
structural element of the HCV IRES. Viral structural proteins include a nucleocapsid 

core protein (C) and two envelope glycoproteins, El 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 at, Lancet 1998, 352, 1426-1432). Recent clinical results demonstrate that 

pegylated 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 2001, 358, 958-965; Fried et at, 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 

10004al 	The present invention refers to subject matter as defined in the attached set 

of claims. 

ProvidedDisclosed herein is a compound of Formula : [0005] 
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or a single enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic 

variant thereof; or a phannaceutically acceptable salt, solvate, or prodrug thereof; 

wherein: 

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

(i) 	s is 1 or 2; t is 1; A is 5,5-fused heteroarylene; and E is C2-0 

alkynylene, C3.7 cycloalkylene, C6.1.1 arylene, C2.6 alkynylene-C6.14  arylene, or 
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NR3C(0)NRbRe, 

-NRT(--NTRd)NRbRe, -NRaS(0)Rd, -NRaS(0)2Rd, -NWS(0)NRbRe, -NRaS(0)2NRbRe, 

-SRa, -S(0)Ra, -S(0)212g, -S(0)NRbRe, and -S(0)2NRbRe, wherein each Ra, Rb, Re, and 

Rd  is independently (i) hydrogen; (ii) Ci_6 alkyl, C2.6 alkenyl, C2-6 alkynyl, C3-7 

cycloalkyl, C6-14 aryl, C7_16 aralkyl, heteroaryl, or heterocyclyl, each optionally 

substituted with one or more, in one embodiment, one, two, three, or four, substituents 

Qa; or (iii) Rb  and Re  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 Q3; 

wherein each Qa  is independently selected from the group consisting of (a) 

oxo, cyano, halo, and nitro; (b) C1 ,6  alkyl, C2_6 alkenyl, C2-6 alkynyl, C3-7 cycloalkyl, C6-14 

aryl, C7_15 aralkyl, heteroaryl, and heterocyclyl; and (c) -C(0)1e, -C(0)0Re, - 

C(0)NRfRg, 

-C(NRJ)NR flIg, -OW, -0C(0)Re, -0C(0)012e, -0C(0)Nag, -0C(=NRe)NR1Rg, 

-0S(0)Re, -0S(0)2Re, -0S(0)NRfRg, -0S(0)2Nag, -NRIRg, -NReC(0)Rh, 

-NReC(0)0Rf, -NReC(0)NRfRg, -NReC(=NRh)NRfRg, -NReS(0)Rb, -NReS(0)2Rb, 

-NReS(0)NRfRg, -NReS(0)2Nag, -SRC, -S(0)Re, -S(0)21tg, -S(0)NRIRg, and 

-S(0)2NRfRg; wherein each Re, Rf, Rg, and le is independently (i) hydrogen; (ii) C1-6 

alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-7 cycloalkyl, C6.14 aryl, C7-I5 aralkyl, heteroaryl, or 

heterocyclyl; or (iii) Rf  and Rg together with the N atom to which they are attached form 

heterocyclyl. 

Also herein is a compound of Formula I: [0006] 	providcddisclosed 
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or a single enantiomer, a racem c 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), (ii), or (iii): 

(i) 	s is 1; t is I; A is 5,5-fused heteroarylene; and E is C2-6 alkynylene, 
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cycloalkyl, C6-14 aryl, C7-15 aralkyl, heteroaryl, or heterocyclyl, each optionally 

substituted with one or more, in one embodiment, one, two, three, or four, substituents 

V; or (iii) fe and Re  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 V; 

wherein each Qa is independently selected from the group consisting of (a) 

cyano, halo, and nitro; (b) C l ..6  alkyl, C2 _6  alkenyl, C2_6  alkynyl, C3_7  cycloalkyl, C6_14  aryl, 

C2 _15  aralkyl, heteroaryl, and heterocyclyl; and (c) -C(0)Re, -C(0)012g, -C(0)NRfRg, 

-C(1\112g)NRfRg, -OW, -0C(0)Re, -0C(0)01e, -0C(0)NRfRg, -0C(=NR7Nag, 

-0S(0)12g, -0S(0)2 Re, -0S(0)NRfRg, -0S(0)2NRIRg, -NRfRg, -NWC(0)Rh, 

-NReC(0)0Rf, -NReC(0)Nag, -NWC(=NR1')NRfRg, -NRgS(0)Rg, -NReS(0)2Rh, 

-NReS(0)NRfRg, -NReS(0)2NRfRg, -SW, -S(0)Rg, -S(0)2Rg, -S(0)NRfRg, and 

-S(0)2NRfRg; wherein each Re, Rf, Rg, and Rh  is independently (i) hydrogen; (ii) C1 _6  

alkyl, C2.6  alkenyl, C2_6  alkynyl, C3_7  cycloalkyl, C6_14  aryl, C2_15  aralkyl, heteroaryl, or 

heterocyclyl; or (iii) Rf  and Rg together with the N atom to which they are attached form 

heterocyclyl. 

