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(57) ABSTRACT 

The embodiments provide compounds of the general formu 
las l-XIX, as Well as compositions, including pharmaceutical 
compositions, comprising a subject compound. The embodi 
ments further provide treatment methods, including methods 
of treating ?aviviral infection, including hepatitis C virus 
infection and methods of treating liver ?brosis, the methods 
generally involving administering to an individual in need 
thereof an effective amount of a subject compound or com 
position. 
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MACROCYCLIC COMPOUNDS AS 
INHIBITORS OF VIRAL REPLICATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. patent appli 
cation Ser. No. 11/093,884, ?led Mar. 29, 2005, Which is a 
continuation-in-part of US. patent application Ser. No. 
11/064,445, ?led Feb. 23, 2005, Which is a continuation of 
PCT/U S04/ 33970, ?led Oct. 13, 2004, Which claims priority 
under 35 USC §1 19(e) to US. Provisional Application No. 
60/511,541, ?led Oct. 14, 2003 and US. Provisional Appli 
cation No. 60/612,460, ?led Sep. 22, 2004; US. patent appli 
cation Ser. No. 11/093,884 also claims priority to US. Pro 
visional Application No. 60/612,381, ?led Sep. 22, 2004; 
US. Provisional Application No. 60/562,418, ?led Apr. 14, 
2004; and US. Provisional Application No. 60/558,161, ?led 
Mar. 30, 2004; all of Which are incorporated herein by refer 
ence in their entireties. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to compounds, pro 
cesses for their syntheses, pharmaceutical compositions, and 
methods for the treatment of ?aviviral infections, such as 
hepatitis C virus (HCV) infection. In particular, the present 
invention provides novel peptide analogs, pharmaceutical 
compositions containing such analogs and methods for using 
these analogs in the treatment of ?aviviral infection. 
[0004] 2. Description of the Related Art 
[0005] Hepatitis C virus (HCV) infection is the most com 
mon chronic blood borne infection in the United States. 
Although the numbers of neW infections have declined, the 
burden of chronic infection is substantial, With Centers for 
Disease Control estimates of 3.9 million (1.8%) infected per 
sons in the United States. Chronic liver disease is the tenth 
leading cause of death among adults in the United States, and 
accounts for approximately 25,000 deaths annually, or 
approximately 1% of all deaths. Studies indicate that 40% of 
chronic liver disease is HCV-related, resulting in an estimated 
8,000-10,000 deaths each year. HCV-associated end-stage 
liver disease is the most frequent indication for liver trans 
plantation among adults. 
[0006] Antiviral therapy of chronic hepatitis C has evolved 
rapidly over the last decade, With signi?cant improvements 
seen in the e?icacy of treatment. Nevertheless, even With 
combination therapy using pegylated IFN-ot plus ribavirin, 
40% to 50% of patients fail therapies, i.e., are nonresponders 
or relap sers. These patients currently have no effective thera 
peutic alternative. In particular, patients Who have advanced 
?brosis or cirrhosis on liver biopsy are at signi?cant risk of 
developing complications of advanced liver disease, includ 
ing ascites, jaundice, variceal bleeding, encephalopathy, and 
progressive liver failure, as Well as a markedly increased risk 
of hepatocellular carcinoma. 
[0007] The high prevalence of chronic HCV infection has 
important public health implications for the future burden of 
chronic liver disease in the United States. Data derived from 
the National Health and Nutrition Examination Survey 
(NHANES III) indicate that a large increase in the rate of neW 
HCV infections occurred from the late 1960s to the early 
1980s, particularly among persons betWeen 20 to 40 years of 
age. It is estimated that the number of persons With long 
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standing HCV infection of 20 years or longer could more than 
quadruple from 1990 to 2015, from 750,000 to over 3 million. 
The proportional increase in persons infected for 30 or 40 
years Would be even greater. Since the risk of HCV-related 
chronic liver disease is related to the duration of infection, 
With the risk of cirrhosis progressively increasing for persons 
infected for longer than 20 years, this increase in the number 
of persons With long-standing HCV infection could result in 
a substantial increase in cirrhosis-related morbidity and mor 
tality among patients infected betWeen the years of 1965 
1 985. 
[0008] HCV is an enveloped positive strand RNA virus in 
the Flaviviridae family. The single strand HCV RNA genome 
is approximately 9500 nucleotides in length and has a single 
open reading frame (ORF) encoding a single large polypro 
tein of about 3000 amino acids. In infected cells, this polypro 
tein is cleaved at multiple sites by cellular and viral proteases 
to produce the structural and non-structural (NS) proteins of 
the virus. In the case of HCV, the generation of mature non 
structural proteins (NS2, NS3, NS4, NS4A, NS4B, NS5A, 
and NS5B) is effected by tWo viral proteases. The ?rst viral 
protease cleaves at the NS2-NS3 junction of the polyprotein. 
The second viral protease is serine protease contained Within 
the N-terminal region of NS3 (herein referred to as “NS3 
protease”). NS3 protease mediates all of the subsequent 
cleavage events at sites doWnstream relative to the position of 
NS3 in the polyprotein (i.e., sites located betWeen the C-ter 
minus of NS3 and the C-terminus of the polyprotein). NS3 
protease exhibits activity both in cis, at the NS3-NS4 cleav 
age site, and in trans, for the remaining NS4A-NS4B, NS4B 
NS5A, and NS5A-NS5B sites. The NS4A protein is believed 
to serve multiple functions, acting as a cofactor for the NS3 
protease and possibly assisting in the membrane localiZation 
of NS3 and other viral replicase components. Apparently, the 
formation of the complex betWeen NS3 and NS4A is neces 
sary for NS3-mediated processing events and enhances pro 
teolytic ef?ciency at all sites recogniZed by NS3. The NS3 
protease also exhibits nucleoside triphosphatase and RNA 
helicase activities. NS5B is an RNA-dependent RNA poly 
merase involved in the replication of HCV RNA. 
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SUMMARY OF THE INVENTION 

[0010] The embodiments provide a compound having the 
Formula I: 

[0011] 
[0012] 

Wherein: 
Q is a core ring selected from: 
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[0013] Wherein the core ring can be unsubstituted or sub 
stituted With halo, cyano, nitro, hydroxy, Cl_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C1_6 alkyl, substituted C1_6 alkyl, C1_6 
alkoxy, substituted C l_6 alkoxy, C6 0, 1O aryl, pyridyl, pyrim 
idyl, thienyl, furanyl, thiaZolyl, oxaZolyl, phenoxy, thiophe 
noxy, sulphonamido, urea, thiourea, amido, keto, carboxyl, 
carbamyl, sulphide, sulphoxide, sulphone, amino, 
alkoxyamino, alkyoxyheterocyclyl, alkylamino, alkylcar 
boxy, carbonyl, spirocyclic cyclopropyl, spirocyclic cyclobu 
tyl, spirocyclic cyclopentyl, or spirocyclic cyclohexyl, 
[0014] or Q is R1-R2, wherein R1 is C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, phenyl, pyridine, pyraZine, 
pyrimidine, pyridaZine, pyrrole, furan, thiophene, thiaZole, 
oXaZole, imidaZole, isoxaZole, pyraZole, isothiaZole, naph 
thyl, quinoline, isoquinoline, quinoxaline, benZothiaZole, 
benZothiophene, benZofuran, indole, or benZimidaZole, each 
optionally substituted With up to three NR6R7, halo, cyano, 
nitro, hydroxy, Cl_6 alkyl, C3_7 cycloalkyl, C4_l0 alkylcy 
cloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxyl-Cl_6 alkyl, or 
Cl_6 alkyl optionally substituted With up to 5 ?uoro, Cl_6 
alkoxy optionally substituted With up to 5 ?uoro; and R2 is H, 
phenyl, pyridine, pyraZine, pyrimidine, pyridaZine, pyrrole, 
furan, thiophene, thiaZole, oXaZole, imidaZole, isoXaZole, 
pyraZole, isothiaZole, naphthyl, quinoline, isoquinoline, qui 
noxaline, benZothiaZole, benZothiophene, benZofuran, 
indole, or benZimidaZole, each optionally substituted With up 
to three NR6R7, halo, cyano, nitro, hydroxy, Cl_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; 
[0015] R4 is H, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, phenyl, or benZyl, said phenyl or benZyl optionally 
substituted by up to three halo, cyano, nitro, hydroxy, C1_6 
alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, 
C1_6 alkoxy, hydroxyl-Cl_6 alkyl, C1_6 alkyl optionally sub 
stituted With up to 5 ?uoro, or C l_6 alkoxy optionally substi 
tuted With up to 5 ?uoro; 

