
Provided are compounds that inhibit viruses of the Flaviviridae family. The 

fRvcntioiKlisclosurc also comprises compounds of Formula I or Formula IV-VI that 

inhibit viral nucleic acid polymerases, particularly HCV RNA-dependent RNA 

10 polymerase (RdRp), rather than cellular nucleic acid polymerases. The compounds of 

Formula I or Formula IV-VI have been discovered to be efficacious against both wild 

type and S282T mutant strains of HCV virus. Therefore, a compound of Formula I or 

Formula IV-VI are useful for treating Flaviviridae infections in humans and other 

animals. 

15 In one embodiment, provided are compounds of Formula I: 

25 halogen, (Cj~-C8)alkyl5 (C4-Q)carbocyclylalkyl, (C]-Cs)substituted alkyl, 

(C2-C8)alkenyl, (C2-C8)substituted alkenyl, (C2-C8)alkynyl, (C2~Cs)substituted 

alkynyl, or aryl(Ci-C8)alkyl; 

R4 R2 

Formula I 

or a pharmaceutical^ acceptable salt, thereof; 

wherein: 

20 R1 is (Ci~~Q)alkyl, (C4-C8)carbocyclylalkyl, (C3-Csjsubstituted alkyl, 

(C2~C8)alkenyl, (C2-C8)substituted alkenyl, (C2~C8)alkynyl, (C2-C8)substituted 

alkynyl, or aryl(Ci-Cs)alkyl; 

R~ is halogen; 

each R3, R4, or R5 is independently H, ORa, N(Ra)2, N3, CN, NOz, S(0)nRa, 
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5 each R8 is halogen, NRnR12, NfR'^OR", NR"NR"R12, N3) NO, N02, CHO, 
CN, -CH(=NR"), -CH=NNHR", -CH=N(ORM), -CH(OR")2, -C(=0)NR"R12, 

-C(-S)NR"R12, -C(=0)0R", (Ci-Cg)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl, 

(C4-Q)carbocycIylalkyl, optionally substituted aryl, optionally substituted heteroaryl, 

-C(-0)(CrC8)alkyl, -S(0)n(CrC8)aJkyl, aryl(CrQ)alkyl, ORn or SR1!; 

10 each R9 or R10 is independently H, halogen, NRnR12, N(Rn)ORn, 

NR' W'R'2, N3, NO, NO,, CHO, CN, -CH(=NRn), -CH=NHNRU, -CH=N(ORn), 

-CH(OR")2, -C(=0)NR"R12, -C(=S)NR"R12, -C(=0)0R", R", OR" or SR1'; 

each R" or R12 is independently H, (Ci-Cg)alkyi, (C2-C8)alkenyl, (C2-

Cg)alkynyl, (C4-C$)carbocyclylalkyl5 optionally substituted aryl, optionally 

15 substituted heteroaryl, -Cf=0)(Ci-C8)alkyl, -S(0)n(C]-Cs)alkyl or aryl(C]-Cg)alkyl; or 

Rn and R12 taken together with a nitrogen to which they are both attached form a 3 to 

7 membered heterocyclic ring wherein any one carbon atom of said heterocyclic ring 

can optionally be replaced with -0-, -S- or -NRa~; 

wherein each (Ci-Cg)alkyl, {C2-C8)alkenyl, (C2~Q)alkynyl or aryl(Cj-C8)alkyl 

20 of each R1, R3, R4, R5, R6, R! 1 or R12 is, independently, optionally substituted with one 
or more halo, hydroxy, CN, Nj, N(Ra)2 or ORa; and wherein one or more of the non­

terminal carbon atoms of each said (Cj-Cg)alkyl may be optionally replaced with -0-, 

-S- or-NR0-. 
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In one aspect, there is provided a compound of Formula IV: 

R8 

R4 R2 

Formula TV 

or a pharmaceutical^ acceptable salt, thereof; 

wherein: 

R1 is CH3or CH2CH3; 

R2 is F; 

R3, R4, and R5 are each independently H, halogen, ORa, N(Ra)2, N3, CN, N02, 

S(0)nRa, (C]"Cg)alkyl, (C4-C^)carbocyclylalkyI, (Cj-Cg)substituted alkyl, 

(C2-Cg)alkenyl, (C?-C8)substituted alkenyl, (C?-Cg)alkyiiyL (C2-Cg)substituted 

alkynyl, or aryI(CrC8)alkyl; 

or any two of R3., R4 or R5 on adjacent carbon atoms when taken together are — 

0(C0)0- or when taken together with the ring carbon atoms to which they are 

attached form a double bond; 

each n is independently 0, 1, or 2; 

each Ra is independently H, (CrCg)alkyL, (C2-Cg)alkenyl, (C2-C;0alkynyl? 

aryl(Ci-C8)aDcyl, (C4-C8)carbocyc]ylalkyl, -C(=0)Rn, -C(=0)0R1], -C(=0)NRnR12, 

-C(=0)SRn, -S(0)RI!, -S(0)2Rn, -S(0)(0RU), -S(0)2(0RH), or -S02NRuR12; 

R7 is H, ~C(=0)R", -C(=0)0Rn, -C(=0)NRnR12, -C(=0)SR", -S(0)RH, -

S(0)2RU, -S(0)(0RH), -S(0)2(0Rn), -S02NRnR12, or 
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Y is 0, S, NR, ^(OXR), N(OR), ^(OXOR), or N-NR2; 

W1 and W2, when taken together, are -Y3(C(Ry)2)3Y3-; or 

one of W1 or together with either R3 or R4 is -Y3- and the other of W1 or 

W2 is Formula IVa; or 

W1 and W2 are each, independently, a group of Formula IVa: 

Y1 

RX. -Y2 P -Y2' 

Y2 

\ Rx / 
M2 

Formula IVa 

wherein: 

each Y1 is, independently, 0, S, NR, ^NfOXR), N(OR), ^hN(0)(0R), or 

N-NR2; 

each Y2 is independently a bond, O, CR2, NR, >}(0)(R), N(OR), ^N(0)(0R), 

N-NR2# S, S-S, S(0), or S(0)2; 

each Y3 is independently O, S, orNR; 

M2 is 0, 1 or 2; 

each Rx is a group of Formula IVb: 
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Formula IVb 

wherein: 

each Mia, Mlc, and Mid is independently 0 or 1; 

M12c is 0, 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11 or 12; 
each Ry is independently H, -C(=Y')R, -C(=Y')R13, -C(=YI)OR, -