[0007] 	 Disclosed herein is a compound of Formula IA: 
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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) t is 1; and E is C2-6  alkynylene, C6.14  arylene, C2_6 alkynylene-06-14 

arylene, or heteroarylene; with the proviso that E is not 5,6- or 6,6-fused arylene, C2 _6  

alkynylene-5,6- or 6,6-fused arylene, or 5,6- or 6,6-fused heteroarylene; 

(ii) t is 0; and E is C2 _6  alkynylene-R3g, C6.14  arylene-R3a, or 

heteroarylene-R3g, with the proviso that E is not 5,6- or 6,6-fused arylene-R3a, or 5,6- or 

6,6-fused heteroarylene-R3a; 
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-0S(0)12g, -0S(0)2Re, -0S(0)NRfRg, -0S(0)2NRfRg, -NRfRg, -NReC(0)Rh, 

-NWC(0)0Rf, -NWC(0)NRfRg, -NRgC(=NRh)NRfRg, -NWS(0)R1, -NReS(0)2Rh, 

-NReS(0)NRfRg, -NRgS(0)2NRfRg, -SR', -S(0)12.g, -S(0)2Rg, -S(0)NRfRg, and 

-S(0)2NRfRg; wherein each Re, Rf, Rg, and Rh  is independently (i) hydrogen; (ii) C1-6 

alkyl, C2 _6  alkenyl, C2_6  alkynyl, C3-7 cycloalkyl, C6_14  aryl, C7-15 aralkyl, heteroaryl, or 

heterocyclyl; or (iii) Rf  and Rg together with the N atom to which they are attached form 

heterocyclyl. 

Discloser! herein is a compound of Formula IA: [0008] 	vid 

7 	(R6)1, 	\ 
1 	Z2  R5  

( L2  E-A-L1-CR5  
N 

N-RA \ 	R2  /t 	R1  
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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) t is 1; and E is C2-6  alkynylene, C6_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; 

(ii) t is 0; and E is C2-6  alkynylene-R3a, C6_14  arylene-R3a, or 

heteroarylene-R3a,  with the proviso that E is not 5,6- or 6,6-fused arylene-R3a, or 5,6- or 

6,6-fused heteroarylene-R3a; 

R', RIA, and R2  are each independently (a) hydrogen; (b) C1,6  alkyl, C2-6 

alkenyl, C2-6  alkynyl, C3-7  cycloalkyl, C644  aryl, C7 _15  aralkyl, heteroaryl, or heterocyclyl; 

or (c) -C(0)Rig, -C(0)CH(NRIhRig)Rig, -C(0)CH(N(R I5C(0)Rth)Rig, 

-C(0)CH(N(10C(0)0R1h)R ig, -C(0)CH(N(le)C(0)NRIbRIcl.nJR la, -20)OR l a, 

-C(0)NRIbRic, -C(NRia)NRIbR Le, -P(0)(OR La)Rid, -CH2P(0)(ORla)Rld, 	s(0)Rla, 

-S(0)2Rla, -S(0)NRIbR1e , or -S(0)2NRihe; 

each R3a  is independently hydrogen or R3; 

each R3, R5, and R6  is independently (a) cyano, halo, or nitro; (b) C1-6 

alkyl, C2-6  alkenyl, C2-6  alkynyl, C3-7  cycloalkyl, C644  aryl, C745 aralkyl, heteroaryl, or 

heterocyclyl; or (c) -C(0)Rig, -C(0)0RIg, -C(0)NR IhR ig, -C(NR ig)NRIhRig, -OW', - 
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heteroalkenylene, alkynyl, alkynylene, cycloalkyl, cycloalkylene, aryl, arylene, aralkyl, 

heteroaryl, heteroarylene, heterocyclyl, and heterocyclylene in RI, R2
, 
 R3, R5, R6, R7, R h

