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[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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[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 initiation 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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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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[0016] Thus in a first aspect the invention includes compounds of Formula I:
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or more preferably an ECso of about 1 micromolar or less; or still more preferably an ECso of

about 500 nanomolar or less in an HCV replicon assay.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Figure 1. Schematic of an assay for evaluation of compound activity against
HCV 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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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 ''C, 23C, 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 Rp. Unless otherwise specified, each variable
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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
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alisA R LR ard RS Qirhik B ; mefyD ethyR HEhy1, ROPASHY hebutyl, 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, C;-Cg, and C1—C,4 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
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carbon of the keto group being included in the numbered carbon atoms. For example a
Cpalkanoyl 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,
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[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.
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[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.
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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
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group that is directly attldched via a single coval ent
bond (aryl (Coal kyl ) or attached through an al kyl group

atonh! %Yt}l'm? ﬁeﬁr[aﬂﬁhé- afofhsaRMUY cafboma M&Ebc%l‘?d@eteﬁgbﬁléﬁkw groups have

ary enconpasses, but is not limted
fronbé nghout ﬁtmagyltcenﬂa ynd nm@typiq@bly bavd ﬁorpcﬁotsﬂ] ﬂlll&]@omér Ricyclic

hete%%?’%ﬂ?’gﬁ% 5?9';8 g 1¥/ hiX %@éﬁ’ etQ F‘g Ao %ﬁgcaq?ms fhe size of 8

hetefd® &1@hﬂtwgo@p iygived lbpﬂlerﬂuﬁ@eﬁwﬁ@g &ibéh fothd tiregroep e@htams For
safurated, parti aIIy unsat urated, or aromatl c bicyclic

examglpb@eymvhet@rpeag:l@e,ﬂsx EROURLFPIEERS froy Relp WP | Tieg %aab@aatoms with

the rg?x%ﬁjggg[ﬁg%&%m(%r Jcon ol R,]qu}l{g‘ Bgl‘ﬁg %ﬁ?stseﬁﬁnotﬁzl\g?;gﬁgs' Preferred

heteﬁdeHl@bﬂt&Egroﬂ&ﬂﬁcluﬂé I(};&Iﬁdoﬁd@?olﬁﬂldwcmﬂclad:k}d igngms and C5 Cio
descri bed herein be substituted on any avai 1%
bicyeliphetereyoerlkyl P, mpiss 9T befsiasueiaalicn] gpypy elu ¢ morpholinyl,

r cIoaIkyI groups, such as
plpe%&ﬁgéﬂﬁnﬁh%ﬂ%&ﬁ M% iS%:/ycl oal kenyl groups, such
as [060671] dhe xenyThetdbodydtje @rcmpb indadakegla 58 oepsherahahtieatet], partially
st Fani s EY AR D bl By ot Bm .0
and §a$vﬂf1?i$rg nm%)fﬁfgoﬁ@rhpg&ng A8l R W1 i"ﬁ‘éiﬂlbgreﬁf’lﬁcychc saturated

spe of carbon atons, usual rom 3
partmﬂig mhsalﬁratedn«yf gambnhettmaplic maxsgem p1Ca 1:(3//1551 biank:mbered tricyclic

TR SR TN
and %ﬁ'c@ﬂtﬁiﬂl&g &Y o) BRUKY het@Foatonss inf@¥ndaN§ cBosh fBorh M8 and S in

cycloal kyl Tings or contain bridged or caged
eaclcyeg obithk yiultdplo tipg systeyc Usdgsk piherwine indicatads gler}fg}yerg@/chc ring may
be aﬁgcq)gagcté {t{s %%ﬂrggﬁt > §9}§;%{ 4 thoe?ﬁr thE)rE‘l%g %Qrbﬁﬁ afb%lti ﬁﬁpre@ﬁf?% Ddtable

struStRs tWhéiﬁﬁHﬁ:afé&)th@Hét&oay&MQ‘iﬂga ldkschbgd berpin mby bé subsﬁtuted on
attached as a spiro grou npl es. of cycloallc

carbgnoues a.mmg@a@tqm &ithp re@pﬁmg C@%PW ylable. e@&t&%ﬁ @Wl in the

cl
L e T
hete%HﬁtﬂﬁQﬂﬁ@l%GtB@WhU%E&ﬁﬁh@ﬁﬁSﬂ&e tHz 4 5Dt the tatilerungrenof S and O

ator@@gl,y o algME )g?cg{pgg lnpﬂ@o%gi‘l%}aﬁ,l Cglrgpfeg'grﬁsjé(d{olt pgorrg FP%?I He Examples
or BRI PP S T SEERTRES Byt iy

imidzy.clyh oeaydlyie furgyl, tbﬁ)@ﬁ&}yl,ﬁthlaz@eb tmowlrtetrm@lylelsnxazolyl
qumo?myf 8?rlnl><lyl %‘%a%%&?@en%b]th Eenyl 1soqu1 1nyP %uﬁ%zol%y? q%moxahnyl
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, benzotriézolyl,

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



as defined above attached through an -NH (C=0 - |i nker

where the cycloal kyl group is covalently bound to the
woRdmogens at om [0061] As used herein "hal oal kp€T/US2003/036809

i ndi cates both branched and4straight-chain al kyl

groups having the specified nunber of carbon atons,

chroﬁ}éhéﬁo;ntﬁ&&ﬁmmtanéol Frl réeﬁlﬁaﬁ@ho&ﬁydmazeﬁfrmyl general | y

maXi mum al | e number of hal ogen at oms.
dlhymmlﬂﬁhlaﬁmylh éﬂwétolbynzmmzmle dihydrobgpzodisenyli ni t ed

dibygispenabinpish fTapsbatayde R IR MR AT sHRSE Y ot o
dihyBrdbRhRAbKMYI, gihgmca&nﬁieﬁyl rkﬁﬂ%/c&bﬂﬂd&yntcﬁhﬁs@iﬁ@doddumumm

an oxygen brid [ 0063] hal o as us
dihyHerissionazodyledigy rglquwgpbnowmddmglrmgﬁtbwgol g,dlhyéaqpxadlazolyl

d1hygr0 pP'BaIZ?lAi(eﬁ%éd?%Fg%Z% r%ltdlhpgr%slj’lg@%%ﬁfhhgm?g% Vﬁnﬂh 38l Byrrolyl,

dlhyﬁﬂﬂlhﬁio![iﬁoﬁylodihﬁdrb@mﬁoh@ﬂ cﬁhﬁfretre&b)iqulf dldmdrbtl‘tla)dlﬁzolyl
eteroat ons chosen fro wth rema

dlhydrq’@amlwnﬁﬂwém@e@af%ﬁdrotﬂazglygzﬁmhadmaéwﬂ malflazop%’/razmyl

imidgf oyl YRRy AR S it Ao ridy EanlapBimiatnt,
imidarethdabblyl, imatardthtaac3], 1im&taeotﬂmiphmsyl;:1hd@lmyl flndWhZMle
and S, with re ar b

isobpe sk HO DA SR S AR RGRY. PR EHeEy EoipggfanyL
1soc?l5rﬂ B 5§66 m%n?rl RERBIRAL REQRhOTE iR Y1, REkBOEAL

‘anot Is preferred that the total nunber
methflerﬁdmaayﬂer&yhhapfﬁhym’dmﬂeo:tmh&pb&mydaz@p@yrpimﬂ erepzoybraxetanyl,
t.han, 2.

oxoniampAT P ERaH GebratnY. PhEeiie thet ey BBy
purlﬂ%lt Pﬁﬁhﬁylt B?ﬁg r opyRSARYI ﬁ?ra%lopﬁﬁia@fn@ﬁ [Y/fazglogyﬂﬁyl

e nhot 1imted 0Xazo ran
pyrqzyloazmmg,dmyl pyrezdothmphenyl pﬁra@pﬂomwngz azmyl pyr1dopyr1d1ny1

ittt ety S g iAo P it midseopyrazio

tetrafhls}ﬂl‘bﬁ}ﬁﬂa% yrffdﬁhﬁ%lo {eﬂahﬁﬁﬁmﬁﬂﬁﬁ 91)(&12191 yétrahtD@rmlﬁfdlaZWﬂInldyl
bénzot hi azol enzot hi ophen benzoxadi azol y

tetradwﬁgomogb@nmds t@t@hbgdmpyrr@ﬂéﬁﬂr Ydrcrﬁya%??&mamwﬁdm yl,

e OByt ssassacalal o
tetrz{l’@ﬂﬂ)ﬁhleﬁylaﬁstrﬂ@d[ﬁiﬂhzdl@pﬁﬂmﬂhleteaiakydro‘grazoﬂppyr'ﬁtnmsl term

ROy RYL Sirdsye BT rab g o lophte) et
thlaa%%l&l ﬁﬁérﬁ{ R FLE?L }gﬁ)llyra‘n NaLieRh etﬁm%hﬁ)%a&igﬁttﬁ&myl

Ic gro 'ng from1 to about
tnaiﬁﬁi@&aﬁﬂﬂr&ammaﬁmgmmmompyad}d Siazelopyrimihmylni ng
at ons e|n car fated bi cyclic ring

tnarlng@ﬁhﬁ§%| %ﬁ%ﬁ% ﬂﬂﬁ“@? S ring

[0069] As used hereln 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



WD 2004/ 046095 PCT/ US2003/ 036809 13 atomw th the
remai ni ng atons bei ng carbon. Monocyclic

whedoanemyt| oal kyl groups have from 4 to aboutP@I/UE29G3/036809
atons, and nore typically Have from5 to 7 ring atons.
Bicyclic heterocycloallcyl groups typically have from

such @Ql@éJ ExbinpRs bPFl'%QﬁfdéeullZally BGepablREaltshinelude,2rt afe ot limited to,
heterocycl oal group is given by the nupber of ring
mlneo;airob orgaatcoend saﬂ]’r@ ofj PasipresigHesiuss as pigEnes;callsa F)',')reorggmc salts™of acidic
Crhet erocycl oal ky Cc t
remdp?ﬁ,ﬁjm as B%rﬁ %th(g Iﬁgl&é %rhdgthg ﬁﬁe rgfrfréa neﬁi?]laé‘{u?l%ﬁya%& n@?ﬂ]ﬁ! F§.':11¥S include
the chRvaalBienil mdnRexic khlktndhkd quutahasemmhonomNaltOof thagasnt compound

Preferred het |.oal |
fomn@@tymme,rf&rg ,'raoc 5 18%0@1#&%%%?%%;@8%? féamgle conventional
0
non—ﬁ)xtl r(l)d(i: )g/aé{g (ﬁﬁ tlﬁgéreocﬁe%ﬂg&}f krirg ugH&%% %o ] n@rfasq{ydrochlonc
hydrbrogdid zultytic, sﬂlfmﬁch pligsphoricaniripynd ‘diellﬂheng»ﬂd the e&lp;sprepared from

[ 006 The t het, | di
orgaie ABie SEEISER AP b P LSHT> S et et gy mate tharic, oitic
ascoﬁ{l@ g)g}rfo aﬁ% Cl‘gf@fcﬁzﬂfgfbgci fph&@léceﬁ@ Abkantic, ‘ﬂ)eﬁ‘ﬁﬁ@ lseldyPidBmesylic,

remai ning ring at ons
esylibgheasglic anlfamhc (0% acatoitybﬂnzmnﬁmn@rm, ml@e}]@mlﬁ)nganmﬂ@]éwlfomc

etha%%aélttsﬂélﬁcll Oéa 1(85#35}%%1@9 r%%g? @3@? Ib@ﬁg—? W refr)ecr}/ 1lr§,|0C 4, an; fqghe like. The
pharﬁx%@&ﬁic@ﬂﬂ ch%f)tabﬁ‘e%ﬁs df tH@fn%Vs&ﬁﬁlWBntan t::i?rﬁbd@#nthe@ized ﬁbﬁga parent
system chosenh fromN, O, and S and contai ni ng

compquh; a Bagie beacodt arsetyrhyepraneinmel chenuen ﬁnqﬂmslm ﬁenerally, such

sS40 R B PRSIV BT sfqomori

amol® FthSspRsbriale bdss (RCRdaNk, O5,0up, @K ﬁ?dlrohﬁlb,ecraﬂadrmm brcarbonate
carbon atomthat results in a stable structure..We

or thienidtiel at b reasting Epepase fernscotithegsopperidsysih # %tPéﬁhFPnFFé?C amount
of tl‘%%%gﬁﬁ%?)?l% e'ag de §u&{‘r5a&?059 gfébt?éicglﬁl @arﬂb& HRGE By Ar Qi fm B&‘ﬁmc

oun trogen atomin
solveat & 1ﬁ<ﬁ)&ﬁixﬂ1r€&?t}ﬁ b0 %hérﬂlljzgmommluemmlmmia lik¢ ether, ethyl acetate,

referred that the total }J ;t
cthapel; SPRIOYEILOTGRIOPLrIe &G Re %ﬁewgﬁﬁﬂ? e % flftional
sultafoget %I(l)tts %grf?%dﬁ §§6} hd Ran%?%Phﬁn@chﬁfc%y S&é’ﬁaek 017@1{ @&PMack

nmore preferably not nore .
PublhagpCespanf, Easiberiacypc 1418 @¥8%)ps i ncl ude, pyr|dy|

ind é))(l#/g&)l p%érlgglgg@,}égs" ngcﬁ}l(il%;;lflly rc%lm)g‘% ﬁéziit %)é{;(ml%ccgflgﬁunds of
Fortﬁﬁlﬁqwe}iladmtuﬁgtﬁﬁﬁ% ¥ nantr8SiedZabsbt, e. €Ul thétibolic processmg of the

pyrroly pyrazol yl, benz[b]t hiog henyl , i soqui nol'i nyl
produug. Maxaoiplasyolf prqqiyugsoududq; Pt are it bmited ta, sestafadioymate ahd benzoate

dr0|30|n 6,7 t et
and 817? Yives %fg‘c?lp%]\o&ﬁﬁ%;ﬁ’lps (?ﬁ?tg%;ﬁ c&ﬁgLﬁ?ﬂea%l; g'ggoylp?m )}Pe compounds
ofFQMﬁﬁé@' yl, pyrrolidinyl, norpholinyl, piperazinyl,

plperldlnyl and pyrrolldlnyl
[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, €.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
i nclude, but are not limted to 1, 1-
wa@l2@xm440bs eno- t et r ahydr ot hi opyr anyl , PCT/US2003/036809
1, 1- di oxot hi ochromanyl , 1, 46di oxanyl, 5-pteridinyl,
t etrahydroi ndazol yl, azetidinyl, benzim dazolyl,

serunP R FsSR% A Aphifiche peisosarlctionianzoditectaly level of virus or viral
benzof urazanyl, benzoi sagxol

|, b I, .
antibpding ispyy alztsicipble chpegpBitds pig ymag;/e Qé%%ywﬁiﬁ‘{% a standard parametric test
enzot et rahyvdr ot hi '
of st RES A1 Lo s RHten 3Rl N S0 oyt
\k;%r@@mqamk licoeisarsedhdreiniingthdescay lgaraiodlemendr fop Exanple, a
\O 2004/ 046095 PCT/ U820035036809 14, cht ogangqr;gl erits own
plasteiy ePEHGH bacatic RERETIAN VINUEJUREF FRRAPIC ‘bflfﬁlzllbﬁﬁ o0 B ey Y
contrgli. Rég%ﬁ%%ﬂ%ﬁ erEit"ﬁ%ﬁl RYIA ordD IR AaReRZHSEXAS bR Nbuble stranded.

obenzodi oxi nyl, di hydrobenzof uranyl,
di fopas phemdet atidaan yiucleit imjdimobeaniedtan usyshessgin refers to any DNA

or Rﬁ%&;&ﬁ%q an szlr?é}% :99 e?dlllhq% %@8@%%‘({1 Ig,{' %ﬁllgle stranded, the molecule of its
com@%xﬁé%r'é%}l %gtﬁ’ £ Yither Bh O & eir&Qaiional T eRYlssing nucleic acid

I'azol yl, di hydrooxadi azoly

| :
moleditley,dr sepyermz ionytryctate lof d paytignlay srsieic agidipeleedy p@rap%g/qs’cnb ed

di hydr.opyri m di n di hydr [r. I . Ve 2! ditect
herela! qup@(iipﬁ%qqq{gﬁuonv Wﬁvﬁ%@pﬁ% itl,rlﬁ/ fe,quence in the 5' to 3' direction.
Vmgjlﬁﬁ%f&gt razol yl, dihydrothiadi azol yl, _

I hydr ot hi azol yl, di hydrothienyl, dihydrotrjaz Ig/l ,
he gt Asalissisised/ihovie qgwgp&ycprhﬁqop@e’s compounds and salts'of Formula I

iJni dazopyri dazi nyl, imdazopyridinyl, imdazopyridyl,
25 d4Teq 400

rimdinyl, imdazothiadiazolyl, .
i nstazpiddazRbLYY theiiftddan tiluieh eayibouridadod saltslof Formula I, which
i ndol i zi nyl, isobenzotetrahydrofuranyl,
has the styeq gloanaicplatpeiies 3 Rorppla [ E8RBAR8YHI eny! |
i sochromanyl, isocoumargnyl, isoindolinonyl,
i soi ndol i nyl, isoquinolyl|, isothiazolyl, isoxazolyl,
t hy¥Vidi pb, oxadi azol yl,

met hyl enedi oxykenzy¥, n
oxazol opyriMyl Y oxab| yl NoxeMnyl, oxopi peri di nyl,
oxopyrazol yl, oxopyri ¢ nyl .5 phenot hi azi nﬁ:' ,

phenoxazi nyl, phthal aZt'nyl ,~2 purinyl, pyfazoapl

pyr.azol opyr.azi nyl , r idazi .
but @%ﬂggl@,ﬂ@%p?@ﬁ ,Xl, Pﬁ%h%%ﬁ? ¥?,ﬂ? drimr%/ dre defined as follows:
Py WJ@E 3‘}1?'89 RhaRYindeRB&ABI OLC],aE DY, Cipslkédaispgy cycloalkyl, or a

I nyl, quinazolinyl, quinolinyl,
partigiliy noseratedlor atomatiziegthooyalicagmgup, or a saturatéd, partially unsaturated, or

t et rahydroi.m dazopyrazi nyl. : . . S ent
arongaé{cr}g myaklﬁgwog%pioégvﬁc yz?q and A, is substituted with O to 5 substituents

indeﬁa@ﬁcfeﬂﬁy dhSHHIRRZ DY(H), dhd ), | o
et rahydr oi m dazopyri mdyl, tetrahydroi soquinolinyl,
t e ORI INbeyr anyl , tetrahydropyrazol opyrazinyl,

Ry BRAACHBBYP FRR D oacpubvamn gy e oxe 00O
-CONalJ, ey IS, RS NGJ-C)ltadatiayaid it FC Ambatipyy, mi dyl

oL s S0V L i, . Cneny, o Ctlns,
c6a{1<§%§,gc%€éa]‘i’l%eﬁa&%&},pd{-b%uwﬁy(c}@}dﬂ?ﬂ}? lLRRYI(CHYg)alkyl, mono- and di-(Cy-
Csalkyl)amino, mono- and di-(C;-Cqalkyl)aminoCi-Caalkyl, C,-Cealkanoyl, C,-
Csalkanoyloxy, C;-Cgalkoxycarbonyl, -mono- and di-(C;-Cgalkyl)carboxamide, (Cs-
C;cycloalkyl)carboxamide, mono- and di-(C;-Cgalkyl)sulfonamide, C;-Csalkylthio, aryl(Co-

Caalkylythio, C1-Cgalkylsulfinyl, and C;-Cealkylsulfonyl, and



t hi adi azol yl, thieno-tetrahydrothiopyranyl, thienyl,
t hi ochromanyl, triazinyl, triazolopyrazinyl,
w0 pdoanedoepyri dazi nyl, triazol opyridyl, PCT/US2003/036809
triazol opyri mdinyl, triaddl othi ophenyl, and where
possible N- oxi des thereof. [0069] As used herein an
" MENIe -G, WRrd @ iRcisvRof -(CHS), S szmabmegﬂ @hﬁkﬁnﬁl he

carbon atom additionally contains two sing e bon

(CHthI@HB)m ot -@F )N EShimai Whergm andiay lre 1gd@ngapdq§1ydéﬂ|, he’d or 4; and

R, if RS GRS L et b PR PRl AR BT o
Clolﬂb%&ibhéfbrr@eycgbam [y f1 te@ Bl fdeatalptiyl, &Hﬂﬁﬁiyldfdiﬁcﬁfdmo[h ?170]

used herein a thlocarbonyl group is a group o
wﬁ@h@“ﬁﬁﬂﬁﬂ%@Wbﬁsdmmﬁ?%W the carbon atom additionally

ac ge%‘%d;a?a%ﬂ%f é\}thﬂ?(?ll (??1 B’?p @Z sLa\ gﬁ&ge withed {Bs %‘éﬁﬁ@hﬂs Yndependently

e sal erlva ives of
chostingedne 8 6ld gert; @R daminb ﬁ@ﬁCEthﬁﬁCp@ﬁ:ﬂMxy} aropoumtl dis(C:-
nodi fi ed by maki ng non-toxic acid e salts
CuallBiatm, Cotr IR DR AT BTk 1A BAAIER ¢y Cohalolloxy, and
cept abl e sol vates of such conpounds and WO

04/ 046095 PCT/ US2003/ 036809 15 such salts. Exanples
of Mteafmlratbaﬁioua loF A ami:Apisedcxiaeb@ablﬁcsgxionp bubeterooytlicagreup

sub%gtraé N Rl b T O (RN (G
[égsqb@and 8hQURR tp%ﬁkfe‘?itl?@ @aN@@whbs%maWh@ﬁeRm&&%n orRis

phar maceuti cal acceptabl e salts include
Ci- (Eéaﬁcyd: onaryHCo-dhalkyhogach oﬁwblobad; substitudicd wish Qmaﬁ @ub&mu}tents

inc GERTERNY e e Raro b e BT R g Atoe B vRosE - fapatoatio, Ci

C,hfie ﬁlk 'm L@@alkfy@ Y, e0Lall@R§ andHéd-@xd @i-8C;-dga3ia/ fagnino.
i nclu hose derived frominorganic acids such as

hyd%&zﬂ‘érs @1-Cs plalk Sbrlomikenylstd-Furvickoalkaly of ghseat; Y is Ci-Cs alkyl,
Cs- (Ipﬁ(f ﬁ%@ sﬁéstfiute@ R)\H{h' é é{bg?clogﬁaf L Ck“accsﬁﬁl(ggylt &g G @Lciosalkyl or absent; and

rom organ

whedr'o [y b, Wsid@bsemt.c, gl ycolic, stearic, lactic, nalic,
tartaric, citric ascor bi c, . panvi c, rraleic,

hyd9@¥9#%ﬁé@@°n§58H9W§E@Wi@rngmﬂtanlc, benzoi c,
ggg%’é}gx )}baél@ yalré ﬁ%d u%eglﬁ}éﬁﬂf %C#Ptﬁé%ledsrg1#2%!1%/?'@2'—@5&111{611}/1, or Cp-Cg

alkymt lactesfUbHioln ls(:substﬁtdeé ethdd Ul $ubsiitmente xalependently chosen from

halqEE R VG wpigy etk oh iy HeCa hene Cspbdogfotnar R and Re

are PiRARH Fort Y §! ntto' RhhchfBreAfafy M\ GshéSludaifRd Bag %Bﬁonally

compound, a basic or acidic noiety, by conventional
contaireng o addettdmabﬂsetemnm czhotsqn fremdh S, sad Os whaah Jdo 7-membered

s SR N KRR Y ——
cho@RFFAR haRE&, %&%x@smlho as;- N@ﬂkﬁa@l Malké¥y, oy dardide, -
car bonat e, bi carbonate, or I ke), or by reacting

Cﬁﬁ%@émbms@r{bhdgdbﬂ.mﬁ@@eCdBWvﬂumds with a
st (fb&?jl %meﬁ compmmm)dlé w111 be referred to as compound of Formula IA.

phe

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

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
wa@20ou0sa09e of the two. Ceneral ly, non-aqueous PEOUS2003/036809

i ke ether, ethyl acetate, 18ethanol, isopropanol, or
acetonitrile are preferred, where practicable. Lists
of additional suitg bIe alts may be found, e.g., in

Reni ngton's Pharrra Sci ences 17t h ed., Mack
Publ i shi ng Company }E\ , 1418 (1985).

[0072] The term Ypr o NJgs N ncI es any conpounds t hat
becone conpounds of ormulla | when adninistered to a
manmal i an subj ect, e. ™., on net abolHoemptad®essi ng of

N N Sl B NI TN 1 e
t |
ot SENHSHIYARINE B, § 4161 AA R GBI A5 EHA broup

gr oups e conpounds
covilefiiBhoutiieo b eoimt bf hitachpent indwihyladBfae & Nrgogmoaton, a 61 to 7-

ound of thi i nvent i mea an anmount
mergharg G%CYCﬁmrﬂa Wﬁ%aé‘{féﬁf’gg‘eﬁe@%{r&?ﬁﬁﬁﬂp 6PVAIHLY BoyRe te a point of
attaﬁﬁﬁ%n%m Foﬁrﬁll@fB’ViaC!ﬁNltﬁgE@ gAYt ke 7.haBRbirdkd SEehhFslodityl group

loration of symptois, e.d., an anmount effective to
covaleairebmadtthe pgylmrpf atteshoientin\Horahlai IBfwe & Carhonaatein which is adjacent
ef er i Ci
to a et S i P Btebp e DtysCnb B R o R avhiiy thg rings are

fuscd R 3pir® Eﬁva%l‘lﬁfy%hﬂ&tdc 4 Poheofdttadhmerlt il B&inn QA BRI MWitrogen atom.
present synptonms of being infected. Thus a

t hé@@@ﬁd uai e &b 1Gs cpelpaliyl e @artishi unsatpted ot erpmeatisarbpcyclic group,
or a%at%?at&{] H{fltunsc'a {eﬁl c?rnﬂg‘oﬁlfgté UGEXIS% 12 &?('tug)g' fi cant

i"Acrease Sl gn| tabl e | evel

of (903 SEa@h oF whith f*aiﬁatridb@ﬂlls gabstitutedr@ith@tto Srxubstitidmomdependently
WO 2004/ 046095 PCT/ US2003/ 036809 16 serum or
chogendtqie §2), (R).ANGEk &8It i ncrease or reduction in the

ot EEE BReBerdHBY ool HoliPhbect] htlion RUARL Ui, nuPB¥o, -COOH,

det |s statl s s’gni t1cant
-COMNIES, a810:NTE,, Fﬁiﬂ,a(hﬁthadbaﬂlg&tand(ﬁl -GjhaloaKbkg.al

si gni fi.cance, sych, as dent!'s T-test, . wher < 0.05
8{;1018 ipfopplspily Ghosen doifs G Chalkeh bl <%fa/§s&a§§ﬁ1kyny? Cr-
t Q £¢ -
R R Sy e e
Coalkglh)geing, moder aridtd-(OwsalkpiamiobC1-C4alipl, C@@zalkmyoyﬂbecz-

ith Rl DNA and b
ol G Ry Lol Bk G sl Bramige. o
C7c§@&>ﬁﬁ§fl?<ﬁrbo‘%§m%{%eﬁmﬂ§f Slduilef LT 8kl Qs akli, cslrcﬁklfithlo, aryl(Co-
nol ecul e, either single or double stranded and

Coalphilie GtCalkytullinyhenddheCalkylwifonyls andc onpl enent ary
er line

37 QUSRS ARG SRR o B,
(CH%O'GGH%e a8l -@HANCEL), AT whete heind n@@ﬂedn&@pleﬁ@dﬂﬂ@ 05,13 or 4; and
R, 13 S}f’ocsgrll from Cs-Cgceycloalkyl, 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;-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Cjalkyl)amino, C,-Cjalkanoyl,
C;-Caalkoxycarbonyl, 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-Cjalkyl),

each of which is substituted with 0 to 5 substitutents independently chosen from halogen,



herein according to the normal convention of providing
the sequence in the 5 to 3" direction. VIRAL

wo birBI6DERS [ 0076] As di scl osed above, the i nvROIL/USI003/036809
provi des conpounds and sal t1$ of Fornmula |I as defined
above. [0077] Additionally the invention includes

conpounds t _phi t | _
hyaGR ISR G e Rl C i SRR € K™ LIS RINT,
Csal¥ox ;. bnd Mond- &nd\ii-(Th CsaAlkW)ardihoR, R2 FormJI al but in
whi ch the variab] es

o G008 s etos St Gt Ik by Rroblkaliodh o5 fbsert; 288 Whdh Vs

abseh?dﬁ@??}%@f}ﬁl y Cl-Cl2al kyl, C2-Cl2al kenyl, C3-C8
cycl oa , or a partlally unsaturated or aromatic

cafoedy & isaCigCqalkyl sobstautsd twuthdl exd] oib@f(—Cbcallclo,alkyl a5-to 7-

mer%w%ﬁ%éﬁcgcgrg eqogy(g{)%gdf 98 ! erl&f%(’ﬁn%elie rbgc%hc Eaterocycloalkyl in
Whh?r’?@ H[ngé‘ Qf%tiﬁsed' ot gﬁlﬁ’@ NEAENbE ¥hich B RitbtEPWith@to 3(Jubstitaeits

VWher e I's independently chosen from
indeperhdegtn phdrs;m ﬁixoxryhalcg@nbydrammanm iamyinn, ngxe Cr=@abel, Ci-Cialkoxy,

SSSTAR T el TR

CL{6gah) lﬁqlald@%a@@h&%ﬁmbnﬂﬁ%ﬁ%@hlo@mw alk§l, -C»-Cs alkenyl, or Co-Cs
CGaI | cox - C6al kenyl oxy, Cl-C4all cox6y(C1 C4al | cyl),

alkyapi, g v@gylmsmgys,tltu Math Qai@(ﬁ Q]qbstet@qnts @@gpmﬂpy%phﬂg,en from
haloéﬁn }aqr%gh%? ng%?ga%&?}lx A Ozyglggﬁkylc%ﬁ b -ﬂzhaloalkoxy, orR; and R,

are J@ilne@@ kdrepxycrarbgspbered RBINEtedddnono-unsaturated ring optionally
- (Cl1- Coal kyl ) car boxam_de,

cont@;)@gg;q)r@%ﬁng&gnji heteyeaam (&J@senn%(ﬁg_N ap@nd O, which 5- to 7-membered

sam%i acf %ﬁo?%&%@ %@g ?s{;gul‘ggtbtlu (< v@ﬁ?(‘) océ’ sdotiRen®idddp&idently

chodeh-fidmahiloyérs b dory, a,miaﬂ,CCNﬂaﬂQ@A@ G@ﬁﬂ]&ﬁ(y, mono- and di-(C;-
PCT/ US20Q3/ 03 9 17 GRa where G is chosen
C@ﬁ%f@?ﬁﬂﬂ@ ha O%QY@% ‘fbéﬂﬁoaué%ycw | cynyl, -
C{|6@ 3?]@@%%%t10@ﬁ%v1&e%ﬁpoﬂ@d%h Qhlts d‘f‘ F%hﬁuﬁ gl vﬂhch V and W
are i ndepen . 1,

ent | or 4; and i's chosen
are dsemh C3- C$cyc|oa||cy|, C2- C7nonocyclic

T S e SR P S ISR A hgin v
absdn®ldrANWRIRPY & @, R Y Whidng i atigf-@abstituted with Cs-Cecycloalkyl,
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-Creycloalkyl, 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:

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

(b) is chosen from C;-Cgalkyl, C;-Cesalkenyl, C,-Cgalkynyl, Ci-Csalkoxy, C;-
Cealkanoyl, and C;-Csalkoxycarbonyl, and



[ 0080] Each of which (b) and (c) is substituted with O
to 5 substituents independently chosen from hal ogen,
me«inquws am no, Cl-C4al kyl, Cl1-C4al koxy, nonoPCENS2003/036809
i -(Cl- C4al kyl)am no, C2-@4al kanoyl ,
Cl C4a|koxycarbony| Cl- C2hal oal kyl , C1-C2hal oal koxy,
arl@® lsm%w erqyfap ehaseafrone4SH, hnd seff alkenyi ﬁfz-AZaliksn)d

(oL B SRNPIIE, SR W RenBHBAN 0.5 o

R, is ems,en (o Cagcyictoalksll, QQﬁérldlﬁ‘yla;ﬂgeMéﬁS@ nidiﬁlﬁﬂﬁwent ly O,

R, or absent, where drogen or
tetfa}@ilr Oeﬁ%ﬂu!%wlmbslr H&iawl( @@fﬁbﬁpk%nh;hyl efép@hylopyrvdﬁl,daﬁnzsthmphenyl and
benzSHy t t S
enz > h%wgigl I?ﬁcg%f ‘Igé fidh @% 519(}1(56& ?éj&%gﬂlﬂé{égﬁiggh 0 Fﬁ g glﬁj%ﬁpute}n% 1n&,ependently
chosepxfiogm ﬁalo@amaiydajé@ydlmmalel-dczgaylo%llmoagkoxﬁhcﬁ@ahllfd/hlr(cl-
an an |
C4alk§’:é61§ (kfp %a]&in(@é, q—ﬁ%ﬁlkoxggar@géylkgnglphaloall)(yl C;-Cshaloalkoxy, and
henf@3- C7cycl oal kyl, or absent; Y is Cl1-C6 alkyl, Cl1-C6
p , .
allcyl substituted with C3- Cr7cycl oal kyl, C2- CGaI kenyl ,
C3- C7cycl oal kyl, or absent; and when V is absent, W

[ t.. [0083], Z.i arbon ocarb nyl, or
iﬁpﬁgﬁgﬁﬁﬁg%?‘ﬁﬁgg EﬁFngﬁﬂgbéE erery thydr ogen or
Cl- Ceal kyl, C2-C6 al kenylg or C2-C6 al kynyl, each of
which is substituted wt OtoSsubstituents

i ndependent | y_eH s%gn hydr oxy, anino,
Cl- C4al | coxy/ Cl-CRhal Qal k Cl- C2hal oal koxy, or
Rl and R2 ake joi edRpfcR{na 5- to 7-nenbered

saturated or unsaturated ring optionally
cont ai ni ng one additi onal heteroatowﬁ%ﬁggiﬁufron1N, S,
and t¥hafmaddii€dllyQccéRable SRIMRSESE saturated or

mono-unsaturated ring is substituted with O to 3
s BKR0] thy Epraulp Aobp sadaired 4z, RahBs dnV mohd hatypterfollowing
ddﬁﬁQXﬂ%oxy’ am no, Cl-C4al kyl, G -C4al koxy, nono- and
‘Cl- C4al kyl )am no, Cl1-Cz2hal oal kyl, and

Ch,GROal(Raldeayyl, {)I@ﬁﬁil&l@ﬁﬁb&tﬁ@ﬁ@@ﬂﬁﬁ@ﬂéﬁb tarB8cyclic group, or a
referred to as conmpound of Fornula | A [0086] 'Iy

saturafesl, Batiaby maﬂa%aﬁewr@a@gatmemc granpsabstyuisd Wity Oriel &
“ﬂ”“hﬁﬁ&qmi%Fﬁégﬁybﬁﬂ ein when X is absent, Y is also

e |nvent|on provi des conpounds and
Wer el o M0, 2004] 040005 PCT) US2003) 080609, 180 & S €
Czhalc\;\ql?yl and 8\0 C;haloalkoxy, an

(b) Ci-Csalkyl, C,-Cealkenyl, C;-Cgalkynyl, C;-Csalkoxy, C,-Cealkenyloxy, Ci-
Csalkoxy(C;-Cjalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-
(C1-Cialkyl)aminoC;-Cyalkyl, C,-Cgalkanoyl, C,-Cgalkanoyloxy, Cy-Csalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (Cs-Creycloalkyl)carboxamide, mono- and di-(Cy-
Cealkyl)sulfonamide, C;-Cealkylthio, aryl(Co-Cialkyl)thio, C;-Cgalkylsulfinyl, and C;-
Cealkylsulfonyl, and

(0) ~GR, where G is chosen from ~(CHj)y-, C;-Caalkenyl, C,-Cyalkynyi, -
(CH2)nO(CH2)m-, and -(CH,)aN(CHz)nr-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C;-Cgeycloalkyl, Co-Crmonocyclic 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,



Al Y)~NNI-VI WWA2 | R R2 Fornula 1B Al is
i-(d-C8allcyl)amno, an
WOR(@04608aI | cyl ) - N- phenyl - am no group, an N ( QlE€T/US2003/036809
Céal kyl ) - N-pyri dyl am no gréup, a 5- to 7-nenbered
nonocycl i c heterocycl oal kyl group covalently bound to

hyd%z& ,%nﬁ%alog{_?l—@ ]g}‘;lhﬁe%er 0 &F Rloy! Qm# & (\ﬂ %4@11{21)%&%662 Cjalkanoyl,

nonocyc art
C-Gakekyaab @], @t €habatidyl, Clgﬁmubamow,l amﬂtﬁhynyﬁound to a
point of  a chnent la 1B via a Nitrogen
at &%Olg 18 élog‘?amﬁ]eﬁ:b@g@g ‘graéé‘?’él oal kyl group
co t ttachnment in Formul a
TG BT KRR, Hathy L or Bhix

BVl a I's adj acent to a Nitrogen
at ®nandR,are Bidepanddiitly lmselmdt@neot @Bi-CyadkylcC,-Cs alkenyl, or C,-Cs alkynyl,

cackiy BERInPaHb g O § 61051 ErA P pp oM Ep L R T halogen

hydl%%r r@dﬁlﬁol @1 %) ﬁk&qj\l@l!@ﬁﬁﬂalﬁﬁoﬁﬁd CLeF}0MoHyS of R &8 R, are joined

cycl oal kY[, a part dy unsafurated or aromatic
to fogar HHap FHnemyersd paturaw er rs@nmuma@matefbang ppli¢nally containing one

addi 8&%%&{5‘9@2@&&;@ =y odnj&g% ci@ ﬁéﬁ r ou eééu? s%g.glited Or Tono-

mtsa?th&ﬁﬁ:ﬁ'ﬂﬂgqﬁl Eshstingepenaend B)éubﬁﬂt‘i&tﬁlnﬂépbﬁﬂérﬁ])y choban fréfithalogen,
(c), where ga) i s independently chosen from hal o

hydioyls anino, Gy BBylagi-Roalkeish FonOoKT, di-(EOGHIy ) @arkp C1-Cohaloalky,
H, Cl C2hal oal kyl , and Cl- C2hal oal koxy, (b)
and@%ﬁﬁé%lgﬂ int|ly chosen from C1- Coal kyl, C2- Coal kenyl,
C2{ Gl Kt ydrougel- Cbal koxy, C2- Coal kenyl oxy,
Cl C4al koxy( CL- C4al kyl), ami no(Cl-C6)al kyl, mono- and
-(Cl- Ceal kyl)am Bono- and
- (C1- G4al kyl ) anf nod \CHal kyl , C2- C6al kanoyl, C2-
CSaI kanoyl oxy, CIl1-C8al kloxycar bonyl, -nbno- and
- (C1- C6al kyl ) canboxari de, (C3-
C7cyc| oal kyl ) car boxam de, ISrptBuP gfhgprmula (i)
that?jé4 a@r&%ﬁﬁ#ﬂhﬁ%ﬁ?ﬁ[% Q)?a oﬁa}@eﬁjtaelﬁ&éﬁ)cﬁp gt%'upa)\;l‘)éh‘e(ﬁ% 0,S,or
NR:GlbSigalel yigud foohydbstiauents @mk:p erslentBRahaskr fienG(2)s (Hhasie) above.
from -(CH2)n-, C2-C4allcenyl, C2-C4al kynyl, -
)m, and (CH2)nN(CH2)m where n and m are
|n %gn Q Ra is chosen from
q%ﬁﬂ oA @1 @21’12&@31%’71 §I‘C1 Czlﬂlloaﬁﬁﬁ

monocycl i ¢ heferocycl oal kyl , C5-
C1@b) ®1y6lsa11cﬁe€eﬂad1y@1yha@zt@eﬁllgynyln @a@hlkoxy(Cl-Czaalkyl) or amino(C;-
rahydronapthyl, aryl, and heteroaryl. Each of which
C6)BE“9§‘ and (c) is substituted wth O to 5 substituents

Q&pimemlérz 1c @ﬁ@srénfffo%m(natngen C4aﬂt)éﬁ1i10@)ﬁc4ﬂﬁyﬁ3@

, Cl-C4al koxy, nono- and
(CHd)rO(CcIiz)mtdl (GHMNGHER)s-Crhesa g lindependently 0, 1, 2, 3, or 4; and Ry

is clgﬁancﬁ @%X&goay%ﬁ’aﬁ%’ ,'Ca- 7m%%%09%lh%¥er0cy%aﬁgﬂ%59al koxy,

Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which

(e) and (f) is substituted with O to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Cgalkyl)amino, C;-C;haloalkyl,
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

Cl-Coal l cyl or aryl (Co-C4al kyl), each of which is
wamgidont ed with O to 5 substitutents i ndepeneenub3003/036809

chosen from hal ogen, WO 2002/ 046095 PCT/ US2003/ 036809

19 hydroxy, cyano, ami no, nitro, oxo, Cl-C2hal oal kyl,

CIOoTR1) A dsbili ok ymb Glin©atH peytam t@temﬁ)&mds oxg saléref Fesmola | in which

Vis elé@a\/(lg@_ggah(é%l)am no. [0090] V is Cl- 06 al kyl ,

Crcycl oal kyl, or absent; and vvhen \%

01@ASERtinvMiba iI8RR ombO@R land shifs FEFoBuRI TR Wherein R; and R,
substltuted with O or 1 of C3-Crcycloalkyl, a 5- to 7-

are indepdndesty Ishegepciringethgt er ocycl oal kyl, or 8- to 11-

T g A e AR ARl Y S P icn
T A Sy oy
benzatlpion, dibno (oc1soej41@pkw1)@%ehﬁéwh@hlwrb&rléﬁwy}th g Sibstituents

0
e h AR A o P B, L B PO R s
forth@box@&b%es@dﬁéb}ésmﬁaﬂﬂmlﬁ)ﬂ which is substituted with 0
3 substituents |ndependently chosen from hal ggel
G165y <8R STbeSURSTA (0, e REDREKD SPROPIN AR Sal of

Fonngpa I?g\}ﬂ % egsx%'ga %on{ygftgég@[‘ ?)h%l 1 Ay Hylt B%Ixfn‘ﬂ'id'{hﬁ Pyrazinyl,

u ndat u
benz@htazmiyhbbgzodmm alumohgylonmsaanimdhrgh a:laclhef ‘G!hmhtl&)mbstltuted with 0
osen fr

to'5 sghy tﬁv%{%la depeiett: dhsen ardeat; 1 ELBERSE F sherm i

Bsdnlol MBS &ﬁdswndém yc SE0 SH, C;-
halo#aﬂ% h ydr oxy, Am no, Cl- C4 kyl, Ci- mg\flg%;y 1

Czhalnsalkgl aaah & djzh@l(mlkom élb)kly chesen iﬂ@m C&C@hﬂt Gaiqsgflken)én@z

Con AT R OB T DY ARRRERHIES o e

chose'ﬁrﬁorﬁ . tp@%kenw e:ZLoMmyh p%miz%v)((ieg)npomowﬁ@m(cm)m )
and salts of Forl nul absent; or in

wherqihiand myarssndegpmienﬂw i r2 \?Yh@fc‘h and Rg is ghqpen g@ﬁ%@ﬂ‘@@ﬁy@@alkyl

oL o B A 8 g,
phengf pyratyHedzdtBiophenh) ld beizamdn A2 cavhefiwldelp@ dad{d)yis substituted

ydr ogen or Cl-C4al k){ and ot her. enbodi nents of
with (140 fraWlest gD ipdsepeeIncehassa from BAlgEeth dperdeing, Cr-Caalkyl, Cr-
] t -
CalpRAR 8 PR PR, G0 RGN Ao,
Cshaloalkyl, C;-Cshaloalkoxy, and phenyl.

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

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, isoxazelyl,
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-Crcycloal kyl, phenyl, pyridyl, naphthyl,
pyrimdinyl, pyrazi nyI benzot hi azol yl , benzodi oxyl ,

W@ 200a04dopy | , or |squ|noI|nyI each of whi ch iBCT/US2003/036809
substituted with 0 to 5 substituents i ndependent |y
chosen from (a), (b), and (c). [0097] Wiere: (a) is

the g&ﬁ?@h&%ﬂ%ﬁ Ak %'_Eg(}ouﬂ‘%%g ﬁﬁﬁzﬁzlj‘a G}él%%&nﬁ%‘zlﬁ Q11d f}1 ‘g}?up of laormula @)

is subktitGBdiak a0 ko gubstibjent smdependentlyf crhmm:rﬁ‘;‘relﬁﬁ(a) Kiy), and (c), where (a),

(5) oAy a8 s ol I AL o A ot IL.

ZOQG{ 046098, B 2 003/036809 20 (c) is -GRa where G
i s ‘chosen from -( , C2-CAaIkenyI, C2- 4al kynyl ,

(CI'EIQ)IZ]aa@ﬁ-IZ)m and (CH2) N(CH2), n-, where n and m

o S| BLRRERCET Byt e e o O

mDr (®ho] cgml;yl CleldIrawAIOL SRUYhHD bllmhucoxy(dﬁrmhlk 1), or amino(C;-
tetrahydronaphthyl phenyl, pyridyl, benzot hi op enyl ,

Cs)aéhsd othenzof uranyl . Each of which (b) and (c) is

t t t
PO S b Gy e DR aBEahY -
(CH@lO(@EH)KO?KM (@HEDQ‘J(C&M dwhe(rélilancﬁdrablﬁyde})aﬁddﬁdy 0,1,2,3,o0r4;and Ry
C2- HAal kangyl , Cl- CA4al koxycarbonyl, Cl-C2hal oal kyI

is cl@feleﬁfﬁm eatrasipalkyh &z-%wpycllpd@@mcw}?@l%\%nt i on

Cw@&;%gihggﬂ E?ﬁc?‘al%ﬁnﬁa%g;tgghpﬁ?&ﬁg{ 1l ult iﬁld lﬁté}%ary%a&h bf which
(e) adq )it adlistitusal with Ohe ISESObstltlﬁéhisQﬁiie}iend&mymhbaenl firothalogen,
hyda; AREPos Al S Ealh b CorC alkghpngy Ly Cinaloally
Clgﬂéﬁﬁﬂﬁg§qughmﬁﬁonatlC car bocyclic group, or a

sat ur at ed rtial |y unsaturated, or aromatic
heterocycllc group substltuted with 0 to 5

su ?8“35 ltentausn elmnt()je RO 0 ![ e 11’?‘5]6% 100 pertalrrpco compounds and salts of
Formula IT in

wherein

s

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, -CONH,, -SO,NH,, -SH, C;-Cshaloalkyl, and C;-Czhaloalkoxy, and (b)
C;-Csalkyl, C,-Cgalkenyl, Co-Csalkynyl, Ci-Csalkoxy, C;-Cgalkanoyl, Ci-Cgalkoxycarbonyl,
and (c) -GR, where G is chosen from -(CHa)n-, C,-Cialkenyl, C,-Cyalkynyl, -
(CH2),O(CH2)m, and -(CH)nN(CHy)m-, where n and m are independently 0, 1, 2, 3, or 4; and



(a) hal ogen, hydroxy, cyano, am no, nitro, oxo, -COCH,
- CONH2, -SO2NH2, -SH, Ci1- C2hal oal kyl, and
w@hkeo@@mabdal koxy, and (b) Cl-C6al kyl, C2-C6al keemy$2003/036809
C2- C6al kynyl, Cl1-C6al koxy, 2€2- C6al kenyl oxy, d -
C4al koxy( C1- C4a| kyl), ami no(G -C6)al kyl, nono- and
R, is diosélﬁﬁroﬁﬁéd @wy);]aaﬂqyb ,plpmudm-yl ampobrakiinyl, morpholinyl,
1- C4al | al ka noy

d .
tetrabigS AL Egy TORY . TR BT P BRI PP rggzo igghenyl, and
benzo‘i‘”iuraﬁg7 gﬁ%f |vﬂ'}riél') ?)2%’(9@5@ §®stituted with 0 to 5 substituents independently

| oal kyl') car boxam de, nono- and di-(d -
choseﬁﬁajrm bylbyen iy droay aaino - Cadlkiy T t-Biadkoxy, mono- and di-(Ci-

o ST B SRR G g 2 g, n

phenyl(CHZ) , C2- C4a| kenyl, C2-C4al kynyl, - (CH2)"Q(CH2) m
, and - %) CH2),,, , where n and in are
|tﬁ@lbb@ddeﬁt yoiNR4, 2 3, or 4; and Ra is chosen from

oA A5 6 PRIRYSH € Ry bl o

(CH,},£t rahydr onapt hyl, aryl, and heteroar yI each of which
zi& S substltuted with 0 to 5 s bst&yévuentg

-(CH @ébhd@ﬁti HETENDE e R BiReIfd g srive Werppeary or 4; and

03/

v is A 08 S Ro B EhgA i,

tetrahGdrdadpthiki ph@lﬂyl anﬂilpyﬁdﬁll kashyafaviidne) andXth Gambstoatedoyith 0 to 5

s 5 RTS8

mono- Iala&’ ﬁﬁg@l%}éllkyg%ﬁnﬁcmd?%zlhﬁ%aﬁ@ﬁ CR&?Zﬁﬁl%alkaﬂﬁ RENGEBHYY

al kenyl , or -
alkynyl each of \NhIChIS substituted vvlthOtoS

T S SRS bl SR 50 e P g g v ana w

arealggthZhal oal koxy, or Rl and R2 are joined to forma 5-
to 7-nmenbered saturated or nono-unsaturated ring
optionally containing one di ti onal heteroatom
chosen fromN, S, )Qnd Oz whi h 5-,t0 7-nmenbered
saturated or o 'r‘%‘@ is substituted
with O to 3 substltuents ||ndepe|ndently chosen from
hal ogen, hydroxy, am no, Rgl- CiRyl kyl , f'ﬂlldifﬁxy
nono- and di-(Cl-C4allcyl) am no, Cl- C2 oal kyl and

CloC2haiieataianies Al 0L08] Z The agt Ry Falmulh ]IIScaﬂr}glhe dpfinitions set
Formula (i
forth in Formula { 012 alternatively in Formula TA. In certain compounds and salts of Formula

111, R; and Ryare both hydrogen.

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

are both absent:
S

) SV /“\ A

WYY

Ry Ry 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 Rpare both hydrogen.



that is a saturated, partially unsaturated, or

aromati c heterocyclic group where J is 0, S, or NR3
wamgidont ed with O to 5 substituents i ndependeeir/§2003/036809

chosen from (a), (b), and2fc) above. [0104] R3 is

(d) hydrogen, Cl1-C2hal oal kyl, or Cl-C2hal oal | coxy; (e)

Cl- Coal kyl, C2-Co6al kenyl, C2-C6all cynyl,

Cl- GAal | coxy(Cl-C4al I cyl ), or am no(Cl- C6)alkyl, (f)

- LIRD124) €t ihvénsion s énclddes me p&iR)srand sm@mmﬁmw in which V

C4al kynyl d CH2) r N( CH2
and%é’feeb%rthéﬂs(?nga’éﬁlél?i%é‘%’ ently gn 1, (2 %r S)r 4? and

is chosen from CS cy(g oal kyl, C2-Cr7nonocyclic
heterocycloallcyl o ycllcheterocycloallcyl
i ndanyl, tetrah d«on arylA, and heteroaryl; each
of mhich (e)A@nd (Y) |s subs ituted with 0 to 5
substituents |ndependent% chgsen from hal ogen,
hydr oxy, ami no, d -C4al | il q- CAaIkd&¥HHWbHo- and

dl - %l,%glv%l A @% )éﬂf?mpﬂgﬁy ?%1‘%& carry the definitions set forth

in F@ﬂﬁgd if Bﬁaﬁ&nmvd;hﬁ HomyBIALTIAQ qnf@@ﬁilﬁlcﬁmb@umrﬁﬁ@ WHIgSofaEmula V R,
salts of Fornmula Il in which Z is carbonyl. W

and Ro@g/bottslngBogemT/ US2003/ 036809 22 [0106] Additi onal
enbodi nents pertain to conpounds and salts of Fornula
Il inwhich Vis absent or Vis Cl-C4al kyl. [0107] The

| NY@N12] Ohel ifGdntigf $nch@iep oo psurRIS dné 8dlt 6 Mdrmly Whlewhich V is C;-

wherein Rl and R2 are independently hydrogen or
Coalfgt 43 W is@b®8} The i nvention further provides

compounds and salts of Fermula I'l in which A2 is

C5- C7cycl oal kyl, phenyl | pyridyl, pyrimdinyl,

pyrazinyl, napkthylZ bepkot h ol yl, benzodi oxyl,

qui nol i nyI ,A16?hl é’quw Nol i npll)(/e%éeh of which is

substituted with 0 toRS sufdstituents independently

chosen from (a), (b), “and (8), where_(a), (b), and (c)

carry the definitions set forZf hBbJe fBormeyd

R S 2 ! B e
fortll1 ]ﬁ@}ﬁ{ﬁ% f‘oﬁﬂteh?at g@l g@)fﬁﬁlﬁg Ky |Im c&%‘i‘ ¥dm: R&Mfd‘s d¥d salts of Formula

pyri m pyrazinyl, benzothiazolyl
VlmmmBam(bdthllgdmgml nyI or isoquinolinyl, each of

wWhi .S, Substi.tut to 5 su t ts : .

G ey B B e D B RS iy X
and 'YSareRBSER dnl HWs 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;-Caalkyl, C,-Cialkenyl, or C,-Caalkynyl,
each of which is substituted with 0 to 3 substituents independently chosen from halogen,
hydroxy, amino, C;-Csalkoxy, Ci-Cshaloalkyl, 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, d - C2hal oal kyl, and
w@eodah@bdal koxy, (b) is chosen from Cl- C6al kyPCT/US2003/036809
C2- Cobal kenyl , C2- C6al kynyl2¢ C1- C6al koxy,
C2- Coal kanoyl , Cl-CBal koxycarbonyl, and (c) is -GRa

wh s i i
R R I P
whivinBy enchRaae jpimed teformdepaodantthlyered sdtyrad @@ maro-vnsatareded ring

Ra .js chosen from.C3-Cscycl oal kyl , i per i di .
optigrls oS TRG RS oSBT eropn Shgsin GRED o AR Gypyhich 5- to 7-
methBad¥aturate@tdr AL aRARM Y ing isREGANkted RYthi (Pl 3 subst(itgc)ents

. _benzot hi ophenyl, and benzofuranyl; each of which
indepanidengly chesesuftarn ihaloeerd hydioy, dnino, G-Sudlsyli €1t€malksoxy, mono- and

e o

di -10 CI7] QA ikvéntidiiane indiddsAamipamisl and salts of any of the above

Cl- C4al | coxycar bonyl, Cl- CzZhal oal k’yl :
Forigylagph sibisdy l%o@ll)d, Roatiel qamssl i [fornf @ $4 ] 7-membersdlesgiurggd or mono-
uns@ﬁfa‘e@'rﬂfc' éo%téﬁl%gg%gggim%ﬂﬁ h%%'é ?for\ﬂi\%,i xﬁﬁg -lt% 7l-llne o 'sBhurated or

R group o ornulafla) ere Formula (1) Is a

morelSan@dtyd rigg Gyubktitated iveithoy tol Mtibstituptits iiddpenently chosen from

thienyl, pyrrolyl, furanyl, pyrazolyl, imdazolyl,
halqggn.dwiereny; ammOaﬁmq;Pl}% ml%@i-sg%ikw- oxazol yl ,

i soxazol yl, benzofuranyl, benzothiazolyl,

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

di B9 28] Fen zeainple iy inyentivaahgihdespynppohdsandi saitdo fijdrmute VII

t hi enyl pyrazolyl oriented guch that the heteroatomJ

i s adj acent (separated by pne single, double or

aromati c coval eny bong) toilWO 2004/ 046095

PCT/ US2003/ 036809 >y23 the poiNtf  Ofyat tachment of the

group of Forrmula (i) inlFormdla Il and the group of

Formula (i) is substit@tied Woth 0 to 5 subpgkhhMent

i ndependently chosen from(a), (b), and (c), where
( a)wherg B) represerils 0 to @rsupstitprntdiaflependerghyschosen fremthialogen, hydroxy,

.these.variablgs in Fornmula.ll. 1 J.is S, 0
e OB -G PR R -Gt d e o, and €1
Coh&lballcdhp! Piad wdiekles(4g) ACIV, GRaKKY] andC2 & tHeatdfinitions set forth in

C2- Coal kynyl, Cl-C4allcoxy(d -C4al kyl), or_ am no(Cl- .
Forgglpd| ag plterngtively jn ForpplaHer i qertpia coppoupds ofidfarmulHgliZ is
carl -C4al kenyl , C2-C4al kynyl, - (CH2)rQ(CH2)S-, and

- &'—IZ)rN(CHZ) S-, where r and s are independently 0, 1,

2, 3, or 4; and Rb

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

) S

N )J\ )J\ AN

ATTTY I?J r?l A,
R Re Formula VIII
where V and Y are C-Cy 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, III, IV, VI, and
VII in which Z is thiocarbonyl.



is chosen from C3-CBcycl oal kyl, C2-C7i nonocyclic
het erocycl oal kyl , C5- d obi cyclicheterocycl oal kyl

WO p@aydoss t et r ahydronapt hyl, aryl, and het er oaPgT/US®a®bB36809
of which (e) and (f) is s@bstituted with 0 to 5
substituents i ndependent|ly chosen from hal ogen,

ct?gpj T@qhmtlo%c%@s 6 our@s §%lks%%orﬁﬁﬁq; 1A TV, VI, and
C4al kyl') am no, Cl1- C2hal oal ky

VII ﬁ]lwﬁﬂihaﬂ © aﬂnlm»(qr Qaﬁghllgﬂmny‘b Inf @héﬁ]mlﬁeﬁmailtﬂ the invention includes

congatpd: 4 it T Ph AV P o8 b 8 R e o

metﬁ%l[rﬁ}ﬂoa (|) V\,here Forrmula (i) is a heteroaryl group

[ yridyl, pyrimdinyl, thienyl, rr
fur[@i@/ﬂ] Tp epyvqlﬂ@nymcludwq@p@mds and sl livmnularls r dily LY, VI, and

azol yl, isoxazolyl, benzofuranyl,
VHE)% %%lgzcébﬁpof(benzot hi ophenyl , benzoxadi azol yl,
bema o3| hea#ednyion nﬁihméﬁ b@&?ﬁmlaﬁél Y418 of ani @ Gﬂey;ibove formulae in

pyrazol opyrim di n or thienyl pyrazolyl oriented such
Whlﬁmgtlspﬁﬁégeﬁ@ﬂé%’ét'éﬂz\] is adjacent (separated by one

rtga%] ﬁﬁ‘iﬁ!ze%%u% 1?({119({@% B&S}cﬁl ﬁ@%&l&%ﬂ%by%?%ﬁe&%ro% %‘d;ﬁlulae in
Whll:liniﬁﬁé[@ﬂ'e@bSBrmf For rrul a (i) is substituted with 0 to
5 substituents |ndependently chosen from (a) h

hé;ylaY%l 1oglaﬁlcrlilgies cgllnpglglds(g;gg saltsg&gqy of 2 oQFormulae n
whic 1§(32NH2 -SH, C1-C2hal oal kyl, and Cl1-C2hal oal koxy, and
{b6) cCi-csal kyl, C2-Csal kenyl, C2-Csal kynyl,
C1 Ma Chk-x3ikylCes CRaydtaaiioyl] 3 pLiialGBahdatnyted pbamylafic cabdcyclic
c) - GRa ere.Cils chosen from
gro Obﬁéﬁ‘tl%’@i%f pargallysaiAy gt OF ar%@%%?&wilwoupm Az is phenyl,

nth MThyl, iANd in are independently O,
nap WMM% }énd 2004/ 046095 PCT/ US2003/ 036809

24 [E!lﬁ 6] sEach oﬁém ahd dmiCabeBuiedIvod 0 toyF substipenisdindapendently chosen
ﬁfdy perazi nyl, norpholinyl, tetrahydroisoquinolinyl,
ndanyl t etrahydronapht hyl, phenyl, pyridyl,
ga a!m LRBNeRbxy, 3sho, Bﬁﬁ?oohiﬂfoaﬂyé cemﬂn QfON‘Hi CROLNML,, -SH, Ci-

i s substituted with O to 5 substituents
Czhalndléimbﬁ@bﬁu-lcyhaleﬁb@éh aR¢ om hal ogen, hydroxy, am no,

ey LA TR PR AL vions
C;;aﬂ%bxﬁ@h at,adyRydminc( G2 halkoB Inkomsy andadic C, ftyalkyl) amﬁtﬁ)l tboJand di-
(Cr- C4a1§y1)am1nocl—%|§£ﬁkyl C,-Cgalkanoyl, C,-Cgalkanoyloxy, Ci-Cgalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (Cs-Crcycloalkyl)carboxamide, mono- and di-(C;-
Csalkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Caalkyl)thio, C;-Csalkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) -GR, where G is chosen from -(CHy),-, Co-Caalkenyl, C,-Caalkynyl, -
(CH2),O(CH,) -, and -(CH)nN(CHy)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C3-Cgeycloalkyl, C,-Cymonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;
each of which (b) and (c) is substituted with O to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, Cs-
Cjalkanoyl, C;-Cyalkoxycarbonyl, C;-Czhaloalkyl, C;-Czhaloalkoxy, and phenyl.



