production in chronically infected patients and the high spontaneous mutabiiity of
HCV virus (Meumann, et al., Science 1998, 282, 1037, Fukimola, et al., Hepafology,
1996, 24, 1351-4; Domingo, et al.,, Gaene, 1888, 40, 1-8; Martell, et al,, J. Virol, 1982,
86, 3225-9.

5 Currently, thare are primarily two antiviral compounds, ribavirin, a nucleoside
anatog, and interferon-alpha (o} (IFN), that are used for the treatment of chronic HCV
infections in humans, Ribavirin alone is not effective in reducing viral RNA laveis,
has sighificant toxicity, and is known fo induce anemia. The combination of IFN and
ribavirin has been reported o be effective in the management of chronic hepatilis ©

10 {Seoft, L. J,, etal. Drugs 2002, 62, 507-556) but less than half the patienis given this
treatment show a persisfent benefil.

Combined, infections from the Faviviridae virus family cause significant
mortality, morbidity and sconomic Iosses throughout the world.  Alkyny! substituted
thicphenes with anti-Favivitidae virus sctivity have been disclosed by Chan, st al.,

15 WO 2008058383; Wunberg, et al.,, WO 2006072347; and Chan, et al., WD
2002100851; but none of these are currently clinically approved antiviral therapsutics.
Therefore, there remains a need to develop effective treatments for Flaviviridas virus
infections.

20 SUMMARY SFTFHE-RRENTEN-

in one aspect, there is pProvided are compounds of Formula ;

R?
X s oH
o]
N-—Y
G
=<Rz
25 Formuta (1),

or & pharmaceutically acceptable salt or ester thereof, wherein:

R iz selected from the group consisting of optionally substituted C...; alkyl,
optionally subsiituted Cqaz alkenyl, optionally substituted Cq.p alkynyl, optionally
subsiituied Cs.az cycioalkyl, oplionally substituted Cg.4 aryl, oplionally substituted 3 -

2



3 - 14 membered heteroaryl, 3-12 memberad heterocyclyl, 3-18 membered
hetercarylalkyl, and  Ceqp aryiatkyl;

o R®" and R™ taken together with the aloms fo which they are attached form
a 3 ic 10 membered heterooyclyl;

each R™ independently is selected fram the group consisting of H, Ci.p alkyl,
Coagn akeryl, Co.qp aliynyl, Caap oyoloalkyl, ey aryl, 3 - 14 mambered hetarcaryl, 3-
12 memberad heterooyclyl, 3-18 membered heteroarviatkyl, Cee arvialkyl, -CN, -
C{ORY, .CHE and -S(Q).R%;

each R* individually is Gz alky};

each R* is independently H, C-Cqp alkvl, Co-Cys cycioalkyl, 3 - 14 mamberad
heteroaryl or 3-12 membered heterocyciyl wherein sach Cy-Coyp aliyt, C3-Cyp
cycioalkyi, 3 - 14 membered hatercaryt or 3-12 membered helerocyclvl is opfionally
substituted with one or more Q)

each R is indapendantly C-Cy allyl, Go-Cyp cycioatkyl, 2 - 14 membersd
heteroary! or 3-12 membered haterocyciyl wherein each Cy-Cy; alicyl, Co-Cos
cycloalkyl, 3 - 14 membered hetercaryl or 3-12 membered heterooyclyl is oplionaily
substiiuted with one or more QF;

REis CoCys aliyiyne, Ci-Caz cycloalkylyne, or 3-12 membered
heterocyclylyne wherein each C.-Cy, alitylyne, Cs-C., cycloalkylyne, or 3-12
membered halerocyclyiyne is opfionally substituted with one or more Q" and

R ig selected from the group consisting of optionally substited Ci.i, alkyl,
cplianally substituted C,.4; atkenyl, cplionally substituted G, alkynyl, opfionally
subsfituted .42 cycloatkyl, optionally substiiuted Ce., aryl, opfionally substituied 3 -
414 memberad heteroaryl, optionally substitutad 3 -12 membered heterocyclyl,
optionaily substituted 3-18 membered hateroaryialkyl, oplionaily substituted 3-18
membered heierocyciviatkyl and optionally subsiiiuted Cyqg arylalkyi;

wherein, each subsiituted R’ is substituted with one or more Q%

in one aspect, there is provided the compound as defined above for use in treating a

viral infection caused by a virus selected from the group consisting of dengue virus, yeliow

fever virus, West Nile virus, Japanese encephalitis virus, tick-borne encephalitis virus, Kunjin

virus, Mumray Valley encephaiitis virus, St. Louis encephalitis virus, Omsk hemorrhagic fever

virus, bovine viral diarrhea virus, Zika virus and Hepatitis C virus.

in one aspect, there is provided the compound as defined above for use in freating

a viral infection caused by Hepatitis C virus or Flaviviridae viral,

in another embodiment, a method for treating Flaviviridee viral infections s
provided comprising administering an effective amount of a compound of Formula |
{0 2 patient in need thereofl. The compound of Formuia { is administerad fo a human
subject in need thersof, such as a human being who is infected with viruses of the
Flaviviridae family. in another embodiment, the compound of Formuia | is
adminisiered to a human subject in need thereof, such as a human being who is
infected with a HCV virus. In one embodiment, the freatment results in the reduction
of one or more of the in viral loads of clearance of RNA in the patient.



In another embodiment, provided is & method of treating and/or preventing =
disegse caused by a viral infection wharein the vira infection is caused by a virus
selected from the group consisting of dangue virug, vellow fever virus, West Nile
virus, Japanese encephalifis virus, tick-borne encephalitis virus, Junjin virus, Murray
Valiey encephaliis virus, St Louis encephalifts virug, Omsk hemorthagic fever virus,
bovine viral disarrhea virus, Zike virus and Hepatitis C virus; by administering o
subject in need thereof a therapeutically effective amount of & compound of Formula
|, or & pharmaceutically acceptable salt thereof.

in another ambodiment, provided is the use of & compound of Formula | for
the manufacture of 2 medicament for the treatment of Flaviviridae viral infections. in
another aspestoithis embodiment, the Flaviviridae viral infection is an HCV infection.

in another embodiment, provided is a compound of Formula | for use in
treating a Faviviridae viral infection. In another eopeeteithis embodiment, the
Flaviviridae viral infection is an acute or chronic HCV infegtion. in another espestef
+ig- embodiment, the treatment results in the reduction of one or more of the viral
loads or clearance of RNA in the patient. In ancther aspeetetthls embodiment, the
freatment results in the reduction of the MCV viral load or ciearance of MOV vira!
RNA In the patient.

tn another embodiment, provided is a method for freating or preventing HCV
comprising administering an effective amount of a compound of Formula { o &
patient in need thereof. In another embaodiment, provided is the use of 8 compound
of the present isvestisndisclosurs for the manufacture of a medicament for the treatment or
prevention of HCV,

In one aspect, there is provided a pharmaceutical compaosition comprising a

therapeutically effective amount of a compound as defined above and a pharmaceutically

accepiable carrier or excipient, and

optionally further comprising at least one additional therapeutic agent selected from the group

consisting of interferons, ribavirin or ifs anaiogs, HCV NS3 protease inhibitors, NS5a inhibitors,

alpha-glucosidase 1 inhibitors, hepatoprotectants, mevalonate decarboxylase antagonists,

antagonists of the renin-angiotensin system, other anti-fibrotic agents, nucleoside or nuciectide

_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; and mixtures thereof,

in another embodiment, provided s a pharmaceutical composition comprising
a compaund of Formula | and one or more pharmaceutically accepiable carriars or
excipients, The pharmaceutical composition of Formuia | may further comprise one
or more additional therapeutic agenis. The one or more additional therapeutic agent
may be, without limitation, selected from: inferferons, ribavirin or its analogs, HCV
NS3 protease inhibitors, aipha-glucosidase 1 inhibitors, hepatoproteciants,
nucleoside or nuclectide inhibitors of HICY NS5B polymerase, non-nutiecside
inhibifors of HOV NSEB polymerase, HCV NSBA inhibitors, TLR-7 sgonisis,
cyciophilin inhibitors, MCV IRES inhibitors, pharmacokinetic enhancers, and ofher
drugs for treating HCV, or mbdures theraol.

in another embodimentt, provided is a method for the treatment or prevention
of the symptoms or effects of an HCV infection in an infected animal which comprises
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administering to. i.e. treating, sal! animal with a pharmaceutical combination
coraposition or formulation comprising an effective amount of & Formula { compound,
and a second compound having anti-HCV propsriies,

in another smbodiment, provided are compounds of Formula | and
pharmmacesutically acceptable salts thereof and all racemates, enartiomers,
disstereomers, iautomers, polymorphs, pseudapcivmorphs and amorphous forme
tharaaf.

in anothar embodiment, provided are processes and novel intermadiates
disclosed herein which are useful for preparing Formuia | compounds.

in othar embodimants, noval methods for synthesis, analysis, separation,
isolation, purification, characterization, and testing of the compounds of Farmula | are
proviged.

