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ABSTRACT 

A compound of formula I: 

wherein R1 to R9, Q and W are described in the descrip 
tion. Compositions comprising the compounds and 
methods for using the compounds to inhibit HCV are 
also disclosed. 
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MACROCYCLIC ISOQUINOLINE PEPTIDE 
INHIBITORS OF HEPATITIS C VIRUS 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a divisonal of US. application 
Ser. No. 10/825,693, ?led on Apr. 16, 2004, Which claims 
priority to US. Provisional Application Ser. No. 60/463,423 
?led Apr. 16, 2003. 

FIELD OF THE INVENTION 

[0002] The present invention is generally directed to anti 
viral compounds, and more speci?cally directed to com 
pounds Which inhibit the functioning of the NS3 protease 
(also referred to herein as “serine protease”) encoded by 
Hepatitis C virus (HCV), compositions comprising such 
compounds, and methods for inhibiting the functioning of 
the NS3 protease. 

BACKGROUND OF THE INVENTION 

[0003] HCV is a major human pathogen, infecting an 
estimated 170 million persons WorldWideiroughly ?ve 
times the number infected by human immunode?ciency 
virus type 1. A substantial fraction of these HCV infected 
individuals develop serious progressive liver disease, 
including cirrhosis and hepatocellular carcinoma. (Lauer, G. 
M.; Walker, B. D. N. Engl. J. Med. (2001), 345, 41-52). 

[0004] Presently, the most effective HCV therapy employs 
a combination of alpha-interferon and ribavirin, leading to 
sustained ef?cacy in 40% of patients. (Poynard, T. et al. 
Lancet (1998), 352, 1426-1432). Recent clinical results 
demonstrate that pegylated alpha-interferon is superior to 
unmodi?ed alpha-interferon as monotherapy (ZeuZem, S. et 
al. N. Engl. J. Med. (2000), 343, 1666-1672). HoWever, even 
With experimental therapeutic regimens involving combina 
tions of pegylated alpha-interferon and ribavirin, a substan 
tial fraction of patients do not have a sustained reduction in 
viral load. Thus, there is a clear and unmet medical need to 
develop effective therapeutics for treatment of HCV infec 
tion. 

[0005] HCV is a positive-stranded RNA virus. Based on a 
comparison of the deduced amino acid sequence and the 
extensive similarity in the 5' untranslated region, HCV has 
been classi?ed as a separate genus in the Flaviviridae family. 
All members of the Flaviviridae family have enveloped 
virions that contain a positive stranded RNA genome encod 
ing all knoWn virus-speci?c proteins via translation of a 
single, uninterrupted, open reading frame. 

[0006] Considerable heterogeneity is found Within the 
nucleotide and encoded amino acid sequence throughout the 
HCV genome. At least six major genotypes have been 
characteriZed, and more than 50 subtypes have been 
described. The major genotypes of HCV differ in their 
distribution WorldWide, and the clinical signi?cance of the 
genetic heterogeneity of HCV remains elusive despite 
numerous studies of the possible effect of genotypes on 
pathogenesis and therapy. 

[0007] The single strand HCV RNA genome is approxi 
mately 9500 nucleotides in length and has a single open 
reading frame (ORF) encoding a single large polyprotein of 
about 3000 amino acids. In infected cells, this polyprotein is 
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cleaved at multiple sites by cellular and viral proteases to 
produce the structural and non-structural (NS) proteins. In 
the case of HCV, the generation of mature non-structural 
proteins (NS2, NS3, NS4A, NS4B, NS5A, and NS5B) is 
effected by tWo viral proteases. The ?rst one cleaves at the 
NS2-NS3 junction; the second one is a serine protease 
contained Within the N-terminal region of NS3 and mediates 
all the subsequent cleavages doWnstream of NS3, both in 
cis, at the NS3-NS4A cleavage site, and in trans, for the 
remaining NS4A-NS4B, NS4B-NS5A, NS5A-NS5B sites. 
The NS4A protein appears 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. Complex formation betWeen the 
NS3 protease domain and its cofactor, NS4A, is essential for 
ef?cient proteolytic cleavage of the four respective sites. The 
NS3 protein also exhibits nucleoside triphosphatase and 
RNA helicase activities. NS5B is a RNA-dependent RNA 
polymerase that is involved in the replication of HCV 

[0008] Among the compounds that have demonstrated 
ef?cacy in inhibiting HCV replication, as selective HCV 
serine protease inhibitors, are the macrocyclic peptide com 
pounds disclosed in International Application PCT/CA00/ 
00353 (Publication No. WO 00/59929). 

