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vere [0002] 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.

[0003] Soon after a radicimmunoassay 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.

[0004] The causative agent of non-A, non-B hepatitis (hepatitis C virus, HCV) was
discovered in 1989 via screening of cDNA expression libraries made from RNA and DNA
from chimpanzees infected with serum from a patient with post-transfusion non-A, non-B
hepatitis. To identify portions of the genome that encoded viral proteins, the libraries were

screened with antibodies from patients who had non-A, non-B hepatitis. These investigators
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screened with antibodies frompatients who had non-A, non-B hepatitis.
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wi | | eveTiharahivwe heengn estimated 46,000 new kases of BITO6 infédEvnieactnyeami the (émted| oped,

si ngl e-stranded positive virus in the Flaviviridae famly. The genone
i s appr oé‘ia'i‘?ég@!"lﬁ W@&?%Rb%eéﬁéq'des and encodes a single polyprotein of
about 3, PRD,cafd pPHas&6F Hdev ih&tsR ké’ﬁhﬁﬁféﬁobiﬁtleﬁ WARPRHE @yﬂﬁto%’? tH&@ﬁ%\Jer,an d

viral proteases into three major structural proteins” and severa
non- st r uetidenaé syggosteitimt onbcE6-80Y éfthe infeeted peapld wilbeleaHC¥eVieneng thief f er ent

genoty pegrogf; OF gh\{ogl“cgltl]y 1sn|fécqehcf %)é(’)pfjei, 56-36 % thﬁ %?ggrpés% 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.

[0006] 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.

[0007] HCV replicates in infected cells in the cytoplasm, in close association with the
endoplasmic reticulum. Incoming positive sense RNA is released and translation is initiated
via an internal initiaﬁon mechanism. Internal initiation is directed by a cis-acting RNA
element at the 5' end of the genome; some reports have suggested that full activity of this
internal ribosome entry site, or IRES, is seen with the first 700 nucleotides, which spans the
5' untranslated region (UTR) and the first 123 amino acids of the open reading frame (ORF).
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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 ribavirin, an oral antiviral agent
that has activity against a broad range of viruses. By itself, ribavirin 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 interferon/ribavirin therapy are moderate, in |
the range 50-60%, although response rates for selected genotypes of HCV (notably genotypes
2 and 3) are typically higher. Among patients who become HCV RNA negative during
treatment, a significant proportion relapse when therapy is stopped.

[0010] In addition, there are often significant adverse side effects associated with
each of these agents. Patients receiving interferon often present with flu-like symptoms.
Pegylated interferon has been associated with bone marrow suppressive effects. Importantly,

alpha interferon has multiple neuropsychiatric effects. Prolonged therapy can cause marked
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[0014] 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 I effective to reduce signs or symptoms of the disease or disorder. 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.

[0015] Methods of treatment include administering a compound of Formula I as a
single active agent or administering a compound of Formula I in combination with one or
more other therapeutic agents.

[0016] Thus in a first aspect the invention includes compounds of Formula I:

Rt Ry Formula I

or a pharmaceutically acceptable salt thereof.
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I s carbo t hi ocarbonyl, imno
Czhaloalkoxy, or R; and R2 are Jomed to form a 5- to 7-membered saturated or mono-

unsaturated ring optionally containing one additional heteroatom chosen from N, S, and O,
which 5- to 7-membered saturated or mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, amino, C;-Caalkyl, C;-C,alkoxy,
mono- and di-(C;-Cjalkyl)amino, C;-Czhaloalkyl, and C;-Czhaloalkoxy.

[0021] Certain compounds of Formula I disclosed herein exhibit good activity in an
HCYV replication assay, such as the HCV replicon assay set forth in Example 5, which
follows. Preferred compounds of Formula I exhibit an ECsg of about 10 micromolar or less,
or more preferably an ECso of about 1 micromolar or less; or still more preferably an ECsp of

about 500 nanomolar or less in an HCV replicon assay.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Figure 1. Schematic of an assay for evaluation of compound activity against
HCYV using detection of Neomycin Transferase (NPT) in HCV replicon-containing cells.

[0023] Figure 2. Detection of neomycin phosphotransferase Il in HCV replicon-
containing cells.

[0024] Figure 3. Detection of albumin produced by HCV replicon-containing cells
treated with helioxanthin.
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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
with two or more asymmetric elements, these compounds can additionally be mixtures of
diastereomers. For compounds having asymmetric centers, it should Ee understood that all of
the optical isomers and mixtures thereof are encompassed. In addition, compounds with
carbon-carbon double bonds may occur in Z- and E-forms, with all isomeric forms of the
compounds being included in the present invention. In these situations, the single
enantiomers, i.e., optically active forms, can be obtained by asymmetric synthesis, synthesis
from optically pure precursors, or by resolution of the racemates. Resolution of the
racemates can also be accomplished, for example, by conventional methods such as
crystallization in the presence of a resolving agent, or chromatography, using, for example a
chiral HPLC column.

[0029] Where a compound exists in various tautomeric forms, the invention is not
limited to any one of the specific tautomers, but rather includes all tautomeric forms.

[0030] The present invention is intended to include all isotopes of atoms occurring in
the present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example, and without limitation, isotopes of
hydrogen include tritium and deuterium and isotopes of carbon include ¢, B3¢, and C.

[0031] Certain compounds are described herein using a general formula that includes
variables, e.g. V, W, X, Y, Z, Aj, Az, Ry, and Ry. Unless otherwise specified, each variable
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speci fied, each variable WO 2004/046095 PCT/ US2003/ 036809 7 withjin such a
formula i s defQ0A2LTheplapesn wpHepilloTubstithied” indigatas) that sugiy groups may efpgg s | s

said to ?%gb%}f?%& :c}% H%b%ﬂm:\gd %;on\gé”.ro% %‘5’85 6f By of AR BbR pRSRRs, Tl 1, 2, 3,

substitu
or 4 positions, by one or more suitable groups such as those disclosed herein.

[0034] Suitable groups that may be present on a "substituted" position include, but are
not limited to, e.g., halogen; cyano; hydroxyl; nitro; azido; alkanoyl (such as a C,-Cs alkanoyl
group such as acyl or the like); carboxamido; alkyl groups (including cycloalkyl groups,
having 1 to about 8 carbon atoms, or 1 to about 6 carbon atoms); alkenyl and alkynyl groups
(including groups having one or more unsaturated linkages and from 2 to about 8, or 2 to
about 6 carbon atoms); alkoxy groups having one or more oxygen linkages and from 1 to
about 8, or from 1 to about 6 carbon atoms; aryloxy such as phenoxy; alkylthio groups
including those having one or more thioether linkages and from 1 to about 8 carbon atoms, or
from 1 to about 6 carbon atoms; alkylsulfinyl groups including those having one or more
sulfinyl linkages and from 1 to about 8 carbon atoms, or from 1 to about 6 carbon atoms;
alkylsulfonyl groups including those having one or more sulfonyl linkages and from 1 to
about 8 carbon atoms, or from 1 to about 6 carbon atoms; aminoalkyl groups including
groups having one or more N 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



and R* at each occurrence is selected independently fromthe definition of
R*. Al so, conbinations of substituents and/or variables are perm ssible
only if swohommwatnomnati ons result in stable conpounds. [pO@ARpoo3Ressder m
"substituted", as used herein, means 8hat any one or nore hydrogens on the
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groups sygy g]ﬁo%PE@lgﬁ, gﬁ&?é}ﬁ%. herein. [0034] Suitable groups that may be
present on a "s 3sti Put ad” position include, but are not linmted to, e.g.,

hal ogen; cyani®03hlyArdashy(":") that ionotdeiwaen teiolettany br (ymbols msised ©2ndiBatalak anoy|
group such as. acyl or .the like); r boxam do,.__al ky IO .(i pcl udi ng

cycl oal k]gﬁmbqf@%é}meqtlgq;i arFéllbitli(tP ty (96?"%“@8*‘89%335!;&%%16#@ ‘éﬁg%fbﬁgt 6
carbon afmedish;cafok ¥ ile AOEyRh& YOM)) %{,ﬁwps (i ncluding groups having one or
nore unsaturated |inkages and from?2 to about 8, or 2 to about 6 carbon

atons) ; al koxk0gelbbbond sepresgnisddyor canhinativnyfersolid ad deshed hiniefieoTAT=1 0
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come to both rings.

[0039] As used herein, "alkyl" includes both branched and straight chain saturated

aliphatic hydrocarbon groups, having the specified number of carbon atoms, generally from 1
to about 12 carbon atoms. The term C;-Csalkyl as used herein indicates an alkyl group
having from 1 to about 6 carbon atoms. When Cy-C, alkyl is used herein in conjunction with
another group, for example, arylCo-C4 alkyl, the indicated group, in this case aryl, is either
directly bound by a single covalent bond (Cy), or attached by an alkyl chain having the
specified number of carbon atoms, in this case from 1 to about 4 carbon atoms. Examples of
alkyl include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, 3-
methylbutyl, t-butyl, n-pentyl, and sec-pentyl. Alkyl groups described herein typically have
from 1 to about 12 carbons atoms. Preferred alkyl groups are lower alkyl groups, those alkyl
groups having from 1 to about 8 carbon atoms, from 1 to about 6 carbon atoms, or from 1 to
about 4 carbons atoms e.g. C;-Cg, C1-Cs, and Ci—C4 alkyl groups.

[0040] "Alkenyl" as used herein, indicates a straight or branched hydrocarbon chain

comprising one or more unsaturated carbon- carbon bonds, which may occur in any stable



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 WDr2go4@se»sn at ons, with benzyl being an WO 2004COAR2613/036809

PCT/ US2003/ 036809 8 exenpl ary aryl al Ryl group; aryl al koxy having 1 to 3
separate or fused rings and from6 to about 18 ring carbon atons, with
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bound t o ¢ hat IQAZRIARPRY, ipfigetes v heronh as defirtAPavoHED i ticaled i
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one carbon cone to both rings. 9] As used herein, "alkyl" includes
bot h br aave hetlimitad o, mutlyixty, etheyn nsopexy, epropaky,pibutoxy, Rybtosy ifwtoxy: sups,
havi ng the_ s e%iﬁ)fi{sd ,rr#lnbe%éof. carbon at ons gﬂenﬁr ally, Elrom 13 to about 12
car bon RBIEY: FHREIOKY rri DK ¥ RGNy BeAP oK TP AR BE0%h SNRHTY §POup
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i ndi cat ed gr ol$943] Akenygoxyr'sadigatps an plkenyligheyp a eﬁé@ﬂbqﬁebmﬁﬁﬂleb?dl&a@ﬁi ngl e

coval ent nul}glg]ec} o@%bn Honkt ét%&rfe%thc}ﬁgﬁ 'An%'x%én bCrﬂ%ie ?—(5]-?.\/ Eﬂgnf)ﬂ:g of alkenyloxy
groups include, but are not limited to, prop-1-enyloxy, but-1-enyloxy.
[0044] In the term "Alkoxy(alkyl)" alkoxy and alkyl are as defined above and the
point of attachment is on the alkyl group. For example C;-Cgalkoxy(C;-Cjalkyl) indicates an

alkoxy group have from 1 to about 6 carbon atoms attached through its oxygen atom to an
alkyl group have from 1 to about 4 carbon atoms and further attached to the core molecule
through a carbon atom in the C;-Cyalkyl portion.

[0045] "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
Cyalkanoyl group is an acetyl group having the formula CH3(C=0)-.

[0046] As used herein the term "alkanoyloxy" indicates an alkanoyl group as defined
above, having the indicated number of carbon atoms, attached through an oxygen (-O-)
bridge. Examples of alkanoyloxy groups include groups of the formula CH3(CH,)(C=0)-O-
and the like.

[0047] As used herein the term "mono- and/ or di-alkylcarboxamide" refers to groups
of formula (alkyl;)-NH-(C=0)- and (alkyl,)(alkyl,)-N-(C=0)- in which the alkyl; and alkyl,



speci fied nunber of carbon atons, in this case from1l to about 4 carbon
atons. Exanples of alkyl include, but are not limted to, nethyl, ethyl,
n- propyl ,woeewmpess, n-butyl, 3- nethyl butyl, t-butyl, rpqrearswyds/o3esos
sec-pentyl. Al kyl groups described hetein typically have from 1l to about
12 carbons atons. Preferred al kyl groups are | ower alkyl groups, those
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al kenyl oércgrfysgafo ‘ude ethenyl, propenyl, and butenyl groups. [0041]
"Akynyl " as [ge£H AehfidherdindialkelsaNid] Sieaisttyl gEO, amefeatle Akl goap boam
chain conprising one or nore triple carbon-carbon bonds that may occur in

any st asleyl goruprassiefined abave havimgihe defined aymbenghgarbenatoms.o MaRFFmblar y ny |
groups d %‘ﬂﬁﬁag@ ﬁeis%tﬁ}éﬂlﬁﬂll y have from 2 to about 12 carbons atons.
yyl ‘gp e 1°0\
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havi ng from Z0080]akousedhetdn batkybintiohyl" enegns SRyIAEH0,52 whbre the dlk§PerGdp & kynyl
groups. [0042] "Al koxy" indicates an al kyl group as defi ned %g(r)ve with t he
i ndi cat e a¥yhizaoup asrdegined abpvethaingdhe defiicd numbstighcabomaloysn AR XaHeldY 0- ) .

Exanpl esaﬂlsﬁ%oﬁgg%rx&B?Anfﬁg&plsg%nﬁl?re not limted to, nethoxy, ethoxy,

n- pr opoxy,” I - pr ) utoxy, 2-butoxy, t-butoxy, n- pentoxy, 2-pentoxy,
3- pentoxy, i[90PENASused Heesin alkykitio" mdanx alkyl-S2 Wiexothe all3d lgeoupyy an alkgl  3-

met hyl pent oxy. [0043] "Al kenyl oxy" indicates ap al kenyl, group.as define
above wi §/RUR Fﬁedffﬁ%’ﬁé @L?Fﬁha"mﬁﬁbé ﬁe%‘?ecﬁrﬁi”bl?ﬁ °§P¥E€n %ﬁ"f‘é% H@ge’i#‘p(])% ﬁﬂ%’iﬁ"&yge n
bridge (-Pﬁ%isﬁé@gmg.s of al kenyl oxy groups include, but are not limted
to, propg-r -‘enyl oxy, but-1-enyloxy. [0044] In the term"Al koxy(al kyl)"

al koxy and al l0952]aAe usesi libedin tisztenth Salkoxyrdrtiongl" ipdicates af alkoxpgionpsas i s on
the 2l kY gorfhdPovel Baviny Mo iniofis Sambar ot rbon atomt aithoted TS Rp 3 18 -

(C=0)-) bridge. The alkoxy moiety of the alkoxycarbonyl group has the indicated number of

carbon atoms, and the carbon of the keto bridge is not included in this number.
Csalkoxycarbonyl group indicates for example, groups of the formula CH3(CHz),-0-(C=0)-
or (CH3),(CH)-O-(C=0)-.

[0053] 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 (-NE).
When indicated, aminoalkyl groups, like other groups described herein, may be additionally
substituted.

[0054] As used herein, the term "mono- and/ or di-alkylamino" indicates secondary or
tertiary alkyl amino groups, wherein the alkyl groups are as defined above and have the
indicated number of carbon atoms. The point of attachment of the alkylamino group is on the
nitrogen. The alkyl groups are independently chosen. Examples of mono- and di-alkylamino
groups include ethylamino, dimethylamino, and methyl-propyl-amino. "Mono- and/or
dialkylaminoalkyl" groups are mono- and/ or di-alkylamino groups attached through an alkyl
linker having the specified number of carbon atoms, for example a di-methylaminoethyl
group. Tertiary amino substituents may by designated by nomenclature of the form N-R-N-
R', indicated that the groups R and R' are both attached to a single nitrogen atom.



al koxy group have from1l to about 6 carbon atons attached through its
oxygen atomto an al kyl group have from1l to about 4 carbon atons and
further avoacdaswdemdd t he core nol ecul e through a car bon patrars2003/086869

Cs- C4al kyl portion. [0045] "Al kanoyl "11 ndi cates an al kyl group as defined
above, attached through a keto (-(C=0O-) bridge. Al kanoyl groups have the
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group as ed a ve havi ng nunber of carbon atons. An
exerrpl arfyom altl ybeutl4f cmrbdn a;omstpThs tamet anyl( alkyl) mppmpa[smﬂzqt ignotdisaiteder ei n,

"al kyl thi 0" neans e the alkyl group is an al kyl group as
def i ned BeBBYieP 1]*%‘\}4‘%@5 4%11?33? szld nunber of carbon atoms. An exenplary
al kyl thio grespy] BndietYtdrBb& clic group” indicates a 3 to 8 membered saturated, partially

unsaturated, or aromatic ring containing only carbon ring atoms or a 6-11 membered

saturated, partially unsaturated, or aromatic bicyclic carbocylic ring system. Unless
otherwise indicated, the carbocyclic ring may be attached to its pendant group at any carbon
atom that results in a stable structure. When indicated the carbocyclic rings described herein
may be substituted on any available ring carbon if the resulting compound is stable.
Carbocyclic groups include, cycloalkyl groups, such as cyclopropyl and cyclohexyl;
cycloalkenyl groups, such as cyclohexenyl, bridged cycloalkyl groups; and aryl groups, such
as phenyl.

[0058] "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.
Cycloalkyl substituents may be pendant from a substituted nitrogen or carbon atom, or a
substituted carbon atom that may have two substituents may have a cycloalkyl group, which
is attached as a spiro group. Examples of cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl as well as bridged or caged saturated ring groups such as

norbornane or adamantane.



[ 0052] As used herein the term "al koxycarbonyl" indicates an al koxy group,
as defined above, having the indicated nunber of carbon atons, attached
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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 number of S and O atoms in the heteroaryl group exceeds 1,
these heteroatoms are not adjacent to one another. It is preferred that the total number of S
and O atoms in the heteroaryl group is not more than 2. It is particularly preferred that the
total number of S and O atoms in the aromatic heterocycle is not more than 1. Examples of
heteroaryl groups include, but are not limited to, oxazolyl, pyranyl, pyrazinyl,
pyrazolopyrimidinyl, pyrazolyl, pyridizinyl, pyridyl, pyrimidinyl, pyrrolyl, quinolinyl,
tetrazolyl, thiazolyl, thienylpyrazolyl, thiophenyl, triazolyl, benzo[d]oxazolyl, benzofuranyl,
benzothiazolyl, benzothiophenyl, benzoxadiazolyl, dihydrobenzodioxynyl, furanyl,
imidazolyl, indolyl, and isoxazolyl.

[0065] In the term "heteroarylalkyl," heteroaryl and alkyl are as defined above, and
the point of attachment is on the alkyl group. This term encompasses, but is not limited to,
pyridylmethyl, thiophenylmethyl, and pyrrolyl(1-ethyl).

[0066] The term "heterocycloalkyl" indicates a saturated monocyclic group
containing from 1 to about 3 heteroatoms chosen from N, O, and S, with remaining ring

atoms being carbon, or a saturated bicyclic ring system having at least one N, O, or S ring



[0056] In the term"aryl (alkyl)", aryl and al kyl are as defined above, and
the point of attachnent is on the alkyl group. "Aryl (Co-C4al kyl )"
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structure. 'When indicated the heterocyclic rings described herein may be substituted on
carbon or on a nitrogen atom if the resulting compound is stable. A nitrogen atom in the
heterocycle may optionally be quaternized. It is preferred that the total number of
heteroatoms in a heterocyclic groups is not more than 4 and that the total number of S and O
atoms in a heterocyclic group is not more than 2, more preferably not more than 1. Examples
of heterocyclic groups include, pyridyl, indolyl, pyrimidinyl, pyridizinyl, pyrazinyl,
imidazolyl, oxazolyl, furanyl, thiophenyl, thiazolyl, triazolyl, tetrazolyl, isoxazolyl,
quinolinyl, pyrrolyl, pyrazolyl, benz[b]thiophenyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
thienyl, isoindolyl, dihydroisoindolyl, 5,6,7,8-tetrahydroisoquinoline, pyridinyl, pyrimidinyl,
furanyl, thienyl, pyrrolyl, pyrazolyl, pyrrolidinyl, morpholinyl, piperazinyl, piperidinyl, and
pyrrolidinyl.

[0068] Additional examples of heterocyclic groups include, but are not limited to 1,1-
dioxo-thieno-tetrahydrothiopyranyl, 1,1-dioxothiochromanyl, 1,4-dioxanyl, 5-pteridinyl,
tetrahydroindazolyl, azetidinyl, benzimidazolyl, benzisoxazinyl, benzodioxanyl,
benzodioxolyl, benzofurazanyl, benzoisoxolyl, benzopyranyl, benzopyrazolyl,
benzotetrahydrofuranyl, benzotetrahydrothienyl, benzothiopyranyl, benzotriazolyl,

benzoxazinyl, benzoxazolinonyl, benzoxazolyl, beta-carbolinyl, carbazolyl, carbolinyl,



as defined above attached through an -NH (C=0O - |inker where the cycl oal kyl
group is <covalently bound to the nitrogen atom [0061] As used herein
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tetrahydroimidazopyndazmyl, tetrahydronmdazopyridmyl, tetrahydroimidazopyrimidyl,

tetrahydroisoquinolinyl, tetrahydropyranyl, tetrahydropyrazolopyrazinyl,
tetrahydropyrazolopyridinyl, tetrahydropyrazolopyrimidyl, tetrahydroquinolinyl,
tetrahydrothienyl, tetrahydrotriazolopyrimidyl, tetrahydrotriazolopyrazinyl,
tetrahydrotriazolopyridazinyl, tetrahydrotriazopyridinyl, tetrazolopyridyl, tetrazolyl,
thiadiazolyl, thieno-tetrahydrothiopyranyl, thienyl, thiochromanyl, triazinyl,
triazolopyrazinyl, triazolopyridazinyl, triazolopyridyl, triazolopyrimidinyl,
triazolothiophenyl, and where possible, N-oxides thereof.

[0069] As used herein an "imino" group is a group of the formula C=N, where the
carbon atom additionally contains two single bonds. An "alkylimino" group contains an alkyl
group as defined above covalently bound to the nitrogen atom of an imino group. When
specified the alkyl portion of an alkylimino group may be optionally substituted.

[0070] As used herein a "thiocarbonyl" group is a group of the formula C=S, where
the carbon atom additionally contains two single bonds.

[0071] "Pharmaceutically acceptable salts" includes derivatives of the disclosed
compounds wherein the parent compound is modified by making non-toxic acid or base salts

thereof, and further refers to pharmaceutically acceptable solvates of such compounds and
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optionafly be quatéernized. It is preferred that the total nunber of
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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).

[0072] The term "prodrugs” includes any compounds that become compounds of
Formula I 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
and like derivatives of functional groups (such as alcohol or amine groups) in the compounds
of Formula I.

[0073] The term "therapeutically effective amount" of a compound of this invention
means an amount effective, when administered to a human or non- human patient, to provide
a therapeutic benefit such as an amelioration of symptoms, e.g., an amount effective to
decrease the symptoms of a viral infection, and preferably an amount sufficient to reduce the
symptoms of an HCV infection. In certain circumstances a patient suffering from a viral
infection may not present symptoms of being infected. Thus a therapeutically effective
amount of a compound is also an amount sufficient to prevent a significant increase or

significantly reduce the detectable level of virus or viral antibodies in the patient's blood,



[ 0068] Additional exanples of heterocyclic groups include, but are not
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Ri Rz Formula I
but in which the variables A;, Aj, Ry, Ry, X, Y, Z, V, and W are defined as follows:

[0078] A;and A, are independently C;-Ciaalkyl, C-Cyzalkenyl, Cs-Cg cycloalkyl, or a
partially unsaturated or aromatic carbocyclic group, or a saturated, partially unsaturated, or
aromatic heterocyclic group; each of which A; and A, is substituted with 0 to 5 substituents
independently chosen from (a), (b), and (c).

[0079] Where

(a) is independently chosen from halogen, hydroxy, cyano, amino, nitro, oxo, -COOH,
-CONH,, -SO,;NH,, -SH, C;-C;haloalkyl, and C;-Czhaloalkoxy,

(b) is independently chosen from C;-Cealkyl, C,-Csalkenyl, C;-Cealkynyl, Ci-
Cealkoxy, Co-Csalkenyloxy, Ci-Caalkoxy(Ci-Caalkyl), amino(C,-Cg)alkyl, mono- and di-(C;-
Cgalkyl)amino, mono- and di-(Ci-Cyalkyl)aminoCi-Cyalkyl, C;-Cealkanoyl, Cs-
Cgalkanoyloxy, C1-Csalkoxycarbonyl, -mono- and di-(C;-Cealkyl)carboxamide, (Cs-

Cyoycloalkyl)carboxamide, mono- and di-(C,-Cgalkyl)sulfonamide, C;-Csalkylthio, aryl(Co-
Caalkyl)thio, C;-Cealkylsulfinyl, and C;-Cealkylsulfonyl, and



t hi adi azol yl, thieno-tetrahydrothiopyranyl, thienyl, thiochromanyl,
triazinyl, triazolopyrazinyl, triazolopyridazinyl, triazolopyridyl,
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[0084] R; and R; are independently hydrogen or C;-Cgalkyl, C,-Cg alkenyl, or C,-Cs
alkynyl, each of which is substituted with 0 to 3 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkoxy, C;-Cyhaloalkyl, and C;-Czhaloalkoxy, or R; and R,
are joined to form a 5- to 7-membered saturated or mono-unsaturated ring optionally
containing one additional heteroatom chosen from N, S, and O, which 5- to 7-membered
saturated or mono-unsaturated ring is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-
Cialkyl)amino, C;-Czhaloalkyl, and C;-C;haloalkoxy.

[0085] Such compounds will be referred to as compound of Formula IA.

[0086] The invention also includes compounds and salts of Formula I and Formula IA

wherein when X is absent, Y is also absent.

[0087] The invention provides compounds and pharmaceutically acceptable salts of

Formula IB, wherein



of the appropriate acid. Such reactions are typically carried out in water
or in an organic solvent, or in a mxture of the two. Generally,
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acetonitrile are preferred, where pratticable. Lists of additional
suitable salts may be found, e.g., in Rem ngton's Pharnaceutical Sciences,
17th ed., Mack Publishing Cogpany,g Easton, Pa., p. 1418 (1985). [0072] The
term "prodrugs"” includes any npoynds that beconme conpounds of Fornula I
when adm nistered to a | Ban siyj ec e. A, , upon netabolic processing
of the prodrug. Exanpl @mg‘? prdtslrugle)r\\{:\IWd'e, but are not limted to,
acetate, formate and benzoate d like derivatives of functional groups
(such as al cohol or am ne groups™in The conpoun@ermel IBornula 1. [0073]

means an amout BEHGELRYRDRGR, BT il N ebaiaram SR NGy |
ans an amouft B b oo R BroAoR. VG
Gyt ok Ro Mieftyl SukiUPRZA o Re e ERo ARPRORITERRR B8

i nf ect i oepvalently poetddioadpointef atachmentsuFoinrile IB viaa Nithgea atdig, a 3\topt ons of

an HCV infectiqgn. In certain. circunstances a _patient suffering, froma vjral
" nf ect | oRCRRGeA GionsPudic R A raied BelerogySHtrERR ey algnily bauad to a point of

t her apeultifBinkit iR oGS vidgRHibed atdmCs mw%éﬁb&béget%cﬁm%1 goup

sufficient to prevent a significant increase or significantly re
det ect abtavaleatlybowid tpi & printoef affaclahend i Fouaile B ivie 4 Gerbpa tateem whichlik adjdeen\O

2004/ 046095,,.RCT/ US2003/ 036809.. 16 serum. or,, ti ssues l.gnificant. i ncrease
or reduc{%l a%ltﬁoﬁe? ﬁ%’nhé)f éﬂgégq ]el_'lné% er &W‘Eltf;she_i‘?mwﬂ%/ﬁ(ﬁaﬁw REDBKAGy
det ect abfigeCHiadpi® colabntlypbeuriil to Slpobitlof Yttsdheknt iRl AT vAlAMWREE atom.
paranmetric test of statistical significance such as Student's T-test,

where p < 0. 0B088hA7 15 CaCs exaiealiednz partiallis wesatveated ar anoviatid earbanycligenes, c

el enent . B .4, bacm hage or virus, that is
capabl e 84%%%?@’2&%%&?%@?#&? %foﬁ%ﬁ?hgﬁocyggﬁtgfo&p: A replicon may be
ei ther RNA or[(DB%] Bach afbyhible Asiand|Ag iosubdntubddarisi 0 2618 @obstin@dfdhdepgdgéiyc

acid" or a "nuclelc acid nplecule" as used herein refers to any DNA or RNA
mol ecul echasen Ham (@), (B andc)dwheiFe stranded and, if single stranded, the

o sl 0 | AR Sl b ML b A 008 ™
part i cul fONHg, -80sNHs) -SH); dShbiealksl) abé Cileshilodigoxy,
(b) is independently chosen from C;-Csalkyl, C,-Csalkenyl, C,-Csalkynyl, C;-
Cealkoxy, Co-Csalkenyloxy, Ci-Caalkoxy(C,;-Csalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-
Cealkyl)amino, mono- and di-(C;-Cjalkyl)aminoC,-Csalkyl, C,-Csalkanoyl, Cp-
Csalkanoyloxy, C;-Cgalkoxycarbonyl, -mono- and di-(C;-Cgalkyl)carboxamide, (Cs-
Creycloalkyl)carboxamide, mono- and di-(C;-Csalkyl)sulfonamide, C;-Csalkylthio, aryl(Co-
CjalkyD)thio, C;-Cealkylsulfinyl, and C;-Cgalkylsulfonyl, and
(c) is =GR, where G is chosen from -(CHj),-, C»-Caalkenyl, C;-Caalkynyl, -
(CH):O(CH2)m-, and -(CH2),N(CHz)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C3-Cscycloalkyl, C,-Cimonocyclic heterocycloalkyl, Cs-

Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl. Each of which
(b) and (c) is substituted with 0 to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di~(C;-Caalkyl)amino, C,-Cyalkanoyl,
Ci-Cqalkoxycarbonyl, C;-Cshaloalkyl, C;-Cshaloalkoxy, and phenyl;

W is O, S, NR, or absent, where R is hydrogen or R is C;~-Csalkyl or aryl(Co-Caalkyl),
each of which is substituted with 0 to 5 substitutents independently chosen from halogen,



herein according to the nornmal convention of providing the sequence in the
5" to 3" direction. VIRAL INH BITORS [0076] As discl osed above, the

i nvent i orVE20R#04e095S conpounds and salts of Fornula | as PEgIUS2603/0a680Y €.
[0077] Additionally the invention includes conpounds and salts of Fornula
I, which has the same chem cal structure as Formula | shown above, S

A, X Y mbF Amib o@]]é, ted ' h i@ahl es Al,
A2, R1, }@I&%Wm&z V, %ﬁ’lﬁircg%d%ﬁ:‘ﬂi ne 1’?; ?%Fllog%?ﬂ[%gg% gﬂ@gnd A2 are
i ndependésatioyy,Chd @idsr- kyd di-@2-Caalleyammypd., C3-C8 cycloal kyl, or a partially
unsat ur at ed t ,ccarbocycli r .~ 0r .a.saturated, riial,l

unsat ur at ed, P%]m -pé%ggéa(t@;@feggfgg&mycl%a&@ﬁ,%rfawc ‘ﬁf{"ﬁq’nag 1%\2 i's
subst i t hgsht\WtiB afsch® S substituents independently chosen from (a), (b),
and (c). [0079] Were (g) i s independently chosen from hal ogen, hydroxy,

cyano, am no,[0091]rY is x5 alkybenhstituteionit 0 or o KisiGrcydpplkyd, 2 S2tml-oal kyl , and

. oo Rt Bk SN & I BB T Benffeff
anmi no( Chykigh Bldeitlgs afPfied Giehidt eddhl of viliah KibsHifrdd pith 089 subkfigents

di - (Cl- G4aJkyl ) am nod - C4al kyl , C2- C6al kanoyl, C2- C8al kanoyl oxy
Cl- C8al Kastspeadashyphosenfinmg h diydrexy, cpaoksmine aniex@niCaakyl €-Caalkoxy,

Cr7cyclo r api . -~a ' 1- | kyl nam-de

C1- Coal SESTE G LTS AR0, RO G (Rt S Y e

d - Coal kyl sul {0093 R; @R \ViPe 2HEATERNY hyRCEEASPZOLBLABASCAS-Cs hlkehil) of S,-€CERa
where G is chosen from-(CH)."-,. C2-C4al kenyl, C2-C4al kynyl , -

(G2 nO( PP Imeah At B SHRTH Yih Ofind SEbSgtisnts IngeReBas bR My 0, 1,

2, 3, - LS ch ) ¥
het er og;‘%ﬁf‘%ﬁfﬁﬁ drB%B Iaﬁ]iﬁc Jg‘lslf: Y4 P{oggleﬁgp%g%a@&gﬂn ? )yef‘l, C?%%I g‘ g@?’?&yﬁl 4 R,
t et r ahy dare jupddntyl forrh @Sk ahy-ciemitscperlisatmbated \olr monbainsattsatkdognyg otidnallar yl , and

het er oaryl .
c%ntaining one additional heteroatom chosen from N, S, and O, which 5- to 7-membered

DS

saturated or mono-unsaturated ring is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, amino, C;-Cyalkyl, C;-Csalkoxy, mono- and di-(C;-
CaalkyDamino, C;-Cshaloalkyl, and C;-Czhaloalkoxy.

