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ALKOXYPYRIDINYL AND RELATED COMPOUNDS AND THEIR USE IN THERAPY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provisional Application No. 63/472,770, filed June

13, 2023, which is herein incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The invention provides alkoxypyridinyl and related compounds, pharmaceutical
compositions, their use for agonizing G protein-coupled receptor 84 (GPR84), and their use in the
treatment of a disease or condition, such as a cancer. The invention also provides combination

therapy using a GPR84 agonist to treat a disease or condition, such as a cancer.

BACKGROUND

[0003] Cancer continues to be a significant health problem despite the substantial research
efforts and scientific advances reported in the literature for treating this disease. Solid tumors,
such as prostate cancer, colon, rectum, skin cancer, breast cancer, and lung cancer remain highly
prevalent among the world population. Existing therapies for treating cancer include localized
therapies, such as surgery, radiation therapy, cryotherapy, and systemic therapies (e.g.,
chemotherapy, hormonal therapy, immune therapy, and targeted therapy) used alone or in
combination. Support therapies are also used in some contexts, where supportive therapies are
additional treatments that do not directly treat cancer but are used to reduce side effects and
address patient quality of life. However, current treatment options for cancer are not effective
for all patients and/or can have substantial adverse side effects. New therapies are needed to

address this unmet need in cancer therapy.

[0004] G protein-coupled receptors are a class of membrane protein receptors and have over three-
hundred human gene code-related proteins, which are involved in many cell physiological
functions. GPR84 is a membrane protein receptor. Human GPR84 is expressed in bone marrow
and peripheral blood leukocytes (including neutrophils, eosinophils and basophils). GPR84 has
been reported to have important beneficial effects against cancer, including a role as an important

metabolic sensing switch to orchestrate anti-tumorigenic macrophage polarization. See, for
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example, Xin et al. In Journal for ImmunoTherapy of Cancer (2022) vol. 10, Issue Suppl 2.
GPR84 is also implicated in inflammatory discascs. GPR84 functions as an cnhancer of
inflammatory signaling in macrophages once inflammation is established. See, for example, Recio
et al. In Front Immunol. (2018) vol. 9, 1419. Molecules having activity towards GPR84 are
described in, for example, international patent application WO 2022/076446 and U.S. Patent
Application Publication No 2018/0237399. New molecules having GPR84 agonist activity are

needed to address diseases responsive to GPR84 agonism.
[0005] The present invention addresses the foregoing need and provides other related advantages.
SUMMARY

[0006] The invention provides alkoxypyridinyl and related compounds, pharmaccutical
compositions, their use for agonizing G protein-coupled receptor 84 (GPR84), and their use in the
treatment of a disease or condition, such as a cancer. The invention also provides combination

therapy using a GPR84 agonist to treat a disease or condition, such as a cancer.

[0007] In particular, one aspect of the invention provides a collection of alkoxypyridinyl and

related compounds, such as a compound represented by Formula 1:
R2

20!

@

or a pharmaceutically acceptable salt thereof, where the variables are as defined in the detailed

R3

description.  Further description of additional collections of alkoxypyridinyl and related
compounds are described in the detailed description. The compounds may be part of a

pharmaceutical composition comprising a pharmaceutically acceptable carrier.

[0008] Another aspect of the invention provides a method of treating a disease or condition
responsive to GPR84 agonism. The method comprises administering to a subject in need thereof a
therapeutically effective amount of a compound described herein, such as a compound of Formula

I, to treat the disease or condition, as further described in the detailed description.

[0009] Another aspect of the invention provides a method of treating cancer. The method

comprises administering to a subject in need thereof a therapeutically effective amount of a
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compound described herein, such as a compound of Formula I, to treat the cancer, as further

described in the detailed description

[0010] Another aspect of the invention provides a method of agonizing the activity of GPR84.
The method comprises contacting a GPR84 with an effective amount of a compound described
herein, such as a compound of Formula I, to agonize the activity of said GPR84, as further

described in the detailed description.

[0011] Another aspect of the invention provides a method for treating a disease or condition
responsive to GPR84 agonism. The method comprises administering to a subject in need thereof
a therapeutically effective amount of (i) a GPR84 agonist and (ii) an additional therapeutic agent,
such as an additional therapeutic agent that binds to a target selected from CCR4, CD19, CD20,
CD22, CD30, CD33, CD38, CD47, CD52, CD79b, Claudin 18.2, CTLA-4, EGFR, FGFR2, GD2,
HER2, LAG3, MET, Nectin-4, PDGFRa, PD-L1, RANKL, SLAMF7, TF, TROP2, VEGF, VEGFR,
VEGFR2, or epidermal growth factor receptor with exon 20 insertion mutations, to treat the

disease or condition, as further described in the detailed description.

[0012] Another aspect of the invention provides a method for treating a disease or condition
responsive to GPR84 agonism. The method comprises administering (o a subject in need thereof
a therapeutically effective amount of (i) a GPR84 agonist and (i1)) CAR-T therapy, to treat the

disease or condition, as further described in the detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1A is a bar graph showing the extent of TTI-622-induced ADCP of A375 melanoma

cells in a dose-response assay in the presence or absence of 1-4 at the indicated concentrations.

[0014] FIG. 1B is a bar graph showing selected data from FIG. 1A, including the condition

producing the maximal ADCP response, with statistical significance indicated.

[0015] FIG. 2A is a bar graph showing the extent of TTI-622-induced ADCP of HCT116 colon
adenocarcinoma tumor cells in a dose-response assay in the presence or absence of I-4 at the

indicated concentrations.

[0016] FIG. 2B is a bar graph showing selected data from FIG. 2A, including the condition

producing the maximal ADCP response, with statistical significance indicated.
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[0017] FIG. 3A is a bar graph showing the extent of magrolimab-induced ADCP of A375
mclanoma cells in a dosc-response assay in the presence or absence of I-4 at the indicated

concentrations.

[0018] FIG. 3B is a bar graph showing selected data from FIG. 3A, including the condition

producing the maximal ADCP response, with statistical significance indicated.

[0019] FIG. 4A is a bar graph showing the extent of cetuximab-induced ADCP of HCT116 colon
adenocarcinoma tumor cells in a dose-response assay in the presence or absence of I-4 at the

indicated concentrations.

[0020] FIG. 4B is a bar graph showing selected data from FIG. 4A, including the condition

producing thc maximal ADCP responsc, with statistical significance indicated.

[0021] FIG. 5A is a bar graph showing the extent of rituximab-induced ADCP of Ramos
lymphoma cells in a dose-response assay in the presence or absence of I-4 at the indicated

concentrations.

[0022] FIG. 5B is a bar graph showing selected data from FIG. 5A, including the condition

producing the maximal ADCP response, with statistical significance indicated.

[0023] FIG. 6A is a bar graph showing the extent of daratumumab-induced ADCP of MM.1S
multiple myeloma cells in a dose-response assay in the presence or absence of I-4 at the indicated

concentrations.

[0024] FIG. 6B is a bar graph showing selected data from FIG. 6A, including the condition

producing the maximal ADCP response, with statistical significance indicated.

[0025] FIG. 7 is a bar graph showing the extent of ADCP of Ramos lymphoma cells in the
presence or absence of I-4, with ADCP induced by rituximab, magrolimab, or TTI-622 as

indicated.

DETAILED DESCRIPTION

[0026] The invention provides alkoxypyridinyl and related compounds, pharmaccutical
compositions, their use for agonizing G protein-coupled receptor 84 (GPR84), and their use in the
treatment of a disease or condition, such as a cancer. The invention also provides combination

therapy using a GPR84 agonist to treat a disease or condition, such as a cancer. The practice of
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the present invention employs, unless otherwise indicated, conventional techniques of organic
chemistry, pharmacology, molecular biology (including recombinant techniqucs), 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 mmunology (D.M. Weir & C.C. Blackwell, eds.); Current Protocols in Molecular
Biology (F.M. Ausubel er al., eds., 1987, and periodic updates); and Current Protocols in
Immunology” (J.E. Coligan ef al., eds., 1991), each of which is herein incorporated by reference

in its entirety.

[0027] 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

[0028] Compounds of the present invention include those described generally herein, and are
further illustrated by the classes, subclasses, and species disclosed herein. As used herein, the
following definitions shall apply unless otherwise indicated. These definitions apply regardless of
whether a term is used by itsell 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.
For purposes of this invention, the chemical elements are identified in accordance with the Periodic
Table of the Elements, CAS version, Handbook of Chemistry and Physics, 75" Ed. Additionally,
general principles of organic chemistry are described in Organic Chemistry, Thomas Sorrell,
University Science Books, Sausalito: 1999, and March’s Advanced Organic Chemistry, 5 Ed.,
Ed.: Smith, M.B. and March, J., John Wiley & Sons, New York: 2001, the entire contents of
which are hereby incorporated by reference.

[0029] The term “aliphatic” or “aliphatic group”, as used herein, means a straight-chain (i.e.,
unbranched) or branched, substituted or unsubstituted hydrocarbon chain that is completely
saturated or that contains one or more units of unsaturation, or a monocyclic hydrocarbon or
bicyclic hydrocarbon that is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic (also referred to herein as “cycloaliphatic”), that has a
single point of attachment to the rest of the molecule. Unless otherwise specified, aliphatic groups

contain 1-6 aliphatic carbon atoms. In some embodiments, aliphatic groups contain 1-5 aliphatic
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carbon atoms. In other embodiments, aliphatic groups contain 1-4 aliphatic carbon atoms. In still
other embodiments, aliphatic groups contain 1-3 aliphatic carbon atoms, and in yct other
embodiments, aliphatic groups contain 1-2 aliphatic carbon atoms. In some embodiments,
“cycloaliphatic” refers to a monocyclic C3-Cs hydrocarbon that is completely saturated or that
contains one or more units of unsaturation, but which is not aromatic, that has a single point of
attachment to the rest of the molecule. Suitable aliphatic groups include, but are not limited to,
linear or branched, substituted or unsubstituted alkyl, alkenyl, alkynyl groups and hybrids thereof
such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or (cycloalkyl)alkenyl.

[0030] As used herein, the term “bicyclic ring” or “bicyclic ring system” refers to any bicyclic
ring system, i.e., carbocyclic or heterocyclic, saturated or having one or more units of unsaturation,
having one or more atoms in common between the two rings of the ring system. Thus, the term
includes any permissible ring fusion, such as ortho-fused or spirocyclic. As used herein, the term
“heterobicyclic” is a subset of “bicyclic” that requires that one or more heteroatoms are present in
one or both rings of the bicycle. Such heteroatoms may be present at ring junctions and are
optionally substituted, and may be selected from nitrogen (including N-oxides), oxygen, sulfur
(including oxidized forms such as sulfones and sulfonates), phosphorus (including oxidized forms
such as phosphates), boron, etc. In some embodiments, a bicyclic group has 7-12 ring members
and 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur. As used herein, the
term “bridged bicyclic” refers to any bicyclic ring system, i.e., carbocyclic or heterocyclic,
saturated or partially unsaturated, having at least one bridge. As defined by IUPAC, a “bridge” is
an unbranched chain of atoms or an atom or a valence bond connecting two bridgeheads, where a
“bridgehead” is any skeletal atom of the ring system which is bonded to three or more skeletal
atoms (excluding hydrogen). In some embodiments, a bridged bicyclic group has 7-12 ring
members and 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur. Such
bridged bicyclic groups are well known in the art and include those groups set forth below where
each group is attached to the rest of the molecule at any substitutable carbon or nitrogen atom.
Unless otherwise specified, a bridged bicyclic group is optionally substituted with one or more
substituents as set forth for aliphatic groups. Additionally or alternatively, any substitutable

nitrogen of a bridged bicyclic group is optionally substituted. Exemplary bicyclic rings include:
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@ 0§
0. b 0o

[0031] Exemplary bridged bicyclics include:

Ao b Ao Ao s

Ao Ao Ar ArAs

QTOPDOA
PG H GO

[0032] The term “lower alkyl” refers to a Ci4 straight or branched alkyl group. Exemplary lower
alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, and terz-butyl.

[0033] The term “lower haloalkyl” refers to a Ci4 straight or branched alkyl group that is
substituted with one or more halogen atoms.

[0034] The term “heteroatom” means one or more of oxygen, sulfur, nitrogen, phosphorus, or
silicon (including any oxidized form of nitrogen, sulfur, phosphorus, or silicon; the quaternized
form of any basic nitrogen; or a substitutable nitrogen of a heterocyclic ring, for example N (as in

3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR* (as in N-substituted pyrrolidinyl)).
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[0035] The term “unsaturated,” as used herein, means that a moiety has one or more units of
unsaturation.

[0036] As used herein, the term “bivalent Cig (or Cis) saturated or unsaturated, straight or
branched, hydrocarbon chain”, refers to bivalent alkylene, alkenylene, and alkynylene chains that
are straight or branched as defined herein.

[0037] The term ‘“alkylene” refers to a bivalent alkyl group. An “alkylene chain” is a
polymethylene group, i.e., (CH2),—, wherein n is a positive integer, preferably from 1 to 6, from
lto4, from 1 to 3, from 1 to 2, or from 2 to 3. A substituted alkylene chain is a polymethylene
group in which one or more methylene hydrogen atoms are replaced with a substituent. Suitable
substituents include those described below for a substituted aliphatic group.

[0038] The term “-(Co alkylene)-* refers to a bond. Accordingly, the term “-(Co.3 alkylene)-”
encompasses a bond (i.e., Co) and a -(Ci.3 alkylene)- group.

[0039] The term “alkenylene” refers to a bivalent alkenyl group. A substituted alkenylene chain
is a polymethylene group containing at least one double bond in which one or more hydrogen
atoms are replaced with a substituent. Suitable substituents include those described below for a
substituted aliphatic group.

[0040] The term “halogen” or “halo” means F, Cl, Br, or I.

[0041] The term “aryl” used alone or as part of a larger moiety as in “aralkyl,” “aralkoxy,” or
“aryloxyalkyl,” refers to monocyclic or bicyclic ring systems having a total of five to fourteen ring
members, wherein at least one ring in the system is aromatic and wherein each ring in the system
contains 3 to 7 ring members. The term “aryl” may be used interchangeably with the term “aryl
ring.” In certain embodiments of the present invention, “aryl” refers to an aromatic ring system
which includes, but is not limited to, phenyl, biphenyl, naphthyl, anthracyl and the like, which may
bear one or more substituents. Also included within the scope of the term “aryl,” as it is used
herein, is a group in which an aromatic ring is fused to one or more non—aromatic rings, such as
indanyl, phthalimidyl, naphthimidyl, phenanthridinyl, or tetrahydronaphthyl, and the like. The
term “phenylene” refers to a multivalent phenyl group having the appropriate number of open

valences to account for groups attached to it. For example, “phenylene” is a bivalent phenyl group

when it has two groups attached to it (e.g., : ); “phenylene” is a trivalent phenyl group
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when it has three groups attached to it (e.g., i‘ ). The term “arylene’ refers to a bivalent

aryl group.

