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Claims
1. A compound of Formula I, or a pharmaceutically acceptable salt thereof,
D
|
L3
|
Y—A—L—X—L,—B—Z
o
wherein:
Xis

O
wherein the nitrogen ring atom is directly linked to -L3-D, and wherein X is optionally substituted
with one or more Rp;

L4, L, and L3 are bond;
A and B are each independently

=)
2

and are each independently optionally substituted with one or more Rp;
D is C3-C4carbocycle or 3- to 12-membered heterocycle, and is optionally substituted with one or
more Rp;
Y is -G-C(RiR2N(Rs)-T-Rp, -G-C(R3R4)C(ReR7)-T-Rp, N(Rs)C(O)C(R1R2)N(Rs)-T-Rp, or
N(Re)C(O)C(R3R4)C(RsR7)-T-Rp;
Z is -G-C(RgRg)N(R12)-T-Rp, -G-C(R10R11)C(R13R14)-T-Rp,-N(Rg)C(O)C(RsRe)N(R12)-T-Rp, or
N(Rg)C(O)C(R10R11)C(R13R14)-T-Rp;
R1 is Re, and R, and Rs, taken together with the atoms to which they are attached, form a 3- to

12-membered heterocycle which is optionally substituted with one or more Rp;
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Rs and Re are each independently Rc¢, and R4 and Ry, taken together with the atoms to which they
are attached, form a 3- to 12-membered carbocycle or heterocycle which is optionally substituted
with one or more Rp;

Reg is Rc, and Rg and Ry, taken together with the atoms to which they are attached, form a 3- to
12-membered heterocycle which is optionally substituted with one or more Ra;

Rio and Ry3 are each independently R¢, and Ry and Ry4, taken together with the atoms to which
they are attached, form a 3- to 12-membered carbocycle or heterocycle which is optionally
substituted with one or more Ry;

G is each independently Cs-Cgcarbocycle or 5- to 6-membered heterocycle, and is each
independently optionally substituted with one or more Ry;

T is each independently selected at each occurrence from bond, -Ls-, -Ls-M-Lg'-, or -Ls-M-Lg'-M'-
Ls"-, wherein M and M' are each independently selected at each occurrence from bond, -O-, -S-, -
N(Re)-, -C(O)-, -5(0),-, -5(0)-, -OS(0O)-, - OS(0O),-, -S(0),0-, -S(0)0-, -C(0)0O-, -OC(0)-, -
OC(O)O-, -C(O)N(Rs)--N(Rg)C(0)-, -N(Rs)C(0)O-, -OC(O)N(Rp)-, -N(Rs)S(O)-, -N(Rs)S(O).-, -
S(ON(Re)-,  -S(O)N(Re)-, -C(O)N(Rs)C(O)-, -N(Re)C(O)N(Rg')-, - N(Rg)SO:N(Rg)-, -
N(RB)S(O)N(Rg')-, C3-Cqocarbocycle or 3- to 12-membered heterocycle, and wherein said Cs-
Cqocarbocycle and 3- to 12-membered heterocycle are each independently optionally substituted
at each occurrence with one or more Ra;

Rp is each independently selected at each occurrence from hydrogen or R,

Ra is independently selected at each occurrence from halogen, nitro, oxo, phosphonoxy,
phosphono, thioxo, cyano, or -Ls-Rg;

Rg and Rg' are each independently selected at each occurrence from hydrogen; or C+-Csalkyl, Co-
Cealkenyl or C,-Cealkynyl, each of which is independently optionally substituted at each
occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano or 3- to 6-membered
carbocycle or heterocycle; or 3- to 6-membered carbocycle or heterocycle; wherein each 3- to 6-
membered carbocycle or heterocycle in Rg or Rg' is independently optionally substituted at each
occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C4-Csalkyl, C,-Csalkenyl, Co-
Cealkynyl, C-Cghaloalkyl, C,-Cghaloalkenyl or C,-Cghaloalkynyl;

Rc is independently selected at each occurrence from hydrogen, halogen, hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl or cyano; or C4-Cealkyl, Cp-
Cealkenyl or Cy-Cealkynyl, each of which is independently optionally substituted at each

occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
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carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano or 3- to 6-membered
carbocycle or heterocycle; or 3- to 6-membered carbocycle or heterocycle; wherein each 3- to 6-
membered carbocycle or heterocycle in R¢ is independently optionally substituted at each
occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C4-Cealkyl, C,-Cgalkenyl, C,-
Cealkynyl, C4-Cghaloalkyl, C,-Cghaloalkenyl or C,-Cghaloalkynyl;

Re is independently selected at each occurrence from -O-Rs, -S-Rs, -C(O)Rs, - OC(O)Rs, -
C(O)ORs, -N(RsRs'), -S(O)Rs, -SO2Rs, -C(O)N(RsRs'), - N(Rs)C(O)Rs". -N(Rs)C(O)N(Rs'Rs"), -
N(Rs)SO2Rs', -SO:N(RsRS'), - N(Rs)SO2N(Rs'Rs"), -N(Rs)S(O)N(Rs'Rs"), -OS(0)-Rs, -OS(O),-
Rs, - S(0):0Rs, -S(0)ORs, -OC(0O)ORs, N(Rs)C(O)ORs', -OC(O)N(RsRs'), - N(Rs)S(O)-Rg', -
S(OIN(RsRs'") or -C(O)N(Rs)C(0)-Rs"; or C4-Cealkyl, Co-Cealkenyl or C,-Cgalkynyl, each of which
is independently optionally substituted at each occurrence with one or more substituents selected
from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo,
formyl or cyano; or Cs-Cecarbocycle or 3- to 6-membered heterocycle, each of which is
independently optionally substituted at each occurrence with one or more substituents selected
from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo,
formyl, cyano, C4-Cealkyl, C»-Cgalkenyl, C,-Cgalkynyl, C,-Cghaloalkyl, C,-Cghaloalkenyl or C,-
Cshaloalkynyl;

R. is independently selected at each occurrence from halogen, nitro, oxo, phosphonoxy,
phosphono, thioxo, cyano, -O-Rs, -S-Rs, -C(O)Rs, -OC(O)Rs, - C(O)ORs, -N(RsRs"), -S(0O)Rs, -
SO2Rs, -C(O)N(RsRs') or -N(Rs)C(O)Rs"; or Cs-Cecarbocycle or 3- to 6-membered heterocycle,
each of which is independently optionally substituted at each occurrence with one or more
substituents selected from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy,
phosphono, thioxo, formyl, cyano, Ci-Cgalkyl, C,-Csalkenyl, C,-Cgalkynyl, C-Cghaloalkyl, C,-
Cehaloalkeny! or C,-Cghaloalkynyl;

Ls, Ls' and Ls" are each independently selected at each occurrence from bond; or C4-Cealkylene,
Co-Cealkenylene or C,-Cealkynylene, each of which is independently optionally substituted at
each occurrence with one or more R;; and

Rs, Rs' and Rg" are each independently selected at each occurrence from hydrogen; C,-Cgalkyl,
Co-Cealkenyl or C,-Cealkynyl, each of which is independently optionally substituted at each
occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano or 3- to 6-membered
carbocycle or heterocycle; or 3- to 6-membered carbocycle or heterocycle; wherein each 3- to 6-

membered carbocycle or heterocycle in Rs, Rs' or R¢' is independently optionally substituted at
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each occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C4-Csalkyl, C,-Cealkenyl, Co-
Cealkynyl, C1-Cghaloalkyl, C,-Cshaloalkenyl or C,-Cghaloalkynyl,

wherein each said heterocycle is independently a saturated ring system, a partially unsaturated
ring system, or a completely unsaturated ring system, wherein at least one ring atom in said ring

system is a heteroatom.
2. The compound or salt of claim 1, wherein:

T is independently selected at each occurrence from -C(O)-Lg-M'-Ls"- or - N(Rg)C(O)-Ls-M'-Lg"-;
and
Ls' is each independently C4-Cgalkylene, and is independently optionally substituted at each

occurrence with one or more R,.
3. The compound or salt of claim 1, wherein:

Y is -N(Rg)C(O)C(R1R2)N(Rs)-T-Rop;

Zis -N(Rg)C(O)C(RgRg)N(R12)-T-Rp;

T is independently selected at each occurrence from -C(O)-Lg'-M'-Lg"-; and

D is Cs-Cgcarbocycle, 5- to 6-membered heterocycle, or 6- to 10-membered bicycles, and is

substituted with one or more Ra.
4. The compound or salt of claim 3, wherein T is independently selected at each occurrence from

-C(0O)-Ls"-N(Rg)C(O)-Ls"- or -C(O)-Ls'-N(Rg)C(0)O-Ls"-; and R, and Rs, taken together with the
atoms to which they are attached, form

Wt

which is optionally substituted with one or more Ra; and Rg and Ry, taken together with the
atoms to which they are attached, form
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N..\%
which is optionally substituted with one or more Ra.

5. The compound or salt of claim 1, wherein:

Yis -G-C(R1 Rz)N(Rf,)'T'RD;
Zis -G-C(RgRg)N(R12)-T-RD;
G is each independently

N

Ho

and is each independently optionally substituted with one or more Ry;
T is independently selected at each occurrence from -C(O)-Ls'-M'-Ls"-; and
D is Cs-Cgcarbocycle, 5- to 6-membered heterocycie, or 6- to 10-membered bicycles, and is

substituted with one or more Ra.

6. The compound or salt of claim 5, wherein T is independently selected at each occurrence from
-C(O)-Ls-N(Rg)C(0O)-Ls"- or -C(O)Ls-N(Rg)C(O)O-Ls" -; and R, and Rs, taken together with the
atoms to which they are attached, form

"~

%

which is optionally substituted with one or more R,; and Rg and R,, taken together with the

atoms to which they are attached, form
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ot

which is optionally substituted with one or more Ra.
7. A pharmaceutical composition comprising a compound or salt according to claim 1.
8. A pharmaceutical composition according to claim 7 further comprising another anti-HCV agent.

9. The compound or salt of claim 1, where said compound is dimethyl (2S,2'S)-1,1'-((2S,2'S)-2,2'-
(4,4'-((2S,5S)-1-(4-fluorophenyl)pyrrolidine-2,5-diyl)bis(4,1-
phenylene))bis(azanediyl)bis(oxomethylene)bis(pyrrolidine-2,1-diyl) )bis(3-methyl-1-oxobutane-
2,1-diyl)dicarbamate.

10. The compound or salt of claim 1, where said compound is dimethyl (2S,2'S)-1,1'-((2S,2'S)-
2,2'-(4,4'<((2S,5S)-1-(4-tert-butylphenyl)pyrrolidine-2,5-diyl)bis(4,1-
phenylene))bis(azanediyl)bis(oxomethylene)bis(pyrrolidine-2,1-diyl) )bis(3-methyl-1-oxobutane-
2,1-diyl)dicarbamate.

11. The compound or salt of claim 1, where said compound is dimethyl (2S,2'S)-1,1'-((2S,2'S)-
2,2'-(4,4'<((2R,5R)-1-(4-tert-butylphenyl)pyrrolidine-2,5-diyl)bis(4,1-
phenylene))bis(azanediyl)bis(oxomethylene)bis(pyrrolidine-2, 1-diyl) )bis(3-methyl-1-oxobutane-
2,1-diyl)dicarbamate.

12. The compound of claim 1 which is dimethyl (2S,2'S)-1,1'«((2S,2'S)-2,2'-(4,4'-((2S,5S)-1-(4-
fluorophenyl)pyrrolidine-2,5-diyl)bis(4,1-
phenylene))bis(azanediyl)bis(oxomethylene)bis(pyrrolidine-2, 1-diyl))bis(3-methyl-1-oxobutane-
2,1-diyl)dicarbamate.

13. The compound of claim 1 which is dimethyl (2S,2'S)-1,1'<((2S,2'S)-2,2'-(4,4'-((2S,5S)-1-(4-tert-
butylphenyl)pyrrolidine-2,5-diyl)bis(4,1-
phenylene))bis(azanediyl)bis(oxomethylene)bis(pyrrolidine-2,1-diyl))bis(3-methyl-1-oxobutane-
2,1-diyl)dicarbamate.
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14. The compound of claim 1 which is dimethyl (2S,2'S)-1,1'-((2S,2'S)-2,2'-(4,4'-((2R,5R)-1-(4-
tert-butylphenyl)pyrrolidine-2,5-diyl)bis(4,1-
phenylene))bis(azanediyl)bis(oxomethylene)bis(pyrrolidine-2,1-diyl))bis(3-methyl-1-oxobutane-
2,1-diyl)dicarbamate.

15. A pharmaceutical composition comprising the compound of claim 12.

16. A pharmaceutical composition comprising the compound of claim 13.

17. A pharmaceutical composition comprising the compound of claim 14.

18. The compound or salt of claim 1, wherein said compound has Formula 4,

!
Ls
?5 R, 0 R, Tu
N A—L—X—L,—B N
Ro—T" rr’ v \r{q T TRy
Re' Runs Rung Re'

Ia

wherein:

Rng is each independently selected from Rg;

Rc' is each independently selected from Rg;

Rp' is each independently selected from Rp;

R. and Rs, taken together with the atoms to which they are attached, form a 3- to 12-membered
heterocycle which is optionally substituted with one or more R,; and

Rg and Ry, taken together with the atoms to which they are attached, form a 3- to 12-membered

heterocycle which is optionally substituted with one or more Ra.

19. A compound or composition of any one of claims 1-18 for use in the treatment of HCV

infection.
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20. A compound of Formula I, or a pharmaceutically acceptable salt thereof,

D

|
Ls

I
Y—A—Ly—X—L,—B—2
. ;

wherein:

X'is 3- to 12-membered heterocycle, and is optionally substituted with one or more Ry;

Ly and L, are each independently selected from bond; or C4-Csalkylene, C,-Cesalkenylene or Co-
Csalkynylene, each of which is independently optionally substituted at each occurrence with one
or more R;;

Ls is bond or -Ls-K-Ls'-, wherein K is selected from bond, -O-, -S-, -N(Rg)-, - C(O)-, -S(0).-, -S(0)-
, -08(0)-, -08(0);-, -S(0),0-, -S(0)0O-, -C(0)0-, - OC(O)-, -OC(0O)0-, -C(O)N(R3)-, -N(Rg)C(O)-,

-N(Rs)C(O)O-, - OC(O)N(Rg)-, -N(Rg)S(O)-, -N(Rg)S(0)z-, -S(O)N(Rg)-, -S(O)N(Rg)-, -
C(O)N(Rg)C(O)-, -N(Rg)C(O)N(Rs')-, -N(Rg)SOzN(Rg')-, or -
N(Rg)S(O)N(Rsg')-;