[0115] R3 is (d) hydrogen, (e) Cil-C6alkyl, or (f) -LRb
where L is chosen from- (CH2)r , -(CH2)rQ CH2)S-, and
WO e@4RYqob§ CH2) s-, where r and s are i ndependene¢T/US2003/036809
2, 3, or 4, and Rb is chog&n from C3-C3cycl oal kyl,

pi peridinyl, piperazinyl, norpholinyl, indanyl,

t etwﬁ%@ﬁ%@ﬁ&hﬂbﬁ nchlHeS X&rgp%ﬂ?lﬁ @%& lséﬁﬁé'of aﬁ?ﬁbth‘éfabl’)\@é fimulae in

'S su stltut substituents
v&nﬂndependently chosen from hal ogen, hydroxy, am no,

| ' - d . .
A - CoRleh DD & Bt e o R o P medh G Bapyebis grou or a
satuﬁtgi gQﬁﬁM&r unia%&t@]i &rh@orhﬁ?t‘{ceﬁgtér@ 11@%64%‘3&1@ %H&%ﬁ naphthyl

. alts” of Formul are absen
pyrigyl, ))ynmldMyl p}xazmylrczr HheAVI ﬂuserd tR.’a 5?20 Fonerobeaed h¢tel[0©1c.ﬂl<7§1ky1 ring
The v R2 in Fornmula 111
conigiting bt 2 RRoefims et afn Wl For mul a 1 or
al Te1I|A, e kabstithitddow i bao B'Qubsitﬁuéh@sﬁhaépén@&ﬂﬁfcdhﬁg@ 2ed:
salts of Formula 111, R and R2are bot h hydroge

[ 01D sl]alogh@ liydxeait ¢y6A0; aneing daigocon dwwwds%r@éw&alkoxy, and

For I.n t
SR 5l AT bt .
C@l‘ﬁox%ar%l;yl &, B ok\ OraC,a1klyD), drinoeC -Fe)bll, defnonbtid @1n($31-
set forth in Fornula I or alternatlvely i n_Fornul a

CealkpDampnog mongi srddiotmelkylarang gl -Caalkyl FonGepikanoylhy R1

pct Do R oy SR Fmaty ke P vane arCardiomt -
(CHLRO(UHSS:-, @ﬁd’p(@lﬁbiﬁ(@hﬁ)nsa«/h&e afanf ot mllmwendbmﬂyloc th, 2/ 3, or 4; and
R. 1? Qhos\e/r\{ %rrm% g ngcycloaliy plpen mzyl Ip?pe(i‘rgzrlrkl) o1nl¥1orph01111yl 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, C;-Cqalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cshaloalkyl, 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;-
Cshaloalkyl, and C;-Cshaloalkoxy,

(b) C;-Csalkyl, C,-Cealkenyl, Cy-Cealkynyl, Ci-Csalkoxy, Cy-Cesalkenyloxy, Ci-
Cjalkoxy(Ci-Cjalkyl), amino(C;-Ce)alkyl, mono- and di~(C;-Csalkyl)amino, mono- and di-
(C1-Caalkyl)aminoC,;-Cyalkyl, C,-Csalkanoyl, C,-Cgalkanoyloxy, C;-Cgalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (C3-Cscycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Csalkyl)thio, C;-Csalkylsulfinyl, and C;-
Csalkylsulfonyl, and

(c) -GR, where G is chosen from -(CHa)y-, Co-Cyalkenyl, C,-Cyalkynyl, -
(CH2),O(CHa)iy-, and -(CH;),N(CHa)m-, where n and m are independently 0, 1, 2, 3, or 4; and



Al I--, XN Y NN ,A2 RL R2 Fornula V [0121] The

variables Al, X, VY, RlL, and R2 in Fornmula V carry the
waledwoidopdns set forth in Fornmula | or alternetT/vetog3/036809

in Formula IA. In certain zonpounds and salts of

Formula V Rl and R2are both hydrogen [0122] The

e e T e A
CrotAelichékro¥ydlo Mk?%d&aylﬁ%tréﬁydlo@pﬂ%rl Fa?ylﬂ‘ahhcﬁhét’érobl@l,gé’dh of which
The vari abl es Al in Formula 1-4

(b) qag (o) 1sysHbstifuted mitth Gles wbstitupi mﬁlepﬁldﬁaﬁlhﬁh%em irgm halogen,

3 g PEID, EOCTU ) P GATRRARNE R,

Ci-CpId4)carbenyil yOeGiliatmallal 30 -Ciieloatles ycandpbigngds and sal ts
of Formula VI in which X and Y are absent, and Z is
carbonyl. The invention further includes conpounds and

sal b§4 ﬂfTheFﬁ\r/éHﬁ'oﬁ iMuded cmFgﬁh&é ahg ﬁﬁ%%&%ﬂ% oY teSib&¥s ffmulae in

alky , ‘and Z i1 s carbonyl e invehtion

whi¢hnAl u,ﬂjﬁsmybngﬂlhhw,spmtﬂd'l satitrgdiofl, ﬁnwyb,fp}u’l’méylaﬁmwl pyrazolyl,

Imlc%afgdgﬁz@yl &’E’I tﬁé azglég% o ?}Qgﬁdeﬁgg& churanyl

benfethieddhK ¥ BYothioSiRal, Bénz‘d’@hdiﬁ‘zdlﬂ §é&§§d]é}kﬂz§§d Wikyirében@odioxynyl,

3 substituents i ndependent Ily osen from hal ogen,
1ndqiy1dpm@010wﬁm@mymh@mpmzq ¥1, benzopivernyhlok ¢ H-chaemdenyl,

BGRB8 B A AR P o cgen.

met(hyhalogdh, Bfdiyty, cfae, am[ﬂbeﬁitﬂooﬁx@' €00MC 00N, -SO,NH,, -SH, C;-
cogﬁioun and salts of the above Fornulae in which Rl
Czh%lﬁ b ang £1-Colalealkeieys ogen WO 2004/ 046095

T HEZeRa3e80 a0 | QMBI O\ T ERbh T, EahiiERxy, 1

ove
C4ahthﬂE1R]4aMyﬁ RAina(@ - C&)alkgkj ntomof ﬁl’(&mha(C:i:CGhmy]Dalﬁmeﬁfoﬁd and di-

(LR e ottt T st bar clsns HAsedn-Erbiarsparkonyl,
~mof8rd di V{‘ﬁ' EHaiRy1)daPokamide, (Cs-Creyeloalkyl)carboxamide, mono- and di-(Ci-
Cealkyl)sulfonamide, C;-Cealkylthio, aryl(Co-Csalkyl)thio, C1-Csalkylsulfinyl, and C;-
Csalkylsulfonyl, and

(c) -GR, where G is chosen from -(CHy),-, C2-Caalkenyl, C,-Cqalkynyl, -
(CH2),O(CH2)nr, and ~(CH3),N(CHjz)i-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs-Cgeycloalkyl, Cy-Crmonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;each of which
(b) and (c) is substituted with O to 5 substituents independently chosen from halogen,
hydroxy, amino, C;-Cjalkyl, C1-Csalkoxy, mono- and di-(C;-Cs,alkyl)amino, C;-Cshaloalkyl,
C;-Cshaloalkoxy, and phenyl.

[0142] The invention also includes compounds and salts of any of the above formulae
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, 7,2,3-



menbered saturated or nono-unsaturated ring is

substituted with 0 to 3 substituents independently
w@eb@smmops om hal ogen, hydroxy, am no, Cl-C4al kp€T/US2003/036809

Cl- 4al koxy, nmono- and di30Cl-C4al kyl ) am no,

Cl1- C2hal oal kyl , and Cl1-C2hal oal koxy. [0127] The

t bt .
oL 20 B DM OO 0080, i g oo
5-ylf 3oxazal-8-yl}isoxkzokdyl nmaacdtﬂaylabmioﬁnam@m, betnm(_sﬁaramf%ybd
benqopr}fgarpozn - Lg;l n n agjt?%éaf %}rtlzlwonaal - -et %1%?) Qﬂazpr-ﬁlgyﬁ%gr?z_o th]?hiazol—2—
yl, &HE@’[‘?; thid ;)ﬁéh wﬁg Mﬁcmn?enwﬂ%éﬂzuﬁa]usz 5]%&@&1@%@”9'3)1

c osenf | ogen, hydroxy, am no, , and
dihydtetERad bdid y4]dip8bZBYl, Pmazelmbln@{ah)ymmdmrﬁreht i on i ncl udes

cinfSp PR AT R 31 ek ol el g Pl 4. fyhor2.s-

clovasgrasi 5pﬁ|p1ﬂ§eﬁ ds ﬁ@gmlgiy thosen from hal ogen,
]p}%y roi}t] am no, y pLgélal kyl ,” Cl- Aal kooagq nono- and

d| [@Gi&]cljnélm ymjnadmmmt Acis s@bﬁaut@é il O toghepbstituents independently
cho b | oal koxy. The variables Al, A2, V, W X, Y, and Z
& ci;nthe definitions set forth in Fornula | or

al t(@fm&%/e‘ﬁehydrbiy, k9#id) ki oAnittd) 0£26-CAOH COUNHS dSOINH,, -SH, Ci-
For car bonyl . [0129] The invention al so
Czhﬁlﬁéllkublégd Cotpbyadkoshd salts of Fornmula VII1: OS A

N
Cl &Cbp%lﬁ% %ﬁecQ%Ia |f}1’g¢ es aXé;Jn'y]A? %glk\éx r@é (\fgr re;‘/?ly%oﬁ‘é’ Cr-
C4a11kef<y(m1t@4@n<$/1) siaino{ Of-Chalkyl, oomiow biad di-@ @ -@Gdatket)aatinoy @lopo- and di-
CrsrkhiBaoChklkil 6 é?’ b GyErdgeRY ORbiSopelaScarbonyl,
Ty S
Csam)’a’lﬂﬁm‘aﬁﬂtﬁ)% CR@TWES@O@SI(O&GBﬂﬁyI)mR) (R AGalkyBnHinyl, and Ci-

n includes conpounds and salts of Formula I,
Cﬁatk]l( ﬂ{mi‘y r@n and VIl in which Zis inino or

.Cﬁ é%adéigy‘lvhéfb @IS chBseatfeh -@Hndi OR0)skdnhE O, aKyhn-
(CH),O(CHy) -, and -(CH,)yN(CHj) -, where nn and m are independently 0, 1, 2, 3, or 4; and
R. is chosen from C;-Cscycloalkyl, C,-Crmonocyclic heterocycloalkyl, Cs-
C1obicyclichetérocycloalkyl, 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;-Cialkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cshaloalkyl,
C;-Cshaloalkoxy, and phenyl.

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

(2) halogen, hydroxy, cyano, amino, nitro, oxo, C;-Cshaloalkyl, and C;-Cshaloalkoxy,
and

(b) C;-Cgalkyl, C;-Cealkoxy, C;-Caalkoxy(Ci-Caalkyl), amino(C;-Cy)alkyl, mono-
and di-(C;-Cyalkyl)amino, mono- and di-(C;-Caalkyl)aminoC;-Cjalkyl; and (c) -GR, where
G is from ~(CHa)y-, -(CH2),O(CHz)m-, and -(CH2),N(CHz)m-, and R, 1s 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, each of which (b) and (c) is substituted with 0 to 5



conmpounds and salts of Forrmula I, IA 111, IV, 1-4,

and 1-5 in which Zis imno or nethylimno. [0132]
wab@4iompent i on i ncl udes conpounds and salts of PEDUR200E036809

I, TA I1l, 1V, VI, and VBL in which Z is carbonyl.

[0133] The invention includes conpounds and salts of

sl OO Sy WO k2 SO oy

tes conpounds
rnmﬁﬁhh@dwﬁhahmmqhammﬁ>ah@@b(bbﬂnﬂkﬁ@amhclﬁbhﬁ¢am©xyuj Y
are absent. [0135] The invention includes conpounds
and salts of any of the above fornmulae in which: A

5?@%'3 K¥entiGs afsB SRk sRAA k418 dany of the above formulae

atu ed or aronmatic carbo y IcC group, Or a
inv&mﬂmrated partially unsaturated, or aromatic

AR ORI SR TS P2 RoRISTHL BRI

anqofid] 1A s whs bidbbaebnMstsibithted XidUbsts dubstitusnts independently
in ependently chosen from (a) halogen hydr oxy,

cho@}aérmjn am no, nitro, oxo, -000H, - - SO2NH2, - SH,

al o and Cl1- haloalkox d
& GRS bt B i traegmﬁqﬁc?‘%%ﬂa SQNHe, -SH, Cr-
Czh%al@lablk(EG}L@MoalﬁéxymCﬁg' I ;ggy((j ICI g4<’ill k)clzls ), »

am no( Cl Q( I )l
norb) aﬁ@ﬁ”ébi'l Ct- @_{alkw L, Kooy gatissmpb € =(Ceatkoreys) C2-Ced kenyloxy, Ci-
Caali i iRACRRM] arpl B CEDIRIP WY s - R SASHERIRO Mbhno- and -
(CHCQEkfIYﬁM@bG?P&MkM@ a@gmmmm Cﬁ@g’hﬂ]kanﬁﬂéﬂx}di G(Chlkoxycarbonyl,
ul f onam de
-moasayfrl\dé éx xkyh ‘ffﬁli"?i‘m&‘%a %ﬁpk%)’lcé’lﬁ‘ I?Y;l)l‘i%box%fﬂ’dledi}o@ and di-(Cs-

Céaﬁ?gﬂggohﬁfﬁ’ Jecgﬁ_( g%lgfgry%%ﬁﬁtﬁlo%l 5c6aigg§amgy{ QY C;-

Csal%rﬁhﬂbnyl andnd (CH2) N(CH2)m V\,here n and m ar e

o OBt gt cBoseiianh dChsi- Crriiasl ST o

(CH% @‘?C cliagh e(:(ﬁ{zl?m(@l-ﬁ | kyhere @y bre 1ndependently O 2 3 or 4; and

tetra 8ron ary and heteroaryl; "each “whi ch
R, i§ bl)osamﬁo(m@s Cs:yslsuaﬁwil,tclzt@dnomopwl@ hetﬁr6cy§1@taﬂ<ﬂ/i1,t(€se nts

Clo%ggc%&%%%%p}tféléﬂggg %&};t% R%‘on n dr L 1¥eter%£'1]yp each of which

(b) Qid'((é?%'s@é‘ﬁwt@df WitAro 1% su%tu&ﬁ@iﬂd@?é’iﬂyhﬂy chosen from halogen,
aIIcoxycarbonyI C1- C2hal oal

hydoxyCahiapo@i-keallyyl, ngﬂ,@ih@@y mono- and di- (Cl-C4a1kyl)am1no C,-Cyalkanoyl,
C-Cqalkoxycarbonyl, C;-Cshaloalkyl, 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-Cscycloalkyl, 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, -CONH3, -SO;NH,, -SH, C;-
Cshaloalkyl, and C;-Cshaloalkoxy;

(b) C;1-Csalkyl, C,-Cealkenyl, C;-Cealkynyl, Ci-Csalkoxy, Ca-Cealkenyloxy, Ci-
Caalkoxy(C;-Caalkyl), amino(C;-Ce)alkyl, mono-~ and di-(C;-Cgalkyl)amino, mono- and di-
(Ci-Caalkyl)aminoC;-Cqalkyl, C,-Csalkanoyl, C;-Csalkanoyloxy, Ci-Csalkoxycarbonyl,
-mono- and di-(C;-Cgalkyl)carboxamide, (C3-Crcycloalkyl)carboxamide, mono- and di-(C;-



WD 2004/ 046095 PCT/ US2003/ 036809 28 [0137] The

i nvention includes conpounds and salts of any of the
wW@bano4doos mul ae in which Al is d-C6al kyl, PCT/US2003/036809

C3-C8cycl oal kyl, a partial By unsaturated or aromatic

carbocyclic group, or a saturated, partially

L t Hegelr

Conli R ARG, CP AR, SyC-ELARYITY o} PR RIAOE b
(kamyhnybmﬂumdd to a 5- to 7-nmenbered heterocycloalkyl

49 iRy Gad ohosea divwt 1 L Fhba e it s CAalymy,
(CH%{/A??(EHE) enh§ -(CHSRROEENL 1\\@%@ %20 nf El‘a%rﬂlde(p'eﬁdéi‘ﬂlngqn,’l 3, or 4; and

Xy, ‘cyano, am no,  oal' kyl, and
R, iCihoS2h fbmal Csoycloaliyl, a(1dnp)ler®l Ceal kyl, C2-Ceal kenyl ,
C2- Coal kynyl , C1-C6al koxy, C2-C6al kenyl oxy, Cl1-
C6al koxycar bonyl , Cl-C4al | coxy(Cl-C4al kyl),
amrp ]I*h@@ﬂ@lnh@f{ incliiRE Gompéichddiand W@ticﬁﬂ 2&¥haBle salts of
nngogcgkd di-(d - C4a|ky|)aﬁ?%gCI- al kyl , yaaz
Forrgpladsal kanoyl (iii) -GRa where Gis chosen from

(CH2) , C2- Caal kenyl , - Cal kynyl , -
(CH2) " (XCH2)11 and -( NN(CH2) m , where n and m
are independenkly 0z 1, 3,.vor 4a, and Ra is chosen
from C3- CSog(p/I oal\kyl N)I perNdi nyV, p| perazi nyl ,
nor phol i nyl , thlonnrp bl in tetrahydrofuranyl,
pyrrolidi nyI decahydruiqui K nyI Formula 1

decah dr0|squ|noI|nyI t.etrahydr onapt hyl

phéﬂ&»ﬁyJ Ipypasie | thy vina &Sr@ﬂy%ﬁm Ze My andRerediefined as
fopdMu.ch (i) and (iii) is substituted with O to 3

substituents independently chosen from hal ogen,

hy dy;axan o;amnmld)y subktitutiadilafitylarithoCArndkmuylly sudrstitutahatyl group, an

optienllyaHETRERSG! & BHAPTFEATFIOA 250P: Fhaptarplsiaiuted bioyclic
hetekd'h?irl & H&F@é’ 5'—@1%6@5@6@3&&1‘%21@1 rigP Yused td Qﬁh@iﬁ@i’iﬁg, an optionally

ae In whic is an aryl, partially
subsmlgad pmaaléyjumwatg@ yriiopagje befgrocyelich@pep b@mgtg twye 6upembered

ti d wi.th 0 to 5 substituents. . .
ring; Iﬁé}ﬁ%ﬁ]&@m ﬁugystlng%g eﬁt lflq ? mmtteésdomeé?%%yé:ioa HFGR° containing at least
%i&ﬁlg@ &0 h fmﬂaaﬁ@ﬁ&ﬂgﬁﬁdﬂ&@déﬂdll
one C%ﬁ%ﬁ)ﬁa}%kgwtg%um Cgtﬁal oal Skoxy (t?) CGaIekg i

unsmra@ggﬂ k@Mem@eckM@@ym}oalk@gr@mm@mg at least one mtrogen atom

0 Cl- C4
an 5 SRR Rtore o, AP Gt KIS e ey piggeti
hetei’@:@'@}oaﬂtg ﬁ) célﬁimﬁfgadﬂléaﬁt Jriftogdn-aketalaky 0.to 3 additional
anoy C2- C8al kanoyl oxy, Ci1-CBal koxycar bonyl
hetereaids. and di - (C1- C6al | cyl ) car boxani de,
(C?[Ogﬁ%zllgal kyl ) car boxam de, nono- and di-(Cl-

® (ii)

9 N0
7 ~Rio | | P
Ri1 R12



Céal | cyl ) sul f onam de, C1-C6al kyl thi o,
aryl (Co-C4al Il cyl )thio, Cl-C6alkylsulfinyl, and Cl-
w@g@kkydosul f onyl , and (c) -GRa where G is chospOT/URIN3/036809
-(CH2) " -, C2-CAaIkenyI, C2384al kynyl, (CH2)"
AQCH2)m, and -(CH2)" N(CH2)m, where n and mare
(iii) ndependently 0, 1, 2, 3, or ﬁ ) and WD 2004/ 046095
PCT/ US2003/ 036 29 Ra is chosen from
C3- C8cycl oal k - C7nonocycl i ¢ het er ocg€l oaphkyl, C5-
d oblcycblche eroc cIoaIkyI I ndanyl ,

] déhglnghosen from hal pg
E%G - IIcyI d - C4al koxy, nong%
di - (Q"c4al kyl ) ami no, C2- C4al kdnoy! ,Ri
Cl- C4al koxycar bonyl, C1- C2ha|oa||cy|
OOCI C2hal oal | coxy, and phenyl . (vi)0141] The invention
s and salts of f the above
Al is phenyl,
nyl, pyrroly|,
0 ; ﬁflyl, triazol La
%1, isoxazol'yl, benzof ranyl, Rhen2ot hi ajol
benzot hi ophenyl, benzoxadi azolyl, benzo[d] oxazpl yl,
di hydr obenzodi oxynyl, indolyl, pyrazolopyrlm
(viiy hi enyl pyrazol yl , benzopyranw&ulor 4H chromenyl, Al is
titured with 0 to 5 substltue S |nﬁependently
from (a) hal ogen, hydroxy; 0, %amino, nitro,
COOH, -CONH2, -SO2NH2, -SH, Cl1f C2hal oal kkyl ,
jL - C2hal oal koxy, (b) d - G@CB N\~ C2- C6al kenyl ,
Cc2- | kynyl, Cl-Céal koxy, CZ-€6alNkg gyl oxy, Cl-
C4a|koxy(C1-C4aIkyI), anlno(Cl C6)a|ky| nono- and

SUbStIRHﬁntS
dr oxy, am no,

,Fﬁz

OX) -(C 1 -Coal kyl) am no, % and di
(Cl.Caal kyl ) am noGi - Cal kyl , - Csal kanoy! .
Héyl oxy, Ci- C8a|koxycarb |, _RsgmOnO- and

I - (

and di - (Cl-

CJ Céal kyl ) car boxani de, =
-Cngycl oal kyl ) car boxami de,
%%CB | ) sul fonam de, C - C6al
aryl (Co- G4al kyl )t hio, d -Co6al .hyl, and Cl-
(XQCBaIkyIsquonyI and (c) - <Mhere Gis chosen from
-(CH2)"-, C2- C4a|keny| C2- CGal’kynyl, (CH2)" Q(CH2) m
-(CH2) " N(CH2)n1 where n

z@Cﬂ i }ocycloalkyl
onapt hyl , aryl, and h terod%ml' ach of R ch

N substituted with 0 to Risu
i ndependenttR,chosen from hal ogen,

(xiii) (xiv)

= \\ \
o QU0
/‘3] \\R11 o \R17

(xv) (xvi)




hydr oxy, am no, Cl-C4allcyl, d -C4al koxy, nono- and

i - (Cl-C4al kyl )am no, Cil-C2hal oal kyl,
w@hkeo@@mabdal koxy, and phenyl. [0142] The i nvenPCDOSENF 6809
i ncl udes conpounds and sal 8¢ of any of the above
fornulae in which Al is phenyl, na hthyI

pyridin-3-yl, ¥ ,
yI pyr|n1d|nyl- yr|nidin-5-yl,
t hi en- 3- yl, thiazol pyrrol -1 -yl,
Ypyyrol - 3- yI furamZyl, furan-3-yl
pyrazol - 2- yI pyrazol -4-yl, pyrazol -5-yl,
i mdi azol-I|-yl, indiazol-2-yl, indiazol-4-yl,
i mdi azol - ¥I t hi azol -2-yl, thiazol-3-yl,
t hi azol - 5-yl', 01,2,3 WO 2004/ 046095 PCT/ US2003/ 036809
30 triazol-4-yl, 1,2,3-thiadiazol -4-yl,
1, 2, 3-thi adi azol -5-yl, oxazol -2-yl, isoxazol-4-yl,
i [©0X 2Kl aﬂd 5v )afc indsexdaly G, 3, INR,| ¢ abssho| wiery R, is hydrogen,
I soxazal - benzopur.an

optiongldy,s S}w&ﬁl ez‘r@saﬂqﬂe?wﬂ 912%%}%/ %fwmtﬁfeﬁé%%&@?m&%-’y|,

b@gz g%lg Ielﬁll )62 (‘F&ﬂ&g& ng@%@é(lj M absent.

bien24] i 03,1-2;6 L spbgn@ted ohiithy G- Ghmynloaliy], [Cb: @alkenyl,
i od i@ G
CrCrye b E T o A v B Waapseaty |

p 195})13@5[ éar@dr@l Rﬂlrc)bé'ﬂagxﬁ}rl 1%11?71&) ’or@'kébjal Rio. 3-

pyrazol -4-yl",” or 1H t'hi eno[ -] pyrazol 5-yl.
[M&@]Thmvmbkteﬁﬁ@dlnent Al |s substltut ed with 0 to

S I AER: Be epREIARD hidroagh 37 R gt R b fign8dHY .-

H ,Qatikyf whidh & $ab tﬁﬁféﬂ'vﬁﬂibw bstituent
CGall{ﬁS@m&?ﬁ cry@,]C602- L kenglw 1C2 CGaF S ¥ substituents

mdepe@dex@b@h@@@gyﬁo@immgm,@yﬁmxyxgml@ C,-Cyalkoxy, Ci- "Cyhaloalkyl, and C;-
Czhalogﬁ %d aa’ré( golrlrx%eﬁl otg %ﬁl{i)lx?] é _9— %ﬁg—%%%r&ﬁd JARSed gpglono-
unsatu(4tdd ﬁﬂ@bﬁﬂtydn)aﬂmcﬁﬂanﬂ@@elﬁyﬂﬂmoﬁﬂl -Hebabiamahbsen from N, S, and O,

C2- C8al kanoy] oxy, C1-C8al koxycar honyl,, nono- aﬂd
which ér iq @Wq@iﬂa}q{g@@, gxEeneransaturated rmg i$ substituted with 0 to 3

substltgggcf %ﬂ%%{ J lﬁ%?%% gﬁr’és): e;ﬁ%%?% ﬂghﬂc{}% ’anﬁ'&g dickfidn, ¢ -Caalkoxy,

mono-amyl|d§-Q0r-Chalkydninb, ©,-CslbldaBall kand <y FEihalplalkoand Cl1-
al Isulfo?%94 and (c) -GRa where Gis chosen from
Riis epCeatiylkenyl , c2- Caal kynyl, - (CH2)" Q(CH2) m
R{,GHAR, Mcgf@ﬂrgéent whes @uﬁktlﬁféﬁtsqh@é‘p%ndenﬂy chosen from
ependentl y O, 3, or 4; Ra“is chosen from

halo geﬁSh}ZZBmy}c lcyatidg Ql-CaajxyEﬂrﬂh@}kyEy,lmome ted di (o alikglamies-Cs-
Cealkanoyl, C;-Cshaloalkyl, C;-C;haloalkoxy, and phenyl.

[0160] Ry3 and R4 are independently chosen at each occurrence from hydrogen and
Ci-Caalkyl.

[0161] R;5 is Cs-Cgalkoxy or C4-Cgalkyl.

[0162] Ry6 is Cy-Cgalkoxy or C;-Cosalkyl.

[0163] Ry7 represents O to 2 substituents independently chosen from halogen, methyl,

and methoxy.



Cloi cycli cheterocycl oal kyl , i ndanyl,

tetrahydronapthyl, aryl, and heteroaryl; each of which
W@ bjosam@9ic) is substituted with O to 5 substiPCEOER03/036809

i ndependently chosen from Bal ogen, hydroxy, am no,

Cl-CAal |l cyl, C1-C4al koxy, nmono- and di-(C 1 -C4al kyl)

anmr 54 e%%ltlgﬁl 1s6¥11101udeg:e1%ﬁ%ﬁg&éﬁi’éﬁnd§ﬂ% &*T%%‘xhla 1 (above),

[0144] A ternatively the possi tituents on
whictay Heb@refeyresi ‘rswbsOmpenmﬁls of FormatepéAd emwhlyh ¢heowastables dmand Rio-Ri7

carr{!ﬁ‘} é}ﬁjlgft%mglsgﬁ%{l ﬁ%\’eé‘é s, Cr]_l.pglﬁ ﬁ%(;( 5%81‘[{1@? 'l, but in which the

variﬁvﬂle@?"lfcw X, leOR@bﬁccRme d@ﬂin&ﬂﬁ’d ﬁéﬂzswé Cl- Chal l cyl ),
m no(Cl-C4 , hono- and di- (Cl-C4al kyl ) am no,

nmorg-is adu(@rc((amd)@maw g pryikienogi 2 Gaen Gymnemberad pefproagiegroup, a

bies S bl Fleeress gy Bt MO ooy sine o

paﬂﬁil%ﬁb@ﬁﬁ@%dﬂﬁh@cﬁﬂﬁkﬂ{e@@bé@%hc gﬂi’m&)&iaﬂinlggwﬂa 6ome121bered rmgs a5-to 7-
het er oat ons i ndependent |y chosen fromO, S, and 5-
menghergl hgterpeydeplkdigspumsopfaiaips ehlieast nge gptrogen gtongand 0 or I additional

t I
hetePoﬁ%p‘é‘h%% p%rt? Aiﬂﬁl@&ﬁ%‘#&ﬁ% Ct% 7 gﬂ&ﬁmﬁﬁg% fm%tgx;@ gﬁgﬁkgl;aé}?%ﬂ\lcontammg at
leasBotesiitrd glﬁtrﬁdom antl Omrtlmdﬁltmmbﬁéﬁl@,gcﬁ a fused or spiro 8to11-

PCT/ US200Q3/.036809 1 substituents | ndependen r}/
menhrskbicyslsriaroglarlh g eontatinge leasi orgainpget atom and 0 to 3

add@f %ﬁk#gﬁa%%ﬁﬁfl 5 e%’lg gi‘(’jw%ﬁﬂ gh aF tost %f(d \lvﬁ% g)ltgg]sﬁﬁ’stltl?e@l@s independently

chosenM| on al so includes conpounds and salts of any of
eI a B Syrtos e B ot SUCE. 20N, -sonmm, 5w, ¢

C2h£18£1ﬁ§r10ﬁﬂ&b?—@zhélbﬂlko;[}m%] Al in this enbodinent is
substituted with t'0 5 substituents independently

chdbed:i-Crakyl, Caﬁﬂhﬁb’@@z Caalkampk (1 -(@pkkasy, Gt sidkenyloxy, Ci-

CallbkiPa i SN R P T Bhppme, o

(& @%al%l%ﬁﬁﬁ@?%;&ﬁylc@éjdéédﬁﬁbyl ,@E- %ﬁiah@jﬁbx , C1-Csalkoxycarbonyl, -
n - (Aal koxy( Cl- C4al
monam b AELC G iboremide, (it gt i tidkegtideamemaomd diCr

Cﬁa@ﬂ%gfof%ﬁ%ﬁcgey r %k%ﬂp’l g&%ﬁéﬁgﬁtﬁ) gx%ﬁlk lﬁ'glaﬁr dny?1 Cr-

CealkBtonydhddi - ( C1- Coal kyl ) car boxani de,
(C3-Crcycl oal | cyl ) car hoxarmi de no-
Kt b byl

Co4f SHhere fhigichesen dpncd GHe rﬁlz@lkenyl dz-é4gi£&nyl, -
(B EES;, Aak ke b @, 1 TRab kdhd W bleMhepe A, 1, 2, 3, or 4; and

R, is chosen from C3-Cgcycloalkyl, C,-Cymonocyclic heterocycloalkyl, Cs-
Cigbicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl.

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

X and W are independently O, S, NR, or absent, where R is hydrogen or R is C;-
Csalkyl or aryl(Cy-Cyalkyl), each of which is substituted with O to 5 substitutents
independently chosen from halogen, hydroxy, cyano, amino, nitro, oxo, C;-Cshaloalkyl, C;-
Cjhaloalkoxy, C1-Cealkyl, C;-Cgalkoxy, and mono- and di-(C;-Csalkyl)amino.

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



Céal kyl sul fonyl, and (c) -CGRa where Gis chosen from
-(CH2) "-, C2-C4al kenyl, C2-C4al kynyl, (CH2)" Q(CH2) m

WO 2@A@4600CH2) "N(CH2) m , where n and m ar e i ndepenudsons/§36809
0, 1, 2, 3, or 4; and Ra6is chosen from
C3- Cscycloalkyl C2- C7nonocycl i c heterocycl oal | cyl,
@16@1@11)9 Cy-€k Rﬂt&b@*‘@@@l sabstipited iitidiyCrcycloalkyl, Ca-Csalkenyl,

t et d th d, het | h of
cro AL SR et BT,
??@?%%B%XPM§%$M%%MQ% hydroxy, ami no,

(4al koxy, nono- and
di01 Q@]R@Eil Boydry indepandelndy ukpEan apRi and R; are independently C;-

al.kox r h al kyl
M e e
1ndepeﬁ@ém1‘§/lﬂhg§enaﬁ’cﬁn &albgal %/dﬁﬁy, #hinbh€,-alikexy, Corayhilagikin) and C;-
is Cl-C6 al kyl, C3-Crcycl oal ky

CzhaIOpuqoml qrdil et Ro @Ieplémf:dutfm fﬁ?rm pp p@r7a121|emPPfeld sgfurated or mono-
unsatu% h Ogl {)Pe%otn%l& Q%fﬂg ln ng one sdd&l%%ﬁ&ll he%#@ﬂofﬁ" cslgseg ﬁ‘ci‘?n N S and O,

epen osen

which BY & P¥embepdnaturacd siomofid-ih@iurano nng(i?(ﬁ’dsumw O to 3
-SO2NH2, -SH, Cl1- C2hal oal kyl, and Cl- C2ha|co ko>8/
substitpents wriepsmarniy chosen eI halassn, Bydseds A bii-Caallyl, Ci-Caalkoxy,

mono- . aﬁ?@% %%i}’l%“ %ﬁ k@ﬂ%rﬁgﬁ%z é%&&)%zlh %(/)fl,ko}r%no- and

- (C1- CBaIkyI)anlno nono- and di -
&5’1 IR oy eSS BB dRTSRBRY BHP Bion P POt aad salet
Formu?z’lcg Q%F&ﬁﬁ%eg ?é)lﬁ dhRYAE tHRcarbonyl; or in which Z is 1m1n§>Mo)r Ci-

yl') carboxam de, nbno- and di-(Cl
CsalkyPRGdd; Gﬂmﬁcﬁ’mﬁ {1520 08 hx868DE 03T m:@éunckyz yssaarfashini de,

b1 G PR ot S g€ Fosuta 1 g Fpumgula 1A in

which ﬁ%xv?&f SHdY '155-61%_;&%8 afsb%bwﬁ@‘é%}rg)oun@ar@%ltk gA¥drmula 1 and
(CH2) " N( CH2) m

Formulshbh én Whmth lsmxa’g@n amh‘é gsaﬁzﬁmﬁiy, and fyrther prayvidescanpoypgds and

s LR T TS o apfygher 1

onpoun \ar maceutically
a{:@qepjt 3% mvéﬁiciﬁ)r@ﬁdes%mp@hﬁds]alﬂ sald$ of ]X)rmYlla Zand\Fdimula 1A in

which V anLch"\INI are ab sent; or 1F\r)12 otﬁgrrerlrnu‘tlo%m%ents in which V is C;-Csalkyl and W is
absent.

[0172] The invention provides compounds and salts of Formula 1 and Formula 1A in
which Ry and R; are independently hydrogen, or C;-Csalkyl, C;-Csalkenyl, or C,-Cyalkynyl,
each of which is substituted with O to 3 substituents independently chosen from halogen,
hydroxy, amino, C;-Csalkoxy, C;-Cyhaloalkyl, and C;-C;haloalkoxy. 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;-Cjalkyl, C;-Csalkoxy, mono- and



[0150] In Formula 1 the variables A, V, W X Y, Z
R1, and R2 are defined as follows: Al is an

wopiaokomabi y substituted di-al kyl ami no, an opt i BeEUE3003/036809
substituted aryl group, an 3dptionally substituted 5-

- nmenbered heteroaryl group, an optional
di- (Cst(ﬂeélkb’lt)%m@@, bi-Eylealoakyly oarhploadrasip I symne, @mh(’dlmems R; and

R o L AL T s 3 By b pB 2R Ao BbonBihing no

addttﬂ;lh@l’il’&ltdsrﬁ atbﬂis,eWﬁmhdl- 'tc£7gtaﬁumdrdasauﬁgecﬂ wonmonorenken@ttd ring is
' tlonaIIy bstituted 5- to 7-nenb

(1 NgS,, d .
Substﬁetegws FWT““@W& cREHteRil FIRS e fropslalpEery udioxy, amino, C;-

§t r and 0 or 1 additi onal het er oat ons, an
Czaﬂ%ttgﬁi{% i

stituted partially wunsaturated 5- to
7- merrbered het erocycl oal kyl group cont ai ni ng at | east

LT LR R AT T ST

whichet erocycl oal kyl group containing at | east one
nitrogen atomand 0 to 3 additional heteroatons.
[ OASS ]arsAza p@tlelil}) ursatiyatedl IpterosRiis graup, Rl heteRatyl\gyup; substituted

vin RO4LBAER0% PEILLRENY Q50R00 33 1 1Y), U2
RJ{bl@]RiJ%elFéuQ 11 (vii) (viii)

(a) is halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONHj, -SO,NHj, -SH,
Ci-Cohaloalkyl, and Cy-Cjhaloalkoxy, and

(b) is C;-Cealkyl, Cr-Cealkenyl, C,-Cgalkynyl, Ci1-Csalkoxy, C,-Csalkenyloxy, Ci-
Cjalkoxy(C;-Cyalkyl), amino(C;-Ce)alkyl, mono- and di-(Ci-CGalkyl)amino, mono- and di-
(C1-Cjalkyl)aminoC,-Cjalkyl, C,-Cealkanoyl, C,-Cgalkanoyloxy, Cq-Csalkoxycarbonyl, -
mono- and di-(C;-Csalkyl)carboxamide, (C3;-Crcycloalkyl)carboxamide, mono- and di-(Cs-
Csalkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Csalkyl)thio, C;-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) is ~GR, where G is chosen from -(CHy),-, C2-Csalkenyl, C,-Cialkynyl, -
(CH,),O(CH2)y-, and -(CH2),N(CHy)mm-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C;-Cgeycloalkyl, C;-Crmonocyclic heterocycloalkyl, Cs-
Cigbicyclicheterocycloalkyl, 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;-Caalkoxy, mono- and di-(C;-C,alkyl)amino, C,-Csalkanoyl,
C;-Caalkoxycarbonyl, Ci-Cshaloalkyl, C;-Cshaloalkoxy, and phenyl.

[0176] In some embodiments
Ajpin 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

(©).

[0177] Wherein
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S ASERISTEN, e OO P8 S, s

G- @mblo@ﬂ@l |and€lﬂl@halballke;dy aryl (Co C4a| I cyl). [0153] Vis
Cl-C6 alk - Coal kenyl C7cyc| oal kyl, or_absent.
[ 0{BMp C\w s@ik@l Cod alke, @:ilsékyw Ky1-Cealath CoCealkanyloxy, Ci-

ot CRRE el COPLE B g L G o, lono- and i
(C1-Cjalkyl)aminoC;-Caalkyl, C,-Cgalkanoyl, C,-Cgalkanoyloxy, Ci-Cgalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (C3;-Crecycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Cjalkyl)thio, Ci-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) is —-GR, where G is chosen from -(CH,),-, C,-Caalkenyl, C,-Csalkynyl, -
(CH,),O(CH2) -, and -(CH2)nN(CHy)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs-Cgcycloalkyl, C,-C7monocyclic 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;-Caalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cshaloalkyl,
Ci-Cshaloalkoxy, and phenyl.

[0178] The invention includes compounds and salts of Formula 1 and Formula 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, -CONH;, -SO,NH,, -SH, C;-
Cshaloalkyl, and C;-Cjhaloalkoxy, and

(b) Ci-Cealkyl, C,-Cealkenyl, C,-Cgalkynyl, Ci-Cealkoxy, Co-Cealkenyloxy, Ci-
Caalkoxy(Ci-Caalkyl), amino(C,-Cg)alkyl, mono- and di-(C;-Cesalkyl)amino, mono- and di-
(C1-Caalkyl)aminoC;-Csalkyl, C,-Cesalkanoyl, C;-Csalkanoyloxy, Ci-Csalkoxycarbonyl,



[0155] Z is carbonyl, thiocarbonyl, imno, or
Cl-Coal kylimno. [0156] The variable t is 0 or 1;
wQ 03//¥60B and R2 are independently hydrogen, BCT/B$20831086809
R2 are independently Cl- C8al kyl, C2-C6 al kenyl, or
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ol AL 0N RIS L SO LA PP
c6a1@naﬂmiamwxycl GalRylitdoy obrﬁZCéCealkﬂptﬁ@dCﬁ-@ﬁlhylsuhin&} ahid) C-

-menbered saturated or nono- unsaturated ring
Cﬁa](l_iié]lsll Wa@ldcont ai ni ng one additional heteroatom chosen

d_
R T e R b s L i
(CHs)gOefL‘HQ)He mhd -(ChigdE Ot )at-) \yhe:rb nsaadnt arerimdepkndsatly 0, 1, 2, 3, or 4; and

R e % S il G KO TS, &

cloﬁéycﬁgﬁ@é@@;téf&%wyl h@dm3a) te&@dk&a%ypﬁ?ﬁ kéﬂd het@da9]. Bk of which

R12 edch represerit 3 subst’i tuents
(b) andc(ehe walestitutgd witbHen stmbmtuem mdependenitir dvoyen Gomrfwlogen,
1- C6al kyl,, ~Cl- I nono- . .
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[0181] Alternatively, A; in Formula 1 or Formula 1A is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, cyano, amino, nitro, oxo, Ci-
Cohaloalkyl, C;-Cshaloalkoxy, C;-Cealkyl, Ci-Cealkoxy, Ci-Csalkoxy(Ci-Caalkyl),
amino(C;-C,)alkyl, mono- and di-(C;-Cjalkyl)amino, and mono- and di-(C;-

Caalkyl)aminoC,-Cjalkyl.

[0182] The invention includes compounds and salts of Formula 1 and Formula 1A in
which A; is C;-Cs alkyl, C3-Creycloalkyl, 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,
C1-Cyhaloalkyl, and C;-C;haloalkoxy,
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het erocycl oal kyl group containing at |east one
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(2), ?J),Yaln(i - C4al kyl ), each of which is substituted with O
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Cl- .C2 Coal k Cl-C6
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absent. WD 2004/ 04609 PCT/ US2003/ 036809 36 0166] Y

i s (Q1s 66 Ganlkyly Co- %aﬂcwlaqik@balkwétmr@ca@@xw ¢ Cealkenyloxy, Ci-

- C C 7 : | y :
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-mono- and di-(C,-Cgalkyl)carboxamide, (C3-C;cycloalkyl)carboxamide, mono- and di-(C;-

Csalkyl)sulfonamide, C;-Cealkylthio, aryl(Co-Csalkyl)thio, C;-Csalkylsulfinyl, and Ci-

Csalkylsulfonyl, and
(c) is =GR, where G is chosen from -(CHy),-, C2-Cyalkenyl, C,-Cyalkynyl, -
(CH,),O(CH3)uy-, and -(CH2)nN(CHaz)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs-Cgeycloalkyl, and phenyl.

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

Formula 16.



[0168] R1 and R2 are independently hydrogen, or Rl and
R2 are independently Cl- C6al kyl, C2-C6 allcenyl, or
W@200004@bkynyl , each of which is substituted wehuS2008036809

3 substituents independent#ly chosen fromh
hydr oxy, am no, Cl-C4all coxy,

Cl- C2hal oal kyl ,

al ogen,
and G -

CZhal oal koxy, or
-nenbered saturated or
ptionally caont ai
rom N, /ji_?jﬁ\o’
rnnoxuns e
dbstltuenF% i Alepefidgnt |y chosen from hal o
ydr oxy, ammnOFyCJ C4al kyl , Cl1-C4al koxy,

i_- (Cl- G4al kyl ) am no, Ci- C2ha|oa|ky|, and

pﬁﬂezﬁﬁﬂbalkoxy [0169] In certain enbodime

no unsaturated ri
Qioti onal hetero
to 7-nmenbered s

iich 5-

R1L and g2 are joined to fo

is substituted with O

N

rma 5- to
ng

at om chosen
at ur at ed or
to 3
gen,
pno- and

nts the

nvenlron‘prDV|0es T g salts of
ind Fornmupa 1A

; |s |n1 ;égﬁi-
Vi s communds an

nd FornuIaRlA IR, which X is oxygén and Y |
lnd al so provides conpounds and salts of Fo

ar bonyl .

—'(lkl_cn —'f\m - (N =S _"‘%%'r

alts of F

&b@mﬂhfiA in which Xis oxygen and Y is -Q

Formula 1
or in which
Z is imno
[ 0170] The
ornula 1

s -CH2-:
rmul a 1 and
H?CH2-; and

trthet pI_U\fI des LUlrpDUIIUb and—sal ts of
ormula A in which X and Y are absent.
nvention provi des conpounds and
iInd Fornmula A in
t her enbodi ments in
ibsent. [O 2]
alts of Fo

e depe
E éﬁglkéhyl,|or
ubsti t ut ed me

Fo
[01]7

AT Q)

QD O Q

all kyl
[ onpo
in Fch

, &z Regc4al kyl ,

kypyl,  each of whi
h Rto 3 substi t uents I ndepe
ogen hydr oxy, am no, Cl-C4

f"\O) n

T

- Kbailoal kyl |
nbodiments

of F
mhlch V and Wiare afpsent]|

1] The
rmula 1

f or in
and Wi s
unds and
R1 and R2

mula 1 and
o

ch is
ndent |y
al | coxy,
tain

hosen from ha
and Cl- C2hal oal koxy. In cer
P1ﬁm‘mlme+rm$%ﬁ&uwﬂw

ethyl, or ethyl. In other
ot h hydrogen. [0173] The

nd salts of Fornula
2 are joigned so fo

no- unsat

qut 8 wowosen fromN, S, and
to 7- menpered satur&ed or nono-unsat ur

s substitutRd wiRbh O to 3 substituents in

hosen from hal ogen, hydroxy, am no, C-C4a

-Foomgld Toxy, mono- and

alAin
ered sa

()'IQJ %1m o mn@m

00 —

W

rogen,
E R2 are
compounds
hich R1 and
t urated or
g one
0, which
ated ring

dependent |y
l cyl,

=

Formula 6




WD 2004/ 046095 PCT/ US2003/ 036809 37
i -(Cl-CA4al kyl )am no, Cil-C2hal oal kyl, and
w@le0@Amabdal koxy. In some enbodi ments Rl and P2I/aEF®03/036809
joined to forma 5- to 7-n@bbered saturated or
nmono- unsaturated ring containing no additiona
heteroatons; tQg—7=menbered—saturated or
npno- unsat ed with O to 3

Ao s la——I<
Wit oirT o=
ateg rin

S
hyd
Th
1
ul
sul
ch
ha
- (
C]

C2-
C

am no( Cl1- CB)aikyI

SU@§§iR¢%

Jbstbgue
I OXYs. I
1inve¥t|o |nc&udes campd@nds
and FornulanA RQ which Al is
1sat ur at ed heterocyclic group, eroary
% tltuted wth O to 5 substituents indeps
SBRU'om (a), (b), and (c). [0175] Wher ei
A ogen,

i nep romgfral og

allco

Il

hydroxy, cyan ammgQ, Nitro, oxo,
PONH2, - SE2NH2 hal oal kyl, and

-S
| - C2ha|o an s Cl1- C6a||cy|,
/EQ |, Cil-Co6al koxy,
’fﬁﬁalk%nyld*y, q&- Lcoxy(Cl- Cal kyl ),
nDno- and di - (C1- Coal kyl)
(Cl &4al|cy|)an1noC1 C4al kyl ,
C2- C8al kanoyl oxy, Cl1- C8a|koxy

bno- and di -
» Feffatlka&noyl |

r~|i

Q

—
—

Q

f—

=
ab

Qegi'ga

/f"’l f"ﬁﬁ| |/11| \ car hnvam de
< KY 17 oKX e

8§ nono- and di
al kyl t hi o,

al kyl sul finyl, an
, Bihd “i's -GRa where G is
om - (CH2) "-l, c2dcaal keRyl, c2- caal kynyl
CH2) m , and- (Cﬁ&)"N(CHQ),,; where n and
) g@ntly 0O, 1, 2, 3, or 4, and Ra is G
3- C8cycl oal kyl , C2- C7nonocyclic _heterocycld

nd
||U||U ATTO

:3 Crcycl oal I cyl) ca

O%O:i:QQ

—_—

O:"OOQJ

1- C4a|ko

Fornmuta IA TS phenyl
‘r|n1d|nyb t hd enyI//p§Fr/p§

- Cl obicyclichetero | oalReyl , indanyl,
=trahydroaapt nd heteroaryl. Eag

) a ;ﬂb%; with O to 5 subst

hal ogen, hydr oxy,
ngnalky CAaIkox

, Roono- and
- (Cl1- C4al k1) anRpo, C2- C4al kanoyl
bycarbonyl, d - C2hal oal kyl , Ci1-C2hag
[0176] In sonme enbodi ments Al in
thl, pyriayl,
furanyl, py
t hi adi azol

ubstltut

ORI

tril azol yl ,
\\\\(

R4

m dazol yl th Zo

azolU

R1

N R1s
L L
IR,
I Ry

Ra2

Rz

Formula 11

X
A7 Y

en,
Xy. [0174]
f Fornmul a
tially

| group;
ndent |y
n: (a)
- COCH

i s

am no,

car bonyl ,

(d -

d C1-
chosen
(CH2) "

m ar e
hosen from
al l cyl,

h of which
ituents
am no,

| oal koxy,
Formula 1

razol yl ,
yl,

Formula 12




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

waledwde@benzodi oxynyl, indolyl, pyrazolopyrln1ﬂ®nysumymm&w
t hi enyl pyrazol yl, or 4%Lchr$heny| each of which is
substituted with O to 5 substituents I ndependent |y

chosen from (a), (b)d (c). [0177] Wherein WO
2004/ 046093 PCH US200 B6809 38 (a) is halogen,
hydrOﬁ2 cyano,j| am %

Y~ ga

oxo, -COOH, - H2,
X 2d Cl- C2hal oal koxy,
C2- Cd&h kd

(b) is Cl- CG;hIkyIL - C6al kynyl ,
dl- Csal koxy, RC2- @&al | cenyl ox
(4al | coxy(C1-C4al l cyl), ami note€g Co)al kyl , no- and
di - (C1- Ceal kyl ) ami no, nono- and df -
(Gorefld 1yl ) am noCl- C4al kyl , C2- C6al kanoyl

- CBal kanaoyl oxy, (‘L(’Balknxvrarhonvl - moMho- and
di - (Cl-Co6al |l cyl)car
(IC3- C7cyclipal kyl ) caf boxani de, and di - (ClL-
QGaI kxl ) sulf onalad de '
ar W CoYCaal Kyl ) I o, Rinyl, and Cl1-
Obal kyl sulfolé}ll nd (c)\lg \GRa wheie G is|chosen
from - (CH2)" CAal kenW3 R@- C4al kynyl , |(CH2)"
qn%%ﬁ‘ﬁ?ﬂ and -(CH2)"N(CH2) 11 , where n and m ar e
[ H‘}tly 0, 1, 2, 3, or 4, and Ra is ¢hosen from

3-C38cycloal kyl, CZ- nocyclic hete cl oal kyl, C5-

d obi cycl ighet g ocy CYlRqsi MRAN L
tetrahydr apt hyl , d Ne g ach of which
(b gf\ § ' . st(i tuents
in épen entl ch hydrgxy{ amino,
Cl- C4al kyl , Rl -C43l koxy, nono- RAR,

di - (C1- C4a| | cyl )am no, Cl-C2hal oal kyI

d F@mﬂéﬂ bal koxy, and phenyl [0178] The i nvént i on

| pretutes— L.urerUIrUb and—satts—of—Fornuta—1 d Fornul a
1A in which Al is phenyl, naphthyl, pyr| di n-2-yl,
pyridin-3-yl, pyr|d|n4yl p ' I,
périrridinyl 4y| d|n-5-yl -yl,

thi en-3-ylo t hiazol i pyrr reol-2-yl,
pyyrog(- ZXC[L M- , f urang 3- reaeol -1 -yl

Py RFZOM2= yENpYT ? a -y

|rmI|azoI-I-yI| |n1d|azoIJ:94y , |rmI|BZ7oI-4 yl

i i azol - 5-yRy tWeazol -2-yi, thiazol-3-yl, thiazol-

5- 3tr|azol 4-yl, 12,3-thiadiazo|-‘-yl,

1, %orgm%dn adi azol - 5-yl, oxazol -2-yl, i soxazoﬂ- 4-yl,

i soxazol -5-yI, isoxazol-3-yl, isoxazol-4-yI,

I soxazol -5-yl, benzof uran- 2- yI benzof ur an- 3-y

bel®2 8y Femuapiaples ApeXzaphY anFemyula 2 belbxspyrthe dqﬁlytlons set forth in
FormRE1E % FhO%3%0! o BopthuRgNZoL d] thi azol - 2-

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

[0189] Rigis C;-Cealkyl.

[0190] R11 and R, each represent 0 to 3 substituents independently chosen from
halogen, hydroxy, cyano, C;-Caalkyl, C;-Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-
Cshaloalkyl, and C;-C;haloalkoxy.

[0191] Ry3 and R4 are independently chosen at each occurrence from hydrogen or
methyl.

[0192] Rys represents C4-Cgalkoxy or C4-Cealkyl.



yl, benzo[ b]thi ophen-2-yl, 4H chronen-2-yl,

benzo[c][1, 2, 5] oxadi azol yl, 2,3- di hydrobenzo[b][1, 4]
walc@xions02s yl , pyrazol o[ 1, 5-a] pyrim din-6-yl, PCT/US2003/036809

di hydr obenzo[ b] [ 1, 4] di oxi n48-yl, i ndol -2-yl,

pyrazol o[ 1, 5-a] pyri m di n-5-yl, 1Hthieno[2, 3-

L i , 3-c] pyrazol -5-yl .
[O?gfﬁﬂ%{gﬁsd C?/%ﬁ&)x#d-r |(§gs sstituted with 0 to 5
sulh8194] Ranteprésaie Peo dsnbdtyuanimindepent emiy c(hﬂ}em&d)mgmm gen, methyl,

hydr oxy, cyano, am no, nitro, oxo, -COOH, -CONH2,
and“é&ﬁ#lz, -SH, Cl- C2hal oal kyl, and Cl- C2hal oal koxy,
ancﬂoidzp h%rh@@@fhb&Minen@%héﬁ%ﬁtfo%?fbvid%o‘ﬁ%uhay ¥ salts of

koxy, - oxy,
Forroslag R dx §6 @ll_WMhIX( is R (‘ﬁ%‘;‘lch@@l@@fs @6 ddfinition sebfesth fanBormula 1) and

Y is (@ﬁ‘é&?@ﬂﬁ@ g@ %&Jflé F@@f)dm@tsgh%}qygwb% provides compounds and

saltLeHoBalilae 216 Y b @X Whidhx (50 /ahg X Cano Bylcm@iz- orinwhich X and Y
2004/ 046095 PCT/ US2003/ 036809 39 -nono- and

are ghiseftC1- C6al | cyl ) car boxani de,
The C3- rCl:7 cl oal kyl ) car boxani de, nono- and di - (Cl-
af1"é )sulfonam de, Cl-Csal kyl t hi o,

ar yb K%t]) TG4 ahkeyitip bio@lde@cmﬁ@ahﬂﬂﬁ lagd 4lisnyiForande Cho 16 i 111 Wthh Ay
Coéal | cyl suI fonyl and (c) where G is chosen fr

is pyrazipgly pyridyl,cy q@u@pcp]@@ﬁyqach Qﬁw@_@apﬁ gb}}qﬁ’gﬂu’[edwﬂh Oto3 substltuents

mdegr e ngépen)client ﬁﬂggen(l%bwg or ﬁgh Q:Bglk?lé 4§ﬂ{oxy’ tRono-

and i mmll&iﬂ;)amﬂma]ﬂ@zhaloﬁmyr;zmn @q)@hehlbﬂkoxy.
het er ocycl oal kyl, C5- ClQni cyclicheterocycl oal kyl
indanyl tetrahydronapt hyl, aryl, and heteroaryl. Each
? IThe (RendBid &Qdeb §o H&fﬂdb bLHY ? gaﬂ’ﬂat:@.]\tgafl? acteptable thereof of
stl uents |nde endent |y chosen from hal ogen,
Formg/ldﬂ@)tqwam no, Cl-CA4al kkyl, Cl-C4al koxy, nono- and
di - ( Cl- c4atky)amne,—Ct C’zha' eatkyH
Cl- C2ha| oal koxy, and pherfyl . [j0180] In sone
enbodi nents (a)o.(b)x_an c re Alefined as foll ows:

U)

(a) is pal oge roxy, cymsno, N&ni no, nitro, oxo,
Cl- C2ha d Cl- 2 IoaI' coxy, (b) is

C1- Coal k al | coxy, L c4alPkoxy( Cl- C4al kyl ),
am no( CL- ‘al/kylRigsrono- and di - (Cl- C4al kyl ) am no,

nono- apd d -(Cl-C4al I cyl )am nod - C4al kyl ; and (c) |s
-GRa whereR@is from - (CH2) n-, (CH2)nO(CH2)nI, and
-(CH2) n gﬁlﬁﬂ , and Ra is C3-C8cycloal kyl, 5 or
6-rrerrberl\!g eatpyr ocycl oal kyl containing 1 or 2
heteroalons Ryz S

|
N )J\ /A2

S
Rzo R21 R'I R2

Formula 18
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Formula 24




Cl- C4al koxycar bonyl, C1-C2hal oal kyl, C1-C2hal oal koxy,
and phenyl. [0184] In certain enbodi nents the
WO pawefoddoeh provi des conpounds and salts of FoPOTUS2023/036809
and Formula 1A in which: A46is Cl-C6 al kyl,
C3- C7cycl oal kyl pyrrol I di nyI pi per| di nyI

pi per azimyt, —or——Tor pn()bl ny/i\)eaun of —whircth—Ts

substituted with, O to 3j|subsffituents independently
chosen from (a) _[/@185] Wherein: (a)|is
hal ogen| hydr oxyf, no’,}I nitro, oxo, -COOH,
-CONH2, |- S hah?al kyl, and
Cl1- C2hal oal oxy, i's Cl Coéal T cyl, C2- Ceal | cenyl,
C2- Coal | 1- C6al koxy, C2-C6al kenyl oxy, C1-
C4al kox| ?%1 Caal kyl ), amino(Cl-C6)al kyl, mono- and
i-(Cl- :Gahkma)zam no, nmono- and di -

o

(Cl1- C4al m nOC - Chal kyl C2- Coal kanoyl
C2- C8al kanoytexy, OC1- C3al koxycar bonyl, -nobno- and
i -(C1- Coeal kyl\l\])ca boxa 'de,

(C3- C7C/q:{ oxgm &e, nono- and di-(Cl-
Céal | cy )suI fo i del, Cl14C6al | cyl thi o,
aryl (Cot C4al | cyt i hife, dR2Csal kyl sul finyl, and Cil-

Coal kyl sul45y?, " ahd (c) is -GRa where Gis chosen

from-( w a2§{:2 C4a| kenyl, C2-C4al kynyl, -
(CH2) nQ % nd (CH2)nN(CH2)m, where n and m afe
i ndependently 0, 1, 2 3,sor 4; and Ra is chosen ffom

C3- C8cycl oal kyl , and phenyl . [0186] The invention
further i tQ sPand salts of Formul a

1o

to Formyl a 16. WO 2004y 046(95 PCT/ US2003/ 036809 4
0 0~, Rlp A/Y/NN\I RRR2 RfFonnula 2 O O S X, J~ I

I ~i
Rig

Formula 27

S
Rog
Formula 28
@] S
N J oA
/X N~ N2
\
Reg \=F Ri Re
Rog
Formula 29

[0198] The variables A;, R, 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 salts of Formula 1. In certain



\' Al YNNRI1 RI2 RIL R Formula 3 O OS Rl2 A

~X,;'YNNRIZ3RI41I1 | Rl1 RI R Fornmula 4 0 S R12
WOK2004/0468P5Y N N R1I1 RL R2 Fornmula 5 A, N O RCT/UB20R1/(36809

R12 Rl R2 Fornmula 6 WD 2062/ 046095 PCT/ US2003/ 036809

42 X OS RI3 RI4 R1I2 Al ~=Y~-NNOI | R11 Rl R2

embb@inBitAthdseRbriables carry the definitions set forth below for compounds of Formulae
17 - 29.

[0199] Thus in Formulae 17 - 29 the variablesr, s, Q, X, Y, Ry, Ry, Rysa, Ris, Rao,
R21, Rz, R23, Raa, Ras, Rz, Rog, Rag, and Ry are defined as follows

q is an integer from 1 to 5;

ris 1, 2, or 3.

sis 1,2, or3;

[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] Rjsa is hydrogen, halogen, hydroxy, cyano, amino, C;-Cyalkyl, C;-Caalkoxy,
mono- and di-(C;-Cjalkyl)amino, C;-Cshaloalkyl, or C;-Cshaloalkoxy.

[0202] Rig represents O to 3 substituents independently chosen from halogen,
hydroxy, cyano, amino, nitro, C;-Csalkyl, C;-Cjalkoxy, mono- and di-(C;-Cjalkyl)amino, Ci-
C,haloalkyl, C;-Cshaloalkoxy, and phenyl.

[0203] Ry and Ry are independently selected from hydrogen and C;-Caalkyl; or Ry
and Ry are joined to form a C;-Cscycloalkyl 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, C;-Cjalkyl, C;-Cjalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-C;haloalkyl, and C;-
C;haloalkoxy.

[0205] Rpsarepresents O to 3 substituents independently chosen from halogen,
hydroxy, cyano, amino, nitro, -COOH, -CONH, -SO;NH,, -SH, C;-C;haloalkyl, C;-
Cjhaloalkoxy, C;-Csalkyl, C,-Cgalkenyl, Cy-Cealkynyl, Ci-Cesalkoxy, C,-Cealkenyloxy, C;-
Cjalkoxy(C;-Caalkyl), amino(Cq-Cg)alkyl, mono- and di~(C;-Csalkyl)amino, mono- and di-
(C1-Cialkyl)aminoC;-Caalkyl, C-Csalkanoyl, C,-Csalkanoyloxy, C;-Csalkoxycarbonyl, -
mono- and di-(C;-Cgalkyl)carboxamide, (C3-C;cycloalkyl)carboxamide, mono- and di-(Cy-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Cy-Csalkyl)thio, C,-Cealkylsulfinyl, and C;-
Csalkylsulfonyl. In certain embodiments Ry represents O to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di~(C;-
Cjalkyl)amino, C;-Cshaloalkyl, and C;-Cshaloalkoxy.

[0206] Rys and Ry; each represent 0 to 3, or in some embodiments O to 2 substituents
independently chosen from halogen, hydroxy, cyano, amino, C;-Csalkyl, C;-Csalkoxy, mono-
and di-(C;-Caalkyl)amino, C;-C;haloalkyl, and C;-Cjhaloalkoxy. In certain embodiments the

invention includes compounds and salts of Formula 24 and Formula 25 in which Rys



OSAIl-, X111y NNI | R11 Rl R2 Fornula 8 RI6 O S A

1-IXIYANN \\-N 1 | | R11 RL R2 Fornula 9 RlI6 O S A,
w0 200304605 N R 11 RL R2 Formula 10 /N R16 O BET/US2003/036809
~X~Y~N-N\N 11 | RI1 RL R Formula 11 NR16 X 'J~

AL, YNNNRI1 Rl R2 Formula 12 WO 2004/ 046095
reprgs%{slﬁ%ﬂg@?—@%ﬁﬁgﬁnin%%ubstituent and 0 to 2 additional substituents independently

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

[0207] Rys is phenyl or pyridyl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C;-Csalkyl, C;-Cjalkoxy,
mono- and di-(C;-Cgalkyl)amino, C;-Cshaloalkyl, and C;-Cshaloalkoxy.

[0208] Ry is hydrogen, methyl or ethyl.

[0209] R is a 5-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] R3; and R3; 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;-Cjalkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, C;-
C;haloalkyl, and C,~-Cshaloalkoxy.

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

[0212] Qis O, S, or NRys; where Ry is hydrogen or Ry is C-Cgalkyl, phenyl,
pyridyl, or pyrimidinyl, each of which is substituted with O to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-Cjalkyl, C;-Csalkoxy, mono- and di-(C;-

Csalkyl)amino, C;-Cshaloalkyl, and C;-C;haloalkoxy.