[0093] The invention provides compounds and salts of Formula IB in Which V and W
are absent.

[0094] The invention provides compounds and salts of Formula IB in which Y is
absent; or in which Y is -CHj-, or in which Y is —~CHj- substituted with C3-Cgcycloalkyl,
pyrrolidinyl, or piperidinyl.

[0095] The invention also provides compounds and salts of Formula IB in which
R; and R; are independently hydrogen or C;-Csalkyl, and other embodiments of Formula IB
in which R; and R, are independently hydrogen or methyl.

[0096] The invention provides compounds and salts of Formula IB in which

A, is Cs-Cyeycloalkyl, phenyl, pyridyl, naphthyl, pyrimidinyl, pyrazinyl,
benzothiazolyl, benzodioxyl, quinolinyl, or isoquinolinyl, each of which is substituted with 0
to 5 substituents independently chosen from (a), (b), and (c).

[0097] Where:

(a) is chosen from halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,, -
SO,NH,, -SH, C;-Czhaloalkyl, and C;-Czhaloalkoxy,

(b) is chosen from C;-Csalkyl, C,-Csalkenyl, C,-Cgalkynyl, C;-Csalkoxy, Cs-
Csalkanoyl, and C;-Cgalkoxycarbonyl, and



[ 0080] Each of which (b) and (c) is substituted with O to 5 substituents

i ndependently chosen Trom hal ogen, hydroxy, amnino, O -C4al kyl,

Cl- C4al kX9 200846095and di - (A - C4al kyl )am no, C2- C4al ka®ayiys2003/036809

C - C4al koxycar bonyl , d -C2hal oal kyl , @ - C2hal oal koxy, and phenyl; wherein

at | east one,Qf. an | S .a carbocyclic gro or heterocyclic gro
substituted @fﬁ%&ﬂggé&%@%@eﬁi@@" Qﬁlﬁﬂe%déflkt‘;n}’é%s@wlk}myy lnl-( a)g, l(JB)
and (c)¢ andq \ ' e I S, . of absent, where Ris
v oo LORKOH £R5 ACRL ENCHERENIER hnidim S hSpafienBy SR 2,3 Pk and

subst i t B¢ s¢hesentfrém (-Cyegelbaikyl piperititiy], ipistepsndanbiptokiasen from hal ogen,
' ' oxQ, O - Cgri]%ﬁioal I lipCI I:ﬁli%?hal oal koxy,

hyd . \ kyl,
G ol e 5ol Thoanal (SFRbEmap By Cherababvigy), henavthioposE I | s

Cl- C6 abhdapb KEWh; - : ) : nt, Y is ClL-C6 al kyl,
Cl- C6 alélgfl ﬁ;;%égﬁ@ ta%,lt ed widél (%ga g%%%%%sﬁl %@Q égaﬁ&p%%nﬁs m]dependent@/
C3- C7cy@hosen frgm habogeapassinoxy, amino, @) eByalkyil, C a0 sy, Mbh& MATRAC,- [0083] Z is

car bony, Lacarhonyl . or imnp.. [0084] R and R2 are independently
hydr oge?dag%?%%a}ka@y@l'glaﬁlgf[%wc,aﬂ?ﬂnyb:ﬁl(f&ha@ﬁﬂcy’hﬂlrczé\abhﬂ{@xy,mﬁch is
substi tpepgl Wi th O to 3 substituents independently chosen from hal ogen,

hydr oxy, am no, d -C4al koxy, d -C2hal oal kyl, and d - C2hal oal koxy, or Rl and
R2 are joined to forma 5- to 7-nenbered saturated or nobno-unsaturated

' ' LN diti | .h h f N, S d
0. Wi ch 5 1888 AR AR e B PR LA B od ring 1o

substituted with O to 3 substituentg independently chosen from hal ogen,

hydr oxy, am no, O -C4al kyl, C -C4al foxy, nmono- and di-(C - C4al kyl)amnm no,
Cl- C2hal oal kyl, and C - ZK&%@]L Such conpounds will be referred
to as conpound of For [ 0036] e ivention al so i ncl udes conpounds
and salts of Fornula I milRy | AR,wherein when X is absent, Y is also
absent. [0087] The inveMJ ow provi des conpounds_and pharnaceutically

acceptable salts of Fornula 1B, wherein WO 2004 PERwBdE PCT/ US2003/ 036809
18 0 3nd the pharmaceutically acceptable salts thereof.

[0100] In Formula II the variables Ay, Ry, Ry, J, V, and Z catry the following
definitions:

A; 18 C3-Cg cycloalkyl, or a partially unsaturated or aromatic carbocyclic group, or a
saturated, partially unsaturated, or aromatic heterocyclic group substituted with 0 to 5
substituents independently chosen from:

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,;, -SO,NH,, -SH, C;-
Czhaloalkyl, and C;-Cshaloalkoxy, and

(b) Ci-Cealkyl, C;-Cgalkenyl, C,-Cgalkynyl, Ci-Cealkoxy, C;-Cgalkenyloxy, C;-
Caalkoxy(C;-Cyalkyl), amino(C;-Ce)alkyl, mono- and di~(C;-Cgalkyl)amino, mono- and di-
(Cy-Caalkyl)aminoCy-Cyalkyl, C,-Csalkanoyl, C;-Csalkanoyloxy, C;-Cgalkoxycarbonyl,
-mono- and di-(C;-Cealkyl)carboxamide, (Cs-Creycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Cyalkyl)thio, C1-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and

(¢) ~GR, where G is chosen from ~(CHy),-, C2-Cyalkenyl, C,-Cjalkynyl, -
(CH2),O(CHz) -, and ~(CHy),N(CHy)m-, Where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C3-Cgcycloalkyl, C2-Crmonocyclic heterocycloalkyl, Cs-
Crobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl, each of which
(b) and (c) is substituted with 0 to 5 substituents independently chosen from halogen,



Y N N 1IN Rl R2 Formula IB Al is di-(Cl-C8al kyl)am no, an

N- ( C1- Coal kyI%ﬂ N-phenyl -am no group, an N-(C - Céal kyl)-N-pyridyl am no
group, a WO 20/0AMSher ed nmonocyclic heterocycl oal kyl grRSUAUS20e36890t | v
bound to a point of attachment in For®ula IB via a Nitrogen atom a 5- to
7- nenbered nonocyclic partially unsaturated heterocyclic group covalently

bound t chyar®&), Bnirdf, C %&ﬁg’m r@%wﬂibx?%ﬂﬂ&-aan'd% ‘(gg g@alﬁ%'ﬁe{nﬁ% rCzaC%afﬁyﬁ' to

7- nmenbered heterocycl oald group “covalently 0 a pol

attachrre@tcua%kwmbbayll, g1 halaallmls GoiC2haloatkeky, @hd peeryllj acent to a Ni t rogen
atom or an 1- ?T%Pb cli he er cycl oal kyl in which the rings
are fused or ébﬁrglﬁ var® eaﬁlfyﬁdc g ¥t " of attachnent in Fornula IB
via a Nit r ogefo1e20Mis &&Q&gh tﬁ&ch@oﬁ;}'g @ﬁﬁgl oal kyl, a partially unsaturated
or aromatic carbocyclic rog) a saturated, artlally unsat urated, or
aromati ¢ het eRodife 2@6911&?@ mmogammrﬁl-ﬂnﬂ@i a-Ceaikions® Qrﬁzsﬁdﬁkmht ed
wth Ot i 0s r.0

where (3 %?sf#’%fepléﬁﬁ&%ﬁm RO S R S R B e

nitro, obx@roxy)afiho, Cl@lﬁﬂ@xy, @@Bﬁd?oalkﬁ"hnd@l-@ﬁﬁiaﬂwx&yér&@diﬂ R, are Jomed

C - C2hal oa] koxy, (D) ndependently chosen from d - Ceal kyl , C2-Coal kenyl ,
C2- Coal kiprigmm agr to E@%ﬁfklzﬁl’?d atyrated o1 oRpruEegturatyd asentisegllCsontaiaing e,

C I
o 1ol Clyhle ARGl tero TR AP s 108 ooliRE LA 37 onglE PR sBfagod or mono-
g% C8F1I kms;rmmtbd)nyg is substitoted awith @itc:j 3 ?%sﬁ%ﬁhfé)éh?ﬁ%&?&@ﬂ??hd@n fgc@ halo gen,
C1- Coal IO SRS, R el g RGN ot~ g6y CoRITh gD, Gnfahaloaly
a - Coal kyqseil @%{Zydalk@({gd (c) is -GRa where Gis chosen from - (CH2)n-,
C2- C4al kenyl, ynyl, - (CH2)nQCH2)m, and -(CH2),, N(CH2) m V\/nere n

and mare md{é)(l@hh@htglsouﬁ, 1, 2, 3, or 4, and Ra is chosen from
C3- C8cycl oal kyl , C2- C7nonocyclic peterocycl oal kyl, C5-

C10bi cycl i chet er ocycl oal kyl , _i# , tetrahydronapthyl, aryl, and
het eroaryl . Each of which c) is substituted with O to 5
substituents independently g¢hosen/from hal ogen, hydroxy, am no,

8 gg: tgi(i/cgr bgﬁsl ko>(<:|y, szﬁal oal | gyﬂgag‘@ﬂﬁ%élum,noang%%ﬁ;: ;canoyl ’

that is a saturated, partially unsaturated, or aromatic heterocyclic group where J is O, S, or
NRj substituted with 0 to 5 substituents independently chosen from: (a), (b), and (c) above.

[0104] R3 is

(d) hydrogen, C;-C;haloalkyl, or C;-Cshaloalkoxy;

(e) Ci-Cealkyl, C;-Cealkenyl, C,-Cgalkynyl, C,-Caalkoxy(C;-Cyalkyl), or amino(C;-
Ce)alkyl,

(£ LRy ,where L is chosen from -(CHy),-, C,-Cyalkenyl, C-Caalkynyl, -
(CH,),O(CHy)s~, and -(CH,),N(CH;),-, where r and s are independently 0, 1, 2, 3, or 4; and Ry,
is chosen from C;-Cgcycloalkyl, C,-Cymonocyclic heterocycloalkyl, Cs-

Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which
(e) and (f) is substituted with 0 to 5 substituents independently chosen from halogen,
hydroxy, amino, Cy-Cyalkyl, C;-Cjalkoxy, mono- and di~(C,-Csalkyl)amino, C;-Czhaloalkyl,
C;-Cshaloalkoxy, and phenyl.

[0105] Certain embodiments of the invention pertain to compounds and salts of

Formula II in which Z is carbonyl.



Wis 0, S, NR or absent, where Ris hydrogen or Ris O -C6al kyl or

aryl (C0- C4al kyl), each of which is substituted wwth O to 5 substitutents
i ndepende¥@2904d6098n f r om hal ogen, WO 2004/ 046095 PCT/ UB20032@368609 19
hydr oxy, cyano, am no, nitro, oxo, Cl22C2hal oal kyl, Cl1-C2hal oal koxy,

Cl- Ceal kyl, d - C6al koxy, and nono- and di-(Cl-C6al kyl )am no. [0090] Vis
Cl- C6 al kyl , [06R6]obdditional\embodBnants pertaimikgdmpannds gkbsaits ofRormila hinwhish

absent, ,Wi.s absept.~[Q091], Y is Cl-C6 al kyl substituted with O or 1 of
C3- C7cy¥ll%%l?sﬁ’§t1Qr%glsgl'eba%?gl' member ed monocyclic heterocycl oal kyl, or 8- to

11- menber edohd Ty Thd mvaSidH REMALORNHuntDand s Bf FHSnilh NOFheRER K un@R,0T
spiro; each of which substituted with 0 to 3 substituents independently

chosen #re indenendsgdnhydipgemeymetyyhno, anino, nitro, O -Cdal kyl, Cl-C4al koxy,
nmono- and dif -LAa am d -CG2hal oal kvl n —C2hal eal | coxy:x or Y
i s absent . [l@ggé]] %ﬁgﬁ@@gﬁg Rrﬁﬁlepseﬁ%?‘i"’és ﬂ?@?agtgsgﬁ F81?n@fd-?%§§’ﬂl‘<]§/¢{fé*2c2- C6
al kenyl is QrCAHcl6dikylabhetiyy | pyridsh; Byemi®hy1C pyragingl) h&}?lﬁthjdl BéhzitidroB/lt 0 3

substituents 1 ndependently chosen from hal _og_en, ydroxy, amn

C1- C4al hasggdionl, quipaling, q@;isqqlamfam@hz cesinef whic bstgpteR Wighe) o gﬁb&ﬁ@ﬁ}l@i ned

to for - 7 0 t ' . | anal |
cont ai nigeptpdbRy ARRIPRLAEROL BRI £, o lRICmIaR Y Giing iRihilRhs Q031 1Y
7- menbefoeith absad ft #esd variablenm-Romsaladiat ed ring is substituted with 0 to 3
substituents i nde&eqr%gt;ntéy chosen from hal ogen, hydroxy, am no,

d - C4al kyl, €10% TbefBments dhefnvention readAes GopznpuRgds andisalis ph| oal ky!l |

and Cl- I ] et d -Q\Al s of

For nul a in I C an are apsent e J'nvent on ’provi de’s
198 kﬁ}&i&ﬁn &zqgg}}\ﬁw&oéﬂ?%l gﬁén% E’%% H%ﬁxﬂ’fﬁ: W&R@ %Srra&ﬁijl

c onpounbimzaihibze B, teneddiExylnglincliriyl,i or isdguinolidyl, sachadfydrith isanbstitutefimath O¢ i s

-CH2-, or_.in which.Y, is -CH2-. substituted w C3- C6cycl qal kyl,

pyrr ol iH’l%%b?tIWPntBFWPP%ﬁ%VPh‘EWE%m %E(g?’rﬂ?égﬂ Wra%ds Q§9‘¥ &8 conpounds

and sal PRaWRYY o] s N drogen or

oS caal oo, BRTEKY.yakt. oty oo BroAROGH, A ONHIBOERERNISHY AVCr B9°0 o

i ndepenGgridajiyhyabddgettatoaliatdyy(b) i O8E] framdC - Gsadinilj GnCaaikenyll €2- conpounds

and sal ?aﬂ?}tnyf%l%gaﬁ(gx?r, &Q-dé”ﬁﬂc%‘oyl, Ci-Cialkoxycarbonyl, and (c) is —GR, where G is
chosen from -(CHj),-, Cy-Caalkenyl, C;-Caalkynyl, <(CH,)O(CHz)m-, and ~(CH2)oN(CH2)m-,
where n and m are independently 0, 1, 2, 3, or 4; and R, is chosen from C3-Cgcycloalkyl,
piperidinyl, piperazinyl, morpholinyl, tetrahydroisoquinolinyl, indanyl, tetrahydronaphthyl,
phenyl, pyridyl, benzothiophenyl, and benzofuranyl; each of which (b) and (c) is substituted
with 0 to 5 substituents independently chosen from halogen, hydroxy, amino, C;-Csalkyl, C;-
Cialkoxy, mono- and di-(C;-Csalkyl)amino, C,-Csalkanoyl, Ci-Csalkoxycarbonyl, C;-
Cshaloalkyl, C,-Cshaloalkoxy, and phenyl.

[0110] The invention pertains to compounds and salts of Formula II wherein
N

is a group of Formula (i)
where Formula (i) is a heteroaryl group that is pyridyl, pyrimidinyl, thienyl, pyrrolyl,
furanyl, pyrazolyl, imidazolyl, thiazolyl, triazolyl, thiadiazolyl, oxazolyl, isoxazolyl,
benzofuranyl, benzothiazolyl, benzothiophenyl, benzoxadiazolyl, benzo[d]oxazolyl,
dihydrobenzodioxynyl, indolyl, pyrazolopyrimidinyl, or thienylpyrazolyl oriented such that

the heteroatom J is adjacent (separated by one single, double or aromatic covalent bond) to



A2 is C5-Crcycloallcyl, phenyl, pyridyl, naphthyl, pyrimdinyl, pyrazinyl,
benzot hi azol yl , benzodi oxyl, quinolinyl, or isoquinolinyl, each of which is
subst i t utVea 20444605 to 5 substituents independently chosar/ 2031086809 (b),
and (c). [0097] Wiere: (a) is chosen *¥ om hal ogen, hydroxy, cyano, am no,
nitro, oxo, -000H, -CONH2, - SO2NH2, -SH, Cl-C2hal oal kyl, and
Cl- C2hal [ r i l; I O nyl ,
L. Coal kgt ey skl ORe SRy Aot o Ko T R HE B op ST P70
PCT/ US208 suiptiggedwith® to §)substitugRanddpendentyichossindisen (£); () andCeR where (a),

C2- C4al k I - CAal k L, - 2) ., d -(CH CH2) nv7, wh
and maar@?hdd@%mﬁ}el cijle%é%tiofs Sgt%%q%ggﬁe)"?ﬁablg%q F&gﬂ@% ((an f%om el
C3- C8cycl oal Kyl 11P] B, GliohWR,, pi perazi nyl, norpholinyl,

t et rahydroi soqui nol i nyl, indanyl, tetrahydronaphthyl, phenyl, pyridyl,
benzot hi opher{;all,lzlaﬁdls benzofuranyl. Each of which (b) and (c) is

bstituted w i tSyi dent | h f hal ,
oy oy ani ) Redtobh, ool M b CRERERGEN. % (SO k) o o,
C2- CAal kanoyl i)gcmaélkyk CHCAIKeaNY Cg-@ﬂkﬁ%h?cfl@hﬂéxg(@-mb,%|ahﬁf$6/(Céﬁ”d

phenyl . [0Q098] The invention also 1 ncludes conpounds of Formnula II
Z'N)~ NI Qekylaor| | 2 RL R2 Fornula Il and the pharmaceutically

accept abl e sald s : F | g | he vali es A2, Rl, R2, J,
V, and Z car ra@ %%b%%ﬁgv# %ég%ed’dl}%l @ffgﬁs?c%@aﬁ?n&%@@%ﬁ%ﬁrz kyl, or a
parti al | {CHINOECHR )¢, @ a(CER)DI(EH,);-, ddicheacandls s Hdepéndently 6, 1,928 Usrat; @bd R,
partially unsaturate or. omati ¢ heteI’QCﬁCHC giroup substituted with 0 to
5 substRchesendram @é&m@%ﬁxﬂ, Errbgrnnegyshe heterocycloalkyl, Cs-

Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which
() and (f) is substituted with O to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Cyalkyl, C;-Cjalkoxy, mono- and di-(C;-C,alkyl)amino, C;-Czhaloalkyl,
C;-C;haloalkoxy, and phenyl.

[0113] Certain embodiments of the invention pertain to compounds and salts of
Formula IT in

wherein
2

is a group of Formula (i)
where Formula (i) is a heteroaryl group that is pyridyl, pyrimidinyl, thienyl, pyrrolyl, furanyl,
pyrazolyl, imidazolyl, thiazolyl, triazolyl, thiadiazolyl, oxazolyl, isoxazolyl, benzofuranyl,
benzothiazolyl, benzothiophenyl, benzoxadiazolyl, benzo[d]oxazolyl, dihydrobenzodioxynyl,
indolyl, pyrazolopyrimidinyl, or thienylpyrazolyl oriented such that the heteroatom J is
adjacent (separated by one single, double or aromatic covalent bond) to the point of
attachment of the group of Formula (i) in Formula II. The group of Formula (i) is substituted
with 0 to 5 substituents independently chosen from: (a) halogen, hydroxy, cyano, amino,
nitro, oxo, -COOH, -CONHS,, -SO,NH,, -SH, C;-Chaloalkyl, and C;-Cshaloalkoxy, and (b)
Ci1-Cealkyl, Co-Csalkenyl, Co-Cealkynyl, Ci-Cgalkoxy, C,-Csalkanoyl, Ci-Cgalkoxycarbonyl,
and (c) ~GR, where G is chosen from ~(CH,),-, C,-Cyalkenyl, C,-Cyalkynyl, -
(CH2)nO(CH2)m-, and ~(CHy)sN(CH3)x, where n and m are independently 0, 1, 2, 3, or 4; and



(a) hal ogen, hydroxy, cyano, am no, nitro, oxo, -COOH -CONH2, -SO2NHZ,
-SH, Cl1- C2hal oal kyl, and Cl1-C2hal oa koxy, and (b) C1l-C6al kyl,

C2- Coal keawiQl2004@26088al kynyl , Cl- C6al koxy, C2- C6al kenyl oxypCT@RIS2003/036809

C4al koxy(Cl- C4al kyl ), am no(C -C6)al kad , nono- and di - (Cl- C6al kyl ) am no,
nono- and di - (Cl-C4al kyl)am nod - C4al kyl, C2- C6al kanoyl, C2-Csal kanoyl oxy,
Cl- CgalRqds yhaseh Gioyd Ca-meﬂmlksdndpdiidi(lﬂlpﬁﬁmzml yeaphaishi de,

(C3-Crcyc a 1- Cba y su f. am.de

Cr- CoaFRDATROMAITE AN kRIS LA ook} ST , did

Coal ky|b%ﬁ%ﬁxfb§%2 a0k Whibh (6fand (o él_?’\ﬂa%ﬁﬁ‘stﬁltb& wih @RS sfubgwmeﬁt%@e ndent]

C2- C4al kenyl C4al kynyl and - (CH2) nN(CH2) m, ere n
and m ahesdénnfiiep dwnkdeem, Ihyd@qulammo, 1~ Cbalszrl, Qaf(a;alkmy;mom}@gém-ﬁ:om

Sioé?%eﬁ@ba%m%c%ﬁ?aﬁé’ﬁ?&%ﬂ#% R s BN Cr-Gbgloatiry and
hetero ¥1 each of which (b) and (c) is substituted wwth 0 to 5

substituents independently chosen from hal ogen, WO 2004/ 046095
PCT/ US2003/ 098841d) isB1 OhptMRey, ani no, Cl - C4al kyl, Cl - C4al koxy, nono- and

42 (G- el I S ne o Rl B gl B KRR nostd el 02 k1

absent .(CH 102] Z is carbonyl, thiocarbonyl, or imno. R and R2 are

i ndependen rogen, or Cl-C6al kyl, C2-C6 all cenyl ynyl,
each of- (%hé(@%z)sm{ﬁiﬂz)éﬂ(@ﬁz)h, *@ﬁ/@reran@awm@mng@tIYrMép%rm@ﬁﬁl $dchosen

fCIr OQZEZ‘%% 8§<e§/1 ?%% ﬁ%}’%y ?‘I@ o0 kfgﬁ%{azﬁ%%@hgﬁﬁflb@a@hber ed
sat ur att%dal@ydrmpﬂrywﬁﬁhyll; aﬁceplyﬂdyn;@aopbf whithl (¥) aeinipis Bubwyitaaé wmdbluoti onal
het er oat om chosen from N, and 0, which 5- to 7- gnffgb&ﬁﬁ@é ed or

mono- UWPEEGeRis @depenienili G%Qﬁsgtﬁi%h@ag% hydrgxy,gmin ialkoxy,

- ol By ARRTERT Ao 0L G N S R B ?@W' and

Cl - C2hal oaI koxy. [0103] The group: J O is a group of For rrul a (i)

[0116] The invention includes compounds and salts of Formula III in which V and W

are absent.
S

X\ /Z\ /U\ /A2

S

’R1 Ry Formula IIT
[0117] The variables A;, X, Y, Z, Ry, and R; in Formula III carry the definitions set
forth in Formula I or alternatively in Formula IA. In certain compounds and salts of Formula

111, R; and Roare both hydrogen.

[0118] The invention includes compounds and salts of Formula IV in which V and W

are both absent:
S

Xal L2 /U\N’AZ

ACY o
Ri R Formula 1-2
[0119] The variables A1, X, Y, Z, Ry, and R; in Formula IV carry the definitions set
forth in Formula I or alternatively in Formula IA. In certain compounds and salts of Formula

IV R; and Rqare both hydrogen.



that is a saturated, partially unsaturated, or aromatic heterocyclic group
where J is 0, S, or NR3 substituted with 0 to 5 substituents independently
chosen f WeOmo@aNG09%b), and (c) above. [0104] R3 is (d) poyarseesio3cso9

Cl - C2hal oal kyl , or Cl-C2hal oal koxy; (2% Cl -C6al kyl, C2-C6al kenyl,

C2- Coal kynyl , C -C4al koxy(Cl - C4al kyl ), or amno(Cl- C6)allcyl, (f)
-LRb,where L is chosen from-(CH2)r , C2-C4a] kenyl, C2-C4al kynyl, -
(CH2)rQ(CH2)s-, and -(CH2)rN(CH2) S-, where r and s are independently 0, 1,
2, 3, or 4; d0t2036rhd invahioaabsofindmiéonioyadoaldaeplts of PorgtimNda wdiickcV

het er ocycl.qal ky] , - Ol ohi cychchet erocycl oal kyl, indanyl,
tetrahy%ﬁﬂ%@@%?W’,mgé&ﬁé@BpﬂéryI; each of which (e) and (f) is
substituted with O to 5 substitygnts gndependently chosen from hal ogen,
hydr oxy, am no, Cl-C4allcyl, C-{4al kipxy, nono- and di- (Cr-C4al kyl ) am no,
Cl - C2hal oal kyl, Cl -C2hal gaXJgoxyEan hepgb. [0105] Certain enbodi ments of
the invention pertain téiconpdundsMNand hlts of Formula Il in which Zis
carbonyl. WD 2004/ 046095 PCT/ US2003/ 0368P9 22 [0106] Additi onal

enbodi nents pertain to conpounds and sal'ts of FoFpumh@lalVin which Vis

absent or Vi - (Aal ky [01Q7 he i.nvention .i el ude opp.aunds . an
salts of Forr@llgﬂ]lﬁmh}eﬁ Aﬁr%a o d 280 ﬂH’é‘b‘éS(ﬁ%%ﬁX @ercﬁlﬁ uﬁagsnse(g?m%
net hyl . ih @bERhiaThe altBveivdlph FottLTA PLONrRScondstRaunssd &g of BbisuleV R,
Formula Il in which A2 is C5-Crcycloal kyl, phenyl, pyridyl, pyrimdinyl,

pyr azi nyind Reagerhaily hydmegeiz ot hi azol yl, benzodi oxyl, quinolinyl, or

i soqui nolinyl, each of which is substituted with O to 5 substituents

i ndependently chosen from (a), (b), and (c), where (a), (b), and (c) carry
the definiti w&zg]erhe in@eitionabeneesf ingonasLandasalt @ Feamhla VAdh Mtieh ¥is C[-0109]
In certain_enbodi nents the invention provides conmpounds and salts of

For mul a ¢4alkyhandWaismbsend. C5- C7cycl oal kyl, phenyl, pyridyl, naphthyl,
pyrimdinyl, pyrazinyl, benzot hi)a/ﬁilyl , benzodi oxyl, quinolinyl, or

=

i soqui nolinyl, each of which is sufgstituted with O to 5 substituents

i ndependent |y chosen frox (a)z. (b andi§c) where (a) is chosen from
A1}) Yl SNTOONT ZA,

Ri R
z=10r2  pormula VI
[0123] The variables Aj, X, Y, Z, Ry, and R, in Formula 1-4 carry the definitions set
forth in Formula I or alternatively in Formula IA. In certain compounds and salts of Formula
VIR; and Rpare both hydrogen.
[0124] The invention also includes compounds and salts of Formula VI in which X
and Y are absent, and Z is carbonyl. The invention further includes compounds and salts of

Formula VI in which X is oxygen, Y is C;-C; alkyl, and Z is carbonyl.

[0125] The invention includes compounds and salts of any of the above Formulae in
which R; and R; are independently hydrogen or C;-Cjalkyl, C,-Cjalkenyl, or C>-Caalkynyl,
each of which is substituted with 0 to 3 substituents independently chosen from halogen,
hydroxy, amino, Cy-Csalkoxy, C;~Czhaloalkyl, and C;-Czhaloalkoxy. In certain compounds
and salt of the above Formulae R; and R, are independently hydrogen, methyl, or ethyl. The
invention also includes compounds and salts of the above Formulae in which R; and R; are
both hydrogen.



hal ogen, hydroxy, cyano, am no, nitro, oxo, -COCH, -CONH2, -SO2NH2, - SH,

C - C2hal oal kyl, and CI - C2hal oal koxy, (b) is chosen from O - Cé6al kyl,

C2- Coal kewpl2004@dsos€6al kynyl , Cl- C6al koxy, C2- C6al kanoyl pCT/US2003/036809

G - C8al koxycarbonyl, and (c) is -GRa ere Gis chosen from-(CH2)"-,

C2- C4al kenyl , C2-C4al kynyl, -(CH2)" O(CHZ) m, and -(CH2)" N(CH2)m, where
n and mare 'W%@f"f‘ﬂg le\)e%ﬁ% 1|n<]51udgs coﬁt.}& ancﬂ%agta Hgﬁ%oftﬁgségove Ifo?-mulae

C3- Cscycl oal k I peri

t et r ahy dwhich®y wndaizl awjmnddrtd&mﬁ aSt&d m{&&dfe@émﬁ&ﬁtm or m@hswbam@teﬂlrﬁﬁg'
benzot hi ophenyl, and benzofuranyl each of which &E)) and (c) IS substltut ed

with 0 t%p@né Y, §ontaining ane; additipapllsierpgionrehosen from M. Farbg Oa Whishdt-dR Y-  ani no,

0 - 12 on Gl AL L e AR 5 TogpRice 2
The i nvemﬂepnmdplﬁty eliosen froncloiinen ﬂhiyairand affihd, ilﬁ@aﬁ@l @L%alkombﬁd’-mw 0Ois
t t t
oo & 0%%% ﬁ"é@ﬁﬁa{k&f B GhCbsloRAT- pyr azolyl. i m dazolyl
thiazolyl. 1710A39] Yhe ihhfith ALPintudc@EARRIMIds ah? CARLPNY o ilGBEA Lranyl
‘ i op en g ? % Bf

benzothlazoly nzot enzoxadl azo enzo oxazo

di hydr oonmnﬂae(mwiybh Ri; aod Ry Iare meedzm)fomyat 5-niot7|—my1h1bemd sathre&m/dm;wmz-ol yl
oriented such that the heteroa s ad acen pa one i.ngl e
Goubl o oPTAHEsHEL T cOvaTGH b SO heiesosisns DRistos 1pEr * s

the poi ninoRb-udtdidaiiamis 19fsul§§ﬁﬁ1t9d QM:B 0015 3':5%%&11:4 inkle fééﬁdgﬂt’i}m:ﬁcéeﬂ Fognd t he

group of Fornmula (i) 1Is substituted to 5 substituent | ndependently
chosen fhdoaggnahydowy, amaind, Cefralintcans (C1a§32a1kcv¢y) and (c) carry the
definitions set forth for these variables in Fornmula H [0111]] Jis S, O
or NR3. [0112] R3 is (d) hydrogen, d -C2hal oal kyl, or d -C2hal oal koxy; (e)

Cl - Coal kyl , C@}l@@fFBﬁMm @amfﬁ@aénl&ﬁyﬂolud@s cgﬂ@bdﬁmsxéh@sa@@ﬂ%;fhhla A1

am no(d - CG)aIky or ( -LRb where L is chosen from - (CH
C2- C4al | cenyl, C2-C4al kynyl, - (CH2)r CHZ)s- and - (CH2)r N(CH2)s-, where r
and s are mdependently 0, )2- 2, 3 \?nd BQ
A1 Y~ l;l
R RZ Formula VII

where Ry represents 0 to 2 substituents independently chosen from halogen, hydroxy,
amino, C;-Cyalkyl, C;-Caalkoxy, mono- and di-(C;-Cyalkyl)amino, C;-Cshaloalkyl, and C;-
Cshaloalkoxy. The variables A;, Az, V, W, X, Y,and Z carry. the definitions set forth in
Formula I or alternatively in Formula IA. In certain compounds of Formula VII Z is

carbonyl.