A and B are each independently C;-Cq,carbocycle or 3- to 12-membered heterocycle, and are
each independently optionally substituted with one or more Ry;

D is C3-Cyycarbocycle or 3- to 12-membered heterocycle, which is substituted with J and
optionally substituted with one or more R4, wherein J is C3-Cq,carbocycle or 3- to 12-membered
heterocycle and is optionally substituted with one or more Ry, or J is-SFs;

Y is selected from -T-C(R{R2)N(Rs)-T-Rp, -T-C(R3R4)C(ReR7)-T-Rp, -Lx-T-Rp, or-Lx-E;

Ry and R, are each independently R¢, and Rs is Rg; or Ry is Rg, and R, and Rs, taken together
with the atoms to which they are attached, form a 3- to 12-membered heterocycle which is
optionally substituted with one or more Rp;

Rs, R4, Rs, and Ry are each independently R¢; or R3 and Re are each independently R¢, and R,
and Ry, taken together with the atoms to which they are attached, form a 3- to 12-membered
carbocycle or heterocycle which is optionally substituted with one or more Rp;

Z is selected from -T'-C(RsRg)N(R12)-T-Rp, -T-C(R10R11)C(R13R14)-T-Rp, -Lx-T-Rp, or -Lx-E;

Rs and Ry are each independently R, and Ry, is Rg; or Rg is Re, and Ry and Ry,, taken together
with the atoms to which they are attached, form a 3- to 12-membered heterocycle which is
optionally substituted with one or more Ry;

R1o, R11, Ry3, and Ry4 are each independently Rc¢; or Ry and R43 are each independently R¢, and
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R4 and R4, taken together with the atoms to which they are attached, form a 3- to 12-membered
carbocycle or heterocycle which is optionally substituted with one or more Rg;

T and T' are each independently selected at each occurrence from bond, -Lg-, -Ls-M-Lg'"-, or -Lg-
M-Lg'-M'-Lg"-, wherein M and M' are each independently selected at each occurrence from bond, -
O-, -S-, -N(Rg)-, -C(O)-, -S(O).-, - S(O)-, -OS(0)-, -0S(0),-, -S(0),0-, -5(0)0O-, -C(0)O-, -OC(0)-,
- OC(0)O-, -C(O)N(Re)-, -N(Rg)C(O)-, -N(Rg)C(O)O-, -OC(O)N(Rg)-, - N(Rg)S(O)-, -N(Rg)S(O),-,
-S(ON(Rs)-,  -S(O)N(Rs)-, -C(O)N(Rg)C(O)-, - N(Re)C(ON(Rg')-, -N(Rg)SO.N(Rg')-, -
N(Rg)S(O)N(Rg')-, C3-Ciscarbocycle or 3- to 12-membered heterocycle, and wherein said Cs-
Csocarbocycle and 3- to 12-membered heterocycle are each independently optionally substituted
at each occurrence with one or more Rp;

Lk is independently selected at each occurrence from bond, -Ls-N(Rg)C(O)-Ls'- or -Ls-C(O)N(Rg)-
Ls'-; or Cq-Cealkylene, C,-Cealkenylene or C,-Cgalkynylene, each of which is independently
optionally substituted at each occurrence with one or more R|; or C3-Cq,carbocycle or 3- to 12-
membered heterocycle, each of which is independently optionally substituted at each occurrence
with one or more Ry;

E is independently selected at each occurrence from C;-Cqocarbocycle or 3- to 12-membered
heterocycle, and is independently optionally substituted at each occurrence with one or more Ry;
Rp is each independently selected at each occurrence from hydrogen or Ra,

Ra is independently selected at each occurrence from halogen, nitro, oxo, phosphonoxy,
phosphono, thioxo, cyano, or -Ls-Rg, wherein two adjacent Ry, taken together with the atoms to
which they are attached and any atoms between the atoms to which they are attached, can
optionally form carbocycle or heterocycle;

Re and Rg' are each independently selected at each occurrence from hydrogen; or C4-Cgalkyl, Co-
Cealkenyl or Cyx-Cgalkynyl, each of which is independently optionally substituted at each
occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano or 3- to 6-membered
carbocycle or heterocycle; or 3- to 6-membered carbocycle or heterocycle; wherein each 3- to 6-
membered carbocycle or heterocycle in Rg or Rg' is independently optionally substituted at each
occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C4-Cgalkyl, Co-Cealkenyl, C,-
Cealkynyl, C4-Cghaloalkyl, C,-Cshaloalkenyl or C,-Cghaloalkynyl;

Rc is independently selected at each occurrence from hydrogen, halogen, hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl or cyano; or C;-Cgalkyl, C,-

Cealkenyl or C,-Cgalkynyl, each of which is independently optionally substituted at each
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occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano or 3- to 6-membered
carbocycle or heterocycle; or 3- to 6-membered carbocycle or heterocycle; wherein each 3- to 6-
membered carbocycle or heterocycle in R¢ is independently optionally substituted at each
occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C4-Cgalkyl, C,-Csalkenyl, Co-
Cealkynyl, C4-Cghaloalkyl, C,-Cghaloalkenyl or C,-Cghaloalkynyl;

Re is independently selected at each occurrence from -O-Rs, -S-Rs, -C(O)Rs, - OC(O)Rs, -
C(O)ORs, -N(RsRs'), -S(O)Rs, -SO2Rs, -C(O)N(RsRs'), - N(Rs)C(O)Rs', -N(Rs)C(O)N(Rs'Rs"), -
N(Rs)SO2Rs', -SO2N(RsRs'), - N(Rs)SO2N(Rs'Rs"), -N(Rs)S(O)N(Rs'Rs"), -OS(0)-Rs, -0S(0)2-
Rs, - S(0);0Rs, -S(O)ORs, -OC(O)ORs, -N(Rs)C(0)ORs" -OC(O)N(RsRs"), - N(Rg)S(O)-Rs', -
S(O)N(RsRs") or -C(O)N(Rs)C(O)-Rs'; or C4-Cealkyl, C,-Cgalkenyl or C,-Cgalkynyl, each of which
is independently optionally substituted at each occurrence with one or more substituents selected
from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo,
formyl or cyano; or Cs;-Cgcarbocycle or 3- to 6-membered heterocycle, each of which is
independently optionally substituted at each occurrence with one or more substituents selected
from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo,
formyl, cyano, C4-Csalkyl, C,-Cgalkenyl, C,-Csalkynyl, C4-Cghaloalkyl, C,-Cghaloalkenyl or C,-
Cshaloalkynyl;

R, is independently selected at each occurrence from halogen, nitro, oxo, phosphonoxy,
phosphono, thioxo, cyano, -O-Rs, -S-Rs, -C(O)Rs, -OC(O)Rs, - C(O)ORs, -N(RsRs'"), -S(O)Rs, -
SO2Rs, -C(O)N(RsRs') or -N(Rs)C(O)Rg'; or C;-Cecarbocycle 3- to 6-membered heterocycle, each
of which is independently optionally substituted at each occurrence with one or more substituents
selected from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono,
thioxo, formyl, cyano, C4-Cgalkyl, C,-Cgalkenyl, Co-Cgalkynyl, C4-Cghaloalkyl, C,-Cghaloalkenyl or
C,-Cghaloalkynyl;

Ls, Ls' and Ls" are each independently selected at each occurrence from bond; or C4-Cgalkylene,
C,-Csalkenylene or C,-Cgalkynylene, each of which is independently optionally substituted at
each occurrence with one or more R; and

Rs, Rs' and Rg" are each independently selected at each occurrence from hydrogen; C4-Cgalkyl,
C,-Cealkenyl or C,-Cgalkynyl, each of which is independently optionally substituted at each
occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano or 3- to 6-membered

carbocycle or heterocycle; or 3- to 6-membered carbocycle or heterocycle; wherein each 3- to 6-



421

membered carbocycle or heterocycle in Rs , Rg' or Rg' is independently optionally substituted at
each occurrence with one or more substituents selected from halogen, hydroxy, mercapto, amino,
carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C4-Cealkyl, C,-Cealkenyl, C,-
Cealkynyl, C4-Cghaloalkyl, C,-Cghaloalkenyl or C,-Cghaloalkynyl.

