hydroxyalkyl groups include -CH,CH,OH, -
C(H)(OH)CH3, -CH,C(H)(OH)CH,CH,0H, and the like.
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[00020] The term “aralkyl” refers to an alkyl group substituted with an aryl group.

Exemplary aralkyl groups include ™=

[00021] The term “heteroaralkyl” refers to an alkyl group substituted with a heteroaryl
group.
[00022] The terms “alkenyl” and “alkynyl” are art-recognized and refer to unsaturated

aliphatic groups analogous in length and possible substitution to the alkyls described above, but

that contain at least one double or triple bond respectively.

[00023] The term “aryl” is art-recognized and refers to a carbocyclic aromatic group.
Representative aryl groups include phenyl, naphthyl, anthracenyl, and the like. Unless
specified otherwise, the aromatic ring may be substituted at one or more ring positions with, for
example, halogen, azide, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, alkoxyl, amino,
nitro, sulfhydryl, imino, amido, carboxylic acid, -C(O)alkyl, -CO,alkyl, carbonyl, carboxy]l,
alkylthio, sulfonyl, sulfonamido, sulfonamide, ketone, aldehyde, ester, heterocyclyl, aryl or
heteroaryl moieties, -CF3, -CN, or the like. The term “aryl” also includes polycyclic aromatic
ring systems having two or more carbocyclic rings in which two or more carbons are common
to two adjoining rings (the rings are “fused rings”) wherein all of the fused rings are aromatic

rings, e.g., in a naphthyl group.

[00024] The term “phenylene” refers to a multivalent radical (e.g., a divalent or trivalent

radical) of benzene. To illustrate, a divalent valent radical of benzene is illustrated by the

A

—7
formula = s .
[00025] The term “partially unsaturated bicyclic carbocyclyl” refers to a bicyclic

carbocyclic group that comprises at least one carbon-carbon double bond between ring carbon
atoms and at least one ring in the bicyclic carbocyclic group is not aromatic. Representative

examples of a partially unsaturated bicyclic carbocyclyl include, for example:

2Q, Lo
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[00026] The term “heteroaryl” is art-recognized and refers to aromatic groups that
include at least one ring heteroatom. In certain instances, a heteroaryl group contains 1, 2, 3, or
4 ring heteroatoms (e.g., O, N, and S). Representative examples of heteroaryl groups include
pyrrolyl, furanyl, thiophenyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, pyrazolyl, pyridinyl,
pyrazinyl, pyridazinyl and pyrimidinyl, and the like. Unless specified otherwise, the heteroaryl
ring may be substituted at one or more ring positions with, for example, halogen, azide, alkyl,
aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, alkoxyl, amino, nitro, sulfhydryl, imino, amido,
carboxylic acid, -C(O)alkyl, -CO,alkyl, carbonyl, carboxyl, alkylthio, sulfonyl, sulfonamido,
sulfonamide, ketone, aldehyde, ester, heterocyclyl, aryl or heteroaryl moieties, -CF3, -CN, or
the like. The term “heteroaryl” also includes polycyclic aromatic ring systems having two or
more rings in which two or more ring atoms are common to two adjoining rings (the rings are
“fused rings”) wherein all of the fused rings are heteroaromatic, e.g., in a naphthyridinyl group.
In certain embodiments, the heteroaryl is a 5-6 membered monocylic ring or a 9-10 membered

bicyclic ring.

[00027] The term “heteroarylene” refers to a multi-valent (e.g., di-valent or trivalent)
aromatic group that comprises at least one ring heteroatom. An exemplary “heteroarylene” is
pyridinylene, which is a multi-valent radical of pyridine. For example, a divalent radical of
N
¢
. In certain embodiments, the “heteroarylene’
is a divalant, 5-6 membered heteroaromatic group containing 1, 2, or 3 ring heteroatoms (e.g.,

O, N, or S).

9

pyridine is illustrated by the formula

[00028] The terms ortho, meta, and para are art-recognized and refer to 1,2-, 1,3- and
1,4-disubstituted benzenes, respectively. For example, the names 1,2-dimethylbenzene and

ortho-dimethylbenzene are synonymous.

[00029] As used herein, the terms “heterocyclic” and “heterocyclyl” represent, for
example, an aromatic or nonaromatic ring (e.g., a monocyclic or bicyclic ring) containing one
or more heteroatoms. The heteroatoms can be the same or different from each other. Examples
of heteratoms include, but are not limited to nitrogen, oxygen and sulfur. Aromatic and
nonaromatic heterocyclic rings are well-known in the art. Some nonlimiting examples of
aromatic heterocyclic rings include, but are not limited to, pyridine, pyrimidine, indole, purine,

quinoline and isoquinoline. Nonlimiting examples of nonaromatic heterocyclic compounds
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include, but are not limited to, piperidine, piperazine, morpholine, pyrrolidine and pyrazolidine.
Examples of oxygen containing heterocyclic rings include, but are not limited to, furan,
oxirane, 2H-pyran, 4H-pyran, 2H-chromene, benzofuran, and 2,3-dihydrobenzo[b][1,4]dioxine.
Examples of sulfur-containing heterocyclic rings include, but are not limited to, thiophene,
benzothiophene, and parathiazine. Examples of nitrogen containing rings include, but are not
limited to, pyrrole, pyrrolidine, pyrazole, pyrazolidine, imidazole, imidazoline, imidazolidine,
pyridine, piperidine, pyrazine, piperazine, pyrimidine, indole, purine, benzimidazole, quinoline,
isoquinoline, triazole, and triazine. Examples of heterocyclic rings containing two different
heteroatoms include, but are not limited to, phenothiazine, morpholine, parathiazine, oxazine,
oxazole, thiazine, and thiazole. The heterocyclic ring is optionally further substituted at one or
more ring positions with, for example, halogen, azide, alkyl, aralkyl, alkenyl, alkynyl,
cycloalkyl, hydroxyl, alkoxyl, amino, nitro, sulthydryl, imino, amido, carboxylic

acid, -C(O)alkyl, -CO»alkyl, carbonyl, carboxyl, alkylthio, sulfonyl, sulfonamido, sulfonamide,
ketone, aldehyde, ester, heterocyclyl, aryl or heteroaryl moieties, -CF3, -CN, or the like. In
certain embodiments, the heterocyclyl group is a 3-7 membered ring that, unless specified

otherwise, is substituted or unsubstituted.

[00030] The term “heterocycloalkyl” refers to a saturated heterocyclyl group having, for

example, 3-7 ring atoms (e.g., O, N, or S).

[00031] The term “heterocycloalkylene” refers to a multi-valent (e.g., di-valent or
trivalent) saturated heterocyclyl group having, for example, 3-7 ring atoms. An exemplary
“heterocycloalkylene” is piperidinylene, which is a multi-valent radical of piperidine. In
certain embodiments, the “heterocycloalkylene” is a divalant, 5-6 membered saturated

heterocyclyl containing 1 or 2 ring heteroatoms (e.g., O, N, or S).

[00032] The term “partially unsaturated bicyclic heterocyclyl” refers to a bicyclic
heterocyclic group that comprises at least one double bond between ring atoms and at least one
ring in the bicyclic heterocyclic group is not aromatic. Representative examples of a partially

unsaturated bicyclic heterocyclyl include, for example:
7

o
and NH .
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[00033] The term “partially unsaturated bicyclic oxo-heterocyclyl” refers to a bicyclic
heterocyclic group that comprises at least one double bond between ring atoms, one 0xo
substituent, and at least one ring in the bicyclic heterocyclic group is not aromatic.

Representative examples of a partially unsaturated bicyclic oxo-heterocyclyl include, for

example:
A s
N N
o (o
o and .
[00034] The terms “amine” and “amino” are art-recognized and refer to both

unsubstituted and substituted amines, e.g., a moiety that may be represented by the general

formulas:
50
RSO R
/
§—N\ §—N—RS
R3! RS2

wherein R*’, R>', R* and R each independently represent a hydrogen, an alkyl, an

alkenyl, (CH,)n-R®, or R and R*', taken together with the N atom to which they are attached
complete a heterocycle having from 4 to 8 atoms in the ring structure; R® represents an aryl, a
cycloalkyl, a cycloalkenyl, a heterocycle or a polycycle; and m is zero or an integer in the range
of 1to 8. In certain embodiments, only one of R or R’! may be a carbonyl, e.g., R, R>' and
the nitrogen together do not form an imide. In other embodiments, R**and R*' (and optionally

R’?) each independently represent a hydrogen, an alkyl, an alkenyl, or -(CH,)m-R®.

[00035] The terms “alkoxyl” or “alkoxy” are art-recognized and refer to an alkyl group,
as defined above, having an oxygen radical attached thereto. Representative alkoxyl groups
include methoxy, ethoxy, propyloxy, fert-butoxy and the like. An “ether” is two hydrocarbons
covalently linked by an oxygen. Accordingly, the substituent of an alkyl that renders that alkyl
an ether is or resembles an alkoxyl, such as may be represented by one of -O-alkyl, -O-

alkenyl, -O-alkynyl, and -O-(CHz)m-R6', where m and R®' are described above.

[00036] The term “0x0” is art-recognized and refers to a “=0” substituent. For example,

a cyclopentane susbsituted with an oxo group is cyclopentanone.

[00037] The symbol “ww ” indicates a point of attachment.
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[00038] The term “substituted” means that one or more hydrogens on the atoms of the
designated group are replaced with a selection from the indicated group, provided that the
atoms’ normal valencies under the existing circumstances are not exceeded, and that the
substitution results in a stable compound. Combinations of substituents and/or variables are
permissible only if such combinations result in stable compounds. The terms “stable
compound’ or “stable structure” refer to a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction mixture, and formulation into an

efficacious therapeutic agent.

[00039] When any substituent or variable occurs more than one time in any constituent
or the compound of the invention, its definition on each occurrence is independent of its

definition at every other occurrence, unless otherwise indicated.

[00040] It should also be noted that any carbon as well as heteroatom with unsatisfied
valences in the text, schemes, examples and tables herein is assumed to have the sufficient

number of hydrogen atom(s) to satisfy the valences.

[00041] One or more compounds of the invention may exist in unsolvated as well as
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the like,
and it is intended that the invention embrace both solvated and unsolvated forms. “Solvate”
means a physical association of a compound of this invention with one or more solvent
molecules. This physical association involves varying degrees of ionic and covalent bonding,
including hydrogen bonding. In certain instances the solvate will be capable of isolation, for
example when one or more solvent molecules are incorporated in the crystal lattice of the
crystalline solid. “Solvate” encompasses both solution-phase and isolatable solvates. Non-
limiting examples of suitable solvates include ethanolates, methanolates, and the like.

“Hydrate” is a solvate wherein the solvent molecule is H,O.

[00042] Certain compounds contained in compositions of the present invention may exist
in particular geometric or stereoisomeric forms. Further, certain compounds described herein
may be optically active. The present invention contemplates all such compounds, including
cis- and trans-isomers, R- and S-enantiomers, diasterecomers, (D)-isomers, (L)-isomers, the
racemic mixtures thereof, and other mixtures thereof, as falling within the scope of the
invention. The compounds may contain one or more stereogenic centers. For example,

asymmetric carbon atoms may be present in a substituent such as an alkyl group. All such
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isomers, as well as mixtures thereof, are intended to be included in this invention, such as, for
example, racemic mixtures, single enantiomers, diastereomeric mixtures and individual
diastereomers. Additional asymmetric centers may be present depending upon the nature of the
various substituents on the molecule. Each such asymmetric center will independently produce
two optical isomers, and it is intended that all of the possible optical isomers, diasterecomers in
mixtures, and pure or partially purified compounds are included within the ambit of this

invention.