[0017] R6 and R7 are each independently H, C 16 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, or phenyl, said phenyl 
optionally substituted by up to three halo, cyano, nitro, 
hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, 
C2_6 alkenyl, hydroxy-Cl_6 alkyl, C1_6 alkyl optionally sub 
stituted With up to 5 ?uoro, or C l_6 alkoxy optionally substi 
tuted With up to 5 ?uoro; or R6 and R7 are taken together With 
the nitrogen to Which they are attached to form indolinyl, 
pyrrolidinyl, piperidinyl, piperaZinyl, or morpholinyl; 
[0018] R8 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, or 
phenyl; or R8 is C6 0, 1O aryl Which is optionally substituted by 
up to three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C 16 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; or R8 is C l_6 alkyl optionally substituted With up to 5 
?uoro groups; or R8 is a tetrahydrofuran ring linked through 
the C3 or C4 position of the tetrahydrofuran ring; or R8 is a 
tetrahydropyranyl ring linked through the C4 position of the 
tetrahydropyranyl ring; 
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[0019] Y is a sulfonimide of the formula iC(O)NHS(O) 
2R9, Where R9 is C1_6 alkyl, C3_7 cycloalkyl, or C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, Cl_6 alkoxy, or 
phenyl, or R9 is NRlaRlb or R9 is C6 0, 1O aryl Which is 
optionally substituted by up to three halo, cyano, nitro, 
hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, 
C2_6 alkenyl, C1_6 alkoxy, hydroxy-Cl_6 alkyl, or C1_6 alkyl 
optionally substituted With up to 5 ?uoro, C l_6 alkoxy option 
ally substituted With up to 5 ?uoro; or R9 is a C1_6 alkyl 
optionally substituted With up to 5 ?uoro groups, NR6R7, 
NRlaRlb, or (CO)OH, or R9 is a heteroaromatic ring option 
ally substituted up to tWo times With halo, cyano, nitro, 
hydroxyl, or C1_6 alkoxy; orY is a carboxylic acid or phar 
maceutically acceptable salt, solVate, or prodrug thereof; 
[0020] Wherein R1“ and R11’ are each independently H, Cl_6 
alkyl, C3_7 cycloalkyl, or C4_1O alkylcycloalkyl, Which are all 
optionally substituted from one to three times With halo, 
cyano, nitro, C1_6 alkoxy, amido, or phenyl, 
[0021] or R1“ and Rlb are each independently H and C6 0, 1O 
aryl Which is optionally substituted by up to three halo, cyano, 
nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy-Cl_6 alkyl, C1_6 
alkyl optionally substituted With up to 5 ?uoro, or C1_6 alkoxy 
optionally substituted With up to 5 ?uoro, 
[0022] or R1“ and Rlb are each independently H, hetero 
cycle, Which is a ?Ve-, siX-, or seVen-membered, saturated or 
unsaturated heterocyclic molecule, containing from one to 
four heteroatoms selected from the group consisting of nitro 
gen, oxygen, and sulfur, 
[0023] or NRlaRlb is a three- to siX-membered alkyl cyclic 
secondary amine, Which optionally has one to three hetero 
atoms incorporated in the ring, and Which is optionally sub 
stituted from one to three times With halo, cyano, nitro, C 16 
alkoxy, amido, or phenyl, 
[0024] or NRlaRlb is a heteroaryl selected from the group 
consisting of: 

[0025] wherein R“ is H, halo, C1_6 alkyl, C3_6 cycloalkyl, 
C l_6 alkoxy, C3_6 cycloalkoxy, N02, N(Rld)2, NH(CO)Rld, or 
NH(CO)NHR1d, Wherein each R1d is independently H, C1_6 
alkyl, or C3_6 cycloalkyl, 
[0026] or R1” is NH(CO)OR1e, Wherein R18 is Cl_6 alkyl or 
C3_6 cycloalkyl; 
[0027] p:0 or 1; 
[0028] V is selected from O, S, or NH; 
[0029] WhenV is O or S, W is selected from 0, NR“, or 
CRl5 ; WhenV is NH, W is selected from NRl5 or CR15,Where 
R15 is H, Cl_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, or 
C1_6 alkyl optionally substituted With up to 5 ?uoro; 
[0030] the dashed lines represent an optional double bond; 
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[0031] R21 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, C1_6 
alkyl optionally substituted With up to 5 ?uoro, or phenyl; or 
R21 is C6 0, 1O aryl Which is optionally substituted by up to 
three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, 
C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy 
C1_6 alkyl, or C1_6 alkyl optionally substituted With up to 5 
?uoro, C1_6 alkoxy optionally substituted With up to 5 ?uoro; 
or R21 is pyridyl, pyrimidyl, pyraZinyl, thienyl, furanyl, thia 
Zolyl, oXaZolyl, phenoxy, or thiophenoxy; and 
[0032] R22 is C1_6 alkyl, C3_7 cycloalkyl, or C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkyl 
optionally substituted With up to 5 ?uoro, or phenyl. 
[0033] The embodiments provide a compound having the 
Formula II, III, or IV: 

111 
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hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; and 
[0079] i) the dashed line represents an optional double 
bond. 
[0080] The embodiments provide a compound having the 
Formula XVIII: 

XVIII 

[0081] 
[0082] a) R1 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, phenyl, pyridine, pyraZine, pyrimidine, pyridaZine, 
pyrrole, furan, thiophene, thiaZole, oXaZole, imidaZole, isox 
aZole, pyraZole, isothiaZole, naphthyl, quinoline, isoquino 
line, quinoxaline, benZothiaZole, benZothiophene, benZofu 
ran, indole, or benZimidaZole, each optionally substituted 
With up to three NR5R6, halo, cyano, nitro, hydroxy, C1_6 
alkyl, C3_7 cycloalkyl, C4_l0 alkylcycloalkyl, C2_6 alkenyl, 
C1_6 alkoxy, hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substi 
tuted With up to 5 ?uoro, or C1_6 alkoxy optionally substituted 
With up to 5 ?uoro; 
[0083] b) R2 is H, phenyl, pyridine, pyraZine, pyrimidine, 
pyridaZine, pyrrole, furan, thiophene, thiaZole, oXaZole, imi 
daZole, isoXaZole, pyraZole, isothiaZole, naphthyl, quinoline, 
isoquinoline, quinoxaline, benZothiaZole, benZothiophene, 
benZofuran, indole, or benZimidaZole, each optionally sub 
stituted With up to three NR5R6, halo, cyano, nitro, hydroxy, 
C1_6 alkyl, C3_7 cycloalkyl, C4_l0 alkylcycloalkyl, C2_6 alk 
enyl, C1_6 alkoxy, hydroxyl-Cl_6 alkyl, C1_6 alkyl optionally 
substituted With up to 5 ?uoro, or C1_6 alkoxy optionally 
substituted With up to 5 ?uoro; 
[0084] c) R3 is H, Cl_6 alkyl, C3_7 cycloalkyl, C4_1O alkyl 
cycloalkyl or phenyl, said phenyl optionally substituted by up 
to three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C l_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; 

[0086] e) R5 and R6 are each independently H, Cl_6 alkyl, 
C3_7 cycloalkyl, C4_1O alkylcycloalkyl or phenyl, said phenyl 
optionally substituted by up to three halo, cyano, nitro, 
hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, 
C2_6 alkenyl, hydroxy-Cl_6 alkyl, or C1_6 alkyl optionally sub 