[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, IA, 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



OSA "-~YNNRI1T RL R RI2 Fornmula 13 O S A

"Ix"XlI | R11 R12 Rl R2 R13 R14 Formula 14 O S
WORIB4BIA9A! |-11XI1 Y NN '11l: R11 O R12 Rl RCRUS20RV/436809
FormJIa 15 OSJA R12 X A#9 "Y~N N ,\ OI | R11 R17
R2 Fornula 16 [0187] The variables Al, X and Y

Fé\n ﬁ%ﬁ@ezlhereﬁéle&eaQ%ryl gup é@F‘P ﬁql frpBnisraned-vh diman-3 ¥, isoxazol-3-
yl, 1so§9£dw- _ thio gﬁﬁ‘:’%} heﬁ’@ ?hg/if p&l’pfl-gﬁ%lg]anwzﬁl each

are i ndependent| roge
of which-i 6 lskityted EH 6] 3 Eubsti&r@dtsRﬂ@epeﬁdﬂmﬂW&hb&ﬁ&fﬁm Qaloge hydroxy,

cyano Ry HToCy Rt C kS G C PR rOiEgh (G

Tk 8)1“ Q¢ Bgkh ¢
Caalleffyaniih. CHIEHX oa}(Iy Cbl]oaRll%g S, T8 R fomRoyads K pay be
oxygephind éhmay beaChl,-o ot Xrandnt exafyrberabbsntlr ogen or

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

Aj 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;-Cyalkoxy, C;i-Cohaloalkyl, and C;-C;haloalkoxy, 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 0 to 2 substituents independently chosen from halogen, C;-Csalkyl, and C;-
Csalkoxy. 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 1, IA, and 1-16 in
which

A; is pyridin-2-yl or pyridin-3-yl, each of which is substituted with O to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C;-Cjalkyl, C;-Csalkoxy,
mono- and di-(C;-Cyalkyl)amino, C;-Cshaloalkyl, C;-C;haloalkoxy, 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, T, 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;



met hyl . [0192] R15 represents C4-C6al |l coxy or
C4- Coal | cyl . WD 2004/ 046095 PCT/ US2003/ 036809 44
W@ 0W9B}60BL6 i s C2- Coal koxy or C2-C6al kyl . [ 019HGT/R2003/036809
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n n unds and salt
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When A; is 1,5- dlmethyl 2-chloro-pyrrol-3-yl, A, is not 4- (4-nt1rophenyloxy) -(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;-Caalkyl, 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 ECsp of about 10 micromolar or less,
or more preferably an ECsy of about 1 micromolar or less; or an ECsg 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 in 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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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 lubricants, such as stearic
acid and magnesium stearate; calcium sulfate; vegetable oils, such as peanut oil, cottonseed
oil, sesame oil, olive oil, and corn oil; polyols such as propylene glycol, glycerine, sorbitol,
mannitol, and polyethylene glycol; alginic acid; emulsifiers, such as the TWEENS;
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.
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I %0@6] Iﬁptional 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 not 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
may be in a fomj. 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.

Liquids 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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propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent.
Suspensions

[0233] For a suspension, typical suspending agents include methylcellulose, sodium
carboxymethyl cellulose, AVICEL RC-591, tragacanth and sodium alginate; typical wetting
agents include lecithin and polysorbate 80; and typical preservatives include methyl paraben
and sodium benzoate.

[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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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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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
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hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl alcohol, cetyl palmitate,
dimethylpolysiloxane, di-n-butyl sebacate, iso-propyl myristate, iso-propyl palmitate, iso-
propyl stearate, butyl stearate, polyethylene glycol, triethylene glycol, lanolin, sesame oil,
coconut oil, arachis oil, castor oil, acetylated lanolin alcohols, petroleum, mineral oil, butyl
myristate, isostearic acid, palmitic acid, isopropyl linoleate, lauryl lactate, myristyl lactate,
decyl oleate, and myristyl myristate; propellants, such as propane, butane, iso-butane,
dimethyl ether, carbon dioxide, and nitrous oxide; solvents, such as ethyl alcohol, methylene
chloride, iso-propanol, castor oil, ethylene glycol monoethyl ether, diethylene glycol
monobutyl ether, diethylene glycol monoethyl ether, dimethyl sulphoxide, dimethyl
formamide, tetrahydrofuran; humectants, such as glycerin, sorbitol, sodium 2-pyrrolidone-5-
carboxylate, soluble collagen, dibutyl phthalate, and gelatin; and powders, such as chalk, talc,
fullers earth, kaolin, starch, gums, colloidal silicon dioxide, sodium polyacrylate, tetra alkyl
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oro | thio. [021 shin
fornh, B R SDBre Ry Vo ST T PR R el el (g pplamellar
vesitRE andMuiltilFéIactdsitldsy 19Hos6RIP OaBSfophed B0 Rartet 8f
due to their inhibit replication of the HCV replicon.

phosphetipids ctich enghwlesizolo ste@mytaminaon phosphatidylchaligss 0 of
about 10 micronolar or less, or nore preferably an
EC50 of about 1 micronolar or less; or an EC50 of
about 500 nanomolar or less in an HCV replicon assay.
[0219] Preferred conpounds of Formula | will have
certai n pharmacol ogical properties. Such properties
i nclude, but are not limted to oral bioavailability,
low toxicity, |ow serumprotein binding and desirable
invitro and in vivo half-lives. [0220] The invention
i ncl udes packaged pharnaceutical fornmulations. Such
packaged fornmul ati ons include a pharnmaceutica
conmposition containing one or nore conpounds or salts
of Formula | in a container and instructions for using
the conposition to treat a patient suffering from
Hepatitis C infection (HCV infection). PHARMACEUTI CAL
PREPARATI ONS [ 0221] Conpounds and salts of Fornula I
can be administered as the neat chemical, but are
preferably adm ni stered as a pharnaceutlca
conposition or fornulation. Accordingly, the
i nvention provides pharmaceutical fornulations
conprising a conmpound or WD 2004/ 046095
PCT/ US2003/ 036809 51 pharnaceutically acceptable salt
of Formula I, together with one or nore
pharnaceutically acceptable carrier, excipients,
adj uvant, diluent, or other ingredient.



[ 0222] Conpounds of general Formula | may be
adm nistered orally, topically, parenterally, by
WO pdvaloatopdn or spray, sublingually, transder naPCT/US2003036809
buccal administration, redé8ally, as an ophthal mc
solution, or by other neans, in dosage unit
(%h&ﬁ%ﬂ%&ﬂhbﬂps containing conventional non-toxic
pharmaceutically acceptable carriers, excipients,
adj[0230]tGtherasvadnpogitionc heful POBRR]ing nysttdictdetivery of thesubject

subj ect ¢ nd, .the conpositions qof the inventiqgn .
compauds gefids oL %%eaé@pnﬁeaﬁ §O%eE &proISuck gempesitions typically
com%_ﬁ@e Ofe SRS eCRIDRbIH 1R SWsthc subh QYkdrddel dd2hitol and mannitol, and

_ diluents or encapsul ati ng substances, which are
bindetd suabheadaoia, aderderysteliat icoltulogse, ambaxymethy! cellaloss, and

hydxircr)uég&)rtog% @F@Pc{aﬁﬁlﬁ%qﬁ %1:1&/@%; ﬁ{l])ng T -rtlf,té eat%ggg,ucfoflcl)r%rllts,naEnlti%xidants and
flaveshid fdehtd AidIORd bBovd1BaPilkdTBe iRRideg. treated. The

carrier can be inert or it can possess pharmaceutica

benhe23 1] Compesiteme fortinksflatioartypieallieeny beywavided in the form of a

njunction with the, conmpaund.i.s sufficient to .
soluglgl&vsiua%engms o9 g{nlukszlﬁn tatllt A WI%F };&&mﬁg&eg A5 gl%qf' B?W&er or in the form of
an a8dedINisitg Dédn@Bnti@Aa] ptobélland @se, dthlbheliftwrpesihdae 6:0224]
. Exenpl ary pharmaceutically acceptable carriers or
trichdoyefepiontethapgbr eof are sugars, such as |actose
ucrose; starches, such as corn starch and

Add%%?%?%ﬁg?%?% ; cellulose and its derivatives, such as

s 0(l0269] e leoxipositibnd oftkd prek@s énveatidrymmag alsb wptseallyagochprise an

et hyl ceIIPIose; powdered tragacanth; nmalt; gelatin;
actiyify erihagesy; fhe ARty sAhances earpehosquglzom @ Wide varighy @t molecules that
BRSNS LS50 el ST Ul s SR04 B0LE B e
inveptibn. Barticdar classed of ool bshanoarh imduderskpypeaneatgingabbncers and

I cerhpe, sorbitol, mannitol, and pol yethyl ene

ab“%?%é&ﬁﬂfﬁﬁiﬁjﬂ c acid; emulsifiers, such as the TWEENS;

bi ‘P@)’ﬁp IPRRinhdckiti @NERRER Fons DR iBPertiBHMPHK] also contain additional

macroglycerides, including GELUCI RE, wetting agents,
actiwrgentsedi berchesan fonsaiwidet erictyod fonelnglesy sicdy caplfanaionny different

wayd iEGkRer BF albhiSh SHER ormstlE Bl LS posfipund it Seen
inveffiéh. PIREPHRIRa] dtbérfRtive dants WMSa pleleir Hdre kit tdngilbd in the

pharmaceutically acceptable carriers for systemc
compeiitipnssafithe ingentionat adevebipgaing fragp ab@HE01% & ahoubs&oa peme

i1 i vati , oael at i.n o . i ..
cmbb Ay AN B L0 12884 ort 8 G L B Wiposion. Ot
embadigidntLecontiid frophabeph@s % tbubbwrs% sohutidhonsthe composition.

enmul sifiers, isotonic saline, and pyrogen-free water.

Preferred carriers for parenteral admnistration

i ncl ude propyl ene glycol, ethyl oleate, pyrrolidone,

et hanol, and sesane oil.



WD 2004/ 046095 PCT/ US2003/ 036809 52 [0226] Opti onal
active agents may be included in a pharmaceuti cal
W@ oivp0%40ps on, which do not substantially inteP€PUS2003/036809
with the activity of the céfpound of the present
i nvention. [0227] Effective concentrations of one or
npounds of the invention including

Pac%?r@%@%’?lgaﬁol y acceptable salts, esters or other

d e[ 02/ iThesntentor ufchalleepmlmg@d pharﬂnac@tmall foatphlations. Such

a eutj cal r, excjpients, .adjuvant, or
paciaRy Bramatations etk caBuimacsni o Comgos Bk s Shn pompre
comb8@isior Shigie P%%Hﬁ' 1lih b ¥ ontdBeNAePink@fictRal dising tHQcomposmon to
conmpounds may be used. Such nethods are known t
treatt Etmcsmn@lf (tsgkq:allly aj iy ami paitiemt) sufferthg fewh @dmcrd@uganmmf@mon) or
cosol vent Sl such as

t ed
prev&?%%%{?%rﬁ?l?lﬁ)% 1&%0?%(3}1 W¥'hg surfactants, such as
TWEET55] Th all OF §RGbrEcHRB thdlcREMRMAYS 0 SBE RS SR alginistered

Derlvatlves of the conpounds, such as salts of the
along @rrpwwetgreé,ranértb@mg@osmom Wyégﬁb@umlgdm@dlmr%dms or excipients
d.i.n effective pharmaceuti cal
asa n%%atetforqhen}ﬁd?cﬁg?g] Upon m xing or addition of the

MEGCOMo#TREAMefT Formula |, the resulting mixture may

be a sol uti on, suspen5|on emul sion or the |ike.

f ol PRH Thednyeation tnchigies meihodﬁ ef Hepwgadral pdertions @ﬁﬁ&uiaﬂy HCV
infollont 16! St e 4 Pl TR E 5 MG Sompounds of Formula Lo
patidrit euiférirgpefiorn arvitag infetione IZNnodectﬁFdn amelfftedticompound of Formula I

oncentration sufficient for aneligrating the rrto
may e ARG B SNt SEHGE thecetF T BFAl IR ERTe AL atﬁ@ an
effea?veed%ﬁﬁ 664 b gtﬁ.ﬁﬁroweﬁﬁulaﬁ%% e ahl %&B@Eﬁfﬁ&%ﬁ@ ﬂo%?é‘mﬁcantly

onpositions containin ounds of general For mul
reduxmjhekmnoumt af Yiorsmrsariat abibedlfw detoetableuns e pafient's @x&mp blebodlly fluids.

oS Raftuodsal iraRiant RERRE Ry S350 fihpud ork compound of
ForBiM T $L: 8 %ont RAvedud orsSidve tidih@Se, fé’c[gu%%/dldﬂ@ @iriné), rabdomlnal pain,

el ixirs. Conpositions intended for oral use may be
loss pf epretited and sorsdd msgoclgteémthriéﬁwdafeckm\/\n to the art for

sy iﬁ)]fg%i %glitn%eﬁl totl alsﬁgg‘rta %Ut Itﬁgchs o%%ﬁ%é gfré“Efe?tn (():{lS other than

contaln one or

HCV igBctiths SvelaiiRB Mgpaganiex (FBWY aifediignaJstatitis thf@bmm
agents and preseryvi ng@ ents, in order to provide

retrqmrra} wiecdions msludinedi BGARPS s topralosBns(C Ve gﬁ?céméﬁgeasles
mumg atagsg ég%#'ﬁ[nﬂl%ﬁ%a %oéhdaﬂ’; ﬂlf?&fo edﬁd%lgorﬁlyglr?sglﬂ‘fe%{lo
ofrpou nd o e

nventi1 on an USU&| east out

5% Q2991 @oimpbunds ofeF emnfadunel thohightte aﬁTeBSﬁni thie BIGVi diseamse process
Some enhod nts ntai.n from about 25%to t 50%
by Vg‘,tuefqfdhqlgg%hﬁu%oﬁ}ﬁ%;epilicatgon of the IQIlépatlztls ¢ v1rusa hLeI: compo({mds

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



conmpound of invention. Liquids fornulations [0230]
Conpounds of the invention can be incorporated into
wWo@e@k/okdogii d preparati ons such as aqueous or BCT/¥S2003/036809
suspensi ons, solutions, emébsions, syrups, or eIixirs
for, e | e. ~ Moreover, fornu ons containing thes
compaigls AP fegettisy @véf@rf@@woagésaﬁ %ﬁcwwmﬁé H{princiuding but not

lumteﬁ%‘PEg ﬁrﬂéﬂfﬁe ér%hfi a%haojm RibaMih, V%ﬁt@rfe&&l Albuferon,

before use. preparatlons can
interf@00 4£0460U5 1 Qdﬁietﬁmmiﬁﬁ&‘@,%l\m TAPISEporcoAaKMonal

suspendi n nts (e. sor bi t.ol
S9{Pi0] Moot hein it SREASHE nEZERT S Metpof Baministering an
effect%'aﬁ{duﬁt o%ﬁ%ﬁ@%h%m‘ﬁﬁﬁ [ tdgeser w?cﬁ R %ﬁ@@&e‘%ount of one or more
lul ose, ~alum num stearate gel, and hydrogenated

anthl@aél agﬁnés fhat i isp nuelenside amlw@ea@ehﬁmg(@t got lilm#ged tohVidarabine,

Acycl\?ﬁfr b(ﬁgrg;g/ﬁ othf}ég,gt\ﬁlaﬁ gxiaég%gg‘lﬂga%é ncwf%)gzure %}S}C%F %ICJB%U
Broavir, BTAC OFINTE (S F-PIPOMRIA (SDJHPMPC)’Ne\ﬁﬁEIpﬁ[eS Del&&ﬁﬂtﬁeeﬁﬁi nu016031de-
gl ycol and ethyl alco , and eaé)reservat i ves (

analogsvRipp U@PS("@PE%? llnlqéblFWﬁ ﬁt@ b édzoidovanines.aid (Emh@ms)ne) ddC
(Zalc#a%%?éﬁ]ai %%dﬁl%?ﬁ‘@@%%hd‘f@mg 3 ggﬁé?]rt] ?nt@été&’ Wi Wulc 11%% or at risk

i'ons
forvngtmrﬁmdhea eI I Xirs, tinctures, syrups, and the li ke
TF@@g?ar maceut i cal ly accep tabl e carriers suitable for

Mstholsof tisaient %rrﬁafagqa@ff piisxeniton fpeher iRelgdmadmingsgsing an
effect?f@tamoug @m&io%h%k fbiRhS 1 F%)éthgp%tﬂ'aﬂ e@fe@é\ﬁer MR BRe or more

l'avori ng agents, sweeteni™ng agents Sucrose
antiviol agatcthalr is B nohastieosids kialgguageativisal canghoand, @molﬁkgng but not

ents 023 Typj.cal_ co ent.s of car, |ers for
timited § fgntatiie, Riraat i & IREb Ao S erbhend PrFsadntibitors

such #8SAgMAhvir, Hidmav®) IndREFR Y8 M1 G HHAb o JABEMGERYERA a virus or at
gl ycol, I|qU| d sucrose,” sorbitol and  water. Syrups

risk fogverabinfactips. may be formul ated with sweetening agents,

< [lasa s e e S a¥ iy sifioion’n %o, i o

pauenﬂmdt&lemth HEP Bt ifRkrihd 4 3oifickal cnceHERAMSIQbompound of
i cal sus&endlng agents include_nethyl cel | ul ose,

Fonm%gtwﬁhlbetéﬁ b’%yp&monyﬁplwetwrmm@o Ry|"exfficiegt gowentration” of a
comp&Jnﬂ%?&%‘é’J@F%gg tl? e;gin{éﬁ? ig In%' oﬁ%ﬁ%&?oe %ﬁflg 'gdoﬂngpound available

agents 1 nc In an ysor

in the pytintakyspine secotabdt vesinfeotibn d&ldlliei donkerputioh ©F beabstrtained
m benzoate. [0234] _Aqueous suspensions contain

di
expen?r??@{ﬂﬁ& foy exapaple by apeying oosrengenivaionof the OREOBRGK s
theoreggéclhf?gk @alt:&l'éhﬁ%ﬁxoﬂ%féﬁﬂﬁ}tf ure of aqueous suspensions.

exci prents are
[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.



suspendi ng agents, for exanple sodi um

car boxynet hyl cel | ul ose, nethyl cel |l ul ose,
whyanopoepyl net hyl cel | ul ose, sodi um al gi nat e, PCT/US2003/036809

pol yvi nyl pyrrol i done, gum #tagacanth and gum acaci a;

di spersing or wetting agents; may be a

nalppEEyl Tk Wil0B6 Uhddritdod MesRNe! iheethefspéciBx asqellevel for any particular

| ecithin, or condensation products of an al kyl ene

patientxwidledeppndhuriaat & variety efactoeyinglrdimg|tee aqiivity 6% e so¢ifip sompound
st earate, .or. condensat i oduct '
ey EE Ry By SRR PR RS e U D P B Q1 St of
admifBRhEEE eAC Y bEaReacARP bmbiiatién AttEheabaity pf e patticular
. of ethylene oxide with partial esters derived from
dmm$gumyxggm§§w§ma.a hexitol such as pol yoxyet hyl ene
sorbitol substitute, or condensation products of
et hyl ene oxide with partial esters derived fromfatty
SynBss@er@ulmoenipsol anhydri des, for exanpl e pol yet hyl ene
sorbitan  _substitute. The aqueqQus suspensjons may. al SO .
o OB e ISR of e T PEAFAR by EAIPALES OB R FEFegh R RgAton is
. / - y . .
eiverlfu g BOR bulsos HE% PADSAR Bl N et Rognize that the
startifhg hmatdralselaphe sarsqemdiadditional stapt iemplayied tepiodnescampaund
vegetaple oil, for exanple peanut oil, olive oil
enco’%’@%%?ﬁggiﬁﬁ}e %?Seﬁ‘g’&]gﬁ‘ﬁﬂonoi |, or in a mneral oil such
as liquid paraffin. The oily suspensions may contain a
t hi ckeni ng agent, for exanple beeswax, hard paraffin
EXAMPIGES yl al cohol . Sweet eni ng agents such as those set
g forth above, and flavoring agents may be added to
¢ i de pal atabl e oral preparations: These
conpositions may be preserved by the addition of an
anti - oxi dant such as ascorbic acid. Enul sions [0236]
Phar maceuti cal conpositions of the invention may al so

—
-

be in the formof oil- in-water enulsions. The oily
phase may be a vegetable oil, for exanple olive oil or
peanut oil, or a mneral oil, for exanple liquid

paraffin or m xtures of these. Suitable emrulsifying
agents may be naturally-occurring guns, for exanple
gum acaci a or gumtragacanth, naturally-occurring
phosphati des, for exanple soy bean, |ecithin, and
esters or partial esters derived fromfatty acids and
hexi tol, anhydrides, for exanple sorbitan nonol eate,
and condensation products of the said partial esters
w th ethyl ene oxide, for exanple polyoxyethyl ene
sorbitan nonol eate. D spersible powders [0237]

Di spersi bl e powders and granul es suitable for
preparati on of an aqueous



suspensi on by the addition of water provide the active
ingredient in adm xture with a dispersing or wetting
wag@an4eostispendi ng agent and one or nore presePVRUBW63036809
Sui tabl e dispersing or wet2i ng agents and suspendi ng
agents are exenplified by those already nentioned
above. gkaBhft s and Capsul es [0238] Tablets typically
conpri se conventlonal pharmaceutical Iy conmpatible
adjuvants as inert diluents, such as cal ¢jum
car bonade, sodiun1carbonate, mannitol, |gctose and
cel l ul oge; binders such as starch, gelatijn and
SUEL0 d|S|ntegrants such as g;afchwz | g~ ARk, acid
Afand groscé?nelose | ubricants such as nagne5|um
1 stearpte, stearic acid and talc. Gidanis such as
silicpn dioxide can be used to inprove f}] ow
charafctenNCst i cs of the powder m xture.  oring
agents, such as the FD&C dyes, can be added for
appeafaice. Sweeteners and flavoring agents, qsgch as
aspartarne, saccharin, nenthol, peppermnt, and fruit
fravor s, re useful adjuvants for chewapl e tablets_/wk Ay
A(apsdTes (ﬁﬁgluding time rel ease and sus}ai ned SCN
rel eage fornul ations) typically conprise|one or nore
2 solid dlluenR§ di closed above. The selgction of 6
carri er Loppongpnt ten depends on secopdary
consi gerati ons I|ke aste, cost, and shelf stability.
WO 2004/ 046095 PCT/ US2003/ 036809 55 [0289] Such
conpositions nmay al so be coated by conventi ona
net hods, typically wth pH or tine-dependent
coatipgs, guch that the subject conpoundis iSel eased
in tgﬁd\ga trointestinal tract in the vilgini of\the ,
_es| cakVapplecation, or ap Variousytl tow” 2
A ext &nd t e d \q& action. Such dosage forRs typically
i ncl ude, but are not limted to, one or nore of
4cel | ul ose acetate pht hal ate, pol yvi nyl acet at &

pht hal ate, hydroxypropyl nethylcell ul ose phthal ate,
et hyl ceﬁ?ungz, Eudragit coatings, waxeS and shell ac.
[ 0240] Formul™aki ons for oral use al so be presented

as hard gelatin capsules wherein the active
ingredient is mxedgithg an inert solid diluent, for

exanpl e, caIC|un1 c bon e, caIC|un1phosphate or
kaolin, or as_s ig % wherein the active
I ngredi ent é m xed mng méfgr or an oil medium for
exanpl e peanut oil, I|qU|d paraffln or olive oil

| nj ect abl e%ﬁ&al%ﬁﬁtﬁlé € ivbreinQ isbdradriypns

[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 carried 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



[ 0241] Pharmaceutical conpositions maybe in the form
of a sterile injectable aqueous or ol eagi nous

wampen®ddN. Thi s suspensi on may be fonnul at edPCT/US2003/036809
according to the known art3 using those suitable
di spersing or wetting agents and suspendi ng agents

providddthe %X ioleE . MRt laﬁﬁﬁ d REsiSbR bl be carried out on 7 to
I nj ectabl e preparation nmay e sterife 'njectable

provedel cohiponndsrofgesgeldxinanlaln a non-toxic parental ly

acceptabl e diluent or solvent, for exanple as a
S o[ a%69P MTHeredctiondtst machh@amd:%ma@det i%%eaemﬁptoahtcﬂ out in a solvent.

vehi cl es and _sol vents that may be | oyed are water,,
Suitghle gelvenfs ébihis ¢a5h Arcaifert .W&ﬁqw@&ﬂha R hpicspge wnder the reaction
| I
conSGbil 18 buatly o, SLRLLS, of RSioUha & Grmpycroirns, o

tertiangdi batyl Fanethil s ethpuy p(bmk)gamghykitc&mbohs xeshchi | a&maﬂldéoromethane

| oyed | t he di
R R T R -
1,2- &1@@10&[6%5 ady behﬁfroétﬁjd@ﬁé ap} ®Scard I 4tkch CRMBOURAS RYlene, toluene,

For mul a may be admnhistered parenterally in a
hexambelnapltaele cxetbhemancRarmemeet all fiadhons, sitroatstlone, ercicaidagrile. It is also

eous tions travenous, intranuscul ar,
posst ? Oa‘:f1 ?ﬁlmlf({’ﬁr%‘c‘ﬁﬂbeﬁeé‘?l Flﬂf usi on techni ques. The
dru endi ng.qn th ehj cl ¢ and cqoncentrati on
708 d Reediomer thscacd chloreEp HNRUEIVCR PResHEN thiocyanate is
typlé’a?lg' tr?ed ouf Y 2081988 %Y $/t¥ch tﬁghﬁb\fﬁaz{ﬁtﬁthwgn% isl A6&rately soluble. In

tics, preservatives and buffering agents can
somb eas&s,swaibweﬂylha added weimlctdam sdlwbitiyrplisi pareamageart water added may

v G S ISP B8, o8 P 55 s BEE B

Sup&y& tories [0243] Conpounds of Fornula | i;‘ ) )
H thsrealledt tipcyatesgnay Bt empypds HPOFTEY Fhlum ‘thiocyanate

has n?c%é%led asgmbﬂitg d&%‘t&ﬁ&&ﬂrﬂ? aflf t}ﬂerefﬁﬂ@ }pgﬁg@sﬂh%' BRSof smaller
can be prepar by xing the drug wtha suitable
amonmnis -ofiaynédvatcomyporets. pLesitmt hetidiim, sbnttmatandridiriner gan all be used

eratures_ WO 2004/ 04609 PCT/ USZOOS/O 8
25 CRTERT VD R ISR, % g {oits ARPRAY et By Be bt
melt in the rectumto rel ease the drug. Such
materials are cocoa butter and poI yet hyl ene gl ycol s.

ST 24 B o

ACI]SB[@‘YL&ST]EID(’CdI@}}EDLde)apm ication to the skin and nucous
menbr anes, such as in the eye, in the formof gel E‘OOBu
Crearns, cand | otions and for applicatg on ¢o t

i ntglaci sternal _or intraspinal

c@h‘po@ﬂ‘ﬁ@ﬁ%‘%f*ﬁm‘i e x5 Nt 6Ny be

form i) /©/cozeu
H,N

[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,



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

wa@ kion/op@bthes, and the |ike. [0245] Such sol ut POIES2003/036809
maybe fornul ated as 0.01% 610% i sotoni ¢ sol uti ons, pH
about 5-7, with appropriate salts. Conmpounds of the

CHéd(;})rfn ni s? @gln?tt ey ?r;%%% (‘?—di 5%H5F§§§>§ Egk)t?g:aﬂSHZ 25,

CH3ICHIIOHRCHQO)2 T.68:@] DHNWaplitayldCT. 92/ emg:@HpDIuplﬁthszlz)m b@ (d,2H, =84
ety of carrier _mterials wel
Hz, }eh gphithyl, r$e10a€dr 2Hs&€h§/ 4412)1 o3 Ehdiplle, 1«%&11%% 9.27 (S 1H, NH), 12.9
takng rine,
G, lﬁ ?\f}@l irstAcgn ol P@l@%o%%@ EOEII?IS o%’{f\q ne glycol,
PPG—2 nyrlstyl propi onate, and the like. [0247] Clher
materials suitable for use in topical carriers
ExAnMPEE QdRREFARA TRNEITHY-B-MEeRRL-BLE@NEENOS 9 ACBMYS)- THIOUREIDO ]BENZOIC
hunmect ants, thickeners and powders. Exanples of each
ACTRBUTHESAEER (Gempemd 2yat eri al s, whi ch can be used singly
or as mxtures of one or nore materiabs, are as
follows: [0248] Envollients, such_as S|eaLx£agLfohol,
gl yceryl nonoricinol eat g glsyc pROSt 4t at e,
propane-1, 2-digl, bgtand-1, §-di ink oil, cetyl
al cohol , iso- y é\F5%§Négrm ex-stearic acid,
i so-butyl pal af e, isocMeylHstearate, ol eyl alcohol,
i sopropyl |aurat€, hexyl laurate, decyl ol eate,

i VR TR S St b i m EBds el g prphenors-

N-nf8tylsdetifde | (89- REORYS m@abl)l yaleIF i(SP-mDJ.opXles teaiiaites, butyl-4-
but'yl stearate, golyeth yl éne glycol, triethylene

1sot@pmatobpqu (18 mgs Ardemeol) is addsddn one pprtionng dhg resultant mixture
is stbréed ovi%grﬁt%1 ' mﬁneedrr%l )%fur%t1§ ﬁlt{ar%@%r {1]%1‘?5 ?1?1@8 &)g% 5 tAé%err purification on
sﬂto@‘éhﬂmgﬁ;ﬁﬂﬂﬁ%@t@@mdm hesmpy ttheylbsﬂedl’wj/lﬁﬁbtﬁraed Bwbytined as a yellow oil
| actate, nyristyl lactate, decyl oleate, and nyristyl
(20 ﬁﬁ@lstate propel | ants, such as propane, butane,
i so-butane, dinmethyl ether, carbon dioxide, and

ni (A% MMRIGH, $DCIBitIs(5 Gubh Tz, éHh,yl 5 &g 8H)I 1.75 (m, 2H), 3.78 (s,

sit, SEY 838 o SebriminbAchyr OREPS o B Riee? s, L)

nonobut yl ether di et hyl ene gl ycol nonoet hyl ether,
di net hyl sulphoxide di met hyl formam de,

ExAh8iE 3N ydeR L A yNTHEBE bR ARST THHGHRAS, VNV ABKISHF 1-(2-(4-
sorbitol, sodium 2-pyrrolidone-5- carboxylate, soluble
CYCEOPHCRYEPHENI D) A G TY B H AT HORTENaA Y LY\ TARYIL)THIQWRE Ap (vrapaund 3)
such as chalk, talc, fullers earth, kaolin, starch
guns, colloidal silicon dioxide, sodiumpolyacrylate,

tetra al kyl WD 2004/ 046095 PCT/ US2003/ 036809 57
amoni um snectites, trial kyl aryl amoni um snectites,
chem cal ly nodified magnesi um




alumniumsilicate, organically nodified
montnorillonite clay, hydrated alum niumsilicate,
wo comea4®ps i ca, car boxyvinyl polymer, sodium  PCT/US2003/036809
car boxymet hyl cellul ose, a8 et hyl ene glyco
nonost earate. [0249] The conpounds of the invention
may al so be topically adm nistered i nthes form of

| i poso del i very systens, such as s II/MpiIaneIIar
vesi cl | arge unil anellar vesiclgs, %nd NH
mul teWaneff ar vesicles. Liposonmes qgan bé forged from a

sphol i gigis,cosuch as chol esterol]
stearyl anmi n phosphati dyl chol i nes. WD 20047646095
PCT/ US2003/ 809 58 Oher formulations [P250] O her
conposi tions useful for attaining sysbemc|delivery of
the subject conpounds include subli al , | buccal and
nasal dosage forns. Such conpositio \\pi ally
conprise one or nore of soluble fill ubgt ances such
as sucrose, sorbitol and mannitol, and bipders such
as acacia, mcrocrystalline cellul ose,\ carpoxynet hyl
cel l ul ose, and hydroxypropyl nethylcell ul oge.

Gidants, lubricants, sweeteners, colorantsg,

antioxi dants and flavoring agents di scl osed above nmay
al so be included. [0251] Conpositions for inhalation
typically can be provided in the formof ag sokution,
suspensi on or emnul sion that can be admnis ergﬁ\as a
dry powder or in the formof an aerosol [usiflg al"
conventional propellant (e.g., dichlarodPfluoro e
or trichlorofluoronmethane). Additig component s

[ 0252] The conpositions of the presg nventi on

al so optionally conprise an actjv'ty enhancer. The
activity enhancer can be chosen oma w de variety of

nol ecul es at functjon jn differept ways enhance
antP#i% ol 10@ery et Fogrula it ke f Pmérﬁ B dhe reaction of aryl
alkoxiHeSH gﬁﬂgli(thg) ﬁf&d‘u@%ﬁﬁc tdaRBSEST Pha1sdid ¥hibYidS RRANKE USsired amine to

inclu I'n"penetration enhancers and absorption .
forne rtitea desired . arfl0dS@iredh Maneue atid dellide clepvativtes aas bef employed for this

i nventi.on al so cont ai ddi.t i onal. cti.ve.agents .
punoi B s BHORABHYE TGPy rTLRyPB ST ettibeds gk apopropiony!
chlo?R8, ﬁ-!’éﬁﬁﬁd)ﬁﬂﬁ)ibﬁyldéﬁﬁﬁde? AtbroMRBYStyly? AMRIRC 8-bréfobutyryl chloride, 2-

antimcrobial or therapeutic effects of a conpound of
bromoteityybsbhiridej audrsoi fmth. TH¥be Gyeni lmbides, ovther leawingy groups can be

prep%geed?%yspicamex?mlq " Sy%%)iyac?iﬁeortd&ie&g& hydr%)@zic?&/. e%xilxplpltelg of such groups

include the methanesulfonate (mesylate), trifluoromethanesulfonate (triflate), as well as the

variety o

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.



conpositions of the invention at a level ranging from
about 0.01%to about 15% Sonme enbodi nents contain
wo c@orioadootit 0.1 % to about 10% by wei ght of t hBCT/US2003/036809

conposition. O her enbodi ments contain from about
0.5%to about 5% by wei ght of the conposition. WO

Exagf0. 0480RRACTALE20031R36809 59 Packaged
For mul ‘ati ons [ 0254] The invention includes packaged
phEOrZﬁ'&]: &he fqilawvnﬁgwcrmlbcamd@ﬁ@ prepesed b]oﬁxekm@hdds described in Examples

1 2 o B Thisg “BileCap Yo R PRGN M5 AR ML B pignaconditons

needlbeifo@fi6OR RbVIAE i Wbnpdshadiettheifrehdn. Usi ng t he
conposition to treat an animal (typically a human

TABP& 1 ent) suffering froma mcroorgani sminfection) or
pr event a m croorganisminfection in an animal. [0255]

Cmp nm—att—of —the gﬁﬁ g —the—conpounds—of ﬁle dﬁ%{?m 7O
4 c@n be adm ni stere al one or as n1xtures

nrmr\cl t1 onSs—HRV 'F_an har i nr\Lu.dL nrl L L aonal drnnc- or
4 r.rv LA~ ) y T

XCi pients as appropri at for the i|rft E3C]¥Ilefhc¥ﬁ3( ¥-
FTREATMENG, [ogsﬁ] he_ivent o naceibshisisdnldepgoic
reating vi nf e parti cul grdcid eyl ester

9 K‘ ring an effegctive anount of
~nmore conpotdnds of Fornula Itq patient
eft™g froma viral infection. An effective anmount
f a conpound of Fornmula | rmay be An anount
ufficient to reduce the synptons of| viral infection.

Iternatively an effectige anbunt df4. @.mﬂmlgr@;mm;doxy-

ormula | maybe an a ntisuffi cient| JorpiltBiditdi A MHehyoi
educe t e a un us %/Ej\\ﬂ/;\m ajE 3’9 I?%&ﬁ bic
ui d

ete S tissues or

02 -thods of reat nent incl ude adn1n|ster|ng an
of a conpound of Formula | qufficient to

educe or relieve the jaundice, fatijgue, dark urine,

bdom nal pain, |oss of appet i te, dnd[3p@uysedyloxy-acetyl)-
ssoci ated with HCV | ecl O,Q\J/Q%5E]t}u'5ﬁ&1dd]%ﬁ;§d1@n acid

| so pert a| n§ t o} net g ofOtréating b\ﬁﬂéagtef nf ecti ons,
t he : J\r}ile ons, including rpes sinpl ex
fect|0Hs patitis B infectiions, retroviral
i#ons i ncluding H V-AI DS, Cyt onhagal ovi rus (CWwW)
nfections, neasles, nunps, Lassa flever, Influenza A

nd B inf ecti ons, and Pi c€® na virus |i4{3R-(4hnord-alheky)-
lonpounds of Fornul a 2L heught_ t| acetyiiithiotgdidd Jtiedzoic
ICV di sease oCEss vi rPue of t helcld duMlidiet | on of

he ¢ LOat “epatitis C virus. The

onp s H
F

O T TOO|I™—'—~0 O O M= QJ'_'Q_“JJ‘D‘U) Q WV O _""'Q(ILd‘)

8 0 4-{3-[2-(4-Methoxy-

o s S S phenoxy)-acetyl]-thioureido} -
L benzoic acid butyl ester

9 o s F 1-(4-Fluoro-phenyl)-3-(2-
/©/ henoxy-acetyl)-thiourea




WO p@epeaent |y inhibiting vira

provi ded herein may be virucidal, in
actually kill the active virus, in a
repli
provi ded conpounds may al s67 function
nmechani sns that involve a combinatio

that they

ddition to

cati on. TPET/US2003/036809
t hr ough

n of virucidal

Q
5]

vty and TR jom of —Teptricat
bt hods of treatnent enconpassed by

r-l ||r~|a adm ni ct ar Nnati-ant

on. {026Q1 ¢

the inventlon

10

j

n H t
uulll L= A JA A I | Il TU u. patTIToTIt

rus or at risk fd9 viral infection
hount of conp Formula | as
nd adniE;§EeLiT

on@ N

onpound of Form

NS Sd¥Her active agent
Nt ral agént Hparticularly an ant
ffeCtive agai nst HCV infection. The

O soL< T

r\| ||r~|oc~ ad Lot
LAY Ak )

nli
AT i ot mouT <

CT/ US200360036809 b6 conpounds of
ef f

t cogQ?ﬂQdQL
D Im edNtoﬁPeg-interferon, Peg-
b; bavarln

natural interferon, A
nt er f eron beta Ia

Sl e 3@
¢ plengiy-acehyl)-fhjeurea
ula | together
s, such anot her
i -viral agent

i nvention

Gompounds. of Fol Vs thoxyRhepyd:3-(2-
ve agai nst MW

i nterferon al pha
buf er on,
n ganma- | b,

12

L

| L- 10 interfero
NTADI NE, or ZA 1] Met ho
nd dlseas

26
f o.ro of Fornu
n
gent's

|nclude
efertlve anDunt of one or m
t imted to Vidarabine;

QJé(DQJ:D_'I\J:g'U'

05 (2Phédor@ideel-3-(4-
Bk whehy llhoaﬁm
toget
Dre ant|V|raI
, i ncluding but

Cancvel ovir

that is a nucl eosi de anal ogue
ALCYTE (val gancicl ovir)

Acyclovi
@nci cl ovi

VDU, Broavir, FIAC, FLAL

evi rapi ne, Del avi rdi ne

(S) - HPMP

and nucl eos
ever se tr nsc§|p Onhlbltors suc
Zi dovud e/gdl/?‘aanso& ne), ddd
4l R (Lam vudi ne) to
n d mntH afirus or at risk fo
0262] Met hods of treatnent and dise

1-4=Rrerslopyplheny)-3-(2-
Ap e(lg;}y-p.mpbthlourea
i de- anal og
h as AZT
(Zal ci t abi ne),
a patient
r viral infection.
ase prevention

14

rt. hao 1 ol pida oAl H P of
H—t1rer H C uae—aathtit Ol. L Ilg aht €1

pnpound of For nul a l t her with
rount  one (r al agents|®

on nuc&eo |d?de. ue antiviral co

ant adi ne, R e
a u, PIeHonaPll, and protease in
aqU|nav!r,

Ritonavir, | ndi navir, an
at-ent i " q, at

Ve 1 BI l.( _
Ewgt)?(eyg glgjéyl;é-ﬂnourea

npound, i ncl udi ng
nt adi ne, Rel enza,
hi bitors such as
d hblfinavir to a

15

I III Cbl cu L lIFa v 'S Ul
nfection. [0263] Met cao treatne
nh|b|t|ng 2t NOA i N viyo,

oE:?jfgaer

O T TBMHTSI RO oA Fmg

- 1ohex l1 nyl)-3-
2} E%/%)Q? ?Cgmq %uourea

a sufficient

16

1-[(4-piperidine-1-yl)-
phenyl]-3-(2-phenoxy-
acetyl)-thiourea




Formula Ito inhibit HCV replicon replication in vitro.

By "sufficient concentration" of a conpound
wacdinoi@bered to the patient is meant the conceOI/US1008086809

of the conpound available 68n the patient's systemto

conbat the infection. Such a concentration by be

ascertared—expert e tar -y —for—exanpte by dNaﬁ%i g
ood concentratTon 0 t he conpound,

5
i

anratrh 1 1 _ -
17 ppsage | evel s of the oerer of from abB‘Z%'(%teﬁ?y%iﬁmg'Pitenyl)‘

bout 140 Nam/ of body wePghPhenexydsstyr e
:.eful |n { re nt of t he abovefthiguiéacat ed

o ”5 ng to about 7| g per patient per
A The anﬁuntH of actlve i ngredi ent that may be
D ned with the carrier materials fo producea

ERVE-V RV r*lananhh HRon

|
18 tfeated and the pa tL@r R Ry ey -
psage unit forns w eneral |y conphsnpxyseheiybribiousia

bout 1 ng to aboutj500 ng of an acti]ve ingredient.
D265] Freguengy o dosage may al so vary dependi ng on
he cong gflng %Q @ the particul ar disease treated.

N e% Ent of nost infecfpious disorders, a
o r egi Hen of 4 tines daily or |ess is preferred
nd a dosage reginen of 1 or 2 tines{daily is

rticutarty preferred. WO 20047/ 0460 -
9 BT/ US2003/ 036809 0266] It will %3 Be;gizc;’xf c%rgfg: @
owever, that the s fic dose level?
articular patient Il depend upon| a variety of
actors including t@e activity of the specific
bnpound en'pl oyed, L\t he age, body we] ght, general

ral th, se de et me of admi nistration, route of

dm % R, : rFat e of excretion, drug
D@Ztl on &nd Hhe severity of the particul ar
sedse undergoi ng therapy. SYNTHESIS OF COVPOUNDS

3?671 An jllustration of the preparation of conpounds

engx

20 t he pr e@entSr jon is given inl4&Asaiyi-phenyl)-3-2-
><a| o e havi ng ski | | | phenpkeacatyl)-thipurea
‘lﬁzetht t e [starting materials may be varied

,.dltlonal enpl oyed to produce conpound

nconpassed by the present i nvention, EXAMPLES

(/‘(DQJ“[TlO'_'Q_OQJ:TO-’"O =anvke Bl <N sadand-) U'-*moo_ocmor*

CHEVES WO 1004/ 0406 CIF USZ0037 03b8EUS Fluoro-naphthalen-2-yl)-

©/O\)J\ )J\ OO 3-§2-pllenoxy-acetyl)-

21

thiourea

22 O s /@N\> 1-Benzothiazol-6-y1-3-(2~
henoxy-acetyl)-thiourea
o M Ay S phenoxy-acetyl)

23 N 1-(2-Phenoxy-acetyl)-3-

| quinolin-3-yl-thiourea

/

o
@Oﬂ 1




62 Scheme | O / x YO Al YNHRL Al 5 MNCS 0 1.
base AL Y NCS 2 SCNV. WA2 26 /V. , A2 RHN W3 O
W@E2004846095 V~ A2 Al xl ~ Y)~ N~ N V-1 WA2 Al YPEI/B22009/036809
RLH47 OSAL (x~YYJ~ N NIV-, W A2 Rl R2
General Fornmula I, wherein Z is carbonyl [0268] A

generat—Tmettod aring the conpounds of Ndag

C]:;lp|cresent i nventi g&rru?tgl%rs)hom in Scher I and further
Hlustrated I"‘" t+he—foH Uv"vf N Syﬂl IICl C T

24 dhown, an acid | orirde G (or  broni (gné%&&% %
Wth a met al rm:‘?thl ocyanat e ?@ ﬁ‘} ate
qotlven jeN cor r espondi ng ©Yanop
acyl i hi ocyarirtat eH2. Reaction of 2with an
dppropfiate primary (R2 = H or segondary am ne 3

ives the acylthiourea 4. Further allkylation_when

25 desppald e, Smay pe, cariad out on 4 t|d-@rBydigay-benzoyl)-3-(3-
conmpourds #f g al la |. In tphsnsghgeayD-thinerez
gr of ﬁFoerI A 1 Qs Tepresented by a carbonyl .
AI atlvely corrpounds of general | Formula 1 may be
prepared by treat ment of a primary ((Rl=H) or secondary

76 am de 5 Wit h ved by react|io @fzoﬁmzcarbonyl) 3-
rlesul ting jani nropri at el g_r?qu ¢ll)-thiourea
i|sot hj a ﬁ e Bt 304/ 046095 H Us2003/ 03 6809

27 O S 1-(Benzofuran-2-carbonyl)-3-

o J\N /©\o (3-benzyloxy-phenyl)-

| ﬁ H /\© thiourea

28 O S 1-(Benzo[b]thiophene-2-
s )]\ /©\ carbonyl)-3-(3-benzyloxy-
] N N O/\© phenyl)-thiourea

29 O S 1-(3 -Benzyloxy—phenyl)—3-(5 -
L fluoro-1H-indole-2-

" | ” M O/\© carbonyl)-thiourea
30 o s O 1-(5-Fluoro-benzofuran-2-
B /©/ \© carbonyl)-3-(4-phenoxy-
O .

] H H phenyl)-thiourea
F
31 S O 1-(5-Fluoro-benzofuran-2-
i )j\ /©/ \© carbothioyl)-3-(4-phenoxy-
© I u INI phenyl)-thiourea




63 provide the acylthiourea 7. Further alkyl ation,

when desirabl e,
wa@e opouweds of general
formthe acid chloride is @enerally carried out

solvent

may be carried out o
Forrmula |I. [026

Sui t abl e solvents in this

n 7 to provide

9] The r eBCT/USIV03/A36809

in a
case are inert

galll C SUI VBIIL %tlllll
ondi ti ons.

do ot citange
These pre?erably i ncl ude

et haLm tetr ahvdr nf ur nnvl

UTTder rhqﬂ&ﬁ ctiom
et hers, suc as

u

et hvl
Ty

net hyl

chl or

en as

DA LILLD A
et her ; shal %% arbons s
ome h@ﬂe,/fﬁfﬁgeﬁgzzﬁethane,
thane, 1, 2-dichl or oet h
t et rachl or oet hane,

t ol uene, h
oiI fractions

benzene, xyl ene,

oro
propnonyl] -3-(4-phenoxy-
righenyl)-thiourea

TR Y

ene, hydrocarbons
exane, hept ane,
, _hitronethane, or

33

f
n

y
n

ycl ohexane or ntnera
cetonltrlé e. ,

t hes

| ori/@
I
il

ASes,

ossible t
eacti on of
ot assi um
ly cérrited out |n a solvent i

| vient

e

ic thiocyanate is noderately
wat er may be added to increas

o1-€IrPhenoxyracetyl)Ss(4-
Hehexyeydohexyl)-

t hiReamanate is

n whi ch the

sol uble. In sone

e solubility. The

34

OO0 T OO0 O WE Qo

N

D
A

5T Ccent age of wat er_ad
b 90 percent, wit @]
referr

pl oygd.

creds
y_ al)
Sene

n all

vary
% (v/v) typic
er al kal i thioc
orllexdnpl e Iithium thiocy
ed s ufility in tetrahydrofu
ow the use of smaller anpount

nts. Cesium rubidium stront
he used

ed.o [ 0871]
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Z>EMYPOg DT

D a sol ution of anmmoni um

is well
kK AMPLE 1' PREPARA

known t @ e normally sk

as_counter ions to-|

[ 1-PREsve) 1 1Bef2cRhoxy-

Bhde¥y PR dIedTOS

yandt'es may be
anate has

ran and therefore
s of aqueous

um and barium

1-&pthyl-k-Heensiwl-3-(2-

phenoxy-acetyl)-thiourea

ENE- 2- CARBO\IYL) TI'1 OUREI DQ - BENZO C

AcetbnelN N\ HH 11)
2- Napht hoyl

~ Cz
chl oride (190 ny,
t hi ocyanat

R"(Conpound 1) OOIS

/ COOBu \ Cl i)
Bu ()CJ11 H2N |

1 mol) is added
e (200 ng, about
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ot

,nperature for
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T acetone (b(ﬂt) and stirre
4- am

edoto the r eact
uued overni ght at

|cm forns is filtered a

3 P |s

rH
I|d
\

O4.9%_(3-0%Bnylsulfanyl
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1-Benzo[1,3]dioxol-5-yl-3-
(2-phenoxy-acetyl)-thiourea
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1-[3-(3-(Benzyloxy-phenyl)-
2-thioxo-imidazolidin-1-y1]-
2-phenoxy-ethanone

Ihe thiocyanate———




with water (2 x 5 m) followed by acetone/ hexane (3:1)

(2 x 10 mM) and dried. [0273] The product (140 ng) is
waeb@xaedoes i zed by NVR (Bruker, 300 MHz) and NMSPCT/NNR03/036809

(1H, CDC13): 0.99 (t, J = 7. Hz, 3H, CH3CH2CH2CH20),

1.49 (m J =75 Hz 2H W) 2004/046095

Cmp PCT/ US2003/ 036809ctugs CH3CH2CH2CH2d), 1.77 (Wemg = 7.5
# ¥, 2H OBORGEOPO, 4.34 (1. JF 7.5 te, oH

39 CHSCH2CH2CH20) 2H Napht hyl-[3-BénSZoxyrphefiil)-3-
Napht hyI) 7 99 g: 8.4 Hz ngfj, ~diNe@BtHRyE fiuran-2-
8.10 (d, H 8.43 (d, thohy-hiodrea).

9. 27 i 2 9 (s 1H, NH)| M5 cal cul at ed:
A6 fobind "by LC- M. 407( Mtl). EXAI\/PLE 2.

4- [ 3- METHYL- 3- ( 2- PHENOXY- ACETYL) - TH OUREI DQ| BENZO C

/—\er BUTYC ESTER (66RROEd 2) 0 0 9. N3
40 102741 t- BuOK (o 5 mJjof]1.0 N sol @%“y%%ﬁé‘.‘@

added to noxy- I\I—H(g%ﬁh X (83

( 5 rrL) After n%;?[ﬁ ja§§n g%
i's tthocyanatobenzoate ( 11gPapnygt OHFFT'}I) i's
one portion and the resultant mxture is
st| rred overni ght. The crude m xturle is filtered

41 Fhrough a silica pae er puri fl cp.(3.gen@quyspﬂeh919_3_
el uting WI th 25% £ OAc hexane, @RI 2Earbonyl)-
acyl t h| ou ae a| n as a yel I ogm]ghéa (20 nmg).
| é 1 05 (t, J 3H), 1.5

5 3 78 (s, 3H, Nwe), 4.35 (t, J

= 2H) 4, 96 (s 2H), 7.0-8.05 in, 9H), 13.2 (bs,

1 H) F)(AI\/PJ E_3._ _ALTERNATE SYNTHESI OF_ARYL _THI QJREAS,

42 SYNTHESI S OF 1- (2 4_ 1-(3-Benzyloxy-phenyl)-3-

CYCL CPRCP}SL PHE NO

Soas
6
F

- 3- (( THI QR(gEigoiner 2 cribpri)l) TH
04/ 046095 |PBIULS2003/ 036809

[0279] Additional compounds of the invention are disclosed in TABLE IL

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.



Il HNHHENNHC CCHCOCI S O0O0OS
[0276] Aryl thioureas of Fornmula | may al so be

w@r@pas@es by the reaction of aryl allcoxi de iPeT/E1003/036809
t he product of the reaction2of a haloacid chloride
with the desired amne to formthe desired ary
thi ourea. Various acid halide derivatives can be
enpl oyed for this purpose, such as chl oroacetyl

(Yt~ HANH O'S

chloride, 3-chloropropionyl chloride, 3-bronopropionyl
chl ori de, 2-bronopropionyl chloride, 4-bronobutyryl
chloride, 3-bronmobutyryl chloride, 2- bronmobutyryl
dhloride, and so forth. Qher than halides, other
lleavi ng groups can be prepared, typically froma
hydr oxyaci d jor protected hydroxyacid. Exanples of such
S groups include the nethangsul fonate (nesyl ate),
Atlri fl uoronmethanesul f onat e triflate), as well as the
wlless reactive p-toluenesul fonate (tosylate) and the
% p- br onobenzenesul fonat e hydroxyacids [0277] In such a
Srleaction, the aryl all-,oxjde may be ar I al kyl or
® heterocyclic, provided that the al koxi fle i on of the
heterocycle s sufficientlly stable to effect the
rreacti on. On the benzene fing of the aryl al koxide,
ny substitluents stahilize the alkoxide, and are
desirable, |such as the mhitro, m CF3, jand p-halo. WO
20044 046095 US2003/ 036809 66 EXAMPL Eg4
ABDIETI ONAL AF@(@TH OUREAS [02@/8] The foll o@i ng
gc . unds areg p¥ gpar ed by Fhe<nethods d@$d§]bed in
S Exagples 1, %Tc\?r&bl 3. Thosggskilled in {Regart will
.arQ§ggnize mhérggmeagents aqgfieactlon CORdEL i ons need
She pdified % £bvi de t he|ZeWpounds of ;ghg i nventi on.
ETABEE | Crap é@ture Nanes' o S'eh
£ |8 - N o Sy
°lEx s NS5 853 3 5
5 Q8 0 Y 5 == =
S - B0 U NI
A8 S —~ en H — S -
— E
O/ o 7 :(—O
" o
o o //< z ZT
2 R )\ w=< z
= f w? L = \ o
(7]
2 (7] @) \z w \ %
= Z
JIEs 4
o)
g.
§7|e ¥ 2 &




aci d butyl
ester \ Ovr NN

aci d butyl
ester \ Ov ~N\

‘0 S

acid butyl

-~ (

H5 0 4-[3-Mthyl-3-(2-m t BCYUS2093/036809

but yl
0S/ O-
| 1-thioureido}- \ benzoic acid butyl

I~

(FT °S) §S°Z1 “(HT S) pL°8
‘(Hz P) 80'8 “(HZ P) T8'L
‘MPDTey ‘(HES) TTT
‘(He W) 621 “(HT W) Ly'T

ester 6 0 4-[3-(2 p-tolyloxy-acetyl) os / Or~~

acetyl)-thioureido]-benzoic o Isl

0 s Oacetyl)-thioureido]-bé&hzoic
HH7 0 4-{3-[2-(4-Fl uoro-phenoxy) -
acetyl]-thioureido}-benzoic

HH F 8 0 4-{3-[2-(4- Met hoxy-

4 0 4-[3-Methyl -3-(2-0-tol yl oxy-
t hi ourei do] -benzoic acid N II

W@ 3108/0460b8 \ N \
_phenoxy) - acet

ele( [elyoadg

swieN jesiayn

2inonng

O (=rHED 80 :(mdd)Q N_ N
@umo ZHIN 00€) MINN H, il
[H+IA] ~o~_O S
&QN zw  (I0dV) S 91e0ZU9q(0PIeINOIyI[A)00E
~ M u 06°1 = ) O1dH -€)-¥ 1ling 0 0S
yo
5V e
585 ) kk
oz 0 s
O~
3786 zZw (I0dV) S 91E0ZUSq(OpIaINOL) N \@\%
= ] N
L oo/ ez=00)DIdH | (Keoefxouoyd-7)-¢)-plAmg H © 4
< - o
N u e
oW
— .
s W NH
n ~ M/ 10
0= SR
oo J[HAA] varnorny(jAusydiAdoxdost N
8B Zw @0dv) SW| -p)-¢-[1Auoqreo-(]4-p-[ozexost © 3
T L QWU Ly =01 O1dH | -[Apeu-g-[Ausydorofya-z)-¢]-1 8
X M S N
— OO
53 NH s
© - & BOINOI}
5 <2 ~(1Kueyd-1&-z-Tozerp[plozuaq 7\
5_0 -)-¢-(jkuoqreo-c-wpukg)-1 —N Ly
U — L #

‘duin




S "(HT
s) 971 “(H1 mw WM.M Mmm
g ) oLLHIP)S c(eqer ¢ H H
2 L “(H1 9 6€L HT D) NN AL
O S 9 Pwgss @Y " )
W @ - ¥ (Hz ‘W) LL°T ‘(HT W /=\
5 3 Il wmiveso widg o SEe
T8 z TEY ZHIN 00€) WA H, S rS
o < Ead JHHN] a1e0ZURq(OpIaIno(jAuoqres
- ~ m ﬁ|_VJmHum zzw  (IDAV) SW -[-Z-uRIyozUSq)-€)-4 [AIng]
- >N 1_$U um 77 = () O'TdH H \8
— YT PN H q
-0 Q. e 0
52 okl JITT
3 O % _ Be- 3o JHAA] aq(opremorny(jK1eoe(Axolk | N I
- N m |_ -~ — m<v SN | BOZU: Q . d QYNV..MVE_\ ﬁbﬁm
SES T E3-8BY w0 -¢-uofeyyyde H o
D scw |G 7 =(N) O1dH Hood
ZSSH\B Q- ~ Wwwgyy z/:\/:\/\
$0-Edrdto 2 P ) I m
= T, @ ope o ° (opramory C
v 1 HNON.QDQ. .
HV/, o m oL V40 TE ® JHHAI (1AouedoxrdLxousyd e
8575k 0 =-3 WWK@ zw  (1DdV) SN -€)-9)-v 1hng o
S2X2A52-2 2T uwerg= (n) 0T
1 £ O — < +— g
W%;ht;q.w..mm.l\_/l_ﬁNm. | y
e - HoH )
=35s8 C% >3
fgigiiisate Ty
T oo o> L Om
Ty SES 1 v R are0ZURq(OPOINONY} S~ 1S
~e2.8 >8> — (] K100 (KxousydoIoqyo #
Lx%wa L0041 —> N S @ )-£)-b Smg -dwip |
o nnu n/__ c< c Qwﬂ Z/t AHUAH< |mV|N ainoniig
mee(\e(sm/%.ﬂlmv ¢z = (D) OTdH
[E o, Hdogo uwug BN |eoiwuay)
SSLasMsN0S aweN
— pm ejeq |esoads




WD 2004/ 046095 PCT/ US2003/ 036809 68 Cnp Structure
Name 17 1-(4-(Di ethylam no)-phenyl)- o S

wa2¢2/opheenoxy- acetyl) Ok thiourea H H/ 18 PCT/US2003/036809

1- (2- phenoxy-acetyl)-3-(3- B phenoxy-phenyl)-thiourea
OS/ NKN\ HHI19 I \ 1-(3-Benzyl oxy-phenyl)-3-(2-
/| phenoxy-acetyl)-thiourea OOISI / NkKN\ HH?20
0S/ I 1-(2-Acetyl -phenyl)-3-(2- \
phenoxy-acetyl)-thiourea ONNHHO 21 0 SF1

- (6- Fl uor o- napht hal en-2-yl)- 3-(2-phenoxy-acetyl) O"
)~N thiourea HH22 0 S N\

1-Benzot hi pzol - 6-yl -3-(2- [0—A S =
phenoxy-acetyl)-thiourea o e
© .SN 8 N
et
© SIN g3
Q w0 = n B
= < ®
— o~ N
B N3 3
[\*) /‘\O ~~
o > 2
Z 3 (23
Q Q
S F 18.F
=43 |B%:
oS =t
g = ~
= 5 =
2, £ = o
/C; /a [ =
® 3 3 2 s
£ ‘5 ‘B > N
© = = e
= =] o o 5]
<1 3 2 = 4 2
© = <= 0 O NN
$le2 2 £ S g3
5198 (9F T2 SE s
RIS e8 T3 T e E
& RS <+ X <+ 'B <+ & B
ES2  |E52 g 258
M e M '8 o m & Mo S
O §
o) o
o)
£
§ ZT ZT T
=0 ” @ <
/2] 2T

0
\)J\N
Cy
(0]
©/ \/U\N
H
S
O
_ A
H H
Q
o
Cl Cl

Cmp
#
55
56
57

58




NNHH C 23 OS N 1-(2-Phenoxy-acetyl)-3- Ou \
qgui nolin-3-yl-thiourea H H WO 2004/ 046095

wEIAOEDI0D3/ 036809 69 Cnp Structure Nanme 24 EIMUS2003/036809

1-(2-(3,4-dichloro- 0 S phéfioxy)acetyl)-3-(4 C O'K
N~N cyanophenyl )thiourea HHC / 25 OHO0 S

1- (2- Hydr oxy-benzoyl)-3-(3- phenoxy-phenyl)-thiourea
\ HHO/ 26 Os / 1-(Benzofuran-2-carbonyl)-3- O
(3- phenoxy-phenyl)-thiourea HHO27 OS/ CPA
(3-benzyl oxy-phenyl) N thiourea HH28 OS/ |

1- (Benzo| bl t hi ophene-2- S carbonyl)-3-(3-benzyl oxy-

CAN H H O pheny|) -&hhi ourea 29 OcE 0~ N
fil uoro-1 H i ndol e-ZXH H carbonyl I3t hi ourea F P
< < <
© 8 §s B
s =B g3 =B
(m} o = o = on S
- = < o
o ™~ N (q\]
E s) s s}
Vamn)
7 22 g3 2=
@ ST g =S
Q o Q= Q =
=+ =y T =t
E = B S HS S
N
5 5
o TR o 2
Q - o}
= S 3 < =
) o ";\-6 o ]
E N N g E o
© 1 = a2 E
Z |k 8 g .2 3 ]
SN N N M3 L=
ElaDE Ry - 4B
¢ | B2 Y Q -0 N
£ |0 2.8 o, S @g:_g o 8
QO Y 3.5 Y > 7 < e
TE2 T B S 52 K
2R E 252 25§ B3
R 28 M a8 A E S ne s
§ E’ gy
° o e} o]
o
o o
Qo 2T
S
2 ZzT m=<
[*}
oo}
5
o) ZT (/)=< U)=<

Cmp.
#
59

60
61
62




30 / O 1-(5-Fluoro-benzofuran-2- 0 s
carbonyl) - 3- (4- phenoxy- N ~JHH A N phenyl)-thiourea F
WwW@2@4/0%06% uor o- benzof uran-2- 31 O s
car bot hi oyl ) - 3- (4- phenoxy- H7H phenyl)-thiourea F WD
2004/ 046095 PCT/ US2003/ 036809 70 Crap Structure Nanme
32 0 1-[ 3-(4-Fluoro-phenyl) -
proprionyl]-3-(4-phenoxy-
S 0 1-(2-Phenoxy-acetyl)-3-(4- O- phenoxy-cycl ohexyl)
6HH t hi ourea 34 1-Phenet hyl - 3-(2-phenoxy-

0S
H H phenyl)-thiourea F 33 O

acetyt)=throt
1-Met hyl - | - pH

reg O S OAN=N
rengt hyl - 3-(2- \ phgﬁoxy-acetMl)-thiourea

7o|‘||‘|65

0% o~NLN /| H1 a
8|8 g 2=
s |[8X SN SN
o ?S £§ ;E
N . . .
= N N [
ERIRS s s
o o 2 A A
B g S
Q T Q lun Q un)
o R . i
=) -0 =)
L s
=
§ =9 B3
£ 2% :
"F::" Qg Q
@ = o g gs
g g B Q s =
Q v-«"D o)
S |& o = 2=
Z &2 S 8 § B
8 |8 & "?'é =T
— N <+ o Lo
€14 & o - B EC=
[T I Y8 = S
5 @,"&o o x= o A0
o N T "'""_‘E
< & E < B 728
sE D = 8 Y. 8 5
255 g WR=E =
mER m S ~ S B
éi g: W
o ° L
o 1
@
e
o=}
"a ZT
g <D=< ZT pdn nd
»n ZT CO=< U)=<
O% ZT ZL
o] O © ©
5 S O
&) O O
[3
E%m <t vy
Q © O ©

