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PHARMACEUTICAL COMBINATION AND TUMOR TREATMENT

CLAIM OF PRIORITY

5 [0001] This patent application claims the benefit of priority to U.S. Application Serial No.
63/075,702, filed September 8, 2020, which 1s incorporated by reference herein in its entirety.

BACKGROUND
[0002] Uveal melanoma 1s the most common primary intraocular tumor 1n adults. While
relatively rare, the cancer can be exceedingly deadly. Radiation, resection, and enucleation
10  are widely used as first line treatments, yet these treatments are only modestly effective. Even
after enucleation, the cancer can return—and spread—in up to half of patients. Common sites
of metastasis include predominantly liver, and also lung, bone, subcutaneous tissue, and
lymph. For patients overall, the five-year survival rate 1s about 15%. For patients with
metastatic disease, the median survival 1s about ten months. There 1s currently no approved
15  pharmaceutical therapy for treatment of metastatic uveal melanoma. Metastatic uveal
melanoma has remained an uncured disease. See, Croce et al., Targeted Therapy of Uveal

Melanoma: Recent Failures and New Perspectives, Cancers 2019, 11(6), 846.

[0003] Protein Kinase C 1s being investigated as a target for treating metastatic uveal
melanoma. About 90% of uveal melanoma tumors harbor mutations 1n the guanine

20  nucleotide-binding proteins GNAQ or GNA 11, which can function to activate PKC-family
proteins and the downstream MAPK pathways involved 1n tumor proliferation. Non-uveal
tumors can also exhibit such mutations. In humans, the PKC family includes a number of
different 1soforms, each protein 1soform conferring differing regulatory and intracellular
localization properties. Human PKC 1soforms include: “classical” calcium-dependent PKCs

25  alpha (o), beta-1 (BI), beta-2 (BII), and gamma (y); “novel” calcium-independent PKCs delta
(0), epsilon (¢), eta (1), and theta (0), and “atypical” PKCs zeta (C) and 10ta (1).

[0004]  Sotrastaurin 1s a maleimide-type PKC 1nhibitor that exhibits non-selective or “pan-
selective” activity across the family of PKC 1soforms, as well as showing activity against
some kinases outside the PKC family. See, WO 2014/174478 Al. Enzastaurin, another

30 maletmide-type PKC inhibitor, 1s a PKC 1nhibitor targets the classical, calcium-dependent
PKC 1soforms, specifically PKC 1soform beta-1. See, US 2010/0267742 A1l. Neither

compound has been approved for therapeutic use 1n humans.
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[0005] IDEI196 represents a new class of PKC inhibitor, displays high potency against
novel and classical PKC 1soforms, 1s more active for the novel, calcium-independent PKC
1soforms than against classic PKC 1soforms, and delivers significant therapy for primary

uveal melanoma. See WO 2019/053595. However, metastatic uveal melanoma seems to

resist developing therapies.

[0006] Thus, there 1s an unmet need for therapies that can treat uveal melanoma,

particularly metastatic uveal melanoma, as well as cancers characterized by tumors having

GNAQ and GNA 11 mutations.

SUMMARY
[0007] These and other needs are met by the present invention which 1s directed to
pharmaceutical products, compositions, methods, and kits useful for treating metastatic uveal
melanoma, tumors harboring GNAQ or GNA 11 mutations and other proliferative diseases. In

various aspects, the present invention involves a combination therapy comprising a protein

kinase C inhibitor and a cMET inhibitor.

[0008] For example, an aspect of the invention 1s directed to methods of cancer treatment.

In various aspects, a patient having metastatic uveal melanoma or a tumor having a GNAQ or
GNA I mutation (“GNAQ/11 tumor”) 1s selected, and a cMET 1nhibitor and a protein kinase

C inhibitor are co-administered to the selected patient.

[0009] The protein kinase C inhibitor can be represented by Formula 11

NH, ©
/I\I)‘\N
H

6
R

~ 8

N R
N A R*
‘ RSE N
A "
R (1I),

or a pharmaceutically acceptable salt thereof, wherein:

X 1s N or CR;

N

RZ
el
R
N
5
X R

R, R* R’ and R" are each independently selected from the group consisting of H, “H,
halogen, hydroxyl, Ci.3 alkoxy and C;.3 alkyl; wherein Ci.3 alkoxy may optionally be
substituted by one, two, three or more halogens; and wherein C;.3 alkyl may optionally be

substituted by one, two, three or more substituents, each independently selected from the
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group consisting of hydroxyl, halogen and C;.;alkoxy (optionally substituted by one or more
halogens);

R is selected from the group consisting of H, “H, -CHj3, -CH,F, -CHF,, -CF3, -
CH>OH and C»-; alkyl; wherein C».3 alkyl may optionally be substituted by one, two, three or
more substituents, each independently selected from the group consisting of fluorine,
hydroxyl and Ci-3 alkoxy (optionally substituted by one or more halogens);

R’? and R*? are each independently selected from the group consisting of H, “H and
Ci-3 alkyl; wherein C;.3 alkyl may optionally be substituted by one, two, three or more
substituents, each independently selected from the group consisting of fluorine, hydroxyl and
C1salkoxy; or R’“ and R”? are taken together to form a methylene or ethylene bridging group:

R’¢ and R’? are each independently selected from the group consisting of H, “H,
fluorine, hydroxyl, Ci-3 alkoxy and Ci.3 alkyl;, wherein C;.3 alkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of fluorine, hydroxyl and C1-3 alkoxy; or R’ and R taken together form a
methylene, ethylene or -CH;-O- bridging group;

R® R’ and R® are each independently selected from the group consisting of H, “H,
halogen, Ci-3 alkyl, Ci3 alkoxy, Cs-7 cycloalkyl and a 4-7 membered heterocyclyl having one,
two or three heteroatoms each independently selected from the group consisting of N, O and
S; wherein Ci.3 alkoxy may optionally be substituted by one, two, three or more halogens;
and wherein C,.3 alkyl may optionally be substituted by one, two, three or more substituents,
each independently selected from the group consisting of hydroxyl, halogen and Ci-3 alkoxy
(optionally substituted by one or more halogens);or

wherein R® and R® optionally forms a partially unsaturated carbobicyclic or
heterobicyclic ring with the heteroaryl ring to which they are attached, wherein the
carbobicyclic or heterobicyclic ring may optionally be substituted by one, two or three
groups, each independently selected from the group consisting of “H, halogen, C1.3 alkyl, C1.3
alkoxy, Cs.7 cycloalkyl and a 4-7 membered heterocyclyl having one, two or three
heteroatoms each independently selected from the group consisting of N, O and S; and

wherein Ci.3 alkyl and Ci.3 alkoxy may optionally be substituted by one, two, three or

more halogens.

[0010] In another aspect, the method can involve treating cancer 1n a patient having
metastatic uveal melanoma exhibiting elevated cMET presence, which can be determined by

assessing a biopsy of the metastatic uveal melanoma. The patient having such a form of
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metastatic uveal melanoma can be treated by co-administration of a cMET 1nhibitor and a

protein kinase C inhibitor, which can be represented by Formula II as set forth above.

[0011] In yet another aspect, the method can involve treating cancer 1n a patient having a
tumor with a GNAQ or GNA 11 mutation (“GNAQ/11 tumor”), and which exhibits elevated
cMET presence. The GNA(Q/I 1 tumor can be a primary GNAQ/11 tumor or a metastatic
GNAQ/11 tumor. Elevated cMET presence in the GNA(Q/11 tumor can be determined by
assessing a biopsy. Such a patient can be treated by co-administration of a cMET i1nhibitor

and a protein kinase C inhibitor, which can be represented by Formula II as set forth above.

[0012] The present invention also provides pharmaceutical products and kits useful for
selecting and treating a patient having a proliferative disease such as metastatic uveal
melanoma or a GNAQ/11 tumor. Various products, kits, and compositions described herein

incorporate a pharmaceutical combination comprising a PKC inhibitor and a cMET 1nhibitor.

[0013] A preferred example of the PKC inhibitor 1s 3-amino-N-(3-(4-amino-4-
methylpiperidin-1-yl)pyridin-2-yl)-6- (3-(trifluoromethyl)pyridin-2-yl)pyrazine-2-
carboxamide (Compound A). Preferred examples of the cMET 1nhibitor include crizotinib,

capmatinib, cabozantinib, tivantinib, and any combination thereof.

BRIEF DESCRIPTION OF FIGURES
[0014] FIG. 1A provides charts illustrating the antagonistic effect of HGF on IDE 196
(Compound A defined below) in MEL-202 primary uveal melanoma cells.

[0015] FIG. 1B provides western blots 1llustrating the pharmacodynamic effects of IDE
196 (Compound A) and HGF, separately and together, in MEL-202 primary uveal melanoma

cell lines.

[0016] FIG. 2A provides charts illustrating the antagonistic effect of HGF on IDE 196

(Compound A) in 92.1primary uveal melanoma cells.

[0017] FIG. 2B provides western blots 1llustrating the pharmacodynamic effects of IDE
196 (Compound A) and HGF, separately and together, in 92.1 primary uveal melanoma cell

lines.

[0018] FIG. 3A provides charts illustrating the antagonistic effect of HGF on IDE 196

(Compound A) in MM28 metastatic uveal melanoma cells.
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[0019] FIG. 3B provides western blots 1llustrating the pharmacodynamic effects of IDE
196 (Compound A) and HGF, separately and together, in MM28 metastatic uveal melanoma

cell lines.

[0020] FIG. 4 provides a western blot comparing the relative presence of cMET 1n MEL-
202, 92.1, and MM28 uveal melanoma cell lines. T-MET corresponds to total cMET
concentration and P-MET corresponds to phosphorylated cMET concentration. GAPDH 1s a

reference standard.

[0021] FIG. 5A provides charts illustrating the effect of a PKC inhibitor, e.g., IDE 196

(Compound A) and a cMET 1nhibitor (crizotinib, which 1s also abbreviated in the figures as

“crizo”’) on the viability of MEL-202 primary uveal melanoma cells 1n the presence of HGF.

[0022] FIG. 5B provides charts 1llustrating the effect of a PKC inhibitor, e.g., IDE 196
(Compound A) and a cMET 1nhibitor (capmatinib, which 1s also abbreviated in the figures as
“cap”) on the viability of MEL-202 primary uveal melanoma cells 1n the presence of HGF.

[0023] FIG. 5C provides western blots 1llustrating the pharmacodynamic effects of drug
treatments on analytes of cMET, MAPK, PI3K and PKC signaling pathways.

[0024] FIG. 6A provides charts illustrating the effect of a PKC 1nhibitor, e.g., IDE 196
(Compound A) and a cMET 1nhibitor (crizotinib) on the viability of 92.1 primary uveal

melanoma cells 1n the presence of HGF.

[0025] FIG. 6B provides charts 1llustrating the effect of a PKC inhibitor, e.g., IDE 196
(Compound A) and a cMET 1nhibitor (capmatinib) on the viability of 92.1 primary uveal

melanoma cells 1n the presence of HGF.

[0026] FIG. 6C provides western blots 1llustrating the pharmacodynamic effects of drug
treatments on analytes of cMET, MAPK, PI3K and PKC signaling pathways.

[0027] FIG. 7A provides charts illustrating the effect of a PKC inhibitor, e.g., IDE 196
(Compound A) and a cMET 1nhibitor (crizotinib) on the viability of MM28 metastatic uveal

melanoma cells 1n the presence of HGF.

[0028] FIG. 7B provides charts 1llustrating the effect of a PKC inhibitor, e.g., IDE 196
(Compound A) and a cMET 1nhibitor (capmatinib) on the viability of MM28 metastatic uveal

melanoma cells 1n the presence of HGF.

[0029] FIG. 7C provides western blots 1llustrating the pharmacodynamic effects of drug
treatments on analytes of cMET, MAPK, PI3K and PKC signaling pathways.
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[0030] FIG. 8A and 8B provides bar graphs illustrating cMET expression/MET activation
(MET signature) across metastatic uveal melanoma patients enrolled in an IDE196
(Compound A) monotherapy trial (NCT02601378) grouped by response type. The patient
agroups 1nclude those having a clinical outcome determined to be progressive disease
(metastatic uveal melanoma), those determined to have stable metastatic uveal melanoma for
less than six months, those determined to have stable metastatic uveal melanoma for more
than six months and those determined to have a partial response to treatment (1.e., > 30%

reduction 1n metastatic uveal melanoma tumor size by RESIST criteria).

DEFINITIONS

[0031] This Definitions Section 1s an integral part of the Detailed Description of the
Invention. Unless defined otherwise, all technical and scientific terms used herein have the

same meaning as commonly understood by a person of ordinary skill in the art.

[0032] The use of the articles “a”, “an”, and “the” 1n both the specification and claims are
to be construed to cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. The terms “comprising”, “having”’, “including” and
“containing” are to be construed as open terms (for example meaning “including but not
limited to”) unless otherwise noted. The term “or” 1s used to refer to a nonexclusive “or”
unless otherwise indicated herein or clearly contradicted by context. The statement “at least
one of A and B” or “at least one of A or B” has the same meaning as “A or B, or A and B.”

In addition, 1t 1s to be understood that the phraseology or terminology employed herein, and
not otherwise defined, 1s for the purpose of description only and not of limitation. Any use of
section headings 1s intended to aid reading of the document and 1s not to be interpreted as

limiting; information that 1s relevant to a section heading may occur within or outside of that

particular section.

[0033] The term “may’” 1n the context of this application means “1s permitted to” or “1s
able to” and 1s a synonym for the term “can.” The term “may” as used herein does not mean

possibility or chance.

[0034] In the methods described herein, the acts can be carried out 1n any order without
departing from the principles of the invention, except when a temporal or operational
sequence 1s explicitly recited. Furthermore, specified acts can be carried out concurrently

unless explicit claim language recites that they be carried out separately. For example, a
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claamed act of doing X and a claimed act of doing Y can be conducted simultaneously within
a single operation and can also be conducted sequentially in any order, and the resulting

process will fall within the literal scope of the claimed process.

[0035] The terms “about”, “approximately”, or “approximate”, when used 1n

connection with a numerical value, means that a collection or range of values 1s included.

As used herein "about X" includes a range of values that are £25%, £20%, £10%, £5%,

+2%, £1%, £0.5%, £0.2%, or £0.1% of X, where X 1s a numerical value. In one

embodiment, the term “about” refers to a range of values which are 25% more or less
than the specified value. In another embodiment, the term “about” refers to a range of
values which are 20% more or less than the specified value. In yet another embodiment,
the term “about” refers to a range of values which are 10% more or less than the
specified value. Preferably, the term “about” refers to a range of values which are 5%
more or less than the specified value. Unless otherwise indicated, all numbers expressing
quantities of ingredients, reaction conditions, and so forth used 1n the specification and claims
are to be understood as being modified 1n all instances by the term “about.” Accordingly,
unless indicated to the contrary, the numerical parameters set forth in this specification and
attached claims are approximations that may vary depending upon the desired properties

sought to be obtained by the present disclosure.

[0036] The phrase “alkyl” refers to alkyl groups that do not contain heteroatoms. Thus, the
phrase includes straight chain alkyl groups, such as methyl, ethyl, propyl, butyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and the like. The phrase also includes
branched chain 1somers of straight chain alkyl groups, including but not limited to, the
following which are provided by way of example: —CH(CH3),, —CH(CH3)(CH2CH3), —
CH(CH2CHs),, —C(CH3);, —C(CH2CH3);, —CH>CH(CH3),, —CH;CH(CH3)(CH>CH3), —
CH,CH(CH»CH3),, —CH>C(CH3);,—CH>C(CH2CHj3)3, —CH(CHj3)- CH(CH3)(CH2CH3), —
CH,CH,-CH(CH3),, —CH,CH,CH(CH53)(CH,CH3), —CH,CH>CH(CH,CH3),, —CH>CH:
C(CHs3);, —CH>CH»C(CH,CH3);, —CH(CH3)CH»-CH(CH3)2, —
CH(CH3)CH(CH3)CH(CH3),, —CH(CH>CH3)CH(CHs3) CH(CHs3)(CH2CH3), and others. The
phrase also includes cyclic alkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and cyclooctyl, and such rings substituted with straight and
branched chain alkyl groups as defined above. Thus, the term “C;.12 alkyl group” includes

primary alkyl groups, secondary alkyl groups, and 7E£R7iary alkyl groups. Alkyl groups
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include straight and branched chain alkyl groups and cyclic alkyl groups having 1 to 12

carbon atoms with cyclic alkyl groups having at least 3 carbon atoms.

[0037]  As used herein, “Ci.6 alkyl” includes both substituted or unsubstituted straight or
branched chain alkyl groups having from 1 to 6 carbon atoms. Representative Ci alkyl
groups include, for example, Ci.3 alkyl, C,.3 alkyl, methyl, ethyl, propyl, 1sopropyl, n-butyl,
['ERT-butyl, neopentyl, trifluoromethyl, pentatfluoroethyl and the like. Unless stated
otherwise, Ci6 alkyl groups may be substituted, such as with halo, hydroxy, amino, nitro
and/or cyano groups, and the like. Representative Ci.3 haloalkyl and Ci.3 hydroxyalkyl
include chloromethyl, trichloromethyl, trifluoromethyl, fluoromethyl, fluoroethyl,
chloroethyl, hydroxymethyl, hydroxyethyl, and the like. Other suitable substituted Ci-3 alkyl
moieties include, for example, arylalkyl, aminoalkyl, aminoaralkyl, carbonylaminoalkyl,
alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl, arylalkylcarbonylaminoalkyl,

aminoalkoxyalkyl and arylaminoalkyl, unless stated otherwise,

[0038]  As used herein, “Ci6 alkoxy” as used herein refers to the radical RO—, wherein R
1s C1.6 alkyl. Representative examples of Ci.¢ alkoxy groups include Ci.3 alkoxy, methoxy,

ethoxy, t-butoxy, trifluoromethoxy and the like.

[0039]  As used herein, the term “halogen” or “halo” refers to chloro, bromo, fluoro and
1odo groups. “Haloalkyl” refers to a Ci-3 alkyl radical substituted with one or more halogen
atoms. The term “haloalkoxy” refers to a C1-3 alkoxy radical substituted with one or more

halogen atoms.
[0040] “Hydroxy” or “Hydroxyl” retfers to the group —OH.
[0041] “Amino” refers herein to the group —NH-.

[0042]  The term “aryl” refers herein to a 6-10 member fully unsaturated, conjugated
carbocyclic ring system such as but not limited to phenyl or naphthyl. The aryl ring or rings
may be unsubstituted or substituted by one or more halo, C,-3 alkynyl, C,-3 alkenyl, CN, Ci3
alkyl, Ci.3 alkoxy, Ci3 haloalkyl, C;i.3 haloalkoxy, Cs.7 cycloalkyl, CONH,, CONHC,.3 alky],
CONHCs-10 aryl, SO2NH», SO>NHC,-3 alkyl, SO2NHCe.-10 aryl, a heteroaryl group and/or a 4-
7 membered heterocyclyl ring having 1 to 3 heteroatoms selected from N, O and S, said
heterocyclyl ring optionally substituted one or two substituents each independently selected
from the group consisting of: H, “H, halo, CN, C1 alkyl, C1.3 alkoxy, C1.3 haloalkyl, and C;.3
haloalkoxyalkyl groups.
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[0043] The terms “carbocycloalkyl and carbobicyclic and carbobicyclyl” refer to Cs.16
cycloalkyl and bicycloalkyl groups 1n which all ring atoms are carbon. When used 1n
connection with cycloalkyl substituents, the term “polycyclic” reters herein to fused and non-
fused cyclic alkyl structures. The term “carbobicyclic or carbobicyclyl” refers to a saturated,
or partially unsaturated carbocyclic ring fused to another carbocyclic ring, aryl ring,

heterocyclic ring or heteroaryl ring. The cycloalkyl group 1s unsubstituted or substituted.

[0044] The term “Ci.3 alkylamino” refers herein to the group —NRR' where R and R’ are
each independently selected from hydrogen or a Ci.3 alkyl provided at least one of R and R’ 1s

Ci1-3 alkyl.

[0045] The term “arylamino” refers herein to the group —NRR' where R 1s Ce.10 aryl,
including phenyl, and R’ 1s hydrogen, a Ci.3 alkyl, or Ce.10 aryl, including phenyl.

[0046] The terms “heterocycloalkyl, heterocyclyl, heterocycle and heterocyclic” are
synonymous and refer herein to carbon and heteroatom rings which may be partially
unsaturated or may be fully saturated and may have from 1 to 5, and more typically from 1 to
4 heteroatoms 1n the ring structure. Suitable heteroatoms employed 1n such rings are
nitrogen, oxygen, and sulfur. Representative heterocycloalkyl/heterocyclyl moieties include,
for example, morpholino, piperazinyl, piperidinyl, 1,2-oxazinane, 2-oxopiperazinyl, 2-
oxopiperidinyl, N-methyl piperazinyl, and morpholinyl, each optionally substituted. and the
like.

[0047] The term “heterobicyclic” refers to a bicyclic group 1n which heterocyclic ring 1s

fused to a benzene ring or another 5- or 6-membered heterocyclic ring.

[0048]  Heterocyclic moieties can be unsubstituted or monosubstituted or disubstituted
with various substituents independently selected from hydroxy, halo, oxo (C=0), alkylimino
(RN=, wherein R 1s a C-3 alkyl or C;.3 alkoxy group), amino, C;-3 alkylamino, Ci-3
dialkylamino, acylaminoalkyl, C;.3 alkoxy, Ci-3 alkyl, cycloalkyl or Ci.3 haloalkyl.
Heterocyclic groups (heterocyclyl) may be attached at various positions as will be apparent to

those having skill 1n the organic and medicinal chemistry arts in conjunction with the herein.

[0049] The term “heteroaryl” refers to 5-10 membered unsaturated, conjugated
heterocyclic ring system, including fused ring systems, having 1 to 4 heteroatoms each
independently selected from the group consisting of: O, N and S. The heteroaryl group may
be optionally substituted with one or two substituents. A subset of the “heteroaryl” system 1s

an aromatic Ce-10 heteroaryl group having from 1 to 4 heteroatoms as ring atoms in an
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aromatic ring with the remainder of the ring atoms being carbon atoms. Exemplary
substituents include, but are not limited to: halo, CN, C,.3 alkyl, C 1.3 alkoxy, Ci-3 haloalkyl,
Ci1-3 haloalkoxy, Cs.7 cycloalkyl, and 4-7 membered heterocyclyl having 1 or 2 heteroatoms
selected from N, O and S, said heterocyclyl optionally substituted with 1 to 3 substituents
each independently selected from the group consisting of: halo, CN, Ci.3 alkyl, C13 alkoxy,
C1-3 haloalkyl, and Ci.3 haloalkoxy. Representative heteroaryl groups include, for example,
those shown below. Representative heteroaryls include, for example, imidazolyl, pyridinyl
(also referred to aspyridyl), pyrazinyl, azetidinyl, thiazolyl, triazolyl, benzimidazolyl,
benzothiazolyl, thiazolyl, thiazolidinyl, 1sothiazolyl, 1sothiazolidinyl, indolyl, quinolinyl,
1soquinolinyl, azetidinyl, N-methylazetidinyl, pyrimidinyl, pyridazinyl, oxazolyl,
oxazolidinyl, 1soxazolyl, 1soazolidinyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, furyl,
thienyl, tnnazolyl, benzothienyl diazapinyl, pyrryl, pyrrolinyl, pyrrolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, imidazoyl, imidazolinyl, imidazolidinyl and benzoxazolyl. The
heteroaryl 1s unsubstituted or substituted with 1 to 3 substituents each independently selected
from the group consisting of: H, “H, halo, C,-3 alkynyl, C».3 alkenyl, CN, C,.3 alkyl, C1.3
alkoxy, Ci3 haloalkyl, Ci.3 haloalkoxy, Cs.7 cycloalkyl, CONH,, CONHC;.; alkyl, CONHCs.
10 aryl, SO:NH;, SO2NHC, .3 alkyl, SO:NHCs.10 aryl and 4-7 membered heterocyclyl having
1 to 3 heteroatoms selected from N, O and S, said heterocyclyl optionally substituted one or

two substituents each independently selected from the group consisting of: H, “H, halo, CN,

Ci13 alkyl, C13 alkoxy, Ci-3 haloalkyl, and C,-3 haloalkoxy.

[0050] The term ““H” refers to a heavy isotope of hydrogen that is also referred to as
deutertum (D).

[0051] It 1s understood that the above definitions of organic groups are not intended to
include impermissible substitution patterns (e.g., methyl substituted with five fluoro groups

or a halogen atom substituted with another halogen atom).

[0052] The term “ligand” refers to a substance that 1s capable for forming a covalent,
complex, electrostatic, hydrophobic, hydrophilic, lipophilic, polar, steric, and/or similar
molecular interaction with another substance. A ligand may be a small molecule, a charged
organic or inorganic moiety, a peptide, an oligopeptide, a DNA or RNA fragment, an
immunoprotein, an antibody fragment, a polyclonal antibody, a monoclonal antibody, a
humanized monoclonal antibody, and/or similar chemical entities. The ligand may, but not
necessarily, carry a signaling group such as a radioactive, fluorescent or phosphorescent

agroup so that when forming a molecular interaction with another substance, the combination
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may be detected. The ligand preferably may be a peptide, an antibody of any kind or an
antibody fragment of any kind. A subset of ligand may include two ligands, the first of
which interacts with another substance and the second of which carries a signaling group and

interacts with the first ligand.