The present inventisadiscigsure includes combinations of aspects and embodiments, as

well as preferences, as herain described throughout the present specification,
DETAILED DESCRIPTION

Reference will now be made in detall to certain embodiments of the invention,
exampies of which are illustrated in the accompanying structures and formulas.
Whiie the invention will be described in conjunction with the enumeratad
embodiments, i will be understood that thay are nol intended to limi the invention fo
those embodiments. On the contrary, the invention is infended o cover alf
aternatives, modifications, and equivalents, which may be included within the scope
of the present invention as defined by the claims.

All documents referenced herein are each incorporated by reference in their
entirety for all purposes.

In one embodimant of Formuia |, R is optionally substituted C..q, aliyi,
eotionally substituted Ce.. alkeny!, oplionally substituted Ca.q2 alkynyl, or optionaliy
substituted Gy cyaloalkyl. in another aspect of this embodiment, R is optionally
substituted C.-Cyz alkyl. In another aspect of this embodiment, R’ is optionally
substituted Cs-Cr secondary or tertiary alkyl. In another aspact of this embodiment,
R' is prop-2-yl (isopropyl) or Z-methyiprop-2-y! (E-but),

in another embodiment of Formula |, R? is optionally substituted Sy, alioyl,
optionafly substituted Co.e alkenyt, optionally substituted Ca.1p alkynyl, oplionally

substitited Cs.qp sycioalkyl, or oplionally substituied Ce.s arylalkyl. th ansther aspect
11
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WHAT IS CLAIMED 1S: //
1. A compound of Formula |: f/‘f
R!
: i\ S OM »
0
\
N—Y
O==
R2
Formula (1),

or a pharmaceufically acceptable salt or esier thereof, wﬁérein:

R'is selected from the group consisting of optit;nafly substituted Cy4; alkyl,
optionally substituted C,.4; alkenyl, opticnaily subs_‘tiﬁ‘:ted Co.qz alkynyl, opficnally
substituted Cy.4z cycloalkyl, optionally Substitutgd"'bﬁ_m aryl, optionally substituted 3 -
14 membered heteroaryl, optionaily subst%tut_@ﬁ: 3 -12 membered heterocyciyl,
oplionally substituted 3-18 membered het@faarylalkyi, optionally substituted 3-18
membered heterocyclyialkyl and optiona[gy substituted Cq.qp arylalkyl,
wherein, each substituted R is subs_‘fitzlted with one or more Q"

gach Q' is independently séi.acted from the group consisting of
halogen, oxo, oxide, -NO,, «—i\d(ed‘, -SRY .S(CIRY -S(O)LR™, -5{(0) NRR™,
-NR™C{O)R", -wR‘“C(O)NR”%z”, NRS(OR", -NR™S(0),R", -OP(O)R'R™,
-PORTR™, —P(O)OR“R:?'; -PIOYOROR™, -C(OINR'R'?, optionally substituted
C1g alkyl, optionally sutbéltituted Cqq alkenyl, oplionally substituted C,s alkynyl,
optionally substitute_ﬁ"é3,5 cycioalkyl, optionally substituted Cs.4» aryialkyl, optionally

- substituted Cg.q» @rfi, optionally substituted 3 - 14 membered heteroaryl, optionaily
substituied Cq__ﬁ-é}ikyioxy, optionally substituted C..¢ alkenyloxy, optionally substituted
Cos alkynylok&, optionally substituted Cs cycloalkyloxy, optionally substifuted Cg.q2
aryloxy, optionally substituted 3 - 14 membered heteroaryloxy, optionally substituted
412 mé;nbered heterocyclytoxy, optionally substituted -C(O)C44 alkyl, optionally
sub__sﬁtu‘zed -C{O)Cos atkenyl, optionally substituted ~C(O)C,s aikynyl, optionally
s.u"isstituted -C{O)Cs. cycloalkyl, optionally substituted -C{O)Cqg.q2 aryi, optionally
“substituted ~-C{0O}3 - 14 membered hetero'aryl, oplionally substituted -C(O)Cg.12
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arylalkyl, optionally substituted -3-10 memberad
heterocyclyl, -OH, -NR''R™, -C({O)OR'™, -CN, N3, -C(=NR"*NR''R",
-C(=NR™®IOR™, -NR'’C(=NR™INR'R"™, -NR"'C(Q)OR™, and -OC(ONR''R';

sach R, R", and R, independently, is selected from the group consmtmg of
H, optionally substituted C4.4; alkyl, optionally substituted Cy.4, alkenyl, op’uonaliy
substituted Cy.4, alkynyi, oplionally substituted Cs 4, cycloalkyl, optlonaily.subsmuted
Cs.14 aryl, optionally substituted 3 - 14 membered hetsroaryl, optiona%iy"’éubstituted 3-
12 membered heterocyciyl, optionally substituted 3-18 membered 'r_).é%eroaryiaii{y[,
and optionally substituted Ceys arylalkyl: )

or R' and R™ taken togeiher with the atoms to which j‘th“éy are attached form
a 3 to 10 membered heterocyclyl;

each R, independently, is selected from the grqu’i; consisting of H, optionally
substituted Cyqz alkyl, optionally substituted Coy, aikejn?i, optionally substituted Co.qs
alkynyl, optionally substituted C; 42 cycloalkyt, Optioaé{ily substituted Cg.14 arvl,
optionaily substifuted 3 - 14 mambered heteroatyl'f optionally substituted 3-12
membered heterocyclyl, optionally substituted :8!.18 memberad heteroarylaliyl,
optionally substituted Cg.(g aryialkyi, -CN, -Q(b)R“, -CHO and -S{0)L,R™;

each R™, independently, is optionally subsfituted C,.., alkyl:

wherein, each substituted Q', §{£53tituied R -substituted R, substituted R'?,
substituted R"™, or substituted R™ Es-iﬁdependentiy substituted with one or more Q%;

R%is selected from the group consisting of optionatlly substituted C, 4, alkyl,
optionally substituted Coy a[kgnyt, optionally substituted C,.4, alkynyl, optionally
substituted Caqp cycioalky!,ﬁo’étionaiiy substituted Cg.14 aryl, optionally substituted 3 -
14 memberead heteroary!!,.z-t;ptionaHy substituted 3 -12 membered heterocyclyl,
optionally subsiituied 348 membered heteroarylakyl, and optionally substituted Cg.1g
rylalkyl:

wherein, eaoh substituted R? is substituted with one or more Q%

sach Q2 mdependent y, is selected from the group consisting of
halogen, oxca’ ox;de -NO,, -N{=0}, -SR* -S(O)R?, -S{0)R*, -8(0), NR¥RY
NRZOC(O)R21 NRPC(OINRTR?, -NR¥S(OIRY, -NRPS(0),R, -OP(ORY'R,
P(O)RMR22 -PIOYORP'R™ P(O)YOR*OR®, -C{OINR¥R*, optionally substituted
Cqﬁg,aikyl, optionally substituted C,.¢ alkenyl, optionally substituted C.4 alkynyi,
op{ionally substituted Cag cycloalkyl, optionally substituted Ce.q; arylalkyl, optionaily
substituted Cq.; aryl, optionally substituted 3 - 14 membered heteroaryl, optionaily
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_ /
substituted C..q alkyloxy, optionally substituted C.¢ atkenyloxy, optional%g} substitute /
Cas altkynyloxy, optionally substituted Gy cydioaikyloxy, optionally substituted ngz
aryloxy, optionally substituted 3 - 14 membered heteroaryloxy, opticnally subsfﬁéed
4-12 membered hsterocyclyloxy, optionally substituted -C(O)C4s alkyt, optigjnai
substituted -C(O)Cas alkenyl, optionaily substituted -C(O)C..¢ alkynyl, op’nonaliy
substituied -C(0)C,.5 cycloalkyl, optionally substituted ~C{G)Cq 1> aryl, fgphona%iy
substifuted -C{0)-3 -14 membered heleroaryl, optionally substxtutecﬁgC(O)Ce_fg

— SRS A

arytalkyt, optionaily substituted 3-10 mambered f’
heterocyclyl, -OH, -NR*'R*?, -C{O)OR?, -CN, -N3, ~-C{=NR*NR*'R?,
C(=NR®OR®, -NRPC(=NR®N R¥'R*, -NR*'C(O)YOR™, a.pf‘éfWOC(O)NRmRzQ;

each R?, R”, and R”, independently, is selecteq‘,f?lom the group consisting of
H, optionally substituted Cy.,» alkyl, oplicnally substitutﬁé Cap alkenyl, optionally
substituted Cq.qp alkynyl, optionally substituted Ca-iggég;cloaikyi, optionally substituted
Cs.14 aryl, optionally substituted 3 - 14 membere@-ﬁéteroaryl, optionally substituied 3-
12 membered heterocyolyl, oplionally substitquéa 318 membered heteroarylaliyt,
and optionally substituted Cq.s arylaikyl; ’

or R*" and R* taken together witb’“{he atoms to which they are attached form
a 3 to 10 membered heterocyciyl; |

each R®, independently, isfs‘élected from the group consisting of H, optionally
substituted Cy.qp alkyl, opﬁorzally/é‘{}bsﬁtut@d C..» alkenyl, optionally substituied Cs..5
allynyl, optionally sz;bstitt_sted‘;d_m oycloalkyl, optionally substituted Cg. aryl,
optionally substituted 3 - ‘i{}"’ﬁwembered heteroaryl, optionally substituted 3-12
membered hetas‘ocyclyiiu_%d;:)tionaliy substituted 3-18 membered hetercarylalkyl,
optionally substituted Ce.is arylalkyl, -CN, -C(O)R¥, -CHO and -S(0)R™;

each R* En;,_d’iiréduaﬂy is optionally substituted Cq.1, alkyt;

wherein,yé’éch substituted Q7, substituted R®, substituted R*', substituted R*,
substituted sz’ or substituted R* is independently substituted with one or more Q°;

