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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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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:

Ry Ry Formula I

or a pharmaceutically acceptable salt thereof.
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about 500 nanomolar or less in an HCV replicon assay.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

[0024] Figure 3. Detection of albumin produced by HCV replicon-containing cells
treated with helioxanthin.



follows. Preferred conmpounds of Forrmula | exhibit an

EC50 of about 10 mi cronolar or less, or nore
WORPUIEIS) an ECS0 of about 1 nicronolar or | RGT/U$3003/036809
still nore preferably an EC$0 of about 500 nanonol ar

or less in an HCV replicon assay. BRI EF DESCRI PTI ON OF .
THEOQMARigvES 4] BBtionmiof belioxanthBredetexicdty 4 HirV sepliggn-containing

f or aI e} compound activity against HCV using

en‘%l"é?%%l eﬁéoé{‘rym n Transferase (NPT) in HCV
replicon-containing cells. [0023] Figure 2. Detection
of neonyci P€]§hos hotransferase |1 in HCV replicon-

DETAHED BESCRIBIIQN QHHPE INVENTION Det ecti on of

i con-containing cells
confpEiDRs AP ERp RN OIIR, 00 0 04065
Ecl'ﬂ)@m inﬁﬁ@@ 608 forthtBO &E']entlfcblgmrdetaﬂr itDeayelot helpfubto provide
el'i oxant hi n CytOtOXICIty to rep| i cont aj ni
defigisions OG@W ieﬁ@s Bl‘rj'r%i!l’ B%%EFH %Rr n are

descrfg upigp s Bt ol ????E“’ B | b e BT Sl

termistusd fedein v sanicompaming aieis comfriondyt instesstodd b enewfskill in the
terns 1o be use erein. Conpounds of the present
M?hﬂ’%méﬂi@wn&@i‘?ﬂgfbed usi ng standard nonencl at ure.

Unlig JS X é‘it'ﬁﬁfjl lﬁﬁllﬁﬁéél‘élﬁﬁlbf&ﬂulé&ﬁ&@bp FrordREMPIY Motinuld Tincludes

terns her'ein have the same nmeaning as i s comonly
compodndssctfd"mﬂmhlaedAeVHfanélﬁomﬂanltZQe art to which this

s u\ﬁsﬁéwzggﬁl 9+ ﬂB%qJngF%]Z]cg For It_lgp%nlflg Y ?J?I ' Con én one or more

SsieRtt st 48 5két6o éeﬁrc\ﬂéni%ﬂsd stEﬁHogbkha axds A thé (RE]]g.

In certain situations, the conpounds of Farmula |

asymoetrid carboreatomsyerthat the §empAUIIde o eviEie difleren s coisotieric forms.
Thegt (gcg eo(gg@ Cay ntf§{ &a.g%)tlg ;?c% B %r @?ﬁ&ﬂ@%&u@@ﬁrﬁsk%or compounds

’C car bon e conpounds
witlefWo 6pdndie dsimedtficElements] tﬁé@ﬂ:ompﬁﬁﬂnds:cahmdhonaﬁjn be mixtures of

conmpounds can be, for exanple, racemates. or
dlasmmm@,rSf Fergompeyndg bﬁ’ﬂe& RRumbire Resigg: § hgp 98 unéstobd thatall of
BTl be AR e pMS3 E aEmGHIE, ARG, ot wi

cartoRyearsd d(ﬁlb@@lbﬂrﬁls Snayl dccahia@-dnd E-formie, it ald lsomicafbltms of the

of the optical mers and m xture the{_ue arge
commgeuadp BB o e SN IBBTHSR JL tpt fruations, die single

i ve fBRRd Sar B/ oﬁ&ﬁb’d b{ Bsyfnmef¢ synthesis, synthesis

ena"(li:&;rg&g - Jﬁﬁaﬁf’#&! soneric forms of ?3 }Zﬂg:gn'pour}],ns
froth eptigallyrmirel gregursorst beby)resslemn ofithe mqemteSI Resplatien of the

S|tuat|oq t he S|ﬂ§n
racemates can also be accomp e(a, for example, by conventional methods such as
crystallization in the presence of a resolving agent, or chromatography, using, for example a
chiral HPLC column. |

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

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

[0031] Certain compounds are described herein using a general formula that includes

variables, e.g. V, W, X, Y, Z, A, A, Rj, and R;. Unless otherwise specified, each variable
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i nc[033] The taamdisubstituted’l, agused derimuncans that apy aaeer Bote hydrogens

i fferent ss nunhet s f
on fia deSisRaes ARELeT 0D Foisp e Pty @ spEHRE] Bom e Rl feec bt
providedithaitiad\@estiutedratd s abHndl SaleBPess rot exedald Whenh tidaubstituent is
11C, 13C, and 14C [0031] Certain conpounds are | .
oxel@suriethen drividrogens agythe ajamareteplasedruVAch RERMAticaneIgaSs are
varl. ) : N . .
s o Syl B Bl o ing i

uns_%&ﬁﬁt/efﬂ’ﬁﬁ@Q FpPgiﬂtﬂﬁ%@@?ll‘iﬂ)ﬁ@&Q) S#Bstiﬁutdd! byb(andh a%};ﬁdommlf a

I s.defil ned | ndepen t ( t . , .