PCT/US2003/036809



36 0 4-[3-(2-(Phenyl sul fanyl) -

acetyl)-thioureido]-benzoic

woi2044876005 \ 1- Benzo[ 1, 3] di oxol

(2- phenoxy-acetyl)-thiourea’0O S

aci d butyl
_5_y| -

0S/ |

N N 6HH 38

1-[3-(3-(Benzyl oxy-phenyl) 0 S/

2-t hi oxo-i m dazolidin-1-yl]-
O~ /~ u WD 2004/ 046095

2- phenoxy- et hanone

N

)~ N\

ester

S~N~-N\
PCT/US2003/036809

PCT/ US2003/ 036809 71 Cnp Structure Name 39 0\

1- (3-B enzyl oxy- phenyl) - 3-

oS/

(2, 3-dihydro-benzofuran-2- NNb O ~ HH 40

F_ i (a Benzyloxy phenyl)-3- & S (2, 3-di hydro-
bquo[l 4] dioxine-2 / 0 H-Bc rbonyl) t hi out
\ .1°(3-B enzyl oxy- phenylk;?l S (chronan- 2]
g-ﬁétglourea cl I XJLNN H H§~S
Q< § o &
T | X
8 (L8 e}
Q.
«® gigi+ @i§5+
S Q
Sg i sol
T2 2 T =&
2 ., 5 L B
S E %8
Z o N S 5
E-—ao 'g‘_‘.ﬂ
0 |5% « o T
E|8C 8 8§ g
8 = 5 = B
P S L8
°la%E ARE
< & <+ § >
<L 8 oL 8
T S = T Q=S
— O o — O O
/\ (O
] \D o
5 \__/
k5
g zT ZT
w o~ o~
ZT ZT
o o
O O
O O
g
£ #|o ~
O |\v ©

ea 41 0 |
car bonyl)



42 01 \ 1-(3-Benzyl

(qui nol i ne- 2-carbonyl) -
WO 0Ri0¥c0gxidi ti onal

di scl osed in TABLE |
data for a nunber of

oxy- phenyl)-3- H
0O S/ O thiourea

I. TABZE II
compounds.

[N H

nmeasured in a gradient of 30-100%B in 3.00 m nutes

where Buffer A was 0. 1%

is

trifluoroacetic acid in water

conmpounds of the invention BECEUS2003/036809
i ncl udes anal yti cal
Retention tine (tR)

and buffer Bwas 0.1 %trifluoroacetic acid in
acetonitrile. An analytical Phenorrenex Luna C8 col um
——Was—used—wth—afHowrateof—2-5m—m IIth(T\l At A
HPEC/ M5 anal yti cal dat& were_abserved at |a wavebengt Ie
0of5220 run using a Gil &on 5% ””WH/E:S det ec¥or 8 R )
< |Eol 1 owed by a Ther mok nni g@n %rw%@r I\/SQg W O <
5 2084/ 046095 PCT/ US20(BBAD36 I ENS N § WD S
0 |atd) 0O ) ONa) Ng6& c%r\iﬁgw gNNéagﬁna“E
B INNAMNOOOCOO oz Z =B/ 5028 3:1~z«Q-~~o%<;<\9N~
° 3 I @29 wmand |1 2954
Q o . < ~ N, o - pp NN
7 e Siefigoget (TopgiEsad
) Q = = O oo —
§w$ gm$zgﬁ§iqa qmgzgﬂﬁﬁﬁ
mzz mEEE«:@eZ@ES %§u~mt@ét‘:c\1—«
S':" ) Q
© += =
= < Qcc
g S = S
o > = o 8 8
£ = > 0 L3
§ |+ 8 g A= g2
Z 285 &3 g 9
®W I En 5 =D >0
o 8. E = ? 2
E|g2E 25 +2
250 % RS-t o2
©lR%E <7 S E
TEX 55 EX:
m —i
IEL a8 2 §
§o §o
o) @)
o)
Q
g L
Q
2 ZT ZT =t
?’3 U)=< U)=< (I)=<
ZT prau
ZT
o © ©
o ()
O \
O z
g
§¥|s 3 S




Q
M

M d

(/)

z \\ WO
00 MNQI~MNT6
O N N ooC  PCT/CB200B/036809

co Nt~ 06 +

+ZNNNr
NUcad DC OO.NNRN”*cd GLM> Nucd

0 ~z\ z z Z-

2004/ 046095 PCT/ US2003/ 036809 73 C

z _~I~V)
WO 20040460900 [~ ON d cn o~ N~kn

I UOoo Q aJ A-+ P8P~ ~ON N x

CO z zZz U

J

+ QAN M+ CA0 P-4 C/) ++ -

u- .
| A

S O
(H+N] o1e190E \_F\o
I6se zu  (DAV) SW [Ayew([Aoureqreooryoueyjour ° NooD /__\
ww 68°7 = (1) OTdH | (JAueyd(£xojAzuaq)-¢)-ourury) 0 SL
H H
JHHA] : N_ _N o
I'eve zu  (I0dv) SW vaInoIy)(jAjeoedxousyd /__\/
u 46z = () DIdH -0)-¢-(JAuoydidmg-p)-1 s O 0
10
10
(e NN
HJHAN o
ULsy  zu (IDdV) SW 97e0ZUq(0p! o T U
utw | emonyy([K190e(Axousydoioforp | NS s °
L9'7= (1) O'1dH -1*€)-0)-6)-¥ 1lang 0 €L
RoR
JH+ N J_\ o)
688¢ Zu (IDdV) SN | eemomp(jLuoyd-(Axousyd)-y)-¢ S 0
unw 86°7 = () OIdH | -(1Auoqres-jA-g-ueinjozusg))-| 0 L
0
PN
ﬁ Y
[H+IA] ~o~_O S O
I'¢se zw  (IDdV) SIN|  ereozueq(opromom(jAuoqred
um 16'7 = () O'1dH (Srereoeihyrown)-¢)- [Aing o 1L
ejeq jesjoadg awieN |esjway) ainjonng #

‘dwin




(=)
(=1
o7
%U
> 5
N %|
c@™
UJMV
o
S8 x
OOdN
cZ .
N O !
T o<.
—ON~1
OE @)
o
~%N
N
2&%N
OZON
/1
NN ™M
[ %m
N
O .o .—
YG%+
o -,
|
Ta
z~5M
nO%O
Oo ™
c <O
ONOO
NZF
O__%-_
ong "
_mmu
O =
@M_O
®© o
=

N

X Z ~,
cud OO Ocd O

Ull Ull UoMornb mx ~~rn a a + ~aj
i4 fi x Qv, Cd O Cd c

I
N

J[HHND
7w (IDAV) S
ww 697 = () O 1dH

CLOY

oyeozuaq(oproImony(jAuoqied
(J4-1-ypyden)-¢)-f 15nq

8L

‘(H1 ) 971 ‘(HI S) 1.6
‘(|1 9) 86°L ‘(18 W) 8L —
97 'L ‘(|1 W) 90°L ‘(H1 PP)

$6'9 “(HT PP) 68°9 ‘(HT ‘s)
60°6 (g §) 99y (wdd) @
((1DaD “ZHWN 00€) AN H,
HAN]

zw  (IDdV) SW
ww 147 = (9 O 1dH

ULty

roImory(JAusyd(£x0[Azuaq)
-€)-¢
-(1f300e(Ax0uoydoioy)-7)-7)-1

LL

SN (H1

‘) 971 ‘(H1 ) 16'8 (W1 V)
€5°L ‘(|9 “wn) 8% LT L “(HI
‘P) $1°L ‘(HI ‘PP) 889 “(HT
‘S) L0°S ‘HT D S8TMEHTD
69'C ‘(He ‘s) L1'T (wdd) @
((10AD ZHN 00€) AN H;
JHHN

zw  (IDdV) SW
um 60°'7 = () O'1dH

1'19¢

eomom)([Aueyd(£xo1Azueq)-¢)
-g-(1Aouedoxd(omyAyIoN)-€)-1

9L

ejeq jexyoadg

SLWIEN [eonuay9

ainonig

‘duwio




z2

00
.~ ~U

Wv +W5,

=< zz O

U wdo
W-~71 W. OW-Q

N OO.
V) cn~ zx zx )
us2d) + +

Ol R not'
zZ= :( zZ=
tj I

N F~!
Z=

V M~ N -
o0 O
00 M0OO v 11
MMOMS7 O NpCdDCdQ@ do
"g C O

0
W@ 204046095 N m ~f E u WD 2004/ 046095 PCT/ US2003POB68193/036809

75 vi

[H+N]

'y zw  (QDdV) S

931208
[Aqeur([Auayd)(jAoureqie
sogpeueyow(jAusydiAxayo]oho

Q\Qz%

ww 99°7 = (M) O'1dH -p)-NOuIy) 18
m
0
H H
Y
LA oeozusq(op O s O
ze9t zw  (IDAV) S| Mmorg(jAese(Axoyedxoreur
ww €1°7 = (1) O'1dH ~0)-0)-£)-¥ 1lng S~ 08
0
\_._/O
9)e1008 /=\
[H+W] 1Ay ([Aoweqiesoryoueyiout 0 s O
1°L9¢ zZw  (IDdV) S (eye30081AINg)
uw 60'7 = () OTdH -d-N-ourry)-1-(S) o~ 6L
ejeq [enoadsg swieN |eosjwaysn ainjonns #

‘dwin




(=)
(=1
o7
&>
o
OOWUO
o
<Nm~0
:Nﬂm
DNMuO
~© O
o~ X 1
09)MQ
O%d-ﬂ
:%)Ol
N
S00=
HD_ e
NOD ©
:% =0
Z%HNM
:/UWO
N
W|Mw~
—_L .. =
:w~d
Lg_ot
no 0O
o_u
ZNNIM
N
o ZoWw
22
OV@OV
o AO..O~
oS ENL
S
cogol
=

00 () Zx Z Z

JLHAA
'L zw (1DdV) S zoInoT)(jA190eAX01pAT] /@\
urw 89°T = () DTdH | -0)-g-(jAuoyd(Axohzuag)-¢)-1 © S8
O
\__/O
H
e
] 0181000 [Ay19([AoweqIe s O
T6ve zw  (IDAV) S | dorpeuerpou(jAustdiAxaroroho
ur 9¢°g = (W) O1dH -i)-Nouury)-1-(s) 8
H
%fwﬂ
HAN] s 0
csoe  zuw  (IDdV) S voanory)(JAusydjAxoyo[oLo
um /97 = (1) OIdH -)-¢-1A14mg-1 €8
.
HO
I
g
] sreouedoid(jAoweqre s O
ve9e zw (J0dV) SN | oorpeueyewi(jAusydjAxeyooko
uu 64z = (1) O1dH -p)-Nourwe)-¢ [Apg (4
#

eleq jesjoadg

swieN [esayo

ainyonns

duin




dl
PEHUE2003/036809

.~0U ouU V22

VSON-~-~U,6,% N

d Pav ~v

0) o NUNUNUGQL ~a ~a L)

ZOEN-, 8Mr, ~

7s"
O al

|
d

F~0OzmU U 002222 a/ \ Ooo0o OO O ( o,
Clq U WD 2004/ 046095 PCT/ US2003/036809 77 0 0 d
wWOR00aTi608D W ~
NO O Ni

ONO

JH+A]

91e[AX0qIes- [ -ouopIjouAd
(1£owregreoonypoueyjow(jAuayd

79y zZw  (IDdV) SN (Ax0[4zuaq) /@\
i /77 = () O1dH -€)-Nouruwe)-g [fng-4497 | 68
J[HAW] voInory)(JAusyd @(
1'L9¢ zw  (J0dv) SW -Ax07ueq-¢)-¢-[[Auoqreo /@\
ww 91°7 = (Y1) O IdH — ([A-z-10zepruidyow-1)]- 88
Yy e
[H+IN] 91e0Zusq(0opIaInony) 0 S 0
TLIY  Zuw (IDdV) SN (1K190% (KxousydAxoyour | 7
uw ¢ = ) D'1dH -£)-7)-€)-¥ 1ling o) L8
10
N
YOy °
[H+] ore0zUSq(OpIoINOTY(JA100E O s 5 0
'LSy zw  (IDdV) SW (Axousydoro[yoip
ww 98°7 = () D' 1dH -9°D)-0)-€)-¥ lang o) 98
#

ele( [elijoadg

awieN [esiuayd

ainjonig

dwio




11 WO
RCTS2003/636809

U)

ov NUNUax O
U)
00U Q UMW 2004/048095 PCT/ US2003/ 036809 79

Z=

oCUUUU Q 0°
Z3:

2004/ 046095 PCT/ US2003/ 036809 78

W@ 2804844000 ~" .

= Z2cn=<z=2r 00O
Mp oCO v O-

2 7
Z=

H H
B+ N _N \@
-+
TILE zw  (IDdV) SN eoInoryy(jL1eoedxouard /\/\/\@\ /=\ /__\/o
it 70'¢ = (W) O'TdH -0)-¢-(1AueydiAxoH-p)-1 s © 6
(0]
NH O
J[HAA] 91e0ZULq(OPRINOIYI(JAUOqIED ° wv.l
01y zZw  (1DdV) SW (14-g-uemgozuaq d
wut ¢7°¢ = (1) D' 1dH -[Aypew-1)-¢)- 1Ang €6
O
Dot L
+_”H|H+2H_ O N /=\ N //z: o
'y zw (0DAV) S L
unu ¢¢7 = () OIdH 76
HN
J[HAN] ~o~_O S O
T0se zuw (IDdV) SW | Sjeozusg(oproinoryy(jAuoqies
ww 60' T = () O'TdH (14-1-urprjouAd)-¢)-p [Aing o) 16
o)
[+l g
+
I'ley zw  (I0dV) S /@\ /m\ /w
ww 7¢'7 = () O'IdH 06
#

eleqg |espoodg

awieN |eowayo

ainjonns

‘dwo




S

00 R1 "
-010 4 RCT/U2003036809
~~pd OO0 751

N~ O O~~~ O

Q-dM~ 0 r-1I
N A

Up 00
-drd
-+ UNUUOO OO O

X

t

d~ U~; d=o
N ~i

M/~ u b ti
tq ~~ ~a O p~—~~
Cl O +' '86
p O u 'sue ~,
z= 00 0z

$II

T Z~-NN U1 ~
Z2 z= z= z= 2

NN”dN-~ al

ANr+ NWWA
W@ 2008846095 00

NN N~i

4 4 dr,

[

LH+A

eoInor([Auoyd

ZT

(@)
769 zZw  (IDAV) S -(Axo1fyuad-y)-¢ \@\ /m\ /@\ﬁ@
ur /7= () OIdH | -(1Auoqied-[A-z-uemgozuag))-1 0 66
I ”
[ H [
JHAN] N N )
1°L9¢  zuw  (IDdV) SN earnoryy(jAusyd-(JA1uad-1)-¢ /=\
urw /1°¢ = () O'TdH | -(1Auoqeo-j£-z-uemyozuog))-| s O 86
T_
e
e~ R
TLSE zZw  (IDdV) SN raInory)(jA1eoefxousyd
mw 6/°7 = () O TdH -0)-¢-(1AuaydiKyus g-1)-1 s O L6
H
.
Nz eammory(jKueyd /__\z 0
Te8e zw  (IDdV) SN -(Axojfyuad-y)-¢ s o
w167 = (4 O'IdH | -(1Auoqres-[£-z-ueinjozuag))-1 0 96
H
LY
[+ /__\ /__\/o
veLe zw (1DAV) S eamony(j&jeoedxonayd s 0
ww 967 = () D IdH | -7)-¢-(JAusyd(Axoifyuag)-t)-1 o) S6
#

eleq [enyoadg

swiepN |ealwayo

ainpnng

dwio




(=)
(=1
o7
o
<
VUMu
OIO
o-&=Z
-8
e _EV
o_" >
OUNO
@)
| enp— ~..
-0
o>_0
8NO-
)
oZ
o b=
ooNQ
R
O.hum%
I a
2Ly
&d S
2220 >
=_D
St
(a )
5NUO
880
$.02
o= O
=W
%d% |
~=
WMMO
o)
53gs
=

= ~

ZS V z=zm\U Z= U- Z

SsSNy 00p 00O L\ /

2Z

LN

1'18¢  zw  (I0dv) SW | eemonpkusyd-(jAustd-oronyy
ww ¢z = () O1dH ~p6-¢-(1A190vAx0usyd-7)-1 01
H
.
T ©
O S O
HAA] ojeozuaq(opramorny(jAuoqies S
1¢8¢  zw  (IDdV) SW (£ /j
ww 667 =) OIdH | ~7-urIjozusq)-¢)- [Kdoidosy €01
H
O 0
- Y Yo
169 zw  (IDdV) S eomoryijAusyd-(jAusyd
un [¢7 = (49 O'1dH -)-¢-(1h1000A%0U0YJ-7)-1 s O 701
H
SN EY
Rizga Z/:\Z o)
reLe zw (QDAV) S| eemomy(jAusyd-(jAusyd-¢)-¢ O
wut €97 = () D IdH | -(JAuoqieo-[4-z-urmyozuag))-1 s O 101
I
i )
] /=\ /_T/o
z6sc zw (IDAV) SN eoInoryy(j£3eoeAxousyd 4 3
urt /¢¢ = () D TdH -0)-¢-(1AusydAxomg-y)-1 0 001
#

ele( [ei10adg

swieN [esiwayn

ainjonng

dwn




t PCHUS2403/036809

N 00O NOO AO

N -~
- MAUO

M2 r~i

OoOOOOOGUO U W

Qo 2z
~\0 00 \
mO0 CL C4 08C~ 't OR -

/=
19 S 0O0ONL) z~44C0O0CO0O 2~C2CO 0 Uv O ON

2004/ 046095 PCT/ US2003/ 036809 81 MQ Od f~\Od Q
tQO” QNtO+r NO18 N --i

~ 72 0z2 (n
00 ¢ 1 A A

w@)ope46095 N d N

H
R
h ©
S O
JHHA]
0'L8¢ zZw (IDAV) S vomory(JAusyd-(jAzuaq-v)-¢ Q
ww /97 =01 O1dH | -(1Auoqieo-[A-z-urinjozuog))-| LOT
H
o
h ©
S O
JH+A]
0°L8¢ zw (I0dv) SW | eemomp(jAueyd-(jAzusg-¢)-¢ O
urt 79'¢ = (M3 O'1dH | -(JAuoqaeo-jA-z-uemjozuag))-| 901
H
Ye
N N
Y Y e
S O
J[THHA]
TLLE zw (DdV) SN eaInoTy)([A)e0edxoueyd O
w76z = () O'IdH -0)-¢-(1AuoydijAzuag-¢)-1 S0T
#

eleq jesyoads

swiepN |ealwayn

ainjonys

dwin




=<

(ONO)
=<

0z
z= Z2 U

.~ aC' +pals2003/036809

U z=zz =z Ou, =

ZElka OO0 00

in =z co >
Eu 00 C N N N WO 2004/ 046095 PCT/ US2003/ 036809
MM~} v NUNUNU d

0 O Oz=
U ON mONN

s].

W@ 200404695 1 - i

/ 0 0=

S o)

H
L
YOy e
OJ\Q
[H+ N a1eo O
I8¢ zZw (DdV) S| zueq(opwioryy(Ajeoedxousyd LM
ww 667 = () OTdH -0)-€)-+ 1£1nqos| 011
H
R S |
Yy e
] O
rLee zu  (IDAV) S|  eozueq(opreimnory)(JAuoqred \ﬂ
urw 677 = () O1dH | (A-z-ueinyozuaq)-¢)-p [A1nqos] 601
! g
| H
N_ _N
arre
S O
O
[H+A]
g6 zw  (IDdV) S eamomy(jf1eoedxousyd
i 947 = () OTdH | -2)-€-(Ausyd(£x01£10] ~d)-)-1 801

ejeq Jesjoodg

swieN [esjwayo

21njonijs

dwip




MO0O1I MMMMNU N~ h

V N 00 00 WD 2004/ 046095
83 NO N -+

E 4
9

7200 Q000
PCT/ US2003/ 03680

2
2
2o
SN
8~o
O
946
C__O
N O
Z O —
OCZ
OOH
D:- N
USZ
T -
ucO
31
W__
! o
5=
=8
=01
hO ~
o
=
wrw
c O
85N
3=
S I
MO_..UZ
-
s ON
=

0
7
L[HAN] roIMoOI([A199eAx0Uayd X
ey zw  (QDAV) SW |  -2)-¢-(Ausyd(dxousydozofy)
urwr 167 = () D'IdH -7)9)-1 fe) i
S Ty
JHAN] ganony)(jL1ooefxousyd N | N /:\ N /:\/ o
6L zZw (1IDdV) SW -0)-¢-(Kuayd(i£
uw €6° = () O'IdH -p-urprLIKdIAyIoN-7)-€)- 1 s O €11
o)
H H
[H+IA] roInory)(jL1eoeAxousyd-g) @/ N N N /__\/O\Q
190y zw (IDdV) SW| -¢-(Ausyd(jAowreqresjlusy) H /__\
w161 = () O'IdH -€)-1 s 0 11
o) H
(jK1008A d-7) L_ §
[H+] raInoIy)([L1908AX0Uoyd-7
+ 0]
I'16€ zuw (@Ddv) SW| -g-(Ausyd(suoueyrewrfusyd) O O /=\ /__>
ur 60°7 = (@) O'1dH -1 s O 111
#

pleq |esloadg

awieN |esuayn

ainjonng

dwin




z oo MN
PCT/USA08036809
~0 MO

L\ r \r

M d'
O M
00

dl
Ua + aa a x
C

>1 03 10
r+ UQ v~ CO p,

( 22 722 72 72

n -
ON®)

0 00 00 00 00 WD 2004/ 046095
N V) d
~j 11Ul
00 10

PCT/ US2003/ 036809 84 N -

WOL2044/844H95 | |

Ull

0LLENMYV
2NOOZ
b ovd GQ "

gsi

ZZ U=~y

J[HAA
oy zw  (IDdV) SW
ww 647 = (41 O1dH

eaInoryy(jKyeoedxousyd
-0)-€-(1Ausqd(j4

-(H?) 1-uoumboIpAye)oo)
--0100]d-¢)-1

L11

JHHA]
181y zw  (ODdV) SW
e /07 = (41 O'1dH

eoInory)(1A300elxousyd
-0)-¢-(1Aueyd(iA-(H 1)z
-urjournbostoIpAyIq-y°¢)-v)-1

ol1

JHAN] eormnory(jAusyd

reey zw (0DdV) SN -(AxouaydoIoyD-f)-¢
i 98°7 = (M) O1dH | -(JAuoqies-[A-g-ueingozuag))-| 10 S11
#

eje(q jesyoedg

aweN [esiwayn

2in)onng

‘dwio




z

(=)
(=1
o7
o
2
OdWo w
o Q[
ozl ©
OOWUWO
o =0
O~M WO
QNM-)O
1 =710
Co_loaZ
n~u8N ZN
Z 0l N
W o N
-° .
Z%NdZM
ZOMTO:
/womow
N
o= O
°f o &
22 -
_bZg .
0= >
S0 2 ~
o _ D0 N
Ooc Q0 o
© — 1l
O« —>ND
o
C3F UOFn
O & — <
O%WIXMH
FDov o
OMM 1]
f—_o O
ZO.@|~ c
ZOMU SC
=

H
| H
[+l £OINOTY) NN \@
+ .
zety zw (00dv) SW |  (Kwoefxousyd-z)-¢-(jAusyd h /__\/o
u /777 = () O 1dH (Ax018zuaghxomIoIN-€)-€)-1 s 0O 14}
T_
.
g ©
[HA] oo (jAuoyd-(j4ueyd(j4 N § ©
186 zZuw (DdV) S -1-urptiadid)-p-o1onfy-¢)-¢
urwr 60’z = () DIdH | -(JAuoqreo-jA-z-ueimjozuag))-1 4 0zl
H
e
N N
YOy o
] roInomyy(jA1eoedxousyd N S o
063¢ zuw (IDAV) S -0)-¢-(JAuayd(j4
ur 6/°T = (1) O 1dH ~T-urptiadid)--oonfg-¢)-1 4 611
_|_
i
Y Y o
voInoIy)(jA1eoeixouayd
] ~2)-¢-(1kueyd(i& 4
Ty zuw (IDAV) SN -(H2)1-urjoumboipAye100)
urt 7/,'¢ = (41 O 1dH -p-o10n]J-¢)-T 811
ejeq |eljoadg aweN |esiwayn alnjonis #

dwn




2
2
8_5.9,
= .06
A_ #ZN ©
OUUZZ%
MIW.ZO
s—~N 5
UOZZ%
Z_WN N
— N &)
NU02 )
zZ HZ&W
— N
%102<P
UOZ:%
O—_=>..0
S-_Rg
%ItO o
S -9+3
85938
oz —
N . AV
%M~O=m
-~ Z 3> —_)
UN1VQ =
PN_ﬂ<OM
o Wd:OM
%&. ~0=
<t socO0=
o=, O
—<> VOO
<= .1l O
o - <
o=s Oo
N 40@/ o
MMm O7
WMM-U/OS
=

eomony-(jAuoyd
(Axoyotufxeto[oho)-¢)-¢
-(JAuoqres-[A-z-ueInyozuoag))-|

L

ele(g Jesjoodg

awiepN [esiwayn

ainyonig

971
O
d T
E.T.Sm BIINOIY] 0] N N
+ .
ey zw (IDdV) SN (1f190eLx0U0Yd-7)-¢-(JAusyd 4\ /__>o
ww 677 = () O'1dH (Ax01AZusqAXOPOIN-1)-€)-1 s © STl
H
R |
L] eomoryy-(jAusyd o NN o
I'eey zw  (Q0dV) SN (Ax01AZuoqhxOIN-7)-€)-€ /=\
w097 = (1) O'IdH | -(Auoqreo-[A-z-uemjozuog))-1 | O s O ZAl
H
[ H
AT eaINOIY @/\o NN o\@
reey zw (Q0dv) S| (JKeoedxousyd-z)-¢-(jAusyd /__\/
u 0¢'z = (1) O'IdH (KxokzuaghxoyioN-7)-¢)-1 | O s O €zl
H
J[H+A] eoIno1y)(JAusyd-(jAuoyd ~o @) N n \ o
ceey zw (IDAV) SN ((Axo1hzusghxoyiow-¢)-¢)-¢ /__\
ur 67 = () O1dH | -(1Auoqieo-14-z-ueimjozuog))-1 s O A
#

*duln




CL

r-+ 2~ 40 0 LL O 2z,

ZPCDUR00B/036809
~MIO ~ v

I Ultl Uull Ull
= 7= =
Ecnyv

U
cd

N |1
cn

N
0]
o 0 0 0% WO 2004/ 046095

N NN
x + Co
O Z-227Z=2-7Z2-MU 2zz
PCT/ US2003/036809 88 NCC 0000 MM KRf
NUNUNU ad,+ aU'+ aCd) +

a

M
at a a X
0O 0~ 000 ~ ~~

M~O M V-~
PL. ,
WO 2004046003 /

J[H+A] eaInory-(jAusyd z/=\z
Teey zw  (QDAV) SN | -Axo[Azuaq-¢)-¢-(jAuoqres-i&
w9z =(4) OIdH | -7-UeINjozZudq-AxX0yISIA-G))-1 s O 621
H
| H \
N N
orry.
[HAN] eaanory-(jAusyd((A-(HE)1 N s 0
8L zuw  (Q0dV) SW ~uIpLAdoIpAYIP-9°S)-)-€ _
urw €6'7 = (1) O'IdH | -(JAuoqies-j4-z-ueimnjozueg))-| 81
N\S
1Ddv) SW "(Hz P) 60'1 (HY
‘wr) £Z7°T “(HS W) 9L°T “(HT
DLLEETS) €9 “(H1 P)
€8°9 ‘(M T ‘P) 01°L “("HT ‘W)
LTL (Epy ‘W) 1L “("ET ‘s)
06 ‘(HI ) s17z1 :(wdd) @ H
((1DAD “ZHIN 00€) AN H, | H
] ronoryy(jA3eoedxouoyd O N /=\ N /=\/ o
766 zw (IDAV) S -0)-¢-(1Ausyd /@\ A 3
ww 767 = (Y1) O 1dH (AxompewAxayo[oh))-¢)-1 LTl
#

eleQ |RJ30O0dS

awiepN [es1wayn

a.njongs

dwin




2
“
o
co
o
S S
o
© g
Cgs
o
N ©
N ™M x
o ©
No + S
__WXO
Na - O
%)
ﬂmmo
2wwm
_/__%UO
2%N4
NoOD<
/MUU
_~_%Nm
N =
92>
.0.“.0
o O
Z
%3
O_HMD.
z-" =
ZOMZ
=

A AN v x g 7 wr ¥ 7S

(1DaD ZH 00€) AN H,
JH+A

I'LLy  zw  (IDdVY) SW
un 64z = (@) O'1dH

eaInony) (J[Ausyd(Axo[Azusq)
-€)-¢-(1A1908 (Axouayd

(A&xoypowoIonfJIiy)-4)-7)-1 €€l
"(HI ‘s)
€C°TT “(HI S) $£'8 “(HI ‘)
€€'L “(H9 W) 7' L-+0°L “(HS
W) 66'9-L8°9 ‘(HT ‘W) 8.°9
‘(HT ') 987 “(HY ‘0 €6'C
-9L°C “(HT ‘W) TH'T “(H1 ‘w)
20T (|1 ‘w) 50°1 :(wdd) @
C1OAD ZHN 00€) AN H, eanory)(jAusyd H H
THA] -(iAusyd((Axo[Azusqhxoyiour O z/__\Z
TLy  zw (IDdV) SN -€)-£)-€-(JAuoqreo-[£
ur 09'2 = () OTdH | -z-uereyideuoipAyena-yc)-1 S (43!
eaanony(jAusyd H H
JHAN] -(JAuayd(£xojdzusghxoyotx O z/__\z o—
I'eey zw (0dv) SN -¢)-¢-(JAuoqreo
U 967 = (M) OIdH | -1A-g-ueinjozusq-LxoyIsIN-1)-1 s {3
10
g
J[H+N] sreozusq(opreInorny)(jAuoqies O S
I'1ey zw  (10dv) SW (JA-z-uemgozueq
ur 90'¢ = () O1dH -0I0[o-G)-¢)-f [Ang 0 0¢l
eje( [enoadg auwleN [eolwayn) alnjonig #

dwo




(=)
(=1
o7
o
o 2N
OMm__m
L 1
Vd%ZU
weES
I
oz2nN.
o)
Omi
O o =
- '
OoENZ
o0 .
OQCOa
OQEOb
Oo o
© o
o >0 ,
Z% b9
=< _0o
N =S ©
o .. ©
o= a_m
Z& WIO
UU+__w
U/WU_ZO
o ~__$
ST ND
L%U.a =
o .H__O
NS = o
PO _ NN
ZMU- w
no% So
_Oom <t
NN & o
s 95Z
— =+ O <
_mm [=)
1 Ko I o
NO®©T N
=

@/\ _
H
JHHN] eomony)([Kusyd o /=\z AN
1eoc zZw  (IDdV) SN -(JAusyd(£xojAzuaghxoyowr
uwt 77 = () D'IdH | -€)-€-(1Auoqres-1A-z-urpukg)-1 S LET
F
o §
[T+ gamory) g /__\/ Y
8L zZw  (IDAV) SN (1A3908(£x0[4-Z-urpuAd)
ww 86 ] = () O IdH | -0)-¢-(1Ausyd(Axojfzuag)-¢)-1 s 0 9€1
eoInoryy(jAueyd H _
[HHA] -(JAuayd(Axojfzuaghxoyjour z/:\
oy zw  (Q0odv) S -€)-¢-(1Auoqreo
W y6°'T = (9 O'TdH ~JA--USWIOIO-F-0X0-)-] s O el
Qi
LH+A vOINOIY} o) z\=/ \=/\ 7
T8LE zw  (IDAV) S (153008(Ax014-¢-urpLIkd) H “~
ww 7T = () O IdH | -7)-¢-([Ausyd(£xohzuag)-¢)-1 N yEl
(HIS) 16711
‘(H1 ‘s) 176 “(HT S) ¥£°L
‘(H6 ‘W) LT°L-L8°9 “(HT “wr)
18°9 ‘(H1 ‘@) 729 ‘(HT )
88y ‘(HT ‘s) ¢p'v :(wdd) @
eljeqd _m.:.own_m 9WwleN Jediway) ainjpnns #

‘dwip




(=)
(=1
o7
o
o
T =d
N &
<
asz
0O
NU@N
>~ 8
I\
NSOQ
UGO
o
208
V,.Oz%
O o
oN®
£ o
CONO
dnz&
(@) =
-B8E
e
oZ ~0u
~VO%
(&)
O NnO
=g
= o o
ZoNS
S o
ONO
S
U
imN
Z N &
Y
_XME%
. am
' oo
<393
=

gomory)(jAuayd

i

J[H+A] -([Ausyd(£xo1Azuoghxoyio
I'iey zw (10dv) SN -€)-¢-(1Auoqreo /__\
W 9y = (@) O1dH | -JAusyd-[Aypeworonfyiif -)-1 s © (44!
eonony(jAuayd H H ©
JHAI] -([Auoyd(Axo1dzuaghxoyo o) N N J
Ievy zw (IDAV) SW -€)-¢-(jAuoqieo-14 /@\ g
g1 e = () OTdH | -¢-uemy-[Auoyd-G-[AYIsIN-7)-T s 0 114!
Z\o
eamory)([Auayd H H |
] -(1Ausyd(£xojfzuagAxoyo O z/=\z Y
1'89¢  zu  (IDdV) SN -€)-¢-(1Auoqres
uw 677 = (3) DIdH ~JA-£-10Z8XO0STIAYRN-G)-1 S 9 orl
d
s
O
eomory)(jAusyd @/\ o H
JLH+AN] -([Auayd(Axo[Azuaghxoylo O N N
U'Lyy  zw  (1DdV) SW -€)-¢-(14uoqres g
w09 = (W) OTdH | -1Ausyd-Axompeworonguiy-)-1 s 0 6€1
eoInoryy(jAusyd H H ?
] -([Auoyd(£xo[Azuaghxomps o z/:\z
oesy zuw  (IDdV) S -£)-¢-(jAuoqreo-A-g -
un 17°¢ = (9) O'1dH | -veydomp[qlozuaq-o10[D-€)-1 s © 8€1
#

eleq [enoodg

aweN [esiwayo

ainyonig

-dwn




00 EN

EN VO>1cd O

m
2
L m s
zZ = s
Todos
ZANg =
pd W_i%
w>n~NO
°z%0g
+ N _©
+ o o©
. T o3
U..~|O >
Z_n°8
UNLm_uQu
NML&U
U ~~
03NEG
] o O
NNZ7_5
VMZO%
=200¢
OO ~O
-0
o< _NO
o9ONg
7=
< D_m
— -
O_.I.yW4
Z . 1
22
L o
MZ
HO@_/__N
=

clg

4
eamory)([Ausyd H H 4
LHNT -(1Auoyd(Kxoffusyd 9] N N
ULy zw  (00dv) SW -£)-¢-(jAuoqueo @\ /@\ g
um y6'z = (W) OTdH | -JAusydiAgiemoronguy -)-1 s © LY
vonoy)([Auoyd H H 7“\0
[ -(1Auoyd(£xojAuayd 0o N N Y4
I'yse  zu  (IDAV) SW -¢)-¢-(1Auoqres ﬁHHHHﬁ\ /AHHHHM\\ /:\
urr ¢z = () O'IdH -[A-¢-[0ZEXOSIAYIPIN-G)- T s O 9p1
romoy)(jAusyd H H \z/o
THANDT'89¢€ -(jAuayd(£xofAusyd o NN
z/u @Odv) SN -¢)-¢-(JAuoqres @\ /@\ /__\
ur 117 = () OTdH | -T-p-[0ZexosTAyiomiq-6-¢)-1 s O Syl
(HT P) 189 ‘(Hew)
ST'L (H9 ‘w) 9¢'L “(‘HI r
) 09°L ‘(HZ P) L6L “(HT °S)
01°6 (BT ) 16771 (wdd) @ 4 v .
((10aD “ZH 00€) WAN H, o
earnory([Auoyd H H
JHA] -([Auayd(AxojAusyd O N N
Iesy  zuw (I0dV)  SW ~€)-¢-(1Auoqreo @\ /@\ J_\
i 097 = (4 O'1dH | -JAusydAxoyjeworonjiiy-i)- s © 144t
eanoIy)([Auayd H H ?
] ~([Ausyd(£xohuoyd 0 N N
6y zZw  (IDAV) SN -¢)-¢-(JAuoqreo-14-z @\ /@\ /__\
u 117°¢ = () O'1dH | -ueydomp[q]ozusq-010[yD-¢)-1 § 0 10 34!
#

ele( Jeljoadg

awiep |eoiway9

ainypnis

dwo




>l

In- r.

M O vPOT/BS20E036809
_ fn

~~NOM41 OOOO «cl -92-2/ Z-2 Z-2 N Z-

~ 7= 272 72 O Z2 72

z U
OO0OQ NNNN U

MO +~

fC N 4,

.C O ~.
o0 OO 0OODbo

ISf MIONUNUUU N + aUx aCl)x aUx GL S.a O cd

OUr-+ ~0OU'"'~Y-C EcdRS

W0 2044Mi60e8d O O Q O O N
N WD 2004/ 046095 PCT/ US2003/ 036809

0]
aejAxoqres-p-ourpuadidiAusyd
T
JHANT | -p-(1Aueyd(opramony(jAuoqres °
T9vSs 7w (IDdV) SN -JA-z-uemyozuoq)
un 88'7 = () O'1dH -€)-p-o10nyI-7)-1 [Ayig 151
0
\=/O
H H
LJHAN] oyee08 [0 N z/:\</
TLSE z7w (IDAV) SIN | (JAoweqreoonyouesun(jAusyd O\/O\ /__\
U /67 = () O'1dH -[zu8q-€)-N-ouruy)-1-(S) s © 0sT
o)
FO
H H
Nizah aje100e [Ae(jAoureqiesory) O NN /:\r
1'65€ 74 (I0dV) SN suerpeur(jAusdixouoyd Jﬂ
un /6°] = () O'1dH -£)-N-ourwy)-1~(S) s 0 6v1
0
\__/o
@/\O H ﬂ
HAN] 91e1008 JAYI0
veLe zw (Q0dv) S| (jAowreqreconypoueyiour(jAusyd /__\
W /6°] = () O'TdH | (Kxo0[£zusq)-¢)-N-ourury)-1~(S) s © 8y1
ele( |esjoadg #

swiep [esnuayo

ainjpnnsg

*dwio




(=)
(=1
o7
3 zZ
~O_ o
o
@ MPN
X
me zZ
D.WQE
b= R
- ' O
o) '
NSmWnO
zZ Z 00
o
O —~ < 0 W0
Tevss
—1:=0
Z = @J ()]
2000
o xXn ©o©
o8l o8
Z o o
c MC/
O — - NM
D.IU.IZ%
., sD’ N
2 o9
QIZ~Z.O
— D [a
= =pn)
D o]
40__%
HHPUL%
T)
=+ O
SoxCNg
Es_ S
D, 2 o
OMH__2
[3)
NUM_UZW
< ®_ ®©
oOd@d>LlLo
=

4 -
eaInoryi(jAuoqgies m H H |
JHH] -[AuoydjAyjouroronyin © zJ_\z
1'Shy z7 (IDAV) SN ~y)-¢-(1Auayd(Axoyilustd Lol
ur 067 = () O'1dH -1-CD)-©)-1 951
_0
eomory(jAueyd (14 H H 7“
JEW] | -9-Toxom[¢f1][plozuaqiiusyd 0 z/__\z Y4
1'78¢€ 271 (1DdV) SN -7)-¢-(1kuoqeo @JA [
u 917 = () O'1dH ~[A-€-10ZeXOSHAYIOIN-G)- T 0 SS1
4
n_ll*v!n_
O
roInoIy} (4 H H
JEHND | -9-foxomp[gfT][p]ozusqidueyd 0 N__N
119+ 7w (1DdV) SN -0)¢-(jAuoqred ©’A H@\ /__\
uur 67 = () DIdH | -JAusydAxoyioworon(jir] -)-| 0 s © ST
romonp(jAusyd (JA
-9-1oxo01p[¢‘T][plozusqiAusyd H H
NizetAtl -0)-¢-(1Auoqres 0 z/=\z
6'89% z/ut IDAV) S | -1&-z-ueydory[qjozuaqhtyomr ©|A ! o
uw 667 = () D 1dH ~0I0[YD-€)-1 o} €S1
4 ]
eorory(jAuard (4 " H 3|
JHHNT | -9-foxorp[¢ ][plozusqidusyd o) z/__\z
'Sty Z7w (I0dV) SIN -0)-¢-(JAuoqied ©|A H@\ 1
ww 07 = (W) D'1dH -[AusydiAypetoronjii] -)-1 o) S (491
#

ele( [eljoadg

awiepN [esiway)

ainjonug

‘dwn




2

2
M .MNOO
-] MWNO
A fuZ o
— @

8 .._O
o= O~O
—ooc_0O D
— CNO?_
Uﬂ_EOZM
X%, N2

Z % =
c O>«n
U1 % N =
s ._0

°s8%00>
OA%~ Z
oz T
wAmn~Wo
NG

20
NJSOQ&
=Y
22 1N -
l <> N4
@w“ﬁdb@
U?l MMX
s, . _-o0.-"
d~%OO

S T ._ND
d~%m~

@ =

| = T 1 O
de- N
_|0+~OO

=

@/\ n_
BOINOIY)-([AU0qIeD z H H |
JHW] -[AusydjAysworonyyy O NN
TSy 77w (1IDdV) SN -t)-¢-(1Aueyd(Axoypohuoyy /__\
um 667 = (W) OTdH -1-(8)-9)-1 s © 091
eaINO)([Auoqies H H |
[THAAT -1£-¢-10ZeXOSTAT)ow O N N /
'8¢ 77w (1IDdV) SN -6)-¢-([Ausyd(Axoyohuoyy /@\ /__\
u [¢'z = () O1dH -T-CD)-©)-1 s O 65T
m
s
o}
BaINOI}(jAU0qIes H H
W] -[Ausyd-£xoyowroronyyLy o z/:\z
1'19% Z/ (IDdV) SN -)-¢-(1Aueyd(£xoypeAusyq
unu 79z = () O1dH -1-CD)-€)-1 s 0 85T
ramoryy(jAuoqieo
-1A-z-veydorpqozuaqAtjour TR
] ~0I0[Yo © N N N
6'99% z7ut (IDdV) SN -€)-¢-(1Aueyd(£xoypehusyq
e §1°¢ = (1) O'1dH -1-(D)-€)-1 s o B LST
#

ejeq |enyoadg

awieN [eaiwayo

ainjonng

‘dwio




N

~ ' X+ aPGT/ES2003036809

00 N 00 O™

96 N N .
Nx Nd Md 0 0 01 V-~

Uu CL

12 cd OOV N+ OO ~~

"t

\ O xi
U cll

WO 2004/ 046095 PCT/ US2003/ 036809
NOOOOMd MM @ d
uillr ~j 11
NI MZ V/Om/'
~Nr~-cn O ~-NNO NAdNVNMO* ~ NN cd

wal Roododms |

+ N,
y0

~—~

"d

zz z z =< 0 2z zI z2z2 OOOU=2z2 OO

15 OPPP p
OO0 0 zL zt z

JH+]
1'19% z7ut (IDAV) S

roInonyI-(JAuoqIes
-[AusydAXoy1aWoIon ILI-1)

w07 = (I O1dH | -¢-([Auayd(Axoflyieusyd)-¢)-1 591
eaInOIy-(JAU0qIEd Ho oS
J[H+N] -1&-z-uaydoryp| glozuaqiAyiatn o N N
1°L9¥% z7u (IDAV) SN -0IO[YD-¢) @\/\ /@\ /__\ o
it 0g'¢ = () OTIdH | -¢-(1Aueyd(Ax0jAgousy)-¢)-1 s © ¥91
45
H H E|
J[HHN] roINOIY}-(JAU0qIE o) z/—jz
1'S¥y z7u (IDAY) SN -[AusydijAypswoson[ying-{)
i €9°7 = (M) O IdH | -¢-(Kusyd(Axordyauayd)-¢)-1 s O €91
@/.\ N— 0]
BIINOTL]) £} H H |
AN | -(Auoqes-[A-¢-[ozexostjApow & z/__\z /
7'78¢€ z7ut (IDAV) SN -6)-¢-(1Auayd(£xoyieilusyg /@\ A
i [¢7 = () O'1dH -1-(S)-¢)-1 291
4
mle
0
eoInoIy-(JAuoqieo E H H
[N -[AusydAxompauroony o N /=\Z
1'19% z7# (IDAV) SN -p)-¢-(Auayd(£xoyehusyy o
ww 497 = () D'IdH -1-(S)-©)-1 191
#

eleq fensedg

awieN [es1wayo

ainjonng

511155




L M

O ~C O >C
U o Z2

00 10 NN ~,

DC i

~NVON --;
U CL P4 - APCEIUSDN3/036809

Ull

ONv 0 O fl
fn(n~-~2z 2=2 T-

i4 Q-

Ull
~ O OIlu 4.1

004/ 046095 PCT/ US2003/ 036809 97
d
I
N

I
0 40,
L Z

2
MO

I >1
DC Ei

i
OO0 z2
0z2 0

MMT!-,
00 m -

(of
C*i
>1
Z:

W04 WS v

N
N\
eaInony)(jAuoqieo o n _z_ O
[HAAT ~[A--]0zZex0sIAyIouIIp /=\
T'80% z7ut (IDAV) SN -6°€)-¢-(JAuayd(Axol4 s O
U 477 = () D'1dH | -Z-Uopul-HI-0IpAYId-¢7)-¢€)-1 0L1
4
n_lTn_
O
roInONy(JAH0qIeo o H H
+E.H+H>m -JAusyd£xoyeuoIon]yLy /=\
1'€Ly Zw (IDAV) SN -¥)-¢-(JAuayd(Axofk S O
a9/, =) D'1dH | -Z-Uspul-H1-0IpAYIQ-£°7)-€)-1 691
4 4
raInOM)([AU0qies o n n .
[H+] -[AusydjAypoworonyyiy /=\
I'LSY z7u (IDAV) SIN -p)-¢-(JAusyd(£xo1K S O
ur /97 = () OTdH | -Z-Uepul-H1-0I1pAYId-£2)-€)-1 891
Z e O
H H |
E+] voInony-(jAuoqies O NN /
1°28¢ Z7w (IDAV) SIN -[£-¢-[0zex0s1jAyIou-¢) @\/\ /=\
i 9¢7 = () OTdH | -¢-(IKusyd(Axorypousyd)-¢)-1 s 0 L9T
_N
H H /O
LN BaInONI-(JAU0GIEO o N N
7°96€ z7ut (1IDAV) SIN ~[&-p-10ZeXOSAYIoWIP-G*¢) /__\
i 777 = (4 OTdH | -¢-(1Kusyd(Kxorlypousyd)-¢)- s O 991
eleq |esoadg #

aweN [eslwayn

ainjonng

‘duwin




N N
7=

dl

, O
OMOto oo
Z2 U Z=

d' Q a1l
00 X RCTEIZ0R3/036809

V7
U .
p
M
r Z

DC
O
Z_

E V WO 2004/ 046095

Ull
M
<

MU O

N
M

N |
M O
_0

oo~
Z1

Uo
ENMQ

I Uil
ccl GL OOOM,

+LL / o/ \ LL U >a. 00
[
gg 0 Qo L/ \ Z2 0 z

I ci

PCT/ US2003/ 036809 98 O~ cri

WO-2004Niah5
av~0O x 4 + con
~~ V N
| =
O

Li .

JH+N]
T6Ty 7w (1DAVY) SIN

eoINOyN(JAuoqIes-A
-7-uemjozueq)-¢-(J[Auayd(Axo[£

i 897 = () DTdH | -T-USPU-H[-0IPAYI-€°7)-€)-1 GLT
4o “
JEN] vaInoTy 0 z/=\ 0
UL1y Zu (QDdV) SN | ~(jAuoqaeo-j4-z-uemgozuoq) ®>\ /@\ s O
ww €9°7 = (g1 DIdH | -€-(HAuayd(£xoidyauayg)-¢)-1 ZA
BaINOIL}) ES H H \
] -(JAuoqieo-[A-zZ-urInyozusq) O z/=\z o
1'L1Y z7w (IDdV) SN -¢-(IAusyd(Axoyejfusyy
unw 66°z = (4 OTdH -1-(S)-E)-1 s O €L1
BaINOIY)(JAU0qies H H ‘
JH+HA] -J&-z-ueImgozuaq)-¢-(j4 0 NN o
ULy z7w IDAV) SIN | -9-foxo1p[¢*1][plozusqhAusyg ©|A /_T
un ¢p'g = (M) O TdH “0-1 0 s 0 Al
Z — O
eamoyy([Auoqred 0 n n [ Y
JHAND ~[A-¢-[ozex0sT A1t
1'¥6€ Z7u (1DdV) SN -6)-¢-(1Auoyd(£x0[4 s O
ul 0z = () O1dH | -7-Uspul-H1-01pAYI(d-¢“7)-€)-1 L1
eyeq [esjoadg awey jesfwoy) alnyonigs #

dwin




(=)
(=1
o7
C%
~“Suw
S
>33
LEO
8o
3
oZ c
oo
LHWN
O3
o1
o+ ]
1_u_u_A
=12
Sco T
90N
D 0
*20%2
R =)
© —
N~ —
o
N
o
o2
NOD T
S50
LW_o
ob-
a_=
;L N
Z%Va
TRCES
Z4Nw
022
=0
oz
V O &
N o0
=

QNWC-UQ Op OO0 o zi

uQ N...

"~

H H | N N
J[H+A] BoIoNy-([Auoqres-jA-g o z/__\z N
60y 7w (IDdV) SN | -10Ze1fd-H 1-[Aypotu-¢-[Ay30-1) &
i o'z = () OTdH | -¢-(1Kusyd(£xoihysusyd)-¢)-1 s 0O 081
N
BOINOIY} Z J\V’
JBAN] | ~(1Kuoqreo-(£-9-urpruaAd[p 0 N R Ne?
9%y 7w (IDAV) SIN -g‘1]ojozeikdiAyiomip-/ 7)) @\( /@\ /__\
wwoTg= 00 OIdH | -¢-([Ausyd(Axodyouayd)-¢)-1 s 0 6L1
N
N
@/\ N N /
[l eamony([Kusyd(Axo[dzuaq) o N N x
1'99¢ z7ut (IDAV) SN -£)-¢-(JAuoqres /__\
urw 67z = (W) O'1dH -1&-g-1014d-[Ayjewu-1)-1 s 0 8L1
eanory)([Auoyd H H m\/Az
] -(1Ausyd(£xojkusyd O N N
1°89¢ z/ut (IDAV) SN -¢)-¢-(1Auoqies /=\
i 117 = (91 O'1dH ~[A-g-[ozerAyIeunp-4g)- s O LLT
B2INOIYY(JAU0qIed N H H \
JHAI] ~[A--ueInjozuoq) o N /=\ N 19
1'L1y Z7w (TDAV) SIN -¢-(1Auoyd(Axoypsjhusyq
um 86°z = (1) O'IdH -1-(D)-9)-1 s O 9.1
#

eleq |enoadg

awieN [esiwayo

alnjonng

dwo




\%

r--q
pN b

d OMNONcn p OMMO* O 900

00
z

It
|~ 116 PC ~~ MCTAISN08E36809
= CO z=

0==00=000EH*+4
z

OMMOMCcd Cd 4% o Nn n n ~C n-
Z

00Ol

WO 2004/ 046095 PCT/ US2003/ 036809 100 00
[l
z z ~~(\

=p
"¢l
= Z

r
O~N'd Oo C.,
pO09 Z

I W< Z= Z= Z
411 Z -

wQA4do}/ 040495 N N N N v |1

"(HI ‘)

9021 “(H1 ‘8) 62701 “(HZ ‘W)
17°8-10°8 “(HL ‘W) L9'L-¥E°L
‘(Hp W) L1°L-76°9 ((wdd) @
CG1oad ZHW 00€) WAN H,
JHAA]

1°90% Z/u (IDAV) SN

eomor(jAusyd
-(JAuoyd(Axojfuayd
-£)-¢-(jAuogieo

oUY

>

uw 76°7 = () O 1dH ~[A-z-10zenp[plozusg)-1 S81
romory)(jAusayd H H ST _%Z
JHA] ~([Ausyd(£xojfusyd O N N
1'1LE Z7w (0DAV) S -¢)-¢-(1Auoqres-14 @\ /@\ /__\
ww 90°¢ = (M) DTJH | ~S-10Ze1peri-¢ ¢ T-[AWeIN-1)-1 S ¥81
N\
eoInon(jAuoqies o) __m__ ‘ N
JHn] h-g-jozerdd-z T -[Apeu % /@\ N
1Ty 74 (IOdV) S -¢-1Aye-1)-¢-([Aueyd(Axo1k M
ut 6677 = () O'IdH | -Z-Uspul-Z71-0IpAyI(I-£°7)-€)-1 €31
eaInon(1Auoqies N =
-(1£-9-uprunikd{p o NR /__,_Wv,
ST -§*7]ofozerkdiAyourp %\ /@\ h §
1°8St z7uw (IDAV) S -L°0))-¢-(1Aueyd(£xo14 S 0
e 077 = () O'IdH | -7-Uspul-F[-01pAUI(I-€C)-€)-1 81
romony)(jAuoqieo
JEN -1A-g-JozempiAoTp % /@\
I'vey z7u (1DdV) SN -v*7)-¢-(1Auoyd(£xol&
urui §7°7 = () DIdH | -Z-Uepul-H 1-03pAyI(q-¢“7)-€)-1 181
#

eje( |enoadg

awieN [eolwayn

ainjonug

dwo




O

1o~1

POT/OOTH0E36809

JHN] eoInoryy(jAuoyd @/\O

I
N N x
1'62y 7w (1DdV) SN (£x014zu0q)~¢)-¢-(JAuoqres Q
w17 = () OTdH | -JA-g-Jozeikd-zyy-[Ausyd-1)-1 s O 061

X
H oo
eoxnony([Kusyd o NN =N

(Ax014zu2q)-¢)-¢-(JAuoqreo /@\ /__\
-1A-¢-uprkd-IApoW-7)-1 s © 631

RU-~U-~U-~UCs
ONO o OC Oo0o u -,
Z_ VY

I
JH+N] eaInory([Aueyd E z/__\z/lb
107 Z71 (IDAV) SN -Kxoyuad-g-010nfJ-¢)-¢ I

N Il

v |
/| OL/ \ Z

O0Z= 0 OLLUL O OtLL LL LL LL a En tn tn tn
V WO 2004/ 046095 PCT/ US2003/036809 101 NN 00 ~ NN

OONNON-OOM ~~ 71

O O 0111.

WOR2044/0060095- N ~

ww [8°7 = () OTdH | -(jAuoqies-jA-z-uemgozuag)-1 | N0 881
S
JHHA] eamnoryy(jAusyd /=\ =N
1°0Ty 2w (IDdV) SN (Axo01hzuaq)-¢)-¢-(jAuoqeo
u 06 = (41 D' 1dH -[K-z-10zenp[plozusgy)-1 s O L81
\Z
H H 7 //z
SN eamony (jAusyd o Z/__\Z
1°68¢ z7ut (IDAV) SIN | (Axojfzuaq)-¢)-¢-(jAuoqres-j£
urw /07 = () OTdH | -S-[ozeIper-¢ ¢ [-[AWeN-{)-1 s O 981
#

eleq jenoadg swiep [ealwayn ainjonns

dwo




(=)
(=1
o7
o
2
— w2
,.m.QWOD.
.IOMN_
850&
LBR o
JOd a
c®>z"
o =
NQo5%a
.N 1 o
a2 1 O
LWUNO
(@)
PM-~
\%~D.~.
ToeD_ a
NETE
OOQMM
S__ o
oZ o
OCo__ 2
OZNlD.
WM..
D. ~O
LW <
NO L 1<
NSZ L
N NV
2o
<r.yUM_
1 S C
.IWEO-
U/Lm Za
.. -0+
I3 Ml !
Ndg <O
=

LA
1'66¢€ z7ut (IDAV) SN

eonony(jAuoyd-(jAueyd
-£xojuad-y))-¢-(jAuoqies-14

unr 71°¢ = () DIdH | -z-ueydomp[glozusqiAyieN)-1 S61
o NN
JHAA] eomory(jAuoyd /=\ g
1°S0% Z7w (IDAV) SN -(1Auoyd-£xojhusyd-¢))-¢
ww G/ 7= () OTdH | -(JA-g-Tozeikd-fy1-[Auayd-1)-1 s © ¥61
@/ \Z
N N
H H
JHHA] eomory)(jLuoyd z/__\z X
T'60¥ 7w (1DAV) SN -(jAuoyd-£xoyuad-)-¢ 3 S
un ¢p'g = (@) OIdH | -(4-g-Tozeikd-gy [-[Kuayd-1)-| NN €61
@/ - Z/
roInoIy)([Auoqres-jA H H N
JEHN] | -g-Tozeikd-1-jhueyd-1)-¢-(1K 0 NN
I'¢hy z7t IDAV) SIN |  -9-1oxo1p[¢°‘T][p]ozusaqg[Ausyq ©|A
ur 60° = (M) O'IdH -O-1 0 s O 61
@/ - N
N N
H H
[H+T ganory)([Ausyd O N N X
'Sy z7u (IDAV) SN ~-(IAusyd(£xohusyd-¢))-¢
ww £ 17=C) O1dH | -(14-g-10zR1hd-f71-[Auayd-1)-1 S o 161
#

eleq |enjoadg

awep [eonuayo

ainj}onng

‘dwin




(=)
(=1
o7
o
§ 5T
Z+WQ|
osn =
g°te
OEoZ
N_g°
1oz _
No§ >
I o<z
ZZMEN
I o 1 2
N
Ww zZZ
2/m_,~N
ZMU_N~
~__0W~ |
N
> —E>z
OdN.,.~|N
- 1= prd
— N nZ
— Z 0o X
O(Zl~a
o Z X
O@ o
o= x
ONdoO_ @
N_J1©o=
O ™M X
—_10=2©
- a®MZ s
e O
m_@%Om
w4s o
= Nl
oN 31
~NZ5
(g N —
~OOD|mu|
=

eamory)([Auayd (Axouoyd)-¢)

-¢-(1Auoqren-14-G-[0Zex0sT)- | o} 10T
w —
JE] 0 S ¢ N
I'¢ch 2z (IOdV) SW | eomoryy(jAusyd (Axousyd)-¢) @\ /@\ /=\ N %
umu 96 T = () DTdH | -¢-(jAuoqres-[£-G-|0zexost)-| S O 00T
—N
H H 0/
THH] z/__\z /
z61ez7u (IDdV) SN | eamory(jAusyd (Axojued)-1,) ‘ s 0
ww 077 = (M) OTdH | -¢-(jAuoqreo-1A-g-Tozexosy)-| N0 661
o—N
: H H N\
N N z/ﬂ@
1'81¢ zu (IDAV) SN eomom)(JAusyd (jKyued)-1) \/\/\@\ /__\
uw gez=(P) OIdH |  -£-(jAuoqureo-jA-g-fozexost)-] s O 861
o—N
~H H \
1°0v¢ z7ut IDAV) SIN | eemoryy(jAusyd (Axousyd)-¢) @\ /@\ /__\
ww 96'] = (W) OIdH | -€-(jAuoqies-]&-G-[ozexost)-| s O L61
—N
T s I
+D.H+H>5 o N Z/:\fv
1'75€ z7 (IDdV) SN | eemory(jAueyd (Axo[dzueq)-¢) /@\ /=\
uw 96T = (W) OTIdH | -€-(1Au0qieo-[£-g-[0zexos))-| § O 961
#

eje( [etyoadsg

aweN [eaiwayo

ainjonng

dwio




I
N

DC M
0o
I
I

Vv
c

HHA]
6'99% z/ut IDAV) SIN
ur $6°7 = () O 1dH

eamory)(jAusyd

(Axouayd)-¢)-¢-(jAuoqres
A%-N-ﬁmﬁﬁONﬁoﬂ-oEo.ﬁmumv-H

0T

M
0

C
I

8,
o0

N N
N i

t

N
U)

JHHA]
0'18¢ Zw (IDdV) SIN
uw 167 = () O IdH

rornory(jAusyd
(&xo1hzu2q)-¢)-¢-(jAuoqgieo
-[A~Z-UBINJOZUSq-0MI0Ig-G)-]

0T

v WO
N
cn

MMO 4
Ot+

Oi

~r

a1 0 00 C)

JHHA]
1°€8Y z7u (IDdV) SIN
urw 96°7 = () D' IdH

earnory(jAusyd
(Axouoyd)-¢)-¢c-(1Auoqres-1A-g
-ueinj(jAusyd(jAyoworonyyin)
)1

£0C

t ov pi
< cn~ Z2 z2 z2 z2 Z :E 0 0 U) BRI/U2008036809

zz 0z / \ 0z U O+LL z

U P4 C) x x ax L) a

X dNxdrLxv'dM-~+ s,
N
rz~ g 4-4

.~ C >C .n

>C

2004/ 046095 PCT/ US2003/ 036809 104 00
(N

N Cd

Z -,

JHAN]
1°L6v Z7ut (1IDdV) SN
una €67 = () O'1dH

ramory(jAuayd (Axo1Azueq)
-€)-¢-(1Auoqreo-14-g
-ueinj(jAuayd(jAyoworonyyin)
o)1

Q
T

0T

WQ 2004846095 Z2 cn

ele( Jeljoadg

awlep [eolwiayn

dwin




u ONU

pV 715 15~1 751 0 0 0il$ 0O 00 Z Z ZT Z
| PET/1US2003/036809

a ESN N N N WO 2004/ 046098 PCT/ US2003/ 036809 105 od
da-~Uau

Ovy-
I\
Il
;>1 110

, O s-
I

~

~Nr
I
(D 7~ ON ~3

O

UUV $:Ldw ~ C d N Mi

"~ Uo N,
WEDMB460972 72 72 72 Z 00 O-Zo 0o\

00 ~MNM~d MU NNNNNUVWVII
~U~U~U x a~x a~x x 1 |

J[H+HA]
1'82y 7w (1DdV) SN

earnory)(jAusyd
Kxopad-y)-¢-(JAuoqies

w87 =) O IdH | -I&-g-ueInjozuagq-owoIig-6)-1 | NN 60T
(0]
]
Ny
~0
H H o
J[HHA] vomotnyp([Auoyd N N ™
121y z7w (0DAV) S 1K1uad-1)-¢~(JAuoqres \/\/\@\ /__\
u z0'¢ = () OIdH | -[£-7-ueInyozusq-owoig-G)-| s © 80T
O
T
N #O
O
H H
JH] vonory(jAuoyd O z/__\z N
0'vey 7w (IDdV) SN (Axousyd)-¢)-¢-(jAuoqres
U 7 = () O'1dH ~[A-Z-UeInJoZuaq-0NIN-G)-1 s © L0T
O
Il
Ny
=0
H H ?
JHHA] eoInony}(JAueyd 0 N N ™
'8Py z7ut IDAV) SN (Ax014zu0q)-¢)-¢-(JAuoqes /@\ J_\
wwt 4 g = (41 O'1dH ~[A-Z-ueIny0zusq-onIN-)-1 s © 90T
#

eleq Jenoadg

awiepN [eaiwayo

ainyonng

‘dwio




,C 41. 4.1

UM~~~ Nto NuN~,,0 u —~,

as 4.1 v i

0000
W@ 2004046097 z 0 U)

7=,

CL

17

U U =<0U 0 z=1
11 11 Il o =72
.4+ + a+ ax NNMO

00 WO 2004/ 04609BCT/US2003/036809

0O z= z= 22 72 z= 2z
z z 00 all
PCT/ US2003/ 036809 106 cy 41200 N OO 06 N N dV) cl~"
NOMONL x~INN NNNNNVINII
Uuu~”r Ucam U J -0 +

Ut

H
J[H+HA] BIINOTY) Nao© NN [
006 Zu (IDAV) SW | (1Kuoyd-(£xo-&-z-urpukd)-¢)-¢ _ /=\ ©
ul [77=CI) D1dH | -(JAuoqres-]A-g-uemyozuog)-| A S o v1T
_ H W
BOINOIY) Ny N N
JLHAN L€ z70 (1Dd V) SN (1Auoyd (j4-z-urpukd)-¢)-¢ /=\ °
un /¢ ] = () DTdH |  -(JAuoqreo-[£-z-ueinjozuog)- S O €1
N
7
H H \
JHHN] eamony ([Auoyd(iAye(if | Xy NN o
1°20¥ zw (IDdV) SIN -g-urpuhd)-z)-¢)-¢ J\
urt 1177 = () D' IdH | -(jAuoqreo-14-z-ueinjozusg)-| S 0 AY4
7 N _
X N H H
JHHN] eaInory (JAueyd(jAukyie(j4 N NN \
1°86€ z7t (1IDAV) SN -g-upLhd)-g)-€)-¢ /:\ ©
un y/] = () OIdH | -(1Auoques-[4-z-uemyozuog)-| s © 914
H H \
N N
JH+N] eaINOTY) /:\ J\ﬁo@
U'LLE 7 (IDdV) S (1Ausyd(JAu-1-%0u)-p)-¢ = S ©
ww 1°¢=() D IdH | -(JAuogqieo-[A-z-ueinjozuog)-| Z 01z
eje(q [enjoodg #

awieN jesiweyn

alnonig

‘dwio




Ncr? ~,
"~ 00
O0 0 z=1/ \ \PZBUS20pB/036809

>1 511 0
ZZ 727 z2 0 z z 0 O z/

CT ~, Oz O¢y p ycO- ~;
o /1¥3 Z=

N, -i
"'Pp Mpy p Mcd Ncd cd A

4,1 NN Z -
V' M
- | ZT Z= Z2 72

N~1
wW@axoo4Wia®@N u V NNNNo\ / o

(1)

ElIt 00 00 00 00 00 WO 2004/ 046095

Z\ z z z a.

