SUMMARY
The present invention features compounds of Formuiae I, I, I, Ie, I, Ig, Iy and I and
pharmaceutically acceptable salts thereof. These compounds and salts can inhibit the replication of
HCV and therefore are useful for treating HCV infection.

In one aspect, the present invention provides methyl {(28,3R)-1-[(25)-2-{5-[(2R,5R)-1-

{3,5-difluoro-4-{4-(4-

fluoropheny! jpiperidin-1-yliphenyl } -5-(6-finoro-2 - { {25)-1 -[N-{methoxycarbonyl)-O-methyl-L -

threonyllpyrrohidin-2-yi}-1 F-benzimidazol-5-yhpyrrolidin-2-yl}-6-fiuore-1 H-benzimidazol-2-
ylypyrrolidin-1-yl}-3-methoxy-1 -oxobutan-2-yl jcarbamate

-
F

P

O—xﬂg»@c .

N

~

‘. >
ZQ

0ﬁ Az,

o]
\ }, or a pharmaceutically. acceptable salt thereof.

In one aspect, the present invention provides a pharmaceutical composition

comprising methyl {(28,38)-1-[(25)-2-(5-[(2R,5R}1-

{3,5-difluoro-4-{4-(4-fluorophenylypiperidin-1-yl} phenyl }- 5-(6-fluoro-2- { (25)-1-[ V-

(methoxycarbonyl)-O-methyl-L-threonyl}pyrrolidin-2-yl } -1 F-benzimidazol-5-y1pyrrolidin-2-yl}-

¢-fiuoro-1 H-benzimidazol-2-y1 }pyrrolidin- 1 -yl}-3 -methoxy-1 -oxobutan-2-yl } carbamnate.

In one aspect, the present invention provides the use of the compound as defined

above, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for

treating a patient infected with HCV.




The present invention also features compositions comprising the compounds or salts of the
present invention. The compositions can also include additional therapeutic agents, such as HCV
helicase inhibitors, HCV polymerase inhibitors, HCV protease inhibitors, HCV NS5A inhibitors,
CD81 inhibitors, cyclophilin inhibitors, or internal ribosome entry site (IRES) inhibitors.

The present invention further features methods of using the compounds or salts of the present
invention to inhibit HCV replication. The methods comprise contacting cells infected with HCV virus
with a compound or salt of the present invention, thereby inhibiting the replication of HCV virus in
the cells.

In addition, the present invention features methods of using the compounds or salts of the
present invention, or compositions comprising the same, to treat HCV infection. The methods
comprise administering a compound or salt of the present invention, or a pharmaceutical composition
comprising the same, to a patient in need thereof, thereby reducing the blood or tissue level of HCV
virus in the patient.

The present invention also features use of the compounds or salts of the present invention for
the manufacture of medicaments for the treatment of HCV infection.

Furthermore, the present invention features processes of making the compounds or salts of the
invention.

Other features, objects, and advantages of the present invention are apparent in the detailed
description that follows. It should be understood, however, that the detailed description, while
indicating preferred embodiments of the invention, are given by way of illustration only, not
limitation. Various changes and modifications within the scope of the invention will become apparent

to those skilled in the art from the detailed description.

DETAILED DESCRIPTION
Tellinghuisen ef al., NATURE 435:374-379 (2005), describes a crystal structure of the NS5A
protein in which two NS5A monomers are packed as a dimer via contacts near the N-terminal ends of
the molecules. WO2006093867 postulates the use of the crystal structure of the NS5A protein in
conjunction of computer modeling to design or select NS5A inhibitors.
To improve interactions with the NS5A protein, many NSSA inhibitors have been designed to
have dimeric or dimer-like structures. For instance, W02006133326 (BMS) describes compounds



WO 2012/651361 PCT/US2011/056045

What is claimed is:
1. A compounds having Formula I, or 2 pharmaceutically acceptable salt thereof,
D
1
Ly
|
Y=~=A-—~L ==Xy B—Z
I / /
wherein: /

X is C3-Cyacarbocycle or 3- to 12-membered heterocycle, and is optifyaély substituted with

one or more R, or Ry; /

L, and L, are each independently selected from bond; or C;-Cealiylene, C,-Cealkenylene or
Cr-Cealkynylene, ecach of which is independently optionally substituted at each
occurrence with one or more Ry /

L; is bond or ~Lg-K~Lg -, wherein K 1s selected from b 1{d, —O-, ~S~, -NRg)~, ~C(O)~, —
S(O)-, ~S(0)-, -0S(O)-, ~0S(0)—, —S(0):0#4, -S(O)0-, ~L(OYO~, -OC(O)~, ~
OC(0)0~, -C(OIN(Rp)-, ~N(Rp)C(O)-, ~NRC(O)O-, ~OC(ONRp)~, —N(Rg)S(O)-,
~N(Rg)S(O)s—, ~S(OINRz)~, ~S(O)2NRp) ~C(ONRp)IC(O)-, -NRp)C(OINRg" ), —
N(Rg)SO:N(Rp’ ), or -N(Rp)S(O)N(Rs’

A and B are each independently C3-Ciacarpocycle or 3- to 12-membered heterocycle, and are

each independently optionally substit{lted with one or more Ry;

D is C4-Crpcarboeycle or 3- to 12-mémbered heterocycle, and is optionally substituted with
one or more Ry or D is Cy-carbocycle or 3- to 12-membered heterocycle which is
substituted with T and opfionally substituted with one or more R,, where J is Cs-

