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HETEROCYCLIC MODULATORS OF LIPID SYNTHESIS

RELATED APPLICATIONS
[0001] This application claims the benefit of and priority to U S. provisional application No.
62/135,631, filed March 19, 20135, the entire contents of which are incorporated heremn by
refergnce in s entirety.
FIELD
[0002] The present disclosure relates generally to heterocyelic modulators of lipid synthesis
and methods of use thereof. The present heterocyclic modulators of lipid synthesis can be
used for the treatment of disorders characterized by disregulation in the fatty acid synthase
function in a subject by modulating the fatty acid synthase pathway and/or the fatty acid
synthase function.
BACKGROUND
[0003] Viral discase is a significant health concern that threatens large segments of human
populations. Some of the features related to viral infection which are of concern to health care
professionals include its highly contagious nature (i.e., HIV, SARS, etc.) and high mutability.
Some viruses are also oncogenic {such as HPV, EBV and HBV). While viruses are
structurally amongst the simplest of organisms, they are regarded to be among the most
difficult to control and present a formidable challenge for antiviral drug R&D.
[0004] Thus far, there have been a fow antiviral drugs widely used m patients, such as
Amantadine and Oseltamivir for influenza, Acyclovir for HSV-related mfections, Ganciclovir
for CMV infection, and multiple agents including co-formulated drugs (Efavirenz,
emiricitabine, and tonfovir disoproxil fumarate) for AIDS treatments. These drugs possess a
variety of undesirable neurological, metabolic and immunological side-cffects. Therefore,
development of new antiviral therapy has become a major focus of medical and
pharmaceutical research and development.
[0005] Infection by hepatitis C virus (HCV) 1s a serious health 1ssue. It is estimated that 170
million people worldwide are chronically infected with HCV. HCV infection can lead to
chronic hepatitis, circhosis, liver fatlure and hepatocellular carcinoma. Chronic HCV
infoction is thus a major worldwide cause of liver-related premature mortality.
[0006] The present standard of care treatment regimen for HCV infection mvolves
combination therapy with interferon-aipha and ribavirin, often with the addition of a direct-
acting protease inhibitor {Telaprevir or Boceprevir). The treatment is cumbersome and

sometimes has debilitating and severe side effects. For this reason, many patients are not
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treated i early stages of the disease. Additionally, some patient populations do not durably
respond to ireatment. New and effective methods of treating HCV infection are urgently
needed.
[0007] The dominant therapeutic approaches that are currently employed to treat cancer
include surgical removal of primary tumors, tumor trradiation, and parenteral application of
anti-mitotic oytotoxic agents. Unfortunately, only a relatively small cross-section of cance
patients have tumors that are “addicted” to a specific pathway, and can therefore be treated
with newer targeted agents. The continued dominance of these long established therapies is
mirrored by the lack of improvement in survival rates for most cancers. In addition to hmited
climical success, devastating side effects accompany classic therapics. Both radiation- and
cviotoxic-based therapies result in the destruction of rapidly dividing hematopoictic and
intestinal epithelial cells leading to compromised immune function, anemia, and impaired
nutrient absorption. Surgical intervention often results in a release of tumor cells mto the
circulation or lvmph systems from which metastatic tumors can subsequently be established.
Improved methods for the treatment of cancer are needed.

SUMMARY
[0008] The present disclosure addresses the deficiencies for antiviral and anticancer
treatments by providing novel heterocyclic modulators of lipid synthesis having mmproved
antiviral and anticancer activities.

[0009] in varicus aspects, the present disclosure provides for compounds of Formula (1)

or a pharmaceutically acceptable salt thereof, wherem:

X, Y, and Z arc cach independently CR or NR/, wherein R is hydrogen or Cyg alkvl
and R’ 1s hvdrogen, Ci¢ alkvi, or absent;

AisCHorN;

R; is hydrogen, cvane, halo, Cis alkyl, 4 alkoxy, ~CEOMNRGHR 4.
—{CH ) CEOINR )R, CFs, -OCF;, or -5(=0pRu:

gis0, 1,2, 3, 0r4;

Ry 18 hydrogen or Ci; alkyl, i alkoxy, or -N{R ;R4
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R, is hvdrogen, halo, Ci4 alkoxy, Ci alkyl, or R; and R taken together with the
atoms to which they are attached form a 5-membered heterooyclyl;

R is hydrogen, hydroxyl, halo, C,¢ alkvl, C.¢ alkoxy, or K, and R; taken together
with the atoms to which they are attached form a 5-membered heterocyelyl;

Ry is hydrogen, hetercaryl, heterocvelvl, -C(=0N{RsRg}, -N{RHC{=0)Rs, -N{RoR 1},
g alkyvl, Cre alkoxy, ~S(=0}Rae, or Ry and Ry, taken together with the atoms {o
which they are attached join together to form a heteroaryl;

R, is hydrogen, halo, cvano, ¢ altkvl, Cis alkoxy, ~N{R:R4), CF;, ~OCF;,
~5(=0)R;0, Ry and Ry, taken together with the atoms to which they are attached
jomn together to form a heteroaryl, or Ry, and Ry, taken together with the atoms to
which they are attached join together to form a heteroarvi;

Ry; is hydrogen, halo, cvano, Ci alkyl, Ci alkoxy, ~-N{R 3R}, CF5, —~QCF;,
~-8{=0),R,p.0r Ry and Ry, taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, Rs, Ry, Rs, Ro Ryg, Rus, and Ryg are each independently hyvdrogen, Ci alkyl,
cycloalkyl, aryl) heterooyclyl, hetercaryl, hyvdroxyalkyl, alkylaming, ~N{R5R 6},
or —S{=0):Ry0;

Rys and R are each mdependently hvdrogen, C4 alkyl, cvcloalkyl, arvi,
heterooyelyl, hetercaryl, or alkyvlaming;

Ry7 and Rz are cach independently hvdrogen or alkyl or can opticnally join together
to form a bond;

nis I or2; and

misOorl.

[0010] in various aspects, the present disclosure provides for compounds of Formula (11):

an

or a pharmaceutically acceptable salt thercof, wherein:

X, Y, and £ are cach independently CR or NR', wheremn R is hydrogen or Ci.6 alkyl
and R’ 15 hydrogen, Ci.s alkyl, or absent;

L. and D are cach mdependently C or N
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R; is hvdrogen, cvane, hale, Ty alkyl, C6 alkoxy, ~CEOMINR MR ),
—(CH ) CE=ONR ) {(Ry), CF;, ~OCF;, or -S(=0}Ro0:

gisQ, 1,2, 3, 0rd;

Rye 18 hydrogen or Cie alkvl, Cis alkoxy, or =N{R12)(R14);

R, is hydrogen, halo, Cis atkoxy, Cis alkvl, or Ry and R; taken together with the
atoms to which they are attached form a S-membered heterocvelvl;

K3 18 hydrogen, hvdroxyl, halo, Ci alkyl, C s alkoxy, or R, and Rj taken together
with the atoms to which they are attached form a S-membered heterocyclyl;

Ry 18 hydrogen, heteroaryl, heterocyclyl, -C=0IN{RR), -NRCHEOIRs, -N(RR ),
Ci6 alkyl, €6 altkoxy, -S{=0),Rye, or Ry and Ry, taken together with the atoms to
which they are attached join together to form a heteroarvi;

Ry; is hydrogen, halo, cvano, Ci alkyl, Ci alkoxy, ~-N{R 3R}, CF5, —~QCF;,
~-8{=0}),R,q, Ry and Ry, taken together with the atoms to which they are attached
join together to form a heteroaryl, or Ry and Ry taken together with the atoms to
which they are attached join together to form a heteroaryl;

Ry 1s hydrogen, halo, cvano, Chg altkvl, Cis alkoxy, ~N{R 3R 4), CF;, ~OCE;,
=S{=0),R;0,0r Ry, and K taken together with the atoms to which they are
attached join together to form a heteroaryi;

Rs, Rg, Ro, Rg, R Ryp, Ry5, and Ry are cach imdependently hydrogen, €6 alkyl,
cycloalkyl, aryl, heterocvelyl, heteroaryl, hydroxvalkyl, alkviamino, ~N{RsR 6},
or —8(=01nRuy;

Ris and Ry are each independently hvdrogen, Ci.s alkyl, cvcloalkvl, arvi,
heterocyelvl, heteroarvl, or alkylamino;

Ri7 and Rig are each independently hydrogen or alkvl or can optionally join together
to form a bond;

nisg bor2; and

migOQorl.

[0011] in various aspects, the present disclosure provides for compounds of Formula (1)

R, ?
R r",\\\ 9] :‘17
112 3
24 X {4
A D YoR,
R.‘?_ m
Rig
(10

or a pharmaceutically acceptable salt thereof, wherein:

4
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X, Y, and Z are cach independently CR or NR', wheremn R is hydrogen or Cy6 alkyl
and R’ is hvdrogen, Ci. alkyl, or absent;

QuisCorN;

Rs 18 hydrogen, hydroxyl, halo, Cis alkyl, Cr6 alkoxy, or if @ 13 N then Rs is absent;

Ry is hydrogen, hetercaryl, heterocvelvl, -C(=0N{RsRg}, -N{RHC{=0)Rs, -N{RoR 1},
g alkyvl, Cre alkoxy, ~S(=0}Rae, or Ry and Ry, taken together with the atoms {o
which they are attached join together to form a heteroaryl;

R, is hydrogen, halo, cvano, ¢ altkvl, Cis alkoxy, ~N{R:R4), CF;, ~OCF;,
~5(=0)R;0, Ry and Ry, taken together with the atoms to which they are attached
jomn together to form a heteroaryl, or Ry, and Ry, taken together with the atoms to
which they are attached join together to form a heteroarvi;

Ry; is hydrogen, halo, cvano, Ci alkyl, Ci alkoxy, ~-N{R 3R}, CF5, —~QCF;,
~-8{=0),R,p.0r Ry and Ry, taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rap 15 hydrogen or Cis alkyl, Cie alkoxy, or —N(R15)(Ri4);

Rs, Rs, Ry, Rg, Ry Ry, Rys, and Ry are each independently hyvdrogen, Cie alkyl,
cycloalkyl, arvl, heterocyelvl, heteroarvl, hydroxvalkyl, alkviamino, -N{R;s5R ),
or =SEOR R0

Ris and Ry¢ are each independently hvdrogen, Ci alkyl, cvcloalkyl, aryl,
heterooyelyl, heteroaryl, or alkylaming;

Ry and Rz are cach independently hvdrogen or alkvi or can optionally join together
to form a bond;

Ris 15 aryl, heteroaryl, cycloalkyl, or heteroeyclyl:

nis 0, 1, or2; and

misOorl

[0012] In various aspects, the present disclosure provides for compounds of Formulae (IV-

A), (IV-B), or (IV-C):

Fos
Roa /Lg._.
LN 0 Lz\}u o
Ros—< A : )
/N N ) fN N
Rog Rj R, Rog Rg B
Raq Rz E Y : Rz Rz N 2
A Al
R1D R ,of
(IV-A) {(IV-B)

W
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} )\/\/J\\j N
M R, ZN/K?/A\/R
A \/L\ Ry
(Iv-Cy

or a pharmaceutically acceptable salt thercof, wherem:

Ly, B2, bs, Ly, and A are each independently CH or N

R; is hydrogen, cvano, halo, Cie alkyl, Cr6 alkoxy, ~CEOINRH R,
—(CH)CE0MNR )Ry, CFs, —OCF;, or =S(=0)Ru:

gis0, 1,2, 3, 0r4;

Ry 18 hydrogen or Ci; alkyl, i alkoxy, or -N{R ;R4

Ry 1s hydrogen, halo, Cy¢ alkoxy, or Cy alkvl;

Ra 18 hydrogen, hydroxyl, halo, Ci4 alkyl, or C alkoxy;

R;; and Ry, are each independently hvdrogen, halo, cvano, Ty alkvl, Cy alkoxy,
CF;, ~OCF;, or -S=0)R,;

Roj 18 hydrogen, —-N(R3)(Ry4), Cig alkyl, Ci alkoxy, is absent if Ly 1s N, or Byz and
Ryy taken together with the atoms to which they are attached join together to form
a heterocyelyl, heteroaryl, or cycloalkyl;

Ryg 18 hydrogen, -N({R3)(Ry4). Ci alkyl, €, alkoxy, -(Cy6 alkoxy){heterocyclvi),
heterocyelvl, or Ry and Rag taken together with the atoms to which they are
attached join together to form a heterocyelvl, heteroarvl, or cyveloalkyi;

Rye 18 hydrogen, hetercarvl, heterocyelyl, ~N(R ¥Ry}, or ~8(=01Ry;;

Ry; and Ry4 are each independently hydrogen, Ci6 alkyl, cycloalkvl, aryl,
heterocyvelyvl, heteroaryl, hydroxvalkyl, alkvlamine, —=N{RisR 6}, or —=5(=0}:Ry0;

Rys 18 hydrogen, Cre alkyl, or Ci alkoxy; and

Ris and Ryg are cach independently hydrogen, Cie alkyl i altkoxy, cycloalkyl, aryl,
heterocvelvl, heteroarvi, hydroxyalkyl, or alkylaming.

[0013] In various aspects, the present disclosure provides for compounds of Formula (V)
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(V3
or a pharmaceutically acceptable salt thercof, wherein:
718 N or O, wherein Rsp 18 absent if L7 18 O

AisCHorN;

R; i1s hydrogen, cvane, halo, Cig alkyl, Cre alkoxy, ~CEOINRHR ),
—~{CH ) CEMNR )R ), CFy, —OCF, or —=S(=0)R0;

qis0,1,2,3 ord4;

Rye 18 hydrogen or (¢ altkyl, Cs alkoxy, or ~N{R R4

R, 15 hydrogen, halo, Cy¢ alkoxy, or Cy4 alkyl;

Rs1s halo, C¢ alkyl, or Ci4 alkoxy;

Ry, and Ry; are each independently hydrogen, halo, cyano, Ci alkyl, €6 alkoxy,
CF;, ~OCF;, or ~S(=0%Ra;

Ry and Rag are cach independently hydrogen, Cis alkyl, Cig alkoxy, hydroxyalkyl,
heteroaryl, heterocvelvl, —=N{R15R 15}, “C{=0)Rys, —RszTU{=0)Ry7, or Ryo and Rz
taken together with the atoms to which they are attached join together to form a
heteroaryl or beterocyelyl, whereim Ry is absent if Ly 15 O

Rys and Ry7 are each independently hvdrogen, Cis alkyl, cvcloalkvl, arvi,
heterocyelyl, heteroarvl, hydroxvalkyl, ~N{RsR ), or —=S{=0} R4,

Rug is alkvl or is absent;

Ray 18 hydrogen, Cy.s alkyl, or Ci6 alkoxy;

Ry and Ry, are each mdependently hvdrogen, C alkyl, cvcloalkyl, arvi,
heterooyelvl, hetercaryl, hydroxvalkyl, alkylaming, ~N{RsR ), or —S(=0}Rag;

Rys and Ryg are each independently hydrogen, Cig alkyl cycloalkyl, aryl,
heterocvelyl, heteroaryl, hydroxyalkyl, or alkyviamino; and

visOori.

[0014] in various aspects, the present disclosure provides for compounds of Formulae (VI-A)
or {(Vi-B):
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(VI-A) (VI-B)

or a pharmaceutically acceptable salt thereof, wherein:

L3, Lys, Lis, and A are cach independently CH or N;

R; 15 hydrogen, cvano, halo, Cis alkvl, T alkoxy, ~C(=0N{R R4},
—(CHCEOMNR 3R, CF3, —OCF;, or =S(=0nRue;

gis0, 1,2, 3, 0r4;

Rye 18 hydrogen or Ci alkvl, i alkoxy, or =N{R 5 {R4);

Ry 18 hydrogen, halo, C,.¢ alkoxy, or C¢ alkvl;

R; is halo, Ci alkyl, or Ci5 alkoxy;

Ry; and Ry, are cach independently hydrogen, halo, cvano, (¢ alkyl, Ci alkoxy,
CFs, —OCF, or —S(=0)R0;

Ris 18 hvdrogen, Cig alkvl, Cis alkoxy, eveloalkyl, hyvdroxvi, hyvdroxyalkyl, aryl,
heterocvelyl, heteroarvl, alkylamine, CFs, ~OCF;, -5(=0):Ry0, or ~N{RisR6}:

Ras is hydrogen, Ch.s alkyl, or Cis alkoxy;

Rag 18 hydrogen, Cre alkyl, Ci alkoxy, —=N(R, 3R ¢}, heterocyelvl, or heteroaryl;

Ri; and Ry4 are each independently hvdrogen, Ci alkyl, cvcloalkyl, aryl,
heterooyelyl, hetercaryl, hydroxyalkyl, alkylaming, ~N(R;5R 4}, or ~S{(=0):Roq;
and

Rs5 and R are each independently hydrogen, Cy alkyl, Ty alkoxy, cyvcloalkyl, arvl,
heterocyelvl, heteroarvl, hydroxvalkyl, or altkyviamino.

[0015] in various aspects, the present disclosure provides for compounds of Foromula (VI-3):

R O

|
HN
L)
R R#

or a pharmaceutically acceptable salt thereof, wherein:
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R' is H, -CN, halogen, C;-Cy straight or branched alkvl, -0-(Cs-Cs eycloalkyl),
~0-{C,-Cy straight or branched alkyl} wherein:
the C5-Cs cycloalkyl optionally includes an oxygen or nitrogen heteroatom; and
when R is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R’ is independently H, halogen or €1-Cy straight or branched atkyl;
R’ isH, -OH, or halogen;
R is cyclobutyl, azetidin-1-v1, or cyclopropyl;
R¥isH, halogen, or C,-C; alkyl;
R is ~CO)-R™ -COWNHR™, -CO)-0-R™ or S(0)RY: and
R s €1-Cy straight or branched alkvl, cycloalkyl, heterocyelyl, aryi or heteroaryl.
[0016] In some aspects of Formula (VI-J), R is H or halogen.
[0017] In some aspects of Formula (VI-1), R’ is halogen, ~CN or C-C; haloalkyl.
[0018] In some aspests of Formula (VI-)), R™ is C,-C; alkyl.
[0019] In some aspects of Formula (VI-D), R™ is cyclobutyl and R is
C1-C, alkyl
[0020] fn some aspects of Formuia (VI-3), R* is cyclobutyl.
[0021] Tn some aspects of Formula (VE-D), R isHor F.
[0022] In some aspects of Formula (VI-J), R" is ~CN.
[0023] In some aspests of Formula (VI-§), R is ~CFs.
[0024] In some aspests of Formula (VI-)), R™ is H, methyl or ethyl.
[0025] In some aspects of Formula (VE-J), R7 is H.
[0026] In some aspects of Formula (VI-J3, R is methyl.
[0027] In some aspects of Formula (VE-I). R* is -C(O)-NHR'.
[0028] In some aspects of Formula (VI-I), R*! is isopropyl, isobutyl, (R)-3-
tetrahvdrofuranyl, (8)-3-tetrahydrofuranyl, (R)-(tetrahvdrofuran-2-viymethyl, (8)-
(tetrahydrofuran-2-viimethyl, (R}- tetrahydro-2H-pyran-3-yl or (Si-tetrahydro-2H-pyran-3-yL
[0029] In some aspects of Formula (VI-5), R™ is (R)-(tetrahydrofuran-2-vmethyl or (S)-
(tetrahydrofuran-2-vDmethyl.
[0030] In some aspects of Formula (VI-]), R'is~CN, each R is hydrogen, R’ isHeor F, RY
is (3-Cy cveloalkyl, R is H, R™ is -C{O)-NHR™ where R is isopropyl, isobutyl, (R)-3-
tetrabydrofuranyl, (8)-3-tctrahvdrofuranvi, (R)-(tetrahydrofuran-2-vimethvl, {§)-
{(tetrahvdrofuran-2-yhmethy], (R)-tetrahvdro-2H-pyran-3-vl, or (8)-tetrahvdro-2H-pyran-3-yl.
[0031] In some aspests of Formula (VI-), R is -C(0)-0- R™"
9
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[0032] In some aspects of Formula (VE-I), R is isopropyl, isobutyl, (R)-3-
tetrabydrofuranyl, (83-3-tetrahvdrofuranyl, (R)-(tetrahydrofuran-2-yDmethyi {5)-
{(tetrabydrofuran-Z-yUmethyl, (R)-tetrahydro-2H-pyran-3-vl, or (8)-tetrahydro-2H-pyran-3-vl.
[0033] Tn some aspects of Formula (VE-J), R' is —-CN, cach R is H. R is Hor F, R is C5-C4
eycloalkyl, R is H, R” is -C(0)-0-R™" where R™ is isopropyl isobutyl, (R)-3-
tetrahvdrofuranyl, (8)-3-tetrabhvdrofuranyl, (R)-(ietrahydrcfuran-2-viimethyl, (8)-
(tetrahydrofuran-2-vhmethyl, (R)- tetrahvdro-2H-pyran-3-vi, or {8)-tetrahvdro-2H-pyran-3-
vl

[0034] i some aspects of Formula (VI-1). R is (R)-3-tetrahydrofuranyl or (8)-3-
tetrabvdrofuranyl,

[0035] in some aspects of Formula (VI-I}, compounds have a Formula sclecied from the

group consisting of’

5 Q\N 5
3
HN. O o HN\?//O o
N F
D
"\N s
N
N
N

1
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[0036] In various aspects, the present disclosure provides for compounds of Formulae (VH-

A} or (VH-B):

Ry,
0 Ra
RE
Rag’Nﬁ'\N
i R3 oy
Roy & Ras i =y 2
A
\V/\R1 or
(VII-A) (VII-B)

or a pharmaceutically acceptable salt thercot, wheremn:

Ligia Cor N, wherein Ry 15 absent if Lig 18 N

L7, bis, and A are cach independently CHor N

R, is hydrogen, cyano, halo, Cy6 alkyl, Cr¢ alkoxy, ~C(=0N{R 5} R4},
—(CHyCEONR YR ), CF;, —OCF:, or -S(=0)R.0;

qis0,1,2,3 or4;

Rag 18 hydrogen or {1 atkyl, Cis alkoxy, or ~N{R 3 Rig);

Ry 18 hydrogen, halo, Cy4 alkoxy, or Cy4 alkyl;

R; is hydrogen, hydroxyl, halo, (¢ alkyl, or €6 alkoxry;

Ry and Ry; are each independently hydrogen, halo, cyvano, Ci alkyl, O alkoxy,
CF;, —OCF;, or —S(=0)Ray;

Ry, Ry, and Rys are each mdependently hvdrogen, C 4 alkyi, Ci alkoxy,
~S(=0), R0, ~C=MR, hydroxvalkyl, hvdroxyl, ~N{R ;R 4}, or Ry; and Ry, taken
together with the atoms to which they are attached join together to forma
heteroarvi or heterocyelyl;

Ry 15 hydrogen, Ci.s alkyl, Cis alkoxy, =S{=0)1Rq0, —C(=0)R, hvdroxvalkyi,
hydroxyl, ~N{R 3R}, Ry 13 absent if Ly 18 N, or Ry and Ry taken together with
the atoms to which they are attached join together to form a heteroary! or
heterocyelvl,

R is hydrogen, Cy. alkyl, cycloalkyl, arvl, heterocvelyl, heteroaryl, hydroxyalkyl,
-N{R5R6), or ~S{=0}Ro0;

Rso 18 hydrogen, 4 alkyl, or Cy6 alkoxy;

il
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R;5 and R4 are each independently hydrogen, C;4 alkyl, cvcloalkyl, arvl,
heterocyelyl, heteroaryl, hydroxvalkyl, alkylamine, ~N{RsRyg}, or ~5{=0};Ry0;
and

Ris and Ry¢ are each mdependently hvdrogen, Cie alkyl, cyvcloalkyl, arvi,
heterocyelvl, hetercaryl, hyvdroxyalkyl, or alkylamino.

[0037] In varicus aspects, the present disclosure provides for compounds of Formulae {(VHI-
A}, (VHI-B), or (VIH-C):
O

Ry
IIL

\f‘ 19 G
Rag” Nﬁ“
Ry R?_?_I "
R,y )
(VHI-A)
Fas N

S

ria
Rag” ;@(L N R
3
R
R R 2

R
(VIH-C)
or a pharmaceutically acceptable salt thercot, wherem:
Lis and A are each independently CH or N;
R; i1s hydrogen, cvane, halo, Cig alkyl, Cre alkoxy, ~CEOINRHR ),
—{CH)CEOINR R, CFs, —-OCF,, o1 -SE0RRw0;
gis0,1,2,3, 0r4;
Rye 18 hydrogen or (¢ altkyl, Cs alkoxy, or ~N{R R4
R, 15 hydrogen, halo, Cy¢ alkoxy, or Cy4 alkyl;
Rs 18 hydrogen, hydroxyl, halo, C,¢ alkvl, or Ci¢ alkoxy;
Ry, and Ry; are each independently hydrogen, halo, cyano, Ci alkyl, €6 alkoxy,
CF;, ~OCF;, or ~S(=0%Ra;

Rag 18 hydrogen, Cy.¢ alkyl, or Ci6 alkoxy;
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Ryq and Rys are each independently hydrogen, Ci5 alkyl, Ty ¢ alkoxy, cvcloalkyl,
hydroxyalkyl, arvl, heterocyelvl, heteroaryl, alkvlamine, ~S{(=0LRy,, ~CHEOIR,
or —-N{R1:Ry4); and

Ryz and R4 are each mdependently hvdrogen, Cie alkyl, cvcloalkyl, arvi,
heterooyelvl, hetercaryl, hydroxvalkyl, alkylaming, ~N{RsR ), or —S(=0}Rag;
and

Rys and R are cach independently hyvdrogen, Ci.s alkyl, evcloalkvl, arvi,
heterocyelvl, heteroarvl, hydroxvalkyl, or altkyviamino.

[0038] in various aspects, compounds of Formula (1X) are provided:

L
9\24‘_{
N

H

R? 1X)
or a pharmaceutically acceptable salt thercof, wherem:
R'is H, -CN, halogen, C;-Cy straight or branched alkyl, -0<{(Cs-Cs eycloalkyl),
-0-(C,-Cy straight or branched alkyl} wherein:
C4-Cs cyeloalkyl optionally includes an oxvgen or nitrogen heteroatom; and
when R’ is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R” is independently hydrogen, halogen or C;-Cy straight or branched alkyl:
R is H, -OH, or halogen;
R* is H, halogen, C-Cy straight or branched alkyl, C5-Cs cycloalkyl wherein the Cs-
{5 eycloalkyl optionally includes an oxygen or nitrogen heteroatony;
R* is H, halogen, or C1-C, alkyl;
R* is H, C,-C; straight or branched alkyl, -(C,-Cy alkyh)-OH
~(Cy~Cy alkyl}-O-(Cs-Cs oycloalkyl), or
(- alkyl}-O-{C -y straight or branched alkyl} wherein:
tisOor i;
the (5-Cs cveloalky! optionally meludes an oxygen or mitrogen hetercatom,

L'is CRP or N;

13
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LisCHorN;
at least one of L' or L is N; and
R™ is H or C,-C straight or branched alkyl.
[0039] Tn some aspeets of Formula (IX), R* is C;-Cy straight or branched alkyl or
“{C1-Cyq alkyDye-0-(C1-Cy straight or branched alkvly whereintis Oor 1.
[0040] In some aspects of Formula (IX), R” is halogen, C-Cy straight or branched alkyl, Cs-
s eycloalkvl wherein the C3-Cs cveloalky! optionally includes an oxygen or nitrogen
heteroatom, —S(0),(C,-Cy straight or branched alkyl) wheremuis O or 2, or
~5{0)-{ T5-Cs cveloalkyly whereinu is O or 2;
[0041] fn some aspects of Formula (1X), R’ is H or halogen.
[0042] Tn some aspects of Formula (IX), R is halogen, —<CN or C,-C; haloalkyl.
[0043] In some aspects of Formula (IX), both L' and L” are N,
[0044] In some aspests of Formula (IX), R™ is C,-C; alkyl or C5-Cs cycloalkyl and R” is
C-Cy alkyl.
[0045] In some aspects of Formula (IX), R™ is Ca-Cs eycloalkyl and R™ is C-Cz alkyl.
[0046] In some aspects of Formula (IX), R* is «(C1-Cs alkyD3-0-(C1-C alkyly wherein 113 0
or L.
[0047] T some aspects of Formula (IX), R is C5-Cs eveloalkyl, R™ is C1-C; alkyl and R™ is
Ci-C, alkyl.
[0048] In some aspests of Formula (IX), R is cyclobutyl, R* is C;-C; alkyt and R™ is €-C,
alkyl.
[0049] In some aspects of Formula (IX), R” is cyclobutyl.
[0050] In some aspects of Formula (IX), R7 isHor F.
[0051] in some aspects of Formula (1X, R'is ~-CN.
[0052] Tn some aspects of Formula (IX), R' is —CFa.
[0053] In some aspects of Formula (IX), R* is H, methvl or ethyl.
[0054] In some aspests of Formula (IX), R is H.
[0055] In some aspects of Formula (IX), R is methyl.
[0056] In some aspects of Formula (IX), R'is —CN, each R7is H, R is Hor F, R™ is
“3-Cy cyeloalkyl, R is methyl, L' and L are N, and R™ is methyl, ethyl, hydroxymethyl,
methoxymethvl, Z-methoxyethvi.
[0057] Tn some aspects of Formula (IX), R'is —-CN, cach R is H. R is Hor F, R is

C5-Cy eycloalkyvl, R is methyl, L' and L are N, and R*" is methoxy or ethoxy.

14



WO 2016/149271 PCT/US2016/022471

[0058] In some aspects of Formula (IX), R'is ~CN, each R7is H. R is Hor F, R" is

C5-Cy cycloalkyl, R is methyl, L' is CH, L? is N, and R*" is methyl, ethyl, hydroxymethyl,
methoxymethyl, or 2-methoxyethyh

[0059] Tn some aspects of Formula (IX), R'is -CN, cach R* is H. R™ is Hor F, R is

C3-Cy eycloalkyvl, R is methvl, L' is N, LY is CH, and R*" is methyl, ethvl, hydroxymethyl,
methoxymethyl, or Z-methoxyethyl

[0060] in some aspects of Formula (IX), compounds have a Formula selected from the group

consisting of

- N—p

X

or a pharmaceutically acceptable salt thercof, wherein:

R} is H, -CN, halogen, C,-Cy straight or branched alkyl, -0-(C+-Cs cycloalkyl),
~0-{C-C, straight or branched alkyl} wherein:
the 3-Cs cveloalkyl optionally includes an oxygen or mitrogen heteroatom; and
when R} is not H. -CN or halogen, it is optionally substituted with one or more
halogens;
cach R? is independently hydrogen, halogen or C1-C; straight or branched alkyl;

R is H. -OH or halogen:

]
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L is C(R™),, O or NR™;
cach R” is independently H. ~OH. -CN, ~0((5-Cs cveloalkyl). -0~C;-Cy straight or
branched atkyl). or -C(O-NR™Y), wherein:
tisorl, and
the Cs-Cs cycloalkyl optionally includes an oxyvegen or nitrogen heteroatom;
cach B™ is independently H, ~C{O}-0-(C;-Cy straight or branched atkyl},
—C(O)-0-{Cs-Cs cyelic alkvly, ~Cs~Cs cyclic alkyl optionally containing an oxygen or
nitrogen heteroatom, ~C(O)-N{R™),, €,-Cy straight or branched alkyl wherein:
tisOorl, and
the C4-Cs cveloalkyl optionally includes an oxygen or nitrogen heteroatom;
nis 1, 2o0r3;
mis iorZ:
R* is H, halogen, C,-Cy straight or branched alkyl, Cs-Cs eycloalkyl wherein the C3-Cs
cycloalkvl optionally mchudes an oxvgen or nitrogen heteroatom
R* is H, halogen, C-C; alkyl;
cach R™ is independently ~OH, -CN, halogen, C-Cy straight or branched alkyl,
~(Cy-Cy alky D O-{C5~Cs cveloalkyly, (C-Cy alky)-O-(C,-Cy straight or branched
alkyl), ~C(ON-0-(C1-C4 alkyh), or -C(ONR™), wherein:
tisfor i and
the Cs-U5 cycloalkyl optionally mcludes an oxygen or nitrogen hetercatom;
sis 0, Lor2;
cach R®" and R°" is independently H or C-Cy straight or branched alkyl: and
wherein two of R, R, R, R™" and R* optionally join to form a ring wherein the two
of E{%, Rﬁo, RSG, R and R™ may be two R%, two R(“O, two RSO, two R or two R*.
[0062] Tn some aspects of Formula (X), R*! is halogen, €1-C; straight or branched alkyl or
Cs-Cs cycloalkyl.
[0063] In some aspects of Formula (X), R is H or halogen.
[0064] In some aspests of Formula (X), R’ is =CN or C1-C5 haloalkyl.
[0065] In some aspects of Formula (X), R isHor F.
[0066] In some aspects of Formula (X), R' is ~CN.
[0067] in some aspects of Formula (X). R' is ~CF.
[0068] in scme aspects of Formula (X)), nis 1.
[0069] In some aspects of Formula (X)), nis 2.

[0070] In some aspects of Formula{X), mis 1

16
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[0071] In some aspects of Formula (X}, mis 2.

[0072] in seme aspects of Formula (X}, R?! is C1-C; alkvl or Cz-Cs cycloatkyl and R™ is ;-
C; alkyl.

[0073] Tn some aspects of Formula (X), R*! is C:-Cs eveloalkyl and R™ is €1-C) alkyl.
[0074] In some aspects of Formula (X), nis 2, mis 1, L” is -N-C{0)-0~(C:-C; alkyl).
[0075] In some aspects of Formula (X), L’ is NR™; R™ is C,-C; alkyl; R™ is cyclobutyl; R
is H or methyl; RUsH R is-CN;mis?andnis Lor 2.

[0076] In some aspects of Formula (X). nis 2, mis 1, L7 is G and s is 0.

[0077] in some aspects of Formula (X). R is H, methyl or ethyl.

[0078] fn some aspects of Formula (X). R* is methyl.

[0079] Tn some aspects of Formula (X), R is H.

[0080] In some aspects of Formula (X), R' is ~ON, cach R is H. R7 is Hor F, R* is (-,
eycloalkyl, R* is methyl, nis 2 and L’ is NR™ where R is methyl or cthyl.

[0081] In some aspects of Formula (X), R) is <CN, cach R7is H, R is Hor F, R*' is C3-C
cvcloalkyl, R™ is methyl, nis 2 and L' is O

[0082] In some aspects of Formula (X)), the compound has a Formula selected from the group

consisting of:

¥y and

(XD

or a pharmaceutically acceptable salt thereof, wherein:

17
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R' is H, -CN, halogen, C;-Cy straight or branched alkvl, -0-(Cs-Cs eycloalkyl),
~0-{C,-Cy straight or branched alkyl} wherein:
the C5-Cs cycloalkyl optionally includes an oxygen or nitrogen heteroatom; and
when R is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R’ is independently H, halogen or €1-Cy straight or branched atkyl;
R’ isH, -OH, or halogen;
R is cyclobutyl, azetidin-1-v1, or cyclopropyl;
R¥isH, halogen, C-(; alkyl and
R¥is €-Cy atkyl or C-0-C, or G alkyl).
[0084] Tn some aspects of Formula (X1, R’ is H or halogen.
[0085] In some aspects of Formula (XI), R is halogen, ~ON or C;-C; haloalkyl.
[0086] in some aspects of Formula (X1}, R is (5-Cy cveloalkyl and R is ()-C, alkeyl,
[0087] In some aspects of Formula (XI), R” is cyclobutyl and R* is €1-C; alkyl.
[0088] In some aspects of Formula (X, R” is cyclobutyl.
[0089] In some aspects of Formula (XTI, RisHor F.
[0090] fn some aspects of Formula (X1, R' is —CN.
[0091] Tn some aspects of Formula (X1), R' is —CFa.
[0092] In some aspects of Formula (XI), R* is H, methyl or cthyl.
[0093] In some aspests of Formula (XI), R is H.
[0094] In some aspects of Formula (X, R is methyl.
[0095] In some aspects of Formula (XI), R is —-CN, each R7is H, R is Hor F, R* is
cyeclobutyl, R™ is methyl and R™' is methy! or ethyl.
[0096] in scme aspects of Formula (X1}, the compound has a Formula selected from the

group consisting of’

O O
goee ‘
H
-
>

o~y
N and

[0097] In varicus aspects, the present disclosure provides pharmaceutical compositions
comprising any one of the compounds of Formulae (1), (IH, (), (IV), (V). (VL1 (VID,

(VIID), (IX), (X} or (X1} and a pharmaceutically acceptable carrier, excipient, or diluent.

13
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[0098] In vartous aspects, the present disclosure provides methods of treating a condition
characterized by disregulation of a fatty acid synthase function in a subject, the method
comprising administering to the subject in need of such treatment an effective amount of a
compound of any one of the Formulae (1), (IE), (111, (IV), (V), (VI), (VI}, (VHI), (IX), (Xj or
(X1). In various aspects, the condition characterized by disregulation of the fatty acid
synthase function is a viral infection or cancer. In various aspects, the viral mfection is
treated using a compound of any one of the Formulae (I}, (1), (L), GV), (V) (VD), (VID,
(VIID, (IX), (X) or (X1} in combination with one or more additional antiviral treatments. In
various aspects the cancer is treated using a compound of any one of the Formulae {1}, (3},
(H1), (4V), (V) (VD (VID, (VID, (X)), (X) or (X1} in combination with one or more
additional cancer treatments. In various aspects, the viral infection is hepatitis C.
[0099] In various aspects, the present disclosure provides methods of treating cancerina
subject, the method comprising administering to the subject in need of such treatment an
cffective amount of a compound of any one of the Formulae (1), (ID, (1), V), (V). (V1),
(VIL, (VIID, (IX), (X) or (X1).
[00100] In various aspects, the present disclosure provides methods of treating a
condition characterized by disregulation of a fatty acid svnthase pathway in a subject, the
method comprising admmistering to the subject m need of such treatment an effective
amount of:

(i} a first therapeutic agent, wherein the first therapeutic agent is compound of
Formula (IX):

1

m~
» ‘</ 12 0

(1)
or a pharmaceutically acceptable salt thereof, wherem:

R'is H, -CN, halogen, Ci-Cy straight or branched alkvl, -0~(Cs-Cs cyeloalkyl),
-0-(C,-Cy straight or branched alkyl} wherein:

C4-Cs cycloalkyl optionally includes an oxygen or nitrogen heteroatom: and

1o
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when R is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R” is independently hydrogen, halogen or C;-Cy straight or branched alkyl:
R is H, -OH, or halogen;
R* is H, halogen, C-Cy straight or branched alkyl, C5-Cs cycloalkyl wherein the
{3-Cs cveloalkyl optionally includes an oxygen or nitrogen hetersatom;
R*? s H, halogen, or C;-C; alkyl;
R is H, -0, straight or branched alkyl, (C,-Cy alkyh)-OH
i~y alkyl}-O-(C5-C5 eycloalkyl), or
~(C;-Cy alkyly~0~(C-Cy straight or branched alkyl) wherein:
tisOor i;
the (5-Cs cveloalky! optionally meludes an oxygen or mitrogen hetercatom,
L'is CRP or N;
1?isCHor N;
at least one of L or LY is N; and

R™ is H or C;-Cy straight or branched alkyl; and
(1) a second therapeutic agent.