PCT/ US2003/ 036809 107 fCCcOEN o MOdo0OdHdd N~

N~ N~ NDO O, 41U >xU a+ :

ax a ax

+

P.,+ P, + ~P.

zwO~-MOpO~MO~™ O

tr) Nas t3

ax

roanomy} ([Ausyd
-(AxofAzusq(jAyreuoronyyin)

-£)-¢

-(JAuoqreo-14-g-ueinjozuog)-1 L1T
=
N | o
N H \
JH+A] eomoryy ([Ausyd(JAukya(14 NN N
U'LLEZ7w (TIOAV) SN | -¢-uipuhd)-7)-¢)-¢-(jAuoqieo /=\
ur ¢ T = () DIdH | -TA--90ZeXosIAaWIQ-6 E)-1 S O 91¢
H 2
N n N
A gonory) (JAusyd(jAuk /m\ 3
195¢€ Z/u (I1DdV) SW -1-%9Y)-p)-¢-(1Auoqies p
ur 16°7 = (4) O1dH | -1A-p-210ZexosTAyewi(q-6°¢)-1 ST
#

ejeQq [enoodg

aweN [es1wayn

ainjonng

‘dwio




O

Z2 O Z2' zz

00 WD 2004/ 046095

72 72 22 Z

U)

= N-/
z D 00 O 00 OO

72 z

LL O Oi
z 00O -

(=)
(=1
o7
&
=) I N
- Z N |
E Q
(&)
h.MCZw
=N
[
I
o NS
I~.Oo
T oo
25
C
.z
-O/_
o_.
I o
00O« —
1 O A
! T
~.4hﬂ|/
B2
O N
a -
DA
%~ N
-+ Z
200,
S o8
© [
o™+ .
044..
oc =2
%4~,
S !
2
x
maoz
T
B —+ N
=

Q

NT
S
H- H
[HAN] eamony(jAusyd (Kxousyd) 0o z/:\z x>
1€y 2w (IDAV) SIN | -€)-g-(1Auoqreo-1£-G-jozeikd[o o
i 877 = (4 O IdH | -€°7]ousy- 1-[Ayounp-¢“1)-1 07T
"(He
w) 86°1-29°1 “(HY W) 69°1
~9L 1 “(HZ D 68 ‘(HT ‘W)
9¢ L-T'L ‘((HT W) €57 L-€9°L
‘(HT W) yLL-LL L “(CHT P)
z6°L ‘(HI PP) 96°L ‘(‘HLL S)
846 “(H1 ‘s) 9¢'7T (wdd) @ \ \
(10D “ZHN 00€) AN H,
LN | eomonp(jAuoyd(jA-1-urpiadid) vlzz
1'8vy z7u (IDAV) S -p-(JAgpeworonyyin)-¢)-¢ .i
w7 e = (M) DIdH | -(JAuoqies-[A-z-ueinjozuog)-| d o) o) 61C
| iR
T ©
u@\ S O
ranory)(jAuoydoronyy O
B+ -¢-(Axoygeuu(I4
1Ty z7u IDdV) SN -p-urpuedidiAyiow-1))-1)-¢
urr 1] = () D IdH | -(1Auoqres-j4-z-ueIngozuag)-| - 81T
#

el |e)oods

aliuep Jesnuayn

ainynns

dwin




o ~ 00
Il UT-4-4r C111 C1
E 0 O - r1us2003/036809

WD 2004/ 046095 PCT/ US2003/ 036809 109 06 E c'
v Il HII
w@doo4edpM MO Ma) MN > O0OO

MNmMm-~ d

72 7= z2

z=z=z=U zU OOOOo0O0O0OO0,z,2

=< C/):< -

~r
a3 cd N NN~OOO ooo000O
P

z cd N cat c' ai
/ A\ OO0O0O0O0Z2 za:

4-
En cn

Z=

z2 z= 22 0

v/w
—

N
_—
PP
eamory)(jAusyd-jfjuad-y) Z/=\ N
-¢-(JAuoqreo-i£-¢-jozexosi(j4 S o
~-[0ZRIYIAYIOW-7)-G)-] 34
N7 S
—
—
H H -~ \O
J[HAN] eonoyjAusyd-Axousyd-¢) O N /=\ N N
0Ly 771 (IDIV) SN | -€-(1Auoqieo-]4-¢-jozexosi(1& s O
=0 O1dH ~p-[0ZBIARW-7)-6)-1 (444
zv/m
—
—
H H 0
JH+N] | eemorp(jAuoyd (Axo[dzusq)-¢) 0 z/__\z SN
015t Z7 (IDdV) SN | -€-(1Au0qeo-14-¢-[0ZeXOSI(IA S
un 157 = () O1dH -p-10ZenPAIou-7)-6)-1 S {44
#

eleq |esjoadg

awiepN [esiwayn

alnpnig

dwin




N WO 2004/ 046095

01\ NC CD 0
~CNNNN N~N-~N -~

m1.0 00 E -
PCT/ US2003/ 036809 110 00 00

6-:

U=<1L z2
d. NO6

z= LL OUOL VNNNN W

M o o MDUSM0E036809

Z=

t oo
\ 16000 d

P-4 PLq
LL.

P,
O ~"~ pg
z

d~ d~ dM Np d d

2004/ 046095 PCT/ US2003/ 036809 111 RS oo

72 7Z: 7= U=< 0

OO0~ 0O~

WOREH0R09SF pU+ pU, +

LHAT

S¥e z7u (IDdV) SN “(H1
‘s) zeTl “(H1 ‘s) 18°6 “(HT
P)6SL ‘(HZ ‘P) 1TL “(HI
‘s) $9°9 “(HE ) #8°¢€ ‘(HT
D 19T ‘(" ‘s) teT ‘(HT
W) 69'1-LS°T “(HY W) §E°T
-0€°T ‘(HE D 6870 ((wdd) @

eomory(jAusyd
-1K1uad-y)-¢-(jAuoqaes-jK

(12aD “ZHN 00€) AN H, | -¢-fozerhd-f1-[Aypounq-s1)-1 LTT
N—N
H /
JHAA eoInory(jKusyd o N JA\\/V/
1°L9¢€ z7u (IDAV) SN (£xouoyd)-¢)-¢-(jAuoqres-14 @\ /@\ /__\
ur g6z = () OTdH | -¢-[ozeIfd-f [-[Ayjeunq-6T)-1 O o144
/
N—N
N /
THAN] eanoryy(jKusyd @/\O N /:\F\VI
1'18€ z7 (IDdV) SN | (Ax0]4zuaq)-¢)-¢-(jAuoqres-14 /@\ /__\
ur ¢¢'z = () O1dH | -¢-1ozeikd-g1-[Aypemi-6°1)-1 0 $TT
LE+A] V/
1€y 271 (IDdV) SN (HT N S
) 88°11 “(HI ‘5) 99°6 “(HI _
‘8) 6L°L “(HT P) ¥S'L “(HIT
) S1°L “(HT P) £€6'9 “(HT =
‘P) L6°€ “(HT ‘W) TS T-LL'] H - P
‘(HE 8) 6S'T “(HY “wr) /%' 1 voImory([Ausyd-Axojuad-§) /=\ N
-8€'T ‘(HE D ¥60 :(wdd) @ | -¢-(jAuoqres-4-¢-Jozexosi(I4 \@\ o
(1DaD ZH 00£) WAN H, PrI0ZePIAPRU-)-6)-1 | N0 VT
#

eleq [ed}oodg

swiepN [ea1wayo

ainjonag

dwo




2
2
-°%
280
x z
€
Q l W.nON
CpON
—_o Oz
|wm0N
T 0O _-_0o
IEOOO
I~O o
H~MBO
IOZO
2-=8 1 g
w ON o
— ©
oNO M
MlMZ o
' T0TZ8
> . o
Cmﬁwow
SWﬂLﬂﬂ
pd dSZD.
- ONOwW
! o
Oy UNO
N - Y (o]
-2 O«
Zcd 1o
! *N <
2 Oo
OWZS:O
OO&NNN
=

JHHAD gomoryy([Auayd-(Axojfzuaq)
0°Sgy 7w (IDAV) SN -¢)-¢-(1Auoqieo-[A-z-ueiny i
w147 = () OIdH | -Apew-G-1AY1owWoIonJLL] -7)-1 AX4
Ny —N
Z —
H H \
AN eomory)(jAusyd-jAiued z/__\ S
T L8Y 7wt (IDAV) SN ~¥)-¢-(1Auoqres-jA-¢-jozeikd . ol
ww £¢°¢ = (1) O IdH -H1-1A0G-7427-¢-TAUIOIN-T)-T 1€
NN
Z\.\
H H \
Haseiil gomory(jAusyd (Axouoyd) O N /=\ N S
1°60¥ Z7u (1DAV) SN -¢)-¢-(1Auoqred-[£-¢-jozeikd A
ww 297 =) O1dH -H1-1KmQ-1.427-¢-IAURIN-T)-1 O 0€T
N =N
H H A\
A eoInom([Aueyd (Axo[Azusq) o N N S
Tty 7w (1DAV) SN -€)-¢-(1Auoqres-K-¢-fozeikd /@\ /__\
urw 69'7 = () O'1dH ~H1-1A1MQq-2497-¢-TAPRIN-1)- 1 s © 67T
/
N—N
H H |
[HA] gaInom(jAusyd N /_ﬂ N /:\Q/
1'19¢ z/% (1DdV) SW -Kx0yuad-y)-¢-(jAuoqreo-jA s 0
U 97 = (@) OTdH | -€-10zeakd--Agoui-s -1 | N"""0 87T
ele( |el}oadg auleN [esjway) ainonig #

dwin




(=)
(=1
o7
%
+
mwm _:w
5238053
wn
%me KEl
O. CZV —©
~ I (o]
a\a;m:~%
s ? 5”3
—_ = :'<v o
™ o
IIO%N:I&
—0ouocSo3
UO (&} ~
4 - ~O
— Z o U
—__ . "ococon
.IympCO5
—-30Z ¥ o8
VCGN I ©
’ WZOM
~|u_. ZOM
dJWHGBOW
s ~
e o R =
m%~N N m
o) 0 ..o
MlWWOa pd
M-“u N Z
$Mm_HN
ZZS$>04NZ
o.30> _=Z
2_m1 aN
A c&aAd

MMM!CNN

JH+AT gamony)([Ausyd z/Jﬁ\
7'S8¢ z7w (IDdV) SIN (Axoyued)-f)-¢-(jAuoqies-|£ :
ww 667 =) OTdH | -S-[ozepexo[gz'T][oJozog)-1 | N0 8¢T
— Z/
H H \O
HA] eanotyy(jAuoyd N N =\
1'69¢ z/u (IDdV) SN (tKQyuad)-p)-¢-(1Auogreo-1K
w877 = (g1 O IdH | -S-1ozempexo[¢ g T][o]ozuag)-1 s 0 LET
N
—
H H wo
[H+AT] eaanoryy(jAuetd = z/__\z =N
1°16€ Z7w (1DdV) SIN (£xousyd)-¢)-¢-(jAuoqres-14
ur 87 = (M1) OIdH | -S-jozetpexo[ ¢z 1][2]ozuag)-1 s O 9¢T
\Z/
H H \O
W] eanory(jAuayd o N__-N =N
'S0y z7ut (IDAV) SIN | (Ax0[4zusq)-¢)-¢-(JAuoqieo-14 /=\
un /77 =) OIdH | -S-1ozerpexo[¢ zi1][2]ozuag)-1 S O SeT
E| 4
r Q
H H \
JTHHA] eainoryy(jAusyd-jAyusd z/__\z/WV/
1'66€ Z7w (IDdV) SIN ~y)-¢-(JAuoqies-jA-z-ueiny
ww 96°7 = (M) D'1dH | -1Ayew-g-[Ayeworonyi] -7)-1 s 0 vET
4 4
4 0
H H
S eonoryy(jAuoyd-(£xouoyd) © N Z/UNN‘/
1°12h z7u (IDAV) SN -£)-¢-(JAuoqies-1A-z-ueiny @\ /Q J_\
wWw g7 = () DTdH | -IApew-g-[AgIouoIonJii] -z)- s O €T
eleq Jelyoadg awiepN [eo1wiayn ainjonng #

dwin




U

N
N Cf PCEHUS263/036809

~U~Z2=2= 010 00 z00 z-0 Q

V z

51440 OObto0O0O 0 Z
N cd

I
~O N ~'

~u |

1
El |

[ \Z 1L O [/ =
I~ 10 N

LL.

JHAND
T'89¢ z/ut (IDAVY) SN
unw 117 = () O'1dH

eoInory)(jAusyd
~(Ax01Azuaq)-¢)-¢-(jAuoqres
-[&-H-10ZeXOSTIAOIN-£)- T

(444

JHAN]
7'96€ Z7u (IDAV) SIN
urw 76'7 = () O 1dH

eaInorgqy([Auayd-(1£1uad)-1)
-¢-(1Kuoqreo-jA-9-uprariidip
-g‘1]ojozerdiAyroun-,7)-1

1vC

"(HT1 ‘s) 9¢°21 “(HI )

L0°6 “(HT ) 09°8 “(H6 w)
0S°L-L6'9 ‘(HI ‘5) 29'9 “(Hg
‘$)60°¢ “(HE ‘s) 65T :(wdd) @
C1OD “ZHIN 00€) AN H,
[H+]

81y Z7u (1IDAV) S

urw 60'z = (4 O'1dH

eamomy)(jAusyd-(Axousyd)-¢)
-¢-([Auoqreo-[A-9-urprukd[v
~§‘1]ojozerddiAmoung-/ 7)1

0yC

[H+]
ey zu (1DdV) SN
uw 40z = () O'1dH

eomnory([Ausyd-(Axo[Azuaq)-¢)
-¢-(1AuoqIeo-jA-g-uiprupiAdiy
-*T]orozerkdiAypoui(-/ 7)-1

6€C

eleq |enoads

awieN [eo1ways

ainoniys

duin




(=)
(=1
o7
o
2
mlmz
o " fo
mo.m__
o
AL N
-
S my
lHDx
>
o o>
S A
©  +
28 M
-0
nZ —
© o
QI
(90)] = al
Uu-~m
W~
\
azs>0
nolO~N
3 _
M.oNa -
o. XZ,O
3. x
%-~ o N
. - _0O
N +UO
m- wN, I
N%MA
NEWMO
zZ 2>
@m N
cO0OagON
=

]
1°0¢y z7u IDAV) SIN
urr /1€ = (34 O 1dH

eamnomy(jAusyd-(Axouoyd)-¢)
-¢~(jAu0qIes-[K-p-j0zery-¢z 1

~H Z-1Auoyd-z-1[AqRIN-6)-1 LT
N—N
H H \ N
AHA] | eemomyy(jAusyd-(Axo1dzuaq)-¢) O Z/=\2 Y
Tyry 7w (IDdV) SN | -€-(JAuoqreo-[A-p-[ozetn-¢z°| . !
ur 1°¢ = (1) O 1dH ~H - 1Kuayd-Z-1Ay19IN-6)-1 oz
O
g H N
[ eanonyy(jLusyd z/ﬁz /
1'87¢ 274 (IDAV) SN ~(&xoyuod)-p)-¢-(1huogeo NN :
ww /67 = () O'1dH -J&-p-10ZeXOSTAYIRIN-€)-1 0 O SHe
O
Hoo N
JH+I] eonory)(jAueyd /:\Z Y
1zeg z7wm 0DIV) SN -(1f3uad)~)-¢-(1Auoqreo
unu 96°7 = () O'1dH -JA-$-10ZeXOSTAYIIN -€)- S 0 a4
O
oW N
JH+A] eamonp(jAusyd © N N /
IS¢ z7ut (1IDAV) SN ~(Axouayd)-¢)-¢-(jAuoqtes /@\ /=\
ww 017 = (4 D 1dH ~[A--10ZeXOSIAISIN-€)-1 S o €T
ele(q Jesjoadsg aweN [eaiway) ainypnig #

‘duwin




(=)
(=1
o7
o
3
og ™
ZN
HMZ
-§x
N
1 '
Z 2
o)
S,
©oZ o ()
< o
OLVZMfo
JIS_Zuo
o_o <
2NCmO
o lmi
mtOm -
NNN@MM
o
zZ )
0 < ©
—_— _ V _ -
~HZ 1124
Lo 9 _ o
o= Zo
0 Il 0
ZO© ! NWo
%M__ %
_/ ZQ/
om ™
oo N o
O&ZNOO
B3 5§
UmO@U
cE20 B
S62°_5
|D.Mk@/D.
=

[H+N]
I'S¥€ z7ut 0IDAV) SIN

eanonyp(jAuoyd
~(1h1ud)-f,)-¢-(jAuoques-14

U €67 = () O1dH | -$-10zRIAd- T-Aysourq-¢°1)-1 0 st
H H /z\ﬂ
L[N eornory)([Auoyd o N N S
1'L9€ Z7# (IDdV) SIN | -(Axousyd)-¢)-¢-(jAuoqres-1£ /__\
uw 80'g = (W) OIdH | -S-Tozeikd-p1-[Ayiounq-¢1)-1 s O 152
H /z\zx
H
JHAN] eornory([Ausyd ) N N S
T8¢ 7 (IDAV) SN | ~(£%0[4zu0q)-¢)-¢-(jAuoqreo-14 J_\
ur 80'z = (W) OTdH | -§-[0zerkd-gy-[Ayreung-¢1)-1 s O 0ST
)
roInory(jAuoyd H H $
J[HHAN] ~(&xousyd)-¢)-¢-(jAuoqreo o N N
0°€Sy Z7u (IDAV) SN | -14-g-usydorg[glozuaqiew /__\
un £0°¢ = (W) O1dH ~£-0I01YD-5)-T § 0 6ve
D
eomony(jAueyd H H S
[HAIN] -(Ax0[Azuaq)-¢)-¢-([Auoqred 0o N N
0'L9Y Z7u (IDAV) SN | -1A-z-usydorp[g]ozuaqAyeur /__\
u 80°¢ = () O'IdH ~€-010[4)-6)-] s 0 8¥T
eje( |esjoadg #

awieN [esiwsy o

alnjonng

‘dwn




(=)
(=1
o7
%
~O
MMMCOO
N
o) o
47880
N
MmZ @0
+— .Cadz
=z o
_.~rNM dZ
NmCO
1 O
! - O
~_._.~NCO
o
o= Z0C %
WN_NUZ%
s 'soNS
AN —
D.MMM~Z4
1 O o
AVM N O
B 1 — NN
IR TT N
cZ - Zm
! S
vt%+m<Nﬂ
_= _M__Nl
S_czZz 5=z
= - o
_~X_YxN%
~.DNNCWV%
SsSzz S o
© n Vv ~
.WON_ 1 %
O%_M._,wwm
rgmm l )
eru~___~/_U
= m, p) W
- (9p] l
Ud@~ZLZP
=

S
JH+N] eomony([Auoyd n n/:\ﬁ z\ / \
1'89% z7ut (IDAV) SN ~(Axoyuad)-p)-¢-(1Auoqres \@\ T —N
w917 = () OTdH | -K&-p10Zemp(iA-c-wpuhd)o)-1 | S0 s 0 LST
S
JHA] ooy (JAueyd n n Jﬂﬁ 2\ / \
1°2SYy z7w (IDAV) SN ~(143uad)-p)-¢-(jAuoqIes \/\/\@\ /__\ =N
wut ¢z =) O 1dH | -HA-p-lozemp(iA-¢-upubd)-7)-1 s 0O 95T
S
JH+] eoInoryy(jAusyd o n H/:\ﬁ z\ / /
1'eey z7ut (IDAV) SN ~(&xorfusyd)-¢)-¢-(1Auoqes @\ /@\ /__\ =N
u y6'T = () OTdH | -1A-p-10zemp(IA-¢-upukd)~g)-1 s 0 $ST
"(HT ‘s) 21°S ‘(”H1 ‘PPP)
76'9 ‘(|1 W) ¢7'L-9T'L ‘(HL
) 7o' LvSTL T D L9L
‘(HT W) 8¢'8-1+'8 “(HT ‘PP)
8L'8 “(H1 ‘PP) TT'6 ‘(HI °S)
y2'01 ‘(|1 ‘8) 15°¢1 (wdd) @ <
{((1DAD “ZHIN 00€) WAN H, bow 7\
[HANT Lk eaInorp(jAuayd 0 N__N N4
z7ut (IDAV) SN ~(£x01kzuaq)-¢)-¢-(jAu0qreo /@\ /__\ =N
unl 6] = () OTdH | -I&-p-10zemp(JA-¢-urpukd)-z)-1 s O ST
Ny—N
H H N A\
J[HHN] eaInom(jAusyd zJﬂz ~
C19ezu QDdV) SIN | ~(Axopad)-p)-¢-(jAuogreo-1& S o
unt €¢°7 = () OIdH | -S-jozerkd-g1-[Ayewtq-c1)-1 | NN €5z
#

eleq [enoadg

awieN [e21way9

ainjonns

dwio




r+ N

My~ MU MCI/NB1003/036809

I
V(~OmMODUMDCUM" ~'~ ~0O

1 ZZ a~X
~r
=U-~uz_
o CL 00

I Il
.L .a ti
"C,t.
tz Z u.
WO 2004/ 046095 PCT/ US2003/ 036809 118

of p MO E et

N VNI i

ls,

N(~y~NPO OZ=272=272=Z2
=< Z=/ [/ LLLL OO

~Pp NONNNM NN v II
n

00 M
a~x

"(HT W) 98°1-66'1

"(HT ‘W) €7°Z-1€°T (HT

D 66°¢ ‘(HI ‘W) 00°'S-40°S
(|1 W) LO°G-PT°S “(HI

w) $8°6-L6°S “(HI V) 0%'L
‘M1 D LSLHILPILL
‘("1 P) L8°L “(HZS) 00'8
‘(H1 *8) ¥T°'8 “(H1 5)89°T1
‘(HY ‘s) 91721 :(wdd) ¢ :(%p
-~OSINA ZHW 00€) INN H,

\@E \o

JHAN] ooy (jAusyd(AxojAue
6'8€S Z7u (IDAV) SN -p-Juad)-f-0wWoIqIP-6°¢)-¢
w 06°¢ = () OIdH | -(1Auoqreo-jA-z-uringozuag)-1 09T
O
romonyJAusyd-Lxojuad HU\ /=\ /:\AL/MM_
-p-o1onfJ-¢)-¢-(JAuoqieo
~-1A-Z-uRINJOZUSq-AXOYION~H)- | 6ST
GHW) cev z7u 0DAV)
S "wdd(H¢ ‘s) L6°¢ “(HT
s) ¢1°¢ “(He “w) 91°L “(H1)
S¥'L “(H6 W) Th'L “(H1
‘) 1€°8 “(HI S) LS'T1 “(HI H H 0
s) 6¢¢1 (wdd) ¢ (OSINA Z/__\Z S
-%P ZHIN 00€) WAINH, \@\ s o
Wi el ea1nonp(jAusyd 0 o
1'e€ey Z7u IDdV) SN -(Ax01kzu0q)-f)-¢-(JAuoqIes @\/ ~
urt 997 = () OIdH | -[A-Z-UeIngozuoq-AXOqRIN-)-1 86T
#

eje( [esjoadg

aweN [eaiwayo

ainyonng

dwo




(=)
(=1
o7
) (@)
S"S>v
WO ] )
I T
MUMC__LN
NUMvnuN
| VC zZ
ddAMxXN
prd . O
I -
MtVN<O
1 - " Z2n10o
_ ___OOn,lv_
A 9 Wwd
_ _
Y N
2 MUZ .0%
STaZud."®
SN ©
W< = Il 9o
©— _M_GU-W
o~ 5., MO
1 >0 F—a
~,2L.0hUo
o
Sz Z__m/
oO N d
%N O_c_ o
ONU 2_525
ONUMZZZ%
22D O N N ©
- _ D <
pd .OnNO
ST IN Z
"1 g O NY
-0 X% N o
@) MNVZZN
NM%3~ ~nZ
o O
Q~®C(\sz
=

JH+HA]
T6LY Z7u (IDAV) SN
uw 07 ¢ = () O'1dH

eaInonp(JAuoyd(AxojAzuaq)
-£)-¢-(JAuoqreo

~[A-Z-upInyozusq-[Ausyd-c)-1 €9z
"(HZ ) 60°S “(HI ‘PP) 16'9
‘(18 W) 61°L-L¥"L “(HTD)
19°L ‘(11 S) ¥9°L ‘(‘HI ‘Pp) .
6L 'L “(HI 'P) 60'8 ‘(HI 'S) o
8€°6 “(HI ‘s) g7zl (wdd) @
10aD ZHN 00€) WAN H, @Izz
L eamory(jAusyd(Axo[Azuaq) V\.lzr Y i
0625 z/w (IDdV) SN ~¢)-¢-(1Auoqres S
u ¢0°'¢ = (4 D TdH ~[A~Z-URINJOZUIG-0OPO[-G)-] o) o) 29T
7/ N\
=
NH
SN vomonp(jAusyd WIZI J
1°88¢€ z/t (1DAV) SN (Apew(j4-¢-urpukd))-¢)-¢ S
wuwr GO = () OIdH |  -(1Auoqres-jA-z-ueimgozuog)-| o) o) 19¢
#

vIRQ [BA109dS

owiepN Jesiwayd

ainjonng

dwg




N ZU(IDUU
Z-72 Z2-72 Z-12

Er-+ N

.-~ ENN vy.acC
~+U a' U NN, - POI/USB03/a36809

00o0zz o
004/ 046095

rn
0 O (nz2 z2 z2 U-=<

lp OO M-+ M NN\

U.
Il
0
(
2

O Q25~ to N~
15

:U)-

N WO

C E

M
z

ENEN
QMMQ
I o Il
N
0

o~
4
z=
N
12

m|~p__N
(&) —_ — N

O EO
. INoO 0

=%x-0 .U.ZC6
Qmu S Q
o |l 3

A\\)
o .& 3
nxm-GO$
\le /AZU
OOWVN =

UMGMNU N O
=

JHHN]
0 L1¥ z7t 0DAV) SIN

eomory(jAusyd
-(Axoyuad)-t)-¢-(jAuoqreo

90'¢ = (W) OTdH | -[A-g-usydonpoIomaIQ-¢ 7)-1 99T
o)
H H _
TH+ eomory(jAuoyd(jAiuad) z/__\z
198¢ zw (1DdV) S ~¥)-¢-(JAuoqres 3
uw 967 = (1) D'1dH -1A-z-uipuhd-Axodo1d-¢)-1 59¢
‘(HZ ) 01°S “(HI P)
16'9 ‘(H6 ‘W) 17°L-8¥°L “(H1
‘D ey L (M P)89L ‘(HT
‘s)6L°L ‘(‘HI PP) 61°8 “(HI
P)LES ‘(HT P) TL'S “(HI ‘s)
vr6 ‘(|1 S) €1 ((wdd) @ 0
(10D “ZHI 00€) WAN H, @\
NH
[+l eomory(JAusyd(AxojAzunq) V‘z:
i + / N
708y Z7w (IDAV) SN -¢)-¢-(JAuoqred-[K g
ww e/ =0 DTdH | -g-ueImjozuaq(JApLAd-7)-6)-1 o) ¥9T
ejeq _N._wownw QW jediway)n a1nonuigs #

dwio




(=)

(=1

o7

2 o
“nE_ Zm

S 4 o
- O0g .  o_o
— 7)) N Z
+WH=S o !

= _ Z
\+MMLON~
To2 o~ o

OdSON_
= Tl Nm

+V4_ FVE
Z . Z~c o
Nn.rNOcm-m

o pd N
zZ l ..

+ ~rVBZmM__
MA.,NOM o -
- >Z _ZNN

@ N 2
~.U.Hﬂi__\%

S . LIZlOO
— mO Vv O
— <t O 1l N —
o = e}

- N! .-l NO

) w— o

.UOM_Z\Q
o -

= N-=-D
~M.,~MZZ/
s%=-2=NEG

D — N QO
= o0 s8N w
2999 18
MIM--H.%
O— %327 o

—_ & AN —
6|m_~z <
o @1 - _1%
=" xZ2= NN

=

~cnt M NN N

Opp M

eanoy)(jAuayd
-(Ax0[4zu0q)-1)-¢-(JAuoqieo-1£
-z-uoydory-(orpAyIoIND-6)-1

69¢

eornory(jAuotd-(AxojAzuoq)-y)
-¢-(1Auoqres-1£-z-uoydony)jAuia
~p-(onpiAmeuy)-G-IApeN-€)-1

@\/o

/

89¢C

S+
0'Sey z7u (IDAV) SIN
ww O¢ ¢ = () O 1dH

eamory)(jAusyd-(Axoyuad)-y)
-¢-(jAuoqreo-14-z-usydonyjAura
~p-(OTAUD)-G-TANOIN-€)-1

NG NG N

S
S
hd
S O
S
T
S O
O

N\
S

/

L9T

ejeq |enoadg

swiepN |esiwayn

ainjonng

~dwio




(=)
(=1
o7
o
2 —_
_@wS_
X 0 o
l w5 00O
@ oo+
WANm M~
ToENS
TAano Lz
v~AO4220N
NDIQo
< ~ZmﬁM
mNNONOC
._&~IQ<NO
+"|_~__NN\
c_.zB=z..©
OUm 1
w_.u- Nz
c Sc__S
= CCM
502,573
+No__0ﬂ
© MWUlE,
< .= __U9V
N ~—
— L o zZ
|~m_m_2%m
|D.% Z%NW
IO __ZW _“
—_ - N
_ Oo =,
NM__ <
— N — fy—
—_— (9]
W~OUXW
|NM0...~ ~WX\
- AN T
SogNOaZz
=

/w
S
H o H A
Ll eomory)(jAusyd zJa\z =~
0'10¥ z7: IOdV) SW | -(Axouoyd)-y)-¢-(JAuoqreo-14 o
w67 =() OIdH |  -¢-uoydorp-(orpAmaIN)-6)-1 o) €LT
/w
S
Qo /
JHHND | eemoryp(jAuoyd-(£xousyd)-1) /=\
0°'Tvy 77 (IDdV) S | -€-(1Auoqreo-[4-g-ueydoryyAuta S
ww 86°C = () O IdH | -p-(ompAmpeun)-g-IAyien-¢)-1 0 TLT
18]
"
H S
RiSEN! eornoryy(jAuoyd z/mﬂ
0 ey z7u (IDAV) SN ~(&xouvoyd)-y)-¢-(jAuoqreo o 1o
ww g7 =01 OIdH |  -1A-¢-usydonpoioyorq-s 7)1 0 1LT
Z ~
Z N
H
N ﬂ =~ \
Q Yoy
AW | eemorgi(Ausyd-(£xo[£zusqg)-1) o S
1'cey Z7w (0DAV) SN | ~€-(JAuoqres-[A-z-urpruidd{p
w7 =) OTdH | -S‘T]ofozerfdiAyeun(T-/ S)-1 0LT
#

eje(q (ei1oadg

awieN [ed1wayo

ainjnyg

"dw |




M N
N-1N

Z= ZRCT/ES200%/036809
O/ z cn z\ z

~NXi
V NN NNN W 2004/ 046095

A
a a

M /-, dti
ba+a+a+

N d- cl
L) L)

r/\

I r

N 00 r

WO-CHOMBH AT

4.1 UNN N fl
Z2 O zz

oJ
S't,

N O z2
28~ o Oo

Q

rc—

V) Z= zz zl:

7=

z /| 272/ z
PCT/ US2003/ 036809 123 Q MN "™ ~ ~ E 00 N McN

cn z~ ¢cn

U)

LSV ‘(HT W) 289 “(HT ‘W)
v0°L “(HT ‘W) §1°L “(H1 W)
8T'L ‘(Hy W) ov'L “(HY

‘w) 16°L (A1 9) T6' 11 ‘(HI
) 10°z1 «(wdd) @ (OSINA
-9p ZHIN 00€) JAINH,

JHAIN] ramnoty([AusydAxousyd z
0'Z¢y 7w (IDdV) S -€)-¢-(1K1908(J4 H
uw 60z = () O'IdH ~Z-UI[OPUIOSIOXOI(J-¢ T )-7)-1 o) 9.7
o)
NH
vlz_l_
g J
eoInory)(jAuoyd 5
JHHAD Tigy | -(Exojkzueq)-¢)-¢-(jAuogies ©
un 9677 = (41 D' IdH -JA-Z-ueinjozusq-oIonyi-,)-1 SLT
‘(HE D v6°0 ‘(HY W)
8¢ T-L¥'T “(HT W) 18T “(HT
‘D 86°¢ ‘(HZ ‘P) ¥6'9 ‘(HE
‘w) 97" L-2¢ L ‘(HE ‘W) 05°L
-86°L ‘(HT ‘P) 9L°L “(HI °s)
9%'6 “(HI ‘s) 60°C1 :(wdd) @ o\@lzz
((10aD ZHIN 00€) JNN H, Vlzx
A eamort(jKuoyd S \o
107 Z7w (IDdV) S ~(Axoyuad)-)-¢-(jAuoqres o
uw p6 g = () O IdH | -1A-7-ueinjozusq-oxonfy-/)-| VLT
e)eQq |enoadg auwieN [ealwdyn ainanng #

‘dwo




2
2
>§
~Nm
2
='§
>IN
=/
Z
Num
o
MOO
N
R 1
o
| OO
.JMC
So3
oL .
01
~5 0
(&)
=z° 4
=1
prd
KvN
pd
xNN
=g
.._%
'S
g
8%
=

LL m\
O/ 0o o 00V

oo -UM
p Od

U R+ MN O O u-
@)
npur

<zs 0 z

U

m zz cn Z Uy=< zZ (/)

N 06 00 t.

O0O0O
p U ~i

r

N N N WO 2004/ 046095 PCT/ US2003/ 036809 124

MOr
rn Rf

eoInoiy)(jAuoyd
-[Agrew(oureifusyd)-¢)-¢
-(JAuoqreo-14-z-ueimjozuog)-]

E

6LC

(HW)

L1y zw (IOdV) SN wdd
(Hy ) LSy “(H8 ‘W) LE7L
‘(H1 2HY'8=I ‘P) 8S°L “(HI
ZH1'8=1P) T9"L ‘(HI ‘s)
69'L “(HI ZHy'S=[‘P) SL'L
‘(|1 ZHL L= ‘P) 98°L “(HI
) €2°8 “(HI S) 6% 11 ‘(HT
s) 0721 (wdd) @ (OSINa
P ZHIN 00€) YAINH,

eanory)(jAuoyd
-Apeur(Axohzueq)-¢)-¢
~(JAuoqieo-14-z-ueInjozuag)-|

8LC

eomony)(JAusydAxojfzuaq
-£)-¢-(1K1208(14
-Z-UIJOPUIOSIOXOL(T-€°1)-7)-T

O,
S O
N N
H H
O

LLT

‘wdd (Hg “s)

eleq |esjoadg

swepN [esjwayo

ainjoning

‘dwiop




X

~?2 11 N a+ AU + 00 ~ N pU+
CLNMNeN, N O-ONOO
Z OPCTEHUS20a3/036809
© Ci Ned\ v II

pp N 0000 ol l

o
o

I
0]
oy d) zyOzy zZ

0 U

N () NN N W 2004/ 046095 PCT/ US2003/ 036809

125 Qal mO~ ~ ~o

a~Xx a+ O ~~ ~r>> N N
o Nd bNO I

-4\ 00 "'~} Mv Il
WO 2004046093 \

CL E'

A
H H
JHAN] z/__\z
7'89¢ 7wt (IDAV) S | eomomyy(jAusyd-(Axojhiuad)-y) g 4
un 6€°7 = () D1dH | -¢-(GAuoqreo-[Ausydoue)-H)-1 | "0 €8T
¢ Y N
H H
J[HAA] @/\o N sz\
0'88¢ Z/u (IDAV) SIN | eemoryp(jAueyd-(Axojfzusq)~¢) /@\ /__\
wwt $1°7 = () O1dH | -¢-(jAuoqies-[Ausydoued)-y)-1 s O 1414
O
L P
JTHAA] o J_\ 0
I'L1y 7w (JOdV) SN | syeozusq(opromorng(jAuoqies
uw 9¢°'7 = (Y1) O 1dH | -(1A-z-urinjozuaq))-¢)-¢ [Ausyq s 0O 18¢
4 .
BIINOIT) J_\ ©
LJHHND | (jAueydorongy-¢-(ourueyiow N S o)
I'vEy z7ut (IDAV) SN -N-IAZusq-N)-p)-¢ @\/ _
ww 797 =) O1dH | -(jAuoqres-[A-z-ueinjozuog)-| 08¢C
el JRJ}00dg #

awepN jesiwsyn

2Inpnns

~duwin




r+ UN -

(=)
(=1
o7
o
& 2.3
en N
o0
Nm26
x .mkoo
a/OO
mdaow
. m
< <
l S ..0
||~uZ n_N__U
M ~~
@) __U
% JNQO
TS 0
) So
120,83
OO.~ __Mﬂu
%OT@M
oz - O
— ONnO
%X NN
o -
FORDE
12 IND
c Z +
_8582%%
AX ON~
< T zZ2
X O _ —
r+a - N
manwo,.)v
u+% =
! m o0
— + <
=N
Z X ©
w,m N
=Dy —
=

JH+A]
I'11v 274 (IDAV) SN
un €0°¢ = () O1dH

ramoryy(JAuoyd
~J&yuad-p)-¢-(jAuogqeo
-[AuoydAxoy)otoIONn JIL ] -)-1

88C

J[H+A]
T6LE Zw (IDAV) SN
w $1°¢ = () O 1dH

ramoryy(jLuayd-Aiuad-y)-¢
-(JAuoqies-1A-z-urexournd)-1

L8T

A
1°S6€ Z7ut (IDAV) SN
ur /8°7 = (41 O 1dH

eoInorgy([Ausyd-Axoyad-y)-¢
(1A uoqreo-TA-g-uiexoumnQ))-|

98¢

B+l
1'10% 74 (0DAV) SN
uw 67 = (4 O'1dH

rororyy([Ausyd-Axousyd-¢)-¢
-(JAuoqieo-[A-z-urexoumn))-1

$8T

(Hy W) €6°9-L1°L “(HYy W)
vEL-0v L “(HT ‘8) 9L “(HT
‘P) ¥8°L “(HZ ‘P) 00°8 “(HI °5)
€1°6 “(H1 ‘s) 8¢¢1 :(wdd) @
((1DAD “ZHN 00€) AN H,
HHA

I'vLE Z7u (IDAV) SN

i G717 = (W) O IdH

eamoryp(JAuard-£xousyd-¢)
-¢-(1fuoqreo-jAuaydourd )-4)-1

¥8C

ejeQq jeioads

awiepN |eonusyn

ainjonayg

‘dwin




N'L" uNvec u O\ ~
=< CZr CO sa. 00 NN N W
In M~~ii rte.
U 4,
Lr~ 'Qz

0 & Q~!~ Qom ~~~ ~~~

Zr OO0 U

) Uuuu4 + W Gl+ Up +
~i~~0~~"QNcaNOV ~~ +~ '~
"IN~ as

Zr zr Zr
Ull
~N . fl

MMCddrycddry NV'T
I
N s~

V ~~cV O i

[
Zr
wWQO40948095 PCT/ US2003/ 036809 127 a 00 N N PCTNUBR00%/036809

4 E
H H 4
LJ[HA] eornom([Auoyd N N
1°$6€ z7u (IDAV) S -[Kyuad-y)-¢~(jAuoqres \/\/\@\ /__\
umw /67 = () O'1dH -[Auoyd[Ay)ouroIonJIL] -)- 1 s 0 167
4 d
R N -
LHANI vomory)(jAusyd /__\
I'11Y z7u (I0dV) SN -Axoyued-y)-¢-(jAuoqreo X
ww g/ 7=0) O1dH | -Hweydifeworonul-p)-1 | N0 06
(HE
D v60 |y W) ¢b'1 ‘(M
‘w) 081 ‘(HT P 86'¢ ‘(HT
‘w) 669 ‘(He ‘w) 8¢ “(HT
‘w) 6677 ‘(He W) 96°L ‘(HI o
¢ o ¢ ot - NN
$) 10'6 “(H1 °5) 7C1 “(mdd) @\z:
¢ (FI0aD ZIN 00€) JNNH, sz
Mizesal eonory(jAueyd s I v!o |
'Ly z7w (IDdV) S -Kx0ju0d-1)- ¢-(jAuoqreo o X
ww 737 = () OTdH | -1AueydAxomatoIon iy -)-1 49| 68¢
#

eleq [enoedg

awiepN |eaiway)

ainjonns

dwin




(=)
(=1
o7
o
2 _S1+g
jx fands
VmM < Q
-
aObC~_
HOMNHN
— 0O
OlVon~
O
°» 18a
NO O
0 ~Z
NO+ O0d
%~ o 1
—_——r_—zz
o
238—T08
NG B8-S
2UdHG|NN
ZWN~t_
o dVQN
N
7_5@“\/ Z
o0 Tx
.0 owc_O
N © 1 Z .
<o -0D
A_U__ON|_XN
S > '~z
2%~ ~dN
22WVMMW
__m9C)OO
N>2 PN
_c_Nm__\i
Z=2 " 0O x0
a>
oZ@ o+ x0
=

(HE D 60 ‘(1Y

‘w) gy 1 ‘(HE W) 0871 “(HE
s) 20'¢ ‘(HZ D L6°€ “(HT W)
¥6°9 ‘(He ‘W) €6°L “(H1 ‘)
06'8 “(H1 ‘s) ¢8°11 (wdd) @
(12D ‘ZH 00€) WAN H,
B+

1°69¢ z/u (IDAV) SN

urr 877 = (1) O'IdH

vomony([Aueyd
-Axojued-)-¢-(jAuoqreo-1A
~S-10ZBIpeI-¢ 7 [-IAWON-1)-1

6T

GHIND) 26€ z7w (IDAV)
SN wdd (HE ZH99=
£ L80 ‘WY W) gT1 “(He
w) 861 ‘(HT ZHT L= [ )
86T ‘(HT ZHY'8=[ P) ¥T'L
‘(HZ zHY'8 = [ P) 95°L ‘(HT
‘) 86°L (HI S) 1€8 “(HI
S) 6v'8 ‘(HI °S) L9'T1 ‘(HI
8) s1z1 (wdd) ¢ (OSNA
P ZHIN  00£) WANH,

eonory)([Auoyd
-1Aued-y)-¢-(jAuoqies
-JA-Z-UeInJozZueq-oueA)-G)-1

£6C

wdd (F1

‘w) 69 ‘(Hz W) 80°L “(HI
‘w) 81°L ‘(HS “w) viL (He
) 008 ‘(HI 5) 678 ‘(HI
‘s) 6v°'8 (|1 S) 1711 “(|HT
‘s) 81°71 (wdd) ¢ (OSIWA
P ZHWN 00€) JANH,
JH+A

I'v1v z74 (IDdV) SN

ww 67°7 = () D'1dH

eanory)(jAusyd
-Axouayd-¢)-¢-(jAuoqies
-[A-Z-urINgozuaq-ourA)-c)-|

6T

ele( |eljoadg

awiepN |eonuayo

ainpnig

‘dwo




ON®)
002zO

N cd N/
cpd Otir-~

Z Oz 0 Zto
N

nmoo |~ |~ fl
U oo N3x Vin) p,
f_C~~U~UZOO

zZ NCOz >= Y-r y
lt:r

Mp MOp MM wow wog,
E cd~'

CyYyN N~~ I1
ooCcc

2Z VU
w@200u04ddoN N NV WO 2004/ 046095 PCT/ US2003/ 03660852002656809

E d-

(H1 ) 0T°TT ‘(1 ‘S) 65701
‘(H1 P) 6¥°6 “(H1 P) 168
‘(HI ‘PP) 898 “(HZ P) v9'L
‘(HZ ‘P) 9T°L “(HT D ¥9°C
‘(HZ w) $€19°T “(Hp ‘W)
S¢'1 “(HE V6’0 :(wdd) @
(100D ZHW 00€) YN H,
JHAN

1'62¢ z/# (IDdV) SN

romory)(jAuayd-1Kyuad

_J

%m

H

N N
0]
%m

H

N x>
(0]

)
)

N
N
N
N

H
N
urw 66°7 = () OIdH | -¥)-¢-(JAuoqieo-[A-z-urzeifg)-| S 867
_l_
T+ 0 N
1°15¢€ 27w (IDAV) S eomoryy(jAusyd-Axousyd
mw 11°7= ) O IdH | -£)-£-(JAuoqres-14-z-wizeik 1)-1 S L6T
0O WYZI W/
JH+N] | ereozueq (opramomy(jAuoqies o \\z
1°6LE Zu (IDAV) SN (-14-g-10ze1PRIY) N
ww Z17 = () O TdH ~C T IARWPIN-1)-€)-7 1Ang 96¢
>\<©’ NH
wv,z_._ w/
JEHN] eaxmonp(jKueyd 5 ,
I'6%€ z74 (IDdV) SN -Kxoyuad-p)-¢-(jAuoqres-14 N
W GH'7 = (Y1) OIdH | -S-10ZeIpery)-¢ 7 T-[AYIoN-+)-1 S6T
#

ejeq [esjoadg

awieN [esiwayo

ainypnng

‘dwn




z oo O 00VN

Z= 72

=~ 72 722

O G 7K2Z Zin

N N WO 2004/ 046095 PCT/ US2003/ 036809 130 M ood E 06
wo @ooodE N U cV ~ cV ~cV ~ NCL ~C U ~' U WCMNUS2902636809

z pUN

0

N MN

aN-~1UU A4el

MLOOOP V-~

r

~W W a~X a~ a~Xx ax CloO VD3 Cd 7;,

U a)

J[HHAN]
I'P1y Z7 (IDAV) S

eaInoy)(jAuaydoronyy
-¢-(ourweifyued
~N-TApet-N)-#)-¢

m fa%ﬁ@
/\/\/ZG\ S (o} ©
|

ww O 7= () DTdH | -(JAuogres-[A-z-ueinjozusg)-| €0¢
H H z\z,z
S eomonyy(jAuoyd © z/:\z/:\F N
1Sy z7ut (IDIV) SN -(£x0jAzuaq)-¢)-¢~(jAuoqies
urt 677 = (a) OIdH | -1K-S-Tozeno)-f [-[Kzusg-1)-1 s O 20€
4
| H H
JHAA] eomorny(jAueyd z/=\z 4
115y Z7u (IDdV) S | -Ax0ojued-p-jAyreuoronfyin-¢)-¢ 4 o
ww /67=00) D1dH | -(Auoqieo-A-z-uemjozuag)-1 | N0 S o0 10€
(@]
roInory)([£100e(i4 HoH
-+ =Z=-UITOPUIOSTOXOT 4 N N N
JHHA] ¢-UIJOpUIOSIOXOIp
I'yby 27 (1DdV) SN | -€°1)-0)-¢-(1Kuoyd(£xor£yuad) H@\ Hﬂ /A_VWI
uw 77 = (9 O'1dH -p-o10n[J-¢)-1 NN 0 00€
N
R |
JH+AN] J_\ Sy
1'Sve z7u (10dV) SN eoxnoryy(jAueyd-Lxoyued s 0
utt 8¢°7 = (1) OIdH | -¥)-¢-(1Auoqies-1A-g-uizeifq)-1 N0 667
#

ele( Jesoodg

awepN jesnuayo

ainyonig

dwio




N WO 2004/ 046095
Ol to knPCT/USEN3/036809
'? o cl
0
U-x ~~ U~X
DC V

M O

U~ " 00 ~ ~ ~i

uP- ~r -
NN OOOOQOo -

Z2 z2 Z= OO0 O _ O
N
N
\

C oo0"d
I/\
+ a

L\ / z2 z2 z z2
di ~~ MNp -H,

Eit oo 00 00 00

wEAAEDND3/ 036809 131 00
r 00 HO

U+ 2z z1'x + +

LL 0 O o
-~\z z
and
P4 R+ L) Uy vas,d upi
U~-x U~x

J[HHA]
I'LT¥ z7 (1DAV) S

eomony)([Auayd
-Axousyd-¢)-¢-(jAuoqies

NNP"3

N NCV ~:

wwt /7 =) OIdH | -[Aueyd-[Aytewmoron|Jii] -¢)- LOE
E|
|
N
~
N R :
JH] eaInory)(jAusyd J_\z x
121y Z7 (IDdV) SN -Ax0juad-)-¢-(jAuoqres-14 g 5
W 9F'C = () O TdH | -€-PuAd-[ApowoIonJuu-9)-1 | "0 90¢
L]
|
N
=
H H 4
JHAN] vonory)(jAusyd NN AN
1'96€ Zw (IDdV) SIN -[KQyuad-y)-¢-(1Auoqieo-14 /__\
u 497 = () DTdH | -¢-pukd-[Ayeworoniif-9)-1 s O o€
" [H+IN] ST z7u (1DAV)
SN “(HE D €6°0 ‘(HY
w) $¢1-LY T “(HT W) 6471
(He Y L6°¢ ‘(HT *S) L8'S N—N,
“(HT P) €69 “(HS W) 8¢°L HooH “N
-9%'L “(HT P) €5°L “(HI *8) vomnony(jAusyd /_j N7
6,6 (H1 S) L8311 :(wdd) @ | -(£x0[hzueq)-¢)-¢-(1Kuoqres s 0
(100D ZHIN 00E) MNN H, | -TA-g-Tozenay-g [-[fzuag-1)-1 NN pOE
#

eleQ Jesloadsg

awiepN [eoiway)

ainjonng

~dwin




z
N N

-+ NN x

Y=<z
rn o

=2

U~ OpVz=222
CL U N~00000 U U M xi
| UP, O z=

| CE,

MHM -
cQq~ Z ZS Z2 z=Z22 Op OO0 z z Z \z z z
~Vv NN~ N

.HM -
2004/ 046095 PCT/ US2003/ 036809 132 Vo~-~o00,
412 wO MO MO MO

R N~

fA~ 0 11
WO 2604/0€093 m 00 E oo 00 00 00 00 N N N N N \WaDUS2003/036809

>l

J[HHN]
I'11¥ z7 (IDAV) SN

eaInorgy([Ausyd
-1K1uad-§)-¢-(JAuoqieo

E

X7
|

=

e

@]
H H
z/:\z X \m w
unu £0¢ = () OTdH | -JAueyd-AxoyjoworonfyuLy-¢)-1 \/\/\@\ S O 01¢
4 d
H H
LN goInory(jAueyd zJ_\z
I'11¥ Z7u (IDdV) SN -Kxojuad-f)-¢-(JAuoqres 8§ 8
uw 9, 7= OIdH | -Mueyd-fypeworongur-e)-1 | NN 60€
E] =]
H H
JHHAL eamonp(jAusyd Z/=\z
0'S6€ z7u (IDdV) SIN -[Aed-y)-¢-(jAuoqres
i 667= () OTdH | -JAuoyd-[Aygeworonguiy-¢)- s 0 80€
#

eleq Jenoodg

awep [esiwayn

ainjonyg

‘dwy




(=)
(=1
o7
\&

NGM ~V.IO po]
zZ mw m0NN
5
NWSS \_NN
21 O :
cop! S5 %=
oL (@4
OOme%OXN
01% MdOQ
wo XN Z X 0O
ONXNMU_M~C
QON~ 2z
.11l o
NO_ 1l . XT
Jmo - O
1 X X 1 <
© 2 o
4 O X X< O o

N R
o> X — A@,
Jo o —
L% %+QW4"
Om3_ aZ
4220 .00
a4 m oo .>
Oo+HOo —
U_NOOEOU_M
NoOzZz 1=
UO4 1 ~Z
O/ 1 1
41 =_0
:ﬂ4C - 2
ZD.O W x N
:50_N®i >
Zw +N >00o
NG . _ ~— >a1 =
<. T - >
OO%~VOrFu
MM Z20<«< 0O°
WNMWOuM&WN
S M m&uuNM
ZW@NOONNVN
=

JH+A] | eemory(jAusyd-(Axojdzuaq)-¢)
1'86% Z7u (IDAV) SN | -¢-(jAuoqres-[4--jozexojAusyd /@\
ur /67 = () D1dH ~¢-(JAygeuroron[yiiy )-)- S S1g
0
LJHAIN] roInomy([Ausyd n ﬂ /:\@\ /mj
€£'€6¢ z7u (IDdV) S -Axoueyd-¢)-¢-(jAuoqieo \/\/\@\ /_ﬂ
w9, 7= OTdH | -JAusyd-jAypetmoronfyrq-¢)-1 s O 1g
0]
H H J\
J[H+A] eoIno1y)(jAusyd o N N E
I'ST# 2/ (IDAV) SN -Axoueyd-¢)-¢-(jAuoqIes @\ /@\
um ze'z= (@) O1dH | -TAueyd-[Ayeworoniq-¢)-1 s O 303
10
eoInory(jAuoyd H H J
JH+A] -[fued-1)-¢-(jAuoqreo NN
16Ty Z/1 (1DdV) SN -JAusyd-£xoyjetoronfyiy /__\ m
unu 667 = (M) OTdH -§-010[YD-) s 0 413
=]
ovm
H H
JE] eomory(jueyd z/__\z
0'LTy z7w (I0dV) SN -£xojuad-y)-¢-(jAuoqIes s 0
u 487 = (@) OIdH | -1lueyd-Axopeworonur-€)-1 | "¢ 11¢
#

ejeq [esyoadg

awlep jesiwayn

ainonag

dwo




\
N

J,- to O @)
Z Z N N

2/
11 o N~U~Ua'U

uNUN

s(D fl
00 z
Il Il

O 0.~
-( z2 COz2 O
T-gym 00 Q
"XN -

Ea Nb b tiONMX MvpdN OMMM~
I

U)

W 2000020031/ 046095 PCT/ US2003/ 036809 134 Q M ~PAV/BS2008036809

OmOOmO ~~,
Z2 z2

t6 E,c E--

nj\ N\ N\ N\
AN~ ~JU " noo

]
16Ty z7w (1DdV) SIN

eoanoryi(jAueyd
-1Kuad-§)-¢-([Auoqres-jAusyd

ST

H
N

3
4 4
fo)
H
Y
urr 07 = (1) OTdH | -OIOqo-H-[AYISWOION[JIIT ~€)-] s © 61¢
=
4 4
O/
H H
] eaanory)([Ausyd-Axousyd-¢) o Z/__\z
'Ly zw (IDAV) SN | -€-(1Auoqaeo-[Ausyd-xoyiou
ur 87 = () O'1dH ~p-1AewoIonJIL] ~¢)-1 S O 1€
4 ]
E|
10
0 X
eoanotyi([Auoyd H H
JH+HA -(&xoyuad)-y)-¢-(JAuoqies-14 zg\z X
1116 z7u (0DAV) SN | -¢-uemy-(jAusydiAypotmoronyyin & o
ur 6¢°¢ = () D 1dH -G-010TYD-D)-S)1 | N0 LIE
4 |
m O
H H )
- JIH+N] eoInoyyjAuayd-(Axouayd)-¢) 0o z/__\z N
0'#8% Z7u (IDdV) SN | -€-(1Auoqres-j&-p-[ozexoAuoyd
ww 86'7 = () O'1dH -z-(1AyyewozonfIiny )-6)-1 s O 91¢
#

eje(q |esjoadg

awieN [ealway)

21n)onns

‘dwo




(=)
(=1
o7
o
52
S..2-65
4 m a
m mluv
o ~ Z
°cf=5o
5" o
oo >
Z% +V.
N__M~+M
N -
Z2 —0O->
N < o
___%~+
_ ZMmPH
: 1 O
(@) 1 +
SEINE
ZZNW. =
o 0o
(@) > -
ONOm zZ
c
_ —~n O>
e M
w201UNW
n o202
L o
NS ofx_ ._
X NOO .,
I © ~_T
T < ~_Z
l Z%L
<=%8>5+7
a~w$ ot
<x_.2D_°o
™M - —
aZOU —~Q
xTO__o
+Nay@ 0"
=

eoInonyp(jAuoyd
-1Ayuad-)-¢-(jAuoqres-jKusyd
-Apew-f-jAyoworonyril -¢)-1

4
/:\n_@n_\
>>\©\ O €Te
=
E] |
o H H
. JHHN] eomonyp(jAusyd-Axousyd NN
0'1¢h Z7w (IDAV) SIN -¢)-¢-(JAuoqres-jAusyd /=\
U 69°7 = (Y1) D'IdH | -Ayewi-p-JAyetwoIon L -¢)-| 0 Tee
=
| &
@/\ § N
Nisatng eomony)(jAuoyd-£xo[Azuag o N N
'Sty z7u (1DAV) SN -£)-¢-(1Auoqres-jKuayd J_\
unn £9°7 = () D'IdH | -Apet-H-]AotIoonyiy-¢)- | 0o X4
el
4 E|
10
H H
JH] eamory)(j{uayd z/__\z
'Sty z7t (IOAV) S | -Axo1uad-1)-¢-(jAuoqreo-jAusyd
U 667 = () OIJH | -oro[yo-p-IApeworoniii-¢)-1 | NN ° 0ze
rleq jelyoadg #

owieN [eosiuays

ainyonng

~dwin




\
p Z

|
(

| Zz ZS &)=\ p 0 )=
Zzzzz~rno0O0O

MLL L1. OLLO-ZLL LLO\N/ / \ O(y\

z2 77 72 72 ZS ZZ U)4
wWQ@2004@409z O p O p \

(, PCVIOB2ONS/DA6809

Oo MZzZ' Cr~~~vu~iO UUXx UU
"i NN'" 5" Ito

N\
M Rf

WO 2004/ 046095 PCT/ US2003/1886809 136 N Co V O
cW N ti

! b~~/\" n

CAOlz z ~li

S+ sot

zw (IDAV) SN "(HE D 16°0
‘(Hy “w) 0¢'1-6€°T “(HT W)
86°1-89°'T “(HZ ‘D £€9°C “(HT
D) v L ‘(HT ‘P) ¢S'L “(HT °5)

vT'6 “(H1 ) 87°¢T :(dd) g eonony(jAueydifiuad \/\/@\

((100D ZHN 00€) AN H, -)-¢-1K3100V- 1 LTE

eoInoryy(jAuayd(Axorfuad) o H
-p)-¢-1A190V-] /\/\/ 143

QJ
m
o)
eamomgyjAuaydLxouayd @\
-£)-€-16190V-] 543
NH
JHHN eonony)([AusydAxousyd WI.ZI
19y Z7u (IDdV) SN -€)-€-(1Auoqrea(j4 ©¥o S
uw ¢0'7 = () O'IdH | -7-UBIjoZuSqopIeeoy-6))-1 0 (43
#

ele(q Jesjoads

aweN [eswayn

ainjonng

dw)




2
Z
=
mMmo
os&O
@ =1l
~D&_N
ZNEdK
No= ~
No< O
o -
v
N~
ZLBU
w. Ww
U%ux
U/H__%u
I =)
*J_O T
NS EN
NNO I
o &WZ
42 _0
o
D_umn_am
=
UH__% N
MZ%QV
)
03s©
UZ/VO
SNg>0
Upm~0
) zZ
D270
Ngz=
=

d
0 .
eononyy(jAuoyd /=\ 0
-(Axouotydoiony S 0
-ejuad-9°gp e T))-¢ 4
-(jAuoqies-14-g-ueinjozuog)-| q 1€€
_—N
\
¥ H 0
eomory(jAuoyd /=\z
-[Auad-)-¢-(JAuoqies s o
-14-p-o10zZex0sTAYIowId-G c)-1 33
H H
N_ _N _
YY N
Q 7
0
eoInoryy(jAusydLxojfzuaq ﬂw
-)-¢-(1f1e0e-ourme Ayt ()-1 6C<
H H
N_ _N _
A
s o |
O
eanony(jAueydLxouayd @\
-£)-¢- (1510 0e-ourureAyowi(y)-1 8zE
#

ejeq |esydads

auwlep |eowayo

ainjonig

‘dwn




uMMM WO
N NE

cli
P'U P~ U Qrpus2063/036809
SO,

DO Ch¥y3cn 7 d) Q

b+ OU LL U Eoo
...,r_

2004/ 046095 PCT/ US2003/ 036809 138 Cf)

z2 272 O LLU 0 O
WO RoOMOMODE N N v 1]

N

OMONM

"~ QD-~~Q~~i~vV

Nu O ~s

T I O I O N R O B
+ ~Pa+ P,
dN'" pdNMNMNOGdN

411 ~"

~p~+ u + P-.