SUMMARY OF THE INVENTION 

[0009] The present invention provides macrocyclic iso 
quinoline compounds of the folloWing formula: 

A compound of formula I: 

[0010] Wherein: 
[0011] (a) R1, R2, R3, R4, R5 and R6 are each indepen 

dently H; C1_6 alkyl; C3_7 cycloalkyl; C1_6 alkoxy; C3_7 
cycloalkoxy; halo-Cl_6 alkoxy; halo-Cl_6 alkyl; cyano; 
halo; hydroxyl; C1_6 alkanoyl; nitro; amino; mono or 
di-(Cl_6)alkyl amine; mono or di-(C3_7)cycloalkyl 
amine; mono or di-Cl_6 alkylamide; mono or di-(C3_ 
7)cycloalkyl amide; carboxyl; (Cl_6)carboxyester; 
thiol; C1_6 thioalkyl; Cl_6alkylsulfoxide; Cl_6alkylsul 
fone; Cl_6alkylsulfonamide; C6_1O aryl optionally sub 
stituted With Het; C7_l4 alkylaryl; C6_1O aryloxy; C7_l4 
alkylaryloxy; 5-7 membered monocyclic heteroary 
loxy; or Het; said Rl to R6 optionally attached to the 
isoquinoline group by a C1_6 alkyl linking group; 
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[0012] (b) R7 is NH2 or iNRlORn; wherein R10 is C1_6 
alkyl, C1_6 haloalkyl, C(O)iNRl2R13, C(O)iORl4, 
C(O)iSR15, or 4C(O)iRl6; R11 is H, C1_6 alkyl or 
Cl_6 haloalkyl, provided that if either Rl2 or R13 is H 
then R11 is H; 

[0013] R12 and R13 are each independently H; Cl_6 
alkyl, C3_7 cycloalkyl or C4_1O alkylcycloalkyl, each 
optionally substituted With halo, Cl_3 alkoxy, C1_3 
haloalkoxy, Cl_3 alkyl or Cl_3 haloalkyl; or aryl; and 
Wherein R12 and R13 together With the nitrogen to 
Which they are bonded can form a 4-7 membered 
heterocycle; R14 and R15 are each independently C1_6 
alkyl, C3_7cycloalkyl or C4_1O alkylcycloalkyl, each 
optionally substituted With halo, Cl_3 alkoxy, C1_3 
haloalkoxy, Cl_3 alkyl or C1_3 haloalkyl; aryl or Het; 
R16 is H; Cl_6 alkyl, C3_7 cycloalkyl or C4_1O alkylcy 
cloalkyl, each optionally substituted With halo, C1_3 
alkoxy, Cl_3 haloalkoxy, Cl_3 alkyl or Cl_3 haloalkyl; 
aryl or Het; 

(c) R8 and R9 are each independently H or C1_3 alkyl 
optionally substituted With halo, or C1_3 alkoxy, or C1_3 
haloalkoxy; 

(d) Q is a C3_9 saturated or unsaturated chain optionally 
containing one to three heteroatoms independently 
selected from O, S(O)m; Wherein m is 0, l or 2, or 
NR17, Wherein R17 is H; C1_6 alkyl or C1_6 cycloalkyl, 
each optionally substituted With halo, C1_6 alkoxy, 
cyano or C l_6 haloalkoxy; 4C(O)iR18, C(O)iORl9, 
C(O)iNR2OR21 or iSOZRZZ; R18, R20, and R21 are 
each independently H; Cl_6 alkyl or Cl_6 cycloalkyl, 
each optionally substituted With halo, C1_6 alkoxy, 
cyano or C1_6 haloalkoxy; R19 is C1_6 alkyl or C1_6 
cycloalkyl, each optionally substituted With halo, Cl_6 
alkoxy, cyano or C1_6 haloalkoxy; R22 is aryl, C1_6 alkyl 
or Cl_6 cycloalkyl, each optionally substituted With 
halo, C1_6 alkoxy, cyano or C1_6 haloalkoxy; and 

(e) W is OH, iNHiSOniRB, or NHiSOniRM; 
Wherein n is l or 2, R23 is C1_8 alkyl, C4_l0 alkylcy 
cloalkyl, unsubstituted C3_7 cycloalkyl, or cyclopropyl 
or cyclobutyl optionally substituted With C7_9 alkylaryl 
or Cl_4 alkyl optionally substituted With halo, C1_3 
alkoxy, cyano, amine, mono or di-Cl_6 alkylamine, 
mono or di-Cl_6 alkylamide or carboxylate; and R24 is 
C6_1O aryl or Het; 

or a pharmaceutically acceptable enantiomer, diastere 
omer, salt, solvate or prodrug thereof. 

[0014] The present invention also provides compositions 
comprising the compounds or pharmaceutically acceptable 
salts, solvates or prodrugs thereof and a pharmaceutically 
acceptable carrier. In particular, the present invention pro 
vides pharmaceutical compositions useful for inhibiting 
HCV NS3 protease comprising a therapeutically effective 
amount of a compound of the present invention, or a 
pharmaceutically acceptable salt, solvate or prodrug thereof, 
and a pharmaceutically acceptable carrier. 