[00533] As used herein, the term “PKC” refers to protein kinase C. The PKC family of
serine/threonine kinases 1s composed of at least ten 1soforms, pivotal 1n various cellular
differentiation processes with distinctive means of regulation. Depending on context, the term
PKC can refer to the entire family of 1soforms or a particular 1soform. The PKC family
includes conventional (classic) 1soforms alpha, beta-1, beta-2, and gamma; novel 1soforms
delta, epsilon, eta, and theta; and atypical 1soforms zeta and 10ta. As used herein, the term
“protein kinase C inhibitor” or “PKC inhibitor” refers to a protein kinase C inhibitor that may

be pan (multi-subtype) or selective to one or more PKC 1sozymes.

[0054] The term “inhibitor” refers to modulatory molecules or compounds that, e.g.,
partially or totally block activity, decrease, prevent, delay activation, inactivate, desensitize,
or down regulate biological activity or expression of a protein, a kinase, or other biological
structure, e.g., PKC or cMET. For example, inhibitors can reversibly, or irreversibly, bind to

an enzyme 1in a competitively, uncompetitively, non-competitively, or a combination thereof.

[005S] The term "pharmaceutical composition” refers to an active agent formulated with
one or more pharmaceutically acceptable carriers. Examples of pharmaceutical compositions
include a parenteral solution, a tablet 1s employed herein to refer to those compounds,
materials, compositions, and/or dosage forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of human beings without excessive
toxicity, irritation, allergic response, or other problem or complication commensurate with a

reasonable benefit/risk ratio.

[0056] The phrase "pharmaceutically acceptable" 1s employed herein to refer to those
compounds, materials, compositions, excipients and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use 1n contact with the tissues of human beings
without excessive toxicity, 1rritation, allergic response, or other problem or complication

commensurate with a reasonable benefit/risk ratio.

[0057] The terms "treat," "treating" or "treatment," as used herein, refers to methods of
alleviating, abating or ameliorating a disease, €.g., a tumor, or condition, or symptoms,

preventing appearance of additional symptoms, ameliorating the underlying causes of
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symptoms, 1nhibiting the disease or condition, arresting or reducing the development or
progression of the disease or condition, relieving the disease or condition, causing regression
of the disease or condition, relieving a condition caused by the disease or condition, or
stopping the symptoms of the disease or condition. In various aspects, the presently described
therapy can be used prophylactically for preventing a disease, e.g., metastatic disease, or

condition, or symptoms.

[0058] The term “patient” refers to a human, especially but not necessarily a human
who 1s under the care of a physician. For example, the patient can be a human suffering or
diagnosed with cancer. As another example, the patient can be an individual diagnosed with a
high risk of developing cancer, tumor, or metastatic disease. For example, the patient can
have been previously diagnosed and treated for uveal melanoma and 1s now diagnosed with a

high risk of recurrence or progression to metastatic disease.

[0059] The term “patient population” refers to a plurality of patients having one or more
shared disease characteristic. For example, the patient population can correspond to patients
suffering from a tumor of the same tissue type. As another example, a patient population can
be a plurality of patients with a tumor of the same tissue type, which has a mutation in GNAQ
or GNA11. The patient population can be patients having uveal melanoma. The patient
population can be patients having metastatic uveal melanoma. A patient population can be 2
or more patients, for example, 2, 3,4, 5,6, 7, 8,9, 10, 15, 20, 50, 100, 500, 1000, 2000, 5000,
7000, or more patients. In various aspects, patient population can be defined to provide a
representative population suitable for evaluating the relative severity of a patient’s disease. In
some cases, patient populations can further be defined to include characteristics beyond
disease characteristics, for example, demographic, phenotypic, or genotypic characteristics,
with the goal of providing an even more accurate assessment and evaluation of patients. In
some aspects, the patient population can alternatively refer to a “healthy population™ or

general population having patients that are both healthy and suftfering from a disease.

[0060] The terms “administration” or “administer” refers to contacting a patient with the
specified compound or composition to treating or preventing a disease or symptom thereof. In
various examples, administering includes contacting the patient’s tumor, or contacting the

diseased tissue 1n which the tumor 1s located, with the specified compound or composition.

[0061] “Disease,” as used herein, 1s intended to be generally synonymous, and 1s used

27 el

interchangeably with, the terms “disorder,” “syndrome,” and “condition” (as 1n medical
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condition), 1in that all reflect an abnormal condition of the human or animal body or of one of
1ts parts that impairs normal functioning, 1s typically manifested by distinguishing signs and
symptoms, and causes the human to have a reduced duration and/or quality of life. A
“proliferative disease” 1s a disease characterized by a malignant proliferation of cells. As an
example, the disease can be a cancer in which protein kinase C mediates or otherwise plays a
role in the pathogenesis of the cancer. As another example, the disease can be a tumor, such
as a solid tumor, a metastatic tumor, or both. Examples of proliferative disease, generally,
include pancreatic cancer, stomach cancer, colorectal cancer, cervical cancer, lung cancer,
bladder cancer, liver cancer, breast cancer, head and neck cancer, eye cancer, and brain

cancer, or a tumors thereof.

[0062] A patient “in need of treatment,” as used herein, refers to a judgment made by a
physician or other caregiver that a patient requires or will benefit from treatment. A patient
“diagnosed with” a specified disease refers to a judgment made by a physician or other
caregiver that a patient 1s aftlicted with a disease. A patient “suffering from” a specified
disease refers a patient atflicted with that disease, which can be evidenced based on disease
progression or a judgment made by a physician or other caregiver that a patient 1s afflicted
with a disease. Such judgments can be made based on a variety of factors within the realm of
a physician’s or caregiver's expertise. In various aspects, the presently described treatment 1s
provided to a patient in need of treatment for, diagnosed with, or suffering from, a disease

described herein.

[0063] As used herein, the term ‘tumor’ includes solid tumors, liquid tumors, or a
combination thereof. For example, the tumor can be primary uveal melanoma, metastatic
uveal melanoma, a tumor having one or more mutation in GNAQ or GNA11, a tumor other
than uveal melanoma, or a metastatic tumor in the liver. As a further example, the tumor can
be metastatic uveal melanoma in the liver, or a pimary uveal melanoma having one or more
mutation in GNAQ or GNA1I. In various aspects, the tumor 1s a malignant (cancerous) solid

tumor. In various aspects, the tumor 1s a liquid tumor.

[0064] As used herein, “mutation” can refer to one or more changes in a polynucleotide
sequence. Mutations can arise 1n tumor cells or they can arise 1n cells prior to appearance or
diagnosis of the tumor. Mutations can be acquired, or they can be germline (inherited)
mutations. Mutations can represent a deviation from healthy functioning of the
polynucleotide sequence and derived proteins. Mutations can be nucleotide substitutions,

such as single nucleotide substitutions, insertions, or deletions. As an example, GNAQ and
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(GNA 11 mutations are typically activating mutations that lead to constitutive activation of the
o subunit. Without being bound to a theory, 1t 1s believed that the constitutive activity results
from a lack of the GTP-hydrolase activity 1n the mutant GNAQ or GNA 11 protein. Activating
mutations can also refer to mutations that result 1n a loss or decrease of GTP hydrolyzing
activity of a Ga subunit. Mutations in GNAQ and GNAI1 include a substitution of arginine
1n codon R183 or substitution of glutamine 1n codon Q209, or may be other mutations. In
some aspects, mutations in GNAQ and/or GNAII can be selected from group comprising of:
Q209P, Q209L, Q209H, Q209K, Q209Y, Q209R, Q209H, R183Q, R183, for example,
GNAQ Q209 may be mutated to either P or L as well as to R or H; GNAQ R183 may be
mutated to Q; GNAZ1 Q209 may be mutated to L as well as to P or K; GNAQ R183 may
mutate to C or H. Genetic mutations can include any of the following: insertion mutations,
substitution mutations, deletton mutations, gain of function mutations, loss of function
mutations, and non-synonymous mutations. A gain of function mutation results in an altered
gene product that possesses a new molecular function or a new pattern of gene expression. In
contrast, a loss of function mutation produces an altered gene product that lacks the

molecular function of the equivalent wild-type gene.

[0065]  As used herein, the term “GNAQ” refers to Guanine Nucleotide-Binding Protein
Alpha-Q gene that encodes the Gq alpha subunit (Goaq) and the term “GNA11” refers to
Guanine Nucleotide-Binding Protein Alpha 11 genes that encodes the G11alpha subunit
(Gall) subunit. The term “GNAQ/11” reters to GNAQ and/or GNAII. The term encompasses
nucleic acid and polymorphic variants, alleles, mutants, and fragments of GNAQ and GNAI1.
GNAQ and GNA 11 sequences are well known 1n the art. Examples of human GNAQ
sequences are available under the reference sequences NM 002072 1n the NCBI nucleotide
database (nucleotide sequence) and accession number NP 002063.2 (polypeptide sequence).
Human GNAQ has been localized to chromosome 9q21. Examples of human GNA/1
sequences are avatlable under the reference sequences NM 002067 1n the NCBI nucleotide
database (nucleotide sequence) and accession number NP 002058.2 (polypeptide sequence).

Human GNA 11 1s localized to chromosome region 19p13.3.

[0066] As used herein, the term “mutational load” refers to the level, e.g., number, of an
alteration (e.g., one or more alterations, e.g., one or more somatic alterations) per a
preselected unit (e.g., per megabase) 1in a predetermined set of genes or all analyzed genes
(e.g., 1n the coding regions of the predetermined set of genes). Mutation load can be

measured, e.g., on a whole genome or exome basis, or on the basis of a subset of genome or
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exome. In certain aspects, the mutation load measured on the basis of a subset of genome or
exome can be extrapolated to determine a whole genome or exome mutation load. The terms
“mutation load,” “mutational load,” “mutation burden,” and “mutational burden” are used
interchangeably herein. In the context of a tumor, a mutational load 1s also referred to herein

27 L

as “tumor mutational burden,” “tumor mutation burden,” or “TMB.

[0067] BAPI refters to BRCAI-associated protein-1 gene (ubiquitin carboxy-terminal
hydrolase; BAP1). The nucleic acid and amino acid sequences of BAP/ are known and
publicly available (Genbank NM 004656.2, Genbank NP 004647.1). BAP 1 has been
functionally implicated in the DNA damage response as well as in the regulation of
apoptosis, senescence and the cell cycle. Deletions and 1nactivating mutations in BAFP/ have
been previously associated with tumors of the breast and lung and, consistent with AP I's
role as tumor suppressor, restoration of BAP 1 function has been shown to suppress cell

orowth and tumorigenicity in a BAP I-mutant lung cancer cell line.

[0068] S/ 3B1 refers to a gene that encodes Splicing Factor 3b Subunit 1. The nucleic acid
and amino acid sequences of /381 are known and publicly available (NM 012433 3,
Genbank NP 036565.2). Subunit 1 of the splicing factor 3b protein complex plays a number
of critical roles 1n the splicing mechanism of the cell. Mutations 1n S/+3B51 affect the ability of

a cell to convert pre-mRNA, which contains intronic sequence, into mature mRINA.

[0069] L 1[F[1AX refers to a gene that encodes for the protein X-linked eukaryotic
translation initiation factor 1A, which plays a role in protein synthesis. The nucleic acid and
amino acid sequences of £ 1/1AX are known and publicly available (NM 001412 .4,
Genbank NP 001403.1). £1F1AX 1s commonly mutated 1n uveal melanoma.

[0070]  7/R17 refers to either the gene encoding the enzyme Telomerase Reverse
Transcriptase (/K1) or to the enzyme (1.e., protein) itself. 7/.R71 refers to the nucleoprotein,
or enzyme, portion of telomerase. 7/.R1 genes have also been called “Ever Shorter
Telomeres” or “EST” genes. Mutations in the promoter region of 7/.K/ have been associated
with cancers including, but not limited to, thyroid cancer, bladder cancer and glioblastoma.

The nucleic acid and amino acid sequences of 7/.R1 are known and publicly available

(NM 198253.2, Genbank NP 937983.2).

[0071] NRAS or “neuroblastoma RAS viral oncogene homolog” refer to a small GTPase

Ras family protein encoded on chromosome 1. The nucleic acid and amino acid sequences of

NRAS are known and publicly available (NM 002524, Genbank NP 002515).
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[0072] BRAF or “v-Raf murine sarcoma viral oncogene homolog B” refer to a Raf kinase
family serine/threonine-specific protein kinase that interacts with AKT1; CRaf, HRAS, and
YWHAB. The sequences of BRAF are well known 1n the art for a number of species, e.g.,
human BRAF (NM 004333, Genbank NP 004324). the NRAS and/or BRAF sequence
variation(s) can be point mutations. In some aspects, a NRAS point mutation can be a point
mutation resulting 1n one of the following amino acid residue changes: G12D; G128S; G13A;
G13C; GI3D; G12R; G13V; Q61HI; Q61K; Q61L; Q61R1; and Q61R2. In some aspects, a
BRAF point mutation can be a point mutation resulting in one of the following amino acid

residue changes: V600D TG/AT; V60OE T/A; V60OE TG/AA; and V600K GT/AA.

DETAILED DESCRIPTION
[0073] Embodiments of the invention provide, among other things, a combination therapy
useful for treating metastatic uveal melanoma, tumors harboring GNAQ or GNA 11 mutations,
and other proliferative diseases (hereinafter target tumors). The GNAQ/11 tumor can be a
primary GNAQ/11 tumor or a metastatic GNAQ/11 tumor. Examples of other proliferative
diseases include diseases mediated by tissue abnormalities 1n tissue having one or more
mutation in GNAQ or GNA 11, which activate the PKC signaling pathway 1n such tissue. The
combination therapy can be provided by a pharmaceutical product, a method of treatment, or
a kit, and 1involves use of a protein kinase C inhibitor and a cMET inhibitor. Embodiments of
the invention also provide methods and kits useful for selecting patients or directing a course
of treatment. For example, embodiments of the present invention provide a way to identity
whether to administer to a patient a combination of a protein kinase C inhibitor and a cMET

inhibitor.

[0074]  The present invention 1s based at least in part on the discovery that the
antiproliferative activity of the present embodiments of PKC inhibitors, acting on PKC
1soforms present 1n target tumors, 1s modulated by elevated presence of cMET. Functioning
and downstream signaling of the various PKC 1soforms 1s complex and can vary based on
cellular environment. The present embodiments of PKC 1nhibitors are highly potent against
both novel PKC 1soforms delta (0), epsilon (g), eta (1), and theta (0), and classical PKC
1soforms alpha (a), beta-1 (BI), beta-2 (BII), and gamma (y). Within these classes of PKC
1soforms, the PKC 1nhibitors display greater activity against the novel PKC 1soforms than
displayed against the classical PKC 1soforms. The present embodiments of PKC 1nhibitors

are selective for PKC 1soforms relative to off target kinases and other off target
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phosphotransferases and exhibit better therapeutic index and PKC activity compared with

other known pan-PKC 1nhibitors and/or PKC inhibitors acting on the classical PKC 1soforms.

[007S] It has been discovered that the anti-proliferative activity of the present
embodiments of the PKC inhibitors 1s antagonized 1n target tumors exhibiting elevated
presence of cMET. Moreover, cMET elevation 1n target tumors can vary, for example, when
they are contacted with equivalent amounts of exogenous hepatocyte growth factor (HGF),
the endogenous ligand for the extracellular cMET receptor. In particular, the anti-
proliferative effect of IDE 196 upon each of uveal melanoma cell lines, 92.1, MM28 and
MEL-202, 1s antagonized to a different degree even though each of the cell lines 1s
experimentally stimulated by the same concentration of HGF. This antagonistic effect of
cMET i1s most strongly observed in the MEL-202 and MM28 cell lines and 1s weaker 1n the
92.1 cell line. This correlates with the level of expression of cMET 1n these cell lines which

1s elevated 1n each of the MEL-202 or MM28 cell lines relative to the 92.1 cell line.

[0076]  Furthermore, data from archival metastatic uveal melanoma tissue from a human
clinical trial evaluating IDE196 as monotherapy show that cMET expression and MET
activation, as indicated by MET signature, can also vary in human tumors, and that elevated
cMET expression and MET activation correlate generally to a poorer clinical response.
These data are consistent with the observations from the in vitro cellular experiments that the
elevated presence of cMET antagonizes antiproliferative activity of IDE196. With reference
to Example 5 and Figures 8A and 8B, 1n this study, certain patients exhibited little or no
amelioration of the proliferative target tumor when administered IDE 196 as monotherapy
while other patients showed at least a partial response. In all patients, the metastatic uveal
melanoma situs of the tumor was 1n the liver. Patients with little or no ameliorative response
to IDE 196 exhibited higher tumor cMET expression or MET activation, whereas patients
more responsive to IDE196 exhibited lower levels of tumor cMET expression or MET
activation. These in vitro cellular data and in vivo human clinical data demonstrate that the
level of cMET expression or MET activation, rather than the presence of HGF, determines

the antagonism of the anti-proliferative effect of IDE 196 upon target tumors.

[0077] From these discoveries, 1t has been found that the combination of the present

embodiments of the PKC inhibitor and a cMET inhibitor provides an advantageous treatment
of patients having metastatic uveal melanoma and of patients having tumors harboring GNAQ
or GNA 11 mutations, including mutations activating the PKC signaling pathway. It 1s known

to control cMET expression or cMET activation through use of cMET 1nhibitors.
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Significantly, however, cMET 1nhibitors, alone, do not affect uveal melanoma cell viability in
any of the cell lines tested. Notably, the magnitude of synergy for the cMET 1nhibitor / PKC
inhibitor combination correlates with the level of cMET expression of the target tumor cells.
The greatest synergy 1s observed in the MEL-202 and MM28 cell lines treated with the
combination of crizotinib or capmatinib (each, a cMET i1nhibitor) and IDE 196, while the
combination of crizotinib or capmatinib and IDE196 shows a relative lack of synergistic

effect when administered to the 92.1 cell line.

[0078]  Use of such combination can further involve a method for patient selection and a
criteria for determining whether to administer the PKC inhibitor as a combination therapy
with a c MET 1nhibitor, or whether to administer the PKC inhibitor without a cMET 1nhibitor,
such as a monotherapy or in combination with other therapeutic agents. Accordingly, in
various aspects, the present invention solves the problems associated with treating difficult-

to-treat proliferative diseases, such as metastatic uveal melanoma and/or tumors having a

GNAQ or GNAII mutation.

[0079]  Generally, each additional therapeutic agent administered to a patient introduces
risk of adverse effects and can reduce therapeutic index of the prescribed treatment.
However, 1t 1s preferable for a therapy to improve therapeutic benefit while reducing risk. In
various aspects, the present invention solves the problem of identifying which patients are
likely to benefit from the combination, and which are not, thus offering a further advantage of

providing treatment having an improved therapeutic index.

[0080] Reference will now be made 1n detail to certain aspects of the disclosed subject
matter. While the disclosed subject matter will be described in conjunction with the
enumerated claims, 1t will be understood that the exemplified subject matter 1s not intended to

limit the claims to the disclosed subject matter.

Combination Therapy

[0081] The present invention provides, among other things, a combination therapy
involving a protein kinase C inhibitor and a cMET 1nhibitor, which 1s useful for treating
metastatic uveal melanoma, tumors having a GNAQ or GNA 11 mutation (“GNAQ/11
tumor”), preferably a GNAQ or GNA 11 mutation activating the PKC signaling pathway, and
other proliferative diseases, such as diseases mediated by tissue abnormalities in tissue

having one or more mutation in GNAQ or GNA 11 which activate the PKC signaling pathway
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in such tissue. The GNAQ/I1 tumor can be a primary GNA(Q/I 1 tumor or a metastatic
GNAQ/11 tumor. The combination therapy can be provided by a pharmaceutical product, a
pharmaceutical composition, a method of treatment, or a kit, each of which can involve a
protein kinase C inhibitor and a cMET 1nhibitor. For example, the combination therapy can
involve treating a patient having metastatic uveal melanoma or having a GNA(Q// 1 tumor by
simultaneously, or sequentially co-administering to the patient a cMET 1inhibitor and a

protein kinase C inhibitor.

[0082] In various aspects, the protein kinase C inhibitor can have a structure represented

RS
NH, O N
MN R4
H
BN
o

by Formula II:

N R5b

RZ
v
N NN
RG
AL el
R7” X RS

Formula 11

or a pharmaceutically acceptable salt thereof, wherein:

X 18 N or CR;

R, R* R’ and R" are each independently selected from the group consisting of H, “H,
halogen, hydroxyl, C;-3 alkoxy and C;-3alkyl; wherein Ci.3alkoxy may optionally be
substituted by one, two, three or more halogens; and wherein Ci.zalkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of hydroxyl, halogen and C,.3 alkoxy (optionally substituted by one or more
halogens);

R is selected from the group consisting of H, “H, -CHj3, -CH,F, -CHF,, -CF3, -
CH>OH and C,.3 alkyl; wherein C».;3 alkyl may optionally be substituted by one, two, three or
more substituents, each independently selected from the group consisting of fluorine,
hydroxyl and C;.3alkoxy (optionally substituted by one or more halogens);

R’? and R*? are each independently selected from the group consisting of H, “H and
Ci-zalkyl; wherein Ci.3alkyl may optionally be substituted by one, two, three or more
substituents, each independently selected from the group consisting of fluorine, hydroxyl and

Cisalkoxy; or R* and R’ are taken together to form a methylene or ethylene bridging group:
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R’¢ and R”? are each independently selected from the group consisting of H, “H,
fluorine, hydroxyl, Ci.3 alkoxy and C;.3 alkyl; wherein Ci.;3 alkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of fluorine, hydroxyl and Ci.3 alkoxy; or R’ and R’ taken together form a
methylene, ethylene or -CH»-O- bridging group:;

R® R’ and R°® are each independently selected from the group consisting of H, “H,
halogen, C;.3 alkyl, Ci.3 alkoxy, Cs-7cycloalkyl and a 4-7 membered heterocyclyl having one,
two or three heteroatoms each independently selected from the group consisting of N, O and
S; wherein Ci3alkoxy may optionally be substituted by one, two, three or more halogens; and
wherein Ci-zalkyl may optionally be substituted by one, two, three or more substituents, each
independently selected from the group consisting of hydroxyl, halogen and Ci-zalkoxy
(optionally substituted by one or more halogens); or

wherein R® and R® optionally forms a partially unsaturated carbobicyclic or
heterobicyclic ring with the heteroaryl ring to which they are attached, wherein the
carbobicyclic or heterobicyclic ring may optionally be substituted by one, two or three
groups, each independently selected from the group consisting of “H, halogen, C1.3 alkyl, C1.3
alkoxy, Cs.7 cycloalkyl and a 4-7 membered heterocyclyl having one, two or three
heteroatoms each independently selected from the group consisting of N, O and S; and

wherein C;.3 alkyl and C,.3 alkoxy may optionally be substituted by one, two, three or

more halogens.

[0083] In various aspects, the compound of Formula II can have one or more, or each, of
the following: X is N; R* R’ and R* are each independently H or halo; R’ is H or CHs; or
R®and R’ are each independently selected from H, halo, C1.3 haloalkyl, C1.; haloalkoxy, Cs.

; cycloalkyl, morpholino, piperidinyl and piperazinyl. For example, each of R*, R’ and R* can
be H. As another example, R® and R’ is C1.3 haloalkyl, Ci.3 haloalkoxy, Cs.7 cycloalkyl,
morpholino, piperidinyl and piperazinyl, and one of R° and R’ is H. In further various aspects,

one of R®and R’ 1is trifluoromethyl or trifluoromethoxy and one of R°and R’ is H. In yet

further aspects, R*, R>® R>*and R>®are each H.

[0084] For example, the protein kinase C inhibitor can have the structure:
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or a pharmaceutically acceptable salt thereof.

[0085]  As further examples, the protein kinase C inhibitor can be: 3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethyl)pyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-
(trifluoromethoxy)pyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-
(methoxymethyl)piperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethyl)pyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-(hydroxymethyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-
(hydroxymethyl)piperidin-1-yl)pyridin-2-y1)-6-(3-(trifluoromethoxy )pyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-
methylpiperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethoxy)pyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6-(4-methoxy-3-
(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-
ethylpiperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethyl)pyridin-2-yl) pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6-(3-
chloropyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-
yD)pyridin-2-yl)-6-(3-fluoropyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-
methylpiperidin-1-yl)pyridin-2-yl)-6-(3-fluoro-4-methoxypyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-(methoxymethyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
fluoropyridin -2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-
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yD)pyridin-2-yl)-6-(3-cyanopyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-
ethylpiperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethoxy )pyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6-(3-cyano-4-
methoxypyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-
(methoxymethyl)piperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethoxy )pyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-(2-hydroxyethyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-(2-
hydroxyethyl)piperidin-1-yl)pyridin-2-yl)-6-(3-fluoropyridin-2-yl)pyrazine-2-carboxamide;
3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyrdin-2-yl)-6-(4-cyano-3-fluoropyridin-2-
yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-(2-methoxyethyl)piperidin-1-
yD)pyridin-2-yl)-6-(3-(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; (+)3-amino-N-
(3-((c1s)-4-amino-3-fluoropiperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethoxy )pyridin-2-
yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-
fluoropyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-((3 S,4R)-4-amino-3-
fluoropiperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethoxy )pyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-ethylpiperidin-1-yl)pyridin-2-yl)-6-(3-tfluoropyridin-
2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-
6-(4-cyano-3-(trifluoromethyl)pyrdin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-
amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6-(4-ethoxy-3-(trifluoromethyl)pyridin-2-
yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6-
(4-chloro-3-(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-
4-methylpiperidin-1-yl)pyridin-2-yl)-6-(3-cyano-4-methoxypyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-aminopiperidin-1-yl)-6-methylpyridin-2-yl)-6-(3-
(trifluoromethoxy )pyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-aminopiperidin-1-
yl)-6-methylpyridin-2-yl)-6-(3-(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; 3-
amino-N-(3-(4-amino-3-methoxypiperidin-1-yl)pyridin-2-yl)-6-(3-(trifluoromethoxy )pyridin-
2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-
6-(3-tluoro-4-methylpyridin-2-yl)pyrazine-2-carboxamide; 3-amino-N-(3-(4-amino-4-
methylpiperidin-1-yl)pyridin-2-yl)-6-(4-ethoxy-3-fluoropyridin-2-yl)pyrazine-2-
carboxamide; 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6-(4-
(hydroxymethyl)-3-(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; and 3-amino-N-
(3-(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6-(4-(methoxymethyl)-3-
(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide; or a pharmaceutically acceptable salt

thereof.

