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BACKGROUND

[0003] In the 1940’s the disease originally referred to as viral hepatitis was
distinguished into two separate disorders termed infectious hepatitis (hepatitis A, HAV) and
homologous serum hepatitis (hepatitis B, HBV). Transfusion of blood products had been
demonstrated to be a common route of transmission of viral hepatitis. HBV was originally
assumed to be the causative agent of post-transfusion hepatitis as the epidemiological and
clinical features of the disorder did not fit those of HAV.

[0004] Soon after a radioimmunoassay for hepatitis B surface antigen (HBsAg)
became available as a tool for identifying patients infected with HBV, it became apparent that
most patients having post-transfusion hepatitis were negative for HbsAg. Thus, hepatitis
following blood transfusion that was not caused by hepatitis A or hepatitis B and was

subsequently referred to as non-A, non-B hepatitis.
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Among the group of chronically infected people, 10-20 % will progress to life-threatening
conditions known as cirrhosis and another 1-5% will develop a liver cancer called
hepatocellular carcinoma. Unfortunately, the entire infected population is at risk for these
life-threatening conditions because no one can predict which individual will eventually
progress to any of them.

[0008] HCV is a small, enveloped, single-stranded positive RNA virus in the
Flaviviridae family. The genome is approximately 10,000 nucleotides and encodes a single
polyprotein of about 3,000 amino acids. The polyprotein is processed by host cell and viral
proteases into three major structural proteins and several non-structural proteins necessary for
viral replication. Several different genotypes of HCV with slightly different genomic
sequences have since been identified that correlate with differences in response to treatment

with interferon alpha.
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anti-HCV drugs. Currently the only effective therapy against HCV is alpha-interferon, which
reduces the amount of virus in the liver and blood (viral load) in only a small proportion of
infected patients. Alpha interferon was first approved for use in HCV treatment more than
ten years ago. Alpha interferon is a host protein that is made in response to viral infections
and has natural antiviral activity. These standard forms of interferon, however, are now
being replaced by pegylated interferons (peginterferons). Peginterferon is alpha interferon
that has been modified chemically by the addition of a large inert molecule of polyethylene
glycol. At the present time, the optimal regimen appears to be a 24~ or 48-week course of the
combination of pegylated alpha interferon and the nucleoside Ribavarin, an oral antiviral
agent that has activity against a broad range of viruses. By itself, Ribavarin has little effect
on HCV, but adding it to interferon increases the sustained response rate by two- to three-

fold. Nonetheless, response rates to the combination interferorn/ Ribavarin therapy are
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activity against a broad range of viruses. By itself,

activity.p Abe piventeisprpyides eorapquads of Formula 1 that are potént and/ or selective
inhibitors of Hepatitis C virus replication. The invention also provides pharmaceutical

compositions containing one or more compound of Formula 1, or a salt, solvate, or acylated
prodrug of such compounds, and one or more pharmaceutically acceptable carriers,
excipients, or diluents.

[0016] The invention further comprises methods of treating patients suffering from
certain infectious diseases by administering to such patients an amount of a compound of
Formula 1 effective to reduce signs or symptoms of the disease. These infectious diseases
include viral infections, particularly HCV infections. The invention is particularly includes
methods of treating human patients suffering from an infectious disease, but also
encompasses methods of treating other animals, including livestock and domesticated

companion animals, suffering from an infectious disease.
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cEripEurtss aékyl;@rﬁma yhsubstitutedgeith Cs-Sotxeiradkyldez- QQ%HF%% @r Cs-
Cycycloalkyl, or Y is absent; wherein when V is absent, W is absent.
A, is Nitrogen or CRy; A, is Nitrogen or CRy; Aj is Nitrogen or CR3; and Ay is
Nitrogen or CRy; where 1 or 2 of Ay, Az, As, or A4 is Nitrogen.
Ri-R4, when present, are independently chosen from: hydrogen, halogen, hydroxy,

cyano, nitro, amino, acetyl, -NHCO;, - NHSO,, C;-Cshaloalkyl, and C;-C;haloalkoxy, and

C1-Cgalkyl, Cy-Csalkenyl, C,-Cgalkynyl, C;-Cgalkoxy, mono- and di-(Ci-
Csalkyl)amino, C,-Cgalkanoyl, C;-Caalkylthio, Ci-Caalkylsulfinyl, Ci-Caalkylsulfonyl, C;-
Cgjalkylcarboxamide, mono- and di(C;-Cgalkyl)carboxamide, (C3-Cscycloalkyl)Co-Caalkyl,
C,-Cymonocyclic heterocycloalkyl, phenyl, pyridyl, and pyrimidinyl; each of which is
substituted with O to 5 substituents independently chosen from halogen, hydroxy, Ci-Caalkyl,
C;-Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyl, and C;-Cshaloalkoxy.

Rs is hydrogen, halogen, hydroxy, amino, nitro, cyano, C;-Csalkyl, C;-Csalkoxy, Ci-
Cshaloalkyl, or C;-Cyhaloalkoxy.
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or more preferably an ECso of about 1 micromolar or less; or still more preferably an ECso of

about 500 nanomolar or less in an HCV replicon assay.

DETAILED DESCRIPTION OF THE INVENTION
CHEMICAL DESCRIPTION AND TERMINOLOGY

[0021] Prior to setting forth the invention in detail, it may be helpful to provide
definitions of certain terms to be used herein. Compounds of the present invention are
described using standard nomenclature. Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as is commonly understood by one of skill in the
art to which this invention belongs.

[0022] Formula 1 includes all subformulae thereof. For example Formula 1 includes
compounds of Formulae 2-12. On certain occasions compounds of Formula 1 are referred to
herein as azabenzofuran substituted thioureas. The term “azobenzofuran” is used to indicate
a benzo analogue, a six-membered aromatic ring containing one or more nitrogen atom, fused
to a furanyl ring.

[0023] In certain situations, the compounds of Formula 1 may contain one or more
asymmetric elements such as stereogenic centers, stereogenic axes and the like, e.g.
asymmetric carbon atoms, so that the compounds can exist in different stereoisomeric forms.

These compounds can be, for example, racemates or optically active forms. For compounds
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within such a Formula 1 is defined independently of other variables. Thus, if a group is said

to be substituted, e.g. with 0-2 R*, then said group may be substituted with up to two R*
groups and R* at each occurrence is selected independently from the definition of R*. Also,
combinations of substituents and/or variables are permissible only if such combinations result
in stable compounds.

[0027] The term “substituted”, as used herein, means that any one or more hydrogens
on the designated atom or group is replaced with a selection from the indicated group,
provided that the designated atom's normal valence is not exceeded. When the substituent is
oxo (i.e., =0), then 2 hydrogens on the atom are replaced. When aromatic moieties are
substituted by an oxo group, the aromatic ring is replaced by the corresponding partially
unsaturated ring. For example a pyridyl group substituted by oxo is a pyridone.
Combinations of substituents and/or variables are permissible only if such combinations

result in stable compounds or useful synthetic intermediates. A stable compound or stable
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atoms hefaRlen igtbupx,eghialnchayhave b kingleenigogen atom or more than one nitrogen
atoms, and from 1 to about 8, or from 1 to about 6 carbon atoms; aryl having 6 or more
carbons and one or more rings, (e.g., phenyl, biphenyl, naphthyl, or the like, each ring either
substituted or unsubstituted aromatic); arylalkyl having 1 to 3 separate or fused rings and
from 6 to about 18 ring carbon atoms, with benzyl being an exemplary arylalkyl group;
arylalkoxy having 1 to 3 separate or fused rings and from 6 to about 18 ring carbon atoms,
with benzyloxy being an exemplary arylalkoxy group; or a saturated, unsaturated, or aromatic
heterocyclic group having 1 to 3 separate or fused rings with 3 to about 8 members per ring
and at least one ring having one or more N, O or S atoms.

[0030] A dash ("-") that is not between two letters or symbols is used to indicate a
point of attachment for a substituent. For example, -(CH,)C3-Cscycloalkyl is attached
through carbon of the methylene (CHj) group.

[0031] As used herein, “acetyl” is a group of the formula —(C=0)CHj,

[0032] As used herein, “alkyl” includes both branched and straight chain saturated
aliphatic hydrocarboﬁ groups, having the specified number of carbon atoms, generally from 1

to about 12 carbon atoms. The term C;- Cgalkyl as used herein indicates an alkyl group
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[0035] “Alkoxy” indicates an alkyl group as defined above with the indicated number
of carbon atoms attached through an oxygen bridge (-O-). Examples of alkoxy include, but
are not limited to, methoxy, ethoxy, n- propoxy, i- propoxy, n-butoxy, 2-butoxy, t-butoxy, n-
pentoxy, 2-pentoxy, 3- pentoxy, isopentoxy, neopentoxy, n-hexoxy, 2-hexoxy, 3-hexoxy, and
3- methylpentoxy.

[0036] “Alkenyloxy” indicates an alkenyl group as define above with the indicated
number of carbon atoms attached through an oxygen bridge (-O-). Examples of alkenyloxy
groups include, but are not limited to, prop-1-enyloxy and but-1-enyloxy.

[0037] “Alkanoyl” indicates an alkyl group as defined above, attached through a keto
(-(C=0)-) bridge. Alkanoyl groups have the indicated number of carbon atoms, with the

carbon of the keto group being included in the numbered carbon atoms. For example a

C,alkanoyl group is an acetyl group having the formula CH3(C=0)-.
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group as defined above having the defined number of carbon atoms. An exemplary alkylthio

group is methylthio.

[0044] As used herein the term “alkoxycarbonyl” indicates an alkoxy group, as
defined above, having the indicated number of carbon atoms, attached through a keto (-
(C=0)-) bridge. The alkoxy moiety of the alkoxycarbonyl group has the indicated number of
carbon atoms; the carbon of the keto bridge is not included in this number. A
Csalkoxycarbonyl group indicates for example, groups of the formula CHj;3(CH;),-O-(C=0)-
or (CH;),(CH)-O-(C=0)-.

[0045] As used herein “aminoalkyl” is an alkyl group as defined herein, having the

indicated number of carbon atoms, and substituted with at least one amino substituent (-NHz).
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[0049] In the term “(aryl)alkyl”, aryl and alkyl are as defined above, and the point of
attachment is on the alkyl group. “(Aryl)Co-Csalkyl” indicates an aryl group that is directly
attached via a single covalent bond (aryl)Coalkyl or attached through an alkyl group having
from 1 to about 4 carbon atoms. The term (aryl)alkyl encompasses, but is not limited to,
benzyl, phenylethyl, and piperonyl.

[0050] “Cycloalkyl” as used herein, indicates a monocyclic or multicyclic saturated
hydrocarbon ring group, having the specified number of carbon atoms, usually from 3 to
about 10 ring carbon atoms. Monocyclic cycloalkyl groups typically have from 3 to about 8
carbon ring atoms or from 3 to about 7 carbon ring atoms. Multicyclic cycloalkyl groups

may have 2 or 3 fused cycloalkyl rings or contain bridged or caged cycloalkyl groups.
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[0054] As used herein “Haloalkyl” indicates both branched and straight-chain alkyl

groups having the specified number of carbon atoms, substituted with 1 or more halogen
atoms, generally up to the maximum allowable number of halogen atoms. Examples of
haloalkyl include, but are not limited to, triftuoromethyl, difluoromethyl, 2-fluoroethyl, and
penta-fluoroethyl.

[0055] “Haloalkoxy” indicates a haloalkyl group as defined above attached through an
oxygen bridge.

[0056] “Halo” or “halogen” as used herein refers to fluoro, chloro, bromo, or iodo.

[0057] As used herein, “heteroaryl” indicates a stable 5- to 7-membered monocyclic
aromatic ring which contains from 1 to 3, or preferably from 1 to 2, heteroatoms chosen from
N, O, and S, with remaining ring atoms being carbon or a stable bicyclic or tricyclic system
containing at least one 5- to 7-membered aromatic ring which contains from 1 to 3, or
preferably from 1 to 2, heteroatoms chosen from N, O, and S, with remaining ring atoms

being carbon. When the total numbet of S and O atoms in the heteroaryl group exceeds 1,
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morpholinyl, plperazmyl, piperidinyl, and pyrrolidinyl groups.

[0059] The term “5- to 7- membered saturated or mono-unsaturated heterocyclic ring”
indicates a cyclic group having from 5 to 7 ring atoms optionally containing one unsaturated
bond, such as an alkenyl or alkynyl bond. 5- to 7-membered saturated or mono-unsaturated
heterocyclic ring contain from 1 to 3 heteroatoms independently selected from N, O, and S.
Examples of such rings, which are saturated include piperazine, piperidine, morpholine, and
pyrrolidine. Examples of such groups which are mono-unsaturated include 1,2,3,6-
tetrahydropyridine and 2,3-dihydrooxazole.

[0060] The term “9- to 10-membered bicyclic heterocyclic groups” refers to saturated
partially unsaturated and aromatic ring groups have 2 rings, a total of 9 or 10 ring atoms,
having 1 to about 4 ring atoms independently chosen from N, S, and O, with remaining ring
atoms being carbon. Examples include quinolinyl, dihydroquinolinyl, and indolyl. In certain
embodiments described herein the 9- to 10-membered bicyclic heterocyclic group contains

one ring Nitrogen atom, with remaining ring atoms being carbon.
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organﬁ:[car? 2 QB0 rogfsmglﬁzcﬁn(g' lﬁflb)éke%ﬁbnﬁ@ﬁ@kfﬂlalﬁr Bdpric, citric,

lary amno s titduents may by deS|gnated by
ascorbh@ﬂMﬁdla,trﬂﬂelcQﬁydrbxeyrhaiBlm pheRyINEtic, Shitangiat begoich galicyhie mesylic,

groups R_and
esyhcab ic, sulfanilic, 2 agertgx %tngmg 'has heqolt enesuﬁloﬂlgl ﬁeﬁ]faﬁésﬁﬁgﬁc
ethane disulfonic, oxalic, isethionic, HOOC~(CHy),-COOH where n is 0-4, and the like. The

pharmaceutically acceptable salts of the present invention can be synthesized from a parent
compound, a basic or acidic moiety, by conventional chemical methods. Generally, such
salts can be prepared by reacting free acid forms of these compounds with a stoichiometric
amount of the appropriate base (such as Na, Ca, Mg, or K hydroxide, carbonate, bicarbonate,
or the like), or by reacting free base forms of these compounds with a stoichiometric amount
of the appropriate acid. Such reactions are typically carried out in water or in an organic
solvent, or in a mixture of the two. Generally, non-aqueous media like ether, ethyl acetate,
ethanol, isopropanol, or acetonitrile are preferred, where practicable. Lists of additional
suitable salts may be found, e.g., in Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, Pa., p. 1418 (1985).

[0064] The term “prodrugs” includes any compounds that become compounds of
Formula 1 when administered to a mammalian subject, e.g., upon metabolic processing of the

prodrug. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate



[0047] As used herein, the term nono- and/ or
di - al kyl am noal kyl i ndi cates a nonoand/ or
woi2e@ldeydoani no group as descri bed above attachedrt/us2005/000339

t hrough an al kyl |inker hawvisng the specified nunber of
carbon atons. [0048] As used herein, the term"aryl"

and likd@rBAties & fﬁiﬁioinﬁl gbﬁpbp(Sudmta@ddhbh@‘ amming goapopim the compounds
the aromatic ring or rings. Such aromatic groups may

of Fopyaulg iy t her substituted with carbon or non-carbon atons

0@§] ¢ te?m-‘[ ¥y &%leut?cral’lk g%&%san’fdﬁﬁ @l dbnoudd of this invention

para ant rings and from®6 to about
meansl& frhonght aﬂeame wihein admlrinmred ta4 bersamer nonvgumembatient, to provide

Where i ndj cated ar rou nma e substituted
a thergpayile PERRT! SRCThERAT s PP R 8- SR B ©
decre%‘gttﬁg ofn¥ 6F b Girdf B ERtibR ahd PRIfAPBA dnyanSeuitit 8ififisicht @ reduce the

t er oat'ons |ndependently chosen fromN, O and S, to
sympfomsmf ah §TC Exnafkptice). Ia cSrtmmmmﬁtem@a aprijonsaoring frems viral

mfect}q{x)cltp@g gj%ﬁse Cl u ﬂlg}ﬁ ogﬁ?ﬁéla dn t'ﬂm%%g%réﬁﬂﬁwaﬁi lefff:ctlve
amouhp%gdoniﬂbuhﬁ% a{lﬁf mm arﬁ&ﬁﬂt'sﬁﬂici@fﬂt ’co prafradt aa@lnﬁdalny incﬁﬂfaee or

as defined above, and the point of at t achnent

Slgnlfidaaﬂjatdd%dbe ealsfsciableeyelysiraien Wi anibnaican dae Bifical § plood
serurrg ﬁ?s Lha )sl,%laﬂ(anf ﬁch%F$6}@ IEJ:%%H\{IH fheaﬂe?écfwflflegglvﬁl VER or viral

ache rough an yl group
antibtadd i8 G:nﬂc' detustdble ehatpeuhatds staﬂlénmmllmlgmﬁcaﬁlfhe atstndard parametric test
yl)al kyl enconpasses, but is_not i ed to,

of staéétrtpzlwlgm@ﬁ@m seethgs Student sl Ef‘éF SFreP [
n@b @gl ’Féﬂ licoffSad il g@xﬁﬁ g}(l:lg% Ha h@@c élel'i‘i@ﬂto %&Cejxhﬁlpw a

I"C saturate ring group, havin
plasntiflecos&y; bhéreid, phapeerr vurhs dhzrt bmapabbmﬁ repiicatadn Lﬂrgqlbnn r its own

e o 10 . O ST IR S
?/Lml: Ok %1%1"5? aaﬁﬁ’él&c Ztcﬁ@ﬁél@éhlé"‘ RGiséd REBin refers to any DNA

[i¢ cycl oal roups may have 2 or 3 fused
or Rl‘é&mcﬂaiuﬂ(q Ieﬂheprrsggl@ﬁr exdtranged a;gle& singlesgpaded, the molecule of its

| oal k k o
conrf i S S B b B HERS AR s i
moleMs‘sn aReHiRACS & drsHRS b & piraduleaiiiieic aiidmdlbaie émybémssmbed

two substituents a cycl oal kyl group may be
herein according to the normal convention of providing the sequence in the 5’ to 3° direction.