[0015] The present invention further provides methods for 
treating patients infected With HCV, comprising administer 
ing to the patient a therapeutically effective amount of a 
compound of the present invention, or a pharmaceutically 
acceptable salt, solvate or prodrug thereof. Additionally, the 
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present invention provides methods of inhibiting HCV NS3 
protease by contacting the NS3 protease With a compound of 
the present invention. 

[0016] By virtue of the present invention, it is noW pos 
sible to provide improved drugs comprising the compounds 
of the invention Which can be effective in the treatment of 
patients infected With HCV. Speci?cally, the present inven 
tion provides peptide compounds that can inhibit the func 
tioning of the NS3 protease, e.g., in combination With the 
NS4A protease. Further, the present invention makes it 
possible to administer combination therapy to a patient 
Whereby a compound in accordance With the present inven 
tion, Which is effective to inhibit the HCV NS3 protease, can 
be administered With another compound having anti-HCV 
activity, e.g., a compound Which is effective to inhibit the 
function of a target selected from the group consisting of 
HCV metalloprotease, HCV serine protease, HCV poly 
merase, HCV helicase, HCV NS4B protein, HCV entry, 
HCV assembly, HCV egress, HCV NS5A protein, IMPDH 
and a nucleoside analog for the treatment of an HCV 
infection. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] Stereochemical de?nitions and conventions used 
herein generally folloW McGraW-Hill Dictionary of Chemi 
cal Terms, S. P. Parker, Ed., McGraW-Hill Book Company, 
NeW York (1984) and Stereochemistry of Organic Com 
pounds, Eliel, E. and Wilen, S., John Wiley & Sons, Inc., 
NeW York (1994). Many organic compounds exist in opti 
cally active forms, i.e., they have the ability to rotate the 
plane of plane-polarized light. In describing an optically 
active compound, the pre?xes D and L or R and S are used 
to denote the absolute con?guration of the molecule about 
its chiral center(s). The pre?xes d and l or (+) and (—) are 
employed to designate the sign of rotation of plane-polarized 
light by the compound, With (—) or 1 meaning that the 
compound is levorotatory and (+) or d, meaning the com 
pound, is dextrorotatory. For a given chemical structure, 
these compounds, called stereoisomers, are identical except 
that they are mirror images of one another. A speci?c 
stereoisomer of a mirror image pair may also be referred to 
as an enantiomer, and a mixture of such isomers is often 
called an enantiomeric mixture. With reference to the 
instances Where (R) or (S) is used, it is to designate the 
absolute con?guration of a substituent in context to the 
Whole compound and not in context to the substituent alone. 

[0018] Unless otherWise speci?cally noted herein, the 
terms set forth beloW Will have the folloWing de?nitions. 

[0019] The terms “racemic mixture” and “racemate” refer 
to an equimolar mixture of tWo enantiomeric species, devoid 
of optical activity. 

[0020] The term “chiral” refers to molecules Which have 
the property of non-superimposability of the mirror image 
partner, While the term “achiral” refers to molecules Which 
are superimposable on their mirror image partner. 

[0021] The term “stereoisomers” refers to compounds 
Which have identical chemical composition, but differ With 
regard to the arrangement of the atoms or groups in space. 

[0022] The term “diastereomer” refers to a stereoisomer 
Which is not an enantiomer, e.g., a stereoisomer With tWo or 
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more centers of chirality and Whose molecules are not mirror 
images of one another. Diastereomers have different physi 
cal properties, eg melting points, boiling points, spectral 
properties, and reactivities. Mixtures of diastereomers may 
separate under high resolution analytical procedures such as 
electrophoresis and chromatography. 

[0023] The term “enantiomers” refers to tWo stereoiso 
mers of a compound Which are non-superimposable mirror 
images of one another. 

[0024] The term “therapeutically effective amount” means 
the total amount of each active component that is suf?cient 
to shoW a meaningful patient bene?t, e.g., a sustained 
reduction in viral load. When applied to an individual active 
ingredient, administered alone, the term refers to that ingre 
dient alone. When applied to a combination, the term refers 
to combined amounts of the active ingredients that result in 
the therapeutic effect, Whether administered in combination, 
serially or simultaneously. 

[0025] The term “compounds of the invention”, and 
equivalent expressions, are meant to embrace compounds of 
formula I, and pharmaceutically acceptable enantiomer, 
diastereomer salts, and solvates, e.g. hydrates and prodrugs. 
Similarly, references to intermediates, are meant to embrace 
their salts, and solvates, Where the context so permits. 
References to the compound of the invention also include 
the preferred compounds, eg formula II and A-M. 

[0026] The term “derivative” means a chemically modi 
?ed compound Wherein the modi?cation is considered rou 
tine by the ordinary skilled chemist, such as an ester or an 
amide of an acid, protecting groups, such as a benZyl group 
for an alcohol or thiol, and tert-butoxycarbonyl group for an 
amine. 