C(=Y!)N(R)2, -N(R)2, *>3, -SR, -S(0)R, -S(0)2R, -S(0)2R13, -S(0)(0R), -

S(0)2(0R), -OC(=Y>)R, -OC(=Y1)OR, -OC(=Y1)(N(R)2), -SC(=Y1)R, -SC(=Y')OR, -

SC(=Y')(N(R)2), -N(R)C(=Y1)R, -N(R)C(=Y')OR, -N(R)C(=Y')N(R)2, -SO2NR2, 

-OR, (Ci-Cg) alkyl, C3-C20 carbocyclyl, heteroarylaikyl; 

wherein each (Ci-Cg) alkyl, (C2~C8)alkenyl, (C2-C8) alkynyl, C6~C2o aryl, 

C3-C20 carbocyclyl, C2~-C20 heterocyclyl, arylalkyl or heteroarylaikyl 

is optionally substituted with 1-3 R20 groups; 

or when taken together, two Ry on the same carbon atom form a carbocyclic 

ring of 3 to 7 carbon atoms; 

each R is independently H, (CpCs) alkyl,C3-C2o carbocyclyl; 

each R8 is halogen, NRnR12, N(Ru)ORn, NRUNRUR12, OR11 or $(0)nRn; 

each R9 is independently H, halogen, NRnR12 or S(0)nRn; 

each Ru or R12 is independently H, (Ci-C8)alkyl, (C2-C8)alkenyl, (C2-

C8)alkynyl, (C4-Cg)carbocyclylalkyl, optionally substituted aryl, optionally 

substituted heteroaryl, -C(=0)(Ci-Cg)alkyl, -S(0)n(Ci-C8)alkyl or aryl(Ci-C8)alkyl; or 

R11 and R12 taken together with a nitrogen to which they are both attached form a 3 to 

7 membered heterocyclic ring wherein any one carbon atom of said heterocyclic ring 

can optionally be replaced with -0-, -S- or -NRb-; 
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;ach R13 is independently a carbocycle or heterocycle optionally substituted 

with 1-3 R20 groups; 

each R20 is independently; halogen, CN, N3, N(R)2, OR, -SR, -S(0)R, -S(0)2R, 

-S(Q)(OR), -S(Q)2(OR), -C^Y^R, -CC-Y^OR, or C(-YI)N(R)2; 

wherein each (Cj-Cgjaikyl, (C2-Cs)alkenyl, (C2-Cg)alkynyl or aryl(CI-Cg)alkyl 

of each R1, R3, R4, R5, R6, R11 or R12 is, independently, optionally substituted with one 

or more halo, hydroxy, CN, N3, N(Rb)2 or ORb; and wherein one or more of the non­

terminal carbon atoms of each said fCi-Cg)alk.yl may be optionally replaced with -0-, 

-S- or-NRb; 
each Rb is independently H, (Ci-Cg)alkyl, (C2-Cg)aikenyl, (C2-C8)alkynyl, 

aryl(CrC8)aIkyl, (C4-C8)carbocyclylalkyi3 -C(Q)R21, -C(-Q)OR21, -C(Q)NR2!R22, 

-C(=0)SR21, -S(0)R2!, -S(0)2R2\ -S(0)(0R21), -S(Q)2(OR21), or -SQ2NR2lR22; and 

eachR21 orR22 is independently H, (CrC8)alkyl, (C2-Cg)alkenyl, (C2-

Q)alkynyl, (C4~Cg)carbocyclylalkyl, -C(=0)(Ci-Cg)aIkyl, -S(0)n(CrCs)alkyl or 

aryl(C]-C8)alkyl^ 

In another embodiment, provided are compounds of Formula I or Formula IV-

VI and pharmaceutical^ acceptable salts thereof and all racemates, enantiomers, 

diastereomers, tautomers, polymorphs, pseudopolymorphs and amorphous forms 

thereof. 

7d 



In one aspect, there is provided a compound of Formula VI: 

F 

Formula VI 

or a pharmaceutically acceptable salt, thereof; 

wherein: 

R4 is ORa; 

each n is independently 0, 1, or 2; 

each Ra is .independently H, (CrCg)aIkyl, (C2~Cg)alkenyl, (C2-C8)alkynyl, 

aryl(CrC8)aIkyl, (C4-C8)carbocyclylalkyl5 -C(=0)Ru, -C(=0)0Rns -C(=0)NR1!R12, 

~C(0)SRn, -S(0)Rn, -S(0)2Rn, -S(0)(0Rn), -S(0)2(0Ru), or -S02NRuR12; 

R7 is H, -C(=0)R11, -C(-0)0Rn, -C(-0)NRuR12, -C(0)SRn, -S(0)R1!, -

S(0)2Rn, -S(0)(0R11), -S(0)2(0R51), -S02NRHRI2: or 

Y is 0, S, NR. 4N(0)(R)J N(OR), ^(OXOR), or N~NR2; 

W1 and W2, when taken together, are -Y3(C(Ry)2)3Y3s or 

one of W3 or W2 together with R4 is -Y3- and the other of W1 or W2 is Formula 

Y 

Via; or 
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1 W andW are each, independently, a group of Formula Via: 

/ 
\ 

Rx h-Y2 R 

\ 
M2 

Formula Via 

wherein: 

each Y1 is, independently, O, S, NR, "N(0)(R)? N(OR), ^(OXOR), or 

N-NR2; 

each Y^ is independently a bond, O, CR2, NR, "^(OXR), N(OR), +N(0)(0R), 

N-NR2, S, S-S, S(O), orS(0)2; 

each Y3 is independently O, S, orNR; 

M2 is 0, 1 or 2; 

each Rx is a group of Formula VIb: 

wherein.: 

each Mia, Mlc, and Mid is independently 0 or 1; 

Ml2c is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,11 or 12; 

each Ry is independently H, F, CI, Br, I, OH, -C(=Y1)RS -CC-Y^R13, -

C(=Y')OR, -C(=Y>)N(R)2, -N(R)2, -+N(R)3, -SR, -S(0)R, -S(0)2R, -S(0)2R13, -

S(0)(0R), -S(0)2(0R), -OC^R, -OC(=Y')OR, -OC(=YI)(N(R)2), -SC(=Y1)R, -

R\ Ry 
\/ 

Formula VIb 
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SC(=Y')OR, -SC(=Y1)(N(R)2); -N(R)C(=Y')R, -N(R)C(=Y1)OR, -NCR^Y'MR)^ 

