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SUMMARY-QF-TFHEANVYENTION

Provided are compounds that inhibit viruses of the Flaviviridae family. The
imventiondisclosure also comprises compounds of Formula I or Formula IV-VTI that
inhibit viral nucleic acid polymerases, particularly HCV RNA-dependent RNA
polymerase (RdRp), rather than cellular nucleic acid polymerases. The compounds of
Formula I or Formula IV-V1 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.

In one embodiment, provided are compounds of Formula I:

R8
X! AN
R7 / T~ N
X2
@] N RQ
R5
6
R4 R2
Formula [

or a pharmaceutically acceptable salt, thereof;
wherein:

R is (C,~Cy)alkyl, (C4—Cg)carbocyelylalkyl, (C;—Cg)substituted alkyl,
(C,~Cy)alkenyl, (C,—Cg)substituted alkenyl, (C,—Cs)alkynyl, (C,—Cs)substituted
alkynyl, or aryl(C;-Cs)alkyl;

R? is halogen;

each R®, R?, or R’ is independently H, OR® N(R%),, N3, CN, NO,, S(O),R?,
halogen, (C;~Cg)alkyl, (C4—Cg)carbocyclylalkyl, (C;—Cs)substituted alkyl,
(Cy—Cg)alkenyl, (C,—Cg)substituted alkenyl, (Co.—Cs)alkynyl, (Co~Cs)substituted
alkynyl, or aryl(C;-Cs)alkyl;
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each R’ is halogen, NR''R', NR'HORY, NR'NR'R'2, N3, NO, NO,, CHO,
CN, -CH(=NR'"), -CH=NNHR "', -CH=N(OR"), -CH(OR'"},, -C(=O)NR''R %,
-C(=S)NR''R", -C(=0)OR"", (C,-Cy)alkyl, (C,-Cg)alkenyl, (C,-Cg)atkynyl,
(C4~Cy)carbocyclylalkyl, optionally substituted aryl, optionally substituted heterocaryl,
-C(=0)(C,-Cy)alkyl, -S(0),(C)-Cglalkyl, ary}l(C,-Cg)alkyl, OR" or SR';

cach R’ or R' is independently H, halogen, NR''R'?, N®R'MOorR",
NR!'NR'R'Z, N3, NO, NO,, CHO, CN, -CH(=NR'"), -CH=NHNR !, -CH=N(OR "),
-CH(OR'),, -C(=0)NR"R", -C(=S)NR!'R", -C(=0)OR", R\, OR™ or SR'';

each R" or R is independently H, (C,-Cg)alkyl, (C-Cg)alkenyl, (Cz-
Cglalkynyl, (C4~Cg)carbocyclylalkyl, optionally substituted aryl, optionally
substituted heteroaryl, -C{(=0)(C;-Cg)alkyl, -S(0)n(C;-Cs)alkyl or aryl(C,-Csg)alkyl; or
R' and R* 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 -O-, -S- or -NR®-;

wherein each (C;-Cg)alkyl, (Co-Cy)alkenyl, (Co-Cy)alkynyl or aryl(C;-Cg)alkyl
ofeach RL, R® R*, R® RO R or R" s, independently, optionally substituted with one
or more halo, hydroxy, CN, Nj, N(R"}; or OR”; and wherein one or more of the non-
terminal carbon atoms of each said (C;-Cg)alkyl may be optionally replaced with -O-,
-S- or =NR™.



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

—
-.-—

4 _R-'g
Formula [V

or a pharmaceutically acceptable salt, thereof;
wherein:
R’ is CH; or CH,CHj;

R*is F;

R3, R?, and R® are each independently H, halogen, OR?, N(R®),, N3, CN, NO,,

S(O)R?, (Cy—Cylalkyl, (Cs~Cy)earboceyclylalkyl, (C;—Cs)substituted alkyl,
(Co~Cyalkenyl, (C—Cg)substituted alkenyl, (Co~Cg)alkynyl, (Co~Cy)substituted

alkynyl, or aryl(C,~Cg)alkyl;
or any two of R?, R* or R’ on adjacent carbon atoms when taken together are —

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

attached form a double bond;

each n 1s independently G, 1, or 2;
each R® is independently H, (C;-Cglalkyl, (Co-Cylalkenyl, (C-Cglalkynyl,

SN

» "l

C=0)SR, -S(O)RY, -S(O)R", -S(OYORM, -S

aryl(Cy-Cy)alkyl, (Ca—Cylearbocyelylalicyl, -C(=0)R", -C(=0)OR", -C(=0)NR''R'?,
(ORM), or ~SO,NRR ',
R’ is H, -C(=0)R", -C(=0)OR", -C(=0)NR''R¥, -C(=0)SR", -S(O)R ", -

S(O)RY, -S(OYOR™), -S(OR(OR), ~SO;NR'R™, or

Ta




Yis O, S, NR, "N(O)R), N(OR), "N(O)OR), or N-NR;;

W' and W?, when taken together, are ~Y>(C(RY),);Y>-; or

one of W' or W together with either R or R* is —Y*- and the other of W' or
W?is Formula IVa; or

W' and W? are each, independently, a group of Formula IVa:

Y1 \
RX 2P Y2

—

Y2
|
M2
Formula [Va

wherein:

each Y' is, independently, O, S, NR, "N(O)(R), N(OR), "N(O)OR), or
N-NRy;

each Y? is independently a bond, O, CRy, NR, "N(O)(R), N(OR), *N(O)(OR),
IN-NR3y, S, S-S, S(0), or S(O)s;

each Y is independently O, S, or NR;