[0042] The terms “heteroaryl” and “heteroar—,” used alone or as part of a larger moiety, e.g.,
“heteroaralkyl,” or “heteroaralkoxy,” refer to groups having 5 to 10 ring atoms, preferably 5, 6, or
9 ring atoms; having 6, 10, or 14 ® electrons shared in a cyclic array; and having, in addition to
carbon atoms, from one to five heteroatoms. The term “heteroatom” refers to nitrogen, oxygen,
or sulfur, and includes any oxidized form of nitrogen or sulfur, and any quaternized form of a basic
nitrogen. Heteroaryl groups include, without limitation, thienyl, furanyl, pyrrolyl, imidazolyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, indolizinyl, purinyl, naphthyridinyl, and
pteridinyl. The terms “heteroaryl” and “heteroar—", as used herein, also include groups in which
a heteroaromatic ring is fused to one or more aryl, cycloaliphatic, or heterocyclyl rings, where
unless otherwise specified, the radical or point of attachment is on the heteroaromatic ring or on
one of the rings to which the heteroaromatic ring is fused. Nonlimiting examples include indolyl,
isoindolyl, benzothienyl, benzofuranyl, dibenzofuranyl, indazolyl, benzimidazolyl, benzthiazolyl,
quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, 4H—quinolizinyl,
carbazolyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl, tetrahydroquinolinyl, and
tetrahydroisoquinolinyl. A heteroaryl group may be mono- or bicyclic. The term “heteroaryl”
may be used interchangeably with the terms “heteroaryl ring,” *“heteroaryl group,” or
“heteroaromatic,” any of which terms include rings that are optionally substituted. The term
“heteroaralkyl” refers to an alkyl group substituted by a heteroaryl, wherein the alkyl and
heteroaryl portions independently are optionally substituted.

[0043] The term “heteroarylene” refers to a multivalent heteroaryl group having the appropriate
number of open valences to account for groups attached to it. For example, “heteroarylene” is a
bivalent heteroaryl group when it has two groups attached to it; “heteroarylene” is a trivalent
heteroaryl group when it has three groups attached to it. The term “pyridinylene” refers to a
multivalent pyridine radical having the appropriate number of open valences to account for groups

attached to it. For example, “pyridinylene” is a bivalent pyridine radical when it has two groups
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Nz

attached to it (e.g., = ); “pyridinylene” is a trivalent pyridine radical when it has three

A\

groups attached to it (e.g., ).

[0044] As used herein, the terms “heterocycle,” “heterocyclyl,” “heterocyclic radical,” and
“heterocyclic ring” are used interchangeably and refer to a stable 5— to 7-membered monocyclic
or 7-10-membered bicyclic heterocyclic moiety that is either saturated or partially unsaturated,
and having, in addition to carbon atoms, one or more, preferably one to four, heteroatoms, as
defined above. When used in reference to a ring atom of a heterocycle, the term “nitrogen”
includes a substituted nitrogen. As an cxample, in a saturated or partially unsaturated ring having
0-3 heteroatoms selected from oxygen, sulfur or nitrogen, the nitrogen may be N (as in 3,4—
dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl), or *NR (as in N—substituted pyrrolidinyl).

[0045] A heterocyclic ring can be attached to its pendant group at any heteroatom or carbon atom
that results in a stable structure and any of the ring atoms can be optionally substituted. Examples
of such saturated or partially unsaturated heterocyclic radicals include, without limitation,
tetrahydrofuranyl, tetrahydrothiophenyl pyrrolidinyl, piperidinyl, pyrrolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, decahydroquinolinyl, oxazolidinyl, piperazinyl, dioxanyl, dioxolanyl,

diazepinyl, oxazepinyl, thiazepinyl, morpholinyl, 2-oxa-6-azaspiro[3.3]heptane, and

99 ¢ LE TS

quinuclidinyl. The terms “heterocycle,” “heterocyclyl,” “heterocyclyl ring,” “heterocyclic group,”
“heterocyclic moiety,” and “heterocyclic radical,” are used interchangeably herein, and also
include groups in which a heterocyclyl ring is fused to onc or morc aryl, hetcroaryl, or
cycloaliphatic rings, such as indolinyl, 3H-indolyl, chromanyl, phenanthridinyl, or
tetrahydroquinolinyl. A heterocyclyl group may be mono- or bicyclic.  The term
“heterocyclylalkyl” refers to an alkyl group substituted by a heterocyclyl, wherein the alkyl and
heterocyclyl portions independently are optionally substituted. The term “‘oxo-heterocyclyl” refers
to a heterocyclyl substituted by an oxo group. The term “heterocyclylene” refers to a multivalent
heterocyclyl group having the appropriate number of open valences to account for groups attached
to it. For example, “heterocyclylene” is a bivalent heterocyclyl group when it has two groups

attached to it; “heterocyclylene” is a trivalent heterocyclyl group when it has three groups attached

to it.

10
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[0046] As used herein, the term “partially unsaturated” refers to a ring moiety that includes at least
onc doublc or triple bond. The term “partially unsaturated” is intended to cncompass rings having
multiple sites of unsaturation, but is not intended to include aryl or heteroaryl moieties, as herein
defined.

[0047] As described herein, compounds of the invention may contain “optionally substituted”
moieties. In general, the term “substituted,” whether preceded by the term “optionally” or not,
means that one or more hydrogens of the designated moiety are replaced with a suitable substituent.
Unless otherwise indicated, an “optionally substituted” group may have a suitable substituent at
each substitutable position of the group, and when more than one position in any given structure
may be substituted with more than one substituent selected from a specified group, the substituent
may be either the same or different at every position. Combinations of substituents envisioned by
this invention are preferably those that result in the formation of stable or chemically feasible
compounds. The term “stable,” as used herein, refers to compounds that are not substantially
altered when subjected to conditions to allow for their production, detection, and, in certain
embodiments, their recovery, purification, and use for one or more of the purposes disclosed
herein.

[0048] Each optional substituent on a substitutable carbon is a monovalent substituent
independently selected from halogen; —(CH2)o4R°; —(CH2)04OR®; -O(CH2)04R®, —O—(CH2)o-
4C(O)OR®; —(CH2)0 4CH(OR®)2; —(CH2)0-4SR°; —(CH2)o4Ph, which may be substituted with R®;
—(CH2)0-4O(CH2)0-1Ph which may be substituted with R°; -CH=CHPh, which may be substituted
with R® —(CH2)04O(CH2)o 1-pyridyl which may be substituted with R° —-NOz; —-CN; —
Ni3;  -(CH2)04sN(R°)2;  —(CH2)o 4sN(R°)C(O)R°; —N(R°)C(S)R®; —(CHz2)o 4N(R®)C(O)NR°;
-N(R°)C(S)NR®2;  —(CHz2)o sN(R°)C(O)OR®; -N(R®)N(R®)C(O)R?; -N(R%)N(R®)C(O)NR"2;
-N(R°)N(R®)C(O)OR?; —(CHz2)o4C(O)R®; —C(S)R°; —(CH2)o4C(O)OR®; —(CH2)o 4C(O)SR®;
-(CHz2)0-4C(O)OSiR%3; «(CH2)o 4OC(O)R?; —OC(O)(CHz2)0-4SR—, SC(S)SR®; -(CH2)o 4SC(O)R®;
—(CH2)0-4C(O)NR°2; —C(S)NR2; —C(S)SR*; —SC(S)SR°, -(CH2)0 4OC(O)NR°2;
-C(O)N(OR°)R?; —C(O)C(O)R?; —C(O)CH2C(O)R®; —C(NOR®)R®; -(CH2)04+SSR®; —=(CH2)o-
4S(0)2R°; «(CH2)o4S(0)20R®;  —(CH2)04OS(O)2R°%;  —S(0O)2NR®%; =S(O)NR°)R°;, —
S(O)2N=C(NR®2)2; -(CH2)04S(O)R®; -N(R*)S(O)2NR%; -N(R°)S(O0)2R®; -N(OR®)R®; -
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C(NH)NR°®2; —P(O)2R°; -P(O)R°2; -OP(O)R°2; —OP(O)(OR®)2; SiR°3; —(C14 straight or branched
alkylene)O-N(R®)2; or —(C1_4 straight or branched alkylene)C(O)O-N(R°).

[0049] Each R° is independently hydrogen, Cis aliphatic, -CH2Ph, —O(CH2)o-(Ph, -CH2-(5-6
membered heteroaryl ring), or a 5—6—membered saturated, partially unsaturated, or aryl ring having
0—4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, or, notwithstanding the
definition above, two independent occurrences of R°, taken together with their intervening atom(s),
form a 3—12-membered saturated, partially unsaturated, or aryl mono— or bicyclic ring having 0—
4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, which may be substituted
by a divalent substituent on a saturated carbon atom of R° selected from =O and =S; or each R°
is optionally substituted with a monovalent substituent independently selected from halogen, —
(CH2)02R®, —(haloR*®), -(CH2)o 2OH, -(CH2)0 20R®, (CH2)o 2CH(OR*)2; -O(haloR*®), -CN, —N3,
—(CH2)02C(O)R®, -(CH2)02C(0O)OH, —(CHz2)02C(O)OR®, —(CH2)p-2SR®, —(CH2)0>SH, —(CH2)o-
sNH2, <(CH2)02NHR®, ((CH2)0-2NR®*2, —-NO», —-SiR*®3;, —OSiR®;, -C(O)SR®, —(Ci4 straight or
branched alkylene)C(O)OR®, or —-SSR®.

[0050] Each R® is independently selected from Ci_4 aliphatic, -CH2Ph, -O(CH2)o-1Ph, or a 5-6—
membered saturated, partially unsaturated, or aryl ring having 0—4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur, and wherein each R® is unsubstituted or where preceded
by halo is substituted only with onc or more halogens; or wherein an optional substituent on a
saturated carbon is a divalent substituent independently selected from =0, =S, =NNR",
=NNHC(O)R", =NNHC(O)OR®, =NNHS(O):R", =NR’, =NOR’, —-O(C(R*2)); 30—, or -
S(C(R"2))2.3S—, or a divalent substituent bound to vicinal substitutable carbons of an “optionally
substituted” group is —O(CR"2)2 30—, wherein each independent occurrence of R” is selected from
hydrogen, Ci ¢ aliphatic or an unsubstituted 5—6—membered saturated, partially unsaturated, or

aryl ring having 0—4 heteroatoms independently selected from nitrogen, oxygen, or sulfur.

[0051] When R" is C1_¢ aliphatic, R"is optionally substituted with halogen, -R®, -(haloR*®), -OH,
—OR?®, —-O(haloR®), -CN, —C(O)OH, —C(O)OR®, —.NH>, -NHR®, -NR*», or -NO, wherein each
R® is independently sclected from Ci-4 aliphatic, -CH2Ph, ~O(CH2)o-1Ph, or a 5-6-membered
saturated, partially unsaturated, or aryl ring having 0—4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, and wherein each R® is unsubstituted or where preceded by halo is

substituted only with one or more halogens.
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[0052] An optional substituent on a substitutable nitrogen is independently —R¥, -NR";, -C(O)RT,
—~C(O)OR', —C(O)C(O)RT, =C(O)CH2C(O)RT, -S(0)2R", -S(0):NR*2, —C(S)NR'2, -C(NH)NR 2,
or —-N(R")S(0)2R"; wherein each R is independently hydrogen, C ¢ aliphatic, unsubstituted —OPh,
or an unsubstituted 5—6-membered saturated, partially unsaturated, or aryl ring having 04
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or, two independent
occurrences of RY, taken together with their intervening atom(s) form an unsubstituted 3—12—
membered saturated, partially unsaturated, or aryl mono- or bicyclic ring having 0—4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur; wherein when R is Ci_ aliphatic, R is
optionally substituted with halogen, -R®, -(haloR*®), -OH, —~OR®, —~O(haloR*®), -CN, —-C(O)OH, —
C(O)OR®, -NH», -NHR®, -NR®,, or -NO, wherein each R® is independently selected from Ci-
4 aliphatic, -CH2Ph, —O(CHz)o-1Ph, or a 5-6—membered saturated, partially unsaturated, or aryl
ring having 0—4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, and wherein

each R® is unsubstituted or where preceded by halo is substituted only with one or more halogens.

[0053] As used herein, the term “pharmaceutically acceptable salt” refers to those salts which are,
within the scope of sound medical judgment, suitable for use in contact with the tissues of humans
and lower animals without undue toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benelit/risk ratio. Pharmaceutically acceptable salts are well
known in the art. For example, S. M. Berge er al., describe pharmaceutically acceptable salts in
detail in J. Pharmaceutical Sciences, 1977, 66, 1-19, incorporated herein by reference.
Pharmaceutically acceptable salts of the compounds of this invention include those derived from
suitable inorganic and organic acids and bases. Examples of pharmaceutically acceptable,
nontoxic acid addition salts are salts of an amino group formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and perchloric acid or with
organic acids such as acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid
or malonic acid or by using other methods used in the art such as ion exchange. Other
pharmaceutically acceptable salts include adipate, alginate, ascorbate, aspartate, benzenesulfonate,
benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide, 2—
hydroxy—ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate,

methanesulfonate, 2—naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate,
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pectinate, persulfate, 3—phenylpropionate, phosphate, pivalate, propionate, stearate, succinate,
sulfate, tartrate, thiocyanate, p—toluencsulfonate, undecanoate, valcrate salts, and the like.

[0054] 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 ef al.. Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and
Use. (2002) Zurich: Wiley-VCH; S. Berge er 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 Chenustry (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.

[0055] Salts derived from appropriate bases include alkali metal, alkaline earth metal, ammonium
and N*(Cisalkyl)s salts. Representative alkali or alkaline earth metal salts include sodium,
lithium, potassium, calcium, magnesium, and the like. Further pharmaceutically acceptable salts
include, when appropriate, nontoxic ammonium, quaternary ammonium, and amine cations
formed using counterions such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate,
loweralkyl sulfonate and aryl sulfonate.