-SO2NR2, -CN, —N3, -N02, -OR, (Cj-Cg) alkyl, (C2-C8)alkenyl, (C2-C8) alkynyl, 

C6-C20 aryl, C3-C20 carbocyclyl, C2-C20 heterocyclyl, arylalkyl, heteroarylaikyl; 

wherein each (CrC8) alkyl, (C2~Cs)alkenyl, (C2-Cg) alkynyl, C6-C2o aryl, 

C3-C20 carbocyclyl, C2-C20 heterocyclyl, arylalkyl, or heteroarylaikyl 

is optionally substituted with 1-3 R20 groups; 

each R. is independently H, (Cj-Cg) alkyl, (C2-C8)alkenyl, (C2-C8) alkynyl, 

C6-C20 aryl, C3-C20 carbocyclyl, C2-C2o heterocyclyl, or arylalkyl; 

each R11 or R12 is independently H, (C]-Cg)alkyls (C2-Cg)alkenyl, (C2-

Cg)alkynyl, (C4-C8)carbocyclylalkyl, optionally substituted aryl, optionally 

substituted heteroaryl, -C(-0)(CrC8)alkyl, -S(0)n(CrC8)alkyl or aryl(CrC8)alkyl; 

each R13 is independently a carbocycle or heterocycie optionally substituted 

with 1-3 R20 groups: 

each R20 is independently, halogen, CN, N3, N(R)2, OR, -SR, -S(0)R, -S(0)2R, 

~S(0)(0R), -S(0)2(0R), -C^Y^R, -C^JOR, or C(=Y!)N(R)2; 

wherein each (CrC8)alkyl, (QrCg)alkenyl, (C2-Cg)alkynyl or aryl(Ci~Cg)alkyl 

of each R4, R15 or R12 is, independently, optionally substituted with one or more halo, 

hydroxy, CN, N3, N(Rb)2 or ORb; and wherein one or more of the non-terminal carbon 

atoms of each said (Ci-Cg)alkyl may be optionally replaced with -0-, -S- or-NRb; 

each Rb is independently H, (CrC8)alkyl, (C2»Cg)alkenyl, (C2-C§)alkynyl, 

aryl(C,-C8)alkyl, (C4-C8)carbocyclyla]kyl, ~C(0)R21, ~C(=0)0R21, -C(=0)NR21R22, 

~C(=0)SR21, ~S(0)R215 ~S(0)2R21, -S(0)(0R21), -S(0)2(0R21), or~S02NR23R22; and 

each R2! or R22 is independently H, (CrCs)alkyl, (C2~C8)aikenyl, (C2-

C8)alkynyl, (C4-Cg)carbocyclylalkyl, -C(=0)(Ci-C8)alkyl, -S(0)n(CrC8)alkyl or 

aryl(CrC8)alkyl. 
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In one aspect, there is provided a compound having a structure: 

7h 





0 

0 

0. "N' 

or a pharmaceutical^ acceptable salt thereof. 

In another embodiment, provided are novel compounds of Formula I or 

Formula IV-VI with activity against infectious Flaviviridae viruses. Without wishing 

to be bound by theory, the compounds of the inventiondisclosure may inhibit viral 

RNA-dependent RNA polymerase and thus inhibit the replication of the virus. They 

are useful for treating human patients infected with a human virus such as hepatitis C. 
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In another embodiment, provided are pharmaceutical compositions comprising 

an effective amount of a Formula I or a Formula IV-VI compound, or a 

pharmaceutically acceptable salt thereof, in combination with a pharmaceuticaily 

acceptable diluent or carrier. 

is provided a pharmaceutical composition comprising a 

10 therapeutically effective amount of a compound as described herein and a 

In another embodiment, the present application provides for combination 

pharmaceutical agent comprising: 

a) a first pharmaceutical composition comprising a compound of Form ula 

15 I or Formula IV-VI; or a pharmaceutically acceptable salt, solvate, or ester thereof; 

and 

b) a second pharmaceutical composition comprising at least one 

additional therapeutic agent selected from the group consisting of interferons, 

ribavirin or its analogs, HCV NS3 protease inhibitors, NS5a inhibitors, alpha-

20 glucosidase 1 inhibitors, hepatoprotectants, mevalonate decarboxylase antagonists, 

antagonists of the renin-angiotensin system, other anti-fibrotic agents, endothelin 

antagonists, nucleoside or nucleotide inhibitors of HCV NS5B polymerase, non-

nucleoside inhibitors of HCV NS5B polymerase, HCV NS5A inhibitors, TLR-7 

agonists, cyclophillin inhibitors, HCV IRES inhibitors, pharmacokinetic enhancers 

25 and other drugs for treating HCV; or mixtures thereof. 

In another embodiment, the present application provides for a method of 

inhibiting HCV polymerase, comprising contacting a cell infected with HCV with an 

effective amount of a compound of Formula I or Formula IV-VI; or a 

pharmaceutically acceptable salts, solvate, and/or ester thereof. 

30 In another embodiment, the present application provides for a method of 

inhibiting HCV polymerase, comprising contacting a cell infected with HCV with an 

effective amount of a compound of Formula I or Formula IV-VI; or a 

pharmaceutically acceptable salts, solvate, and/or ester thereof; and at least one 

additional therapeutic agent. 

35 In another embodiment, the present application provides for a method of 

treating and/or preventing a disease caused by a viral infection wherein the viral 

infection is caused by a virus selected from the group consisting of dengue virus, 
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yellow fever virus, West Nile virus, Japanese encephalitis virus, tick-borne 

encephalitis virus, Junjin virus, Murray Valley encephalitis virus, St Louis 

encephalitis virus, Omsk hemorrhagic fever virus, bovine viral diarrhea virus, Zika 

virus and Hepatitis C virus; by administering to a subject in need thereof a 

therapeutically effective amount of a compound of Formula I or Formula IV-VI, or a 

pharmaceutically acceptable salt thereof. 

In another embodiment, the present application provides for a method of 

treating HCV in a patient, comprising administering to said patient a therapeutically 

effective amount of a compound of Formula I or Formula IV-VI; or a 

pharmaceutically acceptable salt, solvate, and/or ester thereof. 

In another embodiment, the present application provides for a method of 

treating HCV in a patient, comprising administering to said patient a therapeutically 

effective amount of a compound of Formula I or Formula IV-VI: or a 

pharmaceutically acceptable salt, solvate, and/or ester thereof: and at least one 

additional therapeutic agent. 

Another as&eetembodiment of the inventiondisclosure provides a method for 

the treatment or prevention of the symptoms or effects of an HCV infection in an 

infected animal which comprises administering to, i.e. treating, said animal with a 

pharmaceutical combination composition or formulation comprising an effective 

amount of a Formula I compound or Formula IV-VI, and a second compound having 

anti-HCV properties. 

In another aspeetemhodIment, the iiw-eBtieridisclosure also provides a method 

of inhibiting HCV, comprising administering to a mammal infected with HCV an 

amount of a Formula I or Formula IV-VI compound, effective to inhibit the 

replication of HCV in infected cells in said mammal. 

In another aspect, there is provided4s the use of a compound as described 

herein in the preparationef Formula l-eHRegrftula -IV VI for the manufacture of a 

medicament for the treatment of Flaviviridae virusvtfal infections. In another 

•vfrfteeiem bod i sri ent, provided is a compound of Formula I or Formula IV-VI for use in 

treating a Flaviviridae viral infection. In one embodiment, the Flaviviridae viral 

infection is acute or chronic HCV infection. In one embodiment of each aspect 



of use and compound, the treatment results in the reduction of one or more of the viral 

loads or clearance of RNA in the patient. 

In another asfreetembodiroent the tftvcntiondisclosure also provides processes 

and novel intermediates disclosed herein which are useful for preparing Formula I or 

Formula IV-VI compounds of the fflveH&eml i scl os urc. 