21. The compound or salt of claim 20, wherein D is Cs-Cgcarbocycle or 5- to 6-membered
heterocycle and is optionally substituted with one or more Ra, and J is C3-Cgcarbocycle or 3-to 6-
membered heterocycle and is optionally substituted with one or more Ra.

22. The compound or salt of claim 20, wherein D is

N
Ryf Ry

1
A

and each Ry is independently selected from Rp.

23. The compound or salt of claim 20, wherein X is

and is optionally substituted with one or more Ra, wherein X3 is N and is directly linked to -Ls-D,
and wherein L4, L, and L3 are bond.

24. The compound or salt of claim 20, wherein said compound has Formula Ig,

!
Ls R
Rs R l Ry |12
Ill 2 AL X Ly—Be N
- AR “T—Rp'
Rg Re

Is

wherein:

Rc' is each independently selected from R;
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Rp' is each independently selected from Rp;

R, and Rs, taken together with the atoms to which they are attached, form a 3- to 12-membered
heterocycle which is optionally substituted with one or more R,; and

Rg and Ry, taken together with the atoms to which they are attached, form a 3- to 12-membered

heterocycle which is optionally substituted with one or more Ra.

25. The compound or salt of claim 24, wherein A is

=L
and is optionally substituted with one or more R,; and B is

N

and is optionally substituted with one or more Ra.

26. The compound or salt of claim 24, wherein D is Cs-Cgcarbocycle or 5- to 6-membered
heterocycle and is optionally substituted with one or more Ry, and J is C;-Cgcarbocycle or 3-to 6-
membered heterocycle and is optionally substituted with one or more Rj.

27. The compound or salt of claim 24, wherein D is and each Ry is independently selected from
Rp.

By

J/,Ji

By

28. The compound or salt of claim 24, wherein -T-Rp' is each independently selected from -C(O)-
Ly-Rp', -C(O)O-Ly-Rp', -C(O)-Ly-N(Rg)C(O)-Ls"-Rp', -C(O)-Ly' - N(Rg)C(0O)O-Ls"-Rp', -
N(Rs)C(O)-Ly-N(Rg)C(0O)-Ls"-Rp), -N(Rg)C(O)-Lv'-N(Rp)C(0)O-Ls"-Rp', or -N(Rg)C(O)-Ly'-N(Rg)-
Ls"-Rp', and wherein Ly' is each independently Lg'.

29. The compound or salt of claim 24, wherein X is
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and is optionally substituted with one or more Ra, wherein X; is N and is directly linked to -L3-D,
and wherein L, L, and L3 are bond.

30. The compound or salt of claim 24, wherein:

%‘Q:jgmg . %{/;@'3

and is optionally substituted with one or more Ry;
Bis

Ais

g ) 1:\;%%}

and is optionally substituted with one or more Rp;

D is Cs-Cgcarbocycle or 5- to 6-membered heterocycle, and is optionally substituted with one or
more Ra;

Z, is independently selected at each occurrence from O, S, NH or CH;

Z, is independently selected at each occurrence from N or CH;

L4, Lo, and L3 are bond;

-T-Rp' is independently selected at each occurrence from -C(O)-Ly-N(Rg)C(O)-Ls"-Rp' or -C(O)-
Ly-N(Rg)C(O)O-Ls"-Rp', wherein Ly' is C4-Cgalkylene and optionally substituted with one or more
substituents selected from R,

31. The compound or salt of claim 24, wherein:

Ais
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HI),

and is optionally substituted with one or more Ry;
Bis

A~ N
[ H\}z

and is optionally substituted with one or more R,.
D is Cs-Cgcarbocycle or 5- to 6-membered heterocycle and is optionally substituted with one or
more Ra;
Jis Cs-Cgcarbocycle or 3- to 6-membered heterocycle and is optionally substituted with one or
more Rj.
Xis
AN

5 %
5\@«2
and is optionally substituted with one or mare R4, wherein X3 is N and is directly linked to -L3-D;
L4, L, and L5 are bond; and
-T-Rp' is each independently selected from -C(O)-Ly-Rp', -C(O)O-Ly-Rp', - C(O)-Ly-N(Rg)C(O)-
Ls"-Rp',  -C(O)-Ly-N(Re)C(O)O-Ls"-Rp',  N(Rg)C(O)-Ly'-N(Re)C(O)-Ls"Rp',  -N(Rs)C(O)-Ly'-
N(Rg)C(0)0O-Ls"-Rp', or -N(Rg)C(O)-Ly-N(Rg)-Ls"-Rp', and wherein Ly' is each independently L.

32. The compound or salt of claim 31, wherein -T-Rp' is each independently selected from -
C(O)Ly-N(Rg)C(O)-Rp' or -C(O)-Ly-N(Rg)C(0O)O-Rp' and R, and Rs, taken together with the
atoms to which they are attached, form
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]

»"'N\é

which is optionally substituted with one or more Ra; and Ry and Ry, taken together WIth the
atoms to which they are attached, form ‘

which is optionally substituted with one or more Ra.

33. The compound or salt of claim 32, wherein D is

d
Ry

I
IX

Ry Ry

and each Ry is independently selected from Rp, and J is C3-Cgcarbocycle or 3- to 6-membered
heterocycle and is optionally substituted with one or more R.

34. The compound or salt of claim 20, wherein said compound is methyl [(2S)-1-{(2S)-2-[4-(4-{5-
(4-{2-[(28)-1-{(25)-2-[(methoxycarbonyl)amino]-3-methylbutanoyl}pyrrolidin-2-yl}- 1H-imidazol-4-
yl}phenyl)-1-[6-(piperidin-1-yl)pyridin-3-yl]-1H-pyrrol-2-yl}phenyl)-1H-imidazol-2-yljpyrrolidin-1-yl}-
3-methyl-1-oxobutan-2-ylljcarbamate.

35. The compound or salt of claim 20, wherein said compound is methyl {(2S)-1-[(2S)-2-{5-
[(2R,5R)-1-[3-fluoro-4-(piperidin-1-yl)phenyl]-5-{2-[(2S)-1-{(2S)-2-[(methoxycarbonyl)amino]-3-
methylbutanoyl)pyrrolidin-2-yl]-1H-bcnzimldazol-5-yl}pyrrolidin-2-yl}-1H-bcnzimidazol-2-
yl}pyrrolidin-1-yl]-3-methyl-1-oxobutan-2-yl}carbamate.