[0056] Unless otherwise stated, structures depicted herein are also meant to include all isomeric
(e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of the structure; for
example, the R and S configurations for each asymmetric center, Z and E double bond isomers,
and Z and FE conformational isomers. Therefore, single stereochemical isomers as well as
enantiomeric, diastereomeric, and geometric (or conformational) mixtures of the present
compounds are within the scope of the invention. Unless otherwise stated, all tautomeric forms of
the compounds of the invention are within the scope of the invention. The invention includes
compounds that differ only in the presence of one or more isotopically enriched atoms. For
example, compounds having the present structures including the replacement of hydrogen by
deuterium or tritium, or the replacement of a carbon by a '*C- or "“C-enriched carbon are within
the scope of this invention. Such compounds are useful, for example, as analytical tools, as probes
in biological assays, or as therapeutic agents in accordance with the present invention.

[0057] 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
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converting the enantiomeric mixture into a diastereomeric 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) diastereomeric 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.

[0058] 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 an atropisomer (e.g., substituted biaryls), all forms of

such atropisomer are considered part of this invention.

[0059] Chemical names, common names, and chemical structures may be used interchangeably to
describe the 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. 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.

[0060] Unless specified otherwise, the term “about” refers to within +£10% of the stated value. The
invention encompasses embodiments where the value is within 9%, +8%, +7%, +6%, +5%, +4%,

+3%, +2%, or +1% of the stated value.

[0061] The terms “a” and “an” as used herein mean “one or more” and include the plural unless

the context is inappropriate.

[0062] 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,2 alkyl, Ci-Cio
alkyl, and C-C¢ 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-
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methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl,
4-mcthyl-1-pentyl, 2-methyl-2-pentyl, 3-mcthyl-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.

[0063] The term “cycloalkyl” 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
“C3-Cs cycloalkyl,” derived from a cycloalkane. Exemplary cycloalkyl groups include cyclohexyl,
cyclopentyl, cyclobutyl, and cyclopropyl. The term “cycloalkylene” refers to a bivalent cycloalkyl

group.
[0064] The term “haloalkyl” refers to an alkyl group that is substituted with at least one halogen.

Exemplary haloalkyl groups include -CHzF, -CHF», -CF3, -CH2CF;, -CF2CF3, and the like. The

term “haloalkylene” refers to a bivalent haloalkyl group.

[0065] 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.

[0066] 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. The term “haloalkoxyl” refers to an alkoxyl group
that is substituted with at least one halogen. Exemplary haloalkoxyl groups include -OCH3F, -
OCHF>, -OCF3, -OCH2CF3, -OCF2CF3, and the like. The term “hydroxyalkoxyl” refers to an
alkoxyl group that is substituted with at least one hydroxyl. Exemplary hydroxyalkoxyl groups
include -OCH>CH>OH, -OCH>C(H)(OH)CH>CH,OH, and the like. The term “alkoxylene” refers

to a bivalent alkoxyl group.

[0067] The term “ox0” is art-recognized and refers to a “=0” substituent. For example, a

cyclopentane substituted with an oxo group is cyclopentanone.
[0068] The symbol “ -~ indicates a point of attachment.

[0069] 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.
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[0070] One or more compounds of the invention may exist in unsolvated as well as solvated forms
with pharmaccutically acceptable solvents such as water, cthanol, 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.

[0071]  As used herein, the terms “subject” and “patient” are used interchangeably 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, include humans.

[0072]  As used herein, the term “compound” refers to a quantity of molecules that is sufficient
to be weighed, tested for its structural identity, and to have a demonstrable use (e.g., a quantity
that can be shown to be active in an assay, an in vitro test, or in vivo test, or a quantity that can be

administered to a patient and provide a therapeutic benefit).

[0073] The term “ICs0” is art-recognized and refers to the concentration of a compound that is

required to achieve 50% inhibition of the target.

[0074] 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.

[0075] 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.
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[0076] As used herein, the term “pharmaceutical composition” refers to the combination of an
active agent with a carrier, incrt or active, making thc composition cspecially suitable for

diagnostic or therapeutic use in vivo or ex vivo.

[0077] 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 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].

[0078] 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 components, and that
there are processes and methods according to the present invention that consist essentially of, or

consist of, the recited processing steps.
[0079] As a general matter, compositions specifying a percentage are by weight unless otherwise
specified.

L. Alkoxypyridinyl and Related Compounds

[0080] The invention provides alkoxypyridinyl and related compounds. The compounds may be
used in the pharmaceutical compositions and therapeutic methods described herein. Exemplary
compounds are described in the following sections, along with exemplary procedures for making

the compounds.

[0081] One aspect of the invention provides a compound represented by Formula I:
R2

26!

(M

or a pharmaceutically acceptable salt thereof; wherein:

R3
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R!is Capz alkoxyl, -[-O-(C12 alkylene)]s-H, -(Ci.¢ alkylene)-[-O-(Ci-2 alkylene)],-H, -Ca12
alkyl, -C(0)~(Ca-12 alkyl), ~(C-10 alkylenc)-R, -O-(Cj-10 alkylene)-RS, -N(R*)([(C -2 alkylene)-O-
lo-(CisalkyD)), or -N(RH(RY);

R? is hydroxyl, Ci.4 alkoxyl, or hydrogen;

R? is hydroxyl, Ci.4 haloalkyl, or hydrogen;

R*is Cipalkyl;

R’ is Cyrzalkyl;

Ris a 5-6 membered heteroaryl containing 1, 2, or 3 heteroatoms independently selected
from nitrogen, oxygen, and sulfur, wherein the heteroaryl is substituted with 0, 1, or 2 substituents
independently selected from the group consisting of Cy.¢ alkyl and halo;

Al is (i) a 6-membered heteroarylene containing 1 or 2 heteroatoms selected from nitrogen
or (ii) a 5S-membered heteroarylene containing 1, 2, or 3 heteroatoms independently selected from
nitrogen, oxygen, and sulfur; and

nisl1,2,3,4,50r6;

[0082] provided that R! is not Cai2 alkyl when AY(R?*)(RY) taken together are a dihydroxy-
pyrimidinyl or a dihydroxy-pyridinyl. The definitions of variables in Formula I above encompass
multiple chemical groups. The application contemplates embodiments where, for example, (i) 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).
[0083] In certain embodiments, the compound is a compound of Formula 1.

[0084] As defined generally above, R! is C2.12 alkoxyl, -[-O-(C1-2 alkylene)]s-H, -(C 1.6 alkylene)-
[-O-(C1-2 alkylene)n-H, -Ca.12 alkyl, -C(O)-(Ca-12 alkyl), -(C1-10 alkylene)-RS, -O-(C1.10 alkylene)-
R®, -NRH([(C1-2 alkylene)-O-1,-(C1-6 alkyl)), or -N(R*)(R”). In certain embodiments, R! is C2.12
alkoxyl. In certain embodiments, R' is Cs.10 alkoxyl. In certain embodiments, R is Cs alkoxyl.
In certain embodiments, R! is -[-O-(Ci alkylene)].-H. In certain embodiments, R' is -(Ci
alkylene)-[-O-(C12 alkylene)],-H. 1In certain embodiments, R! is -Casj2 alkyl. In certain
embodiments, R' is -C7.10 alkyl. In certain embodiments, Rlis -Cio alkyl. In certain embodiments,
R! is -C(O)-(Cs12 alkyl). 1In certain embodiments, R! is -C(O)-(Cs.12 alkyl). In certain

embodiments, R! is -(Cy.j alkylene)-R®. In certain embodiments, R! is -(Cs.¢ alkylene)-R®. In
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certain embodiments, R! is -O-(Ci.19 alkylene)-R®. In certain embodiments, R! is -N(R*)([(C1-2
alkylene)-O-10-(Ci-6 alkyl)). In certain embodiments, R! is NRHR?). In certain embodiments,
R! is -C(0)-(Cs-12 alkyl) or -O-(C1-10 alkylene)-R®. In certain embodiments, R' is -N(R*)([(C1-2
alkylene)-O-],-(C1.6 alkyl)) or -N(R*)(R®). In certain embodiments, R! is selected from the groups

depicted in the compounds in Table 1 below.

[0085] As defined generally above, R* is hydroxyl, Ci4 alkoxyl, or hydrogen. In certain
embodiments, R?is hydroxyl. In certain embodiments, R?is Ci1alkoxyl. In certain embodiments,
R?is hydrogen. In certain embodiments, R? is selected from the groups depicted in the compounds

in Table 1 below.

[0086] As defined generally above, R? is hydroxyl, Ci« haloalkyl, or hydrogen. In certain
embodiments, R® is hydroxyl. In certain embodiments, R*® is Ci4 haloalkyl. In certain
embodiments, R? is hydrogen. In certain embodiments, R*is selected from the groups depicted in

the compounds in Table | below.

[0087] As defined generally above, R*is Ci¢alkyl. In certain embodiments, R* is Cj.4 alkyl. In
certain embodiments, R* is Ci.» alkyl. In certain embodiments, R* is selected from the groups

depicted in the compounds in Table 1 below.

[0088] As defined generally above, R® is Cs.12 alkyl. In certain embodiments, R® is Ce.10 alkyl. In
certain embodiments, R’ is Cs.io alkyl. In certain embodiments, R’ is Ce.s alkyl. In certain

embodiments, R’ is selected from the groups depicted in the compounds in Table 1 below.

[0089] As defined generally above, R® is a 5-6 membered heteroaryl containing 1, 2, or 3
heteroatoms independently selected from nitrogen, oxygen, and sulfur, wherein the heteroaryl is
substituted with 0, 1, or 2 substituents independently selected from the group consisting of Ci6
alkyl and halo. In certain embodiments, R is a 5-membered heteroaryl containing 1, 2, or 3
heteroatoms independently selected from nitrogen, oxygen, and sulfur, wherein the heteroaryl is
substituted with 0, 1, or 2 substituents independently selected from the group consisting of Ci.6
alkyl and halo. In certain embodiments, R® is a 5-membered heteroaryl containing 1, 2, or 3
heteroatoms independently selected from nitrogen, oxygen, and sulfur, wherein the heteroaryl is
substituted with 0, 1, or 2 substituents independently selected from the group consisting of Ci.6
alkyl. In certain embodiments, R® is a 5-membered heteroaryl containing 1, 2, or 3 heteroatoms

independently selected from nitrogen, oxygen, and sulfur, wherein the heteroaryl is substituted
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with 0, 1, or 2 substituents independently selected from the group consisting of halo. In certain
cmbodiments, R® is a 6-membered heteroaryl containing 1, 2, or 3 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, wherein the heteroaryl is substituted with O, 1, or 2
substituents independently selected from the group consisting of Ci alkyl and halo. In certain
embodiments, R® is a 6-membered heteroaryl containing 1, 2, or 3 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, wherein the heteroaryl is substituted with O, 1, or 2
substituents independently selected from the group consisting of Cie alkyl . In certain
embodiments, R® is a 6-membered heteroaryl containing 1, 2, or 3 heteroatoms independently
selected from nitrogen, oxygen, and sulfur, wherein the heteroaryl is substituted with 0, 1, or 2
substituents independently selected from the group consisting of halo. In certain embodiments, R®
is pyridinyl, pyrazolyl, or oxazolyl, each of which is substituted with 0, 1, or 2 substituents
independently selected from the group consisting of Ci.¢ alkyl and halo. In certain embodiments,

RS is selected from the groups depicted in the compounds in Table 1 below.

[0090] As defined generally above, Al is (i) a 6-membered heteroarylene containing 1 or 2
heteroatoms selected from nitrogen or (ii) a S-membered heteroarylene containing 1, 2, or 3
heteroatoms independently selected from nitrogen, oxygen, and sulfur. In certain embodiments,
Al is (i) a 6-membered heteroarylene containing 1 or 2 heteroatoms selected from nitrogen. In
certain embodiments, A! is (ii) a S-membered heteroarylene containing 1, 2, or 3 heteroatoms
independently selected from nitrogen, oxygen, and sulfur. In certain embodiments, A' is
pyridinylene. In certain embodiments, A' is pyrazolylene, oxazolylene, or 1,2,4-triazolylene. In

certain embodiments, is A' selected from the groups depicted in the compounds in Table 1 below.

[0091] As defined generally above, nis 1, 2, 3,4, 5 or 6. In certain embodiments, n is 1, 2, or 3.
In certain embodiments, nis 4, 5 or 6. In certain embodiments, n is 1. In certain embodiments, n
1s 2. In certain embodiments, n is 3. In certain embodiments, n is 4. In certain embodiments, n is
5. In certain embodiments, n is 6. In certain embodiments, n is selected from the groups depicted

in the compounds in Table 1 below.

[0092] The description above describes multiple embodiments relating to compounds of Formula

I. The patent application specifically contemplates all combinations of the embodiments.

[0093] In certain embodiments, the compound of Formula I is further defined by Formula Ia

or a pharmaceutically acceptable salt thereof:
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Ia.

[0094] In certain embodiments, the compound of Formula I is further defined by Formula Ia.
[0095] In certain embodiments, the compound of Formula I is further defined by Formula Ib,

Ic, or Id, or a pharmaceutically acceptable salt thereof:

RZ R2 R'] R2
= —N __
DR3 h?,)\R3 HZ//S\ 3
R1/ \N R1/ \N \N R
Ib Ic 1d.

[0096] In certain embodiments, the compound of Formula 1 is further defined by Formula Ib, Ic,

or Id.

[0097] Another aspect of the invention provides a compound in Table 1 below, or a
pharmaceutically acceptable salt thereof. In certain embodiments, the compound is a compound

in Table 1.

TABLE 1.
Compound No. | Chemical Structure
~o
Il NTS
= F
F
OH
N
12 (AF
F
N
1-3 |
7 oH
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[0098] Methods for preparing compounds described herein are illustrated in the following
synthetic scheme. The scheme is provided for the purpose of illustrating the invention, and is not
intended to limit the scope or spirit of the invention. Starting materials shown in the scheme can
be obtained from commercial sources or can be prepared based on procedures described in the

literature.

[0099] In the schemes, it is understood by one skilled in the art of organic synthesis that the
functionality present on various portions of the molecule should be compatible with the reagents
and reactions proposed. Substituents not compatible with the reaction conditions will be apparent
to one skilled in the art, and alternate methods are therefore indicated (for example, use of
protecting groups or alternative reactions). Protecting group chemistry and strategy is well known
in the art, for example, as described in detail in Protecting Groups in Organic Synthesis, 3"
Edition, T. W. Greene and P. G. M. Wuts, John Wiley & Sons, 1999 and Greene’s Protective
Groups in Organic Synthesis, 5th Ed., (Peter G. M. Wauts, John Wiley & Sons: 2014), the entire

contents of both of which are hereby incorporated by reference.
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[0100] The synthetic route illustrated in Scheme 1 is a general method for preparing
compounds of Formula D. Recaction of chloropyridine A with (4-mcthoxyphenyl)methanol
provides compound B. Reaction of compound B with a hydroxy-alkane compound under basic
conditions provides compound C. Removal of the protecting groups (e.g., under acidic conditions,

such as trifluoroacetic acid) provides the final compound of Formula D.