[0027] The term “solvate” means a physical association of 
a compound of this invention With one or more solvent 
molecules, Whether organic or inorganic. This physical 
association includes hydrogen bonding. In certain instances 
the solvate Will be capable of isolation, for example When 
one or more solvent molecules are incorporated in the 
crystal lattice of the crystalline solid. “Solvate” encom 
passes both solution-phase and isolable solvates. Exemplary 
solvates include hydrates, ethanolates, methanolates, isopro 
panolates and the like. 

[0028] The term “prodrug” as used herein means deriva 
tives of the compounds of the invention Which have chemi 
cally or metabolically cleavable groups and become, by 
solvolysis or under physiological conditions, the compounds 
of the invention Which are pharmaceutically active in vivo. 
A prodrug of a compound may be formed in a conventional 
manner With a functional group of the compounds such as 
With an amino, hydroxy or carboxy group When present. The 
prodrug derivative form often offers advantages of solubil 
ity, tissue compatibility, or delayed release in a mammalian 
organism (see, Bundgard, H., Design of Prodrugs, pp. 7-9, 
21-24, Elsevier, Amsterdam 1985). Prodrugs include acid 
derivatives Well knoWn to practitioners of the art, such as, 
for example, esters prepared by reaction of the parent acidic 
compound With a suitable alcohol, or amides prepared by 
reaction of the parent acid compound With a suitable amine. 

[0029] The term “patient” includes both human and other 
mammals. 
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[0030] The term “pharmaceutical composition” means a 
composition comprising a compound of the invention in 
combination With at least one additional pharmaceutical 
carrier, i.e., adjuvant, excipient or vehicle, such as diluents, 
preserving agents, ?llers, ?oW regulating agents, disintegrat 
ing agents, Wetting agents, emulsifying agents, suspending 
agents, sWeetening agents, ?avoring agents, perfuming 
agents, antibacterial agents, antifungal agents, lubricating 
agents and dispensing agents, depending on the nature of the 
mode of administration and dosage forms. Ingredients listed 
in Remington’s Pharmaceutical Sciences, 18th ed., Mack 
Publishing Company, Easton, Pa. (1999) for example, may 
be used. 

[0031] The phrase “pharmaceutically acceptable” is 
employed herein to refer to those compounds, materials, 
compositions, e.g., the compounds and their enantiomers, 
diastereomers, salts, solvates or prodrugs, and/or dosage 
forms Which are, Within the scope of sound medical judg 
ment, suitable for use in contact With the tissues of patients 
for treatment Without excessive toxicity, irritation, allergic 
response, or other problem or complication commensurate 
With a reasonable risk/bene?t ratio. 

[0032] The term “treating” refers to: (i) preventing a 
disease, disorder or condition from occurring in a patient 
Which may be predisposed to the disease, disorder and/or 
condition but has not yet been diagnosed as having it; (ii) 
inhibiting the disease, disorder or condition, i.e., arresting its 
development; and (iii) relieving the disease, disorder or 
condition, i.e., causing regression of the disease, disorder 
and/or condition. 

[0033] The term “substituted” as used herein includes 
substitution at from one to the maximum number of possible 
binding sites on the core, e.g., organic radical, to Which the 
subsitutent is bonded, e.g., mono-, di-, tri- or tetra-substi 
tuted, unless otherWise speci?cally stated. 

[0034] The nomenclature used to describe organic radi 
cals, e.g., hydrocarbons and substituted hydrocarbons, gen 
erally folloWs standard nomenclature knoWn in the art, 
unless otherWise speci?cally de?ned. Combinations of 
groups, e.g., alkylalkoxyamine or arylalkyl, include all 
possible stable con?gurations, unless otherWise speci?cally 
stated. Thus, an alkylaryl substituent can be bonded to a core 
segment by either the alkyl portion or the aryl portion of the 
alkylaryl substituent, provided the resulting compound is 
stable. Certain radicals and combinations are de?ned beloW 
for purposes of illustration. 

[0035] The term “halo” as used herein means a halogen 
substituent selected from bromo, chloro, ?uoro or iodo. The 
term “haloalkyl” means an alkyl group that in substituted 
With one or more halo substituents. 

[0036] The term “alkyl” as used herein means acyclic, 
straight or branched chain hydrocarbon substituents having 
the speci?ed number of carbon atoms and includes, for 
example, methyl, ethyl, propyl, butyl, tert-butyl, hexyl, 
l-methylethyl, l-methylpropyl, 2-methypropyl, l,l-dimeth 
ylethyl. Thus, C l_6 alkyl refers to an alkyl group having from 
one to six carbon atoms. The term “loWer alkyl” means an 
alkyl group having from one to six, preferably from one to 
four carbon atoms. The term “alkylester” means an alkyl 
group additionally containing on ester group. Generally, a 
stated carbon number range, e. g., C2_6 alkylester, includes all 
of the carbon atoms in the radical. 
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[0037] The term “alkenyl” as used herein means an alkyl 
radical containing at least F one double bond, e.g., ethe 
nyl(vinyl) and alkyl. 

