structural element of the HCV IRES. Viral structural proteins include a nucleocapsid
core protein (C) and two envelope glycoproteins, E1 and E2. HCV also encodes two
proteinases, a zinc-dependent metalloproteinase encoded by the NS2-NS3 region and a
serine proteinase encoded in the NS3 region. These proteinases are required for cleavage
of specific regions of the precursor polyprotein into mature peptides. The carboxyl half
of nonstructural protein 5, NS5B, contains the RNA-dependent RNA polymerase. The
function of the remaining nonstructural proteins, NS4A and NS4B, and that of NS5A (the
amino-terminal half of nonstructural protein 5) remain unknown.

[0004] Presently, the most effective HCV therapy employs a combination of
alpha-interferon and ribavirin, leading to sustained efficacy in about 40% of patients
(Poynard et al., Lancer 1998, 352, 1426-1432). Recent clinical results demonstrate that
pegvlated alpha-interferon is superior to unmodified alpha-interferon as monotherapy.
However, even with experimental therapeutic regimens involving combinations of
pegylated alpha-interferon and ribavirin, a substantial fraction of patients do not have a
sustained reduction in viral load (Manns et al., Lancet 2601, 358, 958-965; Fried et al., N.
Engl. J. Med. 2002, 347, 975-982; Hadziyannis et al., Ann. Intern. Med. 2004, 140, 346~
355). Thus, there is a clear and unmet need to develop effective therapeutics for
treatment of HCV infection.

SUMMARY OF THE DISCLOSURE

[0004al The present invention refers to subject matter as defined in the attached set
of claims.
[0005] PrevadedDisclosed herein is a compound of Formula I:
(Rﬁ)p (R%
Qﬂyﬁ E—A LI{ {}
t g
(D

or a single enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic
variant thereof; or a pharmaceutically acceptable salt, solvate, or prodrug thereof;
wherein:

s, t, A, and E are (i), (i1), or (iii):

(1) sis b or2;tis 1; Ais 5,5-fused heteroarylene; and E 15 Co
alkynylene, Cs.7 cycloalkylene, Co.14 arylene, Cys alkynylene-Cq. 4 arylene, or



NR*C(O)NRR,
~NR*C(=NRYNRR’, ~NR*S(O)R?, ~NR*S(O),R*, -NR*S(O)NRR¢, ~NR*S(0),NR"R",
~SR?, ~S(O)R?, ~S(O):R?, —S(O)NR'R®, and —S(O),NRR®, wherein each R?, R, R¢, and
RYis independently (i) hydrogen; (ii) Cy.s alkyl, Ca.s alkenyl, Cy. alkynyl, Cs.7
cycloalkyl, Cs.14 arvl, C;.15 aralkyl, heteroarvl, or heterocyclyl, each optionally
substituted with one or more, in one embodiment, one, two, three, or four, substituents
Q% or (iii) R® and R® together with the N atom to which they are attached form
heterocyclyl, optionally substituted with one or more, in one embodiment, one, two,
three, or four, substituents Q7

wherein each Q° is independently selected from the group consisting of (a)
0x0, cyano, halo, and nitro; (b) C; alkyl, Cag alkenyl, Cr alkynyl, Cs.7 cycloalkyl, Cs.14
aryl, C7.15 aralkyl, heteroaryl, and heterocyelyl; and (c) ~C(O)R®, -C{O)OR®, —
C(O)NRRE,
~C(NRONRRE, -OR®, —OC(O)R®, —~OC(O)OR®, ~OC(O)NR'RE, ~OC(=NR)NR'R?,
~0S(0)R®, ~OS(0),R, —OS(O)NRRE, ~0S(0),NR'RE, ~NR'RE, -NR°C(O)R",
~NR°C(O)OR?, -NR°C(O)NR'R®, -NR°C(=NR*)NR'RE, -NR°S(O)R", -NR*S(0),R",
~NR°S(O)NR'RE, -NR°S(0);NR'R?, -SR°, ~S(O)R®, -S(0):R®, =$(O)NR'RE, and
~S(0),NR'R?; wherein each R%, RY, RE, and R is independently (i) hydrogen; (ii) Ci.
alkyl, Co¢ alkenyl, Cs alkynyl, Cs.7 cycloalkyl, Ce.14 aryl, Cq.q5 aralkyl, heteroaryl, or
heterocyclyl; or (iii) R and R together with the N atom to which they are attached form
heterocyclyl.