In other aspcctscmbodiments. novel methods for synthesis, analysis, 

separation, isolation, purification, characterization, and testing of the compounds of 

this iRventiemdisclosure are provided. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

Reference will now be made in detail to certain embodiments of the invention, 

examples of which are illustrated in the accompanying description, structures and 

formulas. While the invention will be described in conjunction with the enumerated 

embodiments, it will be understood that they are not intended to limit the invention to 

those embodiments. On the contrary, the invention is intended to cover all 

alternatives, modifications, and equivalents, which may be included within the scope 

of the present invention. 

In another aspect, compounds of Formula I are represented by Formula II: 

F 
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1. A compound of Formula IV: 

'R9 

R4 R2 

Formula IV 
10 or a pharmaceutically acceptable salt, thereof; 

wherein: 

R1 is (Ci-Cg)alkyl, (C4-C8)carbocycl/alkyl, (Ci-Cs)substituted alkyl, 

(C2-Cs)alkenyl, (C 2-C g) sub stituted alken/f, (C2~C&)alkynyl, (C?-C8)substituted 

alkynyl, or aryl(C]-Cg)alkyl; 

15 R2 is halogen; 

R3, R4, and R5 are each independently H, halogen, OR", N(Ra)2, N3, CN, N02, 

S(0)nRa, (Q-Cgjalkyl, (C4~Q)carbocydylalkyl, (Ci-C8)substituted alkyl, 

(C2-Cg)alkenyl, (C^-Cgjsuostituted alkenyl, (C2-Cs)alkynyl, (C2-Cg)substituted 

alkynyl, or aryl(Ci-Cg)^kyl; 

20 or any two 

0(C0)0- or whey taken together with the ring carbon atoms to which they are 

attached form/double bond; 

eaci/n is independently 0, 1, or 2; 

'ch Ra is independently H, (Ci-Q)alkyl, (C2-Cg)alkenyl, (C2-Cg)alkynyl, 

25 aryl(^-C8)alkyl, (C4-C8)carbocyclylalkyl, -C(0)Rn, -C(O)0RH, -C(=0)NRnRi2, 

0)SR11, -S(0)Rn, -S(0)2RU, -S(0)(0Rn), -S(0)2(GRn), or-S02NRnR12; 

,3, R4 or R5 on adjacent carbon atoms when taken together are 
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R7 is H, -C(=0)R , -C(=0)0R , -C(0)NRnR52, -C(=0)SR , -S(0)R3 

S(0)2Rn, -S(0)(0Rn), -S(0)2(0Ru), -S02NRnR12, or 

w1 

w2 

10 

15 

Y is O, S, NR, +N(0)(R), N(OR), +N(0)(0R), or N-NR2; 

W1 and W2, when taken together, are -Y3(C(Ry)2)3Y3-; oi 

one of W' or Wz together with either R3 or R4 is -Y"5-/nd the other of W1 or 

W is Formula la: or 

W1 and W2 are each, independently, a group ofPonnula IVa: 

Y1 

R* •Y2—/p. Y£ 

RX 
M2 

Formula IVa 

wherein: 

each Y! is, independently, O, S, NR, TN(0)(R), N(OR), "N(0)(0R), or 

K~NR2; 

20 ' each Y2 is independently a bond, O, CR2, NR, "N(0)(R), N(OR), "N(0)(0R)5 

N-NR2, S, S-Sy^O), or S(0)2; 

eachyr is independently O, S, or NR; 

is 0,1 or 2; 
ach Rx is a group of Formula IVb: 
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10 

15 

20 

25 

30 

wherein: 

each Mia, Mlc, and Mid is independently 0 or 1; 

M12c is 0, 1,2, 3,4, 5, 6, 7, 8, 9, 10, 11 or 12; 
each Ry is independently H, F, CI, Br, I, OH, -C(=Y^R, -C(=Y')R13, -

C(=Y')OR, -C(=Y')N(R)2, -N(R)2, -+N(R)3, -SR, -S(0)RyS(0)2R, -S(0)2R", -

S(0)(0R), -S(0)2(0R), -OC(=Y')R, -OC(=Y')OR, -O/^Y'^Rk), -SC(=Y')R, -

SC(=Y')OR, -SC(=Y')(N(R)2), -N(R)C(=Y')R, -N(^)C(=Y1)OR, -N(R)C(=Y')N(R)2, 

-S02NR2J -CN, -N3, -NOJ, -OR, (C,-C8) alkyl/c2-c8)alkeny1, (C2-C8) alkynyl, 

C6—C20 aryl, C3-C20 carbocyclyl, C2-C20 heterocyclyl, arylalkyl, heteroarylalkyl; 

wherein each (Ci-Cs) alkyl, (C2-Cg^alkenyl, (C2-Cs) alkynyl, C6~C2o aryl, 

C3—C20 carbocyclyl, C2/C20 heterocyclyl, arylalkyl, or heteroarylalkyl 

is optionally substituted with 1 -3 R20 groups; 

or when taken together, tjwo Ry on the same carbon atom form a carbocyclic 

ring of 3 to 7 carbon atoms; 

each R is independently H, (Cj-Cg) alkyl, (C2-CV)alkenyl, (C2-Cg) alkynyl, 

C6-C20 aryl, C3-C20 capocyclyl, C2-C20 heterocyclyl, or arylalkyl; 

each R' is hijfcgen, NR"R", N(Rn)ORu, NRnNR"R12, N3, NO, NO,, OR1 

orS(0)nR"; 

each R^is independently H, halogen, NR1 !R12, N(R")OR", NR1 WR", N3 

NO, N02, QHO, CN, -CH(=NRn), -CH=NHNR", -CH=N(ORn), -CH(ORM)2, 

I IT-* 12 

-C(=0)NRllR12, -C(=S)NRllR!2, -C(0)ORU, RU, OR11 or S(0)nRu; 

/each Rn or R12 is independently H, (Ci-Cg)alkyl, (C2-Cg)alkenyl, (C 

Cyfalkynyl, (C4-C§)carbocyclylalkyl, optionally substituted aryl, optionally 

UTV12 .U nil 
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5 substituted heteroaryl, -C(=0)(Ci-C8)alkyl, -S(0)n(Ci~Cs)alkyl or aryl(CrQ)alkyl; or 

Rn and R12 taken together with a nitrogen to which they are both attached form a 3 to 

7 memhered heterocyclic ring wherein any one carbon atom of said heterocyclic ring/ 

can optionally be replaced with -0-, -S- or -NRb-; / 

each R13 is independently a carbocycle or heterocycle optionally substituted 

10 with 1 -3 R20 groups; / 

each R20 is independently, halogen, CN, N3; N(R)2, OR, -SR, -S(O^R, -S(0)2R, 

-S(0)(0R), -S(0)2(0R), -C(=Y,,}R, -C(=Yi)OR, or C(=Y1)N(R)2; / 

wherein each (Cj-C8)alkyl, (C2~Q)aIkenyI, (C2-Q)alkynylrir aryl(Ci-Q)alkyl 

of each R1, R3, R4, R5, R6, R13 or R12 is, independently, optional)^ substituted with one 