[00043] Diastereomeric mixtures can be separated into their individual diastereomers on
the basis of their physical chemical differences by methods known to those skilled in the art,
such as, for example, by chromatography and/or fractional crystallization. Enantiomers can be
separated by converting the enantiomeric mixture into a diasterecomeric mixture by reaction
with an appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or
Mosher’s acid chloride), separating the diastereomers and converting (e.g., hydrolyzing) the
individual diastereomers to the corresponding pure enantiomers. Alternatively, a particular
enantiomer of a compound of the present invention may be prepared by asymmetric synthesis.
Still further, where the molecule contains a basic functional group (such as amino) or an acidic
functional group (such as carboxylic acid) diasterecomeric salts are formed with an appropriate
optically-active acid or base, followed by resolution of the diastereomers thus formed by
fractional crystallization or chromatographic means known in the art, and subsequent recovery

of the pure enantiomers.

[00044] Individual stereoisomers of the compounds of the invention may, for example,
be substantially free of other isomers, or may be admixed, for example, as racemates or with all
other, or other selected, stereoisomers. Chiral center(s) in a compound of the present invention
can have the S or R configuration as defined by the /UPAC 1974 Recommendations. Further,
to the extent a compound described herein may exist as a atropisomer (e.g., substituted biaryls),

all forms of such atropisomer are considered part of this invention.

[00045] As used herein, the terms “subject” and “patient” are used interchangeable and
refer to organisms to be treated by the methods of the present invention. Such organisms
preferably include, but are not limited to, mammals (e.g., murines, simians, equines, bovines,

porcines, canines, felines, and the like), and most preferably includes humans.
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[00046] The term “ECs(” is art-recognized and refers to the concentration of a compound

that is required to achieve 50% of the maximum possible activation of the target.

[00047] As used herein, the term “effective amount” refers to the amount of a compound
sufficient to effect beneficial or desired results (e.g., a therapeutic, ameliorative, inhibitory or
preventative result). An effective amount can be administered in one or more administrations,
applications or dosages and is not intended to be limited to a particular formulation or
administration route. As used herein, the term “treating” includes any effect, e.g., lessening,
reducing, modulating, ameliorating or eliminating, that results in the improvement of the

condition, disease, disorder, and the like, or ameliorating a symptom thereof.

[00048] As used herein, the term “pharmaceutical composition” refers to the
combination of an active agent with a carrier, inert or active, making the composition especially

suitable for diagnostic or therapeutic use in vivo or ex vivo.

[00049] As used herein, the term “pharmaceutically acceptable carrier” refers to any of
the standard pharmaceutical carriers, such as a phosphate buffered saline solution, water,
emulsions (e.g., such as an oil/water or water/oil emulsions), and various types of wetting
agents. The compositions also can include stabilizers and preservatives. For examples of
carriers, stabilizers and adjuvants, see e.g., Martin, Remington’s Pharmaceutical Sciences, 15th

Ed., Mack Publ. Co., Easton, PA [1975].

[00050] As used herein, the term “pharmaceutically acceptable salt” refers to any
pharmaceutically acceptable salt (e.g., acid or base) of a compound of the present invention
which, upon administration to a subject, is capable of providing a compound of this invention
or an active metabolite or residue thereof. As is known to those of skill in the art, “salts” of the
compounds of the present invention may be derived from inorganic or organic acids and bases.
Examples of acids include, but are not limited to, hydrochloric, hydrobromic, sulfuric, nitric,
perchloric, fumaric, maleic, phosphoric, glycolic, lactic, salicylic, succinic, toluene-p-sulfonic,
tartaric, acetic, citric, methanesulfonic, ethanesulfonic, formic, benzoic, malonic, naphthalene-
2-sulfonic, benzenesulfonic acid, and the like. Other acids, such as oxalic, while not in
themselves pharmaceutically acceptable, may be employed in the preparation of salts useful as
intermediates in obtaining the compounds of the invention and their pharmaceutically

acceptable acid addition salts.
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[00051] Examples of bases include, but are not limited to, alkali metals (e.g., sodium)
hydroxides, alkaline earth metals (e.g., magnesium), hydroxides, ammonia, and compounds of

formula NW,", wherein W is C;4 alkyl, and the like.

[00052] Examples of salts include, but are not limited to: acetate, adipate, alginate,
aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, citrate, camphorate,
camphorsulfonate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate,
fumarate, flucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, oxalate, palmoate, pectinate, persulfate,
phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, thiocyanate, tosylate (also
known as toluenesulfonate), undecanoate, and the like. Other examples of salts include anions
of the compounds of the present invention compounded with a suitable cation such as Na',
NH,', and NW," (wherein W is a C14 alkyl group), and the like. Further examples of salts
include, but are not limited to: ascorbate, borate, nitrate, phosphate, salicylate, and sulfate.
Further, acids which are generally considered suitable for the formation of pharmaceutically
useful salts from basic pharmaceutical compounds are discussed, for example, by P. Stahl ez
al., Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and Use. (2002)
Zurich: Wiley-VCH; S. Berge et al., Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P.
Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson et al., The Practice of
Medicinal Chemistry (1996), Academic Press, New York; and in The Orange Book (Food &
Drug Administration, Washington, D.C. on their website). These disclosures are incorporated

herein by reference.

[00053] Additional exemplary basic salts include, but are not limited to: ammonium
salts, alkali metal salts such as sodium, lithium, and potassium salts, alkaline earth metal salts
such as calcium and magnesium salts, salts with organic bases (for example, organic amines)
such as dicyclohexylamines, t-butyl amines, and salts with amino acids such as arginine, lysine
and the like. Basic nitrogen-containing groups may be quarternized with agents such as lower
alkyl halides (e.g., methyl, ethyl, and butyl chlorides, bromides and iodides), dialkyl sulfates
(e.g., dimethyl, diethyl, and dibutyl sulfates), long chain halides (e.g., decyl, lauryl, and stearyl
chlorides, bromides and iodides), aralkyl halides (e.g., benzyl and phenethyl bromides), and

others.
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[00054] For therapeutic use, salts of the compounds of the present invention are
contemplated as being pharmaceutically acceptable. However, salts of acids and bases that are
non-pharmaceutically acceptable may also find use, for example, in the preparation or

purification of a pharmaceutically acceptable compound.

[00055] In addition, when a compound of the invention contains both a basic moiety
(such as, but not limited to, a pyridine or imidazole) and an acidic moiety (such as, but not
limited to, a carboxylic acid) zwitterions (“inner salts”) may be formed. Such acidic and basic
salts used within the scope of the invention are pharmaceutically acceptable (i.e., non-toxic,
physiologically acceptable) salts. Such salts of the compounds of the invention may be formed,
for example, by reacting a compound of the invention with an amount of acid or base, such as
an equivalent amount, in a medium such as one in which the salt precipitates or in an aqueous

medium followed by lyophilization.

[00056] The present invention includes the compounds of the invention in all their
isolated forms (such as any solvates, hydrates, stereoisomers, and tautomers thereof). Further,
the invention includes compounds in which one or more of the atoms may be artificially
enriched in a particular isotope having the same atomic number, but an atomic mass or mass
number different from the atomic mass or mass number predominantly found in nature. The
present invention is meant to include all suitable isotopic variations of the compounds of the
invention. For example, different isotopic forms of hydrogen (H) include protium ("H) and
deuterium (*H). Protium is the predominant hydrogen isotope found in nature. Enriching for
deuterium may afford certain therapeutic advantages, such as increasing in vivo half-life or
reducing dosage requirements, or may provide a compound useful as a standard for
characterization of biological samples. Isotopically-enriched compounds can be prepared
without undue experimentation by conventional techniques known to those skilled in the art or
by processes analogous to those described in the Schemes and Examples herein using

appropriate isotopically-enriched reagents and/or intermediates.

[00057] Throughout the description, where compositions are described as having,
including, or comprising specific components, or where processes and methods are described as
having, including, or comprising specific steps, it is contemplated that, additionally, there are

compositions of the present invention that consist essentially of, or consist of, the recited



10

15

20

WO 2015/171610 PCT/US2015/029240

-15-
components, and that there are processes and methods according to the present invention that
consist essentially of, or consist of, the recited processing steps.

[00058] The terms “a” and “an” as used herein mean “one or more” and include the

plural unless the context is inappropriate.

[00059] The abbreviation “THF” is art-recognized and refers to tetrahydrofuran. The
abbreviation “DCM” is art-recognized and refers to dichloromethane. The abbreviation
“DMF” is art-recognized and refers to dimethylformamide. The abbreviation “DMA” is art-
recognized and refers to dimethylacetamide. The abbreviation “EDTA” is art-recognized and
refers to ethylenediaminetetraacetic acid. The abbreviation “TFA™ is art-recognized and refers

to trifluoroacetic acid.
[00060] As a general matter, compositions specifying a percentage are by weight unless
otherwise specified.

I. Tetrahydroquinolinyl and Related Compounds

[00061] The invention provides tetrahydroquinoline sulfonamide compounds,
tetrahydronaphthalene sulfonyl compounds, and related compounds (collectively
“tetrahydroquinolinyl and related compounds”). Exemplary compounds are described in the
following sections, along with exemplary procedures for making the compounds. Additional

exemplary compounds and synthetic procedures are described in the Examples.
Part I: Tetrahydroquinoline Sulfonamide and Related Compounds

[00062] One aspect of the invention provides a compound represented by Formula I:

O
[l
0=S R%),
& (-
Z N
Xq _(RZB)
¢ Aon
(R1)< Y RZA
@

or a pharmaceutically acceptable salt thereof; wherein:

A is phenylene, 5-6 membered heteroarylene, or Cs_ ¢ heterocycloalkylene;
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R! represents independently for each occurrence halogen, C; ¢alkyl, C; ¢ haloalkyl, or

Cs.¢cycloalkyl;
R** is one of the following:

hydrogen, C,.¢alkyl, C,.3 haloalkyl, Cs cycloalkyl, -(C.¢ alkylene)-(Cs.¢ cycloalkyl), -O-(C,.¢
alkylene)-CO,R*, -O-(C, alkylene)-C(O)-(C ¢ alkyl), -N(R*)-(C,6 alkylene)-CO,R?,

or —N(R4)—(C1_6 alkylene)-C(O)-(Cy_¢alkyl), wherein the C,¢alkyl, Cs¢ cycloalkyl, and C;
alkylene are optionally substituted with 1 or 2 substituents independently selected from the
group consisting of -CO,R*, -C(O)N(R*)(R?), -C(0)-N(R*)~(C,_4 alkylene)-CO,R?, -
N(R*)C(O)R?, -CN, halogen, hydroxyl, C,.¢alkoxy, C,.¢ haloalkoxy, C .

haloalkyl, -N(R*)(R®), -N(RY)C(O)N(R*)(R®), -N(RH)CO:R’, -N(R*)S(0),R’,

and -N(RH)S(0),N(R*)(R®); or

-COsR*, -N(RHC(0)R?, -N(RHCO,R?, -N(RHC(O)N(R*)(R?), -N(RH)C(O)N(R*)(heteroaryl), -
N(RHS(0)R’, -N(R*)(R?), or -OH;

R?Bis C alkyl, C;_3haloalkyl, or fluoro;

R’ represents independently for each occurrence hydrogen, C, ¢ haloalkyl, halogen,
hydroxyl, Ci.salkyl, Cs.6 cycloalkyl, C.¢alkoxy, C,.¢haloalkoxy, -N(R*)(R?®), -O-(C¢
hydroxyalkyl), or -O-(C ¢ alkylene)-CO,R*; or two vicinal occurrences of R* are taken together

with intervening atoms to form a 4-6 membered ring;

R* and R’ each represent independently for each occurrence hydrogen, C,alkyl, or Cs.¢
cycloalkyl; or an occurrence of R* and R’ attached to the same nitrogen atom are taken together

with the nitrogen atom to which they are attached to form a 3-8 membered heterocyclic ring;

R and R each represent independently for each occurrence hydrogen, fluoro, or Cyg
alkyl, or R® and R are taken together with the carbon atom to which they are attached to form a
3-6 membered carbocyclic ring; or R®and a vicinal occurrence of R*® are taken together to

form a bond;