Wherein 
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stituted With up to 5 ?uoro, C1_6 alkoxy optionally substituted 
With up to 5 ?uoro; or R5 and R6 are taken together With the 
nitrogen to Which they are attached to form indolinyl, pyrro 
lidinyl, piperidinyl, piperaZinyl, or morpholinyl; 
[0087] f) R7 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, or 
phenyl; or R7 is C6 0, 1O aryl Which is optionally substituted by 
up to three halo, cyano, nitro, hydroxy, Cl_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C 16 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; 
[0088] g) R8 is Cl_3 alkyl, C3_4 cycloalkyl, or phenyl Which 
is optionally substituted by up to tWo halo, cyano, hydroxy, 
Cl_3 alkyl, or Cl_3 alkoxy; and 
[0089] h) the dashed line represents an optional double 
bond; 
[0090] or a pharmaceutically acceptable salt thereof. 
[0091] The embodiments provide a compound of the for 
mula: 

P2 
L/ 

[0092] 
[0093] a) Z is a group con?gured to hydrogen bond to an 
NS3 protease His57 imidaZole moiety and to hydrogen bond 
to a NS3 protease Glyl37 nitrogen atom; 
[0094] b) P1‘ is a group con?gured to form a non-polar 
interaction With at least one NS3 protease Sl' pocket moiety 
selected from the group consisting of Lysl36, Glyl37, 
Serl39, His57, Gly58, Gln4l, Ser42, and Phe43; 
[0095] c) L is a linker group consisting of from 1 to 5 atoms 
selected from the group consisting of carbon, oxygen, nitro 
gen, hydrogen, and sulfur; 
[0096] d) P2 is selected from the group consisting of unsub 
stituted aryl, substituted aryl, unsubstituted heteroaryl, sub 
stituted heteroaryl, unsubstituted heterocyclic and substituted 
heterocyclic; P2 being positioned by L to form a non-polar 
interaction With at least one NS3 protease S2 pocket moiety 
selected from the group consisting of His57, Argl55, Val78, 
Asp79, Gln80 and Asp8 1; 

wherein: 

[0097] e) the dashed line represents an optional double 
bond; 
[0098] f) R5 is selected from the group consisting of H, 

[0099] g) R6 and R7 are each independently H, Cl_6 alkyl, 
C3_7 cycloalkyl, C4_1O alkylcycloalkyl or phenyl, said phenyl 
optionally substituted by up to three halo, cyano, nitro, 
hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, 
C2_6 alkenyl, hydroxy-Cl_6 alkyl, C1_6 alkyl optionally sub 
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stituted With up to 5 ?uoro, C1_6 alkoxy optionally substituted 
With up to 5 ?uoro; or R6 and R7 are taken together With the 
nitrogen to Which they are attached to form indolinyl, pyrro 
lidinyl, piperidinyl, piperaZinyl, or morpholinyl; and 
[0100] h) R8 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, or 
phenyl; or R8 is C6 0, 1O aryl Which is optionally substituted by 
up to three halo, cyano, nitro, hydroxy, Cl_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C l_6 alkyl optionally substituted With up 
to 5 ?uoro, C1_6 alkoxy optionally substituted With up to 5 
?uoro; or R8 is Cl_6 alkyl optionally substituted With up to 5 
?uoro groups; or R8 is a tetrahydrofuran ring linked through 
the C3 or C4 position of the tetrahydrofuran ring; or R8 is a 
tetrahydropyranyl ring linked through the C4 position of the 
tetrahydropyranyl ring. 
[0101] The embodiments provide a compound having the 
formula: 

10 11 

[0102] Wherein: 
[0103] R4 is H, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, phenyl, or benZyl, said phenyl or benZyl optionally 
substituted by up to three halo, cyano, nitro, hydroxy, C1_6 
alkyl, C3_7 cycloalkyl, C4_l0 alkylcycloalkyl, C2_6 alkenyl, 
C1_6 alkoxy, hydroxyl-Cl_6 alkyl, C1_6 alkyl optionally sub 
stituted With up to 5 ?uoro, or C1_6 alkoxy optionally substi 
tuted With up to 5 ?uoro; 

[0105] R6 and R7 are each independently H, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, or phenyl, said phenyl 
optionally substituted by up to three halo, cyano, nitro, 
hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, 
C2_6 alkenyl, hydroxy-Cl_6 alkyl, Cl_6 alkyl optionally sub 
stituted With up to 5 ?uoro, or C1_6 alkoxy optionally substi 
tuted With up to 5 ?uoro; or R6 and R7 are taken together With 
the nitrogen to Which they are attached to form indolinyl, 
pyrrolidinyl, piperidinyl, piperaZinyl, or morpholinyl; 
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[0106] R8 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, or 
phenyl; or R8 is C6 0, 1O aryl Which is optionally substituted by 
up to three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, Cl_6 alkoxy, 
hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; or R8 is C l_6 alkyl optionally substituted With up to 5 
?uoro groups; or R8 is a tetrahydrofuran ring linked through 
the C3 or C4 position of the tetrahydrofuran ring; or R8 is a 
tetrahydropyranyl ring linked through the C4 position of the 
tetrahydropyranyl ring; 
[0107] Y is a sulfonimide of the formula 4C(O)NHS(O) 
2R9, Where R9 is C l_3 alkyl, C3_7 cycloalkyl, or phenyl Which 
is optionally substituted by up to tWo halo, cyano, nitro, 
hydroxy, Cl_3 alkyl, C3_7 cycloalkyl, or Cl_3 alkoxy, orY is a 
carboxylic acid 
[0108] V is selected from OH, SH, or NH2; 
[0109] the dashed line represents an optional double bond; 
[0110] R21 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, C 1 _6 
alkyl optionally substituted With up to 5 ?uoro, or phenyl; or 
R21 is C6 0, 1O aryl Which is optionally substituted by up to 
three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, 
C4_1O alkylcycloalkyl, C2_6 alkenyl, Cl_6 alkoxy, hydroxy 
C1_6 alkyl, C1_6 alkyl optionally substituted With up to 5 
?uoro, C l_6 alkoxy optionally substituted With up to 5 ?uoro; 
or R21 is pyridyl, pyrimidyl, pyraZinyl, thienyl, furanyl, thia 
Zolyl, oXaZolyl, phenoxy, or thiophenoxy; and 
[0111] R22 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkyl 
optionally substituted With up to 5 ?uoro, or phenyl. 
[0112] The embodiments provide a compound having the 
formula: 

Q 

V:< 
W 

O N 

Q/NH 1 \\\\Y O A 
R4N5N“ 8 l2 ”— 

10 11 

[0113] Wherein: 
[0114] Q is a core ring selected from: 

/1@’ / 
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-continued 

/N 

[0115] wherein the core ring can be unsubstituted or sub 
stituted H, halo, cyano, nitro, hydroxy, Cl_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, Cl_6 alkyl, substituted Cl_6 alkyl, Cl_6 
alkoxy, substituted C1_6 alkoxy, C6 0, 1O aryl, pyridyl, pyrim 
idyl, thienyl, furanyl, thiaZolyl, oXaZolyl, phenoxy, thiophe 
noxy, sulphonamido, urea, thiourea, amido, keto, carboxyl, 
carbamyl, sulphide, sulphoxide, sulphone, amino, 
alkoxyamino, alkyoxyheterocyclyl, alkylamino, alkylcar 
boxy, carbonyl, spirocyclic cyclopropyl, spirocyclic cyclobu 
tyl, spirocyclic cyclopentyl, or spirocyclic cyclohexyl, 
[0116] or Q is Rl-R2, wherein R1 is Cl_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, phenyl, pyridine, pyraZine, 
pyrimidine, pyridaZine, pyrrole, furan, thiophene, thiaZole, 
oXaZole, imidaZole, isoXaZole, pyraZole, isothiaZole, naph 
thyl, quinoline, isoquinoline, quinoxaline, benZothiaZole, 
benZothiophene, benZofuran, indole, benZimidaZole, each 
optionally substituted With up to three NR6R7, halo, cyano, 
nitro, hydroxy, Cl_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxyl-Cl_6 alkyl, C1_6 
alkyl optionally substituted With up to 5 ?uoro, or C 16 alkoxy 
optionally substituted With up to 5 ?uoro; and R2 is H, phenyl, 
pyridine, pyraZine, pyrimidine, pyridaZine, pyrrole, furan, 
thiophene, thiaZole, oXaZole, imidaZole, isoXaZole, pyraZole, 
isothiaZole, naphthyl, quinoline, isoquinoline, quinoxaline, 
benZothiaZole, benZothiophene, benZofuran, indole, benZ 
imidaZole, each optionally substituted With up to three 
NR6R7, halo, cyano, nitro, hydroxy, Cl_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; 
[0117] R4 is H, Cl_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, phenyl, or benZyl, said phenyl or benZyl optionally 
substituted by up to three halo, cyano, nitro, hydroxy, C1_6 
alkyl, C3_7 cycloalkyl, C4_l0 alkylcycloalkyl, C2_6 alkenyl, 
C1_6 alkoxy, hydroxyl-Cl_6 alkyl, C1_6 alkyl optionally sub 
stituted With up to 5 ?uoro, or C 16 alkoxy optionally substi 
tuted With up to 5 ?uoro; 

