
SUMMARY 

The present invention features compounds of Formulae I, IAs IB, Ic, rD, IE, lF and IG and 

pharmaceutical^ 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 {(2iS,3/0-!-[(2£>2-{5-[(2£y5£)-l-

{3,5- difiuoro-4~ [4- (4~ 

fjuorophenyI)piperidin-]-yl)phenyl}-5-(6-fiuorc>-2-{r2S}-l-[A-te5thox}'carbonyl)-0-methyl-L-

threonyl}pyrrolidm-2-yl}-l#-benzim)dazol-5~yl)pyrroIidin-2-yl]-6-:fiuoro-l£r-beriziniidazol-2-

yl}pyiTolidin-l-yl}-3-m5thoxy-l -oxobutan-2-yi}carbamate 

In one aspect, the present invention provides a pharmaceutical composition 

comprising methyl {(2S3Ry 1 »[(2S}-2- {5- [(2R.,5Ith 1 -

(3,5-difluort>-4-[4-(4-fiuoropheiiyl)piperidiD-l-yl]pheiiyl}-5-(6-fluoro-2-{(25)-l-[M-

(methoxycarbonyl}-0-methyl~L4hreonyI}pyrrolidin-2-yr}-l#-berizimidazoI~5-yl)pyrroHdin-2~yl]-

6-fluoro-li7-benzimidazol-2~yI}p>Trolidm-l-yl]-3-methoxy-l-oxobutan-2-yl} carbamate. 

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. 

o ), or a pharmaceutical^ acceptable salt thereof. 
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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 et 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. W02006093867 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 NS5A inhibitors have been designed to 

have dimeric or dimer-like structures. For instance, W02006133326 (BMS) describes compounds 

2a 



WO 2012/051361 FCT/US2011/056045 

What is claimed is: 

1. A compounds having Formula I, or a pharmaceutically acceptable salt thereof, 

L3 
I 

Y__A—L-,—X—1_2—B—Z 

wherein: 

X is C3-C]2carbocycle or 3- to 12-membered heterocycle, and is optionally substituted with 

one or more RA or RF; / 

Li and L2 are each independently selected from bond; or Ci-Csaljtylene, C2-Cealkenylene or 

Q-Cealkynylene, each of which is independently optionally substituted at each 

occurrence with one or more RL; / 

L, is bond or -Ls-K-Ls'-, wherein K is selected from band, -0-, -S-, -N(RB)-, -C(0)~, -

S(0)2- -S(O)- -OS(OK -OS(0)2~, -S(0)20/, -S(0)0- "-0(0)0-, -OC(OK -

0C(0P~, -€(0)N(RB)- -N(RB)C(0}~, ~N(R^C(0)0- -0C(0)N(RBK -N(RB)S(OH 

-N(RB)S(0)2- -S(0)N(RB)-, -S(0)2N(RB)-/-C(0)N(RB)C(0>-, ~N(RB)C(0)N(RB')-

N(RB)S02N(RB'H or -N(RB)S(0)N(RB': 

A and B are each independently C3-Ci2car)2ocycle or 3- to 12-membered heterocycle, and are 

each independently optionally substifuted with one or more RA; 

D is C3-Ci2carbocycle or 3- to 12~n^mbered heterocycle, and. is optionally substituted with 

one or more RA; or D is Cs-C^carbocycle or 3- to 12-membered heterocycle which is 

substituted with J and optionally substituted with one or more RA, where J is C3-

CI2carbocycle or 3- to 12-membered heterocycle and. is optionally substituted with one or 

more RA, or J is -SFs/or D is hydrogen or RA; 

Y is selected from -T*-C(R1R2)N(R5)-T-RD, ~-T'.~€(R3R4)C(R6R7)-T-RD, ~LK-T-RD, or 

LK-E; 

RI and R2 are eaAi independently Rc, and R5 is RB; or Ri is Rc, and R2 and R5, taken together 

with the adorns to which they are attached, form a 3- to 12-membered heterocycle which 

is optionally substituted with one or more RA; 

R3; R4, and R- are each independently Rc; or R3 and Re are each independently Rc, and R4 

id R7. 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 RA; 
7Z is selected from -T'-C(R8R9)N(RI2)-T-RD, -T ̂ (R!0Rn)C(RBR.4)-T-RD, -LIC-T-RDI or 

-LK-E; 
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Rg and Rg are each independently Rc, and R\z is RB; or Rg is Rc, and R9 and R12, taken 

together with the atoms to which they are attached, form a 3- to 12-membered heterocyck 

which is optionally substituted with one or more RA; 

Rio, Rn, R13, and Ru are each independently Rc; or R!0 and R^ are each independently Rc, 

and Rn and R)4, taken together with the atoms to which they are attached, fontfi a 3- to 