R® represents independently for each occurrence Cyg alkyl, Cs.¢ cycloalkyl, -(Ci.¢
alkylene)-(Cs.6 cycloalkyl), or aryl, each of which is optionally substituted with 1, 2, or 3
substituents independently selected from the group consisting of halogen, hydroxyl, or -CO,R*;

or R%is -CO,R*:
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R’ represents independently for each occurrence C_¢alkyl, Cs. cycloalkyl, -(C,.¢

alkylene)-(Cs.¢ cycloalkyl), C, haloalkyl, or C;_¢ hydroxyalkyl;
X is one of the following:

-O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic
carbocyclyl), -O-(Cy.¢ alkylene)-(Cs.¢ cycloalkyl), -O-(Cs.¢ cycloalkyl), -N(R*)-aralkyl, -N(R*)-
phenyl, —N(R4)—(partially unsaturated bicyclic carbocyclyl), or —N(R4)—(C1_6 alkylene)-(Cs
cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents independently
selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs.¢cycloalkyl, C,
alkoxy, C,.¢ haloalkoxy, -S-(C,.¢ alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

-S-aralkyl, -S-heteroaralkyl, -S-pheny]l, -S-heteroaryl, -S-(partially unsaturated bicyclic
carbocyclyl), -S-(C;¢ alkylene)-(Cs.¢ cycloalkyl), or -S-(Cs_¢ cycloalkyl), each of which is
optionally substituted with 1, 2, or 3 substituents independently selected from the group
consisting of halogen, Ci.¢ haloalkyl, Ci.salkyl, Cs.¢cycloalkyl, Ci.s alkoxy, Ci.s
haloalkoxy, -S-(Cy.¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

-(Cy¢ alkenylene)-phenyl, -(C,.¢ alkenylene)-heteroaryl, -(C,.¢ alkenylene)-(partially
unsaturated 8-10 membered bicyclic ring containing 0-3 heteroatoms), -(C;.¢ alkylene)-

phenyl, -(C,.¢ alkylene)-heteroaryl, -(C,_¢ alkylene)-(partially unsaturated bicyclic heterocyclyl),
-(C,.¢alkylene)-(partially unsaturated bicyclic oxo-heterocyclyl), -(Cy¢ alkylene)-(C3-Cg
cycloalkyl), -(5-6 membered heterocycloalkylene)-phenyl, or -(Cs_¢ cycloalkylene)-phenyl,
each of which is optionally substituted with 1, 2, or 3 substituents independently selected from
the group consisting of halogen, C,.¢ haloalkyl, C,.alkyl, Cs¢cycloalkyl, C,.¢alkoxy, C;.¢
haloalkoxy, -S-(C,.¢ alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

-(Cy¢alkenylene)-(C; ¢ alkyl), -(C,.¢ alkenylene)-(Cs.¢ cycloalkyl), or

R4

=

§_(C°'C4 alkylene) , each of which is optionally substituted with 1, 2, or 3 substituents

independently selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs
cycloalkyl, C,.¢ alkoxy, C.¢ haloalkoxy, -S-(C s alkyl), hydroxyl, cyano, -CO,R*, and -SO,R’,
wherein A* is a 5-8 membered, partially saturated carbocyclic or heterocyclic ring; or

-(Ci6 alkylene)—Zl or -(Cyoe alkenylene)—Z', wherein Z! is -O-aralkyl, -O-heteroaralkyl, -O-
phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C,¢ alkylene)-(Cs.6



10

15

20

25

30

WO 2015/171610 PCT/US2015/029240

~18 -

cycloalkyl), -O-(C. cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-(partially unsaturated
bicyclic carbocyclyl), -N(R*)-(C.¢ alkylene)-(Cs.¢ cycloalkyl), or -N(R*)-(Cs.¢ cycloalkyl), each
of which is optionally substituted with 1, 2, or 3 substituents independently selected from the
group consisting of halogen, C; ¢ haloalkyl, C;_¢alkyl, C;.¢cycloalkyl, C,¢alkoxy, Ci
haloalkoxy, -S-(Cy.¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

Y is -C(R®)(R")-, -O-, -C(O)-, or -S(0),-;
m and p each represent independently for each occurrence 0, 1, or 2; and
nis 1, 2, or 3.
[00063] In certain embodiments, A is phenylene or 5-6 membered heteroarylene.

[00064] In certain embodiments, R' represents independently for each occurrence
halogen or C; galkyl. In certain other embodiments, R'is fluoro, chloro, methyl, or

trifluoromethyl.

[00065] In certain embodiments, R** is C.¢ alkyl substituted with 1 or 2 substituents
independently selected from the group consisting of -CO,R*, -C(O)N(R*)(R?), -C(O)-N(R*)-
(Ci.4 alkylene)-CO,R?, -N(R*)C(O)R?, -CN, halogen, hydroxyl, Cy.¢ alkoxy, C,.¢ haloalkoxy,
C1.6 haloalkyl, -N(R*(R®), -N(RH)C(O)N(R*)(R’), -N(RH)CO,R®, -N(R*)S(0),R’,

and -N(RH)S(0),N(R*}(R?). In certain other embodiments, R** is C, alkyl substituted

by —C(O)N(R4)(R5), where R* and R’ are taken together with the nitrogen atom to which they
are attached to form a 3-8 membered heterocyclic ring substituted with 1, 2, or 3 substituents
independently selected from the group consisting of C,_ haloalkyl, C¢alkyl, and -CO,R"?,
where R' is hydrogen or C,.¢alkyl.

[00066] In certain embodiments, R® represents independently for each occurrence
hydrogen, C,. haloalkyl, halogen, hydroxyl, C,.¢alkyl, Cs.4 cycloalkyl, C,.¢alkoxy, or C,.
haloalkoxy.

[00067] In certain embodiments, R* and R® each represent independently for each
occurrence hydrogen, C; ¢ alkyl, or C;.¢cycloalkyl; or an occurrence of R* and R’ attached to
the same nitrogen atom are taken together with the nitrogen atom to which they are attached to
form a 3-8 membered heterocyclic ring, wherein the heterocyclic ring is substituted with 1, 2,
or 3 substituents independently selected from the group consisting of halogen, C;_¢ haloalkyl,

Ci.salkyl, Cs¢cycloalkyl, Cy.¢alkoxy, Ci.¢ haloalkoxy, hydroxyl, cyano, oxo, -CO,R'®, -
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C(O)R?, -SO,R’, -N(R')C(O)R', and -C(O)N(R')(R'"); wherein R'® and R"! each represent
independently for each occurrence hydrogen or Cygalkyl, or R'® and R'" are taken together
with the carbon atom to which they are attached to form a 3-6 membered carbocyclic ring; and
R" is C\_salkyl, Cs6 cycloalkyl, -(Cy.¢ alkylene)-(Cs. cycloalkyl), or aryl, each of which is
optionally substituted with 1, 2, or 3 substituents independently selected from the group
consisting of halogen, hydroxyl, or -CO,R". In certain other embodiments, R* and R’ are
taken together with the nitrogen atom to which they are attached to form a 3-8 membered
heterocyclic ring substituted with 1, 2, or 3 substituents independently selected from the group

consisting of Cy ¢ haloalkyl, C, ¢alkyl, and —COZRIO, where R is hydrogen or C; ¢ alkyl.

[00068] In certain embodiments, X is -O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-
heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C; ¢ alkylene)-(Cs
cycloalkyl), -O-(Cs. cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-(partially unsaturated
bicyclic carbocyclyl), or -N(R*)-(Cy.s alkylene)-(Cs.s cycloalkyl), each of which is optionally
substituted with 1, 2, or 3 substituents independently selected from the group consisting of
halogen, C;_¢ haloalkyl, C, ¢ alkyl, Cs¢cycloalkyl, Ci¢alkoxy, C,.¢haloalkoxy, -S-(C;.¢alkyl),
hydroxyl, cyano, -C(O)R’, and -SO,R’.

[00069] In certain embodiments, X is -S-aralkyl, -S-heteroaralkyl, -S-phenyl, -S-
heteroaryl, -S-(partially unsaturated bicyclic carbocyclyl), -S-(C,_¢ alkylene)-(C;.¢ cycloalkyl),
or -S-(Cs.¢ cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, C;_¢ haloalkyl, C,.¢alkyl, Cs
cycloalkyl, Cy ¢ alkoxy, C;_¢ haloalkoxy, -S-(C;_¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’.

[00070] In certain embodiments, X is -(C,.¢ alkenylene)-phenyl, -(C,.¢ alkenylene)-
heteroaryl, -(C,.¢ alkenylene)-(partially unsaturated 8-10 membered bicyclic ring containing 0-3
heteroatoms), -(C,_¢ alkylene)-phenyl, -(Cy_¢ alkylene)-heteroaryl, -(C;_¢ alkylene)-(partially
unsaturated bicyclic heterocyclyl), -(C,_¢ alkylene)-(partially unsaturated bicyclic oxo-
heterocyclyl), -(C;_¢ alkylene)-(Cs-Cg cycloalkyl), -(5-6 membered heterocycloalkylene)-
phenyl, or -(Cs.¢cycloalkylene)-phenyl, each of which is optionally substituted with 1, 2, or 3
substituents independently selected from the group consisting of halogen, Ci.¢ haloalkyl, Ci.¢
alkyl, Cs¢cycloalkyl, C, ¢ alkoxy, Cy_¢haloalkoxy, -S-(C, ¢ alkyl), hydroxyl, cyano, -C(O)R’,
and -SO,R’.
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[00071] In certain embodiments, X is -(C, ¢ alkenylene)-(C,_¢ alkyl), -(C,.¢ alkenylene)-
—®

(Cs.scycloalkyl), or £—(Co:Cs alkylene) , each of which is optionally substituted with

1, 2, or 3 substituents independently selected from the group consisting of halogen, C;¢
haloalkyl, C;¢alkyl, C;¢cycloalkyl, C, ¢alkoxy, Ci¢haloalkoxy, -S-(C,_¢alkyl), hydroxyl,
cyano, —C(O)Rg, and —SOzRg, wherein A* is a 5-8 membered, partially saturated carbocyclic or

heterocyclic ring.

[00072] In certain embodiments, X is -(C.¢ alkylene)—Zl or -(Cys alkenylene)—Zl,
wherein Z' is -O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated
bicyclic carbocyclyl), -O-(Cy6 alkylene)-(Cs.¢ cycloalkyl), -O-(Ca. cycloalkyl), -N(R*)-
aralkyl, —N(R4)—phenyl, —N(R4)—(partially unsaturated bicyclic carbocyclyl), NRH-(Ci1s
alkylene)-(C;.¢ cycloalkyl), or NRH~(Cas cycloalkyl), each of which is optionally substituted
with 1, 2, or 3 substituents independently selected from the group consisting of halogen, C,.¢
haloalkyl, C;¢alkyl, C;¢cycloalkyl, C, ¢alkoxy, Ci¢haloalkoxy, -S-(C,_¢alkyl), hydroxyl,
cyano, —C(O)Rg, and -SO,R’.

[00073] In certain embodiments, X is attached at the meta or para position on the phenyl
group relative to variable Y. In certain embodiments, X is attached on the phenyl at the

position located para to group Y.

[00074] In certain embodiments, Y is -C(R®)(R")-. In certain other embodiments, Y
is -O-. In yet other embodiments, Y is -S(O),-.