Y i§--"‘;R3—L—Het, -N(RYR®) or -R*=NOR;

R3 is selected from the group consisting of optionally substituted Gy
aikyie,r{é, Ca.rp alkenylene, substituted C,.qp alkenylene, Cyy, alkynylene, substituted

Cz @"Qaikynytene Caz cycloalkylene, substituted Cs.«; cycloalkylene, Cay,

}_cycloa!ky alkylene, substituted Ca.4; cyclozikylalkylens, optionally substituted Cgqa

arylene, optionally substituted 3 - 14 membered heteroaryiene, optionally substituted

—4
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3 -12 membered heterocyclylene, optionally substituted 3-18 membered
hetercarylalkyiene, and optionally substituted Cq..s arylalkylene;
wherein each substituted R is substituted with one or more Q%

£

each @, independently, is selected from the group consisting of //
halogen, oxo, oxide, -NO,, -N(=0}, -SR®, -S(OR™, -S(0,LR*, -3(0}), NR}QJRS“,
-NR¥C(O)R* -NRPC(OINR*'R*, -NR¥S(0)RY, -NR¥S(0}),R*, -OP(Q{RMR”,
-P{OR*RY, -P(O)OR™'RY, -P(OYOR*OR¥, -C(OINR¥'R*?, opﬁonaﬁ’} substituted
Cy.s aikyi, oplionally subsiituted C,.¢ aikenyl, opiicnaily substituted/é;_s alkynyi,
optionally substituted Cag cycloalkyl, optionaily substituied Csﬁ,g/érylalkyl, oplienally
subslituted Cg.12 aryl, optionally substituted 3 - 14 membereqj..»"'ﬁeteroaryi, optionally
substituted Gy alkyioxy, optionally substifuted Cog alkenyjé;(y, optionally substituted
Cae alkynyloxy, optionaily substituted Ca cyc%oa%kyioxy/,/optionai!y substituted Cq.q;
aryloxy, optionally substituted 3 - 14 membered hetgr‘éaryioxy, optionally substituted
4-12 membered heterocyclyloxy, optionally substitUted -C(O)C,4 alkyl, optionally
substituied -C(0)Co atkenyl, optionally substi;m/‘&ad -C{0YCug alkynvi, opticﬂailly
substituted -C(0O)Cs, cycloalkyl, optienally s}ta“éstituted -C(O)Ce.1z aryl, optionally
substituted -C(O)- 3 -14 membered hetergaryl, optionally substituted ~C(O}Cs.0
arylalkyl, optichally subsiituted 3-10 mﬁf;\bered

/J
“heterocyclyl, -OH, -NR*'R™ -C(Q)OR™, -CN, -Nj, -C(=NR**NR¥'R*,
.

-C(=NR¥)OR¥, -NRPC(=NR™)N,R*'R*, -NR¥'C(0)OR®, and -OC(ONR¥R%;

sach R¥® R¥ and RBQ},Ifgdependently is selected from the group consisting of
H, optionally substituied qu;ﬂé alkyl, optionally substituted C,..; alkenyl, optionally
subsiituted Cp.42 alkynyl ,g,e/pt%onaiiy substituted Cy.45 cycloalkyt, optionally substituted
Cea.12 aryl, opticnally sygstituted 3 - 14 membered heateroaryl, optionaily substituted 3~
12 membered het@yéi:yclyl, optionally substituted 3-18 membered heteroarylalky!,
and optionally sg'ﬁ/stituted Corg arylalkyl;

or Rsi_,é‘ﬁd R* taken together with the atoms ta which they are attached form
ad3to10 m—é;nberéd heterocyclyl;

gé‘éh R* independently is selected from the group consisting of H, optionally
subsjgiftﬂ.ted Cip alkyl, optionally substituted C...» alkenyt, optionally substituted Co_s
aliﬁyéixyi, optionally substituted Cy.., cycloalky!, optionally substituted Ce.qq arvl,
G"E)iionally substituted 3 - 14 membered heteroaryl, optionally substituted 3-12
membered heterccyclyl, optionally substituted 3-18 membered heteroarylalkyi,
optionally substituted Cq arylalkyl, -CN, -C(Q)R*, -CHO and -S(C,LR*:
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each R* individually is optionally substituted Cq.., alkyl; ,

wherein, each substituted Q°, substituted R*, substituted R, substituted R32
substituted R®, or substituted R* is independently substituted with one or morg;:-»Qa,

I is selected from the group consisting of -OC(ON{R™-, —N(R‘*)C(O)ij -
N(RYIS(0)-, -N(RNC(O)-, -C{O)-, -C({O)C-, -OC(O)-, ~N(R4)N(R4)C(O)O—,gf"’f
and N(RON(R )

Het is an optionzlly substituted 3-12 membered heterocyc?y!{_,kd; optionally
subsiiiuted 3-14 membered heteroarvi; F

wherein, each substituted Het is substiiuted with one or ‘more Q%

each Q°, independently, is selected from the group. conswtmg of
halogen, oxo, oxide, -NO,, -N(=0), -SR*, -S{OIR™®, -5( g:})z R® -3(0)NR*R",
-NR¥C{OR", -NRPCIOINRYR*, -NRPS(O)R", -N3458(0)2R41, -OP(O)RMR*,
-P{OYRTRY, -P(OYORYR®, -P(O)YOR*HOR?, —C(O‘}}\JR‘“R“ optionally substituted
Ci.q aikyl, optionally substituted C. 4 alkenyl, op’nonal%y substituted Co alkynyl,
optionally substifuted Cag cycloalkyl, opnonaiiy substituted Cs.1» arvlalkyl, optionally '
substituted Ce.p aryl, opticnally subs’mtuted 3 - 14 membered heteroaryl, opticnally
subsiituted (31 s alkyloxy, optionally substniuted Ca. alkenyioxy, optionally substituted
Co.s alkynyloxy, opticnaily subst;tuted 63 s cycloalkyloxy, optionally substituted Cg.qo
aryloxy, optionally substituted 3 14 membeared heteroaryloxy, optionally substituted

4-12 membered neterocyclyloxy ophonalty substituted -C( O)C1_5 alkyi, optlonaiéy

substituted ‘C{O)C:g.e cy,x‘;loaikyl, optlonally subsfituied —C(O)Cevm aryi, optlonally
substituted -C(O} 3~14 membered heteroaryl, optionally substituted -C(O)Cs 12
aryialkyl, optiona};yﬁsubstituted 3-10 membered
heterocyalyl, -OH, -NR“'R, -G(O)OR, -CN, -N;, -C(=NRP)INRYR,
~C(=NR43)QF€'3°, -NR¥C(=NR™IN R*"R*, -NR*C(O)OR™, and -OC{O)NR*'R*:

Q,aéh R™ R", and R%, independently is selected from the group consisting of
H, opj{i”élhaliy substituted Cq.q; alkyl, optionally substituted C,.; alkenyl, optionally
subéﬁtuted Craz alkynyl, oplionally substituted Cs.4; cycioalkyl, optionally substituted

C},\,M aryl, optionally substituted 3 - 14 memberad heleroary!, optionatly substituted 3-

© 12 membered heterocyclyl, optionally substituted 3-18 membered heteroarylalkyi,

and optionaily substituted Cs.g arylatkyl;
or R*" and R* taken together with the atoms to which they are attached form

a 3 to 10 membered heterocyclyl;