VIRAL INHIBITORS

[0068] The invention provides compounds and salts of Formula 1, also disclosed

above,
Rs O S
N \ X\Y/“\ITIJI\ I /V\W,Ar
Aé/ \ o) Re Ry
\A3:A4 Formula 1

but wherein the variable Ar is defined as follows:
Ar is aryl or heteroaryl substituted with O to 5 substituents independently chosen from:
(iii) halogen, hydroxy, cyano, nitro, oxo, C;-Czhaloalkyl, and C;-Cshaloalkoxy, and



attached as a spiro group. Exanples of cycl oal kyl
groups include cycl opropyl, cyclobutyl, cycl opentyl,
wonoesyetmhexyl , as well as bridged or caged saPrurAiSe®s/000339
ring groups such as norbornane or adamant ane. [0051]
In the term"(cycloal kyl)al kyl", cycl oal kyl and al kyl
a('riﬁ (?FC lr@de?alH&Y@l C@f@aﬂﬁﬁylp 0}, 1t al@bx @ ta,aCatkentlokyg, mono-
roup. " Thi's term enconpasses butC%s not

and d14(Crﬂ03aiﬁylbm1noymbmpr9®9)dhﬁ@t Eya&ylwmeﬁeféy% salkanpyl, C2-
| oh | oal )

Csalk @9@%&?@1%% 5&'&”"({’{% Clpgadl t eccf Lcarcp d\%?gﬁ@é ts-2

Ceycl®hiRg])Earbmhigs tanB L dikythiol &3 | oal kyl ) Coal kyl') or

attached through an al kyl group having from1l to about
2Azvpablan atons. [0052] As used herein the term

"cycl.oal k Icar Xam re l aggoup

élﬂgy?ﬁ%ﬁj vgngtéq%%gﬁ%ﬂf ﬁt% %i CR % l'i nker
(CH,) mt@}g) 1 h@j{g?))m(o}[ﬁo%%qs?gmumndsn gmnaﬂqrmﬂzrgbfdh dd 23 arieand

ni trogen atom edbi ¢

cBs tﬁcﬁgyﬁqnl @017@ Cothppycle %F%lr QZ'%émQB?WEE? é‘&temﬁ g%‘(lf) ?ﬂ(& VA

u ib8ied bicyflli Bgslsb Ii

G Gy LSS L0 B Dbt masbonsi
group)®k Ittgl@aﬁhﬁblerecﬂihmm:iicelsewmcj'olm Eroumsisonipining hairagen afpry aryl,

tetrahydronaphthyl. In certain enbodi nents descri bed
and hei@paiyh t he 9- to 10- membered bicyclic carbocyclic

g N WL it © 5B abithashtomdepdndehity thusen from
Eﬁ%@°€@”§?§é§f@8“%“ 1As used herein Fﬁlo al k

halogé) mm@kgstmaﬂmr@ﬁemé@mmogpr andghitCettapyRpmino,
gr.oup t he specifjed nunber of carbon atons,

Chhﬂ%%%ﬁi&f%?@ﬂ VR Tﬂgﬁh 1e hal ogen atons, generally up
to the maxi mum al | owabl e nunber of hal ogen atons.
Exanpl es of hal oal kyl include, but are not limted to,
trifluoronmethyl, difluoromethyl, 2-fluoroethyl, and

pent a-fl uoroet hyl. [0055] "Hal oal koxy" indicates a
hal oal kyl group as defi ned above attached through an




oxygen bridge. [0056] "Hal o" or "hal ogen" as used
herein refers to fluoro, chloro, brono, or iodo.
wpQOG7988 used herein, "heteroaryl" indicatespaTASaism00339
5- to 7-nmenbered nonocycli ct7aromati c ring which
contains from1l to 3, or preferably from1l to 2,
The VArEIB02RMB ppasen from N5O, and S, with renaining
ring atoms being carbon or a stable ?'gcggl i ¢ .or oh X
{0060y Thi invepEermclidas egmpergdaend ealisof Spanela liig which X 1
7- er aromatic ring which contains from1l to 3,
OXYETHPpref erably from 1 to 2, heteroatons chosen from N,
@07@[]1 hSinwintibn trehmien torgpaiindg aad sats dfEFonguledripovhiclviKas
he total nunber of S and O atons in the heteroaryl
oxygemypsh i8xXedefedd2-1, t hese heteroatoms are not adjacent to
E&% 13 ﬁ%te rf]?\;entibﬁ alss lj}ﬂb‘i S tb@FotiR landl BAtd SHRImAWTbRIwhith X and
an atons I n the heteroaryl group is not nore than
Yareabsehtt is particularly preferred that the total nunber

of S and O atons in the aronati t e i d

0721 g ten epities SOp PR DL Py oSl Eh v and W
areab&%. arle not i (rjn t eld t o, oxalzo: yl, py:rj_anyl ’ pyr azi Sy: ,

pyrazol opyrimdi nyl, pyrazo , _pyridizinyl, pyrj. .

(907 37i Thieripvention imabades comupunsisiang salts eftfogmplay) 1 which V is Ci-

t hi Lyl, thienylpyrazolyl, thiophenyl, triazolyl,
CZau(}BéH‘?&?b%%B?ﬁ?ol yl, benzofuranyl, benzothiazolyl,

benzot hi ophenyl , benzoxadi azol yl,

di hydr obenzodi oxynyl, furanyl, im dazolyl, indolyl,
The Vamiablesdxdzol yl . [0058] The term "heterocycl oal kyl "

indi cates a_ sat | dnG sGRONPFGRIMAL Th ReidH 8Ms

iaﬁ%ﬁ%&vgﬁ}ggﬁéﬁﬁo&qg s %gﬁ%cgsedr?afs romN, O and S, with
NitrodeRITRS I OB;(A18 CRt0itRl Agis TR ¢ agh oompounds asdsaltsaefdtprmula 1-A:

icyclic ring systemhaying at least one N, O or S

ring atom wi tRy renmi ni ny at bei ng car bon.

Monocycl i ¢ hetjer ocyel oallkyl Jgroups haae from4 to

about 8 ring/at , and mi¥e t§picﬁVIy have from5 to

R’

7 ring HB§ Bi ¢yclic hetler oc cl oal kyl groups
typi|:\o:2 ha Pom about Yive fto about 12 ring atons.
In certaNn_ipstances the size of a heterocycl oal kyl

groups i g itndicated by the nunber of ring carbon atons

the gromrp corkains. For exanple, a Formula 1-A.
C2- Crhet er ocycl oal kyl group contains from2 to about 7
ring carbon atons

[0075] The invention also includes compounds of Formula 1, in which A; is CRy, Az

is Nitrogen; Az is CR3; and A4 is CRy, e.g., compounds and salts of Formula 1-B:

Formula 1-B.

[0076] The invention includes compounds of Formula 1, in which A; is CRy; Az is

CRy; Aj is Nitrogen; and A4 1s CRy, e.8., compounds and salts of Formula 1-C:



with the remaining ring atons, up to about 3 per ring,

bei ng chosen fromN, O and S. Preferred
woeabevgeyo! oal kyl groups include C2-C7 nonocycPCt/us2005/000339

het er ocycl oal kyl groups andisC5- C10 bicyclic

het er ocycl oal kyl groups. Exanpl es of heterocycl oal kyl

groups i ncl ygde norphol icnyl , Spi perazi nyl, piperidinyl,

and pyrroli i%yl groupsf. [O 59]\Ihe Lern1"5- to 7-

menbery d™ oK, ungat U*r\,qt’efj het erocyclic

ring" i neies a cyclic group having from5 to 7 ring
atons 0 ¥ cont ai nifkg o unsat urated bond, such
as or al kynyl bond. 5- to 7-nenbered
sat ur at nono- unsat ur at ed heterocyclic ring
contain from,1 to 3 heteroatons independen&hy s?lf%fed
fromN, O antl S. Exanples of such rings, TH % e
saturated include piperazine, piperidine, norpholine,
and pyrrolidine. Exanples of such groups which are

l[r(m?; Uns adventbe thciudes oatepdinds 8f Bormuda 1 ainywitieh i it Re Az is
and 2, 3-di hydrooxazol e. LOO6@% The t rr?ﬁé% §.01-D:
CR2; Ap(s fRapErdedibis VEPEE: RSP c’fs@ngl’%lgsp%' refers to

sat ur at ed pagtially unsgt urgted and aromatic ring
groups_have 2%rings, a ffotal| of or 10 ring atons,
havi ngR1 to va A é“dently chosen
fromN, wi th refai nijng ring atons bei ng

car bon. i ncl ude Byi ndd7zi nyl ,

di hig ui no/inyl, and indolyl. In certain enbodinents
describ Qrein the 9- to 10-nenbered bicyclic
het er ogyclic group contains one ring Nitrog

with rerfai ning ring atons being carbon.[006ﬁ?nﬁgggggd
herein an "imno" group is a group of the formula C=N,
where the carbon atom additionally contains,tgg,sgﬁ | e A
ljoOTsy. TharinVaitionlinetides compousisod FoENWE lam Whiep Aig %Ogena 2

as defined aboyve c | ent | ' 1pat om
is CR s NIGHESS: GRRp e Wit § s SUEPP IR PR b e T ES o

an al kylimn roup may e tionally substituted.

[ 0062] As used herejin af"thi caernyIArgroup is a

group of the A~ ) erg-thegycar bon at om

addi ti onagl contjfai ns two i nglle bonds. [0063]

" Phar maggut i 8@l Lyy accept alitee sRrts" includes

deriReati\ves of the discl osed

N

Q(—D0

R4 Formula 1-E

[0079] The invention includes compounds of Formula 1, in which A; is CRy; Ax; is

Nitrogen; Az is CR3; and Ay is Nitrogen; €.g., compounds and salts of Formula 1-F.
Rs 0O S

R1 X\ /U\ /U\ /V\ P Ar

~ Y N N w

R Formula 1-F.



conmpounds wherein the parent conpound is nodified by
meki ng non-toxic acid or base salts thereof, and
wbundsweroonef ers to pharnaceutical |y accept abl e Pewivgados00339

of such conpounds and such walts. Exanples of
pharmaceutically acceptable salts include, but are not
I[6@80Y ke iventTbi Bcalded Eorap@aids of Aeinthls &) inswidth Bads Bitrogen; As
resi dues such as ami nes; alkali or organi G sal {Zﬁe&f

is CRoadb i €Ry; @il duds Nifirasnad 2 6mBpodpds and 4ol FapguiansC-
l'i ke. The pharmaceuticahly ggceptable salts include

the conventi opal non-tokic galts and the quaternary
ammoni um sal t f wjj\jﬁvﬁﬁﬁwqd\rf ornmed, for
rg

exanpl e, N nop-toxic ifo ic Or organic acids.
ent i onal Rpon-R,oxi ¢ acid salts include

For _exappl e\
t hoBe rived frominorganic acids such as
hydr ochiNastg, hydrobromc, sulfuric, sulfamc,

phosphag/ic, nitric and the like; and the salts )
preparg% from organic acids such as acetic,%B?%ﬂF&AFC,
succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, panoic, maleic, hydroxymaleic,

qbesn| Bedhietion indlades compewmxisiand saléd ¢fdipringla hedieareia,
esylic, besylic, sulfanilic,,2-acetoxybenzoic,
ﬂ%ﬂ%ﬁW@?nﬁéS@@h@?dp%ﬁﬁF@?“%%%ﬂ%ﬁégﬁ?fonic, et hane

bslaf b Cn 1@@' hfdrok§ @Y ME Ritk, al@XI atdtyiaiin-Chdbaldip eed C;-
ﬂiﬁﬁ}%g%, an théﬁFifz.yThe phar maceutical | y

Crhaleadkeqyt alnl e salts of the present invention can be

Sy. ize r a_parent n j r sl -
et CorodlrE R S TRRH iR pRRhG, CLCARAS, C,
CoalkPIHEh, GALTcRalkyh pigdiianan adpdnzindanbipholifyle pyackidinylopheyl,
~of thesp conpounds with a stoichione rlg ﬁ% unt . of tQ%dmﬁl
pyrld)dpmlfmatr@lﬂél bizegeh Q%waha%sqhtat,lmt?é,W%, e ;{ay PQJ%P Y
crosch PR G BN DO B LRI Shon ki A A,
trifludtb@le®l, aA@ triflorameioky.of the appropriate acid. Such

gﬁe@gi{]l %ﬂé@%ﬁ;&@’aﬂpﬁ i%llelg,})c/lgsc%oﬁggso%%d sltaﬁ% of bgepn.r uqarl 15 Wh&lin Ri-R4
when C&%ﬁ@&e%%%%%ﬁd%ﬂ?%ﬂk)&n% ﬁ?léhjog@n, @LRGEn, ISRy, cyano, nitro,

etate, anol, “i sopropano or ‘acetonitrile are .
aminqaeétel, teforuethel, jri fradrbmathiony, Ci€tadksdf CaleiliEaxongono- and di-(Cr-

TP TR v —
morpfAIBR DrroBaRl L bhekid; pyrRiyl, kitd ByfidSdinyl.

[0083] The invention also includes compounds and salts of Formula 1, wherein Ri-R4

when present, are independently chosen from hydrogen, halogen, cyano, nitro, amino, acetyl,
trifluoromethyl, trifluoromethoxy, Ci-Caalkyl, C;-Cralkoxy, C3-Crcycloalkyl, piperidinyl,
pyrrolidinyl, phenyl, and pyridyl.

The Variable R;s
[0084] The invention includes compounds and salts of Formula 1, wherein Rs is

hydrogen or methyl.

The Variables Rs and Ry



[0064] The term "prodrugs" includes any conpounds that
becone conpounds of Fornmula 1 when admnistered to a

woamsalsra@mn subj ect, e.g., upon netabolic proce®eru2@6/000339
t he prodrug. Exanples of prawdrugs include, but are not
limted to, acetate, formate and benzoateand |ike

@855 Vahd MEsnieh ihaREs @RMouBdOMRSaltS o Foramilal cobabindts and Ry
m

e groups) in the conpounds of Foryula_l1. OO%SJf hich is
are indJhadémtyrhydrdgenaqeCt CodilyCeEidemybor Saduatiaonygh whic

.. compound qf .S ILnventian f [ ino, Cq-
st TR, bl B S R g8t. on C
C4aHCOQ¥,Q‘Y1L@§laﬁ)aH®EraﬁQ@ﬂtdlzﬁalb@lﬂtﬁf(j’.t such as an anelioration

of’ synptons, e.

.,.an anount effectiye decrease th
BP8p} Gheinybntion4 $Caln01uﬁﬁ%%ctmwd%‘&f{ iﬂYtéPi?%‘F\?la W Hereil Rg and
anount, sufficient t the synptons of an HCV

R are }n%%%}dle%tiychﬁro%%r 5 r?)igugllrégﬁ,rlrst ances a pati ent
suffering froma viral infection may not present

synptons of being infected. Thus a therapeutically
The Vagtabéacdf ve anmpbunt of a conmpound is al so an anpunt

i@g&&?h f?hg %Veflﬁorpfngﬁﬁ% ccﬁnﬁétﬂlﬁg fh & M of PefR@ad , herein
icantly reduce the detectable |evel of V|rus,£r 1
Vir i@bheat, ipyridylepyrimidiigg, thienyk pyrrelybl eyl paragatyl.gpidazolyl,
~ tissues. A sjignjficant increa [r [ i :
e A L
benzotﬂFog)?l&?%gPtBeg;zsm{%M,%hm[a]oﬁda@élyﬁ tityakdbynsidioniyhiyt amtolyln
a anmdard paranetric test of statistical .signifi ange - o
pyrazcoinaigin®, ulienylpgrazolyl ot bengepyranyl, each qy5vhi lb%ééf’“ﬁ\u cd wi
"replicon' as, used herein jnacl: enetic
to 5 subplatvepit ,1114‘38?“@2@ e {Opt g@&(lgi%@gw d? bacmi d, phage
Q00| "R inddifibn ko GRiads @ombotueds! aind altsoof Faamyéd 1, whegeln

i'ts own control. A replicon y .be either I
ks phynsber tecash oRBlIshS STRCHRIRAT B8 7 PUoRRTE ¢
_ aci d: ar a wnucl.ei ' | ecul e" as used herein
mdep‘?nélle’éﬁhégl?oée%ﬁi?mﬂlﬂﬁ’ @yﬁ&kﬁ(ﬂgl ecule, either single or
d@ubleth:st randed and, if single stranded, the nol ecule
of its conplementary sequence.in either .|| (PR
diif)oepreeentoalogennuafr e S¥ iy MHIPe P& %@?@io%g%’cu de%l, a

seguen or structure of a particular nucleic acid
Czhal % edcan be descri bed herein according to the

N@¥)TeprosamyEnCiakylot,-Sedkimil.G-Edkovet Serfed i he 5
Cgalkglgylg)'(y, %Iiorneo(-: grlldoc%'—(cl-cgalkyl)amino, mono- and di-(C;-Cjalkyl)aminoC;-Cjalkyl,
C,-Csalkanoyl, C,-Csalkanoyloxy, C,;-Cgalkoxycarbonyl, mono- and di-(C;-
Cgalkyl)carboxamide, (C3-Creycloalkyl)carboxamide, and C;-Cgalkylthio, and

(v) represents —GR, where G is chosen from -(CHy)y-, Co-Caalkenyl, C,-Cgalkynyl, -
0O(C=0)-, (CH)nO(CH2)unr-, and ~(CH),N(CHj)r-, where n and m are independently 0, 1, 2,
3, or 4; and R, is chosen from C;-Cscycloalkyl, C,-Crmonocyclic heterocycloalkyl, mono-
unsaturated 5- to 7-membered heterocyclic rings, 9- to 10 membered bicyclic carbocyclic
groups, 9- to 10- membered bicyclic heterocyclic groups containing 1 nitrogen atom, aryl,
and heteroaryl. Each of which (iv) and (v) is substituted with 0 to 5 substituents
independently chosen from halogen, hydroxy, C;-Caalkyl, C;-Cqalkoxy, mono- and di-(C;-
Caalkyl)amino, C;-C,haloalkyl, C;-Cshaloalkoxy, and phenyl.



VI RAL | NHI Bl TORS [ 0068] The invention provides
conpounds and salts of Fornula 1, also disclosed
wahosas7®S . . VA Y NN WI | R6 R7 Fornul aptThisk005/000339

wherein the variable Ar is defined as follows: Ar is

aryl or heteroaryl substituted with O to 5

@H?]t It LR B SeniBapandeRtihyentbe peftains onoonfrduinils fal oieaf

rroxy, cyano, nitro, oxo, G -C2hal oal kyl, and C

FonndaﬁzthQQMmedeth(|v) G - Csal kyl , C2- CSaIkenyI,

C2- C8al kynyl, Ci -Csal koxy, C2- CSaIkenonxy, nonoand

di-(C -C8al I"’I Far-re—ono=—and UIO\L,I
-CAaIkyI)anlnoO - C4al kyl , C2-C8al kanoyl, C -

Csal kanoyl oxy, Gi- Csalkoxyc w@ yl Dd1mand di - (G
- CBal kyR) car boxanigle, ecsﬁ@ cyc oaIk@I)carboxan1de

and G -Cgal k Ith amnd (v G is chosen from
- (CH2) I/\kyAﬁyI -0(C=0)-, and -
CH2¥nN( ) my

8R\here n and mare

yl, C2-C7nonocyc|ic het er ocycl oal kyl ,
nnﬁgyﬂg turated 5- to 7-nenbered heterocyclic fyRESla?2
9- to 10 nenbered bicyclic carbocyclic groups, 9- to

T0- nenbered bicyclic heterocyclic groups containing 1
nitrogen atom aryl, and heteroaryl; Each of (iv) and
(v) is substituted with O toA§45 tituent s
i 8
i ndependenRs y choseTjiIoEﬁ\ |
X )\ A
\ v ITI N \A/\ 9

8
Aq I R4
7N\ 0 Re R
2
Ag—A
s Formula 3
Ag O
Vo
R 0 s As =~ X
I L
X .
A Y o S E\Rj ” R
1
N N0 Re Ry
2
\A3=A4 Formula 4

A=Ay Formula 5




hal ogen, hydroxy, C -C4al kyl, G -C4al koxy, nono- and
i-(CG -C4al kyl)am no, G - C2hal oal kyl, G

woCRisalcomb koxy, and phenyl . The Vari abl es V, W KCTAI300%/000339
[0069] The invention includes conpounds and salts of
Formula 1 in which X is oxygen and Y is -CEb-. [0070]

The—rventtom T ncirudes conpounds and salts of Fornmula 1
in which X is oxygen and Y is -CH2CH2-. [0071] The

i nvention al so incl udes conyﬁm 5,

1 in whrgh X and ¥ areda ﬁ@

i ncl udes corrpgund})]rgggu\?al { Fo
and W a enty 3INThe™Ag

co nd saltsrﬁ)f Elgrnula 11|n which Vis G - C
al\yl and-Wis abse Te Variables Al-A4 [0074] The
i Nkenti,On incl udes conpounds and salts of Fornula 1,
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R5 9 s R6 R7 Fornula 1-B. [0076] The invention

i ncl udes conpounds of Formula 1, in which Al is CR
wO2005206C@8; A3 is Nitrogen; and A4 is CR4, e. gPCT/USZOO’5/000339

conmpounds and salts of Formila 1-C.Rs XA. RR R7

Forrmula 1-C. [0077] The invention includes conpounds

of Formula L, in which Al Is o, A2 is CR2; A3 is

CR3; and is Nitrqgen,se.@s',/co@pounds and salts of
Formula 1-P O S J JV Y NN 1R Formul a 1-D.
[0078] The S Ag S Oupds of Fornula 1,
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and |s\ 4y e.g., ddmpobBnds and salts of Formula
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1-E [hg#g The invention includes conpounds Fefrmkity iul a
1, inwhich Al is CR ; At?2 is

Ag' Q
o 9 ~
o ST
X )\ VA
o YT NN X
Aq I l R11
A// \ 0 Re Ry
2
N
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wherein:

Aq-A4 carry the definitions set forth above.