000 ~~

"~ N u~
z U z

eomom(jAuayd-Axouord
-€)-¢-(14u0qreo-[£-¢-plkd-¢)-1

Gee

72 72

eono1y)([Aueyd-Axojhzuaq
~€)-¢-(1Auoqreo-[A-¢-pukd-¢)-1

1433

0 0O 22

" [TH+IN]

L8% z7ut 0IDAV) SN "(HE D)
¥8°0 ‘(Hz ‘W) L0°T ‘(HT W)
021 ‘(HT ‘W) 9¢'T “(HT D
Y0¥ ‘(9 W) ¢¢L-¢L “(HT
W) $5°1-65L “(HE W) €L°L
-SL°L “(HT *s) T6'L “(H1 S)
LY'6 ‘(T ‘S) L§2T (wdd) @
(IDa0 “ZHN 00€) AN H,

o1eozuaq(opromory(£
-7-urInjozuaq)
-€)-¥ -1Aueyd-g 1£jued

cEe

Nu~ Ou~
< Z=00OO0OLL LL Z2 O

"

N " Ns

roImoryyJA
-/ -UsI00J-F 6-1AYIW-6)-¢

(432

OMOMOCO Hp~VOA

2 Z

el jesjoads

-(JAuoqies-1A-z-ueijozuag)-|

awieN [esiway9

ainonis

‘dwio




N
eoIoryy(JAusyd(Axojfiuad) \@\ /=\ /=\/ @
-p)-¢-(IKeoeourjoydioN-2)-1 | N0 S 0 o) Ipe

LL O n

d. Cn

M oo CloNODO
.-...O:

" THAN TLe Z7ut (1DAV) HoH
SN "(HY ‘D 65T “(HT N_ N
S)Tr'e “(Hy D 8L “(HI WD) g /__\/z\J
16'9 “(HT W) 50°L-80"L “(HI S O F\
DL (Hy W) 1€ LbEL
M1 W) Sy L-L1L “(HT ‘S) o
L0°0T “(HT ‘s) 91°71 (wdd) @ vomnomy(jAusydixousyd @\

((10aD “ZHIN 00€) YANH, | -€)-¢-(1K100r0urjoydiop-¢)-1 0vE

a~~ + + N _PCTI0S203/036809

Il
+ LL

eoImory)(JAusydAxoiAzusq @\/ H H
-¢)-¢-(1AouenqgAusyd-+)-1 6€€

o Q4 0 ~,

S O
vamony)(jAueyd4xouayd Q o \@/ N \=/ N \:/\/\@

LL LL L -( J~ LLO LL LL LL LL.
z 00 LL LL

p DC U N
Uz2

} cd N}~
LL LL..

V) VMMMMW 2004/ 046095 PCT/ US2003/ 036809 139 00

OO0 22 Y=< 22 Z22722 /2722 O~ z2 LL LL U

0=612z0 /

-¢)-¢-(1AouenqAusyd-)-1 H H 8¢c€
N
-2
oK |
™
vononyy(jAusyd-jAusd >\/\©\ /=\
~p)-€-(1Au0qreo-1A-¢-prkg-¢)- s O LEE
N

=
NN
” x
eomotyy[Ausyd-Axojuad \@\ /,—w_\
NN

-¥)-¢-(1Auoqres-1£-¢-pukg-¢)-1 oce

w@000046895 ~ NN NN v |1

eyeq _N:UQQW SWIEN [eodlwiayn ainonng .QW_U




E

( Z=P@HUK1003/@36809

mMm WO

~NNNCOCY) CL x x

00O
NONNYV ~ ~ ~

M
<z=272Z7Z22 049 00U U LL U U-

C.)

p 7tev
ON~™ MJ]

U~ uU 00
.S -

O~ 1
0~ =
< U=

~NNNN MMMMW 2004/ 046095 PCT/ US2003/ 036809

2004/ 046095 PCT/ US2003/ 036809 140
141 00 p ~~ ~ max'-'o~
N M++ MA*1r-~

O LL LL O+
wa@ 2004046099 d -

0=< U

roInony)(JAueydAxojAzuaq
-€)-¢-(141008

~ourwe[Kusyd-N-[AYIeN-N)- T e
" [H+] ¥9¢
z7u (IDAV) SN "(HE D S6°0
‘("9 ‘w) ¢£'1-25°1 “(HY W)
SO 1-€L°T ‘(HT W) SL'T-¥8°1
‘(ay ‘W) €57-95°C “(HT
) 01°¢ ‘(HZ D L6€ “(HT H H
‘P 269 “(HT P) 15°L “(HI °S) /__\ /_j/z
92°01 “(H1 ) 0071 «(wdd) ¢ | eornonp(1A100e(jA- -urptiodid) s
(E1DAD ZHIN 00€) WAN H, | -0)-¢-(Kuogd(£xoffued)-p)-1 | "0 eve
H H
N_ _N
eoInorn([Ausyd(jA1uad) \/\/\@\ /=\ /:\/Z\J
-1)-¢-(1&19080UI[OYdIOIN-7)-] S F\o Tre
#

ejeQq |esnoadg

JuwiepN Jesiuayo

ainjonns

‘dwio




=0 0

O
0=~ 0=~ 0

X~~u~UuUN~ON NZ U Omcny z i

v) U+

UoMU Z

U ~II
sU~ A LL LL

Cj)=< W-( z= z= z= 2z
r~~ CCSI4 0 0 -21
Np Q' O-fi

(

|
4.1 NMOO (,) N~j,

OP z=2z=2z=7rj)
W@200404d0pM M M WO 2004/ 046095 PCT/ US2003/ 0368 0BCT/L&R03WI6809

a Q

N
=
H H
0] N N A
SpHO[201pAT] @\ /@\ /_m_\ o
eamo1y)(jAusyd-Axouoyd
-£)-¢-(JAuoqres-1£-¢-pukg-¢)-1 IOH L€
N
72
H H
SPLIO[YOOIPAY /@\ /m,\ 0
eaInoy)([Ausyd-£xojhzuaq
-£)-g-(JAuoqres-[A-¢-pukd-¢)-1 1OH opg
(HIN) 8¢ zZ/ut
@0dv) SW "wdd (€ ZH6'9
=[ D80 ‘(Hy ‘W) €¢'T
‘(HZ W) 69°1 ‘(HT ZH9'9
=[DCCy ‘(HI ZHS 8=
[P) 289 “(HT ZH0'9
=[D) 8¢ L ‘(HI ZH09
=[DySL (HI ZHS 8=[
‘P) €L°L “(HIT “w) 98°L “(HT H H 0
o) 17°8 “(HI ‘) 85°T1 “(HT Bamor(4 N ZJ%
‘s) 0021 (wdd) @ (OSINA -¢-puhd-Axoyusd-9)-¢ _ /__\
-p ZEINL 00€) MAINH, | -(iKuoques-[f-g-ummpozmag)-] | """~ 5 O 943
ele( Jedjoadg aweN |eaiwayn ailnjonng #

‘dwin




dli x Mo V1
OO0 z ch

(0z= z=22 Z= 00
EN~y MM VmmmmW

WQaod4hd8995 PCT/ US2003/ 036809 143 0 00 00 RPET/NS2003/036809

In Ln 'LCD- ~~~M ~~H7 y+ O N M N,
vim cd
4 0 sa,

-Z\ \ 000 Q

cnp M~-NNMx M~ M Orte,

LL LL LLOL O/ O/ z2 Z= Z
X N ~

Oio
ONo N-~U1 NL) 00 O,

i
Q

earnomy)(jAusydAxousyd
-€)-¢-(jAouedoad(jA

-[-urptdig)-¢)-1

433

eoInorp(jAusyd(Axorfyuad)
-)-¢g-(JAouedoad(1£

-T-urptedig)-¢)-1

16¢

eomory)(jAusydjAuad
-)-¢g-(jAouedord(14

-1-urpuadi)-¢)-1

0S¢

vonomy(jAuayd

-OI[ATJoWOION L)€
-(JAuoqies-[A-g-ueInyozuag)-|

6v¢

SPLO[Y20IPAY
roInoryy(jAusyd-1Ayuad

~p)-¢-(1Auoqres-1£-¢-pukd-¢)-1

IOH

87t

eje( jesjoadg

awiepN [esiway)

ainjonuns

‘dwo




1/ U

NMNM~N 0O0)

w~ as N ~

z EuMM

V O ErD0SI0B036809
MM I

0000O0

~

0 z= z
Nx Ni~+ c~ +
[

W O as

ri

Nr-a 00 C ~x~~xri U 148) uj, Mkbx~,

OMMY7..i

z= z=0 =~ ~~
4) ~Nr
i~~~ 00 70, Cd 41,

Z=

cn
MM I

MM UMMMM W 2004/ 046095 PCT/ US2003/ 036809 144 U

z= Yl

ti
|

W@2064/04609 “~ M "M X

" [H+A]

8LE zw (0DAV) SN "(HE

D y6°0 “(HE P) TI°T “(H9
‘) 0p' T “(H9 W) 62T “(HT
‘w) L7 (HT ‘W) $8°T “(HT
‘P) 86'C ‘(H1 P) 6¢°¢ ‘(HT

‘D 86'¢ “(HT W) 7679 “(HI )
3€°0T “(HT §) €0¢T :(wdd)

eoInonp(jAuoyd(Axojhiuad)
-7)-€-(1A1008 (14

¢ ((10AD ZH 00€) AN H, -1-uipradidjAyiow-¢)-7)-1 9s¢
>>\©|IZI
eaInory(jAusyd(AxojLyuad) VIIZI
-¥)-¢-(JAuoqeo S YOZI..
-JA-g-urpuodidiAma-1)- 0 gse
" [H+IN]
8¢ z7ut (1DAV) SN "(HE
D ¥6°0 ‘(Hy ‘W) 6T'1 “(He
w) 76 T “(H9 W) ¢8°T “(HI
‘ur) 81°C “(He *s) £2T “(He
9 €6 “(He W) £87 ‘(HT NP \©lzz
P ET°L (HT P) St'L “(HI S) eomory(jLusyd(£xojA1ued) © Vlz_l
¢8°8 “(H1 ‘) $Tz1 :(wdd) @ -p)-¢-(1Auoqreo S VIAH/\zl
(10D “ZH 00€) WAN H, -[A-¢-urpradidiAyIeN-1)-1 o 1433
HooH /Lo
N N N
ramoryy(JAusyd(Axojkyuad)-) \@\ /=\ §
-¢-(1AouedoxdourjoydioN-€)-1 | N0 s © €6¢
eje( jesjoodsg awIeN [eolwiayn alnyonis #

dwin




N

(

\O N 00

wW@2000046095 EMMMMdd UMMMMMMW 200BCDUS95036809

~.~icn o

[~OVNN--OM
~~ V o?

Z 7= 77 72 Z2 O O en

z) =
f-1491 M
V Ens'
ZI

N EZNNN~~
O _

®)

I 2z O\ [/
< co-( Z2 22 Z2 Z2 0 O OOo0z ~z

G) =
I MM-"
N a)

PCT/ US2003/ 036809 145
)
Z:

ON 0 O -

WE~

" O]

98% z/ut (IDAV) SN (S ‘HT)
01°6 “(w ‘HY) 76'9 “(wx ‘HI)
7T L “(WHL) Ov L ‘(W “HE)
19°L ‘(P ‘HDEL L ‘(s “HT)
S¥'6 ‘(s “H1) 0€°TT «(wdd)

Q (FIOAD ZH 00€) NN H,

eomon)(jAuoyd-£xo[Azusqg-¢)
-¢-(jAuoqres-1A-zZ-ueInjozusq
-AXOYIoWOION[JIL] ~-G)-]

86¢

" [N zo¥

z/uw (IDAV) SN (HT ‘Pp)
L6°T “(HI ‘PP) T1°¢ “(HT ‘W)
65°€ “(H1 ‘PP) LT'¥ “(H1 ‘PP)
8L ‘(HT ‘8) LO°S “(HT PP)
98'9 ‘(H1 P) ¥1°L ‘(HcT ‘W)
Sy'L “(HT ‘s) 05721 (udd)

Q (100D “ZH 00€) WAN H,

eornon([Ausyd
-£x%0]AZusq-¢)-¢-(JAuoqreolA-|
-urprjonfd-jAueyd-4-0XQ-7)-1

Q_
o

0]

LSE

eleQ [e)oodg

awieN |esiwayn

ainpnig

“dwin




NZXQO=(z= z=z=000-z cc>- L) MW
2004/ 046095 PCT/ US2003/ 036809 146 U ~ 1<S 06 00 C 4

W@20040460990 m 00 "06 w owo) -,c al ~ , -4 OprPI/US200M036809
NJM O'"'i NNN" N 001x xi Mx 0 x O0O06 "OM

Ol MM - uu M dE~UMO-'" O NUI E Spa MZz3
MOb.CON>20dp df PP ~P~NOQ ~O

EXAMPLE 5. 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 N'S2 to NS5B comprise the
remainder of the ORF.

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

phosphotransferase (neo) gene, the IRES of encephalomyocarditis virus, which directs
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translation of HCV sequences NS3 to NS5B, and the 3-NTR. The sequence of the HCV
replicon has been deposited in GenBank (Accession no. AJ242652).

[0285] The replicon is transfected into Huh-7 cells using standard methods such as

electroporation.

5B. Cell Maintenance

[0286] The equipment and materials include, but are not limited to, Huh-7 HCV replicon-
containing cells, maintenance media (DMEM (Dulbecco's modified Eagle media) supplemented
with 10% FBS, L-glutamine, non-essential amino acids, penicillin (100 units/ml), streptomycin
(100 micrograms/ml), and 500 micrograms/ml of Geneticin G418), screening media (DMEM
supplemented with 10% FBS, L-glutamine, and non-essential amino acid, penicillin (100
units/ml) and streptomycin (100 micrograms/ml)), 96 well tissue culture plates (flat bottom), 96
well plates (U bottom for drug dilution), Interferon alpha for positive control, fixation reagent
(such as methanol: acetone), primary antibody (rabbit anti-NPTII), secondary antibody: Eu-N1 1,

and enhancement solution.

[0287] HCV replicon-containing cells support high levels 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 mil of
complete media is added to stop the trypsinization reaction. Cells are blown gently, put into a 15
ml tube, and spun at 1200 rpm for 4 minutes. The trypsin/ medium solution is removed.

Medium (5 ml) is added and the cells are mixed carefully. The cells are counted.

[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.
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[0290] Cells are examined under a microscope approximated 24 hours after seeding and
prior to adding drugs. If counting and dilution were performed correctly, cells are 60-70%

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

5C. Treatment of HCV-replicon containing cells with Test Compound

[0291] HCV replicon-containing cells are rinsed with once PBS once; 2 mls of trypsin is
added. Cells are incubated at 37°C in a 5% CO, incubator for 3-5 minutes. 10 mls of complete
medium is added to stop the reaction. Cells are blown gently, put into a 15 ml tube, and spun at
1200 rpm for four minutes. The trypsin/medium solution is removed and 5 mls of medium (500
ml DMEM (high glucose)) from BRL catalog #12430-054; 50 mls 10% FBS, 5% Geneticin
G418 (50 mg/ml, BRL 10131-035), 5 ml MEM non-essential amino acid (100x BRL #11140-
050) and 5 ml pen-strep (BRL #15140-148) is added. The cells and media are mixed carefully

[0292] Cells are plated with screening medium (500 ml DMEM (BRL #21063-029), 50
ml FBS (BRL #10082-147) and 5 ml MEM non-essential amino acid (BRL #11140-050) at
6000-7500 cells/100 pl/well of 96 well plate (6-7.5x105 cells/10 ml/plate). Plates are placed into
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 pul of the test compound dilution is placed in
wells of the 96 well plate containing the HCV replicon cells. Media without drug is added to
some wells as a negative controls. DMSO is known to affect cell growth. Therefore, if drugs
diluted in DMSO are used, all wells, including negative control (media only) and positive control
(interferon alpha) wells, must contain the same concentration of DMSO, for single dose

screening. The plates are incubated at 37°C in a humidified 5% CO, environment for three days.

[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.



AU U scn~/ z 22y 0=20=aZ InVMMMM

WD 2004/ 046095 PCT/ US2003/ 036809 149 CIOQw 0 0 00
w@R2ooNoMods O 00 V1 Uxx~xaU v - E E ~ xxxxxU Ccx/(83003/036809

-+N1 O Od~ ON1 F7-~r\ V#3i-+ V1 ddb 'd x1,21 C -

amo0OO VI ~~Z LOz z0O0 U Q 00 uUw

2004/ 046095 PCT/ US2003/ 036809

[0295] The fixing solution is poured from the plates and the plates allowed to air-dry
completely (approximately one hour). The appearance of the dried cell layer is recorded and the
density of the cells in the toxic wells is scored with the naked eye. Alternatively cell viability

may be assessed using the MTS assay described below.

[0296] The wells are blocked with 200 ul of blocking solution (10% FBS; 3% NGS in
PBS) for 30 minutes at room temperature. The blocking solution is removed and 100 pul of rabbit
anti-NPTII diluted 1:1000 in blocking solution is added to each well. The plates are then
incubated 45-60 minutes at room temperature. After incubation, wells are washed six times with
PBS-0.05% Tween-20 solution. 100 ul of 1:15,000 diluted Europium (EU)-conjugated goat anti-
rabbit in blocking buffer is added to each well and incubated at room temperature for 30-45
minutes. The plates are washed again and 100 ul of enhancement solution (Perkin Elmer #4001-
0010) is added to each well. Each plate is shaken (approx. 30 rpm) in a plate shaker for three
minutes. 95 pul is transferred from each well to a black plate; the EU signal is quantitated in a

Perkin-Elmer VICTOR plate reader (EU-Lance).

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 III. Compounds in Table I have

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

TABLE III
ECso for inhibition of vifal RNA replicon
Compound number replication in Huh9-13 cells (micromolar)
4 4.3
7 3.4
24 12.1

36 23
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to the number of living cells in culture.
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[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.1, 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
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[0311] (iii) 5.00 g of an acid salt of an V.I. 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.



pl ates and the plates are washed once in 200 | of PBS.
The PBS is then decanted and the plates tapped in a
w@apendsdoonel to renove any remai ni ng PBS. Cel | BCHIS2003/036809

fixed in situ with 100 | /w471 of pre-cooled (-20C)

nmet hanol : acetone (1:1) and the plates are placed at

-20C for 30 minutes. WO 2004/ 046095 PCT/ US2003/ 036809

153 [0295] The fixing solution is poured fromthe

plates and the plates allowed to air-dry conpletely

( apppi dixA et &l prepured by wagpendihge Addp@ar gﬁcﬁo @) it henzgt alechol at room

temieRRRe ) G RORPGPSES) e e Lo Ty Sgunaslizd water (a5

1oo@15s&&attbmlsﬁslfeﬁélbnwltﬁ@t&ﬂdgy may be assessed usi ng
he MIS assay described bel'ow. [0296] The wells are

Exarﬁé%@Fe@re wi,t h 200 | of bl ocking solution (10% FBS; 3%
PBS) for 30 m nutes at roomtenperature.
bl Blsﬂzﬂh@wsgllmomms Sorbigarpmedoseraatd (20| g)oﬂ’Oeratémﬂwlene (20) sorbitan

Il I t
morf T gl M PR T 07 g et e 300 e 2
Octyldod6&inoi (181568. dhe phaol hﬁ'mp&naheat@i toABt°Ey stirrecliand mive.
well's are washed six times with PBS-0.05% Tween- 20
So[(3t 5 PPhasd 0Qohtairls VII. 15.0@POPidisé Utieadded @ phasa, stirred and suspended.
(EU) - conjugated goat anti- rabbit in blocking buffer

' S[(qué}eljhels@ IE%Htaﬂﬁ'Ben@ﬁdalbd]@U bab @)l afd de@@i¥ralized water (q s. 100 g).
enperature for 30-4 m nutes. The pl ates  are washed

PhasadHuﬁ hegter O 1C and &ﬂséﬁfe ehwsadl s%“hweem ip pU¥ad; iteppiygly and cooled
slowﬁg 48qgom? e)rat'ulse nl%e? S%E Nﬁélj COOEQ{H) lgéﬁttgm érature the cream is
shaken appr ox. rp in a plate sha or three
hombgamiteds. 95 | is transferred fromeach well to a bl ack
plate; the EU signal is quantitated in a Perkin-El ner
ExatMplETGRSplagt e r eader (EU— Lance) Test Results: [0297]

Co 1-42 h ted th b
ST R T -
can 550 Be YRIMQd % sﬂn@?§ Fob@fls 3rpbics Fe&agiple, hhED Hi 9% gttt compound

activity of selected conpounds of Formula | is shown
solufien FFanixed with. 20 H9%uplike |uﬁueﬂrampé114ntqa doecxappdsNe Qs § 02, propane,
N 0 exhibit EC50 val ues of |ess
butahf} S ShBRaRNBOR LMD, B Ot D e o of
viral RNA replicon Conpound nunber replication in
Huh9-13 cells (mcronolar) 4 4.3 7 3.4 24 12.1



36 2.3 WO 2004/ 046095 PCT/ US2003/ 036809 154 EXAMPLE
6. CYTOTOXI CI TY ASSAYS [0298] To insure that the
waleanoa®es i n replicon replication is due to coPQDURINN3/036809
activity against the HCV t8plicon rather than
nonspecific toxicity assays are used to quantitate
conpound cytotoxicity. Exanple 6A. Cellular protein
al bum n assay for cytotoxicity [0299] Cellular protein
al bum n neasurenents provide one marker of
WoeMt et axesity. The protein |evels obtained from
cellular al bum n assays may al so be used to provide a
norrral ization reference for antiviral activity of
oung%om%g}ﬁc&fgr&n{lﬁq meani ng of this statement) In
the protern al bum n assay HCV replicon-containing
cells are treated for thfee days with different
concentrati onsegi h%{l\l opﬂmt hi orrpound that is
known to bejcy ﬁtratl ons. The
cells are Iy%ed and the cell Iysate used to bind
pl at e- bound goat anti-R{ buRn anti body agqf,A9M
tenperature (25 Cto 28 C) for 3 hours. The plate is
or a pleemavensibedly aBcdpitabbssali théredfXwhB8in  Af t er washi ng away

Ay lstsagl%gﬁglgﬂ %Eﬂl?sﬁ L}q cf 31 aéf&l{arrglgl%te @%@ﬁﬁélﬁ}ﬁg (sit% ol aﬁ}ll g?ouiohan optionally

Pl &lRtituldS- 6PFPhEXbESd hiienageRob.oth dpsbndlyhbsiitad akgelic
| abel ed anti-nouse 1 gG as a second. ant] bod

Reb@rpnogrngwtlp BatiRG ATy heéifp?r&b%n&@ﬁ?da A Iﬂ’@n@é%qgsan
L
us egmbared cinp, moloptionadiysubseitutérhi- taf tmerhbmqhhqidirbﬁi}mlqalkyl group

%F%ﬁgglglg 51?]%652%8%'8 %Ig%rlf gt?%ganﬁé) 3%d§%%}1?_1%\/t oattcg‘ng: B optionally

I € plysERRxGRRT A tinfiguael 155 to Whﬁnﬂbﬁﬁ&ﬂué‘@f&yﬂbﬂl?yl ghagp containing at
used. The reaction was read at 05 nm Exappl e 6B.

l\/rrsamgwmﬁn gomoang{ & i additongl et%t?m%, i2apiOF Prgerpheped
o &5 hé—rl TR SG W@ NEsed or spiro 8 to 11-
&egg%&%ﬁlg}gﬂ% u%&llr at |lpon Assay ( OPr orregar I\/Iael ggnp
W nenercd Ibmychcehatcmcmwwl Eoup denteimirigit tagst qnisaitpeayp etom and 0 to
ells n this nethod, before fixing the
ceplaggei’bal%ﬁte]f T\%q? reagent is added to each wel |
A,i@ccording to manufacturer's instructions, plates are
_incubated at 37C and read a 0D 490 nm During the
(@i ncubation period living cel 19 covert he MI'S reagent

to a fofmazan product which ab Thus
t he 490n abs&r bance is di rectly pr naI
7 | o~

s
Ri1
(i) (iv)
=
|

o WJ@ A8

12 12
e SR AN
%?’ \R11 ) fﬁa \R11



to the nunber of living cells in culture. WO
2004/ 046095 PCT/ US2003/ 036809 155 [0302] Figure 4
WG bamm4dob® results of treatment of HCV PCT/US2003/036809
replicon-containing cells %i%th helioxanthin for three
days as quantitated using the MIS nethod. [0303] A
di rect conparison of the Cellular A bumand MIS
net hods for determining cytotoxicity may be obtained
as follows: Cells are treated with different
(v)concentrations of test conp@nd or Helioxanthin for a
t heme day- pept Prior to lysis detection al bum as

bed the MIS reag yaor di ng
uf act instruction tljo eac 12
. o and read aﬁ%} ar
al burBiquantitati o i s then per%ornmeR,as
above. EXAMPLE 7. PHARVACEUTI CAL FORMULATI [ 0304]

Exanpl es 7A through 7G are exanpl es of pharnmac
(vigonmposi tions containi ng the(w@mpounds of Formula I.
he.abbrgyiation "V.1." stands f theRyd ral inhibitor
ds of Formula | of the i nvention.
anplle 7A. Oral Drops [0305] of V.1. is
ved in 5 mM of 2-hydro oic acid and 15 n
pol ye&hyl ene gl ycol at about 60 tRyrabout 80 C. After
cooling to about 30-40C, 350 nml pol yet hyl ene gl yco
(ix) S added and the mxture wascgtirred well. A solution
of 7.5 odium saccharin in 25 nl purified water is

t en e&? Fl avor and pol yet hyl N ﬁ%@l g.s.

(guantjfty sufficient) to a voljunme 3 500 m are added
%% ' Q(Ntirring to provide an oral g p solution

CO a

rrRei ng 10 mg/m of V. I. é% 7B. Capsul es
[0306] 20 grans of the V.I., '_graﬁﬁ1sodiun1lauryl

(xisul fate, 56 grans starch, 56(gPans |actose, 0.8 grans

idal silicon dioxide, and 1. i um

e are vigorously stirre

rlesul tif ng m xture i s subsequent]y fi into 10P0

e

y% ned gelatin ca each
20 ngRaf fthe attive ingredient? Ry
Fi | m Coatlgd \Tabl ets [0307] Preparatiop/ofi,tablet core:
A m xture O grans of the V.I., 57 ﬁ?éﬁﬁ | act ose

and 20 grans 'Starch is mxed well and thereafter
(xiffym dified with a solution ofxif) 5 grams sodi um

2N X Q i
* Rey © Rz ’%%\\Rﬂ © \R17

Riz Ry



dodecyl sulfate, and 1.0 granms pol yvinyl pyrrolidone

(KOLLI DON-K 90) in about 20 ml of WO 2004/ 046095
WEOAH0ED003/ 036809 156 water. The wet powder PERUS2083/036809

is sieved, dried, and sievé® again. Then 100 gramns

m crocrystalline cellulose (AVICEL) and 15 grans

hydr ogenat ed vegetabl e oil (STEROTEX) are added. The

whol e is m xed well and conpressed into tablets,

giving 1000 tablets, each containing 10 ng of the
(xvjactive ingredient. [0308] Cdaviyng: Ethyl cellul ose
(O 5 grams, ETHOCEL 22 CPS) in_ 15 qh of

Lontdf 1.0 grans
cellul ose (Methocel 6 ) in 7.5 nm of
ethgnol . Then 7.5 m Lof dilchl oronmet hane and
3y propanetriol are ded. Pol yet hyl ene
(12.0 granms) is nelted and dissolved in 7.5 m

et hane and added to the

cel l ul ose-& I ning solution. Magnesi um Cct adecanoat e
(.25 granms), 0”5 grans pol yvinyl pyrrolidone, and 3.0
m of concentrated col or suspensi on ( OPASPRAY
K-1-2109) are added and the whole m xture

tis Orhbgeni zed. The tablet cores are coated with this

&ntl§ @R N, BPRAERL Where RAAAPUBgeDoptionally substituted Ci-
XangW%%%?ﬁ%#EnSglgtlons 03091 (i )re g?gisgnet% I Y 1

4- ﬁqumxybph@uﬁvemaﬂﬂﬂﬁiﬁy cafelipilbpy|

a afe about 0.5 L of
Vis éb‘ﬁyﬁaﬁ%ﬁvg ﬁ“i??te% 7;°39‘1°?12‘8* %g‘gg"as Bt 50C, 4 grams
Y is Cack Iaﬂ(yﬁ@1£E6 ality] OFbsgtuastbwith Op Y ekbatkyl &}CsaﬁmniylACngysloalkyl,

of the A Mare added while stirring. The solution is
cotfl ®&etto room tenperature and suppl emented with water

whelfef?{whé?ﬂ\@@db@éhtqwssa@eﬂﬂ ng a solution containing 4
ng/ V.1. The solufion is sterilized by filtration

Zis emblorfyil IthledderYétl@mol, er €ofysdkyEriBo; [0310] (ii) 100.0 g

an of the invention is
lea{%%%F §pm§pb%X?%h§£Vb? After cooling to about
R; aﬁﬁﬁl ard Indepgidanty CaC%albyl;lafﬁi s {lRad, oy Ci@élggﬁw)lylap@h@d ohédph is
while stirrin sol uti.on i.s cooled t0o rqom -
e Sind virupontimgieronty§ o i hE8R, hydroxy, amino
?@z{lk&i}z@ czpa\Ioamt;htJnatolmﬂzhamnk&x;l bed in steri | e
con

ai ners 0311] (|||) 00 of an acid salt of
R; and R; atgfioinerbtoifanreadi o7 -mgméﬁr@é satyEaEed; o H@@PrWlﬁ@u%&@é?ng ‘optionally

,(Ag%e It %ﬁl%%e ohf %c%ci‘tﬁ) rﬁpﬁé%rg;tg& Vﬁ%l%f%pfé‘?‘.ﬁ ?{TI§ AfCh) v@hlé‘l? 500 7-membered

] OIsaulﬁﬂatéﬂ ok ﬁlonomhmmtxad riog iy substiated tmithe) tar3dsuhﬁitt@qnts igdependently
e e i T, By L2 GRS
t o@Laﬁﬁ;h)amino, C;-Cphaloalkyl, and C;-Cphaloalkoxy;

Rigis C1-Cesalkyl;

R;; and Ry, each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C1-Cealkyl, C;-Cgalkoxy, mono- and di-(C;-Cealkyl)amino, C,-Cealkanoyl, C;-
C,haloalkyl, C;-Czhaloalkoxy, and phenyl; and

Ry; and Ry4 are independently chosen at each occurrence from hydrogen and C;-Csalkyl;

R;;5 is C4-Csalkoxy or C4-Cealkyl;

Ry is Co-Csalkoxy or Cp-Cgalkyl; and



application. W 2004/ 046095 PCT/ US2003/ 036809 157

[0313] A gel is prepared by suspending AM(0.2 g -
wW®a2040)60051 benzyl al cohol at room tenperat ur ePCEUS2003/036809

m xture of hydroxypropyl celéliul ose (2.5) grans and

dem neralized water (gq.s. 100 g) is added to the

suspension with stirring. Exanple 7F. Cream [ 0314]

Phase | contains Sorbitan nonostearate (2.0 Qg),

R AR P YRt ORISR B ol Dty
(10.0 g) and 2- Cctyl dodecanol (13.5 g). The phase |

mxture is heated to 75 C, stirred and m xed. [0315]
Plase. i CQlBRA AS5a) ACorpiied GIEmAREREsR| | o added to

A, is P T(fsalkgﬁrﬁfn%garﬁﬁﬁll aePandes- mbiBdEd héthdas1 boup, a bicyclic
contai ns Benzyl al cohol (1. 0 g) and dem neralized )
wéietgroagy] gsoupliaging)a S-mpmherisd heteroaryl Haa fissgd (o2 Pisny! Hpg 2 partially
adde h - eam | j i | di 7.
S TR ol LA R O LR Bl 8507
S tnhentibengl hefdrdb@icloatigl grogp tantdiommat Eagenaniirogen emcanddhor 1

is.. ho eni zed. Exanpl.e 7 s . [ 0317 activ

SO TS B barely ehehei o &8 run iy ed P Pal ot erou
t QoA £ 18R orfeafiiréied QioRCard PSES sREkidnal Bddéramsms,RO5- or 6-

this purpose, for exanple, a 60 to 90% active. conpound

s anarmtiesnd hieserpgetogliof gieup fused torppheay! aristerragy|ring, or a fused or spiro
PreqR§ I1 —ln‘fil%gl?erec{ 1953(10;% %@@%o%g“galk%o%phqéb%ﬁh&{ég Q@%ﬁt one nitrogen atom

butane, ogenonydr ocarbons a
2064 004 8 08&itiPAT heiSRAMBI) 868 0P which8A | W\EAFtituBdCKth VEDS substituents

ﬁ?@éé@nﬁg%gﬁpg 1Fog?u;ap%arsna§|eui<i c;(I I 5 Ny
AP, ks b gopL
, ptionally substituted
arGphalgplbyipandpi-opgwisHaryy substituted 5- or 6-

o) Cg?gg)?@flfg -BEHEORTY I AR, C 20 ARk OBRE Y YRRY, ¢ U ftkoxy(C,-
Caalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-(C;-
Caalkyl)aminoC;-Caalkyl, C;-Csalkanoyl, C,-Cgalkanoyloxy, C;-Csalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (C3-Cscycloalkyl)carboxamide, mono- and di-
(C1-Cealkyl)sulfonamide, C;-Cealkylthio, aryl(Co-Cialkyl)thio, C;-Cealkylsulfinyl, and
C,-Cgalkylsulfonyl, and

(c) -GR, where
G is chosen from -(CHp),-, C;-Caalkenyl, C;-Cialkynyl, -(CH2)nO(CHz)m-, and

-(CH,),N(CHj)m~, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs-Cscycloalkyl, C,-Cymonocyclic heterocycloalkyl, Cs-
Cobicyclicheterocycloalkyl, 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;-Csalkyl)amino, Co-
Caalkanoyl, Ci-Cjalkoxycarbonyl, C;-Cyhaloalkyl, C;-Cshaloalkoxy, and phenyl;
X and W are independently O, S, NR, or absent,



het eroaryl group having a 5-nmenbered heteroaryl ring

fused to a phenyl ring, an optionally substituted
w@aootioadoby unsat urated or aromati c het erocycl i BCYUS2003/036809

having two 6- nenbered ring®, an optionally

substituted 5- to 7-nmenbered heterocycl oal kyl group

containing at |east one nitrogen atomand 0 or 1

addi ti onal heteroatons, an optionally substituted

partially unsaturated 5- to 7-nenbered

hetvaee® tlhydideggh ogR auQ, -Cealltyd ionanyt CaiCialk g stacloofwhich is substituted

nltr en atomand 0 or diitio ero a 5-

or "B e SrdGRgrr B kTG un B g 4y R cJad, amino,

Phasmsl oﬁf d?fttjzﬁﬂ@@lk | CliOhloa®ox$ (f:y@ ;@rclsegame)x% 418 mono- and di-

11- nenbéred bicyclic heterocyc1oa yl” gro

cofftiatsillpdamind;east one nltrogen at om and O to 3

v I I TP b Yy 00, 10
Y is RLAC\Ay2,004AC PABASEbRiETEUSRD W@a}&wﬂl{yl,l@gc{a‘i@enﬁv C)-Crapcloalkyl,
ngrz%légntm Rl11 OR12 RO 11 (Vii) (Viii)

wherein when V is absent, W is absent;

Z is carbonyl, thiocarbonyl, or imino; and

R; and R; are independently hydrogen, or

R and R, are independently C;-Cgalkyl, C,-Cg alkenyl, or C,-Cg alkynyl, each of which is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, amino,
C;-Csalkoxy, C;-Cyhaloalkyl, and C;-Cyhaloalkoxy, 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;-
Caalkyl)amino, C;-Cyhaloalkyl, and C;-C;haloalkoxy.

3. A compound or salt according to Claim 1 or 2 in which Z is thiocarbonyl.

4, A compound or salt according to Claim 1 or 2 in which Z is imino or C;-
Cealkylimino.

5. A compound or salt according to Claim 4 in which Z is imino or methylimino.

6. A compound or salt according to Claim 1 or 2 in which Z is carbonyl.

7. A compound or salt according to any one of Claims 1 to 6 in which X is oxygen

and Y is -CH,-.



R15 R16 R11 N R11 (ix) (x) "N, R16 CNR16 i,1 11\
NR11 (Xi) (Xii) RRL1 R11 12 R13 R14 R12 (xiii)

W@ 00460883 R14 \ | \ | \ R12 O Rl1 R13 Rl14 RiCT/BIH08036809
R17 WD 2004/ 046095 PCT/ US20©3/ 036809 160 (xv) (xvi)
R, RI11 RI5 R12 t or tisOorl; X and Ware
i ndependently 0, S, NR, or absent, where Ris
hydrogen, optionally substituted Cl- C6al kyl, or
optionally substituted aryl (Co-C4al kyl); Vis Cl-C6
al Kyl , @edavmukié by balt 46301diHE}E bARbYI T .ClAMsABFTh whicH B is oxygen
%.—% a@:&yl, Cl-C6 al kyl substituted with

and is G etpal kyl, C2- OBal kenyl, C3-C7cycl oal kyl, or
absent; wherein when V is absent, Wis absent; Zis

car bonyl, thiocarbonyl, imno, or Cl-C6al kylim no;
A compound or salt according to any one of Claims 1 to 6 wherein when X and Y

are absent.

10. A compound or salt according to any one of Claims 1 to 9 wherein V and W are

absent.

11. A compound or salt according to any one of Claims 1 to 9 in which V is C;-

Csalkyl and W is absent.

12. A compound or salt according to any one of Claims 1 to 11 in which R; and R,

are independently

hydrogen, or

C1-Caalkyl, C,-Cjalkenyl, or C,-Cyalkynyl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, amino, C;-Csalkoxy, C;-Cshaloalkyl, and
C;-C;haloalkoxy. '

13. A compound or salt according to Claim 12 in which R; and R, are independently

hydrogen, methyl, or ethyl.
14. A compound or salt according to Claim 13 in which R; and R, are both hydrogen.

15. A compound or salt according to any one of Claims 1 to 11 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 di~(C,-

Cjalkyl)amino, C;~-C;haloalkyl, and C;-Cyhaloalkoxy.



Rl and R2 are independently hydrogen, or Rl and R2 are

i ndependently Cl1-C6al kyl, C2-C6 al kenyl, or C2-C6
w@bdogydoss each of which is substituted with OPCDUS2003/036809

substituents independently BHosen from hal ogen,

hydr oxy, am no, Cl-C4al koxy, Cl-C2haloallcyl, and

Cl- C2hal oal koxy, or RL and R2 are joined to forma 5-

to 7-menbered saturated or nono-unsaturated ring

optionally containing one additional heteroatom

chifsen 4 eompandsr selipcordingtfiodHaigr 13 i Whiskenber ed

it ..
R ar%ﬁ&zuarr%}o%gqg(%{; f(%HH“ %G?ﬁléé%@éﬁgcg natrt g d Oﬁ%@gﬁ béa&%&ﬁg nt cgntammg
h aiooa;gidﬁ1onhM{HaDWQma mitrich 5-@& 7 %ahlb@‘éd sa@irat€d at Hoxy-unsaturated ring is

GRS atieoley s bt ch ey shegen P ey, By, amino

I eQL-EBB1, d Q- (%alikyk)ﬁt ituents i ndependently chosen
from hal ogen, hydroxy, cyano, Cl-C6al kyl,

Cl- C6al koxy, nono- and di-(Ci -C6al kyl ) am no,

2 | k d

Coroal it RANR Sl o R o7 e

A, is egd,p pettallynmsaerafed dietehyoyrloggmum od h@tro@ddgtopb; R15 i s
) - o6al kyl ; R16 - Ceal k

S“bs"%te%vg\lh@)‘ﬁ% %ﬁﬁ%%@aéﬁ%ﬁ%’%ﬁh‘%? 85003/ 036800 161

(2) hdRdden! BRIESE BYdnolarhido 2nifbAsdol 1QBOLS- @owﬁpeﬂo?m YSH, C;-

chosen from al ogen, net hyI and met hoxy; :
Al ylp pndsg-£2 coayidt o Claim 1 wherein Al is a

(b) cd'c n%@l g?-@ Al P'@Jl?ﬁalkgg;gf‘é}/b%l S cz-é@ﬁl goxg Gy Caalkoxy(Cr-

het er Oar yl “gr
gr@alkyhaamhing(@- G@aibﬁbmoe@ ané de(©atyplkyh)amgnof mmd- 4 d&-(Cq-

nererubpRree: HBRE Rarlirih C iy B RERk garbons,

t Qndio- ﬁﬁ@ﬂﬁ@’(ﬁdjsb S/Béd?ﬁdé@h@@é ga; Cﬂ:?@l@ﬁlkﬂ%&l%xﬁh% &ono- and di-

| east _one_nitrogen at om and
hé@eﬁ@ékﬂh@lfoﬁa%é?atq1a¢da§k3’l}hl§a%f|}ﬂ(§0 -Saplbyl)this, C1-frettsdpeinyl, and

S ﬁﬁﬁ“ group containing at |east one
nltlroﬁge rgi O or 1 additional heteroatons, a 5-
(C)~@Ra\8herﬁenber ed heter ocycl oal kyl group fused to a

16 RSB L o ety Cr Geatiogy s of i bR

at |eaS(CI@J)rﬁ\I(l‘EHJ Ogeieréth and nmdnﬂep@d&n@dﬁllwwam and
het eroat ons; each of which Al is substituted with O to

5 RaipehosemEpmCs-Gasndpatkdem-Cymennszelis heisgpgycloalkyl, 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;-Csalkyl)amino, C,-
Cjalkanoyl, C;-Cyalkoxycarbonyl, Ci-Cshaloalkyl, C;~Czhaloalkoxy, and phenyl.



(a) hal ogen, hydroxy, cyano, am no, nitro, oxo, -COCH,
- CONH2, -S2NH2, -SH, G - C2hal oal kyl, and
w@leo@dmabdal koxy, (b) Cl-C6al kyl, C2-C6al kenyl PCT/US2003/036809
C2- C6al | cynyl, Cl1- C6al koxy,16€2- C6al kenyl oxy,
Cl- C4al koxy(C1- C4al kyl), am no(Cl-C6)al kyl, nono- and
di - (C1- C6al kyl ) am no, nono- and di-(d -
C4al | cyl ) am nod - C4al kyl , C2- C6al kanoyl

s 2o GO Pt Gl TRl SR PORl, ~ono- and

CAEpHEA Grih o thid lFﬁE&lﬁﬁﬁh [ 1y, imidazolyl
A 1516}% CISaI k yl’éﬁ}ﬂa%éonam de, Cl- %}éa ¥h| 0 Wipyrazoly, oY

aﬂyiflz(obdr wl}’lc?lllaﬂﬁzpldl Oéqzoéﬁdswgﬂzglu ﬁ)pl@?}pﬁ‘ura@ﬂdbenzothlazolyl

%e&%%&xﬁ%gﬂ%ﬁﬁaﬁ}ﬁ ﬁz?o[d]@_ﬁ a,ﬁ?&ﬁlﬁl%eﬁg%?ﬁl indolyl,

Cp @29 iopyrinaidihyl, Jclﬁléﬂrﬂw‘r&d(o@mbmopymm @r ¢ Hagtdomenl.e

dent | h f
cach Q3T crpHed Vith Bd SsitiiBleg Pl BT HpaFORREy | O
(a) hafdg@Rl nfdxy%ﬁh@raﬁﬁﬂ& lnﬁﬁd by,l-COORIaQPINE,, -SO;NH,, -SH, C1-

tetrahydrona and heteroaryl; each of

t ,
whklesogligyl. @d&l(éﬁabélkgméﬂ¢t uted with 0 to 5
(b) Clﬁé%ﬁla})let(%e@taﬁcehﬁdgg @g]g;ﬁ%rk X, € Qﬁﬁgy,f(fqujgall@ﬁﬂrleﬂ}? @]1-C4alkoxy(C1-

Koxy, nono-
d |C441I€§11) Gaahd(h Xa)jrlyb, mcﬁ’@- a@@}(l@a-rf@ Iikyl)ammo, mono- and di-(Cy-

SN SRR 2l Lo,

abl%@ﬂ& ,ani\@i- @%{3%@@%?0%&&)@9@%y@ﬁﬁﬂ@ﬁcarﬂ@&nviﬂ@ meone- and di-
eé@ ST e, GG ae: S G GG o, CrCalkslsulfing, and

ependent |y chosen from hal ogen,
hﬁ{%ﬁl@&ﬁd aggm no, nitro, oxo, d -Czhal oal kyl,

(c)—Cmammal oaI koxy Cl- Ceal kyl, C1-C6al koxy, and nono-

aIQ%?Ic ‘Oséé?@é‘boengg%’ H@%&%Wyc(lr‘ o%‘iap%gﬁe @%PX f) m0$

S5 oo sy
a%éﬁw‘fh%s%@‘ﬂéqui -CepshoalkylC ég%%locy%%teé%’g %lﬁgﬁiylzCP s

car bo md haﬁ &g@ﬁghlkyp ﬁndaﬂﬂfln@tm FonapthyB B BhddeRroaryl;

|ndepend are |ndependently
each mwlﬁsh(uaymd (ccms @@stauucé wwiih, 0 tors S@Estwr%ﬂ ingepghdendly chossh from
hal%gen, %ydroxy, amino, C;-Cyalkyl, C;-Cqalkoxy, mono- and di-(C;-Caalkyl)amino, C;-

Cshaloalkyl, C;-Cshaloalkoxy, and phenyl.



substituted with O to 3 substituents independently

chosen from hal ogen, hydroxy, am no, Cl1-C4al koxy,
w@ieo@dmabdal kyl , and d - C2hal oal koxy, or Rl anBPCRRSEN®036809

joined to forma 5- to 7-nkbered saturated or

nono- unsaturated ring optionally containing one

addi ti onal heteroatom chosen fromN, S, and 0, which

5- to 7-nmenbered saturated or nono-unsaturated ring

IS substituted with O to 3 substituents independently

chosen Arempbaddganlt adtpelifx s, Claih 1®in @1101634al kyl ,
Cl- 4al koxy, nono- and di-(Cl- C4al kyl ) ani ng,

Ay isphorhpanbdkyyridan yiepyie rsdawm1y4 Y5 PYRIHGRporinpyrgpidinyl-4-yl,

1-3-y1
* Y LRSS e 8- s ool Lt YL Byl Dol 2o pyyrol -3
Cl Airm-2- yhrfuranBHyly\mrrml Z—yl,spyremoh@ -yb py1@iol- mapmyqufﬁ-yimmdlazol 1-

B R TN

aCSCQVSdﬂnTélQolt@qu §|3Dﬂhihdﬁl201?4 YN I\MB—ﬁlﬁhdZaszS-@lﬁrolﬁmYJZryl 7180)4&201 4- yl
conpound or salt according to any one % d aj ns
i nisprazehSyLiigoxazalgey, isgxago \A vk 150@.@1 -5 egmyag%ﬂggenzoﬁuan-&

C}{ Ué?zg Oal: ?@%%nﬁ%%n% -y vﬁd@'ﬁ gq(rbéleb[w]@&mrzdﬂgg

one o s oxygen
Y bemzomiﬂl(azlal—z yEbelﬂzo{idﬁmpbnm-Z@ﬂ HErchromsudrdi ng to any

Begoiedipbon bbb e desp it RgLo g ARG b I P2

1 EEyﬁmMﬁf6ey1M1Nycﬁﬂl§an[@][$ 4)abgantyl, ihdol- 2‘\yl‘; pmammp Do ]pyrimidin-
salt accordi to any. on l1to whi ch V

i sSoll-1Fethigneld.3-sharagpl-& Ylal% éﬂﬂ“e&‘gﬁ 31 ﬁfﬂhﬁglﬁl or sal t
each%)g%ﬁ |18 guﬁgﬂt@é@’wﬁﬁ‘@ tP% siflsBiubBts ﬁdeﬁenliérgljkﬁﬂgérpﬂorﬁl and

are i ndependently hydrogen, or
(a) hé]bgéizﬂ,dnlyﬂmyl Gyany, aGRacCautok ¥y |- -COQIL hC@NPWnSéh , -SH, Ci-

3 substituents independently
m a?]fyg’rﬂnﬁncf t%gﬁloaﬁy@’r’ oxcg, am no, Cl- C4al koxy,
(b) (Qlcégmyal(g&tgaudenylgogCGamyn% Icd @alikksoy YC,-Coalkenyloxy, Ci-Caalkoxy(Ci-
Caalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Cgalkyl)amino, mono- and di-(C;-

Caalkyl)aminoC;-Csalkyl, C,-Cealkanoyl, Co-Csalkanoyloxy, C;-Csalkoxycarbonyl,
-mono- and di-(C;-Cealkyl)carboxamide, (Cs-Ccycloalkyl)carboxamide, mono- and di-
(C1-Csalkyl)sulfonamide, Ci-Csalkylthio, aryl(Co-Caalkyl)thio, C;-Cealkylsulfinyl, and
C:-Csalkylsulfonyl, and
(c) —GR, where
G is chosen from -(CHy),-, C2-Caalkenyl, Cy-Caalkynyl, -(CH2)nO(CHz)i-, and
-(CH,),N(CHy)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs-Cgcycloalkyl, C,-C7monocyclic heterocycloalkyl, Cs-
Cigbicyclicheterocycloalkyl, 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;-Csalkyl)amino, C;-
Cshaloalkyl, C;-Chaloalkoxy, and phenyl.



13. A conmpound or salt according to Caim12 in which

Rl and R2 are independently hydrogen, nethyl, or
we@tdnlo46093l. A conpound or salt according to Cl BETUSRI03/086809

which R1 and R2 are both hydrogen. 15. A conpound or

salt according to any one of Clainms 1 to 11 in which

Rl and R2 are joined to forma 5- to 7-nenbered

saturated or nono-unsaturated ring optionally

contai ni ng one additional heteroatom chosen fromN, S,

ang0.0, Mkbmpobnd dreall acrendisg RoClamal iraykidh dv is substituted with 0 to 5

rm -unsat urate n ubstituted with 0 to 3
flugis ndep b’%@?ﬁnl Mchosen from hal ogen,
(a) hamge(‘:rp &ydroﬁw c@@no gl}”lnh%g' ﬁitfg‘i MJ& c@bﬁfhgﬂ}@ﬁxm OP0SmlAaNdxy, and
| oa

(b) GACatkyh |Co£6aumyy, M@kﬁr@&y(@@éwsylm@wmﬁ%&)a@%sww #8d;di-(C1-

16 whi ch

o Coflef R Blond 3l REEELARGafnde, 2 o
(c) —smamhalteed or nono-unsat ur at ed ring containing no

it | whi ch nb d
s BoB G vorG O et 660 RERENCHT 80Tt ut oc
W' Rh is:L@ c§cl§élﬁ§lt 5 bHe M embeRd RS Bloh Ky LRSS | @A heteroatoms

hal ogen dr ox am no, Cl-_Cal kyl, and Cl-C2al ko%
17. A cmdgmd@m rohgggntfrome OB cindgV:tTo ORAynERkeresk hatgraatikeontaining
2 to 16, qo¥ Eﬁﬁjohyo@%& aldafh1, and
het er ocyvgq:aﬁggtgﬁﬁon{ﬁn Itlizdreg Sgr oup; gsﬁt ut{gy -
with O phten&l substituents i ndependent Iy chosen from

each %@{H% (%? A géﬁptec%%&ﬂ gé?] gls%l:cﬁ%mjts (Eegen&%nﬂy cl%csxeyfrom

d hﬁgé‘@ﬂ H?drbﬁﬁéhlncﬁ@«(&ﬁlkylcﬂ;l Codkdsyy, mofd- &adali-Kepyhalkyl)amino, and
C2- Coal k Cl1- Coal koxy, C2-C6al | cenyl oxy,
01Cc£ah41%l Xl(?rnd@df@dhkk‘i’ﬁl)koth no(Ci - C6) al kyl, mono- and
- (Cl1- Ceal kyl ) am no, nono- and di-(d -
C4a| kyl ) am nod - C4al kyl , C2-Cé6al | canoyl ,
CZQCsaI kanmpboxd/or sglt a@eadikgio/Claimbadhyd whichono- and

Aji iy %@ ‘rétf@ &1&@{9ﬁ0§1%§qxamsalﬁﬁﬂ)§ndﬁ%lx 8hoseH éro&} halogen, hydroxy, cyano,

(%?Q%.?hlgl ib;EdJ ngl%malgyll %c{;ﬁa&%«yﬁy?lcqr%alkyl Ci-Cealkoxy, C;-
ar a 10 all C Su n
@@WSG# %Pm%‘al Coylk IRy lepagm el §4aﬂ¥pd>§gﬁno and mono-

fr L |, C2-C4al kynyl, -(CH2)"
q%?@@é’%lgyl)% @?—é)n where n and m ar e

i ndependently 0, 1, 2, 3, or 4, "and



Ra is chosen from C3-C8cycloal |l cyl, C2-C7nonocyclic
het erocycl oal kyl, C5 C obicyclicheterocycl oal kyl ,

WO p@anydoss t et r ahydr onapt hyl, aryl, and het er oaPg1/1S2003/036809
each of which (b) and (c) 168 substituted with 0 to 5
substituents independently chosen from hal ogen,
hydr oxy, am no, Cl-C4al kyl, Cl1-C4al koxy, nono- and

i -(Cl-C4al kyl )am no, C2- C4al kanoyl ,
Cl- C4al koxycar bonyl, d -C2hal oal kyl, Ci1-C2hal oal | coxy,
angh, pheﬂwgmpm&clﬁ%]/t Qo thihg BGB&U%& 00310368696 whiteirl 8.
ound or salt acc ng to a|m17 erei .S, .
Ay 1s&ie@£qﬁkylﬂ%ﬁtqy9}oalk§b OF &%’ %7m Wyﬁlfcdlileﬁvpcyc R gfﬁrﬁa?rh él which is
subsﬂaawd%nl ft tofﬂ@@enluempﬁ{deg&hyﬁﬂy dndkagshy! . thiazolyl,

triazoly hi adi azol yl', oxaZolyl, i soxazol yl
(a) hblegqmﬂludramy,lcyam Amatchhidteopxa, -CObER z@@NHzpﬁ&NHg, -SH, Ci-

i ﬁ%?&g%'ﬁzfggﬂék%ﬁﬁf)é%}%]d ZO| yIpyr azol opyrim di nyl ,

(b) Glt@@mﬁ Oy @aElRem, Cheptionyt, ﬁ‘-ﬂealk&f}’, QG hikapionyl, Cl-@aﬂihoxy(cr
St ituents

which is substltu ed Wlt
i n@@é]é}%éﬁif}%cbﬁ@@é‘ﬁ rgsdo e Ggaéﬁﬁ ARTBP-dRSRO- Yhitin C1-
a , 1k6rycarbonyl
A G B icony S (o] - Chal ey
C2-138®t+ lamiadnyﬂcl @GalkyBedrharayiide, §1-CEaflreliyl)carboxamide, mono- and di-

an{&‘?@ﬁ( %1}1%%@@0%%@%& G cg—i@é(g}ﬁt%?,)cd -Ceallylsulfinyl, and

" noapCsakgdsulfongCand C4al kyl ) ani nod - Caal kyl ,
C2- Coal kanoyl , C2-C8al kanoyl oxy, Cl-C3al koxycar bonyl ,
(© GRefdereand di - (Cl- Csal kyl ) car boxani de,
(Cé &Zmé&h ﬁainkyd:ﬁg émankéi@ ?aaﬁd-(dH»)HO(CHgm , and
Céal kyl') sul f onam de, C6a| k%qp
ar yI ( CO-{(CHalN{THD ki, @fhe@m@@ana@yn endonily 0, hrig3, or 4; and

]E:lggnJBah1 Ej}giﬂ%%ng en_écyégoqﬁa)g e cﬁﬂé@ %ﬁ et@roc?clSﬁQﬁees

-(CH2)! qoad%hcheterocydﬂdalkyl( w1, tN@z{Blﬁﬂl)o,napthyl wiykraed heteroaryl;

and m a ent 0,.,..1 , .3, or. 4: and IS
cochRSuRY b) o (EsBeae Y BAPIEg S S ebsibpRdndop ity Hose fom

hehﬁBQ&]}’ R REK ¥nind5e, -@49@?'10@9]04'&113&@9&1@13&-@@&111(@1 -Cgalkyl)amino, C;-

i ndan t et rahydr onapt het er oar

LSl ok by aadbopel Ci-6 AR i G IkARD 5 phen.

substituents i ndependently chosen from hal ogen,

hydr oxy, am no, Cl-C4al kyl, Ci1-C4al koxy, nono- and

i - (Cl-A4al kyl )am no, Cl- C2hal oal kyl,
Cl- C2hal oal koxy, and phenyl. WD 2004/ 046095
PCT/ US2003/ 036809



166 19. A conpound or salt according to Caim18 in
which Al is phenyl, naphthyl, pyridin-2-yl,
WEoMaiq98-yl , pyridin-4-yl, pyrimdin-2-yl, PCT/US2003/036809

pyrimdinyl-4-yl, pyrimdie-5-yl, thien-2-yl,

thien-3-yl, thiazol-4-yl, pyrrol-Il-yl, pyrrol-2-yl,

pyyrol -3-yl, furan-2-yl, furan-3 -yl, pyrazol-I-yl,

pyrazol - 2-yl pyrazol -4-yl, pyrazol-5-yl, indiazol-

yl, inmdiazol-2-yl, indiazol-4-yl, indiazol-5-yl,

t hjZﬁZ ol A%omb?uﬂdhirazlﬂ') hecdrdihg tot@igﬁim 'rvﬁeryini

3-triazg 2, 3-.t hi adi azol - 4-yl ,. .

AvisCEoaH Gk syl AL, Py Toliding) Siperfi edainy. g pprpholinyl; each of
which§9 %ﬂﬁ%ﬁ’l{ufeﬁ Wik 0 fo%oéﬁﬁﬁﬁherﬁs Ml'd@pén@&%@%ﬁbseﬁﬂﬂm

I soxaz benzof uran-2-yl, benzof uran

(2) hplogem faydrany,lywo 2oz ot amsCQOH Hé@IZTHp,ySQQNEﬂZ,ySH C-

e ohBp Rt B R e 2- 1
) Ch&fgélkﬁd’;k[z I}ﬁlk&i}@)@@@ﬂ@inyl C1 C6a1koxy, Cy-Cealkenyloxy, C;-Cqalkoxy(C;-

a] B GGy 02 hyRaraL a6y T B oopey fnd di-(Ci

i ngh lk}g)a}? mngy(f %H{?/ szjcsgl'k@l}lcﬁbf r@g”@éﬂlldanoﬁow C;-Csalkoxycarbonyl,
1Ht hi"eno razol-4-

1H-rn¢noe Ao @i; (311@6@1Wémb0>®mﬂe (@a@ﬁ}’dﬂalkyib@rqugmlde mono- and di-
LR, EOCCRBSE L HIRILS AR RISOR oyl and

ox@iC%£E¥kMﬁm§£BhQ, -S2NH2, -SH, Cl1- C2hal oal kyl, and

Cl- C2hal oal koxy, and (b) Ci-Ce6al kyl, C2-C5alkenyl,

(©) EREH& cynyl ,  Cl- CBaIkoxy, C2- Coal kenyl oxy,

Cla%elkd&%%&l(cﬁé | &y.Chalkédii, @9(@&1 | 2 &1h), O TrY);; -, @Rt
(C1- Coal kyG%an1no nono- and di - (Cl-

C4a| kyl a(é:ﬁﬁz)aN H-amhpte n aoprnegrgiirdapendently 0, 1,2, 3, or 4; and

C2: CSa kan onyl, -nmono- and

di | ctﬁf S °“F %gﬁﬁﬂc&"gﬁn‘%’h SR RGN

(C3- C7cyc|oa|ky|)carboxan1de nono- and di- (C

1- C6al kyl )sul fo | c

2 T CobmRPPEY] SToH: Lot Ry Y i S0 PF Figpmulaygherein:

Cl- CBaIIcyIsquonyI and (@ -GRa where Gis chosen

from-(CH2)n , C2- C4a|kenyl‘ C2- A4al kynyl, -(CH2)"

QCH2) m, and - (CH2)2® ) -Fahere n and m ar e
independenDIy 8 1, or 9. and Ra is chosen from
8ﬁflo | kyl pnocyclic heterocycloall cyl,

oal kyl , i ndanyl,
tetrahydrona t hyll, aryIRTand heteroaryl each of
whi ch (b) an (C)R2IS substituted wdarmu@ 2o 5

bst i Snts |nd%§endently chosen from hal ogen,
R4aH§ 6¥§W' IRFher MYl 0] kyl | Cl1- C4al | coxy, nono- and
Iboﬁthggmk ahd cyl)am no, Cl- Czhal oal kyl ,

oalkox and phenyl
Ry; represents O to 3 substltuents independently chosen from halogen, hydroxy, cyano, Ci-

Caalkyl, C-Cyalkoxy, mono- and di-(C;-Caalkyl)amino, C;-Cohaloalkyl, and C;-
C;haloalkoxy.



WD 2004/ 046095 PCT/ US2003/ 036809 167 20. A conpound
or salt according to daim19 in which A is

wammgidont ed with 0 to 5 substituents i ndepeneenub3003/036809
chosen from (a) hal ogen, hya@roxy, cyano, am no, nitro,
oxo, Cl1-C2hal oal kyl, and Ci1-C2hal oal koxy, and (b)
Cl-Coal | cyl, Ci-C6allcoxy, Cl-C4al koxy(Cl-C4al kyl),
am no(Cl-C4)allcyl, nmono- and di-(Cl- Cdal kyl)am no,
and nono- and di - (Cl- C4al kyl ) am noC - C4al kyl ; and (c)
- @Ba Whete@mgauing of sadtace$iGhiZ)tp Claimr ( @291 Hop:@ii2)3, whereirand
-(CH2)" N(CH2) m, and Ra ié C3- 8cycl oal kyl, 5 or

6- menber ed het er ocyefo t ing 1 or 2
het er oat o ipdep ndentlly chipsen fromO0, S, and N, 5-
or 6-xenbsed i_ni 1, 2, or 3

G- Xe ete ry, cont
hetér oatons N ndelNende gy chosemrfromO0, S, and N,
i ndanyl , anqllq1 phgnyl , each of whi iﬁ% (c) is
substituted with 0 to 5 substituents"9 ndent |y
R, ardN@SEOndr088n Jalepgetnghydr oxy, am no, Cl-Cdallcyl,
Cl- G4al koxy, nono- and di-(Cl-C2al kyl )am no, and
R,; agl Repdaah sepkdspnt 0 taddubstiterindenerdspily chasen Koruhgbegsadhysioxy,
sal t i ' [ igh ' [
o P AR S B e R A RS 1 SR, and
hate@gnloatkpdy.oxy, cyano, ami no, nitro, oxo,
Cl- C2hal oal kyl , Ci1-C2hal oal koxy, Cl-C6al kyl,
Cl- Cbal koxy, Cl- C4al koxy(Cl-C4allcyl),
amdo( Gl o&ApSInd)or salfReBrdi Clafth 1 6£1 o€ @inkitd 4 axhddéin: and
nmono- and di - (Cl-4al |l cyl )am nod - C4al kyl . WD
2004/ 046095 PCT/ US2003/ 036809 . A conpound or
salt according to any one of C to 16 wherein A
is C1-C6 al kyl, C3- ¢l 08N eyl ot C2- Crmonocycl i ¢
het er ocyclooal | §1, . whi/gh i $ybstituted with O
to 5 ubstitugﬁ\g's ilodepenhdegit | , chosen from (a)
hajegeny Xyn-CyRed, am'io, "hitro, oxo, -000H,
“CONH2, - SCPNH2, |- SH, 3+ C2hal oal kyl, and
Cl- C2hal oal Kdixy, Rand (b) Ci1-Ceallcyl, C2-Kgeiukehyl

R art%%%%%ﬂ%%%’@gﬁ]ﬁy%e}ﬁ %@th mcﬁgl( ié:in 386;))&(1% cyl, nono-

R, 288 R flack tbr&Bad dal3) BitiRentd BB&en @iy @hodefFrom halogen, hydroxy,
cyano, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Caalkyl)amino, Ci-Cohaloalkyl, and
Ci-Cshaloalkoxy; and

Ri3 and Ry4 are independently hydrogen or methyl.




