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NOVEL PEPTIDE INHIBITORS OF HEPATITIS C VIRUS REPLICATION

BACKGROUND OF THE INVENTION

Field of the Invenfion

[0001] The present invention relates to compounds, processes for their synthesis,

compositions and methods for the treatment of hepatitis C virus (HCV) infection.

Description of the Related Art

[0002] Hepatitis C virus (HCV) infection is the most common 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 persons in the United States. Chronic liver disease 1s 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 1s the most frequent ndication for liver
transplantation among adults,

(0003} Antiviral therapy of chronic hepatifis C has evolved rapidly over the last
decade, with significant improvements seen in the efficacy of treatment. Nevertheless, even
with combination therapy using pegylated IFN-o plus ribavirin, 40% to 50% of patients fail
therapy, i.e., are nonresponders or relapsers. These patients currently have no effective
therapeutic alternative. In particular, patients who have advanced fibrosis or cirrhosis on
liver biopsy are at significant risk of developing complications of advanced liver disease,
including ascites, jaundice, variceal bleeding, encephalopathy, and progressive liver failure,
as well as a markedly increased risk of hepatocellular carcinoma.

[0004]  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 dernved

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 1s estimated that the
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- number of persons with long-standing HCV 1nfection of 20 years or longer could more than
quadruple from 1990 to 2015, from 750,000 to over 3 million. The proportional increase n
persons infected for 30 or 40 years would be even greater. Since the nsk of HCV-related
chronic liver disease 1s related to the duration of infection, with the rnisk of cirrhosis
progressively increasing for persons infected for longer than 20 years, this will result in a
substantial increase in cirrhosis-related morbidity and mortality among patients infected
between the years of 1965-1985.

[0005] HCV is an enveloped positive strand RNA virus in the Flavivindae family.
The single strand HCV RNA genome is approximately 9500 nucleotides 1n length and has a
single open reading frame (ORF) encoding a single large polyprotem of about 3000 ammo
acids. In infected cells, this polyprotein 1s cleaved at multiple sifes by celiular and viral
proteases to produce the structural and non-structural (NS} proteins of the virus. In the case
of HCV, the generation of mature nonstructural proteins (NS2Z, NS3, NS4, NS4A, NS4B,
NSS5A, and NS5B) is effected by two viral proteases. The first viral protease cleaves at the
NS2-NS3 junction of the polyprotein. The second viral protease 18 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-terminus of NS3 and the C-terminus
of the polyprotein). NS3 protease exhibits activity both in cis, at the NS3-NS4 cleavage site,
and in trans, for the remaining NS4A-NS4B, NS4B-NS5SA, and NS5SA-NSS5B 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 1s necessary
for NS3-mediated processing events and enhances proteolytic efficiency at all sites
recognized by NS3. The NS3 protease also exhibits nucleoside triphosphatase and RNA
helicase activities. NS5B is an RNA-dependent RNA polymerase involved 1n the replication

of HCV RNA.

SUMMARY OF THE INVENTION

[0006]  The present embodiments provide compounds of the general Formula I:
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wherein:

B is a ring selected from the group consisting of

R2a  p2b
a3 a9

“"»’LN o W _and "L’rc\l S

Z 15 a bond, O, CH,, NH or S;

X 1s N or CH;

n;180, 1, 2 or 3;

n, s 0 or 1;

R' is H, Ci; alkyl, Ci- cycloalkyl, optionally substituted heterocycle,
optionally substituted phenyl, benzyloxy, or substituted benzyl,

R* and R*" are independently hydrogen or optionally substituted C.3 alkyl;

W is hydrogen, OR™, O(COR™, O(CO)NR™R™, SR™, NHR™, NH(CO)R™,
CHRMR%, N‘H(CS)R3 “ optionally substituted heterocycle, optionally substituted

phenyl,
4a O R* S R4a
s > | >
’.H‘O&N I fj IJHBX_N( m' '\J }HHA\?N;mEiJ
T \ " RA4D b
R ’ 3 , Of
s N 3
f .
o~ T3
S 4b

R** and R*" are independently hydrogen, C,g alkyl, Ci; cycloalkyl, Ca.o
cycloalkyl-alkyl, optionally substituted Cs.0 aryl, optionally substituted Cs.g