Ag, Ag’, Ag, and Ao’ are independently Nitrogen or CH, where 0, 1, or 2 of Asg, Ag’, Ao,
and Ay’ are Nitrogen.

Rs is hydrogen or methyl.

Re and Ry are hydrogen or methyl.

Ry is C-Cealkyl.

Ry; represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano,
C1-Caalkyl, C1-Cqalkoxy, mono- and di-(C;-Caalkyl)amino, C;-Cyhaloalkyl, and C;-
C,haloalkoxy. These substituents may replace any hydrogen atom on the rings to which they
are attached. For example when As is CH, Ry may replace the hydrogen atom so that Ag is
CRy1.

R, represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano,
C;-Caalkyl, C;-Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyl, and C:-
C,haloalkoxy; or in compounds of Formula 4 to 7 and 9 to 10 Ry, may also represent a 5- to
7-membered oxygen containing ring containing 1 or 2 oxygen atoms and fused to the phenyl
to which it is attached. In certain embodiments the 5- to 7 membered oxygen-containing ring
is a heterocycloalkyl ring.

Ry3 and Ry4 are independently hydrogen or methyl, andmis 0, 1, or 2.

Ry;s represents C3-Cgalkoxy or C3-Cgalkyl, each of which is substituted with O to 3
substituents independently chosen from halogen, hydroxy, C4-Csalkoxy, and mono- and di-

(C1-Csalkyl)amino.




Nitrogen; A3 is CR3; and A4 is Nitrogen; e.g.,
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[0091] (A compound of Formula 4, in which Ry, is a 5 membered ring containing 1

oxygen, fused to the phenyl to which it is attached)

8
Aq I I Rq1
A// \ 0 Rse Ry

2
N
A3'—A4

[0092] (A compound of Formula 5, in which Ry, represents a methyl and a 5

membered ring containing 2 oxygen atoms, fused to the phenyl to which it is attached)



when present, are independently chosen from hydrogen,

hal ogen, cyano, nitro, am no, acetyl, trifluoronethyl,
wonrbdslsdmoonet hoxy, G -Cal kyl, C - C2al koxy, PCT/US2005/000339

C3-C7cycl oal kyl, piperidinys, pyrrolidinyl, phenyl,

and pyridyl. The Variabl eR5 [0084] The invention

i ncl udes conmpounds and salts of Fornmubha 1, wherein RS

i s hydrogen or nmethyl. The Vari abl esR6 &nd R7[ 0085]

The invention includes conpoynds and sallts offormula

1, wherein R and R7 ar Ugﬁébg ent | y# gen)Nor Ci

- C4al kyly C2- CAal igenylj} or| C2- alky ch off which
i s subs t uen dependent |y
chqg hal genN hygtoxy/%aﬂldé, Q- C4aKkoxy, C

- C2hal , and OR6 Ioalkoxy [ 0086] The

ﬁwentl n al so includes conpounds and salts of Fornula

1, £in R 6and R7 are independently hydrogen,
methyl, or ethyl. The Variabl eAr [0087] The invention
i [0691]des canppudrod § oanuﬂaéairt whioh RE@raprﬂsmts a m\ﬁhus)@i andAr6

et Contgiia SrvechHosth, G o pPuSyp WRGH Eipehea)

thladlazolyl oxazol yl, isoxazolyl, benzofuranyl,
benzothiazolyl benzothlophenyl benzoxadiazolyl,
benzo[d]oxazolyl dlhydrobgn |oxynylh i ndol yl ,

pyr azol Rpyri m d| yr zolRk, Rar
benzopyrianyl ,y eac of IS& ubst M ut ed mnthoo to 5
substi tde |hdepe entn; en~drTom

ang' [ 088] The i nv |on at1so i ncl orrpou ds

apnfl sal For rmul 5‘31 erein Ar is phe
pyki dyl/; each of which is substituted with 0 to~5
suﬁ@t#ﬁuents I ndependently chosen from (iii), (iv),

3[6994]V(A C(%}?Ju?lh%‘f Formula 7, in which R, represents a 6 membered ring
containing 1 oxygen atom, fused to the phenyl to which it is attached)

[0095] The invention includes compounds and salts of Formulae 2-12, above, wherein

R;-R4 when present, are independently chosen from hydrogen, halogen, hydroxy,
cyano, nitro, amino, acetyl, trifluoromethyl, trifluoromethoxy, C;-Cjalkyl, C;-Caalkoxy,
mono- and di-(C;-Cjalkyl)amino, C,-Csalkanoyl, C{-Cyalkylthio, C3-C;cycloalkyl,
piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, phenyl, pyridyl, and pyrimidinyl.

[0096] The invention further includes compounds and salts of Formulae 2-12, above,
wherein

R;-R, when present, are independently chosen from hydrogen, halogen, cyano, nitro,
amino, acetyl, trifluoromethyl, trifluoromethoxy, C;~Csalkyl, C;-C,alkoxy, Cs-Cscycloalkyl,
piperidinyl, pyrrolidinyl, phenyl, and pyridyl.

[0097] The invention includes compounds and salts of Formulae 2-12, above, in which

X and Y are both absent.
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czaqu% %%Ml?ﬁr ogg% nt & c%lbcﬂl%tlil Q})nel gf ggc? gyﬁl&ﬁ n)\n@Aéflls phenyl
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or o EEat kel %‘a%%ﬁ%m%% e G oy
(iii), (vyemd (@nd di - (G - Cdal kyl)am no, G -C2Zhal oal kyl, G

é%gﬁﬁ ?}&t}{( ot ﬁ%&l?g%@ﬁeq%ﬂd &)Oa.‘rg’? %r%é% gi[cj 1n Sehg\rf]ed that the
ant1—I—%aV 5&1&%6 bﬁﬁ%f%nﬁhqm dbe tcpbh!elr abihby mJllnh1b2t rep]acalaon of
the HCV replicon. Preferrgé ggrllgou%ldﬁ\gf Fc?rmula 1 exhibit N%d\slo of a out 10
micromolar or less, or more preferably an ECsp of about 1 micromolar or less; or an ECspof
about 500 nanomolar or less in an HCV replicon based assay of HCV replication, such as the
assay provided in Example 5.

[0101] Preferred compounds of Formula 1 will have certain pharmacological
properties. Such properties include, but are not limited to oral bioavailability, low toxicity,
low serum protein binding and desirable in vifro and in vivo half-lives.

[0102] The invention includes packaged pharmaceutical formulations. Such
packaged formulations include a pharmaceutical composition containing one or more
compounds or salts of Formula 1 in a container and instructions for using the composition to

treat a patient suffering from Hepatitis C infection (HCV infection).

PHARMACEUTICAL PREPARATIONS

[0103] Compounds and salts of Formula 1 can be administered as the neat chemical,
but are preferably administered as a pharmaceutical composition or formulation.
Accordingly, the invention provides pharmaceutical formulations comprising a compound or
pharmaceutically acceptable salt of Formula 1, to gether with one or more pharmaceutically
acceptable carrier, excipients, adjuvant, diluent, or other ingredient.

[0104] Compounds of general Formula 1 may be administered orally, topically,
parenterally, by inhalation or spray, sublingually, transdermally, via buccal administration,

rectally, as an ophthalmic solution, or by other means, in dosage unit formulations containing
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conventional non-toxic pharmaceutically acceptable carriers, excipients, adjuvants, and
vehicles.

[0105] In addition to the subject compound, the compositions of the invention may
contain a pharmaceutically acceptable carrier, one or more compatible solid or liquid filler
diluents or encapsulating substances, which are suitable for administration to an animal.
Carriers must be of sufficiently high purity and sufficiently low toxicity to render them
suitable for administration to the animal being treated. The carrier can be inert or it can
possess pharmaceutical benefits of its own. The amount of carrier employed in conjunction
with the compound is sufficient to provide a practical quantity of material for administration
per unit dose of the compound.

[0106] Exemplary pharmaceutically acceptable carriers or components thereof are
sugars, such as lactose, glucose and sucrose; starches, such as corn starch and potato starch;
cellulose and its derivatives, such as sodium carboxymethyl cellulose, ethyl cellulose, and
methyl cellulose; powdered tragacanth; malt; gelatin; talc; solid lubricants, such as stearic
acid and magnesium stearate; calcium sulfate; vegetable oils, such as peanut oil, cottonseed
oil, sesame oil, olive oil, and corn oil; polyols such as propylene glycol, glycerine, sorbitol,
mannitol, and polyethylene glycol; alginic acid; emulsifiers, such as the TWEENS; wetting
agents, such sodium lauryl sulfate; coloring agents; flavoring agents; tableting agents,
stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic saline; and phosphate
buffer solutions.

[0107] In particular, pharmaceutically acceptable carriers for systemic administration
include sugars, starches, cellulose and its derivatives, malt, gelatin, talc, calcium sulfate,
vegetable oils, synthetic oils, polyols, alginic acid, phosphate buffer solutions, emulsifiers,
isotonic saline, and pyrogen-free water. Preferred carriers for parenteral administration
include propylene glycol, ethyl oleate, pyrrolidone, ethanol, and sesame oil.

[0108] Optional active agents may be included in a pharmaceutical composition,
which do not substantially interfere with the activity of the compound of the present
invention.

[0109] Effective concentrations of one or more of the compounds of the invention
including pharmaceutically acceptable salts, esters or other derivatives thereof are mixed with
a suitable pharmaceutical carrier, excipients, adjuvant, or vehicle. In instances in which the
compounds exhibit insufficient solubility, methods for solubilizing compounds may be used.

Such methods are known to those of skill in this art, and include, but are not limited to, using
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known to the art for the manufacture of pharmaceutical compositions and such compositions

may contain one or more agents, such as sweetening agents, flavoring agents, coloring agents
and preserving agents, in order to provide pharmaceutically elegant and palatable
preparations.

[0112] Oral formulations contain between 0.1 and 99% of a compound of the
invention and usually at least about 5% (weight %) of a compound of the present invention.
Some embodiments contain from about 25% to about 50% or from 5% to 75 % ofa

compound of invention.

Liquids formulations

[0113] Compounds of the invention can be incorporated into oral liquid preparatlons
such as aqueous or oily suspensions, solutions, emulsions, syrups, or elixirs, for example.
Moreover, formulations containing these compounds can be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liquid preparations can
contain conventional additives, such as suspending agents (e.g., sorbitol syrup, methyl
cellulose, glucose/sugar, syrup, gelatin, hydroxyethyl cellulose, carboxymethyl cellulose,
aluminum stearate gel, and hydrogenated edible fats), emulsifying agents (e.g., lecithin,

sorbitan monsoleate, or acacia), non-aqueous vehicles, which can include edible oils (e.g.,
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Suspensions

[0116] For a suspension, typical suspending agents include methylcellulose, sodium
carboxymethyl cellulose, AVICEL RC-591, tragacanth and sodium alginate; typical wetting
agents include lecithin and polysorbate 80; and typical preservatives include methyl paraben
and sodium benzoate.

[0117] Aqueous suspensions contain the active material(s) in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example sodium carboxymethylcellulose, methylcellulose,
hydropropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum
acacia; dispersing or wetting agents; may be a naturally-occurring phosphatide, for example,
Jecithin, or condensation products of an alkylene oxide with fatty acids, for example
polyoxyethylene stearate, or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol substitute, or condensation products of ethylene oxide with partial
esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan
substitute. The aqueous suspensions may also contain one or more preservatives, for
example ethyl, or n- propyl p-hydroxybenzoate.

[0118] Oily suspensions may be formulated by suspending the active ingredients in a
vegetable oil, for example peanut oil, olive oil, sesame oil or coconut oil, or in a mineral oil

such as liquid paraffin. The oily suspensions may contain a thickening agent, for example
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[0121] Tablets typically comprise conventional pharmaceutically compatible

adjuvants as inert diluents, such as calcium carbonate, sodium carbonate, mannitol, lactose
and cellulose; binders such as starch, gelatin and sucrose; disintegrants such as starch, alginic
acid and croscarmelose; lubricants such as magnesium stearate, stearic acid and talc.
Glidants such as silicon dioxide can be used to improve flow characteristics of the powder
mixture. Coloring agents, such as the FD&C dyes, can be added for appearance. Sweeteners
and flavoring agents, such as aspartame, saccharin, menthol, peppermint, and fruit flavors,
are useful adjuvants for chewable tablets. Capsules (including time release and sustained
release formulations) typically comprise one or more solid diluents disclosed above. The
selection of carrier components often depends on secondary considerations like taste, cost,
and shelf stability.

[0122] Such compositions may also be coated by conventional methods, typically
with pH or time-dependent coatings, such that the subject compound is released in the
gastrointestinal tract in the vicinity of the desired topical application, or at various times to

extend the desired action. Such dosage forms typically include, but are not limited to, one or
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medium. Parenteral administration includes subcutaneous injections, intravenous,

intramuscular, intrathecal injection or infusion techniques. The drug, depending on the
vehicle and concentration used, can either be suspended or dissolved in the vehicle.
Advantageously, adjuvants such as local anesthetics, preservatives and buffering agents can
be dissolved in the vehicle. In compositions for parenteral administration the carrier

comprises at least about 90% by weight of the total composition.

Suppositories

[0126] Compounds of Formula 1 may also be administered in the form of
suppositories for rectal administration of the drug. These compositions can be prepared by
mixing the drug with a suitable non- irritating excipient that is solid at ordinary temperatures
but liquid at the rectal temperature and will therefore melt in the rectum to release the drug.

Such materials are cocoa butter and polyethylene glycols.
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isostearate, stearic acid, iso-butyl palmitate, isocetyl stearate, oleyl alcohol, isopropyl laurate,

hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl alcohol, cetyl palmitate,
dimethylpolysiloxane, di-n-butyl sebacate, iso-propyl myristate, iso-propyl palmitate, iso-
propyl stearate, butyl stearate, polyethylene glycol, triethylene glycol, lanolin, sesame oil,
coconut oil, arachis oil, castor oil, acetylated lanolin alcohols, petroleum, mineral oil, butyl
myristate, isostearic acid, palmitic acid, isopropyl linoleate, lauryl lactate, myristyl lactate,
decyl oleate, and myristyl myristate; propellants, such as propane, butane, iso-butane,
dimethyl ether, carbon dioxide, and nitrous oxide; solvents, such as ethyl alcohol, methylene
chloride, iso-propanol, castor oil, ethylene glycol monoethyl ether, diethylene glycol
monobutyl ether, diethylene glycol monoethyl ether, dimethyl sulphoxide, dimethyl
formamide, tetrahydrofuran; humectants, such as glycerin, sorbitol, sodium 2-pyrrolidone-5-
carboxylate, soluble collagen, dibutyl phthalate, and gelatin; and powders, such as chalk, talc,

fullers earth, kaolin, starch, gums, colloidal silicon dioxide, sodium polyacrylate, tetra alkyl
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Additional components

[0135] The compositions of the present invention may also optionally comprise an
activity enhancer. The activity enhancer can be chosen from a wide variety of molecules that
function in different ways to enhance antimicrobial effects of compounds of the present
invention. Particular classes of activity enhancers include skin penetration enhancers and
absorbtion enhancers.

[0136] Pharmaceutical compositions of the invention may also contain additional
active agents can be chosen from a wide variety of molecules, which can function in different
ways to enhance the antimicrobial or therapeutic effects of a compound of the present
invention. These optional other active agents, when present, are typically employed in the

compositions of the invention at a level ranging from about 0.01% to about 15%. Some
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reduce the amount of virus or viral antibodies detectable in a patient’s tissues or bodily fluids.

[0140] Methods of treatment include administering an amount of a compound of
Formula 1 sufficient to reduce or relieve the jaundice, fatigue, dark urine, abdominal pain,
loss of appetite, and nausea associated with HCV infection.

[0141] Compounds of Formula 1 are thought to ameliorate the HCV disease process
by virtue of their inhibition of the replication of the Hepatitis C virus. The compounds
provided herein may be virucidal, in that they actually kill the active virus, in addition to
independently inhibiting viral replication. The provided compounds may also function
through mechanisms that involve a combination of virucidal activity and inhibition of
replication.

[0142] Methods of treatment encompassed by the invention include administering a
compound of Formula 1 as the sole active agent and administering a compound of Formula 1

together with one or more other active agents, such another antiviral agent, particularly an

anti-viral agent effective against HCV infection. The invention includes administering one or
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[0145] Frequency of dosage may also vary depending on the compound used and the
particular disease treated. However, for treatment of most infectious diseases, a dosage
regimen of 4 times daily or less is preferred and a dosage regimen of 1 or 2 times daily or
even less frequent is particularly preferred.

[0146] It will be understood, however, that the specific dose level for any particular
patient will depend upon a variety of factors including the activity of the specific compound
employed, the age, body weight, general health, sex, diet, time of administration, route of
administration, and rate of excretion, drug combination and the severity of the particular

disease undergoing therapy.

SYNTHESIS OF COMPOUNDS
[0147] An illustration of the preparation of compounds of the present invention is

given in below in Example 1. Those having skill in the art will recognize that the starting
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[0148] A general method of preparing the compounds of the present invention is
shown in Scheme I and further illustrated by the following synthetic examples. As shown, an
acid chloride 1 (or bromide) is reacted with a metal or ammonium thiocyanate in an
appropriate solvent to provide the corresponding acylisothiocyanate 2. Reaction of 2 with an

appropriate primary (Rs = H) or secondary amine 3 gives the acylthiourea 4. Further
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hexanej hdptemet ¢yelaheugnemrithingra oil frapiienspgifromethang,grj aﬁatm trile. It is also

excipient that | ol i ordi nary tenperatures but

POSSﬂ?P&h&Bp]QV mig e Setsglr‘{%ltétrs'at ure and will therefore
Meh150] 'R chbtor GRhelRill ehloglieasth antrorumgr pteskiumethimcyarage is
are cocoa butter and polyethyl ene

typicajlyyeanriesl ong i & a0l entrim MAGIGRS MoreanTq thiasin ifmaderpigly soluble. In
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e EUSLLE Y AL B O 6cr g T sty
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LithifiR %b?}lﬁhh@ Tras ;E%géalgéﬂ sdtTRQSh tdtRR§dRFurkh Bnd iR 8ABie may permit the

I'nvention may n any form _ o ) .
use of smaller amounts of aqueous components. Cesium, rubidium, strontium, and barium

can all be used as counter ions to the thiocyanate, as is well known to one normally skilled in

the art.