[00101] In various aspects, the present disclosure provides a compound of any one of
the Formuldae (I}, (1), (D). 4V), (V), (VD (VI (VID, (X, O or (XI) for use in treating a
condition characterized by disregulation of a fatty acid synthase function m a subject. In
various aspects the condition charactenized by disregulation of the fatty acid synthase
function is a viral infection or cancer. In various aspects, the viral infection is treated using a
compound of any one of the Formulae (1), (IE), (111, (IV), (V), (VI), (VI}, (VHI), (IX), (Xj or
(X1} in combination with one or more additional antiviral treatments. In vanous aspects, the
cancer is treated using a compound of any one of the Formulae (1), (1), {HH), (0V), {V), (VL.
(VID, (VIID, (X}, (X) or (XI) in combination with one or more additional cancer treatments.
In various aspects, the viral infection is hepatitis C.
[00102] In various aspects, the present disclosure provides a compound of any one of
the Formulae (1), (), (1), 4V), (V), (VD, (VID), (VIID, (X)), (&) or (X1} for use in treating
cancer 1n a subject.
[00103] In various aspects, the present disclosure provides

(i} a first therapeutic agent, wherein the first therapeutic agent is compound of

Formula (IX):
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{1X)

or a pharmaceutically acceptable salt thercof, wherem:

R'is H, -CN, halogen, C,-Cy straight or branched alkvl, -0~(Cs-Cs cyveloalkyl),
~0-¢C-Cy straight or branched alkyl} wherein:
5-Cs cveloalky! optionally includes an oxygen or nitrogen heteroatom; and
when R’ is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R* is independently hydrogen, halogen or C;-Cy straight or branched alkyl;
R is H, -OH. or halogen;
R* is H, halogen, C,-C, straight or branched alkyl, C5-Cs eycloalkyl wherein the
3-Cs cveloalkyl optionally includes an oxygen or nitrogen heteroatom;
R is H, halogen, or £1-C; alkyi;
R is H, C,-C; straight or branched alkyl, (C,-Cy alkyh-OH
~{Ci~Cyq alkyD)-0-(Cs-Cs cycloalkyt), or
~(Ci~Cq alkyly-O-(Cy-Cy straight or branched alkyvl} wherein:
tistori;
the Cs-Cs cvcloalkyl optionally includes an oxvgen or nitrogen heteroatom;
L'is CR¥ or N;
L?is CHor N;
at least one of L' or L7 is N; and

R is H or C;-C; straight or branched alkvl; and
{11} a second therapeutic agent;

for use n treating a condition characterized by disregulation of a fativ acid synthase function

in a subject.
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[00104] In various aspects, the present disclosure provides the use of a compound of
any one of the Formulae (1), (], (HL}), V), (V). (VH, (VI (VHD, X)), (X or (X in the
treatment of a condition characterized by disregulation of a fatty acid synthase function in a
subject. In various aspects, the condition characterized by disregulation of the fatty acid
synthase function is a viral infection or cancer. In various aspects the viral imfection 1s
treated using a compound of any one of the Formulae (1), (1), (1), V), (V) (VI), (VII},
(VID, (X)), (X) or (X1} in combmation with one or more additional antiviral treatments. In
various aspects, the cancer 1s treated using a compound of any one of the Formudae (B, (1B,
(HD), (4V), (V), (VL. (VID, (VL. (X, (X) or (XI} n combination with one or more
additional cancer treatments. In various aspects, the viral infection 1s hepatitis C.
[00105] In various aspects, the present disclosure provides the use of a compound of
any one of the Formulae (1), (H}, (HI), (IV), (V), (VI (VID), (VII}, IX), (X) or (XD m the
treatment of cancer in a subject.
[00106] In various aspects, the present disclosure provides the use of

(1) a first therapeutic agent, wherein the first therapeutic agent 1s compound of

Formula (IX}:

4

\i_z G

L

R? (IX)
or a pharmaceutically acceptable salt thereof, wherein:

R'is H, -CN. halogen, C;-Cy straight or branched alkyl, -0-(Cs-Cs cycloalkyl),
-0-(C,-C, straight or branched alkyl) wherem:
C3-Cs eycloalkyl optionally includes an oxvgen or nitrogen heteroatom; and
when R} is not H. -CN or halogen, it is optionally substituted with one or more
halogens;
cach R? is independently hydrogen, halogen or C1-Cy straight or branched alkyl;

R’ is H, -OH, or halogen;

o]
e
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R* is H. halogen, C,-C, straight or branched alkyl, C5-Cs eycloalkyl wherein the
C5-Cs eycloalky! optionally includes an oxygen or nitrogen heteroatom;
R™ is H, halogen, or €;-C, alkyl;
R*™ is H, C1-Cy straight or branched alkyl, <(C-C, alkyl)-OH.
A C1-Cy alkyDy-0(C5-Cs eveloalkyly, or
~{-Cyq alkyDy-0-{C-Cy straight or branched alkyl) wherein:
tisOorl;
the C3-Cs eycloalkyl optionally includes an oxygen or nitrogen heteroatom;
L is CR¥ or N;
Lis CHor N;
at least one of L' or L7 is N: and

R* is Hor C;-Cy strai ght or branched alkyl; and
(i1} a second therapeutic agent;

in the treatment of a condition characterized by disregulation of a fatty acid syathase function

in a subject.

[00107] In various aspects, the present disclosure provides the a compound of any one
of the Formulae (D), (IL), (3D, (AV), (V), (VD) (VID. (VID), (IX), (X or (X1} for use in the
manufacture of a medicament for treating of a condition characterized by disregulation of a
fatty acid synthase function in a subject. In various aspects, the condition characterized by
disregulation of the fatty acid synthase function 1s a viral infection or cancer. In various
aspects, the viral infection is treated using a compound of anv one of the Formulac (I, (D),
(1), (AV), (V), (VD, (VID, (VIID), X)), (X} or (XTI} in combination with one or more
additional antiviral treatments. In various aspects, the cancer 1s treated using a compound of
any one of the Formulae (1), (i), (HD), V), (V). (VD) (VID, (VIID, (X)), (X) or (XEyin
combination with one or more additional cancer treatments. In various aspects, the viral
infection is hepatitis C.
[00108] In various aspects, the present disclosure provides a compound of any one of
the Formulae (1), (D), (11), (IV), (V), (VD (VID), (VIID, (IX), (X) or (X1) for use in the
manutacture of a medicament for treating cancer in a subject.
[00109] In various aspects, the present disclosure provides

(i} a first therapeutic agent, wherein the first therapeutic agent is compound of

Formula (IX):

)
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{1X)

or a pharmaceutically acceptable salt thercof, wherem:

R'is H, -CN, halogen, C,-Cy straight or branched alkyl, -0-(Cs-Cs eycloalkyl),
~0-¢C-Cy straight or branched alkyl} wherein:
5-Cs cveloalky! optionally includes an oxygen or nitrogen heteroatom; and
when R’ is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R” is independently hydrogen, halogen or C;-Cy straight or branched alkyl;
R is H, -OH. or halogen;
R* is H, halogen, C,-C, straight or branched alkyl, C5-Cs eycloalkyl wherein the
3-Cs cveloalkyl optionally includes an oxygen or nitrogen heteroatom;
R¥7isH, halogen, or C-C; alkyl;
R is H, C,-C; straight or branched alkyl, (C,-Cy alkyh-OH
~{Ci~Cyq alkyD)-0-(Cs-Cs cycloalkyt), or
~(Ci~Cq alkyly-O-(Cy-Cy straight or branched alkyvl} wherein:
tistori;
the Cs-Cs cvcloalkyl optionally includes an oxvgen or nitrogen heteroatom;
L'is CR¥ or N;
L?is CHor N;
at least one of L' or L7 is N; and

R is H or C;-C; straight or branched alkvl; and
{11} a second therapeutic agent;

for use i the manufacture of a medicament for treating a condition characterized by

disregulation of a fatty acid synthase function in a subject.
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BRIEF DESCRIPTION OF THE DRAWINGS
[00110] FIG. 1 illustrates a correlation between FASN inhibition and HCV inhibition,

BETAILED BESCRIPTION
[00111] The present disclosure addresses the deficiencies in treating conditions
characterized by disregulation of the FASN function in a subject, such as viral infection,
cancer and metabolic disorders, by providing novel heterocychic modulators of ipid
synthesis.
(G108} In cortain aspects, the present disclosure provides compaositions and methods for
treatment of viral infections. In general, the compositions and methods for treatrent of viral
wnfections are directed toward modulation of the fatty acid synthesis pathway. The fatty acid
synthests pathway is involved in the replication of viruses into the host cells. The present
invention embodies methods for the treatment of viral infection, such as hepatitis C
infections, vellow fever infections, and human rhinovirus infections, or any virus that targets
the fatty acid svnthesis pathway.
(6101} In cortain aspects, the present disclosure provides compositions and methods for the
treatment of cancer. Fatty acid synthase is responsible for conversion of malonvl-CoA into
long-chain faity acids, which is an early reaction in fatty acid biosynthesis. Fatty acid
synthase i1s overexpressed in many cancer cells. Without being bound by any particular
theory, it is hypothesized that inhibition of fatty acid synthase expression or fatty acid
synthase activity selectivity suppresses proliferation and induces ccll death of cancer cells,
with little toxicity towards normal cells.
[0102] Further, the present disclosure provides compounds and methods for modulating host
cell targets that are targeted by viruses. Such modulation of host cell targets can nclude
either activation or inhibition of the host cell targets. Accordingly, compounds that modulate,
i.e., mhibit, the activity of a non-viral protein, i e., a host cell protemn, i.e., components of the
fatty acid synthesis pathway, can be used as antiviral pharmaceutical agents.
Pefinitions
[6103] Chemical moieties referred to as univalent chemical moieties {i.e., altkvl, arvi, eic.)
also encompass structurally permissible multivalent moieties, as understood by those skilled
in the art. For example, while an “alkyl” moiety generally refers tc a monovalent radical (e,
CH:CHy-), in appropriate circumstances an “alkyl” moicty can also refer to a divalent radical

(i.e., ~CH;CH,-, winch 1s equivalent to an “alkylene” group). Similarly, under circumstances
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where a divalent moiety s required, those skilled in the art will understand that the term
“aryl” refers to the corresponding divalent aryiene group.

[6G104] All atoms are understood 1o have their normal number of valences for bond
formation (i.e., 4 for carbon, 3 for N, 2 for G, and 2, 4, or 6 tor S, depending on the atom’s
oxidation state}. On occasion a motety can be defined, for example, as (A)LB, wherein ais 0
or 1. In such instances, when a 15 0 the moiety is B and when a is 1 the moiety 15 AB.

16105] Where a substituent can vary 1 the number of atoms or groups of the same kind (7 e,
atkyl groups can be €, C;, 5, etc.}, the number of repeated atoms or groups can be
represented by a range (i.e., C-Cq alkyl) which includes each and every number in the range
and any and all sub ranges. For example, C,-C; alkyl includes C;, C,, Cs, Cpa, Cra, and Cus
alkvl.

[3106] “Alkanoyl” refers to a carbonyl group with a lower alkyl group as a substituent,
10187} “Alkylaminoe” refers to an amine group substituted by an alkyl group.

[0108] “Alkoxy” refers to an O-atom substituted by an alkyl group as defined herein, for
example, methoxy [—OCHs, a Chalkoxy]. The term “Ci alkoxy™ encompasses € alkoxy, G
atkoxy, Cs alkoxy, Cy alkoxy, Cs alkoxy, Ce alkoxy, and any sub-range thereof.

[3109] “Alkoxycarbony!” refers to a carbonyl group with an alkoxy group as a substituent.
[B316] “Alkyl” “alkenyl,” and “alkynvl,” refer to optionally substituted, straight and
branched chain aliphatic groups having from 1 to 30 carbon atoms, or preferably from 1 to 15
carbon atorns, or more preferably from 1 to 6 carbon atoms. Examples of atkyl groups
include, without limitation, methyl, ethyl, propyl, isopropvl, butyl, rerf-butyl, isobutyl, pentyl,
hexvl, vinyl, allyl, isobutenvl, cthynyl, and propynyl. The term “heteroalkyl™ as used herein
contemplates an alky] with one or more heteroatoms.

3111} “Alkylene” refers to an optionally substituted divalent radical which 1s a branched or
unbranched hvdrocarbon fragment containing the specified number of carbon atoms, and
having two pomts of attachment. An example is propylene [-CH,CH,CH,~, a Cialkylene].
13112} “Amino” refers to the group -NH,.

16113} “Arvi” refers to optionally substituted aromatic groups which have at least one ring
having a conjugated pi electron system and mcludes carboeyclic arvl, and biaryl groups, all of
which can be optionally substituted. Phenyl and naphthyl groups are preferred carbocycelic
aryl groups.

[3114] “Arvalkyl” or “arylalkyl” refer to alkyl-substituted aryl groups. Examples of aralkyl
groups inclade butylphenvl, propviphenyl, ethyviphenyl, methylphenyl, 3,5-dimethyiphenyl,
tert-butyiphenyl.
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[6115] “Carbamoy!” as used herein contemplates a group of the structure C NR™,
where in RY is selected from the group consisting of hydrogen, -OH, € to € alkyl, C; to
Ci7 heteroalkyl, atkenyl, alkynyl, cycloalkyl, heterocycle, aryl, heteroaryl, aralkyl, atkoxy,

alkoxvyearbonyl, alkanovl, carbamovl, sulfonyl, suffonate and sulfonamide.

ﬁ
C.............

3117} “Cycloalkyl” refers to an optionally substituted ring, which can be saturated or

[B116] “Carbonyl” refers to a group of the structure

unsaturated and monocyelic, bicyclic, or tricyclic formed entirely from carbon atoms. An
exaraple of a evcloalkyl group is the cyclopentenyl group (CsHy—), which is a five carbon
{Cs) unsaturated cvcloalkyt group.

[0118] “Heterocycle” refers to an optionally substituted 5- to 7-membered cvcloalkyl ring
system containing 1, 2 or 3 heteroatoms, which can be the same or different, selected from N,
O or S, and optionally containing one double bond.

[3118] “Halogen™ refers to a chloro, bromo, fhuore or 1odo atom radical. The term “halogen”
also contemplates terms “hale” or “halide.”

[0128] “Heteroaton” refers to a non-carbon atom, where boron, mifrogen, oxygen, sulfur and
phosphorus are preferred heteroatoms, with nitrogen, oxygen and sulfur being particularly
preferred heteroatoms in the compounds of the present disclosure.

(6121} “Heteroaryl” refers to optionally substituted aryl groups having from 1 to 9 carbon
atoms and the remainder of the atoms are heteroatoms, and includes those heterocycelic
systems described in “Handbook of Chenustry and Physics,” 49th edition, 1968, R. C. Weast,
editor; The Chemical Rubber Co |, Cleveland, Ohio. See particularly Section €, Rules for
Naming Urganic Compounds, B. Fundamental Heterocyehic Systems. Suitable heteroaryls
mehude thienvl, pyrrvl, furyl, pyndyl, pynmidyl, pvrazinyl, pyrazolvl, oxazolyl, isoxazolyl,
mmidazolyl, thiazolyl, pyranvl, tetrazolvl, pyrrolyl, pyrrolinyl, pynidazimyl, triazolyl, indolvl,
isoindolvl, indolizinyl, benzimidazolvl. quinclyl, isoquinolyl, indazolyl, benzotriazolyvi,
tetrazolopynidazinyl, oxadiazolvl, benzoxazolyl, benzoxadiazolvl, thiadiazolvi,
benzothiazolyl, benzothiadiazolvl, and the like.

13122} An “optionally substituted” moicty can be substituted with from one to four, or preforably
from one to three, or more preferably one or two non-hydrogen substituents. Unless otherwise

specified, when the substituent is on a carbon, 1t 15 selected from the group consisting of -OH,

ey
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-CN, -NQ,, halogen, C; to Cy; alkyl, C to C; heteroalkvl, cycloalkyl, heterocycle, aryl,
heteroaryi, aralkyl, alkoxy, alkoxycarbonyl, atkanoyi, carbamoyl, substituted sulfonyl,
sulfonate, sulfonamide and amino, none of which are further substituted. Unless otherwise
specified, when the substituent is on a mitrogen, 1t is selected from the group consisting of )
to C17 alkyl, Cy to Cyp heteroalkyl, cycloalkyl heterocycle, aryl heteroaryt, aralkyl alkoxy,
alkoxycarbonvl, alkanovl, carbamoyl, sulfonyl, sulfonate and sulfonamide none of which are
further substituted.

[0123] The term “sulfonamide” as used herein contemplates a group having the structure

O

e G RN,

|

o wherein R" is selected from the group consisting of hydrogen, -OH, C, to
Ciz alkvl, C) to Cpp heteroalkyl, alkenyl, alkynyl, cycloalkyl, heterocycele, aryl, heteroaryl,
aralkyl, alkoxy, alkoxycarbonyl, alkanovl, carbamovl, substituted sulfonvl, sulfonate and
sulfonamide.

16124} 'The term “sulfonate” as used hercin contemplates a group having the structure

— 55— R®

G wherein R’ is selected from the group consisting of hydrogen, C1-Cio alkyl,
Cr-Cyp adkenyl, Co-Crp alkynyl, -Cyp alkanoyl, or C1-Cyyp alkoxycarbonyl.
[6125] “Salfonyl” as used herein alone or as part of another group, refers to an 50, group.
The SO» moiety is optionally substituted.
[3126] Compounds of the present disclosure can exist as stereoisomers, wherein asymmetric
or chiral centers are present. Stergoisomers are designated (R) or {5} depending on the
configuration of substituents around the chiral carbon atom. The terms (R) and (S) used
herein are contigurations as defined in IUPAC 1974 Recommendations for Section E,
Fundamental Stereochemistry, Pure Appl. Chem | (1976), 45: 13-30, hereby incorporated by
reference. The present disclosure contemplates various sterecisomers and mixtures thergof
and are specifically included within the scope of the present disclosure. Stereoisomers
chude enantiomers, diastercomers, and mixtures of enantiomers or diastercomers. Individual
stereoisomers of compounds of the present disclosure can be prepared synthetically from
commercially available starting materials which contain asymmetric or chiral centers or by

preparation of racemic maxtures followed by resolution well-known to those of ordinary skill
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in the art, These methods of resolution are exemplified by (1) attachment of a mixtore of
enantiomers to a chiral auxiliary, separation of the resulting mixture of diastercomers by
recrystatlization or chromatography and liberation of the optically pure product from the
auxiliary or (2) direct separation of the mixture of optical enantiomers on chiral
chromatographic cohumns.

10127} Alsc, moieties disclosed herein which exist i multiple tautomeric forms include all
such forms encompassed by a given tautomeric structure.

[0128] Individual atoms in the disclosed compounds may be any sotope of that element.
For example hydrogen may be in the form of deuteriom.

[3129] “Pharmaceutically acceptable” means approved or approvable by a regulatory agency
ot the Federal or state government or listed i the U.S. Pharmacopoeia or other generally
recognized pharmacopoeia for use in animals, and more particularly in humans. It can be
material which is not biologicallv or otherwise undesirable, i.¢.. the material can be
adounistered to an mdividual without causing anv undesirable biclogical effects or
mteracting in a deleterious manner with any of the components of the composition m which it
13 contained.

[3136] The term “pharmaceutically acceptable salt” of a compound means a salf that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of the
parent compound. Such salts include, for example, acid addition salts and base addition salts.
10131} “Actd addition salts” according to the present disclosure, are formed with inorganic
acids such as hvdrochloric acid, hvdrobromic acid, sulfuric acid, nitric acid, phosphoric acid,
and the ike; or formed with organic acids such as acetic acid, propionic acid, hexanoic acid,
cvelopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, suceinic
acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-
hydroxybenzovlbenzoic acid, cmnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1.2-sthancedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzengsulfonic acid, 2-naphthalenesulfonic acid, 4-methyibicyclo-|2.2 2joct-2-eng-1-
carboxvlic acid, glucobeptonic acid, 4,4"-methylencbis-(3-hydroxy-2-ene-~1 ~carboxylic acid},
3-phenyipropionic acid, trimethylacctic acid, tertiary butyvlacetic acid, lanry! sulfuric acid,
gluconic acid, glutamic acid, hvdroxyvnaphthoic acid, salicvlic acid, stearic acid, muconic
acid, and the like.

[3132] “Basc addition salts” according to the present disclosure are formed when an acidic
proton present in the parent compound either s replaced by a metal ion, i.e., an alkali metal
ion, an alkaline carth ion, or an alominum ion; or coordinaies with an organic base.
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Acceptable organic bases include cthanolamine, dicthanolamine, triethanclamine,
tromethamine, N-methylglocamine, and the like. Acceptable inorganic bases include
aluminum hydroxide, calcium bvdroxide, potassium hydroxide, sodium carbonate, sodinm
hydroxide, and the like. It should be understood that a reference to a pharmaceutically
acceptable salt includes the solvent addition forms or erystal forms thereof, particularly
solvates or polymorphs. Solvates contain either stoichiometric or non-stoichiometric amounts
of a solvent, and arc often formed during the process of crystallization. Hydrates are formed
when the solvent is water, or alecholates are formed when the solvent is alcohol. Polvmorphs
include the different crystal packing arrangements of the same clemental composition of
compound. Polvmorphs usually have ditferent X-ray diffraction patiems, infrared spectra,
melting points, density, hardness, crystal shape, optical and elecirical properties, stability, and
solubility. Various factors such as the recrystallization solvent, rate of crystalhization, and
storage temperature can cause a single crystal form to dominate.

3133} The term “treating” includes the administration of the compounds or agents of the
present invention to a subject to prevent or delay, to alleviate, or to arrest or inhibit
development of the symptoms or conditions associated with fatty acid synthase-associated
disorders, i.e., tumor growth associated with cancer. A skilled medical practitioner will know
how to use standard methods to determine whether a patient 1s suffering from a disease
associated with activity of fatty acid synthase, i.e., by examining the patient and deternining
whether the patient is suffering from a disease known to be associated with fatty acid
synthase activity or by assaving for tatty acid synthase levels in blood plasma or tissue of the
individual suspected of suffering from fatty acid svnthase associated disease and comparnng
fatty acid synthase levels in the blood plasma or tissue of the individual suspected of
suffering from a fatty acid synthase associated disease fatty acid synthase levels in the blood
plasma or tissue of a healthy individual. Increased securin levels are mdicative of disease.
Accordingly, the present invention provides, inter alia, methods of administering a compound
of the present invention 1o a subject and determiming fatty acid synthase activity in the
subject. Fatty acid synthase activity in the subject can be determined before and/or after
administration of the compound.

[0134] A “therapeutically effective amount”™ or “pharmaceutically effective amount”
means the amount that, when adminisiered 10 a subject, produces effects for which it is
administered. For example, a “therapeutically effective amount,” when admimistered to a

subject to mhibit fatty acid svnthase activity, is sufficient to whibit fatty acid synthase
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activity. A “therapeutically effective amount,” when admimistered to a subject for treating a
disease, is sufficient to effect treatment for that discase.

[3135] Except when noted, the terms “subjoct” or “patient” are used interchangeably and
refer to mammals such as human patients and non-human primates, as well as expenimental
animals such as rabbits, rats, and mice, and other animals. Accordingly, the term “subject”™ or
“patient” as used herein means any mammalian patient or subject to which the compounds of
the invention can be administered. In an exemplary aspect of the present invention, to identify
subject patients for treatment according to the methods of the mvention, accepted screening
methods are emploved to determine risk factors associated with a targeted or suspected
disease or condition or to determine the status of an existing disease or condition in a subject.
These screening methods mclude, for example, conventional work-ups to determine nisk
factors that are associated with the targeted or suspected disease or condition. These and
other routine methods allow the clinician to select patients in need of therapy using the
methods and formulations of the present invention.

[6136] ¢ detanls of the invention are set forth m the accompanving description below.
Although methods and materials similar or equivalent to those deseribed herein can be nsed
in the practice or testing of the present mvention, iHustrative methods and materials are now
described. Other features, objects, and advantages of the invention will be apparent from the
description and from the claims. In the specification and the appended claims, the singular
forms also include the plural unless the context clearly dictates otherwise. Unless defined
otherwise, all technical and scientific terms used hercin have the same meaning as commonly
understood by one of ordinary skill in the art to which this imnvention belongs.

6137} Throughout this disclosure, various patents, patent applications and publicationg
are referenced. The disclosures of these patents, patent applications and publications in their
entiretics are incorporated mio this disclosure by reference in order to more fully describe the
state of the art as known to those skilled theremn as of the date of this disclosure. This
disclosure will govern in the instance that there 18 any inconsistency between the patents,
patent applications and publications and this disclosure.

01 38] For convenience, certain terms emploved in the specification, examples and
claims are collected here. Unless defined otherwise, all technical and scientific terms used in
this disclosure have the same meanings as commoniy understood by one of ordinary skill in
the art to which this disclosure belongs. The initial definition provided for a group or term
provided in this disclosure applies to that group or term throughout the present disclosure
individually or as part of another group, unless otherwise indicated.
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FASH Pathway Modulators

[B3139] One aspect of the present disclosure includes a method of mnhibiting viral infection
or treating cancer by contacting a cell with an agent that modulates the fatty acid svnthesis
pathway. This method of mhibiting viral infection or treating cancer can be performed in
vifro by contacting virally infected/cancerous cells with an agent that modulates the fatty acid
synthesis pathway, or in vive by administering an agent that modulates the faity acid
synthesis pathway to a subject infected with a virus/having cancer. In one aspect, an agent
can be an inhibitor of the fatty acid synthesis pathway.

G140] Examples of intubitors of the fatty acid synthesis pathway that can be used m the
methods and compositions of the present disclosure are described below.

Compounds of Formula ()

[3141] In various aspects, the present disclosure provides for compounds of Formulda (I}

(I

or a pharmaceutically acceptable salt thercof, wherain:

X, Y, and Z arc cach independently CR or NR/, wherein R is hydrogen or Ci6 alkvl
and R’ is hydrogen, Ci. alkyl, or absent;

AisCHorN;

R; is hydrogen, cvano, halo, Cie alkyl, Cr6 alkoxy, ~CEOINRH R,
—(CH)CE0MNR )Ry, CFs, —OCF;, or =S(=0)Ru:

gis0, 1,2, 3, 0r4;

Ry 18 hydrogen or Ci; alkyl, i alkoxy, or -N{R ;R4

Ry is hydrogen, halo, Ci¢ alkoxy, Ci4 alkyl, or R; and R; taken together with the
atoms to which they are attached form a 3-membered heterocyelvl;

R is hydrogen, hydroxyl, halo, Ci6 alkyl, €, alkoxy, or B; and R; taken together
with the atoms to which thev are attached form a 5-membered heterocyclvl;

Ry 18 hydrogen, heteroaryt, heterocyelyi, ~C{=0INRRg), -N(RIC{(=0Rs, -N(RoR 1p),
Cis alkyl, Cr6 alkoxy, ~S{(=0):Ry. or Ry and Ry; taken together with the atoms to

which thev are attached join together to form a hetercaryl;

L3
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R, is hydrogen, halo, cvano, ¢ altkvl, Cis alkoxy, ~N{R:R4), CF;, ~OCF;,
~5(=0)R;0, Ry and Ry, taken together with the atoms to which they are attached
jomn together to form a heteroaryl, or Ry, and Ry, taken together with the atoms to
which they are attached join together to form a heteroarvi;

Ryz is hydrogen, halo, cvano, Cis alkyl, Crg alkoxy, ~-N{R 3R 4}, CF3, —~QCF;,
~-S{=01R,g.0r Ry; and Ry, taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, Rs, Ro, R, Rg Ry, Ry, and Ry are each independently hyvdrogen, €1 alkyl,
cycloalkyl, aryl, heterooyclyl, hetercaryl, hvdroxvalkyl, alkvliamino, -N(R5R ),
or —S{=0Rap;

Rys and R are each mdependently hvdrogen, C4 alkyl, cvcloalkyl, arvi,
heterooyelyl, hetercaryl, or alkyvlaming;

Ry7 and Rz are cach independently hvdrogen or alkyl or can opticnally join together
to form a bond;

nis I or2; and

misOorl.

I In certain aspects of Formula (1), R5is F.

| In certamn aspects of Formula (1), A s CH.
3144} In certain aspects of Formula (1), A is N,

I In certain aspects of Formula (§), X, Y, and Z are NR'.

1 In certain aspects of Formula (1), Ry is heteroarvl,
heterocyelyl, ~-CEOIN(RSRs), -N{RACEGHRs, -N{RsR 10}, C16 alkyl, €1 alkoxy, or Ry and
R taken together with the atoms to which they are attached join together to form a
heteroaryl.
3147} In certain aspects of Formula (1), Rs is hvdrogen and R 15 aryl or heteroarvl
3148} In certain aspects, the compounds of Formula (B have ong of the following

Formulae (I-A) or (I-B}):

R, o 7, o
Rﬂmﬁ\"\:\ M/\ Ry, R RH"'“E\S\\HJ\N
5 [Ptk 2 17T
;Z/Y’,X \/{j Z\Y',X
Riz | P
R or
(I-A) (-B)

or a pharmaceutically acceptable salt thercot, wheremn:

jo8]
[
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X, Y, and Z are cach independently CR or NR', wheremn R is hydrogen or Cy6 alkyl
and R’ is hvdrogen, Ci. alkyl, or absent;

R, is hydrogen, cyano, halo, Cy6 alkyl, Cr¢ alkoxy, ~C(=0N{R 5} R4},
—(CHyCEONR YR ), CF;, —OCF:, or -S(=0)R.0;

qis0,1,2,3 or4;

Rag 18 hydrogen or {1 atkyl, Cis alkoxy, or ~N{R 3 Rig);

Ry 15 hydrogen, halo, Cyg alkoxy, Ci alkyl, or B; and R; taken together with the
atoms 1o which they are attached form a S-membered heterocyclyl;

R; is hydrogen, hydroxyl, halo, ¢ alkyl, Ci alkoxy. or R; and K; taken together
with the atoms to which they are attached form a 5-membered heterocyelvl:

Ry 18 hydrogen, heteroaryl, heterocyclvi, -C(=0N{RsRe}, -N{RHC(EDIRs, ~-N{RoR ¢},
6 alkyvl, Crg alkoxy, -S(=0}),Rye, or Ry and Ry, taken together with the atoms {o
which they are attached join together to form a hetercaryl;

Ry1 18 hydrogen, halo, cvano, Cie alkvl, Ci6 alkoxy, —-N{R13R 14}, CFa, ~OCF,
=5(=0nRy0. Ry and Ry, taken together with the atoms to which thev are attached
join together to form a heteroarvl, or Ry and Ry taken together with the atoms to
which thev are attached join together to form a heteroaryl;

Ryz 18 hydrogen, halo, cvano, C, 4 altkyl, 16 alkoxy, -N{R 3R 4}, CF;, —OCF;,
~S(=0),R,0,01r Ry; and Ry, taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, Rs, Ry, Rs, Ro Rye. Ry, and Ry are cach independently hydrogen, €6 alkyl,
cycloalkyl, aryl, heterocyelyl, heteroarvl, hyvdroxvalkyl, alkylaming, -N(RsR 6},
or —5{=0}Ro;

R;s and Rys are each independently hydrogen, Ci alkyl, cycloalkyl, arvl,
heterocyelvl, heteroarvi, or alkviamino; and

Ry; and Ryg are each independently hyvdrogen or alkyl or can optionally join together
to form a bond.

16149} In certain aspects, the compounds of Formula (1) bave one of the following

Formulae (1-C) or (1-D):
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or a pharmaceutically acceptable salt thercof, wherem:

X, Y, and Z are each independently CR or NR', wherein R is hydrogen or Ci.s alkyl
and R’ is hvdrogen, Ci. alkyl, or absent;;

R 1s hydrogen, halo, Ci6 alkoxy, (i alkyl, or Ry and Rs taken together with the
atoms to which they are attached form a S-membered heterocyelyl;

Rs is hydrogen, hydroxyl, halo, Cis alkyl, U altkoxy, or R and R; taken together
with the atoms to which thev arc attached form a S-membered heterocyelvl;

Ry is hvdrogen, heteroaryl, heterocyclyl, ~-CEOINRR), -NRC(EGIRs, -N(RgR 1p),
Cis alkyl, Cr6 alkoxy, ~S{=0);Ry, or Ry and Ry taken together with the atomsg to
which thev are attached join together to form a heteroaryl;

Ryg 18 hydrogen or Ty alkvl, 14 alkoxy, or =N{R13)(R14);

Ry; is hydrogen, halo, cvano, Ci alkyl, Ci alkoxy, ~-N{R 3R}, CF5, —~QCF;,
~-5{=0},R,q, or Ry and Ry taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, Rs, Ry, Rs. Ro, and Ryg are each independently H, Cis alkyl, cvcloalkyl, arvl,
heterocyelyl, heteroaryl, alkylamino, or -N{R;sR ¢}, and

Rys and Ry are cach independently H, C,.4 alkyi, cycloalkyl, arvl, heterocyelvl,
heteroaryl, or alkylamino.

{3150} In certain aspects, the compounds of Formula (B have ong of the following

Formulae (I-BE), (-F), (-G, (I-H):

Re %
Rﬂ...ﬁ\...\\ N
2 I
RmN
NN
(I-F)
R, Q
AN N
No? 'l P
Nt
, OF “:“\N
{-G) (I-H)

or a pharmaceutically acceptable salt thercof, wherein:
Ry 15 hydrogen, halo, Cyg alkoxy, Ci alkyl, or B; and R; taken together with the
atoms to which they arc attached form a S-membered heteroeyclyl,
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R; is hvdrogen, hydroxyl, hale, Ty ¢ alkyl, € alkoxy, or R; and R; taken together
with the atoms to which they are attached form a S-membered heterocyclyl;

Ry 1s hydrogen, heteroaryl, heterocyelyi, -CI=0N{R: Ry}, -N{RHCEOIRs, ~-N(RR,¢),
Cioe alkvl, Crg alkoxy, =S{(=0)Rye, or Ry and Ry, taken together with the atoms {o
which they are attached join together to form a heteroaryl;

Rag 18 hydrogen or {1 atkyl, Cis alkoxy, or ~N{R 3 Rig);

Ry1 18 hydrogen, halo, cvano, Cie alkvl, Ci6 alkoxy, —-N{R13R 14}, CFa, ~OCF,
=S(=0hR;0. Ry and Ry, taken together with the atoms to which they are attached
jom together 1o form a hetercaryl, or Ry and Ry taken together with the atoms to
which thev are attached join together to form a heteroaryl;

Ryz 18 hydrogen, halo, cvano, C, 4 altkyl, 16 alkoxy, -N{R 3R 4}, CF;, —OCF;,
~S(=0),R,0,01r Ry; and Ry, taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, Rs, Ry, Rs, Ro, Ryp, Rys, and Ry are cach independently H, Ci6 alkvl, cyeloalkyl,
arvl, heterocyelyl, heteroaryl, alkylamino, or -N{RsR6); and

Ris and Rys are each independently H, Ci.s alkyl, cycloalkyl, aryl, heterocyclyl,
heteroarvi, or alkvlamino.

3151} In certamn aspects, the compounds of Formula (I have one of the following

Formulae (I-1), (I-1), or (I-K}:

R
Re~p-Re 0 NFe o

iﬁN
v X

(I-K)

or a pharmaceutically acceptable salt thereof, wherein:
X and Y are cach independently CR or NR', wherein Ris Hor O alkyl and R’ is H.