M2is 0, 1 or2;

each R* is a group of Formula IVb:
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Formula IVb

wherein:

each Mla, M1c, and M1d is independently O or 1;

Mi2cis0,1,2,3,4,5,6,7,8,9.10, 11 or 12;

each R” is independently H, ~-C(=Y"R, -C(=Y"R", -C(=Y"OR, -
C=YHNR ), NR )z, - N(R)s, -SR, -S(O)R, -S(O)R, -S(0),R >, -S(O)(OR), -
S(0),(0R), -OC(=YHR, -OC(=YHOR, -OC(=YH(N(R),), -SC(=YHR, -SC(=YOR, -
SCEYHNR)), NR)CEYHR, -NR)CE=YHOR, -NR)C(=Y)N(R),, ~SO:NR,,
~OR,, (Cy-Cs) alkyl, C3~Cyp carbocyclyl, heteroarylalkyl;

wherein each (C;-Cy) alkyl, (Cy-Cgalkenyl, (C2-Cg) alkynyl, Cs—Cy aryl,

C3—Cap carbocyelyl, Co~Cy heterocyclyl, arylalkyl, or heteroarylalkyl
is optionally substituted with 1-3 R groups;

or when taken together, two R on the same carbon atom form a carbocyelic
ring of 3 to 7 carbon atoms;

each R is independently H, (C;-Cg) alkyl,C3—Cy carbocyclyl;

each R® is halogen, NR''R™, N(R'™ORM, NRM'NRMR™, OR" or S(O),R";

each R? is independently H, halogen, NR'R" or S(O),R*;

each R™ or R" is independently H, (C,-Cg)alkyl, (C,-Cg)alkenyl, (Cy-
Cgyalkynyl, (C4~Cg)carbocyclylalkyl, optionally substituted aryl, optionally
substituted heteroaryl, ~-C(=0)(C;-Cglalkyl, -S(0)o(C1-Cg)alky! or aryl(C,-Cglalkyl; or
R and R 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 -O-, -S- or ~NR-;

Tc



each R* is independently a carbocycle or heterocycle optionally substituted

with 1-3 R® groups;

each R? is independently, halogen, CN, N3, N(R),, OR, -SR, -S(O)R, -S(OLR,
-S(0)(OR), -S(O)R(OR), -C(=YHR, -C(=YOR, or C(=YN(R)y;

) wherein each (C,-Cg)alkyl, (C,-Cgjalkenyl, (Co-Cglalkynyl or aryl(C,-Cg)alkyl
of each R, R3 R, R®, R6, RY or R is, independently, optionally substituted with one

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

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

-S- or -NR”;

each R” is independently H, (C;-Cg)alkyl, (C2-Cy)alkenyl, (Co-Cg)alkynyl,
aryl(Ci-Colalkyl, (Cs~Cg)carbocyclylalkyl, -C(=0)R™, -C{=0)OR?, -C(=0)NR¥R?,
-C(=0)SR¥, -S(O)R?', -S(0)R?!, -S(O)(ORM), -S(OR(OR™), or ~SONR*R?; and

each R*' or R* is independently H, (C,-Cg)alkyl, (Co-Cgalkenyl, (C-
Cy)alkynyl, (Cs~Cg)carbocyclylalkyl, -C(=0)(C;-Cylalkyl, -S(0),(C;-Cg)alkyl or
aryl(C1 -Cg)alkyl.

In another embodiment, provided are compounds of Formula I or Formula IV-
VI and pharmaceutically acceptable salts thereof and all racemates, enantiomers,

diastereomers, tautomers, polymorphs, pseudopolymorphs and amorphous forms
thereof.
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In one aspect, there is provided a compound of Formula VI:

N,
ri—"C \ " ////
's) N

peRiii
H
T

Formula VI

or a pharmaceutically acceptable salt, thereof;
wherein:

R" is OR%

each n is independently 0, 1, or 2;

each R* is independently H, (C;-Cg)alkyl, (C-Cy)alkenyl, (Cs-Cg)alkynyl,
aryl(C -Ce)alkyl, (Co~Cg)carbocyclylalkyl, -C(=0)R', -C(=0)ORY, -C(=O)NRR*?,
-C(=0)SR™, -S(O)R™, -8(0R", -S(OYOR™), -S(O}(OR™), or ~SONR''R™;

R’ is H, -CEOR, -C(=0)OR", -C(=0NRMR™, -C(=0)SRY, -S(O)R!}, -
S(ORRY, -S(OYOR™M), -S(0)(OR™M), ~SO,NR''R™?, or

Yis O, S, NR, "N(O)R), N(OR), "N(O)(OR), or N-NRy;
W! and W2, when taken together, are -—Y3(C(RY)2)3Y3b; or
one of W' or W together with R* is —Y>- and the other of W' or W*is Formula

Vla; or

Te



W' and W are each, independently, a group of Formula Via:

. \ ]
RX Y2__1J YZ
’
-
M2
Formula Via

wherein:

each Y' is, independently, O, S, NR, "N(O)(R), N(OR), "N(O)OR), or
N-NRy;

each Y is independently a bond, O, CR,, NR, *N(O)R), N(OR), "N(O)(OR),
N-NR,, 8, S-5, S(0O), or S(O);

each Y° is independently O, S, or NR;

M2is0, 1 or2;

each R* is a group of Formula VIb:

SR
\YQTF -\J\%YZ)/‘L, \Yz’”j//ﬁy
\ Mi2et M1d
M1ia

B

Formula VIb

wherein:

each Mla, Mlc, and M1d is independently 0 or 1;

M12¢is 0,1,2,3,4,5,6,7,8,9,10,11 or 12;

each R is independently H, F, CL, Br, I, OH, -C(=Y)R, -C(=Y)R", -
CE=YHOR, -CEYHNR),, -NR )z, -"NRY, SR, -S(O)R, -S(ORR, -S(O)RY, -
S(O)(OR), -8(0)2(OR), -OC(=Y "R, -OC(=Y")OR, -OC(=Y)(N(R)2), -SC(=Y")R, -
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SC(=Y)OR, -SC(=YHYNR)2), NR)CEY )R, -NR)C(=Y)OR, -NR)CEY NR),,
~8O,NRy, ~CN, ~Ns3, —-NO», =OR, (C;-Cyg) alkyl, (C-Cg)alkenyl, (C,-Cs) alkynyl,
Ce—Cap aryl, C3—Cayg carbocyclyl, C,—Cyp heterocyclyl, arylalkyl, heteroarylalkyl;

wherein each (C;-Cg) alkyl, (Co-Cslalkenyl, (Co-Cg) alkynyl, Ce—Cyp aryl,

C3—Cpg carbocyclyl, C;—Cap heterocyclyl, arylalkyl, or heteroarylalkyl
is optionally substituted with 1-3 R* groups;

each R is independently H, (C;-Cyg) alkyl, (Co-Cg)alkenyl, (C,-Cs) alkynyl,
Cg—Cag aryl, C3—Cyq carbocyclyl, C,—Cyg heterocyclyl, or arylalkyl;

each R or R is independently H, (C;-Cg)alkyl, (Co-Cg)alkenyl, (Ca-
Cy)alkynyl, (C4—Cg)carbocyclylalkyl, optionally substituted aryl, optionally
substituted heteroaryl, ~-C(=0)(C,-Cg)alkyl, -S(0),(C,-Cg)alkyl or aryl(C;-Cg)alkyl;

each R* is independently a carbocycle or heterocycle optionally substituted
with 1-3 R* groups;

each R? is independently, halogen, CN, N3, N(R)2, OR, -SR, -S(O)R, -S(O)R,
-S(0)(OR), -S(O)(OR), -C(=YNR, -C(=Y")OR, or C(=Y INR)z;

wherein each (C;-Cyg)alkyl, (C-Cy)alkenyl, (C,-Cy)alkynyl or aryl(C;-Cg)alkyl
of each R* R! or R™ is, independently, optionally substituted with one or more halo,
hydroxy, CN, Ns, N(Rb)z or OR®: and wherein one or more of the non-terminal carbon
atoms of each said (C,-Cy)alkyl may be optionally replaced with -O-, -S- or -NR";

each R® is independently H, (C,-Cg)alkyl, (C2-Cg)alkenyl, (C,-Cyalkynyl,
aryl(C,-Cg)alkyl, (Cs—Cs)carboeyclylalkyl, -C(=0)R*, -C(=0)OR*, -C(=0)NR¥R?,
C(=0)SR?, -S(O)RY, -S(ORR?', -S(O)OR?Y), -S(O)(OR™), or ~SO,NR*'R?; and

each R? or R* is independently H, (C,-Cg)alkyl, (Ca-Cglalkenyl, (Cy-
Cgalkynyl, (Cs~Cg)carbocyelylalkyl, -C(=0)(C;-Cg)alkyl, -S(O),(C;-Cy)alkyl or
aryl(C;-Cgalkyl.



In one aspect, there is provided a compound having a structure
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or a pharmaceutically acceptable salt, thereof.

In another embodiment, provided are novel compounds of Formula I or
Formula IV-V] 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 [ or a Formula IV-VI compound, or a
pharmaceutically acceptable salt thereof, in combination with a pharmaceutically
acceptable diluent or carrier.

In one aspect. there is provided a pharmaceutical composition comprising a

therapeutically effective amount of g compound as deseribed heremn and @

pharmaceuticall v acceptable carrier.

In another embodiment, the present application provides for combination
pharmaceutical agent comprising:

a) a first pharmaceutical composition comprising a compound of Formula
I or Formula IV-VT; 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-
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
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.

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-VL; or a
pharmaceutically acceptable salts, solvate, and/or ester thereof; and at least one
additional therapeutic agent.

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
encephialitis 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-VT; 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 aspeetembodiment of the ipventiendisclosure 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-V1, and a second compound having

anti-HCV properties.

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 1s provided-is the use of a compound as described

herein in the preparationstFermulat-er-Femnule-DVNMifor the-wmanufscture of a

medicament for the treatment of Flaviviridae virusvisal infections. In another
aspeetembodiment, 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
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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.

and novel intermediates disclosed herein which are useful for preparing Formula [ or
Formula IV-VI compounds of the invesntioadisclosure.