[0129] The invention also includes compounds and salts of Formula VIIIL:

0 S

A1 SN Y /U\ I}! f?l N A2
R Ra Formula VIII
where V and Y are C;-C, alkyl. The variables A;, Az, V, and X carry the definitions
set forth in Formula I or alternatively in Formula IA. For compounds of Formula VIII it is

preferred that R; and R; are hydrogen.

[0130] The invention includes compounds and salts of Formula I, IA, I, IV, VI, and
VII in which Z is thiocarbonyl.



I's chosen from C3-C8cycl oal kyl, C2-Cr/nonocyclic heterocycl oal kyl, C5-

Ci obi cyclicheterocycl oal kyl, indanyl, tetrahydronapthyl, aryl, and

het er oar YWO 20846095 whi ch (e) and (f) is substituted WP/ @2003/056809
substituents independently chosen fro? hal ogen, hydroxy, am no,

A -Cal kyl, d -C4al koxy, nono- and di-(Cn-C4al kyl)am n. o, G -C2hal oal kyl,
C1- C2hal oal kopgy; : al ' frat ' ntion
pertain to cotn%ﬁ%% gﬁgﬁgcgﬁ 13%3(@)1%53&0&1(%@”1%1 agg?‘f@%%m%‘?ﬁiﬁ’ Eﬁ ’af\g\f(gh%)ﬂ%f
For nul a Vi)inwrgeheZ ommnd ar Ci-Coalkybimins:, dnadltey lemipodinpentsthe inveniion indiddes

pyrimdinyl. thienyl . pytrol vl yI{Au . pyrazolyl,..jmdazolyl, thiazolyl,
triazol y?%qwxaﬂ%(gﬁl@ P,}‘%B%'}z/lﬁil b I’Iﬁgﬁi’:}i@l %‘fiq‘ggﬁ‘ﬁ’@f‘h?&ﬁwo or

benzot hi mgmylinindenzot hi ophenyl, benzoxadi azol yl, benzo[ d] oxazol yl,

di hydr obenzodi oxglniil ,. indolyl, pyrazolopyrimdinyl, or thienylpyrazolyl

ori ented such[Qlf3l Thmvaeticsr inaludes onpoundslpmtenits of Fepaulaidd, B, bh&Isamy| e,
doubl e ronat.i & .coval eat bond) to the point of attachnment of the group
of Fornuo?galfli“fri%?}hiﬁs?aﬁﬁ? T‘I |. The group of Fornmula (i) is substituted wth
0 to 5 substi[0188] Thé hveptcaskldys dé BRalis BF aRbOYE BboydEANMe irf Y 2NO,
am no, nitrqQ, oxo, -000H, -CONH2, -SO2NH2, -SH, C -C2hal oal kyl, and

d - C2hal Whichebisexyaerandy is §Hesal | cyl, C2- C6al kenyl, C2- Cal kynyl ,

Cl - Ceal koxy, rbo -GRa. where.Gis
chosen from - @ﬁgﬁhgﬂ@%ﬁ%‘aﬁ%‘%ﬁa&%%%@%% ,Ofgé%)—é@: appv5 forilac i,

- ( CH2) nN¢/GtidR Dorend Yihues sbsentand m are i ndependently 0, 1, 2, 3, or 4; and WD
2004/ 046095 PCT/1JS2003/ 036809 24 R is chosen from C3-C8cycl oal kyl ,

pi peri di nyl, Hl18el &he myentiorsinghdes mnpounﬁ%w%w@péa%soaﬁﬁhﬁ@b«p\rwﬁonnuﬁ@lahw ,
tetrahy gpht hyl , phenyl, pyridyl, benzothiophenyl, and benzofuranyl;
each of Ich (b) and (c) is substituted with O to 5 substituents

i ndependent | yA; o s€galkyl,o0s-Cadyopalkyl, ayheited Iy, urdsiurmed élaréihatik ydrbocyclic

Cl- C4ai koxy, nono- - C4al kanoyl ,

an% M C4al ky&)am’ no, , gz ﬁ )
O - Caal kEXFR-ABOHArateEP | apiRIAled, er aremptic bsteresyglic gioup apf éays phengbi14] J
s S 0, néﬂhﬂwﬁ%yridyl, pyrazinyl, or pyrimidinyl.

[0136] Each of A; and A, is substituted with 0 to 5 substituents independently chosen

from:

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,, -SO,NH,, -SH, C;-
Czhalqa]kyl, and C;-Cshaloalkoxy, and

(b) C;-Cealkyl, Cy-Coalkenyl, C-Cealkynyl, C;-Cesalkoxy, C,-Csalkenyloxy, Ci-
Caalkoxy(C;-Csalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Cgalkyl)amino, mono- and di-
(C1-Cyalkyl)aminoC;-Caalkyl, C,-Cealkanoyl, C;-Csalkanoyloxy, C;-Cgalkoxycarbonyl,
-mono- and di-(C;-Cealkyl)carboxamide, (C;-Crcycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Cy-Caalkyl)thio, C;-Cgalkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) -GR, where G is chosen from -(CHj),-, C2-Cialkenyl, C,-Cyalkynyl, -
(CH2)2yO(CHa)x-, and -(CH3)sN(CHz)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C;-Cscycloalkyl, Co-Cymonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;
each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkyl, C;-Cjalkoxy, mono- and di-(C;-Cyalkyl)amino, Cy-
Caalkanoyl, C;-Csalkoxycarbonyl, Ci-Cphaloalkyl, C;-Czhaloalkoxy, and phenyl.



[0115] R3 is (d) hydrogen, (e) Cil-Co6al kyl, or (f) -LRb where L is chosen
from- (CH2)r, -(CH2)rQ(CH2)s-, and -(CH2)rN(CH2)s-, where r and s are

i ndependewo2go4dde®s 2, 3, or 4; and Rb is chosen from @1asnysiesoky! ,

pi peridinyl, piperazinyl, norpholinyl28indanyl, tetrahydronapthyl, phenyl,
and pyridyl; each of which (e) and (f) is substituted with O to 5
substituents PRNAS, : 0 al kyl ,
Cl- C4al koxy, [‘O:ﬂr?)ﬁo- ang&%ﬁﬁ-n ((:d%élﬁ a‘{ [if%ugtr?r% %gfg}&g@ﬁﬂf@{h?a | %n&ae%

C - C2halwakckoxy, and phenyl. [0116] The invention includes corrpounds and

P o PoMI G ety pagi u%%aem%?e%%@tazomm SRS PR &
11 car rgntlieq dal giuxﬁaﬁra'i@& or m&ﬁégx 'h@ e'f&{ Rugfld Mﬁﬁk}%\ﬁgﬁ}% e

Fornmula IA Tn'certain compounds an sa ts o

bot h hydnuwgsh pyfibddiajl, szmryh@nphmyl [ﬁmﬂmde§ m?mmmh&md&wtbrs@lckmﬂqﬂ ringr mul a
Ivax/mc%1 Ed\é/ rebothabs NS -IXI Y ,Z~- NNA2 R R2
For nul a PPZ8E 1 &F 'ka‘?er%f”inﬁﬁb%n m OyangS. R, and R2 in Formula IV

carry the defpomss]l BN sﬁsénmtfeervhﬂlmb fﬁ{ﬁ@ﬁﬁ@nﬂs 1&&6{3&&&&{19%56%6'&611& .n Formul a
A, In certain conpounds and salts of Fornula and R2are both

hydrogen. WO @0td¢ BAchRE0ORCTYUSR @OBA® IHBY L1-Clhajoatkal and ﬁ?e-Gzhalemﬂ{Dmy; aatiso
absent - and. X S liohy Ty Cetymyh BrtipiRo) Gufieatcingtosy, -
Csalkoxycarbonyl, C1-C4a]koxy(C1~C4a1kyl), amino(C;-Ce)alkyl, mono- and di-(C;-
Cealkyl)amino, mono- and di-(C;-Cjalkyl)aminoC;-Cyalkyl, C,-Csalkanoyl,
(iii) ~GR, where G is chosen from -(CH,),~, C,-Caalkenyl, C,-Cjalkynyl, -
(CH2),O(CHz)m-, and -(CH3),N(CH3)r-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs-Cgeycloalkyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,

tetrahydrofuranyl, pyrrolidinyl, decahydroquinolinyl, decahydroisoquinolinyl, indanyl,
tetrahydronapthyl, phenyl, pyridyl, pyrimidinyl, and thienyl; each of which (ii) and (iii) is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino, C;-
Caalkyl, Ci-Cjalkoxy, mono- and di-(C;-Cjalkyl)amino, C-Czhaloalkyl, C;-Cshaloalkoxy,
and phenyl.

[0139] The invention includes compounds and salts of any of the above formulae in
which A, is an aryl, partially unsaturated heterocyclic group, or heteroaryl group.

[0140] A; is substituted with O to 5 substituents independently chosen from:

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,, -SO,NH,, -SH, C;-
Czhaloalkyl, and C;-Cyhaloalkoxy,
’ (b) C;-Cealkyl, C,-Cealkenyl, Co-Csalkynyl, C;-Csalkoxy, C,-Csalkenyloxy, Ci-
Cialkoxy(Cq~Csalkyl), amino(C;-Ce)alkyl, mono- and di-(C;-Cgalkyl)amino, mono- and di-
(Cy-Caalkyl)aminoC,;-Cjalkyl, C,-Cealkanoyl, Cp-Cgalkanoyloxy, C;-Cgalkoxycarbonyl,
-mono- and di-(C;-Cealkyl)carboxamide, (C3-C;cycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Caalkyl)thio, C;-Csalkylsulfinyl, and C;-
Csalkylsulfonyl, and

(c) =GR, where G is chosen ﬁ‘om -(CHa)y-, C2-Cialkenyl, C,-Cgalkynyl, -
(CH2)nO(CHy)im-, and -(CH3) N(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and



Rl R2 Fornula V [0121] The variables A1, X, Y, Rl, and R2 in Fornula V
carry the definitions set forth in Fornmula | or alternatively in Formul a

I A I n cewDaod/@emSounds and salts of Formula V Rl and IRZEUS20630136809
hydrogen. [0122] The invention includ®s conpounds and salt of Formula VI in
which Vis d- Calkyl and Wis absent. S Xz '"KA YNNzA2 R Rz =1

or 2 Forﬁuggp}{gen[ggﬁﬂs_&'l}%]%gﬂ(&ﬁ@ &, EiAJn nﬁéic\ﬁege%o ca/ﬁ]d _RZ in Formula 1-4

carry the* nithons ati’vely in Formul a

A In c@liobmyﬂlldmtqmmmﬁmﬂegﬂ;inéaiﬂ Stetpdhydesraptta], avl, Md edoFBeRh bSWwhich
hydrogen I[?“i%% q)% vention al so includes conpounds and salts of Fornul a
in whitd C)dh g ‘é(HQ(Qﬁ? 5 sahﬁltzeqt%mégp@éﬁgﬂy chpsen frompiglags® f ur t her

[ ncI udesy Vi X
Cl-C2 al kﬁ%ﬂ?ﬁ‘éﬁrﬁﬁo ftgldcc:ar 54?1%%0%6 |dnc\ille Q“‘?R&f‘mgé rrpouﬁ?fs and
salts of Cafalkbxydachonlyh k- (E'z(halamlI@E Olmghmalkbxﬁhndtpﬁe&. are i ndependent ly

hydrogen or C -C4allcyl, C2-C4al kenyl, or C2-C4al kynyl, each of which is
substituted with O to 3 substituents i ndependent | y chosen from hal ogen,

hydroxy, am nfi4¢ ‘Iﬁé‘ﬂ%ﬁﬁé‘n m@iud@@&%@&l&ﬁ)ﬁ |%md %ﬁ%ﬁ%l %gb@f&huiag in

certain conpounds” and salt of For mu

i ndepend’éfherCB)Am ehendmaphtitybyiyridpt, pmﬂingdmyl]’tinenyil mmﬂylpfurmiyk@yrazolyl;des
d F I whi ch bot h

by ogent™ e o st kett BLsua% beaus VB GaBa bR AYENt | on

i ncl udesbeBRRN, BiEomMheng] b@ﬂﬁxmazfom BUAONRT S0 M|, By dibtetiodidyalt R2

are joined to forma 5- to 7-nenber ed saturated Or nond- urisat ur at ed rrng
opti onal 1r§iowémyamlqm'ﬂ@néﬂlabdﬁu§mﬂnm¢iﬁh benzopyranyhos éH-dhramedyl, S, and 0,

whi ch S AL % s RIISERM0 85 WAkAEnR ndRARa T YS! Aeh 1 MO TS Substi tuted

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, ~CONH,, -SO,NH,, -SH, C;-
Cshaloalkyl, and C;-Cyhaloalkoxy,

(b) Cy-Cealkyl, C5-Cealkenyl, C,-Cealkynyl, C;-Csalkoxy, C,-Csalkenyloxy, Ci-
Cialkoxy(C;-Caalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-
(C1-CyalkylyaminoC;-Cyalkyl, Cy-Csalkanoyl, C,-Csalkanoyloxy, Ci-Cgalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (C3-Crcycloalkyl)carboxamide, mono- and di-(C:-
Cealkyl)sulfonamide, C,-Csalkylthio, aryl(Co-Cqalkyl)thio, C;-Cealkylsulfinyl, and Cy-
Csalkylsulfonyl, and

(c) -GR, where G is chosen from -(CHa),-, Co-Caalkenyl, Co-Cqalkynyl, -
(CH2),O(CHz2)m~, and -(CHy),N(CHy)s-, where n and m are independently 0, 1, 2, 3, or 4; and
R. is chosen from Cs-Cgcycloalkyl, C,-C/monocyclic heterocycloalkyl, Cs-

Ciebicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;each of which
(b) and (c) is substituted with 0 to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Caalkyl, C;-Cyalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-C;haloalkyl,
Ci-Cohaloalkoxy, and phenyl.

[0142] The invention also includes compounds and salts of any of the above formulae
in which
Ay is phenyl, naphthyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidinyl-
4-yl, pyrimidin-5-yl, thien-2-yl, thien-3-yl, thiazol-4-yl, pyrrol-1-yl, pyrrol-2-yl, pyyrol-3-yl,
furan-2-yl, furan-3-yl, pyrazol-1-yl, pyrazol-2-yl pyrazol-4-yl, pyrazol-5-yl, imdiazol-1-yl,
imdiazol-2~yl, imdiazol-4-yl, imdiazol-5-yl, thiazol-2-yl, thiazol-3-yl, thiazol-5-yl, 1,2,3-



I ndependent|ly chosen from hal ogen, hydroxy, am no, d -C4al kyl, d -C4al koxy,
nono- and di- (Cl- C4al kyl ) am no, Cl-C2haloallcyl, and C -C2hal oal koxy.
[0127] TheOi2004é046096n al so i ncl udes conpounds and sal ts w@icTarseoufosssoe above
Forrmulae in which RL and R2 are joinesdto forma 5- to 7-nenbered saturated
or nono- unsaturated ring containing no additional heteroatons, which 5- to

or mon t Itiol . - 5
Cubeti s Eftegio vt 3008 afiiaip RO TN M ERL SR Dao A0 Hoki o sbicdlol O
Cl- C2al kiHyl, 1ﬁmdzcﬂ}3-ﬂ2?biémoy-4l )ElDi\h}?ifdzoFﬁxyl eangfuienthel, banvafidans-yincl udes
S (0] or mul.a
(I-E\’gnlgglrj ﬂudfﬁgaw%vhéaebmon%m égén?%mepxrané ﬂm?ﬁd&@%ﬁﬂhw@ﬁﬁww—%ms en

Lirf)zncga al kyl gbgﬁlﬁﬁ?h%na Czﬁqyl &h 1&%‘1,?%1%@[1,% %%%1? ’y _:I'hgn\(jarl abl es

A, A2, &lhydmpben,zoﬁb][lah]dlcz(m—afﬁypyrmméfiaipyﬁmhﬁn-ﬁeﬂ forth in Formula | or

SRS e Toih Y] laﬁéléi-wtﬁm‘}%g aBCh Sty AL Foy il o

VITE: Q@ 01Y49{ Nr»fgﬁ tBﬂenB?z ferAaLYlyil where V and Y are Cl-C4 al kyl .

The varla es Al V, ancharryt deflnltlons set forth in Fornula
| or alter nat ﬁQléB]yIn thisresnbmdimenta; IF@ubSd:lmtprbwﬁhé) tofS sEbstituerds Widepenidentiys
preferre Rl and R2 are hydrogen. [0130] The invention includes
conpound 1ﬁ‘lts of Formula I, IA I1Il, IV, VI, and VII in which Zis

t hi ocar bOﬂY' (a%@aﬁ@&f”h@&ﬁ&%cﬁ% M%%QO&&QS&&O%O@)E [@@WH TmNmV%H'@P
I ncl udes conpounds and sal ts Formula I \}I’ and VI
which Z C@ﬂQﬂﬂ%@ﬂcﬁiC@maHWi}’m no. In ot her errbodl rrent s the inventi on
I ncl udes (b) Ci-Cealkyl, C;-Cealkenyl, C,-Cealkynyl, C;-Csalkoxy, C,-Csalkenyloxy, Ci-
Cialkoxy(Ci-Cyalkyl), amino(C;-Ce)alkyl, mono- and di-(C;-Cgalkyl)amino, mono- and di-

(C1-Caalkyl)aminoC;-Caalkyl, C,-Cgalkanoyl, C,-Cgalkanoyloxy, C;-Cgalkoxycarbonyl,

-mono- and di-(C;-Cealkyl)carboxamide, (C;-Crcycloalkyl)carboxamide, mono- and di-(C;-
Csalkyl)sulfonamide, C;-Cgalkylthio, aryl(Cy-Cialkyl)thio, C;-Csalkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) -GRa where G is chosen from -(CHy),-, C;-Cialkenyl, Cy-Cyalkynyl, -
(CH2),O(CHy) -, and -(CH;) N(CHj)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C;-Cscycloalkyl, C,-Csmonocyclic heterocycloalkyl, Cs-
C10bicyclichetérocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which
(b) and (c) is substituted with 0 to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C,-Cjalkyl)amino, C,-Cyhaloalkyl,
C;-Cshaloalkoxy, and phenyl.

[0144] Alternatively the possible substituents on A; may be 0 to 5 substituents
independently chosen from

(a) halogen, hydroxy, cyano, amino, nitro, oxo, C;-Czhaloalkyl, and C;-C;haloalkoxy,
and

(b) C;-Cealkyl, C1-Csalkoxy, Cy-Csalkoxy(Ci-Caalkyl), amino(C;-Cs)alkyl, mono-
and di-(C;-Csalkyl)amino, mono- and di-(C;-Csalkyl)aminoCy-Cjalkyl; and (c) ~GR, where
G is from ~(CHz)s-, -(CH2)1O(CHz)m-, and -(CH3),N(CHz)i-, and R, is C3-Cscycloalkyl, 5 or
6-membered heterocycloalkyl containing 1 or 2 heteroatoms independently chosen from O, S,
and N, 5- or 6-membered heteroaryl containing 1, 2, or 3 heteroatoms independently chosen
from O, S, and N, indanyl, and phenyl, each of which (b) and (c) is substituted with 0 to 5



conpounds and salts of Formula I, IA 111, IV, 1-4, and 1-5 in which Zis
imno or nethylimno. [0132] The invention includes conpounds and salts of
Formul a IwoOR#g4/046d95 N, VI, and VII in which Z is carborgir/us20iba3§sodhe

i nvention includes conpounds and sal t3 of any of the above fornulae in
which X is oxygen and Y is -CH2-. [0134] The invention I ncl udes conpounds

and salt [0135]
The |nven%:’lg)é)né}lg%mfi dptn n%%ogﬁ%s an any ‘?Q?h()é{‘aﬁé/g’ BriuPae in
whi ch: Ahohs aﬁﬂdﬁ(ﬂﬂ-@gaﬂkylﬁﬁa@,cand] (blaCihalqall@rl,mdUleﬂtzhyloa]imay.ur ated or

aromatic carbocyclic group, or a saturated, partially unsaturated, or
aromatic heterocycl I c group and A2 is phenyl, naphthyl, pyri dyl ,

i nyl, | efgnm, 0
o 5 subst i £ Ry Tetetion o Alinbas tortoufite ARElS of SPofih) sblcTomMILS o
am no, niintwlnchoxo COO-l -CONH2, -SO2NH2, -SH, ¢ - C2hal oal kyl, and
Cl - C2hal pal : d | k CZCGIk | I
q-ceafi 39%0)&38%3 Y%&?ﬁ% oot I’R?B&?t?%} i@%ﬁ?%&%‘)&ﬁ?ﬁ ﬁo?é 08) al kyl
mono- and di - @4&%{5 tﬁié'e)ni’d’ﬂd'ikﬁentrip%suﬁﬂ’éi{l Wita Oﬁﬁsﬁﬁﬁhﬁkﬁﬁﬁéﬁlﬂ@m@m kyI

C2 C6al kanoyl kanoyl oxy, ( -Csal koxycarbonyl, -nono- "and
-(d -Gﬁmb«yﬁg’mar boxam de, (C3 C7cycl oal kyl ) car boxam de, nono- and di-(Q -

gﬁa'cz'eéY'k)nyH@? B0 Ry, oblipy Bty Ry s, 40 S ONER SRV SHCr

chosen f¢ aa(l@ﬁ%hdcl-@%aﬁéﬁdo@rlw C2- Gal kynyl , - (CHZ) nO( CH2) m, and
(CHZ)nN(CHZ)nI wher e and m are i ndependently O 3, or 4, and Ra

i s chosen fr o@q) C:B-—QE@HW]G Coa@d@ienym@ﬁﬂm@ﬂy@i -Cealkestye Cor@ﬁéll@m’lmﬂ’, Cies-

o0 cuct A e S0 GBI b o W -

subst i t UETLG,al glmg{aﬂgr@Jancy@ @ﬁegmﬁamm daiﬂggm@ﬁbyldiw OpChalkafydudbonyl,

Cl - C4al kyI Cl aI I COX nono- 3618 - C4al kyl ) am no, C2- C4a| | canoyl

G - Caal kongnoaepdis(Ci-C alrb@esamedﬂ (Cacrerglnalipeae mige, e Fpe di-
Csalkyl)sulfonamme, C1-Cealkylthio, aryl(Co-Caalkylthio, Cl-Csalkylsulﬁnyl, and C;-
Cealkylsulfonyl, and

(c) —GR, where G is chosen from -(CHy),-, C,-Csalkenyl, C,-Cyalkynyl, -
(CH2),O(CHy) -, and -(CH3)N(CHa)n-, where n and m are independently 0, 1, 2, 3, or 4; and
R. is chosen from Cs-Cgeycloalkyl, C,-Cymonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which
(b) and (c) is substituted with 0 to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Cgalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C,-Csalkanoyl,
C,-Cjalkoxycarbonyl, C;-Czhaloalkyl, C;-Cshaloalkoxy, and phenyl.

[0147] The invention further includes compounds and salts of any of the above
formulae in which A, is C;-Cs alkyl, Cs-Creycloalkyl, pyrrolidinyl, piperidinyl, piperazinyl,
or morpholinyl.

[0148] A; is substituted with O to 5 substituents independently chosen from:

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, ~-CONH,, -SO,NHj, -SH, C;-
Cohaloalkyl, and C;-Czhaloalkoxy;

(b) C;-Cealkyl, C-Cealkenyl, Co-Cealkynyl, C;-Cgalkoxy, C,-Cealkenyloxy, C;-
Caalkoxy(C;-Cyalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-
(C1-Csalkyl)aminoC-Cqalkyl, C,-Cgalkanoyl, C;-Csalkanoyloxy, Cq-Csalkoxycarbonyl,
-mono- and di-(C;-Cgalkyl)carboxamide, (Cs;-Crcycloalkyl)carboxamide, mono- and di-(C;-



WD 2004/ 046095 PCT/ US2003/ 036809 28 [0137] The invention includes
conpounds and salts of any of the above fornulae in which Al is

Cl- Coal kywoO 2aB/08395cl oal kyl , a partially unsaturated or POTAISR003/036809
carbocyclic group, or a saturated, p¥#tially unsaturated, or aromatic
het erocyclic gr oup and A2 is phenyl napht hyl, pyridyl, pyrimdinyl,

Py 021 i gh RS a1 R ARIBREE L ARG SOk, 1O

substi tL(Egaﬂq'imulfhnﬁ,ami 5 substi tuent s [ ndependent I y chosen from (i )

mna () " Ry TSRS Bt Grm (e Crs ekt s Ry o O
C2- Coal k(@%i’g% @(@lepl m@?@ﬁw ?Onw’hereqs-ﬁ&f? O 1He d@ﬁfﬂ/b}’i 2, 3, or 4; and

am no( g nono- am no, m)no-

i-(d- CBlﬂblcms)earfnomCh-(MmIkal gaieaykanoyl, (iii) -GRa V\/nere G is chosen
from-(CH2)n , C2-C4al kenyl, C2-C4al kynyl, - (CHZ) nQ(CH2) m and
-(CH2)nN(CH2) m, where n and mare independently 0, 1, 2, 3, or 4; and Ra
i's chosen frqu 4 ERemebRAInkMbudeY dRipothdyind Gﬁiaﬁﬁa&mleauy acBtN1e kAIRYIS
t hi onor phol i nyl, ~ tetrahydrofuranyl, pyrrol i di nyl, decahydroqui nolinyl,
decahydrirswipul nol i nyl, indanyl, tetrahydronapthyl, phenyl, pyridyl,
pyrimdinyl, and thi enyI; each of ich (ii) and (iii) is substituted with
0 to 3 substituents i ndependent |y cjposen from hal ogen, hydroxy, am no, Cl1-
CAdal kyl, O -Cdal koxy, mong; arg di A Cl- Ghal ky, A% am no, C -C2hal oal kyl ,

Cl- C2hal oal koxy, andAp‘ﬁenyY [U 9] MWie iwention includes corrpounds and
salts of any of the above fornulde in! which Al is an aryl, partially

unsat urated heterocyclic group, heReroaryI groupFoﬁﬂlﬂéQ] Al is
substituted with O to 5 substituents inde endentlﬁchosen from (a)
hal ogen, hydr&y9] lyEgrmulahihsorarigbles 4.1, ¥ % e dejpadias,
Cl- CZhafcﬂ yI, and Cl- C2hal oal koxy, (b) Ci-Ceal kyI C2- Ceal | cenyl,
C2- Coal kyny Cl - Ceal koxy, C2-C6al kenyl oxy, Cl- C4al koxy(CI C4al kyl )
?m no( C: kClﬁg aAkly;hn opﬂﬂﬁa-llyesuﬂstcth’ce(i(ai-lagi@vmmﬁl A ahaijitlbﬁeltli)fmib@tituﬁad&ryli group, an

Cl- C4al ky| ) am C2-.Cbal kano C2- CBal kano
C1- csal k%@%ailwﬁwmted S ron G- TaRRbeaed le@mwhswpa) OB ﬁw@sﬁtuted bicyclic

(C3- C7eygd:a8hY blotpmReMHEH HfrenlBRAR et Guril fittdFfised to a phenyl ring, an optionally
substituted partially unsaturated or aromatic heterocyclic group having two 6-membered

- SH,

rings, an optionally substituted 5- to 7-membered heterocycloalkyl group containing at least
one nitrogen atom and 0 or 1 additional heteroatoms, an optionally substituted partially
unsaturated 5- to 7-membered heterocycloalkyl group containing at least one nifrogen atom
and 0 or 1 additional heteroatoms, or a fused or spiro 8 to 11-membered bicyclic

heterocycloalkyl group containing at least one nitrogen atom and 0 to 3 additional

heteroatoms.
[0151] Az is
@ @
0 / | @] l N
Vi l o _Rio ?‘L, \\ /\/
:L(?‘ \\ 11 R12



C6al kyl ) sul f onam de, Ci1-C6al kylthi o, aryl (Co-C4al kyl)thi o,

d - Coal kyl sul finyl, and Cl- C6al kyl sul fonyl, and (c) -GRa where Gis chosen
from - ( CRE92004/080964al kenyl , C2- C4al kynyl, - ( CH2) nQ( CHPCHUS2003/036809

-(CH2) nN(CH2) m, where n and m are i iependently 0, 1, 2, 3, or 4; and WO
2004/ 046095 PCT/ US2003/ 036809 29 Ra is chosen from C3-C8cycl oal kyl ,

C2- C7rmondiiycl i ¢ heterocycl oal kyl, C5- G( i cyclicheterocycl oal kyl, indanyl,
t et rahydronapt hyl, aryl, het er oaryl ; each of whic (b) and (c) is
substituted with 0 to 5[Substjtuents independently #hos from hal ogen,

hydroxy, amn Cl-fAal - C4al koxy, nono- anddi - ({L- C4al kyl ) am no,
C2- C4al kan ; - rbonyl, C1-C2h C2hal oal koxy, and
phenyl . e i fvention Rmcl udes conmppunds and sal Ry,0f any of the
above for ' pyridyl, pyrimdinyl,

t hi enyl . furanyl, pyrazolyl, m yl, thi azol yl, tri azol yl,
t hi adi azol yl , ox?afzol yl, i soxazol yl, benzofur an)ﬁu benzot hi azol yl ,
benzot hi gphenyl , benzoxadiazolyl benzo[ d] oxazol yl, di hydrobenzodi oxynyl ,
i ndol yl , (Y)yr azol opyri m d| nyl , th| enyl pyitegol yl, benzopyranyl, or

, uted with 0 to 5 stituents independently
tr®30R4 -000H, - CONH2,

Rhi dd,Al i s phenyl, r}{) t hyl

chosen fro dr oxy, cyan,

- SO2NH2, « SH, |, and O - Y, Cl- Cod syl
C2- Coal ke‘ﬁyl o ky C1- Ceal koxy, ! (X
C4al koxy( Cl- caal k1yl ) am nol? é1- 06) al ky1, no- Rynd “di - yl ) am no,

nono- and di- (d -C4al kyl ) am noCl- C4al kyl, C2- C6al kanoyl ,
Cl- Cgal koxycar bonyl, -nono- and di - (Cl-C6al kyl ) car boxam
(C&3- Creygtinal kyl) car boxani de, nmono- and( %CZS( Cl - Co6al kyl) sul fonam de,
Cl1- Coal kyl t hi ary{ £ Co- C4al kyl ) thi o, kyl sqifl nyl, and Cl-

. (c) -CGRa where Gis (CHZ)n-,

C4a| kynyl, - (CH2)nQ(CH2)|n, -, -(CHZ)nN( CH2) m where n
R endently 0, 1, 2, 3, or 4 d\ is chosen from
C3- Cgcycl oal kylR44C2- C?rmnocycl ic heteroc IOH[;I( , C5-

Cl4bi cycli cheter ocycl oal kyl, indanyl, tetrahydr onapt hyl, aryl, and
het er oar each of whi ch (b) and (c) i)gsubstltut ed with 0to 5
substitu s Wdepe,gdently chosen from Nal ogen,

al kanoyl oxy,

N Rqg

i{i\ :{E N\]/ .