SCHEME 1.
o 5
ol HO -
Alkyl—OH
O/ -
NI N o) o) Base
= Base =
cl cl N
NS
A
\O cl B
OH

)Ni
N '
JQ:L Alkyl—0” " “0H
Alkyl—0 o

[0101] The modular synthetic route illustrated in Scheme 1 can be adjusted to provide additional
compounds by conducting functional group transformations on the intermediate and final
compounds. Such functional group transformations are well known in the art, as described in, for
example, Comprehensive Organic Synthesis (B.M. Trost & 1. Fleming, eds., 1991-1992); Organic
Synthesis, 3" Ed. (Michael B. Smith, Wavefunction, Inc., Irvine: 2010); Modern Methods of
Organic Synthesis, 4™ Ed. (William Carruthers and Iain Coldham, Cambridge University Press,
Cambridge: 2004); March’s Advanced Organic Chemistry: Reactions, Mechanisms, and
Structure, 8" Ed., (Michael B. Smith, John Wiley & Sons, New York: 2020); and Comprehensive
Organic Transformations: A Guide to Functional Group Preparations, 3rd Ed. (Richard C.
Larock, ed., John Wiley & Sons, New York: 2018).
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I1. Therapeutic Applications of Alkoxypyridinyl and Related Compounds

[0102] The alkoxypyridinyl and related compounds described herein, such as a compound of
Formula 1, or other compounds in Section I, provide therapeutic benefits to subjects suffering from

cancer and other diseases and conditions.

[0103] Accordingly, one aspect of the invention provides a method of treating a disease or
condition responsive to GPR84 agonism. The method comprises administering to a subject in need
thereol a therapeutically effective amount of a compound described herein, such as a compound
of Formula I, to treat the disease or condition. In certain embodiments, the compound is a
compound of Formula Ia, Ib, Ic or defined by one of the embodiments described above. Further
description of exemplary diseases or conditions responsive to GPR84 agonism is provided herein

below.

[0104] Another aspect of the invention provides a method of agonizing the activity of GPR84.
The method comprises contacting a GPR84 with an effective amount of a compound described
herein, such as a compound of Formula I, to agonize the activity of said GPR84. In certain
embodiments, the compound is a compound of Formula Ia, Ib, Ic or defined by one of the

embodiments described above.

Exemplary Diseases or Conditions Responsive to GPR84 Agonism

[0105] In certain embodiments, the disease or condition responsive to GPR84 agonism is an
infectious disease or condition, a neurological or neurodegenerative disease or condition, or

cancer.
[0106] In certain embodiments, the disease or condition responsive to GPR84 agonism is cancer.

[0107] In certain embodiments, the cancer is a solid tumor. In certain embodiments, the cancer is
ovarian cancer, uterine cancer, endometrial cancer, cervical cancer, prostate cancer, testicular
cancer, breast cancer, brain cancer, lung cancer, oral cancer, esophageal cancer, head and neck
cancer, stomach cancer, colon cancer, rectal cancer, skin cancer, sebaceous gland carcinoma, bile
duct and gallbladder cancers, liver cancer, pancreatic cancer, bladder cancer, urinary tract cancer,

kidney cancer, eye cancer, thyroid cancer, or a neuroendocrine cancer.

[0108] In certain embodiments, the cancer is a solid tumor. In certain embodiments, the cancer

1S a sarcoma or carcinoma.
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[0109] In certain embodiments, the cancer is prostate cancer, breast cancer, lung cancer, liver
canccr, bladder cancer, urinary tract cancer, or cyc cancer. In certain embodiments, the cancer is
prostate cancer. In certain embodiments, the cancer is breast cancer. In certain embodiments, the
cancer is lung cancer. In certain embodiments, the cancer is liver cancer. In certain embodiments,
the cancer is bladder cancer. In certain embodiments, the cancer is urinary tract cancer. In certain

embodiments, the cancer is eye cancer.

[0110] In certain embodiments, the cancer is a B-cell non-Hodgkin’s Lymphoma, diffuse large
B-cell lymphoma (DLBCL), Burkitt lymphoma (BL), Burkitt-like lymphoma (BLL), mature B-
cell acute leukemia (B-AL), chronic lymphocytic leukemia (CLL), follicular lymphoma, multiple
myeloma, head and neck cancer, colorectal cancer, a squamous cell carcinoma, HER2
overexpressing breast cancer, gastric junction adenocarcinoma, gastro-esophageal junction
adenocarcinoma, non-small cell lung cancer, hepatocellular carcinoma, gastric cancer, urothelial
cancer, renal cancer, giant cell bone cancer, bone metastasis, neuroblastoma, mycosis fungoides,

or Sézary syndrome.

[0111] In certain embodiments, the cancer is squamous-cell carcinoma, basal cell carcinoma,
adenocarcinoma, hepatocellular carcinomas, and renal cell carcinomas, cancer of the bladder,
bowel, breast, cervix, colon, esophagus, head, kidney, liver, lung, neck, ovary, pancreas, prostate,
and stomach; leukemias; benign and malignant lymphomas (e.g., Burkitt’s lymphoma and Non-
Hodgkin’s lymphoma); benign and malignant melanomas; myeloproliferative diseases; sarcomas,
including Ewing’s sarcoma, hemangiosarcoma, Kaposi’s sarcoma, liposarcoma, myosarcomas,
peripheral neuroepithelioma, synovial sarcoma, gliomas, astrocytomas, oligodendrogliomas,
ependymomas, gliobastomas, neuroblastomas, ganglioneuromas, gangliogliomas,
medulloblastomas, pineal cell tumors, meningiomas, meningeal sarcomas, neurofibromas, and
Schwannomas; bowel cancer, breast cancer, prostate cancer, cervical cancer, uterine cancer, lung
cancer, ovarian cancer, testicular cancer, thyroid cancer, astrocytoma, esophageal cancer,
pancreatic cancer, stomach cancer, liver cancer, colon cancer, melanoma; carcinosarcoma,

Hodgkin’s disease, Wilms’ tumor and teratocarcinomas.

[0112] In certain embodiments, the cancer is a neuroblastoma, craniopharyngioma, glioma,
glioblastoma, schwannoma, astrocytoma, oligodendroglioma, medulloblastoma, pinealoma,

hemangioblastoma, retinoblastoma, ependymoma, chordoma, meningioma, medullary carcinoma,
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small cell lung carcinoma, papillary adenocarcinoma, papillary carcinoma, mesothelioma,
nasopharyngcal carcinoma, acoustic ncuroma, oral canccr, csophagcal cancer, hcad and neck
cancer, stomach cancer, colon cancer, rectal cancer, skin cancer, melanoma, sweat gland
carcinoma, sebaceous gland carcinoma, squamous cell carcinoma, basal cell carcinoma, bile duct
and gallbladder cancers, liver cancer, hepatocellular carcinoma, pancreatic cancer, bladder
carcinoma, renal cell carcinoma, kidney cancer, Wilms’ tumor, thyroid cancer, parathyroid tumor,
synovioma, soft tissue sarcoma (e.g., rhabdomyosarcoma (RMS)), Kaposi sarcoma, synovial
sarcoma, osteosarcoma, Ewing’s sarcoma, malignant rhabdoid tumor, leiomyosarcoma,
liposarcoma, lymphangioendothelio-sarcoma, lymphangiosarcoma, myxosarcoma, osteogenic

sarcoma, fibrosarcoma, chondrosarcoma, or endotheliosarcoma.

[0113] In certain embodiments, the cancer is a hematological cancer. In certain embodiments,

the cancer is lymphoma, leukemia, or myeloma.

[0114] In certain embodiments, the cancer is a lymphoma. In certain embodiments, the cancer
is Burkitt’s lymphoma, diffuse large B-cell lymphoma (DLBCL), follicular lymphoma, non-
Hodgkin’s lymphoma, lymphoid malignancies of T-cell or B-cell origin, peripheral T-cell

lymphoma, adult T-cell leukemia-lymphoma, or Waldenstrom’s macroglobulinemia.

[0115] In certain embodiments, the cancer is a leukemia. In certain embodiments, the cancer
is acute leukemia, lymphoblastic leukemia, acute lymphoblastic leukemia, myelogenous leukemia,
B-cell leukemia, T-cell leukemia, acute myelogenous leukemia, acute T-cell leukemia, chronic
leukemia, chronic lymphocytic leukemia, chronic myelocytic leukemia, chronic myelogenous

leukemia, polycythemia vera, multiple myeloma, or erythroleukemia.

[0116] In certain embodiments, the cancer is a myelodysplastic and/or myeloproliferative
syndrome. In certain embodiments, the cancer is a myelodysplastic syndrome. In certain

embodiments, the cancer is a myeloproliferative syndrome.

[0117] In certain embodiments, the cancer is a cancer or related myeloproliferative disorder
selected from histiocytosis, essential thrombocythemia, myelofibrosis, heavy chain disease, and
other malignancies and hyperproliferative disorders of the bladder, breast, colon, lung, ovaries,

pancreas, prostate, skin and uterus.

29



WO 2024/258897 PCT/US2024/033492

[0118] In certain embodiments, the cancer is a malignant rhabdoid tumor, atypical teratoid
rhabdoid tumor, cpithclioid sarcoma, rcnal medullary carcinoma, pancreatic undiffcrentiated
rhabdoid carcinoma, schwannoma, epithelioid malignant peripheral nerve sheath tumor, or diffuse

intrinsic glioma.

[0119] In certain embodiments, the cancer is retinoblastoma multiforme, metastatic castration-
resistant prostate cancer, prostate small cell neuroendocrine carcinoma, small-cell lung cancer,

triple-negative breast cancer, hepatocellular carcinoma, bladder cancer, or urinary tract cancer.

[0120] In certain embodiments, the cancer is fibrosarcoma, myxosarcoma, liposarcoma,
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma,
lymphangiosarcoma, lymphangioendotheliosarcoma, Ewing’s tumor, leiomyosarcoma,
rhabdomyosarcoma, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland
carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary adenocarcinomas,
cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma,
hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilms’
tumor, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, and hemangioblastoma. In
certain embodiments, the cancer is a neuroblastoma, meningioma, hemangiopericytoma, multiple
brain metastase, glioblastoma multiforms, glioblastoma, brain stem glioma, poor prognosis
malignant brain tumor, malignant glioma, anaplastic astrocytoma, anaplastic oligodendroglioma,
neuroendocrine tumor, rectal adeno carcinoma, Dukes C & D colorectal cancer, unresectable
colorectal carcinoma, metastatic hepatocellular carcinoma, Kaposi’s sarcoma, acute myeloblastic
leukemia, acute myeloblastic leukemia with complex karyotype, Hodgkin’s lymphoma, non-
Hodgkin’s lymphoma, cutaneous T-Cell lymphoma, cutaneous B-Cell lymphoma, diffuse large B-
Cell lymphoma, low grade follicular lymphoma, metastatic melanoma, localized melanoma,
malignant mesothelioma, malignant pleural effusion mesothelioma syndrome, peritoneal
carcinoma, papillary serous carcinoma, gynecologic sarcoma, soft tissue sarcoma, scelroderma,
cutaneous vasculitis, Langerhans cell histiocytosis, leiomyosarcoma, (ibrodysplasia ossificans
progressive, hormone refractory prostate cancer, resected high-risk soft tissue sarcoma,
unrescectable hepatocellular carcinoma, Waidenstrom’s macroglobulinemia, smoldering
myeloma, indolent myeloma, fallopian tube cancer, androgen independent prostate cancer,

androgen dependent stage IV non-metastatic prostate cancer, hormone-insensitive prostate cancer,
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chemotherapy-insensitive prostate cancer, papillary thyroid carcinoma, follicular thyroid

carcinoma, medullary thyroid carcinoma, or leiomyoma.

[0121] In certain embodiments, the cancer an ADCP-resistant cancer. In certain embodiments,

the cancer comprises U266 cells.

[0122] In certain embodiments, the cancer is a metastatic cancer. In certain embodiments, the

cancer is a relapsed and/or refractory cancer.

[0123] In certain embodiments, the cancer is ovarian cancer, uterine cancer, gestational
trophoblastic ~ disease, endometrial cancer, cervical cancer, embryonal carcinoma,
choriocarcinoma, prostate cancer (including hormone insensitive and castrate resistant prostate
cancers), testicular tumors (including germ cell testicular cancer / seminoma),
cystadenocarcinoma, breast cancer (including estrogen-receptor positive breast cancer), brain
tumors (including neuroblastoma, craniopharyngioma, glioma, glioblastoma, schwannoma,
astrocytoma, oligodendroglioma, medulloblastoma, and pinealoma), hemangioblastoma,
retinoblastoma, ependymoma, chordoma, meningioma, medullary carcinoma, lung cancer
(including small cell lung carcinoma, papillary adenocarcinomas, and papillary carcinoma),
mesothelioma, nasopharyngeal carcinoma, acoustic neuroma, oral cancer, esophageal cancer, head
and neck cancer, stomach cancer, colon cancer, rectal cancer, skin cancer, melanoma, sweat gland
carcinoma, sebaceous gland carcinoma, squamous cell carcinoma, basal cell carcinoma, bile duct
and gallbladder cancers, liver cancer, hepatocellular carcinoma, pancreatic cancer, bladder
carcinoma, renal cell carcinoma, kidney cancer, Wilms’ tumor, thyroid cancer, parathyroid tumor,
synovioma, soft tissue sarcoma (e.g., rhabdomyosarcoma (RMS)), Kaposi sarcoma, synovial
sarcoma, osteosarcoma, Ewing’s sarcoma, malignant rhabdoid tumor, leiomyosarcoma,
liposarcoma, lymphangioendothelio-sarcoma, lymphangiosarcoma, myxosarcoma, osteogenic

sarcoma, fibrosarcoma, chondrosarcoma, or endotheliosarcoma.

[0124] In certain embodiments, the disease or condition responsive to GPR84 agonism is an

infectious disease or condition.

[0125]  In certain embodiments, the infectious disease or condition is Human granulocytic
anaplasmosis; brucellosis; melioidosis; pneumonia; bronchitis; meningitis; Q fever; ehrlichiosis;
tularemia; Legionnaire’s disease; Listeriosis; tuberculosis; Rocky Mountain spotted fever;

salmonellosis; HIV infection; or Helicobacter pylori infection.
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[0126] In certain embodiments, the disease or condition responsive to GPR84 agonism is a

ncurodegencrative discasc or condition.