[00075] The definitions of variables in Formula I above encompass multiple chemical
groups. The application contemplates embodiments where, for example, 1) the definition of a
variable is a single chemical group selected from those chemical groups set forth above, ii) the
definition of a variable is a collection of two or more of the chemical groups selected from
those set forth above, and iii) the compound is defined by a combination of variables in which
the variables are defined by (i) or (ii), e.g., such as where A is phenylene and R is selected

from the group consisting of C,.¢ haloalkyl, halogen, hydroxyl, and C,.¢alkyl.
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[00076] Another aspect of the invention provides a compound represented by Formula I-

1:

(I-1)
or a pharmaceutically acceptable salt thereof; wherein:
A is phenylene, 5-6 membered heteroarylene, or Cs_ ¢ heterocycloalkylene;

R! represents independently for each occurrence halogen, C; ¢alkyl, C; ¢ haloalkyl, or

Cs.gcycloalkyl;

R** is hydrogen, Cy.galkyl, Cs.6 cycloalkyl, -O-(Cy.¢alkylene)-CO,R*, -O-(C\6
alkylene)-C(O)-(Cygalkyl), -N(R*)-(Cy6 alkylene)-CO,R?, or -N(R*)-(C s alkylene)-C(O)-(C ¢
alkyl), wherein the C,¢alkyl, Cs¢ cycloalkyl, and C,_¢ alkylene are optionally substituted with
1 or 2 substituents independently selected from the group consisting
of —C02R4, —N(R4)C(O)(C1_6 alkyl), -CN, halogen, hydroxyl, C,_¢ alkoxy, C;_¢haloalkoxy, C;¢
haloalkyl, -N(R*)(R®), -N(R*)C(O)N(R*)(R?), -N(R*)CO,-(C ¢ alkyl), -N(RHS(0),-(C .6 alkyl),
and -N(RH)S(0),N(R*)(R?); or R* is -CO,R* or -N(R*)C(O)(C s alkyl);

R?Bis Cp alkyl or C, 3 haloalky];

R’ represents independently for each occurrence hydrogen, C; ¢ haloalkyl, halogen,
hydroxyl, C;¢alkyl, C, ¢alkoxy, Cy¢haloalkoxy, or -O-(C; ¢ alkylene)-OH; or two vicinal

occurrences of R? are taken together with intervening atoms to form a 4-6 membered ring;

R* and R’ each represent independently for each occurrence hydrogen, Calkyl, or Cs.¢
cycloalkyl; or an occurrence of R* and R attached to the same nitrogen atom are taken together

with the nitrogen atom to which they are attached to form a 3-7 membered heterocyclic ring;

R®and R’ each represent independently for each occurrence hydrogen or C,.¢alkyl, or
R®and R are taken together with the carbon atom to which they are attached to form a 3-6

membered carbocyclic ring; or R®and R** are taken together to form a bond;
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X is one of the following:

-O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic
carbocyclyl), -O-(Cy.¢ alkylene)-(Cs.¢ cycloalkyl), -O-(Cs.¢ cycloalkyl), -N(R*)-aralkyl, -N(R*)-
phenyl, -N(R*)-(partially unsaturated bicyclic carbocyclyl), or -N(R*)-(C,.¢ alkylene)-(Cs.¢
cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents independently
selected from the group consisting of halogen, C,.¢ haloalkyl, C,.¢alkyl, Cs.¢cycloalkyl, C,
alkoxy, C;_¢ haloalkoxy, hydroxyl, and cyano;

-(Cy.¢ alkenylene)-phenyl, -(C,.¢ alkenylene)-heteroaryl, -(Cy_¢ alkylene)-phenyl, -(Cy
alkylene)-heteroaryl, -(Cy_¢ alkylene)-(partially unsaturated bicyclic heterocyclyl), -(Cy¢
alkylene)-(partially unsaturated bicyclic oxo-heterocyclyl), -(5-6 membered
heterocycloalkylene)-phenyl, or -(Cs.¢ cycloalkylene)-phenyl, each of which is optionally
substituted with 1, 2, or 3 substituents independently selected from the group consisting of
halogen, C;¢ haloalkyl, C, ¢ alkyl, Cs¢cycloalkyl, Ci¢alkoxy, C;.¢haloalkoxy, hydroxyl, and
cyano; or
-(Ci6 alkylene)—Zl or -(Cye alkenylene)—Z', wherein Z! is -O-aralkyl, -O-heteroaralkyl, -O-
phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C, ¢ alkylene)-(Cs.6
cycloalkyl), -O-(Cs. cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-(partially unsaturated
bicyclic carbocyclyl), -N(R*)-(C.¢ alkylene)-(Cs.¢ cycloalkyl), or -N(R*)-(Cs.¢ cycloalkyl), each
of which is optionally substituted with 1, 2, or 3 substituents independently selected from the
group consisting of halogen, C,.¢ haloalkyl, C;.¢ alkyl, Cs.¢cycloalkyl, Cisalkoxy, Ci.¢
haloalkoxy, hydroxyl, and cyano;

Y is -C(R®)(R")-, -O-, -C(O)-, or -S(0),-;

m and p each represent independently for each occurrence 0, 1, or 2; and

nis 1, 2, or 3.

[00077] In certain embodiments, A is phenylene or 5-6 membered heteroarylene.

[00078] In certain embodiments, R' represents independently for each occurrence

halogen or C;_galkyl.
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[00079] In certain embodiments, X is attached at the meta or para position on the phenyl
group relative to variable Y. In certain embodiments, X is attached on the phenyl at the

position located para to group Y.

[00080] In certain embodiments, Y is -C(R®)(R7)-. In certain other embodiments, Y
is -O-. In yet other embodiments, Y is -S(O),-.

[00081] The definitions of variables in Formula I-1 above encompass multiple chemical
groups. The application contemplates embodiments where, for example, 1) the definition of a
variable is a single chemical group selected from those chemical groups set forth above, ii) the
definition of a variable is a collection of two or more of the chemical groups selected from
those set forth above, and iii) the compound is defined by a combination of variables in which
the variables are defined by (i) or (ii), e.g., such as where A is phenylene and R is selected

from the group consisting of C,.¢ haloalkyl, halogen, hydroxyl, and C,¢alkyl.

[00082] Another aspect of the invention provides a compound represented by Formula I-

2:

X_/ | l(RZB)
k\\ )\ )
(R1)< Y RZA
(I-2)

or a pharmaceutically acceptable salt thereof; wherein:
A is phenylene, 5-6 membered heteroarylene, or Cs.¢ heterocycloalkylene;

R! represents independently for each occurrence halogen, C; ¢alkyl, C; ¢ haloalkyl, or

Cs.scycloalkyl;

R** is hydrogen, Cy.salkyl, Cs6 cycloalkyl, -O-(Cy.salkylene)-CO,R*, -O-(C,6
alkylene)-C(O)-(Cygalkyl), -N(R*)-(Cy alkylene)-CO,R?, or -N(R*)-(C s alkylene)-C(O)-(C¢
alkyl), wherein the C,¢alkyl, Cs¢ cycloalkyl, and C,_¢alkylene are optionally substituted with
1 or 2 substituents independently selected from the group consisting

of -CO,R?, -N(RHC(0)(C s alkyl), -CN, halogen, hydroxyl, C,.¢ alkoxy, C,.¢ haloalkoxy, C.s
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haloalkyl, -N(R*)(R®), -N(R*)C(O)N(R*)(R?), -N(R*)CO,-(C ¢ alkyl), -N(RHS(0),-(C 1.6 alkyl),
and -N(R)S(0),N(R*)(R’); or R** is -CO,R* or -N(R"C(O)(C s alkyl);

R is Cy.¢alkyl or Cy 3 haloalky];

R’ represents independently for each occurrence hydrogen, C;_¢ haloalkyl, halogen,
hydroxyl, C;¢alkyl, C, ¢alkoxy, Cy¢haloalkoxy, or -O-(C; ¢ alkylene)-OH; or two vicinal

occurrences of R* are taken together with intervening atoms to form a 4-6 membered ring;

R* and R’ each represent independently for each occurrence hydrogen, Calkyl, or Cs.¢
cycloalkyl; or an occurrence of R* and R attached to the same nitrogen atom are taken together

with the nitrogen atom to which they are attached to form a 3-7 membered heterocyclic ring;

R®and R’ each represent independently for each occurrence hydrogen or Cy.¢alkyl, or
R®and R are taken together with the carbon atom to which they are attached to form a 3-6
membered carbocyclic ring; or RCand a vicinal occurrence of R*® are taken together to form a

bond;
X is one of the following:

-O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic
carbocyclyl), -O-(Cy.¢ alkylene)-(Ca.s cycloalkyl), -O-(Cs.s cycloalkyl), -N(R*)-aralkyl, -N(R*)-
phenyl, —N(R4)—(partially unsaturated bicyclic carbocyclyl), or —N(R4)—(C1_6 alkylene)-(Cs.
cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents independently
selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs.¢cycloalkyl, C,
alkoxy, C;_¢ haloalkoxy, hydroxyl, and cyano;

-(Cy.¢ alkenylene)-phenyl, -(Cs.¢ alkenylene)-heteroaryl, -(C,.¢ alkylene)-phenyl, -(Ci.¢
alkylene)-heteroaryl, -(C,_¢ alkylene)-(partially unsaturated bicyclic heterocyclyl), -(Ci
alkylene)-(partially unsaturated bicyclic oxo-heterocyclyl), -(5-6 membered
heterocycloalkylene)-phenyl, or -(Cs.¢ cycloalkylene)-phenyl, each of which is optionally
substituted with 1, 2, or 3 substituents independently selected from the group consisting of
halogen, C;¢ haloalkyl, C, ¢ alkyl, Cs¢cycloalkyl, Ci¢alkoxy, C;.¢haloalkoxy, hydroxyl, and
cyano; or

-(Cysalkylene)-Z' or -(C,.s alkenylene)-Z', wherein Z' is -O-aralkyl, -O-heteroaralkyl, -O-

phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C, ¢ alkylene)-(Cs.6
cycloalkyl), -O-(Cs. cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-(partially unsaturated
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bicyclic carbocyclyl), -N(R*)-(C.¢ alkylene)-(Cs.¢ cycloalkyl), or -N(R*)-(Cs.¢ cycloalkyl), each
of which is optionally substituted with 1, 2, or 3 substituents independently selected from the
group consisting of halogen, C, ¢ haloalkyl, C;.¢alkyl, Cs.¢cycloalkyl, Ci¢alkoxy, Ci.¢
haloalkoxy, hydroxyl, and cyano;

Y is -C(R®)(R")-, -O-, -C(O)-, or -S(0),-;
m and p each represent independently for each occurrence 0, 1, or 2; and
nis 1, 2, or 3.
[00083] In certain embodiments, A is phenylene or 5-6 membered heteroarylene.

[00084] In certain embodiments, R' represents independently for each occurrence

halogen or C;_galkyl.

[00085] In certain embodiments, Y is -C(R®)(R")-. In certain other embodiments, Y
is -O-. In yet other embodiments, Y is -S(O),-.

[00086] The definitions of variables in Formula I-2 above encompass multiple chemical
groups. The application contemplates embodiments where, for example, 1) the definition of a
variable is a single chemical group selected from those chemical groups set forth above, ii) the
definition of a variable is a collection of two or more of the chemical groups selected from
those set forth above, and iii) the compound is defined by a combination of variables in which
the variables are defined by (i) or (ii), e.g., such as where A is phenylene and R is selected

from the group consisting of Ci.¢ haloalkyl, halogen, hydroxyl, and C,.¢ alkyl.