[0038] The term “alkoxy” as used herein means an alkyl 
group With the indicated number of carbon atoms attached to 
an oxygen atom. Alkoxy includes, for example, methoxy, 
ethoxy, propoxy, l-methylethoxy, butoxy and 1,1-dimethyl 
ethoxy. The latter radical is referred to in the art as tert 
butoxy. The term “alkoxycarbonyl” means an alkoxy group 
additionally containing a carbonyl group. 

[0039] The term “cycloalkyl” as used herein means a 
cyclic hydrocarbon substituent containing the indicated 
number of carbon atoms and includes, for example, cyclo 
propyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and 
spiro cyclic groups such as spirocyclopropyl and spirocy 
clobutyl. The term “cycloalkoxy” as used herein means a 
cycloalkyl group linked to an oxygen atom, such as, for 
example, cyclobutyloxy or cyclopropyloxy. The term “alky 
lcycloalkyl” means a cycloalkyl group linked to an alkyl 
group. The stated carbon number range includes the total 
number of carbons in the radical, unless otherWise spec? 
cally stated. Thus a C4_1O alkylcycloalkyl may contain from 
1-7 carbon atoms in the alkyl group and from 3-9 carbon 
atoms in the ring, e.g., cyclopropylmethyl or cyclohexyl 
ethyl. 

[0040] The term “aryl” as used herein means an aromatic 
moiety containing the indicated number of carbon atoms, 
such as, but not limited to phenyl, indanyl or naphthyl. For 
example, C6_1O aryl refers to an aromatic moiety having from 
six to ten carbon atoms Which may be in the form of a 
monocyclic or bicyclic structure. The term “haloaryl” as 
used herein refers to an aryl mono, di or tri substituted With 
one or more halogen atoms. The terms “alkylaryl”, “aryla 
lkyl” and “aralkyl” mean an aryl group substituted With one 
or more alkyl groups. Unless the carbon range of each group 
is speci?ed, the stated range applies to the entire substituent. 
Thus, a C7_l4 alkylaryl group many have from 1-8 carbon 
atoms in the alkyl group for a monocyclic aromatic and from 
1-4 carbon atoms in the alkyl group for a fused aromatic. 
The attachment of the group to bonding site on the molecule 
can be either at the aryl group or the alkyl group. Unless a 
speci?c aryl radical is speci?ed, e.g., ?uoro-phenyl, or the 
radical is stated to be unsubstituted, the aryl radicals, e.g., in 
an aryl substituent or an alkylaryl substituent, include those 
substituted With typical substituents knoWn to those skilled 
in the art, e.g., halogen, hydroxy, carboxy, carbonyl, nitro, 
sulfo, amino, cyano, dialkylamino haloalkyl, CF3, 
haloalkoxy, thioalkyl, alkanoyl, SH, alkylamino, alkyla 
mide, dialkylamide, carboxyester, alkylsulfone, alkylsul 
fonamide and alkyl(alkoxy)amine. Examples of alkylaryl 
groups include benZyl, butylphenyl and 1-naphthylmethyl. 

[0041] The term “alkanoyl” as used herein means straight 
or branched 1-oxoalkyl radicals containing the indicated 
number of carbon atoms and includes, for example, formyl, 
acetyl, 1-oxopropyl(propionyl), 2-methyl-1-oxopropyl, 
1-oxohexyl and the like. 

[0042] The term “alkylamide” as used herein means an 
amide mono-substituted With an alkyl, such as 
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[0043] The term “heterocycle”, also referred to as “Het”, 
as used herein means 7-12 membered bicyclic heterocycles 
and 4-7 membered monocyclic heterocycles. 