Cyycarbocycle or 3- to 12-membered heterocycle and is optionally substituted with one or

more Ry, or I is ~SFs/or D is hydrogen or Ry;
Y is selected from ~F-C(R{RIN(Rs)-T-Rp, ~T"~C(R3R)C(RR1)-T-Ryp, —Lx—T-Rp, or -
Li—E; /
R: and R, are 272( mdependently Re, and Rs 18 Rp; or Ry 18 Re, and R and Rs, taken together
with the 2loms o which they are attached, form a 3~ to 12-membered heterocycle which
is opt}@nally substituted with one or more Ry,
Rs, Ry, Kg, and Ry are each independently Re; or Ry and Rg are each independently Re, and Ry
d Ry, taken together with the atoms to which they are attached, form a 3- to 12-
membered carboeycle or heterocycle which is optionally substituted with one or more Ry;
Z 1s selected from —T"-C(RgRoN(R 12)~T~Ryp, ~T°~C(R1oR11)C(R 3R 14)~T~Ryp, ~Li—T—Rp, or
~Lg—E;
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Rs and Ry are each independently Re, and Rip is Ry, or Ry is Re, and Rg and Ry, taken
together with the atoms to which they are attached, form a 3- to 12-membered heterocycl
which is optionally substituted with one or more Ry;

Rye, Ry1, Ris, and Ryg are each independently Re; or Rye and Ry; are each independenly Re,
and Ry, and Rya, taken together with the atoms to which they are attached, forpt a 3- to

12-membered carbocycle or heterocycle which is optionally substituted with gne or more

Ras /
T and T are each independently selected at each occurrence from bond, ~Jg—, ~Lg-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)y~ -S(O)~, ~OS(OC)-,
0S(0O)-, -S(0)0-, -S(0)0-, C(O)O-, -0OC(O)-, -0CLOYO~, ~C(O)N(Rp)-,
NRp)C(O)-, ~NRp)C(O)O-, ~OCOINRg)~, -NRgS(O)-, -N(Rg)S(O)~,
SONRe)-,  -S(0)NRp)-,  —CONR)C(O)/  -NRaCONR")-,

NRp)SO:NRp" )=, -NRp)S(O)N(Rp’ )}, Cs-Cppcarhocycle or 3- to 12-membered

heterocycle, and wherein said C;-Cyycarboceycle a

f

{

. 3- to 12-membered heterocycle are
each independently optionally substituted at eagy’éccurrcnce with one or more Ra;

Lx is independently selected at each occurrence/from bond, ~Lg~N(Rg)C(O)-Lg'— or ~Lg—
C(ONRp)-Ls'— or C-Cealkylene, C,-Cgélkenylene or C,-Cealkynylene, each of which
1§ independently optionally substituted/at each occurrence with one or more Ry; or Ca-
Cycatbocycle or 3- to 12-memb ‘ed heterocycle, each of which is independently
optionally substituted at each occyfrence with one or more Ry

E is independently selected at eac}z occurrence from Cs-Ciacarbocycle or 3- to 12-membered
heterocycle, and is independently optionally substituted at each occurrence with one or
more Ry / .

Rp is each independently séted at each occurrence from hydrogen or Ra,

R, 18 independently s/zf:zcted al each occurrence from halogen, nitro, oxe, phosphonoxy,
phosphono, thig;/o, cyano, or ~Lg~Rg, wherein two adjacent R,, taken together with the
atoms to wt%%l; they are attached and any atoms between the afoms o which they are
attached, c,an optionally form carbocycle or heterocycle;

Rygand Ry ’//ﬁ/]:@ each independently selected at each occurrence from hydrogen; or C;-Cealkyl,
Cz»(}'é;lkenyl or Cr-Cealkynyl, each of which is independently optionally substituted at
e/aéh occurrence with one or more substituents selected from halogen, hydroxy, mercapto,
amino, carboxy, nitre, 0xo, phosphonoxy, phosphono, thioxe, formyl, cvano 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 Ry’ is independently

optionally substituted at each occurrence with one or more substituenis selected from
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Re is independently selected at each occurrence from hydrogen, halogen, hydroxy, meypt

Rg 15 independently selected at each occurrence from

halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono,
thioxo, formyl, cyano, C;-Cealkyl, C-Cealkenyl, Cp-Cealkynyl, C;-Cghaloalkyl, C
Cghaloalkenyl or Co-Cghaloalkynyl;

amino, carboxy, nitro, oxo, phosphonoxy, phosphone, thioxo, formyl or cya
Cealkyl, Cr-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, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl,
cyano or 3- 10 6-membered carbooycle or heterocycle; or 3- to 6-mepfibered carbocycle or