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

RA, / 
T and T are each independently selected at each occurrence from bond, -t4-, -Ls-M-Ls'-, 

or -Ls-M-Ls'-M'-Ls"-, wherein M and IvT are each independently selected at each 

occurrence from bond, -O-, -S- -N(RB}~, -€(0)- -S(0)2V-S(0)-, -OS(O)- -

0S(0)2- -S(0)20-, -S(0)0-~, -C(0)0- -OC(OK -0C<0)0-, -C(0)N(RBH -

N(RB)C(0K -N(RB)C(0)0- -OC(0)N(RB)~ ~N(R^fOh -N(RB)S(0)2- -

S(0)N(RBK -S(0)2N(RB)- ~C(0)N(RB)C(0W -N(RE)C(0)N(RE>, -

N(RB)S02N(RB'-N(RB)S(0)N(RB')-, Cs-Cncarjracycle or 3- to 12-membered 

heterocycle, and wherein said C3-C!2carbocycle apd 3- to 12-membered heterocycle are 
/ 

each independently optionally substituted at eacl/occurrence with one or more RA; 

LK is independently selected at each occurrence/from bond, -Ls-N(RB)C(0)-Lsor -Ls-

C(0)N(RB)-Ls'-; or Ci-Cgalkylene, C2-C^lkenyiene or C2-C6alkynylene, each of which 

is independently optionally substituted/^ each occurrence with one or more RL; or C3~ 

Cucarbocycle or 3- to 12-membered heterocycle, each of which is independently 

optionally substituted at each occurrence with one or more RA; 

E is independently selected at eacj/occurrence from C3-C]2carbocycle or 3- to 12-membered 

heterocycle, and is independently optionally substituted at each occurrence with one or 
/ 

more RA; / 

RD is each independently ^elected at each occurrence from hydrogen or RA; 

RA is independently sgfected at each occurrence from halogen, nitro, oxo, phosphonoxy, 

phosphono, thio^o, cyano, or ™LS~RE, wherein two adjacent RA, taken together with the 

atoms to whKih they are attached and any atoms between the atoms to which they are 

attached, pan optionally form carbocycle or heterocycle; 

RB and Ru^are each independently selected at each occurrence from hydrogen; or C.-Cealkyl. 
/ 

C2-</6alkenyl or C2-C<salkynyl, each of which is independently optionally substituted, at 

ea6h occurrence with one or more substituents selected from halogen, hydroxy, mercapto, 

amino, carboxy, nitro, oxo, phosphonoxy, phosphono, tliioxo, 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 RB or RB' is independently 

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

thioxo, formyl, cyano, Cj-C6alkyl, C2-C6alkenyl, C2-Cealkynyl, CrQhaloalkyl, C2 

C^haloalkenyl or Cs-Cehaloalkynyl; 

Rc is independently selected at each occurrence from hydrogen, halogen, hydroxy, me?6apto, 

amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl or cyano; or C,-

Cealkyl, Cj-Q&lkenyl or C2-C(>alkynyl, 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, phosphotro, thioxo, formyl, 

cyano or 3- to 6-membered carbocycle or heterocycle; or 3- to 6-mei<fibered carbocycle or 

heterocycle; wherein each 3- to 6-membered carbocycle 01/heterocycle in Rc 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, Cj-Cgalkyl, C^Cealkenyl, C2-C6alkynyl., Cj-

Cfhaloalkyl Cs-Cfhaloalkenyl or Cj-Cehaloalkynyl; 

RE is independently selected at each occurrence from vO-Rs, ~S~Rs, -C(0)Rs, -0C(0)Rs, 

C(0)0Rs, -N(RSRS'), ~S(0)RS, -S02Rsy-C(0)N(RsRs'), '-N(Rs)C(0)Rs\ -

N(Rs)C(0)N(Rs'Rs''), ~N(Rs)S02Rs\ rS02N(RsRs'), -N(Rs)S02N(Rs 'Rs''), -

N(Rs)S(0)N(Rs'Rs"), -0S(0)-Rg, -OSf0)2-Rs, -S(0)20Rs, -S(0)0Rs, -0C(0)0Rs, -

N(Rs)C(0)0Rs\ -0C(0)N(RsRs')t -j)TOS(0>~Rs', -S(0)N(RsRs'), -P(0)(0RS)2, or -

C(0)N(Rs)C(0)"Rs'; or C]-C6alkyi, Co-C&alkeiiyl or Ca-Cfsalkynyl, 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, formal or cyano; or C3-C<5carbocycle or 3- to 6-membered 

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

with one or more sub^ituents selected, from halogen, hydroxy, mercapto, amino, carboxy, 

nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, CrQalkyl, CVCgalkenyl, 

C2-Cf,alkynyl, yCrCehaloalkyl, C2-C6haloalkeriyL CVCghaloalkynyl, C(0)0Rs, or -

N(RSRS'); / 

RF is independently selected at each occurrence from C]-C10alkyl, C2-Cioalkenyl or C2-

Cioal^nyl, each of which contains 05 1,1, 3, 4 or 5 heteroatoms selected from O, S or N 

and4s optionally substituted with one or more RL; or -{Rx-RY)Q-(RX—RY'X wherein Q is 