C4al kyl ) am nod - C4al kyl , C2- C6al kanoyl

C2- C8al kanoyl oxy, Cl-C8al koxycarbonyl, -nono- and
wa@l2eog@is0@6al kyl ) car boxam de, PCT/US2003/036809

(C3- Crcycl oal kyl ) car boxam d&l nono- and di -

(C1- Coal kyl ) sul f onam de, C1-C6al kylthi o,

aryl (Co- C4al kyl )thi o, Cl-C6allcylsulfinyl, and

Cl- Coal kyl sul fonyl, and (c) GRa where G is chosen

from-(CH)ri , C2-C4al enyl
-(2%42) AR of saéwacorﬁ %kf)iﬁoml.aé Whesss m
are independently 0, 1, 2, r 4; and Ra is chosen
from C3- C8cycl oal kyl , C2-CJ
het er ocycl oal kyl ,
i ndanyl, tetr ydro &p &, and heteroaryl;
each of ichi{b) & |s sufstituted with 0 to 5
subsb(tue S o) J
hy&rony anﬁho Cl- C4al koxy, nono- and
- (Cl- Gal eyl )mmi no, - C4a|kanoy|
Cl C4a|koxycérboﬁ§l Cl- C2hal oal | ¢ ﬁ%“@ibéihaloalkoxy
R; an@ aR R Bena Ry 9@144 %@qgahﬁcwszoow 036809 169 23.
npound or Salt according to Claim22 wherein Al is
Ri al@ILR@@a@h lkzytesem:g 13 @ybsltlmmsclg/deperplfnﬂbchcdern’gibm halogen, hydroxy,

7085 EL P PEPLBEY by TR RSy FE oo, n

|mqamemdembky chosen from (a) hal ogen, hydroxy,

cyano, amno, nitro, oxo, -COOH, -CONH2, -SO2NH2, -SH

Cl- C2hal oal kyl, and Cl-C2hal oal koxy, and (b)

C&B% alAdepo%d Q@@lﬂ‘a‘ééﬁ&hmg@@ﬂ?@{e@f@&m Cdr 60k deR%¥A 6, wherein
- C6al kenyl oxy, CI1-C4al koxy(Cl

an1no(C1 86)a| cyI Z110)

nDno- and al kyyl ) am pod -4al | cyl,

C@a[k yI oyI -CSaIkoxycarbonyI
- roino- ¥nd Yoar bo \ﬁ?@e
(C3-Crcycl o carboién1de nono- and

i -
( C1- Csal kyl )§u| fonami de, Cl-C6al kyl thi o, Hmula 6
R, an@'RXlafecfﬁd%ﬁJiéfMly)htyHﬂo@en Qjm&;ﬁﬂl d sul finyl, and
Cl- Ceal kyl sul f onyl , d (c) -GRa where G i s chosen
Ry alfd’ Bmeaghgigpyesent 0 t¢3 s@sﬂt@eﬁymdep@@smmh@yﬂyfmm halogen, hydroxy,

PR EECRMT My AT MR bRER, & 23, nd

f Qo bdo8Raxic| 0al kyl, and phenyl. 24. A conpound or
salt according to daim1l1 or 2 of Fornmula 2, wherein




0 O,Ro A  YNNRLRLR Formula 2 Rl and R2 are
hydrogen or nethyl; R10 is Cl-C6al kyl; and R11l

wo epres®pt s 0 to 3 substituents i ndependentl|y BOIDESI003/036809
from hal ogen, hydroxy, cyamg, Cl- C4al kyl,
Cl- C4al koxy, nmono- and di - (Cl-C4al kyl ) am no,
Cl- C2hal oal kyl , and Cl1- C2hal oal koxy. WD 2004/ 046095
PCT/ US2003/ 036809 170 25. A conpound or salt
according to Cdaiml or 2 of Formula 3, wherein: OS
[ B.X, ABbmYoihd\briRall adebRlifgltoRAaikot nu? af BornfRla and R2
are hydrogen or nethyl; and R11l and R12 each represent
0O to 3 substitydentsAn enp{gﬂﬁz%&lchosen from hal ogen,

hydroxy IEyaJ/;la Cl- G4al ylh al Rgpxy, nono- and

and
ClACZhaI k’%ﬁxy N6, Rplm%und r salt accordi ng
Clalmlor Rof rmul a 4, wher €l L OS/ RI2 X~ A
Al RI3 R4 Al Y NNTf RL R2 For 4 Rioaith R2 are
i ndependent|y hydrogen or nethyl; R11 and R12 each
R, andoly s énslependentl ghydiogsnior siys | ndependent |y chosen
Ry agﬁ %&%%}] Q%E%en{n‘% ﬂ)ro 3?3855’:1 u%)f?l?% fe%ﬁél%%hgiel#] ﬁrr]om halogen, hydroxy,
Cleyaabdl odlakigll,, Ciabalkogy.- rmﬁimabmhdhk(@xaﬁz;a]&mﬂammo C-Cshaloalkyl, and

C1-Cyhaloalkoxy; and

Ri3 and Ry4 are independently hydrogen or methyl.

30. A compound or salt according to Claim 1 or 2 of Formula 8, wherein

O S Z

X< J\ )J\ \\l

AT
R Ro Formula 8

R; and R; are independently hydrogen or methyl;

Ry represents O to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, C;-Cjalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cphaloalkyl, and C;-
C;haloalkoxy; and

Rs represents Cy4-Coalkoxy or Cy4-Cealkyl.



R13 and R14 are independently hydrogen or nethyl. WO

2004/ 046095 PCT/ US2003/ 036809 171 27. A conpound or
wa ao/0amedrding to Caiml or 2 of Fornula 5, PMIBEUS2003/036809

OSORI2Z Al X~)~)~YNN3XRI1L RL R Fornula5 RL

and R2 are independently hydrogen or nethyl; and R11

and R12 each represent 0 to 3 substituents

i ndependent|ly chosen from hal ogen, hydroxy, cyano,

Cl- 4al kyl , Ci1-C4al koxy, nono- and

di 3(.Cl- L4ahpytndsuitmocorfihg €28mimalds 2lof Fandula 9, wherein

Cl- C2hal oal koxy. 28. A conqgund or salt accordlng to

any one of Claim1 érnmula 6, wherein OS

A~x1Y)I\I)~ f x$ RAT| O R [12 | RL R2 Fornula 6 R1

and Ry ar eli ndgpendeaqt yNhydrogen or nmethyl; and Rl11
an@(ﬁlZYéacthepmbsen to 3 substituents

i ndependent | en froﬁlhalogen qydroxy, cyano,
Cl- C4al kyl , Ikoxy, nono- aAgnula

Lol IoaIIcyI and
Ria 1R%§%a&g%lt%xy§‘% %004/ 046095 PCT/ US2003/ 036809 172
R;; 2Presehtsbivpomnbstitoents adepeadensiydhosgntfonChalpgang hydrogy, syano, Ci-

Fo &T&ﬁ'ﬁ 8 1-C4a9ko§(y,Rr}1§nol?1aﬁd %1—(C1-AC4aff<yl)ammol,\lCP-Cﬁ:qlajtoallR]l, a%% Ci-
C;haloalkoxy; and
Ry¢ is Cy-Cgalkoxy or Cp-Cealkyl.

32. A compound or salt according to Claim 1 or 2 of Formula 10, wherein

Rig
0 S

Ry Ro 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, C1-Cjalkoxy, mono- and di-(C;-Calkyl)amino, C;-Cohaloalkyl, and C;-
Cyhaloalkoxy; and

Ry¢ is Cy-Cgalkoxy or Cy-Cealkyl.



Formula 7 Rl and R2 are independently hydrogen or
nmet hyl ; R11 and R12 each represent 0 to 3 substituents

WO pdepemeent | y chosen from hal ogen, hydroxy, BgBENS2003/036809
Cl- C4al kyl, Ci1-C4al koxy, notté- and
di - (Cl- C4al | cyl ) am no, Ci1-C2hal oal kyl, and
Cl- C2hal oal koxy; and R13 and R14 are independently
hydrogen or methyl. 30. A conmpound or salt according

tg,daim1 or of +.F |l a.8 r ei -
5y e eRED o pE g ol TR ol 1T, Whertin

i ndependently hydro or Regthyl; Rl1l represents 0 to
3 substitgent s i ndépendgnt |y chosen from hal ogen
hydr oxy, pgyanqg, Cl; C4al'kyl, Cl-C4al koxy, nono- and
di 4 €~ BAak kg L~ C2hal oal kyl, and Cl-

Cﬁﬁaloa koxg; and R15 Represents C4- Coal koxy or

C4- Coal kyl . RnD 304/ 046095 PCT/Hd520R3/1036809 173 31

A _conpound salt according tog Claiml or 2 of Fornula
Ri ang R, grecpdqpandentlp hydrogen onmgtiyl v) \ N1 | R11 Rl R2
Ry isﬁg;tgrﬁgj:%% O%P 3%%b§fﬁlgen|f§2in@e§p%m'tlégﬂg RENER RohYh A OBRRE, cyano, C;-

1 represents substituents

i tdpgnbentdlyoxyhowen fdoin(Galaden)amind Coxsphalegliine andd -
C%?%Qﬁl Cl- CAal koxy, nmono- and di-(Cl-C4al kyl ) am no,
clebapadk St 71, and C1- C2hal oal koxy; and R16 is

Ry is@-CRMokP¥YCRTAM1Coal kyl . 32. A conpound or salt
according to Caim1l1 or 2 of Fornula 10, wherein

34. A compound or salt according to Claim 1 or 2 of Formula 12, wherein

N R
7
X0\
NR11

2 Formula 12

0O S
AL

R4

A7 r?l
R
R; and R, are independently hydrogen or methyl;

Ry, is represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Csalkyl, C1-Caalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cyhaloalkyl, and C-
Cshaloalkoxy; and

Ry¢ is C;-Cgalkoxy or Cy-Cealkyl.



Rl6 0 SjT1)~J, A  YNNNRI1 RL R Fornula 10
Rl and R2 are independently hydrogen or nethyl; Rll is
wo epres®pt s 0 to 3 substituents i ndependentl|y BOIDESI003/036809

from hal ogen, hydroxy, cyams, Cl- C4al kyl,

Cl- C4al koxy, nmono- and di - (Cl-C4al kyl ) am no,

Cl- C2hal oal kyl , and Cl- C2hal oal koxy; and R16 is

C2- Coal koxy or C2-Co6al kyl. WD 2004/ 046095

PCT/ US2003/ 036809 174 33. A conpound or salt

acB8fr di Agotpo@idadrsalt acrordngfo Gleinmililoa2 bf Fomida é3,rwhetdin
R16 0 S 1l Al-, YNN | I RI1 R1 R2 Fornula 11 R1
and R2 arqjindgpend hydrogen or methyl; Rll is
represents||O t¢ 3 substijffuents independently chosen

f r om bal N C4al kyl ,
C1A€4alkoxy | MONQ- &1 ( I kyl ) am no,

Cl- C2hal oal ki), &3d Cil- C2h | oal koxy; and R16 is

C2- Coal koxy or Cl-Ceal kyl. 3 X conmpound or salt
according to Caim1l1 or 2 of Fo'?‘r?ul aFofmulafidrein N

R aT e BB RARER Y BRSOER BB, R1l 1 repr eqent s 0

Ri1 5&1 1%2 %m&%ﬁ&ﬁ&ﬂ@ % 3 Biserese Mdoyerabasedhobdnomdh ahpger) hydroxy,
hydroxy, cyano, Cl- C4al kyl, Cl-C4al koxy, npno-

and
di cyago- @Qp@@yl)%mcl,@g(oxmlm% A di- (@ArC4agqyaa1@po C1-C2haloalkyl and
C1-Cshaloalkoxy.

36. A compound or salt according to Claim 1 or 2 of Formula 14, wherein

2 I
x\ \ \\
ATTY N" N \R11 Riz
Ri R Riz Ris Formula 14

R; and R; are independently hydrogen or methyl;

Ry and Riz each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Caalkyl, C;-Cyalkoxy, mono- and di-(C;-Cyalkyl)amino, C;-Cshaloalkyl, and
C,;-C;haloalkoxy; and

R;3 and Ry are independently hydrogen or methyl.



C2hal oal koxy; and R16 is C2-C6al koxy or C2-Cb6al kyl. WO

2004/ 046095 PCT/ US2003/ 036809 175 35. A conpound or
wa a4/ 0amedrding to Caiml or 2 of Fornula 13, P@hEsm031036809

OSAIX,Y-NN11 | RI11 R17/6R2 R12 Formula 13 R1 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,

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

C137C2hak oahpytind salnaecofding@iGhinal kol pf F@BulAl § ovhecumd

or salt accordi ng to aiml or 2 of kornula 14,

wher ei n N \pR MR /ﬁllr*'lz Rl R2 R13

R14 Fornu R1 |and ndepgende 'y hydrogen
)wa 2\

to 3
subst i t ent Ni nd&lpen nfukyochos fromgal ogen,

hydroxy, cygno, rE1- CAal | koxy,” mona:_an
i -(Cl1- Malﬁl)am no, Cl-C2hal oal k@ﬁ and - Forin i 15

R, ar@{{%@ﬁ{&@éﬂ&@myyhﬁ eRb3mRAE1;R14 are i ndependently
hydr ogen or 2004 046095 PCT/ US2003/ 036809

R;1 ahd &1BFch ncp@@mmﬁqd% syhstituenscidfeneagently chpsen fom palogenghydroxy,
Focyglﬂé,ab f—%mllé% ¢ §&;Qlko;%r, Thdth3 alﬁlléi-(ﬁll —C4alkly1')\5nlﬁ?13, @1 -B}h%loalkyl, and

C;-Cshaloalkoxy; and

Ry3 and R4 are independently chosen at each occurrence from hydrogen and methyl.

38. A compound salt according to Claim 1 or 2 of Formula 16, wherein

Xo
ATTTY

Formula 16
R; and R, are independently hydrogen or methyl;
R;; and Ry, each represent O to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Cyalkyl, C;-Cyalkoxy, mono- and di-(C;-Caalkyl)amino, C;-Czhaloalkyl, and
C,;-Cohaloalkoxy; and

Ry7 represents 0 to 2 substituents independently chosen from halogen, methyl, and methoxy.

39. A compound or salt according to any one of Claim 24 to 38 in which
X is NR and Y is —CH;- or —-CH,CH,-; or
X is O and Y is =CHj;- or —-CH,CHj>-; or
X and Y are absent.



Rl R2 R13 R14 Fornula 15 Rl and R2 are independently
hydrogen or nethyl; Rl1l and R12 each represent 0 to 3
W@ g idoaent s i ndependent |y chosen from hal ogePCT/US2003/036809
hydr oxy, cyano, Cl-C4al kyl77 Cl1- C4al koxy, nono- and
di - (Cl- C4al | cyl ) am no, Ci1-C2hal oal kyl, and
Cl- C2hal oal koxy; and R13 and R14 are independently
chosen at each occurrence from hydrogen and mnet hyl .
38. A conpound salt according to Caim1 or 2 of
Faionul & dimpovéroebait actn8in1a anApneONGINNN 1>2, @ 34 tp 3RIwherein

.R17 R1. R2 Faornula 16.. Rl and re independ I .
AvisRyeBgb AR i igrecoiant o Bon IBEPLRARY % bsgimons
S Uhgdpehdtany shoseH GRaEeschyhyaReseeyaho amibal @g€alkyl, C-Caalkoxy,
hydr oxy, cyano, Cl-C4alkyl, Cl-C4aI§oxy mne- and
dim@@la@ﬁé1—lanc)‘4aﬂﬁm@}1m@1cc§ﬂ&ﬂ%§%w, Caffghaloalkoxy.
Cl- C2hal oal koxy; and R17 represents 0 to 2
substituents independently chosen from hal ogen,
netlhy| ,A aodporetivoxalt acc8@lingo eonpouelidClaimssh Rt onddcteddioh formula
0 any one of daim24 to 38 in which Xis NRand Y is
17, ] ! or -CH2CH2-; or Xis 0 and Y is -CH2- or
-CH2CH2-; or X and Y are gbsens. WO 2004/ 046095
PCT/ US2003/ 036809 177_,40. |[A co ougg or salt
according to any 3 ~Cral “N2, 20r 24 to 38,
wherein Al j yrazfi nyl, pyrli dyl | or quinaxolinyl,
each of whi stitutedRu thR® to 3 substituents

i ndependent\y ¢ Iron1halogen, hydr oxy, cyano,
am no, Cl1- F/ I, éi-C4aIkoxy, nono- and
di - (Cl- C4al k4 am no, Cl-C2hal oal kyl, amdrmula 17

Cl- C2hal oal koxy. 41. A conpound or salt according to
wheratmy one of Clainms 1, 2, or 24 to 38 of Fornula 17,

Riga 18 eyrd%grén,qla%gen, hydroxy, cyano, amino, Ci-Csalkyl, Ci-Cjalkoxy, mono- and di-(Cy-
Caalkyl)amino, C;-Czhaloalkyl, or C;-Czhaloalkoxy; and

R, represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, amino,
nitro, C;-Caalkyl, Ci-Cyalkoxy, mono- and di-(C,-Csalkyl)amino, C;-Cshaloalkyl, Ci-
C,haloalkoxy, and phenyl.

42. A compound or salt according to Claim 41 in which

X and Y are absent; and R; and R, are independently hydrogen or methyl.



OX,Y)~N~NA2 / \'l R R R18A R18 Formula 17
wherein R18A i s hydrogen, hal ogen, hydroxy, cyano,
w@niono460@ - C4al | cyl , Cl- C4al koxy, nono- and di PCTZUS2003/036809
C4al kyl ) am no, Cl-C2hal oal kyf8 or Cl-C2hal oal koxy; and
R18 represents 0 to 3 substituents independently
chosen from hal ogen, hydroxy, cyano, am no, nitro,
Cl- C4al |l cyl, Cl-C4al koxy, nono- and
di - (Cl1- C4al kyl ) am no, Cl-C2hal oal kyl, C1-
CHal od} KwBOung 9 spiasaquding4e anyporerffdeins 1o, erad4tto 38 of Formula
18 W%%%glrdi ng to daim4l in which X and Y are absent; and
’ and R2 are independently hydrogen or nmethyl. WO
2004/ 046095 PCT/ B22003/ 03809 178 43. A compound or
salt according td any|joneljof Claims 1, 2, or 24 to 38
of Fornul a : AR R2 INNT NJ., N A2
Il I RO R21 ’R2 rrrruh\]a 1§ r is 1, 2, or 3; R20 and
R21 are independ | R, SR} ectpd from hydrogen, and
Cl- Gal kyl; or RZOBané§R21 are joine anggafggrm a
ris 1Bo€Icycl oal kyl group; and R22 and R23 are

i ndependent |y chosen -C6 al kyl graups;.. each_of which .
Reo sy g Geichsplertll oo oo s deubgen froe i e Al R aye Joined

ch@ﬁ%é@f@»d}@io@m@n oliy:d@xy, cyano, am no,

C4al kyl , CI-C4a%rkox

a - Ky y, mono- and
Rz agl Rp@te iodencrgentamhagen (GiCand etaipkdach afghich is substituted with 0 to

o LB e B, S0 AR PR AR08, B,

1,C A salox P 4ndmo- 38 dif (Cralsatitlidamihd, Cwhgiakiatkyl, and C;-Cyhaloalkoxy.

\



RR22Z OS NNI r N1 A2 R0 R21 R1 R2 R24 Fornula 19 r
is 1,2,or 3; R20 and R21 are independently sel ected
wo e@niolopes ogen and Cl- Cd4al I cyl; or R20 and R21P@Er/@S2003/036809
joined to forma C3-Crcycl®al kyl group; R22 is Cl-C6
al kyl which is substituted with O to 5 substituents
i ndependently chosen from hal ogen, hydroxy, cyano,
am no, Cl-C4allcyl, Cl-C4allcoxy, nono- and di-(Cl-
C4al kyl ) am no, Cl-C2hal oal Il cyl, and Cl-C2hal oal koxy;
angd4 R24Arcepipesehérsal at@rd@ng thalyiohe ofiChims diehendé ta 38/0f Formula
chosen from hal ogen, hydroxy, cyan, amno, nitro,
19, whysei, - CONH2, - SO2NH2, - SH, Cl- C2hal oal | ¢yl ,
Cl- C2hal oal koxy, G&;C6allcyl, C2-C6al kenyl,
C2- Coal kynyl, Cl- Opal kQky, [2- Céal kenyl oxy,
NC4aN

Cl- C4al koxy 1.no(A1- C6) al kyl , nono- and
di - (C1- Csalf] ani ngy)" nojo-  &nd di - (C1

C4al l cyl)a | Kyl ,R.C2- Rpal kanoyl ,

C2- C8al kanoyhe 12 C8%l koxycar bonyl,  -nono- and

di - (C1- Csal | cyl Rgar boxani de, Formula 19
(C3-Crcycl oal I cyl ) car boxam de, nono- and di -
ris [,Clex® al | cyl ) sul f onam de, C1-C6al kylt hi o,

ar Co-.C4al kyl ).t hi,o - Ceal. kyl sul finyl - an .
oo St AR Ity PO TSR S PR Ryp apd Ron are joined

t 0 tdFoRn M AAC cYhI8EIRY N6 represents 0 to 3

substituents 1 ndependent]y chosen from

. al ogen
R» ﬁ)(ar(gﬁ)@},l;yl Wd’s s%m%e’d wigh 0 254 équu’ellttﬁla@%%@&tbs&h’osen from
e ot o
18@T,4Byl)atnivorfhelhdloatkyk ahd Catelmlatiliingyaand one of O ains
Ros %pﬁgergéo gog\‘%@%t:‘f’tf%elﬁg E@gﬁ%lﬁ_&lﬁi&@em%&ﬁnﬁ%@g%ﬁ'ﬁ%éy, rcyano, amino,
nitro, -COOH, -CONHS,, -SO,NH,, -SH, C;-Cshaloalkyl, C;-Czhaloalkoxy, Cy-Cealkyl,
C,-Cgalkenyl, Co-Csalkynyl, Ci-Cealkoxy, Co-Csalkenyloxy, Ci-Cialkoxy(Ci-Caalkyl),
amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-(Ci-
Caalkyl)aminoC;-Caalkyl, C,-Csalkanoyl, C-Cgalkanoyloxy, C:-Csgalkoxycarbonyl,
-mono- and di-(C-Cgalkyl)carboxamide, (C;-Crcycloalkyl)carboxamide, mono- and di-
(C1-Cialkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Csalkyl)thio, C;-Cgalkylsulfinyl, and
C1-Cgalkylsulfonyl.

45. A compound or salt according to Claim 44, wherein

Raa represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, amino,
C,-Caalkyl, C;-Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, and Ci-
Cshaloalkoxy.



risl, 2,or3; R20 and R21 are independently sel ected
from hydrogen and Cl-C4allcyl; or R20 and R21 are
W eo0a®eb09t o form a C3- C7cycl oal kyl group; and R2BUS2003/036809
represents 0 to 3 substitu#its i ndependently chosen
from hal ogen, hydroxy, cyano, am no, Cl-C4alkyl,
Cl- 4al koxy, nono- and di-(Cl-4al kyl ) am no,
Cl- C2hal oal kyl , and Cl- C2hal oal koxy. 47. A conpound
or salt according any one of Clainms 1, 2 or 24 to 38
of 4dzor nilcamBaynd osfselt e¢oordpg Ay IneOf Slaims N, No@24 RS of Rormula 20,
R20 R21 R1 R2 Formula 21 r is 1, 2, or 3; R20 and R21
ar ¥b¢iRdependent | y sel ected from hydrogen and
Cl-C4allcyl; or RO and R21 are joined to forma
C3{C7cyql oaldyl j;oup; and R25 represents 0 to 3
a

substityents|ind pend&nt 'y chosen from hal ogen,
XY, n iNT0,2  Cl- C4al | cyl, Cl- C4al koxy,
nogs an i - (C1-Cdal kyl ) am no, Cl1-C2haloallcyl, and
Cl- C2h&0aRkoRy; dhd Q i s @m®a20r NR26; where R26 is
~ hydrogen or R26 is Cl-Co6allcyl, phenyl, pyridyl, or
ris lpyr¢mAsdi nyl, each of which is substituted with O to 3
t. | I L ) 101 ed
o YL LB LRI X SRR QR AL O e
anth dim @ @;-Gogdldatlyyl)gaoripnend C1- C2hal oal | cyl, and

Cl- C2hal oal | coxy. WD 2004/ 046095 PCT/ 1US2003 :
Res FRESER U R SORBOUF OHORA U CORE TR ARG On B gy g amine
é : C%%ﬂlféﬂck.@“ﬁﬁm@t 06T @i-2C,-C, Al g)aiind, B2-(,hal6lk@, &d C;-

Ezhalc’)alkoxy. )

47. A compound or salt according any one of Claims 1, 2 or 24 to 38 of Formula 21,

wherein
A
L, A A
/" F N7 NP
R25 |
Rao Roy Ri Ra Formula 21
ris 1, 2, or 3;

R, and Ry, are independently selected from hydrogen and C;-Cyalkyl; or Rypand Ry are joined
to form a Cs-Cscycloalkyl group; and

Rys represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, amino,
C-Caalkyl, C;-Cyalkoxy, mono- and di-(C,-Cjalkyl)amino, C;-Czhaloalkyl, and C;-
C;haloalkoxy; and

Qs O, S, or NRys; where Ry is hydrogen or Ryg is Ci-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;-Csalkyl)amino, C;-
Cshaloalkyl, and C;-Cshaloalkoxy.



R25 1 | RRO RR1 R1 R2 Formula 22 risl,2,0r3; R20 and

R21 are independently sel ected from hydrogen and
wW@keo@badoby | ; or R20 and R21 are joined to forPCEUS2003/036809

C3- Crcycl oal kyl group; andig25 and R27 each represent

0 to 2 substituents independently chosen from hal ogen,

hydr oxy, cyano, am no, Cl-C4al kyl, Cl-C4al koxy, nono-

and di - (C -C4al kyl )am no, G - C2hal oal kyl, and

Cl1- C2hal oal koxy. 49. A conpound or salt according any

onés.of Alcampsurdd or2al ncd@ddihgarBomefof Edaims 1a2 2824 tovkfesfdionmula 22,
hISOS ONA2 r NN R25 1 | RO R21 RlL R2 Formul a
WheIsHl v s 1, 2, or 3; sis 1,2,or 3; R20 and R21 are

in endent |y sel ected from hydrogen and Cl - C4al kyl ;

or RZ0 and 1l are joined to forma C3-Crcycl oal kyl

gr oups R25yrepgesengs O to 3 substituents

indepé?]dently hosdn fripm hal ogen, hydroxy, cyano,

am no, N ; kKexy, nono- and

di - (Cl1- 4ARlg cyl ))axi no, Cl{C2hal oal I cyl, and Ci-

C2hal oal koxy. 200411046895 PCE LU53093/ 036809 182

50. A conpound or salt according any one of dains 1,

2 or 24 to 38 of Fornmula 24, wherein OS R\ )

T s 1'}'5],’ é23;

Ry and Ry; are independently selected from hydrogen and C;-Cyalkyl; or Ry and Ry are joined

to form a C3-Creycloalkyl group; and

Rys and Ry each represent 0 to 2 substituents independently chosen from halogen, hydroxy,
cyano, amino, C;-Cyalkyl, C;-Csalkoxy, mono- and di-(C;-Cyalkyl)amino, C;-
C;haloalkyl, and C;-Cshaloalkoxy.

49. A compound or salt according any one of Claims 1, 2 or 24 to 38 of Formula 23,

wherein

Reo Ret Rt Re pouia 23

risl,2,or3;

sis 1, 2, or 3;

Ry and Ry; are independently selected from hydrogen and C;-Caalkyl; or Ry and Ry are joined
to form a C3-Cycycloalkyl group; and

Rys represents O to 3 substituents independently chosen from halogen, hydroxy, cyano, amino,
C1-Caalkyl, C)-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cohaloalkyl, and C;-
Cshaloalkoxy.



r 1 1 F2, RR Formula 24 R25 represents 0 to 3
substituents i ndependently chosen from hal ogen,
why@noxe9s cyano, am no, Cl-C4al kyl, Cl-C4al KORGT/URIINSGB36809
and di - (Cl- C6al kyl )am no, d82C2hal oal kyl, and Cl-
C2hal oal koxy; and Gis 0, S, SO2, or NR26; where R26
is hydrogen or R26 is Cl-C6al kyl, phenyl, pyridyl, or
pyrimdinyl, each of which is substituted with 0 to 3
substituents i ndependent|y chosen from hal oge
hy8r oxy\ canyratsd onsalirascording enn prs/ef Clamsda 2| 3 g;ﬁo 3$phBermula 24,
d di-(Cl- C6al kyl)am no, Cil-C2hal oal kyl, and
- C2hal oal koxy. 51. A conpound or salt according to
Cl ai m 50, Owvher®in R25 represents a
leg 1- C63l kyl an1gp substituent and O to 2 additiona
gépéndently chosen from hal ogen,
cyaho am no, Cl1-C4al kyl, C1-C4al koxy, nono-
c1- &Bal | Byl ) ami no, C1- C2hal oal kyl, and
Cl- al oal koxy. WD obomED95 PCT/ US2003/ 036809 183

Rys re??eserﬁs 6 m@%@itt@ﬁts %"f’de&erﬁ@ﬁt@y‘ HoBh £6m AN %y@foxﬁ Faf® amino,
, or 24 to or nmul 25, wherein
RG- (;4a1®yR£1ma1Rva, Fesmeudng QSCR%alkﬂmg@rﬁlsC@abélkxl and C;-
t.1 Lyent ndependent|y chosen from hal ogen,
h&pﬁﬂoa&ox gﬁ% am no, Cl1-C4al kyl, C1-C4al koxy, nono-

Gis %ZI% S|®2, cl(rgle(%whéré Rboiaidrogen(st Ki@hgﬁleﬂdagq’l,,pgamﬁ , (§tidyl, or
a oX represents to substituents
i m@@éﬁa@n@acb ?ngcéﬁs ?‘}bé‘i%flﬁgl"ﬂé’e%to FAFERsats Wsw?agenﬂy chosen
a'ﬂoﬂph I% fAab kY byan@larﬁ%ﬁ%g@oéblkmoﬁhaﬁ%@% mono- and di-(C;-

- (Cl1- [ kyl) @m no, hal oal
alkm]éﬁmmg,ycl Czhaloalkyl and Ci- Czhaloalkoxy

wher

51. A compound or salt according to Claim 50, wherein

Rys represents a di-(C;-Cgalkyl)amino substituent and O to 2 additional substituents
independently chosen from halogen, hydroxy, cyano, amino, C;-Calkyl, C,-Cjalkoxy,
mono- and di-(C;-Cgalkyl)amino, C;-C;haloalkyl, and C;-C;haloalkoxy.



53. A conpound or salt according to Claimb52, wherein
R25 represents a di-(Cl-C6al kyl )am no substituent and
w@2a00/020981di ti onal substituents independent| yPChosmn3/036809

from hal ogen, hydroxy, cyam3, am no, Cl-C4al kyl,
Cl- CG4al koxy, nono- and di-(Cl-C6al kyl )am no,
Cl- C2hal oal kyl , and C1-C2hal oal koxy. 54. A conpound or
salt according any one of Clains 1, 2 or 24 to 38 of
Formula 26, wherein R31 OS R32 ,NN~ NA2 | RL R2
q 5.1- 5A QomnPbiid 6t sel®acclrdise @AY bhegeClafmom?2] o 24 f; 38anfdormula
R31 and R32 are independently chosen from Cl1-C6al kyl

25, véeeibhenyl ; each of which is substituted with 0 to 3
substituents indegpendgntly chosen from hal ogen,
hydr oxy, gyano, a ' ngjé\ nitro, Cl-C4al kyl,
Cl- C4al kox¥ i-AeC1- C4al kyl ) ani no,

Cl- C2h s and] C1- C2hal oal koxy. WD 2004/ 046095
PCT/ Ug2C 809 R84 B5. A conpound or salt

accordj ngf to-any one of Clains 1, 2, or 24 to 38 of
Forpia—-Q@7, wherein OS X Y KpNaadsA2 | 1 (0, VT

Rl R2 R18 Formula 27 wherein R18 represents 0 to 3 .
R, 8presdntst (erit sibstivdepeindepentigntiyltbswen ffonohalbgdnolyedioxy, cyano, amino,

hydr cyano,. ani no ni, t,r 1- Cdal kyl }
CIC Sl LS, Bt (e A EP, oy Gohatoatio, and €
Ot cpahaliealkad, C - C2hal oal koxy, and phenyl. 56. A
conpound or salt according to Caim55 wher eidn Xis .
Ro7 romyssais Gind sybstifuentyipdependently chosen from halogen, hydroxy, cyano, amino,
C:-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-Czhaloalkyl, and C;-

Cshaloalkoxy.

53. A compound or salt according to Claim 52, wherein

Rys represents a di-(C1-Cgalkyl)amino substituent and 0 to 2 additional substituents
independently chosen from halogen, hydroxy, cyano, amino, C;-Cjalkyl, C;-Cjalkoxy,
mono- and di~(C-Csalkyl)amino, C;-Czhaloalkyl, and C;-C;haloalkoxy.

54. A compound or salt according any one of Claims 1, 2 or 24 to 38 of Formula 26,

wherein
Rt 0O S
\
N; :“\ _A
Rag ~ I}IJJ\[?J 2
) Ry Ry
q=1-5 g Formula 26

q is an integer from 1 to 5; and

Rs; and Rs are independently chosen from C;-Cgalkyl and phenyl; each of which is
substituted with 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, amino,
nitro, C;-Caalkyl, C;-Caalkoxy, mono- and di-(C;-Csalkyl)amino, C,-Czhaloalkyl, and C;-
C,haloalkoxy.



57. A conpound or salt according to Claim55 wherein X
and Y are absent. 58. A conpound or salt according to
wany4om@odf Clains 1, 2, or 24 to 38, wherei n BCT/1S2003/036809

5-menbered heteroaryl groupissel ected from furan-2-yl,

furan-3-yl, isoxazol-3-yl, isoxazol- 4-yl,

t hi ophen-2-yl, thiophen-3-yl, pyrrol-2-yl,

pyrrol -3-yl, and pyrazolyl; each of which is

substituted with O to 3 substituents inde endent |y

chtsen 4 compeiardsy et aqepuingdp any eyaelflabms ha; o4 %38 of Formula
27, V@%re%al kyl, C2-C4al kenyl, C1-C4al koxy, nono- and

Caal kyl ) am no, Cl- C2hal oal kyl,

Cl- C2hal oal I coxy, and phéhyl 859. A conpound or salt

according to C |m5§ elnxlioxygen and Y is

-CH2-. 60. co t>c¢Brding to daimb58

wherein X an IY ar absent | 61. IA conpound or salt

according to y\one of CIaﬁ“m; R2 2, or 24 to 38,

wherein At is PyRridin-2-yl or pyri di ﬁ,ﬂ 7each of

which is substituted with 0 to 3 substituen
whertindependent | y chosen from hal ogen, hydr oxy, cyano
Rig r%?q]es(ggff O@ép;&q I)?li-ﬁ]ilf%ﬁgcliek ldeégyl ﬁh(ggﬁ? %;%Xhalogen ydroxy(,jcyano amino,

C haloald n%}i%n -

P00 O Saane e B R S A o Cohaloalio, €

acChelvpirgry, endphiny-61 vvher ein X is oxygen and Y is

-CH2-. 63. A conpound or salt according to Caim6l

wherein X and Y are absent. 64. A conpound or salt

aciror di Agompovad yr saleacedrdGigab aif, 552wharein28istoxygéh @kl Y is —~CH,-.

Formula 28, wherein OS NN~ NA2 | R8----(t SRL

R2 R29 Formula 28 wherein R28 is phenyl or pyridyl,

eagh Of A Whthfdhnld r S41PSIcbiditiet OMifnhs OwheReid 36 MRBY iatd b,

i ndependently chosen from hal ogen, hydroxy, cyano,

am no, nitro, Cl-C4al kyl, Cl-C4al koxy, nono- and

2'15 S(Cg:ﬁ a&g&H)( ox%/l)o‘? g&lpgc’co&ﬁng% *a% o (k(tyd‘laln%nfj 2, or 24 to 38, wherein
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 3 substituents independently chosen from halogen, hydroxy,
cyano, amino, nitro, C;-Csalkyl, C;-Csalkenyl, C;-Cialkoxy, mono- and di-(C;-
Cjalkyl)amino, C;-C;haloalkyl, C,-Czhaloalkoxy, and phenyl.

59. A compound or salt according to Claim 58 wherein X is oxygen and Y is —CH-.

60. A compound or salt according to Claim 58 wherein X and Y are absent.

61. A compound or salt according to any one of Claims 1, 2, or 24 to 38, 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;-Cjalkyl, C;-
Cyalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Cshaloalkyl, C;-Cshaloalkoxy, and
phenyl.



R29 i s hydrogen, nethyl or ethyl. WO 2004/ 046095

PCT/ US2003/ 036809 186 65. A conpound or
w@banowmetti cal |y acceptable salt of Fornul a |BCT/US2003/036809

wherein OS A YN~N'"I18-] W'. A2 | | R R

Formula 1B Al is di-(Cl-C8al kyl )am no, an

N- ( Cl1- Coal kyl ) - N- phenyl -am no group, an

N-(Cl-Coéallcyl)-N pyridyl amno group, a 5- to

7- menber ed nonocyclic heterocycl oal kyl group

covalently bound to a point of attachnment in Fornul a

Ni t rogen 0 5- e ered. nonacycl i
paf5 | aI OmPQﬁcﬁ?rasf‘at &%@%@g @c@lg}nfl @ ?S”?;g{fﬁl %6?/%3’6%3{1 ¥9é ¥is ~CHy-
bound to a point of attachnent in Fornula IB via a
Nitrogen atom a 5- to 7- nenbered heterocycloalkl
gr 68p covearpaEndonsall ﬁécolr‘ém&top@aﬁfl 64 whareih &R it 21F ﬁbsent
Formula 1B via a Carbon atomwhich is adjacent to a
Nitrogen atom or an 8- to 11- nenbered bicyclic
hetér ocyaloamlotayd orisalt avduirdihg tdanyrdne @f Claims fl U ed 26 to 38 of Formula
Sglro coval ently bound to a point of attachment in
28, ¥ a 1B via a Nitrogen atom A2 is C3-C8
cycloal kyl, a partially upsat@rated or aronmatic
carbocyclic group, or a sgtur ted partially
unsaturated, or arag ﬁ%c group; each of
which Al and ResTs<sub ituﬂed wth Oto5
substituents indepe |y Bhosd¥ from(a), (b), and
(c), where (a) is indepe ntly chosen, from.hal ogen,
hydr oxy, cyano, am no, nit?o, oxo, -0 @Hfg@égNHQ,
“ﬁwﬁ§§2NH2 -SH, d-C2haloallcyl, and Cl- C2ha|oa|koxy,
i s independent|y chosen from Cl- Cea

I
Ros @h@m&pr@ﬂ vl, eggh Qferglwlywyspbst@yge@ggh ;ng@ sul%/ﬁi’luents independently

i~ - - an
am%iﬁo%%{é %aiqg%ﬂ' h%?dvégc%}{& glng% ?111 d&CAI.F kgy 1 aCrﬁalkgxy, mono- and
nDriG(Cﬁﬁ:(ﬁH{yi)al(l(ﬁb Ca b hadgdlyydrend dGHCBdlaklkoxy; and

Ros %%Y%ﬁm SR BB ooy ox

-(Cl1-Coeal I cyl ) car boxam de, (C3-
C7cyc|oa|kyl)carboxanide, nono- and
i - (CLl-Co6al kyl ) sul fonam de, C1-C6al kylt hi o,
aryl (Co- C4al kyl )thi o, Cl-C6allcylsulfinyl, and
Cl- Ceal | cyl sul fonyl, and




(c) is -GRa where Gis chosen from-(CH2)"-,
C2- Aal kenyl , C2-C4al kynyl, -(CH2)nQ(CH2) m, and
WO ¢@HRYe0bE CH2) m , where n and m are i ndependenP¢TUS2003/036809
2, 3, or 4; and Ra is chos#&s% from C3-C8cycl oal | cyl,
C2- C7nonocycl i ¢ heterocycloal I cyl, C5-
C10bi cyclicheterocycl oal I cyl, indanyl,
t et rahydronapt hyl, aryl, and heteroaryl; WO
2004/ 046095 PCT/ US2003/ 036809 187 each of which (b)
angb. ( ) Aicsmpornst driptisrechcwitichllPDadeoptabls wils of FarmntasIB, wherein
i ndependent |y chose from hal ogen, hydroxy, ami no,
d -C4al kyl, d-c4al¥coxy® nono- and

di-(Cl-C4aIIc am 0, CAal kang 2yI
Cl- C4al koxyca N Wyl Cl- C2hal oal koxy,

and phenyl ; WIS 0, SI NR lor absent where R is

hydrogen or Ris O -CRall cﬁb or aryl (@@rrg,}f[ﬂ]gyl ), each
of which is substituted with O to 5 substitutents
Ay isi dir§€ pEpalleylaming o He(C1f ¢ hayhal-obeny]-amiadgrensy an yendCealkyl)-N-

(a:]_m %131 Erlntnroog’(lﬂup, gﬁaﬁj %%Hx%lm%g lnllr%cﬁ\r(])%}fcligr:i]fg%%lgﬂl&loé%up covalently
di bduald- téﬁ abiay b ataiblment\h F Gmﬁila IEViaIaMtrpgefﬁZat@ﬁﬁd R—dn)ﬂ-membered
C3-Crcy c oal kZlEi or_abs F when V 1ag) & ¢
ab@@H?CYC IGYP*FE UnSguLAt et%‘@@ 17 B 80‘6&1‘?11% yRogpd tp ao?omt ©

C351atEhehiQR FkMhula @ 51a atl@ltr?)gémzﬁbﬁr £8- 0N a¥Hetdd heterocycloalkyl
het er ocycl oal kyl 8- to 11- nenbered bi cyclic

hegiomp cy‘cﬂlwﬂwmund fn amu@wf etiashicnigs Farrulp dB giip afarbon atom which
SPi er%% a leltr %h %D) Pf? &l t{?l{tleglewbgéd%1({y9111/3heterocycloalkyl in

subsaiaeEa e & N pénde osen from ha

hy dhizkythe ﬁly@rm; fusahompl,ro nmtaﬂem,tly(Bﬂ)u@‘@I akqyolint of attachment in Formula
Cl- C4al , rmno- and di-(d -C4al kyl )am no,

c1lEsha P%?ﬂaomand Cr - C2hal oal koxy; or Y is absent;

A, 15@3-%%%&%11@'1 Q ﬂaﬁ%@%ﬁ%ﬁieﬂ ohxdrnge eareascyemc Goap) (ﬁr)éJ saturated,

nyI each whi ¢
s up@tlalﬂwu@dtuwt@da oparpgatic b@tb@@yq GERW; i n d ependent | y

eachdl} %éch arﬁ‘&%s 8190%Qtu8d%8 F%fé )?{}]191’1‘[8 9&&%@%@%%% from (2),
(b), dlrQi(ﬁ);‘deeﬁb form, a 5- to 7-nenbered sét urated or
o S S 43S St B 2B BB RO S g, o

5- _$@,Ni, et achhals Ak Yl ad®d,-OshalBali@xynsat ur ated ri ng
'S squ tituted wth O to 3 substjtuents |ndepend% Jg/
6a1< XY, Cs-

(b) ie h@gmmdﬁmtkymhﬁéﬁnofg% Cigalk x(}z-ca%}kw » (eCeikmydyt -

LR Y Gy P R e, AT, and i
or Cgaikﬁl)mnmrrdonmg artcbd1€a(3a-|(}xalﬁﬁl)am@o@1 -Gaalksdnch-Qyadiramoyl, Co-

%gzﬂ}canoyloxy, C;-Cgalkoxycarbonyl, -mono- and di-(C,-Csalkyl)carboxamide, (Cs-
Cyeycloalkyl)carboxamide, mono- and di-(C;-Csalkyl)sulfonamide, C;-Cealkylthio,
aryl(Co-Caalkyl)thio, C;-Cealkylsulfinyl, and C;-Cgalkylsulfonyl, and

(c) is =GR, where G is chosen from -(CHp)n-, C2-Cialkenyl, C>-Caalkynyl, -(CH2)nO(CHz)m-, and
~(CH2)N(CHy)-, where n and m are independently 0, 1, 2, 3, or 4; and

R, is chosen from C3-Cgcycloalkyl, C,-Csmonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;



67. A conpound or salt according to Claim®65 in which

Y is absent. 68. A conpound or salt according to O aim
WoG2004046005 ch Y i s -CH2-. WO 2004/ 046095 PCT/US2003/036809

PCT/ US2003/ 036809 188 69. R7conpound or salt

according to daim65 in which Y is -CH2- substituted

with C3-C6cycl oal kyl, pyrrolidinyl, or piperidinyl.

70. A conpound or salt according to any one of O ains

65 to 69 in which Rl and R2 are independently
eaChIﬁdelﬁﬂ‘e(rb) ard @ 1S®mb$tnyﬂed with 0 g\ Ssobgsiduents indepsadantly chosen from

SRR 0,5, 18 PR B, 166 agphamiv, o
s albalkanogl, mlﬁallcms&agboﬂyiec pczw@um @&ﬂx@loﬂm)ﬁﬁ%ﬁ@ pRenyl;

W 483, AP Pseh s it B Byt oA oA, cach of

q Ukv'hwhh@é/db;stlt@fedl vﬁﬁ%’td@iu‘b%’ceﬁﬁ% &{deﬁﬁ‘ﬂf @ﬁbsbr?from halogen,
substituted with 0 to 5 substltuents I ndependent |y

c hBYERXY, cBaRog apino( pifto, enee C(-Ephalprdld, Caf:tiabatkoss,dhi-Esatiyl, C;-

ha [ , , ' itro, oxo, -00O0H
"R, B AR GRAR i LD o
Vis Cl‘miﬂl 1,datRakkenyl( GB-FK@’CEFHWEC? fgléS@il‘iﬂl;( ﬁiid €Bal VGyibsent, W is absent;
. C2- eny|. - C6al kynyl , - CBal koxy,
Ydsg%{ggﬂﬁigﬁ%buﬁ’dﬁg?C1 CB8al koxycar bonyl , and (c) is
- GRar %ﬁC?CQy*CFoaH@D%GSD td 7-SBnbefdddh fioc cl%e%@égﬁ%@ﬂ(&d or 8-to 11-

C2- C4al kynyl, CH2)m, and -
wheembsgre ﬁu:yﬁl]xcalp@erpmg)@g{rya@hwm?h the rgp,gs are gsedmr spnro &ach of which

|
SIS L LR PRy s,
| ndtaimy] pitrot @t-Calilsydir&rEalkoRy,| momph end Hi-((hyCkittyl)amino, C;-Cohaloalkyl,

benzo and benzofuranyl; each of which (b)
anﬁm‘é bﬁgﬂ?ﬁ%§¥ﬁ¥uted With O to 5 substituents

Yjsamﬁﬁ@endently chosen from halogen hydr oxy, am no,
Cl- GA4al kyl, C1-C4al koxy, nono- and
Ry algl[ Ry( qrg 1 gq:n,@ymj}élmdﬁqgengg Cr-GaalkWafrofks alkenyl, or C;-Cs alkynyl, each of

and SRena SRS 5 asaE e s shudh S

, ydeawypaming, Of-Cradkoryl €:1-Chha®alklyl, and Ci-Crhaloalkoxy, 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;-Cjalkyl, C;-Csalkoxy, mono- and di-(C;-
Cjalkyl)amino, C;-Czhaloalkyl, and C;-Czhaloalkoxy.

66. A compound or salt according to Claim 65 wherein V and W are absent.

67. A compound or salt according to Claim 65 in which Y is absent.

68. A compound or salt according to Claim 65 in which Y is -CH,-.



2 | I Rl R Fornula Il or a pharmaceutically
acceptable salt thereof wherein A2 is C3-Cs
weyoHoaoky! , a partially unsaturated or aromatPCT/US2003/036809
carbocyclic group, a satur#8ed, partially
unsaturated, or an aromatic heterocyclic group
substituted with O to 5 substituents independently
chosen from (a) hal ogen, hydroxy, cyano, am no,
nitro, oxo, -000H, -CONH2, -SO2NH2, -SH, Cl-
C26&l oahkympoamblorGik @xivadingtokGirim 6amdwhich YGs —Chht kupkstituted with
- | kenyl ...C2- C6al k l,, Cl-Co6al koxy,
CT‘%}@%%Y&&%‘PBQ’W’L &Pléﬂi‘iﬂ@w( Cl- Csal kyl),
am no( Cl- C6) al kyl , nono- and di - ( Cl- C6al kyI ) am no,
nmono- and di-(C - C4allcyl)am nod -
C27&pal Raeadppundorselt arqeaBY fogaay onept @%&pﬁ%&i&éﬁmﬂwh

I ) xam de,
Ry ala@ %f?cyc?j ’gqeﬁﬁﬁ]lcar oxog)nq (et pno- and di -
(C1- Coal kyl ) sul fonam de, Cl- CGaI kyl t hi o,

ar ¥L§6§IO Q%g{l?lf’ﬁ E sa t g%cé)%gié&)_a(lalhﬁx grlr \té/ 1&?( lRé an@ ﬁé are independently
hydf&) a@orofddid) n , C2- Caal kenyl , C2-C4all cynyl, (CH2) "

(f CH2)m, and -(CH2)" N(CH2)m where n and m are

|ndependently 0O, 1, 2, 3, or 4; and Ra is chosen from

C3 7%80 yg! c%{g'{gloﬁﬁfd or s a%‘i@ﬂ? ‘Ebya(h:x' dne B?Cﬁaﬁlﬁg ¥5 PP WhbreinCO

i cycl1cheterocycl oal ky danyl ,
A it éi—Cainalknh phényl,, pyadyl, napéltfdfl Ipetividiayly pyraziegle hengpthiazolyl,

su WP%@%}#{ gmfléll&‘b'bl rsli &I%ﬁ?ll%; oegcglh V\]? vrv%rchlq lshsupéututed with 0 to 5

hy @lﬂfcﬁ:flimata ﬁ@and@l{}C&@bg&ér&ﬁ%i@%ﬂKOWherm no- and
al ] cyl)am no al Kano
) iEhotr B PgloaF IOy CHTe AN R IRy XS, CEOBFh A GNHeo 3PN, -

anngg?%aloa\ﬁb}}lsan@JC C@ghﬁ‘ﬂoglﬂ)x C2- G6al kenyl, or absent;

i§ car , 'thi ocar onyl, or imno; RL and R2
(b) 1acle>semﬂelpe£hd©daﬂ¢yi/ CoHyfendnC:-6ralkapyR 6bA4lsalkern %>-Cealkanoyl, and Ci-

P 8alﬂ§2x(3)/(c)ar onyq % 190

(c) is =GR, where G is chosen from -(CHa)y-, Co-Caalkenyl, Co-Cialkynyl, -(CHz),O(CHz)m-, and
-(CH),N(CHz)m-, where n and m are independently 0, 1, 2, 3, or 4; and R, is chosen from
Cs-Cgeycloalkyl, 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,-Csalkoxy, mono- and di-(C;-Cjalkyl)amino, Cp-
Csalkanoyl, C;-Csalkoxycarbonyl, Ci-Cohaloalkyl, Cy-Cohaloalkoxy, and phenyl.



Cl- Coal kyl, C2-C6 allcenyl, or C2-C6 allcynyl, each of
which is substituted with O to 3 substituents

WO pdepemeent | y chosen from hal ogen, hydroxy, aP@€TU$2003/036809
Cl- C4al koxy, Cl-C2hal oal kylg® and d - C2hal oal koxy, or
Rl and R2 are joined to forma 5- to 7-nmenbered
saturated or nono-unsaturated ring optionally
cont ai ni ng one additional heteroatom chosen fromN, S,
and 0, which 5- to 7-menbered saturated or
noyR- uns abmpaireicbfHoaguladl substituted with 0 to 3
substituents i ndependent| chosen from hal ogen,
hydr oxy, am no, Cl-C4allcy], Cl-C4al koxy, nono- and
i-(d- Cbal kyl 1 noz C haVgal kyl , and
C1- C2hal oal koxy¥; grblup: NJ 62is a group of
Formula (i) that isj)a s tur ed, partially
unsat ur at ed, tic hete%’ocycl ic group where J is
0, S, or NR3 subsfituted with 0 to 5IogBgleilf uents

ora | Ea%r%%fngcaﬁyc?}é ?i)@egﬁee&lt tﬁ&%f\%}ge}] (()gl) kyl angr (c) above;

Ay 1@3-@?@?}(0@1&% @)pﬁfﬁaﬂl@).mﬁlmﬁﬁé lok yﬂomaﬁQ cdibadykbBngiopp, a saturated,
C2-C6 nyl , Cdal k
anPHBRUeES P%?i“f% 9F anaﬁP%Xaﬁé SletefB% RS T S E
fr %st)iﬁl%ﬁ@)rﬂ)épen@gnt%omém C2- CAal | Cynyl 4 s
S an

(a) haloge, M@pém:émq, §mino, Ritrop 0xa - Cépfh C@Nélza R NEL R i
I
he?rﬁao?g@}g? ?I%i E%balE%rb%d;gP?%gt Ietlr:ocycl oal | cyl,
(b) @ﬁ@lﬁl‘k\y}c, ,Cﬁq(&h]ﬂ(&ﬂi}ﬂﬂﬁﬁﬁ&ﬂit}lmyl, ,Cldkyllko)qaﬁ,‘d—mﬁ]ﬂ(a[yb@r}yh Cy- C4alkoxy(C1-
each o i C S Wit
substbil el GoaBRG ety i B 0R Gkl ot b8 BC

@‘ M)anﬁ‘ﬁﬂ(ﬂ%m@%d @ﬁa(téaﬁ&h 1@2 @ﬁlﬂdaﬁ@yl&xy, R alkaRgtarbonyl,
2C1 C4a]k@ am no, hal oal

Cl Sueinzlage Sﬁeaﬂsﬁaczﬁh@wmlde s- Cﬁyglg@}bmbc&ang%q poono- and di-
g@oé“a Elﬁfoqra g, ¢ b %ﬂitlg 12 %fl@gﬁﬂ%%ll—égall Jsulfinyl, and

Vmeﬁ-ﬁsﬂkﬂsilﬁ;;baﬁdht or V is Cl-C4allcyl. WO
-3 _2 Oﬂ#hce)fé6095 PCT/ US2003/ 036809 191
G is chosen from -(CHy)n-, Ca-Caalkenyl, Cp-Caalkynyl, -(CHz2)nO(CHz)m-, and
-(CH3),N(CHy)-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C3-Cgcycloalkyl, C;-C7monocyclic heterocycloalkyl, Cs-
Cyobicyclicheterocycloalkyl, 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;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, Co-
Caalkanoyl, C;-Csalkoxycarbonyl, Ci-Czhaloalkyl, C;-Cohaloalkoxy, and phenyl;
V is C;-Cs alkyl, C,-Cgalkenyl, or absent; and
Z is carbonyl, thiocarbonyl, or imino;

R; and R, are independently
hydrogen, or



76. A conpound or salt according to any one of C ains

73 to 75 wherein RL and R2 are independently hydrogen
w@eooamidoys . 77. A conpound or salt accordi hg tBCHEI$2008/@36809

of Clainms 73 to 76 wherein1# is C5-Crcycl oal kyl,

phenyl, pyridyl, naphthyl, pyrimdinyl, pyrazinyl,

benzot hi azol yl, benzodi oxyl, quinolinyl, or

i soqui nolinyl, each of which is substituted with 0 to

5 substituents independently chosen from(a), (b),
Ci- (&aﬂty(, €-Cohlkenyd, @olpCiaiklyrot, eact ¢f veld cloisdibagitited @ity 0068 substituents

pen'ggg}tz Sﬂ{?gen %(gﬂmﬂfa{qg?n hy ﬁggtaﬁcﬁg%éf fﬁ;a&%&& (JJ1’—C2haloalkyl, and

bquqghggakmqq&}nollnyl or isoquinolinyl, each of
which is substituted with O to 5 substituents

Ry amh Bepieridiapd tofoanesetp 7-mestbefed sateatesgaymoneyhsatriated ring optionally
@%}ﬁ%} QF 'Rldcpju&%ﬂn) get%??mm 1?(%@\“5'2%1}({ @1%%?3 tqs%_—lmembered

@sﬁﬁmteﬁ@nmono(ﬁﬁsmateﬂmgyé subﬁﬁmﬁﬂashihd)(ty) 3 substituents independently

C2- Coeal Cl- C8al k ony and (c) - .

angisort P Kalis B RE Ry ORI ala o0~ ard 0 (Ci-

CZC%E;lfl}a@MHMGl CARY1, Q&cﬁtl?)sgﬁaloaﬁmy (CH2) " N(CH2) m

, where n and m are |ndependently 0,1, 2, 3, or 4
thegﬁwm Ra is chosen from C3-C8cycl oal kyl, piperidinyl,

Z|nyI nor phol i nyl , tetrahydr0|soquinolinyl,
tetrahydronaphthyl, phenyl , pyridyl,
ben hlophenyl and benzofuranyl; each of which (b)
and /(c) is substltuted wth O to 5 substituents

epef %¥&hMﬁng§@Q drom hal ogen, hydroxy, anino,
Cl- 4al k Cl- C4al koxy, nono- and

di tl(a();s.a@q@l[rq{gd pmﬂbuns@@rat@@r Renefit heterocyclic group where J is O, S,

et PR G e 62 B i 08 RS B . 0,

A conpounit{cpibosalandaccording to any one of Clains 73
to 78 wherein J O is a group of Fornula (i) where
R3iFor mul a (i) is a heteroaryl group that is pyridyl,

(d)H%ﬂU &iQtﬂzbﬂo&Ewe&Mt CB%ﬂ&ﬂﬂdﬁz furanyl, pyrazolyl,
§ , i |azoly triazo : thladlazolyl

© %@@@W ICz @@lbWBidﬂzy@qalth Qmmtlbww(cl -Geald), lor amisiofT,-Co)alkyl, or
(D_Eﬁp&ﬁéhlophenyl benzoxadi azol yl , benzo[ d] oxazol yl,

L is chosen from -(CHy),-, C>-Caalkenyl, C,-Cyalkynyl, -(CH,),O(CHy)s-, and
-(CH,)N(CH,)s-, where r and s are independently 0, 1, 2, 3, or 4; and
Ry, is chosen from C;-Cgeycloalkyl, C,-Cymonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;
each of which (e) and (f) is substituted with O to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C,-
Czhaloalkyl, Ci-Czhaloalkoxy, and phenyl.

74. A compound or salt according to Claim 73 wherein Z is carbonyl.

75. A compound or salt according to Claim 73 or Claim 74 wherein V is absent or V
is C1-Caalkyl.



di hydr obenzodi oxynyl, indolyl, pyrazolopyrimdinyl, or
t hi enyl pyrazolyl oriented such that the heteroatomJ
w0 gooadp@eent to the point of attachnent of thePQrosmo®H36809
Forrmula (i) the group of Ft#inula (i) is substituted
with O to 5 substituents independently chosen from
(a), (b), and (c); Jis S, 0, or NR3i and R3 is (d)
hydr ogen, Cl-C2hal oal kyl, or Cl-C2hal oal koxy; (e)
Cl- Coal kyl, C2-C6al kenyl, C2-C6al kynyl,
Cl1- C4al koxy( Cl- C4al kyl) or am no(Cl C6) al kyl, or (f)

- L%al yﬂwound(cg% é_%m@ a&ygﬁ of C{a&g&}fﬁ?}éﬁg ein Ry and R,

arelmge&iehﬂ Afirsgeél & nhethgpendent |y 0, 1, 2, 3, or 4 and
IS chgsen ff{rom C3- GBcycl oal kyl, C2 C7rmnocyc| iC
het erocycl oal kyl , C5 C10bi cycl i chet erocycl oal kyl ,

_nyI A Vc\:}])ﬁ%ﬁﬁ’l?ﬁ/? S g&%mﬂl% to¥nYlone BPE1REL 81 QAT G/xlvhermg

substituted wth
Az m@sb@tay‘cluelhyls phengd p&ndsdmdpiaﬂwh osrlemlchnsdnpyrmnsdg@mzothlazolyl

dl {%Xl&ﬁ:ﬂ %gﬁglgwjl ﬁalsO@onl&/ﬁéaragcgﬁﬁlcyis sngsqf%ute(? with 0 to 5

Cls\fbetiat@a ldeysnde@ybhpRenydm (AHAb304{(H46095
PCT/ US2003/ 036809 193 80. A conpound or salt of Claim

79 wherein wherein J 0 is a group of Formula (i)

whes e Feray k@ul{d dr shl? a@coﬁﬁﬁgfo%ﬁ%he of Clnd Mlo 7Bwherein
pyridyl, di ny I enyl, "pyrrolyl, furanyl,
Ar 1995 @mbly»hl,ky]l phetyk plywidyl, naphtiyb Ibynzothlazo&dgbe}nmdloxyl quinolinyl, or

t hj adi. az azol
belF2BHH? H’i%le??h éa‘éﬂ%isl‘?fl%%g&%%ywtﬁbenzoxa |uaerz1 (#e'pendenﬂy chosen
bepegnl d] oxazol yl, di hydr obenzodi oxynyl [ ndoI yI
razol opyri m di nyI or thien raz rie
(@ hﬁ%ﬁ?n DBErORBLCRRA LBIACI NTIO: G %@% §N¥i¢e% % gﬁs%
at gag M{F}g ?gctll“@?hgggy&}pf For mula (i) in For mula II;

t he Forrmula (1) is substituted with 0 to 5
(b) Guelbsiiit, GaritsslkemdeGeGadnnyy Critaslsest Corfsalkeroylval 6gen,

ol ", 00 T OR0y S S
(c) —&R] where
G is chosen from -(CHy)y-, Ca-Cialkenyl, C,-Caalkynyl, -(CH2)nO(CHz)m-, and
-(CH,),N(CHy)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs-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;-Csalkoxy, mono- and di~(C;-Cjalkyl)amino, Cs-
Caalkanoyl, C;-Cyalkoxycarbonyl, C;-Cohaloalkyl, Ci-Cphaloalkoxy, and phenyl.