(xiv)

~ l \ /\/R12
27\
‘?‘% R11 o \R17

(xv) (xvi)



hydr oxy, am no, Cl-C4al kyl, Cl-C4al koxy, nono- and di - (Cl- C4al kyl )am no,
Cl- C2hal oal kyl , d - C2hal oal koxy, and phenyl. [0142] The invention also

i ncl udes wWonrpeMaWSand salts of any of the above fornul ET/T2008036409 Al i s
phenyl, naphthyl, pyridin-2-yl, pyriddn-3-yl, pyridin-4-yl, pyrimdin-2-yl,
pyrimdipyl- 4-yl, pyrimdin-5-yl, thien-2-yl _ thien-3-yl, thiazol-4-yl,
pyrrol -y ¢rrol -2-yl, pyyrol-3-y|,j;$u Ritﬁma furan-3-yl,

pyrazol -1{yl{ pyrazol -2-yl pyrazol -4-yls pyr Zpl -5-yl, inmdiazol-I-yl,

i mdi azol -@-yl, ji ndi azal-4-yl, indiazol-5-yI, i azol - 2-yl, thiazol-3-yl,

t hi azol - 5- //1,' 2004/ 046095 PCT/ US2 036809 30 triazol-4-yl,

1, 2, 3-t hi adi azol -4 , 2, 3-thi adi azol -5-yl, oxazol -2-yl, isoxazol-4-yl,

i soxazol - 5-yl, i3Q ol -3-yl, isoxazol-4-yl, isoxazol-5-yl,

benzof uran-2-yl, be v%furan-B-yI, benzopyran-2-yl, benzopyran-3-yl,
benzopyran-4-yl, benzo[ df'oxazol -2-yl benzo[d]thi azol -2- ylI,
benzo[ b] t hi ophen-2-yl, 4H chronen-2-yl, benzo[c][1, 2, 5] oxadi azolyl, 2, 3-

di hydr obenzo[ b] [ 1, 4] di oxi n-2-yl, pyrazol o[ 1, 5-a] pyri m di n-6-yl,

di hydr obenz §)182] X ddditbare ind@pyhdentindy|S, KRy lor afmenig adken] B iShwdrogen, mi di n- 5-yl ,

1H-thieno[2,3- ¢ r | -4-yl, or  1H-thieng[ 2, 3- razol-5-yl. [0143] In
this ;m%@bﬁt%?g%glﬁﬁg%{:ﬁf aptiopally Slﬁbﬁtﬁ‘[ﬂsdé‘{)’ %IQ@@HDS [ %depganden]t |y

h f e dF0 - } i , -COOH, -CONH2,
“aconke, | < ol P PR A O e G AR Rk e sk
C2- Coal keny[01582 Y BAT k{nglkyl, Ci-CetidityR onlystit@d @8R I0selveyangikylCiC,-Cealkenyl,
C4al ko 1- I am no(C - I -~ gnd di- (G -Co6al kyl )am no,
nono- ﬁ-ﬁﬁm&éﬁgﬁi’&%ﬁs ’%)’Vg‘ i %%%gﬁwe}qggg-lé’&?ﬁanogﬂ , C2- CBZlI Lanoyl oXY,
CL_ CBal koxy sardsyoyis carrolyn rochSbef 6k GPel koubkgmelgran de,

(C3- Crcycl oal kyl') car boxamni de, nono- and "di - kyl ) sul f onani de,
Cl1- Ceal kyl t ho¥56] dihgivadablet i ket it hi o, Cl1- C6al kyl sul finyl, and G -

S anl heny L0138 A0 kot {ndBoaAEE Ty Byt bt Kol &4 RS IS Cr wher e 1
and m aggiin) @Q%&ﬂ&ﬂg ¥r 0,-Cl allkdmy eadl ofAvhighé subithted GHASEd § sbRituents

C3- Cscycl oal kyl , monocycl i ¢ heterocycl oal kyl, C5-
independently chosen from halogen, hydroxy, amino, C;-Csalkoxy, Ci-C;haloalkyl, and C;-

C;haloalkoxy, or R; and R, are joined to form a 5- to 7-membered saturated or mono-
unsaturated ring optionally containing one additional heteroatom chosen from N, S, and O,
which 5- 1o 7-membered saturated or mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, amino, C;-Cjalkyl, C;-Caalkoxy,
mono- and di-(C;-Cjalkyl)amino, C;-Czhaloalkyl, and C;-Cshaloalkoxy.

[0158] Rypis C;-Cealkyl.

[0159] Ry; and Ry each represent 0 to 3 substituents independently chosen from
halogen, hydroxy, cyano, C;-Csalkyl, C;-Csalkoxy, mono- and di-(Cy-Csalkyl)amino, Cp-
Cealkanoyl, C,)-Cyhaloalkyl, Ci-Cyhaloalkoxy, and phenyl.

[0160] R;3 and R;4 are independently chosen at each occurrence from hydrogen and
C1-Caalkyl. |

[0161] R;s is C4-Cgalkoxy or Cs-Cealkyl.

[0162] Ry is Co-Cealkoxy or C,-Cgalkyl.

[0163] R, represents 0 to 2 substituents independently chosen from halo gen, methyl,

and methoxy.



Ci obi cyclicheterocycl oal kyl, indanyl, tetrahydronapthyl, aryl, and
heteroaryl; each of which (b) and (c) is substituted with O to 5

subst i t uapdoisdependent | y chosen from hal ogen, hydr oxXpcoTaE2603/036809
G - C4al kyl, Ci1-C4al koxy, nono- and diss Cl- C4al kyl ) am no, Cl-C2hal oal kyl,
G - C2hal oal koxy, and phenyl . [0144] Al ternatively the possible substituents

Al b bstit dent | |
oyroxy eyar QB4 TREER ARt e BT BEBRE e GHEBE o E SR T A5
and (b) viclCosll by refefsdd o m@o@%ﬁﬂ&%l&& Ciirv@ﬂdi K)E'thables Aj and Ryg-Ry5
am no( Cl- C4) al kyI nono- and Cl- C4al kyl ) am no, nono- and
o (o sam s eispRnsehmgove cpoqmpun%;cmﬁ@u@of@mgnq Rt i whishbe

- (CH2) anggﬁ ?fﬂﬂ Cgcycl oal kyl, 5 or
6- menber e 1)e%ner ocng oa’lcfa 39@2%%8 or {b@ ‘%gr oat ons i ndependent |y
chosen from QA;iSa dlchﬂéhﬂcﬁl)armnoﬁampbgbaﬁ, Bl @160 afenbegai iotdroarybgrbupla or 3
het er oat.ons _i ndependently_chosen from 0, S, and, N, _indanyl, 3gnd phenyl ,

each of BiAYS belsroankieroep hpwng a5 snmbered hajoragry Ting fasepico ARbER

PCTI US2 ﬁﬁﬁ{g

hydr Oxy%%ﬁ : %T{%daﬁt‘%l%?{a&g?%&alck yﬁgﬂﬁg%%?gandggﬁa?%}gd%ﬁ?f g%le) am no,
and C - Gtaberad hylerocynbbalRiyl mlnplcoﬂiaimng/at 1{32&145&] nﬁi’ogen atomrenddnordl afditional udes
R TR IR TR TE ORI N e
this enmbggly B’Eé‘hltfo%eﬁ YRS hhd!6 861 ‘ﬁﬁ&1ﬂo19al§1@te§oa%&ﬁ§ tor bYRfddSr 'sﬁ?@@%‘@'?—nt ly

chosen from (a) hal ogen, hydroxy, cyano, amno, nitro, 0OXo0, - - CONH2,
- SC2NH2 mexﬁbbred:b&cy@ﬁh hbterickgloalkihgtoql c@Rhiningt Il@xiyqne(rbl)rogen aﬂma.lahgl IO to32- Cba

ol o A Rbrontors: eadh SR &7 i Bs R0 1o sytettients drppadantls,

nmono- anghodén frbfal- G4al | cyl ) am noCl- C4al kyl , C2- C6al kanoyl ,
C2- C8al | canoyl oxy, Cl1-C8al koxycarbonyl, -nono- and

di - (C1- Ceal ky(@) balogexAydxy, ¢XE8o.Creifte) Wb kgH0, eGPk 28088, M Ha S ( C1-
&6?;6;::@%}?&%%&(2 Eﬁﬂo aolxlﬁll t hi o, aryl (Co-C4al kyl ) thi o,

(b) C;-Cealkyl, C-Cgalkenyl, C,-Csalkynyl, C;-Cgalkoxy, Cy-Cealkenyloxy, C;-
Caalkoxy(Cy~Caalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-
(Cy-ChalkyaminoC,-Calkyl, Co-Cealkanoyl, C,-Cgalkanoyloxy, C;-Csalkoxycarbonyl, -
mono- and di-(C,-Cgalkyl)carboxamide, (Cs-Crcycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Csalkyl)thio, Ci-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) -GR, where G is chosen from -(CH,),-, C;-Caalkenyl, C,-Cjalkynyl, -
(CH,),O(CHy) -, and -(CHy),N(CHz)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs-Cscycloalkyl, C,-Csmonocyclic heterocycloalkyl, Cs-

Cjobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl.

each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, C,-
Caalkanoyl, C;-Csalkoxycarbonyl, C;-Czhaloalkyl, C;-Cshaloalkoxy, and phenyl;

X and W are independently O, S, NR, or absent, where R is hydrogen or R is C;-
Csalkyl or aryl(Co-Csalkyl), each of which is substituted with 0 to 5 substitutents
independently chosen from halogen, hydroxy, cyano, amino, nitro, oxo, C1-Czhaloalkyl, C;-
Czhaloalkoxy, Ci-Cgalkyl, C;-Cealkoxy, and mono- and di~(C;-Cgalkyl)amino.

[0165] V is independently C;-Cs alkyl, C,-Cgalkenyl, C3-Crcycloalkyl, or absent.



C 6al kyl sul fonyl, and (c) -GRa where Gis chosen from-(CH2)n-,

C2- C4al kenyl , C2-C4al kynyl, - (CH2)nQ(CH2) m, and -(CH2) nN(CH2) m, where n
and m ar aypnoppesw@ently 0, 1, 2, 3, or 4; and Ra is chegqhér3iBes09

C3- C8cycl oal kyl , C2- C7nmonocychc het gg ocycl oal kyl , C5-

CrObi cycl i cheterocycl oal kyl, indanyl, tetrahydronapthyl, aryl, and
het eroar vl : (028671 a8 YT, Gllcyt, () Caaity{ subsitatdi ik Ci-0,eé1dliy), O-Corlleny),
r

substituents independently chosen from hal ogen, hydroxy, am no,

gl- gaﬁllt%qycm«ﬂaa:rwbmt;m@'nmwsmn isigppetani no, C2- C4al | canoyl ,

1- C4al kox 1- | oal ki .- C2hal oal k : d phenyl. [0147
The i nvent iy@ﬁ%?ﬁ%%%ﬂxgﬁ"%@ﬁu g%%g%gﬂ%g%ng g:l tgng Zgy gf e?%e aE)ove ]
formul ae i P[O&’GBPE Ahd R§?1€1n&@eﬁdéfﬂg,hly@7g|€ﬂ,cmo llggﬂdlﬁg: are mdﬁpzﬂdieﬂﬂy@h-a )

pi peri zinyl, piperazin or_ norpho]inyl. [. . S tijut ith O
Fo"S. SGuhali Gt SkomachGriEnRAHBSB At FEish S CaisbiEh O TIcHBAReTES ano,
am no, : - ' - z I d

C1- CosPeb e Shogsi RO bl ey Byl O Rl CRERARIN g0, o, )
- (o Coa Ky T oo n s TA0G. a1~ (G Cal Kyl ) am moCL Cha il o

i - - Cba .am nQ, nono- i - - v ,

gz- (CGaWRS&H’é‘}tg‘,i ntﬂpﬁg%ﬁlﬂé’&?&?%g&% 91@5%%}13& gﬁfﬁ%’&%ﬁ’g‘? ﬁ@q%,en ﬁpﬂ@h oS AP

i - (Clshald. ] ords : WL d di-(C1
o 2R e A e B e S s alkyi i o
a aé | ( mc;a]}b@ﬂmgkty Ih)ddr;:bnden@ycﬁmhlﬁdm hhibgery Ihydcﬁmt_vl, ammlomgzﬂglclzﬂrfiﬁm?lkvx)and (c)
-GRa where G rom - - - - C4al kynyl , -

( CH2) nBP ndrfis%&a-ﬁfﬂg&é’bﬂw‘?@g@%?é“%@%& '%o‘ﬂ‘}(%ﬁye inde%e%dently 0, 1,
2, 3, or 4; and Ra is chosen from C3-C8cycl oal kyl, and phenyl. [0149] The

I nvention includes conpounds and ﬁhar maceutical ly acceptable salts of
Formul a 1 S[014P] ¥ certain gmbodditnentg-theinvepon provides compounds and salts of

Formula 1 and Formula 1A in which Z is thiocarbonyl; or in which Z is imino or C;-

Csalkylimino;or in which Z is imino or methylimino; or in which Z is carbonyl.

[0170] The invention provides compounds and salts of Formula 1 and Formula 1A in
which X is oxygen and Y is -CH;-; and also provides compounds and salts of Formula 1 and
Formula 1A in which X is oxygen and Y is -CH,CH,~; and further provides compounds and
salts of Formula 1 and Formula 1A in which X and Y are absent.

[0171] The invention provides compounds and salts of Formula 1 and Formula 1A in
which V and W are absent; or in other embodiments in which V is C;-Cpalkyl and W is
absent.

[0172] The invention provides compounds and salts of Formula 1 and Formula 1A in
which R; and R, are independently hydrogen, or Ci-Caalkyl, C;-Csalkenyl, or C;-Caalkynyl,
each of which is substituted with 0 to 3 substituents independently chosen from halogen,
hydroxy, amino, C;-Csalkoxy, C,-Czhaloalkyl, and C;-Cshaloalkoxy. In certain embodiments
R; and R; are independently hydrogen, methyl, or ethyl. In other embodiment R; and R; are
both hydrogen.

[0173] The invention provides compounds and salts of Formula 1 and Formula 1A in
which

R; and R; are joined to form a 5- to 7-membered saturated or mono-unsaturated ring
optionally containing one additional heteroatom chosen from N, S, and O, which 5- to 7-
membered saturated or mono-unsaturated ring is substituted with 0 to 3 substituents

independently chosen from halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and



Rl R2 Fornula 1 [0150] In Formula 1 the variables Al, V, W X Y, Z Ri,
and R2 are defined as follows: Al is an optionally substituted

di - al kyl amonan4/0asv9e®pti onal |y substituted aryl group, anpc@aishen3abdsyo
substituted 5- or 6- nmenbered heteroaryl group, an optionally substituted
bi cyclic heteroaryl group having a 5-nenbered heteroaryl ring fused to a
pheny! ¢ir(6g- mWYBMn&-iQahaldeh andJCeszbdoalkaty yingomatemtadisoents Raamdat i ¢

hetero haV| re rings, an 0 onaII Ssubstituted
- to gﬂﬁ%{ngelr%ecg%ﬁ% 3%9 T’rﬁlk} regb"g}i'ﬁ Cee e aQ?CL OBAEE Y ogen

at om anstid&mafal Heta@duohisowmchmtt@ 7QA&ARSed @e&m%wo@ &i@ddoyun%m%ted HheR partially
unsaturated 5- to 7-nenbered het erocycl oal kyl group containing at |east one

ni t r ogef! é@@?ﬁﬂ V!élﬂtl()@ 3 pubstiiatst indenendenstyaho n halogen, fhydeaxyotmisgi €o 8 to

11-mrenb I bj I het er ocycl oal kyl group cont ai ning at | east one
nltrogeﬁ a cl)’m&{ng)r? (Bzﬁ%l%)(% additional heteroatons. [0151] A2 is (i) (ii) O

Olo O-Rlo R11 R12 R11 WO 2004/ 046095 PCT/ US2003/036809 33 (iii) (iv) p

\'\' I RI2 R RI3 R14\ JJi RI1 R ' 2 11 (v)1 (Vi) R13 R14 \ \\ ~ i Ri12
[0174] The invention includes compounds and salts of Formula 1 and Formula 1A in

which

A, is aryl, a partially unsaturated heterocyclic group, or heteroaryl group; substituted
with 0 to 5 substituents independently chosen from (2), (b), and (c).

[0175] Wherein:

(a) is halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,, -SO,NH,, -SH,
C;-Cyhaloalkyl, and C;-Cyhaloalkoxy, and

(b) is C1-Cealkyl, Co-Cealkenyl, C;-Cgalkynyl, C;-Csalkoxy, C,-Cgalkenyloxy, Ci-
Cialkoxy(C,-Cyalkyl), amino(C;-Ce)alkyl, mono- and di-(Cl.-Cﬁalkyl)ann‘no, mono- and di-
(C1-Caalkyl)aminoC;-Caalkyl, C;-Cgalkanoyl, C;-Cgalkanoyloxy, C;-Csalkoxycarbonyl, -
mono- and di-(C;-Cgalkyl)carboxamide, (Cs-Crcycloalkyl)carboxamide, mono- and di-(C;-
CsalkyDsulfonamide, C;-Cgalkylthio, aryl(Cy-Caalkyl)thio, C;-Csalkylsulfinyl, and C;-
Cesalkylsulfonyl, and

(c) is -GR, where G is chosen from -(CH,),-, C,-Csalkenyl, C,-Caalkynyl, -
(CH2),O(CH3)py-, and -(CH3)pN(CH3) -, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C;-Cgeycloalkyl, C;-Cymonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl. Each of which
(b) and (c) is substituted with 0 to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-Calkyl)amino, C;-Csalkanoyl,
C1-Cialkoxycarbonyl, C;-Czhaloalkyl, C;-Czhaloalkoxy, and phenyl.

[0176] In some embodiments
A in Formula 1 or Formula 1A is phenyl, naphthyl, pyridyl, pyrimidinyl, thienyl, pyrrolyl,
furanyl, pyrazolyl, imidazolyl, thiazolyl, triazolyl, thiadiazolyl, oxazolyl, isoxazolyl,
benzofuranyl, benzothiazolyl, benzothiophenyl, benzoxadiazolyl, benzo[d]oxazolyl,
dihydrobenzodioxynyl, indolyl, pyrazolopyrimidinyl, thienylpyrazolyl, or 4H-chromenyl,
each of which is substituted with 0 to 5 substituents independently chosen from (a), (b), and

(c).

[0177] Wherein



RI1 p RI2\\ ORL1 (Vii) (Viii) RI5 RI6 \~ | R11 NRI1 (iX) (X} NRL6 N
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(Xvi) WO 2004/ 046095 PCT/ US2003/ 0368088 34 R ~ R~ Rye

(2) is halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,, -SO,NH,, -SH,
C;-Cshaloalkyl, and C1-Cghaloaﬂcoxy,

(b) is C1-Cealkyl, C,-Cgalkenyl, C,-Cgalkynyl, C;-Cealkoxy, C,-Cgalkenyloxy, Ci-
Cyalkoxy(Cy-Csalkyl), amino(C;-Cg)alkyl, mono- and di-(C,-Csalkyl)amino, mono- and di-
(C;-Cialkyl)aminoC;-Cgalkyl, C,-Cealkanoyl, C,-Cgalkanoyloxy, C;-Cgalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (Cs-C;cycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Cjalkyl)thio, C;-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and |

(c) is -GR, where G is chosen from -(CH,),-, C>-Caalkenyl, Cr-Cyalkynyl, -
(CH2),O(CH2) -, and -(CHz),N(CHz)pn,-, where n and m are independently O, 1, 2, 3, or 4; and
R, is chosen from Cs-Cgeycloalkyl, C,-Csmonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl. Each of which
(b) and (c) is substituted with 0 to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Csalkyl, C;-Cjalkoxy, mono- and di-(C;-Cyalkyl)amino, C;-Czhaloalkyl,
C;-Cshaloalkoxy, and phenyl.

[0178] The invention includes compounds and salts of Formula 1 and Fbrmula 1A in
which A; is phenyl, naphthyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl,
pyrimidinyl-4-yl, pyrimidin-5-yl, thien-2-yl, thien-3-yl, thiazol-4-yl, pyrrol-1-yl, pyrrol-2-yl,
pyyrol-3-yl, furan-2-yl, furan-3-yl, pyrazol-1-yl, pyrazol-2-yl pyrazol-4-yl, pyrazol-5-yl,
imdiazol-1-yl, imdiazol-2-yl, imdiazol-4-yl, imdiazol-5-yl, thiazol-2-yl, thiazol-3-yl, thiazol-
5-yl, 1,2,3-triazol-4-yl, 1,2,3-thiadiazol-4-yl, 1,2,3-thiadiazol-5-yl, oxazol-2-yl, isoxazol-4-yl,
isoxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, benzofuran-2-yl, benzofuran-3-yl,
benzopyran-2-yl, benzopyran-3-yl, benzopyran-4-yl, benzo[d]oxazol-2-yl benzo[d]thiazol-2-
yl, benzo[b]thiophen-2-yl, 4H-chromen-2-yl, benzo[c][1,2,5]oxadiazolyl, 2,3-
dihydrobenzo[b][1,4]dioxin-2-yl, pyrazolo[1,5-a]pyrimidin-6-yl,
dihydrobenzo[b][1,4]dioxin-3-yl, indol-2-yl, pyrazolo[1,5-a]pyrimidin-5-yl, 1H-thieno[2,3-
c]pyrazol-4-yl, or 1H-thieno[2,3-c]pyrazol-5-yl.

[0179] Each of which A, is substituted with 0 to 5 substituents independently chosen
from

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONHj,, -SO,NH,, -SH, C;-
Cohaloalkyl, and C;-Cjhaloalkoxy, and

(b) Ci-Cealkyl, C;-Csalkenyl, C;-Csalkynyl, C;-Cgalkoxy, Co-Cealkenyloxy, Ci-
Caalkoxy(Cy-Caalkyl), amino(C;-Cs)alkyl, mono- and di-(C;-Cgalkyl)amino, mono- and di-
(Cy-Caalkyl)aminoC;-Cyalkyl, C2-Csalkanoyl, C,-Csalkanoyloxy, C;-Csalkoxycarbonyl,

i)
(XV)



12 t or [0152] X and Ware independently 0, S, NR or absent, where Ris
hydr ogen, optionally substituted Cr-C6al kyl, or optionally substituted
aryl ( Co- el2boaloneos0153] V is Cl1-C6 al kyl, C2-C6al kenyl pcGRisedsywatsal kyl
or absent. [0154] Y is Cl1-C6 al kyl, Cdo C6 al kyl substituted with

C3- Crcycl oal kyI C2- Coal kenyl , C3- C70yc| oal kyl , or absent; wherein when V

5. 205 hont! ki AREIL ol A58 Frigh (RO BEISREHEEN by hiP L
Indepencteaa ygzﬂfl%ifaﬁﬁ@@ C, T sy 1Ry alRA @r@4amqiﬁmer©pcgdlkylﬁ1ﬁnﬁ6mm1-, C2- C6

al kenyl, nyl, each of ich is substituted with 0t
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are @{1@&{3&5@6&?&1 ,IRlS(pIg}fé%I R %ﬂl at each occurrence from hydrogen an

Cl- C4al ky - Coal koxy or C4-Co6al kyl. [0162] R16 is
C2- Coal koxy o[|01812] ToGalieydmbddih &8} (a?l(b);aﬂr(e}mﬂsﬁjﬁbdtas fallewdast i t uent s
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and sal tézlﬁfoaﬁ&&g}” a 1 (above),

(b) is C;-Cealkyl, Ci-Cealkoxy, Ci-Caalkoxy(C;-Cyalkyl), amino(C;-Cy)alkyl, mono-
and di-(C;-Csalkyl)amino, mono- and di-(C,-Csalkyl)aminoC;-Cjalkyl; and

(c) is —-GR, where G is from -(CHj)y-, -(CH2),O(CHy)y-, and ~(CH)yN(CHy)m-, and
R, is C3-Cgeycloalkyl, S or 6-membered heterocycloalkyl containing 1 or 2 heteroatoms
independently chosen from O, S, and N, 5- or 6-membered heteroaryl containing 1, 2, or 3
heteroatoms independently chosen from O, S, and N, indanyl, and phenyl. Each of which (b)
and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, C1-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Cyalkyl)amino, and C;-Cshaloalkyl, Ci-
Cshaloalkoxy. .

[0181] Alternatively, A; in Formula 1 or Formula 1A is substituted with O to 3
substituents independently chosen from halogen, hydroxy, cyano, amino, nitro, oxo, Ci-
Cohaloalkyl, Cq-Cjhaloalkoxy, C;-Cgalkyl, C;-Cesalkoxy, Ci-Csalkoxy(C;-Caalkyl),
amino(C;-Cy)alkyl, mono- and di~(C;-Csalkyl)amino, and mono- and di-(C;-
Caalkyl)aminoC,-Caalkyl.

‘ [0182] The invention includes compounds and salts of Formula 1 and Formula 1A in
which A; is C;-Cs alkyl, C3-Cseycloalkyl, or C;-Cymonocyclic heterocycloalkyl, each of
which is substituted with 0 to 5 substituents independently chosen from (a), (b), and (c).

[0183] Wherein:
(a) is halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, ~-CONH,, -SO,NH,, -SH,

C;-Cohaloalkyl, and C;-Cjhaloalkoxy,



which will be referred to as conpounds of Fornula 1A, in which the
vari ables A2 and R10-R1l7 <carry the definitions set forth above for

conpoundswendo4maédos of Forrmula 1, but in which the varipghl®3003M3es0Y,. W X,
Y, Z, Rl and R2 are defined as followm A is a di-(Cl-C6al kyl)am no, an
aryl group, a 5- or 6- nenbered heteroaryl group, a bicyclic heteroaryl
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[0185] Wherein:

(a) is halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONHZ, -SO,NH;, -SH,
C;-Cshaloalkyl, and C,-Cshaloalkoxy,

(b) is C;-Cgalkyl, Cr-Cgalkenyl, C,-Cesalkynyl, C;-Csalkoxy, C,-Cealkenyloxy, C;-
Cialkoxy(C1-Caalkyl), amino(C;-Ce)alkyl, mono- and di~(C;-Cealkyl)amino, mono- and di-
(Cy-Cyalkyl)aminoC;-Cjalkyl, C;-Cealkanoyl, C,-Csalkanoyloxy, C;-Csalkoxycarbonyl,
-mono- and di~(C;-Csalkyl)carboxamide, (C3-Ccycloalkyl)carboxamide, mono- and di-(C;-
Csalkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Csalkyl)thio, C;-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) is -GR, where G is chosen from -(CHj),-, Co-Cjalkenyl, C,-Csalkynyl, -
(CH2)nO(CHy)ny-, and -(CH3)aN(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and

R, is chosen from C3-Cgcycloalkyl, and phenyl.

[0186] The invention further pertains to compounds and salts of Formula 2 to

Formula 16.



C2hal oal koxy, Ci-C6al kyl, Ci1-C6al koxy, and nmono- and di - (Cl- C6al kyl ) am no.
[0165] V is independently Cl-C6 al kyl, C2-C6al kenyl, C3-C7cycl oal kyl, or
absent. W202004048008095 PCT/ US2003/ 036809 36 [0166] Y i se@lu2603ai3680b, Cl - C6
al kyl substituted with C3-Cr7cycl oal kyl41 C2- C6al kenyl, C3-Crcycl oal kyl, or
absent; wherein when V is absent, Wis absent. [0167] Z is carbonyl,

t hi ocar bony or Tmno. [0I68] RI and RZ ar€ i ndependgntly hydrogen, orRl
and R2 are | ndependent|y Cl- CBalk C2-C6 al kenyl, gr C2-C6 al kynyl, each

hal ogen,
or Rl and
unsat ur at ed
fromN, S,
ring is sub
halogen hy
- (Cl- C4al R
certaln enmb
1 and Fornmnu
Coal kylimn
carbonyl. |
and Fornul a
conmpounds a
is -CH2CH2-
Formula | A
conpounds a
absent; or
[0172] The
1A in whic
C2- C4al keny

substituents

d - C4al koxy
Rl and R2 af

R1 and R2 af

bituents inde
C - C2hal oal kyl ,
to 7-nmenbered sat
Aing'%ptlpnal Ny co i ni ng one additional
and 0, whrgh éi to 7-nenbered saturated or
tltuted with O to 3 substituents independ
'Qﬂ@ua m no, Cl C4a|ky| Cl- C4a|koxy non
alAi or in whi

kN
0; 0L Xin i mno; or

bfWO] ?he | ven@fén Jf Ryj des cO o-unds and
1A'in whigh XFqs oxygen and Y i s'“- CH2-

i nod
2 are

-

odlnent a-npounds a

a

Fumdﬂaﬁrther provi des compounds and salts
hd salts of Formula 1 and Formula 1A in
n ot her enbodinents in which Vis
nventi on provi des conpounds and
n Rl and R2 are indepe dentuy hy

or C2- C4al kyayl ,

Cl;QQhaI | k
e A1ndep¥nderl}il y HT&/dr 0

€ Ri Ro

h&hpaRkoxy. In c

11nethyl,

Formula 4

or ethyl}

pendent|ly chosen from
and G - C2hal oal koxy,
urated or nono

het er oat om chosen
nono- unsat ur at ed
ently chosen from

o- and
Koxy. [0169]
nd salts of
ch Zis imno or
in which Zis
salts of Forrmula 1
nd al so provides

In
For mul a
C|_

nd salts of Fornula 1 and Formula 1A in which X is oxygen and Y

of Formula | and
ention provi des

ich V and Ware

yl and Wis absent.
ormula 1 and Fornmul a
Cl- C4al kyl

ituted with O to 3
Xy, anino,
ertai n enbodi nents

I n ot her enbodi nent

NPV
Ri2

Formula 6




bot h hydr ogen.

1 and For nul

sat ur at edvoromappedesinsat urated ring
het er oat om chosen fromN, S, and 0, w2 ch 5-

[0173] The invention provides conpounds
alAin
optional ly cont ai ni
to 7-

which Rl and R2 are joined to forma 5-

and salts of Fornul a
to 7-nmenber ed

PETARR003Asksh9 onal

nmenbered saturated or

nono- unsat ur at ed rlng IS substltuted with O to 3 substituents

i ndependent Iy

Cl- C4al koxy,
i -(Cl-C4alK
enmbodi nent s
NDNO- unsat ur

nono- a
yI)anln QF

aﬁﬂed r?(ng c‘?nt alNu n

nqq unsaturated ri

at ons, which 5-

cCAal | cyl

In sone

to

7-menber ed gaturat ed orR{m ituted with 0 to 3
scgbis}(i Ituent g |C|ndg|20elngent y[ gggz]en_r;r om hal ;)g yldrgxy , am no, dC1 - | "
al kyl , ang - C2al koxy. e invention include$ conpounds and salts
of Formula 1F9H8uRoinula 1A in which Al is aryl, a paftially unsaturated
het er ocycl i g—group, —or—teterovaryt gTOug; subst+tuted—ith 0 to 5 _
substituentg independent!y cho %), (b), and (¢). [0175] Wherein:
(g_' isClhaICg%eln, hidlr , ano alm' Iok nitro,do?gi CO:?II CGCIOIEIHIZ - SO2NH2,
- SH, - ky - ahodl koxy, an is Cl-Ce6al kyl,
C2- Coal kenyl|,A - C¥al k NCI - l-}koxy, C2- Coal kenyl oxy, Ci1-
Caal koxy( Cl{Caal kyl ), (,l\CI -06) al'kyl , mono- and di-(C - Cs6al kyl ) ami no,
nono- and dil- (Cl-C4al | CX/I )arﬁ nod - C4al kyl , C2- Csal kanoy! ,
C2- Csal kanoy |Frasyuia® - C8al koxycar bonyl, - nono- and
i - (Cl-Coal kyl)carboxam de  (C3- (‘7rvr~| oal kyl ) carboxam ¢ge, nono- and di-(C -
( e ; , (
Coa g2 ot e, 9 o ot SR (O OGNS e o
- C6al | cyl qul finy n sul fonyl, and (c) is - ere Gis
chosen from|- (CH)n- J| C2- ’\FZ CAal kynyl - (CG2)nQ(CH2) m, and
-(CH2) " N(CI-12A1m,\ er m ndependently 0, 1; 2, 3, or 4, and Ra
is chosen frjom C3- 08cycFI{oaI klg/l , C2-Ra7nonocyclic heterogycl oal kyl, C5-
Formula 9
Rie
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X X
A7 YT NT N N\R
I I 11
Ry R
Formula 10
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x o A I Ko
Aj Y" N N
| | R
Ri R
Formula 11
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Formula 12




Cl obi cyclicheterocycl oal kyl, indanyl, tetrahydronapthyl, aryl, and

heteroaryl. Each of which (b) and (c) is substituted with O to 5

substi t uewoeadePendent | y chosen from hal ogen, hydr oxXWCTAIB2003/036809

Cl - C4al kyl, Cl-C4al koxy, nono- and di -43Cl- C4al kyl ) am no, C2-C4al kanoyl ,

C - C4al koxycar bonyl, C -C2hal oal kyl, d - C2hal oal koxy, and phenyl. [0176] In

sone enbodi rents Al 1 n Fornula FormulTa TA TS phenyl, naphthyl,

pyridyl, py 'nidinylo t hi @nyl , ol yl, furanyl, pyrazolyl, imdazolyl,

thiazolyl, fria yI t hi diaz- oxazol yl, isoxazolyl, benzofuranyl,

benzothiazolg& ﬁl NrQxatiRg onI benzp[ d] oxazol ylI ,

di hydr obenz¢ oxynyl iindol yl , pyrﬁholupyrl 'dlnyl, t hj enyl pyrazol yl, or

4H chr onenyl|, each of Whi chRes substitlted Mith O to 5| substituents

i ndependentlly chosen from (a), (b), and G [0177] Vfherein WO 2004/ 046095

36809 38 (a) is halogen, hydr8%y, cyano, pmino, nitro, oxo,

-COOH, - CONHZormuedhH2, -SH, G - C2ha|oa|ky| and C - @Qhal oal koxy, (b) is
ko P- C6al kenyl oxy, Cl-

Cl1- C6al kyl ) am no,

Dy,

- (C1- CAR) kyl

C2- C8al kanoyl ox CLiCBal Koxy and
i-(d - Ceal 3A1)»far‘boxarﬁ de,”"N(C3- rboxam de, nmono- and di-(d -
osal kyl ) sul onani de, Ok caayl%élthu ryl (Co- CH4l kyl ) t hi o,

C - Coal kyl s Ifi nyI andR1C1 al kyl ol af dhyl, and (c) ip -GRawhere Gis
chosen from 1) C2- C4al kenyl , C2- C4a| kynyl, - (CH2)nQ(CH2),n , and
-(CH2)" Cljif)’nﬂualﬁ/nere n and mare |ndependently 0, 1, 2, 3, or 4, and
Ra is chose TromC3-C8cyctoal kKyj s Cz-Crmonocyct ik heter ocycl oal kyl , C5-

C10bi cychch?t erocycl gal kyg, i nyly tegLaRydrg hyl | aryl, and

het eroaryl . {Each of i ch dd Wth Oto 5
subst it uent %Ap@é\p}gumw ‘ dr oky, am no,

d - C4al kyl, |CY- C4al koxyy no {r(?Cl- Aal kyI aginp, O - C2hal oal kyl ,
d - C2hal oal koxy, and phenyl R [0178] he

salts of Fonnula 1 and Formula 1A in

| RYE£H 0N i nl?l udes conpounds and

Formula 15
= /
O s I N\ ¥
R12
1 R, © R
| | 11 17
R Ry
Formula 16

[0187] The variables A;, X, and Y in Formula 2 — 16 carry the definitions set forth in
Formula I, Formula IA, or Formula 1.