1, 2, 3 or 4, and each Rx is independently O, S or N(RB), wherein each RY is 

independently CpCealkylene, C2-C6alkenylene or C2-C6alkynylene each of which is 

independently optionally substituted with one or more substituents selected from halogen, 

hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl 

or cyano, and wherein each RY' is independently Q-Cealkyl, C2-Cf;alkenyl or C?-
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Cgalkynyl each of which is independently optionally substituted with, one or more 

substituents selected from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo5/ 

phosphonoxy, phosphono, thioxo, formyl or cyano; 

RL is independently selected at each occurrence from halogen, nitro, oxo, phosphonbxy, 

phosphono, thioxo, cyano, -0-Rs, -S-RS) -C(0)Rs, -OC(C))Rs, -C(0)0Rs, -Nf^Rs'X -

S(0)Rs, -S02Rs, ~C{0)N(RSRS') or -N(Rs)C(0)Rs'; or C3-C6carbocycle </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, Q-Cealkyl, 

C2-C6allcenyl, C2-C6allcynyl, Ci-Cehaloalkyl, C2-C6haloalkenyl /or C2-Cehaloalkynyl; 

wherein two adjacent RL, taken together with the atoms to which they are attached and 

any atoms between the atoms to which they are attached, caj/optionally form carbocycle 

or heterocycle; 

Ls, Ls' and Ls" are each independently selected at eapfi occurrence from bond; or Cr 

Qalkylene, C2~C<5alkenylene or C2~C<jalkynylene// each of which is independently 

optionally substituted at each occurrence with one^or more RL; and 

Rs, Rs' and Rs" are each independently selected at each occurrence from hydrogen; Q-

Cealkyl, Cj-Cgalkenyl or C2-C6alkynyl, each of which is independently optionally 

substituted at each occurrence with op® or more substituents selected from halogen, 

hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, 

cyano, -0-Ci-C6alkyl, -0-C3pC6allcylene-0~Ci-C6aIlcyl, or 3- to 6-membered 

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

3- to 6-membered carbocycl/or heterocycle in Rs , Rs' or Rs' is independently optionally 

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

hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, 

cyano, Q-Csalkyl, ̂ -Cfialkerjyl, C2-Q;alkynyl, CrGhaloalkyl. C2-Cr,haloalkenyl or C2-

C6haloalkynyl. / 

2. A compounds having Formula IE, or a pharmaceutically acceptable salt thereof, 

L3 

Y—A—L1—X—1_2_ 

IE 

X is 4- to 8-membered heterocycle, and is optionally substituted with one or more RA; 
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L] and L2 are each independently selected from bond or Ci-Cealkylene which is independently 

optionally substituted at each occurrence with one or more halo, hydroxy, -O-Cj-Cealkyl, 

or -O-Ci-Cehaloalkyl; 

L} is bond or C;-C6alkylene; 

A and B are each independently phenyl, pyridinyl, thiazolyl, or * w3 ^3/ where Zi 

is independently selected at each occurrence from O, S, NH or CH2, Z3/s independently 

selected at each occurrence from N or CH, and Wj, W2, and W3 are/ach independently 

selected at each occurrence from CH or N; A and B are each independently optionally 

substituted with one or more RA. 

D is C6-Ciocarbocycle or 5- to 12-membered heterocycle, epfch of which is optionally 

substituted with one or more RM; 

Y is -T'-C(R1R2)N(R5)-T~RD; 

Z is -T!-C(R*R9)N(R12)-T-RD; 

RI is hydrogen, Ci-Cgalkyl, CpCehaloalkyl, or 3- to/6-membered carbocycle or heterocycle, 

wherein each said 3- to 6-membered carbocycle or heterocycle is independently 

optionally substituted at each occurrence .with one or more substituents selected from 

halogen, Ci-Cgalkyl, CrCghaloalkyl. -<3^]-Chalky 1 or -O-Ci-Cehaloalkyl; 

R2 and R5 are each independently hydrogen, C]-C6alkyl, Q-Cfihaloalkyl, or 3- to 6-membered 

carbocycle or heterocycle, wherein/each said 3- to 6-membered carbocycle or heterocycle 

is independently optionally substituted at each occurrence with one or more substituents 

selected from halogen, Ci-C^lkyl. Ci-Cghaloalkyl, -O-Ci-Cgallcyl or -O-Ci-Cehaloallcyl; 

or R2 and R5, 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; 

Rg is hydrogen, Ci-CeajKyl, CrCehaloalkyl, or 3- to 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/C6alkyl, CrC,haloalkyl, -O-CrQallcyl or ~0-CrC6haloalkyl; 

R9 and Ris/are each independently hydrogen, CrC^allcyl, C)-C6haloallcyl, or 3- to 6-

membered carbocycle or heterocycle, wherein each said 3- to 6-membered carbocycle or 

heterocycle is independently optionally substituted at each occurrence with one or more 