In other aspectscmbodiments, novel methods for synthesis, analysis,
separation, isolation, purification, characterization, and testing of the compounds of

this seventtendisclosure 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:

R8

RC F

10
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5  Whatis claimed is

A compound of Formula ['V:

R

R® R

4 "R'“z

A e

Formula IV

or a pharmaceutically acceptable salt, there

10
wherein:
R' is (C1-Cy)alkyl, (C4—Cg)carbocyclylalkyl, (C;—Cy)substituted alkyl,

(Co—Cyalkenyl, (C,—Cg)substituted alkenyl, (C,~Cglalkynyl, (C,—Cg)substituted

alkynyl, or aryl(C;-Cg)alkyl;
R? is halogen;

15
R3, R* and R® are each i
S(O)RY, (C—Cylalkyl, (Co~Cfjcarbocycelylalkyl, (C,~Cg)substituted alkyl,
stituted alkenyl, (C,~Cg)alkynyl, (C,~Cs)substituted

ependently H, halogen, OR?, N(R");, N3, CN, NO,,

(C—Csalkenyl, (C—Cy)s

atkynyl, or aryl(C;-Cg)adkyl;
’, R* or R’ on adjacent carbon atoms when taken together are —

or any two o
O(CO)O- or whey taken together with the ring carbon atoms to which they are

20
attached form A double bond;
eacl/n is independently 0, 1, or 2;
ch R* is independently H, (C,-Cyg)alkyl, (Cy-Cg)alkenyl, (Co-Cg)alkynyl,
25 aryl()-Cy)alkyl, (C4~Cg)earbocyclylalkyl, -C(=O)R"!, -C(=0)OR ', -C(=0)NR''R %,
=0)SRY, -S(O)R'!, -S(O%RY, -S(OYOR'), -S(O)(OR'), or —SO,NR'R %,

188



WO 2012/039791 PCT/US2011/629441
802.CIPF2

5 R7 iS H, ‘“C(=O)R} 3, "C(:O)ORi 17 “C(:O)NR] ]RIZ, '-C(:O)SR] i, ~S(O}R3 g, _
S(ORR", -S(O)OR'), -8(0)(OR'!), ~SONR"'R ™, or

Y
I
Wi ///P %
W2
10 Y is O, S, NR, "N(O)(R), N(OR), "N(O)YOR), or N-NR;

W' and W?, when taken together, are Y (C(R*),);Y>-; 0

15
Formula [Va
wherein:
each Y'is, indepepently, O, S, NR, "N(O)(R), N(OR), "N(O)(OR), or
N-NRy;
20 “each Y? is ipflependently a bond, O, CR,, NR, "N(O)(R), N(OR), "N(O)(OR),

N-NRj, S, $-5,4(0), or S(O)s;
each

MZis 0,1 or2;

is independently O, S, or NR;

ach R" is a group of Formula IVb:

189
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i R, R Y
RY
Y2 Y2 Y2
1 F A M1d
5 M"Ea

Formulg IVb

wherein:
each Mla, Mlc, and M1d is independently 0 or 1;
10 Mi2cis0,1,2,3,4,5,6,7,8,9,10, 11 or 12;
each R” is independently H, F, Cl, Br, I, OH, -C(=Y")R, -C(=Y"R", -
CEYHOR, -CEYHNR)z, -N(R)z, -"N(R)s, -SR, -S(O)R £S(O)R, -S(0)R ", -
S(O)OR), -S(O)(OR), -OC(=Y "R, -OC(=Y"OR, -OZ (=Y HY(N(R),), -SC=YHR, -
SC(=YHOR, -SCEYHIN(RY,), -NRYCEYHR, NEYC=YNOR, -NRIYC(=Y INR),,
15 —=SO;NR;, —CN, —N;, —NOy, —OR, (C;-Cs) alkyl/(C,-Cs)alkenyl, (C,-Cs) alkynyl,
Cs—Cyq aryl, C3—Cy carbocyclyl, Cr—Cyq hetgfocyclyl, arylalkyl, heteroarylalkyl;
wherein each (C;-Cy) alkyl, (Cy-Cgalkenyl, (C;-Cy) alkynyl, Ce—~Cag aryl,
C3~Cyp carbocyclyl, C24Co heterocycelyl, arylalkyl, or heteroarylalkyl
is optionally substityfed with 1-3 R* groups;
20 or when taken together, t#0o R” on the same carbon atom form a carbocyclic
ring of 3 to 7 carbon atoms;
each R is independghtly H, (C,-Cy) alkyl, (C-Cysjalkenyl, (C,-Cyg) alkynyl,

25 or S(O),R";
each R/is independently H, halogen, NR' 'R2 NR! ])ORI ENRNRYRE) N,
NO, NO,, @HO, CN, -CH(=NR'"), -CH=NHNR'', -CH=N(OR"), -CH(OR '),
C=ORRYE, -C=HNRMRY, -C(=0j0R", R", OR! or S(O)R;
each R' or R% is independently H, (C;-Cg)alkyl, (C,-Cslalkenyl, (Cp-
30  Cglalkynyl, (Cs—Cg)carbocyclylalkyl, optionally substituted aryl, optionally