15 or more halo, hydroxy, CN, N3, N(Rb)2 or ORb; and wherein gfne or more of the non­

terminal carbon atoms of each said (Ci-Cg)alkyl may be optionally replaced, with -O-, 

-S- or -NRb; / 

each Rb is independently H, (CrC8)alkyl, (QrQ)alkenyl, (C2-C8)alkynyl, 

aryl(C|~Cs)alkyl, (C4~Q)carbocyclylalkyl, -CMd)K21, -C(=0)0R23, -C(=0)NR2iR22) 

20 -C(~0)SR21, -S(0)R25, -S(0)2R21, -S(0)(0Rp, -S(0)2(0R21), or -S02NR21R22; and 

each R21 or R22 is independently H^fCi-Cg)alkyl, (C2-Cs)alkenyl, (C2-

C8)alkynyl, (C4-C8)carbocyclylalkyl,-A=0)(C,-C8)alkyl, -S(0)n(Ci-C8)alkyl or 

aryl(Ci-Cg)alkyL / 

25 2. The compound4ccording to claim 1 wherein each Y and Y1 is O. 

3. The compound according to claim 2 wherein R8 is halogen, NRnR12, 

N(RI!)ORn, NR11NJT5RI2) OR" or S(0)nRn. 

30 4. /The compound according to claim 3 wherein R9 is H, halogen, 

S(0)nRu ojNRnR12. 

/ 5. The compound according to claim 4 wherein R4 is ORa. 
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10 

6. The compound according to claim 5 wherein R is CH3. 

7. The compound according to claim 6 wherein R2 is F. 

1 8. The compound according to claim 7 wherein R is 

W1' 

W2 

wherein Y is -O-; W is Formula la and W2 together with R4 is -0-. 

15 9. The compound according to claim 1 presented by Formula V: 

R4 F 

Formula V 

20 wherein R' is/methyl or ethynyl, and R4 is ORa. 

.0. The compound according to claim 9 wherein R is H or 
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II 

-P-
w1 

w 

11. The compound according to claim 1 with the following struct} 

Nbta 

10 
HO F 

R» v< 9 
£ HN-P-0 

.0 
Ar' 

.0. 

NH2 

N 

R'/ o 
"Yfr: 

N* 

RV-O-P 

NH2 

Ry. 

Os 

N 

R R 
u^-0 
O 

HO F 

193 



WO 2012/039791 PCT/US2011/029441 

RV°V^R O 
5 Rp HN-P-0 

.0 
Ar' 

HO F 

12. A compound of Formula VI: 

802.CIPF2 

NHc 

'N 

10 R4 

Fomiuia VI 

or a pharmaceutically acceptable salt, thereof; 

wherein: 

15 R4 is OR"; 

each n is independently 0, 1, or 2; 

each Ra is impendent!y H, (Ci-Cg)alkyl, (C2-Cs)alkenyL (C2-Cs)alkynyl, 

aryl(C,-C8)alkyl/(C4--C8)carbocycIylalkyl, -C(=0)Rn, -C(=0)0R", -C(=0)NRnR12, 

-C(=0)SR"yS(0)R", -S(0)2R", -S(0)(0R"), -S(0)2(0Rn), or-S02NRHR12; 

20 R7XH, -C(=0)R", -C(=0)0R", -C^NR"^2, -C(=0)SR", -S(0)R", -

S(0)2R/', -S(0)(0R"), -S(0)2(0R"), -S02NR1IR12, or 
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W1' 

W2 

Y is O, S, NR, "^N(0)(R), N(OR), +N(0)(DR), or N-NR2; 

W1 and W2, when taken together, are ~Y3(C(Ry)2)3Y3~; or 

one of W1 or Wz together with R* is -Y'5- and the other of W! or W9 is Formula 

la: or 
W1 and W2 are each, independently, a group of Formula jtfla: 

M2 

formula Via 

wherein: 
15 each Y! is, independently, $ S, NR, +N(0)(R), N(OR), +N(0)(0R), or 

N~~NR2; 

each Y' is independently a bond, 0, CR2, NR, +N(G)(R), N(OR), +N(0)(0R), 

N~NR2, S, S-S, S(O), 0r/(O)2; 

each Y} is independently O, S, or NR; 

20 M2 is 0,1 o/2; 
each R* iYa group of Formula VIb: 

M12c 
MI- MIc 
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5 Fomiuia VIb 

wherein: / 

each Mia, Mlc, and Ml d is independently 0 or 1; / 

M12c is 0, 1,2,3,4,5,6,7,8,9,10, 11 or 12; / 

10 each Ry is independently H, F, CI, Br, I, OH, -C(=Y')R, -C(=Y')Rn/ 

C(=Y')OR, -CeY'MR)^ -N(R)2J -+N(R)3, -SR, -S(0)R, -S(0)2R, -S(OVR13, -
S(0)(0R), -S(0)2(0R), -OC(=Y')R, -OC(=Y')OR, -OC(=Y,)(N(R)2)y4c(=Y')R, -

SC(=Y')OR, -SC(=Y1)(N(R)2), -NCR^Y^R, -N(R)C(=Y')OR, TN(R)C(=Y')N(R)2, 

-S02NR2, -CN, -N3, -N02, -OR, (Ci-Cg) alkyl, (C2-C8)alkenytf;C2-C8) alkynyl, 

15 C6-C20 aryl, C3-C20 carbocyclyl, C2-C20 heterocyclyl, arylaj&yl, heteroarylalkyl; 

wherein each (Cj-Cg) alkyl, (C2-Cg)alkenyl, (C2-G£) alkynyl, C6~C2o aryl, 

C3-C20 carbocyclyl, C2-C20 heterocycM, arylalkyl, or heteroarylalkyl 

is optionally substituted with 1-3 R /groups; 

each R is independently H, (Ci-Cg) alky)<(C2-Cg)alkenyl, (C2-Q) alkynyl, 

20 C6-C20 aryl, C3-C20 carbocyclyl, C2-C20 heterocyclyl, or arylalkyl; 

each R11 or R12 is independently Hf (Ci-Cg)alkyl, (C2-C8)alkenyl, (C2~ 

Cg)alkynyl, (C4-Cg)carbocyclylalkyl,Optionally substituted aryl, optionally 

substituted heteroaryl, -C(~0)(Ci-6s)alkyl, -S(0)n(C]-Cg)alkyl or aryl(CrCg)alkyl; 

each R13 is independently a carbocycle or heterocycle optionally substituted 

25 with 1-3 R20 groups; / 

each R20 is independently, halogen, CN, N3, N(R)2, OR, -SR, -S(0)R, -S(0)2R, 
-S(0)(0R), -S(0)2(OR)/-CC-Y5)R, -C(=Y')OR5 or C(-Y!)N(R)2; 

wherein eacj/(Ci-Cg)alkyl, (C2-Cg)alkenyl, (C2~Cg)alkynyl or aryl(C|-Cg)alkyl 

of each R4, R11 oc^R12 is, independently, optionally substituted with one or more halo, 