^/Substituents selected from halogen, Ci-Cgalkyl, Ci-Cshaloalkyl, ~-0~Ci-Chalky! or -0-Cr 

/ Cghaloalkyl; or R9 and R12, 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; 

T is independently selected at each occurrence from bond or -C(0)-Ls'-; 
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T' is independently selected at each occurrence from bond, ~C(0)N(RB)-, -N(RB)C(0)-, or 

3- to 12-membered heterocycle, wherein said 3- to 12-membered heterocycle is/ 

independently optionally substituted at each occurrence with one or more RA; 

RD 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-RE; 

RB and RB' are each independently selected at each occurrence from hydrogen/or Ci-Cgalkyl 

which is independently optionally substituted at each occurrence with one or more 

substituents selected from halogen or 3- to 6-membered carbocycle ok heterocycle; or 3-

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

heterocycle in RB or RB'' is independently optionally substituted at each occurrence with 

one or more substituents selected from halogen, hydroxy, ^-Cealkyl, Ci-Cghaloalkyl, -

0-CrC6alky!, or -O-C^haloalkyl; 

RE is independently selected at each occurrence from -O-Ks, -S-Rs, -C(0)Rs, -0C(0)Rs, -

C(0)0Rs, ~N(RSRS'), -S(0)RS, ~SG2RS, ^(0)N(RsRs'), -N(RS)C(0)RS\ -

N(Rs)C(0)N(Rs'Rs''), ~N(RS)S02RS\ ~SO^(RSRS'), -N^SO^RsW'), -

N(Rs)S(0)N(Rs'Rs"X ~0S(0)-RS, -OS(0)2-^S, -S(0)20RS, -S(0)0RS, -0C(0)0RS, -

N(Rs)C(0)0Rs\ -0C(0)N(R.SRS')5 ~N(R^(0}-Rs\ -S(0)N(RSRS'), ~0(0)N(R3)C(0)-

Rs', or =C(RSRS'); or Ci-Cgalkyl, C/Qalkenyl or C2-C6alkynyl, 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 C3-Ci2carbocycle or 3- to 12-membered 

heterocycle, each of which/is independently optionally substituted at each occurrence 

with one or more substiti^nts selected from halogen, hydroxy, mercapto, amino, carboxy, 

nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, Ci-Csalkyl, C2-C6alkenyl, 

Ci-Cgalkynyl, Ci-Qhaloalkyl, C2-C(;haloalkenyl or C2-C6haloalkynyl; 

RL is independently/selected, at each occurrence from halogen, nitro, oxo, phosphonoxy, 

phosphono, j|*ioxo, cyano, ~0-Rs, -S—Rs, -C(0)Rs. -0C(0)Rs, -C(0)0Rs, -NfRsRs'). ~ 

S(0)Rs, -S02RS, -C(0)N(RSRS'), or -N(Rs)C(0)Rs'; or C3-Ci2carbocycle or 3~ to 12-

membered heterocycle, each of which is independently optionally substituted a.t each 

occurence with one or more substituents selected from halogen, hydroxy, mercapto, 

amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, fonnyl, cyano, Cs-C^allcyl, 

C2-C6alkenyl, C2-C6alkynyl, Ci-Cehaloalkyl, C2-C6haloalkenyl or CrCfihaloalkynyl; 

„s is independently selected at each occurrence from bond; or Ct-C6alkylene, C2-

Cealkenylene or C2-C6alkynylene, each independently optionally substituted with 

halogen; 
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Ls' is independently selected at each occurrence from bond; or Ci-Cealkylene, C2 

C^alkenylene or Cj-Cgalkynylene, each of which is independently optionally substitute 

at each occurrence with one or more RL; 

Rs, Rs' and Rs" are each independently selected at each occurrence from hydrogerf; Ci-

Cgalkyl, CrCealkenyl or C2-C6alkynyl, each of which is independently optionally 

substituted at each occurrence with one or more substituents selected frptn halogen, 

hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono,ytliioxo, formyl, 

cyano, -O-Ci-Csalkyl, -O-C]-Qhaloalky 1, or 3- to 1.2-membered carbocycle or 

heterocycle; or 3- to 12-membered carbocycle or heterocycle; wherein each 3- to 12-

membered carbocycle or heterocycle in Rs , Rs' or Rs" is independently optionally 

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

hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonox/, phosphono, thioxo, formyl, 

cyano, Q-Gsalkyl, Cs-Cgalkenyl, C2-C6alkynyl, Cj-Cgha^lkyl, C^-Cghaloalkenyl or C2-

Cehaloalkynyl; 

RM is independently selected at each occurrence from: 

halogen, hydroxy, mercapto, amino, carboxy/nitro, oxo, phosphonoxy, phosphono, 

thioxo, cyano, SF5, -N(RsRg'), -0-Rs, -0C(O)RS, -0C(0)0Rs, -0C(0)N(RsRs'), -

C(0)Rs, -C(0)0RS, -C(0)N(RSR/), -N(RS)C(0)RS\ -N(RS)C(0)0RS\ -

N(RS)S02RS', -S(0)RS, -S02RS, -Sf^))N(RsRs'S, -SR& -Si(Rs)3, or -P(G)(ORs)2; 