36. A pharmaceutical composition comprising the compound of claim 34.

37. A pharmaceutical composition comprising the compound of claim 35.
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What is claimed is:

wherein:

A compound of Formula I, or a pharmaceutically acceptable salt thereof,

X is C3-Cycarbocycle or 3- to 12-membered heterocycle, and is opftionally substituted with
one or more Ry;
L, and L, are each independently selected from bond; or C;-Zsalkylene, C,-Cgalkenylene or
C,-Cgalkynylene, each of which is independently /optionally substituted at each
occurrence with one or more Ry
L is bond or —-Lg—K-Lg’—, wherein K is selected fromd bond, ~O—, —-S—, -N(Rp)-, ~C(O)-, -
S(O)—, -S(0)-, -0S(0)-, -08(0)—, -S(OY,0-, —S(O)O~,_ -C(0)0-, -0C(0)-, -
0C(0)O~, -C(O)N(Rp)-, -N(Rp)C(0)—, -N(Rp)C(O)O-, -OC(O)N(Rp)-, -N(Rp)S(O)-,
-N(Rp)S(0)s~, ~S(O)N(Rp)-, =S(0):N(R4)—, ~C(O)N(Rp)C(O)-, ~N(Rp)C(O)N(Rp")-, -
N(Rp)SO,N(Rg’)-, or -N(Rp)S(O)N(
A and B are each independently Cs-C,

)=

bocycle or 3- to 12-membered heterocycle, and are
each independently optionally su gtituted with one or more Ry;

D is C5-Cj,carbocycle or 3- to 124membered heterocycle, and is optionally substituted with
one or more Ry; or D is hydfogen or Ry;

Y is selected from ~T’-C(B4R,)N(Rs5)-T-Rp, —T"—C(R3R4)C(R¢R7)-T-Rp, —Lxg-T—Rp, or -
LxE;

R; and R, are each indgpendently R¢, and Rs is Rp; or R; is R¢, and R, and Rs, taken together

with the atoms §6 which they are attached, form a 3- to 12-membered heterocycle which
is optionally ghibstituted with one or more Ry;
R3, R4, R¢, and/R; are each independently Rc; or R; and R are each independently Rc, and R,
and R;/taken together with the atoms to which they are attached, form a 3- to 12-
mempered carbocycle or heterocycle which is optionally substituted with one or more R;
Z is s¢lected from —T°-C(RsRo)N(R2)-T-Rp, =T"-C(R10R1)C(R13R 14)-T—Rp, -Lx-T-Rp, or
~Lx-E;
g and Ry are each independently Rc, and Ry, is Rp; or Rg is R, and Ry and Ry,, taken
together with the atoms to which they are attached, form a 3- to 12-membered heterocycle

which is optionally substituted with one or more Ry;
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Ryo, Ry, Ris, and Ry, are each independently Re; or Ry and Ry5 are each independently R,
and Ry, and R4, taken together with the atoms to which they are attached, form a 3-

08(0)2-, -8(0),0-, -S(0)0-, -C(O)O-, -0C(0)-, -OC(0)O-/ —C(O)N(Rp)-, -
NRp)C(O)-, -NRp)C(O)O-, -OC(O)N(Rp)-, -N(Rp)S(O) —N(RB)S(O)r,
SOONRsg)-,  -S(O)NRs)-,  -C(ONRp)CO)-,  -MRp)C(O)NRz")-

N(Rp)SON(Rp’)- -N(Rp)S(O)N(Rp)—, C;-Cjycarbocycle/ or 3- to 12-membered

heterocycle, and wherein said C;-Cjycarbocycle and 3- to/12-membered heterocycle are

each independently optionally substituted at each occurrénce with one or more Ry;
nd, —Ls“’N(RB)C(O)—LS,— or “LS_
C(O)N(Rp)-Ls’—; or C;-Cealkylene, C,-Cealkenylghe or C,-Cealkynylene, each of which

is independently optionally substituted at each/occurrence with one or more Ry; or Cs-

Lk is independently selected at each occurrence from

Cipcarbocycle or 3- to 12-membered hetérocycle, each of which is independently

optionally substituted at each occurrence with one or more R,;

E is independently selected at each occurrgnce from C;-C ycarbocycle or 3- to 12-membered
heterocycle, and is independently optionally substituted at each occurrence with one or
more Ry; ‘

Rp 1s each independently selected At each occurrence from hydrogen or Ry,

R, is independently selected At each occurrence from halogen, nitro, oxo, phosphonoxy,
phosphono, thioxo, cyan6, or ~Ls—Rg, wherein two adjacent R, taken together with the

atoms to which they /re attached and any atoms between the atoms to which they are
attached, can optiogally form carbocycle or heterocycle;

Rp and Ry’ are eaclyindependently selected at each occurrence from hydrogen; or C,-Cqalkyl,
C,-Cealkenyl/or C,-Cealkynyl, each of which is independently optionally substituted at
cach occugfence with one or more substituents selected from halogen, hydroxy, mercapto,
amino, £arboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano or 3- to 6-
membered carbocycle or heterocycle; or 3- to 6-membered carbocycle or heterocycle;

wherein each 3- to 6-membered carbocycle or heterocycle in Ry or Rp’ is independently

optionally substituted at each occurrence with one or more substituents selected from
halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono,

thioxo, formyl, cyano, C;-Cealkyl, C,-Cealkenyl, C,-Cgalkynyl, C,-Cghaloalkyl, C,-

Cghaloalkenyl or C,-Cghaloalkynyl;
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Rc is independently selected at each occurrence from hydrogen, halogen, hydroxy, mercapto,

Ry is independently selected at each occurrence from —O-Rg,

hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl,
cyano or 3- to 6-membered carbocycle or heterocycle; or 3- to 6-membered £arbocycle or
heterocycle; wherein each 3- to 6-membered carbocycle or heterofycle in R is
independently optionally substituted at each occurrence with one oy’ more substituents
selected from halogen, hydroxy, mercapto, amino,~ carboxy, nitrg, oxo, phosphonoxy,
phosphono, thioxo, formyl, cyano, C,-Cealkyl, C,-Cealkeryl, C,-Csalkynyl, C,;-
Cghaloalkyl, C,-Cghaloalkenyl or C,-Cghaloalkynyl;
—-Rs, “C(O)Rs, “OC(O)Rs, —
C(O)ORs, -N(RsRs), -S(O)Rs, -SORs, -C(ON(RsRs’), -NR:CO)Rs’, -
NRCONRs'Rs™),  -N(Rg)SORs’,  —SO,NBARs), -N(Rg)SONRsRs™), -
NRs)S(O)N(Rs’Rs™), “0OS(0)-Rs, -0S(0)2-Rs, A3(0),0Rs, ~S(0)ORs, ~OC(O)ORs, —
NRCO)ORy’, -OCO)NRsRs’), -NRESO)-Rs’, -S(ONRsRg') or -
CONRC(O)-Rs’; or C-Cealkyl, Cy-Ceplkenyl or C,-Csalkynyl, each of which is
independently optionally substituted at edch occurrence with one or more substituents
selected from halogen, hydroxy, mergapto, amino, carboxy, nitro, oxo, phosphonoxy,
phosphono, thioxo, formyl or cyano; or C;-Cgcarbocycle or 3- to 6-membered
heterocycle, each of which is ipdependently optionally substituted at each occurrence
with one or more substituents gelected from halogen, hydroxy, mercapto, amino, carboxy,
nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C;-Csalkyl, C,-Cgalkenyl,

C,-Cealkynyl, C,-Céhaloglkyl, C,-Céhaloalkenyl or C,-Cghaloalkynyl;

Ry is independently selegted at each occurrence from halogen, nitro, oxo, phosphonoxy,