, 
 

R ib, Ric
, 
 Rid, A,   E, L', or L2  is optionally substituted with one or more substituents Q, 

where each Q is independently selected from (a) cyano, halo, and nitro; (b) Cj-6  alkyl, C2- 

6 alkenyl, C2_6  alkynyl, C3-7 cycloalkyl, C6-14  aryl, C7_15  aralkyl, heteroaryl, and 

heterocyclyl, each of which is further optionally substituted with one or more, in one 

embodiment, one, two, three, or four, substituents Qa; and (c) -C(0)Ra, -C(0)ORa, - 

C(0)NleRe, -C(NRa)NRhRe, -0Ra, 

-0C(0)1e, -0C(0)0Ra, -0C(0)NRhRe, -0C(=NW)NleRe, -0S(0)Ra, -0S(0)2Ra, 

-0S(0)NeRe, -0S(0)2NeRe, -NRh112.e, -NRaC(0)Rd, -NRaC(0)0Rd, - 

NRaC(0)NRhRe, 

-NRaC(=NRd )NRhRe, -NRaS(0)Rd, -NleS(0)2Rd, -NleS(0)NRhRe, -NRaS(0)2NRhRe, 

-SRa, -S(0)Ra, -S(0)2Ra, -S(0)NRhRe, and -S(0)2NRhfe, wherein each Ra, Rh, Re, and 

Rd  is independently (i) hydrogen; (ii) C1.6  alkyl, C2-6  alkenyl, C2-6  alkynyl, C3-7 

cycloalkyl, C644  aryl, C7-15 aralkyl, heteroaryl, or heterocyclyl, each optionally 

substituted with one or more, in one embodiment, one, two, three, or four, substituents 

Qa; or (iii) Rh  and Re  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 Qa; 

wherein each Qa  is independently selected from the group consisting of (a) 

cyano, halo, and nitro; (b) C[,6  alkyl, C2.6  alkenyl, C2_6  alkynyl, C3 _7  cycloalkyl, C6_14  aryl, 

C7-15  aralkyl, heteroaryl, and heterocyclyl; and (c) -C(0)Re, -C(0)0Re, -C(0)Nag, 

-C(NRe)Nag, -0Re, -0C(0)Re, -0C(0)0Re, -0C(0)NRfRg, -0C(=NRe)Nag, 

-0S(0)Re, -0S(0)2Re, -0S(0)Nag, -0S(0)2NRfRg, -NRfRg, -NReC(0)Rh, 

-NReC(0)0Rf, -NReC(0)Nag, -NReC(=NRh)NRfRg, -NReS(0)Rh, -NReS(0)2Rh, 

-NReS(0)Nag, -NReS(0)2Nag, -SRe, -S(0)Re, -S(0)2Re, -S(0)Nag, and 

-S(0)2NRfRg; wherein each Re, Rf, Rg, and Rh  is independently (i) hydrogen; (ii) C i-6 

alkyl, C2-6  alkenyl, C2-6  alkynyl, C3.7 cycloalkyl, C6-14 aryl, C745 aralkyl, heteroaryl, or 

heterocyclyl; or (iii) Hi and Rg together with the N atom to which they are attached form 

heterocyclyl. 

herein is 	 Formula IB: [0009]P-rovi --1Disdulosed 	a compound of 
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—S(0)2NRfR6; wherein each Re, Rf, Rg, and Rh  is independently (i) hydrogen; (ii) C 1 -6 

alkyl, C2.6 alkenyl, C2-6 alkynyl, C3.7 cycloalkyl, C6-14 aryl, C7-15 aralkyl, heteroaryl, or 

heterocyclyl; or (iii) Rf  and Rg together with the N atom to which they are attached form 

heterocyclyl. 

[0010] 	Pr 	Disclosed herein are pharmaceutical compositions comprising a compound 

disclosed herein, e.g., a compound of Formula I, IA, 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. 

Further 	 herein is 	for treating 	 HCV [0011] 	 p--ovidJddisclosed 	a method 	or preventing an 

infection, which comprises administering to a subject a therapeutically effective amount 

of a compound disclosed herein, e.g., a compound of Formula I, IA, 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. 

[0012] 	Additionally rovideddisclosed herein is 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, IA, 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] 	Pi ervi4ADiselosed 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 Foienula I, IA, 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 

teems are defined below. 

[0015] 	Generally, the nomenclature used herein and the laboratory procedures in 
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