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1. A compound of Formula I1IB:
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or a single enantiomer, a racemic mixture, a mixture of diastereomers//or an isotopic variant
thereof; or a pharmaceutically acceptable salt or solvate thereof;
wherein:

U', W?, X', and X are each C;

U? and W! are each S;

V' and V? are each independently CR*;

R and R? are each independently/a) hydrogen; (b) C; alkyl, Cp.¢ alkenyl, C,.
¢ alkynyl, Cs_7 cycloalkyl, Ce.14 aryl, C7.15s araJkyl, heteroaryl, or heterocyclyl; or (c) —
C(O)R'*, -C(O)CH(NR'"R'*)R'?, —C(O)CH(NR'*)C(O)R'®)R"?, —
C(O)CH(N(R'*)C(0)OR™R™,
~C(O)CH(NN(R')C(O)NR'PR')R?, AC(O)OR', —~C(O)NR'*R'®, -C(NR'#)NR'*R°,
—P(O)(OR™)R', -CH,P(O)(OR'%R¢, ~S(O)R"?, —=S(0),R ', ~S(O)NR'’R®, or
—S(0),NR'°R'®;

each R* is ipependently hydrogen or R®;

each R®, R”, and R® is independently (a) cyano, halo, or nitro; (b) Ci.6 alkyl,
Ca.6 alkenyl, Cy¢ alkynyl, Cs.; cycloalkyl, Cs.14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl;
or (c) ~C(O)R", -C(Q)OR"*, -C(O)NR'"R'¢, -C(NR'*)NR'’R°, ~OR'?, ~OC(O)R ",
~OC(0)OR'®, —~OCYO)NR'R'¢, ~OC(=NR'*)NR'’R'®, ~OS(O)R'*, ~OS(0O),R",
~OS(O)NR'*R', Z0S(0),NR"R'¢, -NR'°R'®, -NR!*C(O)R ¢, -NR'*C(0)OR ¢,
~NR™C(O)NRJR'®, -NR"*C(=NR'%)NR'’R"°, -NR!*S(0)R'¢, -NR'*S(0),R ¢,
~NR™S(0)NR'’R'®, -NR'*S(0),NR'°R'°, —SR'? _§(O)R %, ~S(0),R'?, ~S(O)NR'®R", or
—S(O)ZNRlb ;or

' two R’ or two R® that are attached to the same ring are linked together to form

a bond, £0—, -NR’—, -S—, C1 alkylene, C;.¢ heteroalkylene, C,.¢ alkenylene, or C,.¢




—_ heteroalkenylene:

L' and L? are each independently selected from:
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represents the point of attachment through which the moiety is connected to
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or . ; and wherein

isabond, C, N, O, S, CR®, or NR*; U?, V3, W3, and X
are each independently C, N, Q/'S, CR™*, or NR*: and Y?is C or N;

7! and Z* are/éach a bond;
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each R'% R', R and R'is-independently-hydrogen; Cr alkyl, Cozalkenyl,

Cy6 alkynyl, Cs.7 cycloalkyl, Ce.14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl; or R'® and
R'® together with the C and N atoms to which they are attached form heterocyclyl; or R'® agd
R'® together with the N atom to which they are attached form heterocyclyl;

n is an integer of 2, 3,4, 5,6, or 7;

pis aninteger of 0, 1,2, 3,4, 5,6, or 7,

q and r are each independently an integer of 1, 2, 3, or 4;

and

s, t, and u is an integer of 1;

wherein each alkyl, alkylene, heteroalkylene, alkenyl, slkenylene,
heteroalkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and/heterocyclyl is optionally
substituted with one or more substituents Q, where each Q is independently selected from (a)
cyano, halo, and nitro; (b) Cj.¢ alkyl, Cs.6 alkenyl, C,.¢ alkynyl, Cs.7 cycloalkyl, Cq.14 aryl, C.
15 aralkyl, heteroaryl, and heterocyclyl, each of which is further optionally substituted with
one or more substituents Q% and (c) ~C(O)R?
—C(O)OR?, —C(O)NRPR®, -C(NR*)NR'R®, —~OR? —Q)C(O)R? —OC(O)OR?, —OC(O)NR’R",
—~OC(=NR*NRR®, —~OS(0)R? —OS(0),R?, —OSfO)NR R, —~OS(0),NR’R®, -NRR°,
~NR*C(O)R?, -NR*C(0)OR?, -NR*C(O)NRK*, -NR*C(=NR*)NR"R’, -NR*S(O)R!,
—~NR*S(O),R?, -NR*S(O)NRR®, -NR*S(O),NR°R’, ~SR?, —S(O)R?, —S(0),R?, —S(O)NR'R’,
and —S(0),NRR®, wherein each R®, R®/R¢, and R? is independently (i) hydrogen; (ii) Ci.¢
alkyl, Cy.6 alkenyl, C,.¢ alkynyl, Cs.cycloalkyl, Ce.14 aryl, C7.5 aralkyl, heteroaryl, or
heterocyclyl, each optionally subsfituted with one or more substituents Q% or (iii) R and R°
together with the N atom to which they are attached form heterocyclyl, optionally substituted
with one or more substituents Q?;

wherein ¢dch Q” is independently selected from the group consisting of (a)
(b) Cy.6 alkyl, Co. alkenyl, Co6 alkynyl, Cs.7 cycloalkyl, Ce.14 aryl,
C.15 aralkyl, heterdaryl, and heterocyclyl; and (c) —C(O)R®, —C(O)OR®, ~C(O)NR'RE,
—~C(NR®NR'RE/~OR®, ~OC(O)R®, ~OC(0)OR®, —OC(O)NR'RE, —OC(=NR°)NR'R®,
—~OS(0)R®, -OS(0),R®, ~OS(O)NR'RE, ~0S(0),NR'R¢, -~NRRE, -NR°C(O)R",
~NR°C(QJOR', -NR°C(O)NR'RE, -NR°C(=NR")NR'RE, —-NR°S(O)R", -NR°S(0),R",
O)NR'RE, -NR°S(0),NRRE, ~SR®, —=S(O)R®, —S(O),R®, ~S(O)NR'RE, and

cyano, halo, and nitr
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Ca.6 alkenyl, Cyo6 alkynyl, Cs.7 cycloalkyl, Cq.14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl/

or (iii) R and RE together with the N atom to which they are attached form heterocyclyl.

2. The compound of claim 1, having the structure of Formula IIIBa:
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wherein each R'® is independently (a) hydrogen; (b) Cy. alkyl, Cs.¢ al ényl, C,.¢ alkynyl, Cs.5
cycloalkyl, Ce.14 aryl, C;.;5 aralkyl, heteroaryl, or heterocyclyl, each/optionally substituted
with one or more substituents Q; or (¢) —C(O)R'®, —C(O)OR'®, o ~C(O)NR'°R ¢,




/
(R%), /

5.
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wherein each R'® is independently (a) hydrogen; (b) C alkyl, Cy. glkenyl, C,. alkynyl, Cs.5
cycloalkyl, Ce.14 aryl, Cy.5 aralkyl, heteroaryl, or heterocyclyl,

with one or more substituents Q; or (c) —C(O)R'®, —~C(O)OR'™,

ach optionally substituted
r —-C(O)NR'R?,

7. The compound of claim 1, wherein L' and ¥ are each independently selected

from the group consisting of:
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or W2of UXU! ; and the zigzag lide (3) on each moiety represents the point of
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wherein each moiety is optionally substituted with one, two, three, or four R>.

9. A compound of Foymula IIC:
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or a single Anantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic variant
thereof; gr a pharmaceutically acceptable salt or solvate thereof;
wherein:
R' and R? are each independently (a) hydrogen; (b) C.¢ alkyl, C,.6 alkenyl, C,.
¢/alkynyl, C5.; cycloalkyl, Cg.14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl; or (c) —C(O)R"®




~C(O)CH(N(R'©)C(O)NR'PR'H)R"™  —C(O)OR', —C(O)NR'®R'®, —C(NR'NR'°R', /
~P(O)(OR'™R', —CH,P(O)(OR'™R', -S(O)R', -S(0),R'®, —S(ONR'R', or
S(O),NR'R'®;

or () —C(O)R™, —C(O)OR™, —C(O)NR'®R'®, —_C(NR'*)NR"R', —OR"™, —OC(O)R", —
OC(O)OR'™, —OC(O)NR'R'®, —OC(=NR'™NR''R'®, -OS(O)R",
OS(O)NR'PR'®, —OS(O)L,NR™R'®, -NR"™R', -NR"C(O)R', -NR"“C(O)OR',
NR"“C(O)NR"'R,  -NR"CE=NR')NR"R', -NR"“S(O)R', ANR™S(0O)R',
NR'™S(O)NR'PR', -NR'*S(0),NR'"R', —SR"*, —S(O)R'?, —-S(0O),R"*, —S(O)NR'°R'®, or
S(O),NR'®R'; or

two R’ or two R® that are attached to the same rihg are linked together to form
a bond, -O—, -NR’—, —S—, Ci alkylene, C; heteroalKylene, C,¢ alkenylene, or C,¢
heteroalkenylene;

L' is independently selected from:

O
a bond,
Ay

*/ XN
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T (Ré)p

or wyoy - and wherein T is a bond, C, N, O, S, CR*®, or NR*; U°,
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R'® together with the N atom to which they are attached form h::terocyclyl;
n and p are each independently an integer of 0, 1, 2, 3, 4, 5, 6, or 7;
q and r are each independently an integer of 1, 2, 3, or 4; and
s and t are each an integer of 1;
wherein each alkyl, alkylene, heteroalkylene, /alkenyl, alkenylene,
heteroalkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and/heterocyclyl is optionally
substituted with one or more substituents Q, where each Q is ingépendently selected from (a)
cyano, halo, and nitro; (b) Ci.¢ alkyl, Co alkenyl, C,¢ alkynyl, Cs_; cycloalkyl, Ce_14 aryl, Cs.
15 aralkyl, heteroaryl, and heterocyclyl, each of which is further optionally substituted with
one or more substituents Q% and (c) ~C(O)R?, —C(0)@R?, —C(O)NR°R®, —C(NR*)NRR®, —
OR?,
~OC(O)R?, —OC(O)OR?, —-OC(O)NR’R®, -OC(=NR*)NR’R®, —OS(O)R%, —OS(0),R?,
~OS(0)NR'R®, —0S(0),NR"R, -NR°R®, —-NR*C(O)R?, -NR*C(0)ORY, —~NR*C(O)NR"R’,
~NR*C(=NRHNR'R®, -NR’S(O)R?, -NR*S(0),R?, -NRS(O)NRR’, ~NR?*S(0),NR’R®, —SR?,
~S(O)R?, —S(0),R?, —S(O)NR'R, and £S(0),NR°R®, wherein each R? R’ R, and R is
independently (i) hydrogen; (ii) C;/alkyl, C,.6 alkenyl, C,.¢ alkynyl, C;; cycloalkyl, Cg.14
aryl, Cy.15 aralkyl, heteroaryl, or Weterocyclyl, each optionally substituted with one or more
substituents Q% or (iii) R® and R° together with the N atom to which they are attached form
heterocyclyl, optionally subgtituted with one or more substituents Q%
wherein each Q? is indep
nitro; (b) Ci alkyl, 2_6 alkenyl, Cy alkynyl, Cs; cycloalkyl, Cq.14 aryl, C7s aralkyl,
heteroaryl, and hegérocyclyl; and (c) —~C(O)R®, —C(O)OR®, —C(O)NR'RE, ~C(NR®)NR'RE, —
OR®, '
~OC(O)R®, ,

éndently selected from the group consisting of (a) cyano, halo, and

OC(O)OR®, —OC(O)NR'RE, —-OC(=NR®NRRE, —OS(O)R®, —OS(O),R",

Cy.15 aralkyl, heteroaryl, or heterocyclyl; or (iii) R" and R® together with the N atom to
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which ’rhpy are.attached form hprrnr\yn]y]

10. The cc;}npound of claim 9, having the structure of Formula IICa:




(IICa)

11.  The compound of claim 9, having the structure of Formula IICd:
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(IICd)
wherein each R'® is independently (a) hydrogen; (b) Ci. alkyl, Cy¢/alkenyl, Cy.¢ alkynyl, C;.7
cycloalkyl, Ce.14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl

with one or more substituents Q; or (¢c) ~C(O)R'®, —C(O)OR"®

each optionally substituted
or —C(O)NR'®R ¢,

12.  The compound of claim 9, wherein R' is 5C(O)R'?, -C(O)CH(NR'"R'*)R? —
C(O)CH[N(C(O)R'™)R'R 2,

—C(O)CH[N(C(O)OR")R'*JR", or —C(O)CH[N(C(O)NR'R'"")R'“R"?.
13.  The compound of claim 12, wherein R’ is —C(O)CH[N(C(O)OR™)R'“JR"®.

14.  The compound of claim 9, #herein R? is -C(O)R"?, -C(O)CH(NR'"R!®)R 2, —
C(O)CH[N(C(O)R™R'“IR",

—C(O)CHIN(C(O)OR'®)R'*JR"?, or A°(O)CH[N(C(O)NR R )R '“JR .

15.  The compound of claim 14, wherein R? is —C(O)CH[N(C(O)OR'®)R'*]R %,

16. The compoyhd of claim 11 , wherein R'® is hydrogen or —C(O)ORlb.

17.  The compound of claim 11, wherein each R'® is independently hydrogen,
methyl, isopropyl, 2-mrethylpropyl, 1-methylpropyl, 2-methylthioethyl, phenyl, benzyl, 3-
indolylmethyl, hydrgxymethyl, 1-hydroxyethyl, sulthydrylmethyl, 4-hydroxybenzyl,
aminocarbonylmeghyl, 2-(aminocarbonyl)ethyl, carboxymethyl, 2-carboxyethyl, 4-
aminobutyl, 3-gdanidinopropyl, or 5-imidazolylmethyl.

The compound of claim 16, wherein R'® is methyl, ethyl, propyl, or butyl.

The compound of claim 11, wherein R is hydro gen.
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chloro, fluoro, nitro, amino, hydroxy, methyl, trifluoromethyl, cyclohexyl, phenyl, methoxy,,

or methoxycarbonyl.

21. The compound of claim 1, wherein R’ is 0x0, chloro, fluoro, nitro, amiho,

hydroxy, methyl, trifluoromethyl, cyclohéxyl, phenyl, methoxy, or methoxycarbopyl.
22.  The compound of claim 9, wherein n is 0.

23.  The compound of claim 1, wherein two R> groups are linkéd together to form

Ci.6 alkylene, optionally substituted with one or more substituents Q.

24.  The compound of claim 1, wherein two R’ groupy/are linked together to form

methylene or ethylene.
25.  The compound of claim 1, wherein qis 1 gr 2.
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26.  The compound of claim 9, whefein the moiety has the

structure of:
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27.  The compound of claim 9, wherein p is 0.

28. A compound of Formula IIIB:

U? and W! are each S;

V' and V? are each igdependently CR?;

R' and R? are eac independently (a) hydrogen; (b) Ci alkyl, C,. alkenyl, C,.
¢ alkynyl, Cs.7 cycloalkyl, C.s4 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl; or (c) —C(O)R"?,
~C(O)CH(NRR'R™,  £C(O)CH(NR')C(O)R™R'®,  —C(O)CH(N(R'®)C(O)OR")R™,
~C(O)CH(NR')C(O)NR™R'YR™,  —C(O)OR'™, —C(O)NR'R'®, —C(NR'*)NR'*R',
~P(O)(OR'™R', ,P(O)(OR™R', -S(O)R', -S(O)R'", -S(ONR'R'®, or -
S(O),NR'R!®
ch R* is independently hydrogen or R>;
each R’, R°, and R® is independently (a) cyano, halo, or nitro; (b) Ci.¢ alkyl,
Ca.6 alkenyl, Cy alkynyl, Cs.7 cycloalkyl, Ce.14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl;
or (c) /~C(O)R', —C(O)OR", —C(O)NR'R'’, —C(NR'*)NR'®R'®, ~OR'*, ~OC(O)R"?, -
OC(0O)OR",
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—OS(O)LNR'®R', -NR™R'®, -NR™C(O)R!, -NR'"C(0)OR', -NR'*C(O)NR'R',
~NR"™C(=NR'Y)NR'" R, ~NR"™S(O)R", ~NR'"S(0),R", ~NR"S(0)NR'R'S
~NR'*S(0),NR'"R', -SR'?, —~S(0)R'?, —S(0),R"?, —=S(O)NR'®R'®, or —S(0),NR'*R'®; or

two R’ or two R° that are attached to the same ring are linked together
a bond, -O-, —NR7—, —S—, Ci¢ alkylene, Ci¢ heteroalkylene, C, alkenylen
heteroalkenylene;

L' and L? are each independently selected from:

O
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moiety is connected to U' or W? éf v Xy ; and the zigzag line (é) on each moiety

Zl
B
/[: :T—(Rﬁn
oY

represents the point of attagChment through which the moiety is connected to

; and wherein T’ is a bond, C, N, O, S, CR*, or NR*%; U%, V3, W?, and X°
are each indepéndently C, N, O, S, CR*, or NR**; and Y* is C or N;
7' and 7? are each a bond;

each R', R'®, R", and R'? is independently hydrogen, C;.¢ alkyl, C,.¢ alkenyl,

or v

Ca.6 Alkynyl, Cs.7 cycloalkyl, Ce.14 aryl, Cy.15 aralkyl, heteroaryl, or heterocyclyl; or R'® and

together with the C and N atoms to which they are attached form heterocyclyl; or R'® and
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nis an integer of 0, 1, 2, 3,4, 5, 6, or 7,

p is an integer of 2, 3, 4, 5, 6, or 7,

q and r are each independently an integer of 1, 2, 3, or 4; and

s, t, and u are each an integer of 1;

wherein each alkyl, alkylene, heteroalkylene, alkenyl, galkenylene,
heteroalkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and heterocycly} is é)ptionally
substituted with one or more substituents Q, where each Q is independently gelected from (a)
cyano, halo, and nitro; (b) Ci. alkyl, Cs.¢ alkenyl, Cy alkynyl, Cs.; cyclodlkyl, Cs.14 aryl, Cs.
15 aralkyl, heteroaryl, and heterocyclyl, each of which is further optighally substituted with
one or more substituents Q% and (c) ~C(O)R?, ~C(O)OR?, ~C(O)XR"R®, ~C(NR*)NR'R’, —
OR?,
—~OC(O)R®, —OC(O)OR? —OC(O)NR’R®, —-OC(=NR*)NBPR’, -OS(O)R?, —OS(O),R%,
~OS(O)NRR®, -0S(0),NR’R®, -NRR®, -NR*C(O)R?, ANR’C(O)ORY, ~NR*C(O)NR'R®,
~NR*C(=NRHNRR®, -NR*S(0)R?, -NR*S(0),R?, -NRS(O)NR®R®, -NR*S(0),NRR®, ~SR?,
—S(O)R?, —S(0),R*, —S(O)NRPR’, and —S(O),NR°R/, wherein each R?, R® R®, and R® is
independently (i) hydrogen; (ii) Ci alkyl, Cs 7 enyl, Cy alkynyl, Cs7 cycloalkyl, Cg 14
aryl, Cy.;5 aralkyl, heteroaryl, or heterocyclylach optionally substituted with one or more
substituents Q% or (iii) R and R° togetherth the N atom to which they are attached form
heterocyclyl, optionally substituted with_ e or more substituents Q%
wherein each Q* is independently seled from the group consisting of (a) cyano, halo, and
nitro; (b) C;¢ alkyl, C,¢ alkenyl C2-6 alkynyl, Cs cycloalkyl, Cg.14 aryl, C;.s aralkyl,
heteroaryl, and heterocyclyl; apd (c) ~C(O)R%, —C(O)OR®, —C(O)NR'RE, ~C(NRYNR'RE, —
OR®, ~OC(O)R, ~OC(O)OR®, ~OC(O)NR'RE, —~OC(=NR)NR'RE, —OS(O)R, ~OS(O),R",
~OS(O)NR'RE, ~0S(0),XR'RE, -NR'RE, ~-NR°C(O)R", -NR°C(O)OR’, -NR°C(O)NR'R,
~NR°C(=NR")NR'RE, -NRS(O)R", -NR°S(O),R", -NR°S(O)NR'RE, ~NR°S(O),NR'R¢, ~SR,
~S(O)R®, —=S(O)R®/-S(O)NR'RE, and —S(0),NRRE wherein each R, Rf, R, and R" is