30 hydroxy, CN JN3, N(Rb)2 or ORb; and wherein one or more of the non-terminal carbon 

atoms of each said (Ci-Cs)alkyl may be optionally replaced with -0-, -S- or -NRb; 

each Rb is independently H, (Cj-Cg)alkyl, (C2-Cs)alkenyl, (C2-Cg)alkynyl, 

aryitffi-C8)alkyl, (C4-C8)carbocycIylaIkyl, -C(=0)R2\ -C(=0)0R21, ~C(0)NR25R22, 

-Gl(=0)SR21, ~S(0)R23, -S(0)2R21, -S(0)(0R2!), -S(0)2(OR21), or-S02NR23R22; and 
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each R2' or Rz2 is independently H, (Ci-Q)alkyl, (C2-Cg)alkenyl, (Co-

C8)alkynyl, (C4-C8)carbocyclylalkyI, -C(=0)(CrC8)a]kyl, -S(0)n(Ci-Cg)alkyl or 

aryl(C]-Cg)alkyl. 

10 

13. The compound according to claim 12 wherein: 

Ra is H, (CrCg)aikyl, or -C(=0)(CrC6)alkyl; 
7 7 4 R or R together with R is 

15 

20 

OH 

R R 

Ry .0 

0 H 

Ry. s 
O R 

i-p-
il o 

R 

-o 

R o !! 
O-p. 

wherein 

n R R Ry V< 
O HN"P 

0 
II p-

1 o 
Ar' 

a 

Ry-0-P: 
O 

R or 

Ry. 

R' 

R R,v°v> R 

a 

-P-
ii 
O 

/| ^ II 
R ^ HN-P-

. P 

*0 

a is the point of attachement to R ; 

b is the pointful attachement to R4; 

Ar is phenyl or naphthyl, wherein the phenyl and naphthyl are optionally 
/ ™ 

substituted witirl-3 R groups; 

eaclv&y is independently (Cj-Cg) alkyl or Cs~C(, carbocyclyl, wherein the 

alkyl and/carbocyclyl are optionally substituted with 1-3 R20 groups; 

each R is independently H, (CJ-CG) alkyl, or arylalkyl; and 
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5 each R2<! is independently halogen, CN, N(R)2, OR, -SR, -S(0)R, -S(0)2R, -
S(0)(0R), -S(0)2(0R), -C(0)R, -C(=0)0R, or C(=0)N(R)2. 

14. A compound having a structure: 

10 

0 O 
HO-p-O-P-O-P-O 

OH OH OH 
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0 
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o HN-P-O—\ o >-N, J A YY N' 
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NH' 

0 
1 
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N 

'0 F 

0 
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NH2 

N 

-0 F 

10 
HO 

O 
O \ " o-p-o 
NH 

NH' 

HO F 

or 

O. ^ 0 
HN-P-O-

i 
0 

NH2 

XXN 

^ // 

15 

or a pharmaceutical^ acceptable salt, thereof. 

1Y A phaimaceutical composition comprising a therapeutically effective 

amoun/of a compound of claim 1 and a pharmaceutically acceptable carrier. 
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16. The pharmaceutical composition of claim 15 further comprising at least one additional / 

therapeutic agent selected from the group consisting of interferons, ribavirin or its analogs, HCV 

NS3 protease inhibitors, NS5a inhibitors, alpha-glucosidase 1 inhibitors, hepatoprotectanjs, 

mevalonate decarboxylase antagonists, antagonists of the renin-angiotensin system, endothelin 

antagonists, other anti-fibrotic agents, nucleoside or nucleotide inhibitors of HCV NS5B 

polymerase, non-nucleoside inhibitors of HCV NS5B polymerase, HCV NS5A inhibitors, TLR-7 

agonists, cyclophillin inhibitors, HCV IRES inhibitors, pharmacokinetic enhancers and other 

drugs for treating HCV; or mixtures thereof. / 

17. Use of a compound of claim 1 for the preparation of a medicament for treating a 

Flaviviridae virus infection in a mammal in need thereof. / 

18. The use of claim 17 wherein the viral infection is aliepatitis C vims infection. 

19. The use of claim 18 wherein the viral infection is caused by a S282T mutant of Hepatitis 

C virus. / 

20. The use of claim 17 wherein the medicament is to be further administered with at least 

one additional therapeutic agent selected/from the group consisting of interferons, ribavirin or its 

analogs, HCVNS3 protease inhibitory NS5a inhibitors, alpha-glucosidase 1 inhibitors, 

hepatoprotectants, mevalonate decarboxylase antagonists, antagonists of the renin-angiotensin 

system, endothelin antagonistsyother anti-fibrotic agents, nucleoside or nucleotide inhibitors of 

HCV NS5B polymerase, noo^iucleoside inhibitors of HCV NS5B polymerase, HCV NS5A 

inhibitors, TLR-7 agonist^, cyclophillin inhibitors, HCV IRES inhibitors, pharmacokinetic 

enhancers and other drags for treating HCV; or mixtures thereof. 
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5 CLAIMS 

A compound of Formula IV: 

R4 R2 

Formula IV 

10 or a pharmaceutically acceptable salt, thereof; 

wherein: 
R1 is CHj or CH2CH3; 

R2 is F; 

R3, R4, and R5 are each independently H, halogen, OR", N(Ra)2, N3, CN, NO2, 

15 S(0)nR\ (Ci-C8)alkyl, (C^C^carbocyclylalkyl, (Ci~C8)substituted alkyl, 

(C2~Cs)alkenyl, (C2-C8)substituted alkenyl, (C2~C8)alkynyl, (C2-Cs)substituted 

alkynyl, or aryl(CrCg)alkyl; 

or any two of R3, R4 or R5 on adjacent carbon atoms when taken together are -

0(C0)0- or when taken together with the ring carbon atoms to which they are 

20 attached form a double bond; 

each n is independently 0, 1, or 2; 

each Ra is independently H, (Ci~Cs)alky3, (C2~Cs)alkenyl, (C2~Cg)aIkynyk 

aryl(CrC8)alkyl, (C4-Cg)carbocyclylalkyl, -C(=0)Rn, -C(=0)0R", -C(=0)NRUR12, 

-C(=0)SR", -S(0)Rn, -S(0)2Ri!, -S(0)(0Rn), -S(0)2(0RM), ox -S02NRHR12; 

25 R7 is H, -C(=0)Rn, -C(=0)0Rn, -C(=0)NRnR12, -C(=0)SRn, -S(0)Rn, -

SCO^R11, -S(0)(0R"), -S(0)2(ORU), -S02NRUR12, or 
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Y is 0, S, NR, "K(0)(R), N(0R), +N(0)(0R), or N-NR2; 