Combiagaps Pl BoRs el Vbles oL R SIHlE Ofly gt sogbinations

reshft §0sta51b %%bg#&ﬂs'gi%s ] %’ﬁgﬂib HEGEEdMEd AlRtabR dofholind or stable
gr an a C C I d

oups t-ea currence Is selecte o
strictarepemeattttd ymplyanoonipoudd thah ist sufificiedtlyRobustite syrvive isolation from a

reag ORIy SPGB B EHARS e HATeDeuly agent.
st ag(b(ﬁSf THD BHAES 'op R subdtutdr MdiSdibsthibf $4cB roupd $nay either be

used herein, nmeans that” any one or nore hi/qdrog_ens on
ungubetititedioy sabstituted atnonsror grase pf any ofdhe availablg nasitiens, typically 1, 2, 3,

election fromthe indicated arqup, ravi t he
or & Borfins By obt fiingf SiuE A st Bumol QI0RH i, |, O
t he [§03a$ Suitate groups tHaX Mafibe Presern a tsubstitdtedly gosigemninclude, but are
on the atomare repl aced. en _aronmtic noieties are
notslimied toue.gd halpgen; cygen; BvdioryL niteo; apdantikangyl fgych as a C;-Cs alkanoyl

| db g ' '
s Ry VLo 8L B BRAH TR Aroths dnop HIEL IR erous,
havifig @ t®¥Bdud 8narbonGsHhs, pall ito abowdt carbesitdtérms) btkenyldidrlkynyl groups

_variables are permssible only if such conbinatiqns
(ingladingieroups heuBEOne SR LH HRsaBrated lnkages gad frem ¢ to about 8, or 2 to

' i . t .
ool 4, A Bk ARVl e o1 1
absR I8y 6t frém 1Storabbiries cabbraitoms; drylory auch assputtenoxyy; ralkytlthicegroups
. and subsequent forrmulatjon_ intqQ an effective
incfyring, hesk having e of r{l@@é@lpﬂ*bﬁ%‘ﬂﬁ%ﬂﬁ%@d- i ldR PPyt 8 carbon atoms, or
e
sulfingl linkaptsodndefrgm ditd iabowst, 8 daytwincaadrhng, ot frazg 130 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



or 4 positions, by one or nore suitable groups such as

t hose di scl osed herel n. [0034] Suitable groups t
WAPIHMMesent on a "substit Jted”-position-i nclr%gszoos/oxsw

-but are not Ilmtedto eg , hal ogen; cyano;

hydr oxyl ; ttro ‘4 al kanoyl (such as a C2:C6
exeanméawcml FOBP Y ﬂg)giy angdrtotmpar,afgg)r fused rings and from 6 to

wbRB R sk il STl Bl e WYL PRy grovs or s
satafatad uwisataatbd) or atana)c hetdriseytic gang laviaglyio Pseparate or fused rings

i.ncl udin roups havi ng one or nore unsaturat ed
Wﬂﬁa af’§ ¢ EmemPPS ReDTpg 2 8Bk MOt N OB a8 coumarinyl,

A o L S S I iR YOl

thiem#, Bbiazelyh trizit yixezglys ustxazalylp imrdaxglyl mdowl,t bmofuranyl

bepbofiphe GRS SenlSiote B e otpRea L pperaziny,

and iﬁolﬁﬁ%kltS&hQﬁfé?&ycﬁé SFtups aladyWeStulthdr¥bstintedRSg. with hydroxy,

|nclud|ng t hose having one or nore sulfnyl |inkages
alkyh glkorprhalogen andemin® car bon atons, or from 1 to about

" | f n i ncl
pav o0 SDASTE o oy PR ook ot IBHES o g fhep g B rcicate o
pomb@Lattathﬁatt lHora adbetituenn rFdrieRitple} qcﬂem&tcgiy@laamgms attached

at gns;_ am noal ke{g groups_ i ncl udi ng groups havi ng one
thropghgsrhonethemsthyleae (€Ha 808D about 8, or from 1 to

abo t’do3§] %%Qﬁ'}%prééeﬂf% by”‘é ¥$m&ﬁ¥¢]&90f6a s%%uirgﬁ& (aa{h%ﬁ 0Sie, ===

one” or nor enyl
mayszleithgrla,smiebh@odbﬂé(bondeach ring either substltut ed or

uns ed aromgfjc); arylal kyl havin
sepﬁ}oéﬂa &’ Hn”g} }sring, queh asAngry riﬁ%&ﬁ?aﬁ@ff& jjned to another

h
oY s SO A RElh "A AR PR & Al b s that are
emitaml fadrk @ach dther Whén & ang 1ssqnhtoabee ‘p@ndintféﬁrdmra grgsp ansatom, it is
fraom6. to 0 18r|n on. atons, . Wwth b oxy
bousf et ate B e ey PR BIG Biastng igle SoveleRt Bt o
U ns ?%RPAGG?H@TC@{WH i€a Bf%&ﬁko&iﬁ?ﬂduﬁd %ﬂﬂg oHé‘Xﬁd‘gnﬁ' one carbon
separate or fused rings wt to about
Com%tﬁtiwlsnpgﬂr ring and one or nore N O or S atorrs

ST R RCAEINETE T—

aliphatie ﬁydmcdrm@g@h g, hawhgazé §etifiednazdey bf ca!rl&ﬁ%a’télﬁk,yéenerally from 1
I m dazol yl, indo benzof uranyl, benzot hi azol yl

to abeut bﬂw‘liﬂd Q;raﬁqamy e t@mr@h(}mﬂ@ﬁw a8ad hergin idicatesan alkyl group
et A0 bl BEROC e, AR KB SLR perfH ] qpiunction v

another fgrdiipdfdi”é}(amplél iﬁleo-GL Ky thehﬁ&@ﬁedlgﬂﬂl@ @ thiz@ase aryl is either
[ 0035] A dash is not between two |letters or

diregilyibgpad bya a@slf qoaalentjbcm Eopor p%aomd by analkytehaimhayipg the

speelgi?g gﬁfnggf@%%bu ghqartofgg,ggﬁﬂlg ste%ﬁ?éﬁ lﬁil?] E@%@f&m& SExamples of

alkfl(iﬂéiﬁde ﬁubﬂll glot HmIteds ecr;tnmihjdyethylcﬁxﬁmmtlsmopﬂ B-bapfl) 3;1
ashed line, ie. -----
met%ylbutyl 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-Cs, C;1-Cs, and C,—C; 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



may be either a single or double bond. [0037] A

y ring" is aring, such as an aryl or

Wﬁgﬁ’gﬂ%&’%ﬂ ring, joined to ghot her group by oner/US2003/036809
coval ent bond. A bi phenyl group is an exanpl e of