[00087] Another aspect of the invention provides a compound represented by Formula I-

A:

(I-A)
or a pharmaceutically acceptable salt thereof; wherein:

A is phenylene or a 5-6 membered heteroarylene;
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R! represents independently for each occurrence halogen, Cy.alkyl, or Cs.¢ cycloalkyl;

R is hydrogen, C; ¢alkyl or C;¢ cycloalkyl, wherein the C; ¢ alkyl or C;_¢ cycloalkyl
are optionally substituted with 1 or 2 substituents independently selected from the group
consisting of -CO,R*, -N(R*)C(O)(C,.¢alkyl), -CN, halogen, hydroxyl, C.¢alkoxy, C,.s
haloalkoxy, C.¢ haloalkyl, and -N(R*}(R®); or R** is -CO,R* or -N(R*)C(O)(C,.¢ alkyl);

R?Bis Cy.¢alkyl or Cy 3 haloalky];

R’ represents independently for each occurrence hydrogen, C, ¢ haloalkyl, halogen,
hydroxyl, C;¢alkyl, C, ¢alkoxy, Cy¢haloalkoxy, or -O-(C; ¢ alkylene)-OH; or two vicinal

occurrences of R? are taken together with intervening atoms to form a 4-6 membered ring;

R* and R’ each represent independently for each occurrence hydrogen, C,alkyl, or Cs.¢
cycloalkyl; or an occurrence of R* and R” attached to the same nitrogen atom are taken together

with the nitrogen atom to which they are attached to form a 3-7 membered heterocyclic ring;

R®and R’ each represent independently for each occurrence hydrogen or Cy.salkyl, or
R®and R are taken together with the carbon atom to which they are attached to form a 3-6

membered carbocyclic ring; or R®and R** are taken together to form a bond;
X is one of the following:

-O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic
carbocyclyl), -O-(Cy6 alkylene)-(Cs.¢ cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-
(partially unsaturated bicyclic carbocyclyl), or N(RH-(C16 alkylene)-(Cs.¢ cycloalkyl), each of
which is optionally substituted with 1, 2, or 3 substituents independently selected from the
group consisting of halogen, C.¢ haloalkyl, C;.¢alkyl, Cs.¢cycloalkyl, Ci.¢ alkoxy, and Ci.s
haloalkoxy;

-(Cy¢ alkenylene)-phenyl, -(C,.¢ alkenylene)-heteroaryl, -(Cy_¢ alkylene)-phenyl, -(Cy
alkylene)-heteroaryl, -(Ci.¢ alkylene)-(partially unsaturated bicyclic heterocyclyl), -(Ci.¢
alkylene)-(partially unsaturated bicyclic oxo-heterocyclyl), or -(5-6 membered
heterocycloalkylene)-phenyl, each of which is optionally substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs
cycloalkyl, C,¢alkoxy, and C,_¢ haloalkoxy; or
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-(Ci6 alkylene)—Zl or -(Cre alkenylene)—Z', wherein Z' is -O-aralkyl, -O-heteroaralkyl, -O-
phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C,¢ alkylene)-(Cs.6
cycloalkyl), -O-(Cas cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-(partially unsaturated
bicyclic carbocyclyl), or -N(R*)-(Cy.¢ alkylene)-(Cs.¢ cycloalkyl), each of which is optionally
substituted with 1, 2, or 3 substituents independently selected from the group consisting of

halogen, C;¢ haloalkyl, C, ¢alkyl, Cs¢cycloalkyl, Ci¢alkoxy, and C, ¢ haloalkoxy;
Y is -C(R®)(R)-, -O-, or -C(O)-;
m and p are independently 0, 1, or 2; and
nis 1, 2, or 3.

[00088] In certain embodiments, A is phenylene. In certain other embodiments, A is a 5-

6 membered heteroarylene. In yet other embodiments, -A-(R%), is one of the following:
NY N N N N
B N N NN R3 NT'\_p3 = 3 = 3
QR O%XﬁR <\/‘§27R N\/e; R Cl\ll/\/ei R
Y -~ ~ Y s In

R
RI

R

yet other embodiments, -A-(R%), is ~nan

[00089] In certain embodiments, R' represents independently for each occurrence

halogen, methyl, or cyclopropyl.

[00090] In certain embodiments, R** is C,. alkyl optionally substituted with 1 or 2
substituents independently selected from the group consisting of -CO,R*, -N(RY)C(O)(C\¢
alkyl), -CN, halogen, hydroxyl, Cy_¢alkoxy, C;¢haloalkoxy, and NR*R?). In certain other
embodiments, R** is Cy_¢ alkyl substituted with 1 or 2 substituents independently selected from
the group consisting of -CO,R*, -N(R*C(O)(C,.salkyl), -CN, hydroxyl, and C,.salkoxy. In

certain other embodiments, R** is -CO,R*.

[00091] In certain embodiments, R*® is Cy.¢ alkyl. In certain embodiments, R is

methyl.

[00092] In certain embodiments, n is 1. In certain other embodiments, nis 1 or 2.
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[00093] In certain embodiments, R® represents independently for each occurrence Ci6
haloalkyl, halogen, C, ¢ alkyl, Cy ¢alkoxy, or -O-(C;¢alkylene)-OH. In certain other
embodiments, R%is trifluoromethyl, fluoro, chloro, or methoxy. In certain other embodiments,

R is trifluoromethyl.

[00094] In certain embodiments, R* and R® each represent independently for each

occurrence hydrogen or Cy ¢ alkyl.

[00095] In certain embodiments, X is -O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-
heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C,.¢ alkylene)-(Cs¢

cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-(partially unsaturated bicyclic carbocyclyl),
or —N(R4)—(C1_6 alkylene)-(Cs.¢ cycloalkyl), each of which is optionally substituted with 1, 2, or
3 substituents independently selected from the group consisting of halogen, C,.¢ haloalkyl, C;¢
alkyl, Cs.¢cycloalkyl, C,.¢ alkoxy, and C,.¢haloalkoxy. In certain other embodiments, X is -O-
aralkyl, -O-phenyl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C,¢ alkylene)-(Cs.6
cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-(partially unsaturated bicyclic carbocyclyl),
or -N(R*)-(C,.¢ alkylene)-(Cs.¢ cycloalkyl), each of which is optionally substituted with 1, 2, or
3 substituents independently selected from the group consisting of halogen, C,.¢ haloalkyl, C;¢
alkyl, Cs.¢cycloalkyl, C,.¢alkoxy, and C,.¢haloalkoxy. In certain other embodiments, X is -O-
aralkyl or -N(R*)-aralkyl, each of which is optionally substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs
cycloalkyl, Cy ¢ alkoxy, and C, ¢ haloalkoxy. In certain other embodiments, X is -O-(C;¢
alkylene)-phenyl or -N(R*)-(C ¢ alkylene)-phenyl, each of which is substituted with 1, 2, or 3
substituents independently selected from the group consisting of halogen, C,_¢ haloalkyl, C,.¢
alkyl, Cs.¢cycloalkyl, C,.¢alkoxy, and C,.¢ haloalkoxy, where at least one substituent is present
at the ortho position on the phenyl group in variable X. In certain other embodiments, X is -O-
benzyl or -N(R*)-benzyl, each of which is substituted with 1 or 2 substituents independently

selected from the group consisting of chloro, bromo, and fluoro.

[00096] In certain embodiments, X is -(C,.¢ alkenylene)-phenyl, -(C,.¢ alkenylene)-
heteroaryl, -(C;.¢ alkylene)-phenyl, -(Cj.¢ alkylene)-heteroaryl, -(C;.¢ alkylene)-(partially
unsaturated bicyclic heterocyclyl), -(C,_¢ alkylene)-(partially unsaturated bicyclic oxo-
heterocyclyl), or -(5-6 membered heterocycloalkylene)-phenyl, each of which is optionally

substituted with 1, 2, or 3 substituents independently selected from the group consisting of
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halogen, C,_ haloalkyl, C,.¢alkyl, Cs.¢cycloalkyl, C,.¢alkoxy, and C,.¢haloalkoxy. In certain
other embodiments, X is -(C,.¢ alkenylene)-phenyl, -(C,_¢ alkylene)-phenyl, -(C,_¢ alkylene)-
heteroaryl, -(Ci.¢ alkylene)-(partially unsaturated bicyclic heterocyclyl), -(Ci.¢ alkylene)-
(partially unsaturated bicyclic oxo-heterocyclyl), or -(5-6 membered heterocycloalkylene)-
phenyl, each of which is optionally substituted with 1, 2, or 3 substituents independently
selected from the group consisting of halogen, C,.¢ haloalkyl, C,.¢alkyl, Cs.¢cycloalkyl, C,
alkoxy, and C;_¢ haloalkoxy. In certain other embodiments, X is -(C,¢ alkenylene)-

phenyl, -(C, ¢ alkylene)-phenyl, or -(C, ¢ alkylene)-heteroaryl), each of which is optionally
substituted with 1, 2, or 3 substituents independently selected from the group consisting of

halogen, Ci.6 haloalkyl, Ci.¢ alkyl, Cs.scycloalkyl, Ci.¢alkoxy, and C,.¢ haloalkoxy.

[00097] In certain embodiments, X is -(C,_¢ alkylene)-Z' or -(C,.¢ alkenylene)-Z',
wherein Z' is -O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated
bicyclic carbocyclyl), -O-(C\. alkylene)-(Ca.¢ cycloalkyl), -O-(Ca.s cycloalkyl), -N(R*)-
aralkyl, -N(R4)-phenyl, -N(R4)-(partially unsaturated bicyclic carbocyclyl), or NRH~(Cy
alkylene)-(Cs.¢ cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, C,_¢ haloalkyl, Cy¢alkyl, Cs¢
cycloalkyl, Cy¢alkoxy, and C; ¢ haloalkoxy. In certain other embodiments, X is -(C;¢
alkylene)-Z', wherein Z' is -O-aralkyl, -O-phenyl, -O-(partially unsaturated bicyclic
carbocyclyl), -O-(Cyalkylene)-(Cs.¢ cycloalkyl), -O-(Cs.¢ cycloalkyl), -N(R*)-aralkyl, -N(R*)-
phenyl, —N(R4)—(partially unsaturated bicyclic carbocyclyl), or —N(R4)—(C1.6 alkylene)-(Cs.6
cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents independently
selected from the group consisting of halogen, Ci.¢ haloalkyl, Ci.s alkyl, Cs.¢cycloalkyl, Ci.s
alkoxy, and C,.¢ haloalkoxy.

[00098] In certain embodiments, Y is -C(R®)(R7)-.
[00099] In certain embodiments, R® and R’ are independently hydrogen or methyl.

[000100] In certain embodiments, Y is -C(R®)(R")-, R® and R are independently hydrogen
or methyl, and X is attached at the 7-position of the 1,2,3,4-tetrahydroquinolinyl ring.

[000101] In certain embodiments, Y is -O-.

[000102] In certain embodiments, X is attached at the meta or para position on the phenyl

group relative to variable Y. In certain embodiments, X is attached on the phenyl at the
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position located para to group Y. In certain embodiments, X is attached at the 6-position of the

3,4-dihydro-2H-benzo[b][ 1,4]oxazinyl ring.

[000103] In certain embodiments, m is O or 1. In certain other embodiments, m is 1.
[000104] In certain embodiments, p is 0. In certain other embodiments, p is 1.
5 [000105] The definitions of variables in Formula I-A above encompass multiple chemical

groups. The application contemplates embodiments where, for example, 1) the definition of a

variable is a single chemical group selected from those chemical groups set forth above, ii) the

definition of a variable is a collection of two or more of the chemical groups selected from

those set forth above, and iii) the compound is defined by a combination of variables in which
10 the variables are defined by (i) or (ii), e.g., such as where A is phenylene and R is selected

from the group consisting of C,.¢ haloalkyl, halogen, hydroxyl, and C,.¢alkyl.

[000106] Another aspect of the invention provides a compound represented by Formula I-
B:

15 (I-B)
or a pharmaceutically acceptable salt thereof; wherein:
A is phenylene;
R' represents independently for each occurrence halogen, methyl, ethyl, or cyclopropyl;

R** is Cy.¢ alkyl substituted with 1 or 2 substituents independently selected from the
20  group consisting of -CO,R*, -N(R*)C(0)(Cy.salkyl), -CN, halogen, hydroxyl, C,.¢alkoxy, C.¢
haloalkoxy, C,.¢ haloalkyl, and -N(R*)(R®);

R?® is methyl or ethyl;
R’ represents independently for each occurrence C,_3 haloalkyl, halogen, and C,_3alkyl;

R* and R® each represent independently for each occurrence hydrogen or methyl;
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R and R each represent independently for each occurrence hydrogen, methyl, or ethyl;

X is attached at the meta or para position on the phenyl group relative to variable Y,

and X is one of the following:

(1) -O-(Cyg¢alkylene)-phenyl, -O-(partially unsaturated bicyclic carbocyclyl), or -O-(C;_¢ alkylene)-
S (Csecycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, C,.¢ haloalkyl, C,.¢alkyl, and C,¢
alkoxy;

(i1) -(Cy.¢ alkenylene)-phenyl or -(Cy_¢ alkylene)-phenyl, each of which is optionally substituted
with 1, 2, or 3 substituents independently selected from the group consisting of halogen, C,.¢

10 haloalkyl, C,¢alkyl, Cs¢cycloalkyl, C;_¢alkoxy, and C, ¢ haloalkoxy; or

(iii)  -(Ci.ealkylene)-Z', wherein Z' is -O-aralkyl, -O-phenyl, -O-(partially unsaturated bicyclic
carbocyclyl), -O-(Cy.¢ alkylene)-(Cs.¢ cycloalkyl), -O-(Cs.¢ cycloalkyl), -N(R*)-aralkyl, -N(R*)-
phenyl, —N(R4)—(partially unsaturated bicyclic carbocyclyl), or —N(R4)—(C1_6 alkylene)-(Cs.
cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents independently

15  selected from the group consisting of halogen, C,.¢ haloalkyl, C,¢alkyl, and C,.¢alkoxy;
Y is -C(R®)(R)- or -O-;
m and p are independently O or 1; and
nis 1 or?2.