190
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substituted heteroaryl, -C(=0)(C)-Cy)alkyl, -S(O),(C;-Cg)alky! or aryl(C,-Cg)alkyl; or
R'" and R' 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 rin
can optionally be reptaced with -O-, -S- or -NR"-;
each R" is independently a carbocycle or heterocycle optionally substitfted
with 1-3 R* groups; _
each R” is independently, halogen, CN, N3, N(R)s, OR, -SR, -S((IR, -S(O),R,
-S(O)(OR), -S(0)(OR), -C(=Y "R, -C(=Y"OR, or C(=YN(R)s;
wherein each (C;-Cglalkyl, (Co-Cylalkenyl, (Co-Cy)alkynyl gr aryl(C-Cylalkyl
ofeach R, R>,R*, R>, R®, R or R" is, independently, optional}# substituted with one
or more halo, hydroxy, CN, N3, N(Rb)g or OR®; and wherein ghe or more of the non-
terminal carbon atoms of each said (C,-Cg)alkyl may be gptionally replaced with -O-,
-S-or —NRb;
each R is independently H, (C-Cgalkyl, (G4-Cyalkenyl, (Co-Cg)alkynyl,
aryl(C,-Cg)alkyl, (C4~Cg)carbocyclylalkyl, -C(=8)R* | -C(=0)OR?, -C(=0INR¥'R%,
-C(=0)SR*, -S(O)R™, -S(0)R?!, -S(O)ORY, -S(O}2(OR*Y, or ~SO,NR*'R*; and
(Ci-Cy)alkyl, (Cy-Cy)alkenyl, (Co-
Cy)alkynyl, (C4~Cy)carbocyclylalkyl, L (=0)C,-Cglalkyl, -S(O)(C-Cy)alkyl or
aryl(C,-Cg)alkyl.

each R or R* is independently

The compoung/according to claim 1 wherein each Y and Y' is O.

The compound according to claim 4 wherein R* is OR®.
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5 6. The compound according to claim 5 wherein R'is CHs.
7. The compound according to claim 6 wherein R? is F.

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

10

15

Formula V
20  wherein R' igimethyl or ethynyl, and R* is OR®.

The compound according to claim 9 wherein R’isHor
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11.  The compound according to claim 1 with the following structpies:
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12, A compound of Formula VI

NH,

N

PCT/US2011/029441

802.CIPF2

g1~ o N
10 R/ F
Formula V1
or a pharmaceutically agdeptable salt, thereof;
wherein:
15 R*is ORY
each n is indepghdently 0, 1, or 2;
each R? is independently H, (C;-Cs)alkyl, (C,-Cg)alkenyl, (C2-Cyglalkynyl,
aryl(C,-Cg)alkyl, (4-Cg)carbocyciy}a1kyl, -CE=0)R", -C(=0)OR", -C(=0)NR''R",
-C(=0)SR", A(ORY, -S(0),R", -S(O)OR'), -S(O),(OR'), or ~SO,NR''R 2,
20 RAs H, -C(=0)R"", -C(=0)OR ", -C(=0)NR"'R", -C(=0)SR !, -S(O)R ", -

S(0)1R, -S(ONORM), -S(0),(OR), ~SO.NR'R', or
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Y is 0, S, NR, "N(O)(R), N(OR), "N(O)(OR), or N-NRy;
W' and W?, when taken together, are -Y3'(C(Ry)3)3Y3 -;or

one of W' or W? together with R* is Y- and the other of W' ¢ W?is Formula

10 1la;or
W' and W are each, independently, a group of Formula ¥ 1a:
RX
wherein:
15 each Y' is, independently, ¢, S, NR, "N(O)R), N(OR), "N(O)(OR), or
N-NRy;

20 M2is 0, 1 oF2;

Y‘f RY RY Y?
RY
Y2 Y2 YZ
1 M12¢ M1d
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5 Formula VIb

wherein:
cach Mla, Mlc, and M1d is independently O or 1;
Mli2cis0,1,2,3,4,5,6,7,8,9,10,11 or 12;

10 each RY is independently H, F, Cl, Br, I, OH, -C(=Y")R, -C(=Y")R"
CE=YHOR, -CEYYNR),, -N(R),, - N(R)s, -SR, -S(O)R, -S(O)R, -S(O4R 1, -
S(O)(OR), -S(0)(OR), -OC(=Y "R, -OC(=Y"OR, -OCE=YHN(R)),ASC(=Y DR, -
SC=YHOR, -SCEYHINR)), -NR)CEY DR, -NR)CEYHOR, K(R)CEYHINR),,
~SO;NR;y, ~CN, —N3, =NO,, —OR, (C;-Cy) alkyl, (C;-Cg)alkenyk, (C-Cy) alkynyl,

15 Cg~Cyy aryl, Cs—Cy carbocycelyl, Cr—Cyy heterocyclyl, arylajkyl, heteroarylalkyl;

wherein each (C;-Cs) alkyl, (C;-Cylalkenyl, (C5-Cf) alkynyl, Ce~Cop aryl,
C3—Cy carbocyelyl, Co—Cy heterocyclyl, arylalkyl, or heteroarylalkyl
is optionally substituted with 1-3 R% groups;
each R is independently H, (C,-Cy) alky})/ (C,-Cg)alkenyl, (C,-Cyg) alkynyl,
20 Ce=Cy aryl, C3—Cyy carboceyclyl, Cr—Cyy hetgrocyclyl, or arylalkyl;
each R or R is independently H, (C;-Cyg)alkyl, (C,-Cglalkenyl, (Co-
Cgalkynyl, (C4—Cs)carbocyelylalkyl, gptionally substituted aryl, optionally
substituted heteroaryl, -C(=0)}(C,-Zs)alkyl, -S(0),(C;-Cg)alky! or aryl{(C;-Cglalkyl;
each R" is independently a carbocycle or heterocycle optionally substituted

25 with 1-3 R® groups;

each R% is indepepdently, halogen, CN, N3, N(R),, OR, -SR, -S(O)R, -S(O);R,
-S(O)(OR), -S(0)(ORY, -C(=Y R, -C(=Y"OR, or C(=Y " IN(R)z;

wherein eacly(C-Cy)alkyl, (C-Cylalkenyl, (Co-Cglalkynyl or aryl(C,-Cg)alkyl
of each R* R'" opR ™ is, independently, optionally substituted with one or more halo,