.phenyl rings that are pen

daglt from each ot her. H*\1/¥1en a
poinf zigng theshan. Alkenl rpunrisaerivedMsrsin typically bave BPBhy 1q goout 12
i " re S BB ARDTEE P, 3 QHED s

havigfrom ttoi aboat Hearhed atomsperg.dliCs,IGvCq) gnd Ge-Caratkenp groups.

one ca n .cone to,both ripngs. [0039], As ysed herein,
Exargpiey pbalkeR GES BORH SR BiPnhtl- 829 bR ECoHR
sat Enoaﬁ?dAuc?J%lp Rahidd Héyagﬁ,qﬁafcmya g4l pRSor tiath8@hdiScarbon chain

speci fied nunber of carbon atons, generally from1l to,
conaprining At arandreiriple sabonTabondomiOhatiday kydur iz anjseigble point along

her.ei n | ndi cat n_al k ou havi f.r . .
the g, 5h a8 PSR AP P Y A B EL i foop b et Syedly bave
froin'® oUMoUNEL dRBon¥ atdins. SPYefdRRM alifydyPerotipy are 1ewWe akynyl groups, those
aryl Co-C4 al kyl, the indicated %roup, in this case
alkymyl|groups hevingdrom @ite saut § cethondtans, .85 CodlseCrocangfe2-Cs alkynyl
hond (Co), or attached by an al kyl chain having the
Ero8B%ci fi ed number of carbon atoms, in this case from1

t o pipag) "Alkery'bindicates &E alkiyX giub as definedadbisyt withaheitsljcated number
but are not limted to, neth

of qaslst ¥pps attarhsd thrpughsan ovieRy %ﬁés??{gyll l%%l%p#-%%yypelud@ but
w5 it by MR TSRS DAL oy, oy

peritsef, erpeatbxd) Xypengrxyisspantexyl, avepentoixlyh-hexaayp2-hexdias 8-hexoxy, and

al kyl roups having from1l to about 8 carbon atons,
3- metyipenfogY.about 6 carbon atoms, or from1 to about 4

car ap v @l R, 1 the indicated
or oL POBTREAR piafeben ol s a el st o inicac
numberaifghtbonmtdmsattanked thyahgbearoxygerchridge (-Qonpxrmpley of alkenyloxy

t d bon- whi ch
sroge tiehide B ol 00 RS, BT BBRh 036809
9 pgo(%h! &l @R Yerhl A KB BlkyD' KROYY afild SpBard @6 8éfiit@chbove and the

her el ypically have from2 to about 12 carbon oo
poiat ofattacEneitds pr thezalliod igyoupg rFeu sxamaple G1dvaaikoxyCarfy4alkyl) indicates an

i e LV Bt o
alk gl Seip haveEfé&iIFl' 9 2bet @édﬁ@iﬁitoﬁﬁ @ﬂ@ﬁlrthféﬁ hitebbed td e core molecule

propenyl, and butenyl ﬁ);&)ups.. [0041] "Al kynyl"™ as used
thronghed earbomatprcindee @i-Cralkiylgiertian: br anched hydr ocar bon

chaj Q ISR iRl =C

pon D45 SEaGi2 it A1 Grdil &8 RS B BIERARY throngh  keto
(-(CHO)-) brig s A Ran@l lgyouph havelthe iadiyayd nunbénofehrbon atgrss, with the

descri bed herein typically have from 2 to abou

12
carben phihs kgloggraup being mcfudgd an ra?rwavnbgmswgb%aéom&mg?r example a

Ol g e DR BN (@RI 5°C,° 1

al kjood6] 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_2)(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,



groups. [0042] "Al koxy" indicates an al kyl group as
defined above with the indicated nunber of carbon
WO W0460%3ched t hrough an oxygen bridge (-0-).PCT/US2003/036809
Exanpl es of akoxy incl ude, bt are not linited to,
met hoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, .
gro@pstare independebtly ohgsen alkybgronps gs d@ﬁﬁpé abovehaving the indisajed number

i gopent oxy, neopentoxy, n-hexoxy, 2-hexoxy, 3-hexoxy,
°f°éﬁ:{9% oMt hy| pent oxy. [0043] "Al kenyl oxy” indi cat es

an n@Dﬁ?ﬁX& uSddNEReiA Shetfrh MRoAB.0MRY/ vt dibalkiisulfdidinidd"atfers to groups
nurmber ‘of carbon atons attached throu

h
of fomulg dallyls) NH-ESCarprrd (bl M kb PO gincuiish Hiscllkpeand allcyl
but_ ar t . limied -1- - . o
Broubi P e Persby ph i ek Blois 35 e By ine o indicated mummber
of Afsbnadtb. are as defined above and the point of
G- (00491 preshersian oo st - heass - Ro yhets B gl roupis an
alkﬂta%gu X{i{sgggﬁ?ne{l SRR tg? Epﬁ&dmﬁ JF LABHE stotR! Addkemplary

en atomto an yl group have from1 to
alkylegifibhylgroap osthylsulfisyland further attached to the core

U e LB R S b e
an %ﬁl’(}%’éﬁlp %bgéﬁ?ned l%nt)@ecﬁh%ﬂlgﬁcﬂé QS PR of Carb&rédbms. An exemplary

anoyl groups have the indicated nunber of
alkylaulfierry] gtoupss metttylsulfosyl. car bon of the keto group being

Conl 3T S seite el ahrent eyl St o R oy i oo e
gro%%( fefided abbPORSlind the WeffledRirBbet dfle@rbbf afBms. An exemplary alkylthio