[0188] R; and R; are independently hydrogen or methyl.

[0189] Rygis Cy-Cgalkyl.

[0190] Ry; 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;-C;haloalkoxy.

[0191] Ry3 and Ry, are independently chosen at each occurrence from hydrogen or
methyl.

[0192] R;s represents Cy-Cesalkoxy or C4-Cealkyl.



which Al is phenyl, naphthyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
pyrimdin-2-yl, pyrimdinyl-4-yl, pyrimdin-5-yl, thien-2-yl, thien-3-yl,
t hi azol - Avgl2oosppyuos! -1 -yl , pyrrol -2-yl, pyyrol-3-yl, fwcanss3ooslosssos
furan-3-yl, pyrazol-I-yl, pyrazol-2-yd4 pyrazol -4-yl, pyrazol-5-yl,

i rdi azol - 1-yl, indiazol 2-yl, i1ndiazol-4-yl, indiazol-5-yl, thiazol-2-yl,

t hi azol - 3-yl, i 4-yl, 1,2, 3-thiadi azol -4-yl,
1,2, 3-t hi adi a[gﬁ'j]gﬁ is Cb?é%?"%gfﬁ% tI@%ﬁazol 4-yl, isoxazol-5-yl,

i soxazol - 3- yl[m%]qxﬁzqimébnwow zm&mem’éwd cIRRAAP BN 652A FromY halogen, methyl,
benzopyr an benzopyran- 2-yl, benzopyran 3-y benzopyran-4-yl,

benzo[ d]aélﬂé%@ﬁow yl benzo[d]thi azol - 2- yl, benzol b] t hi ophen- 2-yl ,

AH ch - iazolyl 2 3
di hydr 83@220[@?? ﬂq%%ﬁ%%b%?ﬁﬁt%%ﬁ%%%% B?qa"i%%ef SO g sgfts of
di hydr ol:Emﬂmlde]Q[tb 16]1dNﬂK¢mX3sNR(WmdiObmﬁc$’ﬂhe dﬁﬁmﬁbﬂlsa[ﬂrtﬁf@]mﬂ‘fﬂum iandS- yl ,

1Ht hi e - C|p -4-yl, 1Ht hi eno[ 2, 3-c] pyrazol -5-yl. [0179] Each
of whi ch (3%1 's‘ﬁbé H@ edkwtklhofbelt @nbpdimenis th;émr%wnm‘ﬁéwmnoyn@w@e

f
| sCane i P A P SRR is Y Sl o Xt S iin f pg v
C2- Coal keegbsentC2- C6al kynyl , Cl- C6al koxy, C2-C6all cenyl oxy, Cl1-

C4al koxy Cl- C4a| %f am no(Ci C6) al kyl , mono- and di - (Cl-C6al |l cyl)am no,
nmono- et varie %dal | cyl ) ami noCl1- C4al kyI C2- C6al kanoyl ,

Co- CBal kanoylm%]ﬁlelﬁeah 66BO. pou)é%z%g%%?ﬁg%ﬁ% @9%@%&@@9 39

-nmono- and di- ( CI- Coal kyI) r boxam cycl oa oxam no-
and di - (i€pyragayl, pytijigli bf qmaarmimyl @helm’fat/hyh ismubstltateyllvﬁfmg €12 kihstijuehiso,

e o
- ( CH2) NGB Cl-Cya i, @E@ﬁﬁ'ﬁléélﬁyl' aﬁp@pagﬁawuym& 1, 2, 3, or 4 and R

is chosen from C3- Cscycl oal Crrmonocyclic het erocycl oal kyl, C5-
C10bi cyclicheterocycl oal | cyl, indanyl, tetrahydr onapt hyl, aryl, and

het er oaryl . whi ch. (b n titut ith 0t

subst it uent s%%gggglﬁed@{ﬁqﬁ?n ‘é@ﬁs ?CW}R 3 é}bfgﬁl IB%Y acgﬁptﬁ‘gl’e%'lereof of
Cl- Cal Kydrmufd 171Géadidkoxy, nono- and di - (Cl- C4al kyl )am' no, C -C2hal oal kyl ,
Cl- C2hal oal koxy, and phenyl 5 5

0O X\Y)J\N/U\N/AZ
7 N\ Uf R R,

-/- Risa
R1g
Formula 17

R o s

R20 R21 R1 R2

Formula 18




[ 0180]

hal ogen, hydroxy,

In sonme enbodi nents (a),

(b),

nitro,

and (c) are defined as f

cyano, am no, oxo, Cl1-C2hal oal kyl,
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C6al kyl sul fonyl ,
C2- C4al kenyl ,
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[0198] The variables A;, Ry, and R; in Formulae 17 — 29 carry the definition set forth

for compounds of Formula I and Formula IA. In certain embodiments the variables A;, Ry,

and R, carries the definitions set forth for compounds and salis of Formula 1. In certain



OiRlLo AYNNel\ RILRR Formula2 O OSf Al YNI RI1 RI2 Rl R2
Formula 3OS Ol R12 x0\ A ~X1Y)NJ~-N\\ RI3 R4 11 | R11 Rl R2
Formul a 4w0 2004R4&8095A1 Y NN R11 R1 R2 Fornmula 5 O S A XcYNiN2003/0363bd R12
Rl R2 Fornula 6 WO 2004/ 046095 PCT/ US2003/ 036809 42 O S R13 R14 R12

Al ."I X, YINNDO

embodiments these variables carry the definitions set forth below for compounds of Formulae
17 - 29,

[0199] Thus in Formulae 17 - 29 the variablest, s, Q, X, Y, Ry, Ry, Ryza, Ris, Rao,
R21, Ry, R23, Ros, Ras, Ray, Rag, Roo, and Ry are defined as follows

q is an integer from 1 to 5;

ris 1,2, or3.

sis1,2,o0r3;

[0200] X and Y are absent; and R; and R, are independently hydrogen or methyl, in
other embodiments X is oxygen and Y is -CH,-.

[0201] Ryga is hydrogen, halogen, hydroxy, cyano, amino, C;-C,alkyl, C;-Cjalkoxy,
mono- and di-(C;-Csalkyl)amino, C;~Cshaloalkyl, or C;-Cshaloalkoxy.

[0202] Rys represents O to 3 substituents independently chosen from halogen,
hydroxy, cyano, amino, nitro, C;-Cyalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-
Cohaloalkyl, C;-C;haloalkoxy, and phenyl.

[0203] Ry and Ry; are independently selected from hydrogen and C;-Cjalkyl; or Rag
and Ry are joined to form a C;-Cycycloalkyl group.

[0204] Ry, and Ry3 are independently chosen C;-Cg alkyl groups; each of which is
substituted with 0 to 5 substituents independently chosen from halogen, hydroxy, cyano,
amino, Cy-Cyalkyl, C;-Csalkoxy, mono- and di-(C;-C,alkyl)amino, C,-Czhaloalkyl, and C;-
Cshaloalkoxy. '

[0205] Rasrepresents 0 to 3 substituents independently chosen from halogen,
hydroxy, cyano, amino, nitro, -COOH, -CONHy, -SO,NH;, -SH, C;-Czhaloalkyl, C;-
Cshaloalkoxy, C;-Cealkyl, C,-Cealkenyl, C,-Csalkynyl, Cy-Csalkoxy, C,-Cgalkenyloxy, Ci-
Cialkoxy(Ci-Caalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Cgalkyl)amino, mono- and di-
(C1-CaalkyDaminoCy-Cyalkyl, C,-Cealkanoyl, C,-Csalkanoyloxy, C;-Cgalkoxycarbonyl, -
mono- and di-(C;-Cgalkyl)carboxamide, (Cs-Crcycloalkyl)carboxamide, mono- and di-(C;-
Csalkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Cjalkyl)thio, C;-Cgalkylsulfinyl, and C;-
Cealkylsulfonyl. In certain embodiments Ry represents 0 to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-Cjalkyl, C;-Csalkoxy, mono- and di~(C;-
Cyalkyl)amino, C;-C;haloalkyl, and C;-Cshaloalkoxy.

[0206] Rjs and Ra7 each represent 0 to 3, or in some embodiments 0 to 2 substituents
independently chosen from halogen, hydroxy, cyano, amino, C;-Csalkyl, C;-Csalkoxy, mono-
and di-(C;-Cjalkyl)amino, C;-Czhaloalkyl, and C;-Czhaloalkoxy. In certain embodiments the

invention includes compounds and salts of Formula 24 and Formula 25 in which Rys
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represents a di-(C;-Cealkyl)amino substituent and 0 to 2 additional substituents independently

chosen from halogen, hydroxy, cyano, amino, C;-Caalkyl, C;-Csalkoxy, mono- and di~(C;-
Csalkyl)amino, C;-Cshaloalkyl, and C;-C;haloalkoxy.

[0207] Ryg is phenyl or pyridyl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C;-Csalkyl, C1-Csalkoxy,
mono- and di~(C;-C,alkyl)amino, C;-C;haloalkyl, and C;-Cshaloalkoxy.

[0208] Ryo is hydrogen, methyl or ethyl.

[0209] Rap is a S-membered heteroaryl substituent containing 1 nitrogen atom and 0
or 1 additional heteroatoms chosen from N, O, or S; substituted with 0 to 2 substituents
independently chosen from halogen, C;-C,alkyl, and C;-C,alkoxy.

[0210] Ra; and Rs; are independently chosen from C;-Cealkyl and phenyl; each of
which is substituted with O to 3 substituents independently chosen from halogen, hydroxy,
cyano, amino, nitro, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-C,alkyl)amino, C;-
Cshaloalkyl, and C;-Cshaloalkoxy.

[0211] Gis O, S, SO,, or NRyg; where Ryg is hydrogen or Ryg is C;-Cealkyl, phenyl,
pyridyl, or pyrimidinyl, each of which is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-
Cealkyl)amino, C;-Cshaloalkyl, and C;-Cshaloalkoxy.

[0212] Qis O, S, or NRy6; where Ry is hydrogen or Ryg is C;-Csalkyl, phenyl,
pyridyl, or pyrimidinyl, each of which is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-C,alkyl, C;-Csalkoxy, mono- and di-(C;-
Csalkyl)amino, C;-Czhaloalkyl, and C;-Cyhaloalkoxy.

[0213] The invention includes compounds and salts of Formula 17 — 29 in which A,
carries the definitions set forth for compounds and salts of any of the above formula, e.g. the
definitions of A, set forth for Formulae I, 1A, 1, and which occur in Formulae 2-16. The
variable A; does not appear in Formulae 2-16 as each of these structures has a defined group
in place of A,. For example, Formula 3 has a 4-phenoxy-phenyl group at the A, position.
Thus the invention includes compounds and salts of Formula 17 - 29 in which A, is any of

the groups appearing at the A, position in Formulae 2 - 16.

[0214] The invention include compounds and salts of Formula I, IA, and 1-16 in
which

R11 R1 R Fornmula 8 Rls
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cyano, amino, nitro, C;-Csalkyl, C2-Csalkenyl, C;-Cyalkoxy, mono- and di-(Ci-

CsalkyDamino, C;-Czhaloalkyl, Ci-Cshaloalkoxy, and phenyl. In such compounds X may be

oxygen and Y may be —CHj-, or X and Y may be absent.

Y
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[0215] The invention include compounds and salts of Formula I, IA, and 1-16 in
which

A is 5-membered heteroaryl group selected from furan-2-yl, furan-3-yl, isoxazol-3-
yl, isoxazol-4-yl, thiophen-2-yl, thiophen-3-yl, pyrrol-2-yl, pyrrol-3-yl, and pyrazolyl; each
of which is substituted with 0 to 2 substituents independently chosen from halogen, C;-
Caalkyl, C;-Cqalkoxy, Cy-Crhaloalkyl, and Ci-Czhaloalkoxy, and phenyl and is substituted
with one 5-membered heteroaryl substituent containing one nitrogen atom and 0 or 1
additional heteroatoms chosen from N, O, and S, which 5-membered heteroaryl substituent is
substituted with O to 2 substituents independently chosen from halogen, C;-Cpalkyl, and C;-
Cjalkoxy. In such compounds X may be oxygen and Y may be —~CHj-, or X and Y may be

absent.

[0216] The invention also includes compounds and salts of Formula I, IA, and 1-16 in
which

A is pyridin-2-yl or pyridin-3-yl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C;-Cyalkyl, C;-Csalkoxy,
mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, Cq-Cshaloalkoxy, and phenyl. In such
compounds X may be oxygen and Y may be —CH,-, or X and Y may be absent.

[0217] Additionally the following provisos apply to certain preferred compounds of
Formula I, IA, II, and Formula 1 and the subformulae thereof when V, W, X, and Y are
absent, Z is carbonyl, and R; and R, are both hydrogen:

When A; is 4-chlorophenyl, A; is not 4-phenyloxyphenyl;

When A; is 3,4,5-trimethoxyphenyl, A, is not 4-chlorophenyl;

When A, is 3-methylphenyl, A; is not 4-phenyloxyphenyl;

When A, is 4-methoxyphenyl; A; is not 4-phenyloxyphenyl;

When A, is 2,4-dichlorophenyl; A, is not 4-phenyloxyphenyl;
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R2 (4~-chlorophenyloxy)phenyl;

When A is naphthyl or thienyl; A, is not 4-(4-chlorophenyloxy)phenyl;

When A; is phenyl; A; is not 4-(3,5-di-trifluormethyl-phenyloxy)phenyl;

When A, is 1,5-dimethyl-2-chloro-pyrrol-3-yl, A, is not 4-(4-ntirophenyloxy)-(3,5-
dichlorophenyl)-; and

When A; is 2-halo-phenyl, 2,6-di-halo-phenyl, or 2-methylphenyl; Asis not 4-
phenyloxy-phenyl substituted with O to 5 substituents independently chosen from halogen,
C;-Cyalkyl, methoxy, trifluoromethyl, trifluoromethoxy, and trifluoromethylthio.

[0218] Without wishing to be bound to any particular theory, it is believed that the
anti-HCV activity of compounds of Formula I is due to their inhibit replication of the HCV
replicon. Preferred compounds of Formula I exhibit an ECsg of about 10 micromolar or less,
or more preferably an ECs of about 1 micromolar or less; or an ECsp of about 500 nanomolar
or less in an HCV replicon assay.

[0219] Preferred compounds of Formula I will have certain pharmacological
properties. Such properties include, but are not limited to oral bioavailability, low toxicity,
low serum protein binding and desirable iz vitro and in vivo half-lives.

[0220] The invention includes packaged pharmaceutical formulations. Such
packaged formulations include a pharmaceutical composition containing one or more
compounds or salts of Formula I in a container and instructions for using the composition to
treat a patient suffering from Hepatitis C infection (HCV infection).

PHARMACEUTICAL PREPARATIONS
[0221] Compounds and salts of Formula I 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
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pharmaceutically acceptable salt of Formula I, together with one or more pharmaceutically
acceptable carrier, excipients, adjuvant, diluent, or other ingredient.

[0222] Compounds of general Formula I 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
conventional non-toxic pharmaceutically acceptable carriers, excipients, adjuvants, and
vehicles.

[0223] 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. 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.

[0224] 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 Iubricants, 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;
bioavailability enhancers, such as lauroyl macroglycerides, including GELUCIRE, wetting
agents, such sodium lauryl sulfate; coloring agents; flavoring agents; tableting agents,
stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic saline; and phosphate
buffer solutions.

[0225] 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.

N
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[0226] 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.

[0227] 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 nét limited to, using
cosolvents, such as dimethylsulfoxide (DMSO), using surfactants, such as Tween, or
dissolution in aqueous sodium bicarbonate. Derivatives of the compounds, such as salts of
the compounds or prodrugs of the compounds may also be used in formulating effective
pharmaceutical compositions.

[0228] Upon mixing or addition of the compound(s) of Formula I, the resulting
mixture may be a solution, suspension, emulsion or the like. The form of the resulting
mixture depends upon a number of factors, including the intended mode of administration
and the solubility of the compound in the chosen carrier or vehicle. The effective
concentration sufficient for ameliorating the symptoms of the disease, disorder or condition
treated and may be empirically determined.

[0229] The pharmaceutical compositions containing compounds of general Formula I
maybeina fom} suitable for oral use, for example, as tablets, troches, lozenges, aqueous or
oily suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or syrups
or elixirs. Compositions intended for oral use may be prepared according to any method
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. 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 % of a
compound of invention.

Liguids formulations

[0230] Compounds of the invention can be incorporated into oral liquid preparations
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
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acceptable carriers suitable for preparation of such compositions are well known in the art.
Oral formulations may contain preservatives, flavoring agents, sweetening agents, such as
sucrose or saccharin, taste-masking agents, and coloring agents.

[0232] Typical components of carriers for syrups, elixirs, emulsions and suspensions
include ethanol, glycerol, propylene glycol, polyethylene glycol, liquid sucrose, sorbitol and
water. Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent.
Suspensions

[0233] For a suspension, typical suspending agents include methylcelluloée, 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.

[0234] 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,
lecithin, 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.
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[0237] Dispersible powders and granules suitable for preparation of an aqueous

suspension by the addition of water provide the active ingredient in admixture with a
dispersing 6r wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above.
Tablets and Capsules

[0238] 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.
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be - CH2-beenmextioned dbovey The stebiteinfectable preparation may also be sterile injectable
solution or suspension in a non-toxic parentally acceptable diluent or solvent, for example as
a solution in 1,3-butanediol. Amonfl; the acceptable vehicles and solvents that may be
employed are water, Ringer's solution, and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid are useful in the preparation of injectables.

[0242] Compounds of Formula I may be administered parenterally in a sterile
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

[0243] Compounds of Formula I 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



[ 0215] The invention include conpounds and salts of Formula I, IA and 1-16
~in which Al is 5-nmenbered heteroaryl group selected from furan-2-yl,
furan- 3- Wve 206@4609! - 3- Yyl , isoxazol -4-yl, thiophen-2-ypcerhdtheBhesns-Y!
pyrrol -2-yl, pyrrol-3-yl, and pyrazol yk¢ each of which is substituted with
O to 2 substituents independently chosen from hal ogen, G - C4al kyl,

G - Cdal ﬁiﬂgﬁm% tie2RBlaPRIpekatdnidd Witl GRdtefofMnb 1Y thedBstuR 6 Rdlbase Tk drfig.

substitut with one 5-nenbered heteroaryl substituent containing one

ni t r ogeSuchtroaterals 2 apeoa butietand polysthylrseglyelsons chosen from N, 0, and S,
whi ch 5;ne ed.heteroaryl substituent is substituted with O to 2

substi tﬁogﬁ@%rﬂ%ﬁﬁtg‘)ﬁﬁent |y chosen from hal ogen, C -C2alkyl, and G -

C2al koxy. | n[OQM]{’IC@@xgEMQﬁ‘tB% fiyntive 0xy Be fordithted foRlochkort6pidal, or X and Y
may be absent. 021_9 The invention also includes conpounds and salts of
For mul a2pplication, sweh asfostapiral epnlication tojthe pkinjegd mupoys membyaaes. greh a8 the each
of whicly i | ' . ' | Qsen from
hal ogen; ehi;lolf’ g)%(;&d ‘é@%"'ﬁ% F%gﬂ# hg‘?& %F??%Mﬁséb & &@{é&t@?n {ogﬂ?gﬁé; o%}%& aﬁir:(lﬁ)no-1 and
di - (O - ghatrkspinaaapplivatich - T3pishianiippkitiond of3hb akaahtinventioanshyednyhy form such
conpounds. X may be oxi/?gen and Y may he -CH2-, or X and_Y nmay be absent.
[0217] inebdings Flexpmplee SOIBHORSWFITANE BYiaHEs, S8 101015, BRIKELl6ANSeTE5 or 1 ed

comoun%s%zeggwsasmﬂgg%eé land qkormula 1 and the subfornul ae thereof

when V, are ent, I'S carbonyl, and Ri and R2 are both
hydrogen: \WhE0248] Sich sblativmmuphisnformulbied = 001% 4G9k dsopdmix ypibtond, pH dpbein Al

is 3,4,5-trimet hoxyphenyl IS not. 4-chl orophenyl; \\en A, is

3- met hyPFharih ,apn@prlgtenaalfm%wuaﬁ@ SHicg1 IvERiEn Ty SIS0 be TR h 7R
A2 is n Enﬂ' Ia?ﬂ’ﬂ%%%@ yd : tra\ﬁ@@é}néi 4t8h.2, 4-di chl orophenyl ; A2 is not
4-pheny€oxsyglﬁlghgy ; %%4/%46095 PCT?USZOOS/ 036809 50 When Al is

2- ni t r opheny[0246P Topicalotondpgstiny tontginrgthe activefrempalnd sarcheadpixodyiith 2A2 i s
2?:) hgns{’]%%% gé%qgrnégfeﬁmev&rflelﬁm&w% iﬁ_tfxee %,_s%g}tx Xsl, Tgrh&%ple, 'S‘vzatér,s al&%ols, aloe

vera gel, allantoin, glycerine, vitamin A and E oils, mineral oil, propylene glycol, PPG-2

myristyl propionate, and the like.

[0247] Other materials suitable for use in topical carriers include, for example,
emollients, solvents, humectants, thickeners énd powders. Examples of each of these types of
materials, which can be used singly or as mixtures of one or more materials, are as follows:

[0248] Emollients, such as stearyl alcohol, glyceryl monoricinoleate, glyceryl
monostearate, propane-1,2-diol, butane-1,3-diol, mink oil, cetyl alcohol, iso-propyl
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,
dimethy]l 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



When Al is phenyl or phenyl substituted with O to 3 substituents

i ndependently chosen from hal ogen, nitro, Cl-C4al kyl, and d - C4al koxy; A2
is not 4-+d2omahlseuosphenyl oxy) phenyl; Wien Al is benzof umpefniyds/o0ésoo
benzof uran-2-yl substituted with nmethgd; A2 is not 4-

(4-chl orophenyl oxy) phenyl ; When Al is naphthyl or thienyl; A2 is not

j Eg gt] |2 OB&M@% ﬁlr%%}gﬁw en o'slwgﬂﬁpghen%ﬁhﬁuqaby mo%lﬁed magnesium

1, 5-di Wﬁilﬁmhn&n%hicﬁfé)o Agﬁromiﬁed%ﬂtﬁmﬁ%nﬂe €Yy, rﬁyufa@wﬁﬁmhﬁﬁm)mﬁ&té
; is 2-halo Ehen - hal o- phenyl

dlchloro nyl)-; an

2- et hyliigmdy%ﬂ;caﬁaarbommyllpob’mwm W@W@@Hﬂa@@dﬁxﬂﬁﬂ@e@b@SI
substituents |nerendentIy chosen from hal ogen, ( -C4al kyl, nethoxy,
trlf|LKHQﬁmﬂ#ﬁ¥ trifluoronmethoxy, and trifluoromethylthio. [0218] Wt hout
wi shing to beohaonthd sorapdinaabs ihe dhwntibh aRfyalso Be thpichlB) Adii@tktdrbd@in thee
anti-HCV_ activity of conmpounds of Formula I is due to their inhibjt

repl i catfosn ofiippspane-Enliveneyiistemsnsudbas smet awilemalie viesisleaflargsumilpmellare x hi bi t

an EC50 0 r U EC50 of
about 1 %gsg?éc%h%i ar}lgﬂc;drﬂl éelgag%%@egnﬂ@‘égﬁnosf&nﬁbg%ﬁg%ﬁé{gn% or l ess in
an HCV rgtpisplectipidss saoh as[cBalbSikrdbr stéeeyloméhecsypbosplatidgibhdlaresul a | will have

certain pharnacol ogi cal properties. Such properties include, but are not
limted to oral bioavailability, lowtoxicity, |ow serum protein binding
and desirable in vitro and in vivo half-lives. [0220] The invention

i ncl udes packaged pharnaceutical formulations. Such packaged fornmul ations
i ncl ude a pharnmaceutical conposition containing one or nore conpounds or
salts of Formula | in a container and instructions for using the
conposition to treat a patient suffering fromHepatitis C infection (HCV
i nfection). PHARMACEUTI CAL PREPARATI ONS [ 0221] Conpounds and salts of
Formula | can be adm nistered as the neat chemical, but are preferably
adm ni stered as a pharmaceutical conmposition or formulation. Accordingly,
the invention provides pharmaceutical fornulations, conprising a conpound
or WD 2004/ 046095 PCT/ US2003/ 036809 51




pharmaceutically acceptable salt of Formula |I. together with one or nore
pharmaceutically acceptable carrier, excipients, adjuvant, diluent, or

ot her i ngwedb&inds60950222] Conpounds of general Formul a | pgayue03adegeni st er ed
orally, topically, parenterally, by sshalation or spray, sublingually,
transdermal ly, via buccal adm nistration, rectally, as an ophthalmc

sol ution,,;or .b t her means, in dosage unit fornulations containing

convent i‘gﬂzgff%%’ﬁ’?‘ftfﬁ?lgc pharmaceutical |y acceptable carriers, excipients,

adj uvants, anﬁ).zsc;ﬁbﬂcér_ @§mpb§3&?s]usbﬁl s Githindi $1Rtchile dsiifk P61 the enpjestnd, the
conpositions of the invention may contain a pharmaceutically acceptable
carri er,cosmeuads instusesobiinguab bucesd ndinasel dasags foriis) Such catipassions typically

encapsul ating s ces i,ch.are itable for adm ni.sfration t.o.an

o e GeplgfkoTHE S BRGE B sofhiE Al So8ibid Wi e peeE, ot B PR | o
t oxi ci t ybih@erk eildkeds dcheil) midddrdddlBnd ¢lludsba]l cursdxyaidtioN cbitulbfeamni mal bei ng
treated. The carrier can be inert or it can possess pharmaceuti cal

benef i t shydrewypaemd methylcelbvosee Glidants ojpbricants, swagtenass,icolorauts, ntioridanis amb und
is suffiglen i i.cal quamni of material for
adm ni stﬁ%vﬁ%%lﬁtaggﬁg %Slcg%e%%ﬁs%&g%iaytﬂ%p %o%ﬁn%lg‘%\% [ 0224] Exenpl ary
phar maceut i caj02§1pCompbasitibes foainhatition OypicAlan®s poidkal ifake @ ofaugars,
such as Iictose, gl ycose and, sucrose; starches, such as corn_starch and
potat o STONFHGR, SuspEnsion exemplsionitha can b gdminjeered gy 2 Arepovedsaion i tha foraxgtret hy |
cel lul os cell . Jdehh! ’ ed tragacant h;
mal t; ge a%e?é]%a%l% g?cglé??@ofl% r?%antg(?é'gé’ﬁ(g%ﬂlgllg S gg@ﬁ%mggfcﬁd and nmagnesi um
st ear at erichlokefluoromeihba¢)e; vegetable oils, such as peanut oil, cottonseed
oil, seiig?,oil, olive oil, and corn oil; polyols such as propyl ene glycol,
gl ycer i mieAAElicopporenisinni t ol , and pol yet hyl ene gl ycol : al gini ¢ aci d:
emul sifiers, Gh1 e L NS [ hid ; aur oyl
macr ogl yceri dEevg, 1 c? u@?ﬁ%:s = Ltfélﬂ% ) v(%% {@E%ﬁd&%ﬁg@@gﬁ%@u&gg% gltljryl
sul f at e; activity ehlapcag eThesactivity eolidncer agdrtchpsendbde hiwide sapdsty sf moddcales thater s;
antioxi dants; pr rvatives; rogen-free er; isotonic saline;, and
phosphat #RCHH g’e‘ﬁﬁg‘@PﬁIWP%@enFéﬁ%‘Wrﬁxé‘P%Fsa@ COBWQPM? RSPy
accept abjn@eRh! MRSl R clBYS FHbhvitPelifaRbed fhid@RkinehbidRioatddifoersSidr ches,
cellulose and its derivatives, malt, gelatin, talc,” calciumsulfate,
veget abl abseiption eshancest i ¢ oil's, polyols, alginic acid, phosphate buffer

ni c saline..and ree te Pr?ferred

solutions, e LfiLers, 1sot r ogen- "
carriers for nﬂb%'_%j bhifiackits compostiions 6f the mv n¥10n ay also contain aclidltlona

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
embodiments contain from about 0.1% to about 10% by weight of the composition. Other

embodiments contain from about 0.5% to about 5% by weight of the composition.



parenteral adm nistration include propylene glycol, ethyl oleate,
pyrrolidone, ethanol, and sesane oil. WO 2004/ 046095 PCT/ US2003/ 036809 52
[0226] Owoaemlo4ewsi ve agents may be included in a phar pegaiseosabesoo
conposition, which do not substantiaidy interfere with the activity of the
conpound of the present invention. [0227] Effective concentrations of one
or nore of the invention including pharnmaceutically
accept atg?%lﬁ%?tﬁso?@g#%%g or other derivatives thereof are mxed with a

sui t abl e pharf02$Aullidiabetniihcludesgackqted pharmaRdititad firmubitiong€ h$he. | n

I nstances in which the  conpounds exhibit insufficient solubility, nethods
for sol warkagsd sormudshnms derdudas Phyemacaical commesition FOBEIREONGWBWOTED t hose of
skill i ' , el ades .11 . ' nts,
such as QreRR drpREG FAGE B # b AEE B ipsth BhbRo} Qe Ble WpB B NS

di ssol uttreahan mingliEepisaldoa humebpaitsnbosndiedang Betd yalidruagattmtihfecierypounds,
such as salts of the conpqunds.or pr.odrugs of the conpounds nay al so be

used i n PESRER BHFRQTERISELINIRREIOn Y an ti cal conpositions. [0228] Upon
m xi ng or addpbi 5@&%} r : k-t I Xture
may be a sol lcjtp ?50 ,rlng‘{ljls({)fgﬁes?ogn, e ﬁiﬁ%;}agaﬁfmfrf&t e ‘f’ﬂ’ﬁ%?ﬁd?’ﬁ“é‘ﬁ ?O %lrélrlnﬁﬁcf?&? Iﬁgl

resul ti radpnerinas wristudesp emtithewompositinusney finthef achwiesdditivabluttigmprtdyeipientended
node of adni ni strg_ti n, and,.the solubility of the conmpound in the chosen
carri er 35PPRAORTIRE 9“%%“@?"’? ive concentration sufficient for

amel i or aytkRH3IE: EyilRhaRE of the disease, disorder or condition treated
and may be enpirically determ ned. [0229] The pharmaceutical conpositions
cont ai ni ng cdMpints invenfimdnelhddsonethods of treatiyg wivali infeatibmy;, partionladip FCY or

oral use,.for exanple,. as tablgts., troche | ozenges, aqueous..or .Oi
euspens ivetons; §F AP Aefectiye srBin oo S RHFE FomB s st gt 1
capsul egaatieﬁt SOYEHAS frof a PirhDihfeBtioONR @ffeétivdNendut 814l 86npRindVTForelR IMRY be
prepared according to any nmethod known to the art for the manufacture of

phar macdnay eaan apeyssitficen tareduesidi sponisoes af virad infetipnc dvitemativelyenor nore

agents, e i n | avor | agent s l.ori.ng. agen and
o cser vi TSR R E oo RES ForphdiEl Bl B aR dEPh B o BB
pal at ablreduderepahahmt@TSiruOolirilAhtibbdiéd dudsctaNeingd pathatyestedorlbodilg R of a

conmpound of the ) L
[0257] Methods of treatment include administering an amount of a compound of

-

Formula I sufficient to reduce or relieve the jaundice, fatigue, dark urine, abdominal pain,
loss of appetite, and nausea associated with HCV infection.

[0258] The invention also pertains to methods of treating viral infections, other than
HCYV infections, including Herpes simplex (HSV) infections, Hepatitis B infections,
retroviral infections including HIV-AIDS, Cytomegalovirus (CMV) infections, measles,
mumps, Lassa fever, Influenza A and B infections, and Picorna virus infections.