22



10

15

20

25

WO 2022/055893 PCT/US2021/049310

[0086] In various preferred aspects, the protein kinase C inhibitor can be 3-amino-N-(3-
(4-amino-4-methylpiperidin-1-yl)pyridin-2-yl)-6- (3-(trifluoromethyl)pyridin-2-yl)pyrazine-
2-carboxamide (Compound A), or a pharmaceutically acceptable salt thereof. The protein

kinase C inhibitor can have the structure:

NH, O N/\|
I\J\[)J\NJY
H
. Kz/" a N
F
oS
) \
\) 2 ora pharmaceutically acceptable salt thereof.

[0087]  The presently described protein kinase C inhibitors represent only a subset of
available protein kinase C inhibitors. The combination therapy described herein involves use
of a protein kinase C inhibitor having significant potency against PKC 1soforms and
selectivity for the PKC family as compared to other kinases. Many existing kinase inhibitors
are not particularly selective to their target kinome; yet, 1n some cases, that same cross-
reactivity with other non-PKC kinases can be responsible for a biological benefit. For
example, sotrastaurin 1s a PKC inhibitor, but also inhibits GSK-3 beta, which 1s involved a
wide variety of diseases and can play a role 1in survival of malignant cells. Sotrastaurin is
also a pan-selective PKC 1inhibitor which exhibits high potency across the entire family of
PKC 1soforms and greater inhibitory activity against classical PKC 1soforms than 1t does
against novel PKC 1soforms. It has become recognized that differential inhibition of certain
PKC 1soforms provides differing biological etfects, yet the divergent properties of each
1soform are not fully understood 1n all biological systems. As an example of an 1soform-
specific PKC 1nhibitor, enzastaurin 1s selective for classical PKC 1soforms, namely, the beta
1soform, and 1t has been 1nvestigated as a cancer treatment based on this selectivity. In
contrast, the present embodiments of PKC inhibitors are highly potent against novel and
classic PKC 1soforms and display greater activity against the novel 1soforms compared with
their activity against classic 1soforms. Additional protein kinase C inhibitors are described 1n

U.S. Patent No. 9,845,309, which 1s incorporated by reference herewith 1n 1ts entirety.

[0088]  Without intending to limit to any particular theory of functioning, various
oncogenic states 1n metastatic uveal melanoma, or arising from a mutation in GNAQ or
(GNA11, can result in various changes to intracellular DAG and/or Ca™. For example,

activated GNAQ or GNA11 can further activate PLC-B and can hydrolyze plasma membrane
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releasing various PKC signaling agents. The PKC family plays a role in controlling activation
of various other enzymatic pathways, including the MAPK pathway, having an activation
cascade through RAS, RAF, MEK, and then ERK. Inhibition of PKC can reduce
downstream activation of MAPK kinases, resulting in reduced ERK phosphorylation. The
anti-proliferative activity of the presently described PKC inhibitors may arise as a result of
this reduced MAPK signaling and inhibition of £RK activity. Activation of PKC also
phosphorylates MARCKS, which 1s a more proximal pharmacodynamic biomarker for PKC

activation.

[0089] Various PKC inhibitors described herein are highly selective for inhibiting PKC
family proteins, without having significant cross-reactivity of other non-PKC kinases. In
various examples, the PKC inhibitors are more active against novel PKC 1soforms over the
classical PKC 1soforms. While the various selective PKC 1inhibitors described herein are not
thought to act upon the cMET pathway, 1t has been found that hepatocyte growth factor—the
endogenous ligand for cMET—can trigger highly antagonistic effects on the presently
described PKC compounds 1n certain tumor cells. This antagonism 1s discovered to be the
result of competing downstream signaling arising as a result of elevated cMET concentration
and use of the presently described PKC 1nhibitors. The nature of this downstream competition
appears to be complex and does not simply correlate due to HGF levels. Such complexity
may be due, 1n part, to the differential action of the various PKC i1soforms on interkinome
signaling and cMET trafficking. See, e.g., Kang, Protein Kinase C (PKC) Isozymes and
Cancer, New Journal of Science, vol. 2014; also, Garg et al., Protein Kinase C And Cancer:
What We Know And What We Do Not, Oncogene, vol. 33, 2014, 5225-5237; also,
Kermorgant et al., PKC Controls HGF-Dependent C-Met Traffic, Signaling And Cell
Migration, EMBO J. 2004 Sep 29; 23(19): 3721-3734, each of which 1s incorporated by

reference herewith in 1ts entirety.

[0090] The combination therapy described herein can involve use of the presently
described protein kinase C inhibitor that highly active against one or more novel PKC
1soforms, e.g., delta, epsilon, eta, or theta. In various aspects, the protein kinase C inhibitor

can have an ICso of less than or about 5, 10, 15, 20, 25, 30, 35. 40, 45_ 40, 50, 60, 70, 80, 90,

or 100 nM for one or more, or each, of novel PKC 1soforms delta, epsilon, eta, or theta.

[0091] In various aspects, the present embodiments of the protein kinase C inhibitor are
more active against one or more of novel PKC 1soforms delta, epsilon, eta, or theta relative to

other PKC 1soforms, e.g., relative to non-novel PKC 1soforms alpha, beta 1, beta 2, gamma,
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zeta, and 10ta. In particular, the present embodiments of the protein kinase C inhibitor have a
greater inhibitory activity against each of protein kinase C 1soform delta, epsilon, eta, and
theta than against classic protein kinase C 1soform alpha, beta 1, beta 2, or gamma. As an
example, the present embodiments of the protein kinase C inhibitor can exhibit at least a 1-
fold, 2-told, 3-fold, 4-fold, 5-told, 10-fold, 20-fold, 30-fold, 40-told, 50-fold, or 100-fold fold
lower 1inhibitory activity against protein kinase C 1soforms alpha, beta 1, beta 2, or gamma
than against protein kinase C 1soform delta, epsilon, eta, or theta. In further examples, the
present embodiments of the protein kinase C inhibitor exhibits at least a 1-fold, 2-fold, 3-fold
4-fold, 5-fold, 10-fold, 20-fold, 30-fold, 40-fold, 50-fold, or 100-fold fold lower inhibitory

2

activity against protein kinase C 1soform beta 1 than against protein kinase C 1soform theta.
As a yet further example, the present embodiments of the protein kinase C inhibitor can have
an IC50 of less than or about 5, 10, 15, 20, 25, 30, 35, 40, 45, 40, or 50 nM for one or more,
or each, of novel PKC 1soforms delta, epsilon, eta, or theta, and an IC50 of greater than about

20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, or 100 nM for one or more, or each, of classical
PKC 1soforms alpha, beta 1, beta 2, or gamma.

[0092] In additional aspects, the present embodiments of the protein kinase C inhibitor are
selective for all PKC 1soforms relative to other kinases outside the protein kinase C kinome.
For example, the present embodiments of the protein kinase C inhibitor can have at least a
100-fold, 200-fold, 300-fold, 400-fold, 500-fold, 1000-told, 2000-told, 2500-fold, or S000-
fold lower inhibitory activity against a non-PKC kinase than against one or more, or each
novel or classical protein kinase C 1soform. As another example, the present embodiments of
the PKC 1nhibitor can have at least a 100-fold, 200-fold, 300-fold, 400-fold, 500-fold, 1000-
fold, 2000-fold, 2500-fold, or 5000-tfold lower inhibitory activity against a PIM 2, GSK3[3, or
both, than against one or more, or each, novel or classical protein kinase C 1soform. In a

further aspect, the present embodiments of the protein kinase C inhibitor can have an IC350 of

greater than, or about, 1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000, or 10,000 nM
against PIM 2, GSK3[3, PKC zeta, PKZ 10ta, or a combination thereof.

[0093] The cMET Inhibitor can be a small molecule inhibitor of cMET. The cMET
inhibitor can be an inhibitor of intracellular ATP-cMET ligand-receptor binding. Examples of

the cMET 1nhibitor include crizotinib, capmatinib, cabozantinib, tivantinib, or a combination

thereof.

[0094] In varnious aspects, the cMET inhibitor also has activity as an ALK inhibitor, a
RASI inhibitor, or both. For example, the cMET 1nhibitor can be crizotinib.
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[0095] In vanious further aspects, the cMET 1nhibitor may have one of the following

structures:

O,r"".
e
N .= o NJKU\N |
H H

thereof

, or a pharmaceutically acceptable salt

[0096] For example, the cMET inhibitor can be:

, or a pharmaceutically acceptable salt thereof.

[0097]  As another example, the cMET 1nhibitor can be:

, or a pharmaceutically acceptable salt thereof.

Method of Treatment

[0098] The present invention provides a method for treating a patient having metastatic

uveal melanoma, or having a tumor having a GNAQ or GNA 11 mutation (“GNAQ/11
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tumor”), including 1n particular such a GNAQ or GNA I mutation that activates the PKC
signaling pathway, 1n each case by providing a combination therapy involving a cMET
inhibitor and a PKC inhibitor. For example, the method can involve co-administering such as
either simultaneously or sequentially administering to the patient the present embodiments of
the protein kinase C inhibitor and the cMET 1nhibitor, including, 1n particular, one or more of
crizotinib, capmatinib, cabozantinib, or tivantimb. The PKC inhibitor can be a compound
according to Formula II, as set forth hereinabove. The term "co-administration” 1s intended to
encompass the administration of two or more compounds described herein, e.g., a protein
kinase C inhibitor and a cMET inhibitor, to a single patient so that the therapeutic benefits of

each of the two or more compounds at least partially overlap.

[0099] The PKC inhibitor and the cMET 1nhibitor can be administered to the patient
simultaneously as a single composition, simultaneously as separate compositions, or
sequentially as separate compositions. For example, the PKC and cMET inhibitors may be
formulated as a single combined composition, such as a tablet, according to the prescribing
label regulations for each compound or according to pharmacokinetic and pharmacodynamic
studies associated with simultaneous oral administration of the two compounds.
Alternatively, a healthcare provider may instruct a patient to take two separate compositions
according to label instruction associated with each of the protein kinase C inhibitor and the
cMET inhibitor. In one approach, the healthcare provider may instruct a patient to take two
separate compositions of a PKC inhibitor and a cMET 1nhibitor simultaneously or at
approximately the same time, e.g., during the same patient care visit, or within 0.5, 1, 2, 3, 4,
5, 10, 15, 20, 30, 60. 120 or 180 minutes or otherwise provide instructions to take separate
compositions within a time period indicated by the pharmacodynamic / pharmacokinetic
profile, such as the half- lives of the two compositions. Use of the pharmacodynamic /
pharmacokinetic profiles of the two inhibitors will enable the healthcare provider to assure
that the patient has exposure to detectable amounts, and preferably clinically relevant
amounts, of active pharmaceutical ingredient of each of the PKC inhibitor and the cMET
inhibitor. In some examples, the PKC inhibitor may be administered before the cMET
inhibitor, while in other examples the cMET 1nhibitor may be administered before the PKC
inhibitor. Preferably, the co-administration, whether simultaneous or sequential, results 1n the
combination of the two or more compounds providing an additive, more than additive, or

preferably a synergistic benefit to the patient.
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[00100] The simultaneous or sequential administration of separate doses of the PKC
inhibitor and the cMET 1nhibitor preferably, but not necessarily, may follow the same route
of administration. For example, co-administration can include simultaneous, or sequential
administration of the protein kinase C inhibitor by an oral route or 1v route and administration
of the cMET inhibitor by a suppository or 1v or 1p route. The attending physician may
determine the most appropriate route of administration for separate doses of the two
inhibitors. Choice may depend upon several factors including the general health and
condition of the patient, the ability of the patient to swallow, the ambulatory state of the
patent as well as other physical and mental conditions of the patient that may be assessed

according to the wisdom of the attending physician.

[00101] Administration of separate doses of the PKC and cMET inhibitors may follow a
sequential procedures such that the later-administered compound 1s administered to the
patient while the earlier-administered compound has an iz vivo concentration of at least or
about 0.9, 0.8,0.7,0.6,0.5,04,0.3,0.2,0.1,0.01, 0.001, 0.0001, or 0.00001 of 1ts Cmax In
the patient. Sequential administration of the later-administered compound may be
accomplished prior to the Tmax of the earlier-administered compound, at about the in vivo
Tmax of the earlier-administered compound, or within about 5x, 10x, 20x, 50x, 100x, or
about 1000x the in vivo Tmax of the earlier-administered compound. The sequential
administration of the later-administered compound may be accomplished within a half-life of
the earlier-administered compound, at about one-half life of the earlier-administered
compound, or within about 2, 3,4, 5,6, 7, 8, 9, or 10 half-lives of the earlier-administered
compound. As a further example, the protein kinase C inhibitor can be administered to the
patient at or within about 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 21, 24, 36 42, or 48 hours following
administration of crizotinib, which has a half-life of about 42 hours. As a yet further example,
the protein kinase C inhibitor can be administered to the patient at or within about 0.5, 1, 2, 3,
4.5,6,65,7,8,9,10, 11, 12 or, 13 hours following administration of capmatinib, which has
a half-life of about 6.5 hours. In any event, the sequential administration preferably follows a
protocol 1n which the administered PKC and cMET 1nhibitors provide an additive, more than

additive, or synergistic effect, such as an anti-proliferative effect.
Patient Selection

[00102] The presently described methods of treating a patient can additionally involve a
patient selection step, or a step for determining which course of treatment to provide to a

patient. In various aspects, the method 1involves selecting a patient having metastatic uveal
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melanoma, or having a tumor having a GNAQ or GNA 11 mutation (“GNAQ/I1 tumor”),
preferably a GNAQ/11 tumor having a mutation that activates the PKC signaling pathway .
The GNAQ/11 tumor can be a primary GNA(Q/11 tumor or a metastatic GNAQ/1 1 tumor.
Selecting the patient can represent a selection from among a population of patients or can
represent selecting a patient at a point of time, or disease state, over the individual patient’s
course of treatment or disease progression. Thus, patient selection can 1identify not only

which patients should receive the presently described combination therapy, but also when the

patients should receive 1t. In various aspects, patient selection provides the advantage of an
improved therapeutic index, for example, by reducing risk, or increasing benefit, to a given

patient or patient population.

[00103] For example, the present invention provides method of patient selection and
treatment, comprising selecting a patient having metastatic uveal melanoma or having a
tumor having a GNAQ or GNA 11 mutation (“GNAQ/11 tumor”), preferably a GNAQ/11
tumor having a mutation that activates the PKC signaling pathway, and co-administering to
the patient a cMET 1nhibitor and a protein kinase C inhibitor represented by Formula 11, as
described hereinabove. The GNA(Q/11 tumor can be a primary GNA(Q/11 tumor or a
metastatic GNAQ/1 1 tumor.

[00104] As an example, the method can involve selecting a patient with metastatic uveal
melanoma having an elevated cMET presence determined by a biopsy of the uveal
melanoma; and co-administering to the patient a cMET 1nhibitor and the protein kinase C
inhibitor represented by Formula II. In yet further examples, the method involves selecting a
patient with a tumor with a GNAQ or GNA 11 mutation (“GNA(Q/11 tumor”’) having an
elevated cMET presence determined by a biopsy of the GNA(Q/11 tumor; and co-
administering to the patient a cMET inhibitor and the protein kinase C inhibitor represented
by Formula II. The GNAQ/I1 tumor can be a primary GNA(Q//I 1 tumor or a metastatic
GNAQ/11 tumor. As such, the patient selection can comprise each of (1) selecting a patient
having metastatic uveal melanoma or a patient having a GNA(Q// 1 tumor and (1) selecting a
patient having elevated cMET presence determined by a biopsy of the metastatic uveal

melanoma or the GNA(Q/11 tumor, respectively.

[0010S] Selection steps can also serve to identify which patients are likely to benefit from
the combination therapy and which are not. For example, the selection step can identity
which patients should receive the protein kinase C inhibitor as a combination therapy

together with the cMET 1nhibitor, and which patients should receive the protein kinase C
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1inhibitor without a cMET 1nhibitor, including for example a PKC inhibitor alone or with
another combination agent. The selection step can also 1dentify when a given patient should
recerve the combination therapy or when he or she should receive monotherapy. As such, the

selection steps can also serve to identify a course of treatment for a patient.

[00106] As a further example, the present invention also provides a method of treating a
patient having metastatic uveal melanoma or having a tumor with a GNAQ or GNA11

mutation (“GNAQ/11 tumor”), the method comprising:

assessing CcMET presence, 1n a biopsy of the metastatic uveal melanoma or the
GNAQ/11 tumor;

1f the cMET presence 1s elevated 1n the metastatic uveal melanoma or the GNAQ/11
tumor, then co-administering to the patient a cMET 1nhibitor and a protein kinase C inhibaitor;
and

1f cMET presence 1s not elevated 1n the metastatic uveal melanoma or the GNAQ/1 1
tumor, then administering to the patient the protein kinase C inhibitor without the cMET
inhibitor,

wherein the protein kinase C inhibitor 1s represented by Formula 11, as described

hereinabove.

Assessing cMET Presence

[00107] cMET 1s a receptor tyrosine kinase involved in a number of signaling pathways,
including the MAPK pathway and PI3K pathway. The natural, endogenous ligand for this
receptor 1S hepatocyte growth factor (HGF). It has been found, however, that when HGF 1s
experimentally added to uveal melanoma cell lines to stimulate cMET expression, only some
cell lines exhibit antagonism of the anti-proliferative effect of the PKC inhibitor of Formula
II. Even though the concentration of HGF 1n such experiments 1s maintained at the same
level for all cell lines, 1t has been discovered that some cell lines had elevated cMET presence
while other cell lines did not. Hence, although 1t 1s not a limitation of the invention, 1t 1s
theorized that the complex machinery managing cMET and PKC pathways and
ligand/messenger intersections rather than HGF are the significant factors in determining
whether or not elevated cMET presence occurs. The present invention 1s based at least in
part on this discovery, that elevated cMET presence corresponds to a tumor subtype that can

be advantageously treated with the presently described combination of a protein kinase C

inhibitor and a cMET inhibitor.
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[00108] In various aspects, the present invention provides method of treating a patient
having metastatic uveal melanoma, or a tumor with a GNAQ or GNA 11 mutation (“GNAQ/11
tumor’”’), by co-administering a cMET 1inhibitor and a PKC inhibitor to the patient having an
elevated cMET presence as determined by a biopsy of the metastatic uveal melanoma or the
GNAQ/11 tumor. The method can involve determining that cMET presence 1s elevated in a
patient’s biopsy, for example, to select which patient should receive the combination therapy

or to confirm that the combination therapy 1s suitable in the patient.

[00109] For example, the present invention provides method of treating a patient having
metastatic uveal melanoma. The method comprises determining the presence of an elevated
cMET presence in a biopsy of the metastatic uveal melanoma; and co-administering to the
patient a cMET 1nhibitor and a protein kinase C inhibitor represented by Formula I, as

described hereinabove.

[00110] As another example, the present invention provides method of treating a patient
having a tumor with a GNAQ or GNA1I mutation (“GNAQ/I1 tumor”), preferably a
GNAQ/11 tumor having a mutation that activates the PKC signaling pathway. The method
comprises determining the presence of an elevated cMET presence 1n a biopsy of the
GNAQ/11 tumor; and co-administering to the patient a cMET 1nhibitor and a protein kinase C
inhibitor represented by Formula 11, as described hereinabove. The GNAQ//1 tumor can be a
primary GNA(Q/11 tumor or a metastatic GNAQ/11 tumor.

[00111] The term “presence” as used herein refers, qualitatively or quantitatively, to an
amount, e.g., concentration or number, of cMET 1n a given tumor, tissue, whole cell, cell
lysate, cell fraction, or cell homogenate. Presence can be determined directly, e.g., by
measuring the cMET protein itself such as via IHC, immunoassay or flow cytometry, or
indirectly, e.g., by measuring expression levels of cMET via RNA-seq other transcriptome
profiling. It 1s envisaged that, in some examples, presence will refer to cMET mRNA
expression levels, or presence will refer to cMET protein levels, or in yet further examples,
cMET mRNA expression levels may be used as a proxy for cMET protein levels due to the
correlation between mRNA expression and protein presence. Presence can be described 1n an
absolute sense, e.g., in terms of molar concentration, ng/ml, number, density per cell, or
expression number, RNA expression level or 1t can be described 1n a relative sense
comparative to a baseline, such as a calibration standard. For example, “presence”
determined by RNA expression level may be compared to RNA expression of a stable

“housekeeping gene” also present in the normal and/or melanoma cells of the biopsy and/or
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present in normal (non-melanoma) cells of a similar type taken from another location within
the patient. For example, “presence” determined by cMET protein level may be compared to
a baseline cMET protein level taken from healthy tissue of the same type taken from the
patient or from similar patients or from a primary uveal melanoma cell culture exhibiting low
cMET protein level, or a standard baseline cMET protein level established from a patient

population.

[00112] More particular aspects for assessing cMET presence can be practiced through
techniques such as ELISA, western blotting, IHC-F, IHC-P, immunocytochemistry,
immunofluorescence, flow cytometry, mass cytometry, immunoprecipitation. Such
techniques can involve use of an anti-cMET antibody. Anti-cMET antibodies suitable for use
in ELISA, IHC, immunoprecipitation, western blot, flow cytometry, immunofluorescence,
and other techniques are available at Thermo Fisher Scientific (Waltham, MA). The
expression level of cMET RNA can be assessed using a cMET RNA-seq transcriptome
technique, Nanostring, quantitative PCR or other similar method which would measure the

relative levels of cMET mRNA. Such a technique 1s described 1n Example 5 below.

[00113] When described 1n unspecified, but relative, terms, cMET presence can be
understood as relative to a typical baseline level determined by a pathologist, physician, or
other healthcare provider having familiarity or training in understanding cMET levels 1n the
patient population having a tumor of the same tissue type. In various further examples, the
baseline can be defined by a reference sample, a reference value, a prior patient state, or a
standard. Additionally, cMET presence can be determined based on tissue, whole cells, or the
lysate, fraction, or homogenate thereof. In each case, where a relative cMET 1s described, 1t 1s
1n a comparison between CMET assessments of the same type of sample. For example, cMET
1s typically located 1in a transmembrane state, having both an extracellular and intracellular
portion, or 1t can be entirely intracellular, or 1t can be extracellular, such as 1n case of a cell
lysate. In some samples, cMET may be present as a mixture of such states, but one state will
typically be apparent as most relevant for measurement. In the various aspects, presence of
cMET may involve determining transmembrane cMET, intracellular cMET, extracellular
cMET, or a combination thereof. Unless otherwise indicated, cMET presence 1n tissue or
whole cells refers to transmembrane cMET, 1.e., which functions as a cell surface receptor,

and cMET presence 1n a lysate refers to extracellular cMET.

[00114] The term “elevated” in the context of cMET presence, refers to an cMET presence

greater than baseline. For example, cMET presence can be elevated relative to any, or all, of a
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healthy state, a prior patient state, a reference sample, a reference value, or a standard. In
some cases, elevated cMET can be determined by the opinion or diagnosis of a pathologist,
physician, or other healthcare provider having familiarity or training in understanding cMET

levels 1n the patient population having a tumor of the same tissue type.

[00115] Assessing cMET presence 1n the patient’s metastatic uveal melanoma, or in the
patient’s GNAQ/11 tumor, 1s typically achieved by assessing cMET presence 1n a biopsy
obtained from such patient’s metastatic uveal melanoma or GNA(Q/11 tumor, respectively.
The cMET levels 1n the biopsy can be assessed by performing measurements on the biopsy
itself, or ssmply by referring to information or a report indicating levels of cMET presence,

e.g., cMET expression levels, RNA copy number or cMET concentration, 1n the biopsy.

[00116] The level of cMET presence can be determined any number of ways, including by
applying conventional biochemical techniques. While cMET presence as used herein can
correspond to total cMET, various techniques used for determining total cMET do not
necessarily require direct measurement of total cMET concentration. For example, certain
techniques permit measuring RNA expression levels, modified forms of cMET, or

biomarkers, in order to determine total cMET concentration.