C]-C6allcyl, C2-C6alkenyl or C2-G$4kynyl, each of which is independently optionally 

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

hydroxy, mercapto, aminp{ carboxy, nitro, oxo, phosphonoxy. phosphono, thioxo, 

formyl, cyano, -N(RS^S'), ~0-Rs, -0C(0)Rs, -0C(0)0Rs, -OCfO)N(RsRs'), -

C(0)Rs, -C(Q)OR/ ~CfO)N(RgRs'), -N(Rs)C(0)Rs\ -N(Rs)C(0)0Rs\ -

N(Rs)S02Rs'f -S(.0)Rg, -S02Rs, -S(0)N(RsRs'), -SRs, or -P(0)(0Rs)2; or 

G2, wherein G2 is ^''Cj-Cjscarbocycle or 3- to 12-membered heterocycle, each of which is 

independents^optionally substituted at each occurrence with one or more RQ2, and. 

each RC;2/S independently selected from halogen, hydroxy, mercapto, amino, carboxy, 
/ 

nitro,ybxo, phosphonoxy, phosphono, thioxo, formyl, cyano, CrC6alkyl, C2-

Qaliersyh C2~Qalkynyl, CvCehaloalkyl, C2-Cf;baloalkenyl, C2-C6haloa]kynyl, -O-

fa, ~C(0)0Rs, -C(0)RS, -N(RgRs'), or ~L4-G3; 

L4 is/bond, Ci-Cealkylene, C2-C6alkenylene, C2-C6alkynylene, -O-, -S-, -N(RB)-, -C(OV, 

/-s(0)2- -S(O;H ~C(0)0-, -oaoy, -oc(c>)o-, -C(O)N(RBK -N(RB)C(OK -
7 N(RB)C(0)0-, -0C(0)N(RBK ~N(RB)S(G)-, -N(RB)S(0)2- -S(0)N(RB)-, -

S(0)2N(RB)~, -N(RB)C(0)N(RB'K -N(RB)S02N(RB,)-J or -N(RB)S(0)N(RB')-; 
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G3 is a C3-Ci2carbocycle or 3- to 12-membered heterocycle, and is optionally substituted with 
one or more RG3; and 

RG3 is each independently, at each occurrence, halogen, -C]-C6a?kyl, -C(0)Ct-C6alkyl, -y.r 
Cghaloallcyl, -O-Ci-Cealkyl, -O-Cj-Cehaloalkyl, C3-C6carbocycle, or 3- to 6-memtfered 
heterocycle. 

3. The compound or salt according to claim 2, wherein A is !" and is optionally 
_ r 

/^5>r--'N 

substituted with one or more RA, and B is 
more RA, and D is C6-Cioaryl or 5- to 10-membered heteroaryl and is su't tuted with one or more RM-

and is ODtiona substituted with one or 

4. The compound or salt according to claim 2, wherein A N"" $ and is optionally 

fCra • substituted with one or more RA, and B is ? and is optionally substituted with one or 
more RA, and D is phenyl or pyridyl and is substituted" by one or more RM> wherein at least one RM is 
G2 which is substituted with L4-G3 and optionallySubstituted with one or more RQ2. 

substituted with one or more ^.A, A is 

5. The compound or salt according to claim 2, wherein X is and is optionally 

iXXi and is optionally substituted with one or 

n ' and is optionally substituted with one or more RA, and D is more R.A, and B is 

phenyl or pyrid^i and. is substituted by one or more RM, and wherein at least one RM is ^ which 
is a monocytic 4-8 membered nitrogen-containing heterocycle optionally substituted with one or 
more RG2-/ 
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6. The compound or salt according to claim 2, wherein X is ^—' and is options 

KxTTl substituted with one or more RA, A is I and is optionally substituted 

more RA, and B is §and is optionally substituted with one or more RA, and D is 

phenyl or pyridyl and is substituted by one or more RM, and at leas lM is ^ , wherein 

/N 
^ is a monocyclic 4-8 membered nitrogen-containing h, terocycle optionally substituted with 

one or more R32. 

7. The compound or salt according to claini 2, wherein X is 
H / 

and is optionally 

substituted with one or more RA, A is N 

more RA, and B is 1 / and. is optionally substituted with one or more RA, and D is 
G2 

and is optionally substituted with one or 

and is optionally substituted by one or more additional RM. 

e compound or salt according to claim 7, wherein Ri is hydrogen, and R2 and R5 

V 
taken together with the atoms to which they are attached form which is substituted, with 
0, 1,/, 3, or 4 RA, wherein R8 is hydrogen, and R9 and R;2 taken together with the atoms to which 
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they are attached form 

is bond 

X which is substituted with 0, 1,2, 3, or 4 RA, and wherein each 

together with the atoms/o which they are attached, form which is substituted with 0, 1, 2, 
/ 

3, or 4 RA, wherein Rg is hydrogen, and R? and R22 taken together with the atoms to which they are 

attached fo. which is substituted with 0, 1, 2, 3, or 4 RA, and wherein each 7"' is bond. 