9. The compound of claim 28, wherein two R® groups are linked together to form
7 kylene optionally substituted with one or more substituents Q.
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methylene or ethylene.
31. The compound of claim 28, wherein ris 1 or 2.
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32. The compound of claim 9, wherein the moiety as the

structure of:
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33 A (‘nmpmmd of claim 9 selected from the group nnnqiqh'ng of:
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34. A pharmaceutical composition comprising the compound of claim 9, and on

or more pharmaceutically acceptable carriers.

35.  The pharmaceutical composition of claim 34, further comprising an ativiral

agent.

36.  The pharmaceutical composition of claim 35, wherein the antj¥iral agent is
selected from the group consisting of an interferon, ribavirin, an interleukjf, an NS3 protease
inhibitor, a cysteine protease inhibitor, a phenathrenequinone, a thiazolidine, a benzanilide, a
helicase inhibitor, a polymerase inhibitor, a nucleotide analogue, a lj6toxin, acerulenin, an
antisense phosphorothioate oligodeoxynucleotide, an inhibitor of IRES-dependent translation,

and a ribozyme.

/
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38.  The pharmaceutical composition of claim 37, wherein the interferon is
selected from the group consisting of pegylated interferon alpha 2a, interferon alfahcén-1,
natural interferon, albuferon, interferon beta-1a, omega interferon, interferon alphg, interferon

gamma, interferon tau, interferon delta, and interferon gamma-1b.

39.  The pharmaceutical composition of claim 34, wherein the cgmposition is

formulated for single dose administration.

40.  The pharmaceutical composition of claim 34, whereih the composition is

formulated as oral, parenteral, or intravenous dosage form.

41.  The pharmaceutical composition of claim 40/'wherein the oral dosage form is

a tablet or capsule.

42. The pharmaceutical composition of claim 34, wherein the compound is

administered in a dose of about 0.5 milligram to about 1,000 milligram daily.

43.  The compound of claim 9, whérein L' is independently selected from the

group consisting of:
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O N N
abond, *\NJ\:s */U\; , */[%gé
N
NH NH =N N-NH
] TN o \ )
Ay A Ky APy

HN - N-N
A */Ny&g’ S B

*

X N w_—  NH
L &

N

wherein each moiety is optionally substituted with one, two, three, or four R®; the star (*) on

each moiety represents the point of attachme
Wiy W!
VO Q

or W? of Xyl ; and the zigza

through which the moiety is connected to U’

ine (g) on each moiety represents the point of

i R, i (R,

attachment through which the moiety is connected to

44.  The compoyhd of claim 9, wherein L' is independently selected from the

group consisting of:
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46. The compound of cldim 45, wherein two R’ groups are linked together to form

Ci.6 alkylene, optionally substityfed with one or more substituents Q.

47.  The compoud of claim 45, wherein two R’ groups are linked together to form

methylene or ethylene.

48.  The compound of claim 9, wherein q is 1 or 2.
49. e compound of claim 9, wherein p is an integer of 2 or more.
50. The compound of claim 49, wherein two R® groups are linked together to form

Ci.6 alkylene, optionally substituted with one or more substituents Q.

51. The compound of claim 49, wherein two R® groups are linked together to form

yethylene or ethylene.
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53. A compound of Formula IIIB:

(R),
l 21
1 Ll
2 Rl
2~U

(LIIB)

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

Ul, W2, Xl, and X are each C;

U? and W' are each S;

V! and V? are each independently CR*;

R' and R? are each independently (a) h drogen; (b) C; alkyl, C,.6 alkenyl, C,.
¢ alkynyl, C3.7 cycloalkyl, Cg.14 aryl, C7.;5 aralkyl, héteroaryl, or heterocyclyl; or (c) —C(O)R",
—~C(O)CHINR'R')R"™  —C(O)CHINR')C(IR™R'™,  —C(O)CH(N(R'®)C(O)OR®)R',
—~C(O)CHIN(R'©)C(O)NR'™R'H)R™  —C(O)OR'"?, —-C(O)NR'®R', —C(NR'¥NR'R',
—P(O)(OR™R', —CH,P(O)(OR'™R', /S(O)R'™, -S(O)LR'?, -SO)NRR!, or -
S(O),NR'"R'®

each R* is independertly hydrogen or R?;

each R’, R°, and B is independently (a) cyano, halo, or nitro; (b) C. alkyl,
Cy.6 alkenyl, Co¢ alkynyl, C;37ycloalkyl, Cq.14 aryl, C;.i5 aralkyl, heteroaryl, or heterocyclyl;
or (c) —C(O)R"™, —C(O)OR"™, —C(O)NR'R'®, -C(NR')NR'*R', —OR!?, ~OC(O)R"?, -
OC(0)OR"™, -OC(O)NR'™R'®, —-OC(=NR"™)NR'®R'’, -OS(O)R'?, -OS(O)R%, -
OS(O)NR™R', —O(0),NR'"R', -NR™R'®, -NR™C(O)R', -NR'“C(O)OR!, -
NR™“C(O)NR™R'®/  —NR™C(=NR')NR'™R', -NR"S(O)R', -NR'“S(O),R'Y, -
NR'*S(O)NR'"B/°, -NR'"*S(0),NR'*R', —SR'?, —S(O)R'?, —S(O),R'?, ~S(O)NR'"R®, or
S(0),NR'°RY, or

two R’ or two R® that are attached to the same ring are linked together to form
a bond{ —O-, —NR7~, —S—, Ci alkylene, Ci heteroalkylene, C,¢ alkenylene, or C,g
heteroalkenylene;

L' and L* are each independently selected from:
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U3
373 W~ * W23
YOI =, T O]
3
W\ Y- 3’Y
w3 \?f U \:f , — U3~ ﬁf’
X
A N AN N * ; N
] P S>_—§ *__;:::__F P S}——g and \>\ \\ »I S>__§
N N — N .
H 5 H » H 5

wherein each moiety is optionally substitutéd with one, two, three, or

four R*; the star (*) on each moiety represents the point of attachment thought which the

VOOV

\ - ~ . . .
moiety is connected to U' or W? of U Xy ; and the zigzag line (g) on each moiety

Zl
Ha
/[ T(Rs)n
k)

represents the point of attachment through which the moiety is connected to

Z2
EJ: \(j)r R
or

N

s : and wherein T° is #bond, C, N, O, S, CR*, or NR**; U, V*, W?, and X°

are each independently C, N, O, S, CR 3 2 or NR3a; and Y? is C or N;

7' and 7? are each/4 bond;

R' and R'® togéther with the C and N atoms to which they are attached form
pyrrolidinyl;

each R'™ And R is independently hydrogen, C,¢ alkyl, C,¢ alkenyl, C,¢
alkynyl, Cs_7 cycloalkyl, Cq.14 aryl, C;.i5 aralkyl, heteroaryl, or heterocyclyl;

n apd p are each independently an integer of 0, 1, 2, 3,4, 5, 6, or 7;

g/and r are each independently an integer of 1, 2, 3, or 4; and

s, t, and u are each an integer of 1;

wherein each alkyl, alkylene, heteroalkylene, alkenyl, alkenylene,
heteroglkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and heterocyclyl is optionally
substituted with one or more substituents Q, where each Q is independently selected from (a)

cyano, halo, and nitro; (b) C;.6 alkyl, C,¢ alkenyl, C,¢ alkynyl, C;_7 cycloalkyl, Cg.14 aryl, C.
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—s-aralkyl heteroaryl and heterocyclyl,-each-of which-isfurther-optionally—substitated—with—

one or more substituents Q% and (c) ~C(O)R?, —C(O)OR?, ~C(O)NRR®, -C(NR*NRPR, —
OR? —OC(O)R?, ~OC(O)OR?, ~OC(O)NRR®, —OC(=NR*NR’R®, —OS(O)R?, —OS(O),R",
—~OS(O)NRR®, —~OS(0),NR°R®, -NRR¢, -NR*C(O)R¢, —-NR*C(O)OR’, —-NR’C(O)NK'R®,
~NR’C(=NRY)NRR¢, -NR*S(O)R, -NR*S(0O),R?, -NR*S(0)NRR’, -NR*S(0),NR°K", ~SR?,
—S(O)R?, —=S(0),R*, —S(O)NR"R®, and —S(0),NR°R®, wherein each R®, R®, R°/and RY is
independently (i) hydrogen; (ii) Ci alkyl, Cs.¢ alkenyl, C,¢ alkynyl, Cs.; cy€loalkyl, Ce.14
aryl, Cs.15 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted with one or more
substituents Q% or (iii) R” and R® together with the N atom to which the¥ are attached form

heterocyclyl, optionally substituted with one or more substituents Q%

wherein each Q" is independently selected from the group consisfing of (a) cyano, halo, and
nitro; (b) Ci alkyl, Cy6 alkenyl, C,¢ alkynyl, Cs5 cycloalkyl, Ce.14 aryl, C;5 aralkyl,
heteroaryl, and heterocyclyl; and (c) ~C(O)R®, —C(O)OR®, ZC(O)NR'RE, -C(NR®)NR'RE, —
OR®, —~OC(O)R®, ~OC(O)OR®, —~OC(O)NR'RE, ~OC(=NRJNR'RE, ~OS(O)R®, ~OS(O),R", —
OS(O)NR'RE, ~OS(0),NR'RE, -NR'R¢, -NR°C(O)R", /~-NR°C(O)OR’, -NR°C(O)NR'RE, —
NREC(=NR")NR'RE, -NR°S(O)R", -NR°S(0),R", -NR°S(O)NR'R, -NR°S(O),NR'RE, —SR®,
—S(O)R®, =S(0),R®, —S(O)NR'RE, and —S(O),NR/RE wherein each R°, Rf, R& and R" is
independently (i) hydrogen; (ii) Ci alkyl, C,.¢ alkenyl, C,¢ alkynyl, Cs.; cycloalkyl, Ce.14
aryl, C7.;5 aralkyl, heteroaryl, or heterocycly)/ or (iii) R’ and R® together with the N atom to
which they are attached form heterocyclyl,