[0006] Also srevideddisclosed herein is a compound of Formula It

(R6>p \ (R5>n
[E A LL( j
R2 ;

(1)
or a single enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic
variant thereof; or a pharmaceutically acceptable salt, solvate, or prodrug thereof;
wherein:
s, t, A, and E are (1), (ii), or (i1i):
(i) sis 1;tis 1; A is 5,5-fused heterocarylene; and E 1s Cp4 alkynylene,



cycloalkyl, Cg.14 arvl, Co_y5 aralkyl, heteroaryl, or heterocyclyl, each optionally
substituted with one or more, in one embodiment, one, two, three, or four, substituents
Q% or (iii) R” and R® together with the N atom to which they are attached form
heterocyclyl, optionally substituted with one or more, in one embodiment, one, two,
three, or four, substituents Q%

wherein each F is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) Cy¢ alkyl, Co¢ alkenyl, Cos alkynyl, Cs.7 cycloalkyl, Ce.14 aryl,
C7.15 aralkyl, heteroaryl, and heterocyclyl; and (¢) ~C(O)R®, -C(O)OR®, ~C{O)NR'RE,
~C(NRYNRRE, —~OR®, ~OC(O)R®, ~OC(O)OR®, ~OC(O)NR'RE, ~OC(=NR*NR'RE,
~OS(O)R®, —OS(0),R, ~OS(OINR'RE, -OS(0),NRRE, ~NR'RE, -NR°C(O)R”,
~NR°C(O)OR’, -NRC(O)NR'RE, -NR°C(=NR"NRRE, -NRS(O)R", -NRS(O}.R",
~NR°S(O)NR'R?, -NR°S(0),NR'RE, -SR*, ~S(O)R®, =S(OLR®, ~S(O)NR'RE, and
~S(O),NR'RE; wherein each R%, R", RE, and R" is independently (i) hydrogen; (ii) Cj.¢
alkyl, Cy.4 alkenyl, Cy ¢ alkynyl, Cs7 cycloalkyl, Cg.aq aryl, Cy.5 aralkyl, heteroaryl, or
heterocyelyl; or (iii) R' and R® together with the N atom to which they are attached form

heterocyclyl.
[0007] PrevdedDisclosed herein is a compound of Formula TA:
(Ré)p
RS
<§ ‘>7L2 E—A— L1 R5
R]A
Rl

t
(IA)
or a single enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic
variant thereof; or a pharmaceutically acceptable salt, solvate, or prodrug thereof;
wherein:

A is 5,5-fused arylene or 5,5-fused heteroarylene;

t and E are (i) or (ii):

(i) tis 1; and E 15 Cog alkynylene, Ce.14 arylene, Co.¢ alkynylene-Ce14
arylene, or heteroarylene; with the proviso that E is not 5,6- or 6,6-fused arylene, Co.4
alkynylene-3,6- or 6,6-fused arylene, or 5,6- or 6,6-fused heteroarylene;

(i)  tis0; and E is Cos alkynylene-R™, Ce.14 arylene-R™, or
heteroarylene—R3a, with the proviso that E is not 5,6- or 6,6-fused aryleneuRsa, or 5,6~ or
6,6-fused heteroarylene-R*%;