[0119] R6 and R7 are each independently H, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, or phenyl, said phenyl 
optionally substituted by up to three halo, cyano, nitro, 
hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, 
C2_6 alkenyl, hydroxy-Cl_6 alkyl, Cl_6 alkyl optionally sub 
stituted With up to 5 ?uoro, or C1_6 alkoxy optionally substi 
tuted With up to 5 ?uoro; or R6 and R7 are taken together With 
the nitrogen to Which they are attached to form indolinyl, 
pyrrolidinyl, piperidinyl, piperaZinyl, or morpholinyl; 
[0120] R8 is Cl_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, Cl_6 alkoxy, or 
phenyl; or R8 is C6 0, 1O aryl Which is optionally substituted by 
up to three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substituted With up 
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to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; or R8 is C1_6 alkyl optionally substituted With up to 5 
?uoro groups; or R8 is a tetrahydrofuran ring linked through 
the C3 or C4 position of the tetrahydrofuran ring; or R8 is a 
tetrahydropyranyl ring linked through the C4 position of the 
tetrahydropyranyl ring; 
[0121] Y is COOR9, Wherein R9 is C1_6 alkyl; orY is a 
sulfonimide of the formula 4C(O)NHS(O)2R9, Where R9 is 
Cl_3 alkyl, C3_7 cycloalkyl, or phenyl Which is optionally 
substituted by up to tWo halo, cyano, nitro, hydroxy, C1_3 
alkyl, C3_7 cycloalkyl, or C l_3 alkoxy, orY is a carboxylic acid 
[0122] V andW are each individually selected from O, S, or 
NH; 
[0123] the dashed line represents an optional double bond; 
[0124] R21 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, C1_6 
alkyl optionally substituted With up to 5 ?uoro, or phenyl; or 
R21 is C6 0, 1O aryl Which is optionally substituted by up to 
three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, 
C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy 
C1_6 alkyl, C1_6 alkyl optionally substituted With up to 5 
?uoro, C l_6 alkoxy optionally substituted With up to 5 ?uoro; 
or R21 is pyridyl, pyrimidyl, pyraZinyl, thienyl, furanyl, thia 
Zolyl, oXaZolyl, phenoxy, or thiophenoxy; and 
[0125] R22 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkyl 
optionally substituted With up to 5 ?uoro, or phenyl. 
[0126] The embodiments provide pharmaceutical compo 
sitions comprising preferred compounds and pharmaceuti 
cally acceptable carriers. 
[0127] The embodiments provide a method of treating a 
hepatitis C virus infection in an individual, the method com 
prising administering to the individual an effective amount of 
the preferred compounds. 
[0128] The embodiments provide a method of treating liver 
?brosis in an individual, the method comprising administer 
ing to the individual an effective amount of the preferred 
compounds. 
[0129] The embodiments provide a method of increasing 
liver function in an individual having a hepatitis C virus 
infection, the method comprising administering to the indi 
vidual an effective amount of the preferred compounds. 
[0130] The chemical formulas representing the compounds 
described herein also represent pharmaceutically acceptable 
salts, solvates, esters, and prodrug derivatives thereof. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

De?nitions 

[0131] As used herein, the term “hepatic ?brosis,” used 
interchangeably herein With “liver ?brosis,” refers to the 
groWth of scar tissue in the liver that may occur in the context 
of a chronic hepatitis infection. 
[0132] The terms “individual,” “host,” “subject,” and 
“patient” are used interchangeably herein, and refer to a 
mammal, including, but not limited to, primates, including 
simians and humans. 
[0133] As used herein, the term “liver function” refers to a 
normal function of the liver, including, but not limited to, a 
synthetic function, including, but not limited to, synthesis of 
proteins such as serum proteins (e.g., albumin, clotting fac 



US 2009/0105471 A1 

tors, alkaline phosphatase, aminotransferases (e.g., alanine 
transaminase, aspartate transaminase), 5'-nucleosidase, 
y-glutaminyltranspeptidase, etc.), synthesis of bilirubin, syn 
thesis of cholesterol, and synthesis of bile acids; a liver meta 
bolic function, including, but not limited to, carbohydrate 
metabolism, amino acid and ammonia metabolism, hormone 
metabolism, and lipid metabolism; detoxi?cation of exog 
enous drugs; a hemodynamic function, including splanchnic 
and portal hemodynamics; and the like. 
[0134] As used herein, the terms “HCV NS3 protease 
inhibitor” and “NS3 protease inhibitor” refer to any agent that 
inhibits the protease activity of HCV NS3/NS4A complex. 
Unless speci?cally stated otherWise, the term “NS3 inhibitor” 
is used interchangeably With the terms “HCV NS3 protease 
inhibitor” and “NS3 protease inhibitor.” 
[0135] As used herein, the term “polyol” or “poly-ol” 
denotes a hydrocarbon including at least tWo hydroxyls 
bonded to carbon atoms, and includes sugars (reducing and 
nonreducing sugars), sugar alcohols and sugar acids. Polyols 
may include other functional groups. Examples of polyols 
include sugar alcohols such as mannitol and trehalose, and 
polyethers. A “reducing sugar” is one Which contains a hemi 
acetal group that can reduce metal ions or react covalently 
With lysine and other amino groups in proteins and a “nonre 
ducing sugar” is one Which does not have these properties of 
a reducing sugar. Examples of reducing sugars are fructose, 
mannose, maltose, lactose, arabinose, xylose, ribose, rham 
nose, galactose and glucose. Nonreducing sugars include 
sucrose, trehalose, sorbose, meleZitose and raf?nose. Manni 
tol, xylitol, erythritol, threitol, sorbitol and glycerol are 
examples of sugar alcohols. As to sugar acids, these include 
L-gluconate and metallic salts thereof. 
[0136] The term “polyether” as used herein denotes a 
hydrocarbon containing at least three ether bonds. Polyethers 
may include other functional groups. Polyethers include 
polyethylene glycol (PEG). 
[0137] The term “sustained viral response” (SVR; also 
referred to as a “sustained response” or a “durable response”), 
as used herein, refers to the response of an individual to a 
treatment regimen for HCV infection, in terms of serum HCV 
titer. Generally, a “sustained viral response” refers to no 
detectable HCV RNA (e.g., less than about 500, less than 
about 200, or less than about 100 genome copies per milliliter 
serum) found in the patient’s serum for a period of at least 
about one month, at least about tWo months, at least about 
three months, at least about four months, at least about ?ve 
months, or at least about six months folloWing cessation of 
treatment. 

[0138] “Treatment failure patients” as used herein gener 
ally refers to HCV-infected patients Who failed to respond to 
previous therapy for HCV (referred to as “non-responders”) 
or Who initially responded to previous therapy, but in Whom 
the therapeutic response Was not maintained (referred to as 
“relapsers”). The previous therapy generally may include 
treatment With IFN-ot monotherapy or IFN-ot combination 
therapy, Where the combination therapy may include admin 
istration of IFN-ot and an antiviral agent such as ribavirin. 