EXAMPLE 1. PREPARATION OF 4-[3-(FURO[3,2—C]PYRIDIN-Z-YL-CARBONYL)-THIOUREIDO]-

BENZOIC ACID BUTYL ESTER (Compound 1)

COOBu
S Cl i) NH,4SCN/ Acetoie S ﬁ/U\ H
N 4 \ o) if) : LCOzBu N / \ 0O
— HaN —

[0152] Furo[3,2-c]pyridine-2-carbonyl chloride (161 mg, 1 mmol) is added to a

solution of ammonium thiocyanate (200 mg, about 3 mmol) in acetone (5 ml) and stirred at



i ncluding, for exanple, solutions, creans, ointnents,
gels, lotions, mlks, cleansers, noisturizers, sprays,

wekies/gadoches, and the |ike. [0128] Such sol ut POwAIS2005/000339
maybe fornul ated as 0.01% -320% i sot oni ¢ sol uti ons, pH
about 5-7, with appropriate salts. Conpounds of the
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proplonate and the like. [0130] Clher material s

oo Bl T 5 B AR i
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olle_gt_nore mat er e |l ows: [013 o
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EXAMPISO- Br oPREPARMGEIN AOAL 6l- ((@tM‘aTHS@FbIB@B 2-C IR ¥RIDR-YL-CARBONYL)-3-(3-
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rvorfitan 8 Ok SRS Bl o St auecan b of
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di met. I pol ysi | oxane, CB ,\putyl seba so propyl
[ﬁ»gwfr ter_Lso pr al'nf fate—iso pr py sPeafate
g butyl stearate, et hyl ene gl ycol, ©fi yl ene

o ycol, lanolin, sesane oil, coconut oilg arachis oil,
castor oil, acetyl ated | anol in al cohols, petroleum
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é%lnitic acid, isgpropyl linoleate, jlauryl lactate,
/ Nistyl | act j cyl oleatefiéﬂgéyygngyl
o ‘. i state; pr ts, such a¥ ane, " but ane,
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gl ycol nonoet hyl ether, diethylene glyco
O = I (0] 0
Cl —_— —_—
9 10

%MO/ O/\HHN—«@#J

[0153] Compound 3, 1-((2-Methylfuro[3,2- c]pyrldm—yl -carbonyl)-3-(3-fluoro-4-
pentyloxy)-phenyl)thiourea, is prepared by the synthetic route outlined graphically above.
Chemicals are purchased from Aldrich Chemical Company and solvents are purchased from
Fisher Scientific. All reactions are carried out in an atmosphere of nitrogen or argon at

indicated temperatures.



monobutyl ether, diethylene glycol nonoethyl ether

di nmet hyl sul phoxi de, dinethyl formam de, ’
woebesalsyao of ur an; humectants, such as gl yceri npCT/US2005/000339

sorbitol, sodium 2-pyrrolidene-5- carboxylate, soluble
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of .the inventia I ' i1ni i
The orghC R PR LS BIN O Podiy QBhEE bl diaMRoRt SRt a
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ciphesyameiiye 0 phesg b raine (1gan Salstichpledeaisdp 180 1O The
...stearyl.amn ' ' 0

i) SRRl ENRRPIEI BN ez crop w1701, e
additiéd {s@oRiphge £S39the reetion ariytuc is theled tbjoout tegpedun asd allowed

i ncl ude sublingual, buccal and nas age. fornms, ..
to starlisier BpOLI IBHSDE YR CAPICY REBIfF P teet oGP LRy is washed

.. 150l U - h :

wio AP ERUREOLEE? S 22 erese. oo

lT[G(EjITSET— guﬁip&ﬁﬂd)rme(m:ﬁﬂﬁ gl 24&5 nueol) t»&yq@f;.[dﬁyﬂth plospheiys @xychloride
0 R BB e B 5! A 381ng 3B Sion s goved
ool R0 gl ety i e s st
chlorqfonn. Addr evapbration of theahlaofosimythedrows gd 5%%@%5 tQ Flas% column

enmul si.on t hat h N _
chromafp graRhy g} ﬂﬁ‘&‘f gceiﬂo ggﬁ g@ﬁo%éo&%ﬁge ?% X@gﬁ% I}fr : apﬂﬁrsoﬁa .
b ﬁ?’??ﬂ |@MrofiRogyridish @D 27 @l D7 uamolyed hieutal with zinc (3.23 g, 49.6

orof | uoronet hane) . Additional co nen
mmol) in acetic acid (20 ml) at reﬂuxil)1g temperature un?il the st ?ng m%fc'eri

al disappears
(~4 hours). The reaction is filtered to remove solid. The filtrate is concentrated and the
residue is dissolved in water. After basification with 1N sodium hydroxide, the mixture is
extracted with methylene chloride. Evaporation leaves a yellow oil, which is purified with
flash column chromatography on silica gel to give furopyridine as a yellow oil (8).

[0157] Furopyridine (8, 0.71 g, 5.96 mmol) is treated with n-butyl lithium (2.5M in
hexane, 2.86 ml, 7.15 mmol) in anhydrous THF (30 ml) at —78 °C. After 30 minutes, dry
carbon dioxide is passed through the reaction mixture and the temperature is allowed to rise
gradually to room temperature in 3 hours. The mixture is concentrated to dryness. The
residue is dissolved in water (~ 10 ml) and extracted with ethyl acetate. The aqueous layer is
acidified to pH~3 with 1N HCI and kept in the refrigerator over night. The resulting
precipitates are filtered and dried to give azabenzofuran carboxylic acid as a white powder (9)

[0158] Azabenzofuran carboxylic acid (8, 0.054 g, 0.33 mmol) is suspended in DCM
(2 ml) and treated with oxalyl chloride (0.058 ml, 0.66 mmol) in the presence DMF (1 drop).

The reaction is stirred at 0 °C for 2 hours until no more bubbles evolve. The reaction mixture
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waeboswistypoenhancer can be chosen froma w de vaciraisy008/000339
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CDClyk 0993 hriﬂ&ﬂﬁhi(@cﬂHbriﬂ% T (my2H), 3a98ﬁt£2}éb6§ér(t,slﬁ) 7.22 (m,
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i ncl ude additional drugs or excipients as appropriate
for the indication. METHODSOFTREATMENT [0139] The

EXAM;P’%%IE %#%rll\sﬂA [H|c‘l)£ar(?5e %&W I’P\g%tl ons%{wn@%l

amm'én] | The comgoanisehben in Tebla travsprepired bg nmthcnis rdésclosed in
émds of FO{ nula 1 to
Scheme 1 and m Examples 1-3. Certain compounds shown in Table 1 were analyzed via LC-
MS. Retention times and masses of the M + 1 ion are given for those compounds. Retention
time (tR) is measured in a gradient that increases from 30-100% B in 3.00 minutes where
Buffer A is 0.1% trifluoroacetic acid in water and buffer B is 0.1% trifluoroacetic acid in
acetonitrile. An analytical Phenomenex Luna C8 column was used with a flow rate of 2.5 ml
/minute. All HPLC/MS analytical data were observed at a wavelength of 220 nm using a

Gilson 151 UV/VIS detector followed by a ThermoFinnigan Surveyor MSQ.
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[0147] An illustration of the preparation of conpounds

of the present
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addition is conplete (~2.5h),

the reaction m xture is

cooled to roomtenperature and allowed to stand over
woOi2gdstos790he resulting yellow precipitate i s colteatseds/ 000339
by filtration and is washedi7wi t h hexanes to give
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m) at
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[ 0155] Furopyridone (6, 3.26 g,
is treated with phosphorus oxychloride (10
refiuxing tenperature for 3 hours.

cooling, the dark solution is poured into ice and

basi fied with aqueous sodi um hydroxide to pH ~9. The
m xture is extracted with chloroform After
evaporation of the chloroform the brown oil

applied tqg flash col uim chromat ography on silic¢a ge
v | to give chlorofuropyridine as yelllow crystallime solid
= (7). [0156] Chlorofuropyridine (7, 1.27 g, 8.27 mol)
is treated with zinc|(3.23 g, 49./6 nmol) in aceétic
acid (20 nql) at refiuxing tenperature until the
starting material disappears (~4|hours). The reaction
Elis filterdd to renove solid. Thelfiltrate is
concentratled and the|residue is dissolved in water.
After basilfication with | N sodiuh-hydroxide—the
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The reaction is stirred at 0 OC for 2 hours until
nmor e bubbl es evol ve. The reaction m xtureis
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c] pyri di ne-2~yl - car bonyl ) - 3-
((4-pentyl)phenyl)-thiourea 35 | -(4-Methoxy-furo[ 3, 2-
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wo-2063060408, 2- c] pyri dnme-2~ 2.10 410 4-

-/ 45 | -(furo[3,2-c]pyridine-2- 1.99 426
carbonyl)-3-(4- (octyl oxy)phenyl)thiourea 46

car bonyl Pe3A(S4605/000339
octyl phenyl )t hi ourea 47 1-(furo[ 3, 2-c]pyridine-2- 1.77
398 carbonyl)-3-(4- (hexyl oxy)phenyl)thiourea 48
1-(furo[3,2-c]pyridine-2- 1.86 382 carbonyl)-3-(4~
hexyl phenyl )t hi our eaSTRUCTURE Name RT W +1 49
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(furo [3,2-c]pyridine-2- carbonyl)thiourea 53
1- (3- phenyl - phenyl)-3- 1.57 374 (furo
wp2@&S/eygyr i di ne-2- car bonyl )t hi our eaSTRUCTURE pN&ns2#8%/000339
Mrl 54 1-(4-benzyl phenyl)-3s(fl iro[3,2- 1.59 388
c] pyridi ne-2-carbonyl)thi ourea 55
1- (4- phenyl - phenyl)-3- 1.59 374 (furo[3
, 2-c] pyridi ne-2- carbonyl)thiourea 56

| - (furo[ 3, 2- d
Exavai oy nsAgt JenbuPs g S FCRETR MGV el ymon
8@ | R Re Whihred hefeitt £F Besd for the ability to inhibit viral replication of

ridi 2- b [ )t hi
the Hemtf%ofesﬂ&mzlyfég&y%ii%@ iy o (LS ey R 6540

mcorpﬁr%{eﬁ ?gle}ifd(}*%y Gt %Md%%@n@ﬁlaga et. al (Science, 285,

oqui nol I n-
pp. 11@{L3H109D))plika ydp)lctm {yfsterois preglictive of in vivo anti-HCV activity; compounds

that are L(PtXfe I1r(1j I?ISaIiZS u%a ormly ev}cfence ac%ﬁ@y in the replicon assay.

[0163] In this assay HCV replicon containing cells are treated with different
concentrations of the test compound to ascertain the ability of the test compound to suppress
replication of the HCV replicon. As a positive control, HCV replicon-containing cells are treated
with different concentrations of interferon alpha, a known inhibitor of HCV replication. The
replicon assay system includes Neomycin Phosphotransferase (NPT) as a component of the
replicon itself in order to detect the transcription of replicon gene products in the host cell. Cells
in which the HCV replicon is actively replicating have high levels of NPT; the level of NPT is
proportional to HCV replication. Cells in which the HCV replicon is not replicating also have
low levels of NPT and thus do not survive when treated with Neomycin. The NPT level of each
sample is measured using a captured ELISA.

[0164] A protocol for testing compounds for the ability to inhibit viral replication of the
Hepatitis C replicon cultured cells in which the replicon construct has been incorporated,

follows.

5A. HCV Replicon and Replicon Expression

[0165] The HCV genome consists of a single ORF that encodes a 3000 amino acid
polyprotein. The ORF is flanked on the 5' side by an untranslated region that serves as an
internal ribosome entry site (IRES) and at the 3' side by a highly conserved sequence necessary
for viral replication (3'-NTR). The structural proteins, necessary for viral infection, are located
near the 5' end of the ORF. The non-structural proteins, designated NS2 to NS5B comprise the
remainder of the ORF.

[0166] The HCV replicon contains, 5'-3', the HCV-IRES, the mneomycin
phosphotransferase (neo) gene, the IRES of encephalomyocarditis virus, which directs
translation of HCV sequences NS3 to NS5B, and the 3'-NTR. The sequence of the HCV
replicon has been deposited in GenBank (Accession no. AJ 242652).



60 |-(3-(2,3-di hydro-1Hinden-2- 1.66 430
yioxy)g?enyl)-3-(furo[3,2-

WO2pysrdedione- 2- car bonyl ) t hi ourea 61 PCT/US2005/0
1-(furo[ 3, 2-c] pyridine-2- 15664 418 U carbonyl)-3-(3-/00339
phenet hoxyphenyl )t hi ourea 62 1-(furo
[3,2-c]pyridine-2- 1.81 452
carbonyl ) - 3- (4- (pentyl oxy) - 3-
(trifluoromethyl)phenyl)thioure aSTRUCTURE Nanme RT M1
631671 (e heplivoy pherapkieetdd ifitoBlul-70cells using standard methods such as

(furo[3,2-c]pyridine-2- carbonyl)thioxirea 64
electrogargiQi} o[ 3, 2- c] pyri di ne- 2- 2. 03" 480

??rbgryl)-s-(4-(heptyloxy)-3-

rifluoronethyl)phenyl)thioure 65
5B. Cell Mdinferfrge 2- c] pyri di ne- 2~
NENEY . P o .

3?1;5;;3 %)e( ))?Sllgﬁlégl)lltl 'ntﬁ %ﬁ%g al'n{;‘Jlluéeé ébut are not limited to, Huh-7 HCV replicon-

containing dellscyaintenencel metin GRYIEMS (Dulbscrols pgodified Eagle media) supplemented

with 1é‘%ﬁé{ﬁpgﬂlyaglégﬁlg%%%%&lg%llza&lpg aacigs/ penicillin (100 units/ml), streptomycin
(100 hictograGl¥hdn Ohrdr si2miredrpyt/ndiofeGentticis (4248), screening media (DMEM
supplemented with 10% FBS, L-glutamine, non-essential amino acids, penicillin (100 units/ml)
and streptomycin (100 micrograms/ml)), 96 well tissue culture plates (flat bottom), 96 well
plates (U bottom for drug dilution), Interferon alpha for positive control, fixation reagent (such
as methanol: acetone), primary antibody (rabbit anti-NPTII), secondary antibody: Eu-N1 1, and
enhancement solution.

[0169] HCV replicon-containing cells support high levels of viral RNA replicon
replication when their density is suitable. Over-confluency causes decreased viral RNA
replication. Therefore, cells must be kept growing in log phase in the presence of 500
micrograms/ml of G418. Generally, cells should be passed twice a week at 1: 4-6 dilution. Cell
maintenance is conducted as follows:

[0170] HCV replicon-containing cells are examined under a microscope to ensure that
cells growing well. Cells are rinsed once with PBS and 2 ml trypsin is added. The cell/ trypsin
mixture is incubated at 37 °C in a CO, incubator for 3-5 minutes. After incubation 10 ml of
complete media is added to stop the trypsinization reaction. Cells are blown gently, put into a 15
ml tube, and spun at 1200 rpm for 4 minutes. The trypsin/ medium solution is removed.
Medium (5 ml) is added and the cells are mixed carefully. The cells are counted.

[0171] The cells are then seeded onto 96-well plates at a density of 6000-7500 cells/100
microliters/ well (6-7.5 x 105 cells/10 ml/plate). The plates are then incubated at 37 °Cina 5%
CO; incubator.

[0172] Cells are examined under a microscope approximated 24 hours after seeding and
prior to adding drugs. If counting and dilution were performed correctly, cells are 60-70%

confluent and nearly all cells should attach and spread evenly in the well.



2-carbonyl ) -3-(3- phenoxyphenyl )t hi our eaSTRUCTURE Nane
RT M+l 68 | -(furo[ 3, 2-c]pyridine-2- 0.85 404

woanddareydo) - 3- ( 3- net hoxy-4- phenyl - phenyl ) t hi ourea/uUS2@3/000339
1-(3-tert-butoxyphenyl)-3- .83 382
(furo[ 3, 2-c] pyridine-2- carbonyl)thi our eaEXAMPLES.
ASSAY FORI DENTI FYI NGCOVPOUNDSWHI CHI NHI BI THCV

REPLI CATI ON [ 0162] Conpounds cl ai ned herein are tested

for the ability to inhibit viral replicatjon of the
5C. Trédepenttiof FEHorapépn eanteining celistwitheBese 6P whi ch t he

)-[I@ﬁg] g—ﬁ#f rg@ cofl! %8ﬁi£ﬂlg{§scr apeeﬁ se'erﬁ{ BREAHBY ondd1© itﬂ@/of trypsin

bed Bart enschl ager, e
are the@llad{&X | €eltseare 2Tbatppat A10-id 235% I:Qf&gylc)ubafﬁh gory ?e§|m1@gfﬁs 10 mls of

systemis t
completd Y & ﬁ‘?ﬁ‘? It(gFt:glg etﬁe?l‘gloflnl %{qgﬁe‘s{){?w%ﬂ%ﬁ% uet\}l 98kl b,
and spBE i YI00Yrph ok FSur' Bkt 0 Tha %5/B¥in/niddiid kolution k¥ :emasedynd 5 mls of
HCV replicon containing cells aretr I5~|
mediundi (590G MMENh tigh elieqssHdrash BRAccaiades ﬁi‘?&ﬁ*ﬁ&”?“ﬁd Q gls 10% FBS, 5%
Genetlgf?lc(ﬁﬁltf&a £ & la?#L %8% Pﬁi it (?3555 S:QH'FMEN/P' nbeSeRiM] @fino acids

replcalon I con. §)OSItIV

(100x B&Mt #1a|14o4e|sm arelp ot en-stogpt (aBRdL Hep ld@+ll4§ tsradded.e Ahe gells and media
alremlWlth %P]If%erent concentrations of interferon al pha, a
ibitor of HCV replication. The replicon assay

S[mm NedIRGH & fREANCEINYG benifzh@s it (580 ilaDsEEM ((BR]E)#ZEIQ63}029) 50
nponent of the replicon itself in_order t% t1
ml FBHERTy 4GOI MoK T ABFM: B geeab g te S (g 1140-050) a
60001508 eﬁﬁido ”ul%ﬁél St 6 withbigid (Bh%xf@/ca@nlo' Iﬁ@glﬂaﬂeﬁ Plafh Y@l ptaced into
rep ave hig evel s of NPT; th evel of NPT

37°C S%C]Olzammbauoonwdmlgbt HCV replication. Cells in which the
HCV replicon is not replicating also have |ow | evel s
of NPT and thus do not survive when treated wth

sD. Afgpmycin. The NPT |evel of each

[0175] The following morning, drugs (test compounds or interferon alpha) are diluted in
96 well U bottom plates with media or DMSO/media, depending on the final concentration
chosen for screening. Generally for 6 concentrations of each test compounds ranging from 10
micromolar to 0.03 micromolar are applied. 100 ul of the test compound dilution is placed in
wells of the 96 well plate containing the HCV replicon cells. Media without drug is added to
some wells as a negative controls. DMSO is known to affect cell growth. Therefore, if drugs
diluted in DMSO are used, all wells, including negative control (media only) and positive control
(interferon alpha) wells, must contain the same concentration of DMSO, for single dose
screening. The plates are incubated at 37°C in a humidified 5% CO, environment for three days.