.................. 153
=R
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each R® independently, is selected from the group consisting of H, opt%ona![{y’f
substituted C..q, alkyl, optionally substifuted C,4, alkeny!, optionally substituiad 0212
alkynyl, optionally substituted Cx.4» cycloalkyl, optionally substituted Cg. aryi, 7 "’
optionally substituted 3 - 14 membered heteroaryl, optionally substituted 3- 12/
membered heterocyclyl, op‘uonaily substituted 3-18 membered heteroaryl alkyl
cotionally substituted Ceyg arylalkyl, -CN, ~C(C)R™, -CHO and -3(0 Rd’f

each R* individually is optionally substituted C..q, alkyl; ’/

. . 4
\uharmn’ azach substituted Q° suhstitute

Ch SUks uLu i

substituted R®, or substituted R™ is independently substituted w fith one or more Q°;

each Q°, mdlwduaﬁy, is selecied from the group consrs/tmg of
halogen, oxo, oxide, -NO,, -N(=0), -SR™, -S{OR*, -S(0}); ORR®, -S(0), NR¥™R™,
ANRPC(OIRY, -NRYC(OINRTR®, -NR¥S{ORY, NR{%(O)ZR“, -OP(ORT'R¥,
-P(O)RTRY, -P(O)ORYRY™, -P{OYORPOR, -C(O/)M%z“R“, optionally substituted
Cqg alicoy, oplionally substituted Cop alkenyt, optio;{'al%y substituied C, 5 atkynyl,
optionally substituted Caq cycloalkyi, optionall/y«"éubstituted Ce1p aryialkyl, optionally
substituted Cgqp aryl, optionally substituted 3/— 14 membered heteroaryl, optionally
substituted Gy alkyloxy, optionally substi/‘gfj;ied Cqg alkenyloxy, cptionally substiiuted
Cag alkynyioxy, optionalty subsﬁ’zuted C’gs oycloalkyioxy, optionally substituted Ceg.qy
aryloxy, optionally substituted 3 - 1%«=f%embered hetercaryioxy, optionally substituted
4-12 membered heterocyctyloxy,ﬂ_,_fibtionaliy substituted -C(O)C,¢ alkyl, optionally
substituted -CL{0)C.4 alkenyl, Qﬁ;ﬂonaﬂy substituted -C{O)C,¢ alkynyl, optichally
subsfituted -C{OYCs6 cycioe;gjiéyi, optionaily substituied -C{OYCe.1; aryl, optionally
substituted -C{O}- 3 -14 gn‘émbered hetercaryt, optionally substituted -C{O)Cg.42
arytaikyi, optionally SU?é%itU’[Ed 3-10 membered.
heterocyclyl, -OH, —/{NTJQST R -C{OYOR™, -CN, -Ns, ~C(=NR¥™)NR"' R,
-C(=NR™OR™, ;ﬁRSGC(zNRﬁ)N R¥R™ NRYC(O)ORY, and -OC(OINR™' R

gach F%Sd‘ R™ and R*, independently is selected from the group consisting of
H, optionally substltuted Cy.qz alkyl, optionally substituted C,.q; alkenyl, optionally
subst:tuted Caap alicynyl, optionally substituied Cs.4; cycioalkyl, optionally substituied
Ceoaa gm;l, optionally substituted 3 -~ 14 membered heteroaryl, optionally substituted 3-

12ﬁmﬁfembered heterocyclyl, opticnally substituted 3-18 membered heteroarylalkyl,

afd optionally substituted Ce.q¢ aryialkyl:

or R*" and R™ taken together with the atoms to which they are attached form

a 3 to 10 membered heterocyclyl;

i
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each R¥, independently, is selected from the group consisting of M, op’nonaﬂy
substituted Cy., alkyl, optionally substifuied Cs.4z alkenyl optionally subsiituied Cz A
alkynyl, optionally substituted Cs.4; cycloalkyt, op’nonaliy substituted Ceaq aryl, ’
optionally substituted 3 - 14 membered heteroaryl, optionally substituted 3-1 2
memberad heterocyclyl, optionally substituted 3-18 membered heteroarylgi‘léyi,
optionally substituted Cg.g arylalkyl, -CN, -C(O)R%, -CHO and —S(O)ngf';"‘

each R, independently, is optionally substituted Cy.42 alkyl;

wherein, each substituted O, subsfituied R*, subsiituted R, substituted R,
substituted R™, or substituted R* is independently substétuted/mﬁfth one or more Q°:

each Q°, independently, is selected from the group céﬁsisting of halogen, oxo,
oxide, -NO,, -N(=0), -SR®, -3(0)R¥, -5(0),R*, -S{C), N R“@ R®, NRPC(O)R™,
NRECIOINRE'R®? NRS(O)RY -NR¥S{0),R™, OP(@)RS‘RE{
-POYRYR®, -P(O)ORC'R®, -P(OYOROR™, C(O)NR“RSE, Cig alkyl, Cag alkenyl,
Cag alkynyl, Cug cycloalkyl, Cs.q. arylalkyl, Cs.j_/p_/*a/ryl, 3 - 14 membered heteroaryl,
Crsalkyloxy, Cog alkenyioxy, Cog aikynyioxy}_/’égwﬁ cycloalkyloxy, Ceus aryioxy, 3 -
14 membered hetercaryloxy, 4-12 membere’é heterocyclyloxy, -C{O)Cy; alkyl, -
C{O)Cos alkenyl, -C{O)C,4 alkynyl, MC({B)CQ, g cycloalkyl, -C(O)Cq4
hailoalkyl, ~C(Q)Cs.1z aryt, -C(O}- 3- 14’membered heteroaryl, -C{O)Cg.1z arylalkyl
3-10 membered heterocyclyl, OH,/NR‘“ R% -C{Q)OR®, -CN, -Nj, ~Cl=NR¥INRI'R®,
-C(=NR*)OR¥, - NRSDC(—NRE“)N R‘”RB‘, -NRP'C{O)OR™, and -OC{OINR'R%,

each R¥ R, and RB?,;“li;?dependent!y, is selected from the group consisting of
H, Ciigalkyl, Cose a§keng]{f Cy.qp alkynyl, Cs., cycloalkyl, Ciqp haloalkyl, Ceag aryl,
3 - 14 membered hetergé?yi, 3-12 membered heterocyclyi;, 3-18 membered
heteroarylalkyi, and Csm aryialkyl;

or R* and },R’éz taken together with the atoms to which they are attached form
a 3io 10 meer’Féd heterocyclyt,

eachfi:’%"é3 independentiy is seiected from the group consisting of H, Cq.z alkyl,
Coz aEker;rf/flz, Cy.qz alkynyl, Cs. cycloalkyl, Ceqq aryl, 3 - 14 membered heteroaryl, 3-
12 mega'gered heterccyclyl, 3-18 membered heterocarylalkyl, Ceqg arylalkyl, -CN, -
C(O)R™, -CHO and -S(0)R™;

" sach R* individually is Gy, alkyl:
each R* Is independently H, C;-Cy alkyl, Cs-Cqz cycloalkyl, 3 - 14 membered

: heteroary! or 3-12 membered heterocyclyl wherein each C4-Cy; alkyl, Cs-Cyy
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cycioalkyl, 3 - 14 membered heteroaryl or 3-12 membered heterocyclyl is optionally
substituted with one or more Q' : f’

each R® is independently C,-Cy; alkyl, Cs-Cy2 cycloalkyl, 3 - 14 membe@é
hetercaryl or 3-12 mambered heterocyclyl wherein each Cy-Cy, aikyl, C3—C12/'f
cycloalkyl, 3 - 14 membered heteroaryl or 3-12 membered heterocyclyl i is optnona!iy
substituted with cne or more Q' )

REis C-Cia atkylyne, Cs-Cy, cycloalkylyne, or 3-12 membered
heterocyclylyne wherein each C4-Cy; alkyiyne, C3-Cyp cyo!oaiky!ylm’e, or3-12
membered heterocyclylyne is optionally substituted with one gr"';nore Q'; and

R is selected from the group consisting of optionaiﬁl}y’éubstituted Cy.ap alkyt,
optionally substituted C,.q, alkenyl, opticnally substituteg/ég_w alkynyl, optionally
substituted Ca.45 cycloalkyl, optionaily substituted {357}4’%;1;3/?, opticnally substituted 3 -
14 membered heteroaryl, optionally substituted 3 ;ﬂ’é membered heterocycly!,
opticnally substituted 3-18 membered heteroawi’é!kyl, optionally substituted 3-18
membered heterocyclylalkyl and optionally s,,u’f;stituted Ce.1g arvlalkyl;

A .
wherein, each substituted R’ is sgb‘stiiuted with one or more Q°.

-
e

Fi
,/

2. The compound of claim 1, V)jﬁ%l’@%h R"is optionally substituted Cy.i, alkyl,
optionaily substituted Ca.p alkeny{ optionally substituted C,.4, alkynyl, or optionally
substituted Ca.r; cycloalkyl.

3. The compound pf'yciaims 1 or 2, wherein R" is optionally substituted C4-C;

secondary or tertiaq(,é?ikyl.

4. The coﬁm‘ﬁound of any one of claims 1-3, wherein R? is optionally substituted
Cay cycloa_!l{yl.
5. The compound of any one of claims 1-4, wherein R? is optionally substituted

mg{ﬁ'ylcyclohexyl ar optionally substituted methylcyclohaxenyi.

/6. The compound of any one of claims 1 - 5 represented by Formula [i:
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Formula I

or pharmaceutically acceptable saits or esters thereof, Wher@iﬁ‘

R*is optionally substituted 4-methyicyclohexyl or optional],y;’éubstituted 4-

methylcyclohexenyl. A

~J

The compound of any one of claims 1 — 6‘__)\iﬁfi"aerein R*is:

K
@331,
'\\I\
/
/

8. The compound of any one g:ffciaims 1-6 wherein R® is:
Ex}f"é !““”Q‘“‘g
: OH |
9, The oompoug_.djof any one of claims 1 - 8, wherein Y is —R*L-Het.