[0259] Compounds of Formula I 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.

[0260] Methods of treatment encompassed by the invention include administering to a
patient infected with a virus or at risk for viral infection an effective amount of compound of
Formula I as the sole active and administering a compound of Formula I 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 more



I nvention and usually at |east about 5% (weight % of a conpound of the
present invention. Sone enbodi nents contain from about 25%to about 50% or
from 5% twoibof4eé95a conpound of invention. Liquids forputed2oesnsego9230]
Conpounds of the invention can be incerporated into oral |iquid

preparations  such as_agqueous or oily suspensions, solutions, enulsions,
syr ups, SrpoIndsof Hormuly I egather with cpspewnds effeetiveragatnst RY, daniudingibuigot hese

: A )2 onst.itut i on,w t.h water or
ooy CRRIERO U RIERESH, Hle Stefelhyftadt Rive Bin, iR bietiot Ao,
2004/ Odﬁw&rmM&MQ&ﬁBﬁ%on@%ml Ilﬁiﬁﬂ\d@@fl‘/h Alanmlrblalzlmﬂmw .|' es, S;Jch as
[ . g., it / , t cel l ul ose, glucose/sugar,
sy o ger a A0 yisfiols b Fopment 1nd Geee piav ooy sisoHps ude AbisgeEIag A unt
st ear at &rgfle abht Y AbABERR SRS Frobahsywit B b I Mh AR GhelcE nfbir
ol eat e, 1a), I C , |%h can

l ecithin, sorbitan non or aca non- agueous 've _
i ncl udeandivirkl agepisitsat (®a gucleosidenamatbgne) inclidimgbubnaitladiteboVidirabink, silyl

t : I I I | . al coho) and preservatjves (e.g.,
Co o o AR, P eh SR L Sl oA BT ERSLuat L icor (e
adm ni sBRLEE FIARPIAL, Wm,'(ﬁfmé,'w{aﬁ@] Bbia9Rdine S gﬁﬂﬁde- .
suspensi ons, powders, granules, elixirs, tinctures, syrups, and the |ike.
The phaanstasaayerssiranscripieseiphibibioss wish pé AZT @idcavabine),fddi (Pidepsosit), ddCof such

conposi tj_ons, -are lL, kn Lathe art. Oral formyl atjons may contain
pr (TS) er v(tg{al%\rl} 21%1,1’13)', f}% (gﬁaﬂﬁ‘%ﬁm@e E?Q&E%@P&?I Hy? Byt glj%e°§?fLW1t§§ V"g‘é eF giskor
saccharfonvirdlaffeeticlski ng agents, and col oring agents. [0232] Typi cal
conponents of carriers for syrups, elixirs, enulsions and suspensi ons

i ncl ude et hd9862] Meethods of treqéﬁ@pgnr@nﬁsegsqém}r;nﬁpulfmhmﬂg@u? gin;eiln'rsrexiélgiaq?ih d
| S eljxir e rmul ated wi

sveet orf 15 a0 B PpolB S ro e PReler b iy el abiputr SHE BT BAEol o

sucr os eantiSitalagents ket dd 4 B6S-niE¥osilS aldpib ahtivircal S6MBb&EST) includHS BE L ONS

[ 0233] .For suspensi on, typical suspending agents include nethylcellul ose,
sodi um hfeﬁﬁ’fﬁ@%@@tﬁwe&mm, Ralengg(T a\qu;ag,s;\%?cqnaag avd pratease thhslittirsim

al gi natg,; ' E ol - i It hi nd. pol.yser bat e 80; and
Cypi cal Tor e B RpatE RhioBair 38R0 A AT b e AR B AR BR LS o
risk for viral infection.
[0263] Methods of treatment also include inhibiting HCV replication iz vivo, in a

patient infected with HCV, by administering a sufficient concentration of a compound of

Formula I to inhibit HCV replicon replication in vitro. By "sufficient concentration” of a
compound administered to the patient is meant the concentration of the compound available
in the patient's system to combat the infection. Such a concentration by be ascertained
experimentally, for example by assaying blood concentration of the compound, or
theoretically, by calculating bioavailability.

[0264] Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram
of body weight per day are useful in the treatment of the above- indicated conditions (about
0.5 mg to about 7 g per patient per day). The amount of active ingredient that may be
combined with the carrier materials to produce a single dosage form will vary depending
upon the host treated and the particular mode of administration. Dosage unit forms will
generally contain between from about 1 mg to about 500 mg of an active ingredient.

[0265] Frequency of dosage may also vary depending on the compound used and the
particular disease treated. However, for treatment of most infectious disorders, a dosage
regimen of 4 times daily or less is preferred and a dosage regimen of 1 or 2 times daily is

particularly preferred.



[ 0234] Aqueous suspensions contain the active material (s) in adm xture with
exci pients suitable for the manufacture of aqueous suspensions. Such

exci pi entwoaow/04609spendi ng agents, for exanpl e sodi um PCT/US2003/036809

car boxymet hyl cel | ul ose, nethyl cel |l ul oee, hydropropyl net hyl cel | ul ose,

sodi um al gi nate, polyvinyl pyrrolidone, gumtragacanth and gum acaci a;

di spersing O[St itiwifl lRAERERtodMRNoWE/eR A leificCrosd levbNr Bpsatsilide. for
exanple, lecithin, or condensation products of an alk | ene oxide with
fatty apatitmt wilbdepsnd npodrea vphetyoffatonslinnhuling hanativtly ofthe spatéficseomnstind
products of ethylene, oxide.ywth |o ain .all.phati ¢ al.cohol s or. exanpl e
hept ad eﬁ@B{‘W Wﬁ’ %%%E%iyaﬁ’&gm’ &en%rﬁﬂge@ﬁgﬁe?‘oﬁgtp iﬂ‘g—l&l.?é g@nﬁpsﬁc&%“oggeeofo xi de

Wit h papdrhlist@ibe9d 8k iof eecrbionl drad EomBiahtth MAdhdsdverityl &l thépaticisar

pol yoxyet hyl ene sorbitol substitute, or condensation products of ethylene
oxi de wiliseaspandérgoingdharapys derived fromfatty acids and hexitol anhydrides,
for exanpl e pol yethyl ene sorbitan substitute. The agueous suspensi ons nay
al so contain one or nore preservatives, for exanple ethyl, or n- propyl

p- hydr ogyhemzsaadeCoMed2@et/ 046095 PCT/ US2003/ 036809 54 [0235] G ly

suspensi ons n%ybe formul at ed by suspendiq? the active ingredients in a
veget abl e oi [026bAnd{usipationed s preparptionyed apapepnds efdhe pessentinvsationiSonut

oil, or _j Iner: j | gyl Aaftfun. T I : i ons may
containggg?%?gﬁ@ﬁfﬁ%“%égﬁ?ﬁgﬁgﬁgzygﬁ%pgan%QQQ%QQg*ﬁ%@§1§%¢é¥?.nE@@écety|

al cohol stafinpahsetislg negdrt varisdahd additibes stepetmploytditogirodice cangboud avor i ng
agents nmay be added to provi de pal atable oral preparations. These

conposi enerapassegdypyiBe preseipetieY- t he addition of an anti-oxidant such as
ascorbic acid. Emulsions [0236] Pharmaceutical conpositions of the

invention may also be in the formof oil- in-water enulsions. The oily
phase m@dXAMPAESegetable oil, for exanple olive oil or peanut oil, or a
mneral oil, for exanple liquid paraffin or m xtures of these. Suitable

emul si f PCHEMESigent s may be natural | y-occurring gums, for exanpl e gum acaci a
or gumtragacanth, naturally-occurring phosphatides, for exanple soy bean,

| ecithin, and esters or partial esters derived fromfatty acids and
hexitol, anhydrides, for exanple sorbitan nonol eate, and condensation
products of the said partial esters with ethylene oxide, for exanple

pol yoxyet hyl ene sorbitan nonol eat e.



Di spersi bl e powders [0237] Dispersible powders and granul es suitable for
preparation of an aqueous suspension by the addition of water provide the
active i ngoedismaéoosn adm xture with a dispersing or wetplgm@g203886809
suspendi ng agent and one or nore preservatives. Suitable dispersing or
wetting agents and suspendi ng agents are exenplified by those already
ment i oned above. ql. ,ﬁ% and Capsul es [0238] Tablets typically conprise
conventional pharmaceutically conpatible adjuvants as inert diluents, such
as cal cium carbonate, sodium carbonate, mannitol, |actose and cellul ose;
bi nders such as sparch, gelatin and sucrose; disinti¢grants such as starch
alginic acid and|lcroscarnel ose; lubricants sych as|jmagnesi um st ear at e,
stearic acieXand c. @didants such as sili 70 ggﬁQcan be used to

i nprove row charact@ristics of the powder 'nixture. ['dring agents, such
as the FDRC dyes, can be added for appearance. Sweetengrs and flavoring
agents, such asjaspartane, saccharin, nenthol, pepgermnt, and fruit
flavors, are usefiNcsadjuvants for chewabl e tabletg. Capsul es (including
time rel ease and sustained release fornulations) tlypically conprise one or
nore solid dilu¥nt@ disclosed above. The selection of gaﬁéégr conponent s
of ten depends on sgcondary considerations |ike tastle, cost, ~and shelf
stability. W80 46095 PCT/ US2003/ 036809 55 [0339] Such cogp@§i§Apns
may al so B¢ coa¥ed bPN&bnventional nethods, typicallly w tisg"or W

ti me- dependent goatings, such that the subject conmpound is released in the
gastroint@stinall tract in the vicinity of the desired topical apglication
or at various tiHQ§ o?VQNPéhd t he desired action. |Such dosage forns
typically include, are not 3inited to, one or |nore of cellul ose

acet ate pht hal atfe, pol yvi nyl acetate phthal ate, hydwoxypropyl

nmet hyl cel | ul ose phthal ate, ethyl cellul ose, Eudragit coatings, waxes and
shellac. [0240] Fornul ations for oral use may al so be presented as hard
gelatin capsules(D wherein the active ingredient isomxed with an inert
solid diluent, fpr eXanple, calcium carbonate, callciunjphosphate or

kaol in, or &g thL at LN capsyl es mhereirkL*ﬁhgﬂﬂ#hi?guhﬂgféQWeﬁP is m xed

with wat & or Yan off magizl umWfor exanple pednut oil, Ry quil paraffin or

4 7

O S
A1/X\Y)J\N/U\N/V\W,A2
Ri R

General Formula |, wherein Z is carbonyl

[0268] 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 (R2 = H) or secondary amine 3 gives the acylthiourea 4. Further alkylation, when
desirable, may be catried out on 4 to provide compounds of general Formula I. In this scheme,
the Z group of Formula I is represented by a carbonyl. Alternatively, compounds of general
Formula 1 may be prepared by treatment of a primary (R1=H) or secondary amide 5 with base

followed by reaction of the resulting anion with an appropriately substituted isothiocyanate 6 to



olive oil. Injectable and Parenteral formul ations [0241] Pharmaceuti cal
conpositions maybe in the formof a sterile injectable aqueous or

ol eagi nousowEEe®EON. Thi s suspensi on may be formnul at ecbcages206b/03¢80b 0 t he
known art using those suitable disperging or wetting agents and suspendi ng
agents that have been nentioned above. The sterile injectable preparation
may al s rl Rl a L: S i i A0 - 1.0X]

par ent alFs) o Yoy BpioligRh! e bR WhesPUSRENS) Sy R GrBENOheHl Tty

1, 3- but nexddotompyumndgof Fenerat Papundblle vehi cl es and sol vents that may be
enpl oyed are water, Ringer's solution, and isotonic sodiumchloride

sol ution. |n [aged]t TAE reactibR ftd lferm fthe8€ld Vhlotidrie gemty@n thieRal duy ieARopxat as
a sol vent ,or suspendi ng medi um For this purpose any bland fixed oil,
maybe ermyiighlssolvsaisiaitity casenarn dnert oiganis-sobieniyititydoatdt ¢bangel yndey theireaction

fatty aci.0s::: ' ' e f I n th reparat.i

I nj ect ag%ogél.h%t%gg%? © %%%%B%g%%@e%tgﬁr% g“ll CIh %§1e§1g? §§}%{ r?lrstf“‘ %?he}@} OpfglFagX% eFal | y
in a staettiaey rrtylummeBarientenl hsaloptodldmbirbond NGl e Sass uldidhlaogethane,
injections, intravenous, _intramuscular, intrathecal injection qor infusion
t echni quBshlotmethangg etrgelarmmathansy 1 2ndichipracthape t’é‘ﬁhllot‘?ﬂﬁ‘lkﬁé‘ﬁst terecdorogthane. can
ei t her 0 b LNt ' V; diuyant s
such as %?%gg@ﬁgﬁéeigt ee'g) i 3}31?@8%0\58 rh%/dé%ti eso\ég}rygﬁ%)%}l?he'r%lg nlgé}%g%?@ %:%%’h tﬁ_gdgﬂé{

di ssol vdetxame, hogtane leiyclbhexana oe atinaal ¢ii frastidneynipamethixns, dr asctohintile! Tk ialso t he
carrier copprises at |east g]gut ?0% by wei ght of the total conposition.
Supposi RASFIRLS to eEploy mEspEss 0hIssoIolediSul a | nay al so be adninistered in

t he form of su%)]osi tories for rectal adm nistration of the drug. These

conposi ti ons [82F0IReasten Hidhe wpid ghleride wite aamegivmtay potassivna ihiecypsate is
irritating . exci.nis hat._ i i . i t ; 046095
b UspdRaPBEERRHEN b il sclut B WicR mOR LA nlETREISTS thEfrlly SR 4

t her ef orseniedakes, Watd?enasebé uddddtorintremeasolubalitgly The peficathgowifevaidl ided magocoa
butter and pol yethyl ene gl ycols. Topical formlations [0244] Conpounds of
the i nvefly BRONRAP nﬁécenbmﬁ Rerecnts With P8 ca(V/v) typispil Being m9st piefriedn, such as

for topical application to the skin and nmicous nenbranes, such as in the
[%271] Other alkali thiocyanates may be employed. For example lithium thiocyanate

has increased solubility in tetrahydrofuran and therefore may allow the 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-(NAPHTHALENE-Z-CARBONYL)-THIOU}{EIDO]-BENZOIC

ACID BUTYL ESTER (Compound 1)

0 COOBu

0O s
OO c D NH,,SCN/Aceto:le .)\N /U\N /©/
ii) comu OO Ho A
AT

[0272] 2-Naphthoyl chloride (190 mg, 1 mmol) is added to a solution of ammonium

thiocyanate (200 mg, about 3 mmol) in acetone (5 ml) and stirred at room temperature for 1
hour. Butyl 4-aminobenzoate (180 mg, 0.93 mmol) is added to the reaction mixture. Stirring
is continued overnight at room temperature. The solid, which forms is filtered and washed
with water (2 x 5 ml) followed by acetone/hexane (3:1) (2 x 10 ml) and dried.

[0273] The product (140 mg) is characterized by NMR (Bruker, 300 MHz) and MS.
NMR (1H, CDCI3): 0.99 (t, J = 7.5 Hz, 3H, CH3CH2CH2CH20), 1.49 (m, J = 7.5 Hz, 2H,



eye, in the formof gels, creans, and |lotions and for application to the
eye or for intracisternal or intraspinal application. Topical conpositions
of the prweendsdssosgnti on nmay be in any form includi ng, PoaruLs@nnsses
solutions, creans, ointnents, gels, |lefions, mlks, cleansers,

noi sturi zers, sprays, skin patches, and the |ike. [0245] Such sol utions

apor opr + GRaCEar et d e g 1ReH ab RRRCHAR 20N A i i

transder gRECROUHRICHI®Y, Y5 @8, m,tN@;ﬂﬁl%gj, med2 @Rt NAdhehA), 7T95P{d0 al, I = 8.4

conpositions containing the active cormpound can be adm™xed w h a vari ety
of car riBrHalNephthyD, §@0(di 2R wh=i8¢ Hak 843 (d, $Hch=ds2 Hzdr9.2% tapHe NH)al 2P,

al cohol s a qgel I i I e i in A and E oils,

m ner al @i ?I!,Iﬁgﬁbé\gseﬁ%cﬁ?vab4@i£’@‘%dw¢’y€l408&6%?g1nat e, and the |ike.
[0247] OQther materials suitable for use in topical carriers include, for
exanple, enollients, solvents, hunmectants, thickeners and powders.

Exanpl es as_ % 4 M ¥ baxgl y or
g L P e SRR R T
such as sto&UTYL asTRRH(@lomppuyd @) yl nonori ci nol eate, glyceryl nonostearate,
propane- 1, 2-diol, butane-1,3-diol, mnk oil, cetyl alcohol, iso-propyl

i sostearate, stearic acid, iso-butyl palmtate, jjsocetyl stearate, ol eyl

al cohol, isopropyl laurate, hexyl OI auy at g € oct adecan- 2- ol ,

i socetyl alcohol, cetyl palm tgt\&{u\di ' al ysi | oxane, di-n-butyl
sebacate, iso-propyl nmypAst §¢C. L80>Qr Rad M tate, iso- propyl stearate,
butyl stearate, polyeth ¢l gl ycol , Meriket hyl ene glycol, lanolin, sesane
oil, coconut oil, arachks oil, castor oil, acetylated |lanolin alcohols,
petrol eum mneral oil r}yri state, isostearic acid, palm¢gic acid,

but vl .
i sopropyl i ni$2d4t EBHDKJGQ,«igmM At @N sejution) i ThE it added to g selfion phpiiegoxyn
nyri styl \imLd - Or .l anh, -aS 0 ut I SO A
Y et hyl NatRaFheb e 08P hEThS npliy, A°TRECPAGLP] RRE s SRR Wit
al cohol , isoideyhentebenebito (1 emgj 8.6-nunol) anadded tmshOportioh ané theydesuitanyinyxiote
nonoet hy] et her, diethylene glycol | obutyl ether., diethy] ene gl ycol
monoet hy# S@%’ﬁgf’,"e@i m‘P °§{ﬁ%6ﬂ’6ﬂrﬁés,ng rﬁ%ﬂ%‘}ﬁ F BrrmPR ef‘&flfeélppﬁ Gt an;
humect ang: e R ' j " i 15 .
car boxyl gltﬁ g% aﬁ%’ﬁ%@'ﬁ%‘% C{F Fg%ﬁel% ﬁﬁ?ﬁ%’? g %ﬁ?ﬁ%?ﬁl@l}&%ﬁ%% (glgfaétlﬁi%r(\i ;5‘S aany o? Hgvgv%ler S,
such as (ahg). talc, fullers earth, kaolin, starch, guns, colloidal

silicon dioxide, sodium polyacrylate, tetra al kyl W 2004/ 046095
PCT/ US2003/ 03@B09] NMR (1H, CDCI3): 1.05 (t, J = 7 hz, 3H), 1.5 (m, 2H), 1.75 (m, 2H), 3.78 (s,

3H, NMe), 4.35 (t, J = 7 Hz, 2H), 4.96 (s, 2H), 7.0-8.05 m, 9H), 13.2 (bs, 1H).

EXAMPLE 3. ALTERNATE SYNTHESIS OF ARYL THIOUREAS, SYNTHESIS OF 1-(2-(4-
CYCLOPROPYLPHENOXY)ACETYL)-3-((THIOPHEN-2-YL)METHYL)THIOUREA (Compound 3)



57 amoni um snectites, trial kyl aryl anmmonium snectites, chemcally
nodi fi ed nmagnesium alumniumsilicate, organically nodified

nont nor i IWORdG44el9ny, hydrated alum niumsilicate, funpdTRIS2003036809

car boxyvi nyl polynmer, sodi um carboxyned hyl cellul ose, and ethyl ene gl ycol
nonost earate. [0249] The conpounds of the invention may al so be topically
adm nistered in the formof |iposone delivery gystgns, such as snal

uni | anel | ar vesi cges, large unilanellar vesicl nd multilanell ar

vesi cl es. LIpOSOﬂEQ can be forned froma varlyrs\a lesphol i pi ds, such as
chol esterol, dt¥aryNHni ne or_phosphatidyl chokf nes” WD2004/ 046095
PCT/U82003/036809 é&E::éher f ocicul@dcions [ 0250] Ot her gonpositions useful
for attaining system ¢ deglivery of the subject conpouné ncl ude
subl i ngual , buccal ani~asal dosage fornms. Such conpgsitions typically
conprise one or nore of soluble filler substances sugh as sucrose, sorbitol
and mannitol, and binders such as acacia, mcraggrystialline cellul ose,

car boxymet hyl cellul ose, and hydroxypropyl ne el{l ul ose. didants,

| ubricants, sweeteners, colorants, antioxidant flavoring agents

di scl osed above may al so be included. [0251] Conpositlions for inhalation
typically can be provided in the formof a sol yki on,| suspension or

enul sion that can be adnmi nistered as a dry po or {in the formof an
aerosol using a conventional propellant (e.g., dichlagrodifluoronmethane or
trichlorofluoronethane). Additional conponents [0252] The conpositions of
the present invention may al so optionally conprise an activity enhancer.
The activity enhancer can be chosen froma wi de variaeyy of nol ecul es that
function in different ways to enhance anti m crobi al ngL§ of conpounds of
the present invention. Particular classes of activfty ¥nh ers include
skin penetration enhancers and absorption enhancers. [0253%_Pharmaceuti cal

conpositions of the invention may al so cont ai i tional agents
can be chosen froma w de variety of nol ecul es ich can fu Yon in
di fferent

[0276] Aryl thioureas of Formula I may also be prepared by the reaction of aryl
alkoxide ion with the product of the reaction of a haloacid chloride with the desired amine to
form the desired aryl thiourea. Various acid halide derivatives can be employed for this
purpose, such as chloroacetyl chloride, 3-chloropropionyl chloride, 3-bromopropionyl
chloride, 2-bromopropionyl chloride, 4-bromobutyryl chloride, 3-bromobutyryl chloride, 2-
bromobutyryl chloride, and so forth. Other than halides, other leaving groups can be
prepared, typically from a hydroxyacid or protected hydroxyacid. Examples of such groups
include the methanesulfonate (mesylate), trifluoromethanesulfonate (triflate), as well as the

less reactive p-toluenesulfonate (tosylate) and the p-bromobenzenesulfonate hydroxyacids.

[0277] In such a reaction, the aryl alkoxide may be arylalkyl or heterocyclic, provided
that the alkoxide ion of the heterocycle is sufficiently stable to effect the reaction. On the
benzene ring of the aryl alkoxide, many substituents stabilize the alkoxide, and are desirable,

such as the m-nitro, m~CF3, and p-halo.



ways to enhance the antim crobial or therapeutic effects of a conpound of
the present invention. These optional other active agents, when present,
are typi agblyosmapdesyed in the conpositions of the invempigrakedsdsdoeVel
rangi ng from about 0.01%to about 15%gsSonme enbodi nents contain from about
0.1 %to about 10% by weight of the conposition. Qther enbodinents contain

fromab of the conposition. WO 2004/ 046095
PCT/ USZggé}\%E%goé%Dgg&H&%age or mJI ations [0254] The invention includes
packaged phaf0anss tthedallovwiag ruinpbindisare Priphredyakegrehdde desdribed dnExamsleside a

phar ITB.C?UtI cal corrpos%]:lc()g cont ai ning one,or nore conpounds or salts of
For mul al4 2ia9ds. c dhees Fatedattherfst Wik TeeosBizeovhare rengenth &0E SREFBIONGOBAitioRs

treat ag, @vi&étﬁe@ Buiit ffering froma m croorgani sm
i nfecti oﬁ?‘i]%érﬁbglﬁ%ég% a mcr o%gganl sr(r)llf:a%f%lgéﬂo% in an animal. [0255] In
all of :H}g%ﬂﬂegoi ng the conpounds of the invention can be adm ni stered

al one o xtures, and the corrp05| tions may furt her i ncI ude addi ti onal

drugs ~1 o faor. fJnn l ] H THONS - O
JI \.,/\ V| |Jr bITITT u.r uﬁl U I l UI.T < LI | o vol:l. l“wll NVI_IIIW\.J A

TREATMENTR 0256] The i nve Pncl udes met hod$ of treaty ¥ viral
i nf ect iLadk particularly HCV infections, by a nistering an effectlve

anount |éf ohe or nore conpounds of rrrul a |t o| 44aiMethyl-3(2-peolytaxyf rlom a

viral infection. An effective agpx o acatylpthiGureidol-henzoiaray| be an
amount |{sufficient to rf | rrpt(9ns of Vi1 atidibafyestton. Al ternatively
an effective agox wpd of Fornula | may be an anmpunt suffficient
to significal ] ¢4 anount of virus of viral antibodies detjectable
in a patientSsg#rssues or bodily fluids. [0257] Methods of treatnent
i ncl udé adninistering an armount of a conpound bf  Formula | sufficient to
reduce or r<=| ieve the jaundice, fati gue, dar k lPI‘i ne, abdom nal pai n,| |oss

Lnal—n1

of appeta Le andTaused assocT at ed vy thHEVTT T rwentl on
al so pegrjt ains to nethods of treat| ng VI r al |nf g'L[g Mémyi‘? :]bch%ﬁ?xﬁ; HCV
i nfectilons, |including I-@rp x 3?ﬁ RSP P B

i nfectijons, | JetLovipo aI i ncI udi ng HI @913 ’legg omegal ovi rus
(CW) ilnf ecti of measl esN lﬁ}urrps Lassa fever| Influenza A and B
i nfectifons, | an8 corna V|rus i nfections.

6 o A [3-(2p-tolyloxy-acetyD)-
0 S NN thioureido]-benzoic acid
)]\ butyl ester

7 0 4-{3-[2-(4-Fluoro-phenoxy)-

A~~~ | acetyl]-thioureido}-benzoic
O .
acid butyl ester

8 4-{3[2-(4-Methoxy-

phenoxy)-acetyl]-thioureido}-
O\)]\ )J\ benzoic acid butyl ester

9 F 1-(4-Fluoro-phenyl)-3-(2-
\/[L phenoxy-acetyl)-thiourea
N
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1-(2-Acetyl-phenyl)-3-(2-
phenoxy-acetyl)-thiourea

21

1-(6-Fluoro-naphthalen-2-yl)-
3-(2-phenoxy-acetyl)-
thiourea

22

1-Benzothiazol-6-yl-3-(2-
phenoxy-acetyl)-thiourea

23

1-(2-Phenoxy-acetyl)-3-
quinolin-3-yl-thiourea




SCHEMES WO 2004/ 046095 PCT/ US2003/ 036809 62 Schene | o X 11-1 x~ AY NHR
Al YA 11 5 MNCSOL1l base Al /-XYNCS 2 SCN"V. WA2 26 RHN' W
A2 3 S @W&204/0d609s ~ ~ "IV-, A2 Al iXY), N-N, V-, WAZ pciyustdosodespsi ) R W
RLH2 47 OSA ~x~Y)~ N~ N-V-1 A2 RlL R General Formula I,
wherein Z is car bonyl [0268] A general met hod of preparing the conpounds of

‘t he present—tnventton—+s w1 Scheme—t—anpg—furtheryg [LLustrated] by the
fol | ow ggfpsynt hetic exanpl ég‘l%is shown, an acifd chl orig (or brom de) is
react ed W |

appropfiate primry ( =3H econdary ami phahego Y)oestyl cyl t hijour ea
4. Further |afl ' cyanophenyl)thiourea

itlh a netal or amnpum—t—hwaaafﬁe apptopriate—sotyent to
provi de24 hel correspondi ng acyﬁbbf yanate 2 1‘@5@?%31%4% wth an
a

H
Ci
25 OH 0 S 1-(2-Hydroxy-benzoyl)-3-(3-
i oL /Q\ phenoxy-phenyl)-thiourea
N N O
H H
26 o S /@\ /@ 1-(Benzofuran-2-carbonyl)-3-
3-phenoxy-phenyl)-thiourea
o I A 5 (3-phenoxy-pheny)
] H H
27 o S /@\ 1-(Benzofuran-2-carbonyl)-3-
3-benzyloxy-phenyl)-
o A AN 5 (3-benzyloxy-phenyl)
| H H thiourea
28 o S 1-(Benzo[blthiophene-2-
S J\ carbonyl)-3-(3-benzyloxy-
] N N O/\© phenyD)-thiourea
29 O S 1-(3-Benzyloxy-phenyl)-3-(5-

fluoro-1H-indole-2-

P
" I N B O/D carbonyl)-thiourea
o 8 0o 1-(5-Fluoro-benzofuran-2-
O /"\ /©/ \© carbonyl)-3-(4-phenoxy-

l u ﬁ phenyl)-thiourea

30

31 s s 0 1-(5-Fluoro-benzofuran-2-
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the resulting anion wth an appropriately substituted isot hi ocyanate 6 to

WO 2004+046095-RPCH-US2003/-036809—63—provi-de—the—acy t..i\ . t her
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1-(3-Benzyloxy-phenyl)-3-
(quinoline-2-carbonyl)-
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[0279] Additional compounds of the invention are disclosed in TABLE I

TABLE Il includes analytical data for a number of compounds. Retention time (tR) is

measured in a gradient of 30-100%B in 3.00 minutes where Buffer A was 0.1%

trifluoroacetic acid in water and buffer B was 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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the desired amne to formthe desireg aryl thiourea. Various acid halide
derivatives can be enployed for this purpose, such as chl oroacetyl
chl oride, 3-chloropropionyl chloride, 3-bronopropionyl chloride,
2- br onopr opi onyl chloride, 4-bronmobutyryl chloride, 3-bronmobutyryl
chloride, 2- brompbutyryl chloride, and so forth. Qher than halides, other
| eavi ng groups can be prepared, typically froma hydroxyacid or protected
hydr oxyaci d. Exanpl es of such groups include the nethanesul fonate
(rmesyl ate),[trifTuorongthanesultonati g (triflate), |[as well as the TesS$
reacti ve p-ft ol uenesul fpnate (tosylatg¢) and the p-Bronobenzenesul f onat ¢
hydroxyaci ds. [0277] Ip such a reactijon, the aryl |al koxi de may be arylal kyl
or hetefaogyclic, provifged that the 4l koxide ion af the heterocycle i$
sufficienglly stable tojeffect the reaction. On the benzene ring of the
aryl al kogiljde, many substituents stabilize the al koxide, and are desiable,
such as\%ge mnitro, nm CF3, and p-haljo. WO 2004/ 046095 PCT/ US2003/ 036809
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O~ANANH1 36 O4-[3-(2-(Phenylsulfanyl)- 0 s acetyl)-thioureido]-benzoic
acid butyl ester HH 37 O\ 1-Benzo[1, 3]dioxol-5-yl-3- 0
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EXAMPLES. ASSAY FOR IDENTIFYING COMPOUNDS WHICH INHIBIT HCV REPLICATION

[0280] The compounds claimed herein were tested for the ability to inhibit viral
replication of the Hepatitis C replicon in cultured cells in which the HCV replicon construct has
been incorporated. The HCV replicon system was described by Bartenschlager, et. al (Science,
285, pp. 110-113 (1999)). The replicon system is predictive of in vivo anti-HCV activity;

compounds that are active in humans uniformly evidence activity in the replicon assay.

[0281] 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. A schematic view of this assay is provided in

Figure 1.

[0282] 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

[0283] 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.

[0284] The HCV replicon contains, 5'-3', the HCV-IRES, the mneomycin

phosphotransferase (neo) gene, the IRES of encephalomyocarditis virus, which directs
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for testi : un far e abilit o inhihit viral replication_of the
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[ 0283] The FH’&/ enone consj sts of a single ORF that encodes a am no
acid pdmyy rFrentaEyeRr(10Q nyicragey/ngl)), Ph aveB tissicomlivye plates (flat hotdm), O6
regi on thl I i t i.te (IRES)..and at the 3
< de. by "RRPIEEE U5 boRGmA: ghig Bk ThBABARISH' b pSle.foraD) pRlon Sreen
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| ocat ed ' sehd of the ORF. The non-structural proteins,
desi gnataggg%{gﬂé%ﬁgenﬁgg@%npri se the renmainder of the ORF. [0284] The HCV

replicon CO”E@S[)}SH& _r:e)’élicoglbc%n@;%{ﬁgl I?}EI?S sglgpeortn%(i)gr;xy Cliex?els of viral RNA replicon
replication when their density is suitable. Over-confluency will cause 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:

[0288] 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, putinto 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.