W1 and W2, when taken together, are -Y3(C(Ry)2)3Y3-; or 

one of W! or W2 together with either R3 or R4 is -Y3- and the other of W! or 

W2is Formula IVa; or 

W1 and W2 are each, independently, a group of Formula IVa: 

Y1 

R> -Y2 P -Y< 

Y2 

R* / 
M2 

Formula IVa 

wherein: 

each Y1 is, independently, O, S, NR, ^(0)(R), N(OR), ^(OXOR), or 

N—NR2; 

each Y2 is independently a bond, 0, CR2, NR, +N(0)(R)s N(OR), "^(O'XOR), 

N-NR2, S, S-S, S(0), or S(0)2; 

each Y3 is independently O, S, or NR; 

M2 is 0, 1 or 2; 

each Rx is a group of Formula IVb: 
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Formula IVb 

wherein: 

each Mia, Ml c, and Mid is independently 0 or 1; 

10 M12c is 0, 1, 2, 3,4, 5, 6, 7, 8, 9,10, 11 or 12; 

each Ry is independently H, -C(=Y')R, -C(=Y')R13, -C^Y'PR, -

C(=Y')N(R)j, -N(R)2, -^(R)3, -SR, -S(0)R, -S(0)3R, -S(0)2R13, -S(0)(OR), -

S(OHOR), -OC(=Y1)R, -OC(=Y')OR, ~0C(=Y')(N(R)2), -SC(=Y')R, -SC(=Y1)OR, -

SC(=Y1)(N(R)2), -N(R)C(=Y')R, -N(R)C(=Y')0R, -N(R)C(=YI)N(R)2> -SO2NR2, 

15 -OR, (Ci-Cg) alkyl, C3-C20 carbocyclyl, heteroarylalkyl; 

wherein each (Ci-Cg) alkyl, (C2-Cg)alkenyl, (C2-Cs) alkynyl, C6~C2o aryl, 

C3-C20 carbocyclyl, C2---C20 heterocyclyl, arylalkyl, or heteroarylalkyl 

is optionally substituted with 1-3 R20 groups; 

or when taken together, two Ry on the same carbon atom form a carbocyclic 

20 ring of 3 to 7 carbon atoms; 

each R is independently H, (Ci-Cg) alkyl,C3-C20 carbocyclyl; 

each R8 is halogen, NR"R12f N(R!3)ORU, NR35NRnR12, GR31 or S(0)nRi3; 

each R9 is independently H, halogen, NRllR12 or S(0)nRu; 

each R51 or R12 is independently H, (Ci-Cg)alkyl, (C2~Cg)alkenyl, (C2-

25 C$)alkynyl, (C4-CB)carbocyclylalkyl. optionally substituted aryl optionally 

substituted heteroaryl, -C(~0)(Ci-Cf;)alkyI, -S(0)n(CrCg)alkyl or aryl(Ci-Cg)alkyl; or 

R11 and R12 taken together with a nitrogen to which they are both attached form a 3 to 

7 membered heterocyclic ring wherein any one carbon atom of said heterocyclic ring 

can optionally be replaced with -Q-, -S- or -NRb-; 
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each R53 is independently a carbocycle or heterocycle optionally substituted 

with 1-3 R20 groups; 

each R20 is independently, halogen, CN, N3, N(R)2, OR, ~SR, -S(0)R, -S(0)2R, 

-S(0)(0R), -S(0)2(0R), -C(=Y1)R, -C^Y^OR, or C(-Y1)N(R)2; ' 

wherein each (Ci-Cgjalkyl, (C2-Cs)alkenyl, (C2-Cg)alkynyl or aryl(Ci-Cg)alkyl 

of each R1, R3, R4, Rs, R6, Ru or R12 is, independently, optionally substituted with one 

or more halo, hydroxy, CN, N3, N(Rb)2 or ORb; and wherein one or more of the non­

terminal carbon atoms of each said (Ci-Cg)alkyl may be optionally replaced with -O-, 

-S- or -NRb; 
eachRb is independently H, (CrCg)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl, 

aryl(CrC8)alkyl, (C4-C8)carbocyclylalkyl, -C(=0)R21, -C(0)OR21, -C(=0)NR2?R22, 

~C(=0)SR2i, -S(0)R21, -S(0)2R21, ~S(0)(0R2i), -S(G)2(OR21), or ~S02NR21R22; and 

eachR21 orR22 is independently H, (Ci-Cg)alkyl, (C2-Cs)alkenyl, (C2-

C8)alkynyl, (C4~C8)carbocyclylalkyl, -C(K))(Ci-Cg)alkyl, -S(0)n(C3-C8)alkyl or 

aryl(CrC8)aIkyl. 

2. The compound according to claim 1 wherein each Y and Y1 is 0. 

3. The compound according to claim 1 or claim 2 wherein R4 is ORa. 

4. The compound according to claim 1 wherein R7 is 

wherein Y is -0-; W1 is Formula PVaand W2 together with R4 is -0-. 

5. The compound according to claim 1 represented by Formula V: 
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R8 

5 R4 F 

Formula V 

wherein R.1 is methyl or ethynyl, and R4 is OR3. 

10 

6. The compound according to claim 5 wherein R7 is H or 

O 

W2 

15 7. The compound according to claim 1 with the following structures: 
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8. A compound of Formula VI: 
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Formula VI 

or a pharmaceutically acceptable salt, thereof; 

wherein: 

10 R4 is OR'; 

each n is independently 0, 1, or 2; 

each Ra is independently H, (Ci-Cg)alkyl, (C2-C8)alkenyl, (C2-C8)aUcynyl, 

aryl(CrC8)alkyl, (C4-Cs)carbocyclylalkyls -C(=0)Ru, -C(=0)0R!1, -C(=0)NRuR12, 

-C(=0)SRn, -S(0)R", -S(0)2Rn, -S(0)(0Rn), -S(0)2(0Rn), or ~-S02NRuR12; 

15 R7 is H, -C(=0)R", ~C(=0)0R", -C(0)NRnR!2, -C(=0)SRn, -S(0)Rn, -

S(0)2Rn, -S(0)(0RU), -S(0)2(0RU), -S02NRnR12, or 

20 Y is O, S, NR, ""NfPXR), N(OR), +K(0)(0R), or N-NR2; 

W1 and W2, when taken together, axe -Y3(C(Ry)2)3Y3-; or 

one of W1 or W2 together with R4 is -Y3- and the other of W1 or W2is Formula 

Via; or 
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W1 and W2 axe each, independently, a group of Formula Via: 

Y1 

RX. -Y2 P 

Y2 

M2 

Formula Via 

wherein: 

each Y! is, independently, O, S, NR, +N(0)(R), N(OR), *N(OXOR), or 

N-NR2; 

each Y2 is mdependently a bond, O, CR2, NR, +N(0)(R), N(OR), +N(0)(0R), 

N-NR2, S, S~S, S(O), or S(0)2; 

each Y3 is independently 0. S, orNR; 