3.
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heteroaryl, optionally substituted C-.,q aralkyl, optionally substituted Cg.)7 heteroaryl-
alkyl, optionally substituted heterocycle, optionally substituted phenyl, optionally
substituted bicyclic ring system, or optionally substituted benzyl;

mis 1 or2;

R* and R*™ are independently hydrogen, halogen, hydroxy, nitro, amino,
cyano, C(O)R’, C(O)OR’, C(ONR'R®, C(SNR'R®, S(O)R’, S(O)R’, Cly alkyl
optionally substituted with up to 5 fluoro, C;.3 alkoxy optionally substituted with up
to 5 fluoro, C,.g alkylthio group optionally substituted with up to 5 fluoro, or Cig
alkylamino optionally substituted with up to 5 fluoro;

R’ and R® are independently optionally substituted alkyl, optionally
substituted aryl, or optionally substituted heteroaryl;

R and R”" are independently hydrogen, C;g alkyl optionally substituted with
up to 5 fluoro, C;3 cycloalkyl-alkyl, C,g alkenyl, Cs cycloalkyl optionally
substituted with up to 5 fluoro, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted C;.,¢ aralkyl, or optionally substituted Cg.j7
heteroaryl-alkyl; alternatively R and R’® are taken together to form a three to six-

membered carbocyclic or heterocyclic ring system optionally substituted by 1-3

substituents selected from the group consisting of C; alkyl, C, alkenyl, and
optionally substituted C;.7 cycloalkyl;

R® and R®® are independently hydrogen, C, 5 alkyl optionally substituted with
up to 5 fluoro, Cs.g alkenyl, Cs.7 cycloalkyl optionally substituted with up to 5 tluoro,
Cs.7 cycloalkyl-alkyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted C7.j¢ aralkyl, or optionally substituted Cg | heteroaryl-alkyl;
alternatively R* and R°” are taken together to form an optionally substituted three to
six- membered carbocyclic or heterocyclic ring system;

R® and R®® are independently hydrogen, optionally substituted alkyl,
optionally substituted aryl, optionally substituted heteroaryl, or optionally substituted
Ci.g heterocychic;

Y is selected from the group consisting of —C(O)NHS(ORR™, -
C(OYNHS(0)NRR®® —C(O)NHS(O)R™, —C(O)NHS(ONR™R™, — C(O)C(0)OH, -
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I

C(O)NHR%,  —C(O)R™ ~ —C(O)OR™, -C(O)NHC(O)R™, -C(O)OH, -
C(O)C(O)NR%R%, and —C(O)NHOR%; and

R” and R are independently hydrogen, optionally substituted C,.¢ alkyl,
optionally substituted C;.; cycloalkyl, optionally substituted Cs.9 cycloalkyl-aikyl,
optionally substituted aryl, optionally substituted heteroaryl, Cr.9 aralkyl, or optionally
substituted Cg.2 heteroaryl-alkyl, or NR”R” forms a substituted or unsubstituted
three- to six- membered heterocyclic ring;

R' is an aryl or heteroaryl optionally substituted by 1-3 substituents selected
from the group consisting of halogen, hydroxy, nitro, amino, cyano, C(O)Rga,
C(OYOR® C(ONR¥™R®, C(S)NR¥*R®®, OR™, and S(0);R™, Css heterocyclic, C)
alkyl optionally substituted with up to 5 fluorc or cyano, C,3 alkoxy optionally
substituted with up to 5 fluoro, C,_g alkylthio group optionally substituted with up o 5
fluoro, and C) alkylamino optionally substituted with up to 5 tluoro;

with the provisos that:

W

9|

s , X 18 N, and W 18 OR3a, then R°® is not

if B is
optionally substituted quinazolinyl, optionally substituted quinolinyl,

optionally substituted napthalenyl, or naphthalenylmethyl; and

VY

Q}"Qﬂ

ifBis °~ X is N, Wis H, and Y is - C(O)OH then R is
not optionally substituted acridinyl or optionally substituted 1,3,5-tnazinyl.