[0176] On day four, the NTPII assay is quantitated. The medium is poured from the
plates and the plates are washed once in 200 pl of PBS. The PBS is then decanted and the plates
tapped in a paper towel to remove any remaining PBS. Cells are fixed in situ with 100 pl/well of
pre-cooled (-20°C) methanol: acetone (1:1) and the plates are placed at -20°C for 30 minutes.

[0177] The fixing solution is poured from the plates and the plates allowed to air-dry

completely (approximately one hour). The appearance of the dried cell layer is recorded and the



sanpl e is neasured using a captured ELISA. [0164] A
protocol for testing conmpounds for the ability to
wonhosmistoovi ral replication of the Hepatitis C pepluse®s/ 000339
cultured cells in which thesreplicon construct has
been incorporated, follows. 5A. HCV Replicon and
Repl i con Expression [0165] The HCV genone consists of
a single ORP that encodes a 3000 ami no acid
pol yprotein. The ORF is flanked on the 5 side by an
density Witheanslsdh ek foriyi wells hatored mithshagaked ayat dklipgpatively cell viability

ri bosqne entr ite (JR at the 3' side b
may begsesh| “Elaﬁéléerm @%Lﬁ@ﬁcg@%%ggggsar y for viral v e
E@gg ggé 'v&%]!’ls (B blBU'lf%)d_- wimeems L oftbluclahg polotien ()% FBS; 3% NGS in
ry for ' .
SR RN T INE ENE S Y
i NEAGE d1 S8Rt ii§ @dddaety esshi weler TH th
"fmtl N@E.dg%ﬁg%}d\@ﬁgl E@/ﬁ?g&s&% 1cqnt ai tr_1s,, 5' gl r theeplh_&s_ e ,en
incubatelC¥5 -I6glfﬁnutteh et mewrtymperaiytio Shitetinahaia) Jels ewe%ashg%ﬁé times with
X ES of encephal o it i . i P . .
PBS-0 Do ST et o B oAy b B e e i U cPpfuBk goat ant
rabbit gh' blbUl&tag ghﬁeﬁge%tgeaso @fcht Well @Y incabited oh rovan térapmature for 30-45
_ eposi ted in GenBank (Accessi . AJ24 :
erimutc B Blgtes 514504 RS PUCT o PHPRETASHE SORTQH (g Blner #4001-
0010) 138 odea'gﬁt\%%ld SEsUGHate S 8laR&E (2pPRkAB0 @¥in) Wb plaed dhaker for three

Mei nt'enance [0168] The equi prent . and nﬁteri als . . .
minutes.NOF yd és trimsfersadefrorateash el éya plck plate; # Bl signal is quantitated in a

. repli tainin S I nt enance nedi a ( DVEM
Perkm(%‘ﬁ%@ﬁ@?)&gp %ﬁeﬁ eég%ga%qnggahedi a) suppl emented with
10% FBS, L-glutam ne, non-essential am no acids,

penicillin (100 units/m), streptonycin (100
Test Resulitograns/ ml ), and 500 microgranms/m of Geneticin

é[g’gﬁ)@orﬁﬁu‘ﬁﬁg‘ siEvBdT 1 PMEM Sdeppbstetetit thd abbtdastfPand found to
, 'L-gl'utam ne, non-essential anno [

C .
inhibitpeplicefiét ofith¢ HOY replieasy with Egmdalues @[%]p @IF ﬂ(? ’tni@emolar.
mcrograns/m)), 96 well tissue culture plates (flat
bottom), 96 well

EXAMPLE 6. CYTOTOXICITY ASSAYS
[0180] To insure that the decrease in replicon replication is due to compound activity
against the HCV replicon rather than nonspecific toxicity assays are used to quantitate compound

cytotoxicity.

Example 64. Cellular protein albumin assay for cytotoxicity

[0181] Cellular protein albumin measurements provide one marker of cytotoxicity. The
protein levels obtained from cellular albumin assays may also be used to provide a normalization
reference for antiviral activity of compounds. In the protein albumin assay HCV replicon-
containing cells are treated for three days with different concentrations of helioxanthin; a
compound that is known to be cytotoxic at high concentrations. The cells are lysed and the cell
lysate used to bind plate-bound goat anti-albumin antibody at room temperature (25 °C to 28 °C)
for 3 hours. The plate is then washed 6 times with 1X PBS. After washing away the unbound

proteins, mouse monoclonal anti-human serum albumin is applied to bind the albumin on the



plates (U bottom for drug dilution), Interferon al pha
for positive control, fixation reagent (such as
worbdsaleodon acetone), prinmary anti body (rabbit PCT/US2005/000339
anti-NPTIl), secondary antifody: Eu-N 1, and
enhancement solution. [0169] HCV replicon-containing
cells support high levels of viral RNA replicon
replication when their density is suitable.
Over-confl uency causes decreased viral RNA
plate. MBI doiipldxof. thdh detetiod eysingeptiosphatase-labsle eppti-pessi 16§ fha second
. log phase in the presence of 500 m crograns/nm of
antibodg118. General | y, cells should be passed twi ce a week
at 1: 4-6 dilution. Cell maintenance is conducted as

follows: [0170] HCV replicon-containing cells are
Examplet@BrMiAssader iaéddscope to ensure that cells

%f’ég; R Yehibitit OgJa'yS 18 Be deRsBfhe@N$E CHLLITIPBS 90 AQ@UBOUS ONE
trypsinis added.” The cel 1/ trypsin mxture. is .
SolutionnCalbprotifration Wss@C(Rramggaodadison W B & cologmelitassiy, ffr getermining

After_incubation 10 m _.of . i.a1d S0& ti
oSS SEESIL T B P, TP g o s
added ?ﬁ@akjhywe;lp décokdlh® t nbbufittuten'd dnstmndorspplateatard 2e0batpinat 37°C and

or 4 mnutes. The trypsjn/ medium solution.i
read at ¢y nnve BUtiRS (d@ }ﬁcygart@ndggg lw feﬂllé cgéfﬁt Stﬁea r1\/éTS reagent to a

formaZ3h )ﬁfoqiu&a&lﬁtﬁ Lbbrbs 1896 B, STHAE EheDORIeBsorbié 1 difévtly proportional
celFls are then seeded onto 96-well plates at a density
to the MfmiED 001 ViIBY Oelbsah lcstw®0 microliters/ well (6-7.5 x 105

cel [ s/10.m /plate). n t HRIMVITIRCIBALES fd3t determinin
i%l%‘é‘%ﬁhrgct&nw ‘i)nngﬁ%aet%‘?h%?d?% ! ztiClgl I's are exam ngeede][mln s
cytotoXibHPnag B8 eHiaaDpefolippsoLiliedre dre@idd it diffatant orRcsBERtiGS of test

and prior to. adding drugs..I|f _countin is ' .
compoyad er Hehiexgnthinyfog aligrggfimg-}’)er&)& [FLion oelygg fi %%egglr)# fﬁl)gﬁltas described

above 2 ]ﬂﬁ@r ot lis GRHLS asdipathg t@thatcanet'sspstadioaventach well and
in the wel F JC. Treatnment of HCV-replicon .C(tqnt ai t[ﬁi n
ncubatehd 5 O vil FPad et OBAOUNG [Tba celiulapelpum quantitation 18 then Performed as

descri epl.i con-containing cells are rinsed with once PBS
escrl “r‘i@‘é’,""% ms of trypsin are then added. Cells are
i ncubated at 37C in a 5% CQ2 incubator for 3-5

mnutes. 10 ms of conplete mediumis added to stop
EXaMPhie/ - PEARMAGRUTICH: FRM{ATHING WA gent |y, put into a 15 n

t Hh%ﬂf] Examples 7A through 7G are examples of pharmaceutical compositions
containing the compounds of Formula 1. The abbreviation "V.L" stands for the viral inhibitor

compounds of Formula 1 of the present invention.

Example 7A. Oral Drops

[0185] 5 grams of V.L is dissolved in 5 ml of 2-hydroxypropanoic acid and 15 ml
polyethylene glycol at about 60 °C to about 80 °C. After cooling to about 30°-40°C, 350 ml
polyethylene glycol is added and the mixture was stirred well. A solution of 17.5 g sodium
saccharin in 25 ml purified water is then added. Flavor and polyethylene glycol q.s. (quantity
sufficient) to a volume of 500 ml are added while stirring to provide an oral drop solution

comprising 10 mg/ml of V.L.



and spun at 1200 rpm for four mnutes. The
trypsin/ medi um solution is renoved and 5 ms of nedi um

wO206/as790DVEM ( hi gh gl ucose)) from BRI
#12430-054; 50 ms g%O% FBS?6)05% Genet iLciCalt aggpfggsmosmoos”
mg/ m, BRL catal og #10131-035), 5 ml MEM non- essenti al
am no acids (100xBRL #11140-050) and 5 m pen-strep
(BRL #15140-148) is added. The cells and nedia are
m xed carefully [0174] Cells are plated with screening

Exampli®8 W@p6BA0 M~ DVEM (BRL #21063-029), 50 m FBS (BRL

#10082- 147 - i ' '
810 g5y i tieob. & SOt Conier Lo A Id T Bt lugfy b6 grams
lactose,%.??# é@}ﬁ%ﬁicﬁﬁ ldi i deD afid 1) @af mdgnasies A¢atplanceigorously
i n C 5% i ncubat or overni ght... 5D sa 017
stirred fﬁgethél? Thowsnljingwairiung)is S@bwggelxﬂt}’efgledéﬁ ' Aﬁd"g't?ﬂle hdidbaed gelatin
interferon al -] L '
cosic B oach Bk IR iy gl 32 el b oot o

final concentration chosen for screening. Cenerally

for 6 concentrations of each test co [
6 mpounds rangin
ExamplerEinFily-Apeedhehs® to 0.03 nicronolar are appli gd. glOO

ﬂy 8‘%@ gtr%i)&aﬁgﬁ tor GAMRQURE Mithihirodf 16 gpinacelthe V.uehT grasts lactose
e wel I plate containing the, replicon Cfedgs' ,

and 20 edhsstaich ontxed wel and thesrssigr Tgnig @ Wigh :F solution 0f 0.5 grams sodium

egative tr : ' . .

ot S5 S DL BRI (K01 RIBORLCCR)) n s 20 i o
water. a'()"l;lile}/\@}et Sowidee hnistung is ejraveily ériebnand isiey ek cigainon| Theng 1Qp grams
kS by S ERS RICARL S Pl BBy ot g, STEROTED
are adﬁ%i?h %&é%ﬁ%@ I8 Gnixdd Qvell| Bidesonfressed ntb abidlets agivBipClOG) tablets, each

' Ifred 5% CO environnment for three days. [0176] On
contailay 10 ogrof thawstikgmgredigiéay i s quantit at ed. yThe[ medi Lm

i ed fro
IRt Sah" RS D (I Ge, BROS e e, T
dichlofdetipa iesldea ppesblitivnaofiabarms owihyl cellwesedYisthoge! e rT™) in

75 mliﬁ%%hggpfhgg@; T zéar%ﬂe(?%)&ﬁ%gbﬁg%g% thd'o b3 gﬁlggl(,-’i-:p:rspaneﬁ'iol are
added.%yétﬂﬁer[%l AY&3 (B0 erailsi fafleltdd anddiSsdloed BT gyimh of dishloromethane and
added to the cellulose-containing solution. Magnesium Octadecanoate (.25 grams), 0.5 grams
polyvinylpyrrolidone, and 3.0 ml of concentrated color suspension (OPASPRAY K-1-2109) are
added and the whole mixture homogenized. The tablet cores are coated with this mixture in a

coating apparatus.

Example 7D. Injectible Solutions

[0189] (i) 1.8 grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate
are dissolved in about 0.5 L of boiling water. After cooling to about 50°C, 4 grams lactic acid,
0.05 grams propylene glycol, and 4 grams of viral inhibitor are added while stirring. The
solution is cooled to room temperature and supplemented with water for injection q.s. giving a
solution containing 4 mg/ml of V.I. The solution is sterilized by filtration and filled in sterile

containers.



[0177] The fixing solution is poured fromthe plates

and the plates allowed to air-dry conpletely
wolapgwoerdonat el y one hour). The appearance of treTdise@d/000339

cell layer is recorded and dithedensity of the cells in

the toxic wells is scored with the naked eye.

Alternatively cell viability nmay be assessed using the

MIS assay described below. [0178] The wells are

bl ocked with 200 m _of bl ocking solution (10% FBS; 3%

NEE 90h (iPBEY-Ofeont aB@cidisalivban Yil. elgberinvensay wtdﬁselvectmeboﬂmg water.

s SO B o, SR s Bl DRkl it g

The s«aidﬂmdlstmokeéwromﬁi fempShaitpl atl estareadded o il Ac UB&t wdiution is sterilized
45- 60 mi.nut es roomtenperature. After incubation,
by ﬁl'wg‘i"%ng}f B e atic ST ime with PBS. 0. 05% Tueon. 20
191 @n) 5.00¢@ oflan @bid kalt of &9C 1dbf e @ieftisORI did¥blved in boiling water.
U) - conj ugat ed ant antirabbit in blocklna buffer is

After a@fdw tpcabeafcw “fre P120mems Fetinatiddo8% howrieht mpepdded, while stirring.

in and 100
The Sérﬁﬁmfg ﬁeﬁ%ﬁ? eré’g%}gttuﬁo%{d?%aﬁﬁ? ﬁa%aﬁgr%@%m 0010)

is added to each well. Each plate is shaken (approx.

3 in a plate shaker for three mnutes. 95 m is
lhum?@gﬁgz%éred fromeach well to a black plate; the EU

s{@al Al Sodp@midi kgl ofntha idedrtion - imhyrdde ¥WrdE@Risphaget for topical
reader (EU Lance). TestResults: [0179] Conpounds shown
applieionFapl e 1 have been tested in the above assay and

f @@@m dnd g&barea %R/ éu@ﬁénﬂﬁl@ ¢ (ohegHGo @Ah 'b‘éﬂzérl Widohol at room
%Jes | ess "t han m cronol ar.
tempﬁ@ﬂl@F@XltﬂkﬁMSBhWEO{Q@l@ml cmloses@ﬂé gritas andh derdimeradiae water (g.s.

| cat.jon. LS due to conpound activity
100 g ﬁﬁpﬁgimt “P%BVF%%%“@%ther t han nonspecific

toxicity assays are used to quantitate conpound
@%tOtOXICIty Exanpl e 6A. Cellularprotein al bumn
Exampled &y £6¢@"tyt ot oxi city [0181] Cel lular protein al bunin

| PARRIScIMAN J6rbRAE B0k BAraRf SZQV Eptlib?fﬂlcﬁ{lyéﬂ‘lyleﬁ—@ €20) sorbitan
protein |evels obtained fromcellular al bunmi n assa

monostagratgl €5 lgp Swwhkticospsroydetie(30 dr&aiyli staatybalcohol (1Oy 0 g) and 2-
Octyldodecanol (13.5 g). The phase I mixture is heated to 75 °C, stirred and mixed.

[0195] Phase II contains V.I (1.0 g). Phase II is added to phase I, stirred and suspended.

[0196] Phase III contains Benzyl alcohol (1.0 g) and demineralized water (q.s. 100 g).
Phase III is heated to 75 °C and added to phase II. The cream is mixed intensively and cooled
slowly to room temperature, with further stirring. After cooling to room temperature the cream is

homogenized.

Example 7G. Sprays

[0197] The active compound solutions or suspensions prepared according to Example 7D
can also be processed to sprays. For this purpose, for example, a 60 to 90% active compound
solution is mixed with 20 to 40% of the usual propellants, for example Ny, N,O, CO,, propane,

butane, halogenohydrocarbons and the like.



reference for antiviral activity of conpounds. In the
protein al bum n assay HCV repliconcontaining cells are
woneaiweobor three days with different concent pariusp®s/000339

of helioxanthin; a conmpound2that is known to be
cytotoxic at high concentrations. The cells are |ysed
and the cell |ysate used to bind plate-bound goat
anti-al bum n anti body at roomtenperature (25 0C to 28
0C) for 3 hours. The plate is then washed 6 tinmes with

WHATKSLEABSD 1&f t er washi ng away the unbound proteins, nouse
nmonocl onal anti-human serum al bumn is applied to bind
tihe alpbssmpouadof heplutt e. The conplex is then detected
usi ng phosphat ase-1 abel ed .anti - mouse 1gG as a second
anti body. Beanpl e 68&8 sayfor Cytotoxicity [0182]
Cell viabili deprm.Aed by CELLTITER 96
AQUE Gtioh ceNl PAbIif% ation Assay

(Pro hé on W), colprinmetric assay for
deter/gnln nunber o? viable cells. In this

nmet hod) ore fixing the cells, 10-20 m ML nt
|s add@ahteAd each well according to nanufact ul?ser fsLgle

t | hated at 37C and read at
Oraph aéfggt cailﬂ@&ﬁgﬁblﬁ Sgl?thlgf‘%gc@gégtl on period livj

X and BoaerihdephiedehIHO0; Salgamr abeerd, Wléﬂr%ﬁz&hycg%ﬁdlu em‘uqm% 8% ﬁubstlmted Cr-
s at .49 n fn absorbance is
ﬁ@@‘é’?l"&" 19518 Yfﬁ%gﬂt‘ﬁmt%ory@)ﬁe gl%gélr of living cells in
Vis CF@EM‘I&SIFCé{(%?rlg&lyl,/%dﬂé{cg?balkyinpmbsaﬁn of the Cellular
t t
Y is Chis by At iks] TR S TS NN oG S B Ol or
ng; 8&ft concentrations of test conmpound or

fOXanthin for a three day-period. Prior to lysis
whereifnovhetéf escibsant, Wiibabsenls descri bed above, the MIS

1\5 gent ¢1§ added according to manufacturer's
Aris n to each wel | and incubate at 37 OC and

Ay 1sN1%§erﬁ<§r® 490 nm The cellular al bum quantitation is
t hen perforned as descri bed above. EXAMPLE?Y.
A; is MoapameeRs CALFORMULATI ONS [ 0184] Exanpl es 7A t hr ough

Asis ﬁﬁoggg;me()gﬁﬂpl es of pharnmaceutical conpositions

where 1 or 2 of A}, Ay, As, or A4 is Nitrogen;

R;-R4, when present, are independently chosen from:

(i) hydrogen, halogen, hydroxy, cyano, nitro, amino, acetyl, -NHCO,, - NHSO,, C;-Cshaloalkyl,
and C;-Czhaloalkoxy, and