[0139] As used herein, the terms “treatment, treating,” 
and the like, refer to obtaining a desired pharmacologic and/ 
or physiologic effect. The effect may be prophylactic in terms 
of completely or partially preventing a disease or symptom 
thereof and/or may be therapeutic in terms of a partial or 
complete cure for a disease and/or adverse affect attributable 
to the disease. “Treatment,” as used herein, covers any treat 
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ment of a disease in a mammal, particularly in a human, and 
includes: (a) preventing the disease from occurring in a sub 
ject Which may be predisposed to the disease but has not yet 
been diagnosed as having it; (b) inhibiting the disease, i.e., 
arresting its development; and (c) relieving the disease, i.e., 
causing regression of the disease. 
[0140] The terms “individual,” “host,” “subject,” and 
“patient” are used interchangeably herein, and refer to a 
mammal, including, but not limited to, murines, simians, 
humans, mammalian farm animals, mammalian sport ani 
mals, and mammalian pets. 
[0141] As used herein, the term “pirfenidone” refers to 
5-methyl-l-phenyl-2-(lH)-pyridone. As used herein, the 
term “pirfenidone analog” refers to any compound of For 
mula I, IIA or IIB in the section entitled “Pirfenidone and 
Analogs Thereof’ beloW. A “speci?c pirfenidone analog,” 
and all grammatical variants thereof, refers to, and is limited 
to, each and every pirfenidone analog shoWn in Table l in the 
section entitled “Pirfenidone and Analogs Thereof’ beloW. 
[0142] As used herein, the term “a Type I interferon recep 
tor agonist” refers to any naturally occurring or non-naturally 
occurring ligand of human Type I interferon receptor, Which 
binds to and causes signal transduction via the receptor. Type 
I interferon receptor agonists include interferons, including 
naturally-occurring interferons, modi?ed interferons, syn 
thetic interferons, pegylated interferons, fusion proteins com 
prising an interferon and a heterologous protein, shuf?ed 
interferons; antibody speci?c for an interferon receptor; non 
peptide chemical agonists; and the like. 
[0143] As used herein, the term “Type II interferon receptor 
agonist” refers to any naturally occurring or non-naturally 
occurring ligand of human Type II interferon receptor that 
binds to and causes signal transduction via the receptor. Type 
II interferon receptor agonists include native human inter 
feron-y, recombinant IFN-y species, glycosylated IFN-y spe 
cies, pegylated IFN-y species, modi?ed or variant IFN-y spe 
cies, IFN-y fusion proteins, antibody agonists speci?c for the 
receptor, non-peptide agonists, and the like. 
[0144] As used herein, the term “a Type III interferon 
receptor agonist” refers to any naturally occurring or non 
naturally occurring ligand of humanIL-28 receptor 0t (“IL 
28R”), the amino acid sequence of Which is described by 
Sheppard, et al., infra., that binds to and causes signal trans 
duction via the receptor. 
[0145] As used herein, the term “interferon receptor ago 
nist” refers to any Type I interferon receptor agonist, Type II 
interferon receptor agonist, or Type III interferon receptor 
agonist. 
[0146] The term “dosing event” as used herein refers to 
administration of an antiviral agent to a patient in need 
thereof, Which event may encompass one or more releases of 
an antiviral agent from a drug dispensing device. Thus, the 
term “dosing event,” as used herein, includes, but is not lim 
ited to, installation of a continuous delivery device (e.g., a 
pump or other controlled release injectible system); and a 
single subcutaneous injection folloWed by installation of a 
continuous delivery system. 
[0147] “Continuous delivery” as used herein (e.g., in the 
context of “continuous delivery of a substance to a tissue”) is 
meant to refer to movement of drug to a delivery site, e. g., into 
a tissue in a fashion that provides for delivery of a desired 
amount of substance into the tissue over a selected period of 
time, Where about the same quantity of drug is received by the 
patient each minute during the selected period of time. 
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[0148] “Controlled release” as used herein (e. g., in the con 
text of “controlled drug release”) is meant to encompass 
release of substance (e.g., a Type I or Type III interferon 
receptor agonist, e. g., IFN-ot) at a selected or otherwise con 
trollable rate, interval, and/or amount, Which is not substan 
tially in?uenced by the environment of use. “Controlled 
release” thus encompasses, but is not necessarily limited to, 
substantially continuous delivery, and patterned delivery 
(e. g., intermittent delivery over a period of time that is inter 
rupted by regular or irregular time intervals). 
[0149] “Patterned” or “temporal” as used in the context of 
drug delivery is meant to encompass delivery of drug in a 
pattern, generally a substantially regular pattern, over a pre 
selected period of time (e.g., other than a period associated 
With, for example a bolus injection). “Pattemed” or “tempo 
ral” drug delivery is meant to encompass delivery of drug at 
an increasing, decreasing, substantially constant, or pulsatile, 
rate or range of rates (e.g., amount of drug per unit time, or 
volume of drug formulation for a unit time), and further 
encompasses delivery that is continuous or substantially con 
tinuous, or chronic. 
[0150] The term “controlled drug delivery device” is meant 
to encompass any device Wherein the release (e.g., rate, tim 
ing of release) of a drug or other desired substance contained 
therein is controlled by or determined by the device itself and 
not substantially in?uenced by the environment of use, or 
releasing at a rate that is reproducible Within the environment 
of use. 

[0151] By “substantially continuous” as used in, for 
example, the context of “substantially continuous infusion” 
or “substantially continuous delivery” is meant to refer to 
delivery of drug in a manner that is substantially uninter 
rupted for a pre-selected period of drug delivery, Where the 
quantity of drug received by the patient during any 8 hour 
interval in the pre- selected period never falls to Zero. Further 
more, “substantially continuous” drug delivery may also 
encompass delivery of drug at a substantially constant, pre 
selected rate or range of rates (e.g., amount of drug per unit 
time, or volume of drug formulation for a unit time) that is 
substantially uninterrupted for a pre-selected period of drug 
delivery. 
[0152] By “substantially steady state” as used in the context 
of a biological parameter that may vary as a function of time, 
it is meant that the biological parameter exhibits a substan 
tially constant value over a time course, such that the area 
under the curve de?ned by the value of the biological param 
eter as a function of time for any 8 hour period during the time 
course (AUC8 hr) is no more than about 20% above or about 
20% beloW, and preferably no more than about 15% above or 
about 15% beloW, and more preferably no more than about 
10% above or about 10% beloW, the average area under the 
curve of the biological parameter over an 8 hour period during 
the time course (AUC8 hr average). The AUC8 hr average is 
de?ned as the quotient (q) of the area under the curve of the 
biological parameter over the entirety of the time course 
(AUCtotal) divided by the number of 8 hour intervals in the 
time course (total/3 days), i.e., q:(AUCtotal)/(total/3 days). 
For example, in the context of a serum concentration of a 
drug, the serum concentration of the drug is maintained at a 
substantially steady state during a time course When the area 
under the curve of serum concentration of the drug over time 
for any 8 hour period during the time course (AUC8 hr) is no 
more than about 20% above or about 20% beloW the average 
area under the curve of serum concentration of the drug over 

Apr. 23, 2009 

an 8 hour period in the time course (AUC8 hr average), i.e., 
the AUC8 hr is no more than 20% above or 20% beloW the 
AUC8 hr average for the serum concentration of the drug over 
the time course. 

[0153] As used herein, “hydrogen bond” refers to an attrac 
tive force betWeen an electronegative atom (such as oxygen, 
nitrogen, sulfur or halogen) and a hydrogen atom Which is 
linked covalently to another electronegative atom (such as 
oxygen, nitrogen, sulfur or halogen). See, e.g., Stryer et. al. 
“Biochemistry”, Fith Edition 2002, Freeman & Co. N.Y. 
Typically, the hydrogen bond is betWeen a hydrogen atom and 
tWo unshared electrons of another atom. A hydrogen bond 
betWeen hydrogen and an electronegative atom not covalently 
bound to the hydrogen may be present When the hydrogen 
atom is at a distance of about 2.5 angstroms to about 3.8 
angstroms from the not-covalently bound electronegative 
atom, and the angle formed by the three atoms (electronega 
tive atom covalently bound to hydrogen, hydrogen, and elec 
tronegative atom not-covalently bound electronegative atom) 
deviates from 180 degrees by about 45 degrees or less. The 
distance betWeen the hydrogen atom and the not-covalently 
bound electronegative atom may be referred to herein as the 
“hydrogen bond length,” and the angle formed by the three 
atoms (electronegative atom covalently bound to hydrogen, 
hydrogen, and electronegative atom not-covalently bound 
electronegative atom) may be referred to herein as the “hydro 
gen bond angle.” In some instances, stronger hydrogen bonds 
are formed When the hydrogen bond length is shorter; thus, in 
some instances, hydrogen bond lengths may range from about 
2.7 angstroms to about 3.6 angstroms, or about 2.9 angstroms 
to about 3 .4 angstroms. In some instances, stronger hydrogen 
bonds are formed When the hydrogen bond angle is closer to 
being linear; thus, in some instances, hydrogen bond angles 
may deviate from 180 degrees by about 25 degrees or less, or 
by about 10 degrees or less. 