54.  Use of a compound of any one of claims 1 to 33 and 43 to 53 in the
manufacture of a medicament for treafing or preventing an HCV infection.

55.  Use of a compound of any one of claims 1 to 33 and 43 to 53 in the
manufacture of a medicament of treating, preventing, or ameliorating one or more symptoms
of a liver disease or disorder aSsociated with an HCV infection.

56. The use of€laim 54 or 55, wherein the medicament is manufactured for
administration with a se¢ond antiviral agent, in combination or alternation.

57. The use of claim 56, wherein the second antiviral agent is selected from the
group consisting of an interferon, ribavirin, amantadine, an interleukin, a NS3 protease
inhibitor, a cystgine protease inhibitor, a phenathrenequinone, a thiazolidine, a benzanilide, a
helicase inhibjtor, a polymerase inhibitor, a nucleotide analogue, a liotoxin, acerulenin, an
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—antisense phosphorothioate olisodeoxynucleotide, an inhibitor of IRES-dependent translation
and a ribozyme.

58.  Theuse of claim 57, wherein the second antiviral agent is an interferon.

59.  Theuse of claim 58, wherein the interferon is selected from the group
consisting of pegylated interferon alpha 2a, interferon alfacon-1, natural interferon, Albuferon,
interferon beta-1a, omega interferon, interferon alpha, interferon gamma, interferon tau,

interferon delta, and interferon gamma-1b.

60.  Use of a compound of any one of claims 1 to 33 and 43 t¢/53 in the

manufacture of a medicament for inhibiting replication of a virus.
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CLAIMS

1. A compound of Formula I1IB:

(RY),
V! A
WIZN
X \Xl /\' q
| N
\szUz R! s
u
(IIB)

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

U', W2, X!, and X are each C;

U? and W' are each S;

V' and V? are each independently CR™;

R' and R? are each independently (a) hydrogen; (b) Cy. alkyl, Cy.¢ alkenyl, C,.
¢ alkynyl, C3.7 cycloalkyl, Ce.14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl; or (c) —
C(O)R™,
~C(O)CH(NR'"R')R"?, ~C(O)CH(N(R')C(O)R'")R"?, -C(O)CH(N(R'*)C(O)OR'")R ",
~C(O)CH(N(R')C(O)NR'PR')R"* -C(0)OR"?, -C(O)NR'®R'®, -C(NR'*)NR'*R°,
~P(0)(OR'HR'Y, —CH,P(0)(OR')R ', ~S(O)R'?, =S(0),R'?, ~S(O)NR'R'®, or —
S(0),NR'"R'®;

each R* is independently hydrogen or R%;

each R, R®, and R® is independently (a) cyano, halo, or nitro; (b) C; alkyl,
Co alkenyl, Co6 alkynyl, Cs_7 cycloalkyl, C.14 aryl, C7.5 aralkyl, heteroaryl, or heterocyclyl;
or (¢)
~C(O)R'"*, =C(O)OR ", —C(O)NR'*R'®, -C(NR'*)NR'PR'®, ~OR'?, ~OC(O)R?, ~OC(0)OR ",
~OC(O)NR'"R'®, ~OC(=NR'*)NR'"R ', ~OS(O)R'?, ~OS(0),R'*, ~OS(O)NR'*R*,
~OS(0),NR'R'*, -NR'"R'*, -NR"*C(O)R'¢, -NR'*C(O)OR ¢, -NR*C(O)NR'*R°,

~NR™C(=NR')NR'"R'¢, -NR'*S(O)R'¢, -NR'*S(0),R !¢, -NR*S(O)NR '*R°,
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~NR'"*S(0),NR'""R'®, -SR'?, ~S(0)R'*, ~S(0),R '*, ~S(O)NR'°R"®, or ~S(0),NR'°R"®; or

two R’ or two R® that are attached to the same ring are linked together to form
abond, —-O—, —NR7~, —S—, Cy alkylene, C; heteroalkylene, C,¢ alkenylene, or Co4
heteroalkenylene;

L' and L? are each independently selected from:
W3_x3 W3-x3

O
/ I\
a bond, *\E )J\ ;f’ */V Y3_ ;g */ViCU)z’W\/R:

U3
Y3 TZ o —— V3O ! *X \ VW\%@
*/W\XS/Y\:f \;rg E— U3/ \:éj
X
XN XN * XN
N\ R— \ and X \_[ \
| = N>;§ S N>—g Q_l Z N>_§
H 5 H - H

wherein each moiety is optionally substituted with one, two, three, or
four R*; the star (*) on each moiety represents the point of attachment thought which the
Wi o W!

V2OQ

moiety is connected to U' or W? of Xyl ; and the zigzag line % on each moiet
y gzag y

i SR,

represents the point of attachment through which the moiety is connected to

¢
wONT
o ; and wherein T° is a bond, C, N, O, S, CR*, or NR**; U, V>, W, and X°
are each independently C, N, O, S, CR*, or NR**, and Y? is C or N;
7' and Z? are each a bond;

each R R'® R'® and R"is independently hydrogen, C alkyl, Cy¢ alkenyl,

Ca.6 alkynyl, Cs.; cycloalkyl, Ce.14 aryl, C7.i5 aralkyl, heteroaryl, or heterocyclyl; or R'* and
R'® together with the C and N atoms to which they are attached form heterocyclyl; or R'® and
R'® together with the N atom to which they are attached form heterocyclyl;

n is an integer of 2, 3, 4, 5, 6, or 7;
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pis an integer of 0, 1,2, 3,4, 5, 6, or 7;

q and r are each independently an integer of 1, 2, 3, or 4; and

s, t, and u are each an integer of 1;

wherein each alkyl, alkylene, heteroalkylene, alkenyl, alkenylene,
heteroalkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and heterocyclyl is optionally
substituted with one or more substituents Q, where each Q is independently selected from (a)
cyano, halo, and nitro; (b) Ci.6 alkyl, Cs.¢ alkenyl, Co¢ alkynyl, Cs; cycloalkyl, Cg.14 aryl, C.
15 aralkyl, heteroaryl, and heterocyclyl, each of which is further optionally substituted with
one or more substituents Q% and (c) -C(O)R*, —C(O)OR? —~C(O)NRR®, ~C(NR*)NR'R®, —
OR?,
~OC(0O)R?, ~OC(0O)OR?, ~OC(0)NRR¢, ~OC(=NR*NRPR®, ~OS(O)R?, —OS(0),R?,
~OS(O)NR'R, ~0S(0),NR"R¢, -NR"R¢, -NR*C(O)R?, -NR*C(0)OR", -NR*C(O)NR'R®,
~NR*C(=NRY)NRPR¢, -NR*S(0)R’, -NR*S(0),R¢, -NR*S(O)NR°R’, -NR*S(O),NR"R®, —
SR?,
~S(O)R?, —S(0),R*, —S(O)NRPR, and —S(0),NR°R®, wherein each R?, R®, R®, and R% is
independently (i) hydrogen; (ii) Ci.¢ alkyl, C,.¢ alkenyl, C,. alkynyl, C;_7 cycloalkyl, C.14
aryl, C;.y5 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted with one or more
substituents Q% or (iii) R” and R® together with the N atom to which they are attached form
heterocyclyl, optionally substituted with one or more substituents Q?;

wherein each Q” is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) Cy.¢ alkyl, C, alkenyl, Cy.¢ alkynyl, C;.7 cycloalkyl, Cg 14 aryl, C;.
15 aralkyl, heteroaryl, and heterocyclyl; and (c) —C(O)R®, =C(O)OR®, —-C(O)NR'RE, —
C(NR®NR'RE, ~OR¢, ~OC(0)RE, ~OC(O)OR®, —OC(O)NR'RE, ~OC(=NR®)NR'RE, —
OS(O)R®, ~OS(0),R",
~OS(0O)NR'RE, ~OS(0),NR'RE, -NR'RE, -NR°C(O)R", -NR*C(O)OR’, -NR°C(O)NR'RZ,
~NRC(=NRMNR'RE, -NR°S(0O)R", -NR°S(0),R", -NR°S(O)NR'RE, -NR°S(0),NR'R¢, —SR®,
—S(O)R®, —=S(0)2R®, —S(O)NR'RE, and —S(O),NR'R®; wherein each R¢, R, R¢, and R" is
independently (i) hydrogen; (ii) C,. alkyl, Cy.6 alkenyl, C, alkynyl, Cs_; cycloalkyl, Ce.14
aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl; or (iii) R and R® together with the N atom to
which they are attached form heterocyclyl.