[00117] In various aspects, the method further involves taking obtaining, e.g., extracting or
taking, the biopsy from the patient. For example, the biopsy can be obtained by surgical
resection, by needle biopsy, such as core needle biopsy, or other methods or approaches
known 1n the art. The biopsy typically can be a solid tumor biopsy. The cells of the biopsy
can be 1solated, cultured, lysed, fractionated, or homogenized, or a combination thereof. The
method can 1involve taking a single biopsy or taking multiple biopsies. For example, the
method can 1involve obtaining multiple biopsies, or obtaining information about cMET
presence 1n multiple biopsies, taken at separate points of time. Taking multiple biopsies over
time can be useful for determining how a patient’s disease has progressed and can serve to

1dentify when combination therapy 1s suitable for a given patient.

[00118] In various aspects, assessing cMET presence as a protein or as RNA transcriptome
involves contacting the biopsy material with a combination of a ligand specific to cMET and
a reporter ligand (labeled ligand) that interacts with the ligand specific for cMET. As used
herein, ligand refers to a compound or biological molecule that has a binding interaction with
cMET. For example, the ligand can be an antibody specific to cMET or may be an RNA
sequence that selectively binds with cMET RNA. Also, the term cMET presence 1n the
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context of this section means the cMET protein and/or cMET RNA. The content of the
discussion about assessing cMET presence will indicate whether a protein or RNA 1s being
assessed. The ligand can also be a small molecule that binds to cMET. The ligand or
antibody can be conjugated to a label or a second ligand capable of associating with the
primary ligand may carry a label. Examples of labels include chromogenic, fluorescent,
radiologic, or 1sotopic labels. Anti-cMET antibodies are commercially available from Thermo
Fisher Scientific (Waltham, MA) 1in conjugated, labeled form, and also unconjugated form,
which can be labeled using conventional labeling techniques prior to use or can be detected
with commercially available reporter ligands. Antibodies can be detected by direct labeling of
the antibodies themselves, for example, with radioactive labels, fluorescent labels, hapten
labels such as, biotin, or an enzyme such as horse radish peroxidase, alkaline phosphatase, or
by use of a second antibody for the primary antibody. Alternatively, an unlabeled primary
antibody, specific to cMET, 1s used 1n conjunction with a labeled secondary antibody specific
for the primary antibody. Alternatively, cMET RNA expression can be measured in the
biopsy using RNA-seq, Nanostring, quantitative PCR or other similar method which would
measure the relative levels of cMET mRNA. Thresholds and cutoffs of RNA expression are
obtained from low and high expressing cMET tissues to determine whether a particular uveal

melanoma tissue has high or low cMET RNA expression.

[00119] The anti-cMET antibody can be specific to the phosphorylated form of cMET,
specific to the unphosphorylated form of cMET, or 1t can be non-specific regarding
phosphorylated or unphosphorylated cMET. The antibody can be specific to human cMET.
Because the phosphorylated, unphosphorylated and total cMET proteins are correlated, each

will correspondingly yield the appropriate concentration of elevated cMET presence.

[00120] In various aspects, cMET presence can be determined from a biopsy prepared in
the form of tissue sections, which may be fixed and paraffin-embedded, or which may be
frozen. Such tissue sections can be contacted with a labeled antibody to assess presence of
cMET 1n the tissue. When determining relative cMET presence, the tissue sections can be
compared to a tissue section from a healthy tissue of the same type from which the biopsy
was derived, 1n either the same patient or a representative patient. The tissue sections can also
be compared to a tissue section from an earlier biopsy obtained from the same tumor. For
example, cMET presence can be assessed by obtaining an 1nitial biopsy from the metastatic
uveal melanoma or the GNAQ// 1 tumor of the patient and preparing a first tissue section

therefrom; obtaining a subsequent biopsy from the metastatic uveal melanoma or the
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GNAQ/11 tumor of same site 1n the patient and preparing a second tissue section therefrom;
contacting a labeled cMET antibody with the first tissue section; contacting a labeled cMET
antibody with the second tissue section; and determining elevated cMET presence 1n the

second tissue section compared to the first tissue section.

[00121] The biopsy preparations can be compared, or scored, according to cMET presence.
Such scoring system can be devised relative to earlier levels of cMET 1n the same tumor 1n
the same patient, relative to cMET levels based on reference samples, or using values that
represent a range of cMET levels expected 1n the given patient population. In this manner,
elevated cMET presence can be determined. The scoring system can be based, for example,
on a scale of 0 to 4, wherein a score of O corresponds to no expression of cMET 1n the tissue,
wherein a score of 1 may correspond to cMET expression in the healthy tissue, wherein tissue
exhibiting elevated cMET corresponds to a score of 2 or higher, or a score of 3 or 4. For
example, the tissue sections can be evaluated using IHC (immunohistochemistry technique) ,
scored on a scale of O to 3 or 4, wherein a score of O corresponds to no expression of cMET
1n the tissue, while a score of 1 may correspond to cMET presence 1n healthy tissue of the
type from which the tumor 1s derived, and scores of 2, or 3 or 4 corresponds to reference
samples having increased cMET presence. In some examples, a score of 1 may refer to a
standard cMET level derived from a uveal melanoma tumor 1n which the presently described
combination therapy did not have a synergistic anti-proliferative eftect, 1.e., a low cMET
score. In contrast, a score of 2 or 3 or 4 may refer to a standard cMET level derived from a
uveal melanoma tumor in which the combination did exhibit a synergistic anti-proliferative
effect, as determined by a Bliss, HSA, or Loewe Synergism/Antagonism model. Other
immunoassay techniques are equally applicable and can employ similar scoring systems.
Such immunoassay techniques are described 1n Example 6 of the Experimental Section
herein, generally and 1n particular are preferred approaches for determining the presence of
elevated cMET according to each of the various aspects, embodiments and sub-embodiments
of the present invention. See also the immunohistochemistry techniques described 1n
Wikipedia at en.wikipedia.org/wiki/immunohistochemistry (2020); and the references cited
therein such as J.A. Ramos-Vara, “Technical Aspects of Immunohistochemistry, Veferinary
Pathology, 42 (4),405-426 (2005). RNA transcriptome techniques may be used alternatively
to determine cMET presence. Such techniques are described in Example 5 of the

Experimental Section herein, generally and in particular are preferred approaches for
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determining the presence of elevated cMET according to each of the various aspects,

embodiments and sub-embodiments of the present invention.

[00122] As another example, cMET presence can be determined from tumor cells obtained
by a biopsy. Tumor cells from the biopsy can be optionally 1solated, cultured, lysed,
fractionated, or homogenized, or a combination thereof. The cells, or the lysate, fraction, or
homogenate thereof, can be contacted with a labeled antibody to assess presence of cMET 1n
the cells. When determining relative cMET presence, the tested cells, lysate, fraction, or
homogenate, can be compared to a cell sample from a healthy cells of the same type from
which the biopsy was derived, 1n either the same patient or a representative patient. The cells
can also be compared to cells from an earlier biopsy obtained from the same tumor. In other
examples, the cells are compared to a reference cell that may be a healthy cell or a primary
uveal melanoma cell (e.g., a cell line that does not contain elevated cMET). For example,
assessing cMET presence with respect to reference cells can involve first obtaining the
biopsy from the metastatic uveal melanoma or GNA(Q/1 1 tumor of the patient and preparing a
cell preparation therefrom in the form of a cell 1solate, lysate, homogenate, fraction, or a
combination thereof. Next, reference cells such as but not limited to 92.1 uveal melanoma
cells or healthy cells of the same tissue type as the biopsy are obtained and prepared in the
same form the biopsy cell preparation. A labeled cMET antibody used to assess the level of
cMET 1n the biopsy cell preparation and 1n the reference cell preparation. The levels of
cMET are compared to determine whether the biopsy cell preparation contains a level of
cMET greater to significantly greater than the cMET level 1n the reference cell preparation.

An IHC technique as cited above may be used to determine this assessment.

[00123] In various examples, the cMET presence 1s elevated 1n the biopsy by at least or
about 25%, 50%, 75%, 100%, 125%, 150%, 200%, 300%, 400%, 500%, 1000%, 2500%, or
at least or about 5000% relative to a predetermined level. The predetermined level can
correspond to the cMET presence 1n a healthy uveal cell or healthy cell of the type from
which the biopsy 1s derived in the same patient, relative to an average cMET presence 1n
healthy uveal cells or healthy cells of the type from which the biopsy 1s derived 1n the same
patient population, relative to a cMET presence 1n a non-metastatic uveal melanoma cell or
non-metastatic GNAQ//1 tumor cell of the type from which the biopsy 1s dertved in the same
patient or patient population, relative to an average cMET presence 1n a non-metastatic uveal

melanoma cell or non-metastatic GNAQ/1 1 tumor cell of the type from which the biopsy 1s
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derived 1n the same patient population, relative to a prior assessed level of cMET presence 1n

an earlier biopsy of the same cell type from the same patient.
Tumors

[00124] The presently described methods can involve treating, or selecting, a patient having
a proliferative disease, such as metastatic uveal melanoma, or a tumor having a genetic
mutation in GNAQ or GNA11 (a “GNAQ/11 tumor”), preferably a GNAQ or GNA I mutation
activating the PKC signaling pathway. The GNAQ/11 tumor can be a primary GNAQ/11
tumor or a metastatic GNAQ//1 tumor. For example, the patient can have metastatic uveal
melanoma as determined or diagnosed by a physician, or other healthcare provider, having
experience or training 1n identifying metastatic uveal melanoma. As another example, the
patient can have a GNAQ/11 tumor, as determined based on assessing a biopsy from the
patient. The GNA(Q/11 tumor can be a pinmary GNA(Q/1 1 tumor or a metastatic GNAQ/1 1
tumor. The assessment of a patient biopsy can include DNA sequencing (e.g., next
generation sequencing (NGS)) analysis of a solid tumor, or of a liquid biopsy (e.g., a blood
biopsy) detecting cell free circulating tumor DNA (cfDNA) or detecting DNA 1n circulating
tumor cells (CTC).

[00125] The GNAQ/11 tumor can include one or more of a number of mutations, including
a substitution mutation, an insertion mutation, and/or a deletiton mutation. In some aspects,
the GNAQ or GNA 1] mutation 1s a gain of function mutation. In some aspects, the GNAQ or
(NA 11 mutation activates the PKC signaling pathway. In various aspects, the GNAQ or
(GNA 11 mutation can be the substitution of glutamine 1n codon 209 (Q209) and/or a
substitution of arginine in codon 183 (R183). The GNAQ or GNA 1 mutation can be a
substitution other than glutamine 1n codon 209 (Q209), other than a substitution of arginine in
codon 183 (R183), or other than both. In some aspects, the GNAQ mutation 1s one of Q209P,
Q209L, Q209H, Q209K, or Q209Y, or the GNA I mutation 1s one of Q209P, Q209L,
Q209K or Q209H. In further aspects, the GNAQ mutation can be R183Q), or the GNAI1
mutation can be R183C or R183H. In yet further examples, the GNAQ or GNA 11 mutation 18
at one or more of R256, L.279, R166, A168, R210, R213, R166, A231, A342, D333, G171,
R147,R73, T47, E191, E221, R149, T175, T379, T85, A86, E163, D195, E319, E191, E280,
E49, P293, R300, R338, R60, D155, D205, D321, 1226, R37, or V240. In further examples,
the GNAQ/11 tumor can comprise one or more of a Q209P, Q209L, Q209H, Q209K Q209Y,
or R183Q mutation in GNAQ, or the GNA(Q/I 1 tumor can comprise one or more of a Q209P,
Q209L, Q209H, or Q209K mutation in GNA /1. Additional examples of mutations in GNAQ
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or GNA 11 are described in WO 2020/146355, which 1s incorporated by reference herewith in

1ts entirety.

[00126] In various aspects, the GNAQ/11 tumor 1s primary uveal melanoma or metastatic

uveal melanoma.

[00127] In various aspects, the GNAQ/I1 tumor can be a non-uveal tumor, for example a
pancreatic tumor, stomach tumor, colorectal tumor, uterine tumor, cervical tumor, bladder
tumor, hepatocellular carcinoma, head and neck tumor, prostate tumor, breast tumor, lung
adenocarcinoma, or cutaneous melanoma. In other aspects, the tumor 1s a tumor of the central
nervous system, such as a glioblastoma. In further aspects, the GNA(Q/11 tumor 1S a non-
uveal tumor, a non-melanocytic tumor, or a non-uveal, non-melanocytic tumor. In some
aspects, the tumor 1s a carcinoma. For example, the tumor can be a pancreatic
adenocarcinoma, stomach adenocarcinoma, cervical carcinoma, and lung adenocarcinoma. In
various aspects, the aforementioned tumors can be metastatic, or they can be non-metastatic.
In some aspects, the tumor 1s a non-metastatic, non-uveal tumor. For example, the tumor can
be other than metastatic uveal melanoma. In yet further examples, the tumor 1s a metastatic

tumor.

[00128] For example, the GNA(Q/I tumor can be a solid tumor that 1s metastasized to a
secondary site, such as the liver. As another example, the GNA(Q/11 tumor can be metastatic
uveal melanoma that 1s metastasized to the liver. In further aspects, the GNAQ/1 1 tumor 1s at
high risk of recurring, or metastasizing, e.g., as determined by a gene expression profile such
as DecisionDx™®) as available from Castle Biosciences (Friendswood, TX). In some aspects,
the method 1nvolves selecting a patient having a high risk of uveal melanoma recurrence or
metastasis, e.g., as determined by a pathologist, physician, or other healthcare provider
having familiarity or training 1in understanding risk of recurrence or metastasis of the type of

tumor, such as uveal melanoma or a GNAQ//1 tumor.

[00129] In various aspects, the GNAQ/11 tumor 1s metastatic and metastasized to a
secondary site that has an HGF concentration of from about 0.1 ng/ml to about 1,000 ng/ml.
In another example, the patient can have metastatic uveal melanoma that 1s metastasized to,
or at risk of metastasizing to, a secondary site having an HGF concentration of from about 0.1
ng/ml to about 1,000 ng/ml. Such HGF concentrations can be, for example, 0.1 ng/ml to
about 500 ng/ml, 1 ng/ml to about 500 ng/ml, 1 ng/ml to about 100 ng/ml, 1.5 ng/ml to about
100 ng/ml, 3 ng/ml to about 100 ng/ml, 5 ng/ml to about 100 ng/ml, 7 ng/ml to about 100

38



10

15

20

25

30

WO 2022/055893 PCT/US2021/049310

ng/ml, 10 ng/ml to about 100 ng/ml, 15 ng/ml to about 100 ng/ml, 20 ng/ml to about 100
ng/ml, 1 ng/ml to about 30 ng/ml, 1.5 ng/ml to about 30 ng/ml, 3 ng/ml to about 30 ng/ml, 5
ng/ml to about 30 ng/ml, 7 ng/ml to about 30 ng/ml, 10 ng/ml to about 30 ng/ml, 15 ng/ml to
about 30 ng/ml, 20 ng/ml to about 30 ng/ml, 1 ng/ml to about 16 ng/ml, 1.5 ng/ml to about 16
ng/ml, 3 ng/ml to about 16 ng/ml, 5 ng/ml to about 16 ng/ml, 7 ng/ml to about 16 ng/ml, or
10 ng/ml to about 16 ng/ml. For example, the HGF concentration can be about, or at least,
05,1.0,1.5,2.0,3.0,4.0,5.0,6.0,7.0,8.0,9.0,10.0,11.0,12.0,13.0, 14.0, 15.0, 16.0, 17.0,
18.0, 19.0, 20.0, 25.0, 30.0, 35.0, 40.0, 50.0, 60.0, 70.0, 80.0, 90.0, or about or at least 100.0
ng/ml. In some aspects, the metastatic uveal melanoma or the GNA(Q/11 tumor can be a
metastatic tumor with a situs 1n the liver —1.e., a liver metastasis of a prior primary tumor,

e.g., histologically originating from another tissue.

[00130] In another aspects, the GNAQ/I 1 tumor can lack one or more activating mutations
in BRAF, KRAS, or EGRF, or the GNA(Q/I1 tumor can have a low load of mutations 1n one or
more of BAP1, SF3B1, LIFIAX, TERT, BRAF, CDKN2A, NRAS, KRAS, or EGRF'.

Assessing Genetic Mutation

[00131] Aspects of the present invention can involve assessing whether a patient, tumor, or
biopsy, exhibits a genetic mutation in GNAQ or GNA 1. Such an assessment may involve
identifying GNAQ or GNA 11 mutations 1n the patient, for example 1n a solid tumor biopsy, or
1n a liquid biopsy (e.g., blood biopsy), for example by 1dentifying circulating cell free tumor
DNA (ctDNA) or DNA 1n circulating tumor cells (CTC’s) 1n the patient, which can be
acquired for example by obtaining a liquid sample from the patient. The liquid sample can be
a hematologic sample. Genetic mutation can also be assessed from the patient’s solid tumor,

which would typically involve obtaining a tissue biopsy from the tumor.

[00132] Determining whether a patient, tumor, or biopsy has a specific mutation, for
example, a GNAQ or GNA11 genetic mutation, can include collecting and/or analyzing a
patient sample. Patient samples of interest include, for example, carcinoma tissue, cancer
tissue, solid tumor tissue, tumor tissue, body tissue, blood, serum, plasma, or body fluid, for
example, circulating blood containing tumor DNA, obtained from the patient. Patient
samples used 1n a method described herein can also include tissue samples such as, but not
limited to, gastrointestinal, mucosal, submucosal, intestinal, esophageal, 1leal, rectal, cervical,
colonic, epidermal, lung, thymus, pancreatic, stomach, rectal, cutaneous, subcutaneous, or

lymphatic samples. Samples may also include cellular samples, for examples, cutaneous cell
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samples. The presence of a genetic mutation of interest in a sample from a patient may be
determined using various assays. For example, in various methods, a genetic mutation may
be determined by nucleotide analysis, for example, genetic sequencing, Southern blotting,
FISH, high-throughput sequencing, phage display, shotgun sequencing, PCR, or RT-PCR.
Genetic mutation can also be determined by analyzing mRNA, protein levels, or nucleotide
levels, or performing dynamic allele-specific hybridization techniques. Suitable techniques
for assessing genetic mutation are described in WO 2020/146355, which 1s incorporated by

reference herewith in 1ts entirety.
Assessing HGF

[00133] According to yet further aspects of the invention, the method can involve assessing
hepatocyte growth factor (HGF) levels 1n the patient’s tumor, a biopsy of the tumor, or in
non-tumor tissue 1in which the tumor 1s located. Some types of tumors cells can secret HGF
which can tnngger cMET antagonistic activity against the presently described protein kinase C
inhibitor 1n certain types of tumors. In some aspects, HGF 1s secreted by the tumor cells,
while 1n other aspects, the HGF 1s secreted by tumor tissue, or non-tumor tissue, in which the
tumor cells are located. Such assessments of HGF can be performed, for example, by
enzyme-linked immunosorbent assay (ELISA). For example, an HGF ELISA kit 1s available
from Thermo Fisher Scientific (Waltham, MA).

[00134] In various aspects, the patient has a metastatic uveal melanoma, or a GNAQ/1 1
tumor, having an HGF concentration in the biopsy of about 0.1 ng/ml to about 1,000 ng/ml.
The biopsy can be a tissue biopsy or a surgical resection, or a combination of both. In some
aspects, the method further involves selecting a patient having metastatic uveal melanoma, or
a GNAQ/11 tumor, that has an HGF concentration of about 0.1 ng/ml to about 1,000 ng/ml as
determined by assessing a biopsy of the metastatic uveal melanoma, or the GNAQ/1 1 tumor.
Such HGF concentrations can be, for example, 0.1 ng/ml to about 500 ng/ml, 1 ng/ml to
about 500 ng/ml, 1 ng/ml to about 100 ng/ml, 1.5 ng/ml to about 100 ng/ml, 3 ng/ml to about
100 ng/ml, 5 ng/ml to about 100 ng/ml, 7 ng/ml to about 100 ng/ml, 10 ng/ml to about 100
ng/ml, 15 ng/ml to about 100 ng/ml, 20 ng/ml to about 100 ng/ml, 1 ng/ml to about 30 ng/ml,
1.5 ng/ml to about 30 ng/ml, 3 ng/ml to about 30 ng/ml, 5 ng/ml to about 30 ng/ml, 7 ng/ml
to about 30 ng/ml, 10 ng/ml to about 30 ng/ml, 15 ng/ml to about 30 ng/ml, 20 ng/ml to about
30 ng/ml, 1 ng/ml to about 16 ng/ml, 1.5 ng/ml to about 16 ng/ml, 3 ng/ml to about 16 ng/ml,
5 ng/ml to about 16 ng/ml, 7 ng/ml to about 16 ng/ml, or 10 ng/ml to about 16 ng/ml. For
example, the HGF concentration can be about, or at least, 0.5, 1.0, 1.5, 2.0, 3.0, 4.0, 5.0, 6.0,
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7.0.8.0.9.0. 10.0, 11.0, 12.0, 13.0, 14.0, 15.0, 16.0, 17.0, 18.0, 19.0, 20.0, 25.0, 30.0. 35.0,
40.0, 50.0, 60.0, 70.0, 80.0, 90.0, or about or at least 100.0 ng/ml.

Pharmaceutical Product

[00135] Aspects of the present invention further provide a pharmaceutical product
comprising a protein kinase C inhibitor, a cMET 1nhibitor, and a pharmaceutically acceptable

carrier.

[00136] The pharmaceutical product can include one or more pharmaceutical compositions,
1n which the protein kinase C inhibitor and the cMET 1nhibitor can be formulated together or
separately. For example, the pharmaceutical product can include a single pharmaceutical
composition which comprises the protein kinase C inhibitor, the cMET inhibitor, and a
pharmaceutically acceptable carrier. In such examples, the pharmaceutical product can be
represented by a single dosage form comprising the protein kinase C inhibitor, the cMET

inhibitor, and a pharmaceutically acceptable carrier.

[00137] In further examples, the pharmaceutical product can contain a first pharmaceutical
composition comprises the protein kinase C inhibitor, and a second pharmaceutical
composition comprising the cMET inhibitor, each independently having a pharmaceutically

acceptable carrier.

[00138] The pharmaceutical product can include “fixed combinations” and “non-fixed
combinations” of two or more active ingredients, such as the protein kinase C inhibitor and
the cMET 1nhibitor. The term "fixed combination” means that the active ingredients, e.g., the
protein kinase C inhibitor and the cMET inhibitor, are formulated as a single pharmaceutical
composition. For example, a fixed combination can have the protein kinase C inhibitor and
the cMET 1nhibitor in the same unit dosage form (e.g., capsule, tablet, or sachet). The terms
"non-fixed combination" refers to two or more active ingredients, e.g., the protein kinase C
inhibitor and the cMET 1nhibitor, that are formulated independently as separate
pharmaceutical compositions, and which can be administered to the patient separately. In
various aspects, each active ingredient of a non-fixed combination 1s administered within a
time period that allows the protein kinase C inhibitor and the cMET 1nhibitor to show a
cooperative effect, e.g., an additive, more than additive, or synergistic effect. A non-fixed
combination can also include use of a single agent together with one or more fixed
combination products, where each independent formulation has distinct amounts of the active

ingredients contained therein. It should thus be understood that the pharmaceutical products
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includes examples where the active ingredients, e.g., the protein kinase C inhibitor and the
cMET inhibitor, will be administered as entirely separate pharmaceutical dosage forms. In
various examples, the protein kinase C inhibitor and the cMET 1nhibitor can each be in

independent pharmaceutical compositions that are sold independently of each other.

[00139] The independent parts of the pharmaceutical product can be administered
simultaneously or chronologically staggered, that 1s the individual parts of the pharmaceutical
product can each be administered at the same, or different, time points and at the same, or
different, time intervals between administration of any given component. For example, the
time intervals for the dosing can be chosen such that the effect on the treated disease with the
combined use of the protein kinase C inhibitor and the cMET inhibitor 1s larger/greater than

the effect obtained by use of only one of the protein kinase C inhibitor or the cMET 1nhibitor.

[00140] In various aspects, the pharmaceutical product comprises a protein kinase C
inhibitor, a cMET 1nhibitor, and a pharmaceutically acceptable carrier, wherein the protein

kinase C inhibitor 1s represented by Formula II, as described hereinabove.

[00141] In various aspects, the pharmaceutical product includes the protein kinase C
inhibitor and the cMET 1nhibitor formulated together 1in a single unit dosage form comprising

one or more pharmaceutically acceptable carrier.

[00142] In further aspects, the pharmaceutical product includes the protein kinase C
inhibitor and the cMET 1nhibitor formulated 1nto two separate unit dosage forms, each having

an independently selected pharmaceutically acceptable carrier.