10, The corpgound of any one of claims 1-9, wherein R® is optionally substituted
Ci1z aikylenﬁgaf;”fcg,m cycloalkylene, substituted Ca.,; cycioalkylens, Caqn
cycloaikyl{a‘l’kylene, substituted Cy4; cycloalkylalkylene, optionally substituted Cg.qs

ary%ene..;‘br optionally substituted 3 -12 membered heterocyclylene.

1? The compound of any one of claims 1 - 10, wherein R? is optionally

_,,,.=~'§ubstituted Cq¢ alkylene, Cyscycloalkyiene, substituted Cyg cycloafkylene or

cptionally substituted 5-6 memberad heterccyciylene.

A
3]
~i
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12. The compound of any one of claims 1 - 11 wherein Het is an optionally /
substituted 3-12 membered heterocyclyl or optionally substituted 3-14 memberegf
heteroaryl wherein said optionally substituted 3-12 membered heterocyclyl or;/’f
optionally substifuted 3-14 membered heteroaryl comprises one fo four het_gs-FE)atoms

selected from O, S, or N, /’f

/
&

13. The compound of any one of claims 1-12 wherein Het is opjg.i'gnally substituted
pyridinyi, optionaily substituted pyridazinyi, optionaliy substituteg/{%trahydro-2H~
pyrany!, optionally substituted piperidinyt, opticnally substitut@dﬁpyrrolidinyi, optionally
substituted tetrahydrothiophenyl, optionally substituted pyga‘éinyi, optionally
substituted 1H-tetrazolyl, optionaily subsiituied azeiidinyéfioptionaily subsiituted
tetrahydrofuranyl, optionally substituted tetrahydro—Zﬁfi;uro[2,3—b}furany¥, optionally
substifuied thiazoyl, optionally substituted 1H—imiqai;_:oiyl, opticnally substituted 4H-
1,2,4-triazolyl, optionally substituted 1 H—pyrazo_iyi optionatly substituted 1,3,4-
thiadiazolyl, optionally substituted quinolinyl, .d’btionally substituted [1,2,4]triazolo[4, 3~
alpyridinyl, optionally substituted thiophe[)y'ij, optionally substituted 1,2, 4-thiadiazoly!,
optionatly substituted pyrimidinyl, optiqn‘éliy substituted 1H-1,2,3-triazolyl, optionally
substituted 1,3,4-oxadiazolyl, or opt_ioﬁatly substituted imidazo[1,2-b]pyridazinyl.

14, The compound of any pr"iie of claims 1-8 wherein Y is ~N{R*)}(R).

15.  The compound o_}j.é’ny one of claims 1-8 or 14 wherein R* is H or optionally
substituted Cy-Cq alkyl,”

16. The comp’éund of any one of claims 1-8, 14 or 15 wherein R® is C,-C; alkyl,
Cs-Cq cycioal};ﬁ, 5-10 membered heteroaryl or 4-10 membered heterocyclyl wherein
each C1~CG--élkyi, Cs-Cg cycioalkyt, 5 - 10 membered heteroaryl or 4-10 membered

heterocycly! is optionally substituted with one or more Q.
17 The compound of any one of claims 1-8 wherein Y is -R*=NOR’.

18. The compound of any one of claims 1-8 or 17 wherein R% is Cs-Cq
cycloalkylyne or 4-6 membered heterocyclylyne wherein each Cs-Cq cycloalkylyne or

4-6 membered heterocyclylyne is optionally substituted with one or more Q.

H -
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19.  The compound of any one of claims 1-8, 17 or 18 wherein R%is cyclohexylygmfé.
20. The compound of any one of claims 1-8, 17, 18 or 19 wherein R is opﬁgnaliy
substituted C4-Cq alkyt, optionélly substituted C;-Cyq arylalkyl, optionally syﬁétituted
6-11 membered heteroarylalkyl, or optionally substituted 6-11 membe@dﬁ

heterocyclylaikyl.

21, The compound of claim 1 selected from
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pharmaceutically acceptable sali or ester thereof.
22, A pharmaceutical composition comprising a therapeutically effective amount

of a compound of any one _Q‘ffclaims 1-21 and a pharmaceuticaily acceptable carrier

or excipient.

23. The pharma’ééuticai compaesition of claim 22 further comprising at least one
additional thera_p"éutic agent selected from the group consisting of interferons,
ribavirin or iis"énaiogs, HCV NS3 protease inhibitors, NS5z inhibitors, alpha-
glucos%dagsé’ 1 inhibitors, hepatoprotectants, mevalonate decarboxylase antagonists,
antagqn’fivéts of the renin-angiotensin system, other anti-fibrotic agents, nucleoside or
nquéétide inhibitors of HCV NS&B polymerase, non-nucleoside inhibitors of HCV

NSSB polymerase, HCV NS5A inhibitors, TLR-7 agenists, cyciophitiin inhibitors, HCV

iR&S inhibitors, pharmacokinetic enhancers and other drugs for freating HCV; or

mixtures thereof,

U - S — + SI—— ’169 P A B A g 2w R AR e L e S e LSRRGS gy
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24, Amethod of treating a viral infection caused by a virus selected from the
group consisting of dengue virus, yellow fever virus, Wast Nile virus, Japaneseig-";
encephalitis virus, tick-borne encephalitis virus, Kunjin virus, Murray Valley
encephalitis virus, St Louis encephalitis virus, Omsk hemorrhagic fever vi;-dré, bovine
viral diarrhea virus, Zika virus and Hepatitis C virus comprising adminisﬁté}’ing toa
mammal in need thereof a therapeuticaliy effective amount of a compébnd or

pharmaceutical composition of any one of claims 1-21.

25. The method of claim 24 wherein the viral infection is Ag:é’used by Hepatitis C

virus.

26.  The method of claim 24 or 25 further compris‘;_iﬁﬁg administering at least one
additional therapeulic agent selected from the grq_u";; consisting of interferons,
ribavirin or its analogs, HCV NS3 protease inhgé_‘i:a‘igors, NSba inhibitors, alpha-
glucosidase 1 inhibitors, hepatoproteciants,;rﬁrévaionate decarboxylase antagonists,
antagonists of the renin-angiotensin systg‘r};, other anti-fibrotic agents, nucleoside or
nugclectide inhibifors of HCV NG5B po{y’%erase, non-nucleoside inhibitors of HOV
NS5B polymerase, HCV NS5A inhép?{érs, TLR-7 agonists, cyclophillin inhibitors, HCV
IRES inhibitors, phamacokinetig,é!ﬁhancers and other drugs for treating HCV; or

-t

mixtures thereof.

27. Use of a c-ompoqm@ according to any ene of claims 1 - 21 for the manufacture
of a medicament for ti:gé freatment of a Haviviridae viral infection.

28. A compq__u‘ﬁd according to any one of claims 1 - 21, for the use in treating a

Flaviviridae viral infection.
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WHAT 1S CLAIMED {S:
1. A compound of Formula b

R‘i
% g OH
@
N---Y
O
RZ
Farmula {1},

or a pharmaceutically acceptable salf therecf, wherein:

R’ is selected from the group consisting of optionally substituted C+..» alkyl, optionally
substituted Ca.q» alkenyl, optionally substituted Cs.1» alkynyi, optionally substituted Ca.qp
cycioalkyl, optionally substituted Ce.. aryl, optionally substituted 3 - 14 mambered heteroaryl,
oplionally substituted 3 -12 membered heterocyclyl, optionally substituted 3-18 membered
hetercarylalkyl, optionally substituted 3-18 membered heterocyciyiatkyl and optionaly
substituted Ceqg aryialkyl, _
wherein, each substituted R' is substituted with one or more Q°;

each Q' is independently selected from the group consisting of
haiogen, oxo, oxide, -NO,, -N{=0), -SR', -S(O)R™, -3(O)R"°, -SIOLNR™R" -NR'CIOR",
NRCOINR R, -NRS(OJR", -NRS(ORR"", -