[0154] As used herein, “non-polar interaction” refers to 
proximity of non-polar molecules or moieties, or proximity of 
molecules or moieties With loW polarity, su?icient for van der 
Waals interaction betWeen the moieties and/or su?icient to 
exclude polar solvent molecules such as Water molecules. 
See, e.g., Stryer et. al. “Biochemistry”, Fith Edition 2002, 
Freeman & Co. N.Y. Typically, the distance betWeen atoms 
(excluding hydrogen atoms) of non-polar interacting moi 
eties may range from about 2.9 angstroms to about 6 ang 
stroms. In some instances, the space separating non-polar 
interacting moieties is less than the space that Would accom 
modate a Water molecule. As used herein a non-polar moiety 
or moiety With loW polarity refers to moieties With loW dipolar 
moments (typically dipolar moments less than the dipolar 
moment of OiH bonds of H20 and NiH bonds of NH3) 
and/or moieties that are not typically present in hydrogen 
bonding or electrostatic interactions. Exemplary moieties 
With loW polarity are alkyl, alkenyl, and unsubstituted aryl 
moieties. 

[0155] As used herein, an NS3 protease Sl' pocket moiety 
refers to a moiety of the NS3 protease that interacts With the 
amino acid positioned one residue C-terminal to the cleavage 
site of the substrate polypeptide cleaved by NS3 protease 
(e.g., the NS3 protease moieties that interact With amino acid 
S in the polypeptide substrate DLEVVT-STWVLV, SEQ ID 
NOzl). Exemplary moieties include, but are not limited to, 
atoms of the peptide backbone or side chains of amino acids 
Lysl36, Glyl37, Serl39, His57, Gly58, Gln4l, Ser42, and 
Phe43, seeYao. et. al., Structure 1999, 7, 1353. 



US 2009/0105471 A1 

[0156] As used herein, an NS3 protease S2 pocket moiety 
refers to a moiety of the NS3 protease that interacts With the 
amino acid positioned tWo residues N-terminal to the cleav 
age site of the substrate polypeptide cleaved by NS3 protease 
(e. g., the NS3 protease moieties that interact With amino acid 
V in the polypeptide substrate DLEVVT-STWVLV, SEQ ID 
NOzl). Exemplary moieties include, but are not limited to, 
atoms of the peptide backbone or side chains of amino acids 
His57, Argl 55, Val78, Asp79, Gln80 and Asp8 1, see Yao. et. 
al., Structure 1999, 7, 1353. 
[0157] As used herein, a ?rst moiety “positioned by” a 
second moiety refers to the spatial orientation of a ?rst moiety 
as determined by the properties of a second moiety to Which 
the ?rst atom or moiety is covalently bound. For example, a 
phenyl carbon may position an oxygen atom bonded to the 
phenyl carbon in a spatial position such that the oxygen atom 
hydrogen bonds With a hydroxyl moiety in an NS3 active site. 

[0158] Before the embodiments are further described, it is 
to be understood that this invention is not limited to particular 
embodiments described, as such may, of course, vary. It is 
also to be understood that the terminology used herein is for 
the purpose of describing particular embodiments only, and is 
not intended to be limiting. 

[0159] Where a range of values is provided, it is understood 
that each intervening value, to the tenth of the unit of the loWer 
limit unless the context clearly dictates otherwise, betWeen 
the upper and loWer limit of that range and any other stated or 
intervening value in that stated range is encompassed Within 
the embodiments. The upper and loWer limits of these smaller 
ranges may independently be included in the smaller ranges is 
also encompassed Within the embodiments, subject to any 
speci?cally excluded limit in the stated range. Where the 
stated range includes one or both of the limits, ranges exclud 
ing either both of those included limits are also included in the 
embodiments. 

[0160] Unless de?ned otherWise, all technical and scien 
ti?c terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to Which the 
embodiments belong. Although any methods and materials 
similar or equivalent to those described herein may also be 
used in the practice or testing of the embodiments, the pre 
ferred methods and materials are noW described. All publica 
tions mentioned herein are incorporated herein by reference 
to disclose and describe the methods and/or materials in con 
nection With Which the publications are cited. 

[0161] It must be noted that as used herein and in the 
appended claims, the singular forms “a,” “and,” and “the” 
include plural referents unless the context clearly dictates 
otherWise. Thus, for example, reference to “a method” 
includes a plurality of such methods and reference to “a dose” 
includes reference to one or more doses and equivalents 
thereof knoWn to those skilled in the art, and so forth. 

[0162] The publications discussed herein are provided 
solely for their disclosure prior to the ?ling date of the present 
application. Nothing herein is to be construed as an admission 
that the present invention is not entitled to antedate such 
publication by virtue of prior invention. Further, the dates of 
publication provided may be different from the actual publi 
cation dates Which may need to be independently con?rmed. 

[0163] The embodiments provide compounds of Formulas 
l-XIX, as Well as pharmaceutical compositions and formula 
tions comprising any compound of Formulas l-XIX. A sub 
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ject compound is useful for treating ?aviviral infection, such 
as HCV infection and other disorders, as discussed beloW. 

Compositions 

[0164] Various embodiments of compositions are 
described beloW. For ease of discussion, the description of 
these embodiments is divided into Sections A, B, C, D and E. 
Various terms that may be de?ned Within a particular Section 
are understood to apply Within that Section, and also to apply 
elseWhere herein When reference to that particular Section is 
made. LikeWise, any references Within a Section to a particu 
lar number or label should be understood in the context of the 
corresponding numbering or labeling scheme used Within 
that Section, rather than in the context of a possibly similar or 
identical numbering or labeling scheme used in an unrelated 
section, unless otherWise indicated. 

Section A 

[0165] SectionA embodiments provide compounds having 
the general Formula I: 

[0166] Wherein: 
[0167] Q is a core ring selected from: 

( p 
( )p 

, , and 

/N N 

[0168] Wherein the core ring can be unsubstituted or sub 
stituted With halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, Cl_6 alkoxy, 
hydroxy-Cl_6 alkyl, C1_6 alkyl, substituted C1_6 alkyl, C1_6 
alkoxy, substituted C l _6 alkoxy, C6 or aryl, pyridyl, pyrimidyl, 
thienyl, furanyl, thiaZolyl, oxaZolyl, phenoxy, thiophenoxy, 
sulphonamido, urea, thiourea, amido, keto, carboxyl, car 
bamyl, sulphide, sulphoxide, sulphone, amino, alkoxyamino, 
alkyoxyheterocyclyl, alkylamino, alkylcarboxy, carbonyl, 
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[0188] In preferred embodiments, SectionA embodiments [0193] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula I, in Which provide compounds having the general Formula Ic: 
the core ring is 

( p Q IO 

/N ' V:< 
[0189] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula I, in Which 
the core ring is 

/ 
[0190] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula I, in Which 
the core ring is 

[0194] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula Id: 

[0191] In preferred embodiments, SectionA embodiments Q Id 
provide compounds having the general Formula Ia: : 

V 

Q W 

V:< 
W 

[0195] In preferred embodiments, SectionA embodiments 
[0192] In preferred embodiments, SectionA embodiments provlde Compounds havmg the general Formula 16: 
provide compounds having the general Formula Ib: 



US 2009/0105471 A1 Apr. 23, 2009 
15 

[0199] In preferred embodiments, SectionA embodiments [0196] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula Ii: provide compounds having the general Formula If: 

V35 V:< 

[0197] In preferred embodiments, SectionA embodiments [0200] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula Ig: provide compounds having the general Formula Ij: 

[0201] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula I2: 

[0198] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula Ih: Q 12 

V:< 
Ih W 

Q 5 

V:< I 
W 

[0202] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula I, in WhichY 
is sulfonimide of the formula 4C(O)NHS(O)2R9, Where R9 
is selected from the group consisting of C1_6 alkyl, C3_7 
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cycloalkyl, C4_1O alkylcycloalkyl, and NRlaRlb, wherein R1“ 
and Rlb are each independently H, C l_6 alkyl, or C3_7 
cycloalkyl. 
[0203] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula I, in Which 
the Cl3-Cl4 double bond is cis. 