10007] The present embodiments also provide compounds of the general Formula

W
B
O .
7 NH
"“‘H T@;b O R5a R5b
R (1)

or a pharmaceutically acceptable salt, prodrug, or ester thereot, wherein:

e
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R™ and R*® are independently hydrogen, C,.g alkyl optionally substituted with
up to S fluoro, Cig cycloalkyl-alkyl, C,g alkenyl, Cs; cycloalkyl optionally
substituted with up to 5 fluoro, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted C7.p aralkyl, or optionally substituted Cq.i2
heteroaryl-alkyl; alternatively R and R’" are taken together to form a three to six-
membered carbocyclic or heterocyclic ring system optionally substituted by 1-3
substituents selected from the group consisting of C alkyl, C; alkenyl, and
optionally substituted Ci.7 cycloalkyl;

R% and R®® are independently hydrogen, C; alkyl optionally substituted with
up to 5 fluoro, Cog alkenyl, Ci.7 cycloalkyl optionally substituted with up to 5 tluoro,
Cs7 cycloalkyl-alkyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted C7.¢ aralkyl, or optionally substituted Cg.;; heteroaryl-alkyl,
alternatively R and R°® are taken together to form an optionally substituted three to
s1x- membered carbocyclic or heterocyclic ring system,;

R' is an aryl or heteroaryl optionally substituted by 1-3 substituents selected
from the group consisting of halogen, hydroxy, nitro, amineo, cyano, C(O)R™,
C(O)OR™, C(ONR®**R® C(S)NR¥R®, OR®, $(0),R¥, C1.3 heterocyclicC).g alkoxy
optionally substituted with up to 5 fluoro, C,.g alkylthio group optionally substituted
with up to 5 fluoro, C,.g alkylamino optionally substituted with up to 5 fluoro, and C,.
¢ alkyl optionally substituted with up to 3 fluoro or cyano;

R¥ and R®™ are independently hydrogen, optionally subsfituted alkyl,
optionally substituted aryl, optionally substituted heteroaryl, or optionally substituted
(1.5 heterocyclic;

B 1s a ring system selected from the group consisting of:

N
o 7

p

n;1s0, 1, 2 or 3;

n,; 18 Q or 1;

X 18 N or CH;



CA 02686546 2009-11-04
WO 2008/141227 PCT/US2008/063304

Y 15 a group configured to hydrogen bond to an NS3 protease His57 imidazole
moiety and to hydrogen bond to a NS3 protease Gly137 nitrogen atom;
R'' is a group configured to form a non-polar interaction with at least one

NS3 protease S1° pocket moiety selected from the group consisting of Lysl36,

Glyl137, Ser138, His57, Gly58, GIn41, Gly42, and Phe43; and

W is a group configured to form a non-polar interaction with at least one NS3
protease S2 pocket moiety selected from the group consisting of His37, Arglss,

Val78, Asp79, and GIn&d.

10008] The present embodiments provide for a method of inhibiting NS3/NS4
protease activity comprising contacting a NS3/NS4 protease with a compound disclosed
herein.

[0009]  The present embodiments provide for a method of treating hepatitis by
modulating NS3/NS4 protease comprising contacting a NS3/NS4 protease with a compound
disclosed herein.

[0010]  Preferred embodiments provide a pharmaceutical composition comprising:
a) a preferred compound; and b) a pharmaceutically acceptable carrier.

[0011] Preferred embodiments provide a method of treating a hepatitis C virus
infection in an individual, the method comprising administering to the mndividual an etfective
amount of a composition comprising a preferred compound.

(0012] Preferred embodiments provide a method of treating liver fibrosis in an
individual, the method comprising administering to the individual an effective amount of a
composition comprising a preferred compound.

[0013] Preferred embodiments provide a method of increasing liver function 1n an
individual having a hepatitis C virus infection, the method comprising administering to the

individual an effective amount of a composition comprising a preterred compound.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Definitions

[0014] As used herein, the term “hepatic fibrosis,” used mterchangeably herein

with “liver fibrosis,” refers to the growth of scar tissue in the liver that can occur in the

context of a chronic hepatitis infection.
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[0015] The terms “individual,” “host,” “subject,” and “patient” are wused
interchangeably herein, and refer to a mammal, including, but not hmted to, primates,

including simians and humans.