2. The compound of claim 1, having the structure of Formula I1IBa:
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(IlIBa)

3. The compound of claim 2, having the structure of Formula I1IBd:

(I11Bd)
wherein each R'® is independently (a) hydrogen; (b) Ci alkyl, Cy,6 alkenyl, C,.4 alkynyl, C55
cycloalkyl, Ce.14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted
with one or more substituents Q; or (¢) —C(O)R'®, —C(O)OR“’, or —C(O)NR'"R".

4. The compound of claim 1, having the structure of Formula IC:
(R%),
S -2
L]
2
O 4
S R! S
u
10)

5. The compound of claim 4, having the structure of Formula ICa:
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u

(ICa)

6. The compound of claim 5, having the structure of Formula ICd:

u

(ICd)
wherein each R'® is independently (a) hydrogen; (b) C .6 alkyl, Co.¢ alkenyl, Cy.6 alkynyl, C3.5
cycloalkyl, Cg.14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted
with one or more substituents Q; or (¢) —C(O)R'®, ~C(O)OR", or ~C(O)NR'R'.

7. The compound of claim 1, wherein L' and L? are each independently selected

from the group consisting of:
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O N
a bond, *\N/U\f */k/\f ) */Q'O%; s
b .
NH NH =N N-NH
/ / T ‘
*/g/)\g *IN/)\/ *i\;,N\g, A /)\;5

N

O
HN = N
9 * N ;’

A N w_— (/ NH R N
DRSS —QJ\V&’ T«lej

H H
e (N W EN N
=, O O,
NN _@N\ and 3\ @N\
O, = DL

wherein each moiety is optionally substituted with one, two, three, or four R3; the star

(*) on each moiety represents the point of attachment through which the moiety is connected

W2-X2-W\]
VOrOV!

\ - 1 . . . .
to U' or Wof UWX-U! ; and the zigzag line (g) on each moiety represents the point of

attachment through which the moiety is connected to o~ or e

8. The compound of claim 7, wherein L' and L? are each independently selected

from the group consisting of:
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O _

a bond, *\ﬁ)j\f ’ */z/;H\; , */Qﬁ\; : */QT)H\; ;
NH =N N-NH HN N=N
/é; /)\/%7‘, /(N Neg */(N/)\;’ /&}; */N\/\;’

S P O
AP~ fl \>—§ WCEN\H
S NH

=, =, =, O,
@4 Razey @ .y % |

o b P8,

wherein each moiety is optionally substituted with one, two, three, or four R>.

9. A compound of Formula IIC:

(1IC)

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

wherein:

- 340 -



R' and R? are each independently (a) hydrogen; (b) C,. alkyl, C,.4 alkenyl, C,.
¢ alkynyl, C3.;7 cycloalkyl, Ce.14 aryl, C7.i5 aralkyl, heteroaryl, or heterocyclyl; or (c) —
C(O)R™,
~C(O)CH(NR'"R'®)R", ~C(0)CH(N(R')C(O)R )R, ~C(O)CH(N(R'®)C(0)OR'")R*,
~C(0O)CH(N(R')C(O)NR""R'H)R"*, ~C(O)OR™, ~C(O)NR'®R'®, -C(NR')NR'*R®,
~P(0)(OR'™R'Y, -CH,P(O)(OR')R ', ~S(O)R'?, ~S(0),R'?, ~S(O)NR'*R ", or —
S(O),NR'"R';

each R’, R’, and R® is independently (a) cyano, halo, or nitro; (b) Cy_ alkyl,
Ca.6 alkenyl, Co.6 alkynyl, C3_7 cycloalkyl, Ce.14 aryl, C7.i5 aralkyl, heteroaryl, or heterocyclyl;
or (¢)
~C(O)R"*, -C(O)OR™, ~C(O)NR'*R'¢, -C(NR')NR'*R'¢, —OR?, ~OC(O)R*, ~OC(0O)OR",
~OC(O)NR'R'¢, ~OC(=NR'NR'’R'®, ~OS(O)R'?, ~OS(0O),R"*, ~OS(O)NR'*R ',
~0S(0),NR""R'¢, -NR'"R"*, -NR"*C(O)R", -NR'*C(0)OR Y, -NR'*C(O)NR'*R"*,
~NR'C(=NR')NR'"R'¢, -NR'*S(O)R'Y, -NR'?S(0),R ¢, -NR"*S(O)NR'*R *,
~NR'"*S(0),NR'*R'¢, =SR"*, ~S(O)R'*, —=S(0),R'?, =S(O)NR "R, or ~S(0),NR'*R'*; or

two R or two R° that are attached to the same ring are linked together to form
abond, —O—, -NR'—, —S—, Cy.¢ alkylene, C,_¢ heteroalkylene, C,¢ alkenylene, or C,.4
heteroalkenylene;

L' is independently selected from:

0 Ja WX
a bond, 5 J\ VRV :; ; /VQCD,W\/“LH1
N [V us ;
H
V3/U3\ T3 W R X3 v W3
| B p— V\3© ' DA V’ >|(
/W\ 3/Y\f Us/Y\f)j , JE— \U3/Y\:é_v ,

\\ N XN N7 XN
L = M T
H H °

wherein each moiety is optionally substituted with one, two, three, or

four R?; the star (*) on each moiety represents the point of attachment thought which the

moiety is connected to the thieno[3,2-b]thienyl moiety; and the zigzag line (E) on each
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moiety represents the point of attachment through which the moiety is connected to

Lo

e or o ; and wherein T is a bond, C, N, O, S, CR*, or NR**; U,

V3, W3, and X are each independently C, N, O, S, CR3a, or NR3a; and Y is C or N;

7' and 7Z* are each a bond;

each R™, R'", R, and R'¢ is independently hydrogen, C alkyl, C». alkenyl,
Ca.6 alkynyl, Cs.; cycloalkyl, Ce.14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl; or R and
R to gether with the C and N atoms to which they are attached form heterocyclyl; or R' and
R' together with the N atom to which they are attached form heterocyclyl;

n and p are each independently an integer of 0, 1, 2, 3, 4, 5, 6, or 7;

q and r are each independently an integer of 1, 2, 3, or 4; and

s and t are each an integer of 1;

wherein each alkyl, alkylene, heteroalkylene, alkenyl, alkenylene,
heteroalkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and heterocyclyl is optionally
substituted with one or more substituents Q, where each Q is independently selected from (a)
cyano, halo, and nitro; (b) Cy. alkyl, C» alkenyl, C,¢ alkynyl, C;_7 cycloalkyl, Cg.14 aryl, C.
15 aralkyl, heteroaryl, and heterocyclyl, each of which is further optionally substituted with
one or more substituents Q°; and (c) —C(O)R?, ~C(O)OR?, ~C(O)NRR®, ~C(NR*)NR'R®, —
OR?,
~OC(0O)R?, —~OC(0)OR? —OC(O)NR"R¢, ~OC(=NR*NR'R®, ~OS(0O)R?, ~OS(0),R?,
~OS(0)NR'R¢, ~0S(0),NR"R¢, -NR"R¢, -NR*C(0)R¢, -NR*C(0)OR", -NR*C(O)NR'R,
~NR*C(=NRY)NR"R®, -NR*S(O)RY, -NR*S(0),R¢, ~NR*S(O)NRR®, -NR*S(0),NRR®, —
SR?,
—S(O)R?, —S(0),R?, —=S(O)NRR®, and —S(O),NR°R®, wherein each R*, R®, R®, and R¢ is
independently (i) hydrogen; (ii) Cy.¢ alkyl, Cy. alkenyl, Cy.6 alkynyl, C3.; cycloalkyl, Cg.14
aryl, C7.i5 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted with one or more
substituents Q% or (iii) R® and R° together with the N atom to which they are attached form
heterocyclyl, optionally substituted with one or more substituents Q%

wherein each Q” is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) Cy.¢ alkyl, Cy. alkenyl, C, alkynyl, Cs.; cycloalkyl, Cg.14 aryl, C7.
15 aralkyl, heteroaryl, and heterocyclyl; and (c) -C(O)R®, =C(O)OR®, —C(O)NR'RE, —
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C(NR®NR'RE, —~OR¢,

~OC(O)R®, ~OC(O)OR®, ~OC(O)NR'RE, ~OC(=NR®)NR'R¢, ~0S(0)R¢, ~0S(0),R",
~OS(O)NR'RE, ~0S(0),NR'RE, -NR'RE, -NR°C(O)R", -NR°C(O)OR', -NR°C(O)NR'R¢,
~NRC(=NR")NR'RE, -NRS(O)R", -NR°S(0),R", -NR*S(O)NR'RE, -NR°S(0),NR'RE, —SR¢,
—S(O)R, =S(O),R®, —S(O)NR'RE, and —S(0),NR'R®; wherein each R, R', R%, and R" is
independently (i) hydrogen; (ii) Ci alkyl, C,.¢ alkenyl, C,.¢ alkynyl, C3_; cycloalkyl, Cg.14
aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl; or (iii) R' and R® together with the N atom to
which they are attached form heterocyclyl.

10.  The compound of claim 9, having the structure of Formula IICa:

(R%),

S .
11—},
N
Ol S
(IICa)
11.  The compound of claim 9, having the structure of Formula IICd:
S
O
O S
S
(ICd)

wherein each R'® is independently (a) hydrogen; (b) C.¢ alkyl, C,. alkenyl, Cy.6 alkynyl, C35
cycloalkyl, Cg.14 aryl, C.5 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted
with one or more substituents Q; or (c) —C(O)Rlb, —C(O)OR”’, or —C(O)NRIbR]d.
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12. The compound of claim 9, wherein R' is <C(O)R"*, ~C(O)CH(NR'*R'*)R ",
~C(O)CH[N(C(O)R™R'JR"™ —C(O)CH[N(C(O)OR'™")R*]R"?, or
—C(O)CH[N(C(O)NR'R™)R!“JR'?,

13.  The compound of claim 12, wherein R' is <C(O)CH[N(C(O)OR'"®)R'*]R ",

14.  The compound of claim 9, wherein R is <C(O)R'?, ~C(O)CH(NR"°R'*)R"*,
~C(O)CH[N(C(O)R"™"RJR", =C(0)CH[N(C(O)OR "R '“IR ', or
—C(O)CH[N(C(O)NR'R'")R'*|R"".