LS s

phosphono, thioxo /cyano, -O-Rg, —=S-Rs, -C(O)Rs, ~OC(O)Rs, ~C(O)ORs, -N(RsRs’), —
S(O)Rs, —SO.R4, —C(OIN(RgRs’) or —N(Rg)C(O)Rg’; or Cs;-Cecarbocycle 3- to 6-
membered heferocycle, each of which is independently optionally substituted at each
occurrence/ with one or more substituents selected from halogen, hydroxy, mercapto,
amino, garboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C;-Csalkyl,
C,-Céalkenyl, C,-Cgalkynyl, C;-Cghaloalkyl, C,-Cghaloalkenyl or C,-Cshaloalkynyl;

and Lg’’ are each independently selected at each occurrence from bond; or C;-
Cealkylene, C,-Csalkenylene or C,-Cealkynylene, each of which is independently

optionally substituted at each occurrence with one or more Ry ; and

Rs, Rs’ and Rg’’ are each independently selected at each occurrence from hydrogen; C,-

Cealkyl, C,-Cealkenyl or C,-Cealkynyl, each of which is independently optionally
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substituted at each occurrence with one or more substituents selected from haloge
hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl,

cyano or 3- to 6-membered carbocycle or heterocycle; or 3- to 6-membered carbocyCle or

phosphono, thioxo, formyl, cyano, C,-Cealkyl, C,-Csalkenyl,
Cehaloalkyl, C,-Cghaloalkenyl or C,-Cghaloalkynyl.

2. The compound or salt of claim 1, wherein:

, and is optionally substituted with one or more Ry;
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A is selected from Cs-Cecarbocycle, 5- to 6-membered heterocycle,

, and is optionally substituted with one or more Ry;

B is selected from Cs-Cycarbocycle, 5- to 6-membered heterocycle,
W
WS 22\
2P0
Z
wg N

D is selected from Cs-Cgcarbocycle or 5- to 6-member

, and is optionally substituted with gne or more R,;

heterocycle, and is optionally

substituted with one or more Ry; or D is hydrogen or Ry;

S, NH or CH,;

Z, 1s independently selected at each occurrence fromd N or CH; and

Wi, Wy, W3, Wy, Ws and Wy are each independ
N.

Z, is independently selected at each occurrence from

tly selected at each occurrence from CH or

The compound or salt of claim 1, wherej:

A and B are each independently Cs/Cscarbocycle or 5- to 6-membered heterocycle, and are
each independently optionally substituted with one or more R ;

D is selected from Cs-Cecarbdeycle or 5- to 6-membered heterocycle, and is optionally

substituted with one or fhore Ry and
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wherein:

5N
X is U , wherein the nitrogen ring atom is directly linked to —L,~D, #hd wherein

X 1s optionally substituted with one or more Ry;

L,, L, and L; are bond,

¢
A and B are each independently Q‘Q‘E, and are each ingépendently optionally
substituted with one or more R,;
D is C5-Cpycarbocycle or 3- to 12-membered heterocycle, and i optionally substituted with
one or more Ry;
Y is -G-C(R;R))N(Rs5)-T-Rp, ~G-C(R3R4)C(R¢R;)-T—-
Rp, or =N(Rg)C(O)C(R3R4)C(RR7)-T-Rp;
Z is -G-C(ReR9)N(R2)-T-Rp, ~G-C(R16R11)C(R13B44)-T-Rp, —-NRp)C(O)C(RsR)N(R 2)-
T-Rp, or -N(Rg)C(O)C(R10R11)C(R 3R 14)-T—
R, is R¢, and R, and Rs, taken together with the dtoms to which they are attached, form a 3- to

» “NRp)C(O)CR R)N(R5)-T-

12-membered heterocycle which is optiopally substituted with one or more R,;

R; and R are each independently R, an and Ry, taken together with the atoms to which

]

2-membered carbocycle or heterocycle which is

"~Ls”’~, wherein M and M’ are each independently selected at each occurrence
bond, -O-, -S8—, -N(Rp)-, -C(O)-, -S(0),~, -S(0)-, -0S(0)-, -0S(0),~, —
0),0-, -S(0)0-, -C(0)0O-, -OC(0)-, —-0C(0)0-, -C(O)N(Rg)—, —N(Rg)C(O)-,
NRp)C(O)O-, -OC(O)N(Rp)-, -N(Rp)S(O)-, -N(Rp)S(O)-, -S(O)N(Rg)-,
S(02NRs)-, -C(ONRp)C(O)-, -N(Rz)C(O)NRp’)-, -N(Rp)SO,N(Rz")-,
NRp)S(O)N(Rp’)-, Cs-Cjscarbocycle or 3- to 12-membered heterocycle, and wherein
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Rp is each independently selected at each occurrence from hydrogen or R,

said C;-Cjpcarbocycle and 3- to 12-membered heterocycle are each independently

optionally substituted at each occurrence with one or more Ry;

R, is independently selected at each occurrence from halogen, nitro, oxo, phosphefioxy,

phosphono, thioxo, cyano, or —-Ls—Rg;

Ry and Ry’ are each independently selected at each occurrence from hydrogen; or/C,-Csalkyl,

Cy-Cealkenyl or C,-Cealkynyl, each of which is independently optionally’ substituted at
each occurrence with one or more substituents selected from halogen, hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano or 3- to 6-
membered carbocycle or heterocycle; or 3- to 6-membered carfocycle or heterocycle;
wherein each 3- to 6-membered carbocycle or heterocycle in Ry or Rg’ is independently
optionally substituted at each occurrence with one or mogé substituents selected from
halogen, hydroxy, mercapto, amino, carboxy, nitro, gxo, phosphonoxy, phosphono,
thioxo, formyl, cyano, C;-Cealkyl, C,-Cgalkenyl, @,-Cgalkynyl, C,-Cghaloalkyl, C,-

Cshaloalkenyl or C,-Cghaloalkynyl;

Rc is independently selected at each occurrence front hydrogen, halogen, hydroxy, mercapto,

Rg is independently

amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl or cyano; or C;-
Cealkyl, C,-Cgalkenyl or C,-Cealkynyl, £ach of which is independently optionally
substituted at each occurrence with ode or more substituents selected from halogen,
hydroxy, mercapto, amino, carboxy, gitro, oxo, phosphonoxy, phosphono, thioxo, formyl,
cyano or 3- to 6-membered carboggcle or heterocycle; or 3- to 6-membered carbocycle or
heterocycle; wherein each 3/ to 6-membered carbocycle or heterocycle in Rc is
independently optionally sybstituted at each occurrence with one or more substituents
selected from halogen, ydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy,
phosphono, thioxo,

Cghaloalkyl, C,-C

ormyl, cyano, C;-Celkyl, C,-Csalkenyl, C,-Cealkynyl, C;-
loalkenyl or C,-Cghaloalkynyl;

lected at each occurrence from —-O-Rg, -S-Rg, ~C(O)Rgs, -OC(O)Rs,
C(O)ORs, (RsRs"), -S(O)Rs, -SOsRs, —C(O)N(RsRs), -N(Rs)C(O)Rg’,
NROCONRSRs™),  -N(Rg)SORs’,  ~SON(RsRg™), —N(Rs)SON(Rs'Rs™),
NRs)SE@)IN(Rs’Rs”’), “OS(0)-Rs, -0S(0),-Rs, —S(0),0Rs, —~S(0)ORs, ~-OC(O)ORs,
(O)ORs’,  -OC(ONRsRs™),  -NRs)S(O)-Rs’, -S(O)N(RgRs") or -
CO)NR)C(O)Rs’; or C;-Cealkyl, C,-Cealkenyl or C,-Cgalkynyl, each of which is

ndependently optionally substituted at each occurrence with one or more substituents

selected from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy,
phosphono, thioxo, formyl or cyano; or Cs-Cgcarbocycle or 3- to 6-membered

heterocycle, each of which is independently optionally substituted at each occurrence
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with one or more substituents selected from halogen, hydroxy, mercapto, amino, carbo
nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C,-Cealkyl, C,-Csalkenyl,
C,-Cealkynyl, C,-Cshaloalkyl, C,-Cghaloalkenyl or C,-Cghaloalkynyl;