[(6016]  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 factors, alkaline

phosphatase, aminotransferases (e.g., alanine transaminase, aspartate transaminase), 5°-

nucleosidase, vy-glutaminyltranspeptidase, etc.), synthesis of bilirubin, synthesis of
cholesterol, and synthesis of bile acids; a liver metabolic function, mcluding, but not limited
to, carbohydrate metabolism, amino acid and ammonia metabelism, hormone metabolism,
and lipid metabolism; detoxification of exogenous drugs; a hemodynamic function, including
splanchnic and portal hemodynamics; and the like.

[0017] 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 ftiter. 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 1n 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 five months, or at least about six months
following cessation of freatment.

[0018] “Treatment failure patients” as used herein generally 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 can
include treatment with IFN-o. monotherapy or IFN-oo combination therapy, where the
combination therapy may include administration of IFN-o and an antiviral agent such as

rroavirin.

bl B 1 3

[0019] As used herein, the terms “treatment,” “treating,” and the like, refer to
obtamning a desired pharmacologic and/or physiologic effect. The effect may be prophylactic
in terms of completely or partially preventing a disease or symptom thereot and/or may be

therapeutic in terms of a partial or complete cure for a disease and/or adverse affect

_8-
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attributable to the disease. “Treatment,” as used herein, covers any treatment of a disease 1 a
mamimal, particularly in a human, and includes: (a) preventing the disease from occurring in a
subject which may be predisposed to the disease but has not yet been diagnosed as having 1t;
(b) inhibiting the disease, i.e., arresting its development; and (c) rehieving the disease, 1.e.,
causing regression of the disease.

[0020] The terms “individual,” “host,” “subject,” and “patient” are used
interchangeably herein, and refer to a mammal, including, but not hmited to, murines,
simians, humans, mammalian farm animals, mammalian sport animals, and mammalian pets.

[0021]  As used herein, the term “a Type I interferon receptor 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 mterferon
receptor agonists include interferons, including naturally-occurmng mterferons, modified
interferons, synthetic interferons, pegylated interferons, fusion proteins comprising an
interferon and a heterologous protein, shuffled interferons; antibody specific for an interferon
receptor; non-peptide chemical agonists; and the like.

[0022] As used herein, the term “Type II interferon receptor agonist” refers {o any
naturally occurring or non-naturally occurring ligand of human Type 1I mterferon receptor

that binds to and causes signal transduction via the receptor. Type 1l interferon receptor
agonists include native human interferon-y, recombinant IFN-y species, glycosylated IFN-y
species, pegylated IFN-y species, modified or variant IFN-y spectes, IFN-y fusion proteins,
antibody agonists specific for the receptor, non-peptide agonists, and the like.

10023] As used herein, the term ““a Type III interferon receptor agonist™ refers to
any naturally occurring or non-naturally occurring ligand of human IL-28 receptor o (“IL-
28R’"), the amino acid sequence of which is described by Sheppard, et al., infra., that binds to

and causes signal transduction via the receptor.

[(0024]  As used herein, the term “inferferon receptor agonist™ refers to any Type ]
interferon receptor agonist, Type Il interferon receptor agonist, or Type IIl interferon receptor
agonist.

[0025] The term “dosing event” as used herein refers fo 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

9.
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herein, includes, but is not limited 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.

[(0026] “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 1s received by
the patient each minute during the selected period of time.

[0027] “Controlled release” as used herein (e.g., 1n the context of “controlled
drug release”) is meant to encompass release of substance (e.g.,, a Type I or Type Il
interferon receptor agonist, e.g., IFN-o) at a selected or otherwise controllable rate, interval,
and/or amount, which is not substantially influenced by the environment of use. “Controlled
release’” thus encompasses, but is not necessarily limited to, substantially confinuous dehivery,
and patterned delivery (e.g., intermittent delivery over a period of time that 1s interrupted by
regular or irregular fime intervals).

[0028] “Patterned” or “temporal” as used 1n the context of drug delivery 1s meant
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).
“Patterned” or “‘temporal” drug delivery is meant to encompass dehivery 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 1s continuous or substantially continuous, or chronic.