C,.6 alky!, or absent;
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R; is hvdrogen, cvane, hale, Ty alkyl, C6 alkoxy, ~CEOMINR MR ),
—(CH ) CE=ONR ) {(Ry), CF;, ~OCF;, or -S(=0}Ro0:
gisQ, 1,2, 3, 0rd;
Rao 18 hydrogen or Cig alkyl, Cs alkoxy, or —-N(R)(Rus);
R, is hydrogen, halo, Cis atkoxy, Cis alkvl, or Ry and R; taken together with the
atoms {o which they are attached form a 3-membered heterocyelyl;
K3 18 hydrogen, hvdroxyl, halo, Ci alkyl, C s alkoxy, or R, and Rj taken together
with the atoms to which they are attached form a S-membered heterocyclyl;
Ry 18 hydrogen, halo, cvano, T altkyl, Cs alkoxy, ~N(R:R ), CF;, ~OCF;, or
=S=0)Ra0;
Rs, R, Ry, Rg, Ro, and Ryp are cach mdependently H, Cy6 alkyl, cveloalkyl, arvl,
heterooyelvl, heteroaryl, atkyvlamino, or -N{R;sR4); and
Rys and Ryg are cach independently H, €5 alkyl, cycloalkyl, arvl, heterocyclyl,
heteroarvl, or alkviamino.
[6152] In certain aspects, the compounds of Formula (1) have one of the following
Formulae (3-L) or (I-M}:
O O

Ry { R '
oy Y
Ry 'Yﬁx i R4 Y”‘X Lo

(]
\_ L
) i
N or N
(I-1) (1-M)

or a pharmaccutically acceptable salt thereof, wherem:

Xand Y are each independently CR or NR', wherein Ris Hor Crg alkyl and RTis H,
16 alkyl, or absent;

Ry 15 hydrogen, heteroarvl, heterocyelvl, ~C=0IN(RsRg), -N(RHC{=O)IR,, -N{RoRj0).
Ci6 alkyl, Cr alkoxy, —=S{=0);R, or Ry and Ry, taken together with the atoms fo
which they are attached join together to form a heteroaryl;

Ry 18 hydrogen or Ci; alkyl, i alkoxy, or -N{R ;R4

Ry1 18 hydrogen, halo, cvano, Cie alkyl, Cie alkoxy, -N{R1R14), CF5, —OCF;,
=S{=0%Rz0, or Ry and Ry taken together with the atoms to which they are

attached jom together to form a heteroaryl;
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Rs, Rs, Ro, R, Ry, and Ry are each mdependently H, Ci6 alkyl, cycloalkyl, aryl,
heterocyelyl, heteroaryl, atkylamino, or -N(R;sRye6 and
Rys and Ry are cach independently H, C,.4 alkyi, cycloalkyl, arvl, heterocyelvl,
heteroaryl, or alkylamino.
[3153] In certain aspects, the compounds of Formula (B have ong of the following
Formulae (I-N) or (I-O):

X s 0
HN ST
P
7
\:\\
W
N | or
(I-N)
O
N /N\=
Mo o
HN;©/E‘LN/\\I
LA
7
W
N
(I-0)

or a pharmaceuiically acceptable salt thereof,
(G154} In certain aspects, the compounds of Formula (B) have the following Formula (I-
P}
O

Ry 5
S /\\/t\ N
T, Rs Ry
NN %
Rz | P
\\\\N
(1-P}

or a pharmaceutically acceptable salt thereof, wherein:
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R, is hvdrogen, halo, Ci4 alkoxy, Ci alkyl, or R; and R taken together with the
atoms to which they are attached form a 5-membered heterooyclyl;

R is hydrogen, hydroxyl, halo, C,¢ alkvl, C.¢ alkoxy, or K, and R; taken together
with the atoms to which they are attached form a 5-membered heterocyelyl;

Ry is hydrogen, hetercaryl, heterocvelvl, -C(=0N{RsRg}, -N{RHC{=0)Rs, -N{RoR 1},
g alkyvl, Cre alkoxy, ~S(=0}Rae, or Ry and Ry, taken together with the atoms {o
which they are attached join together to form a heteroaryl;

Rap 18 hydrogen or Ci alkyl, Ci6 alkoxy, or ~N(R5R4);

Ry 18 hydrogen, halo, cvano, ¢ altkyl, Cs alkoxy, ~N{R R4}, CF;5, ~OCF;,
=S{=0),R;0, Ry and Ry, taken together with the atoms to which they are attached
join together to form a heteroarvl, or By; and R, taken together with the atoms to
which they are attached join together to form a heteroaryl;

Ryz 18 hydrogen, halo, cyano, i alkyl, g alkoxy, ~N{R3R4), CF;, ~0CH;,
=5{(=0nRyp.0r Ry; and Ry taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, Rs, Ry, Rg, Ry, Rup, Rys, and Ry are cach mdependently H, Cie alkyl, cycloalkyl,
aryl, heterocyelyl, heteroaryl, alkviamino, or -N{(R,5R,¢); and

Rys and Ry are each mdependently H, C,.5 alkyl, cycloalkyl, arvl, heterocyelvl,
heteroaryl, or alkylamino.

[3155] In certain aspects, the compounds of Formula (1) have one of the following
Formulae (3-Q), (I-R), or (I-8):

(1-Q)
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- . \
HN—¢ W © G
= AN
N
/
(1-8)

or a pharmaceuiically acceptable salt thereof.
[3156] In certain aspects, the compounds of Formulda (B have the following Formula (J-
.
R4

A

R«,«,"“ﬁ“‘

(E-T)

or a pharmaceutically acceptable salt thereof, wherem:

X, Y, and Z are cach independently CR or NR/, wherein R is H or Cy6 alkyl and R' 15
H. Ci alkvl, or absent;

Ry is hydrogen, cyano, halo, Cig alkyl, Cy 4 alkoxy, ~CEOINIR(5M(R4), —

(CH:) CEOINR MR ), CFx, ~OCE;, or -S(=0hRy;

gis0,1,2,3,0r4;

Rap 15 hydrogen or Cis alkyl, Cie alkoxy, or —N(R15)(Ri4);

R, is hvdrogen, halo, Ci.s alkoxy, Cig alkyl, or R, and R taken together with the
atoms to which they are attached form a S-membered heterooyclyl.

Rz is hydrogen, hydroxyl, halo, Cig alkvl, Cis alkoxy, or K» and Rs taken together
with the atoms to which they are attached form a 5-membered heterocvelyl;

Ry is hydrogen, hetercarvl, heterocyclyl, ~C=OIN(RRg), -N{RJC{=0)R,, -N{RoR ),
Ci6 alkyl, Crg alkoxy, —S(=0);Rq0, or Ry and Ry, taken together with the atoms fo
which they are attached join together to form a heteroaryl;

Ry is hydrogen, halo, cvano, Chg altkvl, Cis alkoxy, ~N{R 3R 4), CF;, ~OCE;,
~5(=0)Rq0, Ry and Ry, taken together with the atoms to which they are attached
ioin together to form a heteroarvl, or Byy and Ry, taken together with the atoms to

which they are attached join together to form a heteroaryl;
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R, 18 hydrogen, halo, cvano, ¢ altkvl, Cis alkoxy, ~N{R:R4), CF;, ~OCF;,
~5(=0)Ry0.0r By; and Ry, taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, R, Ry, Rg, Ro, Ry, Ris, and Ry are cach mdependently H, Ci6 alkyl, cveloalkyi,
aryl, heterocycelyl, heteroaryl, alkviamino, or -N{RsRy6); and

Rys and Ry are each independently H. Cis alkyl, cyveloalkyl, arvl, heterocyelvl,
heteroarvl, or alkviamino.

[G1587} In certain aspects, the compounds of Formula (B) have the following Formula (I-

U):
H
N N
T
S g

(1-U)

or a pharmaceutically acceptable salt thereof.

[3158] In certain aspects, the compounds of Formula (1) have one of the following
Formulae (3-V):

{1-V}
or a pharmaccutically acceptable salt thereof, whercm:
X, Y, and Z are cach independently CR or NR', wherein Ris H or C¢ alkvl and R 1s
H, Ci alkyl, or absent;
R, is hydrogen, cyano, halo, Cy6 alkyl, Cr¢ alkoxy, ~C(=0N{R 5} R4},
—~{CH ) CEMNR )R ), CFy, —OCF, or —=S(=0)R0;
qis0,1,2,3 or4;
Rye 18 hydrogen or (¢ altkyl, Cs alkoxy, or ~N{R R4
R, 15 bydrogen, halo, C,.6 alkoxy, Ci.¢ alkyl, or R; and R; taken together with the

atoms 1o which they are attached form a S-membered heterocyelyl;
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R; is hvdrogen, hydroxyl, hale, Ty ¢ alkyl, € alkoxy, or R; and R; taken together
with the atoms to which they are attached form a S-membered heterocyclyl;

Ry 18 hydrogen, heteroaryl, heterocyelyi, -C=0)N{R:Ry), -N{RHCEOIRs, ~-N{RyE,¢),
Cioe alkvl, Crg alkoxy, =S{(=0)Rye, or Ry and Ry, taken together with the atoms {o
which they are attached join together to form a heteroaryl;

Ryi1s hydrogen, halo, cyano, Cig alkyl, Cig alkoxy, ~N{R 3R 4), CFs, ~0CF;,
=5(=0nRyo. Ry and Ry; taken together with the atoms to which thev are attached
join together to form a heteroarvl, or Ry and Ry; taken together with the atoms to
which thev are attached join together to form a hetercaryl;

Ryz 18 hydrogen, halo, cvano, C, 6 altkyl, Ci6 alkoxy, -N{R3R,4), CF5, -OCF;,
=S{=0¥,Ra0,0r Ry, and R, taken together with the atoms to which they are
attached jom together to form a heteroaryl;

Rs, Bg, Ro, Rg, Ro, Ry, Ris, and Ry are each independently H, Oy 4 alkyl, cveloalkyl,
arvl, heterocyelvl, heteroaryl, alkylamino, or -N{R:Rs}); and

Ris and Ry are each independently H, Ci.6 alkyl, cycloalkyl, arvl, heterocyelyl,
heteroaryl, or alkylamino.

[3159] In certain aspects, the compound of Formula (I) has the following Formula (I-W):

H
\/N /N
| U\f ]

HN

(I-W)
or a pharmaceutically acceptable salt thereof.
16160} In certain aspects, the compounds of Formula (1) have one of the following

Formulae (I-X), (I-Y), (1-2), (I-AA). (IFAB), (1-AC). (I-AD), (-AF), (1-AG). or (I-AH):



WO 2016/149271 PCT/US2016/022471

S NH O
X
oW
1-x3

(I-Y)
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(I-AB)

(I-AD) (I-AE)
G

H i
W |
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‘.
o
N
:>>""?ﬁki

or a pharmaccutically acceptable salt thereof.,

(1-AH)

Compounds of Formula (I0)

3161} In various aspects, the present disclosure provides for compounds of Formula (1)

iy

or a pharmaceutically acceptable salt thercof, wherem:

X, Y, and Z are cach independently CR or NR/, wherein R is H or Cy6 alkyl and R' 15
H. Ci alkvl, or absent;

L and D are each mdependently C or N;

R; is hydrogen, cvane, halo, Cis alkyl, 4 alkoxy, ~CEOMNRGHR 4.

—{CH, ) C(=OMNR ) (Ras), CFs, —OCF;, or —S(=0)Ry0:

gis0, 1,2, 3, 0r4;

Ry 18 hydrogen or Cis alkyl, Cig alkoxy, or ~N(R 15 Rya);

Ry is hydrogen, halo, Ci¢ alkoxy, Ci4 alkyl, or R; and R; taken together with the
atoms to which they are attached form a 3-membered heterocyelyl;

R; is hydrogen, hydroxyl, halo, Ci alkyl, €5 alkoxy, or R; and R; taken together
with the atoms to which thev are attached form a 5-membered heterocyclvl;

Ry 15 hydrogen, heteroarvl, heterocyelvl, ~C=0IN(RsRg), -N(RHC{=O)IR,, -N{RoRj0).
Ci6 alkyl, Cr alkoxy, —=S{=0);R, or Ry and Ry, taken together with the atoms fo
which they are attached join together to form a heteroaryl;

Ry1 18 hydrogen, halo, cvano, i altkyl, Cis alkoxy, ~N{R:Ry4), CFs, ~OCF,
=S{=0)Ra0, Ry and Ry, taken together with the atoms to which they are attached
join together to form a heteroaryl, or Ry and Ry, taken together with the atoms to

which they are attached join together to form a hetercaryl;
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R, 18 hydrogen, halo, cvano, ¢ altkvl, Cis alkoxy, ~N{R:R4), CF;, ~OCF;,
~5(=0)Ry0.0r By; and Ry, taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, R, Ry, Rg, Ro, Ry, Ris, and Ry are cach mdependently H, Ci6 alkyl, cveloalkyi,
aryl, heterocycelyl, heteroaryl, alkyviamino, or -N{RsRyg);

Rys and Ry are each independently H. Cis alkyl, cyveloalkyl, arvl, heterocyelvl,

heteroarvl, or alkviamino;
R;7 and Ry are each independently hydrogen or alkyl or can optionally join together
to form a bond;
nis lor2; and
misOorl
[3162] In certain aspects, the compounds of Fornula (1) have the following Formuuda (I1-

Al

N
N
Ry R
2 (.\\/V\N <
14 b ' 3 [ Y]
G X 4
Fi | P
QN

{1I-A)

or a pharmaceutically acceptable salt thercof, wherem:

XY, and Z are cach independently CR or NR', wheremn Ris H or Cs alkyl and R’ s
H, Cy altkvl, or absent;

Ry 15 hydrogen, halo, Cy4 alkoxy, Ci alkyl, or K; and R; taken together with the
atoms 1o which they are attached form a S-membered heterocyclyl;

R; is hydrogen, hydroxyl, halo, ¢ alkyl, Ci alkoxy. or R; and K; taken together
with the atoms to which they are attached form a 5-membered heterocyelvl:

Ry 18 hydrogen, heteroaryl, heterocyclvi, -C(=0N{RsRe}, -N{RHC(EDIRs, ~-N{RoR ¢},
Cig alkyvl, Crg alkoxy, —-S(=0)Rye, or Ry and Ry taken together with the atoms {o
which they are attached join together to form a hetercaryl;

Rap 15 hydrogen or Cig alkyl, Cie alkoxy, or —N{R3){(Ri4);

Ry 15 hydrogen, halo, cvano, Ci.¢ alkvl, Cis alkoxy, =N{R1:R14), CF3, -OCF;, -
S{=0):R0., Rs and Ry, taken together with the atoms to which they are attached
join together to form a heteroaryl, or Ry; and Ry, taken together with the atoms to

which they are attached join together to form a heteroarvi;
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R, 18 hydrogen, halo, cvano, C ¢ altkvl, Cs alkoxy, ~N{R;:R 4}, CFs, ~OCF;, -
S{=0):Ra0.0r Ryy and Ry, taken together with the atoms to which they are attached
join together to form a heteroaryl;

Rs, R, Ry, Rg, Ro, Ry, Ris, and Ry are cach mdependently H, Ci6 alkyl, cveloalkyi,
aryl, heterocycelyl, heteroaryl, alkviamino, or -N{RsRy6); and

Rys and Ry are each independently H. Cis alkyl, cyveloalkyl, arvl, heterocyelvl,

heteroarvl, or alkviamino.

(G163} In certain aspects, the compounds of Formula (H) have the following Formula (I~

B}

$
R4NN

(1I-B)

or a pharmaceutically acceptable salt thercot, wheremn:

X and Y are each independently CR or NR, wherein Ris Hor Crsalkyl and R'1s H,
Ci6 alkyl, or absent;

Ry is hydrogen, halo, Ci. alkoxy, Ci alkyl, or R, and R; taken together with the
atoms to which they are attached form a 3-membered heterocyelyl;

Rz is hydrogen, hydroxyl, halo, Cis alkyl, Ci alkoxy, or R; and R; taken together
with the atoms to which thev arc attached form a S-membered heterocyelvl;

Ry 18 hydrogen, heteroaryt, heterocyelyi, ~C{=0INRRg), -N(RIC{(=0Rs, -N(RoR 1p),
Cig alkyl, Cy¢ adkoxy, -8(=0):Ry, or Ry and Ry, taken together with the atoms to
which thev are attached join together to form a hetercaryl;

Rye 18 hydrogen or Ci alkvl, i alkoxy, or =N{R 5 {R4);

Ry; 18 hydrogen, halo, cvano, C, 4 altkyl, 16 alkoxy, -N{R 3R 4}, CF;, —OCF;,
~S(=0)Ra, or Ry and Ry taken together with the atoms to which they are
attached join together to form a heteroaryl;

Rs, Rs, Ry, R, Ro, and Ry are cach independently H, Ci alkyl, cveloalkyl, arvl,
heterocvelyvl, heteroaryi, atkylamino, or -N{R;sRi¢); and

R;5 and Ry; are each independently H, Ci6 alkyl, cycloalkyl, aryl, heterocyclyl,

heteroarvi, or alkvlamino.
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[0164] In certain aspects, the compounds of Formula (11} have one of the following

Formulae (1I-C), (I-D), or JI-E):

N Ry ..Rg N
Rig N N N
. N LN
RS Y N R R o N
R Y i\ﬁ\ R
N
\\Nﬁ \:\N, or
(11-C) (11-D)
R0 N
N
\,,f N\
- S
Ri l % N Ry Ry
N

(Ii-E)

or a pharmaccutically acceptable salt thereof, wherem:

X and Y are cach mdependently CR or NR', wherein Ris Hor Ci¢ alkyl and R is H,
1.6 alkyl, or absent;

R» s hydrogen, halo, Chg alkoxy, Cig alkyl or Bs and R taken together with the
atoms {o which they are attached form a S-membered heterocyelyl;

R; is hvdrogen, hydroxyl, hale, Ty ¢ alkyl, € alkoxy, or R; and R; taken together
with the atoms to which they are attached form a S-membered heterocyclyl;

Ry, 18 hydrogen, halo, cvano, C, alkyl, Ci¢ alkoxy, -N{R3R,4), CF;, ~OCF;,0r
=S{(=0}Rzq;

Rye is hydrogen or C¢ atkyl, Ci4 alkoxy, or -N(R;;)R ),

Rs, Bg, Ro, Rg, Ro, and Ry are cach independently H, €6 alkyl, eyveloalkyl, arvl,
heterocyelyl, heteroaryl, alkylamino, or -N{R 5K ¢); and

R;5 and Ry are each independently H, €16 alkyl, cycloalkyl, aryl, heterocyclyl,
heteroarvl, or alkylamine.

G165] In certain aspects, the compound of Formula (I} has the following Formula (I1-F}):
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{(II-F)
or a pharmaceutically acceptable salt thereof.

Compounds of Fornwmla 4ID

In various aspects, the present disclosure provides for compounds of Formula

Ry 9
Ny Riz
Ry £ N R
{3 -
Z/(fo Y Q‘Rw
R12 i
Rig
()

or a pharmaccutically acceptable salt thereof, whercm:

X, Y, and Z are cach independently CR or NR', wherein Ris H or Ci alkvl and R 15
H, Ci alkyl, or absent;

QuisCorN;

R is hydrogen, hydroxyl, halo, C, 4 alkvl, Ci¢ alkoxy, orif Q 1s N R; 1s absent;

Ry is hydrogen, hetercaryl, heterocvelvl, -C(=0N(RsRg}, -N(RHC{=0)Re, -N{RoR g},
6 alkyvl, Crg alkoxy, ~S(=0}Rye, or Ry and Ry, taken together with the atoms {o
which they are attached join together to form a heteroaryl;

Rop 15 hydrogen or C alkyl, Ci6 alkoxy, or —N(R ;5)(R.4);

Ry is hydrogen, halo, cvano, Chg altkvl, Cis alkoxy, ~N{R 3R 4), CF;, ~OCE;,
~5(=0)Rq0, Ry and Ry, taken together with the atoms to which they are attached
join together to form a heteroarvl, or By; and R, taken together with the atoms to
which they are attached join together to form a heteroaryl;

Ryz 18 hydrogen, halo, cyano, i alkyl, g alkoxy, ~N{R3R4), CF;, ~0CH;,
—5(=0nRyp.0r Ry; and Ry; taken together with the atoms to which they are
attached join together to form a heteroaryl;;

Rs, Rs, Ro, Rg, Ry, Ry, Rys, and Ry, are cach mdependently H, Ci4 alkyl, cycloalkyl,

aryl, heterocyclyl, heteroaryl, alkyiaming, or -N(RsR6);
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R;5 and Ry are each independently H, €16 alkyl, cycloalkyl, aryl, heterocyclyl,
heteroarvl, or alkylamino;

Ry7 and R,g are cach independently hvdrogen or alkyl or can optionallv join together
to form a bond;

Rys is arvl, heteroarvl, cvcloalkyl, or heterocvelyl;

nis 0, I, or2; and

misOorl.

{6167} In certain aspects, the compounds of Formula (I} have one of the following

Formulae (J1E-4), (1-B), or (HI-C):

(I11-B)

(IH-Cy

or a pharmaceutically acceptable salt thercof, wherem:

X and Y are cach independently CR or NR', wherein R is H or C¢ alkvl and R'1s H,
16 alkvl, or absent;

R; is hydrogen, hydroxyl, halo, Ci4 alkyl, or Cy5 alkoxy;

Ry is hydrogen, hetercarvl, heterocyclyl, ~C=OIN(RRg), -N{RJC{=0)R,, -N{RoR ),
Ci6 alkyl, Crg alkoxy, —S(=0);Rq0, or Ry and Ry, taken together with the atoms fo
which they are attached join together to form a heteroaryl;

R, 18 hydrogen, halo, cvano, C ¢ altkvl, Cs alkoxy, ~N{R;:R 4}, CFs, ~OCF;, -
S{=0):Ra0, or Ry and Ry taken together with the atoms to which they are attached
join together to form a heteroaryl;

Rs, Re, Ry, R, Ro, and Ryp are cach mdependently H, Ci¢ alkyl, cveloalkyl, arvl,
heterooyelyl, hetercaryl, altkylamino, or -N{R;sR ¢}, and

Rys and Ry are each independently H, € alkyl, cycloalkyl, arvl, heterocyclyl,

heteroaryl, or alkylamino.
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[0168] In certain aspects, the compounds of Formula (I} have one of the following

Formulae (HI-D), (U1-E), or (HI-F):

\/E N

HN

B
/l
(11-D)
H
\Z/N\%}N T N
o i
T O | I
o SN o)
HN. oy G
O HﬁD}\f‘ﬁ
s
\N,OT N
(HI-E) (11-F)

or a pharmaceuiically acceptable salt thereof,

Compounds of Formula (V)

[6169] In certain aspects, the compounds of Formula (IV} have one of the following

Formulae (IV-A), (IV-B}), or AV-C:

f,0r

(IV-C)

or a pharmaceutically acceptable salt thercof, wherem:
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Ly, By, s, Ly, and A are cach independently CH or N;

R; is hydrogen, cvane, halo, T4 alkyl, Cig alkoxy, ~CEOINRG MR ),
~(CH)CEOINR R, CFs, —OCF;, o1 -5(=0)Ra0;

gis0,1,2,3, 0r4;

Ryo is hydrogen or Chg atkyl, Cig alkoxy, or —-N(R;3)R4);

R is hydrogen, halo, Ci.s alkoxy, or Cis atkyl;

K3 15 bydrogen, hvdroxyl, halo, Ci. alkyl, or Cig alkoxy;

Ry, and Ry; are each independently hydrogen, halo, cyano, Ci alkyl, €6 alkoxy,
CF;, ~OCF;, or ~S(=0%Ra;

Rys 18 hydrogen, -N({R3){(Ry4). Ci alkyl, C, alkoxy, is absent if L is N, or Ry3 and
R4 taken together with the atoms to which they are attached join together to form
a heterocyclyl, hetercaryl, or cycloalkyl;

Ryq 18 hydrogen, ~-N(R3}Ryy), Cig alkyl Ci alkoxy, (U6 alkoxyiheterocyelvi),
heterocvelvl, or Ros and Ryy taken together with the atoms to which they are
attached join together to form a heterocyelyl, heteroaryl, or cyvcloalkyi;

Ry 18 hydrogen, heteroarvl, heterocycelyl, ~N{R3}Ry4}, or ~5(=0):Ry0;

R,; and R4 are cach independently hydrogen, Ci4 alkyl, cvcloalkyl, arvi,
heterocyelvl, heteroaryl, hydroxvalkyl, alkylamino, —N{R;sR ), or =S(=0},Ry0;

Rys is hydrogen, €6 alkyl, or U ¢ alkoxy; and

Rys and Ry are cach independently hydrogen, Ui alkyl, Cis alkoxy, cycloalkyl, arvl,
heterocyelvl, heteroarvl, hyvdroxvalkyl, or alkylamino.

[B378] In certain aspects, the compounds of Formula (IV}) have one of the following

Formulae (V-D) and JV-E¥:

!?26
& 4N O
/N/L\l/\
Fag i
£
Ray Ra2
{(Iv-B) {IV-E}

or a pharmaceutically acceptable salt thereof.
Rj 18 hydrogen, cvano, halo, Cie alkyvl, Cr. alkoxy, “C(=0)N{R1:}{Ru).
»--(C}'iz)qC(:xD}N(Rl3:)(1{14}, CEy, ~0OCFs, or -S(=0nRan:

gisQ, 1,2, 3, 0rd;
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Rap 18 hydrogen or Ci alkyl, Ci6 alkoxy, or ~N(R5R4);

R; i1s hydrogen, halo, Ci alkoxy, or Cis alkyl;

R is hvdrogen, hydroxyl, halo, C,.¢ alkvl, or Cy¢ alkoxy;

Ry and Ra; are each mdependently hvdrogen, halo, cvano, i alkvl, Cis alkoxy,
CFs, ~OCFs, or ~5(=0):Ra0;

R 18 hydrogen, heteroarvl, heterocyelvl, ~N(R13}{Ru4), or ~5{(=0}):R0;

Ry3 and Ry, are cach independently hyvdrogen, Ci.s alkyl, evcloalkvl, arvi,
heterocyvelyl, heteroaryl, hydroxvalkyl, alkylamine, ~N{RsRy¢}, or -5{(=0};Ry;

Ry5 18 hydrogen, C alkyl or Ci; alkoxy; and

Rys and Ry, are cach independently hydrogen, Ci. alkyl, Cyg alkoxy, cycloalkyl, arvl,
heterocvelvl, heteroarvl, hvdroxyalkyl, or alkylamino.

[3171] In certain aspects, the compounds of Formala (IV) have one of the following

Formulae (1V-F) and (IV-G):

A}
/
S
WA/ T i
Rar N ' NN 5 N .
R,!ﬁ .« RZ 2 RZ
‘? 4 R22 O
Ri o Ry
(IV-F) (V-G)

or a pharmaceutically acceptable salt thereof, wherem:

R 18 hydrogen, cyano, halo, Ci6 alkyl, C¢ alkoxy, ~CEOINR MR ),
A CHa ) CEONR R 1), CFa, ~OCF;, or -S(=0)Rq0;

qis 0,1, 2,3, 0r4;

Rop 15 hydrogen or Cy alkyl, Ci alkoxy, or —N{R5){(R1g);

Ry 18 hydrogen, halo, Cy4 alkoxy, or Cy4 alkyl;

R; is hvdrogen, hydroxyl, hale, ¢ altkyl, or € ¢ alkoxy;

Ry and Ry, are each independently hydrogen, halo, cyvano, Cig alkyl, O alkoxy,
CF=, —OCF;, or —S(=0)Rop;

Ryz and R4 are each mdependently hvdrogen, Cie alkyl, cvcloalkyl, arvi,
heterooyelvl, hetercaryl, hydroxvalkyl, alkylaming, ~N{RsR ), or —S(=0}Rag;

Ros 18 hydrogen, Ty alkyl, or C.6 alkoxy;
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[0172]

R;5 and R are each independently hydrogen, C, 4 alkyl, Ty alkoxy, cvcloalkyl, aryl,
heterocyelyl, heteroaryl, hydroxvalkyl, or alkylamino;

sis 0, 1, or2;

1515 CH, NH, 5, 0r G

LsisCHorN;

Ry 18 hydrogen, ~{{=0)R", ~5(=0}Rqq;

Rag 18 hydrogen, —-C(=0)R", -8(=0):Ry, ot 1s absent if Lg 15 O; and

R"1s hydrogen, Ci5 alkyl, Cy¢ alkoxy, ~CEOINRHR 14}, or -N{R 13 R4,

In certaio aspects of Formula (JV), R, is hydrogen, cvane, ;¢ alkyl, Ty alkoxy, or

[B373] In certain aspects of Formula IV}, R, 1s cvano.

[3174] In certain aspects of Formula (IV), Ry is hydrogen or halo; R, 15 hyvdrogen.

10173] In certamn aspects of Formula (1Y}, Rs is hydrogen.

16176} In certain aspects of Fornwda (1V), Koy and Ry, are each independently hydrogen or
Cre alkyl.

(0177} In certain aspects of Formula (1V), Ry and Ry are cach mdependently Ci6 alkyl
[6178] In certain aspects of Formula (1Y), Rys is hydrogen.

[3179] In certain aspects of Formula (IV), Ly s N.

[3180] In certain aspects of Formula (IV), Ly 1s CH.

10181} In certain aspects of Formuda (IV), Ls1s CH.

[6182] In certain aspects of Formula (1V), Lg1s CH.

[6183] In certam aspects of Formula (1V), A s N,

[0184] In certain aspects of Formula (1V), A 1s CH.

[B185] In certain aspects of Formula (1Y), Rye 18 heterocyclyl.

[3186] In certain aspects of Formula (IV), Roy 15 ~N{R 3 }{R,4).

13187} In certamn aspects of Formula (IV}), Ls and L are each independently N. In certain

aspects of Formula 1V}, sis 1.

[0188]
[0189]

In certain aspects of Formula (IV), s is 0.

In certain aspects, the compounds of Formula (IV) have one of the following

Formulae (IV-H), (IV-I), (IV-1), (IV-K), (IV-L), (IV-M), (IV-N), or (IV-O}:
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(IV-H) {(IV-I)

(1v-1} (IV-M)

N or

(TV-N)
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N /N o
i
Y
(IV-0)

or a pharmaceutically acceptable salt thereof.

Compounds of Formula (V)

[0194] In various aspects, the present disclosure provides for compounds of Formuala (V)

(V3

or a pharmaceutically acceptable salt thercof, wherem:

L~ 18 Nor O, wherein Rsp 15 absent if L, 15 O

AisCHorN;

R 18 hydrogen, cyano, halo, Ci6 alkyl, C¢ alkoxy, ~CEOINR MR ),
A CHa ) CEONR R 1), CFa, ~OCF;, or -S(=0)Rq0;

qis 0,1, 2,3, 0r4;

Rap 15 hydrogen or Cig alkyl, Cie alkoxy, or —N{R3){(Ri4);

R, is hvdrogen, halo, Cis alkoxy, or Cyi alkyl;

Rsis halo, 4 alkyl, or O alkoxy;

Ry, and Ry, are cach independently hvdrogen, halo, cvano, Cig alkvl, € alkoxy,
CFs, —~OCF;, or =8(=0):Ru0;

Ry and Rig are each independently hvdrogen, €4 alkyl, Cy alkoxy, hydroxyaltkyl,
heteroaryl, heterocyclyl, ~N{R5R 5}, ~C{=0Rys, ~RaeU{=0)Ry7, or Ry and Rsg
taken together with the atoms to which they are attached join together to form a

heteroaryl or heterocyelyl, wheremn Ryg is absent 18 L7 15 O
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Ry and Ry are each independently hydrogen, C;4 alkyl, cveloalkyl, arvl,
heterocyelvl, heteroaryl, hydroxyalkyl, ~N{RsR ), or ~S{=0})Ry;
Ryg 15 alkyl or is absent;
Rai 18 hydrogen, 6 alkyl, or Ci6 alkoxy;
Ry; and Ry4 are each independently hvdrogen, Cig alkyl, cvcloalkyl, aryl,
heterooyelyl, hetercaryl, hydroxyalkyl, alkylaming, ~N(R1sR ), or ~S{(=0)Rag;
Rys and Ry are cach independently hyvdrogen, Ci.s alkyl, evcloalkvl, arvi,
heterocvelvl, heteroarvl, hydroxyalkyl, or alkyvlamine; and
visQorl.
{3181} In certain aspects, the compounds of Formula (V) have one of the following
Formulae (V-A}, (V-B), (V-C}, or (V-D}):

Ra2 Rs;

'{31/\! N R
iR

Raq R::;?W\ Re

P R»]
R.

3 Rs
R . Or
V-0 (v-D)

or a pharmaccutically acceptable salt thereof, wherem:

Ry 18 hydrogen, cyano, halo, Cis alkyl, Ci.s alkoxy, ~CEOINR MR 14},
~{CHa) CEOINR YR ), CFi, ~OCF;, or -5(=0)Rq0;

qis 0,1, 2,3, 0r4;

Rap 15 hydrogen or Cig alkyl, Cie alkoxy, or —N{R3){(Ri4);

R, is hvdrogen, halo, Cis alkoxy, or Cyi alkyl;

Rsis halo, 4 alkyl, or O alkoxy;
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or £
[3197]
[3198]
06199
16200
[6261]

]
|

Ry, and Ry; are each independently hydrogen, halo, cyano, Ci alkyl, €6 alkoxy,
CF;, ~OCF;, or ~S(=0%Ra;

Rag 18 hydrogen, Cys alkyl, €1 alkoxy, hvdroxyalkyl, heteroaryl, heterocyclyl, —
N{R 5R 5}, ~C(=0)Ry6, or —RusC{=0)Ry7, wherein Rag1s absent if L7 15 G

Rys and Ry are each independently hvdrogen, Cig alkyl, cvcloalkyl, aryl,
heterooyelyl, hetercaryl, hydroxyalkyl, ~N{RsR6h or ~S{E=ORRao;

Ruz 18 alkyl or s absent;

Rj; 18 hydrogen, C4 alkyl, or Ci alkoxy;

Ry; and Ry4 are each independently hydrogen, Ci.s alkyl, cveloalkvl, arvi,
heterocyelvl, heteroarvl, hydroxvalkyl, alkylamino, —MN{(R;sRy6), or —=S{(=0});Ry0;

Rys and R are each mdependently hvdrogen, C4 alkyl, cvcloalkyl, arvi,
heterocvelvl, hetercarvl, hvdroxyalkyl, or alkylamino;

Lg, L, and L are cach independently CH;, NH, or Q;

Ly and L2 are cach mdependently CH or N;

R and Rsz are each independently hydrogen, Cis alkyl, T alkoxy, =5(=0}:Rq0., -
C(=O01Rue, hydroxvalkyl, hydroxyl, or are absent;

uis O, 1, or 2; and

tisQ, 1 or 2,
In certain aspects of Formula (V), Ly s N,
In certain aspects of Formula (V), L7 s O,
in certain aspects of Formula (V), A is N,
In certain aspects of Formula (V), A is CH.
In certain aspects of Formula (V3, Ry is hydrogen, cyano, Cie alkyl, €5 alkoxy,

=OIN(R R s).

In certamn aspects of Formuia (V), Ry is cvano.
In certain aspects of Formula (V), R, is hvdrogen or halo,
In certain aspects of Formula (V), R; is hydrogen.
in certain aspects of Formula (V), Ry is fluonne.

In certain aspects of Formula (V}), By, and Ry, are cach mdependently hydrogen or

C 1-6 &H{\/ i

[0202]
[0203]
[0204]
[0205]

In certain aspects of Formula (V}. Ro; and Ry, are each independently Ci alkyl.
In certain aspects of Formula (V). R, 1s hydrogen.

In certain aspects of Formula (V), Ry is hydrogen,

In certain aspects of Formula (V), Ly is O,

5%
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[0206] In certain aspects of Formula (V3, Lo is O.

[G267] In certain aspects of Formula (V) Ligis Gand Ly is N,
[6208]

3209} In certain aspects of Formula (V), Ry and Raz are each independently hydrogen.
(6210}

Formulae (V-1}, (V-I}), (V-K), (V-L), (V-M), {V-N), or {V-O):

&

o, o) "f/;
§ HN_ O
H?\.\I&O o Y o

HN
poR

(V-1 V-hH

In certain aspects of Formuda (V). Lz is N,

In certain aspects, the compounds of Formula (V) have one of the following

(V-M) (V-N)
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(V-0
or a pharmaceutically acceptable salt thereof.

Compounds of Formula (VD

6211} in certain aspects, the compounds of Formula (V1) have one of the following
Formulae (VI-AY or (VI-B):

N
Ras”

Rai

(VI-A) (VI-B}
or a pharmaceutically acceptable salt thereof, wherein:
Lis, Lys, Lys, and A are cach independently CH or N
R; 15 hydrogen, cvano, halo, Cis alkvl, T alkoxy, ~C(=0N{R R4},
—{CH) CEOMNR 3Ry, CFs, —~OCF;, or -5(=0)Ru0;
gis0, 1,2, 3, 0rd;
Rye 18 hydrogen or Ci alkvl, i alkoxy, or =N{R 5 {R4);
R is hydrogen, halo, C, alkoxy, or C,¢ alkyl;
R; is halo, Ci alkyl, or Ci5 alkoxy;
Ry; and Ry, are cach independently hydrogen, halo, cvano, (¢ alkyl, Ci alkoxy,
CF;, —OCF, or —-S(=0)R0;
Riq 18 hvdrogen, Ci¢ alkvl, Cy.s alkoxy, eveloalkyl, hyvdroxvi, hyvdroxyalkyl, aryl,
heterocvelyl, heteroarvl, alkylamine, CFa, ~OCF;, -5(=0):Ry0, or ~N{R Rl
Ras 18 hydrogen, Cy.¢ alkyl, or Ci6 alkoxy;

Rag 18 hydrogen, Cre alkyl, Ci alkoxy, —=N(R, 3R ¢}, heterocyelvl, or heteroaryl;
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R;5 and R4 are each independently hydrogen, C;4 alkyl, cvcloalkyl, arvl,
heterocyelyl, heteroaryl, hydroxvalkyl, alkylamine, ~N{RsRyg}, or ~5{=0};Ry0;
and

Ris and Ry¢ are each mdependently hvdrogen, Cie alkvi, Cis alkoxy, cycloalkyl, arvl,
heterocyelvl, hetercaryl, hyvdroxyalkyl, or alkylamino.

[6212] In certain aspects, the compounds of Formula (V1) have one of the following

Formulae (VI-Cy or (VI-D}):

N
Ras” N
Ry i

222

(VI-C) or (V1-D)

or a pharmaccutically acceptable salt thereof, wherem:

R 18 hydrogen, cyano, halo, Ci6 alkyl, C¢ alkoxy, ~CEOINR MR ),
A CHa ) CEONR R 1), CFa, ~OCF;, or -S(=0)Rq0;

qis 0,1, 2,3, 0r4;

Rop 15 hydrogen or Cy alkyl, Ci alkoxy, or —N{R5){(R1g);

Ry 18 hydrogen, halo, Cy4 alkoxy, or Cy4 alkyl;

Rs s halo, T alkyl, or Cis alkoxy;

Ry and Ry, are each independently hydrogen, halo, cyvano, Cig alkyl, O alkoxy,
CF=, —OCF;, or —S(=0)Rop;

Ras is hydrogen, (6 alkyl, or U6 alkoxy;

Rag 18 hydrogen, ()¢ alkyl, Ci6 alkoxy, ~N{R5R 6}, heterocyelyl, or heteroaryl;

Ry; and R4 are each independently hydrogen, C,. alkyl, cvcloalkvl, aryl,
heterocyvelvl, heteroaryl, hydroxvalkyl, alkvlaminoe, —N{R;sR 4}, or =5(=0}:Rap;

Ris and Rys are each independently hydrogen, Cig alkyl, T alkoxy, cvcloalkyl, aryl,
heterocyelyl, heteroaryl, hydroxvalkyl, or alkylamino; and

Ry and Rag are cach independently hydrogen, Cis alkyl, Cig alkoxy, hydroxyalkyl,
heteroaryl, heterocvelvl, or Rar and Rag taken together with the atoms to which
they are attached join together to form a heteroaryl or heterocyclyl.