12. / A compounds having Formula IB, or a pharmaceutically acceptable salt thereof, 
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D 

L3 

A—L-t—X—L 

wherein: 

Rc' is each independently selected from Rc; 

RD' is each independently selected from RD; 

R2 and R5, 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.; 

RS and R;2> taken together with the atoms to which they are attached, form a 3- to 12-

membered heterocycle which is optionally substituted wim one or more RA; 

X is C3-Ci2carbocycle or 3- to 12-membered heterocycl^/and is optionally substituted with 

one or more RA or RF; 

Lj and L2 are each independently selected from bond; or Cj-Qalkylene, Ci-Qalkenylene or 

C2-C6alkynylene, each of which is independently optionally substituted at each 

occurrence with one or more RL; 

L3 is bond or -Ls-K-Ls'-, wherein K is sheeted from bond, -O-, -S-, -N(RB)-, -C(O)-, 

S(0)2~ -S(OK ~OS(OH -0S(0)2- -S(0)20-, -S(Op- ~€(0)0~, -0C(0)-, -

0C(0)CK -€(0)N(RBH ~N(RB^C(0)-, -N(RB)C(0)0-, -~0C(0)N(RB)- -N(RB)S(0)-, 

~N(RB)S(0)2- -S(0)N(RBK/S(0)2N(RB)- -C(0)N(RB)C(0H -N(RB)C(0)N(RB'K -

N(RB)S02N(RB'K or ~N(R^)S(0)N(RB')~; 

A is 4nd is optionally substituted with one or more RA; 

B is $ y~u and is optionally substituted with one or more RA; 

D is C3-Ci2oarbocycle or 3- to 12-membered heterocycle which is substituted with J and 

optionally substituted with one or more RA# where J is C3-Ci2carbocycle or 3- to 12-
/ 

meMtered heterocycle and is optionally substituted with one or more RA; 

T is/each independently selected at each occurrence from bond, -Ls-, -Ls-M-Ls'-, or -Ls~ 

y''' M-Lg'-M'-Ls"- wherein M and M' are each independently selected at each occurrence 

from bond, -O- -S- -N(RB)~, -C(0)-, ~S(0)2- -S(O)- -OS(O)-, -0S(0)2~ -

S(O)20-, -S(0)G- -C(G)0-, ~OC(OK -OC(0)0~, -C(0)N(RBK ~-N(RB)C(0)- -

N(RB)C(0)0- ~~0C(0)N(RB)- -N(RB)S(OH ~N(RB)S(0)2- -S{0)N(RBK -



S(0)2N(RBH -C(0)N(RB)C(0)-, -N(RB)C(0)N(RB')- -N(RB)S02N(RB')-

N(RB)S(0)N(RB')- Cs-Cncarbocycle or 3- to 12-membered heterocycle, and whereii 

said CrCncarbocycle and 3- to 12-membered heterocycle are each independently 

optionally substituted at each occurrence with one or more RA; 

RD is each independently selected at each occurrence from hydrogen or RA; 

RA is independently selected at each occurrence from halogen, nitro, oxo, ph6sphonoxy, 

phosphono, thioxo, cyano, or -LS~RE, wherein two adjacent RA, taken together with the 

atoms to which they are attached and any atoms between the atoms j.6 which they are 

attached, can optionally form carbocycle or heterocycle; / 

RB and Rg' are each independently selected at each occurrence from Ij^drogen; or Ct-C6alkyl, 

Ci-Cgalkenyl or C2-C6alkynyl, each of which is independentl/ 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-me/bered carbocycle or heterocycle; 

wherein each 3- to 6-membered carbocycle or heterocycle in RB or RB' 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, CrC6alkyl, C2-0;alkenyl, C2-C6alkynyl, Ci-C6haloalkyl, C2-

Cghaloalkenyl or C2~C<jhaioalkynyl; 

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

amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, fonnyl or cyano; or Ci-

Cealkyl, C2-C6alkenyl or C2-?C6alkynyl, each of which is independently optionally 

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

hydroxy, mercapto, amin/ 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 Rc is 

independently ^tionally substituted at each occurrence with one or more substituents 

selected fron/halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, 

phosphont};; thioxo, formyl, cyano, Ci-C6alkyL C2-C6alkenyl, C2-C6alkynyl, Cr 

Cfihaloalkyl, Cj-C^haloalkenyl or C^-Cfihaloalkynyl; 