15.  The compound of claim 14, wherein R? is ~C(O)CH[N(C(O)OR'")R'*JR"*
16. The compound of claim 11, wherein R'® is hydrogen or -C(O)OR'®.

17. The compound of claim 11, wherein each R'* is independently hydrogen,
methyl, isopropyl, 2-methylpropyl, 1-methylpropyl, 2-methylthioethyl, phenyl, benzyl, 3-
indolylmethyl, hydroxymethyl, 1-hydroxyethyl, sulthydrylmethyl, 4-hydroxybenzyl,
aminocarbonylmethyl, 2-(aminocarbonyl)ethyl, carboxymethyl, 2-carboxyethyl, 4-

aminobutyl, 3-guanidinopropyl, or 5-imidazolylmethyl.
18.  The compound of claim 16, wherein R'® is methyl, ethyl, propyl, or butyl.
19.  The compound of claim 11, wherein R'® is hydrogen.

20.  The compound of claim 1, wherein each R* is independently hydrogen, oxo,
chloro, fluoro, nitro, amino, hydroxy, methyl, trifluoromethyl, cyclohexyl, phenyl, methoxy,

or methoxycarbonyl.

21. The compound of claim 1, wherein RYis 0xo0, chloro, fluoro, nitro, amino,

hydroxy, methyl, trifluoromethyl, cyclohexyl, phenyl, methoxy, or methoxycarbonyl.
22.  The compound of 9, wherein n is 0.

23. The compound of claim 1, wherein two R groups are linked together to form

C\.6 alkylene, optionally substituted with one or more substituents Q.

24, The compound of claim 1, wherein two R’ groups are linked together to form
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methylene or ethylene.
25. The compound of claim 1, wherein q is 1 or 2.

Zl
\ﬁ)q 5
‘_Sl NT(R In
o

26. The compound of claim 9, wherein the moiety has the

structure of:

2\\“ C]fj ’ %12\\‘@ , éﬁ ]]\] R
@ @ and ;2 ;
N N s Y N 9
R O
27.  The compound of claim 9, wherein p is 0.
28. A compound of Formula IIIB:
(TS)n
V! -7!
WIZN
| Q /U] Ll §>)
X ~xl a
O A
\szu2 Rl ¢
u
(I1IB)

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

U', W2, X!, and X? are each C;

U? and W' are each S;

V' and V? are each independently CR™;

R' and R? are each independently (a) hydrogen; (b) C;. alkyl, C, alkenyl, C,.
6 alkynyl, C3_7 cycloalkyl, Cq.14 aryl, C7.i5 aralkyl, heteroaryl, or heterocyclyl; or (c) —
C(OR™,
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~C(O)CH(NR'"R')R", <C(O)CH(N(R')C(O)R '")R'*, -C(O)CH(N(R'*)C(0)OR ™R,
~C(O)CH(N(R'")C(O)NR'"R'HR ' -C(O)OR'?, —C(O)NR'*R', -C(NR')NR'’R'*,
~P(0)(OR'HR', ~CH,P(0)(OR')R ', —=S(O)R'?, —S(O),R ', ~S(O)NR'*R'®, or —
S(0),NR'"R'®;

each R is independently hydrogen or R*;

each R?, R®, and R® is independently (a) cyano, halo, or nitro; (b) C,4 alkyl,
Co.6 alkenyl, Cy6 alkynyl, Cs.7 cycloalkyl, Ce.14 aryl, C7.45 aralkyl, heteroaryl, or heterocyclyl;
or (¢)
~C(O)R™, ~C(O)OR'*, -C(O)NR'"R'¢, -C(NR'*)NR "R, ~OR'?, ~OC(O)R ", ~OC(O)OR",
~OC(O)NR'"R', ~OC(=NR'")NR'’R'®, ~OS(O)R'?, ~OS(0),R'?, ~OS(O)NR'*R®,
~OS(0),NR'R'®, -NR'"R'*, -NR"*C(O)R"Y, -NR"*C(O)OR 'Y, -NR"*C(O)NR'*R"°,
~NR™C(=NR'Y)NR'’R'*, -NR"*S(O)R"Y, -NR'*S(0),R"Y, -NR'*S(O)NR "R,
~NR'S(0),NR""R'®, -SR", —S(0)R"?, —S(0),R'*, ~S(O)NR'®R ', or —S(0),NR'*R'*; or

two R’ or two R° that are attached to the same ring are linked together to form
a bond, -O—, —NR7—, —S—, Cy.6 alkylene, C;_¢ heteroalkylene, C,.4 alkenylene, or Cy_4
heteroalkenylene;

L' and L? are each independently selected from:

0 >N3_X3 W3")(\3
a bond, *\N J\ ;’f VAN ,Y ~ fé */Vig/w\/ﬂ‘%
H : ’
U3 Wi 3
aXl — V§Q>|<3 N X
W Y3 - \ Y3 V I 3
A U~ \fg , — /Y\fg

A N XN * N
| \>_§ R B \>—§ and X \_[l \>_%
H H - H
wherein each moiety is optionally substituted with one, two, three, or
four R?; the star (*) on each moiety represents the point of attachment thought which the
w2 X2 W]

sz oV

moiety is connected to U' or W? of Xy ; and the zigzag line (g) on each moiety
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z
%j—)q-mn
TN

represents the point of attachment through which the moiety is connected to nan

),
g J:NT(R%

or e ; and wherein T° is a bond, C, N, O, S, CR*, or NR*: U?, V?, W*, and X°
are each independently C, N, O, S, CR*, or NR**, and Y* is C or N;

7" and Z? are each a bond;

each R' R'™® R'® and R'is independently hydrogen, Cy alkyl, Cy alkenyl,
C.¢ alkynyl, C3.; cycloalkyl, Cg.14 aryl, C7.5 aralkyl, heteroaryl, or heterocyclyl; or R' and
R'® together with the C and N atoms to which they are attached form heterocyclyl; or R'® and
R'® together with the N atom to which they are attached form heterocyclyl;

n is an integer of 0, 1, 2, 3,4, 5,6, or 7;

p is an integer of 2, 3,4, 5, 6, or 7;

q and r are each independently an integer of 1, 2, 3, or 4; and

s, t, and u are each an integer of 1;

wherein each alkyl, alkylene, heteroalkylene, alkenyl, alkenylene,
heteroalkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and heterocyclyl is optionally
substituted with one or more substituents Q, where each Q is independently selected from (a)
cyano, halo, and nitro; (b) Cys alkyl, Co. alkenyl, Co.¢ alkynyl, C;_7 cycloalkyl, C.14 aryl, C7.
15 aralkyl, heteroaryl, and heterocyclyl, each of which is further optionally substituted with
one or more substituents Q% and (c) ~C(O)R?, -C(O)OR? —C(O)NR'R®, -C(NR*)NR'R®, —
OR®,
~OC(O)R?, ~OC(0)OR?, ~OC(O)NRR®, ~OC(=NR*NRR®, ~OS(O)R? ~OS(O),R?,
~OS(O)NRPR®, ~OS(0),NR"R, -NR"R’, ~NR*C(0)RY, -NR*C(0)OR", -NR*C(O)NR'R®,
~NR*C(=NRY)NRR®, -NR*S(O)R?, -NR*S(0),R?, -NR*S(O)NR’R’, ~NR*S(0),NR’R", —
SR?,
—S(O)R? —S(0),R?, ~S(O)NRRE, and —S(O)szRbRC, wherein each R?, R®, R®, and R is
independently (i) hydrogen; (ii) Cy. alkyl, Cs.¢ alkenyl, C,. alkynyl, C3.; cycloalkyl, Ce.4
aryl, C7.5 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted with one or more
substituents Q7 or (iii) R” and R® together with the N atom to which they are attached form

heterocyclyl, optionally substituted with one or more substituents Q;
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wherein each Q" is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) Cy.6 alkyl, C,. alkenyl, Cs.6 alkynyl, Cs_7 cycloalkyl, Cy.14 aryl, Cs.
15 aralkyl, heteroaryl, and heterocyclyl; and (c) —C(O)R®, —C(O)ORS, —~C(O)NR'RE, —
C(NR)NR'RE, —OR®, ~OC(O)R®, ~OC(O)OR, —OC(0)NR'RE, ~OC(=NR)NR'RE, —
OS(O)R’, ~OS(0),R",
~OS(O)NR'RE, ~OS(0),NR'RE, -NR'R&, -NR°C(O)R", -NR°C(O)OR', -NR*C(O)NR'RY,
~NRC(=NR"NR'RE, ~NR°S(O)R", -NRS(0),R", -NR*S(O)NR'R¢, ~NR°S(0),NR'RE, ~SR°,
—S(O)R®, =S(0),R¢, —S(O)NR'RE, and —S(O),NR'RE, wherein each R®, R, R, and R" is
independently (i) hydrogen; (ii) C.¢ alkyl, C,.¢ alkenyl, Cs6 alkynyl, C;_; cycloalkyl, Cy.14
aryl, C7.i5 aralkyl, heteroaryl, or heterocyclyl; or (iii) R'and R® together with the N atom to
which they are attached form heterocyclyl.

29.  The compound of claim 28, wherein two R® groups are linked together to form

C1.¢ alkylene, optionally substituted with one or more substituents Q.