30 hydroxy, CN, K3, N(R®), or OR"; and wherein one or more of the non-terminal carbon
atoms of egfh said (C,-Cg)alkyl may be optionally replaced with -O-, -S- or -NR";

ch R%is independently H, (C;-Cylalkyl, (Co-Cg)atkenyl, (Ca-Cylalkynyl,
aryl(f,-Cg)alkyl, (C4~Cg)carboeyelylalkyl, -C(=0)R?, -C(=0)OR*, -C(=0)NR*'R%,
-A=0)SRY, -S(O)R?, -S(0),R?, -S(O)OR™), -S(0)(OR*Y), or ~SO,NR*'R*: and
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5 each R*! or R* is independently H, (C1-Cy)alkyl, (Cy-Cglalkenyl, (Co-
Cyalkynyl, (C4—Cs)carbocyclylalkyl, -C(=0)(C;-Cg)alkyl, -S(O),(C-Cs)alkyl or
aryl(C;-Cg)alkyl.

13, The compound according to claim 12 wherein:

10 R®is H, (C;-Cy)alkyl, or -C(=O)(C,-Cy)alkyl;

R” or R together with R* is

15

wherein
a is the point of gftachement to R”;
b is the point #7 attachement to R”;
20 Ar is phenyl or naphthyl, wherein the phenyl and naphthyl are optionally
substituted witl/1-3 R*® groups;
eachR” is independently (C;-Cs) alkyl or Cs—~Cg carbocyclyl, wherein the
alkyl and/carbocyelyl are optionally substituted with 1-3 R £groups;

ecach R is independently H, (C;-Cs) alkyl, or arylalkyl; and
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each R™ is independently halogen, CN, N(R}),, OR, -SR, -S(O)R, -S(O):R, -
S(O)OR), -S(0)2(OR), -C(=0)R, -C(=0)OR, or C(=O)N(R)s.

14. A compound having a structure:

NH2 o B
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HO—P-—O-—'P-O-—%—"—O—\( 0 HN_E_Q |
& OH oH Y Z‘

10

- N NH NH,
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15

amouny 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,
NS3 protease inhibitors, NS5a inhibitors, alpha-glucosidase 1 inhibitors, hepatoprotectans,
mevalonate decarboxylase antagonists, antagonists of the renin-angiotensin system, endothelin
antagonists, other anti-fibrotic agents, nucleoside or nucleotide inhibitors of HCV
polymerase, non-nucleoside inhibitors of HCV NS5B polymerase, HCV NS5A jhibitors, TLR-7
agonists, cyclophillin inhibitors, HCV IRES inhibitofs, pharmacokinetic enhghicers and other

drugs for treating HCV; or mixtures thereof.

17.  Use of a compound of claim 1 for the preparation of a medicdment for treating a
Flaviviridae virus infection in a mammal in need thereof.

18. The use of claim 17 wherein the viral infection is a fiepatitis C virus infection.

19. The use of claim 18 wherein the viral infectign 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/Arom the group consisting of interferons, ribavirin or its
analogs, HCV NS3 protease inhibitozg, NS5a inhibitors, alpha-glucosidase 1 inhibitors,
hepatoprotectants, mevalonate decdrboxylase antagonists, antagonists of the renin-angiotensin
system, endothelin antagonists, Ather anti-fibrotic agents, nucleoside or nucleotide inhibitors of
HCV NS5B polymerase, nopfnucleoside inhibitors of HCV NS5B polymerase, HCV NS5A
inhibitors, TLR-7 agonistg, cyclophillin inhibitors, HCV IRES inhibitors, pharmacokinetic

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

L. A compound of Formula IV:
RE
§4 gz
Formula IV
10 or a pharmaceutically acceptable salt, thereof;
wherein:

R'is CH;or CHLCH;
R?is F;
R>, R*, and R° are each independently H, halogen, OR?, N(R®), N, CN, NO,,

15 S(O)RY (C1—Cgjalkyl, (Ca~Cg)carbocyclylalkyl, (C;—~Cq)substituted alkyl,
(Ca~Cyalkenyl, (Co—Cg)substituted alkenyl, (Co~Cs)alkynyl, (C,—Cs)substituted

atkynyl, or aryl(C,-Cg)alkyl;
or any two of R*, R* or R® on adjacent carbon atoms when taken together are —
O(COYO- 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 R" is independently H, (C;-Cylalkyl, (Co~Cglalkenyl, (C2-Cylalkynyl,
aryl(Cy-Cyalkyl, (C4~Cg)carbocyclylalkyl, -C(=O)R ", ~C(=0)OR™, -C(=0)NR'R'?,
-C(=0)SR", -S(O)R"", -S(ORR", -S(O)OR™), -8(0)(OR""), or ~SONR''R ™%,
25 R is H, -C(=O)R", -C(=0)OR', -C(=O)NR''R™?, -C(=0)SR"!, -S(O)R ", -
S(O)RY, -S(OYOR™), -S(O)(OR™), ~SO,NR''R™, or
188
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w—T

WZ

Y is O, 8, NR, "N(O)(R), N(OR), "N(O)(OR), or N-NRy;
W' and W2, when taken together, are —Y*(C(R%)2);Y>-; or
10 one of W' or W” together with either R or R* is ~Y>- and the other of W' or
W*is Formula IVa; or