RE is independently selected, at each occurrence from -0-Rs, -S-Rs, -C(0)Rs, -0C(0)Rs, -

aO)ORs, -N(RgRs'), -S(0)Rs, -S02Rs, -C(0)N(RsRs'), -N(Rs)C(0)Rs\ -

4l( Rs)C(0)N(RstRs"), -N(RS)S02RS', -S02N(RSRS<), -N(RS)S02N(RS'RS"), -

N(Rs)S(0)N(Rg'Rs"), -OS(0)-Rs, -OS(0)2~Rs, ~S(0)20Rs, -S(0)0Rs, -0C(0)0RS, -

N(Rs)C(0)0Rs\ -0C(0)N(RgRs'), -N(Rs)S(0)~Rs% -S(0)N(RsRs'), -P(0)(0Rs)2? or -

C(0)N(Rs)C(0)-Rs'; or Ci-Cgalkyl, C2-C6alkenyl or C2-C6alkynyl, each of which is 
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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-Cficarbocycle or 3- to 6-membered 

heterocycle, each of which is independently optionally substituted at each occurence 

with one or more substituents selected from halogen, hydroxy, mercapto, amino, Carboxy, 

nitro, oxo, phosphonoxy, phosphono, thioxo, formyl, cyano, Ci-C6allcyl, CVC^alkenyl, 

CrQalkynyl, CrCehaloalkyl, C2-C6haloalkenyl, Ca-Cghaloalkynyl, C(0)ORS, or -

N(RsRs'); 

RF is independently selected at each occurrence from Q-Cioalkyl, C/-C10alkenyl or C2-

Cioalkynyl, 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 RL; or -(RX-RYM-(RX-RY'), wherein Q is 

0, 1, 2, 3 or 4, and each Rx is independently O, S or xN(RB), wherein each Ry is 

independently CrCealkylene, C2-C6alkenylene or C2-Qalkynylene each of which is 

independently optionally substituted with one or more^ubstituents selected from halogen, 

hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxo, formyl 

or cyano, and wherein each RY' is independently Ci-Cgalkyl, C2-C6alkenyl or C2-

Cealkynyl each of which is independently/Optionally substituted with one or more 

substituents selected from halogen, hydroxy, mercapto, amino, carboxy, nitro, oxo, 

phosphonoxy, phosphono, thioxo, formyl or cyano; 

RL is independently selected at each adcurrence from halogen, nitro, oxo, phosphonoxy, 

phosphono, thioxo, cyano, -0-Rs/~S-Rs, -C(0)Rs, -0C(0)Rs, ~C(0)0Rs, -N(RsRs'), -

S(0)Rs, -S02RS, -C(0)N(Rs^s) or -N(Rs)C(0)Rs'; or C3~C6carbocycle or 3- to 6-

membered heterocycle, eacK of which is independently optionally substituted at each 

occurrence with one or/fnore substituents selected from halogen, hydroxy, mercapto, 

amino, carboxy, nitro/oxo. phosphonoxy, phosphono, thioxo, formyl, cyano, C,-C6alkyl, 

CrQalkenyl, C2-^alkynyl, CrC6haloalkyl, CrC6haloalkenyl or CrCfMloalkynyl; 

wherein two adjacent RL, 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; / 
Ls, Ls' and^Ls" are each independently selected at each occurrence from bond; or Cr 

Cgal^ylene, (VCgalkenylene or C2-C6alkyrtyle:rie, each of which is independently 

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

Rs/Rs' and Rs" are each independently selected at each occurrence from hydrogen; Cr 

/ Cgalkyl, C2-C6alkenyl or C2-C6alkynyl, 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, 

430 



WO 2012/051361 PCT/US2011/056045 

cyano, -O-Ci-Cealkyl, -O-C i -C6alky lene-O-Ci -Cealkyl, or 3- to 6-membered 

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

3- to 6-membered carbocycle or heterocycle in Rs, Rs' or Rs' is independently optionally 

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

hydroxy, mercapto, amino, carboxy, nitro, oxo, phosphonoxy, phosphono, thioxcVrorrnyl, 

cyano, CrCgalkyl, C2-C6alkenyl, C2-Ccalkynyl, Q-Qhaloalkyl, C2-C6haloall$^nyl or C2-

Cghaloalkynyl. 

22. The compound or salt according to claim 21, wherein X is 

substituted with one or more RA or RF, and X3 is N and is directly linked 

and is optionally 

-L3-D, wherein L-n L2 and 

L3 are bond, wherein D is •A/>~ , and each RN/IS independently RD, wherein J is C3-

C6carbocycle or 3- to 6-membered heterocycle and is substituted with a C3-C6carbocycle or 3- to 6-

membered heterocycle which is independently optionally substituted with one or more substituents 

selected from halogen, hydroxy, mercapto, amino/ carboxy, nitro, oxo, phosphonoxy, phosphono, 

thioxo, formyl, cyano, Cj-Cealkyl, C2-C6aUtenyLC2-C6alkynyl, CrCghaloalkyl, Q-Cghaloalkenyl, C2~ 

Cfehaloalkynyl, C(0)0Rs or -N(RsRs'). and J/is optionally substituted with one or more RA, wherein 