heterocycle, wherein each 3- 1o 6-membered carbocycle or/heterocycle in Re 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, ecyano, Ci-Cealkyl, CxCealkenyl, Cy-Cealkynyl, Ci-
Cehaloalkyl, Co-Céhaloalkenyl or Co-Cehaloalkynyl;
Rs, ~S-Rs, “C{O)Rg, “OC(O)R, -
C(OYORs, ~N(RsRs’), -S(O)Rs, -SOiRs,/ -CO)N(RsRg’), -N(RC(ORg’, -
NRCONRs'Rs™),  ~N(Rs)SO:Rs’,  780,N(RsRs™),  ~N(RsISONRs'Rs™), -
NRS(ON(R'Rg™"), —OS(0O}-Rg, —OS(@)-Rs, ~S(0),0R5, ~S(OYORs, -OC(OYORs, —
N(Rg)C(O)ORs’", “OC(O)N(RsRs"), ~BHR$)S(C)-Rs’, ~5{O)NRsRs"), —P(O)ORs),, or ~
CONRs)C(O)»-Rs’; or Cy-Cealkyl, Co-Cealkenyl or Co-Cealkynyl, each of which is
independently optionally substityied at each occurrence with one or more substituents
selected from halogen, hydroky, mercapto, amino, carboxy, nifre, oxo, phosphonoxy,
phosphono, thioxo, fom;g/i or cyano; or (3-Cecarbocycle or 3- to 6-membered
heterocycle, each of}?/wh is independently optionally substituted at each occurrence
with one or more subgtituents selected from halogen, hydroxy, mercapto, amino, carboxy,
nitro, 0X0, pho/?gnoxy, phosphono, thioxo, formyl, cyano, Ci-Cealkyl, Cp-Cealkenyl,
Cy-Cealkynyl, Ci-Céhaloalkyl, Cy-Cehaloalkenyl, Cy-Cehaloalkynyl, C(O)YORs, or -
N(RsRs'};
. 18 indeperidently selected at each occurrence from Cy-Cipalkyl, Cp-Ciealkenyl or Cp-
Cioally *éyi, each of which contains 0, 1, 2, 3, 4 or 5 heteroatoms selected from O, S or N
and/is optionally substituted with one or more Ry; or ~Rx-Ry)o—(Rx-Ry’), wherein Q is
01,2, 3 or 4, and each Ry i8 independently O, S or N(Rp), wherein each Ry is
independently C;-Cealkylene, C,-Cealkenylene or Cr-Cealkynylene each of which is
independently optionally substituted with one or more substituents selected from halogen,
hydroxy, mercapto, amino, carboxy, nitro, 0xo, phosphonoxy, phosphono, thioxo, formy!l

or cyano, and wherein each Ry’ is independently C;-Cealkyl, C,-Cgalkenyl or Cs-
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Cealikynyl each of which is independently optionally substituted with one or more
substituents selected from halogen, hydroxy, mercapto, amino, carboxy, nitro, 0xo,
phosphonoxy, phosphono, thioxo, formy! or cyano;

Ry is independently selected at each occurrence from halogen, nitro, oxo, phosphopoxy,
phosphono, thioxo, cyano, -O-Rs, —S—Rg, ~C(O)Rg, ~OC(O)Rs, ~C(O)ORs, ~N(
S(O)Rs, ~SO,Rs, ~C(OIN(RsRg") or ~N(R5)C(O)Rg"; or C;-Cecarbocycle

membered heterocycle, each of which is independently optionally substifuted at each

occurrence with one or more substituents selected from halogen, hydfoxy, mercapio,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl/cyano, C;-Cealkyl,
Cy)-Cealkenyl, C,-Cealkynyl, C;-Céhaloalkyl, C,-Cshaloalkenyl /or C,-Cghaloalkynyl;
wherein two adjacent Ry, taken together with the atoms to whiCh they are atlached and
any atoms between the atoms to which they are attached, cap’ optionally form carbocycle

or heterocycle;

Ls, Lg’ and Lg" are each independently selected at eagh occurrence from bond; or C)-
Cealkylene, Cp-Cealkenylene or C-Cgalkynylene,” each of which is independently
optionally substituted at each occurrence with ong’or more Ry; and

Rs, Rs' and R’ are each independently select
Celkyl, Cp-Cealkenyl or Cp-Cealkynyi,

substituted at each occurrence with o

at each occurrence from hydrogen; C;-
ach of which is independently optionally
or more substituents selected from halogen,
hydroxy, mercapto, amino, carboxy, pitro, oxo, phosphonoxy, phosphono, thioxo, formyl,
cyano, -0-C,-Cgalkyl, ~O-C;Lelkylene—-O-C;-Cealkyl, or 3- to 6-membered
carbocycle or heterocycle; or 3710 6~-membered carbocycle or heterocycle; wherein each
3- to 6-membered carbocyclg/or heterocycle in Ry, R’ or Ry’ is independently optionally

substituted at each oce

ence with one or more substituents selected from halogen,
hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl,
cyano, C1~C6ai}<y1,/ 2-Cealkenyl, C-Cealkynyl, C;-Cehaloalkyl, C;-Cghaloalkenyl or Cp-
Cehaloalkynyl. //
2. A oompounds/hélg Formula I, or 2 pharmaceutically acceptable salt thereof,
, - D
/ ' E
L
/ i
/ Y—A—L == X p==BZ
/ Ie

wherein/

X is 4- t0 8-membered heterocycle, and is optionaily substituted with one or more Ry;
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L, and L, are each independently selected from bond or C,-Cealkylene which is independently
optionally substituted at each occurrence with one or more halo, hydroxy, ~O-C,-Csalkyl
or ~O—C,-Cghaloalkyl;

L, is bond or C;-Cealkylene;

wy N
E P
A and B are each independently phenyl, pyridinyl, thiazolyl, or Ws

is independently selected at each occurrence from O, S, NH or CH,, Z; fs independently
selected at each occurrence from N or CH, and Wy, W,, and W3 are £ach independently
selected at each occurrence from CH or N; A and B are each independently optionally
substituied with one or more R,.