OP(O)RR™, -POIR'RY, -P(Q)OR''R™, -P(OORMORY, -C(OINR'R™, optionalty
substituted Cq alky!, optionally substifuied C.¢ alkenyl, opfionally subsiifuted C.5 alkynyl,
optionally subsiituted Css cycloalkyl, optionally substituted Cg, arviaikyl, optionally
substituted Ce12 aryl, optionally substiiuted 3 - 14 membered heteroaryl, opticnally substituied
Cealkyloxy, optionally substituted C,.s alkenyloxy, optionally substituted C..s alkynvioxy,
optionally substituted Cs.s cycloalkyloxy, optionaily substituted Cey, aryloxy, optionéﬂy
substifuted 3 - 14 membared heteroaryloxy, optionally substituted 4-12 membered
heterocyclyioxy, optionally substituted -C(O)C.5 alkyl, optionally substituted -C{O)Cy.s alkenyl,
optionally substituted -C(O)C.¢ alkynyl, optionally substituted -C{O)Css cycloalkyl, optionaliy
substituied -C(OYCs.12 aryl, optionally subsfituted -C{O)-3 - 14 membered heteroaryl, optionally
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substituted ~C{0)Cs.1o arylalkyl, optionally substituted -3-10 membered
heterocyciyl, -OH, -NR'R™ -C(OYOR™, -CN, -N3, -C(=NR"NR"'R",
-C(=NR™IOR™, -NR™PCENRPINRTR™, -NRCIO)YORY™, and -OCIOINR' R,

each R, R'", and R, independently, is selected from the group consisting of H,
oplionalty substituted C. ., alkyl, optionally substituted C,..» alkenyl, optionally subsiituted Cy.qp
alkynyi, optionally substituted Cs.» cycloalkyl, optionally substituted
Ceaq aryl, optionally substituted 3 - 14 membersd hetercary!, optionally subsiituted 3-12
membered heterocyciyl, optionally substituted 3-18 membered hetercarvialkyl, and optionally
substituted Care arylalkyl;

or R" and R taken together with the atoms to which they are attached form a 3 to 10
mambered heterocyclvi; _

each R, independentty, is selected from the group consisting of H, optionally
substituted C..p atkyl, optionalty substituted Co.1n alkenyl, opticnally substituted Cass alkynyl,
optionally substituted Ca.» cycloalkyl, optionally substituted Cg.4 aryl, optionally substituted 3 -
14 memberad heteroaryl, oplionally substituted 3-12 memberad heterocyclyi, optionally
substituted 3-18 membered hetercarytalkyl, optionally substituted Ce.e anvialkyl, -CN, -C{O)R™,
-CHO and -S(0)R™; |

each R™, independently, is optionally substituted C..1, atkvt;

wherein, each substituted Q°, substituted R'°, substituted R", substituted R™,
substituted R, or substituted R™ is indepandently substituted with one or more Q°;

R? is selected from the group consisting of aptionally substituted C ., alivi, optionally
substituted C.e atkenyi, optionally subsiituted Co., alkynyl, optionally substituted Caap
cycioalkyl, optionally substituted Cs.4 aryl, optionally substituted 3 - 14 membered heteroaryl,
opiionai%y substituted 3 -12 membered heterocvelyl, optionally subsiituted 3-18 membered
heteroaryiatkyl, and opfionally substituted Gy arviatkyt;

wherein, each substituted R? is substituted with one or more Q%

each Q7 independently, is selected from the group consisting of
halogen, oxo, oxide, -NO3, -N(=0), -SR?, -S{O)R™, -S(0)RRT, -SIOLNRPR? -NRPCIORY,
NRPC(OINRT'RZ, -NRPS(O)R?', -NR*S(ORR”, -

OP(ORP'RZ -POIRY'R?, -P(O)ORY'R®, -P{OYORZNOR®, -C(OINR?'R?, optionally
substituted C.s alkyl, optionally subsiituted C.s altkeny!, optionally subsiituted C.e alkynyl,
optionally substituted Css cycloalkyl, optionally substituted Ce.p arylalkyl, optionally
substituted Ceqz aryl, optionally subsiituted 3 - 14 membered heteroaryl, oplionally substituied
Cs alkyloxy, optionaliy subsfituied C,s alkenvioxy, optionally substiiuted Ca5 atkynylioxy,
optionally substituted Css cycioalkyloxy, optionally substituied Csqz aryloxy, opiionally

150
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substituted 3 - 14 membered heteroarvioxy, optionally subsiituied 4-12 membered
heterocyciyloxy, optionally substituted -C(O)C. alkyl, optionally substituted -C(O)C;.5 atkenyi,
optionally substituted ~C{O)C.s alkynyi, optionally substituted -C(O)Ca. cycioalkyl, optionally
substituted -C(0O)Cs.2 aryl, optionally substituted -C{O)-3 ~14 membered heteroaryl, optionally
subsiituted -C(0)Ce.p arviatkyl, oplionally substituted 3-10 membered

heterocyclyl, -OH, -NR¥'R¥ -C(OYOR, -CN, N, ~C{=NRF)NR¥'RZ

-CENRPIORY, -NRPC(=NRZINRY'R?, -NR¥'C(OYORY, and -OC(OINR?'R™;

each R® R*' and R%, independently, is seiscted from the group consisting of H,
optionally subsiituted C,.., alkyl, optionally substituted C..4» alkenyl, optionalty substituted Ca.iz
alkynyt, opfionaily substituted Cs.qp cycioalkyl, optionally substituted Ceus aryl, optionally
subsfituted 3 - 14 membered heteroaryl, optionally substituted 3-12 membered haterocyclyl,
optionally substituted 3-18 membered heteroarylalkyt, and oplionally substituted Ce.g arylalkyt;

or R* and R taken together with the atoms to which they are attached form a 3 to 10
membered haterocyclyt;

each R%, independently, is selected from the group consisting of H, optionally
substituted C..12 alkyl, optionally substituted C...; alkenyt, optionally subsiituted Cy4p alkynyl,
opiionally substituted Cs., cycloalkyl, optionally substituted Ce1s aryl, opticnally substituted 3 -
14 membered heteroary!, oplionally substituied 3-12 membered heterocyclyl, oplionally
substituted 3-18 membered heteroaryialky!, optionally substituted Ce.e arvialkyl, -CN, -C{O)R*,
-CHC and -8(0)R*;

each R individually is optionally substituted C. ., alkyl;

wherein, each substituted Q?, substituted R*, substituted R*', substituted R,
substituted R%, or substituted R*' is independently substituted with one or more Q°;

Y is —R%L-Het, -N{R*(R") or -R%=NOR’;

R® is selectad from the group consisting of optionatly substitiied C..» alkylene, Cs.ap
alkenylene, substitufed C,.1, alkenylene, Caoqn alkynylene, substituted Cs.qp alkynylene, Caxs
cycloalkylene, substituted Cs.i» cycloalkylene, Csap cycloalkylakkylene, substituted Caxp
cycloalkylalkyiene, optionally substituted Csy, arylene, optionally substituted 3 - 14 mermbered
hetercarylene, optionally substituted 3 -12 membered heterocyciylene, optionally subsiituted
3-18 membered heteroaryiatkylene, and optionally substituied Ce.4s arylalkyiene;

wherein each substituted R® is substituted with one or more Q%

each Q°, independenily, is selected from the group consisting of
haiogen, oxo, oxide, -NO,, -N(=0), -SR¥, -S(OIR™, -S(0),R*, -S(OLNR¥RY -NRPCORY,
NRPC(OINRT'RE NR¥S(ORY, NR¥SIO)RRY, -

OP(O)R¥R¥®, -P(OIRYR¥, -PIOYORYR® P(CHORYOR®, -C(OINR¥'R¥?, optionally
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substituted C. alkyl, optionally substituted C, alkenyl, oplionaily substituied Coe alkynyl,
optionally substituted Cas cycloalky!, optionally substituted Ce4z arylaikyl, optionally
substituted Ceqp aryl, optionally substituted 3 - 14 membered heteroary!, optionally substituted
C.s alkyloxy, optionally substituted C..s alkenyloxy, optionally substituted C,.s alkynyloxy,
optionally substituted Cag cycicalkyloxy, optionally substituled Cs.; aryloxy, optionalily
substituted 3 - 14 mambered heteroaryloxy, opticnally substituted 4-12 membered
heterocyclyloxy, optionally substituted -C{O)C s alky!, optionally substituted -C(O)C,. alkenyi,
optionally substituted -C(0)C. alkynyl, optionally substituted -C({OYCs s cycioatkyl, optionally
substituted -C{2)Cs.12 aryl, optionally substituted -C(O)- 3 -14 membered hetercaryl, optionaily
substituted -C{O)Ce.1» aryialkyl, optionally substituted 3-10 membered
heterocyclyl, -OH, -NR¥'R®, -C(O)ORY, -CN, N3, ~C(ENR™INR*'RF,
-CENR®IORY, NRFCENRPPINRY'RY, NR¥CIO)ORY, and -OC{ONRM'R™,

sach R*, R*, and R™, independentiy is selected from the group consisting of H,
optionally substituted C. .4, alkyl, optionally substituted Co.4; alkenyi, opiionally substituied Cq.q;
alicynyl, opfionatty substituted Ca.p cycloalkyi, optionally substitutéd Ce.s4 aryl, optionally
substituted 3 - 14 membered hetercaryl, optionally substituted 3-12 membered heterocycivl,
optionally substituted 3-18 n’iembered heteroanvialkyl, and optionally substituted Ce.q5 arvialkyt; '

or R* and R* tmken together with the atoms to which they are attached form a 3 to 10
memberad heferocyclytl;

each R™ independently is selected from the group consisting of H, optionally
substituied Cq» alkyl, oplionally substituied Caq» slkenyl, optichally substituted C, 4, alkynvi,
optionally substituted Cs.» cycioalkyl, optionally substituted Ceas aryl, optionalty substituted 3 -
14 membered heteroaryl, optionally substitiied 3-12 membered haterocyciyl, optionally
substituted 3-18 membered heteroanyialkyl, optionalty substituted Ces arvialkyl, -CN, -C{O)R*,
-CHO and -S{O},R*:

each R¥ individually is oplionally substituted Ci..» alkyl;

wherein, each substituted Q°, substituted R, substituted R¥, substituted R¥,
substituted R®, or substituted R* is independently substituted with one or more Q°F;