“al kanoyl oxy" indicates an al kanoyl group as defined
groap essmethyliliong t he i ndi cat ed nunber of carbon atons,

att t hr ough .an, o & (- 0= W

a1 1ERaT eyt SR R Kathonl iR S HEIRURY o, o
def{ldd 665, hewme) tKe inditdtet hambeket cariivatdméisattacied thimugh m keto (-

the term " nono- and/, or di-al kyl carboxam dﬁ;s t%ete

(Cefoolpddgen THelkaxy meigiyiof tho al}gp;)(cg:_tglyl ZRAP e mc{ig’atédo number of

cart i 5 Y 5B 06 bt gl et R RS rlier
C;dlRsiaRadaayl dryurs indivates Srexampie groupa of tefformma £5H(EH,).-0-(C=0)-
havi ng t he indicated nunber of carbon atons. [0048]

or (QHI)E( ) he term "nono- and/ or

(e ) PR PLRGEC il s U Bapg e, hevin e
indwdatedhminiteer of karben atorhszdridysuBstitgtedpish atrleast onkegoimdsubstiuent (-NH,).
w&%ﬁﬁ%ﬁ;@éﬁ%ﬁéﬁﬁ%ﬁ&ﬁéﬁgﬁ gaggsvc?esgr%/eidr}%réﬂemay be additionally
substituted.

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



[0049] As used herein, "alkylsulfinyl" means

al k SO -, where the alkyl group is an aIkyI

W2 ‘g?‘ﬁg d above having the 1olefl ned nunber of T %83/036809
atons. An exenplary al kyl sal i nyl group IS

ethyl sul finyl. [0050] As used herein, "alkylsulfo
recddSSSl Agvecidragn, thwfmﬂe arks mdnqa;qs sipreitls Sreupsgoutaiye only

ool Tp i P cRPRHE YL b s i

carUBi’ltdiyioﬁLHafblimdtomé 0Pgrbups. As'pmabd'yhgbapmcoﬁtaah Ily:lrflrsieparate fused, or
means al k where_t he al kyl [

pengRm iea gndl R P Sy 12 Hag Aivgie AU elrEostimR Beting members.
Wh&%{].ﬁ&fn,%tg{l gﬁﬁ %‘@E’E %ﬁ‘a}‘;ﬁyusggéc‘}l e&y Shit Ehbsﬂfu%ﬂ ma¥ include fusion to a 5

erein the term
to 7-ﬁbﬁlbxx)¢daaﬂnmgd dyalio graut that aptiondlkooontgnolipr 2 hstero atoms

md%{eefgb(%ﬁ%’gﬁaf{%g%/qi@a&%@gﬁqfi tq ] % c}r%?ctngu 7.5 ﬁna gfen#}gxy—phenyl
gro?;:;] SRI‘M HBIHRlNC108e, hhCexidpRX YRAPARShthYT, Pthudias 1idaghthy] and 2-

i cated nunber “of carbon at ons, and the carbon of
naphthyl,leat bifphéemide i s not included in this nunber.

< aﬂohgg?/ ﬁ}a‘i}g 9%3%}21%&&12’” gl @k{rloafre G admled ab@V &) 4He the point of

atta(:ﬁ!ﬁ@ﬁtaé Ghlthealk{Fdrbup. "[k@fl CMkﬂﬁ'GﬂdlbﬁéﬁMaryl group that is directly

am noal kyl " i's ‘an “al

roup as defined herein
attached vig atsingle powailent berr z@m%'éﬁllwf) & #ftached dbrongh an allyl group having

sbst'tut d 't;]t”" tdt

s b ot it o n 88 Rn AR PSRl il ot Hamited o
ben@y 0 PRENYIAB A hlEpipbRhel. N, may be addltl onal I y

SZbgtltute%l [ 0054] As used herein, the_ter

andl0087] Ehe Wy'lcéﬁbpﬁﬁ’hclgﬁ‘l}’rps andicatesa 3 3 P%P“g;Fre?sat‘“ated partially

L d
g
sah@atet) O;Ehrﬁﬂi;nmsaﬁ'inaeqhair raromeftlca‘mt)&hh nenbbcyiic timgesystem. Unless

R

atogl Jﬁﬁ*l T Q%tab@é' ﬁlré nWHéQ enciéded ﬂl@‘cﬁfbo clic rings described herein
am no, mat hyl - pr opyl - am no. no- and/ or

magbe bikbsltlaltedlombkyaVaﬂgbbm m‘r@nnﬁﬂ@.res;ﬂ]tmg gsympound is stable.
| Kyl ched th h
ENEN T TR A R
cyc & -sUBR Ry éyrIoHee&tyl Wridged @Woa]ffﬁfgrb@syaﬁmybgroups such

su stltuen?s may by designated by nonmencl ature of the
asgheny. N- R-N- R, indicated that the groups Rand R are

gggﬂ}oggjs a@g&g@if?]&a W@%&%ﬁ?r %@g}:}'c or ml.gticych'c saturated
hydggﬁfgcfhn?ﬁg 8rdu ?r Ravi¥ the spécifiddintiser &f 0abbh atogis) umlly from 3 to

carbon in the arorratlcrlgl%( e\%lﬁg
abogtidAring e n@tcgn% uMenaeyplie 6yqloalk Hegrounsiypic QI 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. Bxamples of cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl as well as bridged or caged saturated ring groups such as

norbornane or adamantane.



carbon or non-carbon atons or groups. Typical aryl

rougs contain 1 or 2 separate, fused, or pendan
04A% from 6 to about 12 ring atons, V\Atho'iFET/U52°°3/°35809

heteroatorrs as ring menbers!? Were indicated aryl
groups nay be substituted. Such substitution may

i nc[0068] Iniedernt Hcpcloalkylalylimybloakay] stai %Lkﬂt%gi as:%ﬁned above, and