(ii) C;-Cealkyl, C,-Csalkenyl, C,-Cgalkynyl, C;-Cealkoxy, mono- and di-(C;-Csalkyl)amino, Cy-
Csalkanoyl, C;-Csalkylthio, C;-Caalkylsulfinyl, C;-Caalkylsulfonyl, Ci-
Caalkylcarboxamide, mono- and di~(C1-Cealkyl)carboxamide, (C5-Cscycloalkyl)Co-
Calkyl, C,-Cymonocyclic heterocycloalkyl, phenyl, pyridyl, and pyrimidinyl; each of
which is substituted with 0 to 5 substituents independently chosen from halogen,
hydroxy, Ci-Csalkyl, C;-Caalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cohaloalkyl, and
C1-Cyhaloalkoxy;

Rs is hydrogen, halogen, hydroxy, amino, nitro, cyano, C;-Caalkyl, C;-Csalkoxy, C1-Cohaloalkyl,

or C;-Czhaloalkoxy;



cont ai ni ng the conpounds of Fornmula 1. The

abbreviation "V.1." stands for the viral inhibitor
woaenpménas of Fornmula 1 of the present inventi ®QT/US2005/000339
Exanple 7A. Oral Drops [018B] 5 grans of V.I. is

di ssolved in 5 m of 2-hydroxypropanoic acid and 15 m
pol yet hyl ene gl ycol at about 60 OC to about 80 OC.
After cooling to about 30-40C, 350 ml pol yethyl ene

gl ycol is added and the m xture was stirred well. A

R6andgphﬂétlh@@eﬁ&enﬂyhg;d@gmdt um saccharin in 25 m purified
water is then ad FIa r..an

R end B 3% ipdepandntly Cotriceh Gaty sl G SRt o hich i
aadathad ﬂ?o% ;] @ﬁﬂsﬁﬁleﬁt@ 1rDIe9Mid€ﬁtlﬁﬂxo@émﬁOMr}mbgsmlhyﬂrﬂlﬂ amino,
conprising 10 ng/ 005/.000339 60 Exanple 7B.
C‘a{&taﬂlkesy, [@1&61110216}’]@ ﬁ@n@l Gﬁhaiqfi‘B“W}’nl of 6 grans sodi um

R, and Eﬁ? 3{%0@8# O(liml Q grn?éﬁ?o(??éd%glli’ate@@r ﬁﬁl%lﬁnéaﬁﬁit@&ﬁete&cﬁ:hc ring

?7con di oxi @d%r amns
B aRESly ohiantay cateaddmenal ihgisraptesh ghasen frewdNy S get Rl hich 5- to 7-
The resulting mxture i u %q,vglp@g)g,
%ﬁ@%déaﬂﬁ?t%ﬂ%‘aoﬁ%}lﬁstaﬁlﬁag‘gﬁg%f) thc)ﬁ %i‘pér %@lgtﬁ%l each 2
bs?iftue‘hﬁ?lcl) i]ld/e%ﬂ’y QHsses ﬁeﬁihafl@ea,rrgldeomrﬁmoncwaﬂbﬂ Cl-
Tabl et's 7] Pr aratlono t e
@4a11<ox3gmmm atid @w{ép \Laplkyl )wn@r%wgzhaﬁéﬁ%@“%ﬁd @Ealaalﬁ?m" and
Ry e RAEd Rételobidi fied with a
A“SOB%? S%bsom%ie%ﬂé@g sodi um dodecyl glmlfate and 1.0
granms pol yvinyl pyrrolidone (KOLLI DON-K 90) in about 20
m of water. The wet powder m xture is sieved, dried,
and sieved again. Then 100 grans mcrocrystalline
cellul ose (AVICEL) and 15 grans hydrogenated veget abl e
oi | (STEROTEX) are added. The whole is m xed well and
conpressed into tablets, giving 1000 tablets, each
containing 10 ng of the active ingredient.



[0188] Coating: Ethyl cellulose (0.5 grans, ETHOCEL 22
CPS) in 15 m of dichloronethane is added to a
woeabesidsomoof 1.0 grans net hyl cel |l ul ose (Met hoeelr/ 188005000339

HGRTM) in 7.5 m of denatared ethanol. Then 7.5 ni

of dichloromethane and 0.25 m 1, 2, 3-propanetriol are

added. Pol yet hyl ene glycol (1.0 grans) is nelted and

dissolved in 7.5 m of dichloronmethane and added to

t he cel |l ul ose-containing solution. Magnesium

Cct adecanoate (.25 granms), 0.5 grarrs

pol yvi yI p rroI i d and_3. of concentrated col or
spe ﬁﬂkﬂf@aﬁném@ﬁ)ﬂare added and t he whol e

Aris o 6k Hét@roagimanbmﬁch IebiARke Wit V8S s%mﬁ&@ Bdepthidhily

IS mxture in a coating apparatus. Exanple

7@05‘?1]@@14 ble Solutions [0189] (i) 1.8 granms nethyl

0 BB oS AR oy o

(iv) clb@gankyngzzvmﬁmymm éigalkmyll mg:samoajadmcaan@ﬁmony, gnams and di-(Cy-

oFslisPafiionimeney e GG CRRD A SH S G O

S(anuéah@ylox;s @@hlﬁéxﬁc@rbroﬁﬂmﬂoﬁma@ﬁwﬁcgdmdyl)carboxamxde (Cs-
ppl emented with water for injection g.s. giving a

s@1°M%1P%ihyl}F@Fh0éﬁW%’ga@ Ggfsitk Yé#m\/alld The solution is
_t ized by filtration and filled in sterile
® Ggoﬁlthgjl ners.[0190] (ii) 100.0 g of an acid salt of an
\Glis chofert finem i-(©Hn: | ©RCiadkedils €plCidliyriyh, -OCHFOhgawht er .

(0% 6{CoRI AR CHobRE i S8 AT ahicheffy 91 2.2,

i s coddregadd room tenperatutre and water is added to 1
L. The solution is sterilized f||trat|on and fill

i e 18 £ldsen Bomdrr Gicelpal kyl[ é‘a&:zljnowqypl)w Betergeyplopik Sélﬁn%e&q-ansaturated
salt of (@n. ryaﬁberéafh&é}scycﬁy BREL, 9nto' 1%-191&1%%& sﬁybﬁb carbocyclic

boi ling water. After cool 1 ng to about 500C 0 grans
| act i cgreawgisd® (t9 0% mymhaeg hicyclén ketexoadstic mupeccgttmnmgdgntrogen
The sol uti on oI ed1 to roomtenperature and water

i s add&d™BY ﬂ)lﬁﬂ?ﬁ m?:r%arrpl e 7TE. CGel [0192] A conpound

each oDﬁvhfcﬁKiv) aid (v substittted Gnthrtety Shabdthtsmedindspead@ely chogen from

I cal
ogen, hydroxy, C;-Cjalkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, Ci-

Cohaloalkyl, C;-Czhaloalkoxy, and phenyl.

3. A compound or salt according to any either of Claims 1 or 2 in which X is oxygen

and Y is -CH,-.
4, A compound or salt of Claim 1 or 2 in which X is oxygen and Y is -CH,CHa-.
5. A compound or salt of Claim 1 or 2 in which X and Y are absent.

6. A compound or salt of any one of Claim 1 to 5 wherein V and W are absent.



application. [0193] A gel is prepared by suspendi ng
V.. (0.2 g - 5.0 g) in benzyl alcohol at room
woenpawadour e. A m xture of hydroxypropyl cell ulPosais2005/000339
(2.5) grans and dem neralizesd water (g.s. 100 g) is
added to the suspension wth stirring. Exanple 7F.
Cream [ 0194] Phase | contains Sorbitan nonostearate
(2.0 g), Polyoxyethylene (20) sorbitan nonostearate
(1.5 g), Synthetic spermaceti (3.0 g) Cetyl stearyl
al cohof corpomndyr saliof 20y @etofi@aidedan Slin (hich5V g9 C;-Thutkyl and W
ase | mxture is heated to 75 0C, stirred and m xed.
'195] Phase Il contains V.lI. (1.0 g). Phase Il is
added to phase |, stirred and suspended. [0196] Phase
LI contains Benz f al cohol (1.0 g) and denmineralized
ter {ouPoy f§¥ L aggording fo gnyjoge pg Slaiys { do 75n phichRg and Ry are
mdqxgdaggfto phase Il. The creamis m xed intensively and
cooled slowly to roomtenperature, with further
hWhD@?%P?ing. After cooling to roomtenperature the cream
11810 ' 7 rays.[ 0197 he tive, .
Cr-CAIRy ERRIARAE Sy ORI i PR i Dt usd N df i tituonts
t mdepearipitly chbsendronahalogdie hpdroxg aaieb, (-Cpikay .C; FOhaloalkyl, and
tgig%ﬁgr ose, for exanple, a 60 to 90% active conpound
sol Ut %Y xed with 20 to 40% of the usua
propel l ants, for exanple N2, N2O, CQ2, propane,
but ane, hal ogenohydrocarbons and the |ike. WHATI S
QA VEbIcampaundor saiipbieim 8fin i Reend Ry are R@eRdently hydrogen,
InahyF%F@Hg? 1 or a pharmaceutically acceptable salt
theredf, wherein

is abs

10. A compound or salt of any one of Claims 1 to 9 in which A, is Nitrogen; A; is
CRy; Az is CRy; and Ay is CRy.

11. A compound or salt of any one of Claims 1 to 9 in which A; is CR;; A is
Nitrogen; Ajis CR3; and A4 is CRy.

12. A compound or salt of any one of Claims 1 to 9 in which A; is CRy; A; is CRy; As
is Nitrogen; and A4 is CRy.

13. A compound or salt of any one of Claims 1 to 9 in which A; is CR;; A is CRy; A3
is CRs; and A4 is Nitrogen.

14, A compound or salt of any one of Claims 1 to 9 in which A, is Nitrogen; A, is
CR2; A3 is Nitrogen; and A4 is CRy.

15. A compound or salt of any one of Claims 1 to 9 in which A; is CRy; Ar is
Nitrogen; A3z is CR3; and Ay is Nitrogen.



X and Ware independently O S, NR, or absent, where R

i s hydrogen, optionally substituted G - C al kyl, or
wopbesmweadoby substituted (aryl) Co-Clal kyl; V i sPpPCIr/use05/000339

al kyl , C2-C6al kenyl, Cs-C ogscl oal kyl, or absent; Y is

G -Calkyl, G -C alkyl substituted with

C3-Crcycl oal kyl, Ca-C al kenyl, Ca-C cycloal kyl, or Y

is absent; wherein when V is absent, Wis absent; A

is Ntrogen or CRi ; A2 is Nitrogen or CR2; A3 is

NG r ogérompo@Rpr sald of anyNingof Gérimed tCRAN wWiishrie ig Nifrogen; A, is
. of. Al , A3, or A4 is Nitrogen; Rl-R4, when :

CRZ’%’%?gﬁtz}nﬁzﬁ"elsiﬁﬁ%oe%%hdentIy chosen from (i) hydrogen,

hal ogen, hydroxy, cyano, nitro, am no, acetyl, -NHCO2,

- NHSO 2, G -C2hal oal kyl, and .C - al. oa Xy, and

(1) compapmdr Saies @éé%nﬁé’ﬁﬁ?%lm&é tggmﬁkﬁlﬁ when present,
areinc@lf)élgéﬁil Oioken BMO- and di-(C i -C6al kyl)am no, C2- C

al kanoyl, G -C4alkylthio, G -C4alkylsulfnyl, G
(i) hydregra) kaloganl hyshgry, cggno, m@aaamlypwp%érﬁimlpgﬁ/ﬁsh and grrd

dj- fc l.kyl ) car boxam de, (C3-Cscycl oal kyl) Co-
Cg%h(a&fpfoxga%&mnocycl i c heterocycl oal kyl, phenyl,

(ii) 1kl IC;-Gunlitogy, mhaiod iy dis (Ceal ik plfjarinb 06, sallembgli Ci-Gualbiylthio,

1th O o, 5 substituents independent chpsen fro .
bk DSOSy e e PReRa R OOy AV RBR N BHGD. ayicy, and
dﬁégﬁfﬁdinyi;%ﬁ{ &Ba i sN@bstiaited W@ 163l skiydtitueddnddpendently chosen
- C2hal oal koxy; R5 is hydrogen, hal ogen, hydroxy, .
afipmdaloge.hydraxy saoCsatiyl-@aGyakkory, repne-@ag ﬂk&y&a&yl)ammoa

i | ifl{drof oal koxy; R and R. 7
i %gto%géé@ 1 @n%{}r&gggﬁ,&gg# Xy, R an are

18. A compound or salt of Claim 17 wherein R;-R4 when present, are independently
chosen from hydrogen, halogen, hydroxy, cyano, nitro, amino, acetyl, trifluoromethyl,
trifluoromethoxy, C;-Cjalkyl, Ci—C4alkoxy, mono- and di-(C;-Cjalkyl)amino, C,-Csalkanoyl, Cy-
Caalkylthio, Cs-Cycycloalkyl, piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, phenyl,
pyridyl, and pyrimidinyl.

19. A compound or salt of Claim 18 wherein R;-R4 when present, are independently
chosen from hydrogen, halogen, cyano, nitro, amino, acetyl, trifluoromethyl, trifluoromethoxy,

C1-Caalkyl, C1-Cpalkoxy, C;-Croycloalkyl, piperidinyl, pyrrolidinyl, phenyl, and pyridyl.

20. A compound or salt of any one of Claims 1 to 19 wherein Rsis hydrogen or

methyl.



R and R7 are independently G -Cgal kyl, C2-C6 al kenyl,

or C2-Co6al kynyl, each of which is substituted with O
wDQo@/wuast i t uents i ndependently chosen from hatwgmspgos/000339

hydr oxy, am no, G -C4al koxey, C -C2hal oal kyl, and

G - C2hal oal koxy, or R6 and R7 are joined to forma 5-

to 7-menbered saturated or nono-unsat urated

het erocyclic ring optionally containing one additional
het eroat om chosen fromN, S, and O which 5- to 7-
rEnber & dompdundatr ealt ofamrmeot]ﬁkaanm &0 Y vhereim ocycl i c

Aris pﬁ‘lﬁl&g 3 SﬁbSt | t‘ﬁ[}‘ggﬁ]ﬁl\{m"fl& R}mﬁolpll %urg ytf,r%é%) 1%11dazo arl thiazolyl,

ng%ﬁl' {‘H{e{dﬂaz@lyi &ﬁﬁdlﬁoisyxazb’@n@enmﬁiadyl- ’()éiﬁzothlazolyl
- a

G - C2hal oal G2hal.oal koxy,
s iopbera e APt AT RGPy 1oy
W%‘l%ﬁﬁﬁ'&ﬁ?ﬁ Bfi az81y1 Arbeepyagyor salt of daim

heteroaryl, each of which is
each of whichiis wbenituwdtvwﬂOO tooS slbsmn@m indeprndentlyrdpesnderm| y

(i) e Ty by G Pigo 8 el S GHORRa b, B
(IV) Clgga%&: (@Cg&ﬁ%ﬂﬁs @E-ICQdilkjrnyl @1 @Hdoky,r@lzl-(}ga{kmﬂgay,kwgo and di-(Cl-
al Ken oxy, 0-
ok aRRRCFIOPe: 0 EAG) @ﬁkﬁ#ﬂfﬁ%@vc%l %zr&sa a3, Cr-
C@Saﬁé’aﬁbhaﬂyxdp%@ﬂmxﬁ%dﬁ?n R16h6X3hd Qi (@gaigéﬂayqydaadda@mde, (Cs-

nono- car boxam de, (C3
(ﬂwydmiaylagarb@@rrmamée Csallpdthes, atyal kyl t hi o, and (V)
)—GJ Gg% where G is chosen from-(CH2)P-, C2-C4al kenyl,
V) -G& W&, kynyl, -O(C=0O-, and -(CH2)nQ(CH2)ra -
G(i‘éﬂ)dSH( ffbiﬁ) (GIHMEC?CERU&!E@H Cr-dlselkymd efHOEEN1, I-ﬁﬁfﬁ)nOICHz)m )

4 h f
% 2 ety B B e e R T TR Sl fyend
t R, i cHBER SR ChLeL8/cRANE, ICs- (l'7hﬁ>ﬁ66ycﬁc hEt@ro]:?clHﬂl@lﬁﬁﬁdo unsaturated
bi cyclic carbocyclic groups,

bi cycl $-doff en@nb@%hﬁ@rogwe pEgH c9n %031 %mﬁ!@bifeﬁ btcefﬁlg%??rbocychc
groups, 9- to 10- membered bicyclic heterocyclic groups containing 1 nitrogen
atom, aryl, and heteroaryl;
each of which (iv) and (v) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, Ci-
Cshaloalkyl, C;-C;haloalkoxy, and phenyl.

22. A compound or salt of Claim 21, wherein
Ar is phenyl or pyridyl; each of which is substituted with 0 to 5 substituents independently

chosen from (iii), (iv), and (v).



atom aryl, and heteroaryl; each of which (iv) and (v)
is substituted with O to 5 substituents independently
wohossaw7dooom hal ogen, hydroxy, C -C4al kyl, G - @aluseonsi000339
nono- and di-(C i -C4al kyl )am no, C C2hal oal kyl, Ci
- C2hal oal koxy, and phenyl. 3. A conpound or salt
according to any either of dains 1 or 2 in which Xis
oxygen and Y is -CH2-. 4. A conpound or salt of Claim
1 or 2inwich Xis oxygen and Yis -CHCH-. 5. A
23. caspaphithdat ssiabt Clafm CloaRmf Fommul22i n whi ch X and Y are
absent. 6. A conpound or salt of any, one of daiml to
5 wherein V and Ware absent.7. A c@npound or salt of
any one of Clainms 1 to 5 in whhgh is Ry C2al kyl and
Wis absgnt. 8. A cy@n'posnd/’@'r/sal ac®@rding to any

one of C &ins 1t06|gEin/[]Y\/;hi/%Q\RO nd R7 are

i ndepend M R~ Oy %yl, C2-C4al kenyl ,
or CA€4al kyhyl, eachlof vhich P&substituted with 0
to ¥ subNitoents i ndBpenffent|y chosen from hal ogen,

hydrioxy, /ami no, GCi - C4al koxy, G -C2hal oal kyl, and Ci

- C2hagoahkoxy. 9. A conmpound or salt of C ai m &okMula2

whi ch R5 and R7 are independently hydrogen, nethyl, or
whereist hyl . 10. A conpound or salt of any one of Clains 1

to, 9 i n,whic [ b X . is CR2; A3 is CR3;
Ag, Aga’rfa” %{]ﬁ% aﬂé%ef?a%\wc%ﬁr%gﬁgo& (’éﬁ, salt of any one of
where Q| & 018 oftAQ, 85°L Ayvdnilehy’ Aie Nigoge;; A2 is Nitrogen; A3 is

Rs IS AEFAPHESEIE o o 10 whi ch AL 1S R+ A2 is CR.AS

R and Ry are independently hydrogen or methyl;

Ry is Ci-Cgalkyl; and

Ry represents O to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Csalkyl, C,-Caalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cohaloalkyl, and C;-

Cyhaloalkoxy.



iIs Nitrogen; and A4 is CR4. 13. A compound or salt of

any one of Clains 1to 9 in which Al is CR ; A2 is
wORB)5/0630bs CR3; and A4 is Nitrogen. 14. A compouwus2@5/000339

salt of any one of Clains 169t0 9 in which Al is

Nitrogen; A2 is CR2; A3 is Nitrogen; and AA is CR4 .