-8 -



~OS(0O)R?, —OS(0):R, ~OS(O)NRRE, ~OS(0),NRRE, -NRRE, -NR*C(O)R",
—NR‘C(O)OR', -NR°C(O)NRRE, -NR°C(=NR")NRR2, -NR°S(O)R", -NR"S(O),R",
~NRS(O)NR'RE, -NR"S(0),NR'RE, —=SR®, —S(O)R®, —S(O),R", ~S(O)NR'RE, and
—S(0),NRRE; wherein each RS, R", RE, and R" is independently (i) hydrogen; (i) C).¢
alkyl, Co alkenyl, Co ¢ alkynyl, Ci7 cycloalkyl, Cq.14 aryl, C1.5 aralkyl, heteroaryl, or
heterocycelyl; or (iii) R and RE together with the N atom to which they are attached form

heterocyelyl.
[0008] PrevidedDisclosed herein 1s a compound of Formula IA:
(R,
2| R>
(A
r .
N N_RIA
R R!

t
(1)
or a single enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic
variant thereof; or a pharmaceutically acceptable salt, solvate, or prodrug thereof;
wherein:

A is 5,5-fused arylene or 5,5-fused heteroarylene;

t and E are (1) or (1i):

(i} tis I; and E is Cy4 alkynylene, Cq.14 arylene, or heteroarylene;
with the proviso that E is not 5,6- or 6,6-fused arylene, or 5,6- or 6,6-fused heteroarylene;

(i) tis0; and E is Co.g alkynylene-R*, Cy 14 arylene-R™, or
heteroarylenemRS 4 with the proviso that E is not 5,6- or 6,6-fused arylene—R3a, or 5,6- or
6,6-fused heteroarylene-R™;

R', R, and R? are each independently (a} hydrogen; (b) Ci. alkyl, Ca6
alkenyl, Co alkynyl, Cs5 cycloalkyl, Ce14 aryl, Cq.5 aralkyl, heteroaryl, or heterocyclyl;
or (¢) —~C{O)R™, —C(O)YCH(NRPR')R", ~C(OYCHMN(R')C(OR )R,
—C(O)CHINR)C(O)OR™IR™, —C(OICHMN(RC(ONRPR'HR™, ~C(O)OR™,
~C(O)NRPR, -C(NR')NR'PR ', ~P(O)(OR ™R, ~CH,P(O)(OR™R'Y, —S(O)R ™,
~S(O)R', ~S(O)NR'*R", or ~S(O),NRR'*;

cach R* is independently hydrogen or R¥;

each R*, R’, and R® is independently (a) cyano, halo, or nitro; (b) Cj¢
alkyl, Co4 alkenyl, Cs alkynyl, Cs cycloalkyl, Cs.14 aryl, C7.15 aralkyl, heteroaryl, or
heterocyelyl; or () —C(O)R'?, ~C(O)OR™, ~C(O)NR'PR'®, ~C(NR')NR"R'¢, -OR™®, -
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heteroalkenylene, alkynyl, alkynylene, cycloalkyl, cycloalkylene, aryl, arylene, aralkyl,
heteroaryl, heteroarylene, heterocyclyl, and heterocyclylene in R], R.?‘, R’ , RS, Rﬁ, R7, Rla,
Rlb, R, R]d, AE LY or 1%is optionally substituted with one or more substituents Q,
where each Q is independently selected from (a) cyano, halo, and nitro; (b) Cy alkyl, Cs-
¢ alkenyl, Co alkynyl, Cs7 cycloalkyl, Cq.14 aryl, Cqs aralkyl, heteroaryl, and
heterocyclyl, each of which is further optionally substituted with one or more, in one
embodiment, one, two, three, or four, substituents Q% and (¢) ~C(O)R?, —C(O)OR?, -
C(O)NR°R®, ~C(NR¥)NR"R®, -OR?,
~OC(O)R?, —OC(OYORY, —OC(OINRPR®, ~OC(=NRYNRR®, —~OS(O)R?, ~OS(O)R?,
~OS(OINRPR®, ~OS(0),NRR®, -NR°R*, ~NR*C(O)RY, ~NR*C(O)ORY,