R T I
cy&d&ﬁﬂﬁlﬁe&@l % l'dﬁ@iﬁﬂeﬁﬂ?%@é}‘cl@ﬁ@@ﬁhethﬂr oup. Aryl

groups i ncl u for exanpl e, phenyl, napht hyl

i nc[09§Phgs ysmammyche tema "gyclad}gyimwxarmds" Eﬂfeféﬁ%ﬁy}’doalk}’l group

o SR A SO 500 SO s

cmial[gﬁﬂglbbuhdwmumtmgﬁhmkdnﬁo C4al kyl )" indi cat es an aryl
grou that is directl attached via_ a s Ie cové'l}ent

bon (ussrhhgegim "hajoalkyl"dadisafes mtbﬂf@ﬂw tspin alkyl
grotﬁ?g/ 11{\9{15 l%?é&ﬁw nﬁ‘tﬂﬁ&%f%a%@? Q&%@Emm@% thrdpmore halogen

enconpasses, I's hot TIimte

atohﬁngeﬂeral]?/hﬁtpltbé hpkiman dllgpivgide omyber ¢fakogEn Btoans dixamples of
‘car bocyclic group i cat.es a

halgaliykiaelude, vk Ate ngt ﬂl@ltegﬁ%’eﬁl %fp@&thygrd%%"e'me - -figoroethyl, and

perﬁ??ltu onIy carbon ring atons or a 6-11 nenbered

rat "partially unsaturated, or aromatic bicyclic
car pa06g] 'Haloalkgx;s'ymdmartes witlaloskky! grobp aade@nedrbiove aserhed through
t he C%g% cyclic ring may be attached to its pendant

an oX¥aep °FC8%ny carbon atomthat results in a stable

St r psed] eHaldh@p "hdleken® e dsedHerefif 7618 Y6 fluéro] tigfo, bromo, or iodo.
descrlbed herein may be substituted on any avai | abl e

ri n§00S4} Borused hergin, Fhaterpanylndisstpou slablesd- 4@ Zmembered monocyclic

RS SRS LU SR i o o
N, @ afd S| QﬁB%&ﬁM&mgﬂiﬂgjﬁﬁ@ﬁs Bih Oabbiy orgrseabsbicselit artyibyclic system

groups, such as ﬁ% [0058] "Cyc]oal kyl" as used
conaininigrat 19agtoneal o7 me ﬁ@éw&mﬁlcmn&mh@h&%qa%‘ from I to 3, or

oS AT 38 59180, 19 i o
beiap @bxﬂ:oﬂOthmghe wtf]iomnﬂieﬁﬁﬁs a.M)OQﬂ:%mk ur:the)hetemdrjdygroup exceeds 1,
roups typica ave from 3 ut
theg@ BAHgrogtontS SAe! AcRBUaIRS SEethelo tlf%.m e it B (ol rumber of
qtt ? ﬁi t'lh‘é hE%ES lé&k Amdtiere tgﬁﬁé #4€ g%&ﬁﬁlaﬁyfﬂt'éﬁﬁed that the

rings nt ai n
tot@l}&mlmtmf bf/S agd (ma:tsms uC;heIammhzﬁ;d heﬁarbqtold isaot monamthahd. Examples of
pendant frgm.a,s bstltutedntro lbﬁr car on ato or

hetsroagd SEQUPS iRednds, Brher ngt mitedhioy inyl,
yYDBbIERAT, PR gyﬁiﬂlﬁ 9?111&91' ps&hﬁi&y V}Wr?dlyl inolinyl,

as a spiro group of cycl
tet@lzoibrb ﬂuazgw ttuenwwrlefniﬂpshéqphcmdl b'baolsyl, ,benaq[dqup@qivy benzofuranyl,
C e as ,well. . as br ed satur
ol RO R BT oAbty
im%g%gmsaﬁ, BT 14422005/ 036809
[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



12 [0059] In the term"(cycloal kyl)al kyl", cycl oal kyl

W@r}{a are as defined above, and the point
at g‘@%ﬁ@ﬁt is on the alkyl gyoup. This term P(.Olf/U82003/036809

enconpasses, but is not limted to,
cycl opropyl met hyl , cycl ohexyl pet hyl, and
at0@>yw' bﬁ»@xgr‘\r{lﬁi@f%ﬁytmf b%'@é]c t, Menofstis hetaraeycloalipyl groups have

[1] | . s [1] . | | . .
o ¥ PO OHSLORT At SHRI b6 818 iy
hetsbeyotodlkyl groupsdyikally lave fpm sbout five teatduy 18 ongdtams. The size of a
nitrogen atom. [ 006 used herein "hal oal kyl " .
hetTReySOAIBY FEOHFS B A B0 Egise oS i Foup contains, For
exag{dl@éf Q?Czt@ﬂefégoéy@%aﬁ@? %fr%l?g:gﬁtggdﬁ%m 9fio GBEM Iirt G¥bBon atoms with

bstituted wth 1 alogen atons, general Ig/
the mpmainingirengredomsanp talabowtetpes rimgnbring oliosen frogelN, & amdS. Preferred

SRR S S bt hr 8 g i oo
bicli¢ heR2HdyRIdaliR eRRIpBY ExahPRS ef hé'ta@byabm?gvggompsdh@laaeﬁaorphounyl,
ache

~a hal oal Kyl group as defined above att t hr ough
pipenazioyl, iperiginyl gad pygoBdipyl sigups: or "hal ogen" as used

her g e T : WOL Qs ' ]

[ o0Bp7Eb¢leln  RellsdROe g ioalts 4308 pitiyHeR¥ibatpated, prtilly
unsaturited, or ARicathgeonGLyiap ifiom hiodblut 4 hetergitorhs cliosen from N, O,

contains from1l to 3, or preferably from1l to.2, .
andSveflbremsiring Hos alems kaing arben, opad-1d mggupered Diearclis prjurated,

. | . . | . .