D is CgCigcarbocycle or 5- to 12-membered heterocycle, each of which is optionally
substituted with one or more Ry

Y 18 -T'-C(R;R)N(Rs)-T-Rp;

Z is —T°-C(RsRo)N(R;2-T-Ryp;

/

R; is hydrogen, C;-Cealkyl, C;-Cghaloalkyl, or 3- to 6-membered carbocycle or heterocycle,
wherein each said 3- to 6-membered carpocycle or heterocycle is independently
optionally substituted at each occurrence
halogen, C,-Cealkyl, Ci-Céhaloalkyl,

R, and R; are each independently hydrog

ith one or more substituents selected from

1-Cealkyl or -0-C;-Cghaloalkyl;

/,C;-Cﬁaikyl, C;-Cghaloalkyl, or 3- to 6-membered
carbocycle or heterocycle, whereiy/each said 3- 1o 6-membered carbocycle or heterocycle
is independently optionally substituted at each occurrence with one or more substituents
selected from halogen, Cy-Cyalkyl, C-Cehaloalkyl, ~O-C;-Cealkyl or -0-C-Cghaloalkyl;
or R, and Rs, taken together with the atoms to which they are attached, form a 3- to 12-
membered heterocycle avhich is optionally substituted with one or more Rg;

Rg is hydrogen, C-Cealkyl, C-Cehaloalkyl, or 3- 1o 6-membered carbocycle or heterocycle,
wherein each sgid 3- to 6-membered carbocycle or heterocycle is independently
optionally substituted at each occurrence with one or more substituents selected from
halogen, C}g;ikyl, C;-Cehaloalkyl, ~O-Ci-Cealkyl or ~0-C;-Cghaloalkyl;

Ro and Ru/ are each independently hydrogen, C.-Cealkyl, Cy-Cghaloalkyl, or 3- to 6-
membéred carbocycle or heterocycle, wherein each said 3- to 6-membered carbocycle or
heterocycle is independently optionally substituted at each occurrence with one or more
ubstituents selected from halogen, C-Csalkyl, C-Cshaloalkyl, ~O~C,-Cgalkyl or ~O-C,-

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

a 3- to 12-membered heterocycle which s optionally substituted with one or more R

T is independently selecied at each occurrence from bond or ~C(O)-Lg’—;
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T’ is independently selected at each occurrence from bond, ~C(ON(Rg)—, -N(Rg)C(O)—, or
3- to 12-membered heterocycle, wherein said 3- to 12-membered heterocycle is
independently optionally substituted at each occurrence with one or more Ry;

Rp is each independently selected at each occurrence from hydrogen or Ra;

R, is independently selected at each occurrence from halogen, nifro, oxo, phosphonoxy,
phosphono, thioxo, cyano, or ~Ls—Rg;

Rp and Ry’ are each independently selected at each occurrence from h,ydrogen'f(';r Ci-Cealkyl
which is independently optionally substituted at each occumrence wirth one or more
substituents selected from halogen or 3- to 6-membered carbocycle gt heterocycle; or 3-

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

heterocycle in Rg or Ry’ is independently optionally substituted at each occurrence with

one or more substituents selected from halogen, hydroxy, ¢1-Cealkyl, C,-Cghaloalkyl, —
0-C,-Cealky!l, or ~0—Cy-Cehaloalkyl;

Ry is independently selected at each occurrence from —~O-Rg, —~S5-Rg, ~C(O)Rs, ~OC(O)Rs, —
C(O)ORs, -N(RgRg’), —S(O)Rs, ~SO.Rs, (ONRsRs™), -NRgC(ORs, -
NRC(ONRs'Rs™),  -N(Rs)SO:Rs’, -SOMN(RsRs™), -NRgSONRg'Rs™), -
N(Rg)S(O)N(Rs'Rs™”), ~OS(O)-Rs, ~OS(0):/Rs, ~S(0),0Rs, ~S(O)ORs, ~OC(O)ORs, ~
NRSIC(O)ORs*, ~OC(O)N(RsRs’), ~-NRgS(O)-Rs’, ~S(OINRsRs"), -C(ONRs)C(O}-
Rs’, or =CRsRg"); or Ci-Cealkyl, CrCealkenyl 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 cyang; or C;-Crocarbocycle or 3- to 12-membered
heteracycle, each of which/1s independently optionally substituted at each occurrence
with one or more substimét/s selected from halogen, hydroxy, mercapto, amino, carboxy,
nitro, oxo, phosphongiy, phosphone, thioxo, formyl, cyano, Ci-Cealkyl, Cz-Cealkenyl,
Co-Cealicynyl, Cr(;g(y:ialkyl, C,-Cehaloalkeny! or C,-Cehaloalkynyl:

Ry is mdependently”selected at each occurrence from halogen, nitro, oxo, phosphonoxy,
phosphono, tHioxo, cyano, -O-Rs, ~S—Rg, ~C(O)Rs, ~OC(O)R, ~C(O)YORs, -N(RsRs"), —
S(O)Rs, —/—SégRs, ~C(ON(RgRg"), or ~N(Rs)C(O)Rg"; or C;-Cracarbocycle or 3- to 12-
membered heterocycle, each of which is independently optionally substituted at each
occyfrence with one or more substituents selected from halogen, hydroxy, mercapto,
a /ino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C-Cealkyl,

%:‘-Céalkcnyl, Cy-Cealkynyl, Ci-Cshaloalkyl, C,-Cehaloalkeny! or C,-Cghaloalkynyl;

s is independently selected at each occumrence from bond; or C,-Cealkylene, C,-
Cealkenylene or Cr-Cealkynylene, each independently optionally substituted with
halogen;
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Ls' is independently selected at each occurrence from bond; or C-Cealkylene, Cp
Cealkenylene or C;-Cealkynylene, each of which is independently optionally substitute
at each occurrence with one or more Ry

Rs, Rg® and Rg” are each independently selected at each occurrence from hydroged; Ci-
Cealkyl, C,-Cealkenyl or C,-Cealkynyl, each of which is independently
substituted at each occurrence with one or more substituents selected froin halogen,
hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono,
cvano, -0O-Ci-Cealkyl, -O~C;-Cehaloalkyl, or 3- to 12-membered

heterocycle; or 3- to 12-membered carbocycle or heterocycle; wh

hioxo, formyl,
carbocycle or
rein each 3- 1o 12-

membered carbocycle or heterocycle in Rg , Ry’ or Rg™ is ipéepcndent}y optionally

substituted at each occurrence with one or more substituents selected from halogen,
hydroxy, mercapto, amino, carboxy, nitro, 0xo, phosphono
cyano, C;-Csalkyl, Co-Cealkenyl, Co-Cealkynyl, C,-Ceh
Cehaloalkynyl;