[0127] In certain embodiments, the neurodegenerative disease or condition is a disease
involving amyloid beta deposit formation or a disease of frontal neuronal degeneration. In certain
embodiments, the disease involving amyloid beta deposit formation is Alzheimer disease; multiple
sclerosis; Huntington's disease; or Parkinson's disease. In certain embodiments, the disease of

frontal neuronal degeneration is frontotemporal dementia.

[0128] In certain embodiments, the disease or condition responsive to GPR84 agonism is

selected from those listed in Table 2.

[0129] In certain embodiments, the discase or condition is septicemia. In certain cmbodiments,

the disease or condition is obesity.

[0130] In certain embodiments, the subject is a human. In certain embodiments, the subject is an
adult human. In certain embodiments, the subject is a pediatric human. In certain embodiments,

the subject is a geriatric human.

[0131] Another aspect of the invention provides [or the use of a compound described herein (such
as a compound of Formula I or other compounds in Section I) in the manufacture of a medicament.
In certain embodiments, the medicament is for treating a disease or condition described herein,

such as cancer.

[0132] Another aspect of the invention provides for the use of a compound described herein (such
as a compound of Formula I or other compounds in Section I) for treating a disease or condition,

such as cancer.
III.  Combination Therapy

[0133] Another aspect of the invention provides for combination therapy. In one embodiment, an
alkoxypyridinyl or related compound described herein (e.g., a compound of Formula I or other
compounds in Section I) may be used in combination with an additional therapeutic agent to treat
diseases or conditions, such as cancer. In another embodiment, a GPR84 agonist is used in
combination with an additional therapeutic agent that binds to a target selected from CCR4, CD19,
CD20, CD22, CD30, CD33, CD38,CD47, CD52, CD79b, Claudin 18.2, CTLA-4, EGFR, FGFR2,
GD2, HER2, LAG3, MET, Nectin-4, PDGFRa, PD-L1, RANKL, SLAMF7, TF, TROP2, VEGF,
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VEGFR, VEGFR?2, or epidermal growth factor receptor with exon 20 insertion mutations, to treat
a discasc or condition, such as cancer. Such combination therapics arc described in more detail

below.

[0134] Accordingly, in certain embodiments, the present invention provides a method of treating
a disease or condition comprising administering to a patient in need thereof an effective amount
of a compound disclosed herein and co-administering simultaneously or sequentially an effective
amount of one or more additional therapeutic agents, such as those described herein. In some
embodiments, the method includes co-administering one additional therapeutic agent. In some

embodiments, the method includes co-administering two additional therapeutic agents.

[0135] One or more additional therapeutic agents may be administered separately from a first
compound or composition, as part of a multiple dosage regimen. Alternatively, one or more other
therapeutic agents may be part of a single dosage form, mixed together with a first compound in a
single composition. If administered as a multiple dosage regime, one or more other therapeutic
agent and first compound may be administered simultaneously, sequentially or within a period of

time from one another.

[0136] In certain embodiments, the compounds of the disclosure can be administered with one or
more of a second therapeutic agent, sequentially or concurrently, either by the same route or by
different routes of administration. =~ When administered sequentially, the time between
administrations is selected to benefit, among others, the therapeutic efficacy and/or safety of the
combination treatment. In certain embodiments, the compound of the disclosure can be
administered first followed by a second therapeutic agent, or alternatively, the second therapeutic
agent administered first followed by the compound of the disclosure. In certain embodiments, the
compound of the disclosure can be administered for the same duration as the second therapeutic

agent, or alternatively, for a longer or shorter duration as the second therapeutic compound.

[0137] When administered concurrently, the compounds of the disclosure can be administered
separately at the same time as the second therapeutic agent, by the same or different routes, or
administered in a single composition by the same route. In certain embodiments, the compound
of the disclosure is prepared as a first pharmaceutical composition, and the second therapeutic
agent prepared as a second pharmaceutical composition, where the first pharmaceutical

composition and the second pharmaceutical composition are administered simultaneously,
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sequentially, or separately. In certain embodiments, the amount and frequency of administration
of the sccond therapeutic agent can used standard dosages and standard administration frequencics
used for the particular therapeutic agent. See, e.g., Physicians’ Desk Reference, 70th Ed., PDR

Network, 2015; incorporated herein by reference.

[0138] One aspect of the invention provides a method for treating a disease or condition responsive
to GPR84 agonism, wherein the method comprises administering to a subject in need thereof a
therapeutically effective amount of (i) a compound described herein (e.g., a compound of Formula
I or other compound in Section 1) and (ii) an additional therapeutic agent, to treat the disease or

condition.

[0139] Another aspect of the invention provides a method for treating a disease or condition
responsive to GPR84 agonism, wherein the method comprises administering to a subject in need
thereof a therapeutically effective amount of (i) a GPR84 agonist and (ii) an additional therapeutic
agent that binds to a target selected from CCR4, CD19, CD20, CD22, CD30, CD33, CD38, CD47,
CD52, CD79b, Claudin 18.2, CTLA-4, EGFR, FGFR2, GD2, HER2, LAG3, MET, Nectin-4,
PDGFRa, PD-L1, RANKL, SLAMF7, TF, TROP2, VEGF, VEGFR, VEGFR2, or epidermal
growth factor receptor with exon 20 insertion mutations, to treat the disease or condition. In certain
embodiments, the target is CCR4, CD19, CD20, CD22, CD30, CD33, CD38, CD47, CDS52, or
CD79b. In certain embodiments, the target is Claudin 18.2 or CTLA-4. In certain embodiments,
the target is EGFR, FGFR2, or epidermal growth factor receptor with exon 20 insertion mutations.
In certain embodiments, the target is GD2, HER2, LAG3, MET, Nectin-4, PDGFRa, or PD-L1. In
certain embodiments, the target is RANKL, SLAMF7, TF, or TROP2. In certain embodiments,
the target is VEGF or VEGFR. In certain embodiments, the target is CCR4. In certain
embodiments, the target is CD19. In certain embodiments, the target is CD20. In certain
embodiments, the target is CD22. In certain embodiments, the target is CD30. In certain
embodiments, the target is CD33. In certain embodiments, the target is CD38. In certain
embodiments, the target is CD47. In certain embodiments, the target is CD52. In certain
embodiments, the target is CD79b. In certain embodiments, the target is Claudin 18.2. In certain
embodiments, the target is CTLA-4. In certain embodiments, the target is EGFR. In certain
embodiments, the target is FGFR2. In certain embodiments, the target is GD2. In certain
embodiments, the target is HER2. In certain embodiments, the target is LAG3. In certain

embodiments, the target is MET. In certain embodiments, the target is Nectin-4. In certain
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embodiments, the target is PDGFRa. In certain embodiments, the target is PD-L1. In certain
cmbodiments, the target is RANKL. In certain embodiments, the target is SLAMF7. In certain
embodiments, the target is TF. In certain embodiments, the target is TROP2. In certain
embodiments, the target is VEGFE. In certain embodiments, the target is VEGFR. In certain
embodiments, the target is VEGFR2. In certain embodiments, the target is epidermal growth factor

receptor with exon 20 insertion mutations.

[0140] In certain embodiments, the additional therapeutic agent is an inhibitor. In certain

embodiments, the additional therapeutic agent is an agonist.

[0141] In certain embodiments, the additional therapeutic agent is an antibody. In certain
embodiments, the additional therapeutic agent is Alemtuzumab, Amivantamab-vmjw
(Amivantamab), Avelumab, Bemarituzumab, Bevacizumab, Cetuximab, Cosibelimab,
Daratumumab, Denosumab, Dinutiximab, Elotuzumab, Ibritumomab tiuxetan, Isatuximab-irfc
(Isatuximab), Magrolizumab, Margetuximab-cmkb (Margetuximab), Mogamulizumab-kpkec
(Mogamulizumab), Naxitamab-gqgk (Naxitamab), Necitumumab, Obinutuzumab, Ofatumumab,
Olaratumab, Panitumumab, Pertuzumab, Ramucirumab, Rituximab, Tafasitamab-cxix
(Tafasitamab), Trastuzumab, TTI1-622, evorpacept, a SIRPaFc fusion protein, or Zolbetuximab. In
certain embodiments, the additional therapeutic agent is Alemtuzumab, Amivantamab-vmjw,
Avelumab, Bemarituzumab, Bevacizumab, Cetuximab, Cosibelimab, Daratumumab, Denosumab,
Dinutiximab, Elotuzumab, Ibrittmomab tiuxetan, Isatuximab-irfc, Magrolizumab, Margetuximab-
cmkb, Mogamulizumab-kpke, Naxitamab-gqgk, Necitumumab, Obinutuzumab, Ofatumumab,
Olaratumab, Panitumumab, Pertuzumab, Ramucirumab, Rituximab, Tafasitamab-cxix,
Trastuzumab, TTI-622, evorpacept, a SIRPaFc fusion protein, or Zolbetuximab. In certain
embodiments, the additional therapeutic agent is an antibody-drug-conjugate. In certain
embodiments, the additional therapeutic agent is Brentuximab vedotin, Enfortumab vedotin,
Gemtuzumab ozogamicin, Ibritumomab tiuxetan, Inotuzumab ozogamicin, Loncastuximab
tesirine, Moxetumomab pasudotox, Polatuzumab vedotin, Sacituzumab govitecan, Tisotumab
vedotin, Trastuzumab deruxtecan, or Trastuzumab emtansine. In certain embodiments, the
additional therapeutic agent is a SIRPaFc fusion protein (such as described in U.S. Patent No.
10,906,954, which is herein incorporated by reference in its entirety). In certain embodiments, the
additional agent is a fusion of a CD47-binding domain of human SIRPa linked to the Fc region of

human IgG.
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[0142] In certain embodiments, the additional therapeutic agent is Alemtuzumab. In certain
cmbodiments, the additional thcrapeutic agent is Amivantamab-vmjw. In certain embodiments,
the additional therapeutic agent is Avelumab. In certain embodiments, the additional therapeutic
agent is Bemarituzumab. In certain embodiments, the additional therapeutic agent is Bevacizumab.
In certain embodiments, the additional therapeutic agent is Cetuximab. In certain embodiments,
the additional therapeutic agent is Cosibelimab. In certain embodiments, the additional therapeutic
agent is Daratumumab. In certain embodiments, the additional therapeutic agent is Denosumab.
In certain embodiments, the additional therapeutic agent is Dinutiximab. In certain embodiments,
the additional therapeutic agent is Elotuzumab. In certain embodiments, the additional therapeutic
agent is Ibritumomab tiuxetan. In certain embodiments, the additional therapeutic agent is
Isatuximab-irfc. In certain embodiments, the additional therapeutic agent is Magrolizumab. In
certain embodiments, the additional therapeutic agent is Margetuximab-cmkb. In certain
embodiments, the additional therapeutic agent is Mogamulizumab-kpke. In certain embodiments,
the additional therapeutic agent is Naxitamab-gqgk. In certain embodiments, the additional
therapeutic agent is Necitumumab. In certain embodiments, the additional therapeutic agent is
Obinutuzumab. In certain embodiments, the additional therapeutic agent is Ofatumumab. In
certain embodiments, the additional therapeutic agent is Olaratumab. In certain embodiments, the
additional therapeutic agent is Panitumumab. In certain embodiments, the additional therapeutic
agent is Pertuzumab. In certain embodiments, the additional therapeutic agent is Ramucirumab.
In certain embodiments, the additional therapeutic agent is Rituximab. In certain embodiments,
the additional therapeutic agent is Tafasitamab-cxix. In certain embodiments, the additional
therapeutic agent is Trastuzumab. In certain embodiments, the additional therapeutic agent is TTI-
622. In certain embodiments, the additional therapeutic agent is evorpacept. In certain
embodiments, the additional therapeutic agent is a SIRPaFc fusion proteins. In certain
embodiments, the additional therapeutic agent is Zolbetuximab. In certain embodiments, the
additional therapeutic agent is an antibody-drug-conjugate. In certain embodiments, the additional
therapeutic agent is Brentuximab vedotin, Enfortumab vedotin, Gemtuzumab ozogamicin,
Ibritumomab tiuxetan, Inotuzumab ozogamicin, Loncastuximab tesirine, Moxetumomab
pasudotox, Polatuzumab vedotin, Sacituzumab govitecan, Tisotumab vedotin, Trastuzumab

deruxtecan, or Trastuzumab emtansine.
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[0143] In certain embodiments, the additional therapeutic agent is Brentuximab vedotin. In certain
cmbodiments, the additional thecrapeutic agent is Enfortumab vedotin. In certain embodiments,
the additional therapeutic agent is Gemtuzumab ozogamicin. In certain embodiments, the
additional therapeutic agent is Ibritumomab tiuxetan. In certain embodiments, the additional
therapeutic agent is Inotuzumab ozogamicin. In certain embodiments, the additional therapeutic
agent is Loncastuximab tesirine. In certain embodiments, the additional therapeutic agent is
Moxetumomab pasudotox. In certain embodiments, the additional therapeutic agent is
Polatuzumab vedotin. In certain embodiments, the additional therapeutic agent is Sacituzumab
govitecan. In certain embodiments, the additional therapeutic agent is Tisotumab vedotin. In
certain embodiments, the additional therapeutic agent is Trastuzumab deruxtecan. In certain

embodiments, the additional therapeutic agent is Trastuzumab emtansine.

[0144] Another aspect of the invention provides a method for treating a disease or condition
responsive to GPR84 agonism, wherein the method comprises administering to a subject in need
thereof a therapeutically effective amount of (i) a GPR84 agonist and (ii) CAR-T therapy, to treat
the disease or condition. In certain embodiments, the CAR-T therapy is idecabtagene vicleucel or
lisocabtagene maraleucel. In certain embodiments, the CAR-T therapy is idecabtagene vicleucel,
and the disease or condition is multiple myeloma, such as a relapsed or refractory multiple
myeloma (RR-MM) after four or more prior lines of therapy including an immunomodulatory
agent, a proteasome inhibitor, and an anti-CD38 monoclonal antibody. In certain embodiments,
the CAR-T therapy is lisocabtagene maraleucel, and the disease or condition is a large B-cell
lymphoma, such as a relapsed or refractory large B-cell lymphoma after two or more lines of
systemic therapy, including diffuse large B cell lymphoma (DLBCL) not otherwise specified
(including DLBCL arising from indolent lymphoma), high-grade B-cell lymphoma, primary

mediastinal large B-cell lymphoma, and follicular lymphoma grade 3B.