(b) C1-Ceal kyl, C2-C6al kenyl, C2-C6al kynyl,
Cl- Cobal koxy, C2-C6al kanoyl, and d - C8al koxycar bonyl ,

W@ ego4/048a5s where G is chosen from-(CH2),; , PCT/US2003/036809
C2- C4al kenyl, C2-C4al kynyl 192- (CH2)" Q(CH2),n-, and
-(CH2)" N(CH2)m, where n and m are independently O,

1, 2, 3, or 4; and Ra is chosen from C3-C8cycl oal kyl
pi peridi nyl, piperazinyl, norpholinyl,

t etrahydroi soqui nol i nyl, indanyl, tetrahydronaphthyl,

phEhy| , Apympayid, or sbleazotdmgiohanphe obrldirhe iy tof 18 wlreyréin

of which (b) and (c) is substituted with 0 to 5

i tuents i ndependently chosen from hal ogen,

Xy, am no, Cl-C4al kyl, Cil-C4allcoxy, nono- and

Cl- 4al kyl ) am no, C2- C4al kanoyl,

C alkox car, 1- C2hal oal | cyl, Cl1-C2hal oal koxy,

and pH&ﬁﬁfUpff%onéha ? or NR3, and R3 is (d)

h%ﬁh@@ G«?rmtﬁle Xi) Gla 1§%¢ﬁbdr§zly$ puppthat i@ﬁ)}lrid)ﬂﬁlwriéinidh'gl, lthiessyl, pyrrolyl,

chosen fram, r, -(CH2)r S an .

furanyf, @sgAze > @%Mmmﬁ s Mgl heepeidetiorarobl

benz%fura%%%enﬂﬁmﬂzolﬁnﬁen% (gﬁéd %@%a&%@{dlﬂsﬁﬁ%(a@&@&@@l

is chosen from cycl oal peri di ny

dihy@ropenzadionytyl, mép]‘yh@maﬁyhopymrn@w |or ﬂ%/l@@tlp}ghwyléwgmeﬁ y¥ch that the

hen

ham§@8§¥1?6@@%ﬁﬁ%{ﬁgéh?%&%lSJ%B ﬁ?ggﬁfﬁ |ﬁgg§eng%é?ly

¢ hthg grovpradPorrialh ¢y énsubdtitated wyth OeriSrsobsti@ienGliafidpghdently chosen

Cl- C4a|k§ nmono- and di - (Cl1-C. 4al kyl )am no, Ci-

@% Cl- C2hal oal koxy, and phenyl. 81. A

JdS§QﬁB9N@g &d pharmaceutically acceptable salt thereof,

i’'n whi ch’ the compound is selected from
R3is1- (Fur an- 2- car bonyl ) - 3- (4- benzo

okl B R e

(e) C @Al 2230 a)lkenyipEhgdaliyheh ¢} -Chillboryé@i-Caalkyl), or amino(Cy-Ce)alkyl, or
® Pﬁﬁghégenzo[d]thlazol 2-yl ) phenyl) - 3-(2- phenoxyacet yl )
B a;

L is chosen from -(CHy)-, Co-Calkenyl, C,-Cyalkynyl, -(CHy) O(CHy)s-, and
-(CH,)N(CHy)s-, where r and s are independently 0, 1, 2, 3, or 4; and

R, is chosen from Cs-Cgcycloalkyl, C,-C7monocyclic heterocycloalkyl, Cs-
Cigbicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;
each of which (e) and (f) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-Cyalkyl)amino, C;-
Cyhaloalkyl, C;-Czhaloalkoxy, and phenyl.



-(4-(B enzo [d] oxazol -2-yl)phenyl)-3
-propionyl thiourea; 1-(Pyridin-3 -carbonyl)-3
WO gobt4loeqegd [ d]t hi azol - 2-yl - phenyl ) -t hi ourea; PCT/US2003/036809
1-[3-(2-chl or ophenyl - 5- net hiB- i soxazol - 4-yl ) -car bonyl ]
-3-(4-isopropyl phenyl )t hi our ea;
But yl 4- (3- (2- phenoxyacetyl) thioureido)benzoate; Butyl
4 (3-acetyl thiourei do)benzoate; Butyl
3-(2-(3-chl orophenoxy) acetyl) thioureido)benzoat e,

B@ yl 4 ¢@ur®ng hesadhaof Slapatfoyhdreitthi our ei do) benzoat e;

tyl
Whﬂ%%(s (2- (napht hal en- 3-yl oxy) acetyl )t hi ourei do) benzoat e

J utyl 4-(3
- (gﬁzofuran-z-yl-carbonyl)thioureido)benzoate; Et hyl
2-(B-(3 -(2-phenoxyacetyl)thiourei do)phenyl) acetate;
Et fyl 4-(3 -(2-phenoxyacetyl)thioureido)b enzoate;
tyIiﬂa@ﬁupaﬁﬂmmhwm&ncetyl) t hi our ei do) benzoat e
d|c

whereggé\%{riyrlé;l @)Sﬁsé&%%?ﬁ%ﬁi)ﬁ@é?%’i’o he f gafgr}imidinyl thienyl, pyrrolyl, furanyl,

pyrazéiy, 3m§(fazélﬂ71 tghtol dﬂﬂuﬁriﬁkcﬂﬂﬁt’h@ﬂy&olyl oxazolyl, isoxazolyl, benzofuranyl,
acety )thlourel 0) benzoate; = B
benzthe@lxlgbf(l@o S ,d;@p;oxadlazolyl benzo[d]oxazolyl dihydrobenzodioxynyl,

1ndolﬁh§;}?ﬂ%§9ﬁ{ gL B G g%@@F&‘?@ﬁ&i sucBHaY thehefeoatom T is adjacent

enoxy )t hi our el do) benzoat e;
to theFuwiinytlof dttgchmeat c(fdhet g11oy1b o&@qrambt @l intirowedl; do) benzoat e;

But 4- o . . )
th stUp B BotER G Mk bRy AedeyrrTR P ac b e
(a) ha:]ogeﬁbﬂ}wkoﬂy' £y2mb Fardinéli s, @Eca,ph]@mll,) CONH_, -SOzNHz, -SH, C;-
onyl ).t hi ourei do) benzoate

1 thalaallﬂylemdo%ﬁﬂ@}w kox®Bonyl )-3 - (3
0 Q 9 -
(b) c,P%r /11%52 206?4(1)1%%3 gf;‘ f£1)c§ﬁy1 QLERAIKWE) CROAIRAERAIMd C

Cgalkdxy@rbbnfd, chl or ophenyl - car bonyl ) - 3
-{ 3-.benzoxy- phenyl )t hi our ea;
@)—qé%?ﬁﬁgtichIorophenyl-carbonyl)-3-(3-phenoxy-pheny|)th
| @ {s@Rpsenfrdnd -(EH),f, IGQF@);BMtemW Czc@{aﬂiqmyl }C31,),O(CHy ), and
-(3-(5- neth%&furan yl ) - phen h|o

;- Butyl
4° (3 ( nEHDINER )y, e b AN T ‘? PR @e%%og’ty"f‘&?ﬂ’%
4'1( q]v, Exfbs&y ﬁmme@%wmﬁ@ﬁ bkflﬁéﬁd)iﬁ}h' @Hér@ilﬁlﬁ) REHOBAR,;
4- (3- (nmet'hyl acet
car bonyd:tyah[ydmwpemlu@)rblénlz@ay]etetrahydronaphthyl phenyl, pyridyl,

}(gf?gﬁéﬁ%%“ﬂ&l y‘f@ﬁ?@ﬁrég} Butyl 4-(3
each of{ WhiCB ()-aeld ¢)l 1Q§Lrh>pﬂﬂtﬁfed)vgiﬁhmt5ydubkthhmw midejehbenlychoen from
halogen, hydroxy, amino, C;~Csalkyl, Ci-Cyalkoxy, mono- and di-(C;-Cyalkyl)amino, Cp-
Caalkanoyl, C;-Caalkoxycarbonyl, C;-Cshaloalkyl, Cy-Cshaloalkoxy, and phenyl;
Jis S, O, or NR3, and
Rjis
(d) hydrogen,
(e) C1-Cealkyl, or
(f) -LRy, where
L is chosen from -(CHy),-, -(CH,);O(CHa)s-, and -(CH;)N(CH,)s~-, where r and s are
independently 0, 1, 2, 3, or 4; and



1 -(4-Butyl phenyl)-3 -(2-phenoxyac etyl)thiourea;

(Am no- ( 3- (benzyl oxy) phenyl)
woreaoham@bhi ocar banoyl ) net hyl acetate; 1 -(3 PCT/US2003/036809

-(Methyl thio)prop anoyl)-31943 -(b

enzyl oxy) phenyl )t hi our ea;

1-(2-(2-Chl orophenoxy) acetyl)-3

- (3-(benzyl oxy) phenyl )t hi our ea;

Butyl 4- (3- (napht h-1-yl) carbonyl)thi ourei do) benzoat e;

(SRs1s @AmnbeIN(b—ngydlgdllgdﬂnmrd)nyl piperazinyl, morpholinyl, indanyt,

nmet hane r ba et ace Butyl 4-(3

-(2-(2- %@?ﬁ%@ ﬂg%ﬁ%‘ Et égureldo)benzoate

eac}{dﬂﬁl}ﬁﬂi\ﬁ$§ énd:cf):is@h@mﬂt&h@nu bk@?%ﬁtﬁﬂﬁkﬁﬂs@%{a&ﬂmﬂﬂﬂf SHARBEFom

aceta

?lwlpaﬁm( FABY mn{lm,é‘;zc%m&@lﬂq@lh%» OnREk dHi(Gchrayhamino, Ci-

y' ORARAZE CE haloall d ph
1- kle%lgyr yl™-"3- (42 (::iyog}mﬁ}é’xai}l 8 enﬁw ) t hi our ea;

(S) 1 (Am no- N- (4- cycl ohexyl phenyl ) net hanet hi ocar banoy

- g hy dégc)%%(ag’tg{?(%/?r);glﬁfrg?fggécaﬁé& ié‘?agﬂa o lﬂ}e}e%f, in which the compound

is sefected-flozy ( 2, 6- dlchlorophenoxy)
I)thloureldo)benzoat

1- (Fgrapg’}/ ((az qusl) (%WBWH@%?})Z 310@169}’1? -thiourea;
1- Bteﬂé %H-)cgﬁﬁﬁﬂzgqﬁ- énz[)%zioﬁ%; %#12‘2%&9 Iﬁle}ﬁll)chlourea

ony enzoxy-p ur ea; ent But ylI

1- (3i(B(ilaW{CﬂdmzpBl(yb)ehmwﬂﬂc@plpﬂmewmuyﬁttham@a hi ocar banoyl )

rro done ate But
1{4§§f%mt zFO .53Hﬁ?W§q¥%€ (%8WV?3F%|oureido)benzoate;
1-(PRtdiyd3- dhﬂﬂo'ilyOJ}-(ﬂBlbéih}zb [diteiazelfylaghedylythiourea;
%rbonyl)t i our |do)benzoah ; . .
1-[3{2chlorgpbgmpmemg yl soyasolhtrehRipardd vt tiareenydehenylthiourea;

Buty%il (ﬁE B@%@Byyagég,i)m@{a% d)))b%nz((aze phenoxyacet yl )t hi our ea;

of'uran-2-yl -carbonyl)
Buud643peﬁVVMme¥bﬁh@nwﬁ@th|ourea

sk TR MDA Safifpagysashul)  owrear 2
Butyl @4(3 m%hwokmhpmsdyl)ttmbmr@a)enmte004/ 046095

P S200 / 036809
Butyl ﬂé'z?é ihalen-3- ylpx%} e@é}@lp)lregio)benzoate
Buty‘l @4(3 Q@@&Mfu%lyi-ypbﬁgéﬂyl)ﬁhblﬁbﬁﬁ%enzoate

4-But oxyphenyl ) - 3-(2- phenoxyacet yl )t hi ourea; 1
Ethyl @-((‘B(%ﬁ%phqmpaymzty@thl@amd@)pbel)yl)acetf(ts,

Eﬂ%ﬂgﬂgﬂ%#§?ﬁg g lﬁéﬁ%g§ﬁm?%%%§2 Phenoxyacetyl)-3 -(3
Butyd 4{(3«(Z-aetrafyarean) Riopkdid)beraoaty; ) t h i our ei do) benzoat e;
Butyl 4-(3-(2-(2,4-dichlorophenoxy) acetyl)thioureido)benzoate;

Butyl 4-(3-(2-(4-tert-butylphenoxy) acetyl)thioureido)benzoate;

Butyl 4-(3-(2-(4-(benzyloxy) phenoxy)acetyl)thioureido)benzoate;

Butyl 4-(3-(2-(2-methoxyphenoxy) acetyl)thioureido)benzoate;

Butyl 4-(3-(2-(o-tolyloxy)acetyl)thioureido)benzoate;

Butyl 4-(3-(2-(2,4,6-trichlorophenoxy)acetyl)thioureido)benzoate;

Butyl 4-(3-(3,4-dichlorophenyl) carbonyl)thioureido)benzoate;
1-(3,4~-dichlorophenyl-carbonyl)-3-(3-trifluromethylphenyl)thiourea;



1 (2 phenoxyacetyl ) -3-94-fl uor o- phenyl ) - phenyl t hi our ea

-(3 -benzyl phenyl ) -3 -(2-phenoxyacetyl)thiourea;
\Vazmm@ﬁmwzofuran 2-yl -carbonyl)-3 -(3 PCT/US2003/036809

-benzyl ) - phenyl )t hi ourea; 195

1- ((Benzof uran-2-yl - carbonyl)-3

-(4-benzyl ) - phenyl )t hi our ea;

1- (4- (p- Tol yl oxy) phenyl ) - 3- ( 2- phenoxyacet yl ) t hi our ea;

| sobutyl 4-(3-(benzofuran-2-yl)

l{lédthnWWhmhdombemﬂb3MEMEmﬁmEmhmquhmmVa 4-(3

o TS PSS
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Butyb#y3 thﬂlmhaceﬁa?) calbo(né/Bélmmobm@aw ¢ ?E g?ny' )-3
(o AT ARt R Rty ) -3

Butyt 43 @@M}bﬁb@épﬂeﬁé){y)wéfye)ﬂuoureldo)benzoate
| uor o-4- (oct ahydr oqui nol i n-1(2H) -yl ) phenyl ) -3

1-(4 B@%lﬁr?am&ﬁd%@ww?ﬁtﬂm@area
(Amﬁm@ -(her291oRy &Rt ABKH AN A ) el adekpheny! ) - 3- (2

enoxyace yl') thi our ea;
1(31N$35@mmhnm%m0ﬂbﬁﬁéﬂb@wmbxw@h%pﬁﬁnymras ( 2- phenoxyacet

f - 2- | - b [)-3 3
e ek A kA AR ﬁt%élﬁe@ry) Vb out e
Butyl4!(§»(1ﬁa§hﬂﬂél by xydemy thioxseldopheanydtd; - 3- (2- phenoxyacet yl )
(S)- 11(1’(1‘(113@1%\26{'9}?‘%‘3@23"9) methapsihigeaybamqybethsl spstafoxybenzyl oxy
Buty)h (PI'(‘fWhﬁﬂlggfé'ﬂyd)aysel&b%ﬁﬁ'@lreldé)'bél:&oﬁt% Met hoxybenzyl oxy)

3- (2-phendkxyacet yl) thiourea;
(Ammo(\f((szbhm@hemlyhetbmeﬁowrbmyoGlh(emll}mthﬂwbfemy| oXy
Ethyi)%] g hea lI\%(llt(%}c qhie L% Q;%henggfn% h} ?tﬁ%éﬁ ?&éﬁgﬁﬁ%gﬂa&%x%g
1Buﬁwﬁ@B@@Zﬂﬂﬂkﬁﬂpﬁmﬁbﬂﬁa&hgnyI) 3- (3-(cycl ohexyl met hoxy)

(S)- lp@émmP)N %ﬁh!@% gﬂamégﬁﬁaawhﬁowﬁéﬂaﬁ)e% Hetate;
L nGFRRIRNUNADS & Haarbanilad 731 phenyl )1 our ea
Butyl 43-62-(6-Hisk mqmya peatyl Rhiphr A9ay:- 3 - (3

ool 1RO LRI g L a0

1-[(14métByifhdazbl- @W@——b&ﬂbﬂﬂilﬂj-ﬂe(&-bﬂngdxy -phenyl)thiourea;

rert RN B dp e hethape iagibPmey et ooy lae
ButyZ ¥ PXpiriianyl -y 1 RESBNY1) thiduRilo§Renzoate;

Butyl 4-(3-(1-methyl-benzofuran-2-yl) carbonyl)thioureido)benzoate;
1-(4-Hexylphenyl)-3-(2-phenoxyacetyl)thiourea;
1-(4-(Pentyloxy)phenyl)-3-(2-phenoxyacetyl)thiourea;
1-((Benzofuran-2-yl-carbonyl)-3-(4-pentyloxy)-phenyl)thiourea;
1-(4-Pentylphenyl)-3-(2-phenoxyacetyl)thiourea;
1-((Benzofuran-2-yl-carbonyl)-3-(4-pentyl)-phenyl)thiourea;



1-(2, 3, 4-tetrahydronapthal en-2-yl-carbonyl) -3 -(3
-(3 -nethoxyb enzyl oxy)) phenyl)- phenyl)thi ourea;
wa.2q02/0§09% Tri f | uor omet hoxy) phenoxy) PCT/US2003/036809
acetyl)-3-(3-(benzyl oxy) ph#&syl ) thiourea;
1- (3- (Benzyl oxy) phenyl ) - 3- (2- (pyri di n-3-yl oxy) acetyl)
thiourea; 1-(4-o0x0-4-H chronen-2-yl-carbonyl)-3-(3
nethoxybenzyloxy)phenyl) phenyl)thlourea

3- (Benzyl ox hen yridi n-2-yl oxy) acet
1- ((qu;zgﬁyga@aZ -yl- carboyn)yB 4%/ pentyloxy) pﬂ'lenyl)thwurea yloxy) v

1(4#y%ﬁéﬁy%ypﬁfg%ﬁgéggﬁgg%)huﬁné? met hoxybenzyl oxy) phenyl
1-((Herk3fuEhl Dy beddanz b3 manpque@mmmaa;bonyl ) - 3- ( 3- et hox

I t hi
1R SREE AR RBHOear bony| )-3 - (3
Isopr(ﬁ)}rmyﬁ%ﬂﬂhﬁﬁwﬁF‘ @zﬁ%ﬂyl}tlﬁbﬂ@ﬁdb)ﬂeﬁidaw ea;
Met hyl i soxazo -carbonyl)-3 -(3

1-(2~ pé@mxwésﬁk%%@pmmhﬁwmbﬁ shll?ttrw ogr eaI

3
1<3}f§£@¥%§9¥ é%(%ﬁzﬁﬁyﬁhhgnyf?:hrgﬁréa
1-((13_*en(zéﬁﬁfahgie Klﬂﬂlrlglﬁi)@(%bhﬂymphmﬂhlﬂ?w% u;?ea( 3
1(a¥m€ ﬁéﬁﬁﬁ§ba{§?¥ﬂ&89ﬁg IIPUIEA honyl ) - 3- (3

e <ﬁh%%ﬁ?¢ﬂtes?zﬁe@@;§&%ﬁ§ o

Isobufyhé13-(eergfpraariy ) o @m})t ippicBlaRenzoats; (3, 5- Di met hyl i
IsobTGKEER12 frchor AL DD HpTbpbrontes
1(21pmawhmﬁhybn®pmawbK%kahamaﬁbdﬂyﬂWn@w(3-phenyloxy)phen
1Yl R PR B ey roass s

1-(3- (@M&H}lﬁ%&’ﬁlﬂhﬁﬂ%@bh@ﬁ@%@-f)ﬁﬁn@idia@étyl)thlourea
(S (benzyl oxy)

1- (%ﬁémqrymw@bwbc%e%@twamaé%mhmé}e@t at e;

Lo ENET b PRECIH B PR3 Rourea

1-(4{(S¥-Nihgdwoisnguide {32 ERzYbhaiydriy (2 prenbgnetti)biardanoy | ) e

thyl t - Et hyl .
16 Roso e BT eHZH- AR r Ce BT YNRSHE: do)
1- (3m]@cﬁMM)(Détaﬂﬁﬁ&)ﬂuﬁdlﬁlefmﬂb-ﬂﬂp}ﬂenyl)@K(qumh@tyacetyl)thlomea
(4-Trifluoronet hy | - car bony I (2- phenyl benzo|
1- (3tﬁ1110_[o-§}(‘§m§;4é,m leylgpl)enks]ﬁ@néml@m}@meéﬂ thlourea

B3RS ARl el ol Aot

1{3{3@Aaﬂ@gbbughnm%phmwyﬁmémywn@ambﬂﬂ&ﬂymsﬁﬁ phenyl benzo]
1,3

(Bt b R S Ry psnyhahomiiionEs

1- (3L(§L M&tﬂé)@%@lﬁzyﬁmy) PhepBB By {2} pilkhetiaedyl) thiourea;

Phenyl et hox henyl 4- trlfluoroneth
1- ((}ﬁgﬁyfur@a% Bb?ﬁw()n( r%@-@a e hoxyl%/en)zyloxyg) phenyl)-thiourea; yip

( %éﬁ 8O aderdn (Bsehd; or o- met hyl ben
k- (3]@[1\%?%?5)06%3%%3? e ?zﬂﬁ e o 0] 046905
1-(POE M USROD 31-GBBBFY-3-(3- (cyclohexylmethoxy) phenyl)-thiourea;
1-(3-(Cyclohexylmethoxy) phenyl)-3-(2-phenoxyacetyl)thiourea;
1-((Benzofuran-2-yl-carbonyl)-3-(4-(5,6-dihydropyridin-1(2H)-yl))phenyl)-thiourea;

1-((5-Methoxy-benzofuran-2-yl-carbonyl)-3-(3-benzyloxy-phenyl)-thiourea;



198 1-(3 -((R)-1-Phenyl et hoxy) phenyl ) -3
-(4-trifluoronet hoxy-phenyl - carbonyl )t hiourea,;
wa.2q030§40By - 1- Phenyl et hoxy) phenyl ) - 3- ( 5- et hyl| | BOREZZN3/@36809
-yl -carbonyl )t hi our ea; 197
1- (3-((S)-1-Phenyl et hoxy) phenyl )-3-(4-trifluoronethylp
henyl - carbonyl )-thiourea; 1-(3-((S- 1
- Phenyl et hoxy) phenyl ) -3
-(4-trifluoromethoxyphenyl - carbonyl) -t hi our ea;

Butyl 4(3-(f {cBord-berefiyrkre 2 hyhpopipnehthiourdd)bermrmithy | | soxazol - 3

R T e St e R R

1-(2B;4- &ﬁﬁmﬁmﬁleﬁwﬁmmmw 33(3- 3methoxybenzyloxyg)phenyl)

- ch] or g- et hyl benzo[ b] t hi ophen- 2-yl - car bonyl ) -t hi ourea
: Plien(ygth(@ﬁ%et hyl oxy) phenyl )-3

1-(2 _(? Eﬁfm& &W&gﬁ%ﬁ? _Q%E)(ylj -§35 PO bz ) Bh AN G fourkal 3

enet y 0X

1- (3-(Bsn251cdny)rélehxlb B2 pwrtlin-3-yoxywaetydrifdopeahi our ea;
FEuEY AP IR AT
1- (3*6Bbﬁh§lﬁﬁ'}/ﬁ:ﬂl¥hﬂ)¢3 Dlﬂfiﬁdlﬁ 23/loxy)acetyl) thiourea;

trifluoroneth I car bonyl) thlourea

3
1(PY1(1<§H-23Y prhepabs-@ mpth ﬁnzzlwaam ehw))ﬂaourea A

1-(3: dﬂo&{ﬁgﬁ%ﬂ%ﬁﬁ;ﬁ%ﬁ%%%ﬁf%ﬁ%%b@wx %&k ;rfp"l’ie%yl) -phenyl)thiourea;
1- (4-1(r31u5rcnimq1rm:¢yyphegyixaiaﬂnyl4-3yq3 Qtlamybq:‘gzb'bokmphm}é)aphenyl)thlourea

1N Y PRty e RS a e D S I B ey

1- (Z{Metﬁﬂfldi ph@ihlyl' ﬁrraﬂ 3-yBedrbemna s 13- aﬂhoﬁybéhzﬁ@f}@m&ﬁklmiﬂhb@k]ﬁﬁ@urea

1-(4- Tmﬂélﬁ ﬂea(t%éw?aﬂ@ﬁsbpwiﬂ((%@Hﬂz)avlaﬁnawowmwarnik?ﬁylvt}nowﬁa

1-(3 XHi§&B-benzb b Fhiophen-2-yl-carbonyl)-3-(3-phenyloxy)phenyl)-phenyl)thi
e R AL R
1- (41T@1ﬂue@methoxyphenyl carbonyl)-3-(3-phenyloxy)phenyl)- phenyl)thlourea;

L R R et Rt SR pRAS ey R

car r ea,
1-(5- -NPehEyﬁsbﬁszX-)y) phﬁﬁlryjl)-f-}-& phenyloxy)phenyl) -phenyl)thiourea;

b f |
1-(4 “(ﬂ%%?rtﬁlf” aq}?w HERER- 5 35 heB&IPB@ﬁW“)Yl)?hFEYIHHWW%xy) p
(S)- ]h@@ﬂi nb ]@-t‘ﬁ@éﬁ}l@i}g l155@1‘?5»1)methanethlocarbamoyl\)gethyl acetate;

car bonyl)

(S)- L (Aggm@yv &py@hgygheyylhp@tbm@ahlocarbamoyl)ethyl acetate;

(S)- H(%gm% @Eén%%nﬁée\@ﬁ?%@é# 1§cal(r§ Wl)%{h”%éyat@yr azol of

Ethy][l-((i&ﬂ(l&bemel Mhmfm)mﬂeyl§da)b03y16throﬁi‘r‘didd)plﬁan@tmpﬂenylplpendme 4-
oI 5-yl -carbonyl )-thiourea; 1-(3
%//%y 4% H i nden- 2- yl oxy) phenyl ) - 3

1-(4 ‘[Ql%luﬂro?rleﬂﬁllﬁliétl%lmfﬁﬁiibg@ czzlﬂheﬁﬂba%gd]mtd]aﬁsas1e@y1) phedyd)thiourea;

13 Cliceo meibarmgibispionit S Eoate By Chppibensalgl1 3]dicxol-6-y1)

car our ea;
lgag?lééhgu%ahydro 1H i nden- 2-yl oxy) phenyl ) - 3- (1- et hyl -
1- (4-3"r11ﬂmbﬂmmetﬂobdymehﬂzamlrbcﬁ1yw3{2@hﬁ’@dhmké[ti]ill Gltthe;a),l 6- yl) thiourea;

-(4-Methyl - 1.2, 3-thi ad] 5- on
1-(5-1 @va:&&g—%ﬁkwﬁ@y&ﬁgﬂ%p bgﬂgoég]fflgf) )96 y?) phenyl)thiourea;
1-(3-((R)-1-Phenylethoxy)phenyl)-3-(4-trifluoromethylphenyl-carbonyl)thiourea;
1-(3-((R)-1-Phenylethoxy)phenyl)-3-(3-chloro-methylbenzo[b]thiophen-2-yl-carbonyl)thiourea;



1- (Benzo[ d] t hi azol - 2-yl -carbonyl)-3 -(3
- phenyl oxy) phenyl ) - phenyl ) t hi our ea;
wdaz2qpdoMevhyl - 1, 2, 3-t hi adi azol - 5-yl - car bonyl ) - 3P¢CBUS1E3IA36809
yl oxy) phenyl)thiourea; WDO12©04/ 046095
PCT/ US2003/ 036809 199
1- (Benzo[d] thiazol -2-yl -carbonyl)-3-(3-(benzyl oxy)
phenyl )t hi ourea; 1-(Benzofuran-2-yl-carbonyl)-3 -(3
- f1 uor o- 5- pent oxy- phenyl ) t hi our ea;
1-(3-G(R()ﬂ-H\%:mlythow)phdiyh)-33€4f‘tr'rfhmrdmm’ﬂ1WX)y-r&e(1ﬁ-((aﬂmmmfmwa;
i gur ea; : :
1R P e P S me gy seap Rl Y=o R | oxy)
1-(3- ((Bﬁmmh)ehﬁemaiﬁphenym 3 - i edhrelhyliphieM e ondt) thibuia; ( (3
enyl oxy) phen phenyl )t hi our ea;
145 3 Rerighenpipea) X (i oSBTl phiwe
1-(3- %@Wh%ﬁﬁle@gx F &gf)@@&lﬁ@h&&ﬁﬁﬁ-@ -yl ]cal(b%nﬂl)q ﬁﬂglhrea
1-(3- éﬁtene@ylphy)phén)yl)ph@agdﬂ)xbimmﬂh)éld}enﬂ((alquiyérttdourea,

1-(3- (ll_hlieggtb ZO| PE?-P;;' ))p3;1 éng}rlyrorm%tmf}mq@ béﬁ]lioggcn -2-yl-carbonyl)-thiourea;

1-(3-@PHeVeth 1Ny H&@l) 3- (4 tnﬂuoromethoxyphenyl carbonyl)-thiourea;

b] thlo hen 2 bon - 3- ((4- pent oxy- phenyl) pheny
1-(3- heﬁ@tbﬂp@g)pheny) 3 (3 5 dlmethyhsoxazol ~4-yl-carboniyl)-thiourea;

I
1-(3- %ﬁéﬁ%ﬁ?ﬁ%g@@ L3 ERHRAIM a1 8371 ARIBAYH Mi¥irea;
1-(3-(12,1-illilny(h%-@H—iﬁdgﬂ-Q-@lhxxb)phyﬂly)l)—M{-aiﬂlpjn@ncthylphenyl-oarbonyl)thiourea;
i, Qur ea; . :
1-(3- @1 % E}q&g@tﬁ% (]j?luiggw -2- é’g’l"ﬁ)c?rtfyﬂl) % (Az E‘lf&lt?ror{letmxyphenyl -carbonyl)thiourea;

1-(3- @E-Mﬁ))dr@-llﬂl-hh&@ 2- yloxy)phenyl) 3 (3,5- dlmethyhsoxazol 4-yl-carbonyl)thiourea;

I soxazo| - arbonyl ) g g ? P
1-(3- @qé-,]%)hx qaﬂlgullnggl 2- yloxy)phenyl) -3-( hy 1soxazo 3-yl-carbonyl)thiourea;
1-(2- %Eéﬂaﬁ?ﬁ%a?%%éxo@ BURRAYbehztufaR-A-PLERBN ) thiourea;
1-(3-((S}-1 Streaylethofy)phenybrIa(ayzofurdan-2 34 {cptbenyxfhiourea;

th

1(3@ﬁ%%ék%?ﬁfgﬁﬂ%iB%QFﬂﬁﬁ?SH&d@ﬁ?ﬁﬁP&%t 0131/]"Ieacarbonyl) 3-(
1-(3-8, § Dengdrd-0 Kyihd@h2H1dx) Jphe@ )-8 dhenzofuran-2-yl-carbonyl)thiourea;
1-(3- @Ré‘éh]gﬁét ;(%;ﬂog}%rgg?}y;)r%p@wcgfg%ln 2]c }%rc%%ony%thlo%%arabonyl )-3-(
1-(2,4 dilﬁetﬁglﬁimzobg% REEAN-2Y ph&RINSPHA IR phérylBESw%A;0XY)

t hi our &
1-(1- ﬂnetlﬁfl -Bywote2- M]embrfnyl)a%@%bﬁhzmwmwl)ﬂl@u(@r ( phenoxy)

1 IREA P BRERD (e IRy eyt D -tioues
1-(3-phensthyloky)phksd);3-(1- ethyl -3-methyl-1H-pyrazol-5-yl- carbonyl) -thiourea;
1-(3- &é@ﬁl}l}ljcirqgnoggggélog l§ ox )p%el%lyl) g%?. Q%r%e&ylshlgzol g yl- cal%o}grl)thlourea

1-(3- %zﬁ %ﬁg&mﬁ%&&pﬁ MR pRedy1)- S/ ety rdzoR D i5Yd [pyrimidin-6-yl)-

henyl”) t hi our ea;
].%ﬁ%@%@ﬁmmmgnzofuran 2- yI car bonyl ) - 3- (4- pent oxy

1'(3‘@3%%@ i Phgi, o lozimh g3 (L ethyl-d st 1 apymeaal ot y

t Maﬁbﬂn@ﬁthmurea
1- (4-;)4%()} rlgl q@ztzﬁ) llyll ga ony. ?’5 (3 phén%rlo(x%l)p(he}{yl pheny%tl%ogrgatl h
1- (Be’lnz()ﬁm?a%f)uﬁ ?pc%baﬂm)@(ﬁﬂm&%x@phanﬁﬁpﬂeaymhwu@eaS yl)eth
1-(4- Methyl 1 2 3 th1ad1azol 5-yl- carbonyl) 3-(3-(benzyloxy) phenyl)thiourea;



1- (Benzof uran- 2-yl - car bonyl )-3-(3-(pyridin-2-yl)
phenyl ) thiourea;

wda 2qoBemoed ur an- 2- yl - car bonyl ) - 3- (3- (pyri di n- 2- pCF/OK30D3/B6809

henyl ) thiourea; 199

1- (3, 5-Di net hyl i soxazol e-4-yl - carbonyl ) - 3- (4- (hex-1-yn

yl ) phenyl) thiourea,;

1- (3, 5-Di net hyli soxazol e-4-yl -carbonyl )-3-(3-(2-(pyrid

i n-3-yl)ethynyl)phenyl) thiourea;
1-(BénzoB8tdadol+2 gi-c2byhyl i3 b-GrepkyloSy) (ph8ayljthiofteapr onet hyl ) be

L ERR RS AReL ) LIS Ol 225 10,2004 080098 en
1- (2Me(tﬁﬁrp2y@1fdufw 2arybn3@)a3 b&)(bﬁhzylax}()ébhéx{ﬂ)tmeﬁ@al pi peridin-

| uoro

1- (1-pbgé%1i61f—wra¥fﬂé Y tcaeny ;(ﬁ)(bé)gizyl(oaw phenyl)thlourea

1O phRI AR b R PBL) e el ARERLM! 1 0L o

1- (Z%em)abqnphl@ﬁ[d)@dlopﬁeﬁayl[) -Bt(hipbemyad F-pyrazol-5- yl carbonyl)thlourea

1: (5= (27 met hyl t -yl-carbonylyiours
LS P ot Py eHP DS P SmpbursGr 2ony! )¢
1(1-19hér@i(12f ﬁ'ﬁtaitﬂlstﬁ) 340k plfénylbiy@mz)cgheﬁymhm%pony|) 3 (

phenyl )t hi our
1- (Mfﬂl(ygoe(l ﬁﬁhlﬁph@tnh? a&%tbwi)r% {(¢wenipgy-phenyl)-phenyl)thiourea;

1- (1scﬁ[4(zg??;/p9ﬁ¥l)ﬁy'l -Qf'%l&%?}lb%}l?);ﬂﬂ% tﬁlg egur ea;

met hyl azo -yl -carbonyl)-3
1-(isoXazopeyt-oxpomi e By -(hehayn @hqnyl)thlourea

1 (iséz;&%lil gﬁgﬁ%ﬁt h &J:I- gg)e%{y% %en%)t}{lou%e%r bonyl') - 3- (3- (benzyl

1(1s&xa(z&:1 5—yD|bmﬁ1ﬁ&) 3J(4=|(1jb)ﬂfoﬁ?)3;|>heﬁylytllmﬁ1@é’ab0ny|) 3- (3- (phenox
t hi qur ea;

yl -
1 (1spﬁ29y§g¥6¢rbgn}g}) 3- &%ﬁ@aﬁ%y} p@enyl)thlourea
1- (1so£a&op§§t xirbpmfﬂ(j YﬂHeﬁ’&é’;?ﬁhen }Brmauréa Di met hyl -

carbon pent oxy- phenyl ) t hi our ea
1-((3- (trlﬂuoromethyl)phenyl)furan 2- yl carbonyl) 3 (3-(benzyloxy) phenyl)thiourea;

1 ((33(\1%%u0%/§1%g 1;)5%1 quu?n)u% | %aal?% a%r? @otphenaé(yj bR BH‘Xcl)L)réa%' (
1-(5 Br?ﬁg%ﬁiby%mﬁﬁtﬁmﬁrbbmﬂw%Jr(bemnglzla%gi)l pwlgn%btflmgfdap nyl ) -3-(
nox en rea; - (1- Met hyl -
1-(5-Fre %m%mragﬁrx%%bam 3é§?lghene@f>@hsmtgloereax 4-p
1-(5- Wé(-lbeﬂ%ﬁmﬁll kI}JiUC%E)ﬁ}@%3 -(3- (benzyloxy) phenyl)thiourea;
1-(2-Trifl uoroneth hyl = f uran- 27 car bonyl ) -3

1-(5 Ni‘@o—béltz@ﬁ)_rym QW)catheyigrB )(an]@umga ;phenyl)thlourea
s A 0 Tt or o) -2
1-(5-BriRo- 'Bémz‘otfmﬁ-atmichﬂbﬁnﬁ} Bﬂéﬂpyﬂltei,‘(juplaafwlamydumaar bonyl ) - 3

t hiour

_( 4- | -
- <Ball(ze§§§§fﬁyyéf€ ?e )5% S B hGIIEIYERY | ) - 3- (3- (benzy
1- (Bé&%ﬂa@@?ﬂﬁ&%&@lpyf(% (pyrldln 3-yl)e1:hynyl%3 henyl)) thiourea;

Benzo oxadi azol 3- (3-(pheno
1- (Bwpftpmﬁwﬂ ):@.Ihi))@d)‘- 3-(2-(pyridin-3-y )ethyl)pheny thiourea;

A BRIET oy LS kgt > (o (et
1-(Bénzb Beazdlyt-Lirboy p}-(3-qiridan2-ybeyy)-phanyipthydurea3- ( 4- ( pent o

1(3g%%ﬂﬁqﬁg%P%?QFﬁ%éﬁgﬂmaé?ééﬁ%h?(gg?gﬁﬁﬁéﬂi O|OV% phenyl

1-(3, Zilljlhl‘éﬂfyﬁ%xaz@le-ﬁzyljca@o i BXB-@'IWH@B -yl)ethynyl)phenyl) thiourea;

m di n car bonyl

1- (Ber(zgfL(r@hé-,yb@aj)olpﬂbw@)(mﬁl@mr@qzlyl)benzyloxy)—phenyl) thiourea,



1- (2, 7-Di nethyl pyrazolo |
1,5-a] pyri mdin-6-yl-carbonyl)-3-(4-(pentyl)-phenyl)th
WO 0001026095 PCT/US2003/036809
1- (3- Met hyl i soxazol - 4-yl - capbonyl ) - 3- (3- (benzyl oxy) - ph
enyl )thiourea; 1-(3 -Methylisoxazol-4-yl-carbonyl)-3
-(3 -(phenoxy) - phenyl)thiourea; 1-(3
- Met hyl i soxazol - 4-yl -carbonyl )-3 -(4-(p
entyl ) - phenyl )t hi ourea;
1- (BdnzbﬁrrhMER-lyybarbm(}&)ZbJ(4-(l(lyhethﬁpipen@dh)#ﬁ)r@dthépéfﬁt Bxorpphehghthiourea;
i 0

1 (Bp bl plrbomeng -5 aromedyDe-Gigridid DR RO
1-(1, BE%étﬁgnleJﬂﬂéﬁ&[Z BRGFMAZDL- Bly@-blﬁfb@myl) 3- (3 (phenoxy) phenyl)thlourea

l-2H 1,2, 3-triazol car bonyl)-3

-G Bleﬂ’(Yhh’@mi%wlg e 91r3) vlrﬁaebﬂnéfa -3- (31Cbeszymya> Pbergl)thlourea

RO NP oo o S i

1-(5-Plifieﬂﬁﬁﬁﬁ%l%ﬁl&@@caz@l&iyll@a(r@l@+3e€4ep®ty11’@?ml)tblem@@,

1-(5- {J H?g{;{gﬁhe _Lﬁ%ﬁaga?ﬁbggl? ?lé'%ﬁo%yi)(';@ -pentoxy-phenyl)thiourea;

1-(1, g—ﬂlﬁmeﬁiyp'lﬁq;ﬁéﬂoi QJSH-I@M{J@#}@ 3-'@3 Yﬁen@ﬁlbb@l’ﬂlbﬂylﬁhlourea
3- (benzyl ) thiou

1-(1,3-Dimethypil @1401 gﬂﬂ‘ﬁ?‘b%&) 3 *S3 “{lIPheE?%’FBQ FhEoYrsa; phenox

L PR LS iy s oo

1-(1, S(Diﬁ(eﬂwhﬂmpwmbﬁwﬂ ):aﬂbm@d} 284- pentoxy -phenyl)thiourea;

1-(1- ?V{&h}(léetﬁft )Eiy% ?{%ﬁ oclanZ)B 1)- C(%((g r(zéyo)xnghengl)thlourea

1-(1- et 11B- l@ZlCBIItﬂ M- ﬁ@ﬁ(ﬂ 30}’1Waiboﬁyl-)(33>(3 (bbenoxy) phenyl)thlourea
enzyl oxy) - | )t hiqurea; 36 ? ﬂ
1-(1- l\@qﬂ;ylfﬁ zggztdyuiyl gﬁpﬁrgzcg 30)45ga§b03y1 3+(4- penty -phenyl)thiourea;

1-(2- ‘rﬁﬁ%)ﬁl‘f?% %X)S iﬁ&ﬁﬂyﬁu}%ﬂ %u{%%nyl)]? @@@%6)@5@h&yl)thlourea

car
1- (2-§Imtﬂ§ab1)01rpdﬂm-35h)wthy10ﬁu@a2 -yl-carbonyl)-3- (3 (phenoxy) -phenyl)thiourea;

- e A ek ond ) 2P phertfifiobREN" O

1- (Bénz(ofc %iéz DEXéldibz%[lZ@ﬂ-ldﬁraﬂnﬂ) 3«4(3 -Qlﬁdhbﬂﬁyjl))pthyl)thlourea
% | oxy) eny )th

1- (B@W?&f ur%\?foza@wzoé—ér F’BI?P’}Xl)ﬁ (%zp%efl?w&éel%%éhmu%a
1- (B%EQK %?E)QX&lﬂiOh'S%rc:%onyl) -3-(4- gpentyl) phenyl)thiourea;

ran- 2-yl - carbonyl ) -

1-(Be{Z8[ G 12, hjowadiazpl- épé.»narbdméh%(fbkgepmhphe)me@a
I- (2]7 151 %ﬁ%ﬁ?o&é??ﬁpfnarﬁlggln(y lyl) ca%B&n%ﬂ)g @/weg%yqo%)%lhlﬁﬁ)ttﬂXurea'
1-(2, 32 mlﬁT&WWQBL&ﬂpﬁnﬁdﬁLG gRsHbe)) 3-8~ (phefdaMphitroXylipirea;

nyl ) t hi our ea;

werd ig1epyaR 2ol e el iy ipidin:- Gy - casb gyl (- @entyDerhe R HigRE RS
1- (3%&@9’1&%&@09!4 3)35 ‘RQarbonyl)-3-(3- (ben%yloxy) phenyl)thloure% (3

berizof ur an rbonyl )

1- (3—I\(Id:jhyizsykmjﬁ)lfyﬂremgabl)xlhﬁ-ﬁrﬂ@gnoxy) -phenyl)thiourea;

1-3- M%ﬁxlygﬁ%})ﬁ(ﬁﬁ%@i)gﬁ%g gy k %ﬂ)bﬁf%grl))th%urea

1- 3%@11521%9:5&1 hiyoph®ond)-Yl(4-Ceentbany-bhendt) (Metgent oxy) - pheny

1- (5‘1\4?t13¥1r\kt°ll*ﬁﬂlyl BH (o3 1Az hi-arl-carbomiyd {FrRspmdpx-Rhenyd iighre;
1- (SWIch}’;J _7- E)ﬁ'enﬁrpgm 102(3-)&1%?@-)9& L4:Bb 8- 35?3 (phenoxy) fhenyl)thlourea

)-4-vin hi ophe car bon

L (5yTore- S aaing e higghepettypon o @Gebenzylony)-Shenyiourea;



1- (5- (Met hyl t hi o) -t hi ophen-2-yl - carbonyl ) -3-(4-(benzyl
oxy) - phenyl ) thiourea; 1-(5,7-Di nethyl pyrazolo |
wda 2@4@)qy3F i m di n- 2-yl - car bonyl ) - 3- (4- (benzyl oxpQF/phmyh36809
)thiourea; 1-(2, 201
5- Di chl or ot hi ophen-3-yl -carbonyl ) - 3-(4- (phenoxy) - pheny
[ )thiourea; 1-(3 -Methyl-5-(nmethylthi
0) - 4-vi nyl t hi ophen- 2-yl -carbonyl ) -3
- (4- (phenoxy) - phenyl ) t hi our ea;
1-(5Ghiggo Mt thylbbioh) litibpepiZeyl-carbphyly-8r B - (phetokyBphenyl)thiourea;

L0t B e e D S b oD iy - p

1-(1B @z0]-51yl{cArboh yipB ok lougaar b
(1] emiyﬂe} glmuw}sﬁ i0]-51yl{cr ;/m qalqplﬁ& hjlzbolﬁifrelgbthfu(z 01 3

11 S B D P S D R 1 (J-Lety))-phems ioures;

!g&?ﬁn ¥%Ip;; I
1-(1’}?% - ,1 % g(%%{s?yﬂé%l%l{lﬁ% (y (S)%né%)%w ngwlgll)gl}a‘m%rg%zyl oxyp
1-(2{q?ytjé1i1?]43(lr)b';l)jhmﬂd :4-yl- carborngl) -3- (3)(benzyloxy) phe:nyl)’chlourer:{ae il -
-eLRyrn B et Rha e e By PR R 5 (3

1-(2: -(féj%i‘ti&%%é}gg?lggt)ég%gmékboﬁbﬂﬂyM)@&tﬂ%ﬁﬁqylﬁ@oﬁ@@M 046095
1- (ZiPz(lBaﬂédrlhhla%plz* x)rCﬁabﬂlwﬁW)(pgﬂw)m@éﬁlzwem met hyl am

e 2 e Sey PR Sur PP BER oat o
1-(4 Metb@ey@@mmﬁum@mrmbcmyﬁﬁ Q&ﬂuor() 3-pentoxy-phenyl)thiourea;
1- (Be{zi?\gé%h Jéﬁé@@}lﬁgg (%% cb?ur oo (pent-4 enyloxy)phenyl)thiourea;

1- (Beﬁz%flfr@@ltﬂ-lc@ﬁb)ﬁlylpb E{Bl-k({p)yi‘lﬁinCBJyl@@ethyD phenyl)thiourea;
4- Cyanophenyl - car bgn 3
1-(5 _Imb@%ﬁuﬁa@e}fﬂ %rhtpqy@r%-g? (b|enzy oxy)phenyl)thiourea;

1- (5 -Pﬁ”l 1 r‘ﬂ)@ﬁﬂJfﬁtrdn 2 )zltca%ﬁg’l‘? @y(b )(b §1zyfo§y)phenyl)thlourea

enox

1-(5 I2€Q;1dﬂbbcamfnm2=2ﬂ1=Qadmwhw(ﬁ (Ber(wlq@ef)nh@xxl)tblheml ) t hi ou

1-(3 P(%Oégrptygﬁ%% gﬁgﬂaﬁqnﬁ) @er?t Bol’l?é{ly thlourea
1-(2,5= ]]ﬁléhl-'o_fdtlﬁlbpﬂwhoﬁ?lt-éwgbeﬁw(peﬁbb@lipﬂe)lylﬁhro(lfbap
entyl - phen %thl ou
1 GM%XH&IW%&? Teovedt- H’@XWEH%}WTZ ¥eepRsyDy3-¢-(pentory)-phenyljthiourea;

13%& ys&h)i&tu%iﬁﬁhzlb134b 1 henyl)thiourea;
( EB’(lTr‘l‘q%‘?IE%Ilromath P OP - C%rca(r)nonl}]) ( (enzy Oxg?(_\l/o e|omye)n HOTeR:

I- (smetuyitbmwaophemam LD Ymbpmnybﬁnmw )-3

1- (S,gré"g? ﬁp%ﬁ(y_r%@ﬁ?,c aJIJ ny%r _e%'yl_ %Bén%ll) Q@Eb%n?yloxy)-phenyl)thlourea;
1-(2,5biehiexothippiesny3 - )'It-c’ﬂilrlﬁhmyBEB, (4 (phenoxy) -phenyl)thiourea;

1 (31Mqthyl%? negh}%‘ﬁuéoi %n%lnhlop}}/e }?lrca?bonyb 33(4((4115h %@g}lph&yl%thlourea
1-(5- i I%/en F—Yﬂmﬂheﬁ ﬁyltﬁf%q&%% (Bhefox GRhRAPhicudeal 4- Pent o

thio
1-(7- fh(om bmznwraﬂzfl ganbhmséHBéMmBmy) -peenyb8rigurya; 3- ( 4- pent o

1-(7 j‘?ﬁtcg_ E ﬁeﬁrﬁn %bgl}}ﬁﬁgxg I(I%Ie?%}rlo%y) ﬁheslyl)thlourea
1-(2¢8B b:ﬁﬂyd1§d1ﬁﬂcfbmﬂ2%ylda]:)styb)eff’f@pi’(eﬁpxyphenyl)thlourea
1-(2-(1,3-Dioxoisoindolin-2-yl)acetyl)-3-(3-benzyloxyphenyl)thiourea;
1-(Benzofuran-2-yl-carbonyl)-3-(3-(benzyloxy)methyl-phenyl)thiourea ;
1-(Benzofuran-2-yl-carbonyl)-3-(3-(phenylamino)methyl-phenyl)thiourea;



1 -(Pyrazin-2-yl-carbonyl)-3 -(3
- phenoxy- phenyl )t hi ourea; 1-(Pyrazin-2-yl-carbonyl)-3

WO geb4pardyl - phenyl ) t hi our ea; PCT/US2003/036809
1- (Pyrazi n-2-yl - car bonyl ) - 20% 4- pent oxy- phenyl ) t hi our ea

i-(S-FIuoro-4-(penty|oxy)phenyl)-3-(2-(1,3-dioxoisoind
olin-2-yl)acetyl)thiourea;
1- (Benzof ur an- 2-yl - car bonyl ) -

1- (Bel(i@fmram ﬂbdw‘adamywF(44NﬁmZﬂWfﬁoh3dmpmhenyl) thiourea;

A e I M
1- (4&Iyaﬂéﬁplfeﬁijl=(‘2r‘t}dnyga @O(fbylhz)yl(ﬁ(y) phenyl)th10u1 ea;

nj nQ fluorophenyl)thlourea

1(4155/@110@@&32%arbqnvl)ﬁe@réswlosy Pheaxpisiawas; - 3
1-(4- dﬁn&ﬁ%ﬂflﬂa%@ﬁh}@h@ﬁw&ﬁﬂ dﬁl‘éﬁ?l?@hlourea

ritluorometh car bonyl ) - 3- (4- pentyl -
1- (Q@h@ngflilﬁm oubeny])-3- 131> rrprcwhmml)cﬂnemmyl pyrid-3

QoSS S R S BRI 5 O
1- (Quﬂb@ﬁlﬁvxy ybbabyhyl f- BH(@pérﬁyl phenyl)thmurea

1-(4 ]"[(n%luﬁygxiée;;lo%one yz%r ci_)rg/&(? pgn%rflbp%re]nylflgth%urea

1- (4312 ri(tﬁoﬁﬁefﬂlldi&f)ﬁéfﬁll Qéﬁ)o 5‘-¥4 p&ﬁ‘&ﬁﬁ?%l‘)éhgfbtﬁlourea

4- pent oxy- phenyl )t hi'our ea;
1-(4-Triffuptogantisehcnskgarpivehyd-tc h)eﬂ}ﬁ)tbwu}:ﬁ@nt yl - phenyl)

LT uorlgﬁﬁ%@ﬁgﬁé‘*ﬁﬁﬁﬁ- R 200 10
1- (SQ]yhﬁxX-belﬂbﬁnyd )Ztym-lcﬁﬂ:bbleﬁ) 3- (3 -phenoxy- phenyl)thlourea

1-(5 i;}’%g%? ﬁ-i);m @ﬁ" 8% glgyrl)o Iﬂgr)&?}l }ﬁ eny%t 10%1@e:rabony| )-3-(4-p
1- (4—1\4&(‘(1%{}@ 3 b Lk @RI BY1-dhenylh-30@IRARYY-bhdryiBhisieRnoxy - phen

our ea,
1 Mt 1. dapinasifiyyl-cphenyl)-3ddrmsoioyy-phenidsipmerioxy - phen
But) AT M 2.3 thipdiaral- Syl carbonhionteidp) benzoster 1)
1-(P)féﬁg(%ﬁmﬁmyﬁu@?ﬁm?bgﬁ-ﬁlmwbhﬁurea | -4-vyl b [)-3
- \.0- ri uo -Z- n oXxazol - 4- -Ccarpon -
PR Ry D R R Bl Y Y

1(P%zgélﬁa(ﬁ c@mo@l?gatﬂg tﬂdnfdx&%@r@%tlﬁlﬁhﬂ@ﬁ}enyw furan-2-yl -car

t hi our ea

1B b plor DB A-E-thed Hoksiorindalgt - yRrisb APz 3
1P ERGY PRI P R romertyfpentonycohopythjoureg:
1-(1-Bedzype fi-tetrapiienyltopttonpl3e@; (benzyloxy) -phenyl)thiourea;

1-(B %1%2&?1{5%{]# g/i éﬂgﬁi/ F )(ﬁgﬁ dﬁl‘%@ rl\? pg1¥c§f;}411n03 %r H Xp}?enyl)thlourea,
1(143eﬁ£y1 iH- {elrru,@ﬂrs tdaydon??ne(@f(uénzpmSaybhe@@I)&Wéa) 3

3-benzyl oxy-p enyl ioure

1- (6ifn@30mmethy@r@weﬁétsﬁ;¢@tb@nﬁlé13f{frwspfbrbﬁlwmyl)ﬁm%m| )-3
1-(6 TH Ay BRI IR SR penosyphenylihiowrs o,

1-(3Atifluephetiyl )Jhényb{aaléanyl) -3-(3-phenoxy-phenyl)thiourea;
1-(3 ]Fﬁlgqés oS gﬁrznl}?ﬂ}y? )ag?-%-%él}écly?-&qaegl}tz)]?t%}gu}éa;s (3
1-(3-Trifluoromethyl-phenyl-carbonyl)-3-(4-pentoxy-phenyl)thiourea;
1-(3-Trifluoromethoxy-phenyl-carbonyl)-3-(4-pentyl-phenyl)thiourea;



1- Acet yl - 3- ( 3- phenoxyphenyl ) t hi our ea;
1- Acetyl - 3- (4- (pentyl oxy) phenyl)thiourea; 1 -Acetyl-3
WO gob4p4p3 vyl phenyl )t hi ourea; 1 - (D nethyl PCT/US2003/036809
am no-acetyl)-3 -(3 -phenoxapphenyl )t hi our ea;
1- (Di net hyl am no-acetyl )-3-(3
- benzyl oxyphenyl )t hi ourea; 1-(3,
5- Di met hyl i soxazol e- 4-yl - car bonyl ) -3
- (4- pentyl - phenyl )t hi our ea;
1-(3-TriflBervrethoxgrph2ayicataniid Ayl pediok f-2hS&yyditiowegent a- f | uor

1-(2- glﬁgog(?—g%ﬁ_ he%&%@?ﬁ%?%@onﬁ)— 5%4 pentyl-phenyl)thiourea;
1-(3 MQudeﬁlbﬂ‘lM—?ﬁénfyi mscﬁﬁd)b- Mdﬂbﬁg}dg)l@éihyl)%ﬁr&d 2- phenyl -

benzof ur an- 2-yl ).t hi our ei benzoate; 1-(3
1-(3-1 qqrgmgthy&;phe@a]»%mn )-B(3: ]e}g:noxy-phenyl)thmurea

1-(5 (ﬁffﬂg&g{n@ g;ﬁj}@%l% %lg?ézgﬁﬁ 5 )cza;/rﬂ)o eny'(%z(l% 9}&13}(}2 -phenyl)thiourea;

1-(5- ﬂ_TI@m;oWnethyB -2-phenyloxazol-4-yl-carbonyl)-3-(3- (phenoxy)-phenyl)thlourea

1-(5- (%v;l;}'lf ggny}lgregre&lg],@ﬁ %ﬁ%%rp B {]éﬁi)ét{yl)g#gﬁ@éeﬂo%{p%ﬁﬁe@gl)thiourea;
1-(3- Inﬂ(lémﬁﬁawmu&tammbﬁenﬁl caﬁ?onyl)@@%ﬁb@nyﬁéﬁfht}@&ﬁ&@ 1

(4- Phenyl but anoy I@}l - benz on heny] ) t hi our ea;
1-(3- Irl@:zorm%w Gt hbgeahsyy- C@bwdb% @i%ﬁ@wwl)) HIUERH ea;
AR AEE S BB CRAMh our o

1-(3-TxiflBotvbrefitybitimethylathehyl-Brbodyl) Se@thenyporanphonyhiboumea,

LGty R ek SRt b B,

1-(3- Qﬁﬂub@mﬂ@-ﬂ%étﬁﬂ-ﬂi&ﬁﬁa:,arboibyl) 3-(4-pentyl-phenyl)thiourea;
Benzof ur an- ar bon %
1-((5- ‘{“@ %@HQWO %fy cglp ﬁr (Frihgnoxyphenyljthiourea;

lAcétg(e gﬁbﬁélg)x%ﬂényﬁﬁﬁchﬁ’&y 1)-3-(3

t hi our ea hydrochl ori de;
1-Acgtyl- 34%@@311@}5)1311@&})@@1»}7%) 3- ( 3- phenoxy- phenyl ) t hi our ea

I or i
1A°i99?33§>yem p%elilffl)t}élglrl eo’nyI ) - 3- (4- pentyl - phenyl ) t hi our ea

1-(Dhyetli2oin0Fdcetg?)-3- GB*—[ﬂBn@)@ﬁérLyﬂ)ﬂﬁ@lﬂ‘e& car bonyl ) -3
(trifl uororrebﬁy@ t hi o- phenyl )t hi our ea;

1- (Dliﬂ?t@lilmnﬁé\"le -BAF P ERARSIINOWER:4- pent yI phenyl ) t hi o
1 Ry ezl B B IS K Y DL AR5 ke

(péntyl oxy) phen i oure
L (Bergho i ol FatbomnD A 6 meyhafiarorhgnoy) phenylhioures
1- (Ber&hﬁl%)n)félgfp gﬁ%r}}}l)hﬁ ?é‘h%ﬁm 9H-fluoren-7-yl)thiourea;
Pentyl 2-phenyl- 4-(3-(benzofuran-2-yl)thioureido)benzoate;
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-(4-Phenylbutanoyl)-3-(3-phenoxyphenyl)thiourea;
1-(4-Phenylbutanoyl)-3-(3-benzyloxyphenyl)thiourea;
1-(2-Morpholinoacetyl)-3-(3-phenoxyphenyl)thiourea;
1-(2-Morpholinoacetyl)-3-(4-(pentyloxy)phenyl)thiourea;



1- (3- Mor phol i nopr opanoyl ) - 3- (4- (pentyl oxy) phenyl )t hi ou
rea; 1-(1-Methyl piperidin-3
WO gio4oaobdnyl ) - 3- (4- (pent yl oxy) phenyl )t hi our eaPCT/US2003/036809
1- (1- Met hyl pi peridin-3 -yl -warbonyl)-3 -(4-(p
entyl oxy) phenyl )t hiourea; 1-(2-(2-nmethylpip
eridin-1-yl)acetyl)-3 -(4-(p entyl oxy) phenyl)thiourea;
1- (2- Oxo- 4- phenyl - pyrrolidi n-1-yl car bonyl ) - 3-( 3- benzyl
oxy- phenyl)thi ourea; and 1-(5 -Trifl uoronethoxy-benzo
1-C2Njora olzloywetzlérﬁt(éf(wn)tyliaahe(l)ﬁ)thi@urea

X |ourea har maceuti ca
- (421;&}%18}( py ing S eﬁ‘&“’al é’@ﬁ%egﬁ\ﬁ B*sal t accor di ng to
1- (Ndﬂythybw@l?ﬁylan?mma@l)tf(zsg?entzggemﬁﬁywaiolhrea N
ar.maceutic eptabl e carrier i luen or
1-(B fﬁﬂf?’éﬁtyl Ca%’gn%k% @Fﬂ‘ﬁéé‘ﬁﬁ@él‘ym@ﬁﬁéél ti on according

- (3@%@3%1%%@%6(@%&3&1&@ ERERARHiGOMdfoch i) at ed as

an in uid erosol, a cream a gel a
1-(3Fiyrig; zel qadwml)é (3a3h§wxy|aoheaylt)témueqa hydsghlohide;mi ¢
(A SQL:HtI gr ckage
1 T Sty B R R PR e B T 2 m 82 11

1{Baumﬁnmaanémmﬁamﬂ}ﬁQﬁﬁheﬁHMﬂmmﬁm@pM@wDﬂﬁ&ﬁu@tions for
Lon to treat patient suffering

i A
1- (3'@' g dlpggﬂgﬂg? ago PHfwEry, enlégﬁloﬂeéorrpound or salt
1- (3‘@131991'14111!19}’15190% frl'itBJ(IAfI(Béftylg )Pi)ll?éntyf:)t}@(;hrgacso of less

n a Teplicon assay of HCV

1- (31(%19Pﬁ1<batlr)d)prom210)@i@M@MSPIF@YDM%/ 036809 205 86.

LA RRRR R o B P LRSI BRI TR 2 00l Con assay

1- (lMeﬂh-jilMpB@qtheﬂtdarhﬂ)nyl&-B (4Apmjflbm@pﬁ@fyl)t}ﬁ@ﬁéa ng
titis C t 0 sin d i.stering to a
1<1§§¥§%h?gﬂ¢ﬂ3 éﬁF '1gaé§ng ﬂ?ﬁ%ﬁﬁaanWQFﬁbguglcally

SR di t
1-(2 g B{éﬂ{yﬂﬁiﬁerﬁﬁmwy‘l)aégtylﬁg@W%&ﬁ%@@ \Aﬁlﬁgﬁart Ih 2 gto

1-2-paeriephenyspardidimryjsatioani-3- @ dengiexynphienplthisfureg amdm 88
t
1o SRR, HIETAREL Lt S B B e

of HCV antibodies in the patlent s bl ood or serum

90,, A od of J biti.n lication_in

co¥or | SR RGPy R R or Y perding to any
one dfiCVaithsCOBEE b dettek Gith @fphamERBRRHN weptaalletcaﬁ&P HidbRTort Reipient.

Claim1l sufficient to inhibit replicon
replication in vitro.
83. A pharmaceutical composition according to Claim 82, 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.

84. A package comprising a pharmaceutical composition of Claim 82 in a container
and further comprising instructions for using the composition to treat a patient suffering from

Hepatitis C infection.

85. A compound or salt according to Claim 1 that exhibits an ECsq of less than 10

micromolar in a replicon assay of HCV replication.
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86. A compound or salt according to Claim 1 that exhibits an ECs, of less than 1

micromolar in a replicon assay of HCV replication.

87. A method for treating Hepatitis C infection comprising administering to a patient
in need of such treatment a therapeutically effective amount of a compound or salt according to

Claim 1.

88.  The method of Claim 87 wherein the patient is a human patient.

89.  The method of Claim 88 wherein the therapeutically effective amount is an
amount sufficient to significantly decrease the number of HCV antibodies in the patient's blood

or serum.

90. A method of inhibiting HCV replication in vivo comprising administering to a
patient infected with HCV a concentration of a compound or salt according to Claim 1 sufficient

to inhibit HCV replicon replication in vitro.