Ry is independently selected at each occurrence from: /

, phosphono, thioxo, formyl,
alkyl, C,-Cehaloalkenyl or C,-

halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono,
thioxo, cyano, SFs, =N(RsRg’}, “O-Rs, -OC(O)Rs, ~OC(O)YORs, ~OC(ON(RgRg™), —
C(O)Rs, —C(O)ORs, ~C{ON(RsRE), -NRIC(ORs’, -N(RgCO)ORs', -
N(Rs)SO:Rs’, ~8(O)Rs, —SO2Rs, —S/Z:)N(RSRS’}, ~8Rsg, ~Si(Rg)s, or ~P(OXORg)y;

/
C-Cealkyl, Co-Cealkenyl or Cz?ﬂiynyl, each of which is independently optionally

(]

substituted at each occurrence with one or more substituents selected from halogen,
hydroxy, mercapto, amity{ carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo,
formyl, eyano, ~N(RgRs"), ~O-Rs, “OC(O)Rs, ~OC(O)YORs, —-OC(ON(RgRg’), —
C(O)Rs, *C(O)O% ~C(ONRsRs"), -NRIC(ORs’,  -N(Rs)C(O)ORs”, -
N(Rs)SO:Rs’, ~S{O)Rs, ~SOsRs, —S(OIN(RsRs’), —SRs, or ~P(O)ORs)s; or
G,, wherein G; 18 a/JyClgcarbocycle or 3- to 12-membered heterocycle, each of which is
independe ﬂ{ optionally substituted at each occurrence with one or more Rg, and
each Rcaz/ié independently selected from halogen, hydroxy, mercapto, amino, carboxy,
niu'o,/'i;xo, phosphonoxy, phosphono, thioxo, formyl, cyano, C;-Celkyl, Cp-
Cgah{(erfyl, Co-Cealkynyl, Ci-Ceshaloalkyl, Cy-Cghaloalkenyl, Cy-Cehaloalkynyl, ~O-
s, ~C{O)ORg, ~C(O)Rs, ~N(RsRs"), or ~L~Gs;

Lsis /{bond, Ci-Cealkylene, C,-Cealkenylene, C,-Cealkynylene, ~O—, S, -N(Rg)—, ~C(O)-,
/ ~3(0)~, -S(0), -C(O)YO~, -OC(O)-, ~0C(0)O~, ~C(ON(Rg)~, -N(Rg)C(O), —
/ NRp)C(O)O-, -OC(O)NRgp)-, -NRp)S(O)-, -NRp)S(O)—~, -S(ONRg)~, -

S{O)N(Rg)~, ~N(RpYC{ON(Rg" )~, ~N(Rp)SON(Rg")-, or ~N{Rp)S(ON(Rp" )~
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Gs 18 a Cs-Cyppcarbocycle or 3- to 12-membered heterocycle, and is optionally substituted with
one or more Ras; and

Rgs is each independently, at each occurrence, halogen, ~C;-Cealkyl, ~C(0)Ci-Cealkyl,
Cghaloalkyl, ~O~Cy-Cealkyl, ~O-C;-Cghaloalkyl, Cs-Cecarbocycle, or 3- to 6-me

heterocycle,

.gs
3. The compound or salt according o claim 2, wherein A is N and is optionally

I
P N,
o , §J|\/:[ >
substituied with one or more Ry, and B is 7 N and is optional

more Ry, and D is Ce-Croaryl or 5- 1o 10-membered heteroaryl and is subgtituted with one or more Ru.

substituted with one or

4. The compound or salt according to claim 2, wherein

substituted with one or more Ry, and B is % : :

more Ry, and D is pheny! or pyridyl and 1is substitut

and is optionally substituted with one or
by one or more Ry, wherein at least one Ry, is

G, which is substituted with L.—G; and optionally gubstituted with one or more Rg).

N

l

W
jidg to claim 2, wherein X is and 1s optionally

N
. /K o .
substituted with one or more Ra, A is N and is optionally substituted with one or
/o
N,

| VT . . .
more Ry, and B is §7E/>:N and is optionally substituted with one or more Ry, and D is

/

.
/ N

7
phenyl or pyrid_/yl/ and is substituted by one or more Ry, and wherein at least one Ry, is e which

5. The compound or salt accor

isa monocy;a’fic 4-8 membered nitrogen-containing heterocycle optionally substituted with one or

TMoTe RG//

/
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(W V]

i

KC?/‘%.
6. The compound or salt according to claim 2, wherein X is and is optionally

N
substituted with one or more Ra, A 1S N and is optionally substituted with one or

b

N
more Ry, and B is N and is optionally substituted with one or mofe R4, and D is

G
/8

Ly
®

e
/
phenyl or pyridyl and is substituted by one or more Ry, and at lea% Ry is # , wherein

()

/
Vo is a monocyclic 4-8 membered nitrogen-containing heterocycle optionally substituted with

one or more Rga.

il
A:\{fj[fz
7. The compound or salt according to clai}/ 2, wherein X is and is optionally

H
substituted with one or more Ry, A is N % and is optionally substituted with one or
el
N

el / L . . .
more Ry, and B 18 % Z N and is optionally substituted with one or more Ry, and D is
G

/

/

s

\

o and 18 optional/ substituted by one or more additional Ry
)
/

8. e compound or salt according to claim 7, wherein R; is hydrogen, and R, and Rs

taken together with the atoms to which they are attached form ‘EL which is substituted with