[0029] The term “controlled drug delivery device™ i1s meant to encompass any
device wherein the release (e.g., rate, timing of release) of a drug or other desired substance
contained therein is controlled by or determined by the device itself and not substantially
influenced by the environment of use, or releasing at a rate that 1s reproducible within the

environment of use,

[0030] By “substantially continuous” as used in, for example, the context of
“substantially continuous infusion” or “substantially continuous delivery” 1s meant to refer to
delivery of drug in a manner that 1s substantially uninterrupted for a pre-selected period of

drug delivery, where the quantity of drug received by the patient durning any & hour interval 1n

-10-
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the pre-selected period never falls to zero. Furthermore, “substantiaily continuous™ drug
delivery can 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 umt
time) that is substantially uninterrupted for a pre-selected pertod of drug delivery.

[0031] 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 substantially constant value over a time course, such that the area under the curve
defined by the value of the biological parameter as a function of time for any 8 hour perod
during the time course (AUCS8hr) 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 ot the biological
parameter over an 8 hour period during the time course (AUCS8hr average). The AUCEhr
average is defined 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 1n
the time course (total/3days), i.e., @ = (AUCtotal)/ (total/3days). For example, in the context
of a serum concentration of a drug, the serum concentration of the drug 1s 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 (AUCShr) 18
no more than about 20% above or about 20% below the average area under the curve of
serum concentration of the drug over an 8 hour period in the time course (AUCShr average),
i.e., the AUCShr is no more than 20% above or 20% below the AUCEhr average for the
serum concentration of the drug over the time course.

[0032] The term “alkyl” used herein refers to a monovalent straight or branched
chain radical of from one to twenty carbon atoms, including, but not limited to, methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-hexyl, and the like.

[0033]  The term “halo” used herein refers to fluoro, chloro, bromo, or 1odo.

[0034] The term “alkoxy” used herein refers to straight or branched chain alkyl
radical covalently bonded to the parent molecule through an --O-- linkage. IExamples of
alkoxy groups mclude, but are not limited to, methoxy, ethoxy, propoxy, 1sopropoxy, butoxy,

n-butoxy, sec-butoxy, t-butoxy and the like.
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[0035] The term “alkenyl” used herein refers to a monovalent straight or branched
chain radical of from two to twenty carbon atoms containing a carbon double bond including,
but not limited to, 1-propenyl, 2-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl, and the
like.

[0036]  The term “alkynyl” used herein refers to a monovalent straight or branched
chain radical of from two to twenty carbon atoms containing a carbon triple bond including,
but not limited to, 1-propynyl, 1-butynyl, 2-butynyl, and the hike.

[(0037]  The term “aryl” used herein refers to homocyclic aromatic radical whether
fused or not fused. Examples of aryl groups include, but are not limited to, phenyl, naphthyl,
biphenyl, phenanthrenyl, naphthacenyl, and the like.

[0038] The term “cycloalkyl” used herein refers to saturated aliphatic ring system
radical having three to twenty carbon atoms including, but not limited to, cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl, and the like.

[0039]  The term “cycloalkenyl” used herein refers to aliphatic ring system radical
having three to twenty carbon atoms having at least one carbon-carbon double bond 1n the
ring. Examples of cycloalkenyl groups include, but are not limited to, cyclopropenyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like.

[0040] The term “polycycloalkyl” used herein refers to saturated aliphatic ring
system radical having at least two rings that are fused with or without bridgehead carbons.
Examples of polycycloalkyl groups include, but are not hiimted to, bicycloj4.4.0]decanyl,
bicyclo[2.2.1]heptanyl, adamantyl, norbornyl, and the like.

[0041] The term “polycycloalkenyl” used herein refers to aliphatic ring system
radical having at least two rings that are fused with or without bridgehead carbons in which at
Jeast one of the rings has a carbon-carbon double bond. Examples of polycycloalkenyl
groups include, but are not limited to, norbornylenyl, 1,1°-bicyclopentenyl, and the like.

[0042] The term “polycyclic hydrocarbon” used herein refers to a ring system
radical in which all of the ring members are carbon atoms. Polycyclic hydrocarbons can be
aromatic or can contain less than the maximum number of non-cumulative double bonds.
Examples of polycyclic hydrocarbon include, but are not lmmited to, naphthyl,

dihydronaphthyl, indenyl, fluorenyl, and the like.
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[0043] The term “heterocyclic” or “heterocyclyl” used herein refers to cyclic ring
system radical having at least one nonaromatic ring in which one or more ring atoms are not
carbon, namely heteroatom. Monocyclic “heterocyclic” or “heterocyclyl” moieties are
nonaromatic. Bicyclic “heterocyclic” or “heterocyclyl” moieties include one nonaromatic
ring wherein at least one heteroatom is present in the nonaromatic ring. Examples of
heterocyclic groups include, but are not limited to, morpholinyl, tetrahydrofuranyl,
dioxolanyl, pyrolidinyl, oxazolyl, pyranyl, pyrrolyl, isoindoline and the hke.