R2 and R5, taken together with the znxrnis to which they are attached, form which is 

optionally substituted with one o/more RAs wherein Kg and R,2, taken together with the atoms to 

which they are attached/form which is optionally substituted with one or more RA, 

wherein -T-RD" is -C(,0)-LY ~RD5; -C(0)0-LY-RD\ ~C(0)-LY'-NfRB)C(0)-Ls"~RD') -C(0;HLY'-

N(RB)C(0)0-LS"-/D\ ~N(RB)C(0)-LY!—N(RB)C(0)-LS,,-RD5) _N(RB)C(0)-LY'—N(RB)C(0)0-

LS"-RD", or -NplB)C(0)-LY'—N(RB)~LS''-RD\ and wherein LY' is each independently Ls\ 

13. Aprocess of making a compound of the invention, comprising a step described in one of the 

Schemed, 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 {(2^,3i?)-l-[(25)-2-{5-[(2i?)5i?)-l-{355-difluoro-4-[4-(4~fluorophenyl)piperidin~ 
yl]phenyl}-5-(6-fluoro-2-{(2»5)-l-[A7-(metlioxycarbonyI)-(9-methyl-L-threonyl]pyrroIidin-2-ylj-liy-
benzimidazol-5-yl)pyrrolidm-2-yl3-6-fluoro~l/f-benzimidazol-2~yl}pyrcolidm-l-yl]-3-rrietKoxy-l-
oxobutan-2-yl}carbamate, or a pharmaceutically acceptable salt thereof. 

16. A pharmaceutical composition comprising the compound of claim 15 or s^id salt. 
17. methyl ((25,)-I-[(25)-2-{5-[(2^,5-/?)»I"[3,5-difluoro-4-(4~phenyIpiperi^ln-l-yl)phenyI]-5-{2-
[(25)-l -{(25)-2-[(methoxycarbonyl)amino]-3-methylbutanoyI}pyirolidin-2^1]-l.ff-beriziinidazol-5-
yI}pyrrolidin-2-yl]-ltf-benzimidazol-2-yl}pyrrolidin-l-yl3-3-methyl-!-o^obutan-2-yl} carbamate, or a 
pharmaceutically acceptable salt thereof. / 

18. A pharmaceutical composition comprising the compou^c^daim 17 or said salt 
19. ' methyl {(2^3iO-l-[(2£)-2-{5-[(2i?,5i?)-l-{4-[4-(2,6^fluorophenyl)piperazin-I-yl]-3,5-
difluorophenyl}-5-(6-fhaoro-2-{(2£>l-[AKmethoxycarbowl)-0-methyl-L-threonyl]pyrrolidin-2-yl}-
lif-benzimidazol-5-yl)pyrrolidin-2-yl]-6-fhioro-li7-be^imidazol-2-yl}pyrrolidin-l-yl]-3-methoxy-l~ 
oxobutan-2-yl} carbamate, or a pharmaceutically acceptable salt thereof. 

20. A pharmaceutical composition comprising the compound of claim 19 or said salt. 
21. methyl {(25)-l-[(25)-2-{5-[(2^5^)4-(4-tert-butylphenyl)-5-{5-fluoro-2-[(21S)-l-{(2^-2-
[(methoxycarbonyl)amino]-3-methylbu^noyl}pyrrolidin-2~yl]-i/f-benzimidazol-6-yl}pyrrolidm-2-
yl]-6-fiuoro-lH-benzimidazol-2~yl}Dj^olidin-i-yl]-3-methy 1-1-oxobutan-2-yl}carbamate, or a 
pharmaceutically acceptable salt thereof. 

22. A pharmaceutical composition comprising the compound of claim 21 or said salt. 
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CLAIMS: 

1. Methyl {(253^)-^[r2^2-{5-[(2?,,5^1-{33-difmorc>-4-[4-(4-

fmorophenyI)piperidin-l-yIjphen.yI}-5<6-fmor&-2-{(2iS>I-[yv-(^ie:thoxyaarbonyI)-0-msthyl-L--

threonyl]pyrrolidin-2-yl}-liy-benz;kQida2oI-5-yl)pyiroiidiii-2-yI]-6-fluoro-lF-beiizimida20l-2-

yl}pyrrolidin-l-yi]-3-methoxy-l-oxobutaE-2-yl}carbamate 

{3,5-difluoro-4-[4~(4-fluorophenyl)piperidin-3-yl]phenyl;-5-(6~fiuoro-2-{(25)-l-[A-
(methox7carbonyi}-!9-methy]-L"threonyl]pyrrolidir>-2-yl}-L¥-benzimida2;ol-5-yl)pyrro]idin-2-yl}-
6-fmoro-l#-benzimidazo}-2-yl}pyrroiidin-l -yi]-3-methoxy-l -oxobutan-2-yI} 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. 

0 ^ ), or a pharmaceutically acceptable salt thereof. 

2. A pharmaceutical composition comprising methyl {(1S,3R}-1 -[(2S)-2-{5-[(2R,5R)-l -
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