P AERSD S Ahn B o BRER  HF 5 lmbered iy

FEysteat ednairingat least il hgterdutah ix thetranliple rimgsytemmckdserofrom N, O,

rin

referablly from1l to 2, heteroatons chqsen fr .
and ndconggiting g da FhpYH HotARHaTS ep_s%cf%éye B Oy, 2nd S in
each I?ﬁxgto‘ftﬂ?é mﬁlﬁ@‘?eiﬁn@éys&nﬁ Ntin sS4 tRERvisdintiftatcdethe hefddyclic ring may

group excee t‘hese heteroatons are not adjacent
be sttacherbtodtsqiendant group at apy dfteraatun phearbom etonpthat repitltsja a stable

f S d.O..at i,n th t. l. up. | t .
s, 3709 5 e S Rer oo il 4 R o
car n Phitrdgastofh AR Rsiling SinaRdas keblee Aehiaoged oinsSin the

not nore than 1. Exanples o het er oaryl groups

heténocyalelmay loptiorally heotuatermized dlt isprefsrad dhay the toial augaper of

hetg%r H%Zi n¥ quglpte?%c{y?fl(g g&%%ifﬁow%%ag %La%?l&%%fl}?e total number of S and O
atoftdiif @ heteicyclid Sotpihdtimort fHan2p mre pieférably noy mazothyh 1. Examples
t hi ophenyl ;| trrazolyl, benzo[d]oxazolyl, benzofuranyl,

of hnterpeidic fraypy includs, pyridyloindelyl pyripidingl Ryridizin pyrazmyl,

im N GOTOGR bty Ctinptetl Bty HIBRE torclyl Rooly,
qui6lirg/1 GRrolylapkad iy ber Bltisiepittal], iduibtivgl, qaindzolinyk quinoxalinyl,
_point of attachnment js on the alkyl grou

i orasakils Gingorsoindedl, 7.6/ sirab oG HRA B YHRYL Pyrimidinyl,
MWI,%SW H}Sfﬂw lpyra%ﬂﬂd,%o‘ﬁh%&i, %&bﬂéf]ﬁﬂyl, piperazinyl, piperidinyl, and
pyrrolidinyl.

[0068] Additional examples of heterocyclic groups include, but are not limited to 1,1-

dioxo-thieno-tetrahydrothiopyranyl, 1,1-dioxothiochromanyl, 1,4-dioxanyl, 5-pteridinyl,
tetrahydroindazolyl, azetidinyl, benzimidazolyl, benzisoxazinyl, benzodioxanyl,
benzodioxolyl, benzofurazanyl, benzoisoxolyl, benzopyranyl, benzopyrazolyl,
benzotetrahydrofuranyl, benzotetrahydrothienyl, benzothiopyranyl, benzotriazolyl,

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



[0066] The term "heterocycl oal kyl" indicates a
t ted nmonocyclic group containing from1l to Qut
Wgﬁ‘rqg{/@ﬂ?gtons chosen from N4 0, and S, with ré’ﬂﬁzﬂﬁzl‘ms”
ring atons being carbon, o? a saturated bi cycl ic ring

system having at least one N, O, or S ring W
chraoehgl 6o Aag cisspbog) oaseumyl, tihysrearetifingl, ¢ he

dxhﬁ{)%ng%; i) oﬁﬁyﬁﬁgrgﬁz%ﬁ%ey ll\@‘ﬂg‘%ﬁé‘? it g 1 ng

dih %oﬁfﬁuﬂﬂﬁﬁy&r&%ﬁ&iﬂﬁaﬂb&ﬂ%ﬁy@rﬁbmm&phenm at ons.

clic heterocycloalkyl roups ty ally have fr
dihyesobanzexazel3i i AYFOROmRTIYh Yhehgpizgsagpumarinyl,

dlh%(%g %%(%&é?ﬂé’?% 0195 ﬂn%ﬁ , dit d}%omﬁzdmn@@gdﬁt)xﬁdiﬁ%lyl

e group co exa

dlh@q@*hﬁﬁ%[ Qitiydtopgtazylyl, ghmmomdmlmhydrowmmdmsdbrhhydﬁpymlyl
. ring .carbon_ atons wi,t r.emai ni gt o
dihydsogEBRImORY MYWWOE@NL%& Bg#{vcﬂ adigpoyl

dihydr& &l ﬁ’ij dlﬁﬁ&er ocycl a4 dtothiasii AR 2&5%@&? ifnfdazopyrazinyl,

nocyc groups a

mﬂnmpwhdazﬂy&tmndazppmhﬁy imJgamprdylEmﬁpztﬂs’ﬂoﬁdmyl

i ﬁaﬁ%ﬁ%ﬁ,ﬁa’ et i oPRaDl oy ndggicins

1soﬂ n@ yafofhﬁﬁﬂl 1%%&1%0@&?}%}1&1&&6@‘1‘ HsoBeﬂﬁBtﬁﬁhﬂS isdcBroghanyl,
ere

at urat ed partl a unsat ur at ed
isouonsnyl momdghu@tmlaswnd@}myﬂ,aanpmoéylab@tmaznmes@?aéab'bms

f
e ORAE R BT, s BRI R0 Fap, oxetan,
oxo@ﬁi’ehkiﬁhlyl bxbﬁﬁrﬁidl&l@bﬁ@byrﬁﬁnﬂr;ﬂﬁﬁbﬂlﬁzhm @hesoraizinyt, iphthalazinyl,

systemor a 10 to 15-nenbered trjcyclic rlngsstem
purisiyh parazinyg m@aaomiazmﬂﬂ%méﬁmdwny hRYTRRIePBIW Lr i ng

e RS RAD P o, AU oM RN i

quigd?@1idyl] quin€iadh, quiniexalihyl Wahydrbﬁmirfyl rtetrghysiysimédazopyrazinyl,
Unl ess ot herwi se i ndi cated, e hep eroc clic ri
tetrphy dseimidazepyndazinyd, tﬁ%#wérﬂlmgfﬂa h@fdé?laaag%ﬂpﬁmldﬂ