6213} in certain aspects of Formula (VH, R, is hydrogen, cyvano, €y alkyi, i alkoxy,

or ~CEOINR )R
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[6214] In certain aspects of Formula (VI, R; 1s cvano.

6215] In certain aspects of Formula (V). R, s hydrogen or halo.

[6216] In certain aspects of Formula (VI), R is hydrogen.

3217} In certan aspects of Formula (V1), R; is fluonine.

3218} In certain aspects of Formula (VB), Ry and Ry are cach mdependently hydrogen

or Cig atkyl.
16219} In certain aspects of Formula (VH), Ry and Ry, are cach independently Crs alkyl
{6224} In certain aspects of Formula (VI}, Ras is hydrogen.
6221} In certain aspects of Formula (VI), Rs; is heteroarvl;
16222} In certain aspects of Formula (VE), Rss is thienyl, pyrrvl, furvl, pyridyl, pyrioudyl,
pyrazinyl, pyrazolvl, oxazolyl, isoxazolyvl, imidazolyvl, thiazolvl, pyranyl, tetrazolyl, pyrrolvi,
pyrrolinyl, pyvridazinyl, triazolyl, mdolyl, 1soindolyl, indolizinyl, benzimidazolyl, quinolvl,
isoquinolyl, mdazolvl, benzotriazolyl, tetrazolopyridazinyl, oxadiazolyl, benzoxazclvl,
henzoxadiazolyl, thiadiazolyl, benzothiazolvl, or henzothiadiazolvl.

I In certain aspects of Formula (VI), Lisis N,

I In certain aspects of Formulda (VI), L1 and L;s are cach independently CH.
[3225] In certain aspects of Formuda (VE), A is N,

I In certan aspects of Formula (V1), A 1s CH.

I In certain aspects, the compounds of Formula (V) have one of the following

Formulae (VI-E), (VI-F), (VI-G), (VI-H), or (VI-I):
O

A

(VI-E)
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(VI-F)

(VI-G)

(VI-H)

(VI-D)

or a pharmaceuiically acceptable salt thereof.
3228} In various aspects, the present disclosure provides for compounds of Formuuda (VI-

Iy
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(VI-B
o1 a pharmaceutically acceptable salt thereof, wherein:
R} is H, -CN, halogen, C,-Cy straight or branched alkyl, -0-(C3-Cs cycloalkyl),
~0-{C-Cy straight or branched alkyl) wherein:
the C5-Us cycloalkyl optionally includes an oxygen or nitrogen heteroatom; and
when R’ is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R? is independently H, halogen or C-C, straight or branched alkyl;
R is H, -OH, or halogen:
R is eyclobutyl, azetidin-1-vl, or cyclopropyt;
R s H, halogen, or C;-C; alkyl;
R s ~C{O)-R™, -C{O)-NHR™ | -C{0)-0-R™ or S(ORR™; and
R*!is €)-C; straight or branched alkyl, cyeloalkyl, heterocyelyl, aryt or heteroaryl, each

of which is optionally substituted.

3229} In some aspects of Formula (VI-J), R is H or halogen.

[06230] in some aspects of Formula (VI-J). R’ is halogen, ~CN or €,-C, haloalkyl.
06231} fn some aspects of Formula (VI-), R is €,-C, alkyl.

[6232] In some aspects of Formula (VI-J), R s cvelobutyl and R is
C-C; alkyl.

16233} In some aspects of Formaula (Vi-1), R* is ¢yclobutyl.

3234} In some aspects of Formula (VI-D), RT is Hor F.

3235} In some aspects of Formula (VI-J), R' is ~CN.

[6236] fn some aspects of Formula (VI-J), R’ is ~CFs.

16237} fn some aspects of Formula (VI-J), R” is H, methy! or ethyl,

[3238] In some aspects of Formula (VI-J), R¥isH.

[6239] In some aspects of Formula (VI-]), R* is methyl.

16244] In some aspects of Formala (Vi-1), R is -C{(O)-NHR™"

[G241] In some aspects of Formula (VI-1), R™ is isopropyl. isobutyl, (R)-3-

tetrahvdrofuranyl, ($)-3-tetrahydrofuranyl, (R)-(ietrahydrofuran-2-viymethyvi, (8)-
{(tetrahvdrofuran-2-yDmethyl, (R)- tetrahydro-2H-pyran-3-yl or {8}-tetrabydro-2H-pyran-3-yL.
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(6242} In some aspects of Formula (VI-]), R s (R)-(tetrahydrofuran-2-yDmethyl or
{§)-(tetrabydrofuran-2-ymethyl.

[3243] In some aspects of Formula (VI-1), R is <CN, cach R is HL R is Hor F. R s
C3-Cy eycloalkyl, R™ is H, R is -C(0)-NHR ™' where R is isopropyl, isobutyi, (R)-3-
tetrahvdrofuranyl, (8)-3-tetrahydrofuranyl, (R)-(tetrahvdrofuran-2-viymethyl, (8}-
(tetrahydrofuran-2-viimethyl, (R)-tetrahydro-2H-pyran-3-vl, or (S)-tetrabydro-2H-pyran-3-yi,
[06244] fn some aspects of Formula (VE-J), R” is -C(0)-0- R,

{6245} In some aspects of Formula (VI-]), R7 s isopropyl, iscbutyl, {(R}-3-
tetrabhydrofuranyl, (83-3-tetrahvdrofuranyl, (R)-(tetrahydrofuran-2-yDmethyl {5)-
(tetrabydrofuran-Z-ylmethyl, (R)- tetrahydro-2H-pyran-3-vi, or (S)-tetrahvdro-2H-pyran-3-
vi.

8246} In some aspects of Formula (VIE-]}, Rlis -CN, cach RPis H, R is Hor F, R is
C5-Cy cycloatkyl, R™ is H, R is -C(0)-0-R™ where R is isopropyl, isobutyl, (R)-3-
tetrahvdrofuranvl, (8)-3-tetrabvdrofuranyl, (R)-(tetrahydrofuran-2-vimethyl, (8)-
(tetrahydrofuran-2-vDmethyl, (R)- tetrahvdro-2H-pyran-3-vl, or {S)-tetrahydro-2H-pyran-3-
vl

[6247] In some aspects of Formula (VI-1), R™ is (R)-3~tetrahvdrofuranyl or (8)-3-
tetrahvdrofuranyl.

3248} In some aspects of Formula (VI-}, compounds have a Formula selected from the

group consisting of’
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Compounds of Formula (VD
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RS

[6249] in certain aspects, the compounds of Formula (V) have one of the following

Formulae (VH-A) or (VH-B):

RQE_WT(RQ
RaofN N 0
Rag™ N SN
Ry P RQE%RE
’”\\:ff\&
{(VH-A)

or a pharmaceutically acceptable salt thercof, wherein:
Lig1s C or N, wherein Ry is absent if Lig 15 N;

La7, Las, and A are each independently CHor N

or

(VII-B)
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R; is hvdrogen, cvane, hale, Ty alkyl, C6 alkoxy, ~CEOMINR MR ),
—(CH ) CE=ONR ) {(Ry), CF;, ~OCF;, or -S(=0}Ro0:

gisQ, 1,2, 3, 0rd;

Rye 18 hydrogen or Cie alkvl, Cis alkoxy, or =N{R12)(R14);

R; is hydrogen, halo, Cis alkoxy, or Crs alkyl;

Rs is hydrogen, hydroxyl, halo, Ci.s alkyl, or Ci alkoxy;

Ry and Ry are each independently hydrogen, halo, cvano, Ci alkyl, Ci¢ alkoxy,
CF;, ~OCF;, or —S(=0)»R0;

Ryp, Ry, and Ry; are cach independently hydrogen, 4 alkyl, € alkoxy,
=S(=0)R,0, -C(=0)R, hydroxvalkyl, hvdroxyl, —-N{R5R4), or Ry; and Ry taken
together with the atoms to which they are attached join together to form a
heterparyl or heterocyclyl

Ry; is hydrogen, C.6 alkyl, €16 alkoxy, ~5(=0)Ry, ~C{=0)R, hydroxyalkyl,
hyvdroxyl, -N(Ri3R 4}, Ra; 15 absent if Lis 18 N, or R41 and Ra» taken together with
the atoms to which they are attached join together to form a heteroarvl or
heterocvelyl;

R.is hvdrogen, C,.¢ alkyl, cycloalkyl, arvl, heteroevelvl, heteroarvl, hydroxvalkyl,
“N(R5R 6}, or =S{(=0),Rz0;

Rao is hydrogen, (6 alkyl, or U6 alkoxy;

Ry and R4 are cach independently hydrogen, Ci¢ alkyl, cycloalkyl, aryl,
heterocyelyl, heteroaryl, hydroxvalkyl, alkylanmino, ~N{RisR 6}, or —=5(=0}:Ra0;
and

Rys and Ris are each independently hydrogen, Cis alkyl, eveloalkyl, arvl,
heterocyelyl, heteroaryl, hydroxvalkyl, or alkylamine.

(250} In certam aspects of Formula (Vi}, R 18 hvdrogen, cvano, C.¢ alkyl, C 4 alkoxy,
or -C{=0N{R ¥R 4).

[6251] In certain aspects of Formula (VH), Ry 18 cyano.

16252} In certain aspects of Formmaula (VH), K, is hydrogen or halo.

02583 In certain aspects of Formula (VH), R, 1s hydrogen.

(6233}
(G254} In certain aspects of Formula (VII), R; is hvdrogen.
[6255]

G255 In certamn aspects of Formula (VH), Ry and By, are each independently hydrogen
or Ci alkyl.

3256} In certain aspects of Formula (VH), Ry and Ry; are cach independently Cr4 alkvl.
[6257] In certain aspects of Formula (VH), Rso is hydrogen.
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(6258} In certain aspects of Formula (VI), Ry is hydrogen.

[3259] In certain aspects of Formula (VH), Lig is N.

[8260] In certain aspects of Formula (VH), L7 is N

261} In certamn aspects of Formula (Vi) Lig1s CH.

3262} In certain aspects of Formula (VH), Ligis N.

[6263] In certain aspects of Formula (VH), Ais N,

[0264] in certain aspects of Formula (VH), A 1s CH.

{6265} In certain aspects of Formula (VI), Ry; 18 Cig alkyl

[3266] In certain aspects of Formula (VH), Ry 1s Cy alkyl.

6267} In certain aspects, the compounds of Formula (V) have one of the following

Formulae (VH-C) or (VD)

HiN N
\f o)
H %
or \:\N :

(VI-C) (VII-D)

or a pharmaceutically acceptable salt thereof.

Commpounds of Formula (Vi)

3268} In certain aspects, the compounds of Formula (VI have one of the following

Formulae (VII-A), (VHI-B), or (VIH-C):

Ryge 0 -
| =y Rad | =
2l 4 E/Lwe o
Rast Rag"N NN
Ry Rai Rzz P
. AP,
, Of
(VII-A) (VII-B)
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!
Rag” N =
- . Ra
R i Rg_g “

21

(VII-C)

or a pharmaccutically acceptable salt thereof, whercm:

Lio and A are each mdependently CH or N

R, is hvdrogen, cvane, hale, Cig alkyl, Cre alkoxy, ~CE=0INR MR ),
(CHu}CE=OIN(RHR ), CF;s, ~OCF;, or ~S(=0)Ra0;

gis0,1,2,3, 0r4;

Rye is hydrogen or C¢ atkyl, Ci4 alkoxy, or -N(R;;)R ),

R, is hydrogen, halo, U6 alkoxy, or U5 alkyl;

R; 18 bydrogen, hvdroxyl, halo, Cy¢ alkyl, or € alkoxy;

Ry, and Ry, are each independently hydrogen, halo, cyano, Ci 4 alkyl, €16 alkoxy,
CF;, ~OCF;, or —S(=0)»R0;

Ras 18 hydrogen, Ci alkyl, or Cs alkoxy;

Rys and Rus are cach independently bydrogen, Cis alkyl, Cig alkoxy, cycloalkyl,
hydroxvalkyl, arvi, heterocvelvl, heteroaryl, alkviamino, —-S{=0):R, -C{=0)R,
or ~N{R;:R4); and

Ry; and R4 are each independently hydrogen, Cy. alkyl, cvcloalkvl, aryl,
heterocyvelvl, heteroaryl, hydroxvalkyl, alkvlaminoe, —N{R;sR 4}, or =5(=0}:Rap;
and

Rys and Ry are each independently hydrogen, Ci.s alkyl, cveloalkvl, arvi,
heterocvelvl, heteroarvl, bydroxyalkyl, or alkylamino.

269} In certam aspects of Formula (Vi), Ry 1s hvdrogen, cvano, €16 alkvl, Ci
atkoxy, or ~CEOINN{R MR,

[6270] In certain aspects of Formula (VHI), Ry is cyano.

16271} In certain aspects of Formaula (VHI), R» is hydrogen or halo.

6272} In certain aspects of Formula (VHI), R; is hydrogen.

{6273} In certain aspects of Formula (VHI), R is hydrogen.

6274} In certain aspects of Formula (VHI), Ry, and Ry, are cach independently hvdrogen

or C1~5 Ijﬂ\‘y’l
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{8275} In certain aspects of Formula (VIH), R,, and Ry, are each independently ¢

alkyl.

6276} In certain aspects of Formula (VHI), Ry 13 hvdrogen.

3277} In certam aspects of Formula (VHI), Ligis N,

{3278} In certain aspects of Formula (VHI), A is N,

[6279] In certain aspects of Formula (VHI), A 1s CH.

[0280] in certain aspects, the compounds of Formula (V1) have the following Formula
(VIH-Dy:

(VII-D)

or a pharmaceuiically acceptable salt thereof.

3281} In various aspects, compounds of formula IX are provided:

L 2
R24—</ '

H

R? Xx)

or a pharmaccutically acceptable salt thereof, wherem:

R'isH, -CN, halogen, C;-Cy straight or branched atkyl, ~0-(C5-Cs cveloalkyl) or
~O-{Cy-Cy strarght or branched alkyl} wherem:
C;3-Cs oycloalky! optionally includes an oxygen or nitrogen heteroatom; and
when R is not H, -CN or halogen, it is optionally substituted with one or more

halogens;
cach R” is independently hvdrogen, halogen or C1-C, straight or branched alkyl;

R is H, -OH, or halogen;
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R*! is H, halogen, C,-C, straight or branched alkyl, Co-Cs eycloalkyl wherein the Ca-
Cs cycloalkyl optionally includes an oxygen or nitrogen heteroatom;
R™ is H, halogen, or C;-C; alkyi;
R*™ is H, C1-Cy straight or branched alkyl, <(C-C, alkyl)-OH.
A C1-Cy alkyDy-0(C5-Cs eveloalkyly, or
~{-Cyq alkyDy-0-{C-Cy straight or branched alkyl) wherein:
tisOorl;
the Cs3-Cs cycloalkyl optionally includes an oxveen or nitrogen heteroatom;
L is CR¥ or N;
Lis CHor N;
at least one of L' or L7 is N: and
R™ is H or C;-(y straight or branched alkyl.
[6282] in some aspects of Formula (1X). R** is C1-Cs straight or branched alkyl,
~{C1-Cy alkyl}~0-{C-Cy straight or branched alkyl) whereintis Gor 1.
[3283] T some aspects of Formula (IX), R*! is halogen, €1-C; straight or branched alkyl,
~3-Cs cycloalkyl wherein the C5-Cs eyeloalky] optionally mcludes an oxygen or nitrogen
heteroatom, —S{0),~(C-Cy straight or branched alkyl) whereinuis O or 2, or
=S{Oy-( C3-Cs cveloalkyl) wherein u 1s 0 or 2;
(3284} In some aspects of Formula (IX), R’ is H or halogen.
1(3285] in some aspects of Formula (1X). R is halogen, ~CN or C;-C, haloalkyl.
06286} fn some aspects of Formula (1X). both L' and L” are N.
6287}
C1-C, alkyl
[62588] In some aspects of Formula (IX), R” is C5-Cs cveloalkyl and R™ is C-C alkyl.
3289} In some aspects of Formula (IX), R is «(C-Cs alky}~0-(C,-C, alkyl) wherein t

Tn some aspects of Formula (IX), R* is €1-C; alkyl or C3-Cs eyeloalkyl and R is

isOorl.
[(290] in some aspects of Formula (1X). R?! is Cz-Cs eycloalkyl, R is C;-C; alkyl and
R* is C-C; atkyl.

6291} T some aspects of Formula (1X), R*! is eyclobutyl, R” is C,-Cs alkyl and R™ is
C-C; alkyl.

16292} In some aspects of Formula (IX), R” is cyclobutyl.
[(3283] In some aspects of Formula (IX), R is Hor F.
3294}
16295]

In some aspects of Formula (IX), R' is ~CN.

In some aspects of Foromuda (1X, R'is ~CF;.

~
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(62596} In some aspects of Formula (IX), R is H. methyl or ethyl.

16297} In some aspects of Formula (IX), R is H.

[(3288] In some aspects of Formula (IX), R™ is methyl.

3299} In some aspects of Formula (IX), R' is —CN, each R’ is hydrogen, R is Hor F,

R is C2-Cs cycloalkyl, R* is methyl, L' and L are N, and R™ is methyl, ethyl,
hydroxymethyl, methoxymethyl, 2-methoxyethyl.

[6364] in some aspects of Formula (1X), Rlis—CN, cach R isH, R isHor F, R is
C5-C, cycloalkyl, R is methyl, L' and L7 are N, and R is methoxy or ethoxy.

(6301}  In some aspects of Formula (IX), R’ is ~CN, cach R* is H. R¥is Hor F. R is
C5-Cy cycloalkyl, R™ is methyl, L' is CH, L” is N, and R™ is methyl, cthyl, hydroxymethyl,
methoxymethyl, or 2-methoxyethyl.

{8362} In some aspects of Formula (IX}, R'is ~CN, each R7is H, R isHor F, R* is
C3-Cy cycloatkyl, R™ is methyvl, L' is N, L7 is CH, and R™ is methyl, ethyl, hydroxymethyl,
methoxymethyl, or Z-methoxyethvl

[G303] In some aspects of Formula (1X), compounds have a Formula selected from the

group consisting of:

[G304] In various aspects, compounds of Formula (X} are provided:
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or a pharmaceutically acceptable salt thercof, wherem:
R'is H, -CN. halogen. C;-( straight or branched alkvl, -O-(Cs-C5 cycloalkyl),
~0-(C,~Cy straight or branched alkyl) wherein:
the C»~Cs cveloalkyi optionally includes an oxygen or nitrogen heteroatom; and
when R’ is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R” is independently hydrogen, halogen or C,-C, straight or branched alkyl:
R is H, -OH or halogen;
L’ is C(R™),. 0 or NR™;
cach R” is independently H. ~OH. -CN, ~0{Cs-Cs cycloalkyl). ~-0~(C,-Cy straight or
branched alkyl), or -C(O)-N(R"), wherein:
tisfor i and
the Cs-U5 cycloalky! optionally mncludes an oxygen or nitrogen hetercatom;
cach R is independently H, ~C{0}-0n(C-C, straight or branched atky!),
—C{0)-0-(Cs-Cs eyelic alkyly, —~Cs~Cs eyelic alkyl optionally containing an oxygen or
nitrogen heteroatom, -C{O}-N(R™),, €1-Cy straight or branched alkyl wherein:
tisOorl, and
the Cs~Cs cveloalkyi optionally includes an oxvgen or nitrogen heteroatom;
nis 1, 2 or3;
mislorZ;
R is H, halogen, C)-Cy straight or branched alkyl, C3-Cs cycloalkyl wherein the Ca-Cs
cycloalkyl optionally mcludes an oxvgen or nitrogen hetercatom
R™is H, halogen, C-C; alkyl;
cach R* is independently ~OH. -CN, halogen, C,-C, straight or branched alkyl,
~(C1~Cy alkyDe-O-(Cs~Cs eyeloalkyl), ~(Ci-Cy alky}e-0-(C,-Cy straight or branched
alkyly, ~C{O)}-0(C-Cy alksl), or -C{ON(R™Y, wherein:
tisOor 1, and
the C5-Cs eycloalkyi optionally includes an oxygen or nitrogen heteroatom;
sis0, lor2;
cach R® and R°" is independently H or C-C, straight or branched alkyl; and
wherein two of R?°, R® R R’

25 60 50 501 54 26 60 5 0 &
of R R® R R and R”' may be two R, two B™ two R, two B* or two R
] o 2 & 2

i 601 . - N ~ .
and R™" opticnally join to form a ring wherein the two

{3385} In some aspects of Formula (X0, R™ is halogen, C,-Cy straight or branched alkyl

or C3-Cs eycloalkyl.

~J
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(6366} In some aspects of Formula (X), R” is H or halogen.

[G307] In some aspects of Formula (X}, R' is ~CN or €;-C, haloalkyl.

[G308] In some aspects of Formula (X), R is Hor F.

3309} In some aspects of Formula (X), R' is -CN.

3310} In some aspects of Formula (X3, R is~CF.

13311} In some aspects of Formula (X}, nis 1.

[6312] in some aspects of Formula (X)), nis 2.

{6313} In some aspects of Formula (X), mis 1

6314} In some aspescts of Formula (X}, mis 2.

[G315] In some aspects of Formula (X), R” is C;-C, alkyl or C5-Cs cyeloatkyt and R™ is

Cy-Cy alkyl.

3316} In some aspects of Formula (X0, R™ is C5-Cs cycloalkyl and R is €1-C alkyl.
13317} in some aspects of Formula (X3, nis 2, mis 1, L’ is -N-C(0}-0~(C,-C; alkyl).
16318} fn some aspects of Formula (X), L’ is NR™; R is €,-C; atkyl; RY is cyclobutyl;

R¥ZisHor methvl; RUisH.R'is -CN;misZ2andnis for2.

{6313} In some aspects of Formula (X), n1s 2, mis 1, L'isOandsis 0.

[63320] In some aspects of Formula (X), R™ is H. methyl or othyl.

3321} In some aspects of Formula (X), R™ is methyl.

3322} In some aspects of Formula (X3, R™ is H.

13323} in some aspects of Formula (X). R’ is -CN. cach R? is H, R* is Hor ¥, RY is

C3-Cy cycloalkyl, R™ is methyl, nis 2 and L7 is NR™ where R™ is methyl or cthyl.

[6324] In some aspects of Formula (X)), Rlis—(N,each R’ isH. R’ isHor F, R s
“5-Cy cyeloalkyl, R? is methyl nis 2 and L' is O,

16325] In some aspects of Formula (X)), the compound has a structure selected from the

group consisting of’

~J
E
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%y and

[06326] in various aspects, compounds of Foroula (X1} arc provided:

RS\S\":

R? (X1
or a pharmaceutically acceptable salt thereof, wherein:

R'is H, -CN. halogen, C;-Cy straight or branched alkyl, -0-(Cs-Cs cycloalkyl),
~0-(C,~Cy strarght or branched alkyl) wherein:
the {5-Cs cycloalkyl optionally includes an oxygen or nitrogen heteroatom; and
when R' is not H. -CN or halogen, it is optionally substituted with one or more

halogens;

cach R” is independently H, halogen or C,-Cy straight or branched alkyl;

R’ is H, -OH, or halogen;

R is cyclobutyl, azetidin-1-vi, or cyclopropyl;

R*isH, halogen, C,-C; alkyl; and

R s €1-C, alkyl or Co-0~(Cy or G, alkvl).

[6327] in some aspects of Formula (X). R’ is H or halogen.

[3328] in some aspects of Formula (X1, R'is halogen, —CN or C-C; haloalkyl.

[6329] o some aspects of Formula (X1), R is Cs-Cy eyeloatkyl and R* is €-C; alkyl.
16338} In some aspects of Formula (XI), R* is eyclobutyl and R™ is C-C; alkyl.
16331} In some aspects of Formula (X1), R” is cyclobutyl.

[3332] In some aspects of Formula (X1, R¥ is Hor F.

3333} In some aspects of Formula (X1, R' is -CN.

~J
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(3334} In some aspects of Formula (XI), R is ~CFs.

16335] In some aspects of Formula (X1), R is H, methyl or ethyl.
[63336] In some aspects of Formula (X1, R” is H.

3337} In some aspects of Formula (XI), R” is methyl.

[8338] In some aspects of Formula (XT}, R'is ~{N, gach R is H, RiisHor F, R is
eyclobutyl, R™ is methyl and R™' is methy! or ethyl.
[6339] in some aspects of Formula (X1), the compound has a Formula selected from the

group consisting of:

O O
WO,
H
(3
N

.
N and

[63340] In certain aspects, the present disclosure provides compounds having any one of

the structures found in Table 1. According to the present disclosure, the compounds of Table

1 are inlubitors of fatty acid synthase.

Svnthesis of Compounds

[6341] Also described herem are methods of synthesizing the compounds of the present
disclosure. Compounds of the present disclosure can be synthesized as indicated in

SYNTHETIC SCHEMES 1-13 below.

~J
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Scheme 1
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wherein:
R" is hydrogen or alkyl;
R; s hydrogen, cvano, halo, Cis alkyl, €4 alkoxy, ~CEOINRGHR ), ~
(CH)LEOINRL MR ), CFs, —OCF;, or —S(=03Rq0;
qis0,1,2,3, or4;
Rap 1s hvdrogen or Ci alkyl, Cy4 alkoxy, or =N(R ;3}{R 4}
R, is hvdrogen, halo, Ci.s alkoxy, or Ci6 alkyl:
Rz is hydrogen, bvdroxyl, halo, € alkvl, or Cig alkoxy;

Ry and Ra; are each mdependently hvdrogen, halo, cvano, i alkvl, Cis alkoxy,

{ {)CF? o1 - O) R’U;

Ry; and Ry4 are each independently hydrogen, Ci6 alkyl, cycloalkvl, aryl,

heterocyelyl, heteroaryl, hydroxvalkyl, alkviamino, —N{R sR1¢), or =S{=0},Ra0;
Rys and R are each independently hydrogen, Ci.s alkyl, cycloalkyl, arvl,
heterocyclyl, hetercaryl, hydroxyalkyl, or alkylaming,; and

Ry~ 18 hvdrogen or alkyl.

~
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Scheme 2
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wherein:
R; 15 hydrogen, cvano, halo, Ci¢ alkvl, 4 alkoxy, ~C(=0N{R 5} Ry}, —
(CHL)CEOINRL MR ), CFs, —OCF;, or —=S(=0}:R)0;
qis90,1,2,3, or4;
Rue 1s hydrogen or Cr.s alkyl, Cis alkoxy, or ~N(R 133 Rua);
Ry 18 hydrogen, halo, Ci.s alkoxy, or Cr.s alkyl;
R; 18 hydrogen, hydroxyl, halo, €4 alkvl, or Cis alkoxy;
Ry; and Ry, are cach independently hydrogen, halo, cvano, (¢ alkyl, Ci alkoxy,
CF;, —OCF;, or —-8(=03Ryy;
Ry3 and R4 are each independently hvdrogen, Cis alkyl, cvcloalkvl, arvi,
heterocycelyl, hetercaryl, hydroxvalkyl, alkvlamino, ~N{RsRs¢), or -5(=0),R 4,
Ry5 and Ry, are each independently hydrogen, Ci alkyl, cycloalkyl, arvl,

heterocvelyl, heteroaryl, hvdroxyalkyl, or alkyiamino;

)
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Ras 18 hydrogen, ~N{R;2)(Ri4), Cip alkyl, T ¢ alkoxy, s absent if Ly 13 N, or B;: and

Ry taken together with the atoms to which they are attached join together to form a

heterocyelyl, heteroaryl, or eycloalkyl; and

Raa 18 hydrogen, —-N{R1:}{R14), Cr6 alkyvl, Ci alkoxy, -(Cis

atkoxy¥heterocyelyl), heterocyelyl, or Rys and Rys taken together with the atoms to which

they are attached join together o form a heterocyelyl, hetercaryl, or cyeloalkyl

Scheme 3

NH; NH,
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ey . Yy
Lzu&af L;N_,
- Halogenaticn, e.q.,
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i1 e e
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) A/S/NHQ
Lo by
2~L,3 4
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EEJ o)
n-Buli THF K{\J/U\QH
DME '/‘\é\ HBTU, DIEA,
Ror  Rp
Nu
1A YV a o]
Lyt 4 Ry
§ NN

wherein:
L{ 15 a leaving group;

Nu 1s a nucleophile;

Heat, [C] (eq. air)

La, L5, Ly, and Ly are cach independently CH or N;

R 18 hydrogen, cyano, halo, Ci4 alkvl, C alkoxy, ~CEOINR 5HR ), -
(Cii;'}q(j(O}I\(Rg)(ﬁjf), CF;, ~-OCF;, or S(O)zRyo

qis9,1,2, 3, 0r4;

Rao s hvdrogen or C 16 alkvi, Cr.s alkoxy, or —N{R 3R 14):

Rz 15 hvdrogen, halo, Cre alkoxy, or Cr.s alkyl;

R is hvdrogen, hydroxyi, halo, €, alkvl, or {6 alkoxy;

DMVEF

Ry and Ry, are cach independently hvdrogen, halo, cvano, C.e alkvl, €. alkoxy,

CFy, —OCF, or —=S(=0)Ra0;
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R;5 and R4 are each independently hydrogen, C;4 alkyl, cvcloalkyl, arvl,
heterocyclyl, hetercaryl, hydroxvalkyl, atkvliamino, ~N{RsRi¢), or -5{=0}Ry;
Rys and Ry are cach independently hydrogen, Ci. alkvl, cycloalkvl, arvi,
heterocyelvl, hetercaryl, hydroxyalkyl, or alkyvlammo; and
Ry7 18 hydrogen or alkyl.

Scheme 4

* EDC 0
Aow T
Rei” OH e, Red” NN,

o . o]
y S ) 8]
C o o iL

N
h P b P
NC O/ /\O L[‘*Q/"\ HyN = ,U\O/ CHyl § P Ro4 NHNH.
- S . | — e N -
THF/HO THF
=74 2 Rzi Ru HOAC

wherein:
Ry is hydrogen, cyano, halo, Cis alkyl, Cig alkoxy, ~CEOIN(R (5 (Ry4),
—ACHu}CEOINR R 14). CF;, ~OCF;, or -S(=01Rug;
qis0,1,2,3, or4;
Rap 1s hvdrogen or Ci alkyl, Cy4 alkoxy, or =N(R ;3}{R 4}
R; 18 hvdrogen, hale, C¢ alkoxy, or Crs alkyl;
R is hydrogen, bvdroxyl, halo, €4 alkvl, or Cy.¢ alkoxy;
Ry and Ry, are each mdependently hvdrogen, halo, cvano, C,¢ alkvl, € alkoxy,
CF;, ~OCF;, or -S(=0)Rs;
Rys and Rys are each independently hydrogen, Cig alkyl cycloalkyl, aryl,

heterocycelyl, heteroaryl, hvdroxvalkyl, alkvliamino, —N{RsRi¢), or —-S{(=0)Ra0;

80
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R,s and R4 are each independently hydrogen, Ci; alkyl, cycloalkyl, arvl,
heterocyclyl, hetercaryl, hyvdroxyalkyl, or alkylaming,
Ry~ 18 hyvdrogen or alkyl; and
Ras 18 hydrogen, -N(R3 R}, Cis alkyl, Cig alkoxy, —(Cie alkoxv)(heterocyelyl), or
heterocyelyvl.

Scheme 3

o
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wherein:
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R; is hvdrogen, cvane, hale, Ty alkyl, C6 alkoxy, ~CEOMINR MR ),
—(CH ) CE=ONR ) {(Ry), CF;, ~OCF;, or -S(=0}Ro0:

gisQ, 1,2, 3, 0rd;

Rye 18 hydrogen or Cie alkvl, Cis alkoxy, or =N{R12)(R14);

R; is hydrogen, halo, Cis alkoxy, or Crs alkyl;

Rs is hydrogen, hydroxyl, halo, Ci.s alkyl, or Ci alkoxy;

Ry and Ry are each independently hydrogen, halo, cvano, Ci alkyl, Ci¢ alkoxy,
CF;, ~OCF;, or —S(=0)»R0;

Ry; and Ry4 are each independently hydrogen, Ci.s alkyl, cveloalkvl, arvi,
heterocyelvl, heteroarvl, hydroxvalkyl, alkylamino, —MN{(R;sRy6), or —=S{(=0});Ry0;

Rys and R are each mdependently hvdrogen, C4 alkyl, cvcloalkyl, arvi,
heterocvelvl, hetercarvl, hvdroxyalkyl, or alkylamino;

Ry7 18 hydrogen or alkyl;

Ros 18 hydrogen, -N(R1}{Rua), Cus alkyl, Cig alkoxy, —(Ci alkoxy)heterocyelyh), or
heterocvelyl;

Rys 18 hydrogen, Crg alkyl, Cis alkoxy, hvdroxyalkyl, heteroaryl, heterocvelyl,
—N{R5R6}. “C(=0)R 6, ot —RysC{=0R

Raq 18 hydrogen, Cre alkyl, Ci alkoxy, cycloalkvl, hydroxyl, hvdroxvalkyl, arvl,
heterooyclvl, heteroaryl, alkvlamino, CF;, ~OCF;, -5(=01,Ry;, or ~-N{R;sR4); and

mi, 1, or2.

16342} Schemes 6-13 provides a synthesis for exemplary compounds of formula IX
wherein:

R'is H. -CN, halogen, C;-Cy straight or branched alkyl, -0-(C3-Cs cveloalkyl),
~O-{C-Cy strarght or branched alkyl} wherem:
C3-Cs eveloalkyi optionally includes an oxygen or nitrogen heteroatom; and
when R’ is not H, -CN or halogen, it is optionally substituted with one or more

halogens;

cach R” is independently hydrogen, halogen or C-C; straight or branched alkyl;

R isH. -(OH, or halogen;

R*! is H, halogen, C,-C, straight or branched alkyl, Co-Cs eycloalkyl wherein the Ca-
Cs cycloalkyl optionally includes an oxygen or nitrogen heteroatom;

R™ is H, halogen, or C;-C; alkyl:

R™ is H or C;-Cy straight or branched alkvl; and
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R is H, -0, straight or branched alkyl, (C,-Cy alkyh)-OH
(- alkyl}-O-(C5-C5 eycloalkyh), or {C-Cq alkyD-0-{C-Cy straight or
branched alkyl) wherein:
tisOorl; and

the {3-Cs cvcloalkyl optionally includes an oxygen or nitrogen heteroatom.
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[6343] Additional methods for producing particelar compounds according to the present
disclosure are provided in the EXAMPLES. One skilled in the art will recognize that other
compounds of the Formulae disclosed can be made by modifications to the specifically
disclosed schemes employing methods known to those of skill in the art. Additional
examples can be found 1n Table 1.

[3344] Many such techniques are well known in the art. However, many of the known
technigues are elaborated in Compendium of Organic Synthetic Methods (Vol. 1, 1971; Vol
2, 1974; Vol. 3, 1977; Vol. 4, 1980; Vol. §, 1984; and Vol. 6 as well as March in Advanced
Organic Chemistry {1985); Comprehensive Organic Synthesis. Selectivity, Strategy &
Efficiency in Modern Organic Chemistry. fn 9 Volumes (1993); Advanced Organic
Chemistry Part B: Reactions and Synthesis, Second Edition (1983), Advanced Organic
Chemistry, Reactions, Mechanisms, and Structure, Second Edittion (19773, Protecting Groups
in Organic Synthesis, Second Edition; and Comprehensive Organic Transformations {1999}

Viral Infection Pathwavys

[6345] The host cell targets inlubited by the present compounds and methods play a role
in the viral replication and/or mfection pathways. Targeting of such host cell targets
modulates the replication and/or infection pathways of the viruses. In preferred aspects the
wdentified host cell targets are directly or mdirectly modulated using the compositions of the
present disclosure. The modulation of such host cell targets can also be performed by
targeting eatities in the upstream or downstream sigoaling pathways of the host cell targets.
0346} According to the present disclosure, viral infection can be treated by targeting the
fatty acid synthesis pathway, and in particular fatty acid svnthase. HRV is representative of
viruses that can be treated according to the present disclosure. Like other viruses, the
replication of HRV involves six phases; transmission, entry, replication, biosyathesis,
assembly, and exit. Entry occurs by endocytosis, replication and vRNP assembly takes place
in the nucleus, and the virus buds from the plasma membrane. In the infected patient, the
viras targets airway cpithelial cells. The present compounds and methods target and modulate
at Ieast one host cell targets involved 1o such pathways.

3347} For some viruses a great deal of progress has been made in the elucidation of the
steps involved during tnfoction of host cells. For example, experiments initiated in the early
1980s showed that influenza virus follows a stepwise, endocytic entry program with elements
shared with other viruses such as alpha-and rthabdoviruses (Marsh and Helenius 1989,
Whittaker 2006). The steps mclude: 1} Initial attachment to siabic acid contaming
glycoconjugates receptors on the cell surface; 2) signaling induced by the virus particle; 3}
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endocytosis by clathrin-dependent and clathnn-independent celhular mechanism; 4} acid-
induced, hemaglutinin (HA)-mediated penetration from late endosomes; 5} acid-activated,
M?2 and matrix protein (M1} dependent uncoating of the capsid; and, 6) intra-cviosolic
transport and nuclear import of vRNPs. These steps depend on assistance from the host cell in
the form of sorting receptors, vesicle formation machinery, kinase-mediated regulation,
organclie acidification, and, most likely, activities of the cytoskeleton.