[0044] Preferred bicyclic heterocycles are 7-12 membered 
fused bicyclic ring systems (both rings share an adjacent pair 
of atoms) containing from one to four heteroatoms selected 
from nitrogen, oxygen and sulfur, Wherein both rings of the 
heterocycle are fully unsaturated. The nitrogen and sulfur 
heteroatoms atoms may be optionally oxidiZed. The bicyclic 
heterocycle may contain the heteroatoms in one or both 
rings. Unless a speci?c heterocycle is speci?ed, e.g., a 
?uorinated 7-12 membered bicyclic heterocycle, or the 
heterocycle is stated to be unsubstituted, the heterocycles 
include those substituted With typical substituents knoWn to 
those skilled in the art. For example, the bicyclic heterocycle 
may also contain substituents on any of the ring carbon 
atoms, e.g., one to three substituents. Examples of suitable 
substituents include C1_6 alkyl, C3_7 cycloalkyl, C1_6 alkoxy, 
C3_7 cycloalkoxy, halo-CL6 alkyl, CF3, mono- or di-halo 
C1_6 alkoxy, cyano, halo, thioalkyl, hydroxy, alkanoyl, N02, 
SH, amino, Cl_6 alkylamino, di(Cl_6)alkylamino, di(Cl_ 
6)alkylamide, carboxyl, (Cl_6)carboxyester, C1_6 alkylsul 
fone, C1_6 alkylsulfonamide, C1_6 alkylsulfoxide, di(Cl_ 
6)alkyl(alkoxy)amine, C6_1O aryl, C7_l4 alkylaryl, and a 4-7 
membered monocyclic heterocycle. When tWo substituents 
are attached to vicinal carbon atoms of the bicyclic hetero 
cycle, they canjoin to form a ring, e.g., a ?ve, six or seven 
membered ring system containing up to tWo heteroatoms 
selecting from oxygen and nitrogen. The bicyclic hetero 
cycle may be attached to the molecule, e.g. R1 in formula I, 
at any atom in the ring and preferably carbon. 

[0045] Examples of bicyclic heterocycles include, but are 
not limited to, the folloWing ring systems: 
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-continued 

/H 

[0046] Preferred monocyclic heterocycles are 4-7 mem 
bered saturated, partially saturated or fully unsaturated ring 
system (this latter subset also herein referred to as unsatur 
ated heteroaromatic) containing in the ring from one to four 
heteroatoms selected from nitrogen, oxygen and sulfur, 
Wherein the sulfur and nitrogen heteroatoms may be option 
ally oxidiZed. Unless a speci?c heterocycle is speci?ed, e.g., 
a C1_6 alkoxy substituted 4-7 membered monocyclic hetero 
cycle, or the heterocycle is stated to be unsubstituted, the 
heterocycles include those substituted With typical substitu 
ents knoWn to those skilled in the art. For example, the 
monocyclic heterocycle may also contain substituents on 
any of the ring atoms, e.g., one to three substituents. 
Examples of suitable substituents include Cl_6 alkyl, C3_7 
cycloalkyl, C1_6 alkoxy, C3_7 cycloalkoxy, halo-C1_6 alkyl, 
CF3, mono- or di-halo-Cl_6 alkoxy, cyano, halo, thioalkyl, 
hydroxy, alkanoyl, N02, SH, amino, C1_6 alkylamino, di(C1_ 
6)alkylamino, di(Cl_6)alkylamide, carboxyl, (Cl_6)carbox 
yester, Cl_6 alkylsulfone, Cl_6 alkylsulfoxide, Cl_6 alkylsul 
fonamide, di(C1_6)alkyl(alkoxy)amine, C6_1O aryl, C7_l4 
alkylaryl and an additional 4-7 membered monocyclic het 
erocycle. The monocyclic heterocycle may be attached to 
the molecule, e.g. R1 in formula I, at any atom in the ring. 

[0047] Examples of monocyclic heterocycles include, but 
are not limited to, the folloWing (and their tautomers): 

ooouu 
O//\\O 

s N/o o N\ N 

E) L) Q U Q 
O/N\ O/N\ s s\ N\ Q Q Q @N [If 

N /N s /s N 

N 

Q<><O> 
[0048] Those skilled in the art Will recogniZe that the 
heterocycles used in the compounds of the present invention 
should be stable. Generally, stable compounds are those 
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Which can be synthesiZed, isolated and formulated using 
techniques knoWn the those skilled in the art Without deg 
radation of the compound. 

[0049] The term “substituent” With reference to an amino 
acid or amino acid derivative means a radical derived from 
the corresponding ot-amino acid. For instance, the substitu 
ents methyl, iso-propyl, and phenyl represent the amino 
acids alanine, valine, and phenyl glycine, respectively. 

[0050] Where used in naming compounds of the present 
invention, the designations “Pl', P1, P2, P3 and P4”, as used 
herein, map the relative positions of the amino acid residues 
of a protease inhibitor binding relative to the binding of the 
natural peptide cleavage substrate. Cleavage occurs in the 
natural substrate betWeen P1 and P1‘ Where the nonprime 
positions designate amino acids starting from the C-terminus 
end of the peptide natural cleavage site extending toWards 
the N-terminus; Whereas, the prime positions emanate from 
the N-terminus end of the cleavage site designation and 
extend toWards the C-terminus. For example, Pl' refers to 
the ?rst position aWay from the right hand end of the 
C-terminus of the cleavage site (ie. N-terminus ?rst posi 
tion); Whereas Pl starts the numbering from the left hand 
side of the C-terminus cleavage site, P2: second position 
from the C-terminus, etc.)[see Berger A. & Schechter l., 
Transactions of the Royal Society London series (1970), 
B257, 249-264]. 
[0051] In accordance With the present invention, there are 
provided compounds of formula 1: 