[0204] In preferred embodiments, SectionA embodiments 
provide compounds having the general Formula I, in Which 
the Cl3-Cl4 double bond is trans. 

[0205] In certain embodiments, the compounds of general 
Formula I do not include the compounds disclosed in PCT/ 
US04/33970. For example, in certain embodiments, the com 
pounds of general Formula I do not include the compounds of 
Formulas II, III, and IV in Section B beloW. 

Section B 

[0206] Section B embodiments provide compounds having 
the general Formulas II, III, and IV: 

III 
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-continued 
IV 

R11 R1 

[0207] Wherein: 
[0208] R1 and R2 are each independently H, halo, cyano, 
nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_l0 alkylcy 
cloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy-Cl_6 alkyl, or 
C1_6 alkyl optionally substituted With up to 5 ?uoro, C1_6 
alkoxy optionally substituted With up to 5 ?uoro, C6 0, 1O aryl, 
pyridyl, pyrimidyl, thienyl, furanyl, thiaZolyl, oXaZolyl, phe 
noXy, thiophenoxy, S(O)2NR6R7, NHC(O)NR6R7, NHC(S) 
NR6R7, C(O)NR6R7, NR6R7, C(O)R8, C(O)OR8, NHC(O) 
R8, NHC(O 0R8, SOMRS, NHS(O)2R8, (CH2)MNR6R7, 
O(CH2)nNR R7, or O(CH2)nR9 Where R9 is imidaZolyl or 
pyraZolyl; said thienyl, pyrimidyl, furanyl, thiaZolyl and 
oXaZolyl in the de?nition of R1 and R2 are optionally substi 
tuted by up to tWo halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; said C6 0, 1O aryl, p ridyl, phenoxy and thiophenoxy in 
the de?nition of R1 and R are optionally substituted by up to 
three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, 
C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy 
C1_6 alkyl, C1_6 alkyl optionally substituted With up to 5 
?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; 
[0209] m:0, l, or 2; 
[0210] R4 is H, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl phenyl or benZyl, said phenyl or benZyl optionally 
substituted by up to three halo, cyano, nitro, hydroxy, C1_6 
alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, 
C1_6 alkoxy, hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substi 
tuted With up to 5 ?uoro, or C l_6 alkoxy optionally substituted 
With up to 5 ?uoro; 

[0212] R6 and R7 are each independently H, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl or phenyl, said phenyl 
optionally substituted by up to three halo, cyano, nitro, 
hydroxy, Cl_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, 
C2_6 alkenyl, hydroxy-Cl_6 alkyl, or C1_6 alkyl optionally sub 
stituted With up to 5 ?uoro, C l_6 alkoxy optionally substituted 
With up to 5 ?uoro; or R6 and R7 are taken together With the 
nitrogen to Which they are attached to form indolinyl, pyrro 
lidinyl, piperidinyl, piperaZinyl, or morpholinyl; 
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[0213] R8 is C1_6 alkyl, C3_7 cycloalkyl, or C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, or 
phenyl; or R8 is C6 0, 1O aryl Which is optionally substituted by 
up to three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, Cl_6 alkoxy, 
hydroxy-Cl_6 alkyl, or C1_6 alkyl optionally substituted With 
up to 5 ?uoro, C l_6 alkoxy optionally substituted With up to 5 
?uoro; or R8 is Cl_6 alkyl optionally substituted With up to 5 
?uoro groups; or R8 is a tetrahydrofuran ring linked through 
the C3 or C4 position of the tetrahydrofuran ring; or R8 is a 
tetrahydropyranyl ring linked through the C4 position of the 
tetrahydropyranyl ring; 
[0214] Y is a sulfonimide of the formula iC(O)NHS(O) 
2R9, Where R9 is C1_6 alkyl, C3_7 cycloalkyl, or C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, or 
phenyl, or R9 is C6 0, 1O aryl Which is optionally substituted by 
up to three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, Cl_6 alkoxy, 
hydroxy-Cl_6 alkyl, or C1_6 alkyl optionally substituted With 
up to 5 ?uoro, C l_6 alkoxy optionally substituted With up to 5 
?uoro; or R9 is a C1_6 alkyl optionally substituted With up to 5 
?uoro groups, NR6R7, or (CO)OH, or R9 is a heteroaromatic 
ring optionally substituted up to tWo times With halo, cyano, 
nitro, hydroxyl, or Cl_6 alkoxy; orY is a carboxylic acid or 
pharmaceutically acceptable salt, solVate, or prodrug thereof; 
[0215] R10 and R11 are each independently H, C1_6 alkyl, 
C3_7 cycloalkyl, C4_1O alkylcycloalkyl, C6 0, 1O aryl, hydroxy 
Cl_6 alkyl, Cl_6 alkyl optionally substituted With up to 5 
?uoro, (CH2)MNR6R7, (CH2)nC(O)ORl4 where R14 is H, C l_6 
alkyl, C3_7 cycloalkyl, or C4_1O alkylcycloalkyl, Which are all 
optionally substituted from one to three times With halo, 
cyano, nitro, hydroxy, C1_6 alkoxy, or phenyl; or R14 is C6 0, 1O 
aryl Which is optionally substituted by up to three halo, cyano, 
nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, C2_6 alkenyl, Cl_6 alkoxy, hydroxy-Cl_6 alkyl, Cl_6 
alkyl optionally substituted With up to 5 ?uoro, or C1_6 alkoxy 
optionally substituted With up to 5 ?uoro; said C6 0, 1O aryl, in 
the de?nition of R10 and R1 l is optionally substituted by up to 
three halo, cyano, nitro, hydroxy, C 16 alkyl, C3_7 cycloalkyl, 
C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy 
Cl_6 alkyl, Cl_6 alkyl optionally substituted With up to 5 
?uoro, or Cl_6 alkoxy optionally substituted With up to 5 
?uoro; or R10 and R1 1 are taken together With the carbon to 
Which they are attached to form cyclopropyl, cyclobutyl, 
cyclopentyl, or cyclohexyl; or R10 and R1 1 are combined as O; 

[0216] p:0 or 1; 
[0217] R12 and R13 are each independently H, C1_6 alkyl, 
C3_7 cycloalkyl, C4_1O alkylcycloalkyl, C6 0, 1O aryl, hydroxy 
C1_6 alkyl, C1_6 alkyl optionally substituted With up to 5 
?uoro, (CH2)MNR6R7, (CH2)nC(O)ORl4 where R14 is H, C l_6 
alkyl, C3_7 cycloalkyl, C4_l0 alkylcycloalkyl, Which are all 
optionally substituted from one to three times With halo, 
cyano, nitro, hydroxy, C1_6 alkoxy, or phenyl; or R14 is C6 0, 1O 
aryl Which is optionally substituted by up to three halo, cyano, 
nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, C2_6 alkenyl, Cl_6 alkoxy, hydroxy-Cl_6 alkyl, Cl_6 
alkyl optionally substituted With up to 5 ?uoro, or C1_6 alkoxy 
optionally substituted With up to 5 ?uoro; said C6 0, 1O aryl, in 
the de?nition of R12 and R13 is optionally substituted by up to 
three halo, cyano, nitro, hydroxy, C 16 alkyl, C3_7 cycloalkyl, 
C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy 
Cl_6 alkyl, Cl_6 alkyl optionally substituted With up to 5 
?uoro, or Cl_6 alkoxy optionally substituted With up to 5 
?uoro; or R12 and R13 are taken together With the carbon to 
Which they are attached to form cyclopropyl, cyclobutyl, 