tor2y ARl Mo 3ol F‘?@%g‘éﬁ?‘fﬁ ey
tetriteydsaplysaziol aptyeidiryh, tetmahykimpymzolmpynnmd)tl,r tegahydsopumolinyl,he
coabhbel SR el PR,

teuﬁ{ﬁgr?cgg%?l CHS? E}fﬂ tdtPthlroRiFBEyridihy, téﬁﬁwgp,:m teiazdlyl,

ps 1 s not rmrethan4an hat t he
thiadzalyl, ihiebetetrhy@roftiidpyranyls tbmyl thlaclhgmenyicyl@lllndl, g roup

i§ not .mare.th n 2, hore er no m)re
wriegSlopgraly, B RO PRy
maéagﬁ!idﬂhenﬁ}’iﬂcmvﬂére )blossﬂﬂﬁ N @x7ded WeredTy I aZi nyI
I m dazol y oxazol yl , uranyl t hi ophen%/m,fpt h| azol

tri[9969lyAs us@theamo Iayl lmmg omzm Ilsya gfouq of thst forppla C= Where the

t%ﬁ{aﬁo' yl p“{}%aﬁlz é#gl]e ?so ﬁ] yilk%hr& :ggﬁcup' (Q)\ﬁ'ta!ms an alkyl
groﬁ&b By GEfhiled QbB@@édUalenﬁy@oﬂmﬁtottﬁé f]ﬁl@géﬁ glofP6lan ialihé group. When
pyridinyl, pyrimdinyl, furanyl, thienyl, pyrrol yI

spegified thel afkyl n@ytmmﬁ i aAkylimine Epipl Mty be opfiqrally subsfitute
pi %51761_'! RX used erem a "thiocarbonyl" group is a group of the formula C=S, where

Ll

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



pyrrolidinyl. [0068] Additional exanples of
lic groups include, but are not limt
wrib,eziﬁl/é(}l%éc{)%%o-t hi eno-t etrahydr o hi opyr anyl , %&&003/036809
1, 1- di oxot hi ochromanyl , 1, 4-di oxanyl, 5-pteridinyl,
t et rahydr i ndazol yl, azetidi nyl., benzi m dazol yl, .
suchyealis; Expmplesof Ehasg?&eé}a?agfz/aﬁ‘ifﬁp?{ablﬁ éﬁ%ﬁﬁ%&% |7"\}‘F ;Xfe not limited to,
mmgxggéxo&i)#ﬁéﬁ ¥l sa1td Eﬁ@a@ie%@ﬁ@ﬁéélsuclp%ﬁﬁﬂ%ﬁaﬂydﬁ or organic salts of acidic

zopyrazolyl, enzot et r ahydr of uranyl’, )
resitess zodteds ctyaylit latidsyand threliieen t Fieqgharmaneiutically acceptable salts include

the g saRenA RoA-Lonse s R B doAATary SO LY eI O e presgs compound
fon%é@r, for ¢ )a}z%ﬁs@ front fod-1dR%0R6YpRi0 3P Brgahtt 4eidsO FvR @Rithple, conventional

, cinnolinyl, coumarinyl, dihydroazetidinyl,.
nonetbkiy dcidhrahis inchideitbese dptivedifrom dnergatie agigx su¢hras| hydrochloric,

di,hydr obenzodi qxi nyl i hydr.obenz -an,
by R0 By ML oy BT CAbY HREY S g slts prepared from
orgdHiO¥EHHPRRAHS 1SR, Wlopicid) ¥Rt HIRdoliBystearic, lactic, malic, tartaric, citric,

di hydr oi ndol yl, di hydroi socounari nyl ) . .. .
ascatbiey pamavicoorigico hydroxymplgies Bheniylagetite |gi'qu§§ﬁ}ﬂ, benzoic, salicylic, mesylic,

i hydrai hi.azgl ' ' . .
esyff SIS SREBIRS 2ottt AR Rl okentonic mefpaneqlfoni,
ethatic sl o bxdlid| fRwthionts, FQDORTHRFPOOH where n is 0-4, and the like. The

di hydr oqui nol i nonyl , di hydroquj nol i nyl, .
phagppgﬁyp@q b;chgﬁqﬂg)p ’salg;i qq’);lgﬁ gpfﬁnggqvgg%crxiqun be sy.nthes1zed from a parent
conﬁ:'o g,;aggﬂicacﬁ'%ﬁi m‘ale:w, gg%%m&mﬁhal cﬂbﬂ&[ et 0Gkherally, such

exanydroazepl ny(f , | zopyrazi nyl, o .
saltb Héxglaezmpﬁrbdi ay irengting free akdd drysi o ithesk coinpouiadsopifh & dipichiometric

i m dazopyri m dinyl, imdazagfhiadi azol : .
anqit G 6 PHPIRBEIFD554 (UL o AT & FIRIBYidf,fasbonate, bicarbonate,
or th@ﬁ%ég', &1 B eactilgSRRE8:E0 Fdthis AR NEE O Esthpoitlds with a stoichiometric amount

n

I SO zot’et r ahydrot hi enyl, isobenzot hi enyl, . .
of the appropniatepdid. Suchaeastinns amyypicallyoiarrist Quiam yater or 1n an orgamc

solyeat oy Fon Bt bis ARSI asisrath BbtreRfoud predif BREA bi scetate,
eth&6RAMIRENEnbH o YetoirAE AlelrefeR¥E viityé practivdbils. Bsts df additional

oxopyraZzol ylI', oxopyridinyl, phenothiazinyl,
suitpbie seltsmay e fousds ergl, arRemyington {glﬁhaﬁlgﬁpgewfz@%zm.g, 17th ed., Mack

yiazal opyr azinyl yr I dazi nyl ,
Pl iR dcuton. B BT ITASal Y
Py ROoPThE REkepiddrugey irithaled by ecthpoiinds et beeomeydmpounds of
pyridopyridinyl, _quinazolinyl, quinolinyl, . .
Forqwilmbwgqm aminstered mﬂp@mﬂl&ﬁ yqﬂgject, e. g., upon metabolic processing of the