M2 is 0, 1 or 2; 

each Rx is a group of Formula VIb: 

Formula VIb 

wherein: 

each Mia, Mlc, and Mid is independently 0 or 1; 

M12c is 0, 1, 2, 3, 4, 5, 6,1, 8, 9,10,11 or 12; 

each Ry is independently H, F, CI, Br, I, OH, -C^Y^R, -C(=Y3)R23, -

C(=Y1)OR, -C(=Y>)N(R)2, -N(R)2J -^(Rk -SR. -S(0)R, -S(0)2R, -S(0)2R13, -

S(0)(0R), -S(0)2(0R), -OC(=Y')R, -OC(=Y')OR, -OC(=Y'XN(R)2), -SC(=Y')R, -
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SCC-Y^OR, -SC(=Y*)(N(R)2), -N^Cf^Y^R, -NCR^Y^OR, -N(R)C(=Y1)N(R)2, 

-SO2NR2, -CN, -N3; -N02S -OR, (Cj-Cg) alkyl, (C2-C8)alkenyl, (C2-C8) alkynyl, 

C6-C20 aryl, C3-C20 carbocyclyl, C2-C20 heterocyciyl, arylalkyl, heteroarylalkyl; 

wherein each (Ci-Cg) alkyl, (C2-Cg)aikenyl, (C2-Cg) alkynyl, C6-C2o aryl, 

C3~C2o carbocyclyl, C2-C2o heterocyciyl, arylalkyl, or heteroarylalkyl 

is optionally substituted with 1-3 R20 groups; 

each R is independently H, (CrC8) alkyl, (C2-C8)alkenyl, (C2-C8) alkynyl, 

C6-C20 aryl, C3-C20 carbocyclyl, C2-C2o heterocyciyl, or arylalkyl; 

each Rn or R12 is independently H, (Ci~C8)alkyl, (C2-Cg)alkenyl, (C2-

C8)alkynyl, (C4-C8)carbocycIyialkyl, optionally substituted aryl, optionally 

substituted heteroaryl, ~C(^0)(Ci-C8)alkyl, ~S(0)n(Ci-C8)alkyl or aryl(Ci-C8)alkyl; 
1'1 each R " is independently a carbocycle or heterocycle optionally substituted 

with 1-3 R20 groups; 

each R20 is independently, halogen, CN, N3, N(R)2, OR, -SR. -S(0)R, -S(0)2R, 

-S(0)(0R), -S(0)2(0R), -C(=YI)R, -C(=YI)OR, or C(=Y')N(R)2; 

wherein each (CpC8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl or aryl(C]-Cg)alkyl 

of each R4, Rn or R12 is, independently, optionally substituted with one or more halo, 

hydroxy, CN, N3., N(Rb)2 or ORb; and wherein one or more of the non-terminal carbon 

atoms of each said (Ci-Cg)alkyl may be optionally replaced with -0-, -S- or -NRb; 

each Rb is independently H, (Ci~C8)alkyl, (C2-C8)alkenyl, (C2-Cg)alkynyl, 

aryl(CrC8)alkyl, (C4-Cg)carbocyclylalkyl, -C(=0)R2i, -C(O)0R25, -C(0)NR21R22, 

~C(=0)SR21, -S(0)R21, -S(0)2R21, -S(0)(OR21), -S(0)2(0R21), or -SO^NR^R22; and 

each R21 orR22 is independently H, (CrQ)alkyl, (C2-C8)alkenyl, (C2-

C8)alkynyl, (C4-C8)carbocyclylalkyl, -C(=0)(CrC8)alkyl, -S(0)n(Ci-Cg)alkyl or 

aryl(Ci-C8)alkyl. 

9. The compound according to claim 8 wherein: 

Ra is H, (CrC8)aikyl, or -C(-0)(CrC6)alkyl; 

R7 or R7 together with R4 is 
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wherein 

a is the point of attachement to R7; 

b is the point of attachement to R4; 

Ar is phenyl or naphthyl, wherein the phenyl, and naphthyl are optionally 

substituted with 1-3 R20 groups; 

each Ry is independently (Ci-C8) alkyl or C5-C6 carbocyclyl, wherein the 

alkyl and carbocyclyl are optionally substituted with 1-3 R20 groups; 

each R is independently H, (CrC<$) alkyl, or arylalkyl; and 

each R20 is independently halogen, CN, N(R)2, OR, -SR, -S(0)R, -S(0)2R, 
S(0)(0R), -S(0)2(0R), -C(=0)R, -C(O)0R, or C(=0)N(R)2. 

10. A compound having a structure: 
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or a pharmaceutically acceptable salt, thereof. 

11. A pharmaceutical composition comprising a therapeutically effective 

amount of a compound of any one of claims 1 to 10 and a pharmaceutically 

15 acceptable carrier. 

12. The pharmaceutical composition of claim 11 further comprising at 

least one additional therapeutic agent selected from the group consisting of 

interferons, ribavirin or its analogs, HCV NS3 protease inhibitors, NS5a inhibitors, 

20 alpha-glucosidase 1 inhibitors, hepatoprotectants, mevalonate decarboxylase 

antagonists, antagonists of the renin-angiotensin system, endothelin antagonists, other 

anti-fibrotic agents, nucleoside or nucleotide inhibitors of HCV NS5B polymerase, 
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5 non-nucleoside inhibitors of HCV NS5B polymerase, HCV NS5A inhibitors, TLR-7 

agonists, cyclophillin inhibitors, HCV IRES inhibitors, pharmacokinetic enhancers 

and other drugs for treating HCV; or mixtures thereof. 

13. Use of a compound of any one of claims I to 10 in the preparation of a 

10 medicament for the treatment of Flaviviridae virus infection. 

14. Use according to claim 13, wherein the viral infection is a Hepatitis virus 

infection. 

15 15. Use according to claim 14, wherein the viral infection is caused by a 

S282T mutant of Hepatitis C virus. 

16. Use according to claim 13, wherein the viral infection is a Hepatitis C 

virus infection. 

20 

17. Use according to any one of claims 13 to 16, wherein the medicament is to 

be administered with at least one additional therapeutic agent selected from the group 

consisting of interferons, ribavirin or its analogs, HCV NS3 protease inhibitors, NS5a 

inhibitors, alpha-glucosidase 1 inhibitors, hepatoprotectants, mevalonate 

25 decarboxylase antagonists, antagonists of the renin-angiotensin system, endothelin 

antagonists, other anti-fibrotic agents, nucleoside or nucleotide inhibitors of HCV 

NS5B polymerase, non-nucleoside inhibitors of HCV NS5B polymerase, HCV NS5A 

inhibitors, TLR-7 agonists, cyclophillin inhibitors, HCV IRES inhibitors, 

pharmacokinetic enhancers and other drugs for treating HCV; or mixtures thereof. 
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