Apr. 23, 2009 

cyclopentyl, or cyclohexyl; or R12 and R13 are each inde en 
dently C1_6 alkyl optionally substituted With (CH2)nOR ; 
[0218] R20 is H, Cl_6 alkyl, C3_7 cycloalkyl, C4_l0 alkylcy 
cloalkyl, C6 0, 1O aryl, hydroxy-Cl_6 alkyl, C1_6 alkyl option 
ally substituted With up to 5 ?uoro, or (CH2)MNR6R7, (CH2) 
nC(O)OR14 where R14 is H, Cl_6 alkyl, C3_7 cycloalkyl, C4_1O 
alkylcycloalkyl, Which are all optionally substituted from one 
to three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, or 
phenyl; or R14 is C6 0, 1O aryl Which is optionally substituted 
by up to three halo, cyano, nitro, hydroxy, Cl_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; said C6 0, 1O aryl, in the de?nition of R12 and R13 is 
optionally substituted by up to three halo, cyano, nitro, 
hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, 
C2_6 alkenyl, Cl_6 alkoxy, hydroxy-Cl_6 alkyl, or Cl_6 alkyl 
optionally substituted With up to 5 ?uoro, C1_6 alkoxy option 
ally substituted With up to 5 ?uoro; 
[0219] n:l-4; 
[0220] V is selected from O, S, or NH; 
[0221] When V is O or S, W is selected from 0, NR“, or 
CRl5 ; WhenV is NH, W is selected from NRl5 or CRIS, where 
R15 is H, Cl_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcycloalkyl, or 
C1_6 alkyl optionally substituted With up to 5 ?uoro; 
[0222] the dashed line represents an optional double bond; 
[0223] R21 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, C 1 _6 
alkyl optionally substituted With up to 5 ?uoro, or phenyl; or 
R21 is C6 0, 1O aryl Which is optionally substituted by up to 
three halo, cyano, nitro, hydroxy, C 16 alkyl, C3_7 cycloalkyl, 
C4_1O alkylcycloalkyl, C2_6 alkenyl, Cl_6 alkoxy, hydroxy 
C1_6 alkyl, C1_6 alkyl optionally substituted With up to 5 
?uoro, or Cl_6 alkoxy optionally substituted With up to 5 
?uoro; or R21 is pyridyl, pyrimidyl, pyraZinyl, thienyl, fura 
nyl, thiaZolyl, oXaZolyl, phenoxy, or thiophenoxy; and 
[0224] R22 is C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkyl 
optionally substituted With up to 5 ?uoro, or phenyl. 
[0225] Section B embodiments provide compounds having 
the general Formula II, 
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[0226] wherein: 
[0227] R1 is H, halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
hydroxy-Cl_6 alkyl, C l_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro; 
[0228] R2 is H, O(CH2)MNR6R7, O(CH2)nRl6, halo, cyano, 
nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alkylcy 
cloalkyl, C2_6 alkenyl, Cl_6 alkoxy, hydroxy-Cl_6 alkyl, Cl_6 
alkyl optionally substituted With up to 5 ?uoro, or C1_6 alkoxy 
optionally substituted With up to 5 ?uoro; said R6 and R7 in 
the de?nition of R2 being each independently H, C1_6 alkyl, 
C3_7 cycloalkyl, or C4_l0 alkylcycloalkyl; or said R6 and R7 in 
the de?nition of R2 taken together With the nitrogen to Which 
they are attached form indolinyl, pyrrolidinyl, piperidinyl, 
piperaZinyl, or morpholinyl; 
[0229] n:1 -3; 
[0230] R4:H; 
[0231] R5 is H, C(O)NR6R7 or C(O)OR8, said R6 and R7 in 
the de?nition of R5 being each independently H, C1_6 alkyl, 
C3_7 cycloalkyl, or C4_1O alkylcycloalkyl; 
[0232] R8 is C1_6 alkyl, C3_7 cycloalkyl, or C4_1O alkylcy 
cloalkyl, all of Which are optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, C1_6 alkoxy, or 
phenyl; or R8 is C l_6 alkyl optionally substituted With up to 5 
?uoro groups; or R8 is a tetrahydrofuran ring linked through 
the C3 or C4 position of the tetrahydrofuran ring; or R8 is a 
tetrahydropyranyl ring linked through the C4 position of the 
tetrahydropyranyl ring; 
[0233] Y is a sulfonimide of the formula iC(O)NHS(O) 
2R9, Where R9 is C1_6 alkyl, C3_7 cycloalkyl, or C4_1O alkylcy 
cloalkyl, all of Which are optionally substituted from one to 
three times With halo, C1_6 alkoxy, or phenyl; 
[0234] R10, R11, R12 and R13 are H; 
[0235] p 0 or 1; 
[0236] VIO; and 
[0237] W is selected from O, NH, or CH2. 
[0238] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV, in Which p may be 0. In preferred embodiments, Section B 
embodiments provide compounds having the general Formu 
las II, III, and IV, in Which p may be 1. 
[0239] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV, in Which either or both of R1 and R2 are H. In some 
embodiments, p is 0. In other embodiments p is l. 
[0240] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV, in Which neither Rl nor R2 is H. In some embodiments, p 
is 0. In other embodiments, p is l. 
[0241] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV, in Which R2 is O(CH2)nNR6R7 or O(CH2)nRl6. 
[0242] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV in Which R9 is C1_6 alkyl, C3_7 cycloalkyl, or C4_1O alkyl 
cycloalkyl, Which are all optionally substituted from one to 
three times With halo, cyano, nitro, hydroxy, Cl_6 alkoxy, or 
phenyl. 
[0243] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV in Which R9 is C6 0, 1O aryl Which is optionally substituted 
by up to three halo, cyano, nitro, hydroxy, C1_6 alkyl, C3_7 
cycloalkyl, C4_1O alkylcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, 
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hydroxy-Cl_6 alkyl, C1_6 alkyl optionally substituted With up 
to 5 ?uoro, or C1_6 alkoxy optionally substituted With up to 5 
?uoro. 

[0244] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV in Which R9 is a heteroaromatic ring optionally substituted 
up to tWo times With halo, cyano, nitro, hydroxyl, or Cl_6 
alkoxy. 
[0245] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV in Which R9 is a C1_6 alkyl optionally substituted With up to 
5 ?uoro groups, NR6R7, or (CO)OH. 
[0246] In preferred embodiments, Section B embodiments 
provide compounds having the general Formulas II, III, and 
IV in Which the dashed line in Formula (II), (III), or (IV) 
represents a single bond. 
[0247] Section B embodiments provide compounds having 
the general Formula II: 

Wherein: [0248] 
[0249] R1 and R2 are each independently H, halo, cyano, 
nitro, hydroxy, Cl_6 alkyl, C3_7 cycloalkyl, C4_l0 alkylcy 
cloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy-Cl_6 alkyl, C1_6 
alkyl optionally substituted With up to 5 ?uoro, C1_6 alkoxy 
optionally substituted With up to 5 ?uoro, C6 0, 1O aryl, 
pyridyl, pyrimidyl, thienyl, furanyl, thiaZolyl, oXaZolyl, phe 
noxy, thiophenoxy, S(O)2NR6R7, NHC(O)NR6R7, NHC(S) 
NR6R7, C(O)NR6R7, NR6R7, C(O)R8, C(O)OR8, NHC(O) 
R8, NHC(O)OR8, SOMRS, NHS(O)2R8, O(CH2)MNR6R7, or 
O(CH2)MRl6 where R16 is imidaZolyl or pyraZolyl; said thie 
nyl, pyrimidyl, furanyl, thiaZolyl and oXaZolyl in the de?ni 
tion of R1 and R2 are optionally substituted by up to tWo halo, 
cyano, nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alky 
lcycloalkyl, C2_6 alkenyl, Cl_6 alkoxy, hydroxyl-Cl_6 alkyl, 
C1_6 alkyl optionally substituted With up to 5 ?uoro, C1_6 
alkoxy optionally substituted With up to 5 ?uoro; said C6 0, 1O 
aryl, pyridyl, phenoxy, and thiophenoxy in the de?nition of 
R1 and R2 are optionally substituted by up to three halo, 
cyano, nitro, hydroxy, C1_6 alkyl, C3_7 cycloalkyl, C4_1O alky 
lcycloalkyl, C2_6 alkenyl, C1_6 alkoxy, hydroxy-Cl_6 alkyl, 


















































































































































































































































































































































