[6348] influenza attachment to the cells surface occurs via binding of the HAY subunit to
cell surface glycoprotemns and glveolipids that carry oligosacchande moictics with terminal
sialic acid residues (Skehel and Wiley 2000). The linkage by which the sialic acid is
connected to the next saccharide contributes to specics specificity. Avian strains including
HSNT prefer an a~(2,3)-hink and human strains a~(2,63-link {Matrosovich 2006). In epithelial
cells, binding occurs prefergntially to microvilh on the apical surface, and endocytosis occurs
at base of these extensions (Matlin 1982}, Whether receptor binding induces signals that
prepare the celf for the invasion is not vet known, but i 1s likely because activation of protein
kinase C and synthesis of phopshatidylinositol-3-phosphate (PI3P) are required for efficient
entry {Sieczkarski et al. 2003; Whittaker 2006},

[3349] Endocytic internalization occurs within a few minutes after binding (Matlin 1982,
Yoshimura and Ohnishi 1984). In tissue culture cells mfluenza virus makes use of three
different types of cellular processes; 1) preexasting clathrin coated pits, 2) virus-induced
clathrin coated pits, and 3) endocytosis in vesicles without visible coat (Mathin 1982;
Sicczkarski and Whittaker 2002; Rust et al. 2004). Video microscopy using tluorescont
viruses showed the virus particles undergoing actin-mediated rapid motion in the cell
periphery followed by minus end-directed, microtubule-mediated transport to the perinuclear
arca of the cell. Live coll imaging indicated that the virus particles first entered a
subpopulation of mobile, peripheral early endosomes that carry them deeper into the
cytoplasm before penetration takes place (Lakadamyali et al. 2003; Rust et al. 2004). The
endocytic process is regulated by protein and Hpid kinases, the proteasome, as well as by
Rabs and ubiguitin-dependent sorting factors (Khor et al. 2003; Whittaker 2006},

6354} The membrane penetration step is mediated by low pH-mediated activation of the
mmeric, metastable HA, and the conversion of this Type I viral fusion protein to a membrane
fusion competent conformation {(Maeda et al. 1981; White et al. 1982}, This occurs about 16
nun after internabization, and the pH threshold varies between strains in the 5.0-5.6 range.
The target membrane is the limiting membrane of intermediate or late endosomes. The
mechanism of fusion has been extensively studied (Kiclian and Rey 2006). Further 1t was
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obscrved that fusion itself does not seem o require any host cell components except a lipid
bilaver membrane and a functional acidification system (Macda et al. 1981, White et al.
1982}, The penetration stop is inhibited by agents such as lysosomotropic weak bases,
carboxvlic ionophores, and proton pump inhibitors (Matlin 1982; Whattaker 2006).
{3351} To allow nuclear import of the incoming vRNPs, the capsid has to be
disassembled. This step involves acidification of the viral interior through the amantadine-
sensitive M2-channels causes dissociation of Mifrom the vRNPs (Bukrinskava et al. 1982
Martin and Helenius 1991; Pinto et al. 1992). Transport of the individual vRNPs to the
nuclear pore compicxes and transfer into the nucleus depends on celhilar nuclear transport
receptors (O Neill et al. 1995; Cros ot al. 2005). Replication of the viral RNAs {synthesis of
posttive and negative strands), and transcription occurs in complexes tightly associated with
the chromatin in the nucleus. It 1s evident that, although many of the steps are catalyzed by
the viral polymerase, celiular factors are involved including RNA polymerase activating
factors, a chaperone H5P90, hCLE, and a human sphicing factor UAP36. Viral gene
expression s subject to complex cetlular control at the transeriptional level, a control system
dependent on cellular kinases (Whittaker 2006},
[3352] The final asserbly of an influcnza particle occurs during a budding process at the
plasma membrane. In epithelial cells, budding occurs at the apical membrane domain only
{Rodrigucz-Boulan 1983). First, the progeny vRNPs are transported within the nucleoplasm
to the nuclear envelope, then from the nucleus to the cyioplasm, and finally they accumulate
i the cell periphery. Exit from the nucleus is dependent on viral protein NEP and M1, and a
variety of cellular proteins including CRMI {(a nuclear export receptor), caspases, and
possibly some nuclear protein chaperones. Phosphorylation plays a role in nuclear export by
regulating M1 and NEP svathesis, and also through the MAPK/ERK system (Bui et al. 1996,
Ludwig 2006). G protein and protein kinase signaling 1s mvolved in influenza virus budding
from infected host cells (Hin E. and Nayak D, 2002).
[3353] The three membrane proteins of the virus are synthesized, folded and assembled
into oligomers in the ER (Doms ot al. 1993). They pass through the Golgi complex; undergo
maturation through modification of their carbohydrate moietics and proteolyiic cleavage.
After reaching the plasma membrane they associate with M1 and the vRNPs i a budding
process that results in the inclusion of all eight vRNPs and exchusion of most host cell
components except lipids.
3354] Influenza infection is associated with activation of several signaling cascades
including the MAPK pathway (ERK, JNK, p38 and BMK-1/ERKS), the IkB/NF-kB signaling
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module, the Raf/MEK/ERK cascade, and programmed cell death (Ludwig 2006}, These result
in a variety of effects that himit the progress of infection such as transcriptional activation of
IFNb, apoptotic cell death, and a block in virus cscape of from late endosomes (Ludwig
2006},

[(3355] Most previous studies on virus-cell interactions were performed in tissue culture
using tissue culture- or egg-adapted viras straing. The viruses in these examples were adapted
in such a manner that changes were induced that affected receptor binding and tropism
{(Matrosovich 2006}. Infection with wild-type pathogenic strains is provides a more natural
picture of viral interaction with host proteins. It is known that in the human airways influenza
A and B primanly infect non ciliated epithelial celis 1o the upper respiratory track carrying
NeuSAc a~(2,6)-Gal, whereas avian straing infect ciliated epithelial cell with a~(2,3)-hinked
sialic acids deeper in the airways (Matrosovich et al. 2004a).

63356} Additionally, progress has been made in the clucidation of the steps involved
during infection by HRY of host cells. Sclected events in rhinovirus infection of the normal
human airway can be regarded as occurring sequentially. Initial steps in thinovirus
pathogenesis are believed to nclude viral entry through the nose, mucociliary transport of
virus to the posterior pharynx, and initiation of infection in ciliated and non-ciliated epithelial
cells of the upper airway. Viral replication peaks on average within 43 h of mitiation of
wnfection and persists for up to 3 wk. Infection is followed by activation of several
inflammatory mechanisms, which can include release or generation of mnterleukins,
bradvkinins, prostaglandins, and possibly histamine and stimulation of parasvinpathetic
reflexes. Pathophysiologic processes are mitiated, which mclude vasodilatation of nasal blood
vessels, transudation of plasma, glandular secretion, and stimulation of nerve fibers, causing
pain and triggering snecze and cough reflexes. The resultant chinical illness is a rhinosinusitis,
pharyugitis, and bronchitis, which, on average, lasts one weck.

{3357} Changes in gene expression profiles daring i vive thinovirus mfections have been
identificd (Proud, D., etal.. Am. J Respir. Cris. Care Med. Vol 178. pp 962968, 2008).
Nasal epithelial scrapings were obtained before and during experimental rhinovirus infection,
and gene expression was evaluated by microarray. Vipenin is identified as an antiviral protein
nduced by interferon (IFN), viral infections, and pathogen-associated molecules. Naturally
acquired rhinovirus infections, cultured human epithelial cells, and short interfering RNA
knockdown were used to further evaluate the role of vipenin n thinovirus infections.
Symptom scores and viral titers were measured in subjects moculated with rhinoviras or a
sham control, and changes in gene expression were assessed 8 and 48 hours after moculation.

93



WO 2016/149271 PCT/US2016/022471

Rhinovirus-induced changes in gene expression were not observed 8 hours after viral
infection, but 11,887 gene transcripts were significantly altered in scrapings obtained 2 days
post-inoculation. Major groups of up-regulated genes include chemokines, signaling
molecules, interferon-responsive genes, and antivirals. Rhinovirus mfection sigmificantly
alters the expression of many genes associated with the immuune response, including
chemokines and antivirals. Some of the genes markedly induced by HRV-16 infection
include but are not hinuted to CCL2, CCLE, CXCL11, CXCL10, CXCLI3, CXLY, CCL20,
IFTT2, GBP, IFIT1, GIP2, IFIT4, IL28B, IRF7, CIGS5, NOSZA, OAS3, OASL, OAS2,
OAST, MX2Z, MX1, PLSCRI, SOCSI, SOCS2, MBAS, RIGL, SOCS3, ICAM-1, HAPLNG,
MMP12, EPSTIL, and TNC.

Faity Acid Synthesis Pathway

(3358} Various aspects of the present disclosore relate to compositions and methods that
modulate the activity of the fatty acid syathesis pathway to treat a viral infection or treat
cancer. The fatty acid svnthesis pathway in humans can use four enzvmes: 1} acetvi-CoA
carboxvlase (ACC), which can synthesize malonvi-CoA; 2) malic enzyme, which can
produce NADPH; 3} citrate Ivase, which can svathesize acetyl-CoA, and 4} fatty acid
synthase, which can catalyze NADPH-dependent synthesis of fatty acids from acetyl-CoA
and malonvl-CoA. In various aspects, the present disclosure relates to treatment of viral
infections and cancer by modulating the activity of the fatty acid synthase protein.

[3359] The final products of fatty acid synthase are free fatty acids which can use
separate enzvmatic derivatization with coenzyme-A for incorporation into other products. In
hisnans, fatty actd synthesis can occur in two sites: the liver, where palmitic acid can be
made (Roncari, (1974) Can. J. Biochem., 52:221-230) and lactating mammary gland, where
Cio -Cq fatty acids can be made {Thompson, et al., (1985) Pediatr. Res., 19:139-143).

3360} Fatty acids can be synthesized 1n the cytoplasm from acetyl-CoA. Acetyl-CoA can
be generated from pyvruvate by pyruvate dehydrogenase (PBH) and by B-oxidation of fatty
acids in the mitochondria. A “citrate shuttle” can transport acetyl-CoA from the mitochondna
to the cytoplasm. Acetvl-CoA can react with oxaloacetate to vield citrate, and a tricarboxylate
transiocase can transport citrate from the mitochondria to the cviosol. In the cvioplasm,
citrate can be cleaved back to oxalcacetate and acetyi-CoA, a reaction that can be catalyzed
by ATP-citrate lyvase. Oxaloacetate can be converied back to pyruvate for re-gntry into
mitochondria.

3361} Acetyl-CoA can be converted to malonyl-CoA. Acetyl-CoA carboxylase (ACC)Y 1s
a complex multifunctional, biotin-containing, enzyme syster that can catalyze carboxylation
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of acetyl-CoA to malonyl-CoA. This conversion is an irreversible, rate-limiting step in fatty
acid synthesis. ACC can carry out three functions: biotin carboxyl camier protein, biotin
carboxyvlase and carboxvitransferase. ATP-dependent carboxylation of biotin, a prosthetic
group {cofactor) can be followed by transfer of the carboxyl group to acetvl-CoA.

HCO; + ATP + acetyl-CoA > ADP + Py + malonyl-CoA
6362} There are two ACC forms, alpha and beta, encoded by two different genes ACC-
alpha (also known as 4CC, ACAC, ACCT, ACCA, and ACACA) can encode protein highly
enriched in hipogenic tissues. Multiple alternatively sphiced transcript variants divergent in the
sequence and cneoding distinet isoforms have been found for this gene. ACC-befa {also
known as ACC2, ACCHE, HACC2735, and ACACH) can encode protein thought to control fatty
acid oxidation by means of the ability of malonyl-CoA to mhibit camitine-palmitoyi-CoA
transferase 1, the rate-limiting step 1n fatty acid uptake and oxadation by mitochondria. ACC-
beta may be nvolved in the regulation of fatty acid oxidation, rather than fatty acid
hiosvuthesis. There is evidence for the presence of two ACC-beta isoforms.
[6363] ACC can be regulated by the phosphorylation/dephosphorylation of targeted
senie residues. For example, AMP-activated kinase (AMPK) can phosphorylate ACC, and
this phosphorvlation can mbibit the ability of ACC to produce malonyl-CoA. On ACACA,
AMPK can phosphorviate Ser79, Serl200, and Ser1215 (Park, S H., et al., (2002).J Appl
Physiol 92:2475-82). AMPK can phosphorviate Ser218 on ACACE (Hardie, B.G. (1992
Biochim. Biophys. Acia 1123:231-8). Also, cAMP-dependent protein kinase {Protein Kinase
A, or PKA) can phosphorylate ACC.
[0364] ACC can be regulated by allosteric transformation by citrate or palmitoyl-CoA.
For example, citrate can be a positive effector {i.¢. citrate can allosterically activate ACC).
Citrate concentration can be high when there is adequate acetyl-CoA entering the Krebs
Cycle. Excess acetyl-CoA can then be converted via malonyl-CoA to fatty acids. Palmutoyl-
CoA can be anggative effector. Palmitovl-CoA | which 1s the product of Fatty Acid Synthase
{(FASN), can promote the mactive conformation of ACC, which can reduce production of
malonyl-CoA {a feedback mhibition process). AMP can regulate fatty acid svathesis by
regulating the availability of malonyl-CoA. Insulin binding a receptor can activate a
phosphatase to dephosphorylate ACC, which can remove the inhibitory effect.
6365} The fatty acid synthase gene {also known as FAS, 0A-519, SDR27X1;
MGC14367; MGCTST06; FASN) 15 involved in fatty acid synthesis. The enzyme encoded by
this gene is a maltifunctional protein of approxamately 272 kDa with muultiple domains, each
with distinct enzyme activitics that can play a role 1o fatty acid biosynthesis. FASN can
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catalyze the synthesis of palmitate from acetyl-CoA and malonvl-CoA, in the presence of
NADPH, into long-chain saturated fatty acids. In some cancer cell lines, FASN protein has
been found to be fused with estrogen receptor-alpha (ER-alpha), in which the N-terminus of
FASN 1s fused m-frame with the C-terminus of ER-alpha.

13366} FASN protemn can exist in the cytosol as a dimer of identical subunits. FASN
consists of three catalytic domaing in the N-terminal section {-ketoacy! synthase (K&},
malonyVacetvltransferase (MAT), and dehydrase (BH)). The N-terminal section is separated
by a core region of about 600 amino acids from four C-terminal domains {enovl reductase
{ER), -ketoacyl] reductase (KR}, acyl carrier protein {ALP), and thioesterase (TH)}. The
crystal structure of a mammalian fatty acid synthase has been reported (Mater, T, et al,
(2008} Science 321: 1313-1322). Each of the catalvtic domains of FASN can be targeted in
the methods of treating viral infection of the provided invention.

[3367] The enzymatic steps of fatty acid synthesis can involve decarboxylative
condensation, reduction, dehydration, and another reduction and can result in a saturated acvl
moiety. NADPH can be an electron donor m reductive reactions.

Antiviral Activity

[33638] In various aspects, the present disclosure provides methods for treating viral
wnfection in a subject, the method comprising administering to a subject in need of such
treatment an effective amount of a compound of Fornuulae (1), (63, (HI), V), (V), (VI),
(VID, {(VIIE, (X3, (X)), (X1} or as provided in Table 1.

[6369] in various aspects, the disclosure provides methods for treating a viral infection,
the method comprising administering the compounds of the present disclosure to a subject in
need thereof the agent.

[G374] The present disclosure contemplates the treatment of any viral infection that
targets the fatty acid synthesis pathway m a host, and m particular by modulating the activity
of fatty acid synthase. For example, the present methods can be ased to treat influenza
infection, adenoviras infection, respiratory syncytial virus infection, poxvirus infection,
poliomyvelitis infection, hepatitis C infection, vellow fever mnfection, dengue fever infection,
rhinovirus infection, and the like.

[6371] In various aspects, the present disclosure provides methods for treating hepatitis C
infection by administering to the subject one or more compounds disclosed herein. In
modulating the FASN pathway in the subject, hepatitis C infection is treated. It has been
shown that expression of FASN s upregulated in human hepatoma cell line Huh7 when these
cells are infected with HCV. Inhibiting FASN production with 2 FASN inhibitor reduced the
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production of HCV. Thas administration to a subject of the compounds of the present
disclosure. (Yang, W, et al., (2008) Hepatology 48(5):1396-1403). Tt is demonstrated in the
EXAMPLES that FASN inhibition correlates to inhibition of HCV.

6372} In certain aspects, the methods of inhibiting viral infection can be performed in
vitre. In further aspects, the methods of inhibiting viral infection can be performed i vivo.
[6373] In certain aspects the compounds of the present disclosure may be used in
combimation with other antiviral treatments in the treating of viral infection.

16374} In various aspects, the viral infection 1s a human yellow fever mfection. In further
aspects, the viral infection is a human hepatitis C infection. In vet further aspects, the viral
infoction is a human rhinoviral mfection.

[3375] In various aspects the compounds of the present disclosure can be used for the
treatment of infection of an animal subject, such as a human, by any of a plethora of viruses.
3376} In certain aspects, the compounds of the present disclosure can be used for the
ihibition of a host by a respiratory virus. Respiratory viruses arc most conunonly transmitted
by airborne droplets or nasal secretions and can lead to a wide spectrum of illness.
Respiratory viruses include the respiratory syneytial virus (RSVY), influenza viruses,
coronaviruses such as SARS, adenoviruses, parainfluenza viruses and rhinoviruses (HRV).
3377} According 1o one aspect, the present disclosure can be used to treat infection by
HRYV. The genus of rhinovirases is a member of the Picornaviridae family of viruses. Genera
within the family include the Genus Enferovirus, Rhinovirus, Cardiovirus, Aphthovirus,
Hepatovirus, Parechovirus, Erbovirus, Kobuvirus, Teschovirus. Human thinoviruses (HRV)
melude the most common virases that infect lumans and can cause the common cold. HRV
are lytic in nature. Rhinoviruses have single-stranded positive sense RNA genomes of
between 7.2 and 8.5kb in length. At the 5" end of these genomes is a virus-cncoded protein,
and like mammalian mRNA, there is also a 3" poly-A tail. The 3'~terminal UMP of the viral
RINA i3 covalently linked to the small viral protein VPg (Pasl, A V., et al., Nature 1998,
393({6682).280-284). The 3'UTR contains two structural elements. Ong is the 3'-cloverieaf
structure mvolved in the plus-strand RNA synthesis and in the process of switching trom
translation to replication (Huang, H, et al., Biochemistry 2001, 40(27):8055-8064). The other
i3 the internal nbosomal entry site (IRESY which promotes translation of the polyprotein. In
addition, species-specific intemal cis-acting replication elements (cre) have been identified in
human enteroviruses (HEV), HRV-A and HRV-B (Gerber, K, Wimmer, B, Paul, A V., J

Virol 2001, 75(22):10979-10990}. The viral particles themselves are not enveloped and are
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icosahedral in structure. Rhinoviruses also grow best in temperatures between 33-35°C. They
are also sensitive to acidic environment.

[6378] HRYV viral proteins are transcribed as a single long polypeptide, which is cleaved
into the viral structural and nonstructural proteins. Rhinoviruses are composed of a capsid
that contamns four viral proteins VP, VP2, VP3 and VP4 (Rossmann, M et al. 1985 Narure
317 (6033} 145-53; South, T, et al. 1986, Science 233 {4770} 1286-93). The isometric
nucleocapsids are 22-40nm in diameter. VP1, VP2, and VP3 form the major part of the
protein capsid. The much smaller VP4 protein has a more extended strocture and lies at
interface between the capsid and the RNA genome. There are 60 copies of each of these
proteins assembied as an icosahedron. Human antibodies that target cpitopes lying on the
exterior regions of VP1-VP3 play a role in the immune response to HRVs.

3379} HRVs have two general modes of transnmussion: 13 via acrosols of respiratory
droplets and 2} from contaminated surfaces, including direct person-to-person contact. The
primary route of entry for thinoviruses is the upper respiratory tract. Aficrwards, an HRY
binds to ICAM-1 (Inter-Cellular Adhesion Molecule 1) also known as CD54 (Claster of
Differentiation 34} receptors on respiratory epithehial cells. As the virus replicates and
spreads, infected cells release chemokines and cyvtokines, which in tumn activate inflammatory
mediators. Infection occurs rapidly, with the thinovirus adhering to surface receptors within
15 minutes of entering the respiratory tract. The incubation period is generally 8-10 hours
before symptoms begin to occur. HRVs are the most frequent cause of infection across all age
groups of the human population. Replication is often restricted to the upper respiratory tract
leading to self-limited illnesses such as the common cold. However, HRV infections can also
exacerbate pre-existing airway disorders, invade the lower respiratory tract and lead to
scrious complications.

3380} In another aspect, the compounds of the present disclosure can be used for the
treatment of infection by the mfluenza virus by targeting the pathways that the virus relics on
for infection or replication. Influenza viruses belong to Orthomyxoviridae family of virases.
This family also inchudes Thogoto viruses and Dhoriviruses. There are several types and
subtypes of influenza viruses known, which infect humans and other species. Influenza tvpe
A viruses infect people, birds, pigs, horses, scals and other ammals, but wild birds are the
natural hosts for these viruses. Infloenza type A viruses are divided into subtypes and named
on the basis of two proteins on the surface of the virus: hemagglutinin (HA) and
neuraminidase (NA}, For example, an “H7N2 virus” designates an influenza A subtype that
has an HA 7 proten and an NA 2 protein. Sumilarly an "HSN1” virus has an HA 5 protein
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and an NA 1 protein. There are 16 known HA subtypes and 9 known NA subtypes. Many
different combinations of HA and NA proteins are possible. Only some influcnza A subtypes
(i.c.. HINI, HINZ, and H3N2) are currently in general circulation among people. Other
subtypes are found most commonly mn other animal species. For example, HVN7 and H3NZ8
viruses cause Hiness in horses, and H3NR alsoe has recently been shown to cause illness in
dogs (see www cde.gov/flv/avian/gen-info/fla-viruses htm).

16381} Antiviral agents which target host cell proteins involved in influenza infoction can
be used to protect high-risk groups (hospital units, institutes caring for elderly, immuno-
suppressed individuals}, and on a case by case basis. A potential use for antiviral agents is to
limit the spread and severty of the fiture pandemics whether cansed by avian H3NT or other
strains of influenza virus. Avian influenza A viruses of the subtypes HS and H7, including
H5N1, H7N7, and H7N3 viruses, have been associated with high pathogenicity, and human
infection with these viruses have ranged from mild (H7N3, H7N7) o severe and fatal disease
(H7N7, H5N1). Human illness due to infection with low pathogenicity viruses has been
documented, mcludimg very nuld syvmptoms (7.e., conjunctivitis) to influenza-like illness.
Examples of low pathogenicity viruses that have infected humans include H7N7, HON2, and
H7N2 (see www . cde goviflu/avian/gen-info/flu-viruses htm).

3382} Influenza B viruses are usually found in humans but can also infect seals. Unlike
influenza A viruses, these viruses are not classified according to subtype. Influenza B viruses
can cause morbidity and mortality among humans, but i general are associated with less
severe epidemics than influenza A viruses. Although influcnza tvpe B viruses can cause
human epidenucs, they have not caused pandemics. (see www.cde gov/flw/avian/gen-info/tlu-
viruses.htm).

[3383] Influenza type € viruses cause mild illness in humans and do not cause epidemics
or pandemics. These viruses can also infect dogs and pigs. These viruses are not classified
according to subtype. {see www.cde gov/lw/avian/gen-info/flu-viruses htm).

163384} Influenza viruses differ from each other in respect to cell surface receptor
specificity and cell tropism, however they use common entry pathways. The compounds of
the present disclosure advantageously target pathways that are common to multiple viruses
giving rise to broader antiviral activity. Thus, the present compoands can also prove useful
against unrelated viruses that use sinular pathways. For example, the agents can protect
airway epithelial cells against a number of different viruses in addition to influenza viruses.
3385} In certain aspects, the compounds of the present disclosure can be used for the
trearment of infection by adenoviruses. Most adenoviruses commonly cause respiratory
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iliness; symptoms of respiratory illness caused by adenovirus infection range from the
common cold syndrome to pneumonia, croup, and bronchitis. Patients with compromised
e systems are especially susceptible to severe complications of adenovirus infection.
Acute respiratory disease (ARD), first recogmized among military recruits during World War
i1, can be caused by adenovirus infections during conditions of crowding and stress.
Adenoviruses arg medivm-sized (90-100 nm), nonenveloped icoschedral viruses containing
double-stranded DNA. There are 49 immunologically distinct types (6 subgencra: A through
F) that can cause human mfections. Adenoviruses are unusually stable to chemical or
physical agents and adverse pH conditions, allowing for prolonged survival outside of the
body. Some adenoviruses, such as AD2 and Ad3 {(species C) use clathrin mediated
endocytosis and macropinocytosis tfor infectious entry. Other adenoviruses, such as Ad3
(species B} use dvnamin dependent endocytosis and macropinocyiosis for infectious entry.
3386} In certain aspects, the compounds of the present disclosure can be used for the
treatment of infection by respiratory svacytial virus (RSV). RSV is the most common cause
of bronchiolitis and pnewmonia among infants and children under | vear of age. lliness
begins most frequently with fever, runmy nose, cough, and sometimes wheezing. During their
first RSV infection, between 25% and 40% of infants and young children have signs or
symptoms of bronchiolitis or pneumoma, and 0.3% to 2% require hospitalization. Most
children recover from illness in 8 to 15 days. The majority of children hospitalized for RSV
infection are under 6 months of age. RSV also causes repeated infections throughout life,
usually associated with moderate-to-severe cold-like symptoms; however, severe lower
respiratory tract disease can occur at any age, especially among the elderly or among those
with compromised cardiac, pulmonary, or immune systems. RSV is a negative-sense,
enveloped RNA virus. The virion is vanable in shape and size {average diameter of between
120 and 300 nm), 1s unstable in the environment (surviving only a few hours on
environmental surfaces), and is readily inactivated with soap and water and disinfectants.
{3387} In certain aspects, the compounds of the present disclosure can be used for the
treatment of infection by human parainfluenza virus (HPIV). HPIVs are second to respiratory
synevtial virus {RSV) as a common cause of lower respiratory tract disease in voung
children. Similar to RSV, HPIVs can cause repeated mfections throughout life, usaally
manifested by an upper respiratory tract illness (7.e., a cold and/or sore throat). HPIVs can
also cause serious lower respivatory tract disease with repeat infoction (i.e., pneumonia,
bronchitis, and bronchiolitis), especially among the eldery, and among patients with
compromised immune svstems. Each of the four HPIVs has different clinical and

102



WO 2016/149271 PCT/US2016/022471

epidemiologic features. The most distinctive chinmical feature of HPIV-1 and HPIV-2 is croup
{(i¢., laryngotracheobronchitis};, HPIV-1 is the leading cause of croup in children, whereas
HPIV-2 15 less trequently detected. Both HPIV-1 and -2 can cause other upper and lower
respiratory tract illnesses. HPIV-3 13 more often associated with bronchiolitis and pneumonia.
HPIV-4 15 infrequently detected, possibly because it is fess likely to cause severe disease. The
incubation period for HPIVs is generally from 1 to 7 davs. HPIVs are negative-sense, single-
stranded RNA viruses that possess fusion and hemagglutinin-nenraminidase glyeoprotein
“spikes” on their surface. There are four serotypes types of HPIV (1 through 4} and two
subtvpes (4a and 4b). The virion varies in size {average diameter between 150 and 300 nm)
and shape, 1s unstable in the environment (surviving a few hours on environmental surfaces),
and is readilv mactivated with soap and water.

3388} In various aspects, the compounds of the present disclosure can be used for the
trearment of infection by coronavirus. Coronavirus is a gonus of animal vinss belonging to the
family Coronaviridae. Coronaviruses are enveloped viruses with a positive-sense single-
stranded RNA genome and a helical symmetry. The genonuc size of coronaviruses ranges
from approxamately 16 to 31 kilobases, extracrdinarily large for an RNA virus. The name
“coronavirus” is derived from the Latin corona, meaning crown, as the virus envelope
appears under electron microscopy to be crowned by a characteristic ring of small bulbous
structures. This morphology 1s actually formed by the viral spike peplomers, which are
proteins that populate the surface of the virus and determine host tropism. Coronavirises are
grouped i the order Nidovirales, named for the Latin nidus, meaning nest, as all viruses in
this order produce a 3’ co-terminal nested set of subgenomic mRNA’s during infection.
Proteins that contribute to the overall structare of all coronaviruses arg the spike, envelope,
membrane and nuclcocapsid. In the specific case of SARS a defined receptor-binding domain
on 5 mediates the attachment of the virus to its cellular receptor, angiotensin-converting
enzyme 2.

[3389] In a further embodiment, the discase state associated with dysregulation of the
mTOR pathway 15 a viral infection. In one embodiment, the viral infection is by a virus from
the herpesvindae family of viruses. In one embodiment the viral infectionis by a
herpesviridae virus selected from the group consisting of herpes simplex virus (HSV} types ©
and 2, varicella-zoster virus, cytomegalovirus {CMVY), Epstein-Barr virus (EBVY), human
herpesvirus 6 (variants A and B), human herpesvirus 7, human herpesvirus 8 (Kaposi's

sarcoma - associated herpesvirus, KSHV), and cercopithecine herpesvirus 1 (B virus). In one
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embodiment the viral infection is by a virus selected from human cvtomegalovirus and herpes
simplex virus- L

[G384] In one embodiment, the viral infection is by a virus from the paramyxoviridae
family of viruses. In one embodiment, the viral mfection 1s by a paramyxoviridae virus
selected from the group consisting of Respiratory syncviial virus (RSV}, mumps, measles,
human parainfluenza viruses such ag Parainfluenza Virus Type 3 {(PIV3), Human
metapneumovirus, Hendra virus (HeV), Nipah virus (N1V), and Cedar Virus.

(6391} In one embodiment, the viral infection is by a virus from the picorpaviridae family
of viruses. fn one embodiment, the viral infection is by a picomavirnidae virus selected from
the group consisting of Human rthinovitus 16 (HRV-16}, Human enderovirus, Hepatitis A
virus, Coxsackie virus (including tvpe A24 vanant CA24v), Echovirus, and Poliovirus.
3392} In one embodiment, the viral infection 1s by a virus from the orthomyxoviridace
family of viruses. In one embodiment, the viral infection is by a orthomyxoviridae virus
selected from the group consisting of Avian intluenza (pathogenic stram (H5N1)), and Swine
mfluenza mcluding mfluenza C and the subtypes of influenza A known as HINT, HINZ,
H2N1, H3N1, H3N2, and H2N3.

[B3393] In one embodiment, the viral infection is by a virus from the retrovindac fanuly of
viruses. In one embodiment, the viral mfection 1s by a retroviridae virus selected from the
group consisting of human immunodeficiency virus (HIV-1).

[(3394] In one embodiment, the viral infection 1s by a virus from the papiliomaviridae
family of viruses. In one embodiment, the viral infection is by a papillomavinidae virus
selected from the group consisting of human papillomavirus (HPV).

16395] In one embodiment, the viral infection 15 by a virus from the adenoviridae fanuly
of viruses. in onc embodiment, the viral infection is by a adenovinidae virus selected from the
group consisting of human adenovirus {Adenovirus serotype 14.)

3396} In one embodiment, the viral infection is by a virus from the poxviridas fanuly of
virases. In one embodiment, the viral infection is by a poxviridae virus sclected from the
group consisting of Human orthopoxviruses, Moonkeypox virus, Variola (VARV), including
smalipox (Variola major virus} and Alastrim (Variola minor virus)), Cowpox {CPX}, and
Vaccinia (VACY or VV) viruses.

16397} In one embodiment, the viral infection is by a virus from the polyvomavindas
family of viruses.

(3398} In one embodiment, the viral infection 1s by a virus causing viral hemorrhagic
fever. fn one embodiment, the viras causing viral hemorrhagic fever is selected from the

104



WO 2016/149271 PCT/US2016/022471

group consisting of arenaviruses, filoviruses, bunyaviruses, and flaviviruses mcluding
Bundibugyo vires (BDBY), Sudan virus (SUDV), Tai Forest viras (TAFVY) and Ebcla virus
(EBOVY, formerly Zaire Ebola virus), Marburg, Lassa, Comean-Congo, Seoul viruses, Lassa
fever virus, Lujo virus and Argentine hemorrhagic fever. In one embodiment, the viras
causing viral hemorrhagic fever is a South American Haemorrhagic Fever virus selected from
the group consisting of Chapare., Guanarito, Junin, Machupo, Sabia, Hantavirus hemorrhagic
fever with renal syndrome (HFRS) and hantavirus pulmonary syndrome (HPS).

{3359} In one embodiment, the viral infection 1s by a virus from the flaviviridae family of
viruses. In one embodiment, the viral infection is by a flavivindae virus selected from the
group consisting of Yellow fever, tick-borne encephalitis virus (TBEY), Kvasanur Forest
disease virus, Omsk hemorrhagic fever virus, hepatitis B virus (HBV), hepatins € virus
(HCV), Dengue viruses (DEN-1, DEN-2, DEN-3 and DEN-4}, West Nile virus.

63400} In one embodiment, the viral infection is by a virus from the togaviridae family of
viruses. In one embodiment, the viral mfection is by a togaviridae virus selected from the
group consisting of Eastern Equine Encephalitis virus, Venezuelan equine encephalitis virus,
Western equine encephalitis virus, zoonotic alphavirases (Chikungunya virus, Semliki Forest
virus complex}, and arbovirus.

G401} In onc embodiment, the viral infection 1s by a virus from the coronavindae fanuly
of viruses. In one embodiment, the viral infection is by a coronaviridae virus selected from
the group consisting of a SARS-associated coronavirus {(SARS-CoV} and MERS (Middie
Fast Respiratory Syondrome, MERS-CoV),

6442} In one embodiment, the viral infection is by a virus from the bunyavindae family
of viruses. In onc embodiment, the viral infection is by a bunvaviridae virus selected from the
group consisting of Rift Valley fever.