[0044] The term “heteroaryl” used herein refers to an aromatic ring system radical
in which one or more ring atoms are not carbon, namely heteroatom, whether one ring or
multiple fused rings. In fused ring systems, the one or more heteroatoms may be present in
only one of the rings. Examples of heteroaryl groups include, but are not limited to,
benzothiazyl, benzoxazyl, quinazolinyl, quinolinyl, i1soqumolinyl, quinoxalinyl, pyrdinyi,
pyrrolyl, oxazolyl, indolyl, and the like,

[0045]  The term “heteroatom” used herein refers to, for example, oxygen, sulfur
and nitrogen.

[0046] The term “arylalkyl” used heremn refers to one or more aryl groups
appended to an alkyl radical. Examples of arylalkyl groups include, but ar¢ not lumted to,
benzyl, phenethyl, phenpropyl, phenbutyl, and the like.

[0047] The term “cycloalkylalkyl” used herein refers to one or more cycloatkyl
groups appended to an alkyl radical. Examples of cycloalkylalkyl include, but are not limited
to, cyclohexylmethyl, cyclohexylethyl, cyclopentylmethyl, cyclopentylethyi, and the like.

[0043] The term “hetercarylalkyl” used herein refers to one or more heteroaryl

groups appended to an alkyl radical. Examples of heteroarylalkyl include, but are not limited
to, pyridylmethyl, furanylmethyl, thiopheneylethyl, and the like.

[0049] The term “heterocyclylalkyl” used herein refers to one or more
heterocyclyl groups appended to an alkyl radical. Examples of heterocyclylalkyl include, but
are not limited to, morpholinylmethyl, morpholinylethyl, morpholinylpropyl,
tetrahydrofuranylmethyl, pyrrolidinylpropyl, and the like.

[0050] he term “aryloxy” used herein refers to an aryl radical covalently bonded

to the parent molecule through an --O-- linkage.

-13-



CA 02686546 2009-11-04
WO 2008/141227 PCT/US2008/063304

[0051]  The term “alkylthio” used herein refers to straight or branched cham alkyl
radical covalently bonded to the parent molecule through an --S-- linkage. Examples of
alkoxy groups include, but are not limited to, methoxy, ethoxy, propoxy, isopropoxy, butoxy,
n-butoxy, sec-butoxy, t-butoxy and the like,

[0052]  The term “arylthio” used herein refers to an aryl radical covalently bonded
to the parent molecule through an --S-- linkage.

[0053] The term “alkylamino” used herein refers to nitrogen radical with one or
more alkyl groups attached thereto. Thus, monoalkylamino refers to nitrogen radical with
one alkyl group attached thereto and dialkylamino refers to nitrogen radical with two alkyl
oroups attached thereto.

[0054] The term “cyanoamino” used herein refers to nitrogen radical with nitrile
group attached thereto.

[0055] The term “carbamyl” used herein reters to RNHCOO--.

[0056]  The term “keto” and “carbonyl” used herein refers to C=0.

[0057]  The term “carboxy’” used herein refers to —-COQOH.

[0058] The term “sulfamyl” used herein refers to —SO,NH;.

[0059] The term “sulfonyl” used herein refers to —SO,—.

[0060] The term “sulfinyl” used herein refers to —SO—.

[0061]  The term “thiocarbonyl” used herein refers to C=S.

[0062] The term “thiocarboxy” used herein reters to CSOH.

[0063]  As used herein, a radical indicates species with a single, unpaired electron
such that the species containing the radical can be covalently bonded to another species.
Hence, in this context, a radical is not necessarily a free radical. Rather, a radical indicates a

specific portion of a larger molecule. The term “radical” can be used interchangeably with

the term “group.”

[0064]  As used herein, a substituted group 1s dernved from the unsubstifuted
parent structure in which there has been an exchange of one or more hydrogen atoms ftor
another atom or group. When substituted, the substituent group(s) is (ar<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>