30.  The compound of claim 29, wherein two R® groups are linked to gether to form

methylene or ethylene.

31.  The compound of claim 28, wherein ris 1 or 2.
Z2
B
Ny —— (R,
32. The compound of claim 9, wherein the moiety e has the

structure of:

% % , Z{@ ’andakm@
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33.

The compound of claim 9, selected from the group consisting of:

H

N

H3CO \
A k‘( w ~

Al5
H
H3CO T
“« By S
I N
H
H
N
H3CO C
A76 K( WN
\\ N OtBu
H
H3CO
A77 K( \
\\ N OCH3
H
H3CO
A78 \\{ \ )\\
I L L OCH,
H
A84

D
H3CO \\

\\( w )\\ OCH

\\ N HN\KC() }

b
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A169

Al71

A172

A182

A200

A205
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A206

A214

and isotopic variants thereof; and pharmaceutically acceptable salts and solvates thereof.

34. A pharmaceutical composition comprising the compound of claim 9 and one

or more pharmaceutically acceptable carriers.

35. The pharmaceutical composition of claim 34, further comprising an antiviral

agent.

36. The pharmaceutical composition of claim 35, wherein the antiviral agent is
selected from the group consisting of an interferon, ribavirin, an interleukin, an NS3 protease
inhibitor, a cysteine protease inhibitor, a phenathrenequinone, a thiazolidine, a benzanilide, a
helicase inhibitor, a polymerase inhibitor, a nucleotide analogue, a liotoxin, acerulenin, an

antisense phosphorothioate oligodeoxynucleotide, an inhibitor of IRES-dependent translation,

and a ribozyme.

37. The pharmaceutical composition of claim 36, wherein the antiviral agent is an
interferon.

38. The pharmaceutical composition of claim 37, wherein the interferon is

selected from the group consisting of pegylated interferon alpha 2a, interferon alfahcon-1,
natural interferon, albuferon, interferon beta-1a, omega interferon, interferon alpha, interferon
gamma, interferon tau, interferon delta, and interferon gamma-1b.

39. The pharmaceutical composition of claim 34, wherein the composition is
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formulated for single dose administration.

40. The pharmaceutical composition of claim 34, wherein the composition is

formulated as oral, parenteral, or intravenous dosage form.

41. The pharmaceutical composition of claim 40, wherein the oral dosage form is

a tablet or capsule.

42. The pharmaceutical composition of claim 34, wherein the compound is

administered in a dose of about 0.5 milligram to about 1,000 milligram daily.

43. The compound of claim 9, wherein L' is independently selected from the

group consisting of:

O N-NH / N
abond, *\II:IIJ\ég ’ *M\;ﬁ */C)%;,

NH =N N-NH
A AF o Ly A

O >

s

HN : N
A oy A 84
N,

%

X N w_=— ¢/ NH R N
L =L, =<,

H H
e N NN N
=, O« 0,
NN @N\ and PN\ @N\
O, = 3t O

wherein each moiety is optionally substituted with one, two, three, or four R*; the star

(*) on each moiety represents the point of attachment through which the moiety is connected

W2~X}\N\l
VOOV

N - . . . .
to U' or W2of U2X U ; and the zigzag line (g) on each moiety represents the point of
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N

or JVIV\I

Z! 72

%i %Rm Ei @(R"})p
N
1

attachment through which the moiety is connected to

44, The compound of claim 9, wherein L' is independently selected from the

group consisting of:

0 N-NH N NH
abon * / \ /
bond, ]}\Ilkf’f’ A : i;)\; */[;/)\;’

NH =N N-NH HN N=N
/ "LLL \ \ 1
*/g/)\/ , */Q\I’N\g s */QN/)\g, */Q\;B\; s */N\/\gsa

*

0]
N-N *
A o C[N\ N
/QO ;, . IN/)\;’ §>—§ \Ejlﬁ?—%

° s

_ sw N L
=, =, = o

*®

O~ O~ O~ -0~

wherein each moiety is optionally substituted with one, two, three, or four R>.
45. The compound of claim 9, wherein n is an integer of 2 or more.

46. The compound of claim 45, wherein two R® groups are linked together to form

C1.¢ alkylene, optionally substituted with one or more substituents Q.

47. The compound of claim 45, wherein two R’ groups are linked together to form

methylene or ethylene.

48. The compound of claim 9, wherein q is 1 or 2.
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49. The compound of claim 9, wherein p is an integer of 2 or more.

50. The compound of claim 49, wherein two R® groups are linked to gether to form

Ci.6 alkylene, optionally substituted with one or more substituents Q.

51. The compound of claim 49, wherein two R® groups are linked together to form

methylene or ethylene.
52. The compound of claim 9, whereinris 1 or 2.

53. A compound of Formula IIIB:

(I11B)

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

U, WZ, Xl, and X are each C;

U? and W' are each S;

V' and V? are each independently CR;

R' and R? are each independently (a) hydrogen; (b) C,. alkyl, Cy.6 alkenyl, C,.
6 alkynyl, C3_7 cycloalkyl, Cq.14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl; or (c) —
C(O)R",
~C(O)CH(NR'R')R", -C(0)CH(N(R')C(O)R"")R"?, —C(O)CH(N(R'®)C(O)OR'")R ",
~C(O)CH(N(R')C(O)NR'PR')R ', -C(0)OR"?, —C(O)NR'°R'®, -C(NR')NR'*R'*,
—P(0)(OR™R', —CH,P(O)(OR')R'?, —S(O)R'?, ~S(0),R'*, ~S(O)NR'*R'®, or —
S(O),NR'"R';

each R* is independently hydrogen or R*;

each R’, RY, and R® is independently (a) cyano, halo, or nitro; (b) C alkyl,
Cs.6 alkenyl, Cy¢ alkynyl, Cs.; cycloalkyl, Ce.14 aryl, C7.i5 aralkyl, heteroaryl, or heterocyclyl;
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or (¢)
~C(O)R"*, ~C(O)OR", ~C(O)NR'*R', -C(NR'*)NR "R, ~OR*, ~OC(O)R ", ~OC(O)OR™,
~OC(O)NR'R'®, ~OC(=NR'")NR'*R'¢, ~OS(0)R'?, ~OS(0),R'*, ~OS(O)NR "R,
~0S(0),NR"R"*, -NR'"R'*, -NR"*C(0O)R "¢, -NR'*C(O)OR ¢, -NR'*C(O)NR"*R,
~NR"C(=NR')NR'"R'®, -NR'*S(O)R'¢, -NR'*S(0),R ¢, -NR'*S(O)NR"*R ',
~NR'S(0),NR'""R'®, -SR"*, —=S(O)R"?, ~S(O),R '*, ~S(O)NR'’R'*, or ~S(0),NR "°R"; or

two R or two R that are attached to the same ring are linked together to form
a bond, —O—, ~NR7—, —S—, Cy alkylene, C. heteroalkylene, C,.4 alkenylene, or Co4
heteroalkenylene;

L' and L* are each independently selected from:

Y -x3 W3- X3

O
/ L
a bond, *\g /U\ ;r: */V Y ‘;é */Vig/W\/E:

U3
373 W * w3
Y T3 *—-—:—V3OI3 N X
Y U =y
X
N N * N
| A \>7§ ——— N and @_\Eji
= N — =
N H N

wherein each moiety is optionally substituted with one, two, three, or
four R?; the star (*) on each moiety represents the point of attachment thought which the
W2 o W

sz Q

moiety is connected to U' or W? of Xyl ; and the zigzag line ( §) on each moiety

/[ —(Rs)n

represents the point of attachment through which the moiety is connected to

Z2
/E W
ONT
A ; and wherein T° is a bond, C, N, O, S, CR*, or NR**; U%, V?, W, and X°
are each independently C, N, O, S, CR3a, or NR3a; and Y*is C or N;

Z' and 7* are each a bond;
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R'* and R'® together with the C and N atoms to which they are attached form
pyrrolidinyl;

each R'" and R is independently hydrogen, C,¢ alkyl, C,. alkenyl, C,.4
alkynyl, Cs.; cycloalkyl, Ce.14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl;

n and p are each independently an integer of 0, 1, 2, 3, 4, 5, 6, or 7;

q and r are each independently an integer of 1, 2, 3, or 4; and

s, t, and u are each an integer of 1;

wherein each alkyl, alkylene, heteroalkylene, alkenyl, alkenylene,
heteroalkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and heterocyclyl is optionally
substituted with one or more substituents Q, where each Q is independently selected from (a)
cyano, halo, and nitro; (b) Cy alkyl, C,.6 alkenyl, C,.¢ alkynyl, C3.; cycloalkyl, Ce.14 aryl, Cr.
15 aralkyl, heteroaryl, and heterocyclyl, each of which is further optionally substituted with
one or more substituents Q°; and (c) ~C(O)R", ~C(O)OR?, —C(O)NR"R®, -C(NR*)NR’R¢, —
OR?",
~OC(0)R?, ~OC(0)OR?, ~OC(O)NR’R®, —OC(=NR*)NRR’, —OS(0)R?, ~OS(0),R?,
~OS(O)NRR, ~OS(0),NR'R¢, -NRR’, -NR*C(0)R¢, -NR*C(O)OR, -NR*C(O)NR'R¢,
~NR’C(=NRY)NR"R®, -NR*S(O)R?, -NR*S(0),R¢, ~NR*S(O)NRR®, -NR*S(0),NRR®, —
SR?,
~S(O)R?, —S(0),R?, —S(O)NRPRE, and —S(O),NR"R®, wherein each R?, R®, R¢, and R is
independently (i) hydrogen; (ii) Ci. alkyl, Co.¢ alkenyl, Cy. alkynyl, Cs.7 cycloalkyl, Ce.14
aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted with one or more
substituents Q°; or (iii) R® and R® together with the N atom to which they are attached form
heterocyclyl, optionally substituted with one or more substituents Q%

wherein each Q" is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) C_¢ alkyl, Co. alkenyl, C, alkynyl, C3.; cycloalkyl, Ce.14 aryl, C7.
15 aralkyl, heteroaryl, and heterocyclyl; and (c) —C(O)R®, -C(O)OR*, —C(O)NR'RE, —
C(NR®)NR'RE, —OR*, ~OC(O)R®, ~OC(O)OR®, ~OC(O)NR'RE, ~OC(=NR9)NR'RE, —
OS(O)R*, —~OS(0),R",
~OS(O)NR'RE, ~OS(0),NR'RE, -NR'RE, -NR°C(O)R", -NR°C(0)OR", -NR°C(O)NR'R,
~NRC(=NR")NR'RE, -NR°S(O)R", -NR°S(0),R", -NR°S(O)NR'RE, -NR*S(0),NR'R¢, —SR¢,
~S(O)RS, —=S(0)2R®, —~S(O)NR'RE, and —S(O),NR'RE; wherein each R¢, R', RE, and R" is
independently (i) hydrogen; (ii) Cy. alkyl, C,.¢ alkenyl, Cy alkynyl, C;.7 cycloalkyl, Ce.j4
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aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl; or (iii) R' and R® together with the N atom to
which they are attached form heterocyclyl.