0, 1, 2, 3, or 4 Ry, wherein R is hyvdrogen, and Ro and Ry, taken together with the atoms to which
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N8
they are attached form ‘57- which is substituted with 0, 1, 2, 3, or 4 R,, and wherein each
is bond.
T
~*
9. The compound or salt according to claim 2, wherein X is hd is optionally

I

N
substituted with one or more Ry, A 18 N and is optxonalbysubsﬁmted with one or
N /
N and is optionally substituted with one or more Ry, and D 18

/

i
more Rx, and B is %
Gy

/-z

| Rul

\

, wherein G; is pheny! optionally substituted with one or two Raz; gis 0, 1, or 2: Ry is

each independently fluoro, chloro, methyl, methoxy, trifluoromethyl, or triffuoromethoxy; and

®

/ A .. . . .
T is a monocyclic 4-8 membered Aitrogen-containing heterocycle optionally substituted with

one or more Ra).

10. The compound or salt agcording to claim 9, wherein R, 1s hydrogen, and R; and Rs taken
/
/ N,
together with the atoms /t’é which they are attached form &l"— which 1s substituted with 0, 1, 2,
/

3, or 4 Ry, wherein Ry is hydrogen, and Ry and Ry, taken together with the atoms to which they are

.’/ l
Nd
attached 1"(771/51 which is substituted with 0, 1, 2, 3, or 4 Ry, and wherein each T~ 1s bond.

11. /A compounds having Formula Ig, or a pharmaceutically accepiable salt thereof,
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|
La
Rs 12
{ Rz | Re l‘!\l
- T/N A—L~X—L,—B \T_._.RDI
-
R¢ Re
I

wherein:

Rc’ is each independently selected from Re;

Ry’ is each independently selected from Rp;

R, and R, taken together with the atoms to which they are attaghed, form a 3- to 12-
membered heterocycle which is optionally substituted with ong/or more Ry;

Ry and Ry, taken together with the atomas to which they arg attached, form a 3- to 12-
membered heterocycle which is optionally substituted with one or more Ra;

X is Cs-Cpcarbocycle or 3~ to 12-membered heterocycle/ and is optionally substituted with
one or more Ry or Ry;

L; and L are each independently selected from bodd; or C,-Ceallkylene, Cp-Cealkenylene or
Cy-Cealkynylene, each of which is indgpendently optionally substituted at each
occurrence with one or more Ry; /

L; is bond or -L¢K-Lg’—, wherein K is sglected from bond, ~O-, ~S8—, -N(Rg}-, -C(O)—, ~
S(O)-, ~S(O)-, —0OS(0)~, ~OS(Q)—, -S(0)0-, —-S(O)YO-, ~C(0)YO-, -OC(O)-, -
OC(O)0-, ~C(ON(Rg)—, ~N(RgC(O)-, -NR)C(O)O—, ~OC(ONRg)—, -N(Rg)S(O)-,
~N(Rg)S(O)—, —S(ON(Rg)}~,~S(0):NRg)-, -C(O)N(Rg)C(O)-, ~NRs)C(ONRp’ ), ~
N(Rg)SON(Rp')- or -NBHSONRe )

H
=L
\ ,
Als NJ\~ %41('1 is optionally substituted with one or more Ry;

H
N

7

Bis % N and is optionally substitited with one or more Ry;

D is C;-Cn/%{rbocycle or 3- 1o 12-membered heterocycle which is substituted with J and
optio;rﬁly substituted with one or more R, where J is C;-Cipcarbocycle or 3- to 12-

m /bered heterocycle and is optionally substituted with one or more Ry;
T is/each independently selected at each occurrence from bond, ~Le-, —Ls—M-~Lg’~, or ~Lgs~
/ " 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(0)-, ~0S(O)-, ~OS(O)~, ~
S(0)0-, ~8(0)0~, -C(OYO~, ~OC(O)-, ~OC(0YO—, -C(O)N(Rg)}-, —N(Re)C(O)~, -

NRp)C(O)O-, -OC(ON(Rp)-, -NRp)S(O)- ~NRs)S(O)—, -S(ONRs)-, -
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Rp is each independently selected at each occurrence from hydrogen or Ry,

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

S(O)XNRs)y- ~CONRe)C(O)-, -NRp)C(ON(Rp)~, -NRp)SO:NRp’)-, -~
NRp)S(ON(Rp’ ), Cs-Ciacarboeyele or 3- to 12-membered heterocycle, and wheret
said Ci;-Cpecarbocycle and 3- to 12-membered heterocycle are each independently

optionally substituted at each occurrence with one or more Ry,

phosphono, thioxo, cyano, or -Lg~Rg, wherein two adjacent R,, taken ?g/cther with the
atoms to which they are attached and any atoms between the atoms 6 which they are

attached, can optionally form carbocycle or heterocycle;

Rp and Ry’ are each independently selected at each occurrence from ydrogen; or C;-Cealkyl,