[00143] The pharmaceutical product can include one or more pharmaceutically acceptable
carrier. The pharmaceutically acceptable carrier can be a carrier 1s useful 1n preparing a
pharmaceutical composition that 1s generally safe, non-toxic and neither biologically nor
otherwise undesirable. For example, the carrier can be acceptable for human pharmaceutical
use. A product or composition containing a pharmaceutically acceptable carrier can include
one or more of such carriers. Examples of pharmaceutically acceptable carriers include solid
carriers, solvents, non-solvent liquid carriers, dispersion media, coatings, surfactants,
antioxidants, preservatives (e.g., antibacterial agents, antifungal agents), 1sotonic agents,
absorption delaying agents, salts, preservatives, drugs, drug stabilizers, binders, excipients,
disintegration agents, lubricants, sweetening agents, flavoring agents, dyes, combinations
thereof, or other carriers. (See, Remington's Pharmaceutical Sciences, 18th Ed. Mack Printing

Company, 1990, pp. 1289-1329). Some examples of materials which can serve as
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pharmaceutically acceptable carriers include: (1) sugars, such as lactose, glucose, and
sucrose; (2) starches, such as corn starch, potato starch, and substituted or unsubstituted
(3-cyclodextrin; (3) cellulose, and its dertvatives, such as sodium carboxymethyl
cellulose, ethyl cellulose, and cellulose acetate; (4) powdered tragacanth; (5) malt; (6)
oelatin; (7) talc; (8) excipients, such as cocoa butter and suppository waxes; (9) oils, such
as peanut oil, cottonseed oil, safflower oil, sesame o1l, olive o1l, corn o1l, and soybean oil;
(10) glycols, such as propylene glycol; (11) polyols, such as glycerin, sorbitol, mannitol,
and polyethylene glycol; (12) esters, such as ethyl oleate and ethyl laurate; (13) agar;
(14) buffering agents, such as magnesium hydroxide and aluminum hydroxide; (15) alginic
acid; (16) pyrogen free water; (17) 1sotonic saline; (18) Ringer's solution; (19) ethyl alcohol;
(20) phosphate butter solutions; and (21) other non-toxic compatible substances employed

in pharmaceutical formulations.

[00144] It can be appreciated that the various disclosed methods, pharmaceutical product,
and kit may include the PKC inhibitor and the cMET inhibitor as part of a pharmaceutical
composition. Such composition, for example, may be administering as a dosage unit form. A
pharmaceutical composition should be formulated to be compatible with 1ts intended route of
administration. It will be appreciated that the presently described compounds and
compositions may be administered by various administration routes, for example, orally or
parenterally or rectally or vaginally. Administration can be via injection, for example
subcutaneous, 1ntrapancreatic, intravenous, intramuscular, intraperitoneal, intrathecal,
intraperitoneal, intraocular, or intrasternal 1njection. Further examples include infusion
techniques, inhalation spray, sublingual, dermal, rectal, or ophthalmic administration, e.g., in

the form of eye drops.

[00145] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may also be a sterile
1injectable solution or suspension in a nontoxic parenterally acceptable diluent or solvent, for
example, as a solution 1n 1,3-propanediol. Among the acceptable vehicles and solvents that
may be employed are water, Ringer's solution, and 1sotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium.
For this purpose, any bland fixed o1l may be employed including synthetic mono- or
di-glycerides. In addition, fatty acids such as oleic acid find use in the preparation of

1njectables.
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[00146] Formulations suitable for oral administration may be in the form of capsules,
cachets, pills, tablets, lozenges (using a flavored basis, usually sucrose and acacia or
tragacanth), powders, granules, or as a solution or a suspension 1n an aqueous Or Non-
aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an elixir or syrup, or
as pastilles (using an inert matrix, such as gelatin and glycerin, or sucrose and acacia)
and/or as mouthwashes, and the like, each containing a predetermined amount of a
compound of the invention as an active ingredient. A composition may also be

administered as a bolus, electuary, or paste.

[00147] Solid dosage forms for oral administration may include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active agent may be admixed with at
least one 1nert diluent such as sucrose lactose or starch. Such dosage forms may also
comprise, as 1s normal practice, additional substances other than inert diluents, e.g.,
lubricating agents such as magnesium stearate. In the case of capsules, tablets, and pills, the
dosage forms may also comprise buffering agents. Tablets and pills can additionally be
prepared with enteric coatings. In solid dosage form for oral administration (capsules, tablets,
pills, dragees, powders, granules, and the like), a compound of the invention 1s mixed with

one or more pharmaceutically acceptable carriers, such as sodium citrate or dicalcium

phosphate, and/or any of the following:

(1) fillers or extenders, such as starches, cyclodextrins, lactose, sucrose, glucose,
mannitol, and/or silicic acid;

(2) binders, such as, for example, carboxymethylcellulose, alginates, gelatin,
polyvinyl pyrrolidone, sucrose, and/or acacia;

(3) humectants, such as glycerol;

(4) disintegrating agents, such as agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain silicates, and sodium carbonate;

(5) solution retarding agents, such as paraffin;

(6) absorption accelerators, such as quaternary ammonium compounds;

(7) wetting agents, such as, for example, acetyl alcohol and glycerol monostearate; (8)
absorbents, such as kaolin and bentonite clay;

(9) lubricants, such a talc, calcium stearate, magnesium stearate, solid polyethylene
glycols, sodium lauryl sulfate, and mixtures thereof; and

(10) coloring agents. In the case of capsules, tablets, and pills, the pharmaceutical

compositions may also comprise buftering agents. Solid compositions of a similar type may
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also be employed as fillers in soft and hard-filled gelatin capsules using such excipients as
lactose or milk sugars, as well as high molecular weight polyethylene glycols, and the like.
[00148] A tablet may be made by compression or molding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared using binder (for example, gelatin
or hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, disintegrant (for
example, sodium starch glycolate or cross-linked sodium carboxymethyl cellulose),
surface-active or dispersing agent. Molded tablets may be made by molding 1n a suitable

machine a mixture of the powdered inhibitor(s) moistened with an inert liquid diluent.

[00149] Tablets, and other solid dosage forms, such as dragees, capsules, pills, and
granules, may optionally be scored or prepared with coatings and shells, such as enteric
coatings and other coatings well known 1n the pharmaceutical-formulating art. They may also
be formulated so as to provide slow or controlled release of the active ingredient therein
using, for example, hydroxypropylmethyl cellulose in varying proportions to provide the
desired release profile, other polymer matrices, liposomes, and/or microspheres. They may be
sterilized by, for example, filtration through a bacteria-retaining filter, or by incorporating
sterilizing agents 1n the form of sterile solid compositions which can be dissolved in sterile
water, or some other sterile injectable medium immediately before use. These compositions
may also optionally contain opacifying agents and may be of a composition that they release the
active ingredient(s) only, or preferentially, 1in a certain portion of the gastrointestinal tract,

optionally, 1n a delayed manner.

[00150] Examples of embedding compositions which can be used include polymeric
substances and waxes. A compound of the invention can also be 1n micro-encapsulated form,

1f appropriate, with one or more of the above-described excipients.

[00151] Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups, and elixirs. In addition to the
active ingredient, the liquid dosage forms may contain inert diluents commonly used in the
art, such as, for example, water or other solvents, solubilizing agents, and emulsifiers such as
ethyl alcohol, 1sopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl
benzoate, propylene glycol, 1,3-butylene glycol, oils (in particular, cottonseed, groundnut,
corn, germ, olive, castor, and sesame o1ls), glycerol, tetrahydrofuryl alcohol, polyethylene
glycols, and fatty acid esters of sorbitan, and mixtures thereof. Besides inert diluents, the oral
compositions can also include adjuvants such as wetting agents, emulsifying and suspending

agents, sweetening, flavoring, coloring, perftuming, and preservative agents. Suspensions, 1n
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addition to the active inhibitor(s) may contain suspending agents as, for example, ethoxylated
1sostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,

aluminum metahydroxide, bentonite, agar-agar and tragacanth, and mixtures thereof.

[00152] The active agent can also be administered in the form of liposomes. As 1s known
1n the art, liposomes are generally derived from phospholipids or other lipid substances.
Liposomes are formed by mono- or multi-lamellar hydrated liquid crystals that are dispersed
1n an aqueous medium. Any non-toxic, physiologically acceptable and metabolizable lipid
capable of forming liposomes can be used. The present compositions 1n liposome form can
contain, in addition to a compound of the present invention, stabilizers, preservatives,
excipients, and the like. Examples lipids are phospholipids and phosphatidyl cholines
(lecithins), both natural and synthetic. Methods to form liposomes are known 1n the art. See,
for example, Prescott, Ed., Methods in Cell Biology, Volume XIV, Academic Press, New
York, NW., p. 33 ef seq. (1976).

[00153] Formulations for rectal or vaginal administration may be presented as a suppository,
which may be prepared by mixing one or more inhibitor(s) with one or more suitable
nonirritating excipients or carriers comprising, for example, cocoa butter, polyethylene
glycol, a suppository wax or a salicylate, which 1s solid at room temperature, but liquid at
body temperature and, therefore, will melt in the rectum or vaginal cavity and release the
active agent. Formulations which are suitable for vaginal administration also include
pessaries, tampons, creams, gels, pastes, foams, or spray formulations containing such

carriers as are known 1n the art to be appropriate.

[00154] Dosage forms for the topical or transdermal administration of an inhibitor(s)
include powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches, and
inhalants. The active component may be mixed under sterile conditions with a
pharmaceutically acceptable carrier, and with any preservatives, bufters, or propellants which
may be required. The ointments, pastes, creams, and gels may contain, 1n addition to a
compound of the invention, excipients, such as animal and vegetable fats, oils, waxes,
paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones,
bentonites, silicic acid, talc, and zinc oxide, or mixtures thereof. Powders and sprays can
contain, 1n addition to a compound of the invention, excipients such as lactose, talc, silicic
acid, aluminum hydroxide, calcium silicates, and polyamide powder, or mixtures of these
substances. Sprays can additionally contain customary propellants, such as

chlorofluorohydrocarbons and volatile unsubstituted hydrocarbons, such as butane and
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propane. A compound useful for application of methods of the invention can be alternatively
administered by aerosol. This 1s accomplished by preparing an aqueous aerosol, liposomal
preparation, or solid particles containing the composition. A nonaqueous (e.g., fluorocarbon
propellant) suspension could be used. Sonic nebulizers are preferred because they minimize
exposing the agent to shear, which can result in degradation of the compound. Ordinarily, an
aqueous aerosol 1s made by formulating an aqueous solution or suspension of a compound of
the invention together with conventional pharmaceutically acceptable carriers and stabilizers.
The carriers and stabilizers vary with the requirements of the particular composition, but
typically include nonionic surfactants (Tweens, Pluronics, sorbitan esters, lecithin,
Cremophors), pharmaceutically acceptable co-solvents such as polyethylene glycol,
innocuous proteins like serum albumin, oleic acid, amino acids such as glycine, bufters,

salts, sugars, or sugar alcohols. Aerosols generally are prepared from 1sotonic solutions.

[00155] Transdermal patches have the added advantage of providing controlled delivery of
a compound of the invention to the body. Such dosage forms can be made by dissolving or
dispersing the agent 1n the proper medium. Absorption enhancers can also be used to
increase the flux of the inhibitor(s) across the skin. The rate of such flux can be controlled
by either providing a rate controlling membrane or dispersing the inhibitor(s) in a polymer

matrix or gel.

[00156] Injectable depot forms are made by forming microencapsule matrices of
inhibitor(s) 1n biodegradable polymers such as polylactide-polyglycolide. Depending on the
ratio of drug to polymer, and the nature of the particular polymer employed, the rate of drug
release can be controlled. Examples of other biodegradable polymers include
poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared by

entrapping the drug 1n liposomes or microemulsions which are compatible with body tissue.

[00157] The pharmaceutical compounds and compositions may be "systemically” or
“peripherally” administered meaning administration such that i1t enters the patient's system 1n
a manner such that it 1s subject to metabolism and other like processes, for example,
subcutaneous administration. The phrase "administered parenterally” as used herein means
modes of administration other than enteral and topical administration, usually by injection,
and 1ncludes, without limitation, intravenous, intramuscular, intraarterial, intrathecal,
intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal,
subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal and

intrasternal injection, and infusion.
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[00158] Pharmaceutical compositions of this invention suitable for parenteral
administration comprise one or more compounds of the invention in combination with one or
more pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions,
suspensions or emulsions, or sterile powders which may be reconstituted 1nto sterile
1njectable solutions or dispersions just prior to 1sotonic with the blood of the intended
recipient or suspending or thickening agents. Examples of suitable aqueous and nonaqueous
carriers which may be employed 1n the pharmaceutical compositions of the invention include
water, ethanol, polyols (such as glycerol, propylene glycol, polyethylene glycol, and the like),
and suitable mixtures thereof, vegetable oils, such as olive oil, and 1njectable organic esters,
such as ethyl oleate. Proper fluidity can be maintained, for example, by the use of coating
materials, such as lecithin, by the maintenance of the required particle size in the case of

dispersions, and by the use of surfactants.

[00159] These compositions may also contain adjuvants such as preservatives, wetting
agents, emulsifying agents, and dispersing agents. Prevention of the action of microorganisms
may be ensured by the inclusion of various antibacterial and antifungal agents, for example,
paraben, chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to include
tonicity-adjusting agents, such as sugars, sodium chloride, and the like into the
compositions. In addition, prolonged absorption of the injectable pharmaceutical form may
be brought about by the inclusion of agents which delay absorption such as aluminum

monostearate and gelatin.

[00160] In some cases, 1n order to prolong the effect of a compound usetful for practice of
methods of the invention, 1t 1s desirable to slow the absorption of the compound from
subcutaneous or intramuscular injection. For example, delayed absorption of a parenterally
administered drug form 1s accomplished by dissolving or suspending the drug 1n an o1l

vehicle.

[00161] In various aspects, the presently described compounds can be 1in the form of
pharmaceutically acceptable salts. Such salts can be acid or metal salts, e.g., alkali or alkali
earth salts. Salts can be prepared in situ during the final 1solation and purification of the
compound by separately reacting the base or acid functions 1n the compound with a suitable
organic or inorganic acid or base, respectively. Representative salts include, but are not
limited to, acetate, adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate, bisulfate,
butyrate, camphorate, camphorsulfonate, digluconate, cyclopentanepropionate,

dodecylsulfate, ethanesulfonate, glucoheptanoate, glycerophosphate, hemisulfate, heptanoate,
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hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
lactate, maleate, methanesulfonate, nicotinate, 2-naphthalene-sulfonate, oxalate, pamoate,
pectinate, persulfate, 3-phenylproionate, picrate, pivalate, propionate, succinate, sulfate,
tartrate, thiocyanate, p-toluenesulfonate and undecanoate. Also, the basic nitrogen-
containing groups can be quaternized with such agents as alkyl halides, such as methyl, ethyl,
propyl, and butyl chloride, bromides, and 10dides; dialkyl sulfates like dimethyl, diethyl,
dibutyl, and diamyl sulfates, long chain halides such as decyl, lauryl, myristyl and stearyl
chlorides, bromides and 10dides, aralkyl halides like benzyl and phenethyl bromides, and

others.

[00162] Examples of acids which may be employed to form pharmaceutically acceptable
acid addition salts include such 1norganic acids as hydrochloric acid, sulfuric acid and
phosphoric acid and such organic acids as oxalic acid, maleic acid, methanesulfonic acid,
succinic acid and citric acid. Basic addition salts can be prepared in sifu during the final
1solation and purification of compound of the present disclosure by reacting carboxylic acid
moieties with a suitable base such as the hydroxide, carbonate or bicarbonate of a
pharmaceutically acceptable metal cation or with ammonia, or an organic primary, secondary
or /LR1iary amine. Pharmaceutically acceptable salts include, but are not limited to, cations
based on the alkal1 and alkaline earth metals, such as sodium, lithium, potassium, calcium,
magnesium, aluminum salts and the like, as well as nontoxic ammonium, quaternary
ammonium, and amine cations, including, but not limited to ammonium,
tetramethylammonium, tetraecthylammonium, methylamine, dimethyl-amine, timethylamine,
triethylamine, ethylamine, and the like. Other representative organic amines useful for the
formation of base addition salts include diethylamine, ethylenediamine, ethanolamine,

diethanolamine, piperazine and the like.

[00163] The present disclosure also provides a kit comprising the protein kinase C
inhibitor, the cMET 1nhibitor, and 1nstructions for using the protein kinase C inhibitor and the
cMET 1nhibitor together in a combination therapy. In other aspects, the kit can include a
pharmaceutical composition comprising the protein kinase C inhibitor and a pharmaceutically
acceptable carrier, together with a probe, or reference standard, for assessing cMET presence.
Such kit may further contain a cMET 1nhibitor. For example, the kit can include the presently
described pharmaceutical product, the protein kinase C inhibitor and the cMET 1nhibitor,
together with instructions for their use in combination therapy, or together with instructions

for assessing cMET presence.
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[00164] For example, the kit can comprise a protein kinase C inhibitor and a cMET
inhibitor, which are formulated together, or separately, into one or more pharmaceutical
compositions, each of which comprises a pharmaceutically acceptable carrier. The kit can
further comprise instructions for using the protein kinase C inhibitor and the cMET 1nhibitor
together 1n a combination therapy. The protein kinase C inhibitor 1s represented by Formula

I1, as described hereinabove.

[0016S] The present disclosure also provides a kit having a probe or a reference standard
for assessing cMET presence. The probe can be labeled antibody for cMET. The reference
standard for assessing cMET presence can comprise an amount of cMET, e.g., as derived

from normal uveal cells.

[00166] For example, the kit can comprise a pharmaceutical composition comprising a
protein kinase C inhibitor and a pharmaceutically acceptable carrier, and a probe, or reference
standard, for assessing cMET presence. The protein kinase C inhibitor can be represented by

Formula II, as described hereinabove.

[00167] The present disclosure also provides various uses of the pharmaceutical products,
kits, or compositions described herein, such as use of the combination of a protein kinase C
inhibitor and a cMET 1nhibitor for the preparation of a medicament for treating, preventing,
or otherwise alleviating a symptom of a proliferative disease described herein, such as
metastatic uveal melanoma or a tumor having a mutation in GNAQ or GNA1I. The invention
also provides use of the pharmaceutical product, kit, or various described compositions for
treating, preventing, or alleviating a symptom of a proliferative disease described herein, such
as metastatic uveal melanoma or a tumor having a mutation in GNAQ or GNAII. For
example, use of a pharmaceutical product, kit, or composition comprising a protein kinase C
inhibitor and a cMET 1nhibitor, for reducing proliferation, reducing growth, or reducing

disease progression, of metastatic uveal melanoma or a tumor having a mutation in GNAQ or

GNAII

[00168] The present invention also provides the combination of a protein kinase C inhibitor
and a cMET 1nhibitor, e.g., as a pharmaceutical product, kit, or composition, for treating a

proliferative disease described herein, such as metastatic uveal melanoma or a tumor having a

mutation 1n GNAQ or GNAII.
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Dosing

[00169] The presently described compounds and their pharmaceutical compositions can
be administered according to the methods described herein through use of various forms,
depending on the disorder to be treated and the age, condition, and body weight of the
patient, as 1s well known 1n the art. As 1s consistent, recommended and required by medical
authorities and the governmental registration authority for pharmaceuticals, administration
1s ultimately provided under the guidance and prescription of an attending physician whose

wisdom, experience and knowledge control patient treatment.

[00170] The compounds can be formulated 1n a form suitable for the intended mode of
administration. For example, where the compounds are to be administered orally, they
may be formulated as tablets, capsules, granules, powders, or syrups; or for parenteral
administration, they may be formulated as injections (intravenous, intramuscular, or
subcutaneous), drop infusion preparations, or suppositories. For application by the
ophthalmic mucous membrane route or other similar transmucosal route, they may be

formulated as drops or ointments.

[00171] Although the dosage can vary depending on the symptoms, age and body weight
of the patient, the gender of the patient, the nature and severnty of the disorder to be treated or
prevented, the route of administration and the form of the drug, in general, a daily dosage
of from 0.0001 to 2000 mg, preferably 0.001 to 1000 mg, more preferably 0.001 to 500
mg, especially more preferably 0.001 to 250 mg, most preferably 0.001 to 150 mg of the
compound 1s recommended for an adult human patient, and this may be administered 1n a
single dose or in divided doses. Alternatively, a daily dose can be given according to body
weight such as 1 nanogram/kg (ng/kg) to 200 mg/kg, preferably 10 ng/kg to 100 mg/kg,
more preferably 10 ng/kg to 10 mg/kg, most preferably 10 ng/kg to 1 mg/kg. The amount
of active ingredient which can be combined with a carrier matenial to produce a single dosage

form will generally be that amount of the compound which produces a therapeutic etfect.

[00172] The precise time of administration and/or amount of the composition that will
yield the most effective results in terms of efficacy of treatment 1n a given patient will
depend upon the activity, pharmacokinetics, and bioavailability of a particular
compound, physiological condition of the patient (including age, sex, disease type and
stage, general physical condition, responsiveness to a given dosage, and type of

medication), route of administration, etc. However, the above guidelines can be used as
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the basis for fine-tuning the treatment, e.g., determining the optimum time and/or amount of
administration, which will require no more than routine experimentation consisting of

monitoring the patient and adjusting the dosage and/or timing.

[00173] Actual dosage levels of the compound(s) useful for application of methods of the
invention in the pharmaceutical compositions of this invention may be varied so as to obtain
an amount of the active ingredient which 1s effective to achieve the desired therapeutic
response for a particular patient, composition, and mode of administration, without being

toxic to the patient.

[00174] The concentration of a compound useful for application of methods of the
invention 1n a pharmaceutically acceptable mixture will vary depending on several factors,
including the dosage of the compound to be administered, the pharmacokinetic characteristics

of the compound(s) employed, and the route of administration.

[0017S] In general, the compositions useful for application of methods of this invention
may be provided 1n an aqueous solution containing about 0.1-10% w/v of a compound
disclosed herein, among other substances, for parenteral administration. Typical dose ranges
are those given above and may preferably be from about 0.001 to about 500 mg/kg of body
weight per day, given 1n 1-4 divided doses. Each divided dose may contain the same or
different compounds of the invention. The dosage will be an effective amount depending on
several factors including the overall health of a patient, and the formulation and route of

administration of the selected compound(s).

[00176] The protein kinase C inhibitor can be administered, or present 1n the
pharmaceutical composition, product, or kit, at a dose of about 1, 25, 50, 100, 150, 200, 250,
300, 400, 450, 500, 600, 700, or 800 mg. The protein kinase C inhibitor can be administered
once, twice, or three times per day, or once every two days. For example, the protein kinase C

inhibitor can be administered twice a day (“BID”).

[00177] In various aspects, the protein kinase C inhibitor 1s administered according to a
dosing regimen comprising a dosing cycle comprising a first dosing series, followed by a
second dosing series, wherein: (a) the first dosing series comprises a dose of about 200 mg
BID of compound (I), or a pharmaceutically acceptable salt thereof, and (b) the second
dosing series comprises a dose of about 400 mg BID of compound (I), or a pharmaceutically
acceptable salt thereof. In various examples, the length of the first dosing series 1s 5 to 10

days, and the length of the second dosing series 1s 18 to 23 days; and the length of first dosing
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cycle comprising first dosing series and second dosing series 1s 28 days. Additional example

dosages and dosing regimens are described 1n

[00178] In various aspects, the protein kinase C inhibitor can be 3-amino-N-(3-(4-amino-4-
methylpiperidin-1-yl)pyridin-2-yl)-6- (3-(trifluoromethyl)pyridin-2-yl)pyrazine-2-
carboxamide administered at a dose of about 50 mg BID, 100 mg BID, 150 mg BID, 200 mg
BID, 250 mg BID, 300 mg BID, 350 mg BID, or 400 mg BID.

[00179] The cMET inhibitor can be administered, or present in the pharmaceutical
composition, product, or kit, at a dose of about 1, 10, 50, 100, 200, 300, 400, 500, 600, 700,
or 800 mg. The cMET inhibitor can be administered once, twice, or three times per day, or
every two days. For example, the cMET 1nhibitor can be administered at 200, 250, 300, 350,
or 400 mg twice per day. As a further example, the cMET 1nhibitor can be capmatinib
administered at 400 mg orally twice per day. As another example, the cMET inhibitor can be

crizotinib administered at 200 mg, or 250 mg, orally twice per day.

[00180] Unless otherwise specified, the weight or dosage referred to herein for a particular
compound of the disclosure (e.g., Compound A) 1s the weight or dosage of the compound
1tself, not that of a salt thereof, which can be different to achieve the intended therapeutic
effect. In various aspects of the pharmaceutical products and compositions described herein,
the protein kinase C inhibitor and the cMET 1nhibitor can be present at a relative weight ratio
of about 10:1, 9:1, 8:1, 7:1, 6:1, 5:1,4:1, 3:1, 2:1, 1:1, 1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, or
about 1:10.

[00181] In various aspects, the patient has metastatic uveal melanoma or a GNAQ/1 1
tumor, and the protein kinase C inhibitor 1s administered in an amount that when taken
together with the cMET inhibitor provides a therapeutic benefit greater than that achieved by
either compound alone at the same amounts. Such therapeutic benefit may be more than
additive compared to that which 1s achieved by either compound alone at the same amounts.
In some aspects, use of the combination achieves a therapeutic benefit whereas use of either

compound alone provides no therapeutic benefit.

[00182] The presently described methods, pharmaceutical products, and kits, can provide
various therapeutic benefits in a patient having metastatic uveal melanoma or having a
GNAQ/11 tumor. For example, 1n various aspects, co-administration of the PKC inhibitor and
the cMET 1nhibitor can be effective to reduce cell proliferation, or reduce growth, of a

GNAQ/I1 tumor 1n a patient. In various further aspects, co-administration of the PKC
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inhibitor and the cMET 1nhibitor can be effective to reduce cell proliferation, reduce growth,
or reduce progression of, metastatic uveal melanoma. In a further example, the presently
described combination therapy can be eftective to treat metastatic disease or prevent

metastatic disease progression.