[000107] In certain embodiments, X is -O-(C,.¢ alkylene)-phenyl optionally substituted
20  with I or 2 substituents independently selected from the group consisting of halogen, C,.¢

haloalkyl, and C,.¢ alkyl.
[000108] In certain embodiments, Y is -C(R®)(R")-. In certain embodiments, Y is O.

[000109] In certain embodiments, X is -O-(C,.¢ alkylene)-phenyl optionally substituted
with 1 or 2 substituents independently selected from the group consisting of halogen, Ci.¢
25  haloalkyl, and C,¢alkyl; Y is O; and X is attached at the para position on the phenyl group

relative to variable Y.

[000110] The definitions of variables in Formula [-B above encompass multiple chemical
groups. The application contemplates embodiments where, for example, 1) the definition of a

variable is a single chemical group selected from those chemical groups set forth above, ii) the
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definition of a variable is a collection of two or more of the chemical groups selected from
those set forth above, and iii) the compound is defined by a combination of variables in which

the variables are defined by (i) or (ii).

[000111] Another aspect of the invention provides a compound represented by Formula I-
C:

X
¢ I l<R28>p
4 O)\RzA
(R"m
I-C)

or a pharmaceutically acceptable salt thereof; wherein:
A is phenylene or pyridinylene;
R! represents independently for each occurrence halogen, methyl, ethyl, or cyclopropyl;

R* is Cy.¢alkyl substituted with 1 or 2 substituents independently selected from the
group consisting of -CO,R*, -C(O)N(R*)(R?), -N(R*)C(O)R®, halogen, hydroxyl, C,.alkoxy,
C1.¢ haloalkoxy, and -N(R*)(R”);

R?® is methyl or ethyl;

R’ represents independently for each occurrence C,_3 haloalkyl, halogen, C,_3 alkyl,
or -O-(C,.¢ hydroxyalkyl);

R* and R’ each represent independently for each occurrence hydrogen or methyl; or an
occurrence of R* and R’ attached to the same nitrogen atom are taken together with the nitrogen

atom to which they are attached to form a 3-7 membered heterocyclic ring;

R® represents independently for each occurrence Ci alkyl, Cs. cycloalkyl, or -(Cig
alkylene)-(Cs.¢ cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents

independently selected from the group consisting of halogen, hydroxyl, and -CO,R*;
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X is -(Cy.¢ alkenylene)-phenyl substituted with 1, 2, or 3 substituents independently
selected from the group consisting of halogen, C,.¢ haloalkyl, C,.¢alkyl, Cs.¢cycloalkyl, C;
alkoxy, and C,.¢ haloalkoxy;

m and p are independently O or 1; and
nis 1 or?2.

[000112] In certain embodiments, A is phenylene. In certain other embodiments, A is

pyridinylene.
[000113] In certain embodiments, R' is fluoro or methyl.

[000114] In certain embodiments, R** is C¢ alkyl substituted with -CO,R*. In certain
other embodiments, R** is C,.¢alkyl substituted with -C(O)N(R*)(R’). In certain other
embodiments, R** is C.¢ alkyl substituted by -C(O)N(R*)(R’), where R* and R® are taken
together with the nitrogen atom to which they are attached to form a 3-8 membered
heterocyclic ring substituted with 1, 2, or 3 substituents independently selected from the group

consisting of Cy ¢ haloalkyl, C, ¢alkyl, and —COZRIO, where R'% is hydrogen or C; ¢ alkyl.

[000115] In certain embodiments, R® represents independently for each occurrence

trifluoromethyl, halogen, or -O-(C,.¢ hydroxyalkyl).

[000116] In certain embodiments, R* and R® are taken together with the nitrogen atom to
which they are attached to form a 3-7 membered heterocyclic ring. In certain other
embodiments, R* and R® each represent independently for each occurrence hydrogen, Cy.¢alkyl,
or Cs¢cycloalkyl; or an occurrence of R* and R’ attached to the same nitrogen atom are taken
together with the nitrogen atom to which they are attached to form a 3-8 membered
heterocyclic ring, wherein the heterocyclic ring is substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs
cycloalkyl, Cy¢alkoxy, C;_¢ haloalkoxy, hydroxyl, cyano, oxo, —COzRIO, —C(O)Rg, -

SO,R’, -N(R'®)C(O)R'?, and -C(O)N(R'"")(R"); wherein R'® and R"'! each represent
independently for each occurrence hydrogen or Cygalkyl, or R'® and R'" are taken together
with the carbon atom to which they are attached to form a 3-6 membered carbocyclic ring; and
R" is Cisalkyl, Ca6 cycloalkyl, -(Cy.¢ alkylene)-(Cs. cycloalkyl), or aryl, each of which is
optionally substituted with 1, 2, or 3 substituents independently selected from the group

consisting of halogen, hydroxyl, or -CO,R™. In certain other embodiments, R* and R’ are
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taken together with the nitrogen atom to which they are attached to form a 3-8 membered
heterocyclic ring substituted with 1, 2, or 3 substituents independently selected from the group

consisting of Cy.¢ haloalkyl, Ci.salkyl, and -CO,R', where R' is hydrogen or C;.salkyl.
[000117] In certain embodiments, R® is C,.6 alkyl.

[000118] In certain embodiments, X is -(C,.4 alkenylene)-phenyl substituted with 1, 2, or 3
substituents independently selected from the group consisting of halogen and C, ¢ haloalkyl. In
certain embodiments, X is -(C, 4 alkenylene)-phenyl substituted with 1, 2, or 3 substituents
independently selected from the group consisting of chloro, fluoro, and trifluoromethyl. In
certain embodiments, X is -(C,.4 alkenylene)-phenyl substituted with 1 or 2 substituents
independently selected from the group consisting of chloro, fluoro, and trifluoromethyl, and

said substituents are located at the ortho positions of the phenyl group.

[000119] In certain embodiments, m and p are independently 0. In certain embodiments,
nis 1.
[000120] In certain embodiments, the compound is further selected from a solvate of

Formula I-C or a pharmaceutically acceptable salt thereof.

[000121] The definitions of variables in Formula I-C above encompass multiple chemical
groups. The application contemplates embodiments where, for example, 1) the definition of a
variable is a single chemical group selected from those chemical groups set forth above, ii) the
definition of a variable is a collection of two or more of the chemical groups selected from
those set forth above, and iii) the compound is defined by a combination of variables in which

the variables are defined by (i) or (ii).

[000122] Another aspect of the invention provides a compound represented by Formula I-
D:

(I-D)

or a pharmaceutically acceptable salt thereof; wherein:
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A is phenylene or 5-6 membered heteroarylene;

R' represents independently for each occurrence halogen, Cy_galkyl, C, haloalkyl, or

Cs.gcycloalkyl;

R*is Ci alkyl, Cs_¢ cycloalkyl, or -(C;_g¢alkylene)-(Cs¢ cycloalkyl), wherein the C, ¢
alkyl, Cs.¢ cycloalkyl, and C;_g alkylene are optionally substituted with 1 or 2 substituents
independently selected from the group consisting of -CO,R*, -C(O)N(R*)(R®), -C(O)-N(R*)-
(Ci.4 alkylene)-CO,R?, -N(R*)C(O)R?, -CN, halogen, hydroxyl, Cy.¢ alkoxy, C,.¢ haloalkoxy,
C1.¢ haloalkyl, -N(R*)(R?), -N(R*)CO,R’, and -N(R*)S(0),R’; or

R is Ci.¢alkyl, C3haloalkyl, or fluoro;

R’ represents independently for each occurrence hydrogen, C;_ ¢ haloalkyl, halogen,
hydroxyl, Ci.alkyl, Cs.¢ cycloalkyl, C,.¢ alkoxy, C.¢ haloalkoxy, -N(R*)(R®), -O-(C.6
hydroxyalkyl), or -O-(C,.¢ alkylene)-CO,R";

R* and R’ each represent independently for each occurrence hydrogen, C.salkyl, or Cz.¢
cycloalkyl; or an occurrence of R* and R attached to the same nitrogen atom are taken together

with the nitrogen atom to which they are attached to form a 3-8 membered heterocyclic ring;

R and R each represent independently for each occurrence hydrogen, fluoro, or Ci
alkyl, or R® and R are taken together with the carbon atom to which they are attached to form a
3-6 membered carbocyclic ring; or R®and a vicinal occurrence of R*® are taken together to

form a bond;

R® represents independently for each occurrence Cy.g alkyl, Cs.¢ cycloalkyl, -(Cy.¢
alkylene)-(Cs.6 cycloalkyl), or aryl, each of which is optionally substituted with 1, 2, or 3
substituents independently selected from the group consisting of halogen, hydroxyl, or -CO,R*;

or R¥is -CO,R*;

R’ represents independently for each occurrence Ci alkyl, Cs.¢ cycloalkyl, -(Ci¢

alkylene)-(Cs.6 cycloalkyl), C,¢ haloalkyl, or C;.¢ hydroxyalkyl;

X is attached at the meta or para position on the phenyl group relative to variable Y,
and X is -(Cy.¢ alkenylene)-phenyl, -(Ca.¢ alkenylene)-heteroaryl, -(C,.¢ alkenylene)-(partially
unsaturated 8-10 membered bicyclic ring containing 0-3 heteroatoms), -(C;_¢ alkylene)-

phenyl, -(C,.¢ alkylene)-heteroaryl, -(C,_¢ alkylene)-(partially unsaturated bicyclic heterocyclyl),
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-(Cy.¢ alkylene)-(partially unsaturated bicyclic oxo-heterocyclyl), -(C;.¢ alkylene)-(Cs-Cg
cycloalkyl), -(5-6 membered heterocycloalkylene)-phenyl, or -(Cs_¢ cycloalkylene)-phenyl,
each of which is optionally substituted with 1, 2, or 3 substituents independently selected from
the group consisting of halogen, C,.¢ haloalkyl, C,.alkyl, Cs¢cycloalkyl, C,.¢alkoxy, C;.
haloalkoxy, -S-(Cy.¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

Y is -C(R®)(R")- or -O-,

m and p each represent independently for each occurrence 0, 1, or 2; and

nis 1, 2, or 3.

[000123] In certain embodiments, A is phenylene. In certain other embodiments, A is
pyridinylene.

[000124] In certain embodiments, R' is fluoro or methyl.

[000125] In certain embodiments, R** is C.¢ alkyl substituted with -CO,R*. In certain

other embodiments, R** is Cy.¢ alkyl substituted with -C(O)N(R*(R®). In certain other
embodiments, R?* is C.¢ alkyl substituted by -C(O)N(R*)(R’), where R* and R’ are taken
together with the nitrogen atom to which they are attached to form a 3-8 membered
heterocyclic ring substituted with 1, 2, or 3 substituents independently selected from the group

consisting of Cy ¢ haloalkyl, C ¢alkyl, and —COZRIO, where R'% is hydrogen or C; ¢ alkyl.