[0289] 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 °C in a 5%
CO; incubator.



phosphot ransf erase (neo) gene, the |IRES of encephal onyocarditis virus,

whi ch directs WO 2004/ 046095 PCTI US2003/ 036809 151 API-0002 translation
of HCV sa0end#édeleS3 t o NS5B, and the 3'-NTR The sequemrca/uskousivessonV
replicon has been deposited in GenBaniS2( Accessi on no. A3242652). [0285] The
replicon is transfected into Huh-7 cells using standard nethods such as
el ect r gpapapz on. 5B. Cel |l Mai ntenance [02861 The equi pnent and material s
include, but are not limted to, Huh-7 HCV replicon- containing cells,

mai nt enance nedi a (DMEM (Dul becco's nodified Eagle madl a) suppl enent e%
with 10% FBE)290] gelis mm&émlnedmnéers%emqrasconwmwma% A hoRTSfer SEFORERH

uni ts/m St pept oy / a5 ob-70%,
Genet i & f&'fgi%g scr en| ng&%aﬁénaﬁé%gﬁf@ﬁ)% %nentegg&vr\lng%tﬁ}r cl%g}fg%ls o%

L- gl ut aghient amtheadn aft ssksndhioald atabinandepraid epenty oi the well( 100 wunits/m ) and
streptomycin (100 mcrograns/m)), 96 well tissue culture plates (flat

bot t omsc. Q*@eanﬂgitlofm(}%ﬁﬁah(:&h&ﬁﬁd1mﬁgbellsxdhm®esﬂﬂoutppmnd I nterferon al pha for
posi tive contro

| ._fixation reagent such a an acet,onge) '- Ty
anti body (rd8# 1y HrY FQHJJP?‘P'Fﬁ’ma@B’(gdi‘EHgP’S? %F‘?W%)?m%ggﬁlfmf’ Iﬁﬁd’fgﬁ%ancerrent
sol ut ' Rded. OBAK ard nbubsiBd atcwm@ats% GUQQn&x%tbﬁfo?lSpfpﬁﬁﬁutéu gl tk\etlcompletevi r al
RNA re | con replication when their density is suitable. Over-caonfl uency

will canemmdes:ackhéésztvp ﬂlm remmn (Gefls iersehlpwn senthie PBY it IES: F'%benﬂ?t SPHR 2k ept
rowi n ase

%ener agﬁ2398 P’EQ%BW esb g}?& %’@%ﬁ“@% Sgﬂl\%gré &Q?é 6511511 ut i on. ((Jeoo

mai nt eﬁﬁﬂwdmm @ﬁ)gd lﬂgﬁb@di))aﬁ'oﬁlOBRDVﬁtaltﬁg)£BBﬂ3gkﬁ?¢ SQHﬂlSd@I% &8s &b ingetm} : s

are under a_m croscQ re tha ells gr s

are 1 Gronol ARPEEDAREOSS A ot D o soepsa g i P et 11 68"

m xtur eOﬂO'z 1&(8§ ?ﬁ?%&? gtr%; (B?liL £131208 48538 il PRHeQENLS B1d Beda Hehiked cardfullgr

I ncubat 1 rrp ete nmedia is added to stop the trypsinization

reaction. - Cojohsy i gish-O N Cpith YoroRithe, IidlifinA(sbO mIBMEM RBRBNA1663:02%] 50200

rpmfor 4 medi um sol ution is renoved. Medium (5 ml)
i s addeg] #BS (BI&(#&OG)SQ ma anidxe ol MEM mbh-gssemitiad aneing eoigr SRp i { M9-03H 289]

Igﬁ 2?2_!6%)09{5%0 cgl?sr)l&oe;ﬁ?wgl 8{560 Wa?plv%ae (%—7%)&5? %elféhﬁnﬂﬁ%}.tﬁaﬁg a@%&ez 9

37°C 5% CO, incubator overnight.

5D. Assay
[0293] 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 pl 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. T herefore, 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.

[0294] 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.



mcroliters/ well (6-7.5 x 105 cells/10 m/plate). The plates are then
incubated at 37 Cin a 5% CO2 incubator. WO 2004/ 046095 PCT/ US2003/ 036809
152 API -W00204036098] Cel | s are exam ned under a m cr osc@oT/EREo3MIésoMt ed 24
hours after seeding and prior to addisdg drugs. If counting and dilution
were perforned correctly, cells are 60-70% confluent and nearly all cells
shoul d attach and spread evenly in the well. 5C Treatnent of HCV-replicon
containing cells with Test Conpound [0291] HCV replicon-containing cells
are rinsed with once PBS once; 2 ms of trypsinis added. Cells are

i ncubat ed at [8288] iThe dixéeg swdetiom suparet frowr the phitesi andt the . pldils ailowal tocairiyet e

medi um i reagti-Qn. Cells a l.0 ntly, put .in a 15
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BRL cat al %#1243 -054; . 50 s 10% FBS,. 5% Geneticin 418 (50 ng/m, BRL
10131- 0383 es“?ﬁ“ﬁ%/mnﬁé?ﬁ pyfesgReddelow. d (100x BRL #11140- 050) and 5
m pen-strep (BRL _#15140-148) is added. The cells and nedia are m xed
careful l'y [ oiéﬂ?ﬁl &e ells aee blogkesdgwith 200 4¢ o€ blerkige welatiom({ GO FBE; 3OMNGY BRL

noi 4 ( RE L Bisy oo S ot Sy Hon FRRGSRETO e, B0
(6- 7. 5x 208-NRT1I dila@d nli: 10061 &t blockiRk atobgioarie adiail ted eadht @rell 3 7Chd Yatdslare then

i ncubat Lnkght .. 5D, say. [0293] The f.ol Lowi n rnin rugs (test
compoun scuggt%fl %%’g’-p FUpEss gﬁ%ﬁ%te&pga g u‘ggﬁf e a%],%@ﬁ? a5 ‘B%@P‘gﬁ‘?‘gﬁnéﬁgé@ﬂw th
medi a OrPHIMBEOS%Eiven-208PRIBGh YOOI 1181 5,000RdinEAIRROITAL (ED-coffiSEM gbA anti-
screening. .Generally for 6 concentrations of each test conpounds rangi ng
fr om 10 T2Rhicnokpeking befter isddee to geghawelhead dpnybated at 1@on teroperatiee fos S0-45

conmpoun inﬂhtleyt Tﬁ‘péht%ﬁg%ﬁed %%n’%ﬂ fOOO;Il otf Q%l&ggﬁr%%lt !solmic% @ae?lﬁg %%igé‘r;&%o { -h €

HCV replicon ce ia wthou rug’rs a Sone

negat i vé&0¢Qhis addel toReElOwe. Kinstuplite isdhakat (apgrok. 30 phhin Jplteedhake, foi fhrelr Uugs
di luted_ji.n. DVBQ. are used Id wells, .includi negatjve control (nedia
only) af¥iBsE % \’/‘«Llsc%afln’tg'regieg frqm, fadty QFILFP %:ggﬁggl%ﬁﬁ%bﬂnﬂﬂal dbftartiptedia asane
concent rretlinfhoér VIBOR pRte shd@l(BUAQSE6e). screeni ng. The plates are incubated
at 37Cin a humdified 5% CO2 environnment for three days.

Test Results:

[0297] Compounds 1-42 have been tested in the above assay and found to inhibit
replication of the HCV replicon with EC50 values of less than 30 micromolar. The biological
activity of selected compounds of Formula I is shown in Table IlI. Compounds in Table I have

been tested in this assay and found to exhibit EC50 values of less than 6 micromolar.

TABLE III
ECsp for inhibition of virél RNA replicon
Compound number replication in Huh9-13 cells (micromolar)
4 4.3
7 34
24 12.1
36 2.3
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fromthe plates and the plates are washed once in 200 Al of PBS. The PBS
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(-20C) nethanol: acetone (1:1) and the plates are placed at -20C for 30
m nutes. WD 2004/ 046095 PCTI US2003/ 036809 153 [0295] The fixing sol ution
is poured fromthe plates and the plates allowed to air-dry conpletely
(approxi mately one hour). The appearance of the dried cell layer is

r ecor de@xangLt beCytEoXidryy aksdvze cells in the toxic wells is scored with
t he naked eye. Alternatlvely cell vigbility may he assessed using the MIS
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cells (mcronol ar
applied to bind the albumm on thc plate. The complex is then detected using phosphatase-

-

labeled anti-mouse IgG as a second antibody.

[0300] Results of treatment of HCV replicon-containing cells with increasing
concentrations of helioxanthin are provided in Figure 3. 1% Fetal Bovine Serum (FBS) was used
as control to ensure that anti-human albumin antibody has no significant cross reaction with FBS
which is a component of the medium for HCV replicon-containing cells. The substrate pNPP

was used. The reaction was read at OD 405 nm.
Example 6B. MTS Assay for Cytotoxicity

[0301] Cell viability may also be determined by CELLTITER 96 AQUEOUS ONE
Solution Cell Proliferation Assay (Promega, Madison WI), a colorimetric assay for determining
the number of viable cells. In this method, before fixing the cells, 10-20 ul MTS reagent is
added to each well according to manufacturer's instructions, plates are incubated at 37°C and
read at OD 490 nm. During the incubation period living cells covert the MTS reagent to a
formazan product which absorbs at 490 nm. Thus the 490nm absorbance is directly proportional

to the number of living cells in culture.
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CYTOTOXI CI TY ASSAYS [0298] To insure that the decrease in replicon

replicatiV¥@ 208/¢46®5t 0 conpound activity against the HCPOTEH2003¢36808t her
than nonspecific toxicity assays are ¥8ed to quantitate conpound
cytotoxicity. Exanple 6A. Cellular protein albumn assay for cytotoxici ty
[0299] Cel lul ar protein al bum n nmeasurenents provide one nmarker of
cytotoxicity. The protein levels obtained fromcellular albumn assays may
al so be used to provide a nornalization reference for antiviral activity
of conpounds.[03@]dtgurert shvavsntbamesuljs of teamsens o FEFRE meplicom-cotteining crlleiwith

al bum n l.icon- c0"ta|n cel | retreated for three days with
di fferer?t%ﬁ %r@%rt%%egﬁ > BrAYACHT QE%P ﬁleﬁggé%eﬁ?%iimd that is knovvn to be
cytotoxic at centrati.ons Th are Y. an h | ysat e
used to bind Q?%e&%&ﬁﬁtf qPRES %{h?fﬂ’&l‘g?}ﬁi H{S’yﬁi'g tg‘BEI‘ﬁ °érf§ S

(25 C t wytflokidity alaydbehsbiified d11BWAL EellsSark hﬁﬁte&@ﬁﬂﬁ&iﬂ@reﬁt OB feettfrdtiond ¥r RBS.

After washing away the unbound proteins, nouse nmonoclonal anti-hunman serum
al bumi n sompoRpdpy Bliexsnim for erbren dayraetiod Frionte Iysiafas detppiéoncalbgnas dessriberbn
detecte I

[0300]  ARSuP Be O ISPRapat s aueCpdihdl 1o HRHBR AP« Rehelf 10 kol Wi il

i ncreas |mglbata(m 3@r0C antd wad attdDHOD nax aThdcallubar albprroquadﬁﬂtwm isRherupefodmed 9%

Fet al Bo engg um(FBS) was used as control to ensure that anti-human

al bumn && as no significant cross reaction wwth FBS which is a
conponent of the medium for HCV replicon-containing cells. The substrate
PNPP was used. The reaction was read at OD 405 nm Exanple 6B. MIS Assay
for oxi city [0301] Cell vi ability my also be determ ned by CELLTI TER
96 AQJE%@@J‘@QE - BEARMA AL FBMULATIONS i on Assay (Pronega, Madison W), a
colorimetric etar il h 001.0f i

nmet hod, befor ??ﬁﬁl{?g{pléﬁe 7%e 91%07%0%AI MI'S 1r'e ga%f\e/ %cegll(ljdggd“;ngmggfg
wel | accontiimpg the ¢rmmoetinds @u‘rEcrrrrmla hsThegblirovistionp I"HtIé'ﬁtaxde fomtha lyirakthhibito87C

d t ng the nei bat on period | ng cells covert
? Re Nﬁg%ﬁge gg%) Cﬁ%‘%rmma ID‘f“Eﬁe p(ilesent m{ren : peri i ving v

Example 7A. Oral Drops

b

[0305] 5 grams of V.I 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

Example 7B. Capsules

[0306] 20 grams of the V.1, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams
lactose, 0.8 grams colloidal silicon dioxide, and 1.2 grams magnesium stearate are vigorously
stirred together. The resulting mixture is subsequently filled into 1000 suitable hardened gelatin

capsules, comprising each 20 mg of the active ingredient.

Example 7C: Film-Coated Tablets
[0307] Preparation of tablet core: A mixture of 10 grams of the V.I., 57 grams lactose
and 20 grams starch is mixed well and thereafter humidified with a solution of 0.5 grams sodium

dodecyl sulfate, and 1.0 grams polyvinylpyrrolidone (KOLLIDON-K 90) in about 20 ml of



formazan product which absorbs at 490 nm Thus the 490nm absorbance is
directly proportional to the nunber of living cells in culture. WO

2004/ 04609%% 200394082003/ 036809 155 [0302] Fi gure 4 showsPQTES2063036809 Of
treatment of HCV replicon-containing débls with helioxanthin for three
days as quantitated using the MIS nethod. [0303] A direct conparison of the
Cel lular Al bum and MIS net hods for determning cytotoxicity nmay be
obtained as follows: Cells are treated with different concentrations of
test conpound or Helioxanthin for a three day-period Prior to lysis for
det ect i oWate bukhea¥eti owrded auixturb oiv esievede dBE amhgieved | agamddeTheac t@ girams t 0

manuf act L SRSt i h | _and, 1 ncubat.e at 37 at
D 490 s iR (bl gl aVCRRE And o e B mud PR R SreBb e LT HRAERL o
above. EXABidd. The RAARMACHAEECAlellFAIAMIoATbetIS inft0 IMIbts Exiiay €6007 Ablehy @heh 7G
are exanpl es.of pharnaceutical conpositions containing the conpounds of

For mul a Gontesine Lpweof the ackixe ingrqdient.st ands for the viral inhibitor

conpounds of Formula | of the present invention. Exargl e 7A. Oal Drops
[0305] 5 gratB3®H Geajing:j s Egpsdsesliplesei (0-5 srpmyt ETHQCHIo 32 (fanii dSawildofind
15 M ey | i frar ' 0
about 30 R0 mEIERCIsAaEpl, Sontn it mimb el ite Evelob B0 TR T
stirred el of dersibired etbanalf THen 'B5 gnlod dichioromethareaanidr).2 5im? 3, 28-pippirctict dre

ot 1 ci e R ng ghREf O BB iRl el Gahed ta oy 1 e Somsthene.eng,
oral dr apdedtoteasellulonspontsinfiy seutih) Maghbsidn I0ctiaeasital (B ghadi§, W, Srdr306]

20 grams of .the V.I., 6 grans sodiumlauryl sulfate, 56 grans starch, 56
grams | apyreplidong, and 3bm of eencertatedemorguspangion (QRASPRAYGKah2109) are
magnesi | Sl . L ing. [ xture
o Subscies £ WS mhkAN fiatderi Rl TRERpICP kDB ooh B, LA WL Llftuf? '
conpri siaegtingappad®sny of the active ingredient. Exanple 7C. Fi | m Coat ed
Tabl ets [0307] Preparation of tablet core: A mxture of 10 granms of the
V.., 57Expmphs7D.dojectlsle Solutions

[0309] (1)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 the A.M 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.

[0310] (ii) 100.0 g of an acid salt of an V. of the invention is dissolved in boiling water.
After cooling to about 50°C, 37.5 grams lactic acid (90% by weight) are added while stirring.
The solution is cooled to room temperatutre and water is added to 1 L. The solution is sterilized

by filtration and filled in sterile containers.

[0311] (iii) 5.00 g of an acid salt of an V.1 of the invention is dissolved in boiling water.
After cooling to about 50°C, 2.20 grams lactic acid (90% by weight) are added while stirring.

The solution is cooled to room temperature and water is added to 100 ml.

Example 7E. Gel

[0312] A compound or salt of the invention may be formed as a gel for topical

application.



and 20 grans starch is mxed well and thereafter humdified with a solution
of 0.5 grans sodium dodecyl sulfate, and 1.0 grans pol yvinyl pyrrolidone

( KOLLI DOWR 200#046095 ahout 20 m of WD 2004/ 046095 PCT/ USPCTA/VEBBIEB09 156

wat er. The wet powder mixture is siev&d, dried, and sieved again. Then 100
grans mcrocrystalline cellul ose (AVICEL) and 15 grans hydrogenat ed
vegetabl e oil (STEROTEX) are added. The whole is m xed well and conpressed
into tablets, giving 1000 tablets, each containing 10 ng of the active

i ngredient. &%508] Coatlng Et hyl cell ul ose ( ranms, ETHOCEL 22 CPS) in
15 m of di 0318} dneal Hapeepreedhydwepanding A (- Em—%fO g) 1 bpnaylmlepbehst room

cel lul og ocgl 5
ool o5 diocg iyt Fbhubby Sl L URS A 965 oks IS L

Pol yet hyibe gpisggeaito thelsﬁpg’fsmm)qthmrﬂ&gted and dissolved in 7.5 m of

di chl oronet hane and added to the cell ul ose-containing sol ution. Magnesium

Cct adec @xagipk 7F. oeagd ans), 0.5 granms pol yvinyl pyrrolidone, and 3.0 nm of
concentrated _col (ir su_sl_ﬁenm on (OPASPRAY K-1-2109) are added and the whol e

mi xture homod®Hitz E§aseth eontaigs §P@’&Pé§°@ﬁ’éa@%p&l )i ?ﬂy@#ﬁe@y}ﬁngt@@)esqrwtag
coat i N9 ARRMeAS(1. PBMBYRNIR shdinabdi @ @ 0&&21 QRari G351 (10.4-§ 4aans

nmet hyl 4- hydroxybenzoate and 0.2 grans ydroxybenzoate ~are

di ssol vériyldodebanel (18.5g). 'ﬂfelﬂnsdlmgimwat@eatet&m &5 @,cﬂ(bll‘nedugndml@ﬂout 50C, 4
grans lactic acid, 0.05 granms propylene glycol, and 4 grans of the A Mare
added whil e $03159 Ph@e IMbentsios Mtli A0 g£)s Phesedl isohdded toouirasd b steedndrsespgnded.
suppl enented with water for injection gq.s. giving a solution containing 4
nmg/ m of V.| [03l6¢ PhadeUlll contains Berayl lalcokel (1)0 £) idd dérhimeratized Watet @gk. 1100 g).

teril t 0 f d |t .qf .,of t
nvent | GHASTLdisodda 19 nCob AG Rertare I At areat it R oK aisbeooled s
grams | agdwl§ téfdoth teRip%pabite, V‘@lﬂgﬂﬁﬁleﬁs{ti@nﬁgj Oty W@éﬁrfg 9 trbérﬁ kddEheranh@ %es&ééiﬁ ON

is cooled to roomtenperature and water is added to 1 L. The solution is
steriliZwmogeyizgd | tration and filled in sterile contai ners [0311] (iii)
5.00 g of an acid salt of an V.I. of the invention is dissolved in boiling

wat er. Ixample Kodiprayg t o about 50C, 2.20 grams lactic acid (90% by wei ght)

are added uhihe A ELEAR conf R kA0 LG RRE briRrd ARM-ASIREEAMPE o'
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 N,, N>O, CO,, propane,

butane, halogenohydrocarbons and the like.



[0312] A conpound or salt of the invention may be forned as a gel for
topi cal application. WO 2004/ 046095 PCT/ US2003/ 036809 157 [0313] A gel is
prepared by suspending AM (0.2 g - 5.0 g) in benzyl alcohol at room

tenperature. A m xture of hydroxypropyl
dem neralized water (q.s. 100 Q)
Exanpl e 7F. Cream [ 0314] Phase |

Pol yoxyet hyl ene (20) sorbitan

(3.0 g) Cetyl stearyl alcoho

monost e
(10.0 9)

cellulose (2.5) grans and

is added to the suspension with stirring.
contains Sorbitan nonostearate (2.0 g),

te (1.5 g), Synthetic spermaceti
d 2- Cctyl dodecanol (13.5 g). The

phase | nlxturéals heated to 75 C, stirred and m xed. [0315] Phase |

cont ai NYBAT IS P I$hase 11 is added to phase |, stirred and suspended.
[ 0316] Phase 111 contains Benzyl alcohol (1.0 Q) and dernineralized water
(g.s. 100 g). Phase Ill is heated to 75 C and added to phase Il. The cream

is mxed intlensi vekympouhdoafdoeshulasi oWy to room tenperature, with further
stirring. After cooling to roomtenperature the creamis honogeni zed.
Exanpl e 7G. Sprays [0317] The active c®nmpound sol utions or suspensions

prepared according to Exanple
pur pose, for exanple, apﬁe/t

20 to 40% of the usual pr opel I ants
but ane, hal ogenohydrocar bons and thR1I i k&R, 158
conmpound of Formula 1 S Al Y N'J~ N,

Iso e processed to sprays. For this
ound solution is mxed with

or axarrple N2, N20, C02, propane,

§ CLAIMED IS 1. A
A2 RL R Formula 1 or a

phar macewtphaahacgubcatlypicedyitable sdlt theteef, edfereimherein Al is an optionally

substi tK} 1(sagn gptlona glrll?sgtqu(} 6.

A, is
®
0]
F O/R1o
Ny
Ry
(i)
7<@
Riz Ry
)

O\ /©
X SO
j?- \R11 o R12

(vii)
Z I Ris
S

%clereg gtlépo’arylAg%Odps,

(i)
aQ
N S
Rit Ri2
(iv)
~ ]
™
Z I \R12
N
Ri1
(vi)
/O\ REZMO
(viii)
/ 16

|
22X

R4



(i) (ii) 0/ O 0 ."R10 .40 R11 R12 Ri1 (iii) (iv) O\ \ | R12 | RI2
R13 R14 -000 RI1 R11 (V) (vi) al / / RI3 RI4 1t ORI2 "Zi \ RORILL '?2

11 1 ° (vii) (viii) RIS RL6 | ~ 1 RL1 RL1 159 (ix) (x) /N RL6 N Rls |
| AN RI1 M RI1 (xi) (xii) / \ 11 |

159
(ix) N " 6.9)
Z 16 N Rie
oy
i‘* Ry :e% \N\R“
(xi) (xii)

| | \ ¥
hl. e\ o \\ PP | R12
Rt RY; Rig Ri2 i% . 11 © \R17

tisOor1;

Xis O, S, NR, or absent, where R is hydrogen, optionally substituted C;-Csalkyl, or optionally
substituted aryl(Co-Cjalkyl);

Y is C;-Cs alkyl, C;-Cs alkyl substituted with Cs-C;eycloalkyl, C,-Cgalkenyl, C3-Creycloalkyl,
or absent; |

Z is carbonyl;

R; and R, are independently hydrogen, or



R11 R11 R12 kOR13 R14 Rl12 (Xiii) (Xiv) R13 Rl4 CR12 Rl R13 R14 R12 R11
ORL7 (XV) (Xvi) R11 ~~RI1 RI5 Rt or t isOor 1; Xis 0, S, NR or
absent, where R is hydrogen, optionally substituted Cl-C6al kyl, or
optionally substituted aryl (Co-C4alkyl); Y is Cl1-C6 al kyl, Cl1-C6 al kyl
substituted with C3-Crcycl oal kyl, C2-C6al kenyl, C3-Crcycl oal kyl, or

absent; Z is carbonyl; Rl and R2 are independently hydrogen, or 160 Rl and
R2 are independently Cl-C6al kyl, C2-C6 kenyl, or -C6 al kynyl, each of
which is substitut ed with 0 to 3 subst]rftaq.lents |ndependently chosen from

hal ogen dr oxy, .am no al kox Ci - C2hal oal kgyg\r’a and d - C2hal oal koxy,
or zﬂﬂdm 2&F%mfiﬁméeltlyOCf @pﬂk}d @:— s alkenyleorfer Celalkynyls eack 6f which is

m)no unsat ur | .

Tono- tnaat ur oy erisd A 08 FopbRinubils iR tha HER oy, ydroxy, amino,

i ndependent IG4- @hﬂ@am, (ﬁr—@ghaﬂmillqgmd GyGshaloalkoayj oo, Cl- C4al kyl, G - Cdal koxy,
nono- Cl- C4 m_no, | oal kyl , and C1- C2hal oaI koxy; R10 is
a - %aﬁ{;ﬁnﬂ eJ&mf ?@%ﬁ S -F@ggﬁfe%oawted QUBeRe-LpsAirated Kiagouhigh At fo

chosen from and
_(Cl- Caal 1(731'% )E e s%%%%p rﬁ%ﬁ%@ﬁg@“ﬁ%& 4i58 l‘ﬁ%ﬁ‘ﬁe‘ig@{ 681 pure s 2 nd

phenyI and mdependently chosen from halogen, hydroxy, amino, C1-C4a1ky1 Ci- C4alkoxy, mono-

and di-(C;-Csalkyl)amino, C,-C;haloalkyl, and C;-Cshaloalkoxy;

Ryois C;-Cealkyl,;

R and Ry, each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Cealkyl, C;-Cgalkoxy, mono- and di-(C;-Csalkyl)amino, C,-Csalkanoyl, C;-
Cshaloalkyl, C;-C;haloalkoxy, and phenyl; and

Rj3 and R4 are independently chosen at each occurrence from hydrogen and C;-Cjalkyl;

Ris is C4-Cealkoxy or C4-Cealkyl,;

R is C2-Cealkoxy or C,-Cgalkyl; and

R;7 represents 0 to 2 substituents independently chosen from halogen, methyl, and methoxy;

2. A compound or salt according to Claim 1 wherein

A;isa 6- membered heteroaryl group, each of which A is substituted with 0 to 5 substituents
independently chosen from:

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH,, -SO,NH,, -SH, C;-
Cohaloalkyl, and C;-C;haloalkoxy,

(b) Ci-Cealkyl, C,-Cealkenyl, C,-Csalkynyl, C;-Cgalkoxy, C,-Csalkenyloxy, C;-Caalkoxy(C;-
Caalkyl), amino(C;-Cs)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-(C;-
Cqalkyl)aminoC;-Cjalkyl, C,-Csalkanoyl, C,-Csalkanoyloxy, C;-Csalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (Cs-C;cycloalkyl)carboxamide, mono- and di-
(Cy-Cealkyl)sulfonamide, C,-Csalkylthio, aryl(Cy-Cjalkyl)thio, C;-Csalkylsulfinyl, and
Ci-Csalkylsulfonyl, and

(c) -GR, where
G is chosen from -(CHa),-, Co-Calkenyl, C;-Cyalkynyl, -(CH2),O(CHz)n-, and

-(CH2)uN(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and



R13 and R14 are independently chosen at each occurrence from hydrogen and
G -Cal kyl; R15 is C4-C6al koxy or C4-C6al kyl; R16 is C2-C6al koxy or

C2- Coal kyl ; and R17 represents 0 to 2 substituents independently chosen
from hal ogen, nmethyl, and nethoxy; 2. A conpound or salt according to
Claim1l wherein Al is a 6- nenbered heteroaryl group, each of which A is
substituted with O to 5 substituents independently chosen from (a)

hal ogen, hydroxy, cyano, am no, nitro, gxo, -COCH, -CONH2, -SO2NH2, - SH,
Cl- C2hal oal kyl, and Cl-C2hal oal koxy, Y&d) Ci-Ceal kyl, C2- Csal kenyl |

C2- Coal kynyl, Cl- C6al kox C2- Coal kenyl oxy, d -C4al kox (C1- al kyI)

am no( C1- 06)Ralikshoseniam Cafsrysloalkyl, Qze@ammomhcdv@terwn kazhdism (Cl-

Ctallo!) am noCl it AN RSB g et

( C3- C7 eych ofavkivh {i9aand ¢x)dssasstitured with dro Scbubstit&htﬁﬁaéﬂenﬂérﬁlyl dhoserfrsie,

d - Coal kyItE]Fq(.;))6 aryI(Co CAal k&l)thlo d - Ceal kyl sul finyl, and
Ol - CBal kyl s RIOgRRIIydEgxy, grayno, CeRaaliihle Co-Caplkaxss e apd 8niCicptkyhamino, Cs-
C2- CAal kenylg

and m are indepe @gnt m%l,koxic% Cﬁ:ﬁ?ﬁd’ﬁ% ‘%6%2}1%%2%{(@@‘%0 where n

C3- CSC%hthkgrle,m@etﬁknﬂyum;ﬁcNR; ohelbsenocycl oal kyl, C5

o LBl kb o b RSP e s S
substi t uent %tm@&pfaﬁﬁﬁa&eht§iﬁaa%déﬁtmho§ai ﬂ&ﬁﬁ? %ggﬂ r@»ayoxge} ino,

Cl- C4al kyl, Ci1-C4al koxy, nono- dir- (d -Cal anoyl ,
Cl- C4al koxy Guirn @9l Ci- Cbhatmiﬂébﬂo@i R}yha,loafDmP@Zﬁ&C@ﬂik}doWCmikdxyplaad]monomm W

are independgn S. NR or absent, where Ris hydrogen or Ris
C1- Coal kyl g§ "gjﬁé}({g‘&m@ﬁal kyl), each of which is substituted with 0 to 5
subst i tAiseatbenyRd@pendent | y chosen from hal ogen, hydroxy, cyano, am no,

nitro, 0Xxo, Cl C2hal oal ki/ Cl- C2hal oal koxy, Cl-C6al kyl, Cil-C6al koxy, and
mono-  dhcndiR, acondemsadrsily) bydrogen, gr i s car bonyl : and

R; and R; are independently C;-Cqalkyl, C,-Cg alkenyl, or C,-Cg alkynyl, each of which is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino,
C;-Caalkoxy, Ci-Cshaloalkyl, and C;-Cyhaloalkoxy, or

R; and R; are joined to form a 5- to 7-membered saturated or mono-unsaturated ring, which 5- to
7-membered saturated or mono-unsaturated ring is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono-
and di-(C;-Cqalkyl)amino, C;-C;haloalkyl, and C;-Cyhaloalkoxy.

3. A compound or salt according Claim 1 or 2 in which X is oxygen and Y is -CH,-.

4. A compound or salt according to any one of Claims 1 to 3 in which X is oxygen
and Y is -CHzCHz-.

5. A compound or salt according to any one of Claims 1 to 3 wherein when X and Y
are absent.

6. A compound or salt according to any one of Claims 1 to 5 in which R; and R; are
independently

hydrogen, or



Rl and R2 are independently hydrogen, or RL and R2 are independently

Cl- Coal kyl, C2-C6 al kenyl, or C2-C6 al kynyl, each of which is substituted
with O to 3 substituents independently chosen from hal ogen, hydroxy, ani no,
Cl- C4al koxy, Cl-C2hal oal kyl, and C1-C2hal oal koxy, or Rl and R2 are joi ned
to forma 5- to 7-nenbered saturated or nono-unsaturated ring, which 5- to
7- menbered saturated or nono-unsaturated ring is substituted with O to 3
substituents independently chosen fropf)é’ual ogen, hydroxy, ani no,

Cl- C4al kyl, Ci-C4al koxy, nmono- and di - - C4al kyl ) am no, C -C2hal oal kyl ,

and Cl- C2hal oal koxy. 3. A conpound or salt according Qaim1l1 or 2 .in which
X s oo ke ot CoCaalknlopmsh af biph 18 SRSURUACOVER Ado § Suspieaito. o
Clainms 1 to;34d i i I S C . A r
salt accor dilngépter(l)dggﬂgrag%%eeho%f' gg?gr%n’%g}tgrgx% a\%ﬂgr’ellgbﬁkeorﬁxcén% @ gr,gan‘&
absent. 6. AieGiplalkdxpr salt according to any one of Clains 1 to 5 in

which Rl and R2 are independently hydrogen, or 162 Cl-C4al kyl,
C2- C4al kenyl , or C2-C4al kynyl, each of which is substituted with O to 3

substituent g7, i ndepeaHpRindorchR 26sbriing % CiR%ER wHINFAR L% R24Fe BUependently
Cl- C4al koxy, Cl1-C2hal oal kyl, and d -C2hal oal koxy. 7. A conpound or salt

accor dihygragen,ahethyh, er ¢thylhi ch R and R2 are independently hydrogen,
met hyl, or ethyl. 8. A conpound or salt according to Cdaim7 in which R
and R2 are both hydrogen. 9. A conpound or salt according to any one of

Claims 1 to& in AbbkPourt anditRécardidgit® sl 718 WIREHR fat RS Sre bolEmdes 4.
saturated or nono-unsaturated ring, which 5- to 7-nenbered saturated or

nono-unsaturated ring is substituted with O to 3 substituents

i ndependent |y chg I ] ' - | kvl Cl- Cdal koxy,
nono- and digi'/( d _%ggpééﬁﬁac%asﬁg%@%r@x@éﬂé%?rkeﬁﬂ%mﬁéog d%hvé S%I koxy. 10. A
conpourRi amd Ryairé joegiato dorng a 50 tdCl-aettRréd satdrated oRthoAd-inéaturated rin@| WRidht50td or m
a 5- to 7-nmepbered saturated or nono-unsaturated ring, which 5- to
7-membered saturated or mono-unsaturated ring is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono-

and di-(C;-Csalkyl)amino, C;-Cshaloalkyl, and C;-Czhaloalkoxy.