3403} The present disclosure contempiates the treatment of any viral infection that
targets the fatty acid synthesis pathway in a host, and in particular by modulating the activity
of fatty acid synthase. For example, the present methods can be used to treat infections
caused by Abelson leukemia virus, Abelson murine levkemia virus, Abelson’s virus, Acute
laryngotracheobronchitis virus, Adelaide River virus, Adeno associated virus group,
Adenovirus, African horse sickness virus, African swine fever viras, AIDS virus, Aleuatian
mink disease parvovirus, Alpharetrovirus, Alphavirus, ALY related virus, Amapan viras,
Aphthovirus, Aquarcovirus, Arbovirus, Arbovirus C, arbovirus group A, arbovirus group B,
Arenavirus group, Argentine hemorrhagic fover virus, Argentine hemorrhagic fover vinus,
Arterivirus, Astrovirus, Ateling herpesvirus group, Aujezky’s disease virus, Aora virgs,
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Ausduk disease virus, Australian bat lyssavirus, Aviadenovirus, avian ervthroblastosis viras,
avian infectious bronchitis virus, avian leukemia virus, avian leukosis virus, avian
Ivmphomatosis virus, avian myeloblastosis virus, avian paramyxovirus, avian
pneumoencephalitis virus, avian reticuloendotheliosis virus, avian sarcoma virus, avian type
C retrovirus group, Avihepadnavirus, Avipoxvirus, B virus, B19 virus, Babanki virus, baboon
herpesvirus, baculovirus, Barmah Forest virus, Bebaru virus, Bernimah virus, Betaretrovirus,
Birnavirus, Bittner virus, BK virus, Black Creek Canal virus, bluetongue virus, Bolivian
hemorrhagic fever virus, Boma disease virus, border disease of sheep virus, borna virgs,
bovine alphaherpesvinus 1, bovine alphaherpesvinus 2, bovine coronavirus, bovine ephemeral
fever virus, bovine immunodeficiency virus, bovine leukemia virus, bovine leukosis virus,
bovine mammillitis virus, bovine papillomavirus, bovine papular stomatitis virus, bovine
parvovirus, bovine syncytial viras, bovine type € oncovirus, bovine viral diarrhea virus,
Bugpy CUreek virus, bullet shaped virus group, Bunyamwera virus supergroup, Bunyavirus,
Burkitt’s lymphoma virus, Bwamba Fever, CA virus, Calicivirus, California encephalitis
virus, camelpox virus, canaryvpox virus, canid herpesvirus, caning Coronavirus, canine
distemper virus, canine herpesvirus , canine minute virus, canine parvovirus, Cano Belgadito
virus, capring arthritis virus, caprine encephalitis virus, Caprine Herpes Virus, Capripox
virus, Cardiovirus, caviid herpesvirus 1, Cercopithecid herpesvirus 1, cercopithecine
herpesvirus 1, Cercopithecine herpesvirus 2, Chandipura virus, Changuinola virus, channel
catfish virus, Charleville virus, chickenpox virus, Chikumgunvya vires, chimpanzee
herpesvirus, chub reovirus, chum salmon virus, Cocal virus, Coho salmon reovirus, cottal
exanthema virus, Colorado tick fever virus, Coltivirus, Columbia SK virus, common cold
virus, contagious ecthyma virus, contagious pustular dermatitis virus, Coronavirus, Corriparta
virus, COTyza virus, Cowpox virus, coxsackie virus, CPVY {(cytoplasmic polvhedrosis viras),
cricket paralysis virus, Crimean-~-Congo hemorrhagic fover virus, croup associated virus,
Cryptovirus, Cypovirus, Cyvtomegalovirus, cvtomegalovirus group, cytoplasmic polvhedrosis
virus, deer papillomavirus, deltaretrovirus, dengue virus, Densovirus, Dependovirus, Dhor
virus, diploma virus, Drosophila C virus, duck hepatitis B virus, duck hepatitis virus 1, duck
hepatitis virus 2, duovirus, Duvenhage virus, Deformed wing virus DWV, eastern equine
encephalitis virus, castern equine encephalomyelitis virus, EB virus, Ebola virus, Ebola-like
virus, echo virus, echovirus, echovirus 10, echovirus 28, echovirus 9, ectromelia virus, EEE
virus, ELA virus, EIA virus, encephalitis virus, encephalomyocarditis group virus,
encephalomyocarditis virus, Enteroviras, enzyme elevating virus, enzyme elevating virus
(LDH), epidemic hemorrhagic fover virus, epizootic hemorrhagic disease virus, Epstein-Barr
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virus, equid alphaherpesvirus 1, equid alphaherpesvirus 4, eqund herpesvirus 2, equine
abortion virus, equine arteritis virus, equine eancephalosis virus, equing infectious anemia
virus, cquine morbillivitus, equine rhinopnoumontiiis virus, equine rbinovirus, Eubenangu
virus, European ¢lk papillomavirus, European swine fever virus, Everglades virus, Evach
virus, felid herpesviras 1, feline calicivirus, feling fibrosarcoma virus, feline herpesvirus,
feline immunodeficiency virus, feline infectious peritonitis viras, feline leukemia /sarcoma
virus, feline leukemia virus, feline panleukopenia virus, feline parvovirus, feline sarcoma
virus, feline syncytial vires, Filovirus, Flanders virus, Flavivires, foot and mouth discase
virus, Fort Morgan virus, Four Comers hantavirus, fowl adenovirus 1, fowlpox virus, Friend
virus, Gammaretrovirus, GB hepatitis virus, GB virus, German measies virus, Getah virus,
gibbon ape leukemia virus, glandular fever virus, goatpox virus, golden shinner virus,
Gonometa virus, goose parvoviras, granulosis virus, Gross™ virus, ground squirrel hepatitis B
virus, group A arbovirus, Guanarito virus, guinea pig ovtomegalovirus, guinga pig type
virus, Hantaan virus, Hantavirus, hard clam reovirus, hare fibroma virus, HCMV (human
cvtomegalovirus), hemadsorption virus 2, hemagglutinating virus of Japan, hemorrhagic
fever virus, hendra virus, Henipaviruses, Hepadnavirus, hepatitis A virus, hepatitis B virus
group, hepatitis € virus, hepatitis D virus, hepatitis delta virus, hepatitis E virus, hepatitis F
virus, hepatitis G virus, hepatitis nonA nonB virus, hepatitis virus, hepatitis virus
(nonhuman}, hepatoencephalomyelitis reoviras 3, Hepatovirus, heron hepatitis B virus,
herpes B virus, herpes simplex virus, herpes simplex virus 1, herpes simplex virus 2,
herpesvirus, herpesvirus 7, Herpesvirus ateles, Herpesvirus hominis, Herpesvirus infection,
Herpesvirus satmiri, Herpesvirus suis, Herpesvirus varicelae, Highlands J virus, Hirame
rhabdovirus, hog cholera virus, human adenovirus 2, human alphaherpesvirus 1, human
alphaherpesvirus 2, human alphaherpesvirus 3, human B lvraphotropic virus, human
betaherpesvirus 5, human coronavirus, human cytomegalovirus group, human foamy virus,
human gammaherpesvirus 4, human gammaherpesvirus 6, human hepatitis A virus, human
herpesviras 1 group, human herpesvirus 2 group, human herpesvirus 3 group, human
herpesvirus 4 group, human herpesvirus 6, human herpesvirus 8, huwman immunodeficiency
virus, human immunodeficiency virus 1, human immunodeficiency virus 2, human
papillomavirus, homan T cell leukena virus, human T cell leokemia virus I, human T cell
leukemia viras H, human T cell leukemia viras HE homan T cell lvmphoma virus , human T
cell lymphoma virus IL human T cell lymphotropic virus type 1, human T cell lvmphotropic
virus type 2, human T lymphotropic viras I, human T lymphotropic virus 1, human T
fymphotropic virus 1, Ichnovirus, infantile gastroenteritis virus, infectious bovine
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rhinotracheitis virus, infectious hacmatopoietic necrosis virus, infectious pancreatic necrosis
virus, influenza virus A, influenza virus B, influenza viras C, influenza virus D, influenza
virus pr8, insect inidescent virus, insect virus, indovirus, Japancse B virus , Japancse
encephalitis virus, JC virus, Junin virus, Kaposi’s sarcoma-associated herpesvirus, Kemerovo
virus, Kilham’s rat virus, Klamath virus, Kolongo virus, Korean hemorrhagic fever virus,
kumba viras, Kysanur forest disease virus, Kyzylagach virus, La Crosse virus, lactic
dehydrogenase clevating virus, lactic dehvdrogenase virus, Lagos bat virus, Langur virus,
lapine parvovirus, Lassa fever virus, Lassa virus, latent rat virus, LCM virus, Leaky virus,
Lentivirus, Eeporipoxvirus, leukemua viras, leukovirus, hampy skin disease virus,
tvmphadenopathy associated virus, Lymphocrvptovirus, lyraphoevtic choriomeningitis virus,
tymphoproliferative virus group, Machupo virus, mad itch virus, mammalian type B
oncovirus group, mammalian type B retroviruses, mammalian tyvpe C retrovirus group,
mammalian type D retroviruses, mammary tumor vinis, Mapuera virus, Marbuarg virus,
Marburg-like virus, Mason Pfizer monkey virus, Mastadenovirus, Mavaro virus, ME virus,
measies virus, Menangle virus, Mengo virus, Mengovirus, Middelburg virus, nulkers nodule
virus, mink enteritis virus, minuie virus of mice, MLV related virus, MM virus, Mokola
virus, Molluscipoxvirus, Molluscum contagiosum virus, monkey B virus, monkeypox virus,
Mononegavirales, Morbillivirus, Mount Elgon bat virus, mouse cytomegalovirus, mouse
encephalomyelitis viras, mouse hepatitis virus, mouse K virus, mouse leukemia virus, mouse
mammary DIMor VIris, Mouse minute virys, mouse presmonia vires, mouse poliomyelitis
vitus, nouse polyomavirus, mouse sarcoma virus, mousepox virus, Mozambigque virus,
Mucambo virus, mucosal disease virus, mumps virus, murid betaherpesvirus 1, murid
cviomegalovirus 2, murine cviomegalovirus group. murine cncephalomyelitis virus, murine
hepatitis virus, murine leukemia virus, munne nodule nducing virus, murine polyomavitus,
murme sarcoma virus, Muromegalovirus, Murray Valley encephalitis virus, myxoma virus,
Myxovirus, Myxovirus multiforme, Myxovirus parotitidis, Nairobi sheep discase virus,
Nairovirus, Mamimavirus, Nariva virus, Ndumo virus, Neethling viras, Nelson Bay vinus,
neurotropic virus, New World Arenavirus, newborn preumonitis virus, Newecastle discase
virus, Nipah virus, noncviopathogenic virus, Norwalk virus, nuclear polvhedrosis virus
(NPV), nipple neck virus, ("nvong nyong virus, Ockelbo virus, oncogenic virus, oncogenic
viruslike particle, oncornavirus, Orbiviras, Orf virus, Oropouche virus, Orthohepadnavirus,
Orthomyxovirus, Orthopoxvirus, Orthoreovirus, Orungo, ovine papiliomavirus, ovine
catarrhal fever virus, owl monkey herpesvirus, Palyam virus, Papillomaviras, Papilomavirus
sylvilagi, Papovavirus, paramfloenza virus, parainfluenza viras type 1, parainfluenza virus
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type 2, parainfluenza virus type 3, parainfluoenza virus type 4, Paramyxovirus, Parapoxvirus,
paravaccinia virus, Parvovirus, Parvovirus B19, parvovirus group, Pestivirus, Phichovirus,
phocine disteraper virus, Picodnavirus, Picornavirus, pig cytomegalovirus ~ pigeonpox virus,
Piry virus, Pixuna virug, pneumonia virus of mice, Poeumovirus, poliomvelitis vitus,
poliovirus, Polvdnavirus, polyhedral virus, polyoma virus, Polvomaviras, Polyomavirus
bovis, Polyomavirus cercopithect, Polyomavirus homimig 2, Polyomavires maccacae 1,
Polvomavirus muris 1, Polyomavirus muris 2, Polvomavirus papionis 1, Polvomavirus
papionis 2, Polvomavirus sylvilagi, Pongine herpesvirus 1, porcine epidemic diarrhea virus,
porcing hemagglubinating encephalomyehitis virus, porcine parvovirus, porcing transmissible
gastroenteritis virus, porcing type C virus, pox virus, poxvitus, poxvirus variolae, Prospect
Hill virus, Provirus, pseudocowpox virus, pseudorabies virus, psittacinepox virus, quailpox
virus, rabbit fibroma virus, rabbit kidney vacelolating viras, rabbit papillomavirus, rabics
virus, raccoon parvovirus, raccoonpox virus, Ranikhet virus, rat cyiomegalovirus, rat
parvovirus, tat virus, Rauscher’s virus, recombinant vaccinia virus, recombinant virus,
reovirus, reovirus 1, reovirus 2, reovirus 3, reptilian type C virus, respiratory mfection virus,
respiratory syncytial virus, respiratory viras, reticaloendotheliosis virus, Rhabdovirus,
Rhabdovirus carpia, Rhadinovirus, Rhinovirus, Rhizidiovirus, Rift Vallev fever virus, Riley’s
virus, nnderpest virus, RNA tumor virus, Ross River virus, Rotavirus, rougeole virus, Rous
sarcoma virus, rubella virus, rubeola virus, Rubivirus, Russian avtumn encephalitis virus, SA
11 simian virus, SA2 virus, Sabia viras, Sagivama virus, Saimirine herpesviras 1, salivary
gland virus, sandfly fever virus group, Sandjimba virus, SARS virus, SDAV
(sialodacrvoadenitis virus), sealpox virus, Sembiki Forest Virus, Seoul virus, sheeppox virus,
Shope fibroma virus, Shope papitloma virus, simian foamy virus, simian hepatitis A virus,
simian human immunodeficiency virus, simian tmownodeficiency virus, simian
parainfluenza virus, simian T cell lvmphotrophic virus, simian virus, simian virus 40,
Simplexvirus, S NMombre virus, Sindbis virus, smallpox virus, South Amerncan hemorrhagic
fever viruses, sparrowpox virus, Spumavirus, squireel fibroma virus, squirrel monkey
retrovirus, SSV 1 virus group, STLV (simian T lymphotropic virus) tvpe |, STLV (simian T
tymphotropic virus) type I, STLV (simian T bymphotropic virus} type I, stomatitis papulosa
virus, submaxitlary virus, said alphaherpesvirus 1, suid herpesvirus 2, Suipoxvinis, swamp
fever virus, swinepox virus, swiss mouse leukemia virus, TAC virus, Tacaribe complex
virus, Tacaribe virus, Tanapox virus, Taterapox virus, Tench reovirus, Theiler’s
encephalomyelitis virus, Theiler’s virus, Thogoto virus, Thottapalayam virus, Tick bormne
cocephalitis virus, Tioman virus, Togavirus, Torovirus, tumor virus, Tupaia virus, turkey
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rhinotracheitis virus, turkevpox virus, type C retroviruses, type D oncovirus, type [
retrovirus group, ulcerative disease rhabdovirus, Una virus, Uukoniemi virus group, vaccinia
virus, vacuolating virus, varicella zoster virus, Varicellovirus, Varicola virus, variola major
virus, variola virus, Vasin Gishu disease virus, VEE virus, Venezuelan equine encephalitis
virus, Yenezuelan equine encephalomyelitis virus, Venezuelan hemorrhagic fever virus,
vesicular stomatitis virus, Vesiculovirus, Vilyuisk virus, viper retroviras, viral haemorrhagic
septicemia virus, Visna Maedi virus, Visna virus, volepox virus, VSV (vesicular stomatitis
virus), Wallal virus, Warrego virus, wart virus, WEE virus, West Nile virus, western equine
encephalitis virus, western equine encephalomyelitis virus, Whataroa virus, Winter Yomiting
Virus, woodchuck hepatitis B virus, woolly monkey sarcoma virus, wound tumor virus,
WRSY virus, Yaba monkey tumor virus, Yaba virus, Yatapoxvirus, vellow fever virus, and
the Yug Bogdanovac virus.

Utility 11 Metabolic Bisorders

[0404] in various aspects, the compounds of the present disclosure have utility mn the
treating of metabolic diseascs. FASN has been demonstrated to be involved in regulation of
glucose, lipids and cholesterol metabolism, Mice with a hver-specific inactivation of FASN
have normal physiology unless fed a zero-fat diet, in which case they develop bvpoglveenua
and fatty Jiver, both of which are reversed with dietary fat. {Chakravarthy, M. V., ef ol
(2005} Cell Meitabolism 1:309-322}. Db/+ mice fed a high fructose diet exhibit reduced hiver
triglyceride levels and improved msulin sensitivity when treated for 28 davs with
platensimycin, a covealent inhibitor of FASN. (Wu, M. er ol (2011) PNAS 108{(13):5378-
5383). Ambient glucose levels are also redaced in db/db mice following treatment with
platensimycin. These resulis provide evidence that inhibiting FASN can vield therapeutically
relevant benefits in amimal models of diabetes and related metabolic disorders. Thus the
disclosed FASN inhibitors are useful in the treatment of disorders characterized by
disregulation in these svstems. Without limitation, examples include steatosis and diabetes.

Anticancer Activity

[0405] in various aspects, the present disclosure provides methods for treating cancer in
a subject, the method comprnising adminstering to a subject in need of such treatment an
cffective amount of g compound of Formulae (I}, (1), (1D, (IV), (V), (VI}, (VH), (VHI),
(EX), (X, (X1} or as provided in Table 1. In further aspects, compounds having Formula (I},
(Ih), (D), 4V), (V), (VD, (VID, (VHI), (IX), (X), (X1} or as provided in Table 1 can be used

for the manufacture of a medicament for treating cancer.
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0404} In certain aspects, the present disclosure provides a method for inhibiting tamor
cell growth 1n g subject, the method comprising admimistering 0 a subjoct in need of such
treatment an effective amount of a compound of Formula (), (1D, (D, (VY (V). (VD), (VII),
(VIID, X}, (X)), (X1} or as provided 1n Table 1. In further aspects, the tumor can be denved
from ovary, breast, lung, thyroid, lyvmph node, kidney, ureter, bladder, ovary, teste, prostate,
bone, skeletal muscle, bone marrow, stomach, esophagus, small bowel, colon, rectum,
pancreas, liver, smooth muscle, brain, spinal cord, nerves, ear, eve, nasopharynx, oropharyax,
salivary gland, or heart tissue. In certain aspects, the present compounds can be administered
concurrently with one or more additional anti-cancer treatments.

0407} In another embodiment, the tumor is a cancer sclected from the group cousisting
of breast cancer; non~-small-cell lung cancer; antle cell lvmphoma; renal cell carcinoma; acute
myelogenous leukemia (AML): chronic myelogenous leukerma (CML): diffuse large B cell
fymphoma (BLBCL); sarcoma; rhabdomyosarcoma; ovarian cancer; endometrial tumors: non
small cell lung carcinoma (NSCLC); small cell, squamous, large cell and adenocarcmoma;
lung cancer; colon cancer; colorectal tumors; KRAS-mutated colorectal tumors; gastric
carcinomas; hepatocelhular tumors; Hver tumors; primary melanomas; pancreatic tumors;
pancreatic cancer; prostate carcinoma; thyroid carcinoma; follicular thyroid carcinoma;
anaplastic large cell lvmphoma (ALCL); hamaratomas, angiomyelolipomas, TSC-associated
and sporadic lvmphangioleiomyomatosts: Cowden's disease {multiple hamaratoma
syndrome}; sclercsing hemangioma, Peutz-Jeghers syndrome (PIS); head and neck cancer;
neurcfibromatosis; macular degeneration; macular edema; myeloid leukenua; systemic lupus;
and antomumune lymphoproliferative syndrome (ALPS).

[G408] In a further embodiment, the tumor is a cancer selected from the group consisting
of breast cancer; antle cell lvoyphoma; renal cell carcinoma; acute myelogenous leukemia
(AML); chronic myelogenous leukemia (CML); diffuse large B cell lvmphoma (DLBCL);
sarcoma; rhabdomyosarcoma; ovarian cancer; endometrial tumors; non small cell lung
carcinoma (NSCLC); small cell, squamous, large cell and adenocarcimoma; lung cancer;
colon cancer; colorectal tumors; KRAS-mutated colorectal tumors; gastric carcinomas;
hepatocellular tumors; liver tumors; primary melanomas; pancreatic tumor; pancreatic
cancer; prostate carcinoma; thyroid carcinoma; follicular thyroid carcinoma; anaplastic large
cell lymphoma (ALCL); hamaratomas, angiomyelclipomas, TSC-associated and sporadic
tvmphangioleiomyomatosis: Cowden's disease (multiple hamaratoma syndrome); sclerosing

hemangioma; Peutz-Jeghers syndrome (PIS); head and neck cancer; nesrofibromatosis;
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macular degeneration; macular edema; myeloid leukemia; systemic lupuos; and autoimmune
tvmphoproliferative syndrome {ALPS).

(G409} In certain aspects, the present disclosure provides a method for treating pancreatic
cancer 1n a subject, the method comprising adnunistering to a subject in need of such
treatment an effective amount of a compound of Fornuulae (1), (63, (HI), V), (V), (VI),
(VID, {(VIIE, (01X, (X)), (X1} or as provided in Table 1.

16416} In certain aspects, the present disclosure provides for a method of treating colon
cancer in g subject, the method comprising administering to a subject in need of such
treatment an effective amount of a compound of Formulae (B}, (11}, {11}, 1V}, {V), (V).
(VII, (VID, (I3, (X, (X1} or as provided in Table 1.

3411} Rapdly proliferating cancer celis activate the fatty acid synthesis pathway to
supply the high levels of lipids needed for membrane assembly and oxadative metabolism.
(Flavin, R ef af (20103 Future Oncology. 6{4y.351-562) Tnhbrtors of fatty acid synthesis
have demonstrated im vivo activity 1o preclinical cancer models. (Onita, H er all (2007)
Clinical Cancer Researchi. 13{23y.7139-7145 and Puig, T. er al. (2011) Breast Cancer
Research, 13(6):R131} Additionally, fatty acid synthests supports new blood vessel
formation and inhibitors of this pathway have activity in i vifro models of angiogenesis.
(Browne, C.D, er al (2006) The FASER Jouwrnal, 200123:2027-2035). The presently
disclosed compounds demonstrated the ability to selectively induce cell-cycle arrest in
HUVEC cells without causing general cell death by apoptosis. See EXAMPLES.

[6412] The cancer treatment of the present mvention includes an anti-tumor effect that
may be assessed by conventional means such as the response rate, the time to discase
progression and/or the survival rate. Anti-turor effects of the present mvention inchude, but
are not limited to, inhibition of tumor growth, tumor growth delay, regression of tumor,
shrinkage of tumor, ncreased time to regrowth of tumor on cessation of treatment and
slowing of discase progression. For example, it is expected that when the combination of the
present invention is administered to a warm-blooded animal such as a human, in need of
treatment for cancer involving a solid tumor, such a method of treatment will produce an
cffect, as measured by, for example, one or more of’ the extent of the anti-tumor effect, the
response rate, the time to disease progression and the survival rate.

Methods of Treatment

[G413] Also provided herein are pharmaceutical compositions comprising the compounds
of the present disclosure. The present compositions and methods have antiviral and/or
anficancer activity.
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[0414] In various aspects, the present disclosure provides pharmaceutical compositions
comprising any one of the compounds of Formulae (1), (1), (D), (V3 (V). (VD, (VI
(VIID), (0X), (X) or (X1} and a phammaceutically acceptable carrier, excipient, or diluent,

341 5] In certain aspects, the present disclosure provides pharmaceutical compositions
comprising any one of the compounds of Table 1 and a pharmaceutically acceptable carrier,
gxcipient, or diluent,

6416} Certain aspects of the present disclosure relates to methods of using
pharmaceutical compositions and kits comprising one or more agents that inhibit the fatty
acid syothesis pathway to inhibit or decrease a viral infection or for the treatment of cancer.
Certain aspects of the present disclosure relates to methods of using phammaceutical
compositions and kits comprising one or more agents that inhibit fatty acid synthase to inhibit
or decrease a viral infection or for the treatment of cancer. Anocther aspect of the present
invention provides methods, pharmaceotical compositions, and kits for the treatment of
animal subjects having a viral infection or cancer or at risk of developing a viral infection or
cancer. The term “subject” as used herein includes humans as well as other mammals. The
term “treating” as used herein includes achioving a therapeutic benefit and/or a prophyiactic
benefit. By therapewtic benefit is meant eradication or amelioration of the underlying viral
wnfection. Also, a therapeutic benefit is achieved with the eradication or amelioration of one
or more of the physiological symptoms associated with the underlying viral mfection such
that an improvement is observed in the animal subject, notwithstanding the fact that the
subject can still be aftlicted with the underlving virus.

[6417] For aspects where a prophyiacuc benefit 1s desired, a pharmaceutical composition
of the invention can be administered to a patient at risk of developing viral mfection such as
HRY, or HiV, or to a patient reporting one or more of the physiclogical svmptoms of a viral
wnfection, even though a diagnosis of the condition may not have been made. Administration
can prevent the viral infection from developing, or it can reduce, lessen, shorten and/or
otherwise ameliorate the viral infection that develops. The pharmaceutical composition can
modulate the fatty acid synthesis pathway, i.e., #45N gene cxpression or FASN protein
activity. Wherein, the term modulate includes mhibition of the fatty acid svnthesis pathway,
ie., FASN gene expression or FASN protein activity or alternatively activation of the fatty
acid synthesis pathway. 7.e., FASN gene expression or FASN protein activity.

{3418} Reducing the activity of the fatty acid synthesis pathway, i.e., FASN gene
expression or FASN protein activity, is also referred to as “inhubiting” the fatty acid synthesis
pathway, i.e.. FASN gene expression or FASN protein activity. The term “inhuibits” and #ts
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grammatical conjugations, such as “inhibitory,” do not require complete inhibition, but refer
1o a reduction in fatty acid synthesis activity, 7.e., F4SN gene expression or FASN protein
activity. In another aspect, such reduction is by at least 50%, at least 75%, at lcast 90%, and
can be by at least 95% of the activity of the enzyme i the absence of the mhibitory effect,
i.e., mn the absence of an mhibitor. Conversely, the phrase “does not hibit” and its
grammatical conjugations refer {o situations where there is less than 206%, less than 10%, and
can be less than 5%, of reduction in cnzyme activity in the presence of the agent. Further the
phrase “does not substantially inhibit” and its grammatical conjugations refer to situations
where there is less than 30%, less than 20%, and 1 some aspects less than 109% of reduction
in enzyme activity in the presence of the agent.

3419} Increasmg the activity of the fatty acid svnthesis pathway, i.e., FASN gene
expression or FASN protein activity, is also referred to as “activating” the fatty acid synthesis
pathway, 7.e.. FASN gene expression or FASN protein activity. The term “activated” and its
grammatical conjugations, such as “activating,” do not require complete activation, but refer
to an merease 1o fatty acid synthesis pathway activity, 7.e., FASN gene expression or FASN
protein activity . In another aspect such increase 1s by at least 50%, at least 75%, at least 909,
and can be by at least 95% of the activity of the cnzyme in the absence of the activation
effect, i.e., in the absence of an activator. Conversely, the phrase “does not activate” and its
grammatical conjugations refer to situations where there 1s less than 20%, less than 10%, and
can be less than 5%. of an increase in enzvme activity in the presence of the agent. Further
the phrase “does not substantially activate” and its grammatical conjugations refer to
situations where there 1s less than 30%, less than 20%, and in another aspect less than 10% of
an nCcrease in enzyme activity in the presence of the agent.

[6420] The ability to reduce enzvme activity is 3 measure of the potency or the activity of
an agent, or combination of agents, towards or against the enzyme. Potency can be measured
by cell free, whole cell and/or in vive assays i terms of 150, K and/or EDSO values. An
IC50 value represents the concentration of an agent required to inhibit enzyme activity by
half (50%;) under a given sct of conditions. A K, value represents the equilibrium affinity
constant for the binding of an inhibiting agent to the enzyme. An ED30 value represents the
dosc of an agent required to effect a half-maximal response in a biological assay. Further
details of these measures will be appreciated by those of ordinary skill in the art, and can be
found in standard texts on biochemistry, enzymology, and the Iike.

3421} The present invention also meludes kits that can be used to treat viral infections or
treat cancer. These kits comprise an agent or combination of agents that inhubit the fatty acid
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synthesis pathway, 7.e., FASN gene expression or FASN protein activity, and optionally
instructions teaching the use of the kit according to the various methods and approaches
described herein. Such kits can also include information, such as scientific literature
references, package insert materials, clinical trial results, and/or summaries of these and the
like, which indicate or establish the activitics and/or advantages of the agent. Such
information can be based on the results of various studies, for example, studies using
experimental animals involving i vive models and studies based on human clinical trials.
Kits described herein can be provided, marketed and/or promoted to health providers,
including physicians, nurses, pharmacists, formulary officials, and the like.

Formulations, Routes of Adnunistration, and Effective Doses

3422} Yet another aspect of the present invention relates to formulations, routes of
administration and effective doses for pharmaceutical compositions comprising an agent or
combination of agents of the instant mvention. Such pharmaceutical compositions can be
used to treat viral infections as described above,

[0423] Compounds of the invention can be admunistered as pharmaceotical formulations
including those surtable for oral (including buccal and sub-lingual}, rectal, nasal, topical,
transdermal patch, pulmonary, vaginal, suppository, or parenteral {including intramuscular,
infraartenial, intrathecal, intradermal, intraperitoneal, subcutaneous and intravenous)
administration or in a form suitable for administration by acrosolization, inhalation or
insufflation. General nformation on drug debivery systems can be found 1in Ansel et al |
Pharmaceutical Dosage Forms and Drug Delivery Systerns (Lippencott Williams & Wilkins,
Baltimore Md. {1999).

16424} In various aspects, the pharmaceutical composition includes carriers and
excipients (including but not limited to buffers, carbohydrates, mannitol, proteins,
polvpeptides or amino acids such as glycine, antioxidants, bacteriostats, chelating agents,
suspending agents, thickening agents and/or preservatives), water, oils including those of
petroleum, antmal, vegetable or synthetic origin, such as peanut oil, soybean oil, mineral oil,
sesame oil and the like, saline solutions, agueous dextrose and glycerol solutions, flavorng
agents, coloring agents, detackifiers and other acceptable addifives, adjuvants, or binders,
other pharmaceutically acceptable auxiliary substances as required to approximate
physiological conditions, such as pH buffering agents. tonicity adjusting agents, emulsifving
agents, wetling agents and the Tike. Examples of excipients include starch, glucose, lactose,
sucrose, gelanin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate,
talc, sodium chlonde, dried skim mulk, glycerol, propviene, glycol, water, ethanol and the
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bike. In another aspect, the pharmaceutical preparation is substantially free of preservatives.
In ancther aspect, the pharmaceutical preparation can contain at least one preservative.
General methodology on pharmaceutical dosage forms is found i Ansel et al,
Pharmaceutical Dosage Forms and Drug Delivery Svystems (Lippencott Williams & Wilkins,
Baltimore Md. (1999}}. It will be recognized that, while any swtable carmier known to those
of ordinary skill in the art can be emploved to administer the compositions of this invention,
the type of carrier will vary depending on the mode of administration.

[0425] Compounds can also be encapsulated within liposomes using well-known
technology. Bicdegradable microspheres can also be emploved as carriers for the
pharmaceutical composttions of this mvention. Suitable biodegradable microspheres are
disclosed, for example, in U.S. Pat. Nos. 4,897.268; 5,075,109, 5,928,647, 5,811,128;
5,820,883 5,853,763, 5,814,344 and 5,942,252,

(3426} The compound can be administered 1n Hposomes or mucrospheres {or
microparticles). Methods for preparing liposomes and microspheres for administration to a
patient are well known to those of skill in the art. U.S. Pat. No. 4,789,734, the contents of
which are hereby incorporated by reference, describes methods for encapsulating biological
materials in liposomes. Essentially, the material is dissolved n an agueous solution, the
appropriate phospholipids and lipids added, along with surfactants if required, and the
material dialyzed or sontcated, as necessary. A review of known methods is provided by G.
Gregoriadis, Chapter 14, “Liposomes,” Drug Carriers in Biology and Medicine, pp. 2 sup.87-
341 (Academic Press, 1979).

16427} Microspheres formed of polymers or proteins are well known fo those skilled in
the art, and can be tailored for passage through the gastrointestinal tract directly into the
blood stream. Alternatively, the compound can be mcorporated and the microspheres, or
composite of microspheres, implanted for slow release over a period of time ranging from
days to months. See, for example, U.S. Pat. Nos. 4,906 474, 4,925,673 and 3,625,214, and
Fein, TIPS 19:155-157 (1998}, the contents of which are hereby incorporated by reference.
[6428] The concentration of drug can be adjusted, the pH of the solution buffered and the
isotonicity adjusted to be compatible with intravenous injection, as is well known in the art.
[0429] The compounds of the invention can be formulated as a sterile solution or
suspension, in suitable vehicles, well known in the art. The pharmaceutical compositions can
be stenibized bv conventional, well-known sterilization techniques, or can be sterile filtered.
The resulting aqueous solutions can be packaged for use as 13, or lyophilized, the lvophilized
preparation being combined with a sterile solution prior to admimistration. Suitable
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formulations and additional carmiers are described in Remington “The Science and Practice of
Pharmacy” (20" Ed.. Lippincott Williams & Wilkins, Baltimore MD), the teachings of which
are tcorporated by reference in their entirety heren.

3430} The agents or their pharmaceutically acceptable salts can be provided alone or
combination with one or more other agents or with one or more other forms. For example a
formulation can comprise one or morg agents in particular proportions, depending on the
relative potencies of cach agent and the intended indication. For example, in compositions for
targeting two different host targets, and where potencies are similar, about a 1:1 ratio of
agents can be used. The two forms can be formulated together, in the same dosage unitie., in
one cream, suppository, tablet, capsule, acrosol spray, or packet of powder to be dissolved in
a beverage; or each form can be formulated in a separate unit, i.e., two creams, two
suppositories, two tablets, two capsules, a tablet and a liguid for dissolving the tablet, two
acroscl sprays, or a packet of powder and a liquid for dissolving the powder, etc.

16431} The term “pharmaceutically acceptable salt” means those salts which retain the
biological effectivencss and properties of the agents used in the present invention, and which
are not bislogically or otherwise undesirable. For example, a pharmaceutically acceptable sakt
does not interfere with the beneficial effect of an agent of the mvention in inhibiting the fatty
acid synthesis pathway, 7.¢., inhibiting F4SN gene expression or FASN protein activity.
13432} Typical salts are those of the imorgamic ions, such as, for example, sodium,
potassium, calcium, magnesivm ions, and the like. Such salts include salts with morganic or
organic acids, such as hvdrochloric acid, hvdrobromuic acid, phosphoric acid, nitric acid,
sulfuric acid, methanesulfonic acid, p-tohuenesulfonic acid, acetic acid, fumaric acid, succinic
acid, lactic acid, mandelic acid, malic acid, citric acid, tartanc acid or maleic acid. In
addition, if the agent{s) contain a carboxy group or other acidic group, it can be converted
nto a pharmaceutically acceptable addition salt with inorgamic or organic bases. Examples of
suitable bases include sodium hydroxide, potassium hydroxide, ammonia, cvelohexylamine,
dicvelohexyl-amine, ethanolamine, diethanolamine, tricthanolamine, and the like.

16433} A pharmaccutically acceptable ester or anmide refers to those which retain
biological effectivencss and properties of the agents used in the present invention, and which
are not bislogically or otherwise undesirable. For example, the ester or amide does not
interfere with the beneficial effect of an agent of the invention in inhibiting the fatty acid
synthesis pathway, i.e., inhibiting F4ASN gene expression or FASN protein activity. Typical
esters mclude ethyl, methyl, isobutyl, ethvlene glycol, and the like Tyvpical amides include
unsubstituted amides, altky! anmudes, dialkyl amides, and the hike.
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16434} In another aspect, an agent can be administered in combination with one or more
other compounds, forms, and/or agents, i.e., as described above. Pharmaceutical
compositions comprising combinations of a fatty acid synthesis pathway inhibitori e, an
inhibitor or FASN gene expression or FASN protein activity with one or more other active
agents can be formulated to comprnise certain molar ratios. For example, molar ratios of about
99:1 to about 1:99 of a faitv acid synthesis pathway inhibitor i.e., an inbhibitor of #45N gene
expression or FASN protein activity, to the other active agent can be used. fn some subset of
the aspects, the range of molar ratios of fatty acid synthesis pathway inhibitor ie., an
inhibitor of FASN gene expression or FASN protein activity: other active agent 1s selected
from about 80:20 to about 20:80; about 73:25 to about 25:75, about 70:30 to about 30:70,
about 66:33 to about 33:66, about 60:40 to about 40:60; about 50:50; and about 90:10 10
about 10:90. The molar ratio of a fatty acid synthesis pathway inhibitor i.e., an inhibitor of
FASN gene expression or FASN protein activity: other active agent can be about 1.9, and in
another aspect can be about 1:1. The two agents, forms and/or compounds can be formulated
together, m the same dosage unit 7.e., i one cream, suppository, tablet, capsule, or packet of
powder to be dissolved in a beverage; or cach agent, form, and/or compound can be
formulated in separate units, 7.¢., two creams, suppositories, tablets, two capsules, a tablet and
a liquid for dissolving the tablet, an acrosol spray a packet of powder and a ligud for
dissolving the powder, etc.

[3435] I necessary or desirable, the agents and/or combinations of agents can be
adnunistered with still other agents. The choice of agents that can be co-administered with
the agents and/or combinations of agents of the mstant invention can depend, at least in part,
on the condition being treated. Agents of particalar use in the formuiations of the present
nvention mclude, for example, any agent having a therapeutic effect for a viral infection,
ncluding, 7.e., drugs used to treat inflammatory conditions. For example, in treatments for
HRYV, in some aspects formulations of the instant tnvention can additionally contain one or
more conventional anti-inflammatory drugs, such as an NSAID, 7.e. | ibuprofen, naproxen,
acetaminophen, ketoprofen, or aspirin. o some alternative aspects for the treatment of
influenza formulations of the instant invention can additionally contain one or more
conventional influenza antiviral agents, such as amantadine, rimantadine, zanamivir, and
oscltamavir. In treatments for retroviral infections, such as HIV, formulations of the instant
nvention can additionally contain one or more conventional antiviral drug, such as protease
inhibitors (lopmavir/ritonavir (Kaletra}, indmavir (Crixavan), ritonavir (Norvird, nelfinavir
(Viracept), saquinavir hard gel capsules {Invirase), atazanavir {Revataz), amprenavir
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{Agenerase}, fosamprenavir (Telzir), tipranavir{Aptivus}), reverse transcriptase inhibitors,
including non-Nucleoside and Nucleoside/mucleotide inhibitors {AZT (zudovudine, Retrovir),
ddi {didanosine, Videx), 3TC (lanuvudine, Epivit), d4T (stavudine, Zent), abacavir {Ziagen),
FTC (emtricitabine, Emtriva), tenofovir (Viread), efavirenz (Sustiva) and nevirapine
(Viramune)}, fusion inhibitors T20 {enfuvirtide, Fuzeon), integrase mhibitors (MK-0518 and
G5-9137), and maturation inhibitors {PA-457 {Bevirimat}}. As another example, formulations
can additionally contain one or more supplements, such as vitamin C, E or other anti-
oxidants.

18436} In certain aspects, the scompounds of the present disclosure can be administered
in combination with a known cancer therapeutic. For example, the compounds can be
administered in combination with paclitaxel (commercially available as Taxol, Bristol-Myers
Squibb}, doxorubicin (also known under the trade name Adriamycin}, vincristine (known
under the trade names Oncovin, Vincasar PES, and Vincrex), actinomyein D, altretamine,
asparaginase, bleomycin, busulphan, cabazitaxel, capecitabing, carboplatin, carmustine,
chlorambucil, cisplatin, cyclophosphamide, cvtarabine, dacarbazine, daunorubicin, docetaxel,
epirubicin, ctopostde, fludarabine, fluorcuractl, gemeitabine, hvdroxyurea, idarubicin,
tfosfamide, irinotecan, lomustine, melphalan, mercaptopurine, methotrexate, mitomyein,
mitozantrone, oxaliplatin, procarbazine, steroids, streptozocin, taxotere, tamozolomide,
thioguaning, thiotepa, tomudex, topotecan, treosulfan, UFT (wracil-tegufur), vinblastine,
vindesine, agents targeting imommne modualiors such as PR-1, PDL-1, and IDO], fe
nivolumab, pembrolizomab, MPDL3280A, and MEDI4736; agents targeting DNA repair
deficiency, i.e. olaparib; agents targeting receptor tyrosing kinases such as EGFR, ERBBR2, ¢-
MET, VEGFRZ, and IGFR]1, i e criotintb, necitumumab, traztuzamab, pertuzamab, lapatinib,
crizatinib, cabozantinib, onartuamab, ramucirumab, or bevacizumab; agents targeting the
MAPK/ERK, MAPK kinase, MEKT and/or MEK?2, i ¢., selumetinib or trametinib; agents
targeting hormone receptors such as the androgen and estrogen receptors, /e, enzalutamide,
abiraterone, or tamoxifen; agents targeting the MAP kinase or PISK-AKT pathways, 7.e.
cobimetinib, vemurafenib, and everclimus; Her2 (ErbB2) pathway blockers such as lapatinib,
trastuzumab, and Kadyzla; mTOR blockers such as ralapogs (7.e., sirolimus);
mTORCUYmMTORCI inlubitors; Angiogenesis or VEGEFR pathway blockers such as avastin,
nexavar or sutent; Aromatase modulators such as exemtesance or femora; Androgen signaling
modulators such as enzalutamide, bicalutanuide; and B-RAF blockers such as Tafinlar or

Zelboraf, or the hike.
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{0437} The agent(s) {or pharmaceutically acceptable salts, esters or amides thereof) can
be administered per se or in the form of a pharmaceutical composition wherein the active
agent(s) 1s in an admixture or mixture with one or more pharmaceutically acceptable carriers.
A pharmaceutical composition, as used herein, can be any composttion prepared for
administration to a subject. Pharmaceutical compositions for use in accordance with the
present invention can be formulated in conventional manner using one or more
physiclogically acceptable carriers, comprising excipients, diluents, and/or auxiliarics, 7.e.,
which facilitate processing of the active agents into preparations that can be administered.
Proper formulation can depend at least in part upon the route of administration chosen. The
agent(s) uscful in the present invention, or pharmaceutically acceptable salts, esters, or
amides thereof, can be delivered to a patient using a number of routes or modes of
administration, including oral, buccal, topical, rectal, transdermal, transmucosal,
subcutancous, intravenous, and mtramuseular applications, as well as by inhalation.

[0438] For oral admimstration, the agents can be formulated readilv by combining the
active ageni(s) with pharmaceutically acceptable carrers well known in the art. Such camers
¢nable the agents of the invention 1o be formulated as tablets, including chewable tablets,
pills, dragees, capsules, lozenges, hard candy, liguids, gels, svrups, slurries, powders,
suspensions, elixirs, wafers, and the hike, for oral ingestion by a patient to be treated. Such
formulations can comprise pharmaceutically acceptable carriers including sohd diluents or
fillers, sterile aqueous media and various non-toxic organic solvents. A solid carrier ¢an be
one or more substances which can also act as diluents, flavoring agents, solubilizers,
tubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material. In powders, the carrier generally is a finely divided solid which is a
mixture with the finely divided active component. In tablets, the active component generally
ts mixed with the carrier having the necessary binding capacity in suitable proportions and
compacted in the shape and size desired. The powders and tablets preferably contain from
about one (1) to about seventy (70} percent of the active compound. Suitable carriers include
but are not limited to magnesium carbonate, magnesium stearate, tale, sugar, lactose, pectin,
dextrin, starch, gelatin, tragacanth, methyvicetiulose, sodium carboxvmethyicellulose, a low
melting wax, cocoa butter, and the like. Generally, the agents of the invention will be
included at concentration levels ranging from about 0.5%, about 5%, about 10%, about 20%,
or about 30% to about 50%, about 60%, about 70%, about 80% or about 90% by weight of
the total composition of oral dosage forms, in an amount sufficient to provide a desired unit
of dosage.
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[0439] Agueous suspensions for oral use can contain agent(s) of this mvention with
pharmaceutically acceptable excipients, such as a suspending agent (7.¢., methyl cellulose). a
wetting agent (7.e., lecithin, lysolecithin and/or a long-chain fatty alcohol}, as well as coloring
agents, preservatives, flavonng agents, and the Iike.