[000126] In certain embodiments, R® represents independently for each occurrence

trifluoromethyl, halogen, or -O-(C,.¢ hydroxyalkyl).

[000127] In certain embodiments, R* and R® are taken together with the nitrogen atom to
which they are attached to form a 3-7 membered heterocyclic ring. In certain other
embodiments, R* and R’ each represent independently for each occurrence hydrogen, C, alkyl,
or Cs.¢ cycloalkyl; or an occurrence of R* and R attached to the same nitrogen atom are taken
together with the nitrogen atom to which they are attached to form a 3-8 membered
heterocyclic ring, wherein the heterocyclic ring is substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs
cycloalkyl, Cy¢alkoxy, C;_¢ haloalkoxy, hydroxyl, cyano, oxo, —COzRIO, —C(O)Rg, -

SO,R’, -N(R'®)C(O)R'?, and -C(O)N(R'"")(R"); wherein R'® and R each represent
independently for each occurrence hydrogen or Cygalkyl, or R'® and R'" are taken together

with the carbon atom to which they are attached to form a 3-6 membered carbocyclic ring; and
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RZisCig alkyl, Cs.6 cycloalkyl, -(Cy_¢ alkylene)-(Cs¢ cycloalkyl), or aryl, each of which is
optionally substituted with 1, 2, or 3 substituents independently selected from the group
consisting of halogen, hydroxyl, or -CO,R'®. In certain other embodiments, R* and R’ are
taken together with the nitrogen atom to which they are attached to form a 3-8 membered
heterocyclic ring substituted with 1, 2, or 3 substituents independently selected from the group

consisting of Cy ¢ haloalkyl, C_¢alkyl, and —COgR'O, where R'% is hydrogen or C; ¢ alkyl.
[000128] In certain embodiments, R® is C_¢ alkyl.

[000129] In certain embodiments, X is attached at the para position on the phenyl group

relative to variable Y.

[000130] In certain embodiments, X is -(C,.4 alkenylene)-phenyl substituted with 1, 2, or 3
substituents independently selected from the group consisting of halogen and C, ¢ haloalkyl. In
certain embodiments, X is -(C, 4 alkenylene)-phenyl substituted with 1, 2, or 3 substituents
independently selected from the group consisting of chloro, fluoro, and trifluoromethyl. In
certain embodiments, X is -(C, 4 alkenylene)-phenyl substituted with 1 or 2 substituents
independently selected from the group consisting of chloro, fluoro, and trifluoromethyl, and

said substituents are located at the ortho positions of the phenyl group.

[000131] In certain embodiments, m and p are independently 0. In certain embodiments,
nis I.
[000132] In certain embodiments, the compound is further selected from a solvate of

Formula I-D or a pharmaceutically acceptable salt thereof.

[000133] The definitions of variables in Formula I-D above encompass multiple chemical
groups. The application contemplates embodiments where, for example, 1) the definition of a
variable is a single chemical group selected from those chemical groups set forth above, ii) the
definition of a variable is a collection of two or more of the chemical groups selected from
those set forth above, and iii) the compound is defined by a combination of variables in which

the variables are defined by (i) or (ii).
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[000134] Another aspect of the invention provides a compound represented by Formulae

I or IV:

(11T
or a pharmaceutically acceptable salt thereof; wherein:
A is phenylene, 5-6 membered heteroarylene, or Cs_ ¢ heterocycloalkylene;

R! represents independently for each occurrence halogen, C; ¢alkyl, C; ¢ haloalkyl, or

Cs.gcycloalkyl;

R** is -(C\» alkylene)-(2-8 membered heteroalkylene)-CO,R*, -(Cy.
alkylene)-C(O)N(R*)(C,.¢ hydroxyalkylene)-CO,R*, or -(Cy.salkylene)-N(RY)C(O)N(R*)-(Cy.
alkylene)-CO,R*; wherein the Cysalkylene is optionally substituted with 1 or 2 substituents
independently selected from the group consisting of -CO,R*, -C(O)N(R*)(R®), -CN, halogen,
hydroxyl, C;_¢alkoxy, C;.¢haloalkoxy, C, ¢ haloalkyl, and —N(R")(R5 );

R is Ci.¢alkyl, Cy 3 haloalkyl, or fluoro;

R’ represents independently for each occurrence hydrogen, C; ¢ haloalkyl, halogen,
hydroxyl, Ci.alkyl, Cs.¢ cycloalkyl, C,.¢ alkoxy, C.¢ haloalkoxy, -N(R*)(R®), -O-(C\.6
hydroxyalkyl), or -O-(C ¢ alkylene)-CO,R"; or two vicinal occurrences of R are taken together

with intervening atoms to form a 4-6 membered ring;

R* and R’ each represent independently for each occurrence hydrogen, Calkyl, or Cs.¢
cycloalkyl; or an occurrence of R* and R attached to the same nitrogen atom are taken together

with the nitrogen atom to which they are attached to form a 3-8 membered heterocyclic ring;

R and R each represent independently for each occurrence hydrogen, fluoro, or Cy6
alkyl, or R® and R are taken together with the carbon atom to which they are attached to form a
3-6 membered carbocyclic ring; or R®and a vicinal occurrence of R*® are taken together to

form a bond;
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R® represents independently for each occurrence C_¢alkyl, Cs. cycloalkyl, -(C,.¢
alkylene)-(Cs.6 cycloalkyl), or aryl, each of which is optionally substituted with 1, 2, or 3
substituents independently selected from the group consisting of halogen, hydroxyl, or -CO,R*;

or R%is -CO,R*:

R’ represents independently for each occurrence C_¢alkyl, Cs. cycloalkyl, -(C,.¢

alkylene)-(Cs.6 cycloalkyl), C, haloalkyl, or C;.¢ hydroxyalkyl;
X is one of the following:

-O-aralkyl, -O-heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic
carbocyclyl), -O-(Cy.¢ alkylene)-(Cs.g cycloalkyl), -O-(Cs.¢ cycloalkyl), -N(R*)-aralkyl, -N(R*)-
phenyl, —N(R4)—(partially unsaturated bicyclic carbocyclyl), or NRH-(Cy6 alkylene)-(Cs.
cycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents independently
selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs.¢cycloalkyl, C,
alkoxy, Ci.¢ haloalkoxy, -S-(C,.¢ alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

-S-aralkyl, -S-heteroaralkyl, -S-phenyl, -S-heteroaryl, -S-(partially unsaturated bicyclic
carbocyclyl), -S-(C;¢ alkylene)-(Cs.¢ cycloalkyl), or -S-(Cs_¢ cycloalkyl), each of which is
optionally substituted with 1, 2, or 3 substituents independently selected from the group
consisting of halogen, C;_¢ haloalkyl, C, ¢ alkyl, Cs¢cycloalkyl, C;¢alkoxy, C;¢
haloalkoxy, -S-(Cy.¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

-(Cy¢ alkenylene)-phenyl, -(C,.¢ alkenylene)-heteroaryl, -(C,.¢ alkenylene)-(partially
unsaturated 8-10 membered bicyclic ring containing 0-3 heteroatoms), -(C;_¢ alkylene)-

phenyl, -(Ci.¢ alkylene)-heteroaryl, -(Ci_¢ alkylene)-(partially unsaturated bicyclic heterocyclyl),
-(C,.¢alkylene)-(partially unsaturated bicyclic oxo-heterocyclyl), -(Cy.¢ alkylene)-(C;3-Ce
cycloalkyl), -(5-6 membered heterocycloalkylene)-phenyl, or -(Cs.¢ cycloalkylene)-phenyl,
each of which is optionally substituted with 1, 2, or 3 substituents independently selected from
the group consisting of halogen, C, ¢ haloalkyl, C,.¢alkyl, Cs¢cycloalkyl, C,.¢alkoxy, C;.6
haloalkoxy, -S-(C\.s alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

-(Cy¢ alkenylene)-(C; ¢ alkyl), -(C,.¢ alkenylene)-(Cs ¢ cycloalkyl), or

R4

=®

§_(C°'C4 alkylene) , each of which is optionally substituted with 1, 2, or 3 substituents

independently selected from the group consisting of halogen, C;.¢ haloalkyl, C,.¢alkyl, Cs
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cycloalkyl, C.alkoxy, C,.¢ haloalkoxy, -S-(C\.¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’,
wherein A* is a 5-8 membered, partially saturated carbocyclic or heterocyclic ring; or

-(Ci6 alkylene)—Zl or -(Coe alkenylene)—Z', wherein Z! is -O-aralkyl, -O-heteroaralkyl, -O-
phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C,¢ alkylene)-(Cs.6
cycloalkyl), -O-(Cs. cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-(partially unsaturated
bicyclic carbocyclyl), -N(R*)-(C.¢ alkylene)-(Cs.¢ cycloalkyl), or -N(R*)-(Cs.¢ cycloalkyl), each
of which is optionally substituted with 1, 2, or 3 substituents independently selected from the
group consisting of halogen, C; ¢ haloalkyl, C;_¢alkyl, C;.¢cycloalkyl, C,¢alkoxy, Ci
haloalkoxy, -S-(Cy.¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

Y is -C(R®)(R")-, -O-, -C(O)-, or -S(0)p-;
m and p each represent independently for each occurrence 0, 1, or 2; and
nis 1, 2, or 3; and

Formula IV is represented by:

X_/ | l(RZB)
¢ Ao
(R1)< Y RZA
(V)

or a pharmaceutically acceptable salt thereof; wherein:
A is phenylene, 5-6 membered heteroarylene, or Cs ¢ heterocycloalkylene;

R! represents independently for each occurrence halogen, C; ¢alkyl, C; ¢ haloalkyl, or
Cs.scycloalkyl;

R** is one of the following:

hydrogen, C;.¢alkyl, C,.3 haloalkyl, Cs.¢ cycloalkyl, -(Cj.¢ alkylene)-(Cs.¢ cycloalkyl), -O-(C-¢
alkylene)-CO,R*, -O-(C, alkylene)-C(O)-(C g alkyl), -N(R*)-(C,6 alkylene)-CO,R?,

or -N(RH-(Cy6 alkylene)-C(O)-(Cy_¢alkyl), wherein the C, ¢ alkyl, Cs¢ cycloalkyl, and C;
alkylene are optionally substituted with 1 or 2 substituents independently selected from the

group consisting of -CO,R*, -C(O)N(R*)(R?), -C(0)-N(R*)~(C,_4 alkylene)-CO,R?, -
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N(R*)C(O)R?, -CN, halogen, hydroxyl, C,.¢alkoxy, C,.¢ haloalkoxy, C.s
haloalkyl, -N(R*)(R®), -N(R*)C(O)N(R*)(R®), -N(R*)CO,R?, -N(RHS(0),R’,
and -N(RH)S(0),N(R*)(R®); or

-CO,R*, -N(RH)C(0O)R?, -N(R*)CO,R’, -N(RH)C(O)N(R*)(R?), -N(R*)C(O)N(R*)(heteroaryl), -
N(R*S(0),R?, -N(R*)(R?), -OH, or -(C,, alkylene)-(2-8 membered heteroalkylene)-CO,R*;

R?Bis Ci.¢alkyl, C; 3 haloalkyl, or fluoro;

R’ represents independently for each occurrence hydrogen, C, haloalkyl, halogen,
hydroxyl, Ci.salkyl, Cs.¢ cycloalkyl, C,.¢ alkoxy, C.¢ haloalkoxy, -N(R*)(R®), -O-(C\6
hydroxyalkyl), or -O-(C ¢ alkylene)-CO,R"; or two vicinal occurrences of R are taken together

with intervening atoms to form a 4-6 membered ring;

R* and R’ each represent independently for each occurrence hydrogen, Calkyl, or Cz.¢
cycloalkyl; or an occurrence of R* and R attached to the same nitrogen atom are taken together

with the nitrogen atom to which they are attached to form a 3-8 membered heterocyclic ring;

R and R each represent independently for each occurrence hydrogen, fluoro, or Cy6
alkyl, or R® and R are taken together with the carbon atom to which they are attached to form a
3-6 membered carbocyclic ring; or R®and a vicinal occurrence of R*® are taken together to

form a bond;

R® represents independently for each occurrence Cyg alkyl, Cs.¢ cycloalkyl, -(Ci.¢
alkylene)-(Cs.6 cycloalkyl), or aryl, each of which is optionally substituted with 1, 2, or 3
substituents independently selected from the group consisting of halogen, hydroxyl, or -CO,R*;

or R¥is -CO,R*;

R’ represents independently for each occurrence Cy.g alkyl, Cs.¢ cycloalkyl, -(Cig

alkylene)-(Cs.¢ cycloalkyl), C,¢ haloalkyl, or C;.¢ hydroxyalkyl;

X is C4.7 cycloalkenyl, Cs.7 cycloalkyl, or an 8-10 membered, bicyclic partially saturated
carbocyclyl, each of which is optionally substituted with 1, 2, or 3 substituents independently
selected from the group consisting of halogen, C,.¢ haloalkyl, C,.¢alkyl, Cs.¢cycloalkyl, C,
alkoxy, C;_¢ haloalkoxy, -S-(C,.¢ alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’;

Y is -C(R®)(R")-, -O-, -C(O)-, or -S(0),-;

m and p each represent independently for each occurrence 0, 1, or 2; and
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nis 1, 2, or 3.