Ry is independently selected at each occurrence from halogen, nitro, oxo, phogphonoxy,
phosphono, thioxo, cyano, -O-Rs, =S-Rg, -C(O)Rs, ~OC(O)Rs, -C(O)ORs, AN(RgRs’), —
S(O)Rs, —SO,Rs, —C(O)N(RsRs") or —N(RC(O)Rg’; or Ci-Cycarbogycle 3- to 6-
membered heterocycle, each of which is independently optionally sébstituted at each
occurrence with one or more substituents selected from halogen/ hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, fo yl, cyano, C,-Cgalkyl,
Cy-Cealkenyl, C,-Cealkynyl, C,-Cghaloalkyl, C,-Cehaloalkenyl 6r C,-Cghaloalkynyl;

Ls, Ls’ and Ly’ are each independently selected at each og€urrence from bond; or Ci-
Cealkylene, C,-Cealkenylene or Cy-Cealkynylene, eagh of which is independently
optionally substituted at each occurrence with one or mbre Ry ; and

Rs, Rs’ and Ry are each independently selected at £ach occurrence from hydrogen; C,-
Cealkyl, C,-Cealkenyl or C,-Csalkynyl, each of which is independently optionally
substituted at each occurrence with one or/nore substituents selected from halogen,
hydroxy, mercapto, amino, carboxy, nitro, gko, phosphonoxy, phosphono, thioxo, formyl,
cyano or 3- to 6-membered carbocycle o heterocycle; or 3- to 6-membered carbocycle or
heterocycle; wherein each 3- to 6-megbered carbocycle or heterocycle in Rg , Rg’ or Rg’
is independently optionally substitdted at each occurrence with one or more substituents
selected from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy,
phosphono, thioxo, formy)/ cyano, C;-Csalkyl, C,-Cealkenyl, C,-Cealkynyl, C,-
Cehaloalkyl, C,-Cghaloalkghyl or C,-Cshaloalkynyl.

6. The compound or salt of laim 5, wherein:

T is independently seécted at each occurrence from —C(O)-Ls'~-M’-Lg’’— or -N(Rg)C(O)-

Z 1 -N(R)C(O)C(RsRg)N(R 1)-T-Rp;
is independently selected at each occurrence from —C(O)-Lg’~-M’—Ls*—; and
D is Cs-Cecarbocycle, 5- to 6-membered heterocycle, or 6- to 10-membered bicycles, and is

substituted with one or more R,.

418




WO 2010/144646 PCT/US2010/038077

8. The compound or salt of claim 7, wherein T is independently selected at each occurrgfice

from —C(O)-Ls’-N(Rp)C(O)-Ls"’— or -C(O)-Ls’-N(Rp)C(O)O-Ls’—; and R, and Rs, taken tggether

N\é~
with the atoms to which they are attached, form ,111 which is optionally substttuted with one

or more R,; and Ry and Rj,, taken together with the atoms to which they agé attached, form

37‘ which is optionally substituted with one or more Ra.

9. The compound or salt of claim 5, wherein:
Yis ~G—C(R1R2)N(R5)—T—RD;
Z.1s “G“C(RQRQ)N(R 12)—T—RD;

§
| 202NN
G is each independently N, and is each ifdependently optionally substituted with one
or more Ry;

T is independently selected at each occurren€Ce from —-C(O)-Ls’-M’-Ls’’—; and
D is Cs-Cgcarbocycle, 5- to 6-membered heterocycle, or 6- to 10-membered bicycles, and is

substituted with one or more Ra,. |

10. The compound or salt of clainy9, wherein T is independently selected at each occurrence
from —C(O)-Ls’-N(Rp)C(O)-Ls"’— of -C(O)-Ls’-N(Rp)C(0)O-Ls’’—; and R, and Rs, taken together

N\;
with the atoms to which they/are attached, form %’- which is optionally substituted with one

or more R,; and Ry ang/R;,, taken together with the atoms to which they are attached, form

whicl{is optionally substituted with one or more R,4.

pound of Formula I, or a pharmaceutically acceptable salt thereof,

7
'I—s
Y—A—L-]_X'—Lz"—B—_Z
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wherein:

S~ N3
X is U , wherein the nitrogen ring atom is directly linked to -Ls-D,

X is optionally substituted with one or more Ry,

L, L, and L; are bond;

2 .

A and B are each independently F—Q—g, and are each independently optionally
substituted with one or more Ry;

D is C3-Cpycarbocycle or 3- to 12-membered heterocycle, and j€ optionally substituted with
one or more Ry,

Y is -G-C(RiR2)N(Rs)}-T-Rp, —G-C(R;R1)C(RR7)-T-Bp, ~-N(Rp)C(O)C(RR2)N(R5)-T-
Rp, or -NRp)C(O)C(R3R)C(ReR7)-TRp;

Z is -G-C(RgR9)N(R2)-T-Rp, “G-C(R0R1)C(R13B44)-T-Rp, ~N(R5)C(O)C(RsRg)N(R 11)-
T-Rp, or -N(Rp)C(O)C(R10R11)C(R13R14)-T-B4;

R, is Rc, and R, and Rs, taken together with the 4toms to which they are attached, form a 3- to
12-membered heterocycle which is optiopfally substituted with one or more R,;

R3 and R are each independently R¢, and/R4 and R,, taken together with the atoms to which
they are attached, form a 3- to/12-membered carbocycle or heterocycle which is
optionally substituted with one of more R,;

Rs is Re, and Rg and R, taken together with the atoms to which they are attached, form a 3-
to 12-membered heterocycje which is optionally substituted with one or more R,;

Ryo and Ry3 are each indepgndently Rc, and Ry, and Ry, taken together with the atoms to

which they are attaclied, form a 3- to 12-membered carbocycle or heterocycle which is

$£0),0-, =S(0)0-, -C(0)O-, -OC(0)—, -OC(0)0O-, ~C(O)N(Rg)-, —N(Rp)C(0)-,
Rp)C(O)0-, -OC(O)N(Rs)-, -N(Rp)S(O)-, -N(Rp)S(O)-, -S(O)N(Rp)-,

S(0):NRz)-, -C(ONRp)C(O)-, -NRpCO)NRz)-, -N(Rp)SONRp')-, -

N(R3p)S(O)N(Rp’)~, Cs-Cpycarbocycle or 3- to 12-membered heterocycle, and wherein
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Rp is each independently selected at each occurrence from hydrogen or Ry,

said C;-Cpcarbocycle and 3- to 12-membered heterocycle are each independent

optionally substituted at each occurrence with one or more Ry;

R, is independently selected at each occurrence from halogen, nitro, oxo, phogphonoxy,

phosphono, thioxo, cyano, or —Ls—Rg;

Rg and Ry’ are each independently selected at each occurrence from hydrogenyor C,-Cqalkyl,