[00183] For example, where the patient has a GNA(Q// 1 tumor, the protein kinase C
inhibitor can be administered 1n an amount that when taken together with the cMET 1nhibitor
reduces proliferation, growth, or metathesis of the GNA(Q// 1 tumor, whereas the protein
kinase C inhibitor administered at the same amount alone does not reduce proliferation,
arowth, or metathesis of the GNA(Q// 1 tumor 1n the patient. Further, where the patient has
metastatic uveal melanoma, the protein kinase C inhibitor can be administered in an amount
that when taken together with the cMET 1nhibitor reduces proliferation, growth, or metathesis
of the metastatic uveal melanoma, whereas the protein kinase C inhibitor administered at the
same amount alone does not reduce proliferation, growth, or metathesis of the metastatic
uveal melanoma 1n the patient. In another example, the patient has GNAQ/1 [ tumor, and the
cMET inhibitor 1s administered in an amount that when taken together with the protein kinase
C inhibitor reduces proliferation, growth, or metathesis of the GNA(Q//1 tumor, whereas the
cMET inhibitor administered at the same amount alone does not reduce proliferation, growth,
or metathesis of the GNA(Q// 1 tumor 1n the patient. In a yet further example, the patient has
metastatic uveal melanoma, and the cMET 1nhibitor 1s administered in an amount that when
taken together with the protein kinase C inhibitor reduces proliferation, growth, or metathesis
of the metastatic uveal melanoma, whereas the cMET i1nhibitor administered at the same
amount alone does not reduce proliferation, growth, or metathesis of the metastatic uveal

melanoma 1n the patient.

[00184] In various aspects, the protein kinase C inhibitor, the cMET 1nhibitor, or both, are
administered to the patient without activating BRAF, KRAS, ERK, GSK 3-beta, PIM 2, or
FGRF.

[00185] In various further aspects, the presently described co-administered PKC inhibitor
and cMET inhibitor are provided to the patient in therapeutically effective amounts to treat,
prevent, or ameliorate a symptom of, the disease. The terms "effective amount” or
"therapeutically effective amount," as used herein, refer to an amount of a compound
described herein, e.g., Compound (A) or a pharmaceutical composition comprising a
compound described herein, being administered 1n an amount sufficient to treat the disease.

An appropriate "effective” amount in any individual case may be determined using
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techniques, such as a dose escalation study. In connection with the administration of the drug,
an "effective amount" indicates an amount that results 1n a beneficial effect for patients, such
as an improvement of symptoms, a cure, a reduction 1n disease load, reduction in tumor mass
or cell numbers, extension of life, improvement 1n quality of life, or other effect generally
recognized as positive by medical doctors familiar with treating the particular type of disease
or condition. A combination product, e.g., a fixed combination dosage form comprising two
or more compounds, has an effective amount corresponding to an amount of the total
combined formulation, and each individual component also has an effective amount

corresponding to the individual component, used alone or in the combination.

EXAMPLES

[00186] The following examples are illustrative and are not intended to limit the scope or

content of the disclosure in any way.
Active Agents

[00187] Crizotimib can be obtained from Sigma-Aldrich (St. Louis, MO). Capmatinib can
be obtained from Novartis International AG (Basel, Switzerland). Compound A, which
corresponds to 3-amino-N-(3-(4-amino-4-methylpiperidin-1-yl)pyrdin-2-yl)-6- (3-
(trifluoromethyl)pyridin-2-yl)pyrazine-2-carboxamide, can be obtained from IDEAYA
Biosciences (South San Francisco, CA). Compound A 1s depicted at 0073 and has the

structure
NH, O N/\|
BJ\{/{LN/J\(
H
LN N
F
LA
F
AN ‘ NH,
Cell Lines

[00188] MEL-202 cells and 92.1 cells can be purchased from Sigma-Aldrich (St. Louts,
MO). MM28 cells can be obtained from the American Type Culture Collection (ATCC)
(Manassas, VA) (Accession No. CRL-3293).

[00189] The 92.1 cell line 1s derived from a primary uveal melanoma, the MEL-202 cell

line 1s derived from a uveal melanoma that recurred 1n the eye after prior irradiation, and
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MM28 1s derived from metastatic uveal melanoma cells. Each tested cell line corresponds to

a GNAQ/11 tumor, 1.e., each has one or more mutation in GNAQ or GNAI1.

[00190] Primary uveal melanoma cell lines, MEL-202 and 92.1 cells, were maintained 1n
10%FBS/RPMI media and MM28 cells, derived from a metastatic uveal melanoma liver
tumor, were maintained 1n 20%FBS/RPMI media 1n a humidified incubator at 37°C with 5%
CO».

[00191] Cell viability measurements: For all experiments, cell viability was measured
using the Cell Titer-Glo Luminescent Cell Viability Assay kit (Promega) on day 3 for MEL-
202 and 92.1 cells, and at day 5 for MM28 cells. Luminescence was read using a plate reader
(TECAN). Average luminescence of cells treated with DMSO was set to 100% and the %
viable cells were calculated accordingly. Synergy/antagonism was analyzed using
Combenefit software. Single agent HGF or crizotinib graphs were analyzed using GraphPad.
Interactions between various combinations were evaluated using Bliss, HSA, and Loewe
synergy/antagonism models. Uveal melanoma cells (92.1, MEL-202, and MM28) were
treated 1n quadruplicate with a matrix of hepatocyte growth factor (HGF) and Compound A,
each at various titrations, to determine their synergy, additivity, or antagonism using Bliss,
HSA, and Loewe models. Cell viability was measured by CTG three days/five days after

freatment.

EXAMPLES 1 AND?2
IDE 196 - HGF Combination and IDE 196 - cMET Inhibitor Combination

[00192] Treatment conditions for IDE196-HGF combination: MEL-202, MM28 and
92.1 cells were seeded 24h before treatment at 2500-5000 cells/well in 10% RPMI media 1n
white 96-well with clear bottom plates. After 24hrs, the media was changed to 2%FBS/RPMI
media. Further, the cell lines were screened for sensitivity to the PKC inhibitor, IDE196
alone or 1n combination with Hepatocyte growth factor (HGF) (Peprotech); at increasing

doses according to Table 1 using a TECAN digital dispenser.
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0.41 3.2
1.23 16
3.70 30
11.11 400
33.33 2000
100.00 10000

[00193] Treatment conditions for IDE196-MET Inhibitor combination: MEL-202,
MM28 and 92.1 cells were seeded 24h before treatment at 2500-5000 cells/well 1n white 96-
5  well with clear bottom plates. After 24hrs, the media was changed to 2%FBS/RPMI media
containing 1.23 ng/ml HGF. Crizotinib or Capmatinib and IDE196 were immediately
dispensed using a TECAN digital dispenser at increasing doses according to Table 2.
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Pharmacodynamic assessment

[00194] For all experiments, cells were seeded 24h before treatment at 2.5 x1076 cells 1n
10cm? tissue culture plates in 10% RPMI media. For IDE196-HGF combinations, cells were
treated with the IDE196 and HGF combinations 1n 2% RPMI media for 2hrs according to
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Table 3. For IDE196-MET inhibitor experiments, 24h after seeding, the media was replaced
with the appropriate inhibitor combinations in 2% RPMI media in the presence of 1.23-3.7
ng/ml HGF for 2h, according to Table 4.

[00195] For all experiments, cells were washed with ice cold PBS and protein lysates were
prepared by lysing cells in a RIPA buffer containing protease and phosphatase inhibitors.
Protein samples (15ug/well) were separated on 4-20% Bis-Tris SDS gels and electroblotted to
nitrocellulose membranes using 1Blot (Invitrogen). The membranes were incubated for 1h in
Superblock buffer at RT, followed by overnight incubation with primary antibody at 4°C.

The primary antibodies Phospho-Met (Tyr1234/1235) (3077S), cMET(3148S), Phospho-Akt
(Serd73) (40608), Akt (pan) (2920S), Phospho-MARCKS (Ser159/163) (11992S), MARCKS
(5607S), PKCo (9616S), Phospho-p44/42 MAPK (£RK1/2) (Thr202/Tyr204) (4377S),
pRAS40 were obtained from Cell Signaling. Total ERK (ab184699) and PKC delta (phospho
S299) (ab133456) antibodies were from Abcam. After three washes in PBST, the membrane
was 1ncubated with HRP—conjugated secondary antibody for 1h at RT, washed thrice in

PBST, and detected using enhanced chemiluminescence (Biorad Chemidoc XRS).
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EXAMPLE 3
Elevated cMET Presence in Uveal Melanoma Cells

[00196] Cells were seeded 24h before treatment at 2.5 x1076 cells in 10cm? tissue culture
plates in 10% RPMI media. For all experiments, cells were washed with ice cold PBS and
protein lysates were prepared by lysing cells in a RIPA buffer containing protease and
phosphatase inhibitors. Protein samples (15ug/well) were separated on 4-20% Bi1s-Tris SDS
gels and electroblotted to nitrocellulose membranes using 1Blot (Invitrogen). The membranes
were incubated for 1h in Superblock butfer at RT, followed by overnight incubation with
primary antibody at 4°C. The primary antibodies Phospho-Met (Tyr1234/1235) (3077S) and
Met (3148S) were used. After three washes in PBST, the membrane was incubated with
HRP—conjugated secondary antibody for 1h at RT, washed thrice in PBST, and detected
using enhanced chemiluminescence (Biorad Chemidoc XRS). Cell lines MM28 and MEL-
202 produced high levels of cMET while cell line 92.1 produced a low level of cMET. These

results are shown as Western Blot graphs, Fig 4.
EXAMPLE 4

RESULTS OF IDE196 — cMET INHIBITOR COMBINATIONS

Cell preparations described above were cultured as described for assessment of cell viability

1in response to IDE 196 - cMET inhibitor combination following HGF cell culture exposure.

Results for IDE196 sensitivity relative to exogenous HGF dosing
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[00197] Cell viability: To evaluate IDE196 sensitivity in the presence of HGF, we
assessed cell viability changes in MEL-202, 92.1 and MM28 cells, at different combinations
of IDE196 and HGF. In MEL-202, 92.1 and MM28, there was a dose dependent inhibition of
cell viability 1n response to IDE196 with an EC50=250nM, 113nM and 342nM respectively
(N=3, Fig.1A, 2A & 3A). Exposure of these cell lines to exogeneous HGF 1ncreased cell
viability significantly in MEL-202 and MM28 cells but not 1n 92.1 cells. This 1s attributed to
the higher expression of cMET 1n MEL-202 and MMZ28 cells, compared to 92.1 cells (Fig.4).
Combination results showed that there was high antagonism of IDE196 induced growth
inhibition at concentrations at or above 3.7ng/mL HGF across all concentrations of IDE196
in MEL-202 and MMZ28 cells (Fig 1A & 3A). In 92.1 cells, only modest antagonism was
observed from 1.23 to 33.33ng/mL of HGF (Fig 2A). The results were consistent using HSA

r)

Loewe and Bliss algorithms that were included 1n the combenefit analysis.

[00198] PD analysis: cMET was activated by high concentrations of HGF in all three
cells lines and was not decreased by IDE196 in the presence of HGF (Fig 1B, 2B and 3B). A
dose-dependent decrease in pMARCKS and pPKC-delta was observed after IDE196
treatment alone. The addition of HGF did not significantly change pMARCKS and pPKC-
delta alone or in combination with IDE196. In the absence of HGF, p/.RK was inhibited by
IDE196 only at doses above 400nM 1n all three cell lines. The addition of HGF induced
pl.RK (MAPK signaling) and pAKT and pPRAS40 (PI3K signaling) in a dose-dependent
manner 1n all three lines and this was not inhibited by the addition of IDE196 1n the
combination treatments. These results demonstrate that HGF activates cMET and promotes
MAPK and PI3K signaling in these cell lines and that this activation makes these cells less
sensitive to IDE196.

[00199] As 1llustrated by Figures 1A and 1B, HGF strongly antagonizes the effect of
IDE196 on the viability of MEL-202 uveal melanoma cells. Fig 1A shows the cytotoxic
effects of IDE196 and HGF individually and 1in combination on the cell viability of MEL-202

cells (N=3). Fig 1B shows PD analysis showing the effects of drug and HGF treatment on
analytes of cMET, MAPK, PI3K and PKC signaling pathways. These data show that cMET,

experimentally induced by exogeneous HGF, activates cMET and the MAPK and P13K
signaling pathways, and strongly antagonizes IDE 196 antiproliferation activity in MEL-202

cells.

[00200] As 1llustrated by Figures 2ZA and 2B, HGF modestly antagonizes the effect of
IDE196 on the viability of 92.1 uveal melanoma cells. Fig 2A shows the cytotoxic effects of
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IDE196 and HGF individually and 1n combination on the cell viability of 92.1 cells (N=3).
Fig 2B shows a PD analysis showing the effects of drug and HGF treatment on analytes of
cMET, MAPK, PI3K and PKC signaling pathways. These data show that exogenous HGF
does not activate cMET and MAPK and PI3K signaling pathways and only modestly
antagonizes IDE 196 antiproliferation activity in 92.1 uveal melanoma cells. The more

modest antagonism observed 1n this cell line 1s attributed to the relatively lower expression of

cMET in the 92.1 cell line compared to MEL-202 and MM28 cell lines (Fig. 4).

[00201] As 1llustrated by Figures 3A and 3B, HGF strongly antagonizes the effect of
IDE196 on the viability of MM28 uveal melanoma cells. Fig 3A shows the cytotoxic effects
of IDE196 and HGF individually and in combination on the cell viability of MM28 cells
(N=3). Fig 3B shows PD analysis showing the effects of drug and HGF treatment on analytes
of cMET, MAPK, PI3K and PKC signaling pathways. These data show that cMET,
experimentally induced by exogenous HGF, activates cMET, MAPK and PI3K signaling
pathways, and strongly antagonizes IDE196 antiproliferation activity in MM28 cells.

[00202] As 1llustrated by Figure 4, the total and phospho-MET expression 1n Uveal
melanoma cell lines 1s shown on the Western Blots. The faint lines for P-MET and T-MET
for cell line 92.1 shows that cell line 92.1 has a much lower expression of cMET relative to
the other cell lines. Elevated cMET presence 1s shown in MEL-202 and MM28 cells relative
to 92.1 cells. These MEL-202 and MM28 cell lines having elevated cMET presence correlate
to the data in Example 1 exhibiting an observed greater antagonistic effect on IDE 196
(Compound A) 1n the presence of HGF. The MEL-202 and MM28 cells show both increased
total cCMET concentration (T-MET). Because p-MET or activated cMET 1s correlated with
total cMET concentration, determination of total cMET provides an assessment of the degree

of elevated cMET presence that 1s involved with the PKC pathway.

[00203] In summary, these synergy/antagonism models show that MEL-202 and MM28
cells exhibit an unexpectedly greater antagonistic effect on IDE 196 (Compound A) in
comparison to 92.1 cells—even when treated at the same concentration of HGF. Further, this
greater antagonistic effect persists in MEL-202 and MM28 cells and maintains their viability,
even at elevated dosages of IDE 196 (Compound A). Thus, the results show that HGF
activates CMET, MAPK and PI3K signaling which 1s not inhibited by IDE 196 (Compound
A) 1n MM28 or MEL-202 cells. MAPK lies downstream of both PKC and cMET. Thus,
cMET counteracts the effect of IDE 196 (Compound A) on MAPK signaling. Both MM28
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and MEL-202 cells show similar signaling profiles in response to IDE 196 (Compound A),

and HGF, despite differing cell viability profiles in response to the same agents.

[00204] In particular, HGF exhibited a relatively flat dose response curve 1n 92.1 cells
compared to MEL-202 and MM28 cells. The response of IDE 196 (Compound A) on
viability of 92.1 cells was relatively flat across HGF titrations; whereas in MEL-202 and
MM28 cells, the greater antagonistic of HGF rose sharply at HGF concentrations that can be
physiologically relevant for certain tumors. These results show that Compound A can provide
a strong antiproliferative etfect even in the presence of HGF 1n 92.1 cells, with or without
dose shifting. Yet, for MEL-202 and MM28, these results show that the strongly antagonistic
effect of cMET stimulated by HGF cannot be meaningfully overcome by dose shifting to
higher dosages of PKC inhibitor, particularly at higher concentrations of HGF .

[00205] Physiological concentrations of HGF 1n the liver can range from 0.3 ng/ml (normal
liver) to 1-16 ng/ml, or higher, in liver diseases. Moreover, certain uveal melanoma cells may
mutate to secrete HGF. As such, the sttimulatory effect HGF represents a relevant effect in
tumors that have metastasized to HGF rich tissues, particularly the liver, and also a relevant
effect in other tumors, such as those that can secrete HGF. Moreover, the differing
antagonistic effect on IDE 196 (Compound A) in different cell lines indicates a need for
different therapeutic approaches depending on the relative presence of cMET, which may

vary by the kind of tumor cells being treated.

The IDE196 (Compound A)-cMET inhibitor combination

[00206] Cell viability: To evaluate the sensitivity of the uveal melanoma cell lines to the
IDE196-MET 1nhibitor combination 1n the presence of HGF, cell viability changes in MEL-
202, 92.1 and MM28 cells were assessed at different combinations of IDE196 with the cMET
inhibitors, crizotinib and capmatinib. Combination results showed that the highest synergy
was observed at concentrations of crizotinib between 41.15-370.37 nM and at IDE196
concentrations between 80-400nM 1n MEL-202 cells (Fig 5SA). The capmatinib-IDE196
combination showed high synergy across all doses of capmatinib starting at doses of 80nM
IDE196 in MEL-202 (Fig. 5B). In 92.1 cells, modest synergy was observed at crizotinib
concentrations from 1-3 uM and IDE196 concentrations from 0.8-10uM (Fig 6A). However,
capmatinib and IDE196 did not synergize at any dose combination 1n 92.1 cells (Fig. 6B). In

MM28, high synergy was observed at crizotinib concentrations from 0.123-10uM and
IDE196 concentrations from 0.8-10uM (Fig 7A). Capmatinib-IDE196 combination showed
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high synergy across all the doses in MM28 (Fig. 7B). The synergy was seen across all

algorithms (HSA, Loewe and Bliss) used in the combenefit analysis.

[00207] PD analysis: HGF induced pMET, pERK levels (MAPK pathway) and pAKT and
pPRAS40 (PI3K pathway) levels in MEL-202 (Fig 5C) and MM28 (Fig 6C). Crizotinib alone
or in combination with IDE196 strongly inhibited the activation of all these analytes 1n these
cell lines. In 92.1 cells (Fig 7C), basal levels of pMET were low compared to MEL-202 and
MM28 however a modest decrease in pERK, pAKT and pPRAS40 was observed at higher
concentrations of crizotinib alone or 1n combination with IDE196. In the presence of HGF,
IDE196 alone did not inhibit pERK even at the highest concentrations and there was no effect
on pAKT or pPRAS40 1n all cell lines. A dose-dependent decrease in pMARCKS or pPKCo
was observed with IDE196 alone and in combination with crizotinib 1n the presence of HGF.
These results demonstrate that the combination of crizotinib and IDE196 inhibits HGF-
induced cMET activation and signaling through MAPK and PI3K pathways. This data
corresponds well with the high synergy observed in MEL-202 and MM28. In 92.1, the
reduction in signaling through MAPK and PI3K pathways was modest which correlated with
the modest synergy observed between crizotinib and IDE196.

[00208] Figures SA, 5B and 5C, show the synergy of crizotinib/capmatinib with IDE196 on
the viability of MEL-202 cells and associated PD analysis for the crizotinib-IDE196
combination. Fig. SA shows the cytotoxic etfects of IDE196 and crizotinib individually and
1n combination on the cell viability of MEL-202 cells (N=3). Fig 5B shows the cytotoxic
effects of IDE196 and capmatinib individually and in combination on the cell viability of
MEL-202 cells (N=3). Fig 5C shows a PD analysis showing the effects of drug treatments on
analytes of cMET, MAPK, PI3K and PKC signaling pathways.

[00209] Figures 6A, 6B and 6C, show the extent of synergy, if any, of
crizotinib/capmatinib with IDE196 on the viability of 92.1 cells and associated PD analysis
for crizotinib-IDE196 combinations Fig. 6A shows the cytotoxic effects of IDE196 and
crizotinib 1individually and in combination on the cell viability of 92.1 cells (N=3). Fig. 6B
shows the cytotoxic effects of IDE196 and capmatinib individually and in combination on the

cell viability of 92.1 cells (N=3). Fig. 6C shows a PD analysis showing the effects of drug
treatments on analytes of cMET, MAPK, PI3K and PKC signaling pathways.

[00210] Figures 7A, 7B and 7C, show synergy of crizotinib/capmatinib with IDE196 on the
viability of MM28 cells and associated PD analysis for crizotinib-IDE196 combination. Fig.
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7A shows the cytotoxic effects of IDE196 and crizotinib individually and in combination on

the cell viability of MM28 cells (N=3). Fig. 7B shows the cytotoxic effects of IDE196 and

capmatinib individually and in combination on the cell viability of MM28 cells (N=3). Fig

7C shows a PD analysis showing the effects of drug treatments on analytes of cMET, MAPK,

PI3K and PKC signaling pathways.

[00211] In summary, these data and various referenced figures show:

d.

synergy/antagonism results (HSA, Bliss, and Loewe) for each plate in the dose matrix
of Compound A and crizotinib in MEL-202 cells with HGF; a summary of cell
viability data across the same matrix, and dose response curves for each of Compound

A and crizotinib;

synergy/antagonism results (HSA, Bliss, and Loewe) for each plate in the dose
matrix of Compound A and capmatinib in MEL-202 cells with HGF; a summary of
cell viability data across the same matrix, and dose response curves for each of

Compound A and capmatinib;

synergy/antagonism results (HSA, Bliss, and Loewe) for each plate in the dose matrix
of Compound A and crizotinib 1n 92.1 cells with HGF; a summary of cell viability
data across the same matrix, and dose response curves for each of Compound A and
crizotinib;

synergy/antagonism results (HSA, Bliss, and Loewe) for each plate in the dose matrix
of Compound A and capmatinib in 92.1 cells with HGF; a summary of cell viability

data across the same matrix, and dose response curves for each of Compound A and

capmatinib;

synergy/antagonism results (HSA, Bliss, and Loewe) for each plate in the dose
matrix of Compound A and crizotinib in MM28 cells with HGF; a summary of cell
viability data across the same matrix, and dose response curves for each of Compound

A and crizotinib;

synergy/antagonism results (HSA, Bliss, and Loewe) for each plate in the dose
matrix of Compound A and capmatinmib in MM28 cells with HGF; a summary of cell
viability data across the same matrix, and dose response curves for each of Compound

A and capmatinib;
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g provides pharmacodynamic results for the combination of Compound A and crizotinib
at varying concentrations 1in 92.1(with exogenous HGF), MEL-202 (with exogenous
HGF) and MM28 cells (with exogenous HGF).

[00212] Thus, these results show that the combinations of IDE 196 (Compound A) and
crizotinib/capmatinib cooperate in the presence of exogenous HGF to block activation of
MAPK signaling, and further block cMET, MARCKS, and PI3K signaling. Accordingly, the
combination of a cMET 1nhibitor with a PKC 1nhibitor provides a synergistic anti-

proliferative effect on tumor cells having elevated cMET presence.
EXAMPLE S
Evaluating cMET Presence in Uveal Melanoma Tissue Using RNA-Seq

[00213] IDE196 was clinically tested in humans 1n a monotherapy trial (NCT02601378).
Pre- and post-dose biopsies were obtained from patients on this trial and whole transcriptome
RNA-seq was performed on these biopsies to determine transcriptional changes upon
treatment. To assess MET expression/activity 1n baseline patient samples, the RNA-seq data
was aligned to GrCh38 with STAR, following which transcripts per million (TPMs) were
quantified using RSEM. cMET expression was then plotted across response categories
including patients with progressive disease (PD); stable disease (SD) for either < or > than 6

months or a partial response (PR). See Figure 8A.

[00214] In addition to MET gene expression, a MET signature score was also applied to
these samples as shown 1n Fig. 8B. The score was calculated from RNA expression of genes
correlated with cMET. Firstly, correlations between gene-level TPMs for each gene with
cMET were calculated. After examining the distribution of correlations, the genes that had
the highest subset of correlations: those with a correlation with cMET >0.7 or <-0.7 were
characterized as ‘module’ genes. Correlations between all of these module genes with one
another were calculated; the module genes were then split into two modules: 1) an ‘up’
module which contains all module genes positively correlated with cMET, and 2) a ‘down’
module which contains all genes negatively correlated with cMET. The average TPMs
across genes 1n the modules for each of the up and down modules for each patient were
calculated, providing 2 averages per patient. These two averages were then subtracted (up
Module - down Module) to create a single final cMET signature score, where a high positive
number 1s indicative of relatively higher cMET signaling activity in a patient compared to the

others 1n the cohort. To statistically test whether this score was different between response
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agroups, an ANOVA and ordinal regression were calculated (linear regression, where for each
patient, a response 1s assigned a number representing where on the scale of responses 1t falls
in the appropriate order; PD =4, SD <6mos = 3, SD>6mos =2, PR = 1). The ANOVA was
close to significance (p=0.052) and the ordinal regression was highly significant (p=0.0079).
The box plots show that cMET expression 1s highest in MUM (metastatic uveal melanoma)
patients, with progressive disease that did not respond to the PKC monotherapy treatment and
lowest 1n patients who had a partial response to monotherapy treatment, 1.e., PR patients.
Based on this analysis, cMET activation was highest in patients with progressive disease and
lowest 1n patients that had a partial response 1n this human clinical trial, substantiating the
discovery that elevated cMET activation/expression 1s a prognostic indicator of a less
favorable response to IDE196 monotherapy, for example, the patients that did not respond to
PKC monotherapy generally had a MET signature score of 2 or greater, with most scores
clustering around 3 to 5, e.g., around 3, 3.5, 4, and 4.5, relative to the test patient population.
In contrast, patients that showed a response to PKC monotherapy, generally had scores below
2, with most scores clustering around 0 to 1.5, e.g., around 0, 0.5, 1, and 1.5, relative to the
test patient population. The particular RNA transcripts that provided the MET signature score
data shown 1n FIG. 8B correspond to the genes set forth in Table 5, below.