L is selected from the group consisting of <OC{OIN(R*)-, -N(R*IC(OO-, -N{R*3(0})-, -
N{R*YC(OY-, <C{O}-, -C{O)0-, -OC(0), -N(RIN(RHC(O)0-,
and -N(RIN(RY-;

Het is an optionally substituted 3-12 membered heterocyclyl or oplionally substituted 3-
14 membered hetercaryl;

wherein, each substituted Het is substituted with one or more Q°;

each @ independently, is selected from the group consisting of
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haiagen, oxo, oxide, -NO,, -N(=0}, -SR*, -S{OR¥, -S(0}:R*®, -S(OLNR*RY,
NRICCIORY, -NRYC(OINRY'RY, -NR¥S(OIRY, -NR¥S(OLRY, -OP(O)R*'R*,
P{ORYR?, -P(O)ORY' R, -P(O)(OR*OR*, -C(OINRY'R¥, optionally substituted C.. alkyl,
optionally substituted Cp alkenyl, optionally substituted C. alkynyl, optionally substituted Css
cycicalkyt, optionally substituted Cg.z arylalky!, optionally substituted Ce.(» aryl, optionalty
substituted 3 - 14 membered heteroaryl, optionalily substituted C, 5 alkvloxy, optionally
substituted Ca alkenvioxy, oplionally substituted C,¢ atkynyloxy, oplionally subsfituted Ca,
cycloalkyloxy, optionally substituted Ce.1p aryloxy, optionally substituted 3 - 14 membered
heteroarvioxy, optionally substituted 4-12 membered heterocyclvioxy, optionally substituted -
Cl{OYC..¢ alkyl, opfionally substituted -C{O)C..5 alkeny!, optionally substituted -C{O)C,.s alkynyl,
optionally substituted -C(C)Css cycioalkyl, opfionally substituted -C{O)Ca4, aryl, optionally
substituted -C(O)- 3 -14 membered heteroaryl, opfionally substituted -C(O)Cs.1» arvialkyi,
optionally substituted 3-10 membered heterocyclyl, “OH, -NR*'R*, -C(O)OR®, -CN, ~N,, -
Cl=N R43)N RYRY
-C(f-ﬂNR‘*‘*)OR‘“, NR¥CENRPINRY R, -NRYC(OYOR™, and -OC{ONRMRY;

gach RY, R*', and R*, independently is selected from the group consisting of H,
optionally substituted C,.1, alkyl, optionally substituted C,.., alkenyl, optionally substituted C;.4;
atkynyl, optionally substituted Cs+» cycloalkyi, oplionally substituied
Csa4 aryl, optionally substituted 3 - 14 mambered heteroary!, oplionally substifuted 3-12
membered heterocyclyl, optionally substituied 3-18 membered heteroarylalky!, and optionally
substituted Cgqs arvialkyl;

~ or R* and R taken together with the atoms to which they are attached form a 3 to 10

membered haterocyciyl; '

each R*, independently, is selected from the group consisting of H, optionally
éubsﬁtuted C+.ap alkyl, optionally substituted Co.p alkenyl, optionally subsiituted Coqn alkynyl,
optionally substituted Cx4; cycloalkyl, optionally substituted Ce.s aryl, optionally substituted 3 -
14 membered heteroaryl, opfionally substituied 3-12 membered hetarocyclyl, optionally
substituied 3-18 membered hetercarylalkyl, optionally substituted Csg arvialky!, -CN, -C{OR™,
-CHO and -5(0)R*;

sach R* individually is optionally substituted Ciz alkyl;

wherein, each substituted Q°, substituted R*®, substituted R*', substituted R¥,
substituted R*®, or substifuted R* is independently substituted with one or more Q7

each Q°, individually, is selected from the group consisting of
halogen, oxo, oxide, -NO,, -N(=0}, -SR*, -S(O)R™, -8(0)R¥, -S(ORLNR¥R®, -NR¥C(O)R™,
NRPCIOINRY' R -NRFS(OIRY, -NRPS(O),R™, -
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OP(OIRY'RE, -P(O)RYR™, -PIOYORY'RY, -P(OYORYOR™, -C(OINR'R™, optionally
substituted C.5 alkyl, optionally substituted C, alkeny!, opfionally substituted C..s alkynyl,
optionally substituted Cys cycloalkyl, optionally substiﬁsted Ce2 arylalkyl, optionally
substituted Cs.ep aryl, optionally substituied 3 - 14 membered heteroaryl, opticnally substituted
C..; akkylaxy, optionally subsiituted C.s alkenyioxy, optionally substituted C,.¢ alkynvioxy,
optionally substituted Css cycloalkyioxy, optionalty substituted Cey, aryioxy, optionally
substituted 3 - 14 membered heteroaryioxy, optionally subsiituted 4-12 membered
heterocyclyloxy, optionally substituted -C(O)C..4 altkyt, optionally substituted -C(O)C..6 alkenyi,
optionally substituted -C{O)C,. alkynyl, optionally substituted -C{O)Css cycloalkyl, optionally
substituted ~-C{0)Ce1, aryl, optionally subsfituted ~-C(O) 3 ~14 membered hetercary!, optionalty

- substituted -C{O)Ce12 arylalkyl, optionatly substituted 3-10 membered

heterocyclyl, -OH, -NRY'R¥ -C{OYOR®, -CN, N3, -C(=ENRPINRY'R®,
-CENRPORD, NRPCENRPINRTRY, NRYCIOIORY, and -OC(O)NRYR™,

sach R®, R™, and R¥, independently is selected from the group consisting of H,
opfionally substittited C..4. alky, optidnalﬁy subsiituted Co.4; alkenyl, optionally substituied Cs.0
alkynyl, optionally substituted Cs., cycloalkyt, optionally substituted Ce., aryl, optionally
substituted 3 - 14 membered heteroaryl, oplionally substituied 3-12 membered heterocyciyl,
optionally substitufed 3-18 membered haieroaryialkyl, and optionally subsfituted Cq 4y arvialkyl;

or R%" and R* taken together with the atoms to which they are attached form a 3 t0 10
membered heterocycivt;

each R*, independently, is selectad from the group consisting of H, optionally
substituted C..1p alkyl, optionally substituted Co..; alkeny!, oplionally substituted Co.1z alkynyt,
optionally substituted Cai.42 cycloalkyl, optionally substituted Ce1, aryl, optionally substituted 3 -
14 membered hetercaryl, optionaliy substituied 3-12 membered heterocyclyl, opfionally
substituted 3-18 membered heteroarylalkyl, optionalty substituted Ce.s arylalkyl, -CN, -C{OR¥,
-CHO and -S{ORR>;

each R*, independently, is opfionally substituted Cq.,; alkyt:

wherein, each substituted Q°, substituted R™, substituted R, substituted R¥,
substituted R™, or substituted R™ is independently substituted with one or more 0%

each Q°, independently, is selected from the group consisting of halogen, oxo,
oxide, -NO,, -N(=0), -SR¥, -S{ORF -S(ORR®, -S(ORNRPRY, -NR®C(ORY, -
NRPC(OINRY'RE, -NRFS(OIR® -NRS(0):RY, -OPIORYR®,
-PIOIRYR® -P(OJORYRE, -P{O)ORYORY, -C(ONRYR®, Ci alkyl, Ty alkenyl, Cos
atkynyl, Css cycloalkyl, Cere arylalkyl, Ceaz aryl, 3 - 14 membered heteroaryl, T alkyioxy,
Cos alkenvioxy, C.e alkynvioxy, Css cycicalkyloxy, Cei arvioxy, 3 - 14 membered |
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hetercaryloxy, 4-12 membered heterocyclyloxy, -C{O)Cig alkyl, -C(O)Cs5 atkenyl, -C(O)Cqzs
alkynyt, -C{O)YCs.¢ cycloalkyl, -C(O)C1 haloatkyl, -C{O)Cez aryl, -C(O)- 3-14 membered
hetercaryl, -C{0)Cs.12 arvialky!, 3-10 membered

heterocyclyl, -OH, -NR¥'R® -C{OYOR™, -CN, -Nj, -CENRFINRYRE,

CENRFORE, NROC(=NREINRY'RY -NRE'C(OIORY, and -OC{OINRY' R,

sach R¥®, R%, and R% independently, is selected from the group consisting of M, Ciy
atkyl, Co.p alkenyl, Toqp alkynvl, Cssp oycloalkyl, Coqp haloalkyl, Ceqe aryl, 314
membered hetercaryl, 3-12 membered heterocychyl, 3-18 membered hetercarvlalkyl, and Ca.
4 arylatkyl;

or R®" and R® taken together with the atoms to which they are attached form a 3 to 10
membered heterocyclyl;

sach R® independently is selacted from the group consisting of H, C+.1» alkyl, Caaz
alkenyl, Co.xp alikynyl, Care cycioalkyl, Csas arvl, 3 - 14 membered heteroaryl, 3-12 memberad
heterocyclyl, 3-18 membered hateroarylalkyl, Ce.s arvialkyl, -CN, ~-C{O)RY, -CHO and -
S(O)zR&§