W' and W? are each, independently, a group of Formula IVa:

v \
RX Yzmp Y2

y2
L
M2
Formula IVa
15 wherein:
each Y' is, independently, O, S, NR, N(O)}R), N(OR), *N(O)OR), or
N-NRy;

each Y? is independently a bond, O, CRy, NR, "N(O)(R), N(OR), "N(O)(OR),
N-NRy, S, S-S, S(0), or $(O)y;
20 each Y* is independently O, S, or NR;
M2is0, 1 or2;
each R* is a group of Formula IVb:
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1 M1td
M12¢ Mic

Formula IVb

wherein:

each Mla, Mlc, and M1d is independently O or 1;

Mi2cis0,1,2,3,4,5,6,7,8,9,10, 11 or 12;

each RY is independently H, -C(=Y"R, -C(=YHR*, -C(=Y"OR, -
C(=Y N}, -N(R)2, - NR)3, -SR, -S(O)R, -S(O)R, -S(O),R", -S(O)(OR), -
S(O)(OR), -OC(=Y"R, -OC(=Y)OR, -0C(=YH(N(R),), -SC(=Y"R, -SC(=Y")OR, -
SCEYHINR)), NR)ICEYHR, -NR)C(EYHOR, -NR)ICEYINR),, ~SO;NRy,
~OR, (C;-Cg) alkyl, C3—Cy carbocyclyl, heteroarylalkyl;

wherein each (C1-Cy) alkyl, (Co-Cg)alkenyl, (C2-Cg) alkynyl, Cs~Cyq aryl,

C3—Cyo carbocyclyl, C2~Cap beterocyclyl, arylalkyl, or heteroarylalkyl
is optionally substituted with 1-3 R* groups;

or when taken fogether, tv-vo RY on the same carbon atom form a carbocyclic
ring of 3 to 7 carbon atoms;

each R is independently H, (C;-Cs) alkyl,C3—Cy carbocycelyl;

each R® is halogen, NRYRZ, N(R'MORY, NRYNRVR™, OR™ or S(0)R:;

each R is independently H, halogen, NR*'R" or S(O),R*;

each R'! or R is independently H, (C,-Cg)alkyl, (C,-Cg)alkenyl, (C,-
Cgalkynyl, (Cs—Cg)carbocyclylalkyl, optionally substituted aryl, optionally
substituted heteroaryl, -C(=O)(C;-Cyglalkyl, -S(0)y(C;-Cgalkyl or aryl(C;-Cg)alkyl; or
R" and R' 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 -O-, -S- or ~NR®-;
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each R* is independently a carbocycle or heterocycle optionally substituted
with 1-3 R* groups;

each R¥ is independently, halogen, CN, N3, N(R),, OR, -SR, -S(O)R, -S(O):R,
-S(0)(OR), -S(0)(OR), -C(=Y"R, -C(=Y)OR, or C(=Y"N(R),;

wherein each (C;-Cglalkyl, (Co-Cgalkenyl, (C2-Cylalkynyl or aryl(C;-Cg)alkyl
of each R, R3, RY, R®, R, RY or R* is, independently, optionally substituted with one
or more halo, hydroxy, CN, N3, N(Rb)z or ORb; and wherein one or more of the non-
terminal carbon atoms of each said (C;-Cg)alkyl may be optionally replaced with -O-,
-S- or -NR”;

each R® is independently H, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cgalkynyl,
aryl(Cy-Cy)alkyl, (C4~Cg)carbocyclylalkyl, -C(=0)R*, -C(=0)ORY, -C(=0)NR¥'R%,
-C(=0)SR?!, -S(O)R™, -S(O)R*, -S(O)OR™), -S(0)(OR™), or ~SO,NR*'R*; and

each R* or R is independently H, (C;-Cg)alkyl, (C,-Cg)alkenyl, (Cy-
Cglalkynyl, (C4—Cg)carboceyclylalkyl, -C(=0)(C,;-Cgalkyl, -S(0)n(C,;-Cglalkyl or
aryl(C;-Cylalkyl.

2. The compound according to claim 1 wherein each Y and Y’ is O.
3. The compound according to claim 1 or claim 2 wherein R* is OR®.
4. The compound according to claim 1 wherein R is
l
e
w' /
WZ

wherein Y is —O-; W' is Formula [Vaand W? together with R* is ~O-.
5. The compound according to claim 1 represented by Formula V:
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FormulaV

wherein R is methyl or ethynyl, and R* is OR™.

10
The compound according to claim 5 wherein R” is H or

The compound according to claim 1 with the following structures:

15 7.
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A compound of Formula VI:

8.
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ReF

Formula VI

or a pharmaceutically acceptable salt, thereof;

wherein:

R*is OR%
each n is independently 0, 1, or 2;
each R* is independently H, (C,-Cg)alkyl, (Co-Cglalkenyl, (Co-Cglalkynyl,

aryl(C-Cyalkyl, (Cs~Cg)earbocyclylalkyl, -C(=0)R", -C(=0)OR, -C(=O)NR''R?,
-C(=0)SRY, -S(O)R*!, -S(0)R", -S(OYORM), -S(O)(ORM), or ~SONR'R;

R’ is H, -C=O)R", -C(=0)OR!, -C(=0)NR''R*?, -C(=0)SR"", -S(O)R", -
S(O),RY, -S(OYORM), -S(0)(OR™), =SO,NRVR™, or

¥ is O, S, NR, "N(O)R), N(OR), "N(O)OR), or N-NRy;
W' and W%, when taken together, are —Y3(C(Ry)2)3Y3-; or
one of W’ or W* together with R® is —Y*- and the other of W or W?is Formula