3440} In another aspect, oils or non-aqueous solvents can be required to bring the agents
into solution, due to, for example, the presence of large lipophilic moigties. Ahematively,
cmulsions, suspensions, or other preparations, for example, liposomal preparations, can be
used. With respect to liposomal preparations, any known methods for preparing liposomes for
treatment of a condition can be used. See, for example, Bangham, et al | J Mol Biol 23: 238-
252 (1965) and Szoka, et al., Proc. Nail Acad. Sci. USA 75 4194~-4198 (1978), incorporated
herein by reference. Ligands can also be attached to the hiposomes to direct these
compositions to particular sites of action. Agents of this invention can also be integrated into
foodstuffs, i e, cream chegse, butter, salad dressing, or ice cream to facilitate solubilization,
adnunistration, and/or compliance in certain patient populations.

[6441] Pharmaceutical preparations for oral use can be obtained as a solid excipient,
optionally grinding a resulting mixture, and processing the mixture of granules, after adding
suitable auxiliarics, if desired, to obtain tablets or dragee cores. Suitable excipients are, in
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; flavoring
elements, cellulose preparations such as, for example, maize starch, wheat starch, rice starch,
potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropyhmethyl-cellulose,
sodium carboxymethvicellulose, and/or polvvinyl pyrrohidone (PVP). If desired,
disintegrating agents can be added, such as the cross-linked polyvinyl pyrrolidone, agar, or
alginic acid or a salt thereot such as sodium alginate. The agents can also be formulated as a
sustained release preparation.

3442} Dragee cores can be provided with suitable coatings. For this purpose,
concentrated sugar solutions can be used, which can optionally contain gam arabic, tale,
polyvinyl pyrrolidone, carbopol gel, polvethylene glveol, and/or titanium dioxade, lacquer
solutions, and suitable organic solvents or solvent nuxtures. Dyestuffs or pigmenis can be
added to the tablets or dragee coatings for identification or to characierize different
combinations of active agents.

{6443} Pharmaceutical preparations that can be used orally include push-fit capsules
made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as
glycerol or sorbitol. The push-fit capsules can contain the active ingredients in admixture
with filler such as lactose, binders such as starches, and/or lubricants such as talc or
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magnesiom stearate and, optionally, stabtlizers. In soft capsules, the active agents can be
dissolved or suspended in suitable hquids, such as fatty oils, higuid paraffin, or hguid
polyethylene glycols. In addition, stabilizers can be added. All formulations for oral
administration should be in dosages suitable for administration.

(3444} Other forms suitable for oral admmistration include liquud form preparations
including emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form
preparations which are intended to be converted shortly before use to liguid form
preparations. Emulsions can be prepared in solutions, for example, in aqueous propvlene
glveol solutions or can contain emulsifving agents, for example, such as lecithin, sorbitan
monooleate, or acacia. Aqueous solutions can be prepared by dissolving the active
component in water and adding suitable colorants, flavors, stabilizers, and thickening agents.
Agueous suspensions can be prepared by dispersing the finely divided active component in
water with viscous material, such as natural or synthetic gums, resins, methyleelulose,
sodium carboxymethyicellulose, and other well known suspending agents. Suitable fillers or
carriers with which the compositions can be administered include agar, alcohol, fats, lactose,
starch, cellilose derivatives, polysaccharides, polyvinvlpyrrolidone, silica, sterile saline and
the like, or mixtures thercof used in suitable amounts. Solid form preparations include
solutions, suspensions, and emulsions, and can contain, in addition to the active component,
colorants, Havors, stabilizers, buffers, artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and the like.

[3445] A svrup or suspension can be made by adding the active compound to a
concentraied, agueous solution of a sugar, 7.e., sucrose, to which can also be added any
accessory ingredients. Such accessory mngredients can include flavoring, an agent to retard
crystallization of the sugar or an agent to increase the solubility of any other ingredient, 7.e.,
as a polvhydric alcohol, for example, glveerol or sorbitol.

3446} When formulating compounds of the invention for oral administration, it can be
desirabke to utilize gastroretentive formulations to enhance absorption from the
gastrointestinal (Gl tract. A formulation which is retained in the stomach for several hours
can release compounds of the invention slowly and provide a sustaned release that can be
used in methods of the invention. Disclosure of such gastro-retentive formelations are found
in Klaosner, E A | Lavy, B Barta, M., Cserepes, E., Friedman, M., Hoffman, A, 2003
“MNovel gastroretentive dosage forms: evaluation of gastroretentivity and 1ts effect on
levodopa in humans.” Pharm. Res. 20, 1466-73; Hoffman, A, Stepensky, D, Lavy, E., Eval,
S, Klausner, E., Friedman, M. 2004 “Pharmacokinetic and pharmacodynamic agpects of
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gastroretentive dosage forms™ fns. J Pharm. 11, 141-53; Streubel, A Siepmann, ],
Bodmeicer, R., 2006 “Gastroretentive drug delivery systems” Axpert Opin. Drug Deliver. 3,
217-3; and Chavanpatil, MDD, Jain, P, Chaudhan, S, Shear, R, Vavia, P.R., “Novel
sustained release, swellable and bioadhesive gastroretentive drug delivery system for
olfoxacin” fnt. J. Pharm. 2006 cpub March 24, Expandable, Hoating and bicadhesive
technigues can be utifized to maximize absorption of the compounds of the mvention.

[6447] The compounds of the mvention can be formulated for parenteral administration
{(i.e., by injection, for example bolus injection or contimuous mfusion) and can be presented m
anit dose form in ampoules, pre-filled syringes, small volume infusion or in mukii-dose
containers with an added preservative. The compositions can take such forms as suspensions,
solutions, or emulsions in oily or aqueous vehicles, for example solutions 10 agueous
polyethylene glycol.

[(3448] For injectable formulations, the vehicle can be chosen from those known in art to
be suitable, including agqueous solutions or o1l suspensions, or enmulsions, with sesame o1,
corn oil, cottonsced oil, or peanut oil, as well as elixirs, mannitol, dextrose, or a sterile
aqueous solution, and similar pharmaceutical vehicles. The formulation can also comprise
polymer compositions which are biocompatible, biodegradable, such as poly{(lactic-co-
glveoliciacid. These materials can be made into micro or nanospheres, loaded with drug and
further coated or derivatized to provide superior sustained release performance. Vehicles
suttable for periocular or intraocular injection include, for example, suspensions of
therapeutic agent in injection grade water, liposomes and vehicles suitable for lipophilic
substances. Other vehicles for periocular or intraocular injection are well known in the art.
{6449} In a preferred aspect, the composition 1s formulated in accordance with routing
procedures as a pharmaceutical composition adapted for intravenous administration to human
beings. Typically, compositions for intravenous administration are sofutions in sterile isotonic
aqueous buffer. Where necessary, the composition can also include a solubilizing agent and a
focal anesthetic such as lidocaine to case pain at the site of the injection. Gengrally, the
mgredients are supphied either separately or mixed together in unit dosage form, for example,
as a dry lyophilized powder or water free concentrate in a hermetically sealed container such
as an ampoule or sachette indicating the quantity of active agent. Where the composition is to
be administered by infusion, it can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composition is administered by mjection, an
ampoule of sterile water for injection or saline can be provided so that the ingredients can be
mixed prior to administration.
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{0454} When admunistration 18 by injection, the active compound can be formulated
agueous solutions, specifically in physiclogically compatible buffers such as Hanks solution,
Ringer’s solution, or physiological saline buffer. The solution can contain fornulatory agents
such as suspending, stabilizing and/or dispersing agents. Alternatively, the active compound
can be in powder form for constitation with a suitable vehicle, 7.e., sterile pyrogen-free water,
before use. [o another aspect, the pharmaceutical composttion does not comprise an adjuvant
or any other substance added to enhance the immune response stimulated by the peptide. In
another aspect, the pharmaceutical composition comprises a substance that inhibits an
immune response to the peptide. Methods of formulation are known in the art, for example,
as disclosed n Kemington’s Pharmaceutical Sciences, latest edition, Mack Publishing Co,
Faston P.

{3451} In addition to the formulations described previously, the agents can also be
formmilated as a depot preparation. Such long acting formulations can be administered by
implantation or transcutancous delivery (for example subcutancously or intramusculardy),
intramuscular mjection or use of a transdermal patch. Thus, for example, the agents can be
formulated with suitable polvmeric or hydrophobic matenals (for example as an emulsion m
an acceptable oil} or ion exchange resins, or as sparingly soluble derivatives, for example, as
a sparingly soluble salt.

[3452] In another aspect, pharmaceutical compositions comprising one or more agents of
the present invention exert local and regional effects when administered topically or injected
at or near particular sites of infection. Direct topical application, i.e., of a viscous liquid,
solution, suspension, dimethylsulfoxide (DMSO)-based solutions, liposomal formulations,
gel, jelly, cream, lotion, ointment, suppository, foam, or acroscl spray, can be used for local
administration, to produce for example local and/or regional cffects. Pharmaceutically
appropriate vehicles for such formulation mclude, for example, lower aliphatic aicobols,
polyglyeols (i.e., glycerol or polyethylene glveol), esters of fatty acids, oils, fats, silicones,
and the fike. Such preparations can also include preservatives {7 e., p-hydroxybenzoic acid
csters) and/or antioxidants (7.e., ascorbic acid and tocopherol). See also Dermatological
Formulations: Percutancous absorption, Barry (Ed ), Marcel Dekker Incl, 1983 In another
aspect, local/topical formulations comprising a fatty acid synthesis pathway mhibitorie., an
inhubitor of FASN gene expression or FASN protein activity, are used to treat epidermal or
mucosal viral infections.

{3453} Pharmaceutical compositions of the present invention can contain a cosmetically
or dermatologically acceptable carrier. Such carriers are compatible with skin, nails. mucous
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membranes, tissugs and/or hair, and can include any conventionally used cosmetic or
dermatclogical carrier meeting these requirements. Such carriers can be readily selected by
one of ordinary skill in the art. 1o formulating skin ointments, an agent or combination of
agents of the mstant invention can be formulated in an oleaginous hyvdrocarbon base, an
anhydrous absorption base, a water-in-o1l absorption base, an oil-in-water water-removable
base and/or a water-soluble base. Examples of such carriers and excipients mnclade, but are
not limitted to, humectanis (7.¢., urca), glvcols (.e., propylenc glveol), alcohols (7.e., cthanol),
fatty acids {i.e., oleic acid}, surfactants {7.e., 1sopropyl myristate and sodium lauryl sulifate),
pyrrofidones, glycerol monolaurate, sulfoxides, terpenes (i e., mentholy, amines, amides,
alkanes, alkanols, water, calcium carbonate, calcium phosphate, various sugars, starches,
cellulose denvatives, gelatin, and polvmers such as polyethyvlene glveols.

[3454] Ointments and creams can, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions can be formulated
with an agueous or oily basc and will in general also containing one or more emulsifying
agents, stabilizing agents, dispersing agents, suspending agents, thickening agents, or
coloring agents. The constraction and use of transdermal patches for the delivery of
pharmaccutical agents is well known inthe art. See, e, US. Pat. Nos. 5,023,252, 4,992 445
and 3,001,139, Such patches can be constructed for continuous, pulsatile, or on demand
delivery of pharmaceutical agents.

[(3455] Lubricants which can be used to form pharmaceutical compositions and dosage
forms of the invention include, but are not limited to, calcium stearate, magnesium stearate,
mineral oil, light mineral oil, giveenn, sorbitol, mannitol, polvethylene glveol, other giveols,
stearic acid, sodium lauryl sulfate, tale, hydrogenated vegetable oil (i.e., peanut oil,
cottonseed od, sunflower oil, sesame oil, olive oil, com oil, and soybean o1}, zinc stearate,
cthvl oleate, ethyl faurcate, agar, or mixtures thereof. Additional lubricants include, for
example, a syloid silica gel, a coagulated acrosol of synthetic silica, or mixtures thereof. A
fubricant can optionally be added, in an amount of less than about 1 weight percent of the
pharmaceutical composttion.

6436} ¢ compositions according to the present invention can be in any form suitable
for topical application, including agueous, aqueous-alcoholic or otly solutions, lotion or
serum dispersions, aqueous, anhydrous or oily gels, emulsions obtained by dispersion of a
fatty phase 10 an agueous phase (/W or oil in water) or, conversely, (W/0 or water m oil},
microemulsions or alternatively microcapsules, microparticles or lipid vesicle dispersions of
ionic and/or nonionic type. These compositions can be prepared according to conventional
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methods. Other than the agents of the invention, the amounts of the various constituents of
the compositions according to the invention are those conventionally used in the art. These
compositions m particular constitute protection, treatment or care creams, milks, lotions, gels
or foams for the face, for the hands, for the body and/or for the mucous membranes, or for
cleansing the skin. The composttions can also consist of solid preparations constituting scaps
o1 cleansing bars.

[6457] Compositions of the present invention can also contain adjuvanis common to the
cosmetic and dermatological ficlds, such as hvdrophilic or Hpophilic gelling agents,
hydrophilic or ipophilic active agents, preserving agents, antioxidants, solvents, fragrances,
fillers, sunscreens, odor-absorbers and dyestuffs. The amounts of these various adjuvants are
those conventionally used in the ficlds considered and, for example, are from about 0.01% to
about 209 of the total weight of the composition. Depending on their nature, these adjuvants
can be introduced mto the fatty phase, into the aqueous phase and/or into the lipid vesicles.
[0458] in another aspect, ocular viral infections can be effectively treated with
ophthalmic solutions, suspensions, ointments or mserts comprising an agent or combination
of agents of the present invention. Eye drops can be prepared by dissolving the active
ingredient in a sterde agueous solution such as physiological saline, buffering solution, etc.,
or by combining powder compositions to be dissolved before use. Other vehicles can be
chosen, as is known in the art, including but not limited to: balance salt solution, saline
solution, water scluble polyethers such as polyethyene glyeol, polyvinyls, sach as polyvinyl
alcobol and povidone, cellulose denvatives such as methyicellulose and hvdroxypropyi
methylcellulose, petroleum dervatives such as muneral oil and white petrolatum, animal fats
such as lanchin, polymers of acrylic acid such as carboxypolymethylene gel, vegetable fats
such as peanut o1l and polysaccharides such as dextrans, and glyvcosaminogiveans such as
sodium hyvaluronate. If desired, additives ordinanly used in the eve drops can be added. Such
additives include isotonizing agents (i.e., sodium chloride, etc)), buffer agent (i e., boric acid,
sodiom monchydrogen phosphate, sodium dihydrogen phosphate, etc.}, preservatives {i.e.,
benzalkonium chloride, benzethonium chloride, chlorobutanci, etc)), thickeners (Ge.,
saccharide such as lactose, mannitol, maliose, etc.; i e., hvaluronic acid or its salt such as
sodium hyaluronate, potassium hyvaluronate, etc.; /.., mucopolysacchande sach as
chondroitin sulfate, etc.; i.e., sodium polyacrylate, carboxyvinyl polymer, crosslinked
polyacrviate, polvvinyl alcohol, polyvinyl pyrrolidone, methy] celtulose, hydroxy propyl
methyleellulose, hvdroxyethyl cellulose, carboxymethyl cellulose, hvdroxy propyl cellulose
or other agents known to those skilled in the art).
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[0459] The solubility of the components of the present compositions can be enhanced by
a surfactant or other appropriate co-solvent in the composition. Such cosolvents include
polysorbate 20, 60, and 80, Pluronic F68, F-84 and P-103, cvclodextan, or other agents
known to those skilled mn the art. Such co-solvents can be emploved at a level of from about
.01% to 2% by weight.

63460} The compositions of the invention can be packaged in multidose form.
Preservatives can be preferred to prevent microbial contamination during use. Suitable
preservatives include: benzalkonium chloride, thimerosal, chlorobutanol, methyl paraben,
propyl paraben, phenvlethyl alcohol, edetate disodiom, sorbic acid, Onamer M, or other
agents known to those skilled in the art. In the prior art ophthalmic products, such
prescrvatives can be emploved at a fevel of from 0.004% to 0.02%. In the compositions of the
present application the preservative, preferably benzalkonium chloride, can be emploved at a
evel of from 0.001% to less than 0.01%. i.e. from $.001% to 8.008%, preferably about
(.005% by weight. It has been found that a concentration of benzatkonium chloride of
{.005% can be sufficient to preserve the compositions of the present invention from
microbial attack.

[461] In another aspect, viral infections of the car can be effectively treated with otic
solutions, suspensions, ointments or inscrts comprising an agent or combination of agents of
the present invention.

[3462] In another aspect, the agents of the present mvention are delivered in soluble
rather than suspension form, which allows for more rapid and quantitative absorption to the
sites of action. In general, formulations such as jellies, creams, lotions, suppositories and
ointments can provide an arca with more extended exposure to the agents of the present
invention, while formulations in solution, i e, sprays. provide more immediate, short-term
exposure.

3463} In another aspect relating to topical/local application, the pharmaceutical
compositions can include one or more penetration enhancers. For exarmpie. the formulations
can comprise suitable solid or gel phase carriers or excipients that increase penetration or
help delivery of agents or combmations of agents of the invention across a permeability
barrier, i.e., the skin. Many of these penctration-enhancing compounds are known in the art
of topical formulation, and include, 7 e., water, alcohols (i e, terpenes like methanol, ethanol,
2-propanocl), sulfoxides (7.e., dimethy] sulfoxide, decylmethyl sulfoxide, tetradecyimethyl
sulfoxide}, pyvrrolidones (i.e., 2-pyrrolidone, N-methyl-2-pyrrolidone, N-(2-
hydroxyethvlpyrrolidone), laurocapram, acetone, dimethylacetamide. dimethylformamide,
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tetrahydrofurfuryl alcohol, L-g-amino acids, anionic, cationic, amphoteric or nonionic
surfactants {i.¢., isopropyl myristate and sodium laurvi sulfate), fatty acids, fatty alcohols
(i.e.. oleic acid), amines, amides, clofibric acid amides, hexamethviene lauranide, proteolytic
enzvmes, a-bisabolol, d-limonene, urea and N, N-dicthyl-m-toluamide, and the like.
Additional examples include humectants {(i.e., urea), glycols (i.e., propyvlene glycol and
polyethviene glycol)., glycerol monolaurate, alkanes, alkanols, ORGELASE, calcium
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and/or
other polymers. In another aspect, the phammaceutical compositions will imchide one or more
such penctration enhancers.

[0464] In another aspect, the pharmaceutical compositions for local/topical application
can mnclude one or more antimicrobial preservatives such as guaternary ammonium
compounds, organic mercurials, p-hydroxy benzoates, aromatic alcchols, chlorobutanol, and
the like.

[0465] Gastrointestinal viral infoctions can be effectively treated with orally- or rectally
delivered solutions, suspensions, ointments, enemas and/or suppositories comprising an agent
or combination of agents of the present mvention.

0466} Respiratory viral infoctions can be cffectively treated with acrosol solutions,
suspensions or dry powders comprising an agent or combination of agents ot the present
nvention. Administration by inhalation is particularly usefol in treating viral infections of the
fong, such as an HRY infection. The acrosol can be administered through the respiratory
system or nasal passages. For example, one skilled in the art will recognize that a
composition of the present invention can be suspended or dissolved in an appropriate carrier,
i.e., a pharmaceutically acceptable propellant, and administered directly into the longs using a
nasal spray or inhalant. For example, an acrosol formulation comprising a fatty acid synthesis
pathway inlubitor 7.e., an mhibitor of FASN gene expression or FASN protein activity, can be
dissolved, saspended or emulsified i a propellant or a mixture of solvent and propellant, /e
for administration as a nasal spray or inhalant. Aerosol formulations can contain any
acceptable propellant under pressure, such as a cosmetically or dermatologically or
pharmaceutically acceptable propellant, as conventionally used in the art.

10467} An agrosol formulation for nasal administration is generally an agueocus solution
designed to be admunistered to the nasal passages 1n drops or sprays. Nasal sclutions ¢an be
similar to nasal secretions in that they are generally isotonic and shghtly buffered to maintain
apH of about 5.5 to about 6.5, although pH values outside of this range can additionally be
used. Antimicrobial agents or preservatives can also be included i the formulation.
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[0468] An agrosol formulation for inhalations and inhalants can be designed so that the
agent or combination of agents of the present invention is carried into the respiratory free of
the subject when administered by the nasal or oral respiratory route. Inhalation solutions can
be administered, for example, by a nebulizer. Inhalations or insufflations, comprising finely
powdered or liquid drugs, can be delivered to the respiratory system as a pharmaceutical
aerosol of a solution or suspension of the agent or combination of agents in a propellant, i.e.,
to aid 1n dishursement. Propellants can be liquefied gases, including halocarbouns, for
example, fluorocarbons such as fluoninated chlorinated hvdrocarbons,
hydrochlorofluorocarbons, and hydrochlorocarbons, as well as hydrocarbons and
bydrocarbon ethers.

3469} Halocarbon propellants useful in the present mvention inchude fluorocarbon
propellants in which all hvdrogens are replaced with fluorine, chlorotlucrocarbon propellants
i which all hydrogens are replaced with chlonne and at least one fluorineg, hydrogen-
containing fluorocarbon propeliants, and hydrogen-containing chlorotluorocarbon
propeliants. Halocarbon propellants are desenibed 1n Johnson, U.S. Pat. No. 5,376,359, 1ssued
Dec. 27, 1994; Byron et al., U.5. Pat. No. 5,190,029, 1ssued Mar. 2, 1993 and Purewal et al |
U.S, Pat. No. 5,776,434, issued Jul. 7, 1998, Hydrocarbon propeliants useful in the invention
include, for example, propane, iscbutane, n-butane, pentane, isopentane and neopentane. A
blend of hydrocarbons can alse be used as a propellant. Ether propeliants include, for
example, dimethyl ether as well as the ethers. An acrosol formulation of the invention can
also comprise more than one propellant. For cxample, the acrosol formulation can comprise
more than one propelant from the same class, such as two or more fluorccarbons; or more
than one, more than two, more than three propellants from different classes, such as a
fluorohydrocarbon and a hydrocarbon. Pharmaceutical compositions of the present invention
can also be dispensed with a compressed gas, i.e., an mert gas such as carbon dioxide, nitrous
oxide or nitrogen.

[3470] Aeroscl formulations can also include other components, for example, ethanol,
1sopropanol, propylene glveol, as well as surfactants or other comaponents such as oils and
detergents. These components can serve to stabilize the formulation and/or lubricate valve
components.

06471} The acrosol formulation can be packaged under pressure and can be formulated as
an acrosol using solutions, suspensions, emulsions, powders and semisolid preparations. For
example, a solution acrosol formmudation can comprise a solution of an agent of the invention
such as a fatty acid synthesis pathway inhibitor 7.e.. an inhibitor of F 45N gene expression or
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FASN protein activity, in (substantially) pure propellant or as a muxture of propellant and
solvent. The solvent can be used to dissolve the agent and/or retard the evaporation of the
propeliant. Solvents useful o the nvention include, for example, water, ethavol and glyeols.
Anv combination of suitable solvents can be use, optionally combined with preservatives,
antioxidants, and/or other acrosol components.

[3472] Arn aerosol formudation can alsc be a dispersion or suspension. A suspension
aerasol formulation can comprise a suspension of an agent or combination of agents of the
mstant invention, /e, a fatty acid synthesis pathway inhibitor, i.e., an mhibitor of FASN gene
expression or FASN protein activity, and a dispersing agent. Dispersing agents useful in the
invention mclude, for example, sorbitan tricleate, oley! alcohol, oleic acid, lecithin and com
oil. A suspension acrosol formulation can also mclude lubricants, preservatives, antioxidant,
and/or other aerosol components.

13473} Ar aerosol formudation can similarly be formulated as an enwudsion. An emulsion
acroscl formulation can include, for example, an alcohol such as ethanol, a surfactant, water
and a propeliant, as well as an agent or combination of agents of the invention, 7.e., a fatty
acid synthesis pathway, 7.¢., an mhabitor of FASN gene expression or FASN protein activity.
The surfactant used can be nonionic, anionic or cationic. One example of an emulsion acrosol
formulation comprises, for example, ethanol, surfactant, water and propellant. Another
example of an emulsion acrosol formulation comprises, for example, vegetable o1, glyceryl
mounostearate and propang.

3474} The compounds of the mvention can be formulated for administration as
suppositories. A low melting wax, such as a mixture of triglycendes, faity acid glveerides,
Witepsol §335 (trademark of Dynamite Nobel Chemical, Germanv}, or cocoa butter is first
melied and the active component is dispersed homogeneously, for example, by stirring. The
molten homogeneous mixture is then poured mto convenient sized molds, allowed to cool,
and to sohidify.

[3475] The compounds of the invention can be formulated for vaginal administration,
Pessaries, tarapons, creams, gels, pastes, foams or sprays containing in addition to the active
ingredient such carriers as are known 1n the art to be appropriate.

10476} It 1s envisioned additionally, that the compounds of the mvention can be attached
releasably to biocompatible polymers for use 10 sustained release formulations on, in or
attached to mserts for topical, mtraocular, periocular, or systemic administration. The
controlied release from a biocompatible polvimer can be utilized with a water soluble polymer
to form a instillable formulation, as well. The controlled release from a biccompatible
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polvmer, such as for example, PLGA microspheres or nanospheres, can be utilized in a
formulation suitable for intra ocular implantation or injection for sustained relcase
administration, as well. Any suitable biodegradable and biocompatible polymer can be used.
3477} Pharmaceutical compositions suitable for use in the present invention include
compositions wherein the active ingredients are present in an effective amount, 1.¢., in an
amount effective to achieve therapeutic and/or prophylactic benefit in a host with at least one
viral infection or in a subject having cancer. The actual amount effective for a particular
apphication will depend on the condition or conditions being treated, the condition of the
subject, the formulation, and the route of administration, as well as other factors known to
those of skill in the art. Determunation of an effective amount of a fatty acid synthesis
pathway inlubitor 7.e., an mhibitor of FASN gene expression or FASN protemn activity, 1s well
within the capabilitics of those skilled in the art, in light of the disclosure herein, and will be
determined using routine optimization techniques.

3478} The effective amount for use in humans can be determined from animal models.
For example, a dose for humans can be formulated to achieve circulating, liver, topical and/or
gastromtestinal concentrations that have been found to be effective tn animals. One skilled in
the art can determing the effective amount for buman use, especially in light of the animal
model experimental data described herein. Based on animal data, and other types of similar
data, those skilled in the art can determine the offective amounts of compositions of the
present nvention appropriate for humans.

3479} The effective amount when referring to an agent or combination of agents of the
mvention will generally mean the dose ranges, modes of admimstration, formulations, etc.,
that have been recommended or approved by any of the various regulatory or advisory
organizations in the medical or pharmaceutical arts {i.e., FDA, AMA) or bv the manufacturer
or supplier.

3480} Further, appropriate doses for a fatty acid synthesis pathway inhibitor ie., an
inhibitor of F4SN genc expression or FASN protein activity, can be determined based on in
vifro experimental results. For example, the in vifrro potency of an agent in inhibiting a fatty
acid synthesis pathway component, 7.e., FASN gene expression or FASN protein activity,
provides mformation useful in the development of effective in vivo dosages to achieve similar
biological effects.

3481} In another aspect, administration of agents of the present invention can be

intermittent, for example administration once every two days, every three days, every five
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davs, once a week, once or twice a month, and the like. In another aspect, the amount, forms,
and/or amounts of the different forms can be varied at different times of administration.
[G482] A person of skill in the art would be able to monitor in a patient the effect of
administration of a particular agent. For example, HIV viral load levels can be determined by
techniques standard i the art, such as measuring CD4 cell counts, and/or viral levels as
detected by PCR. Gther techniques would be apparent to one of skill in the art.

3483} Having now generally described varicus aspects and aspects of the mvention, the
same will be more readily understood through reference to the following examples which are

provided by way of ifustration, and are not intended to be limiting, unless specified.
EXAMPLES

[3484] The disclosure is further illustrated by the following examples, which are not to be
construed as lumiting this disclosure in scope or spirit to the specific procedures herein
described. It is to be understood that the examples are provided to illustrate certain
embodiments and that no hmitation to the scope of the disclosurg is intended thereby. ltisto
be further understood that resort may be had to various other embodiments, modifications,
and eguivalents thereof which may suggest themselves to those skilled in the art without

departing from the spirit of the present disclosure and/or scope of the appended claims

Example 1 - FASN Inlubition by Compounds of the Present Disclosure

[1146] Determination of FASN biochemical activity: The FASN enzyme was isclated
from SKBr3 cells. SKBr3 s a human breast cancer celi-line with high levels of FASN
expression. It 1s estimated that FASN comprises about 25% of the cviosolic proteins in this
cell ine. SKB13 cells were homogenized in a dounce homogenizer then centrifuged for 13
minuies at 4 °C to remove particulate matter. The supematant was then analyzed for protein
content, diluted to the approprate concentration, and used to measure FASN activity. The
presence of FASN was confirmed by westermn blot analysis. A similar method for isolation of
FASN from SKBr3 cells is described in Teresa, P. et al. (Clin. Cancer Res. 2009, 15(24),
7608-7613}.

[1147] FASN activity of the SKBr3 cell extract was determined by measuring either
NADPH oadation or the amount of thiol-containing coenzyme A {CoA) released during the
fatty acid synthase reaction. The dve CPM (7-diethylamino-3-{4"-maleimidyl-phenyi}-4-
methylcoumarin} contains a thiol reactive group that mcreases its flucrescence emission on

reaction with the sulthvdryl group of CoA. The biochemical activities shown in Tabie 1 were
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determined using the fluorescence measurement of CoA release via a procedure described in
Chung C.C. et al. {Assay and Drug Development Technofogies, 2008, 6(3), 361-374).

Example 2 - Antiviral Activity

[1148] The antiviral activity of Formula (I-7) was assessed using the HCV 1b replicon

gystem:

(I-Z)

[1149] The replicon was constructed using the ET (luc-ubi-neo/ET) cell line, a Huh7
human hepatoma cell line harboring an HCV replicon with a stable luciferase (Luc) reporter
and three cell culture-adaptive mutations (Pietschmann, ef af (2002} J. Virol 76:4008-4021).
The HCV replicon antiviral evaluation assay examined the effects of compounds at six half-
log concentrations. Human mterferon alpha-Zb was included in each run as a positive control
compound. Sub-confluent cultures of the ET iine were plated out into 96-well plates that are
dedicated for the analysis of cell numbers (cviotoxicity} or antiviral activity and the next day
drugs werg added to the appropriate wells. Cells were processed 72 hr later when the cells
were still sub-confluent. ECs, (concentrations inhibiting the replicon by 50% and 90%,
respectively), ICso {concentration decreasing cell viability by 50%j} and §1 (selective index:
1Cs5/EC 503 values were determined. HCV RNA replicon levels were assessed ag either HCV
RNA replicon-derived Luc activity or as HCY RNA by TagMan RT-PCR. Two methods
were used to estimate cell counts {cyviotoxicity}). When the Luc assay svsiem was employed,
the colorimetric CytoTox-1 cell proliferation assay (Promega) was used to estimate cell
numbers, while nbosomal RNA (fRNA) levels determined via TagMan RT-PCR were used
as an mdication of cell numbers 1n the RNA-based assay. A summary of the results is listed

below in Table 2.

Table 2.
Replicon FC50 o
Method Cell 1C30 (uM) Selectivity Index
(uM)
Luciferase activity 0.017 >32 >]1882
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Replicon £L50 )
Method Cell 1C50 (ubvi) Selectivity Index
(#M)
TagMan RT-PCR 0.105 >100 >052

Example 3 - FASN Inhthition Correlates to HCV Inhibition

[1150] The antiviral activities of 15 compounds of the present disclosure {numbers
correlate to the compounds in Fable 1} were measured using the HCV replicon system.
Replicon cell line 1b (HCV Ib/Luc-Neo replicon {(1b Conl with Firefly gene mtegrated)) was
established following published methods (Lohmann ef af. {1999} Science 285(54243110-113,
Lohmann ef ¢l (2001).7 Virel 75(3%1437-1449 and (31 er af. {2009} Antiviral Res.
12} 166-173) using Huh7 by G418 selection. The replicon was assembled using synthetic
gene fragments. The GT1b hine has PV-EKT and harbors 3 adaptive mutations
E1202G(NS3), TI280HNS3), K1846T(NS4B) and the backbone is Conl. The culture
medium was:
a) DMEM supplement with 10% FBS, G418 (250ug/ml}), streptomycin
(100ug/mly/penicillin (100U/ml) | L-ghutamine (100}, NEAA (100x)
b} Media prepared as tollows:

1} 500 ml DMEM media {(Gibco, Cat#11960-077)

i1} 57 ml Fetal Bovine Seram {Gibco, Cat# 16140-071)

1) 5.7 md Penicillin-Streptomycin (Gibco, Cat#15140-122)

i 5.7 mi MEM non-essential amino acids (Gibeo, Cat#111140-050)

vy 5.7 mi L-ghitamine (Gibeo, Cat#125030-081)

viy 574.1 ml media + 2 .87ml 50mg/ml G418 {final 0.25mg/md] (Gibco, Cat# 10131-027)
[1151] Compounds were dissolved in BMSO to provide a 10mM stock or used from
stock DMSO solutions. Compounds were diluted to gencrate 10-point half log (3.16-fold)
serial dilutions for assay in 384-well plates {(Echo qualified 384-well PP (Labeyie CatiP-
055235} plus DMSO in duplicate. This experiment was repeated three times on three different
days.
[1152] Cells were harvested when confluency reached 909%-100%. Cell concentrations
were adjusted to 8x10° celis/mt and added to 384-well white assay microplates (tissue-culture
treated - Greiner Cat#781080) to reach a final cell density of 2,000 cells/well. Plates were

mcubated at 5% 0, and 37°C for 72 hours.
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[1153] After 72 hours of incubation Bright-Glo Luciferase reagent (Promega, cat#
E2630) and Cell Titer Flo (Promega, cat#(G6080/1/2) were prepared and stored in the dark
while equilibrating to room temperature. Treated cells were likewise equilibrated to room
temperature. 10 ul of Cell Titer Flo was added to each well of compound-treated cells and
incubated in microtiter plates for approx. 0.5 hours. Cell viability was measured using an
Envision reader {available from Perkin Elmer) to estimate cytotoxicity. 30 pb of firefly
luciferase substrate were added to cach well and chemiluminescence was measured as an
indicator of the extent of HCV replication.
[1154] The anti-replicon activity (% inhibition) is calculated using the equation:

(. Cmpd —Control

YSolnhibition =1 1-

- - - - 1x 100
\ DMSO —Control j

Cyviotoxicity 1s calenlated using the equation:

; (‘ y o \\
s . [ Cmpd — Background )
SCytotoxicity = | 1 ———= £ |

- - x 100
\ DMSO - Background |

[1155] There was determined to be a correlation between potency of FASN inhibition and
antiviral activity as illustrated in Table 3 below and FIG. 1. | is noted that none of the

compounds caused significant cyiotoxicity.

Table 3
Molecule Biochemical [CS0 (uM) Antiviral ECS0 (ubf)

1 0.230 0425
2 0.065 0.192
12 376 1.603
14 $.263 0.260
20 0.022 0.011
27 0.107 0.153
43 0110 0.154
55 0.035 0.034
58 0.025 0.078
67 $.090 (4.270
68 G.106 0,301
70 0.037 0.099
73 (.040 0.117
152 04.052 0.072
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Molecule Biochemical [C30 (ub} Antiviral ECS0 (M)
343 0.600 (.624

43

i

Example 4 - FASN Inhibitors Retain Activity against HCV Mautants that Confer

Resistance to Direct-actine Antiviral Acents

[1156] One of the major challenges in treating hepatitis C is the rapid emergence of
resistance in response to direct-acting antiviral agents. Resistance typicaily resuits when the
virus generates a point mutant that supports essential viral functions but prevents antiviral
agents from binding. Three FASN mhibitors (compounds 35, 20, and 70} were tested for
their ability to inhibit mutants of HCV that confer resistance to representative antiviral
agents. Hach of these mutants was introduced mto a GT1b construct based on a Con'
backbone contaiming the PVIRES-Luciferase Ubi-Neo gene and harboring 1 adaptive
mutation (822041}, (Lohmann ef ol (1999} Science 285(5424.110-113, Lohmann ef &/
2001y J. Virol. 75(3):1437-1449 and 1 ef af. (2009) Antiviral Res. 81(2):166-173}. Anfiviral
activitics were measured by the method described in Example 3.

[1157] The studied mutations are shown in Table 4 below.

Table 4. Studied Mutations

Mustant Reference

NS3 AIS6T Susser ef af J. Clin, YVirel 52(43, 321-327 (2011) and references therein
NS3 RISSK Susser ef af L Chin, Virel 52(43, 321-327 {2011} and references therein
NS4B HY4R Rat er ol Antiviral Res. 90, 93-101 (201 1)

NSSAY393H | Frdell er of. Antumicrob. Agents Chemother, 54(9), 3641-3650 (2010)

NS3B M4231 {non-nucleoside site) Troke ef ¢/ Antimicrob. Agents Chemother, 56(3),
1331-1341 (2612)

NS3B 828271 {nucleoside site) Dutarire ef /. Antimnicrob. Agents Chemother 56(12),

4161-4169 (2006}

[1158] A known NS4B allosteric inhibitor {Compound A), a known NS5 A inhibitor
{Compound B}, a known non-nucleoside NS3B inhibitor {Compound C}, a known
NE3/MNS4AA protease inlubitor (Compound D) and a known nucleoside NSSE mhibitor
{Compound E} were tested in parallel with the FASN mhibitors of the present disclosure to
confirm the performance of the resistance mutations.