R is independently selected at each occ

Cy-Cealkenyl or Cy-Cealkynyl, each of which is independently optionally substituted at

each occurrence with one or more substituents selected fro

halogen, hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thdoxo, formyl, cyano or 3- to 6-
membered carbocycle or heterocycle; or 3- to 6~mephbered carbocycle or heterocycle;
wherein each 3- to 6-membered carbocycle or hetefocycle in Rg or Ry’ 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 Cy-Cehaloalkynyl; //

ence from hydrogen, halogen, hydroxy, mercapto,
amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxe, formyl or cyano; or C;-
Cealkyl, Co-Cealkenyl or C,

substituted at each occuwrrence with one or more substituents selected from halogen,

calkynyl, each of which is independently optionally

hydroxy, mercapto, aming, carboxy, nitro, oxo, phosphonoxy, phospliono, thioxo, formyl, '
cyano or 3- to 6»mz?/wred carbocycle or heterocycle; or 3- to 6-membered carbocycle or
heterocycle; whergin each 3- to 6-membered carbocycle or heterocycle in Re is
independently gptionally substituted at each occurrence with one or more substituents
selected fror;/ halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy,
p’hosphmy{/ thioxo, formyl, cyano, C-Cealkyl, Cp-Cealkenyl, C,-Cealkynyl, C;-
Cgha}o/al’kyh Cy-Cehaloalkenyl or Co-Cehaloalkynyl;

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

CO)ORs, -N(RgRg), -S(O)Rs, -SORs, -C(ON(RsRgs"), -NRgC(ORg, -
NRSCON(Rs'Rs'™), -N(Rg)SORs", -SON(RsRs’), -N(Rg)SONRs'Rg™), -
/ NRS(ON(Rs'Rs™"), “OS(0)Rg, ~OS(0O)~Rs, ~S(0)0Rs, -S(OYORs, ~OC(O)YORs, —
N(Rs)IC(O)ORg", “-OC(OIN(R3Rs’), -N(Rs)S(O)-Rs’, -S(OINRsRs’), —-P(O)(ORs)a, or —
CIONRS)C(O)-Rs’; or Ci-Cealkyl, Co-Cealkenyl or C,-Cealkynyl, each of which is

429




WO 2012/051361 PCT/US2011/056045

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 C;-Ceeatbocycle or 3- to 6-membepéd
heterocycle, each of which is independently optionally substituted at each occuprence
with one or more substituents selected from halogen, hydroxy, mercapto, amino, garboxy,
nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, C;-Cealkyl, CxCealkenyl,
Cy-Cealkynyl, C;-Cehaloalkyl, C,-Cghaloalkenyl, Cj-Cehaloalkynyl, C(D)ORs, or -
N(RsRs™);

Rr is independently selected at each occurrence from C,-Ciealkyl, Cf-Ciealkenyl or Cp-
Cioalkynyl, each of which contains 0, 1, 2, 3, 4 or 5 heteroatormns sélected from O, 8 or N
and is optionally substituted with one or more Ry; or {Rx—Ry)¢~(Rx~Ry’), wherein Q is
0, 1, 2, 3 or 4, and each Rx is independently O, S or K(Rp), wherein each Ry is
independently C,-Cealkylene, Cy-Cealkenylene or C,-Géalkynylene each of which is
independently optionally substituted with one or more gubstituents selected from halogen,
hydroxy, mercapto, amino, carboxy, nitro, oxo, phogphonoxy, phosphono, thioxe, formyl
or cyano, and wherein each Ry’ is independéntly Ci-Cealkyl, Cp-Cealkenyl or Csp-
Cealkynyl each of which is independently /optionally substituted with one or more
substituents selected from halogen, hydpoxy, mercapto, amino, carboxy, nitro, oxo,
phosphonoxy, phosphono, thioxo, formy! or cyano;

Ry is independently selected at each ogcurrence from halogen, nitro, oxo, phosphonoxy,
phosphono, thioxo, cyano, -O-Rg/~S-Rs, ~C(O)Rs, ~OC(O)Rs, ~C(OYORs, -N(RgRg’), —
S(O)Rg, ~SO4Rs, ~COMNRKS) or -N(RIC(O)Rg’; or Cs-Ceearbocycle or 3- to 6-
membered heterocycle, eacdh of which is independently optionally substituted at each

occurrence with one or

ore substituents selected from halogen, hydroxy, mercapto,
amino, carboxy, nitro,/0xo, phosphonoxy, phosphono, thioxo, formyl, cyano, Cy-Cealkyl,
Cyp-Cealkenyl, CZ-Q{aﬂcynyl, C;-Céhaloalkyl, C,-Cghaloalkenyl or C;-Cehaloalkynyl;
wherein two adja/cent Ry, taken together with the atoms to which they are attached and
any atoms be}z@een the atoms to which they are attached, can optionally form carbocycle
or heteroc c/le;

Ls, Ly’ and’ LS” are each independently selected at each occurrence from bond; or C;-
Cealltylene, Cp-Cealkenylene or C,-Cealkynylene, each of which is independently

/ozéorlally substituted at each occurrence with one or more Ry; and

Rs/Rs’ and Rg’’ are each independently selected at each occurrence from hydrogen; Ci-

// Cealkyl, C,-Cealkenyl or C,-Cealkymnyl, 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,
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cyano, -0-C;-Cealkyl, —-O-C;-Cealkylene-O-C;-Cealkyl, 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, R’ or Rs’ is independently optionally
substituted at each occurrence with one or more substituents selected from hajégen,
hydroxy, mercapto, amino, carboxy, nitto, 0xo, phosphonoxy, phosphono, thioxo//formyl,
cyano, C;-Cealkyl, Cy-Cealkenyl, C)-Cealkynyl, C,-Cghaloalkyl, C;-Cshaloalkényl or Cp-
Cehaloalkynyl. '

e
12. The compound or salt according to claim 11, wherein X is and is optionally
substituted with one or more Ry or Ry, and X, 8 N and is directly linked Ao ~La~D, wherein Ly, L; and