[0145] The methods may be further characterized according to the identity of the disease or
condition to be treated. For example, in certain embodiments, the disease or condition is cancer.
In certain embodiments, the cancer is a solid tumor. In certain embodiments, the cancer is ovarian
cancer, uterine cancer, endometrial cancer, cervical cancer, prostate cancer, testicular cancer,
breast cancer, brain cancer, lung cancer, oral cancer, esophageal cancer, head and neck cancer,
stomach cancer, colon cancer, rectal cancer, skin cancer, sebaceous gland carcinoma, bile duct and

gallbladder cancers, liver cancer, pancreatic cancer, bladder cancer, urinary tract cancer, kidney
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cancer, eye cancer, thyroid cancer, lymphoma, or leukemia. In certain embodiments, the cancer is
a B-ccll non-Hodgkin’s Lymphoma, diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma
(BL), Burkitt-like lymphoma (BLL), mature B-cell acute leukemia (B-AL), chronic lymphocytic
leukemia (CLL), follicular lymphoma, multiple myeloma, head and neck cancer, colorectal cancer,
a squamous cell carcinoma, HER?2 overexpressing breast cancer, gastric junction adenocarcinoma,
gastro-esophageal junction adenocarcinoma, non-small cell lung cancer, hepatocellular carcinoma,
gastric cancer, urothelial cancer, renal cancer, giant cell bone cancer, bone metastasis,

neuroblastoma, mycosis [ungoides, or Sézary syndrome.

[0146] In certain embodiments, the disease or condition is an autoimmune and/or inflammatory

disorder. In certain embodiments, the disease or condition is rheumatoid arthritis.

[0147] In certain embodiments, the method is further characterized according to the identity of
both the additional therapeutic agent used (e.g., the inhibitor of a protein) and the disease or
condition to be treated. Exemplary combinations of additional therapeutic agent used (e.g., the

inhibitor of a protein) and the disease or condition to be treated are set forth in Table 2 below.

TABLE 2.
Name of A.d ditional Disease or Condition for Treatment
Therapeutic Agent

e B-Cell Non-Hodgkin Lymphoma.

e Relapsed or refractory, low grade or follicular, B-Cell Non-
Hodgkin Lymphoma (B-NHL) as a single agent.

e First line (1L) B-NHL in combination with first line
chemotherapy and, in patients achieving a complete response or
partial response as single-agent maintenance therapy.

e Diffuse large B-cell lymphoma

Rituximab

* Non-progressing (including stable disease), low-grade, B-NHL
(Protein Target: as a single agent after 1L cyclophosphamide, vincristine, and
CD20) prednisonc (CVP) chemotherapy.

e IL DLBCL in combination with cyclophosphamide,
doxorubicin, vincristine, and prednisone (CHOP) or other
anthracycline-based chemotherapy regimens.

e JL advanced stage, CD20-positive, diffuse large
B-cell lymphoma (DLBCL), Burkitt lymphoma (BL), Burkitt-
like lymphoma (BLL) or mature B-cell acute leukemia (B-AL)

in combination with chemotherapy.
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Name of Additional
Therapeutic Agent

Disease or Condition for Treatment

Chronic Lymphocytic Leukemia

Adult patients with Chronic Lymphocytic Leukemia
Previously untreated and previously treated CD20-positive CLL
in combination with fludarabine and cyclophosphamide (FC).
Rheumatoid Arthritis.

Rheumatoid Arthritis in combination with methotrexate in adult
patients with moderately-to severely-active RA who have
inadequate response to one or more TNF antagonist therapies.

Ofatumumab

(Protein Target:
CD20)

Chronic lymphocytic lcukcmia
Chronic lymphocytic leukemia refractory to fludarabine and
alemtuzumab.

Obinutuzumab

(Protein Target:

Chronic lymphocytic leukemia

In combination with chlorambucil, for the treatment of patients
with previously untreated CLL (sp. if del(17p)/TP53 mutation)
Follicular lymphoma

In combination with bendamustine followed by GAZYVA
monotherapy, for the treatment of patients with follicular
lymphoma who relapsed after, or are refractory to, a rituximab-

CD20) containing regimen.
In combination with chemotherapy [ollowed by GAZYVA
monotherapy in paticnts achicving at lcast a partial remission,
for the treatment of adult patients with previously untreated
stage Il bulky, IIT or IV follicular lymphoma.

Ibritumomab Follicular lymphoma

tiuxetan

(Protein Target:
CD20)

Relapsed or refractory follicular lymphoma.

Tafasitamab-cxix

(Protein Target:
CD19)

Diffuse large B-cell lymphoma

Relapsed or refractory DLBCL in combination with
lenalidomide (pts not candidate for high dose chemo-autologous
stem cell transplant (ASCT))

Alemtuzumab

(Protein Target:
CD52)

Chronic lymphocytic leukemia
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Name of A.d ditional Disease or Condition for Treatment
Therapeutic Agent

Mogamulizumab- e Mycosis fungoides

kpke e Sézary syndrome

(Protein Target:
CCR4)

¢ Relapsed or refractory mycosis fungoides or Sézary syndrome

Daratumumab

(Protein Target:
CD38)

e Multiple myeloma

e Multiple myeloma (MM) in combination with bortezomib,
melphalan and prednisone (VMP) in newly diagnosed patients
who are ineligible for ASCT.

¢ MM in combination with lenalidomide and dexamethasone in
newly diagnosed patients who are ineligible for ASCT and in
patients with RR-MM (second line (2L)).

e MM in combination with bortezomib, thalidomide, and
dexamethasone in newly diagnosed patients who are eligible for
ASCT.

e MM in combination with bortezomib and dexamethasone in
patients who have received at least one prior therapy.

¢ MM in combination with pomalidomide and dexamethasone in
patients who have received at least one prior line of therapy
including lenalidomide and a proteasome inhibitor.

¢ MM in combination with carfilzomib and dexamethasone in
patients with RR-MM who have received one to three prior lines
of therapy.

¢ MM as monotherapy, in patients who have received at least
three prior lines of therapy including a proteasome inhibitor (PI)
and an immunomodulatory agent or who are double-refractory
to a PI and an immunomodulatory agent.

e Light chain (AL) amyloidosis

e Light chain (AL) amyloidosis in combination with bortezomib,
cyclophosphamide and dexamethasone in newly diagnosed
paticnts.

Isatuximab-irfc

(Protein Target:
CD38)

e Multiple myeloma

¢ In combination with pomalidomide and dexamethasone, for the
treatment of adult patients with MM who have received at least
2 prior therapies including lenalidomide and a proteasome
inhibitor.
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I;ﬁme of A.d ditional Disease or Condition for Treatment
erapeutic Agent
¢ In combination with carfilzomib and dexamethasone, for the
treatment of adult patients with RR-MM who have received 1 to
3 prior lines of therapy.
e Multiple myeloma
¢ In combination with lenalidomide and dexamethasone for the
treatment of adult patients with RR-MM who have received one
Elotuzumab

(Protein Target:
SLAMF7)

to three prior therapies.

Combination with pomalidomide and dexamethasone for the
treatment of adult patients with RR-MM who have received at
least two prior therapies including lenalidomide and a
proteasome inhibitor.

Cetuximab

(Protein Target:
EGFR)

Head and Neck Cancer

Squamous cell carcinoma

Locally or regionally advanced squamous cell carcinoma of
head and neck (SCCHN) in combination with radiation therapy.
Recurrent locoregional disease or metastatic SCCHN in
combination with platinum-based therapy with fluorouracil.
Recurrent or metastatic SCCHN progressing after platinum-
based therapy.

Colorectal cancer

K-Ras wild-type, EGFR-expressing, metastatic colorectal
cancer as determined by an FDA-approved test.

In combination with FOLFIRI for first-line treatment.

In combination with irinotecan in patients who are refractory to
irinotecan-based chemotherapy.

As a single-agent in patients who have failed oxaliplatin- and
irinotecan-based chemotherapy or who are intolerant to
irinotecan.

Panitumumab

(Protein Target:
EGFR)

Colorectal cancer
RAS WT metastatic CRC
In combination with FOLFOX for first-line treatment.
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I;ﬁme of A.d ditional Disease or Condition for Treatment
erapeutic Agent
e As monotherapy following disease progression after prior
treatment with fluoropyrimidine, oxaliplatin, and irinotecan-
containing chemotherapy.
Necitumumab ¢ Non-small cell lung cancer

(Protein Target:
EGFR)

In combination with gemcitabine and cisplatin, for first-line
treatment of patients with metastatic squamous NSCLC.

Amivantamab-vimjw

(Protein Target:
EGFR Ex20 &
MET)

Non-small cell lung cancer

Adult patients with locally advanced or metastatic NSCLC with
epidermal growth factor receptor (EGFR) exon 20 insertion
mutations, as detected by an FDA-approved test, whose disease
has progressed on or after platinum-based chemotherapy.

Trastuzumab

(Protein Target:

Breast cancer

Adjuvant for the treatment of HER2 overexpressing breast
cancer as part of a treatment regimen consisting of doxorubicin,
cyclophosphamide, and either paclitaxel or docetaxel, with
docetaxel and carboplatin, or as a single agent following multi-
modality anthracycline based therapy.

In mBrCa, In combination with paclitaxel for first-line
treatment of HER2-overexpressing mBrCa or as a single agent
for treatment of HER2-overexpressing BrCa in patients who

Her2) have received one or more chemotherapy regimens for
metastatic disease.
¢ Gastric or gastroesophageal junction adenocarcinoma
e HER2-overexpressing metastatic gastric or gastroesophageal
junction adenocarcinoma in combination with cisplatin and
capecitabine or 5-fluorouracil.
® Breast cancer
¢ In combination with trastuzumab and docetaxel for the
Pertuzumab treatment

(Protein Target:
Her2)

of patients with HER2-positive metastatic breast cancer who
have not received prior anti-HER2 therapy or chemotherapy.
The neoadjuvant treatment of patients with HER2-positive,
locally advanced, inflammatory, or early stage breast cancer
(either greater than 2 cm in diameter or node positive).
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Name of Additional
Therapeutic Agent

Disease or Condition for Treatment

The adjuvant treatment of patients with HER2-positive early
breast cancer at high risk of recurrence, in combination with
trastuzumab and chemotherapy.

Margetuximab-cmkb

(Protein Target:
Her2)

Breast cancer

In combination with chemotherapy, for the treatment of adult
patients with metastatic HER2-positive breast cancer who have
received two or more prior anti-HER?2 regimens, at least one of
which was for metastatic disease.

Zolbetuximab

(Protein Target:
Claudin 18.2)

Gastro-esophageal junction adenocarcinoma

Previously untreated, locally advanced unresectable or
metastatic HER2-/Claudin 18.2+ gastric or gastro-esophageal
junction adenocarcinoma.

Ramucirumab
(Cyramza)

(Protein Target:
VEGFR2)

Metastatic gastric or  gastro-esophageal  junction
adenocarcinoma

As a single agent or in combination with paclitaxel, for
treatment of advanced or metastatic gastric or gastro-esophageal
junction adenocarcinoma with disease progression on or after
prior fluoropyrimidine- or platinum-containing chemotherapy.
Non-small cell lung cancer

In combination with erlotinib, for first-line treatment of
metastatic NSCLC with EGFR ex19 deletions or ex21 (L858R)
mutations.

In combination with docetaxel, for treatment of metastatic
NSCLC with disease progression on or after platinum-based
chemotherapy. Patients with EGFR or ALK genomic tumor
aberrations should have disease progression on FDA-approved
therapy for these aberrations prior to receiving CYRAMZA.
Colorectal cancer

In combination with FOLFIRI, for the treatment of metastatic
colorectal cancer with disease progression on or after prior
therapy with bevacizumab, oxaliplatin, and a fluoropyrimidine.
Hepatocellular carcinoma

As asingle agent, for the treatment of HCC in patients who have
an alpha fetoprotein of >400 ng/mL and have been treated with
sorafenib.
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Name of A.d ditional Disease or Condition for Treatment
Therapeutic Agent
Bemarituzumab o Qastric cancer

o FGFR2 OE GQGastric cancerlL with FOLFOX6 or chemo +

(Protein Target: nivolumab.

FGFR2)

Olaratumab e Soft tissue sarcoma in combination with doxorubicin therapy for
patients who do not have a curative option with surgery or

(Protein Target: radiation.

PDGFR)

Cosibelimab e Cutaneous squamous cell carcinoma (cSCC).

(Protein Target: PD-
L1)

Avelumab

(Protein Target: PD-
L1)

e Urothelial cancer, Renal cancer

Magrolimab

(Protein Target:

e Triple negative breast cancer (alone and in combination with
standard of care)

e Metastatic colorectal cancer, (alone and in combination with
standard of care and bevacizumab)

¢ Urothelial cancer (alone and in combination with standard of
care)

e Head and neck squamous cell carcinoma alone and in
combination with standard of carc and /or cctuximab

¢ Low and high Myelodysplastic syndrome with azacytidine

CD47) ¢ Acute myeloid leukemia alone and with standard of care and or
venetoclax
e Diffuse large B cell lymphoma, alone and with standard of care,
including rituximab,or Obinutuzumab
¢ Multiple myeloma, alone and with standard of care including
daratumumab, elotuzumab and Isatuximab-irfc
e Multiple myeloma, alone and with standard of care including
daratumumab, elotuzumab and Isatuximab-irfc
TTL-622 ¢ Diffuse large B cell lymphoma, alone and with standard of care,

(Protein Target:
CD47)

including rituximab,or Obinutuzumab or lenalidomide or
Tafasitamab-cxix

e Ovarian cancer aloen an in combination with Pegylated
liposomal doxorubicin

¢ Low and high Myelodysplastic syndrome with azacytidine
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Name of Additional
Therapeutic Agent

Disease or Condition for Treatment

Acute mycloid leukemia alonc and with standard of carc and or
venetoclax

Bevacizumab

(Protecin Target:
VEGF)

Metastatic colorectal cancer, in combination with intravenous
fluorouracilbased chemotherapy for first- or second-line
treatment.

Metastatic  colorectal cancer, in combination with
fluoropyrimidineirinotecan- or fluoropyrimidine-oxaliplatin-
based chemotherapy for second-line treatment in patients who
have progressed on a first-line bevacizumab product-containing
regimen.

Unresectable, locally advanced, recurrent or metastatic non-
squamous non-small cell lung cancer, in combination with
carboplatin and paclitaxel for first-line treatment.

Recurrent glioblastoma in adults

Metastatic renal cell carcinoma in combination with interferon
alfa.

Persistent, recurrent, or metastatic cervical cancer, in
combination with paclitaxel and cisplatin, or paclitaxel and
topotecan.