54. Use of the compound of any of claims 1 to 33 and 43 to 53 in the manufacture

of'a medicament for treating or preventing an HCV infection.

55. Use of the compound of any of claims 1 to 33 and 43 to 53 in the manufacture
of a medicament of treating, preventing, or ameliorating one or more symptoms of a liver

disease or disorder associated with an HCV infection.

50. The use of claim 54 or 55, wherein the medicament is manufactured for

administration with a second antiviral agent, in combination or alternation.

57. The use of claim 56, wherein the second antiviral agent is selected from the
group consisting of an interferon, ribavirin, amantadine, an interleukin, a NS3 protease
inhibitor, a cysteine protease inhibitor, a phenathrenequinone, a thiazolidine, a benzanilide, a
helicase inhibitor, a polymerase inhibitor, a nucleotide analogue, a liotoxin, acerulenin, an

antisense phosphorothioate oligodeoxynucleotide, an inhibitor of IRES-dependent translation,

and a ribozyme.
58. The use of claim 57, wherein the second antiviral agent is an interferon.
59. The use of claim 58, wherein the interferon is selected from the group

consisting of pegylated interferon alpha 2a, interferon alfacon-1, natural interferon, albuferon,
interferon beta-1a, omega interferon, interferon alpha, interferon gamma, interferon tau,

interferon delta, and interferon gamma-1b.

60. A compound of Formula IV:
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av)
or a single enantiomer, a racemic mixture, a mixture of diastereomers, or an isotopic variant
thereof; or a pharmaceutically acceptable salt or solvate thereof:
wherein:

U], Wz, Xl, and X are each C;

U? and W' are each S;

V' and V? are each independently CH;

R' and R? are each independently (a) hydrogen; (b) C.6 alkyl, C,.4 alkenyl, C».
¢ alkynyl, C3.7 cycloalkyl, Cg.14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyelyl; or (¢c) —
C(O)R™,
~C(O)CH(NR'""R')R", ~C(O)CH(N(R')C(O)R'®)R ', -C(O)CH(N(R*)C(0)OR )R,
~C(O)CH(N(R')C(O)NR'"R')R", -C(O)OR'?, -C(O)NR'"R'®, -C(NR'*)NR "R,
~P(0)(OR')R', ~CH,P(0)(OR'*)R', ~S(O)R'?, ~S(0),R'?, ~S(O)NR "R, or —
S(0),NR'R';

each R’, R®, and R® is independently (a) cyano, halo, or nitro; (b) C;.¢ alkyl,
Cy. alkenyl, Cy.6 alkynyl, C3.7 cycloalkyl, Ce.14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl;
or (c)

—C(O)R™, ~C(O)OR "%, ~C(O)NR'"R'®, ~C(NR')NR'®R'*, ~OR*, ~OC(O)R"*, ~OC(O)OR ™,
~OC(O)NR'"R', ~OC(=NR'“)NR'"R'®, ~OS(O)R'*, ~0S(0),R'*, ~OS(O)NR'*R",
~0S(0)NR""R'*, -NR'"R'¢, -NR"*C(O)R %, -NR'*C(0)OR !, -NR"*C(O)NR"*R ",
~NR"™C(=NR')NR'"R', -NR'*S(O)R', -NR!“S(0),R ¢, ~NR'*S(O)NR"°R ",
~NR'S(0),NR"R'®, -SR"?, ~S(O)R'?, =S(0),R ', —S(O)NR'*R"®, or ~S(0),NR"°R"; or

two R or two R that are attached to the same ring are linked together to form
a bond, —-O—, —NR7—-, —S—, Cyi¢ alkylene, C; heteroalkylene, C, ¢ alkenylene, or Co.6
heteroalkenylene;

L' and L? are each independently (a) a bond; (b) C) alkylene, Cy.4
alkenylene, Cy.¢ alkynylene, C3_7 cycloalkylene, Ce.14 arylene, heteroarylene, heteroarylene-
Ci. alkylene, heteroarylene-C,_¢ alkenylene, heteroarylene-C, 4 alkynylene, or
heterocyclylene; or (¢) —C(0)-, ~C(0)O—, -C(O)NR'*~, -C(=NR'*)NR'*~, -O—, ~OC(0)0-,
—OC(O)NR ", ~OC(=NR"™)NR'*~, ~OP(0)(OR '*)-, -NR"*-, -NR"*C(O)NR'*, —
NR"™C(=NR'")NR'—, -NR'*S(O)NR'*-,
~NR'*S(0);NR"*~, —S—, =§(0)—, —S(0),—, ~S(O)NR"*~, or —S(0),NR '*—;
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7' and 7 are each a bond;

each R R'® R'® and R'%is independently hydrogen, C; 4 alkyl, C,.¢ alkenyl,
Ca6 alkynyl, C3.; cycloalkyl, Ce.14 aryl, C7.i5 aralkyl, heteroaryl, or heterocyclyl; or R' and
RkugmwmmmmeCmﬁNameodeﬁhwammmdwd&mﬂwmquﬂﬂanmd
R to gether with the N atom to which they are attached form heterocyclyl;

m is an integer of 0, 1, 2, 3, or 4;

n is an integer of 0, 1,2, 3,4, 5,6, or 7;

p is an integer of 0, 1, 2, 3,4, 5,6, or 7;

q and r are each independently an integer of 1, 2, 3, or 4; and

s and t are each an integer of 1;

wherein each alkyl, alkylene, heteroalkylene, alkenyl, alkenylene,
heteroalkenylene, alkynyl, cycloalkyl, aryl, aralkyl, heteroaryl, and heterocyclyl is optionally
substituted with one or more substituents Q, where each Q is independently selected from (a)
cyano, halo, and nitro; (b) Cy alkyl, Cy. alkenyl, Cp.¢ alkynyl, C3_7 cycloalkyl, Ce.14 aryl, C;.
15 aralkyl, heteroaryl, and heterocyclyl, each of which is further optionally substituted with
one or more substituents Q%; and (c) ~C(O)R?, -C(0)OR? —C(O)NR"R®, -C(NR*)NRR¢, —
OR?,
—OC(O)R?, ~OC(0)OR?, ~OC(0)NR'R’, ~OC(=NR*)NR’R®, —~OS(O)R?, ~OS(0),R?,
~OS(O)NRR®, ~OS(0),NR"R¢, -NR"R®, -NR'C(0)R?, -NR*C(O)OR", -NR*C(O)NR'R,
—NR’C(=NRY)NRR®, -NR*S(O)R?, -NR*S(O),R’, -NR*S(O)NRPR’, ~NR*S(0),NR'R®, —
SR?,
~S(O)R?, ~S(O),R?, ~S(O)NR'R’, and —S(O),NRR®, wherein each R?, R®, RS, and R is
independently (i) hydrogen; (ii) C;. alkyl, Co.¢ alkenyl, Co.¢ alkynyl, C3_7 cycloalkyl, C.14
aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted with one or more
substituents Q; or (iii) R” and R® together with the N atom to which they are attached form
heterocyclyl, optionally substituted with one or more substituents Q%

wherein each Q" is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) Cy.s alkyl, Co.6 alkenyl, C,. alkynyl, C;; cycloalkyl, Cg.14 aryl, Cs.
15 aralkyl, heteroaryl, and heterocyclyl; and (c) -C(O)R®, —-C(O)OR®, -C(O)NR'RE, —
C(NRY)NR'RE, —OR®, ~OC(O)R®, ~OC(0)OR’, ~OC(O)NR'RE, ~OC(=NR®)NR'RE, —
OS(O)R?, ~OS(0),R°,
~OS(O)NR'RE, ~OS(0);NR'RE, -NR'RE, -NR°C(O)R", -NR°C(O)OR', -NRC(O)NR'R,
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~NRC(=NR")NR'RE, -NR°S(O)R", -NR*S(0),R", -NR°S(O)NR'RE, -NR°S(0),NR'RE, —SR°,
~S(O)RS, —S(0),R", ~S(O)NR'RE, and —S(0),NR'RE; wherein each R¢, RY, RE, and R is
independently (i) hydrogen; (ii) Cy.¢ alkyl, C,.¢ alkenyl, Cy.4 alkynyl, C;.; cycloalkyl, Ce._14
aryl, C7.5 aralkyl, heteroaryl, or heterocyclyl; or (iii) R and R¢ together with the N atom to
which they are attached form heterocyclyl.

61. A compound having the structure of:

or an isotopic variant thereof; or a pharmaceutically acceptable salt or solvate thereof.
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