J //

Ry Ree

L; are bond, wherein D ig " ans RN, and each Ry/18 independently Rp, wherein J is Cs-
Cecarbocycle or 3- to 6-membered heterocycle and is supstituted with a Cy-Cecarbocycle or 3- 1o 6-
membered heterocycle which is independently optiondlly substituted with one or more substituents
selected from halogen, hydroxy, mercapte, aming{ carboxy, nitro, oxo, phosphonoexy, phosphono,
Cealkynyl, C;-Cghaloalkyl, C,-Cehaloalkenyl, Cy-
Cshaloalkynyl, C{OYORs or ~N(RsRs’), and J/is optionally substituted with one or more Ry, wherein

thioxo, formyl, cyano, C,-Cealkyl, C,-Cealkenyl

4 Nl

R, and Ry, taken together with the Ztoms to which they are attached, form ‘I?‘L which is

optionally substituted with one o more Ra, wherein Rg and Ry,, taken together with the atoms to

/
/L
. [y S o
which they are attached/form - which is optionally substituted with one or more Ry,
wherein -T-Rp’ 18 ~C(@)-Ly"~Ry’, ~C(OYO-Ly"-Rp’, ~C{O}-Ly"-N(Rp)C(O)-Ls”" Ry, ~C(O»-Ly’—
N(RpC(OYO-Ls " =Ry, ~NRp)C(O)-Ly'-NRpYC(O)Ls""-Rp', —N(Rp)C(O)-Ly —N(Rp)C(O)O-

Ls”=Rp’, or -NRg)C(O)-Ly’—N(Rp)~Ls"'~Rp’, and wherein Ly’ is each independently Lg’.

13. A process of making a compound of the invention, comprising a step described in one of the
Schen}o{, General Procedures or Examples described herein.
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14.  An intermediate described in one of Schemes, General Procedures or Examples described

herein.

15. methyl {(25,3R)-1-[(28)-2-{5-[(2R,5R)-1-{3,5-difluoro-4-[4-(4-flucrophenyl)piperidin-
yllphenyl}-5-(6-fluoro-2-{(28)-1-[N-(methoxycarbonyl)-O-methyl-L-threonylpyrrolidin-2-y} - LA~
benzimidazol-5-yl)pyrrolidin-2-yl}-6-fluoro-1 H-benzimidazol-2-yl}pymrotidin-1-yl}-3-metHoxy-1-

oxobutan-2-yl}carbamate, or a pharmaceutically acceptable salt thereof. /

16. A pharmaceutical composition comprising the compound of claim 15 or éid salt.
17. methyl {(25)-1-[(28)-2- {3-[(ZR,5R}-1-[3,5-difluoro-4-(4-phenylpiperidin-1-yi)phenyi}-5- {2-
[(28)-1-{(25)-2-[(methoxycarbonyl)amino]-3-methylbutanoy!}pyrrolidin-2-¢1}-1 H-benzimidazol-5-

y1}pyrrolidin-2-y1}-1 H-benzimidazol-2-yi}pyrrolidin-1-y1}-3-methyl-1 -oXobulan-2-y1} carbamate, or a

pharmaceutically acceptable salt thereof. /

Cé claim 17 or said salt.

ifluorophenyl)piperazin-1-y1}-3,5-

18. A pharmaceutical composition comprising the compou
19, methy! {25,3R)-1-[(25)-2-{5-[2R,5R)-1-{4-[4-(2,65
difluorophenyl}-5-(6-fluoro-2-{(25)-1 -[N-(methoxycarbopyl)-O-methyl-L-threonyl]pyrrolidin-2-y1} -

1 H-benzimidazol-5-y1)pyrrolidin-2-y1]-6-fluoro-1 H-begzimidazol-2-yl} pyrrolidin-1-yl}-3-methoxy-1-

oxobutan-2-yl}carbamate, or a pharmaceutically ypmble salt thereof.

20, A pharmaceutical composition compriéing the compound of claim 19 or said salt.

21. methyl {(25)-1-[(25)-2- {5-[(2R,5R)*1 -(4-tert-butylphenyl)-5-{5-fluoro-2-[(25)-1-{(25)-2-
[(methoxycarbonyl)amino]-3-methylbutpnoy! } pyrrolidin-2-y1]-1 A-benzimidazol-6-yl } pyrrolidin-2-
y]]~6~ﬂuoro—1H—benzimidazo]»2-y1}};yZ

pharmaceutically acceptable sah?éreof.

olidin-1-y1]-3-methyl-1-oxobutan-2-yl} carbamate, or a

22, A pharmaceutical cofnposition comprising the compound of claim 21 or said sait.
P %




CLAIMS:

1. Methyl {(28,3R)-1-{(28)-2-{5-[(2R,5R)-1~{3 5-difluoro-4-[4-(4-
fraorophenyl)piperidin-1-yIjphenyi}-3-(6-fiuoro-2-{(25)-1 - N~{methoxycarbonyi - CG-methyl-L-
threonyl jpyrrolidin-2-y1}- 1 H-benzimidazol-3-yhpyrrolidin-2-yl}-6-fluore-1 A-benzimidazol-2-
yi}pyrrolidin-i ~yi}-3-methoxy-1-oxobutan-2-yl} carbamate

), or 8 pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition comprising methyl {(28,38)1-[(25)-2-{3-[(2R,5R)-1~
{3,5-diflvoro~4-{4-(4-fluorophenylypiperidin-1 -yl phenyl }- 5-(6~fluoro-2- {(25)-1 -[ N~
(methoxyearbonyl}-O-methyl-L-threonylipyrrolidin-2-y1}-1 F-benzimidazol-5-v)pyrrolidin-2 -y1}-
g-fluoro-1F-benzimidazol-2-vl}pyrrolidin-1 -yl}-3-methoxy-1 -oxobutan-2-y1} carbamate.

3. Use of the compound of claim 1, or a pharmaceutically acceptable salt thereof, in the

manufacture of a medicament for treating a patient infected with HCV.
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