Epithelial ovarian, fallopian tube, or primary peritoneal cancer:
a) in combination with carboplatin and paclitaxel, followed by
Avastin as a single agent, for stage III or 1V discasc following
initial surgical resection; b) in combination with paclitaxel,
pegylated liposomal doxorubicin, or topotecan for platinum-
resistant recurrent disease who received no more than 2 prior
chemotherapy regimens; or ¢) in combination with carboplatin
and paclitaxel or carboplatin and gemcitabine, followed by
Avastin as a single agent, for platinum-sensitive recurrent
disease

Hepatocellular Carcinoma (HCC) in combination with
atezolizumab for the treatment of patients with unresectable or
metastatic HCC who have not received prior systemic therapy

Denosumab

(Protein Target:
RANKL)

Prevention of skeletal-related events in patients with bone
metastases from solid tumors.

Treatment of adults and skeletally mature adolescents with giant
cell
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Name of Additional | _.. .
. Disease or Condition for Treatment

Therapeutic Agent
tumor of bone that is unresectable or where surgical resection is
likely to result in severe morbidity.

¢ Neuroblastoma
L e In combination with granulocyte-macrophage colony-
Dinutiximab

stimulating factor (GM-CSF), interleukin-2 (IL-2), and 13-cis-
(Protein Target: retinoic acid (RA), for the treatment of pediatric patients with
GD2) high-risk neuroblastoma who achieve at least a partial response
to prior first-line multiagent, multimodality therapy.

¢ Neuroblastoma
e In combination with granulocyte-macrophage colony-

Naxitamab-gqgk stimulating factor (GMCSF), for the treatment of pediatric

patients | year of age and older and adult patients with relapsed

(é)roztein Target: or refractory high-risk neuroblastoma in the bone or bone
D2)

marrow who have demonstrated a partial response, minor
response, or stable disease to prior therapy.

[0148] In certain embodiments, the additional therapeutic agent is a combination of two, three, or
four therapeutic agents or treatments. In certain embodiments, the additional therapeutic agent is
a combination of two therapeutic agents or treatments. In certain embodiments, the additional
therapeutic agent is a combination of three therapeutic agents or treatments. In certain
embodiments, the additional therapeutic agent is a combination of four therapeutic agents or

treatments. In certain embodiments, the treatment is radiation therapy.

[0149] In certain embodiments, the additional therapeutic agent is Rituximabin in combination
with CHOP. In certain embodiments, the additional therapeutic agent is Rituximab in combination
with CVP. In certain embodiments, the additional therapeutic agent is Rituximab in combination
with fludarabine and cyclophosphamide. In certain embodiments, the additional therapeutic agent
is Rituximab in combination with BTKi. In certain embodiments, the additional therapeutic agent

1s Rituximab in combination with venetoclax.
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[0150] In certain embodiments, the additional therapeutic agent is Rituximab in combination with
CAR-T. In certain cmbodiments, the additional therapeutic agent is Rituximab in combination with
venetoclast. In certain embodiments, the additional therapeutic agent is Rituximab in combination
with Ibrutinib. In certain embodiments, the additional therapeutic agent is Rituximab in
combination with acalabrutinib. In certain embodiments, the additional therapeutic agent is
Rituximab in combination with zanubrutinib. In certain embodiments, the additional therapeutic
agent is Rituximab in combination with tirabrutinib. In certain embodiments, the additional
therapeutic agent is Rituximab in combination with orelabrutinib. In certain embodiments, the
additional therapeutic agent is Rituximab in combination with idelalisib. In certain embodiments,
the additional therapeutic agent is Rituximab in combination with autologous stem cell
transplantation (ASCT). In certain embodiments, the additional therapeutic agent is Rituximab in
combination with Copanlisib. In certain embodiments, the additional therapeutic agent is
Rituximab in combination with Tazemetostat. In certain embodiments, the additional therapeutic
agent is Rituximab in combination with Axicabtagene ciloleucel. In certain embodiments, the
additional therapeutic agent is Rituximab in combination with Tisagenlecleucel. In certain
embodiments, the additional therapeutic agent is Rituximab in combination with Mosunetuzumab-
axgb. In certain embodiments, the additional therapeutic agent is Rituximab in combination with
Lisocabtagene maraleucel. In certain embodiments, the additional therapeutic agent is Rituximab

in combination with Polatuzumab vedotin-piiq.

[0151] In certain embodiments, the additional therapeutic agent is Obinutuzumab in combination
with chlorambucil. In certain embodiments, the additional therapeutic agent is Obinutuzumab in
combination with acalabrutinib. In certain embodiments, the additional therapeutic agent is
Obinutuzumab in combination with Venetoclax. In certain embodiments, the additional
therapeutic agent is Obinutuzumab in combination with ibrutinib. In certain embodiments, the

additional therapeutic agent is Obinutuzumab in combination with bendamustine.

[0152] In certain embodiments, the additional therapeutic agent is Tafasitamab-cxix in

combination with Lenalidomide.

[0153] In certain embodiments, the additional therapeutic agent is Daratumumab in combination
with bortezomib, melphalan and prednisone (VMP). In certain embodiments, the additional

therapeutic agent is Daratumumab in combination with lenalidomide and dexamethasone. In

47



WO 2024/258897 PCT/US2024/033492

certain embodiments, the additional therapeutic agent is Daratumumab in combination with
bortczomib, thalidomide, and dexamcthasonc. In certain embodiments, the additional therapeutic
agent is Daratumumab in combination with bortezomib and dexamethasone. In certain
embodiments, the additional therapeutic agent is Daratumumab in combination with
pomalidomide and dexamethasone. In certain embodiments, the additional therapeutic agent is
Daratumumab in combination with carfilzomib and dexamethasone. In certain embodiments, the
additional therapeutic agent is Daratumumab in combination with bortezomib, cyclophosphamide

and dexamethasone.

[0154] In certain embodiments, the additional therapeutic agent is Daratumumab in combination
with Elotuzumab, lenalidomide, dexamethasone, and Bortezomib. In certain embodiments, the
additional therapeutic agent is Daratumumab in combination with bendamustine, dexamethasone,
and either carfilzomib or bortezomib. In certain embodiments, the additional therapeutic agent is
Daratumumab in combination with Idecabtagene autoleucel. In certain embodiments, the
additional therapeutic agent is Daratumumab in combination with Ciltacabtagene autoleucel. In
certain embodiments, the additional therapeutic agent is Daratumumab in combination with

Teclistamab-cqyv.

[0155] In certain embodiments, the additional therapeutic agent is Isatuximab-irfc in combination
with carfilzomib and dexamethasone. In certain embodiments, the additional therapeutic agent is

Isatuximab-irfc in combination with pomalidomide and dexamethasone.

[0156] In certain embodiments, the additional therapeutic agent is Isatuximab-irfc in combination
with bendamustine, dexamethasone, and either carfilzomib or bortezomib. In certain
embodiments, the additional therapeutic agent is Isatuximab-irfc in combination with
Idecabtagene autoleucel. In certain embodiments, the additional therapeutic agent is Isatuximab-
irfc in combination with Ciltacabtagene autoleucel. In certain embodiments, the additional

therapeutic agent is Isatuximab-irfc in combination with Teclistamab-cqyv.

[0157] In certain embodiments, the additional therapeutic agent is Elotuzumab in combination
with lenalidomide and dexamethasone. In certain embodiments, the additional therapeutic agent

is Elotuzumab in combination with pomalidomide and dexamethasone.

[0158] In certain embodiments, the additional therapeutic agent is Elotuzumab in combination

with bendamustine, dexamethasone, and either carfilzomib or bortezomib. In certain
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embodiments, the additional therapeutic agent is Elotuzumab in combination with Idecabtagene
autolcucel. In certain cmbodiments, the additional therapeutic agent is Elotuzumab in combination
with Ciltacabtagene autoleucel. In certain embodiments, the additional therapeutic agent is

Elotuzumab in combination with Teclistamab-cqyv.

[0159] In certain embodiments, the additional therapeutic agent is Cetuximab in combination with
radiation therapy. In certain embodiments, the additional therapeutic agent is Cetuximab in
combination with platinum-based therapy with fluorouracil. In certain embodiments, the
additional therapeutic agent is Cetuximab in combination with FOLFIRI. In certain embodiments,

the additional therapeutic agent is Cetuximab in combination with irinotecan.

[0160] In certain embodiments, the additional therapeutic agent is Cetuximab in combination with
Regorafenib. In certain embodiments, the additional therapeutic agent is Cetuximab in
combination with trifluridine and tipiracil. In certain embodiments, the additional therapeutic agent
is Cetuximab in combination with trifluridine, tipiracil, and bevacizumab. In certain embodiments,
the additional therapeutic agent is Cetuximab in combination with a Her2 inhibitor. In certain
embodiments, the additional therapeutic agent is Cetuximab in combination with a BrafV600E

inhibitor.

[0161] In certain embodiments, the additional therapeutic agent is Panitumumab in combination

with FOLFOX.

[0162] In certain embodiments, the additional therapeutic agent is Panitumumab in combination
with Regorafenib. In certain embodiments, the additional therapeutic agent is Panitumumab in
combination with trifluridine and tipiracil. In certain embodiments, the additional therapeutic agent
is Panitumumab in combination with trifluridine, tipiracil, and bevacizumab. In certain
embodiments, the additional therapeutic agent is Panitumumab in combination with a Her2
inhibitor. In certain embodiments, the additional therapeutic agent is Panitumumab in combination

with a BraflV60O0E inhibitor.

[0163] In certain embodiments, the additional therapeutic agent is Necitumumab in combination

with gemcitabine and cisplatin.

[0164] In certain embodiments, the additional therapeutic agent is Amivantamab-vmjw in

combination with Nivo. In certain embodiments, the additional therapeutic agent is Amivantamab-
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vmjw in combination with Pembro. In certain embodiments, the additional therapeutic agent is
Amivantamab-vmjw in combination with Atczo. In certain embodiments, the additional
therapeutic agent is Amivantamab-vmjw in combination with Docetaxel. In certain embodiments,

the additional therapeutic agent is Amivantamab-vmjw in combination with Gemcitabine.

[0165] In certain embodiments, the additional therapeutic agent is Trastuzumab in combination
with doxorubicin, cyclophosphamide, and either paclitaxel or docetaxel. In certain embodiments,
the additional therapeutic agent is Trastuzumab in combination with docetaxel and carboplatin. In
certain embodiments, the additional therapeutic agent is Trastuzumab in combination with
paclitaxel. In certain embodiments, the additional therapeutic agent is Trastuzumab in
combination with cisplatin and capecitabine. In certain embodiments, the additional therapeutic

agent is Trastuzumab in combination with 5-fluorouracil.

[0166] In certain embodiments, the additional therapeutic agent is Trastuzumab in combination
with Fam-trastuzumab deruxtecan-nxki. In certain embodiments, the additional therapeutic agent
is Trastuzumab in combination with Sacituzumab govitecan. In certain embodiments, the
additional therapeutic agent is Trastuzumab in combination with systemic chemotherapy. In
certain embodiments, the additional therapeutic agent is Trastuzumab in combination with a
biomarker guided Rx. In certain embodiments, the additional therapeutic agent is Trastuzumab in
combination with a Her2 inhibitor. In certain embodiments, the additional therapeutic agent is

Trastuzumab in combination with a Braf V600E inhibitor.

[0167] In certain embodiments, the additional therapeutic agent is Pertuzumab in combination
with trastuzumab and docetaxel. In certain embodiments, the additional therapeutic agent is

Pertuzumab in combination with trastuzumab and chemotherapy.

[0168] In certain embodiments, the additional therapeutic agent is Margetuximab-cmkb in
combination with chemotherapy. In certain embodiments, the additional therapeutic agent is
Margetuximab-cmkb in combination with capecitabine. In certain embodiments, the additional
therapeutic agent is Margetuximab-cmkb in combination with capecitabine. In certain
embodiments, the additional therapeutic agent is Margetuximab-cmkb in combination with
eribulin. In certain embodiments, the additional therapeutic agent is Margetuximab-cmkb in
combination with gemcitabine. In certain embodiments, the additional therapeutic agent is

Margetuximab-cmkb in combination with vinorelbine.
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[0169] In certain embodiments, the additional therapeutic agent is Margetuximab-cmkb in
combination with lapatinib. In certain cmbodiments, the additional therapcutic agent is
Margetuximab-cmkb in combination with tucatinib. In certain embodiments, the additional

therapeutic agent is Margetuximab-cmkb in combination with neratinib.

[0170] In certain embodiments, the additional therapeutic agent is Zolbetuximab in combination

with mFOLFOXG6.

[0171] In certain embodiments, the additional therapeutic agent is Zolbetuximab in combination
with Regorafenib and trifluridine. In certain embodiments, the additional therapeutic agent is
Zolbetuximab in combination with Regorafenib and tipiracil. In certain embodiments, the
additional therapeutic agent is Zolbetuximab in combination with Regorafenib, Bevacizumab, and
trifluridine. In certain embodiments, the additional therapeutic agent is Zolbetuximab in

combination with Regorafenib, Bevacizumab and tipiracil.

[0172] In certain embodiments, the additional therapeutic agent is Ramucirumab in combination
with paclitaxel. In certain embodiments, the additional therapeutic agent is Ramucirumab in
combination with erlotinib. In certain embodiments, the additional therapeutic agent is
Ramucirumab in combination with docetaxel. In certain embodiments, the additional therapeutic

agent is Ramucirumab in combination with FOLFIRI.

[0173] In certain embodiments, the additional therapeutic agent is Ramucirumab in combination

with Osimertinob.

[0174] In certain embodiments, the additional therapeutic agent is Olaratumab in combination

with doxorubicine.

[0175] In certain embodiments, the additional therapeutic agent is Avelumab. In certain
embodiments, the additional therapeutic agent is Magrolizumab. In certain embodiments, the
additional therapeutic agent is TTI-622. In certain embodiments, the additional therapeutic agent

is Bevacizumab. In certain embodiments, the additional therapeutic agent is Denosumab.

[0176] In certain embodiments, the additional therapeutic agent is Dinutiximab in combination
with granulocyte-macrophage colony-stimulating factor (GM-CSF), interleukin-2 (IL-2), and 13-

cis-retinoic acid (RA).
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[0177] In certain embodiments, the additional therapeutic agent is Naxitamab-gqgk in

combination with granulocyte-macrophage colony-stimulating factor (GMCSF).

GPR84 Agonist

[0178] The methods may be further characterized according to the identity of the GPR84 agonist.

In certain embodiments, the GPR84 agonist is a compound described in Section 1 herein.