10. A compound or salt according to Claim 9 in which
R; and R; are joined to form a 5- to 7-membered saturated or mono-unsaturated ring, which 5- to
7-membered saturated or mono-unsaturated ring is substituted with 0 to 3 substituents

independently chosen from halogen, hydroxy, amino, C;-C,alkyl, and C;-C,alkoxy.



7-menbered saturated or nono-unsaturated ring is substituted with O to 3
substituents independently chosen from hal ogen, hydroxy, am no,

Cl- C2al kyl, and Cl-C2al koxy. 163 11. A conpound or salt according to any
one of Clainms 2 to 10 wherein Al is a 6-nmenbered heteroaryl group;
substituted with O to 5 substituents independently chosen from (a)

hal ogen, hydroxy, cyano, am no, nitro, oxo, -000H, -CONH2, -SO2NH2, - SH,
Cl- C2hal oal kyl, and Cl1- C2hal oal koxy, ]a%g (b) C1-Ceal kyl, C2-C6al kenyl,
C2- Coal kynyl , Ci1-C6al koxy, C2-C6al keny G - CGal koxy(Cl- C4al kyl ),

am no( Cl- C6) aI kyI nmono- and di - ( Cl- C6al kyl)am no, nono- and di-(Cl-

Caal kyl )am _ daempqund GQS@Bm@ésh@gro anyyonegd Ilaime 2 te 1) wherein

Cl- C8a| q.{é L4 ctIRAR1 -(d - Co6al kyl ) car boxam de,

(C3- C7cyc I car%oxam d no- and di- (Cl-C6al kyl)sul fonam de,

Cl- C6a|sklydtﬂnkted)w1th10ytb(SGub@ﬁaérkyin)ibﬁérﬂemB&dﬁ@ai fymsul finyl, and

Cl- Coal ulféﬁy and (c) :CGR a where G is chosenfrom (cH2) n ,

C2- C4al( gen dl&’ﬁi RYANP am“{OQPE‘)%@(‘%H@% "GNz, (HQNHNCFHS M | where n

and m are i rdgpsh ”Eﬁd’c )CHaloflkoxr. sl 4 and Ra is chosen from
C3- C8cycl oa:@klyl rmgoéyc d 0)ﬁﬂet er ocycl oal kyl, C5

E].Obl cyb) ?cﬁml@lo@y@ka:lh&riﬂll(k-@mdi@;lyt C1t(é@ﬂmhy,dﬁzgﬁ@n{egy]oxyﬁﬂi%cmﬂarw&1-
et er oar an stifuted wt

substit ugnt ?ﬁﬁ@pﬁﬂ'&‘%‘@dé@% g 6‘1)’14 (éf%%@ﬁfyf)ﬁlg}&%wm d:fg (a'

Cl- C4al kyl , &&m%&hh@wqcézm?pczmlk%%ﬁcé Chikds kbo%ﬂ @pcga%xy%%bﬁﬂnoyl

Cl- 4al koxycar bonyl hal oal oxy, and phényl. 164 12
A conpound  anongaknd die(ariaky l)lcérbm(%{mﬁel(ﬁwﬁﬂydoaikywarbcmapydﬁ, @}dn,O- and di-

raependont 1§ ErosIsPpfitider cReeBluib St C e g CRbld Aoy ang, o
- COCH, - CONMZ ,.Cﬁaﬁ@l’sﬁﬂan ;&4 Cl- C2hal oal kyl, and Cl- C2hal oal koxy, and (b)

Cl- Ceal kyl , C2- Coeal kenyl C2- Ceal kynyl , C1- Caal koxy, C2-C6al kenyl oxy,
C1- CaallRbx§Ratberesal kyi ). ami no( CL- C6) al kyl , nono-  and

di - (C1- Coal ky ) ABkdN o209, 2NE,- B a1k, Cy-Cualkynyl, <(CH2)yO(CHy)m-, and
-(CH2)usN(CH3)m-, where n and m are independently 0, 1, 2, 3, or 4; and
Ra is chosen from C;-Cscycloalkyl, C,-Csmonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;
each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Cjalkyl, C;-Cjalkoxy, mono- and di-(C;-Cjalkyl)amino, C,-
Cialkanoyl, C;-Csalkoxycarbonyl, C;-Cyhaloalkyl, C;-Cyhaloalkoxy, and phenyl.



C4al kyl ) am nod - C4al kyl , C2-C6al kanoyl, C2-C8al kanoyl oxy,

Cl- C8al koxycar bonyl, -nmono- and di - (Cl- C6al kyl ) car boxam de,

(C3-Crcycl oal kyl ) car boxam de, nono- and di- (Cl-C6al kyl ) sul fonam de,

Cl- C6al kyl t hi o, aryl (Co-C4al kyl )thi o, Cl-C6al kyl sulfinyl, and

C - Ceal kyl sul fonyl, and (c) -GRa where Gis chosen from -(CHZ),

C2- C4al kenyl , C2-C4al kynyl, -(CH2)" QCH2)m, and -(CH2)"N(CH2)m, where n
and m are independently 0, 1, 2, 3, or_ 4 and Ra is chosen from

C3- Cscycl oal kyl , C2- C7rmnocyc| iC het er&“ycl oal kyl, C5

C10bi cycl i ctﬁt er ocycl oal i ndanyl, tet rah\édr onapt hyl, aryl, and

het er oaryl ; eac Wréﬂ}a‘é‘ﬁ’ 1{‘%}"??‘@& dtheraed with 0 to 5

substi t d&gﬁ,ﬁﬂﬁ chosen from hal ogen, hydroxy, am no,

Cl- C4a|plk<l§1I by ﬁ04 I"koxy, g’m)no- and di - (Cl- C4al kyl )am no, Cl- C2hal oal kyl,
Cl- C2hahdad>ﬂ<w]x1yh 1$smhstpthkdyvhth A 865 snjlb%timentsomrlmpmdénﬁy caskn frmacording to Claim

12 i di : di -4-yl, i mdin-2-yl,
pyr i m apHiesen b o s sl koLt Clitn S NBln st  Gred it h 0
to 5 substi tigabaikiNEeSPE @gﬁgﬂ,a\ik sgp from (a) hal ogen, hydroxy, cyano,
am no, ni trtoGi oxoky- 3 &}?SOZNHZ -SH, Cl- C2hal oal kyl, and

C - C2h&bpai-Kealiy, @nasa(lbgnyhczeséallwl QusCatkaky. &y Coalkeny 08 @yﬁwlkoxy(cl-

Cl - Coal k , | kK I-C4Ik I Kyl Co6) al kyl ,
rono. - and G DeRnE s Gt el iﬁ%@cﬁe@% IR el iyl
CZ Coal kanox&m@%ﬁ%@m&u&&p&c&m@ﬁ gl@;‘k&; C:i-ChaKskycabenyl,

- (Cl - Coal kyl ) car boxani de, (C3-Crcycl oal kyI ) car boxam de, nono- and di -

( a - Ceal kyl yBuneoaidE;-Cel kﬁé%ﬁrk%aﬂhﬂ@ (CalCytyctoslkghiatbykgmide onono- and di-

€ oot e b ool ¥ Bl AR oo
-(CH2)" N(ml)lncéalmm&nﬂmm m are independently 0, 1, 2, 3, or 4; and Ra

is chosenjé n%qCXZS Cscycl oal kyl, C2-Crmonocyclic heterocycl oal kyl, C5
C obi c ¢) Bcycl oal kyl , i ndanyl t etrahydronapt hyl, aryl, and

het oA O RSl R AR |6, UYL M) BS L i
-(CH2)usN(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs3-Cscycloalkyl, C>-Cymonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;
each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-Cqalkyl)amino, C;-

Cohaloalkyl, C;-Czhaloalkoxy, and phenyl.



hal ogen, hydroxy, am no, Cl-C4al kyl, Cl-C4al koxy, nono- and

I -(Cl-C4al kyl )am no, Cl- C2hal oal kyl, Cl -C2hal oal koxy, and phenyl. 14. A
conmpound or salt according to daim13 in which Al is substituted with O to
5 substituents independently chosen from (a) hal ogen, hydroxy, cyano,
am no, nitro, oxo, Cl-C2haloal kyl, and C -C2hal oal koxy, and (b) C -C6al kyl,
Cl - Coal koxy, C -C4al koxy(Cl -C4al kyl), am no(Cl -C4)al kyl, nono- and di-(Cl -
C4al kyl )am no, and nono- and di -(CI -Ca) kyl )am nod - C4al kyl ; and (c) -CRa
where Gis from - (CHZ),, , -(CH)" O m and -(CH2)nN(CH2) m, and Ra is
C3- Cscycl oal l§y or menbered h teroc cl oaI kyl .containing 1 or 2
het er oat ons nd@&%@%@réﬁ%%ﬁ?r ing e Glaim 124pphich 5 or 6- menber ed

het ) het I5_ om O,
11 S By B L BUARLATS MRS, B ofgtaboen

su bst i teacteof Whlch iDsubstitGtedukigh 0 taf sutstituedsindugpendently chessr firobt om hal ogen,

hyd K Cl- C4al k I I '

and OO Dyeockmesn Biten oRo 008 qﬁ@&hp%@?@br £ hecor di ng

to Claiml4 @zﬂalwglkghaﬁaol.szﬁélbﬁkbﬂdtagg with 0 to 3 substi tuent S
I ndependent | chosen from hal ogen,” hydroxy, cyano, amno, nitro, o0xo,

d - C2hdbb&i-kyalkylCC:-Calkenydl %anlksmyl e dallioxy (T>-Caditcngloxy, C&C4alkoxy(C1-

ana mono. _ardaie DY s EobAkl bRy 8 IrCangDamit, hpn Tt
according t 03461k§rl)ﬁinindﬂ’1 Cialkiyl, @toaan@nayl @ttergﬁkﬁmyloxg’ cpc§1ﬁ>)8%&bbnylA YNN
~~ 1 | RI1 Rl RR Fornula 2 Rl and are drogen or net
-mono- and di-(C;- Cﬁalkyl)carboxamlde (C3-8;cycloalkyl)carboxam1de mono- and di-
(C1-Cealkyl)sulfonamide, C;-Cealkylthio, aryl(Co-Csalkyl)thio, C;-Csalkylsulfinyl, and
C;-Cealkylsulfonyl, and
(c) -GR, where
G is chosen from -(CHy),-, C>-Cialkenyl, C,-Cqalkynyl, -(CH),O(CHy)m-, and
-(CH2)uN(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C3-Cgcycloalkyl, C2-Csmonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;
each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Cjalkyl, C;-Cjalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-
Cshaloalkyl, C;-C;haloalkoxy, and phenyl.

14. A compound or salt according to Claim 13 in which A, is substituted with 0 to 5
substituents independently chosen from
(a) halogen, hydroxy, cyano, amino, nitro, oxo, C;-C;haloalkyl, and C;-Cshaloalkoxy, and
(b) Ci-Cealkyl, Ci-Csalkoxy, Ci-Csalkoxy(C;-Cjalkyl), amino(C;-C4)alkyl, mono- and di-(C;-
Cjalkyl)amino, and mono- and di-(C;-Cjalkyl)aminoC;-Caalkyl; and
(c) -GR, where
G is from -(CHy)p-, -(CH2)sO(CHa)y-, and -(CH,) N(CHjy) -, and
R, is C3-Cgcycloalkyl, 5 or 6-membered heterocycloalkyl containing 1 or 2 heteroatoms
independently chosen from O, S, and N, 5- or 6-membered heteroaryl containing
1, 2, or 3 heteroatoms independently chosen from O, S, and N, indanyl, and

phenyl,



R10 is Cl-Co6al kyl; and R11 represents 0 to 3 substituents independently
chosen from hal ogen, hydroxy, cyano, Cl- C4al kyl, Cil-C4al koxy, nono- and

di - (Cl- C4al kyl )am no, Cl-C2hal oal kyl, and Cl- C2hal oal koxy. 17. A conpound
or salt according to Cdaim1l or 2 of Formula 3, whereini 0 S O.01 x ~. )~
-~ A YNNRIL1 R12 R1 R2 Fornula 3 Rl and R2 are hydrogen or nethyl; and
R11 and R12 each represent 0 to 3 substituents independently chosen from
hal ogen, hydroxy, cyano, Cl-C4al kyl, - C4al koxy, nono- and

di - (d - C4al kyl )am no, d -C2hal oal kyl , d Ci1-C2hal oal koxy. 167 18. A

conpound .or,. sal ccqrdi.ng Cd.aim1 or 2 of Formula 4, wherein: / 0SO"
rao” O Ractioniich (R i Rubstieed with s SRybsPGRly dehendenii e hatea fom o o

i ndependent Ihyogudl ARy Oam B! 0Y.CyallRil CARYaIRY ‘?ﬁcﬁl&ﬁﬁd)& ¢ afkyh@mtho, and
substituents idr%de Hegﬁder}llgl y cho}s/eﬁa%l(’)m harlog%}ﬁ, ydr oxylta@qcyzéa%g,) o an

Cl- C4al kyl , (@iCbalenlkykyand for{ahalaallfoxyy.- ( C1- C4al kyl ) ami no, C - C2hal oal kyl ,
and Cl1-C2hal oal koxy; and R13 and R14 are independently hydrogen or nethyl.
168 19. A conpound or salt according to Claim1 or 2 of Formula 5, wherein

O S\R12 A5\ A compound or salt according to Claim 14 in which
A is substituted with O to 3 substituents independently chosen from halogen, hydroxy, cyano,
amino, nitro, oxo, C;-Czhaloalkyl, C;-C;haloalkoxy, C;-Csalkyl, C{-Csalkoxy, C;-
Cialkoxy(C,;-Csalkyl), amino(C;-Cs)alkyl, mono- and di~(C;-Caalkyl)amino, and mono-
and di-(C;-Csalkyl)aminoC;-C,alkyl.

16. A compound or salt according to Claim 1 or 2 of Formula 2, wherein :
o)

R1o
o s F o

|
A1/X\YJKT)]\IP \\R11

Ri Ry Formula 2

R; and R; are hydrogen or methyl;

Rjois Ci-Cgalkyl; and

Ry represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Cialkyl, C;-Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, and C;-
C;haloalkoxy.

17. A compound or salt according to Claim 1 or 2 of Formula 3, wherein:

O S O/O\@
A1/X\Y)LN/U\N N X
I I R11 Ris
R, R,

R; and R; are hydrogen or methyl; and

Formula 3

Ri1 and Ry each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, Cy-Cqalkyl, C;-Cyalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-Czhaloalkyl, and
C;-Cshaloalkoxy.



Y NNRI1 RL R2 Formula 5 Rl and R2 are independently hydrogen or nethyl;
and R11 and R12 each represent 0 to 3 substituents independently chosen
from hal ogen, hydroxy, cyano, Cl-C4al kyl, d -C4al koxy, nono- and

di - (Cl1- C4al kyl ) am no, Cl-C2hal oal kyl, and Cl1-C2hal oal koxy. 20. A conpound
or salt according to any one of Claiml or 2 of Formula 6, wherein OS 1 /
Al Y NNRLI1 ORlz RL R2Z Formula 6 Rl and R2 are independently hydrogen or
met hyl ; and R11 and R12 each represent to 3 substituents independently
chosen from hal ogen, hydroxy, cyano, - Cal kyl, d -C4al koxy, nono- and

di - (Cl1- C4al kyl ) am no, Cl-C2hal oal kyl, and C1-C2hal oal koxy. 21. A conpound
or salt according to daiml or 2 of Formula 7: O S/ RI3 R14 12 A Y
)~ NN 11 OiRl ' ogen or

met hyl ; Rl Illgénc%%%ﬁ ac 0}5%1? %%%ﬁ?n tI%Egl gﬁ%?ﬁ%&%i’&ﬁyegéndently
chosen from hal ogen, hydroxy, cyano, Cl- |, Cl-C4al koxy, nono- and

di - (Cl- G4al kyl ) am no, Cl1-C2hal oal kyl hal oal koxy; and 169 R13
and R14 are independently hydr n orpnet . A conpound or salt
according to Claimgor & of r | 8, / RI50S ~X~Y~NA A

: X /U\ )j\ W\ Riz Ry

A7 Y N N
! | I R11
Ri Ry

Formula 4

R; and R; are independently hydrogen or methyl;

Ri; and Ry each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Cyalkyl, C;-Csalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-Cshaloalkyl, and
Ci-Cohaloalkoxy; and

Ry and Ry4 are independently hydrogen or methyl.



11 1 RI1 R1 R2 Fornula 8 Rl and R2 are independently hydrogen or nethyl;
R11 represents 0 to 3 substituents independently chosen from hal ogen,

hydr oxy, cyano, Cl- C4al kyl, Cl-C4al koxy, nono- and di-(d -C4al kyl ) am no,
Cl- C2hal oal kyl, and Cl1- C2hal oal koxy; and R15 represents C4-C6al koxy or
C4- Coal kyl . 170 23. A conpound salt according to Claim1l1 or 2 of Formula

9, wherein RlI6 O S A ~~JN ~X~Y)NNAI"' 11 1 RI1 Rl R Formula 9 Rl
and R2 are independently hydrogen or ms R11 represents 0 to 3
substituents independently chosen frontiral ogen hydr oxy, cyano, Cl-

C4al kyl , Ci1-CAal kox nono- nd di - é al kyI ).am no, Cl-C2hal oal kyl, and
Cl- C2hal oal! oxyASl p qré &83( layn (?ZQCﬁzﬁOkI}?}ﬂaSZW e%?“}:orrpound or
salt according to Claim1 or 2 of For 10, wherein R16 O S ~XN_J A
YNNI I NRI1 Rl R2 Fornula 10 Rl are i ndependently hydrogen or
nmet hyl ;
o) S Ry,
NN
I I R11
Ri Ry Formula 5

R; and R; are independently hydrogen or methyl; and

Ri11 and Ry; each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, Ci-Cyalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, and
Ci-Czhaloalkoxy.

20. A compound or salt according to any one of Claim 1 or 2 of Formula 6, wherein

X
A7TY

Formula 6
R; and R, are independently hydrogen or methyl; and
Ri1 and Ry; each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, Cy-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyl, and
Ci-Czhaloalkoxy.

21. A compound or salt according to Claim 1 or 2 of Formula 7:

Riz Ry

INg X‘

Formula 7
R; and R; are independently hydrogen or methyl;
Ry1 and Ry each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Calkyl, Ci-Cjalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-Cyhaloalkyl, and
Ci-Cshaloalkoxy; and



R11 is represents 0 to 3 substituents independently chosen from hal ogen,
hydr oxy, cyano, G - 4al kyl, Cl-4al koxy, nono- and di-(Cl- C4al kyl ) am no,
Cl- C2hal oal kyl , and Cl1- C2hal oal koxy; and R16 is C2-C6al koxy or C2-C6al kyl .
171 25. A conpound or salt according to Claim1l1 or 2 of Formula 11,
wherein /INRLI6 OS Il XY Il NII N\\ A" ~N | | RI11 Rl R2 Forrmula 11
Rl and R2 are independently hydrogen or nethyl; R11 is represents 0 to 3
substituents independently chosen fror‘q{éﬁl ogen, hydroxy, cyano, G -

C4al kyl, G -C4al koxy, nono- and di- (G *4al kyl )am no, G -C2hal oal kyl, and
Cl- C2hal oal koxy; . and R16 i s C2-C6al koxy or C -C6al kyl. 26. A conmpound or
salt adbopefl Ry areindependentlivhydrogmn qranethila 12, wherein N R16 O S X*.. zzN
| I NRI1 RL R2 Formula 12 Rl and R2 are independently hydrogen or nethyl;
R11 is represents 0 to 3 substituents independently chosen from hal ogen,
hydr oxy, cy&23o, @l eofigaindyr salCaectadihg ox@laiming-2 ¢ffdrtula(SCvhedat kyl ) am no,
Cl- C2hal oal kyl , and Cl- C2hal oal koxy;_and R16 is C2-C6al koxy or C2-C6al kyl .

172 27. A conpound or salt a i Yo Claiml or 2 of Formula 13,
wher ei n j)l\ i l
X
A7 TSYT NT N N
I I Ry
R Ra Formula 8

R; and R; are independently hydrogen or methy];

Ry represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cyhaloalkyl, and C;-
Cshaloalkoxy; and

Ris represents C4-Cealkoxy or Cy4-Cealkyl.



OSAX®Y)~N~N111Il RI1 Rl R2 Rl12 Fornula 13 Rl and R2 are

i ndependently hydrogen or nethyl; and R11 and R12 each represent 0 to 3
substituents independently chosen from hal ogen, hydroxy, cyano,

Cl- C4al kyl, Ci-C4al koxy, nono- and di-(Cl-C4al kyl )am no, Cl-C2hal oal kyl,
and d -C2hal oal koxy. 28. A conpound or salt according to Claim1l or 2 of
Formula 14, wherein OS ,X. )L A~~~ A YNNRL RI2 Rl R R13 R14 Formul a
14 Rl and R2 are independently hydrogg.}rbt met hyl ; R11 and R12 each
represent O to 3 substituents independ | y chosen from hal ogen, hydroxy,
cyano, Ci- Iky Cl- %@m no- and dlt;é Cl- C4al kyl ) am_no,

Cl- C2hal oal £heompe pecardingyo Claim Rars2 atprmule W@efer#%lependent ly
hydr ogen or rret hyl. 173 29. A cQnpouyd % salt according to Claim1l or 2 of
Forrmul a 15, wherei n© S &3 N°N R11 a~o R12 Rl R2 R13 R14 Fornul a
15 R1 and R2 are imdep ent]l y hygirogen or nethyl; R11 and R12 each
represent Q&suws.t yﬁe gNendent |y chosen from hal ogen, hydroxy,

cyano, i kyIY Cl- ﬁ’oxy, nRpP- and di - (Cl- C4al kyl') ani no,
a - CZhaI oal kyl , and - CZRQI oal koxy; andnlﬁ ?ng R14 are independently
chosen at each occurrence from hydrogen a P %91. 30. A conpound salt

accor diRygnd R, @r&indegendently RYdrbginBtinetliyd; Wherein
Ri: represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, C;-Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Chaloalkyl, and C;-
Czhaloalkoxy; and
Ry is C-Cealkoxy or C,-Cgalkyl.

24. A compound or salt according to Claim 1 or 2 of Formula 10, wherein

R
/ 16
O S

|
A1/X\Y/U\I?l)]\rr \N\Rﬂ

Rt Ry Formula 10

R; and R; are independently hydrogen or methyl;

Ry is represents O to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, C,;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cyhaloalkyl, and C;-
C;haloalkoxy; and

Ry is C2-Cgalkoxy or C,-Cgalkyl.



OS4R12 a\0 A~- XYNNI I RI1 R17 R1 R2 Formula 16 Rl and R2 are

i ndependently hydrogen or nethyl; R11 and R12 each represent 0 to 3
substituents independently chosen from hal ogen, hydroxy, cyano,

Cl- C4al kyl, d -C4al koxy, nono- and di-(Cl-C4al kyl )am no, Cl-C2hal oal kyl,
and Cl-C2hal oal koxy; and R17 represents O to 2 substituents independently
chosen from hal ogen, nethyl, and nmethoxy. 31. A conpound or salt according
to any one of Claim116 to 30 in which 1)$IS NR and Y is -CH2- or -CH2CH2-;
or Xis Oand Yis -CH- or -CHCH2-;1dr X and Y are absent. 174 32. A
conmpound or salt according to any one of Claims 1, 2, or 16 to 30, wherein
Al is pyridi2A- 2- ¥t cppydicaisalt acoprding t-Glain 1vetiZef Rosmuladds whereid with 0 to
3 substituents independently cﬁosen F{rom hal ogen, hydroxy, cyano, ani no,
nitro, G -Cal kyI - aI Kk hrﬁ “%and di - (C1- al kyl ) am no,

Cl1- C2hal oal kyl , ha al k xy, d phenyl . 33. A conpound or salt
according to QXa.L vwﬁ.g \sNoxygen and Y is -CH2-. 34. A conpound
or salt accd¥di ntho gal r’rN32 e |n X and Y are absent. 35. A conpound or
pharmaceutically acce 1ablé salt ther eof , vvgll ch the compound 1is
selectedfroml(Pyr|d|n30arbonyl) 3(4 11

[d] t hi
1-(3- (gé%?gl%x%ye)%Henymmwwé%eﬁrglwn 32yl oxy) acetyl) thiourea;

( Banisyeprgsontshe oy} ;ubstl(u@m(smdepmdenﬂy yhasein Yonehalbgen; hydraxgayano, C;-

: %E’%?L& it Gk b g IS R A b T e, *

Cshaloalkoxy; and
R is Co-Cgalkoxy or C;-Cgalkyl.

26. A compound or salt according to Claim 1 or 2 of Formula 12, wherein

AT

R1 1
1 2 Formula 12

R; and R, are independently hydrogen or methyl;

Ry is represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Cialkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, C,-Cshaloalkyl, and C;-
Czhaloalkoxy; and

Ris is C;-Cealkoxy or C,-Cealkyl.



1- (3- Propoxy-pyridi n-2-yl -carbonyl ) -3-(4-(pentyl)phenyl)thiourea; 1
-(Pyrazin-2-yl-carbonyl)-3 -(3 -phenoxy-phenyl)thiourea,;

1- (Pyrazi n-2-yl -carbonyl)-3-(4-pentyl - phenyl )t hiourea;

1- (Pyrazi n- 2-yl - carbonyl ) -3 - (4-pentoxy-phenyl )t hiourea;
1-(6-Trifluoronethyl -pyrid-3-yl-carbonyl)-3-(4-pentyl - phenyl )t hi ourea;

1-(6-Trifl uoronethyl-pyrid-3-yl-carbonyl)-3-(4-pent oxy-phenyl)thiourea;

1- (3-Pyrid-3-yl-carbonyl)-3-(3-benzyl oxy- phenyl )t hi our ea;

1- (3-Pyrid-3-yl-carbonyl)-3-(3-phenoxy:fhenyl )t hi our ea;

1- (3-Pyrid-3-yl-carbonyl)-3-(4-pentoxy-phenyl)thiourea; .

1- (3- Pyri d- 3%y - Aromaguid oy_sali aprondipg IQ)E@WI 1 Qr3 of fosmula 13, wherein
1-(3-Pyrid-3-yl-carbonyl)-3-(3: zyl oxy- phenyl ) t hi ourea hydrochl ori de;

1- (3-Pyrid-3-yl-carlgonyl - 3- (BZphepoxy- phenyl )t hi ourea hydrochl ori de; and
1- (3-Pyrid-3-yl-carfonyl)|-3-(4-pentyl - phenyl )t hi ourea hydrochl oride. 175

36. A phar *

any one of r%&hi m;ql t o] 35 tjoget heRywi
carrier, diluent, or &cipRent. 37.
to Caim36, wherein the conposition i &Yornul ated as an injectable fluid,
an aerosol, a cream a gel, apill, a cap e, Pormplai3 a tablet,

opht halgn ¢ | utign r ransdermal . patch. 38. A package conprising a
pharnagg]&“fliglar%ﬂﬁﬁe@%ﬁ@hﬂ ORI ABY: A% cont ai ner  and furt her

conpr i R,nand Redaklk b | x%g&% ' '

sufferi nlg frot}q Fbngt?fb't%in{s@% ?ﬁ%ﬁ?&%ﬁl 39. A g%gg%%ﬁg{ogrﬁﬁésl%%npg%dgg%i ng to
Cd ai m 1 t hatcyanhithrCalkyh GeGalkeixy) mono-tandrdi{01-Caalkyldaminay Ci-Gohaloabylliandn
assay of HQéértggllaiOCﬁTtoi on. 40. A conpound or salt according to Claim1 that
exhibits an ¥H%Es than 1 micromolar in a replicon assay of HCV
replication. 41. The use of a conpound or salt of daiml for the

manuf acture of a nedicanment for the treatnment of Hepatitis C.
A compound or salt according to Claim 1 or 2 of Formula 14, wherein

r a conpound or salt according to
h a pharmaceutically acceptabl e
maceut i cal conposition according

o S

x AN

ATTTYTON
R

! Formula 14

R; and R; are independently hydrogen or methyl;

Ri; and Ry, each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cyhaloalkyl, and
C-Czhaloalkoxy; and

R;3 and Ry4 are independently hydrogen or methyl.
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29. A compound salt according to Claim 1 or 2 of Formula 15, wherein

X
A7 YT N N
Ri R,

Formula 15

R; and R; are independently hydrogen or methyl;

Ri1 and Ry each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Cyalkyl, C;-Caalkoxy, mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyl, and
Ci-Cshaloalkoxy; and

Ry; and Ry4 are independently chosen at each occurrence from hydrogen and methyl.

30. A compound salt according to Claim 1 or 2 of Formula 16, wherein

=z /)
O S \ N
X\ JL )k /@\ /(Q‘]Z
A7 YT N7 N 0 X
| I R11 Ry7
Ri Ry

R; and R; are independently hydrogen or methyl;

Formula 16

Ri1 and Ry each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Cqalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cyhaloalkyl, and
Ci-C;haloalkoxy; and

Ry7 represents 0 to 2 substituents independently chosen from halogen, methyl, and methoxy.

31. A compound or salt according to any one of Claim 16 to 30 in which
X isNR and Y is —CH,- or -CH,CH,-; or
X is O and Y is -CH,- or —CH,CH>-; or

X and Y are absent.
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32. A compound or salt according to any one of Claims 1, 2, or 16 to 30, wherein

A is pyridin-2-yl or pyridin-3-yl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C;-Csalkyl, C;-
Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cshaloalkyl, C;-Cyhaloalkoxy, and
phenyl.

33. A compound or salt according to Claim 32 wherein X is oxygen and Y is —CH,-.

34. A compound or salt according to Claim 32 wherein X and Y are absent.

35. A compound or pharmaceutically acceptable salt thereof, in which the compound
is selected from
1-(Pyridin-3-carbonyl)-3-(4-benzo[d]thiazol-2-yl-phenyl)-thiourea;
1-(3-(Benzyloxy)phenyl)-3-(2-(pyridin-3-yloxy)acetyl) thiourea;
1-(3-(Benzyloxy)phenyl)-3-(2-(pyridin-2-yloxy)acetyl) thiourea;
1-(Pyridin-2-yl-carbonyl)-3-(3-methoxybenzyloxy)phenyl)-phenyl)thiourea;
1-(2-Methyl-pyridin-3-yl-carbonyl)-3-(3-(benzyloxy) phenyl)thiourea;
1-(3-Propoxy-pyridin-2-yl-carbonyl)-3-(4-(pentyl)phenyl)thiourea;
1-(Pyrazin-2-yl-carbonyl)-3-(3-phenoxy-phenyl)thiourea;
1-(Pyrazin-2-yl-carbonyl)-3-(4-pentyl-phenyl)thiourea;
1-(Pyrazin-2-yl-carbonyl)-3-(4-pentoxy-phenyl)thiourea;
1-(6-Trifluoromethyl-pyrid-3-yl-carbonyl)-3-(4-pentyl-phenyl)thiourea;
1-(6-Trifluoromethyl-pyrid-3-yl-carbonyl)-3-(4-pentoxy-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(3-benzyloxy-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(3-phenoxy-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(4-pentoxy-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(4-pentyl-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(3-benzyloxy-phenyl)thiourea hydrochloride;
1-(3-Pyrid-3-yl-carbonyl)-3-(3-phenoxy-phenyl)thiourea hydrochloride; and
1-(3-Pyrid-3-yl-carbonyl)-3-(4-pentyl-phenyl)thiourea hydrochloride.
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36. A pharmaceutical composition comprising a compound or salt according to any

one of Claims 1 to 35 together with a pharmaceutically acceptable carrier, diluent, or excipient.

37. A pharmaceutical composition according to Claim 36, wherein the composition is
formulated as an injectable fluid, an aerosol, a cream, a gel, a pill, a capsule, a syrup, a tablet,

ophthalmic solution, or a transdermal patch.

38. A package comprising a pharmaceutical composition of Claim 36 in a container
and further comprising instructions for using the composition to treat a patient suffering from

Hepatitis C infection.

39. A compound or salt according to Claim 1 that exhibits an ECsg of less than 10

micromolar in a replicon assay of HCV replication.

40. A compound or salt according to Claim 1 that exhibits an ECs of less than 1

micromolar in a replicon assay of HCV replication.

41.  The use of a compound or salt of Claim 1 for the manufacture of a medicament

for the treatment of Hepatitis C.