Table 5
KIFIB Up
CLCNKA Up
CLIC4 Up
FABP3 Up
DOCK7 Up
LLRRC39 Up
CAMSAP2 Up
RASGRP3 Up
AC020594.1 Up
FAMO9SA Up
ALS2CR12 Up
ADAM?23 Up
ACO010731.2 Up
XRCCS Up
HTR2B Up
SRDS5A3 Up
SLC45A2 Up
LLHFPL2 Up
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CSorf24 Up
SGCD Up
ATPI10B Up
GPNMB Up
VPS41 Up
SUMF?2 Up
MAGI2 Up
LHFPL3 Up
KMT2E Up
SRPK?2 Up
MET Up
CALU Up
TMEM?209 Up
CHCHD?3 Up
AC021097.1 Up
GPM6B Up
FAMI120C Up
SDCBP Up
RAB2A Up
CHD7 Up
ARFGEFI1 Up
PIP4P2 Up
ACO087439.1 Up
ASAPI Up
VLDLR Up
BNC2 Up
STAM Up
AC069542.1 Up
C100rf90 Up
BICDI Up
AC048344 4 Up
AC026356.2 Up
PLXNCI Up
GNPTAB Up
NTSDC3 Up
AL136418.1 Up
HEATRSA Up
RHOJ Up
PL.D4 Up
AHNAK? Up
FMNI Up
AC090877.1 Up
ACO019278.1 Up
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ADAMI0 Up
MINDY?2 Up
PEAKI Up
1QGAPI Up
ACO015818.2 Up
SSH?2 Up
PSMD11 Up
TIMP?2 Up
AC022966.2 Up
PTPRM Up
AP001029.2 Up
SPIREI Up
ANKRD30B Up
RNU6-1210P Up
AP006565.1 Up
LINCO1906 Up
FGF7P1 Up
AP0O05121.1 Up
SOCS6 Up
MBP Up
AC018529.2 Up
ACO011472 3 Up
KDELR3 Up
SEPT3 Up
SLC25A38 Down
GPIBA Down
EXAMPLE 6

Evaluating cMET Presence in Uveal Melanoma Tissue Using Immunohistochemistry

(THC)

[00215] CcMET expression levels are evaluated 1n archival tissue specimens using
CONFIRM anti-total MET (SP44) rabbit monoclonal primary antibody (Ventana Medical
Systems, Inc.; cat no. 790-4430), according to the manufacturer’s instructions, which can
include preparing tissue samples by fixing in 10% buftered formalin, embedding in paraftin
and then made 1nto continuous 4 um tissue sections for IHC examination. Staining 1s
performed on a Ventana Benchmark XT instrument using CC1 standard antigen retrieval
from Ventana Medical Systems (Oro Valley, AZ). Incubation with primary antibody 1s
performed for 16 minutes at 37°C using a 9.75 ug/mL concentration of primary antibody.
Specifically bound primary antibody 1s detected using ultraView methodology with
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diaminobenzidine (Ventana Medical Systems); sections are counterstained with hematoxylin.
Staining intensities are evaluated by two pathologists blinded to the diagnosis of individual
patients. c-MET 1s localized primarily 1in the cytoplasm and membrane. Intensity 1s scored
according to a four-tier systems: O, no staining; 1+, weak; 2+, moderate; and 3+, strong. The
scoring system represents composite scoring that 1s devised to evaluate both staining intensity
(negative, weak, moderate, and strong), and the proportion of tumor cells that exhibited the
respective staining intensity). Tumors with >50% of tumor cells exhibiting moderate to
strong staining intensity are predefined as cMET-positive, prior to unblinding the treatment

assignment. See, Koeppen H, Yu W, Zha J, et al. Biomarker analyses from a placebo-

controlled phase II study evaluating erlotinib+onartuzumab 1n advanced non-small cell lung
cancer: MET expression levels are predictive of patient benefit. Clin Cancer Res.
2014:20(17):4488-4498. do1:10.1158/1078-0432.CCR-13-1836; Xu et al., BMC Cancer.
2015;15:6; and Spigel et al., Clin Lung Cancer. 2012; 13(6):500, each of which 1s

incorporated by reference herewith 1n 1ts entirety.

[00216] In a first scoring system, H-score assessment 1s determined by a protocol
corresponding to Xu et al., BMC Cancer. 2015;15:6, which 1s incorporated by reference here
with 1n 1ts entirety. In this scoring system, staining intensity (0—3) and the percentage of
positive cells (0-100%). Each individual intensity level 1s multiplied by the percentage of
cells and all values are added to obtain a final IHC score, ranging from O to 300. The final
score 1s calculated from the scores of assessment at membranous and cytoplasmic expression.
Scores for a panel of tissues from a population of patients having uveal melanoma are
assessed and a median value 1s determined, which defines the cutoft value for elevated and
non-elevated cMET. For example, in Xu et al., an H-score of 20 1s determined as a cutoft for
the tumor having elevated cMET presence, where the cutoff 1s determined by an analysis of
tissue samples from representative patient population. Subsequently, scoring can be

determined by comparison to representative stained tissue samples for scores of O, 1, 2, or 3.

[00217] A second scoring system 1s based on a scoring criteria (positively defined as
having > 50% of tumor cells positive for membranous or cytoplasmic and/or c-Met
immunostaining with moderate or strong intensity, 1.e. > 2+) adapted from Spigel et al., Clin

Lung Cancer. 2012; 13(6):500, which 1s incorporated by reference here with 1n 1ts entirety.

[00218] A third scoring system 1s based on the following table, in which “weak” staining 1s
scaled to correspond to a prior biopsy from the same tumor site in the same patient, and

elevated cMET corresponds to a score of 2 or greater. In a fourth scoring system, also based
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on the following table, “weak™ staining corresponds to the level of staining seen 1n 92.1 cells
while “moderate” staining corresponds to the intensity level of staining seen in MEL-202

cells and MM28 cells, and elevated cMET corresponds to a score of 2 or greater.
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Samples with negative or equivocal staining, or less than 50% tumor cells with weak
or greater staining.

1 50% or more tumor cells with weak or greater staining, but less than 50% tumor
cclls with moderate or greater staining.

2 50% or more tumor cells with moderate or greater staining, but less than 50% tumor
cclls with strong or greater staining.

3 50% or more tumor cells with strong or greater staining

EXAMPLE 7
In Vivo Evaluation of IDE196 (Compound A)-cMET inhibitor combination

[00219] The combination of IDE 196 and crizotinib will be assessed in vivo using
potentially two different humanized HGE hiver orthotopic MUM models {see details below)
These models enable implantation of the uveal melanoma tumor cells directly into the liver
microenvironment where they torm tumors which can be measured in response to drug
treatments. This approach has been used for both uveal melanoma PDX models and celis
lines. See Sugase et al; Kagevama et al; Cheng. In this study, orthotopic human uveal
melanoma hepatic metastasis mouse models with tdTomato fluorescent protein (tdUMOO1
and tdUMO004) and MM28 metastatic uveal melanoma cell lines will be used. The i vive
citicacy of treating with IDE196, Urizotinib as single agents and tn combination will be
gquantified by looking at the log-fluorescent signal intensity of tumor (IVIS) and tumor size

(T scan} and /n7 vivo tumor PD will be assessed. See Kageyama K, Ohara M, Saito K, et al.

Establishment of an orthotopic patient-derived xenograft mouse model using uveal melanoma

hepatic metastasis. J Transl Med. 2017;15(1):145. Published 2017 Jun 23.
do1:10.1186/s12967-017-1247-z; Cheng H, Terai M, Kageyama K, et al. Paracrine Effect of
NRG1 and HGF Drives Resistance to MEK Inhibitors in Metastatic Uveal

Melanoma. Cancer Res. 2015;75(13):2737-2748. do1:10.1158/0008-5472.CAN-15-0370.

Mouse Models
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[00220] As murine HGF 1s unable to activate human MET present in the tumor cells, both
raouse models exhibit elevated hHGF driven by a transgenic promoter (first model) or by the

wtroduction of a hHGE knock-in allele (second model ). The first model utilizes the hHGE-Te

SOHDY mouse which 1s homozrygous Tor the severe combined immunodeliciency spontangous

ik

mutation (Fréac?, commonly referred to as soid) and hermzygous for the hHGE-Ty
transgene {Tg{MUT-HGEWOGYw, mouse metallothionemn § promoter which drives the

expression of the human HGE, These mice have elevated serum hHGE fiter which 18 known

wrh

1o enhance the growth of MET expressing human tumor xenogratis derived from iung, breast,
Kidney, eolon, stomach and pancreas. See Zhang YW, Su Y, Lanning N, et al. Enhanced
growth of human mel-expressing xenografts in a new strain of immunocompromised mice
transgernic for human hepatocyte growth factor/scatter tactor. Oncogene 2005.24(1.101-106.

do1 10.1038/sy.0nc. 1208181,

[00221] The second model utilizes the NSG-hHGFE mice are NOD seid J2Ry0™ {("NSG")

f-'h_..r-';i{‘

ansronals with the Hgf "hurnamzed” knock~in atliele (hHGEFK), Mice homozygous

for hHGEK express outy the human torm of HGE, These nice exprass human bepatooyte

_.J_.

crowth factor {(HGEF) in place of the endogenous mouse HGE as the endogenous mouse

promoter drives expression of human HGE . In homorygous BHGEFk muce, HOGE expression

N

from the knock-~in aliele 15 observed 1 developing embryo, as well as adult liver, Kidney and

_.

I,
_.

hung See Serreze DV, Chapman HD, Post UM, Johnson A, Suarez-Pinzon WL, Rabinovitch
A. Thi to Th2 cviokine shifts in nonobese diabetic mice: sometimes an outcome, rather than
the cause, of diabetes resistance elicited by immunostimulation. J fmmunal

2001, 1606{2):1352-1359; Jangphattananont N, Sato H, Imamura R, et al. Distinct Localization
of Mature HGF from 1is Precursor Form in Developing and Repamnmung the Stomach. fnd ./ Mol

Sci. 2019 2001212955, Published 2019 Jun 17, doi:16.3390/4ms20122955.

EXEMPLARY EMBODIMENTS
[00222] The following exemplary embodiments are provided, the numbering of which 1s
not to be construed as designating levels of importance. These exemplary embodiments
provide further detail and explanation of aspects of the invention including the methods of

treatment, the pharmaceutical composition products, the combination compositions and the

kits.

[00223] Embodiment 1 provides a method of treatment, comprising:
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selecting a patient having metastatic uveal melanoma or having a tumor having a
GNAQ or GNAII mutation (“GNAQ/11 tumor”);
co-administering to the patient a cMET 1nhibitor and a protein kinase C inhibitor,

wherein the protein kinase C inhibitor 1s represented by Formula II:

RT

(ID),

or a pharmaceutically acceptable salt thereof, wherein:
X 1s N or CR;

R, R* R’ and R" are each independently selected from the group consisting of H, “H,
halogen, hydroxyl, C;.3 alkoxy and C;.3 alkyl; wherein Ci.3 alkoxy may optionally be
substituted by one, two, three or more halogens; and wherein Ci.3 alkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of hydroxyl, halogen and C;.;3 alkoxy (optionally substituted by one or more
halogens);

R is selected from the group consisting of H, “H, -CHj3, -CH,F, -CHF,, -CF3, -
CH>OH and C,.3 alkyl; wherein C».;3 alkyl may optionally be substituted by one, two, three or
more substituents, each independently selected from the group consisting of fluorine,
hydroxyl and C;.3 alkoxy (optionally substituted by one or more halogens);

R’? and R*? are each independently selected from the group consisting of H, “H and
Ci-zalkyl; wherein C;.3 alkyl may optionally be substituted by one, two, three or more
substituents, each independently selected from the group consisting of fluorine, hydroxyl and
Cisalkoxy; or R* and R’ are taken together to form a methylene or ethylene bridging group:

R’¢ and R”? are each independently selected from the group consisting of H, “H,
fluorine, hydroxyl, Ci-3 alkoxy and C;.3 alkyl; wherein C;.3 alkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of fluorine, hydroxyl and Ci.zalkoxy; or R°“ and R” taken together form a
methylene, ethylene or -CH;-O- bridging group;

R® R’ and R® are each independently selected from the group consisting of H, “H,
halogen, C;.3 alkyl, Ci3alkoxy, Cs.7cycloalkyl and a 4-7 membered heterocyclyl having one,
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two or three heteroatoms each independently selected from the group consisting of N, O and
S; wherein Ci.3 alkoxy may optionally be substituted by one, two, three or more halogens;
and wherein C;.3 alkyl may optionally be substituted by one, two, three or more substituents,
each independently selected from the group consisting of hydroxyl, halogen and Ci-3alkoxy
(optionally substituted by one or more halogens); or

wherein R° and R® optionally forms a partially unsaturated carbobicyclic or
heterobicyclic ring with the heteroaryl ring to which they are attached, wherein the
carbobicyclic or heterobicyclic ring may optionally be substituted by one, two or three
groups, each independently selected from the group consisting of “H, halogen, C1.3 alkyl, C1.3
alkoxy, Cs.7 cycloalkyl and a 4-7 membered heterocyclyl having one, two or three
heteroatoms each independently selected from the group consisting of N, O and S; and

wherein C,.;3 alkyl and C;.3 alkoxy may optionally be substituted by one, two, three or

more halogens.

[00224] Embodiment 2 provides a method of treating a patient having metastatic uveal

melanoma, the method comprising:

selecting a patient with metastatic uveal melanoma having an elevated cMET
presence determined by assessing a biopsy of the metastatic uveal melanoma; and
co-administering to the patient a cMET inhibitor and a protein kinase C inhibitor,

wherein the protein kinase C inhibitor 1s represented by Formula II:

RT

(ID),

or a pharmaceutically acceptable salt thereof, wherein:
X 1s N or CR;
R, R* R’ and R" are each independently selected from the group consisting of H, “H,
halogen, hydroxyl, C;.3 alkoxy and C;.3 alkyl; wherein Ci.3 alkoxy may optionally be
substituted by one, two, three or more halogens; and wherein Ci.3 alkyl may optionally be

substituted by one, two, three or more substituents, each independently selected from the
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group consisting of hydroxyl, halogen and C,.; alkoxy (optionally substituted by one or more
halogens);

R is selected from the group consisting of H, “H, -CHj3, -CH,F, -CHF,, -CF3, -
CH>OH and C»-; alkyl; wherein C».3 alkyl may optionally be substituted by one, two, three or
more substituents, each independently selected from the group consisting of fluorine,
hydroxyl and Ci-zalkoxy (optionally substituted by one or more halogens);

R’? and R*? are each independently selected from the group consisting of H, “H and
Ci-3 alkyl; wherein C;.3 alkyl may optionally be substituted by one, two, three or more
substituents, each independently selected from the group consisting of fluorine, hydroxyl and
C1salkoxy; or R’“ and R”? are taken together to form a methylene or ethylene bridging group:

R’¢ and R’? are each independently selected from the group consisting of H, “H,
fluorine, hydroxyl, Ci-3 alkoxy and Ci.3 alkyl;, wherein C;.3 alkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of fluorine, hydroxyl and Ci-3alkoxy; or R’ and R taken together form a
methylene, ethylene or -CH;-O- bridging group;

R® R’ and R® are each independently selected from the group consisting of H, “H,
halogen, Ci-3 alkyl, Ci3 alkoxy, Cs-7 cycloalkyl and a 4-7 membered heterocyclyl having one,
two or three heteroatoms each independently selected from the group consisting of N, O and
S; wherein Ci.3 alkoxy may optionally be substituted by one, two, three or more halogens;
and wherein C,.3 alkyl may optionally be substituted by one, two, three or more substituents,
each independently selected from the group consisting of hydroxyl, halogen and Ci-3alkoxy
(optionally substituted by one or more halogens); or

wherein R® and R® optionally forms a partially unsaturated carbobicyclic or
heterobicyclic ring with the heteroaryl ring to which they are attached, wherein the
carbobicyclic or heterobicyclic ring may optionally be substituted by one, two or three
groups, each independently selected from the group consisting of “H, halogen, C1.3 alkyl, C1.3
alkoxy, Cs.7 cycloalkyl and a 4-7 membered heterocyclyl having one, two or three
heteroatoms each independently selected from the group consisting of N, O and S; and

wherein Ci.3 alkyl and Ci.3 alkoxy may optionally be substituted by one, two, three or
more halogens.

[00225] Embodiment 3 provides method of treating a patient having a tumor with a GNAQ
or GNA 11 mutation (“GNAQ/11 tumor”), the method comprising:
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selecting a patient with a GNA(Q/1 1 tumor having an elevated cMET presence
determined by assessing a biopsy of the GNAQ/I 1 tumor; and
co-administering to the patient a cMET 1nhibitor and a protein kinase C inhibitor,

wherein the protein kinase C inhibitor 1s represented by Formula II:

RT

(ID),

or a pharmaceutically acceptable salt thereof, wherein:
X 1s N or CR;

R, R* R’ and R" are each independently selected from the group consisting of H, “H,
halogen, hydroxyl, C;.3 alkoxy and C;.3 alkyl; wherein Ci.3 alkoxy may optionally be
substituted by one, two, three or more halogens; and wherein Ci.3 alkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of hydroxyl, halogen and Ci.;alkoxy (optionally substituted by one or more
halogens);

R is selected from the group consisting of H, “H, -CHj3, -CH,F, -CHF,, -CF3, -
CH>OH and C,.3 alkyl; wherein C».;3 alkyl may optionally be substituted by one, two, three or
more substituents, each independently selected from the group consisting of fluorine,
hydroxyl and C;.3alkoxy (optionally substituted by one or more halogens);

R’? and R*? are each independently selected from the group consisting of H, “H and
Ci-zalkyl; wherein Ci.3alkyl may optionally be substituted by one, two, three or more
substituents, each independently selected from the group consisting of fluorine, hydroxyl and
C1salkoxy; or R’? and R’ are taken together to form a methylene or ethylene bridging group:

R’¢ and R”? are each independently selected from the group consisting of H, “H,
fluorine, hydroxyl, Ci-3 alkoxy and C;.3 alkyl; wherein C;.3 alkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of fluorine, hydroxyl and Ci.; alkoxy; or R and R*? taken together form a
methylene, ethylene or -CH;-O- bridging group;

R® R’ and R® are each independently selected from the group consisting of H, “H,
halogen, C;.3 alkyl, Ci3 alkoxy, Cs.7 cycloalkyl and a 4-7 membered heterocyclyl having one,

7S



10

15

20

25

30

WO 2022/055893 PCT/US2021/049310

two or three heteroatoms each independently selected from the group consisting of N, O and
S; wherein Ci.3 alkoxy may optionally be substituted by one, two, three or more halogens;
and wherein C;.3 alkyl may optionally be substituted by one, two, three or more substituents,
each independently selected from the group consisting of hydroxyl, halogen and Ci-3alkoxy
(optionally substituted by one or more halogens); or

wherein R° and R® optionally forms a partially unsaturated carbobicyclic or
heterobicyclic ring with the heteroaryl ring to which they are attached, wherein the
carbobicyclic or heterobicyclic ring may optionally be substituted by one, two or three
groups, each independently selected from the group consisting of “H, halogen, C1.3 alkyl, C1.3
alkoxy, Cs.7 cycloalkyl and a 4-7 membered heterocyclyl having one, two or three
heteroatoms each independently selected from the group consisting of N, O and S; and

wherein C,.;3 alkyl and C;.3 alkoxy may optionally be substituted by one, two, three or
more halogens.
[00226] Embodiment 4 provides the method of Embodiment 1, further comprising
obtaining a biopsy, or obtaining information about a biopsy, of the metastatic uveal

melanoma.

[00227] Embodiment 5 provides the method Embodiment 1, further comprising obtaining a
biopsy, or obtaining information about a biopsy, of the GNAQ/11 tumor.

[00228] Embodiment 6 provides the method of Embodiment 4 or 5, further comprising

assessing cMET presence 1n the biopsy.

[00229] Embodiment 7 provides the method of Embodiment 6, further comprising selecting

the patient having an elevated cMET presence as determined by assessing the biopsy.

[00230] Embodiment 8 provides the method of any one of Embodiments 2-7, further

comprising obtaining the biopsy from the patient.

[00231] Embodiment 9 provides the method of any one of Embodiments 2-8, further
comprising obtaining multiple biopsies, or obtaining information about cMET presence 1n

multiple biopsies, 1n each case the multiple biopsies being taken at separate points of time.

[00232] Embodiment 10 provides the method of any one of Embodiments 2-9, wherein the

biopsy 1s a tumor biopsy.

[00233] Embodiment 11 provides the method of any one of Embodiments 2-10, wherein

the biopsy 1s a tissue bi1opsy, a surgical resection, or both.
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[00234] Embodiment 12 provides the method of any one of Embodiments 2-11, wherein
the biopsy 1s obtained by core needle biopsy.

[00235] Embodiment 13 provides the method of any one of Embodiments 2-12, comprising
qualitatively, or quantitatively, measuring total cMET, phosphorylated cMET, non-
phosphorylated cMET, or a combination thereof, 1n the biopsy.

[00236] Embodiment 14 provides the method of any one of Embodiments 2-13, comprising
contacting an anti-cMET antibody with the biopsy.

[00237] Embodiment 15 provides the method of Embodiment 14, wherein the anti-cMET
antibody 1s phospho-specific.
[00238] Embodiment 16 provides the method of Embodiment 14, wherein the anti-cMET

antibody 1s not phospho-specific.

[00239] Embodiment 17 provides the method of any one of Embodiments 14-16, wherein
the anti-cMET antibody detects total cMET (T-MET).

[00240] Embodiment 18 provides the method of any one of Embodiments 14-17, wherein
the anti-cMET antibody 1s optionally labeled or includes a second reporter antibody that 1s
capable of detecting the anti-cMET antibody.

[00241] Embodiment 19 provides the method of any one of Embodiments 2-13, comprising
contacting the biopsy with a ligand for cMET.

[00242] Embodiment 20 provides the method of Embodiment 19, wherein the ligand 1s a

ligand of an extracellular domain of cMET.

[00243] Embodiment 21 provides the method of Embodiment 19, wherein the ligand 1s a

ligand of an intracellular domain of cMET.

[00244] Embodiment 22 provides the method of any one of Embodiments 19-21, wherein

the ligand 1s an antibody.

[00245] Embodiment 23 provides the method of any one of Embodiments 18-22, wherein
the ligand optionally carries or can be detected by a separate chromogenic, fluorescent,

radiologic, or 1sotopic label.

[00246] Embodiment 24 provides the method of any one of Embodiments 2-23, comprising
determining elevated cMET presence 1n the biopsy by performing ELISA, western blotting,
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IHC-F, IHC-P, immunocytochemistry, immunofluorescence, flow cytometry, mass

cytometry, or immunoprecipitation.

[00247] Embodiment 25 provides the method of any one of Embodiments 2-24, wherein

the biopsy 1s prepared in the form of tissue sections.

[00248] Embodiment 26 provides the method of Embodiment 25, wherein the tissue

sections are fixed and paraffin-embedded.

[00249] Embodiment 27 provides the method of any one of Embodiment 2-24, wherein the

biopsy 1s frozen.

[00250] Embodiment 28 provides the method of any one of Embodiments 2-24, wherein
the biopsy 1s prepared 1n the form of 1solated cells, lysed cells, homogenate, cell fraction, or a

combination thereof.

[00251] Embodiment 29 provides the method of Embodiment 28, wherein the biopsy 1s

cultured cells.

[00252] Embodiment 30 provides the method of any one of Embodiments 2-29, comprising
monitoring the patient over a duration of time during which cMET presence 1s periodically

assessed 1n multiple biopsies over the duration of time.