[000135] In certain embodiments, the compound is a compound of Formula III or a
pharmaceutically acceptable salt thereof. In certain embodiments, the compound is a

compound of Formula IV or a pharmaceutically acceptable salt thereof.
[000136] In certain embodiments, A is phenylene or 5-6 membered heteroarylene.

[000137] In certain embodiments, R' represents independently for each occurrence

halogen or C;_galkyl.

[000138] In certain embodiments, R® represents independently for each occurrence
hydrogen, Ci.¢ haloalkyl, halogen, hydroxyl, Ci.salkyl, Cs.4 cycloalkyl, C;.¢alkoxy, or Ci.s
haloalkoxy.

[000139] In certain embodiments, R* and R’ each represent independently for each
occurrence hydrogen, Cy.¢alkyl, or Ca.¢cycloalkyl; or an occurrence of R* and R® attached to
the same nitrogen atom are taken together with the nitrogen atom to which they are attached to
form a 3-8 membered heterocyclic ring, wherein the heterocyclic ring is substituted with 1, 2,
or 3 substituents independently selected from the group consisting of halogen, C;_¢ haloalkyl,
Cisalkyl, Cs¢cycloalkyl, C; ¢alkoxy, C,¢haloalkoxy, hydroxyl, cyano, 0xo, —COZRIO, -
C(O)R?, -SO,R’, -N(R'*)C(O)R', and -C(O)N(R')(R"'"); wherein R'® and R"! each represent
independently for each occurrence hydrogen or Cygalkyl, or R'® and R'" are taken together
with the carbon atom to which they are attached to form a 3-6 membered carbocyclic ring; and
R7is Cie alkyl, Cs_6 cycloalkyl, -(Cy_¢ alkylene)-(Cs.¢ cycloalkyl), or aryl, each of which is
optionally substituted with 1, 2, or 3 substituents independently selected from the group
consisting of halogen, hydroxyl, or -CO,R". In certain other embodiments, R* and R’ are
taken together with the nitrogen atom to which they are attached to form a 3-8 membered
heterocyclic ring substituted with 1, 2, or 3 substituents independently selected from the group

consisting of Cy.¢ haloalkyl, C.¢alkyl, and -CO,R', where R' is hydrogen or C,.¢alkyl.
[000140] In certain embodiments, Y is -C(R®)(R")-. In certain other embodiments, Y
is -O-. In yet other embodiments, Y is -S(O),-.

[000141] In connection with Formula III, in certain embodiments, X is -O-aralkyl, -O-
heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C;.
s alkylene)-(Ca.¢ cycloalkyl), -O-(Cs.¢ cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-
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(partially unsaturated bicyclic carbocyclyl), or -N(R*)-(C,¢ alkylene)-(Cs.¢ cycloalkyl), each of
which is optionally substituted with 1, 2, or 3 substituents independently selected from the
group consisting of halogen, C;_¢ haloalkyl, Ci.¢alkyl, Cs.¢ cycloalkyl, Ci.¢ alkoxy, Ci.¢
haloalkoxy, -S-(C,_¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’. In certain embodiments, X
is -S-aralkyl, -S-heteroaralkyl, -S-pheny]l, -S-heteroaryl, -S-(partially unsaturated bicyclic
carbocyclyl), -S-(C;¢ alkylene)-(Cs.¢ cycloalkyl), or -S-(Cs_¢ cycloalkyl), each of which is
optionally substituted with 1, 2, or 3 substituents independently selected from the group
consisting of halogen, C;_¢ haloalkyl, C, ¢ alkyl, Cs¢cycloalkyl, C;¢alkoxy, C;¢

haloalkoxy, -S-(C,.¢ alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’. In certain embodiments, X
is -(Ca.¢ alkenylene)-phenyl, -(C,.¢ alkenylene)-heteroaryl, -(Ca.¢ alkenylene)-(partially
unsaturated 8-10 membered bicyclic ring containing 0-3 heteroatoms), -(C;_¢ alkylene)-
phenyl, -(C,.¢ alkylene)-heteroaryl, -(C,_¢ alkylene)-(partially unsaturated bicyclic heterocyclyl),
-(C,.¢ alkylene)-(partially unsaturated bicyclic oxo-heterocyclyl), -(Cy¢ alkylene)-(C;3-Cg
cycloalkyl), -(5-6 membered heterocycloalkylene)-phenyl, or -(Cs_¢ cycloalkylene)-phenyl,
each of which is optionally substituted with 1, 2, or 3 substituents independently selected from
the group consisting of halogen, C,¢ haloalkyl, C,.alkyl, Cs¢cycloalkyl, C,.¢alkoxy, C;.
haloalkoxy, -S-(C,.¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’. In certain embodiments, X
is -(Cy.¢ alkenylene)-(C; ¢ alkyl), -(C,.¢ alkenylene)-(C; ¢ cycloalkyl), or

R4

=)

§_(C°'C4 alkylene) , each of which is optionally substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, Ci.¢ haloalkyl, Ci.salkyl, Cs.6
cycloalkyl, Cy.alkoxy, Cy.¢ haloalkoxy, -S-(Cy.¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’,
wherein A* is a 5-8 membered, partially saturated carbocyclic or heterocyclic ring. In certain
embodiments, X is -(C;¢ alkylene)—Zl or -(Cys alkenylene)—Zl, wherein Z' is -O-aralkyl, -O-
heteroaralkyl, -O-phenyl, -O-heteroaryl, -O-(partially unsaturated bicyclic carbocyclyl), -O-(C;.
s alkylene)-(Cs.¢ cycloalkyl), -O-(Cs.¢ cycloalkyl), -N(R*)-aralkyl, -N(R*)-phenyl, -N(R*)-
(partially unsaturated bicyclic carbocyclyl), N(RY-(C16 alkylene)-(Cs.¢ cycloalkyl), or -N(RY-
(Cs.scycloalkyl), each of which is optionally substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, C,_¢ haloalkyl, Cy¢alkyl, Cs¢
cycloalkyl, Cy¢alkoxy, C;_¢ haloalkoxy, -S-(C;_¢alkyl), hydroxyl, cyano, -C(O)R’, and -SO,R’.

In certain embodiments, X is attached at the meta or para position on the phenyl group relative
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to variable Y. In certain embodiments, X is attached on the phenyl at the position located para

to group Y.

[000142] In connection with Formula IV, in certain embodiments, R*is Ciealkyl
substituted with 1 or 2 substituents independently selected from the group consisting

of -CO,R?, -C(O)N(R*)(R?), -C(O)-N(R*)-(C,_4 alkylene)-CO,R*, -N(R*)C(O)R?, -CN, halogen,
hydroxyl, C,.¢alkoxy, C,.¢ haloalkoxy, C,.¢ haloalkyl, -N(R*)(R?), -N(R)C(O)N(R*)(R?), -
N(R*HCO,R’, -N(RHS(0),R’, and -N(RH)S(0),N(R*)(R?). In certain other embodiments, R** is
C,.¢ alkyl substituted by —C(O)N(R4)(R5), where R* and R’ are taken together with the nitrogen
atom to which they are attached to form a 3-8 membered heterocyclic ring substituted with 1, 2,
or 3 substituents independently selected from the group consisting of C,_¢ haloalkyl, C,.¢alkyl,
and -CO,R', where R'? is hydrogen or C,_¢alkyl.

[000143] The definitions of variables in Formula IIT and IV above encompass multiple
chemical groups. The application contemplates embodiments where, for example, 1) the
definition of a variable is a single chemical group selected from those chemical groups set forth
above, ii) the definition of a variable is a collection of two or more of the chemical groups
selected from those set forth above, and iii) the compound is defined by a combination of

variables in which the variables are defined by (i) or (ii).

[000144] In certain other embodiments, the compound is a compound defined by one of
the following formulae where variables X and Z are as defined in Table 1, or a

pharmaceutically acceptable salt thereof.
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[000145] In certain other embodiments, the compound is a compound defined by one of
the following formulae where variables X and Z are as defined in Table 1-A, ora

pharmaceutically acceptable salt thereof.
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[000146] In certain embodiments, the compound is a compound in Table 1, 1-A, 23, or

24, or a pharmaceutically acceptable salt thereof. In certain embodiments, the compound is a
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compound in Table 1, 1-A, 24, or 25, or a pharmaceutically acceptable salt thereof. In certain

embodiments, the compound is a compound in Table 26, or a pharmaceutically acceptable salt

[000147] Methods for preparing compounds described herein are illustrated in the
following synthetic Schemes. The Schemes are given for the purpose of illustrating the
invention, and are not intended to limit the scope or spirit of the invention. Starting materials
shown in the Schemes can be obtained from commercial sources or be prepared based on

procedures described in the literature.

[000148] The synthetic route illustrated in Scheme 1 is a general method for preparing
substituted 1,2,3,4-tetrahydroquinoline compounds F and G. Reaction of aniline A with diethyl
2-(ethoxymethylene)malonate B followed by thermally induced cyclization with acid affords
the substituted ethyl 4-0x0-1,4-dihydroquinoline-3-carboxylate C. Treatment of compound C
with phosphoryl trichloride affords the ethyl 4-chloroquinoline-3-carboxylate D. Reduction
with borane in pyridine or with transition metal-mediated hydrogenation affords the ethyl
1,2,3,4-tetrahydroquinoline-3-carboxylate E, which can be reacted with a sulphonyl chloride or
sulfamoyl chloride to provide the substituted sulfonamide-tetrahydroquinoline F. The ester
group of F can be hydrolyzed to afford the substituted 1,2,3,4-tetrahydroquinoline-3-carboxylic
acid G. Compound G can be obtained in enanteriomerically enriched form by chiral separation

techniques described in the literature for carboxylic acids.

[000149] The reaction procedures in Scheme 1 are contemplated to be amenable to
preparing a wide variety of 3-substituted 1,2,3,4-tetrahydroquinoline compounds having
different substituents at the R, X, and 3-positions. For example, numerous substituted anilines
are known in the literature and/or are commercially available or readily prepared from
nitroaromatic compounds. Furthermore, if a functional group on a molecule would not be
amenable to a reaction condition described in Scheme 1, it is contemplated that the functional
group can first be protected using standard protecting group chemistry and strategies, and then
the protecting group is removed after completing the desired synthetic transformation. See, for
example, Greene, T.W.; Wuts, P.G.M. Protective Groups in Organic Synthesis, 2™ ed.; Wiley:
New York, 1991, for further description of protecting chemistry and strategies. For example, if
X is OMe, the methyl moiety can be removed from F with boron tribromide to afford a 6- or 7-
hydroxytet<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>