‘each R¥ individually is C,.1» alkyl;

each R is indapendently H, C:-Cyy alkyl, Cs-C1z cycioalkyl, 3 - 14 membered heteroaryl
or 3-12 memberad heterocyclyt wherein each C-Cs, alkyl, C3-Cyp cycloalkyt, 3 - 14 membered
heteroaryl or 3-12 membered heterocycly! is optionally substituted with one or more Q;

each R’ is independently C4~Ca, atkyl, Cs-Cio cycloalkyl, 3 - 14 membered heteroaryl or
3-12 membered heterocyclyl wherein each C+-Ci; alkyl, Cs-Cyp cycloalkyl, 3 - 14 memberad
heteroary! or 3-12 membered heterocycly! is optionally substituted with one or more Q;

R®is C-Cy alkylyne, Ca-Ci2 cycloalkyiyne, or 3-12 memberad heterocyclviyne wherein
sach C-Cqp alkyivne, CsCie cycicalkylyne, or 3-12 membered heferocyclylyne is optionally
substituted with one or more Q'; and

R’ is selected from the group consisting of opiionally substituted C,_; atkyl, optionally
substituted C..q; atkenyl, optionally subsiituted C,... alkyny!, oplionally substituted Caqe
cycloalkyl, optionally substituted G, aryl, ophionally substifuted 3 - 14 membered heteroaryl,
optionally subsfituted 3 -12 membered heterocyclyl, optionally substituted 3-18 membered
hetercarvialkyl, oplionally subsfituted 3-18 membered heterocyciylalkyl and optionally
substituted Ce1e arylalkyl;

wherein, each substituted R’ is substituted with one or more Q7
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2. The compound of claim 1, whergin R' is optionally substituted C,.1, alky!, optionally
substituted C,..» alkenyl, optionally substituted C,.4, atkynyl, or optionally substituted Csz
cycioalkyl,

or wherein R' is optionally substiiuted Cs-Cr secondary or tertiary aikyl.

3. The compound of claim 1 or 2, wherein R? is optionally substituted Cq.qs cycioalkyl,

or whersin R? is opticnally substituted methyicyciohexy! or optionally substituted
methylcycliohexenyt.

4. The compound of any one of claims 1 - 3 represented by Formuia H:

RZ
Formula 1l

or a pharmaceutically acceptabie salt thereof, wherein
R? is optionally substituted 4-methylcyciohexyt or optionally substituted 4-methylcyciohexenyl.

5. The compound of any one of claims 1 - 4 wherein R? is:
/C %, m”"ng
or OH |

6. The compound of any one of claims 1 - 5, wharain Y is —R>-L-Het.

7. The compound of any one of claims 1-6, wherein R® is optionally substituted Cy..» alkylens,
Ca.z cycicalkyiene, substifuted Cs 1y cycloalkylens, Cya oycloalkylalicyiene, substituted Carse
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cycioalkylalkylene, optionally substituted Cs arylene, or optionally substituted 3 -12
memberad heferocyclyiens,

or wherein R is optionally substituted Ci.e éikylene, Csscycloalkylene, substituted Cus
cycloalkylene or optionally substituted 5-6 membered heterocyclylene.

B. The compound of any one of claims 1- 7 wherein Het is an optionally substituted 3-12
membered heterocyclyl or optionally substituted 3-14 memberad heteroaryl wherein said
optionally substituted 3-12 mambered heterocyclyl or oplionally substituted 3-14 membered
hetercary!l comprises one to four hetercatoms selected from O, S, or N,

or wherein Het is optionally substituted pyridinyl, optionally substituted pyridazinyi, optionally
substituted tetrahydro-2H-pyranyl, optionally substituted piperidiny!, optionally substituted
pyrrolidiny!, optionally substifuted tetrahvdrothiopheny!, opticnally substituted pyrazinyl,
optionally substituted 1H-tetrazolyl, optionally substituted azetidinyl, optionally substituted
tetrahydrofurany!, optionally substituted tetrahydro-2H-furo[2, 3-blfuranyl, optionally substituted
thiazoyl, optionally substituted 1H-imicazolyl, optionally substituted 4#-1,2, 4-Iriazoly!,
opfionally substituted 1H-pyrazoivl, optionally substituted '!,3,4~thiadiazoiyl, optionally
substituied guinofinyl, optionally substituted [1,2 4ltriazolof4,3-alpyridinyi, optionally substituted
thiophenyl, optionalty substifuted 1,2 4-thiadiazotyl, optionally substituted pyrimidin,
optionally subsiituted 14-1,2,3-triazolyl, optionally substituted 1,3 4-oxadiazolyl, or optionally
substituted imidazo[1 ,2-b}pyr§dat§nyi.

9. The compound of any ong of claims 1-5 wherein Y is -—N(R"‘)(RS).

10. The compound of any one of claims 1-5 and & wherein R* is H or optionally
substituted C+-Gs alkyl.

11. The compound of any one of claims 1-5, 8 and 10 wherein R is C-Cs alkyl, C+Cs
cycloalicyl, 5-10 membered heteroary! or 4-10 membered heterocyclyl wherein each Ci-C
alkyl, Cs~Cs cycloalkyl, 5 - 10 memberad heteroaryl or 4-10 membered heterocyclyt is

optionally substiuied with one or more Q.

12, The compound of any one of claims 1-5 wherein Y is -R®=NOR’.
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13 The compound of any one of claims 1-5 and 12 wherein R® is Cs-Cs cycloalkylyne or
4.5 membered neierocyclylyne wherein each Cs-Cy cycloalkylyne or 4-8 membered
heterocycivivne is optionally substituted with one or more Q'

or wherein R? is cyclohexylyne,
14. The compound of any one of claims 1-5, 12 and 13 wherein R’ is optionally

substituted C-Cq alicyl, optionally substituted C~C,, arylatky!, optionally substituted 6-11
membered heteroarylalkyl, or optionally substituted 6-11 membered heterocyclvialkyl.

1B, The compound of claim 1 which is
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or a pharmaceutically acceptable salt thereof,

16. The compound of claim 1 which is
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or a pharmaceutically accepiabie salt thereot.

18. The compound of claim 1 which is
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N
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or ;
or a pharmaceutically acceptable salt thereof.
19, A phamaceuiical compaosition comprising a therapeutically effective amount of a

compound of any one of claims 1-18 and a2 pharmaceuticaily acceptable carrier or excipient,

and

optionally further comprising at least one additional therapeutic agent selected from the group
consisting of inferferons, ribavirin or iis analogs, HCV NS3 protease inhibitors, N$5a inhibitors,

aipha-glucesidase 1 inhibitors, hepatoprotectants, mevalonate decarboxylase antagonists,
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antagonists of the renin-angiotensin system, other anti-fibrotic agenis, nucieoside or nucleotide
inhibitors of HCV NS5B polymerase, non-nucleoside inhibitors of HOV NS5B polymerase, HCV
NS5A inhibitors, TLR-7 agonists, cyclophillin inhibitors, HCV IRES inhibitors, pharmacokineﬁc
enhancers and other drugs for treating HCV; and mixtures theraeof.

20, The compound of any one of claims 1-18 for use in freating a viral infection caused
by & virus selected from the group consisting of dengue virus, vellow fever virug, West Niie
virus, Japanese encephaliils virus, fick-borne encephaiitis virus, Kunjin virus, Murray Valley
encephalitis virus, St. Louis encephalitis virus, Omsk hemorrhagic faever virus, bovine viral
diarrhea virus, Zika virug and Hepatitis C virus. '

21. The'compound of any one of claims 1-18 for use in treating a viral infection caused
by Hapatitis C virus or Flaviviridae viral.

22 The compound for use of claim 20 or 21 wherein the compound is for use with at
least one additional therapeutic agent selecied from the group consisfing of interferons,
ribavirin or its anatogs, HCV NS3 protease inhibitors, N35a inhibitors, alpha-giucosidase 1
inhibitors, hepatoprotectants, mevalonate decarboxyliase antagonisis, antagonists of the renin-
angiotensin system, other anti-fibrotic agents, nuclecside or nuciectide inhibitors of HCV NS5B
polymerase, non-nucieoside inhibitors of HCV NSBB polymerase, HC\/ NSSA inhibitors, TLR-7
agonists, cyclophillin inhibitors, MCV IRES inhibitors, pharmacokinetic enhancers and ofher
drugs for treating HCV, and mixiures thereof.
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