Via; or
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5 W' and W are each, independently, a group of Formula Via:

YZ
L | n
\ RX
M2
Formula Via

wherein:
each Y' is, independently, O, S, NR, "N(O)(R), N(OR), "N(O)OR), or
10 N-NRy;
each Y” is independently a bond, O, CR,, NR, "N(O)R), N(OR), N(O)(OR),
N-NRj, S, S-S, S(0), or S(O)z;
cach Y” is independently O, S, or NR;
M21s0, 1or2;

15 each R is a group of Formula VIb:

1 1

] HR\/RY} I
~ VS N R
G G ve—
1 Mi2e Wid
M1a ¢
Formula VIb
wherein:

20 each M1la, Mlc, and M1d is independently 0 or 1;

Mi2¢is0,1,2,3,4,5,6,7,8,9,10,11 or 12;

each R” is independently H, F, CI, Br, [, OH, ~-C(=Y)R, -C(=YHRY, -
C(=YHOR, -C(=Y N(R)z, “N(R)z, - N(R)3, -SR, -S(O)R, -S(O1R, -S(O1R", -
S(O)OR), -S(O}(0R), -OC(=Y "R, -OC(=Y")OR, -OC(=Y(N(R),), -SC(=Y")R, -
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SC(=Y")OR, -SC(=Y )NR)2), NR)C(=Y)R, -NR)C(=Y)OR, -NR)CEY INR),
~SO;NRy, ~CN, =Nj, -NOs, —OR, (C;-Cg) alkyl, (C5-Cglalkenyl, (Co-Cy) alkynyl,
Ce—Cyyp aryl, C3—Cyy carbocyclyl, C,—Csp heterocyclyl, arylalkyl, heteroarylalkyl;

wherein each (Ci-Cs) alkyl, (Co-Cy)alkenyl, (C2-Cg) alkynyl, Cg~Cap aryl,

Cs—Cyo carbocyclyl, Co~Cyp heterocyclyl, arylalkyl, or heteroarylalkyl
is optionally substituted with 1-3 R*® groups;

each R is independently H, (C;-Cy) alkyl, (Co-Cylalkenyl, (C2-Csg) alkynyl,
Cg—Cap aryl, C3—Cyq carbocycelyl, C—Cy heterocyelyl, or arylalkyl;

each R'! or R is independently H, (C;-Cg)alkyl, (C5-Cg)atkenyl, (C,-
Cg)alkynyl, (C4s—Cs)carbocyclylalkyl, optionally substituted aryl, optionally
substituted heteroaryl, ~C(=0)(C,-Cg)alkyl, -S(O)(C;-Cg)alkyl or aryl(C;-Cglalkyl;

each R is independently a carbocycle or heterocycle optionally substituted
with 1-3 R¥ £roups;

each R¥ is independently, halogen, CN, N, N(R),, OR, -SR, -S(O)R, -S(O}R,
-S(O)OR), -S(O)(OR), C=YHR, -CEYHOR, or CEYHNR);

wherein each (Ci-Cg)alkyl, (C»-Cylalkenyl, (C2-Cg)alkynyl or aryl(C;-Cg)alkyl
of each R*, R or R™ is, independently, optionally substituted with one or more halo,
hydroxy, CN, Nj, N(Rb)z or ORP; and wherein one or more of the non-terminal carbon
atoms of each said (C,-Cy)alkyl may be optionally replaced with -O-, -S- or —-NR";

each R is independently H, (C;-Cgalkyl, (Co-Cs)alkenyl, (C,-Cgalkynyl,
aryl(C;-Cgalkyl, (C4—Cg)earbocyclylalkyl, -C(=0)R*, -C(=0)OR*, -C(=0)NR*'R*,
-C(=0)SR*, -S(OYR?, -S(0)R*, -S(OYOR?Y), -S(O)(OR™), or ~SO,NR*R?; and

each R* or R is independently H, (C,-Cg)alkyl, (Cr-Cglalkenyl, (Co-
Cgalkynyl, (C4—Cs)carbocyclylalkyl, -C(=O)C;-Cylalkyl, -S(0)(Ci-Cyalky! or
aryl(C;-Cglalkyl.

9. The compound according to claim 8 wherein:

R®is H, (C;-Cyalkyl, or -C(=0)(C;-Cg)alkyl;
R” or R” together with R* is
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10 wherein
a is the point of attachement to R’
b is the point of attachement to R*;
Ar is phenyl or naphthyl, wherein the phenyl and naphthyl are optionally
substituted with 1-3 R¥ groups;
15 each RY is independently (C1-Cs) alkyl or Cs—Cg carbocyclyl, wherein the
alkyl and carbocyclyl are optionally substituted with 1-3 R* groups; |
each R is independently H, (C,-Cq) alkyl, or arylalkyl; and
each R* is independently halogen, CN, N(R),, OR, -SR, -S(O)R, -S(O},R, -
S(OYOR), -S(O)(OR), -C(=OIR, -C(=0)OR, or C=OINR),.
20

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

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,
alpha-glucosidase 1 inhibitors, hepatoprotectants, mevalonate decarboxylase
antagonists, antagonists of the renin-angiotensin system, endothelin antagonists, other

anti-fibrotic agents, nucleoside or nucieotide inhibitors of HCV NS5B polymerase,
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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

medicament for the treatment of Flaviviridae virus infection.

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

infection.

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.

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
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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