| NR*C(O)NRRE,
~NR*C(=NRYNRPR®, -NR*S(O)RY, -NR*S(0),R¢, -NR*S(O)NR"R®, -NR?*S(0),NRR",
~SR?, ~S(O)R?, ~S(0)R?, ~S(O)NRRE, and —S(O),NRR®, wherein each R* R®, R, and
RYis independently (i) hvdrogen; (ii) C,.¢ alkyl, Ca¢ alkenvl, Cy alkynyl, Cs5
cycloalkyl, Cs.14 aryl, Cq5 aralkyl, heteroaryl, or heterocyclyl, each optionally
substituted with one or more, in one embodiment, one, two, three, or four, substituents
Q% or (iii) R” and R° together with the N atom to which they are attached form
heterocyclyl, optionally substituted with one or more, in one embodiment, one, two,
three, or four, substituents Q%

wherein each Q" is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) Ci.¢ alkyl, Co.s alkenyl, Cs.6 alkynyl, Cs5 cycloalkyl, Ce.14 aryl,
C1.15 aralkyl, heteroaryl, and heterocyclyl; and (c) ~C(O)RE, ~C(O)ORS, —C(O)NRRE,
~C(NRONRRE, ~OR®, —OC(O)R®, —OC(O)OR®, ~OC(O)NR'RE, ~OC(=NR*)NR'RE,
~OS(O)R®, —0S(0)RE, —OS(OINR'RE, —OS(0),NR'RE, -NR'RE, -NRC(O)R",
“NRC(O)OR!, -NR*C(O)NR'RE, -NRC(=NR"NR'RE, -NR°S(O)R", -NR°S(O),R",
~NR°S(O)NR'RE, ~NR°S(O),NR'RE, -SR, ~S(O)R", ~S(0):R", ~S(O)NR'RE, and
~S(0),NR'R® whercin each R®, R', R¥, and R" is independently (i) hydrogen; (ii) Cy.g
alkyl, Cy4 alkenyl, Cs.4 alkynyl, Cs.7 cycloalkyl, Cs.14 aryl, Cr.15 aralkyl, heteroaryl, or
heterocyclyl; or (iii) R and R® together with the N atom to which they are attached form
heterocyclyl.

F0069] ProvidedDigclosed herein is a compound of Formula IB:
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~S(O)NR'R¥; wherein each R®, R', R%, and R” is independently (i) hydrogen; (i) Ci.
alkyl, Cog alkenyl, Cy4 alkynyl, Cs.7 cycloalkyl, Ce. 4 aryl, C7.;5 aralkyl, heteroaryl, or
heterocyelyl; or (iii) R' and R® together with the N atom to which they are attached form
heterocyclyl.

[06010] ProvidedDisclosed herein are pharmaceutical compositions comprising a compound
disclosed herein, e.g., a compound of Formmula I, 1A, or IB, including a single

enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic variant thereof;

or a pharmaceutically acceptable salt, solvate, or prodrug thereof; in combination with

one¢ or more pharmaceutically acceptable excipients or carriers.

[6011] Further srovideddisclosed herein is a method for treating or preventing an HCV
infection, which comprises administering to a subject a therapeutically effective amount

of a compound disclosed herein, e.g., a compound of Formula I, [A, or IB, including a

single enantiomer, a racemic mixure, a mixture of diastereomers, or an isotopic variant

thereof; or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

10012] Additionally prevideddisclosed herein 1s a method for treating, preventing, or
ameliorating one or more symptoms of a liver disease or disorder associated with an

HCV infection, comprising administering to a subject a therapeutically effective amount

of a compound disclosed herein, e.g., a compound of Formula I, 1A, or IB, including a
single enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic variant

thereof; or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

[0013] PrevidedDisclosed herein is a method for inhibiting replication of a virus in a host,
which comprises administering to the host a therapeutically effective amount of a

compound disclosed herein, e.g., a compound of Formula I, 1A, or IB, including a single
enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic variant thereof}

or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

DETAILED DESCRIPTION
[0014] To facilitate understanding of the disclosure set forth herein, a number of
terms are defined below.
[0015] Generally, the nomenclature used herein and the laboratory procedures in
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