[1159] Antiviral ECsq"s for the vanious compounds against the panel of mutants, along

with the relative shift in ECsg relative to the GT1b wild-type replicon are shown below.
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Normal assay vartation is & 3-4 fold. ECs, shifts outside this range tmply resistance and arg
indicated in bold. The 3 FASN inhibitors retain activity across the panel of mutants, whereas
the direct-acting antiviral agents display resistance against mutations in their respective
binding sites.

Table 5. Antiviral EC.%s.

ECs (8
Compound "y wild | NS3 NS3 NS4B NS3A NS3B N53B
Type | AIS6T | RISSK | H94R | VO3H | M4231 | S2827
55 49.63 14300 | 15610 | 67.31 109.40 19.22 7330
20 16.71 44.06 25.46 17.02 32.00 19.70 25.60
70 39.1% 49.97 4391 36.00 10%.90 58.69 56.90
Compound A | 261.00 | 23220 | 20960 | 2813.00 nt. 126.60 nt,
Compound B 0.01 0.01 nt. nt 0.28 0.01 0.01
Compound B | 067 10500 | 236.60 0.39 nt. 1.54 nt.
Compound C | 427 457 8.43 461 3.00 34.09 3.00
Compound E | 38370 | 890.90 nt nt. 10690 | 15930 | 15650.0

Table 6. Fold shift in EC30 relative to wild-type

HLY Fold shift in ECS0 relative to wild-type
Compound | Biading [ nNg3 NS3 NS4B NS5A | NSSB NS5B
Bite AIS6T | RISSK H94R Y93H M423Y S2827T
55 2.88 3.15 1.36 2.20 0.39 1.48
28 2.64 1.52 1.62 1.92 1.18 1.53
78 1.28 112 0.92 278 1.50 145
Compound A NS4B .89 0.80 16.78 nt. 0.49 nt.
Compound B NS3A 1.00 nt ni 3513 0.73 (.88
Compound B | NS3/4A 156.46 352.56 G.58 ni. 2.29 i
NS5B
Compound C 1.07 1.98 1.08 0.70 7.9% 0.70
(non-nuc)
NS3B )
Compound E ) 1.53 nt. nt 1.83 .27 26.81
{ouc)
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Example 5 — FASN Inhibitors Useful in Combination Therapies

[1160] This example describes the i vitro antiviral activity and cviotoxicity of the

compound of Formula (V-K) i combination with IFN-u, Ribavirin, Compounds B, €, D and

H against an HCV GT1b replicon cell bine.

Materials:

(V-K)

[1161] Virus: The GT1b replicon plasmid was assembled using synthetic gene

fragments. The replicon genome contains PYIRES-Luciferase Ubi-Neo gene segments and

harbors 1 adaptive mutation {522041), and the backbone 1s Conl. The replicon GT1b cell line

was established by the following published methods.

[1162] Medium and Reagents: Table 7 below provides details regarding the culture

medium reagents used in this example.

Table 7. List of culture medium regents

Reagent Vendor Catalogue Number
Dimethyl sulfoxide (DMSG) Sigma Cat #34869-100ML
DMEM Invitrogen Cat #11960-044
Fetal Bovine Serum (FBS) Gibeo Cat 416140
Pen-Strep [nvitrogen Cat #15140-122
MEM non-cssential amine acids | Invitrogen Cat #11140-050
L-Ghatamin Invitrogen Cat #25030-081
G418 (geneticing Gibco Cat #10131-027
Trypsin/EDTA nvitrogen Cat #25200-072
DPBS/Modified Hyclone SH30028.01B
D6-well ccll plate (Greiner Cat #633090
CellTiter-Fluor™ Promega Cat #G6082
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Reagent YVendor Catalogue Number
Bright-Glo Promega Cat #E264B
[1163] Analytical Instruments; The following analyvtical instruments were used to

perform the assays of this example:

= POD-RI0

s Topcount (PE)

& Envision {PE}

e Multidrop (Thermo)
Methods:
[1164] Preparation of compound plates for single compound testing: Compounds
were supplied as dry powders and were reconstituted in BMSO to generate stock sclutions.
The POD-810 system was used to generate 10-point half log (3. 16-fold) serial dilutions for
the assay in 96-well plates. The highest test concentrations are detailed for each compound n
Table 8.
[1165] Assay Protocel {single compounds): Fach compound was assayed with 3.16-fold
(half log) senal dilutions for 10 concentrations phlus DMSO m duplicate. HCV replicon GT1b
cells were harvested and adjusted to a cell concentration of 8E+04 cells/ml. A Multidrop was
ased to plate 100pLl/well into 96 assay microplates to reach a final cell density of 8,000
cells/well. Plates were incubated at 5% CO,, 37°C for 72 hours.
[1166] At the end of the 72 hour incubation, antiviral activity and cvtotoxicity were
measured. Bright-Glo Luciferase reagent and Cell Titer Flo were prepared and stored in dark
while equilibrating o room temperature. The cell plates were allowed to equilibrate to room
temperature as well. A Multidrop was used to add 20ul. Cell Titer Flo to each well of
compound-treated and compound-free cells. The plates are imcubated for 1 howur, and cell
viability 1s measured on an Envision reader for cytoxicity caleulation. Fifty microliters of
firefly luciferase substrate are added to cach well, incubated for 2 minutes, and chemi-
tuminescence is measured for ECs, calculation.
[1167] The anti-replicon activity (% inhibition} was caleulated using the following
cquation:

% Inhibition = [ 1-({Compound-background y/(DMSG-background)) x 100].

[1168] Test compounds and assay setup for two-compound combination studies: The

DMSO stocks of the compounds used in the single compound testing were also used in this
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analysis. Combination dilution matrixes were generated by POD-810 in 96-well assay

microplates. The POD-810 svstem was used to generate 7-point, 2-fold serial dilutions in a

matrix format. The maximum concentration tested for each compound is detatled below,

Table 8. Expected activities and upper concentrations of compounds tested in single-agent and

combination studies

; Highest concentration Highest concentration
Compound Expected GTIb ECS0 for single-agent testing for combination testing
Whb (M) (M)

(V-K) 0.060 10.6 0.100
Compound D 0.0014 0.032 0.0032
Compeound C 0.018 10.0 0.032
Compound B 0.000009 0.001 0.000032
Compoond E 4.030 100.0 10.0

IFN 64.94 TU/mi 1000 TU/ml 10.0 IU/mi
Ribavirin 26.830 320.0 100.0
[1169] The compound of Formula (V-K} was tested alone and in combination with

compounds detailed in Table 9. Each compound was also tested alone as a single agent.

Table 8. Combinations of compounds for in vifro evaluation.

[1170]

Regimen | Combination

1 (V-Kj) + Compound D
2 (V-K} + Compound
3 (V-K} + Compound B
5 {(V-K) + Compound E
6 (V-K) + IFN-g

7 {(V-K) +RBY

Assay Setup (two-drug combinations): Each comapound was assayed with 2-fold

senal difutions for 7 concentrations in matrix format plus each drug alone. HCV replicon

GT1h cells were harvested and adjusted to a cell concentration of 8E+04 cells/ml. A

Multidrop was used to plate 100 ub. mto 96 assay microplates to reach a final cell density of

8,000 cells/well. Plates were mcubated at 5% COy, 37°C for 72 hours.

[1171]

At the end of the 72 hour incubation, antiviral activity and cvtotoxicity were

measured. Bright-Glo Luciferase reagent and Cell Titer Flo were prepared and stored in the
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dark while allowing to them to equilibrate to room temperature. The cells plates were allowed
to equilibrate to room temperatare as well. A Multidrop was used to add 20 ub. Cell Titer Flo
to cach well of compound-ireated and compound-free cells. The plates were incubated for |
hour, and cell viability was measured on an Envision reader for cytotoxicity calculation. The
Higuad was then removed from the plates, after which 50 ul, PBS and 50 pL firefly luciferase
substrate solution were added to each well, after a 2-minute mcubation period,
chemiluninescence {for HCV replication calculation} was measured. The data were analyzed
using MacSvnergy 1L

Agsay Results;
[1172] Activity and cytotoxicity of the compounds. The ECse and CCsp values are
summarized below in Table 10.

Table 18, ECs and CCs of Each Test Compound

GTib
Expected ECs
Compound | ECs (uM) (nM) CCso (uM)
(V-K) 0.04 0.06 >10
Compound D 0.0021 0.0014 >(.032
Compound C 0.006 0.018 >10
Compound B 0.000012 0.000009 >(.001
Compound E 241 403 >100
TFN-a (IU/mL) 1.34 1 >1000
RBY 3275 2683 239

[1173] Combination Effect. The combmation cffect of the compound pairs was
calculated using MacSynergy ™ IT and those results are summarized in Table 11 below.

Table 11, Summary of the combination effects of the compound pairs

MaeSynergy 1
Compd | Compd 2 SYNERGY PLOT (95%;)
{top conc) {top conc) SYNERGY | Log volume | ANTAGONISM | Log volume
(V-K) Compound D 16.7 131 -13.03 -1.18
Compound C 2.93 027 -9.2 -0.83
Compound B 6.73 0.61 =711 -0.64
Compound F 1.8 0.1 -7.81 -0.73
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MacSynergy ' i

Compd 1 Compd 2 SYNERGY PLOT (95%)

{top conc) {top conc} SYNERGY | Log volume | ANTAGONISM | Log volume
TFN-01 544 0.49 -24.88 ~2.25
RBV 1.64 0.15 -3.52 -0.32

* None of the combinations cause cyiotoxicity.

Conclusions

[1174]

The Z factors of the compound pairs summarized in Table 12 indicate that the

assay guality is better than the 3 standard.

Table 12. Summary of the 7 factor of compound pairs

[1175]

7 factor
Brug Pairs Plate-1 Plate-2 Plate-3
(V-K} + Compound D (.68 (.86 (.83
(V-K} + Compound C (.66 (.78 0.65
(V-K}+ Compound B 46,76 .83 .84
{(V-K}) + Compound E 0.72 0.76 0.74
(V-K) + IFN-¢ 0.75 0.76 0.66
{(V-K} + RBY .78 0.78 72

The ECsg values of the individual compounds in the combination matrix

(summarized in Table 13) arc consistent with the HCs, data in obtained for single-compound

mnhibition Table 10,

Table 13. Summary of ECs; of single dose in compousnd combination

GTib

ECs (uM)in ECs (uM) of single

dose ranging dose in drug
Compound assay combination

(V-K} 0.04 0.07

Compound D 0.0021 00017
Compound € 0.0606 0.009
Compound B 6.000012 {.000000
Compound E 241 179
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GTib
ECss (uM) in EC5 (uM) of single
dose ranging dose in drug
Compound assay combination
IFN-a(IU/mL) 1.34 343
RBV 3275 31.63

[1176] The compound of Formula (V-K} was demonstrated to have additive antiviral
activity without enhanced cytotoxicity i combination with agents representing a variety of
mechanisms. These results are summarized in Table 14 below.

Table 14. Summary of antiviral mechanisms that are additive with the compound of
Formuia (V-K). The term “direct-acting antiviral” (*DAA”) refers to a compound that

binds to and inhibits a viral protein, rather than a host protein.

Molecule Mechamisin {lass
FFN-a Cellular defense | Host
RBY Multiple Host

Compound D HCV Protease DAA
Compound B NS5SA Inhibitor | DAA
Compound C NS5B Inhibitor | DAA
Compound E NS5B Inhibitor | DAA

[1177] IFN-g and RBYV represent current standard-of-care for treating Hepatitis C
wnfection, and the HCV protease inhibitors Telaprevir and Boceprivir have recently been
approved. The additive antiviral activity and lack of enhanced cvtotoxicity in combimation
with IFN-g and RBY further suggest that compounds of this invention will not interfere with
critical host processes such as cellular defense (JFN-a) or guanidine nucleotide biosynthesis
(RBV). Compounds of this invention such as the compound of Formula (V-K) should
therefore be therapeutically useful if administered in combination regimens with current
standard of care. Morcover, the additive antiviral activities observed with Compound B,
Compound €, and Compound E suggest that molecules of this mvention such as the
compound of Formula (V-K) can be productively combined with agents currently in
development that target newer mechanisms (7.e., NS5A and NS5B inhibitors).

Example 6 — Anti-tumor Activity — Multiplexed Cyvtotoxicity Assay
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[1178] Cells were grown in RPMI1640, 109FBS, 2 mM L-alanyl-L-Glutamine, ImM Na
pynivate or a special medium in a humidified atmosphere of 3% C0O, at 37°C. Cells were
sceded into 384-well plates and incubated in a hunudified atmosphere of 5% CO, at 37°C.
Compounds were added 24 hours post cell seeding. At the same time, a time zero untreated
cell plate was generated.

[1179] After a 72 hour incubation peniod, cells were fixed and stained with Huorescently
labeled antibodies and nuclear dye to allow visualization of nuclei, apoptotic cells and mitotic
cells. Apoptotic cells were detected using an anti-active caspase-3 antibody. Mitotic cells
were detected using an anti phospho-histone-3 antibody .

[1180] Compounds were serially diluted in half-log (3.16-fold) increments and assayed
over 10 concentrations in a final assay concentration of 0.1% DMSO from the highest test
concentration specified i the sample mformation chapter. Automated fluorescence
microscopy was carried out using a GE Healthcare IN Cell Analvzer 1000, and images were
collected with a 4X objective.

[1181] Twelve bit tiff images were acquired using the InCell Analvzer 1000 3.2 and
analyzed with Developer Toolbox 1.6 software. ECsp and 1Cse values were calculated using
nonfmear regression to fif data to a sigmoidal 4 point, 4 parameter One-Site dose response
model, where: v (fity = A + [(B - AY(1 + {(Chp » DY) Curve-fitting, ECs¢/ICso calculations
and report generation are performed using a custom data reduction engine MathIQ based
software (AIM).

[1182] The multiplexed cyvtotoxicity assav uses a cell image based analvsis technigue
where cells are fixed and stained with fluorescently labeled antibodies and nuclear dyve to
visualize nuclet, and apoptotic and mitotic cells. Apoptotic cells are detected using an anti-
active caspase-3 antibody. Mitotic cells are detected using an anti phospho-histone-3
aniibody.

[1183] {Cell proliferation 1s measured by the signal intensity of the meorporated nuclear
dye. The cell proliferation assay output is referred to as the relative cell count. To determine
the cell proliferation end pomnt, the cell proliferation data output is transformed to percent of
control (POC) using the following formula:

POC = relative cell count {compouand wells) / relative cell count {vehicle wells) x 100
[1184] Time z¢ro non-treated plate is used to determine number of doublings in 72 howr
assay period: Number of doublings in 72 hours = LNjCell number (72 hrs end point) *Cell
number (time zero)[/LN(2). The output of each biomarker is told mcrease over vehicle
background normalized to the relative cell count in each well.
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[1185] The activated caspase-3 marker labels cells from early to late stage apoptosts. The
output is shown as a fold increase of apoptotic celis over vehicle background normealized to
the relative cell count in cach well. Concentrations of test compound that cause a 5-fold
induction i the caspase-3 signal ndicates significant apoptosis induction. Wells with
concentrations higher than the relative cell coumt o5 are eliminated from the caspase3
induction analysis.

[1186]

nduction of mitotic cells over vehicle background normalized to the relative cell count in

The phospho-histone-3 marker labels mitotic cells. The output is shown as a fold

cach well. When the fold indaction of mitotic cell signal over background is ~1, there is “no
cffect” on the ccll cycle. Two or more fold ncrease in phospho-histone-3 signal over vehicle
background mdicates significant test compound induction of mutotic block.
[1187] Two or more fold decrease in the phospho-histone-3 signal may indicate G1/8
block only when cytotoxicity levels are below the measured relative cell count 1Cqs. When 2
or more fold decrease in the phospho-histone-3 signal are observed at concentrations higher
than the relative cell count 1Css, the decrease n mitotic cell counts are most likely due to a
more general eyiotoxicity effect rather than a true G1/S phase block. Wells with
concentrations higher than the relative cell count ICss are elinunated from the phospho-
histone-3 analysis.
[1188] Cell proliferation measured by relative cell counts were the criteria for positive
response.

Apoptosis:

>5-fold increase in activated caspase-3 signal mdicates an apopiotic response

Mitosis:

>2-fold increase in phospho-histone-3 indicates mitotic block

<2-fold decrease in phospho-histone-3 indicates G1/8 block

Tabhle 15. Resulis
7 Max
G1/S cell Max G2Z/M )
Biochemical Apopiosis
Compound ‘ cycle block cell cycle
ECsp (M) Fold
{1ulv) block
Induction
285 0.220 G160 1.36 2.39
95 $.030 $.012 0.94 245
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Max
G1/5 cell Max GZ/IM )
Biochemical Apoptosis
Compound ) , cyele block cell cycle

ECse (M) o Fold
{nlvi) block .

Induction
142 0.140 {.031 1.2% 234
153 0.060 (.04 117 2.55
427 0.080 0.019 1.00 2.39
42 0.070 (.013 1.09 2.20
48 0.176 (.027 1.27 2.20
156 0.030 0.031 1.28 2.59
182 0.156 (.030 1.54 2.07
183 0.176 0.031 1.60 2.40

[1189] While preferred aspects of the present invention have been shown and described
herein, it will be obvious to those skilled in the art that such aspects are provided by way of
example only. Numerous variations, changes, and substitutions will now occur to those
skilled 10 the art without departing from the mnvention. It should be understood that various
alternatives to the aspects of the invention described herein can be emploved in practicing the
wmvention. It 18 intended that the following claims define the scope of the invention and that
methods, compounds, and structures within the scope of these claims and their equivalents be
covered thereby.

[1190] All publications and patent applications cited in this specification arc herein
incorporated by reference as if each mdividual publication or patent application were

specifically and mdividually indicated to be incorporated by reference.

EQUIVALENTS

[1191] Those skilled in the art will recognize, or be able to ascertain, using no more than
routine cxperimentation, numerous equivalents to the specific embodiments described
specifically herem. Such equivalents are intended to be encompassed in the scope of the

following claims.
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CLAIMS

1. A compound of Formula (JX):

4

L. S ;
R24 _{ il 9

R? (IX)
or a pharmaceutically acceptable salt thereof, wherein:

R'is H, -CN. halogen, C;-Cy straight or branched alkyl, -0-(Cs-Cs cycloalkyl),
-0-(C,-C, straight or branched alkyl) wherem:
C3-Cs eycloalkyl optionally includes an oxvgen or nitrogen heteroatom; and
when R’ is not H. -CN or halogen, it is optionally substituted with one or more
halogens;
cach R? is independently hydrogen, halogen or C1-Cy straight or branched alkyl;
R’ is H, -OH, or halogen;
R is H, halogen, C,-Cy straight or branched alkyl, C5-Cs cycloalkyl wherein the
Cs-C5 eveloalkyi optionally includes an oxvgen or nitrogen heteroatom;
R is H, halogen, or €~ alkyi;
R is H. C)-C, straight or branched alkyl, «(C,-Cy alkyl}-OH
~C;~Cy alkyly-0-(C5-Cs cycloalkyh), or
~«C-Cy alky -0~ C-Cy straight or branched alkyl) wherem:
tisOori;
the {+-Cs cveloalky] optionally includes an oxygen or nitrogen heteroatom;
L'is CR¥ or N;
LisCHorN;
at least one of L' or L7 is N; and

R™ is H or ;- straight or branched alkyl.

. . . 24 - - \ . .
2. The compound of claim 1, wherein R is C-Cy straight or branched alkyl or

~C1-Ce alkyD-0-(C1-Cy straight or branched alkyly whereintis G or 1
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3. The compound of claim 1 or 2, wherein R* is halogen, C-C, straight or
branched alkyl or £5-C5 cyeloalkyl wherein the Cs-Cs eycloalkyl optionally includes an

oxygen or nitrogen heteroatom.

4, The compound of any one of claims 1-3, wherein R is H or halogen.

5. The compound of any one of claims 1-4, wherein R’ is halogen, -CN or €,-Cs
haloalkyl.

5. The compound of any one of claims 1-5, wherein both L' and L are N.

7. The compound of any one of claims 1-6, wherein R* is €-C, alkyl or U5-Cs

eycloalkyl and R* is C;-C; alkyl.

g The compound of any one of claims 1-7, wherein R is C3-Cs cycloalky] and
R™ is C)-C;, alkyl.

9. The compound of any one of claims 1-8, wherein R*is «(C-Cy alky!)-O-(C-

C; alkyl}) whergin tis Gor 1.

10.  The compound of any one of claims 1-8, wherein R™ is C3-C; cycloatkyl, R”
is €1-Cy alkyl and R™ is C1-Cs alkyl.
11 The compound of claim 10, wherein R™ is cyclobutyl, R™ is €€, alkyl and

R is C-C; alkyl.

12. The compound of any one of claims 1-11, wherein R is cyclobutyl.

13. The compound of any one of claims 1-12, wherein R* is Hor F.

14, The compound of any one of claims 1-13, wherein R' is —CN.

1. The compound of any one of claims 1-13, wheren R! is ~CF.

16, The compound of any one of claims 1-6, wherein R™ is H, methyl or ethyl.
17. The compound of claim 16, wherein R™ is H.

18.  The compound of any one of claims 1-16, wherein R* is methyl.

19, The compound of claim 1, wherein Rlis ~CN, each R7is H, R' is Hor F, R”
is C3-Cy cvcloalkyl, R* is mothyl, L' and L are N, and R** is methyl, othyl, hydroxymethyl,
methoxymethyl, 2-methoxyethyl.

24, The compound of claim 1, wherem R'is~CN, cach R is H, R is Hor F, R
is C3-Cy cycloalkyl, R* is mothyl, L' and L7 are N, and R™ is methoxy or cthoxy.
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21, The compound of claim 1, wherem R'is~CN, cach RP s HL R is Hor F, R
is (3-Cy cveloalkyl, R is methyl, L' is CH, L is N. and R™ is methyl, ethyl, hydroxymethyl,

methoxymethyl, or 2-methoxyethyl

22. The compound of claim 1, wherein R'is ~CN, cach R*is H, R is Hor F, R”
is C3-Cy cycloalkyl, R™ is methyl, L' is N, L7 is CH, and R™ is methyl, ethyl, hydroxymethyl,

methoxymethyl, or 2-methoxyethyl

23, The compound of claim 1, baving a formula selected from the group

consisting of:

N-n

)

(X)

or a pharmaceutically acceptable salt thercof, wherein:
R'is H, -CN, halogen, ,-C, straight or branched alkyl, -0-{C4-Cs cycloalkyiy,
~O-{C-Cy straight or branched alkyl} wherein:
the 5-Cs cyeloalkyl optionally includes an oxygen or nitrogen heteroatom; and
when R’ is not H, -CN or halogen, it is optionally substituted with one or more

halogens;
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cach R? is independently hvdrogen, halogen or C1-Cy straight or branched alkyl;
R’ is H, -OH or halogen;
LY is C(R™),. O or NR™;
cach R” is independently H, -OH, -CN, -0-(Ca-Cs cycloalkyl), ~-0~(C1-Cy straight or
branched alkyl), or ~C{O}-N{R*"), wherein:
tisOor 1, and
the Cs-Cs eycloalkyl optionally includes an oxygen or nitrogen heteroatom;
cach R™ is independently H, ~C{0)}-0(C-C, straight or branched alkyl),
~C{O0HC5-Cs ovclic alkyvh), ~C5-Cs oyclie alkyl optionally containing an oxygen or
nitrogen heteroatom, ~C{O}-N{ R’ m)z , C1-Cy straight or branched alkyl wherein:
tis O or i, and
the C3-Cs eycloalkyl optionally includes an oxygen or nitrogen heteroatom;
nisl, Zor3;
mis tor2;
R*! is H, halogen, C-Cs straight or branched alkyl, T5-Cs cycloalkyl wherein the C3-Cs
cveloalkyvl optionally inchudes an oxvgen or nitrogen hetercatom
R* is H, halogen, €,-Cs alkyl;
cach R*® is independently —OH, -CN, halogen, C,-C straight or branched alkyl,
~(Cy-Cy alkyl-O(Ca-Cs cycloalkyly, «(Ci-Cy alky1}-G-(C-Cy straight or branched
alkvl), ~C{O-0-(C1-Cy alkyl), or ~-CO-NR™), wherein:
tisGor |, and
the (5-Cs cycloalkyi optionally mcludes an oxygen or nitrogen heteroatom;
sisd lor2,

501
each R®

500 . S -
and R™" is independently H or C,-C; straight or branched alkyl; and
wherein two of R, R, R”, B> and R®"! optionally join to form a ring wherein the two

R 6F 50 SG 1 30 26 6 30 5 &0
of R R®, R R and R®! may be two R™, two R®, two R, two R* or two R*L.

25. The compound of claim 24, wherein R s halogen, C;-Cy straight or branched

atkyt or C5-Cs cycloalkyl.

26. The compound of any one of claims 24-25, wherein R’ is H or halogen.

27. The compound of any one of claims 24-26, wherein R'is ~-CNor C-C
haloalkyl

28. The compound of any one of claims 24-27, wherein R” is Hor F.
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29. The compound of any one of claims 24-28, wherein R' is ~CN.

30.  The compound of any onc of claims 24-28, wherein R' is —CFx.

31, 'the compound of any one of claims 24-30, whereinn is 1.

32. The compound of any one of claims 24-30, whereinn s 2.

33. The compound of any one of claims 24-32, wherein m is 1.

34, The compound of any one of claims 24-32, wheremn m 1s 2.

35. The compound of any one of claims 24-34, wherein R™ is C1-Ca alkyl or Cs-

Cs cycloalkvl and R* s C1-Cy atkyl.

36. The compound of any one of claims 24-35, wherein R s C5-Cs eycloalkyl
and R* is

(a3

e
/.

The compound of any one of claims 24-30, whereinn is 2, mis 1, L’ is
-N-COY-0~(C1-C alky D,
38. The compound of any one of claims 24-29, wherein s Nl{so; R is Ci-Cy

alkvl; R™ is cyclobutyl; R™ is Hor methyl; R™is H; R'is -CN:mis 2 and nis 1 or 2.

39, The compound of any one of claims 24-30, whereinnis 2, mis 1, L is O and
sis

40. The compound of any one of claims 24-34, wherein R™ is H, methy! or ethyl.

41, The compound of any onc of claims 24-37, wherein R™ is methyl.

42. The compound of any one of claims 24-34, wherein R™ is H.

43, The compound of claim 24, wherein R'is ~-CN, cach R’isH R isHor F, R
18 C3-Cy cveloalkyl, R s methyl, nis 2 and L7 is NR* wherein RV is methvl or ethyl,
44, The compound of claim 24, wherein R is —<CN, cach R* is H, R’ is Hor F, R*!

is C4-C, oycloalkyl, R is methyl. nis 2 and L is O.
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45, The compound of claim 24, having a formula selected from the group
consisting of

S

o

R? (VI-D)

or a pharmaceutically acceptable salt thereof, wherein:

R'is H, -CN. halogen, C;-Cy straight or branched alkyl, -0-(Cs-Cs cycloalkyl),
~O(C4-Cy strarght or branched alkyly wherein:
the {5-Cs cycloalkyl optionally includes an oxygen or nitrogen heteroatom; and
when R is not H, -CN or halogen, it is optionally substituted with one or more
halogens;
cach R? is independently H, halogen or C;-Cy straight or branched alkyl;

R’ is H, -OH, or halogen;
R is cyclobutyl, azetidin-1-vi, or cyclopropyl;
R¥isH, halogen, or C;-Cs alkyi;
3. e 351 g T35l ey 351 LTI
R 7 ~C{O)-R7, -C(O-NHR ™, -C{O)-0-R™ or S{ORpR7; and

R is C1-C straight or branched alkyl, eycloalkyl, heterocyclyl, aryl or heteroaryl.

47. The compound of claim 46, wherein R” is H or halogen.
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48. The compound of claims 46 or 47, wherein rRbis halogen, ~CN or C;-C,
haloalkyl.

49, The compound of any one of claims 46-48, wherein R™ is €1-C; alkyl,

50. The compound of any one of claims 46-49, wherein R* is cyclobutyl and R™

18 C1~C2 ?}H\V}

51.  'The compound of any one¢ of claims 46-49, wherein R is cyclobutyl.

$2.  The compound of any one of claims 46-51, wherein R’ is Hor F.

53. The compound of any one of claims 46-32, wherein R is ~CN.

34. The compound of any one of claims 46-52, wherein R' is ~CF.

835, The compound of any one of claims 46-48, wherein R™ is H. methyl or cthyl.
56. The compound of any one of claims 46-48, wherein R is H.

57. The compound of any one of claims 46-54, wherein R is methyl.

38. The compound of any one of claims 46-57, wherein R is -C(O)-NH R

549, The compound of claim 58, wherein R is isopropyl, isobutvl, (R)-3-
tetrahvdrofuranyl, ($)-3-tetrahydrofuranyl, (R)-(tetrahydrofuran-2-vlymethyl, (8)-
(tetrahydrofuran-2-viimethyl, (R)-tetrahydro-2H-pyran-3-vl, or (S)-tetrabydro-2H4-pyran-3-yvi.

60, The compound of claim 39, wherein R is (R)-(tetrabydrofuran-2-yDmethyl

or {S)-{tetrahydrofuran-2-vhmethyl.

61, The compound of claim 46, wherein R' is -CN, each R7 is H, R¥ is Hor F, R
is C3-C; cycloalkyl, R* is H, R is -C(0)-NHR™! where R™ is isopropyl, isobutyl, (R)-3-
tetrahvdrofuranyl, (8)-3-tetrabhvdrofuranyl, (R)-(ietrahydrofuran-2-viimethyl, (8)-

(tetrahydrofuran-2-vhmethyl, (R)-tetrahydro-2H-pyran-3-vl, or (S)-tetrahvdro-2H-pyran-3-vl.

. - . 35 . _ 3
62, The compound of any one of claims 46-37, wherein R is -C(0)-0- R
63, The compound of claim 62, wherein R7' is isopropyl, isobutyl, (R)-3-

tetrahvdrofuranyl, ($)-3-tetrahydrofuranyl, (R)-(tetrahydrofuran-2-vlymethyl, (8)-
{(tetrahydrofuran-2-viymethyl, (R}- tetrahydro-2H-pyran-3-vl, or {S)-tetrahydro-2H-pyran-3-

vl

64, The compound of claim 63, wherein R7 s {R}-3-tetrahydrofuranyl or (§)-3-

tetrahydrofuranyl.
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63. The compound of claim 46, wherein R'is -CN, cach R* s HL R is Hor F, RY!
is (5-Cy cveloalkyl, R is H, R™ is -C(0)-0-R™ where R*™ is isopropyl, isobutyl, (R)-3-
tetrabydrofuranyl, (8)-3-tctrahvdrofuranvl, (R)-(tetrahydrofuran-2-vimethyl, {§)-
(tetrahydrofuran-2-yDmethyl, (R)- tetrahydro-2H-pyran-3-vl, or (§)-tetrahvdro-2H-pyran-3-

vi.

o

66.  The compound of claim 46 having a formula selected from the group

consisting of

3

&0

peg
[
3 |
H:";\i\f,f)
HIN
B
&
HN._.O
HN
-
1\4
67. A compound having Formula (Xi):
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or a pharmaceutically acceptable salt thercof, wherein:

R'is H, -CN. halogen, C;-Cy straight or branched alkyl, -0-(Cs-Cs cycloalkyl),
~0-(C1~Cy straight or branched alkyl) wherein:
the {3-Cs cvcloalkyl optionally includes an oxygen or nitrogen heteroatom; and
when R' is not H. -CN or halogen, it is optionally substituted with one or more
halogens;
cach R? is independently H, halogen or C,-C, straight or branched alkyi;

R’ is H, -OH, or halogen;
R is cyclobutyl, azetidin-1-vi, or cyclopropyl;
R*is H, halogen, C-C; alkyl; and

R is €1-C; alkyl or C5-0~(C; or C; alkyl).

68, The compound of claim 67, wherein R’ is H or halogen.

69, The compound of claim 67, wherein R is halogen, -UN, or {-C; haloalkyl

70 The compound of claim 67, wherein R™ is Co-Cy eycloatkyl and R™ is C,-C,
alkyl.

71. The compound of any one of claims 67-70, wherein R* is cyclobutyl and R™

iS C ~C2 ?ﬂky} .

72, The compound of any one of claims 67-70, wherein R™ is cyclobutyl.
73. The compound of any one of claims 67-72, wherein R’ is Hor F.

74. The compound of any one of claims 67-73, wherein R is ~CN.
75. The compound of any one of claims 67-73, wherein R' is ~CFa.
76. The compound of claim 67-70, wherein R* is H, methyl or ethyl.
77.  ‘The compound of claim 67-70, wherein R* is H.

78. The compound of any one of claims 67-76, wherein R is methyl.

79. The compound of claim 67, wherein R'is -CN, cach R¥is H, R7 is Hor F, R™

is cyclobutyl, R™ is methyl and R7' is methyl or ethyl.
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80.  The compound of claim 67, having a formala selected from the group

consisting of

/

e
SN and

81. A pharmaccutical composition comprising any one of the compounds of
claims 1-80 and a pharmaceutically acceptable carrier, excipient, or diluent,
82, A method of treating viral infection in a subject comprising administering to

the subject a therapeutically effective amount of any one of the compounds of claims 1-80.

83. The method of claim 82, wherein the viral infection is a hepatitis C infection,

&4, The method of claim 82, wherem the viral infection is a respiratory viral
mfection.

85 The method of claim 84, wherein the respiratory virus is selected from the

group consisting of RV, CMV, Flu, PIV3, HSV1/2, HRV16, and Cox A24.

86. A method of treating a condition characterized by disregulation of a fatty acid
synthase function in a subject by administering to the subject a therapeutically effective

amount of any one of the compounds of claims 1-80.

87. A mcthod of treating cancer in a subject comprising administering to the
subject a therapeutically effective amount of anv one of the compounds of claims 1-80.

88, The method of claim 87, wherein the cancer is selected from the group
consisting of hreast cancer; antle cell Ilymphoma; renal cell carcinoma; acute myelogenous
leukemua (AML); chronic myelogenous leukemia (CMLY; diftfuse large B cell lymphoma
(BLBCL); sarcoma; rhabdomyosarcoma,; ovarian cancer; endometrial tumors; non small cell
tung carcinoma (NSCLC); small cell, squamons, large ccll and adenocarcinoma; lung cancer;
colon cancer; colorectal tumors; KRAS-mutated colorectal tumors; gastric carcinomas;
hepatocellular tumors; liver tumors; primary melanomas; pancreatic cancer, prostate
carcinoma; thyroid carcinoma; follicular thyroid carcinoma; anaplastic large cell lymphoma
(ALCL); bamaratomas, angiomyelolipomas, TSC-associated and sporadic

Ivmphangioleiomvomatosis: Cowden's discase (multiple hamaratoma syndrome}; sclerosing
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hemangioma; Peutz-Jeghers syndrome (PIS); head and neck cancer; neurofibromatosis;
macular degeneration; macular edema; myeloid leukenua; systemic lupus; and autoimmune

tvmphoproliferative syndrome (ALPS}).

39. The method of claim 88, wherein the cancer is breast cancer, lung cancer,

ovaran cancer, pancreatic cancer or colon gancer.

90. The method of claim 89, wherein the cancer 1s breast cancer.
a1, The method of claim 89, wherein the cancer 1s pancreatic cancer.
92. A method of treating a condition characterized by disregolation of a fatty acid

synthase pathway in a subject by administering to the subject a therapeutically effective

amount of;

(4} a first therapeutic agent, wherein the first therapeutic agent is compound of

Formula (X

AN
o —-\/{ i? 0

N
H

R? (IX)
or a pharmaceutically acceptable salt thercof, wherein:

R'isH, -CN, halogen, C,-Cy straight or branched alkyl, ~0-(C5-Cs cveloalkvi},
~O-{Cy-Cy strarght or branched alkyl} wherem:
C5-Cs oycloalky! optionally includes an oxygen or nitrogen heteroatom; and
when R is not H, -CN or halogen, it is optionally substituted with one or more

halogens;

cach R? is independently hvdrogen, halogen or C1-Cy straight or branched alkyl;

R is H, -OH, or halogen;

R*" is H, halogen, €,-C; straight or branched alkyl, C5-Cs eycloalkyl wherein the
C3-Cs eycloalkyl optionally includes an oxvgen or nitrogen heteroatom;

R* is H, halogen, or C;-(, alkyl;
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R is H, -0, straight or branched alkyl, (C,-Cy alkyh)-OH
(- alky}-O-(C5-C5 eycloalkyl), or
~(C;-Cy alkyly-0~(C;-Cy straight or branched alkyl) wherein:
tisOor i;
the 5-Cs cyveloalky! optionally includes an oxygen or nitrogen heteroatom;
L'is CR” or N
LYis CHor N;
at least one of L' or L? is N; and

R™ is H or €;-Cy straight or branched alkyl; and
{(11) a second therapeutic agent.

93, The method of claim 92 wherein the second therapewtic agent is a cance
therapeutic agent sclected from paclitaxel, doxorubicin, vineristing, actinomycin D,
altretanming, asparaginase, bleomycin, busulphan, cabazitaxel, capecitabine, carboplatin,
carmustine, chiorambuci, cisplatin, cyclophosphamide, cyvtarabine, dacarbazine,
daunorubicin, docetaxel, epirubicin, etoposide, fludarabine, fluorouracil, gemcitabine,
hydroxyurea, idarubicin, fosfamide, innotecan, lomustine, melphalan, mercaptopuring,
methotrexate, mitomycin, mitozantrone, oxaliplatin, procarbazine, steroids, streptozocin,
taxotere, tamozolomide, thioguanine, thiotepa, tomudex, topotecan, treosulfan, uracil-tegofur,
vinblastine, vindesine, nivolumab, pembrolizumab, MPDL3280A, MEDI4736, olaparib,
erlotintl, necitumumab, traztuzamab, pertuzamab, lapatinib, crizotinib, cabozantinib,
onartuamab, ramucirumab, bevacizumab, enzalutamide, abiraterone, tamoxifen, cobimetinib,
vemurafenib, everolimus, lapatinib, trastuzumab, Kadyzla, sirolimus, avastin, nexavar, sutent,

exemtdesane, femora, eonzalutamude, bicalutanude, Tafinlar, and Zelboraf

94, The method of claim 92 or 93, wherein the first and second therapeutic agents

are administered in the same dosage unit.

95. The method of claim 92 or 93, wherein the first and second therapeotic agents

are administered in separate dosage units.
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