15. A conmpound or salt of any one of Clains 1 to 9 in

which Al is CRi ; Ar2 is Nitrogen; Ais CR; and Ais

Ni trogen. 16. A conpound or salt of any one of dainms 1

t 24.9 i A opmpewndyr SEE ofClaimden;2 of Rosmdr3; whered: CR ;  and

A4 is Nitrogen. 17. A conpound orp salt of any one of

Cains 1 topl6 wherei 4, A ‘gr/es nt, are

[ ndependentﬁ chosencﬁf\gm ﬁ ydr ogdje haI ogen,

hydr oxy, cy Ktr }o G -C2hal oal kyl ,
4l oaJ koxy, a N) G Aé& | kyl, C

and G -af

- C4al kgzyxy, ngy and di FQSCI Rp4al kyl )am no,

C2- C4d2kano Ci -C4al kyl thio, C3-Cr7cycl oal kyl,
plpera2|nyl mor phol i nyl, pyrrolidinyl,

pi peri d)\
phenyl, pyrl dyl, and pyrimdinyl; each of whifehmils 3
substituted with O to 5 substituents i ndependent | y

As, AchAs@ndﬁpo?fPMGb@@ﬁnﬂmewor@ﬂ C4al kyl , G - C4al koxy,

wheretrﬂr?i'i rf‘QPAd g,anif“{lggl E%JI*)I trifluoronet hyl, and

Puoro uﬁd or salt of daim1l7
Rslsmhleds@nm&bﬂﬂﬁ V\,hen present, are independently chosen

r,oxy, cyano, nitro, am no,
Re an‘iéé?ﬂ?ll F‘I%Felnﬂﬁgﬁ(hggm rm%/g Yl | Gor onet hoxy, G - Caal kyl ,
R re@ze's&:ﬂs'ib kPxyubstiBgs 1rﬂ6§erﬂlbnt(3£&hoséﬁ4%1h )hlal))géﬁ ihgdroxy, cyano, Ci-

k - | kyl th
pﬁpgﬁ%dcﬁ?}galkwp@pag %@ (ﬁt%n#?%llswl)aﬁwo %p)ﬁ? ﬁ%‘P%/I&&V% gpd Ci-

Iqe{m , and pyrimdinyl. 19. A conpound or
él m 18 wherein R1-R4 when present, are

Ris repredepefa€pilkaxy or C3-Csalkyl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, C;-Csalkoxy, and mono- and di-(Ci-
Csalkyl)amino, or

R represents (C3-Cgcycloalkyl)Co-Cralkyl or (Cs-Cgeycloalkyl)Co-Coalkoxy.



chosen from hydrogen, hal ogen, cyano, nitro, am no,

acetyl, trifluoronethyl, trifluoronethoxy, G -Calkyl,
wOi2005@8adokoxy, Cs-C cycl oal kyl, piperidinyl, PCT/US2005/000339

pyrrolidinyl, phenyl, and pwridyl. 20. A conmpound or

salt of any one of Clains 1 to 19 wherein R5 is

hydr ogen or nethyl.21. A conpound or salt of any one

of Clains 1 to 20, wherein Ar is phenyl, pyridyl,

pyrimdinyl, thienyl, pyrrolyl, furanyl, pyrazolyl,

| @b dazdl spmpovid erwityf ,C}l)qim lagid) ¢fiFormpladei azol yl |

oxazol yl, isoxazolyl, benzofgpanyb, benzot hi azol yl

benzothEophenyI,/ﬁ::zggad%afo 7 befizo oxazol yl ,

di. hydr obenzodi oxyiyl, |} ndo yI,| yrazpl opyfri m di nyl ,

t hi enyl pyxazoKy apAd | of which is

subgt- dwth O ﬁb 5 ubsf%mqpnts i ndépendent | y
chagsen oy (ii1) h&ogdw, hydroxy, cyano, nitro, oxo,
G2 C2hgl oal kyl , and G - C2hal oal koxy, and (i V)
G - &gakhkyl , C2- C8al kenyl , C2-CBal kynyl, Q Csal k@¥Mula 4
C2- Cgal kenyl oxy, nono- and di-(C - C8al kyl )am no,
noviereimand di - (G - C4al kyl ) am noC i - C4al kyl

CG2- CBal,kanoyl., . C2- al kanayl oxy,. Q Csal koxycar bonyl ,
As, Aot i 1 e PRl NI S e (o
wherd),Qly 61 Daf Ky, iAs¢,atb oo’ des Narges - Cgal kyl thio, and (v)

- GRa where Gis chosen from-(CH2V , C2-C4al kenyl
Rs is pdregen qgysys - 0(Cc=0)-, - (CH2)nOQ(CH2) m, and

Rsangwé@iﬂﬁgpgi@nﬂ&’hﬁgﬁgéﬁoﬂn&ﬁﬁ;m are independently 0, 1,
, 3, or “4; and

_ I's chosen from C3-Cscycl oal kyl,
R1; 1epgesats A dmd syhstituents dndspersipntipetiosen fromdwalogamdwdinsyt eune.-Ci-

t Q. 75 het l i. ' -
o Eoatbass biong Hstifch Loty it G CnEERST 6l .-
biuslbalkodyet@t ocycl i c groups containing 1 nitrogen
t [, d het | ; h of [ch (i d

R Ty e bbbt S5 S SSney -
C%%gll‘i% |, O QREk0 dfRo- m@&igﬁy-c‘léﬁc%;l &ﬁﬁé,lmchthalk_yl, Cy-

oxy, nmono- and di-(C i-Cal kyl)am no, G
Cshaloalkoxy, and phenyl; or

D

Ry, represents a 5- to 7-membered ring containing 1 or 2 oxygen atoms and fused to the phenyl

to which it is attached.



C2hal oal kyl, G -C2hal oal koxy, and phenyl. 22. A

conpound or salt of Caim?21, wherein Ar is phenyl or
wpynostghgooeach of which is substituted with O POTAIS2005/000339

substituents independently mhosen from (iii), (iv),

and (v).23. A conpound or salt of Claiml or 2 of

Formula 2, *10 Fornmula 2 wherein: As, As', A9, and A9

are i ndependently Nitrogen or CH, where 0, 1, or 2 of

Ag', Ag, and A9' are Nitrogen; R5 is_h drogen or

w@fihw A @mpeynger sltacrordmsrisient 52 alkp ;ovhepgiRhy | ;

Riois C -Cgal kyl ;and Rn represents 0 to 3 bstltuents

i ndependent |y chosen from hal ogen, '

- Cdal kyl, G -C4a| koxy, nono- , and

-C4a|ky|)arrino |o||¢y4*

f"(:lalrrﬁlzor 2 of

Formul a 3, € |n IBG? 4a3AgAg,
Agd, g re ﬂﬁdep nde Iy Aﬁ r.ogen or CH; where O,
1, oy 2 , As', A’ are Nitrogen; R5 is
hydfagen net hyl ; R—6 and R7 are independently

hydr ggesor methyl; Rn represents 0 to 3 substltuentlg. ula 5
i ndependent |y chosen from hal ogen, hydroxy, cyano,
Ag, Ag’, Ay, and Ay’ are independently Nitrogen or CH;

where 0, 1, or 2 of Ag, As’, Ay, and Ay’ are Nitrogen;

Rs is hydrogen or methyl;

Re and Ry are independently hydrogen or methyl;

Ry represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Cyalkyl, C;-Cyalkoxy, mono- and di-(C;-Cyalkyl)amino, C;-Cyhaloalkyl, and C;-
Chaloalkoxy;

R, represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Cyalkyl, C;-Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyl, C;-
Cshaloalkoxy and phenyl; or

R represents a 5- to 7-membered ring containing 1 or 2 oxygen atoms and fused to the phenyl
to which it is attached; and

R;3and R4 are independently chosen from hydrogen and methyl, and m is 1 or 2.



C4al kyl , G -C4al koxy, nono- and di-(C -C4al kyl)am no,

C -C2hal oal kyl, and G - Cahal oal koxy; and R15
woepesaseb s C3- Cgal koxyor C3-Csal kyl, each of woirais2005/000339

substituted with O to 3 submtituents independently

chosen from hal ogen, hydroxy, Q Caal koxy, and nono-

and di-(CG - Cbal kyl)am no, or R15 represents

(C3- Cgcycl oal kyl ) Co- C2al kyl or

(C3- Cscycl oal kyl ) Co- C2al koxy. 25. A conpound or salt of

Cl24i m A emmuod oFsitmflany dne ¢iClaim & on2 phEBemiula Agyvhetein,

Ag, and A9' are independently N tyrogen or » where O,

1, or 2 of Ag,Ag', A9 _ an Agi\s-cé’rgﬁj-tro

hydr ogen or t hyl ; RPand [R7 are | epend

hydr ogen or hyKi. ) 0 _ZJuPstituents
i ndepeng y C oseN fr&n hd]?ogerﬁ\,s\my@r oxy, c'§‘ano, G
- Chal iyl , \{ - @fal koxy, Rgpndr; and

di -(O'A204al yl)am no, G -C2hal oal kyl, and G -
C2hal oahksry; and R12 represents 0 to 3 substituerﬁ%nulaG
i ndependently chosen from hal ogen, hydroxy, cyano, -
Ag, Ag4 Ak Japt Ay Chre Gddepkmdentily Mimnegenan@Hgli - (G - C4al kyl ) am no,
|- al oal kyl, G - G2h al koxy, and phenyl; or R12
Wher?cgp}r g@éﬂ{ 5435 A% gdAmd, &ré’ée?’i ng containing 1 or 2
Rs is By#6&M crtniyland fused to the phenyl to which it is
attached. 26. A conpound or salt according Claim1 or 2
Rs ang R pesripdapandentiyfhydogen onmetgl; R7 A3~ A4 Fornul a 5

R represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Cialkyl, C;-Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cyhaloalkyl, and C;-
Czhaloalkoxy; and

Ry, represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, Ci-
Caalkyl, C;-Caalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, Ci-
Cyhaloalkoxy, and phenyl; or

Ry, represents a 5- to 7-membered ring containing 1 or 2 oxygen atoms and fused to the phenyl

to which it is attached.



As, A', Ag, and A9' are independently Nitrogen or CH
where 0, 1, or 2 of Ag, Ag', A9, and A9' are Nitrogen,;
w8200sm6hpdr ogen or nethyl; R 6 and R7 are i ndepemdspiospoo339

hydrogen or nethyl; Rn reprBsents 0 to 3 substituents
i ndependent|ly chosen from hal ogen, hydroxy, cyano, G -
C4al kyl, G -4al koxy, nono- and di- (G -C4al kyl ) am no,
C -C2hal oal kyl, and G - C2hal oal koxy; R12 represents
0 to 3 substituents i ndependent|y chosen from hal ogen,
h)Z@r ox WA canyrmund oCkalt afAFriky] Or@fly(%m‘ll@o"o’(y, mono- and

- (G - A4al kyl )am no, G -C2hal Ral kyI C - C2hal oal koxy
and phenyl; or aE{;pr seng?a é’ t,Q 7Rn{3rrbered ring

containing® 1 or 2 ogygef atgns a fu o the phenyl

hE_ nd m

e Q aiml
or 220f Fbormula 6, wherein Formula 6 Ag, As™N~"Ag, and
A9' axgsAndependently Nitrogen or CH where 0, 1, Or ggimula?
of As, As', A9, and A9' are Nitrogen; R5 is hydrogen

As, Agh, AgprnidyA.s; aﬁe'n@pannﬂyéﬁeog'en@eﬁéhdent |y hydrogen or

re e 0, substltuents i ndependent |y
Wher%&ro]séﬁzpf&‘éﬁn‘%a’l‘%b Aﬁyaé? Oge%’yano - C4al kyl ,

Rs 1sﬁgldr6‘g@|df@9@fhylnono- and di - (G - C4al kyl ) am no, G

- C2hal oal kyl, and C - Cahal oal koxy; and R12 represents
Rs ang %@f%lnémti?ﬁt\yéwgéog?’hG’éli!?@ﬁéilent |y chosen from hal ogen,
Ry r%)‘&%l%%’to §¥§l§b‘ﬁtueﬂs 1n&%@ﬁ&&¥gc}@se§ﬁﬁﬂn l‘déen TBAGsxy2Bfhno, Ci-

yl')am no hal oal
Caalkyl, C;- C4a1koxy, mono- and di- (CI-C4a1ky1)am1no C1-Cshaloalkyl, and C;-

chogen ﬁr om|hydr'6fggn Qnd

C;haloalkoxy;

Ry, represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, C;-Csalkoxy, mono- and di~(C;-Csalkyl)amino, C;-Czhaloalkyl, C;-
C;haloalkoxy, and phenyl; or

Ry, represents a 5- to 7-membered ring containing 1 or 2 oxygen atoms and fused to the phenyl
to which it is attached; and

Rizand Ry are independently chosen from hydrogen and methyl, and mis 1 or 2.



C2hal oal koxy, and phenyl; or R12 represents a 5- to
7-menbered ring containing 1 or 2 oxygen atons and
wbusetetmot he phenyl to which it is attached. 28CTAS2005/000339
conmpound or salt of ClaimIi4or 2 of Formula 7: L\ R
Formula 7 As, K% Ag,and A9' are independently
Nitrogen or CH, where O, 1, or 2 of As, Ag', A9, and
Ag' are Nitrogen; R5 is hydrogen or nethyl; R 6 and R7
are independently hydrogen or nethyl; Rn represents O
t 393 s@b@tmnqy@dpssaltrf&é{é@mbWZ of KasmwlanS f r om hal ogen,
hydroxy cyano, C - 4al kyl, G -C4al kexy, nono- and
i-(G -Cal kyl)am no, Ci _C2hal oal k afd Q -
C2hal oal koxy; R12 represents 0,0 3 subs{i t uents
i ndependent|y chosen frgm al;é ﬁy{iy Xy, cyano, Q -
C4al kyl , - C4al kox Cﬁgo- and dli - (G - Gal kyl ) am no,
ad -Czhal k X\ )QAQ and phenyl; or R12
repregenys ajo- 7-Yenbbr ed Aagg containing 1 or 2
oxygﬁn a ns and fuseH; t ORL he phenyl to which it is

at t aghed; R13 and R are i ndependently chosen from
hydrq:g@m@nd nmethyl, and mis 1 or 2. 29 A corrpg
salt of Gaim1 or 2 of Formula 8 I | 12 |

As, ARG ARjanl tgfratedndepéadentis Nitrdiidn ofQill; A9' are | ndependent I y
6trogen Qr CH; , . )

where 0, 1, or 2 of Ag, Ag’, Ag, and Ay’ are Nitrogen;

J is Nitrogen or CH;

Qis O, NRys, or CHy;

Rs is hydrogen or methyl;

R and R; are independently hydrogen or methyl;

Ri; and Ry, each represent O to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, and
C,-Cyhaloalkoxy; and

Ri¢ is hydrogen or C;-Cajalkyl.



where 0, 1, or 2 ofAg, As', A9, and A9' are Nitrogen;
Jis Nitrogen or CH Qis O NR 6, or CH2; RS is
woOydismgesnoor nethyl; R 6 and R7 are i ndependeneCy/us2005/000339

hydrogen or nethyl; Rn and 12 each represent 0 to 3
substituents independently chosen from hal ogen,
hydr oxy, cyano, G -C4al kyl, G -(C4al koxy, nono- and
i -(G -C4al kyl )am no, G -C2hal oal kyl, and
G - Cahal oal koxy; and R16 is hydrogen or C

30. - Bcunkppun@Or salt asorrdmgidaior 1 er? of Barowtad?, ihe@iai m 1 or 2
of Formula 9, wherein: K 12 Formyla %Ag As', A9, and
A9' are independently Nitrogen or @ “here 0, 1, or 2
of As, As', A9, and A9' are NiAJog S hydrogen

or net hyIR5 R 6 and &7 ase Ama/épe rogen or
met hyl ; repr seej\s Ollto 3 sub#titu Rz
|ndepende m~{r0 lglzh%’ hy cyano, C
- CAd G| - C4al koky, rh)no BiRd

di - y/i @l ) ami no, Radi - B2hal oal kyl, and G -

c2haf oal oxy; R12 represents 0 to 3 substituents

i ndepﬁeﬁ‘étnt |y chosen from hal ogen, hydroxy, cyano, Fermula9
CAal ky G -Cbal k f npno- and_di - (G - C4al kyl ) am no,
As, Agy A9’@2ﬂ£$9o§‘lek9‘iepe@en lwﬁéﬂgﬁﬁl"k% and phenyl; or R12

Wherer@ﬁr ESEE Ry, A2 ,'%J Ond/AFRRDRIRPeS; N containing 1 or 2

oXygen atofs and fused to thé phenyl to which it is
Rs is bydregshed metind;

R and Ry are independently hydrogen or methyl;

Ry; represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, C;-Cgalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-C;haloalkyl, and C;-
Cohaloalkoxy;

Ry, represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, C;-Cqalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, Ci-
C;haloalkoxy, and phenyl; or

Ry, represents a 5- to 7-membered ring containing 1 or 2 oxygen atoms and fused to the phenyl
to which it is attached; and

Ris and Ry, are independently chosen from hydrogen and methyl, and m is 0, 1, or 2.



R and R are independently chosen from hydrogen and
methyl, and mis O, 1, or 2.31. A conpound or salt of
weanyosmeeoof Claim 1l or 2 of Fornula 10, wherei rRCOUS2085/000339
I I/ / VoR\ _ . A3 AMA Permula 10 As, Ag', A9, and
A9' are independently N trogen or CH where 0, 1, or 2
of As, As', A9, and A9' are Nitrogen; R5 is hydrogen
or nethyl; R 6 and R7 are independently hydrogen or
met hyl ; Rn represents 0 to 3 substituents
i Atie peAdenpoynderselef arsoencraf|@Bejen] ond of Borgrulas | ehereds -
C4al kyl, G -C4al koxy, nono- and d'RQO C4al kyl ) am no,
G - C2hal oal kyl, and Q - ; resents
0to 3 subs%stuents iShdep nd’gfhtly hal ogen,
O al - and

; ; Sie ents a 5- to
7- nenbgr ed containing 1" or 2 oxXygen* atonms and
fused do-t i€ phenyl to which it is attached; and 11313

and R arfe i‘ndependent |y chosen from hydrogen and rmula 10

Ag, Ag A 3élnd A%ngr Bde elQi'entl'y Nﬁfo n82cHA conpound or salt of
ahy ’one &'a ?n For mif a 11, wherein RO S
whereAB lmr NoﬂNs, RstaAg, an‘dl A9Y ate N“ltIQgsen,/ VOeR

Rs is hydrogen or methyl;

R¢ and R are independently hydrogen or methyl;

Ry; represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, C;1-Cqalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-Cshaloalkyl, and C;-
C;haloalkoxy;

Ry, represents O to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, Ci-Cyalkoxy, mono- and di-(Ci-Csalkyl)amino, Ci-Cohaloalkyl, Cy-
Cshaloalkoxy, and phenyl; or

Ry, represents a 5- to 7-membered ring containing 1 or 2 oxygen atoms and fused to the phenyl

to which it is attached; and
R;3 and Ry are independently chosen from hydrogen and methyl, and mis 0, 1, or 2.