[00253] Embodiment 31 provides the method of any one of Embodiments 2-30, further

comprising:

obtaining the biopsy from the patient;

determining a concentration level of cMET 1n the biopsy; and

evaluating whether the determined level of cMET in the biopsy 1s equal to or greater
than a predetermined level of cMET.
[00254] Embodiment 32 provides the method of any one of Embodiments 2-31, further
comprising:

obtaining an 1nitial biopsy from the metastatic uveal melanoma or the GNAQ/1 1
tumor of the patient and preparing a first tissue section therefrom;

obtaining a second biopsy from healthy tissue of the patient that 1s the same type as
the tissue including the metastatic uveal melanoma or the GNAQ/11 tumor and preparing a
second tissue section therefrom:;

contacting an optionally labeled cMET antibody with the first tissue section;

contacting an optionally labeled cMET antibody with the second tissue section;
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determining elevated cMET presence 1n the second tissue section compared to the
first tissue section.
[00255] Embodiment 33 provides the method of any one of Embodiments 2-31,

comprising:

obtaining the biopsy from the metastatic uveal melanoma or GNAQ/11 tumor of the
patient and preparing a cell preparation therefrom 1n the form of a cell 1solate, lysate,
homogenate, fraction, or a combination thereof;
obtaining healthy cells of the same type and in the same form as the biopsy cell
preparation;
contacting an optionally labeled cMET antibody with the biopsy cell preparation;
contacting an optionally labeled cMET antibody with the healthy cell preparation;
determining elevated cMET presence 1n the biopsy cell preparation compared to the
healthy cell preparation.
[00256] Embodiment 34 provides the method of any one of Embodiments 2-33, comprising

assessing HGF concentration in the biopsy.

[00257] Embodiment 35 provides the method of Embodiment 31 or 32 wherein the
optionally labeled cMET antibody comprises a primary cMET antibody and a secondary
labeled reporter antibody that binds with the primary cMET antibody.

[00258] Embodiment 36 provides the method of any one of Embodiments 2-34, wherein
the biopsy has an HGF concentration of from about 0.1 ng/ml to about 1,000 ng/ml.

[00259] Embodiment 37 provides the method of any one of Embodiments 2-35, wherein

the biopsy has an HGF concentration of about 1.0 ng/ml or greater.

[00260] Embodiment 38 provides the method of any one of Embodiments 1-36, comprising

assessing genetic mutation in the patient.

[00261] Embodiment 39 provides the method of any one of Embodiments 1-37, comprising

assessing genetic mutation in cfDNA of the patient.

[00262] Embodiment 40 provides the method of any one of Embodiments 1-38, comprising

obtaining a sample containing cfDNA.

[00263] Embodiment 41 provides the method of any one of Embodiments 1-39, wherein

the sample 1s a liquid sample.
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[00264] Embodiment 42 provides the method of any one of Embodiments 1-40, wherein

the liquid sample 1s a hematologic sample.

[00265] Embodiment 43 provides the method of any one of Embodiments 2-36, comprising

assessing genetic mutation in the biopsy.

[00266] Embodiment 44 provides the method of Embodiment 37-42, wherein genetic
mutation 1s assessed by genetic sequencing, Southern blotting, FISH, high-throughput
sequencing, phage display, shotgun sequencing, PCR, or RT-PCR.

[00267] Embodiment 45 provides the method of any one of Embodiments 1 or 3-43,
wherein the GNAQ or GNA 1 mutation 1s a gain of function mutation.

[00268] Embodiment 46 provides the method of any one of Embodiments 1 or 3-44,
wherein the GNAQ or GNA 1 mutation 1s a substitution of glutamine in codon 209 (Q209), a
substitution of arginine in codon 183 (R183), or both.

[00269] Embodiment 47 provides the method of any one of Embodiments 1 or 3-45,
wherein the GNAQ or GNA 11 mutation 1s other than a substitution of glutamine 1n codon 209

(Q209) or other than a substitution of arginine in codon 183 (R183), respectively.

[00270] Embodiment 48 provides the method of any one of Embodiments 1 or 3-46,
wherein the GNAQ/11 tumor comprises one or more of a Q209P, Q209L, Q209H, Q209K
Q209Y, or R183Q mutation in GNAQ.

[00271] Embodiment 49 provides the method of any one of Embodiments 1 or 3-47,
wherein the GNA(Q/I 1 tumor comprises one or more of a Q209P, Q209L, Q209H, or Q209K
mutation in GNA//.

[00272] Embodiment 50 provides the method of any one of Embodiments 1 or 3-48,
wherein the GNA(Q/1 [ tumor 1s a solid tumor.

[00273] Embodiment 51 provides the method of any one of Embodiments 1 or 3-49,
wherein the GNA(Q/1 1 tumor 1s pancreatic, stomach, colorectal, uterine, cervical, bladder,
hepatocellular carcinoma, head and neck, prostate, breast, lung adenocarcinoma, or cutaneous

melanoma.

[00274] Embodiment 52 provides the method of any one of Embodiments 1 or 3-50,
wherein the GNAQ/11 tumor 1s pancreatic, stomach, colorectal, cervical, bladder, lung

adenocarcinoma, or cutaneous melanoma.
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[00275] Embodiment 53 provides the method of any one of Embodiments 1 or 3-51,

wherein the GNAQ/11 tumor 1s cutaneous melanoma.

[00276] Embodiment 54 provides the method of any one of Embodiments 1 or 3-52,
wherein the GNAQ/11 tumor 1s colorectal.

5 [00277] Embodiment 55 provides the method of any one of Embodiments 1 or 3-53,
wherein the GNAQ/11 tumor 1s pancreatic.

[00278] Embodiment 56 provides the method of any one of Embodiments 1 or 3-54,
wherein the GNA(Q/1 1 tumor 1s in the liver.

[00279] Embodiment 57 provides the method of any one of Embodiments 1 or 3-55,

10  wherein the GNA(Q//1 tumor 1s a metastatic tumor.

[00280] Embodiment 58 provides the method of any one of Embodiments 1 or 3-56,

wherein the GNAQ/11 tumor 1s a metastatic tumor other than metastatic uveal melanoma.

[00281] Embodiment 59 provides the method of any one of Embodiments 1 or 3-57,
wherein the GNAQ/11 tumor 1s metastatic and metastasized to a secondary site that has an

15  HGF concentration of from about 0.1 ng/ml to about 1,000 ng/ml.

[00282] Embodiment 60 provides the method of Embodiment 58, wherein the secondary

site has an HGF concentration of about 1.0 ng/ml or greater.

[00283] Embodiment 61 provides the method of any Embodiment 58 or 59, wherein the

secondary site 1s the liver.

20 [00284] Embodiment 62 provides the method of any one of Embodiments 1 or 3-49,

wherein the GNA(Q/1 1 tumor 1s metastatic uveal melanoma.

[00285] Embodiment 63 provides the method of any one of Embodiments 1-49 or 61,
wherein the patient has uveal melanoma that 1s metastasized to, or at risk of metastasizing to,

a secondary site that has an HGF concentration from about 0.1 ng/ml to about 1,000 ng/ml.

25 [00286] Embodiment 64 provides the method of Embodiment 62, wherein the secondary

site has an HGF concentration of about 1.0 ng/ml or greater.

[00287] Embodiment 65 provides the method of Embodiment 62 or 63, wherein the

secondary site 1s the liver.

[00288] Embodiment 66 provides the method of any one of Embodiments 1 or 3-55,

30  wherein the GNAQ/11 tumor 1s non-metastatic.
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[00289] Embodiment 67 provides the method of any one of Embodiments 1 or 3-57,

wherein the GNAQ/11 tumor 1s a non-uveal tumor.

[00290] Embodiment 68 provides the method of any one of Embodiments 1 or 3-51, 53-57,

wherein the GNA(Q// 1 tumor 1s a non-melanocytic tumor.

[00291] Embodiment 69 provides the method of any one of Embodiments 1 or 3-49,

wherein 1n the GNAQ/11 1s primary uveal melanoma.

[00292] Embodiment 70 provides the method of any one of Embodiments 1 or 3-68,

wherein 1n the GNAQ/11 1s a recurred tumor.

[00293] Embodiment 71 provides the method of any one of Embodiments 1 or 3-69,
wherein the GNAQ/11 tumor lacks one or more activating mutations in BRAF, KRAS, or
FGRF.

[00294] Embodiment 72 provides the method of any one of Embodiments 1 or 3-70,
wherein the GNAQ/11 tumor has a low load of mutations in one or more of BAFP I, SF3B1,
FIFIAX, TERT, BRAF, CDKN2A, NRAS, KRAS, or LGRF.

[00295] Embodiment 73 provides the method of any one of Embodiments 1-71, wherein

the protein kinase C inhibitor, the cMET 1nhibitor, or both, are administered to the patient
without activating BRAF, KRAS, LRK, GSK 3-beta, PIM 2, or LGRF'.

[00296] Embodiment 74 provides the method of any one of Embodiments 2-72, wherein

elevated cMET presence 1s relative to a predetermined level.

[00297] Embodiment 75 provides the method of any one of Embodiments 2-73, wherein
elevated cMET presence 1s relative to a cMET presence 1n a healthy uveal cell, or healthy cell

of the type from which the biopsy 1s derived, in the same patient.

[00298] Embodiment 76 provides the method of any one of Embodiments 2-73, wherein
elevated cMET presence 1s relative to an average cMET presence 1in healthy uveal cells, or
healthy cells of the type from which the biopsy 1s derived, in the patient’s patient population

having a tumor of the same tissue type.

[00299] Embodiment 77 provides the method of any one of Embodiments 2-73, wherein
elevated cMET presence 1s relative to a cMET presence 1in a non-metastatic uveal melanoma
cell, or non-metastatic GNA(Q//1 tumor cell of the type from which the biopsy 1s derived, in

the same patient.
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[00300] Embodiment 78 provides the method of any one of Embodiments 2-73, wherein
elevated cMET presence 1s relative to an average cMET presence 1n a non-metastatic uveal
melanoma cell, or non-metastatic GNAQ/11 tumor cell of the type from which the biopsy 1s

derived, 1n the patient’s patient population having a tumor of the same tissue type.

[00301] Embodiment 79 provides the method of any one of Embodiments 2-77, wherein
elevated cMET presence 1s relative to a prior assessed level of cMET presence 1n an earlier

biopsy of the same cell type from the same patient.

[00302] Embodiment 80 provides the method of any one of Embodiments 2-78, wherein
elevated cMET presence 1s relative to a cMET presence 1n a standard primary uveal

melanoma cell of a primary uveal melanoma cell culture

[00303] Embodiment 81 provides the method of any one of Embodiments 2-79, wherein
cMET presence 1s elevated 1n the biopsy as determined by a histology score of at least 2
according to an IHC scale, or as determined by a measured cMET presence at least 25%
greater relative to a CMET presence 1n a healthy uveal cell or healthy cell of the type from
which the biopsy 1s derived 1n the same patient, relative to an average cMET presence 1n
healthy uveal cells or healthy cells of the type from which the biopsy 1s derived 1n the
patient’s patient population having a tumor of the same tissue type, relative to a cMET
presence 1n a non-metastatic uveal melanoma cell or non-metastatic GNAQ/1 1 tumor cell of
the type from which the biopsy 1s derived 1n the same patient, relative to an average cMET
presence 1n a non-metastatic uveal melanoma cell or non-metastatic GNAQ/11 tumor cell of
the type from which the biopsy 1s derived 1n the patient’s patient population having a tumor
of the same tissue type, relative to a prior assessed level of cMET presence 1n an earlier

biopsy of the same cell type from the same patient.

[00304] Embodiment 82 provides the method of any one of Embodiments 2-80, wherein
cMET presence 1s elevated 1n the biopsy as determined by a histology score of at least 2
according to an IHC scale, or as determined by a measured cMET presence at least 50%
greater relative to a CMET presence 1n a healthy uveal cell or healthy cell of the type from
which the biopsy 1s derived 1n the same patient, relative to an average cMET presence 1n
healthy uveal cells or healthy cells of the type from which the biopsy 1s derived 1n the
patient’s patient population having a tumor of the same tissue type, relative to a cMET
presence 1n a non-metastatic uveal melanoma cell or non-metastatic GNAQ/1 1 tumor cell of

the type from which the biopsy 1s derived 1n the same patient, relative to an average cMET
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presence 1n a non-metastatic uveal melanoma cell or non-metastatic GNAQ/11 tumor cell of
the type from which the biopsy 1s derived 1n the patient’s patient population having a tumor
of the same tissue type, relative to a prior assessed level of cMET presence 1n an earlier

biopsy of the same cell type from the same patient.

[00305] Embodiment 83 provides the method of any one of Embodiments 2-81, wherein
cMET presence 1s elevated 1n the biopsy as determined by a histology score of at least 3
according to an IHC scale, or as determined by a measured cMET presence at least 100%
greater relative to a cMET presence 1n a healthy uveal cell or healthy cell of the type from
which the biopsy 1s derived 1n the same patient, relative to an average cMET presence 1n
healthy uveal cells or healthy cells of the type from which the biopsy 1s derived 1n the
patient’s patient population having a tumor of the same tissue type, relative to a cMET
presence 1n a non-metastatic uveal melanoma cell or non-metastatic GNAQ/11 tumor cell of
the type from which the biopsy 1s derived 1n the same patient, relative to an average cMET
presence 1n a non-metastatic uveal melanoma cell or non-metastatic GNAQ//1 1 tumor cell of
the type from which the biopsy 1s derived 1n the patient’s patient population having a tumor
of the same tissue type, relative to a prior assessed level of cMET presence 1n an earlier

biopsy of the same cell type from the same patient.

[00306] Embodiment 84 provides the method of any one of Embodiments 2-83, comprising
determining elevated cMET presence 1n the biopsy by performing evaluating cMET

expression using next-generation sequencing (NGS).

[00307] Embodiment 85 provides the method of any one of Embodiments 2-84, comprising
determining elevated cMET presence 1n the biopsy by performing RNA-seq.

[00308] Embodiment 86 provides the method of any one of Embodiments 2-85, wherein
elevated cMET presence 1s determined by measuring cMET mRNA expression levels relative
to expression levels healthy uveal cell or healthy cell of the type from which the biopsy 1s
derived 1n the same patient, relative to an average cMET presence 1n healthy uveal cells or
healthy cells of the type from which the biopsy 1s derived in the patient’s patient population

having a tumor of the same tissue type.

[00309] Embodiment 87 provides the method of any one of Embodiments 2-86, wherein
elevated cMET presence 1s determined by measuring cMET mRNA expression levels,

standardized with an internal expression reference.
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[00310] Embodiment 88 provides the method of Embodiment 87, wherein the internal

expression reference 1s a house-keeping gene.

[00311] Embodiment 89 provides the method of any one of Embodiments 1, 2, or 4-88 for

reducing cell proliferation of metastatic uveal melanoma.

[00312] Embodiment 90 provides the method of any one of Embodiments 1 or 3-89 for
reducing cell proliferation of GNAQ/1 1 tumor.

[00313] Embodiment 91 provides the method of any one of Embodiments 1, 2, or 4-90 for

reducing growth of metastatic uveal melanoma.

[00314] Embodiment 92 provides the method of any one of Embodiments 1 or 3-91 for
reducing growth of GNAQ/11 tumor.

[00315] Embodiment 93 provides the method of any one of Embodiments 1-92 for treating

metastatic disease or preventing metastatic disease progression.

[00316] Embodiment 94 provides the method of any one of Embodiments 1 or 3-93,
wherein the patient has a GNAQ/1 1 tumor, and the protein kinase C inhibitor 1s administered
1n an amount that when taken together with the cMET 1nhibitor reduces proliferation, growth,
or metathesis of the GNA(Q/11 tumor, whereas the protein kinase C inhibitor administered at
the same amount alone does not reduce proliferation, growth, or metathesis of the GNAQ/11

tumor 1n the patient.

[00317] Embodiment 95 provides the method of any one of Embodiments 1, 2, or 4-94,
wherein the patient has metastatic uveal melanoma, and the protein kinase C inhibitor 1s
administered 1n an amount that when taken together with the cMET 1nhibitor reduces
proliferation, growth, or metathesis of the metastatic uveal melanoma, whereas the protein
kinase C inhibitor administered at the same amount alone does not reduce proliferation,

orowth, or metathesis of the metastatic uveal melanoma in the patient.

[00318] Embodiment 96 provides the method of any one of Embodiments 1 or 3-935,
wherein the patient has GNAQ//11 tumor, and the cMET 1nhibitor 1s administered 1n an
amount that when taken together with the protein kinase C inhibitor reduces proliferation,
arowth, or metathesis of the GNAQ/11 tumor, whereas the cMET 1nhibitor administered at
the same amount alone does not reduce proliferation, growth, or metathesis of the GNAQ/11

tumor 1n the patient.
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[00319] Embodiment 97 provides the method of any one of Embodiments 1, 2, or 4-96,
wherein the patient has metastatic uveal melanoma, and the cMET 1nhibitor 1s administered
1n an amount that when taken together with the protein kinase C inhibitor reduces
proliferation, growth, or metathesis of the metastatic uveal melanoma, whereas the cMET
inhibitor administered at the same amount alone does not reduce proliferation, growth, or

metathesis of the metastatic uveal melanoma 1n the patient.

[00320] Embodiment 98 provides the method of any one of Embodiments 2-97, wherein
the biopsy has elevated cMET presence, and the protein kinase C inhibitor and the cMET
inhibitor are each administered to the patient in amounts that when taken together provide a
therapeutic benefit whereas each agent administered at the same amount alone does not

provide the therapeutic benefit.

[00321] Embodiment 99 provides the method of any one of Embodiments 1-98, wherein
the PKC 1inhibitor and the cMET inhibitor are simultaneously administered to the patient as a

single composition or separate compositions.

[00322] Embodiment 100 provides the method of any one of Embodiments 1-99, wherein
the PKC 1nhibitor and the cMET inhibitor are administered to the patient as a single

composition.

[00323] Embodiment 101 provides the method of any one of Embodiments 1-100, wherein
the PKC 1inhibitor and the cMET inhibitor are administered to the patient at different times as

separate compositions.

[00324] Embodiment 102 provides the method of Embodiment 101, wherein the PKC
inhibitor and cMET 1nhibitor are sequentially administered, in any order, such that at least

some portion of the first half-life of each inhibitor overlaps.

[00325] Embodiment 103 provides the method of Embodiment 102, wherein the PKC

inhibitor 1s administered first, and the cMET i1nhibitor 1s administered second within the

period of one half-life of the PKC inhibitor.

[00326] Embodiment 104 provides the method of Embodiment 102, wherein the cMET
1inhibitor 1s administered first, and the PKC inhibitor 1s administered second within the period

of one half-life of the cMET inhibitor.
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[00327] Embodiment 105 provides a method of treating a patient having metastatic uveal
melanoma or having a tumor with a GNAQ or GNA 11 mutation (“GNAQ/11 tumor”), the

method comprising:

assessing cCMET presence, or activity, in a biopsy of the metastatic uveal melanoma or
the GNAQ/11 tumor;

1f the cMET presence, or activity, 1s elevated 1n the metastatic uveal melanoma or the
GNAQ/11 tumor, then co-administering to the patient a cMET 1nhibitor and a protein kinase
C inhibitor; and

1f CMET presence 1s not elevated 1n the metastatic uveal melanoma or the GNAQ/1 1
tumor, then administering to the patient the protein kinase C inhibitor without the cMET
1nhibitor,

wherein the protein kinase C inhibitor 1s represented by Formula II:

N~
X
N

(II),

or a pharmaceutically acceptable salt thereof, wherein:

X 1s N or CR;

R, R* R’ and R" are each independently selected from the group consisting of H, “H,
halogen, hydroxyl, C;-3 alkoxy and C;.3 alkyl; wherein Ci.3alkoxy may optionally be
substituted by one, two, three or more halogens; and wherein Ci.zalkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of hydroxyl, halogen and C,.3 alkoxy (optionally substituted by one or more
halogens);

R is selected from the group consisting of H, “H, -CHj3, -CH,F, -CHF,, -CF3, -
CH>OH and C».3 alkyl; wherein C».;3 alkyl may optionally be substituted by one, two, three or
more substituents, each independently selected from the group consisting of fluorine,
hydroxyl and C;.3 alkoxy (optionally substituted by one or more halogens);

R’? and R*? are each independently selected from the group consisting of H, “H and

Ci-3 alkyl; wherein C;.3 alkyl may optionally be substituted by one, two, three or more

87



10

15

20

25

30

WO 2022/055893 PCT/US2021/049310

substituents, each independently selected from the group consisting of fluorine, hydroxyl and
C1salkoxy; or R’“ and R”? are taken together to form a methylene or ethylene bridging group:

R’¢ and R’? are each independently selected from the group consisting of H, “H,
fluorine, hydroxyl, Ci-3 alkoxy and Ci.3 alkyl;, wherein C;.3 alkyl may optionally be
substituted by one, two, three or more substituents, each independently selected from the
group consisting of fluorine, hydroxyl and Ci-3alkoxy; or R’ and R>“taken together form a
methylene, ethylene or -CH;-O- bridging group;

R® R’ and R® are each independently selected from the group consisting of H, “H,
halogen, Ci.3 alkyl, Ci.3 alkoxy, Cs.7 cycloalkyl and a 4-7 membered heterocyclyl having one,
two or three heteroatoms each independently selected from the group consisting of N, O and
S; wherein Cj.3alkoxy may optionally be substituted by one, two, three or more halogens; and
wherein Ci-zalkyl may optionally be substituted by one, two, three or more substituents, each
independently selected from the group consisting of hydroxyl, halogen and C;.3alkoxy
(optionally substituted by one or more halogens); or

wherein R® and R® optionally forms a partially unsaturated carbobicyclic or
heterobicyclic ring with the heteroaryl ring to which they are attached, wherein the
carbobicyclic or heterobicyclic ring may optionally be substituted by one, two or three
groups, each independently selected from the group consisting of “H, halogen, Ci.;alkyl, C;.
salkoxy, Cs.scycloalkyl and a 4-7 membered heterocyclyl having one, two or three
heteroatoms each independently selected from the group consisting of N, O and §; and

wherein Ci.3 alkyl and Ci.3 alkoxy may optionally be substituted by one, two, three or
more halogens.

[00328] Embodiment 106 provides the method of any one of Embodiments 1-105, wherein
X is N and R*, R’ and R* are each independently H or halo.

[00329] Embodiment 107 provides the method of any one of Embodiments 1-106, wherein
R* R’ and R* are each H.

[00330] Embodiment 108 provides the method of any one of Embodiments 1-107, wherein
R is H or CH;.

[00331] Embodiment 109 provides the method of any one of Embodiments 1-108, wherein
R is CHs.

[00332] Embodiment 110 provides the method of any one of Embodiments 1-109, wherein
R®and R’ are each independently selected from H, halo, C1.3 haloalkyl, C1.; haloalkoxy, Cs.

7 cycloalkyl, morpholino, piperidinyl and piperazinyl.
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[00333] Embodiment 111 provides the method of any one of Embodiments 1-110, wherein

one of R®and R’is C.3 haloalkyl, C1.; haloalkoxy, Cs.7 cycloalkyl, morpholino, piperidinyl

and piperazinyl, and one of R°and R’is H.

[00334] Embodiment 112 provides the method of any one of Embodiments 1-111, wherein
5  one of R°and R'is trifluoromethyl or trifluoromethoxy and one of R®and R’is H.

[00335] Embodiment 113 provides the method of any one of Embodiments 1-112, wherein

R R°® R*and R*are each H.

[00336] Embodiment 114 provides the method of any one of Embodiments 1-113, wherein

the protein kinase C inhibitor 1s:

X NH, O N’//\|
)\[)l\ pa NJ\\[)J\NJ\(
H

N

% N = N
i | \
NH,
10 ’ AN X N,
NH, O N //\|
N X
ST (O
. NN \[/
N ‘ N,
or a pharmaceutically acceptable salt thereof.
[00337] Embodiment 115 provides the method of any one of Embodiments 1-114, wherein
the protein kinase C inhibitor 1s:
NH, O N/\|
)\H\ /Jﬁ/
H
Z N
L
} \
15 AN " oora pharmaceutically acceptable salt thereof.

[00338] Embodiment 116 provides the method of any one of Embodiments 1-115, wherein
the cMET 1nhibitor 1s an inhibitor of intracellular ATP-cMET ligand-receptor binding.
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[00339] Embodiment 117 provides the method of any one of Embodiments 1-116, wherein
the CMET 1nhibitor 1s an ATP-competitive small molecule cMET 1nhibitor.

[00340] Embodiment 118 provides the method of any one of Embodiments 1-117, wherein
the cMET 1nhibitor 1s selected from the group consisting of crizotinib, capmatinib,

5  cabozantinib, tivantinib, and any combination thereof.

[00341] Embodiment 119 provides the method of any one of Embodiments 1-118, wherein
the cMET 1nhibitor 1s capmatinib.
[00342] Embodiment 120 provides the method of any one of Embodiments 1-118, wherein
the cMET 1nhibitor also has activity as an ALK inhibitor, a RAS1 inhibitor, or both.
10 [00343] Embodiment 121 provides the method of any one of Embodiments 1-118, wherein
the cMET 1nhibitor 1s crizotinib.
[00344] Embodiment 122 provides the method of any one of Embodiments 1-121, wherein
the protein kinase C inhibitor 1s administered at a dose of from about 100 mg to about 1000
mg daily.
15  [00345] Embodiment 123 provides the method of any one of Embodiments 1-122, wherein
the protein kinase C inhibitor 1s administered at a dose of from about 10 mg to about 400 mg
BID.
[00346] Embodiment 124 provides the method of any one of Embodiments 1-123, wherein
the protein kinase C inhibitor 1s administered at a dose of about S0 mg BID, 100 mg BID, 150
20 mg BID, 200 mg BID, 250 mg BID, 300 mg BID, 350 mg BID, or 400 mg BID.
[00347] Embodiment 125 provides the method of any one of Embodiments 1-124, wherein
the protein kinase C inhibitor 1s administered according to a dosing regimen comprising a
dosing cycle comprising a first dosing series, followed by a second dosing series,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>