[0179] In certain embodiments, the GPR84 agonist may comprise: medium chain fatty acid capric
acid, ZQ-16, (octylamino) pyrimidine-2,4(1H,3H)- dione (6-n-octylaminouracil), 6-OAU), DL-
175 (ACS Chem. Biol. 2019, 14, 9, 2055-2064), a diindolemethane derivative (J. Med. Chem.
2017, 60, 9, 3636—3655), 2-alkylpyrimidine-4,6- diol, 6-Alkylpyridine-2.4-diol (ACS Med.
Chem. Lett. 2016, 7, 6, 579-583), ecmbelin (patent WO 2007/027661A2), or other known GPR84
agonist (see, e.g., J. Med. Chem. 2020, 63, 5, 2391-2410; ACS Omega 2018, 3, 3, 3365-3383; PCT
Publication No. WO 2022/076446; and U.S. Patent Application Publication No. 2018/0237399,
each incorporated herein by reference in their entirety). In some embodiments the GPR84 agonist
comprises medium chain fatty acid capric acid. In some embodiments the GPR84 agonist is
selected from the group consisting of ZQ-16, (octylamino) pyrimidine-2,4(1H,3H)-dione (6-n-

octylaminouracil, 6-OAU), or a combination thereof.

[0180] In certain embodiments, the GPR84 agonist is one of the following:
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Further Exemplary Additional Therapeutic Agents

[0181] In certain embodiments, the additional therapeutic agent is a leukotriene inhibitor, non-
steroidal anti-inflammatory drug (NSAID), steroid, tyrosine kinase inhibitor, receptor kinase
inhibitor, modulator of nuclear receptor family of transcription factor, HSP90 inhibitor, adenosine
receptor (A2A) agonist, disease modifying antirheumatic drugs (DMARDS), phosphodiesterase
(PDE) inhibitor, neutrophil elastase inhibitor, modulator of AxI kinase, an anti-cancer agent, anti-
allergic agent, anti-nausea agent (or anti-emetic), pain reliever, cytoprotective agent, or a
combination thereof. In certain embodiments, the additional therapeutic agent is an anti-cancer

agent, an analgesic, an anti-inflammatory agent, or a combination thereof.

[0182] In certain embodiments, the additional therapeutic agent is a leukotriene inhibitor.
Examples of leukotriene inhibitors considered for use in combination therapies of the invention
include but are not limited to montelukast, zafirlukast, pranlukast, zileuton, or combinations

thereof.

[0183] In certain embodiments, the additional therapeutic agent is a an NSAID. Examples of
NSAIDs considered for use in combination therapies of the invention include but are not limited
to acetylsalicylic acid, diflunisal, salsalate, ibuprofen, dexibuprofen, naioxen, fenoprofen,
ketoprofen, dexketoprofen, flurbiprofen, oxaprozin, loxoprofen, indomethacin, tolmetin, sulindac,
etodolac, ketorolac, diclofenac, aceclofenac, nabumetone, piroxicam, meloxicam, tenoxicam,
droxicam, lornoxicam, phenylbutazone, mefenamic acid, meclofenamic acid, flufenamic acid,

tolfenamic acid, celecoxib, or combinations thereof.

[0184] In certain embodiments, the additional therapeutic agent is a steroid. Examples of steroids

considered for use in combination therapies of the invention include but are not limited to
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prednisone, prednisolone, methylprednisone, triacmcinolone, betamethasone, dexamethasone, and

prodrugs thercof.

[0185] In certain embodiments, the additional therapeutic agent is a tyrosine kinase inhibitor.
Examples of tyrosine kinase inhibitors considered for use in combination therapies of the invention
include but are not limited to inhibitors of the following kinases, including, among others: JAK,
Syk, INK/SAPK, MAPK, PI-3K, and/or Ripk2. In certain embodiments, the tyrosine kinase
inhibitor is ruxolitinib, tofacitinib, oclactinib, filgotinib, ganotinib, lestaurtinib, momelotinib,
pacritinib, upadacitinib, peficitinib, fedratinib, bentamapimod, D-JNKI-1 (XG-102, AM-111),
ponatinib, WEHI-345, OD36, GSKS583, idelalisib, copanlisib, taselisib, duvelisib, alpelisib,

umbralisib, dactolisib, CUDC-907, entospletinib, fostamatinib, or combinations thereof.

[0186] In certain embodiments, the additional therapeutic agent is a receptor kinase inhibitor,
including among others, an inhibitor of EGFR or HER2. Examples of receptor kinase inhibitors
considered for use in combination therapies of the invention include but are not limited to gefitinib,
erlotinib, neratinib, lapatinib, cetuximab, panitumumab, vandetanib, necitumumab, osimertinib,

trastuzumab, neratinib, lapatinib, pertuzumab, or combinations thereof.

[0187] In certain embodiments, the additional therapeutic agent is a modulator of nuclear receptor
family of transcription factors, including, among others, an inhibitor of PPAR, RXR, FXR, or
LXR. In certain embodiments, the inhibitor is pioglitazone, bexarotene, obeticholic acid,

ursodeoxycholic acid, fexaramine, hypocholamide, or combinations thereof.

[0188] In certain embodiments, the additional therapeutic agent is an HSP90 inhibitor. Examples
of HSP90 inhibitors considered for use in combination therapies of the invention include but are
not limited to ganetespib, 17-AAG (17-allylaminogeldanamycin, NSC330507), 17-DMAG (17-
dimethylaminoethylamino- 17-demethoxy-geldanamycin, NSC707545), 1P1-504, CNF1010,
CNF2024, CNF1010, or combinations thereof.

[0189] In certain embodiments, the additional therapeutic agent is an adenosine receptor 2A (A2A)
agonist. Examples of adenosine receptor agonists considered for use in combination therapies of
the invention include but are not limited to those disclosed in U.S. Pat. No. 9,067,963, which is
incorporated herein by reference. In certain embodiments, the adenosine receptor agonist is LNC-

3050, LNC-3015, LNC-3047, LNC-3052, or combinations thereof.
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[0190] In certain embodiments, the additional therapeutic agent is selected from disease modifying
antirhcumatic drugs (DMARDS). Examples of DMARDS considered for usc in combination
therapies of the invention include but are not limited to tocilizumab, certolizumab, etanercept,
adalimumab, anakinra, abatacept, infliximab, rituximab, golimumab, uteskinumab, or

combinations thereof.

[0191] In certain embodiments, the additional therapeutic agent is a phosphodiesterase (PDE)
inhibitor. Examples of phosphodiesterase inhibitor considered for use in combination therapies of
the invention include but are not limited to apremilast, crisaborole, piclimilast, drotaverine,

ibudulast, roflumilast, sildenafil, tadalafil, vardenafil, or combinations thereof.

[0192] In certain embodiments, the additional therapeutic agent is a neutrophil elastase inhibitor.
Examples of neutrophil elastase inhibitors considered for use in combination therapies of the

invention include but are not limited to sivelestat.

[0193] In certain embodiments, the additional therapeutic agent is a modulator of Axl kinase.
Examples of modulators of Axl kinase considered for use in combination therapies of the invention
include but are not limited to bemcentinib (BGB324 or R428), TP-0903, LY2801653, amuvatinib
(MP-470), bosutinib (SKI-606), MGCD 265, ASP2215, cabozantinib (XL.184), foretinib
(GSK1363089/XL880), and SGI-7079. In certain embodiments, the modulator of Axl kinase is a
monoclonal antibody targeting AXL (e.g., YW327.6S2) or an AXL decoy receptor (e.g., GL2L.T),

or glesatinib, merestinib, or a dual Flt3-AxI inhibitor such as gilteritinib.

[0194] In certain embodiments, the additional therapeutic agent is an anti-cancer agent or chemo-
therapeutic agent. Examples of anti-cancer agents considered for use in combination therapies of
the invention include but are not limited erlotinib, bortezomib, fulvestrant, sunitib, imatinib
mesylate, letrozole, finasunate, platins such as oxaliplatin, carboplatin, and cisplatin, finasunate,
fluorouracil, rapamycin, leucovorin, lapatinib, lonafamib, sorafenib, gefitinib, camptothecin,
topotecan, bryostatin, adezelesin, anthracyclin, carzelesin, bizelesin, dolastatin, auristatins,
duocarmycin, eleutherobin, taxols such as paclitaxel or docetaxel, cyclophosphamide,
doxorubicin, vincristine, prednisone or prednisolone, other alkylating agents such as
mechlorethamine, chlorambucil, and ifosfamide, antimetabolites such as azathioprine or
mercaptopurine, other microtubule inhibitors (vinca alkaloids like vincristine, vinblastine,

vinorelbine, and vindesine, as well as taxanes), podophyllotoxins (etoposide, teniposide, etoposide
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phosphate, and epipodophyllotoxins), topoisomerase inhibitors, other cytotoxins such as
actinomycin, daunorubicin, valrubicin, idarubicin, cdrccolomab, cpirubicin, blecomycin,
plicamycin, mitomycin, as well as other anticancer antibodies (cetuximab, bevacizumab,
ibritumomab, abagovomab, adecatumumab, afutuzumab, alacizumab, alemtuzumab,
anatumomab, apolizumab, bavituximab, belimumab, bivatuzumab mertansine, blinatumomab,
brentuximab vedotin, cantuzumab mertansine, catumazomab, cetuximab, citatuzumab bogatox,
cixutumumab, clivatuzumab tetraxetan, conatumumab, dacetuzumab, daclizumab, detumomab,
ecromeximab, edrecolomab, elotuzumab, epratuzumab, ertumaxomab, etaracizumab,
farletuzumab, figitumumab, fresolimumab, galiximab, gembatumumab vedotin, gemtuzumab,
ibritumomab tiuxetan, inotuzumab ozogamicin, intetumumab, ipilimumab, iratumumab,
labetuzumab, lexatumumab, lintuzumab, lucatumumab, lumilisimab, mapatumumab, matuzumab,
milatuizumab, mitumomab, nacolomab tafenatox, naptumomab estafenatox, necitumumab,
nimotuzumab, ofatumumab, olaratumab, oportuzumab monatox, oregovomab, panitumumab,
pemtumomab, pertuzumab, pintumomab, pritumumab, ramucirumab, rilotumumab,
robatumumab, rituximab, sibrotuzumab, tacatuzumab tetraxetan, taplitumomab paptox,
tenatumomab, ticilimumab, tigatuzumab, tositumomab or Bl tositumomab, trastuzumab,
tremelimumab, tuocotuzumab celmoleukin, veltuzumab, visilizumab, volocixumab, votumumab,
zalutumumab, zanolimumab, IGN-101, MDX-010, ABX-EGR, EMD72000, ior-t1, MDX-220,
MRA, H-11 scFv, huJ591, TriGem, TriAb, R3, MT-201, G-250, ACA-125, Onyvax-105, CD:-
960,Cea-Vac, BrevaRex AR54, IMC-1C11, GlioMab-H, ING-1, anti-LCG MAbs, MT-103, KSB-
303, Therex, KW2871, anti-HMI1.24, Anti-PTHrP, 2C4 antibody, SGN-30, TRAIL-RI MAD,
Prostate Cancer antibody, H22xKi-r, ABX-Mai, Imuteran, Monopharm-C), and antibody-drug
conjugates comprising any of the above agents (especially auristatins MMAE and MMAF,

maytansinoids like DM-1, calicheamycins, or various cytotoxins).

[0195] In certain embodiments, the additional therapeutic agent is selected from anastrozole
(ARIMIDEX®), bicalutamide (CASODEX®), bleomycin sulfate (BLENOXANE®), busulfan
(MYLERAN®), busulfan injection (BUSULFEX®), capecitabine (XELODA®), N4-
pentoxycarbonyl-5-deoxy-5-fluorocytidine,  carboplatin ~ (PARAPLATIN®),  carmustine
(BiICNU®),  chlorambucil  (LEUKERAN®), cisplatin  (PLATINOL®), cladribine
(LEUSTATIN®), cyclophosphamide (CYTOXAN® or NEOSAR®), cytarabine, cytosine
arabinoside (CYTOSAR-U®), cytarabine liposome injection (DEPOCYT®), dacarbazine (DTIC-
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Dome®), dactinomycin (actinomycin D, COSMEGAN®), daunorubicin hydrochloride
(CERUBIDINE®), daunorubicin citrate liposome injection (DAUNOXOME®), dexamcthasone,
docetaxel (TAXOTERE®), doxorubicin hydrochloride (ADRIAMYCIN®, RUBEX®), etoposide
(VEPESID®), fludarabine phosphate (FLUDARA®), 5-fluorouracil (ADRUCIL®, EFUDEX®),
flutamide (EULEXIN®), tezacitibine, gemcitabine (difluorodeoxycitidine), hydroxyurea
(HYDREA®), idarubicin (IDAMYCIN®), ifosfamide (IFEX®), irinotecan (CAMPTOSAR®), L-
asparaginase (ELSPAR®), leucovorin calcium, melphalan (ALKERAN®), 6-mercaptopurine
(PURINETHOL®), methotrexate (FOLEX®), mitoxantrone (NOVANTRONE®), gemtuzumab
ozogamicin (MYLOTARGTM), paclitaxel (TAXOL®), nab-paclitaxel (ABRAXANE®), phoenix
(Yttrium90/MX-DTPA), pentostatin, polifeprosan 20 with carmustine implant (GLIADEL®),
tamoxifen citrate (NOLVADEX®), teniposide (VUMON®), 6-thioguanine, thiotepa,
tirapazamine (TIRAZONE®), topotecan hydrochloride for injection (HYCAMPTIN®),
vinblastine (VELBAN®), vincristine (ONCOVIN®), and vinorelbine (NAVELBINE®),

[0196] In certain embodiments, the additional therapeutic agent is capable of inhibiting BRAF,
MEK, CDK4/6, SHP-2, HDAC, EGFR, MET, mTOR, PI3K or AKT, or a combination thereof.
In a particular embodiment, the compounds of the present invention are combined with another
therapeutic agent selected from vemuralfinib, debrafinib, LGX818, trametinib, MEK162, LEEO11,
PD-0332991, panobinostat, verinostat, romidepsin, cetuximab, gefitinib, erlotinib, lapatinib,
panitumumab, vandetanib, INC280, everolimus, simolimus, BMK120, BYL719 or CLR457, or a

combination thereof.

[0197] In certain embodiments, the additional therapeutic agent is selected based on the disease or
condition that is being treated. For example, in the treatment of melanoma, the additional
therapeutic agent is selected from aldesleukin (e.g., PROLEUKIN®), dabrafenib (e.g.,
TAFINLAR®), dacarbazine, recombinant interferon alfa-2b (e.g., 