[0052] Wherein: 

[0053] (a) R1, R2, R3, R4, R5 and R6 are each indepen 
dently H; C1_6 alkyl; C3_7 cycloalkyl; Cl_6alkoxy; C3_7 
cycloalkoxy; halo-Cl_6 alkoxy; halo-Cl_6 alkyl; cyano; 
halo; hydroxyl; C1_6 alkanoyl; nitro; amino; mono or 
di-(Cl_6)alkyl amine; mono or di-(C3_7)cycloalkyl 
amine; mono or di-Cl_6 alkylamide; mono or di-(C3_ 
7)cycloalkyl amide; carboxyl; (Cl_6)carboxyester; 
thiol; Cl_6 thioalkyl; Cl_6 alkylsulfoxide; Cl_6 alkylsul 
fone; C1_6 alkylsulfonamide; C6_1O aryl optionally sub 
stituted With Het; C7_l4 alkylaryl; C6_1O aryloxy; C7_l4 
alkylaryloxy; 4-7 membered monocyclic heteroary 
loxy; or Het; said Rl to R6 optionally attached to the 
isoquinoline group by a C1_6 alkyl linking group; 
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cycloalkyl; Cl_3 alkoxy; C3_4 cycloalkoxy; halo-C1_3 
alkoxy; halo-Cl_3 alkyl; cyano; halo; hydroxyl; Cl_3 
alkanoyl; mono or di-(Cl_3)alkyl amine; mono or 

di-(C3_4) cycloalkyl amine; mono or di-Cl_3 alkyla 
mide; mono or di-(C3_4)cycloalkyl amide; or carboxyl; 

[0064] (b) R7 is NH2 or iNRlORn; wherein R10 is C1_6 
alkyl, C1_6 haloalkyl, C(O)iNRl2R13, C(O)iORl4, 
or 4C(O)iRl6; R11 is H, Cl_6 alkyl or Cl_6 haloalkyl, 
provided that if either Rl2 or R13 is H then R11 is H; 

[0065] R12 and R13 are each independently H; Cl_6 
alkyl, C3_7 cycloalkyl or C4_1O alkylcycloalkyl, each 
optionally substituted With halo, Cl_3 alkoxy, C1_3 
haloalkoxy, C1_3 alkyl or Cl_3 haloalkyl; and Wherein 
R12 and R13 together With the nitrogen to Which they are 
bonded can form a 4-7 membered heterocycle; R14 and 
R15 are each independently C1_6 alkyl, C3_7 cycloalkyl 
or C4_l0 alkylcycloalkyl, each optionally substituted 
With halo, Cl_3 alkoxy, Cl_3 haloalkoxy, Cl_3 alkyl or 
Cl’3 haloalkyl; R16 is H; C1_6 alkyl, C3_7 cycloalkyl or 
C47l0 alkylcycloalkyl, each optionally substituted With 
halo, Cl_3 alkoxy, Cl_3 haloalkoxy, Cl_3 alkyl or C1_3 
haloalkyl; aryl or Het; 

[0066] (c) R8 and R9 are each independently H or C1_3 
alkyl optionally substituted With halo, or C l_3 alkoxy, or 
Cl_3 haloalkoxy; 

[0067] (d) Q is a C3_9 saturated or unsaturated chain 
optionally containing one to three heteroatoms inde 
pendently selected from O, S(O)m; Wherein m is 0, l or 
2, or NR17, Wherein R17 is H; C1_6 alkyl, C1_6 
cycloalkyl, iC(O)iR18, C(O)4ORI9, C(O)i 
NRZOR21 or iSO2R22; R18, R20, and R21 are each 
independently H; Cl_6 alkyl or Cl_6 cycloalkyl; R19 is 
Cl’6 alkyl or C1_6 cycloalkyl; R22 is aryl, C1_6 alkyl or 
C cycloalkyl, each optionally substituted With halo; 
arid 

[0068] (e) W is OH, iNHiSOniRB or NHiSOni 
R24, Wherein n is l or 2, R23 is unsubstituted C3_7 
cycloalkyl, or cyclopropyl or cyclobutyl optionally 
substituted With C7_9 alkylaryl or C 1_ 4 alkyl; and R24 is 
C6_1O aryl or Het; 

or a pharmaceutically acceptable enantiomer, diastere 
omer, salt, solvate or prodrug thereof. 

[0069] Preferably, R1 is H; Cl_3 alkoxy; mono or di-(C1_ 
6)alkyl amine; a 5 or 6 membered monocyclic heterocycle; 
or C6_1O aryl optionally substituted With a 5 or 6 membered 
monocyclic heterocycle. Preferably, R2, R3, R4 and R5 are 
each independently H; Cl_6 alkoxy; halo-Cl_6 alkoxy; 
hydroxyl; or mono or di-(Cl_6)alkyl amine. 