\ / A3 A4 Fornula 11 Ag,Ag', A9, and A9 are

i ndependently Nitrogen or CH where O 1, or 2 of
woOQnge79089, and A9' are Nitrogen; R5 is hydrogemusroos/00339

met hyl ; Reand R are independently hydrogen or nethyl;

Rn represents 0 to 3 substituents independently chosen

from hal ogen, hydroxy, cyano, C - C4al kyl, G

- C4al koxy, nmono- and di-(G -C4alkyl)anino, G

- C2hal oal kyl, and - C2hal oal koxy; Qis absent, O -

CRE3RI A compoppd qrsaltRf anyepe gt daig éor habemint 1, pwherein

hydrogen or nethyl, Ra is a 9- to merrbered bi cyclic

carbocyclic ggoup or a & 103c8 *ferrb,eg ed bicyclic

heterocyclic gfoup cont n tr atom each of
%Jﬁ bar et &
chgsen rom|hal ogen, "Bydr 8(y cyano,

whi ch i s subs

i ndependeAt

G - C2al 15&//[ --0C2al koxyRst r iRzl uor onet hyl and

trifl uor&msth xy. 33. A conpound or salt of O aim 32
wher ei n RAjSAL ndanyl or quinolinyl, each of whigghnlif 11
substituted with 0 to 3 substituents independently

As, Aghds@nd Aot depepdantnlydragey or €ano, G - C2al kyl ,
where(B ‘1% gpéélArgt %gfidd%g c}@ d trifluoromnet hoxy. 34.

npoun 1T accor a| m1 or 2 of Formula
Rgs]i@,rog@@lrmethylo S AB Ag a R6 R7 Fornmula 12

Rs and Ry are independently hydrogen or methyl;

Ri1 represents O to 3 substituents independently chosen from halogen, hydroxy, cyano, Ci-
Caalkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cshaloalkyl, and C;-
Cshaloalkoxy;

Q is absent, O, —CR;3R14-, or NRys.

Rj3 and R4 are independently hydrogen or methyl,

R, is a 9- to 10 membered bicyclic carbocyclic group or a 9- to 10- membered bicyclic
heterocyclic group containing 1 nitrogen atom, each of which is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, cyano, C;-Csalkyl, C;-
Csalkoxy, trifluoromethyl and trifluoromethoxy.

33. A compound or salt of Claim 32 wherein
R, is indanyl or quinolinyl, each of which is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, cyano, C;-Calkyl, C;-Csalkoxy, trifluoromethy! and

trifluoromethoxy.



As, Ag', Ag,and A9' are independently N trogen or CH;
where 0, 1, or 2 of A, Ag', A9, and A9' are N trogen;
we200526t0dr ogen or nethyl; R and R7 are i ndeperdeniskeos/000339

hydrogen or nethyl; R 1 represents 0 to 3

substituents independently chosen from hal ogen,

hydroxy, cyano, C - 4al kyl, G -Cal koxy, nono- and

i -(G -Cal kyl )arri no, QC haI oal kyI and G -

C2ha| oal koxy; i s_absent, 3Ri4-, or NR ; R13
34.  ahdcorppuad Pwét@em@ﬁg |C9alﬁyb¢ro?g@ﬁqumu}?ek%wherem 6is

hydr ogen or C -C4al kyl; and R3 |,§ ra g to

10- nenber eﬂin cyclic f bo ycAig p o \rR a9 to

10- menber ed \bi cycl iC te ocy roup cont ai ni ng 1
ni trogen at /ﬁ%% tituted with 0 to
3 substA, nts |ndepen ent | y ch 1from hal ogen,
hydrox&l Ci - C2alReyl , RCi - Caal koxy,

triflugromethyl and trifluoronethoxy. 35. A conpound
or sal tAsofAsany one of Clains 23 to 34, wherein X gg¢huta 12
are both absent. 36. A compound or salt of any one of

As, A€ Apend 23° arp iBlgpendrtheNirogsn oREGH; and R7 are al |

7.4 ACO of any one of C ains
wher ht% orgggf&ii\ﬁ‘é & &I 9F{%’eq{hh%g%{r’esent are
Rslshyaldmﬁmdemﬁyy chosen from hydr ogen, hal ogen, hydroxy,

ano,. acet trifluoroneth I,
Ro and K7 Pt nfeg e iRy ot i eis |G - cagl kowy i - (G -
Ry re Y 0 1A hMRitubmds %@bé&ﬂ&ﬁw oho@rrﬁ?ﬁﬁ'hkhék&rh Ih9<i1roxy, cyano, C;-

-Crcycl oal kyl, piperidin er azi
nbrgkygi Cnglnalkwr mENP-cAngd vli- (é p iqynﬁzhalaﬁ&yl and C;-

p 38. A conpound or salt of Claim 37
k%r%%aﬁlk > R4 when present, are independently
Q is absent, O, —-CR3R14-, or NR¢;

Ri3 and R4 are independently hydrogen or methyl;

Ri¢ is hydrogen or C;-Csalkyl; and

R, is a 9- to 10-membered bicyclic carbocyclic group or a 9- to 10- membered bicyclic
heterocyclic group containing 1 nitrogen atom, each of which is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, cyano, C;-Czalkyl, C;-
Csalkoxy, trifluoromethyl and trifluoromethoxy.

35. A compound or salt of any one of Claims 23 to 34, wherein X and Y are both

absent.

36. A compound or salt of any one of Claims 23 to 34, wherein Rs, Rg, and Ry are all

hydrogen.



chosen from hydrogen, hal ogen, cyano, nitro, am no,
acetyl, trifluoronethyl, trifluoronethoxy, G -Calkyl,
wOi2e@32mbd00xy, C3- Cr7cycl oal kyl, piperidinyl, PCT/US2005/000339
pyrrolidinyl, phenyl, and pyridyl.39. A conpound or
salt of Caim1, wherein the conpound is
4-[3-(Furo[ 3, 2-c] pyri di n-2-yl -carbonyl ) -t hi ourei do] - be
nzoi c acid butyl ester;
| - ((3-Methoxyfuro[ 3, 2-b] pyridin-2-yl -carbonyl)-3-(4-pe
nBy! ) - presmpoymdpiiaht@4 any one of Claims 23 to 34, whergin
R1-R4|ﬁ§é1§]e§/1lfp;r’lefs§{11tfz %rg ;lgciaeB&{deﬁﬂﬁ}‘ cifoséd ﬁGﬁrﬂﬁf%Eﬂ,ﬁIJg\%ﬁ,h}%ﬂ&?&%}l& nitro,
| afmifoy aaftyd, Biflappyretlgilirfugbmetiobp G abayl, 3> phehpikpxdiyp:-
h -t hi ourea; : ST . .
| CetkiaspinS e henent Co i ST cle it s gperacinyt
p olin¥ D pP618Bayl, phenyl, pyridyl, and pyrimidinyl.
I-(( urb?é?g%%]pfﬁi%inyz?ﬁT-carbonyl)-3-((4-penty|)phe
nyl ) -thiourea; o
! ﬁg.':u r ;M %ﬁ?p’oﬁk@ W dafll R 1AM T AR RY IR, whieh (p3esRRES B! iRdepkndently
phenyl ) -thiourea; ' )
choseh forvinyafrSged; odlpaeni chiane- 1@ty langeg, bostyl, irifBoggmethdniriflugxgpyethoxy,

phe )z thi ourea; ST 1 .
o RIS RE G SRR G oot Rpeidipnyiofiigs Py ang Ry

peridin- 1-yl)phenyl)-thiourea,;

| - (Furo[ 3, 2-c] pyri di ne-2-yl -carbonyl ) - 3-((3-benzyl oxy)

phenyl ) -t hi our ea;

| - (Furo[ 3, 2-c] pyridine-2-yl-carbonyl)-3-((4-pentyl)phe

nyl ) -thiourea;

| - (Furo[ 3, 2-c] pyri di ne-2-yl -carbonyl )-3-((3-fluoro-4-p

ent yl oxy) phenyl ) -t hi our ea;

| - (Furo[ 2, 3-c] pyridi ne-2-yl -carbonyl)-3-((4-pentyl oxy)

phenyl ) -t hi our ea;

| - (Furo[ 2, 3-c] pyri di ne-2-yl -carbonyl ) -3-((4-pentyl)phe

nyl ) -t hi our ea;

| -(7-Chloro-furo[ 2, 3-c] pyridine-2-yl-carbonyl)-3-((3-b

enzyl oxy) phenyl ) -t hi our ea;

| - (Furo[ 3, 2-c] pyri di ne-2-yl -carbonyl ) - 3- ((3-phenoxy) ph

enyl ) -t hi our eahydr ochl ori de;

| - (Furo[ 3, 2-c] pyridine-2-yl-carbonyl)-3-((3-fluoro-4-p

ent yl oxy) phenyl ) -t hi our eahydr ochl ori de;

| - (Furo[ 3, 2-c] pyri di ne-2-yl -carbonyl ) -3-((4-pentyl oxy)

phenyl ) -t hi our eahydr ochl ori de;

| - (4-Chloro-furo[ 3, 2-c] pyridine-2-yl-carbonyl)-3-((3-p

henoxy) - phenyl ) -t hi our ea;

| - (3-(benzyl oxy) phenyl ) -3-(4-chl orofurof 3, 2-c] pyri di ne

- 2-car bonyl )t hi our ea;

| -(4-Chloro-furo[ 3, 2-c] pyridine-2-yl-carbonyl)-3-((4-p

ent yl oxy) phenyl ) -t hi our ea;



| -(4-Chloro-furo[ 3, 2-c] pyridine-2-yl -carbonyl)-3-((3-f
| uor o- 4- pent yl oxy) phenyl ) -t hi our ea;

wO-20ab/0ehdoor o- f ur o[ 3, 2-c] pyri di ne- 2-yl - car bonyl PeBAGEEHSP00339
entyl ) phenyl ) -t hi our ea; 80
1- (4- Met hoxy-furo[ 3, 2-c] pyri di ne-2-yl -carbonyl ) -3- ((3-
phenoxy) - phenyl ) -t hi our ea;
| - (4- Met hoxy-furol 3, 2-c] pyri di ne-2-yl -carbonyl )-3-((3-
benzoxy) - phenyl ) -t hi our ea;
13?4 nAtchmpyﬁmdr m[saltzf 6’}21@1}1r1|, wihersimthe gemppeiyd)is 3- ( 4- (pent

4-[3- (Fur() Eﬁ‘rgp %P’ofaﬁ (ﬁlyc)] %ﬁ?}l feéd OA beﬁzoclz%l? dbu seséer( 4- penty

1-((3 mﬁmyﬁl}c%[mzqqpﬁadm -2-yl-carbonyl)-3-(4 pentyl)-phenyl%thloulre;a s (3
X r ri car pon

1 ((ﬁwq[érérb&m ; t%%fi?ﬁ?ljlﬂﬁér(}ﬁ yﬂ%}’ﬂwfﬁhéa% -hicures)

1- ((Fdro[(z‘k M}bﬂ%ﬁﬁ?&f %'l[&h%n?r)Q.]-@ylgﬂeﬁylﬁﬁy)gh&@[)hﬁfbﬁkéa 3- (4- (pent

1- ((Furo[ggi %]bm@y’r?o)dyqaﬁ?@ﬁp+3r€4ip(312$¥]@éiy)ﬁb?%§/) YRR f ur o] 3, 2- ¢

- ((F'% gl%l# %Ig?grrefl Ry a%%%}’b ng)%&g@]gﬁ)hen?’l)&?lﬁgre% car bonyl ) - 3-
1- (Fufo‘ﬂ?: Q-m%ﬂimm)flpmbqﬂy))t-:h((Gmhgwloxy)phegyl)-thlgurea o

1- (Fu](o,_jié géSHWH’:?&Y]V r%lglﬁ%b% &LI %entyﬁ)])(e%lilenﬁfﬁnourgg rbonyl) - 3-
1- (Fu%ogi 4-cf wnﬂﬁietwmaéﬂrmbyi)us ((Bﬁ%lﬁ'o@lﬁ)éémcﬂhﬂeylﬁyheﬁylbﬂﬁydrka 3-

phenyl )t hi qure

4- tyl
1- (Futo[%,ﬂwhjlg[rﬂ%l@ ng’ggqf ngf)}(b)e/\z Q(36’§P@6‘??§M)Bhegyl34hlf’5r@f‘yl oxy) phen
1-(Fu _[%,?& @F@%% flp():/arr‘%)(glyr? §(4(P ngﬁh‘ir\)yl) thl(ohlreca)lct 3/I phenyl)th

1-(FutopBieedpyridine-2-yl-carbonyl)-3-((3-fluoro-4-pentyloxy)phenyl)-thiourea;

1- (Fulg;ié,t%?ﬁﬁ;g}&%g? ’f lrpgar{)ony 3 %(4Cp%¥1 y?ox 5;}h_e1%715 ﬁ{i&lfrgéyl oxy) phen

1- (Fu&o{ﬁ @W]}%&fﬂuﬂ?e' ZYnydrbetiynes -4 err0phiny)3hickrdaexy| phenyl )t h
1-(7-Chlpu- Gl I'FéWldplPFe?ry’i arsorsid (P Loz dp Y PrAv RIS bon

- (Fu)ég% QWA@H{%&}% 17& 8@@5}? :((? hgﬁ-@%({)}%y)e]gleﬁ{/l%lﬁBg’rea hydrochloride;
1-(Fuko{8,2- q}ﬂngrdmeﬂylybnz&bhﬂl)ﬂ 3(3(ﬂugpmyfl{pegty&;]x@pheqyl}rélnQurézahﬁgﬁchlonde
1- (Fu¥oL{},§hl St (ﬁlil%% ybgagg&giﬂ%// b@ﬂﬁ?;?@%p%eﬁy# Kclggl'ﬁea hydrochloride;

1-(4- @hl(n?()' ﬁPGIB)QL g?ﬁﬂﬂﬂé Iyﬁgal{aﬁmﬂp% -((3-phenoxy)-phenyl)-thiourea;

1-(3- &e@wlwﬁgypﬂlp%?@f@ﬁgéfug? %26;] I %me Za carbonyl)thiourea;

1-(4- lil%{)%) ﬁ%(g%{%: &I%ﬂ?dn gff ?%ﬁ Qﬁxﬁ})lﬁﬁu(@uﬁe%%lloxy)phenyl) -thiourea;

1-(4- @Hlpﬂ)—ﬁl}(pﬁi 2 pyridige-2 gil-oahghyl-Fi( Gufl ecae- 4-pentyloxy)phenyl)-thiourea;
1-(4-{13% —fué(g[g,ch]g;r?&/me glytp ar%m%ﬁf ??mﬁgntﬁ)pﬁénﬁfﬁp%%)henyl )
1-(4-Methoxy—furo[3,2-c]pyridine—Z-yl—carbonyl)-3-((3—phenoxy)-phenyl)—thiourea;
1—(4-Methoxy-furo[3,2-c]pyridine—2—yl—carbonyl)-3-((3-benzoxy)-phenyl)-thiourea;
1-(4-methoxyfuro[3,2-c]pyridine-2-carbonyl)-3-(4-(pentyloxy)phenyl)thiourea;
1-(4-methoxyfuro[3,2-c]pyridine-2-carbonyl)-3-(4-pentylphenyl)thiourea;
1-(4-Methoxy—furo[3,2-c]pyridine—2-yl-carbonyl)-3-((3—ﬂuoro-4-pentyloxy)phenyl)-thiourea;
1-(4-hydroxyfuro[3,2-c]pyridine-2-carbonyl)-3-(4-(pentyloxy)phenyl)thiourea;
1-(3-(benzyloxy)phenyl)-3-(4-(dimethylamino)furo[3 ,2-c|pyridine-2-carbonyl)thiourea;



| - (3-(4-phenyl - benzyl oxy) phenyl ) -3-(furo[ 3, 2-c] pyridin
e- 2- car bonyl ) t hi our ea;
wO-20@0630d- di f 1 uor obenzyl oxy) phenyl ) - 3- (f ur o[ 3p2Tajispysi00339
di ne- 2-car bonyl )t hi ourea; 81
| - (4- (3, 4-di hydroi soqui nol i n-2(1 H) -yl ) phenyl)-3-(furof
3,2-c]pyridine-2-carbony|)thiourea;
-(3-(2, 3-di hydro-1 H i nden- 2-yl oxy) phenyl )-3-(furo[ 3, 2
rldjne 2-

1:(4- @m% lﬁ}p@%ﬁq@ gbfr}l}‘lﬁlé‘zt A Olgw%*ﬁ et terhenR R ERs

1-(4 hﬂét wdfn% 3,2- dine-2-carbonyl)-3~(4-pentylphenyl)thi
(4-Climd BB Fural3 2-clpyridine.2-carbonyl)-3-(4-pentytphenylihiourea;

P A I O R R G G e -

Lt RSB Bl e iouza

1 (furbEX-lpofidin 2edepinivti nexsldghigunds ( 4- ( hept yl oxy) - 3-

| f t hi
1- (fur§> 32# gf?‘é‘%ﬁ %%%Beﬂé e’éﬂ&%’é?%“@%"?‘%ea(’l soqui nol i n-3
1- (furoE/.’J Qﬂﬁﬂ-@b&'ﬁwnbl)m @Ul'ie%glphenyl)thlourea
ycl ohexyl mét'ho f | uor ophenyl ) -
1-(4- ayelioh@@[l@eayléj3pgfvrp[ﬁ fr’ré]mﬂélaﬁ'l@cﬂ#i}bo}ib’mh@UF@a

’ 1)-3-(3-ph
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1-(4-Ho€sgphenyt)ss-(fuldfiB,2-c|pyridine-2-carbonyl)thiourea;
1-(furo[3,2-c]pyridine-2-carbonyl)-3-(4-(heptyloxy)-3-(trifluoromethyl)phenyl)thiourea;

1-(furo[3,2-c]pyridine-2-carbonyl)-3-(3-(isoquinolin-3-ylmethoxy)phenyl)thiourea;
1-(4-(cyclohexylmethoxy)-3-fluorophenyl)-3-(furo[ 3,2-c]pyridine-2-carbonyl)thiourea;
1-(7-chlorofuro[2,3-c]pyridine-2-carbonyl)-3-(3-phenoxyphenyl)thiourea;
1-(furo[3,2-c]pyridine-2-carbonyl)-3-(3-methoxy-4-phenyl-phenyl)thiourea; or
1-(3-tert-butoxyphenyl)-3-(furo[3,2-c]pyridine-2-carbonyl)thiourea.
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43, A compound or salt of any one of Claims 1 to 39 that exhibits an ECso of less than

10 micromolar in a replicon assay of HCV replication.

44. A compound or salt of any one of Claims 1 to 39 that exhibits an ECs of less than

1 micromolar in a replicon assay of HCV replication.

45. A method of treating Hepatitis C infection comprising administering to a patient
in need of such treatment a therapeutically effective amount of a compound or salt of any one of
Claims 1 to 39.

46.  The method of Claim 45 comprising administering the compound or salt of any

one of Claims 1 to 39 in combination with one or both of ribavarin and interferon.
47.  The method of Claim 45 or 46 wherein the patient is a human patient.
48. A method of any one of Claims 45 to 47 wherein the therapeutically effective

amount is an amount sufficient to significantly decrease the number of HCV antibodies in the

patient’s blood or serum.
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49. A method of inhibiting HCV replication in vivo comprising administering to a
patient infected with HCV a concentration of a compound or salt of any one of Claim 1 to 39

sufficient to inhibit HCV replicon replication in vitro.

50.  The use of a compound or salt of any one of Claims 1 to 39 for the manufacture of

a medicament for the treatment a Hepatitis C infection.