C,-Cgalkenyl or C,-Cealkynyl, each of which is independently optiondlly substituted at
each occurrence with one or more substituents selected from halogery hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, forinyl, cyano or 3- to 6-
membered carbocycle or heterocycle; or 3- to 6-membered garbocycle or heterocycle;
wherein each 3- to 6-membered carbocycle or heterocycle id Ry or Rg’ is independently
optionally substituted at each occurrence with one or mfore substituents selected from
halogen, hydroxy, mercapto, amino, carboxy, nitro/ oxo, phosphonoxy, phosphono,
thioxo, formyl, cyano, C;-Cealkyl, C,-Csalkenyl/C,-Csalkynyl, C,;-Cghaloalkyl, C,-
Cghaloalkenyl or C,-Cghaloalkynyl; _
Rc is independently selected at each occurrence frgm hydrogen, halogen, hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy,

Cealkyl, C,-Cgalkenyl or C,-Cealkyny

hosphono, thioxo, formyl or cyano; or C;-
each of which is independently optionally
substituted at each occurrence with 6ne or more substituents selected from halogen,
hydroxy, mercapto, amino, carboxy nitro, oxo, phosphonoxy, phosphono, thioxo, formyl,
cyano or 3- to 6-membered carb éycle or heterocycle; or 3- to 6-membered carbocycle or
heterocycle; wherein each 3- to 6-membered carbocycle or heterocycle in Re is
independently optionally stbstituted at each oocurrénce with one or more substituents
selected from halogen, /hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy,
phosphono, thioxo, /formyl, cyano, C,-Cgalkyl, C,-Cealkenyl, C,-Cealkynyl, C,-
Cghaloalkyl, C,-Cghialoalkenyl or C,-Cghaloalkynyl;

Rg is independently felected at each occurrence from ~O—-Rg, ~S-Rg, ~C(O)Rs, ~OC(O)Rg, —

C(O)ORs, RsRs”),  =S(O)Rs, -SORs, -C(O)N(RsRs’), -N(Rs)C(O)Rs’,
NRCONRs'Rs™”), -NRs)SORs’,  -SONRsRg™), -NRg)SONRsRs”), -
N(RSO)IN(Rs'Rs”*), —“OS(0)-Rg, “0S(0),—-Rs, —S(0),0R;, —S(O)ORs, ~-OC(O)ORs, —
NRJCO)ORs’, -OC(O)NRsRs’), -NRs)S(O)-Rs’, -S(O)NRsRs’) or -
CO)NR)C(O)-Ry’; or C,-Cealkyl, C,-Cealkenyl or C,-Cgalkynyl, each of which is

ndependently optionally substituted at each occurrence with one or more substituents

selected from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy,
phosphono, . thioxo, formyl or cyano; or Cs;-Cgcarbocycle or 3- to 6-membered

heterocycle, each of which is independently optionally substituted at each occurrence
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12.

13.

with one or more substituents selected from halogen, hydroxy, mercapto, amino, carbgky,
nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C;-Csalkyl, C,-Csalkenyl,
C,-Cealkynyl, C,-Céhaloalkyl, C,-Cghaloalkenyl or C,-Cghaloalkynyl;

Ry is independently selected at each occurrence from halogen, nitro, oxo, phdsphonoxy,

LSa

RS s

phosphono, thioxo, cyano, -O-Rg, —=S-Rg, “C(O)Rg, ~OC(O)Rg, -C(O)OR
S(O)Rs, —-SO,Rs, -C(O)N(RsRs") or —N(R5)C(O)Rs’; or Ci-Cecarbgeycle 3- to 6-
membered heterocycle, each of which is independently optionally Aubstituted at each
occurrence with one or more substituents selected from halogey, hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, fgfmyl, cyano, C,-Csalkyl,
C,-Cgalkenyl, C,-Cgalkynyl, C,-Cshaloalkyl, C,-Cghaloalkenyyor C,-Cghaloalkynyl;

Ls’ and Lg’ are each independently selected at each ¢€currence from bond; or C,;-
Cealkylene, C,-Cealkenylene or C,-Csalkynylene, ea¢h of which is independently
optionally substituted at each occurrence with one or pore Ry ; and

Ry’ and Rg™* are each independently selected at/each occurrence from hydrogen; C,-
Cealkyl, C,-Cealkenyl or C,-Cealkynyl, each/of which is independently optionally
substituted at each occurrence with one or/more substituents selected from halogen,
hydroxy, mercapto, amino, carboxy, nitro, 6xo, phosphonoxy, phosphono, thioxo, formyl,
cyano or 3- to 6-membered carbocycle of heterocycle; or 3- to 6-membered carbocycle or
heterocycle; wherein each 3- to 6-mefnbered carbocycle or heterocycle in Rg , Ry’ or Ry’
is independently optionally substifited at each occurrence with one or more substituents
selected from halogen, hydro ., mercapto, amino, carboxy, nitro, oxo, phosphonoxy,
cyano, C;-Cealkyl, C,-Cealkenyl, C,-Cealkynyl, C,-

Cghaloalkyl, C,-Cghaloalkgnyl or C,-Cghaloalkynyl.

phosphono, thioxo, formy},

The compound or salt of £laim 11, wherein:

T is independently se}écted at each occurrence from —C(O)—Ls’—M’—LS”F or —-N(Rp)C(O)-

Ls’

Zi

LS?_M’_LS’ ’_;
is each indepéndently C;-Cgalkylene, and is independently optionally substituted at each

occurrencg with one or more Ry.

ound or salt of claim 11, wherein:
(Rp)C(O)CR R)N(R 5)-T-Rp;
—N(Rp)C(O)C(RR9)N(R 12)-T-Rp;

is independently selected at each occurrence from ~C(O)-Lg’-M’—Ls’*—; and

D is Cs-Cecarbocycle, 5- to 6-membered heterocycle, or 6- to 10-membered bicycles, and is

substituted with one or more R 5.
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14. The compound or salt of claim 13, wherein T is independently selected at each occurreng

N\é
with the atoms to which they are attached, form 3’- which is optionally substi

or more Ry; and Ry and Rj,, taken together with the atoms to which they are

N

'7'1 which is optionally substituted with one or more Ra.

15. The compound or salt of claim 11, wherein:
Y is -G-C(R;R2)N(Rs)-T—Rp;
Z1s —G—C(RgRg)N(Rlz)“T—RD;

G is each independently selected at each occurredce

N
ot
N, and is each independently
optionally substituted with one or more Ry;

from -C(O)-Ls’-M’~Lg"’—; and

D is Cs-Cecarbocycle, 5- to 6-membered Aieterocycle, or 6- to 10-membered bicycles, and is

T is independently selected at each occurren
substituted with one or more R,.

16. The compound or salt of claim A5, wherein T is independently selected at each occurrence

from —C(O)-Lg’-N(Rp)C(O)-Ls’’— or/~C(O)-Ls’-N(Rg)C(O)O-Ls’’—; and R, and Rs, taken together

with the atoms to which they Are attached, form ‘37- which is optionally substituted with one

or more Ru; and Ry and/R;,, taken together with the atoms to which they are attached, form
Sy

17. Ap

whiclyis optionally substituted with one or more R,.

aceutical composition comprising a compound or salt according to claim 1.

18.

anogther anti-HCV agent.

A pharmaceutical composition comprising a compound or salt according to claim 1 and
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19. A method of treating HCV infection, comprising administering to an HCV patient/a

compound or salt according to claim 1.

20. A process of making a compound according to claim 1, comprising a step described in one of

the schemes or examples described hereinabove.

424