[0070] Preferably, R7 is NH2 or iNHRlo; Wherein R10 is 
C(O)iNRl2R13, or C(O)iORl4; and R12 and R13 are C1_6 
alkyl optionally substituted With halo; and R14 is C1_6 alkyl 
or C3_7 cycloalkyl optionally substituted With halo. 

[0071] Preferably, Q is a C5_7 membered chain having one 
double bond optionally containing one heteroatom indepen 
dently selected from O, S(O)m; Wherein m is 0, l or 2, or 
NR17, Wherein R17 is H; C1_6 alkyl or C1_6 cycloalkyl. In a 
preferred aspect of the invention, Q has the folloWing 
structure: 
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HZC H OR HZC H 
/ / 

(n P (n P 

Wherein P is a C3 saturated chain optionally containing one 
heteroatom independently selected from O, S(O)m; Wherein 
m is 0, l or 2, or NRl7 (as de?ned in the compound of 
Formula II). 

[0072] In one aspect of the invention, W is preferably 
iNHiSOniRB, Wherein n is l or 2 and R23 is unsub 
stituted C3_7 cycloalkyl, or cyclopropyl or cyclobutyl option 
ally substituted With C7_9 alkylaryl or Cl_4 alkyl. In another 
aspect of the invention, W is NHiSOniRM, Wherein n is 
l or 2 and R24 is Het. 

[0073] Preferably, When R24 is Het, the Het is selected 
from the group consisting of: 

Cl Br 

SW/Cm \ I; 'N N' 
H3C / CH3 

CH3 

s N CCH 
/ g 3 

_ O | | 

OCH2CH3 
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-continued 

s 01 

| | or 
No2 

c1:3 

[0074] In accordance With another aspect of the present 
invention, there are provided compounds of formula III: 

III 

R3 R2 

R4 \ R1 

N 
R5 / 

[0075] Wherein: 

[0076] (a) R1 is H; C1_3 alkoxy; di-(Cl_6)alkyl amine; a 
5 or 6 membered monocyclic heterocycle; or C6_1O aryl 
optionally substituted With a 5 or 6 membered mono 
cyclic heterocycle; 

[0077] R2, R3, R4 and R5 are each independently H; C1_3 
alkoxy; halo; or di-(Cl_6)alkyl amine; 

[0078] (b) R7 is iNHRlo; Wherein R10 is C(O)i 
NHRB, or C(O)iORl4; R13 and R14 are C1_6 alkyl; 

[0079] (c) Q is a C5_7 membered chain having one 
double bond optionally containing one heteroatom 
independently selected from O, S(O)m; Wherein m is 0, 
l or 2, or NR17, Wherein R17 is H; C1_6 alkyl or C1_6 
cycloalkyl; and 

[0080] (d) R23 is unsubstituted C3_7 cycloalkyl, or 
cyclopropyl or cyclobutyl optionally substituted With 
C779 alkylaryl or Cl_4 alkyl; 

or a pharmaceutically acceptable enantiomer, diastere 
omer, salt, solvate or prodrug thereof. 

[0081] Preferably, R1 is selected from the group consisting 
of pyridine, pyrrolidine, morpholine, piperaZine, oXaZole, 
isoXaZole, thiaZole, imidaZole, pyrrole and pyraZole. In one 
preferred aspect, R1 is phenyl optionally substituted With 
one or more members selected from the group consisting of 
selected from the group consisting of C1_3 alkoxy, halo, 
carboxyl, di-(Cl_3)alkyl amine, Cl_3 haloalkyl, tri?uorom 
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ethyl, tri?uoromethoxy and hydroxy. In another preferred 
aspect, R1 is di-(Cl_3)alkyl amine. In another preferred 
aspect, R1 is piperaZine substituted With one or more mem 

bers selected from the group consisting of Cl_3 alkyl, C5_7 
cycloalkyl or pyridine. Preferably, R2 is chloro or ?uoro. In 
one preferred aspect, R2 is di-(Cl_3)alkyl amine or methoxy. 

[0082] In one preferred aspect, Q has a structure selected 
from the folloWing: 

a ewglag ,5 Q 22.. 
a; Q 

[0083] In another preferred aspect, Q has a structure 
selected from the folloWing: 

8 

g Q 

P? 
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-continued -continued 

NM62 
U. 0. 

R17 MeO 
| \ 
N O 

(1) (1) 

Me 

[0084] Examples of preferred compounds in accordance 
With the invention are selected from the group consisting of 

ocr3 

MeO 
MeO \ \ 

/ N / N 

Q, 

Me 

OCF3 

MeO Me N 
\ 2 \ 

/ N / N 

Q 
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-continued -c0ntinued 
/ NM62 

M O N 
e \ \ M60 

| \ 
/ N I 

/ N 

M60 OCF3 

/ N MeO 

OCF3 
MeO 




































































































































































































































































































































































