etr i nj Wrdl - te and b t
pro{h&gr g%%rgélg% rgn} %g?g%é E.tl?cgﬂgzé%/ i)n%/tl a’re not limited to, acetate, formate and benzoate

andt16der Ryl vis 16 fiaronioyaliggldupg (such as alcohol or amine groups) in the compounds
t et rahydr oi m dazopyri m dyl, tetrahydroisoquinolinyl,

of Kasmulhly dr opyr anyl , tetrahydropyrazol opyrazi nyl,
tet Z e i "of d of this invention
t ot (R TAOA I Caitfeotive amounts of o compound of ,

medritanaimylino e fitaivye] whéreddnaihistéret toi slnmhapyrmion- Hyinan patient, to provide

t [ [ .
a thpgaaa;agqrx]@ygéngﬁ ;slgil?ﬂls gg%aeélgr%hg pf symptoms, e.g., an amount effective to
dec%e%é ﬁf%?ﬁﬂ&h?ﬁf’?%ﬂl ¢h8¥%ion, bid 7K1 %hiadhidunt sufficient to reduce the
etrazofyl’, thiadiazolyl, " _ ) )
synigtoms of are HC3hindeationi dpyertairy tircunistaneys ¢ patins swifening fom a viral
infefc%ilcn{il %ﬂalyddt 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,



trlazolopyrazinyl, triazol opyridazinyl,
riazol os?%“ dyl, triazol opyrim dinyl,
“{(}?03‘5818 [ ophenyl and wher p033| bl e, N oxi desI/US2003/036809
t hereof. [0069] As used herdn an "ini no" group is a
roup of the formula C=N, where the carb ao . .
serugtu OF e Aignifieant %r%%O@Fﬁ‘gqt@nﬂa thscdoisggablé fe¥el of virus or viral
&list ifBARUR adPandid paenetric test
antip S ol Qe @R RabRThE i ot M pniratil ot
of stafibtival sigmlﬂaandéham asPmderfts datesty ghatekp < Opﬁ5rt| on of an

o et mr??éwe% i oo Sk riB e gy Bt cLem: for Sfefle. a
plaskli§, doSfniR! rﬁiﬂsﬁh#e% r%ru& fiﬁat‘i@éé}ﬁ'ﬁle@if%ﬁlﬂ:dﬂbﬁ 1a8g61Y hivder its own

contai ns’t bonds Pharmaceutically
conaclc eopt@ﬂxlcen gaybs’ b1thcmRNA@s I%émandmayéy siyigle prdouble stranded.

oynds wherei n. e
iﬁ éq%qu% %‘nornao Hm{:% aclcgl e 8%1 g%e%;ﬁé?%‘m gefbé to any DNA
or RN& n6ftéould %ﬁhéﬂlsﬁﬂgwbr AR sirah@ecpih’ﬁ Dfasi@lé stealded, the molecule of its
accept abl é sol vates of such corrpounds and WO

coWMGS@@GH’MﬁQ@OBﬂ@@ epgiccularfornc fp dispussingmuelsis asid
mo]ﬁgqlg h %:?Fn%éegag% ércs W g ?gf B&ﬁgﬁlgr SRLE aélﬁgl!ldig le pﬂ# bédéscribed

or “organi c acl
herfia §kcordifg &&ﬂﬁ&loﬁﬁﬁlfboﬂiierﬂfmlwproﬁmhg lthe sequmogamﬂre % t&d 3'slirection.
of acidic residues such as carboxylic acids; and the
VIRAL RSIBIORSphar maceut i cal | y acceptabl e salts include
th VRO t &4ads ERBp Sk ﬁﬁ([‘@ilﬁé of Formula I
iR Ot s R Bfe e el oGl boipoclih Gh e
asd@ﬁgm)hmvefrom non-t oxi ¢ i norgani c or organl c acids.
For exa conventional , non-toxic ug@i aI ts

i ncﬂOQaFé]nKﬁ@QénﬂB’rtPG Y CRHFTC NP HERTRO & s ipf Fgrmula I which
haslﬁﬁéjg hehdilal s trﬁ]c}fﬁ!feoa?g@[:fh&la 1S8Hb¥H Gbsve, sul fami c,

oric, nitric an e like; and fhe salts
prepared from organlc ad®ds such as acetic,
propi oni ¢, Ssucgi nic, glyc lic, , steafic, Iactic, mal i c,
tartaric, ciytz’ts \5 i<,2mal ei c,
hydroxynalefﬁ phghyla et|C| am c, benzoic,

salicylic, mesylic, eRylicR, besyl ic, sul ﬁF@Hbﬁlﬁ‘i
2- acetoxyben20|c funarlc toluenesulfonlc

but'???WEi’dTl%b‘ LAy A1 %'g_ifzmnazm SY) Z,0Nni dad Woapd defined as follows:
i set hi oni C,

ere nis 0-4,
e i ooty oo Co oty LR ebSeloati o o

pm@@ﬁéem Blr'g{ g%érgglagg QQ'BS%}?%Q fgg%i’f A z{/tﬁxgggngg%?? nﬁ?saturated or

a:oﬁﬁﬁérh&@focgal&ﬁgﬁ . dachef whic ,Aﬁdmdhkz is shbssintedwiith O to 5 substituents
pr epar ed reacting free acid forms of these

mdclmm}jmtbd@oﬁm from (8), &b ARdbi®t ri ¢ anopunt of the
app base (such as Na, Ca, My, or K hydroxide,
car{@ﬂg g;hefﬁ carbonate, or the like), or by reacting
freg) K@&deﬂdﬁﬂ&&ly&fhotsheﬁanmameuﬂq&hwﬁ hyamo, amino, nitro, oxo, -COOH,
st ol chi onet ri c_ anount f ap priate acid. Such
~-CONHe SNy SH, Fpr%?]oﬁ?‘é’h cgh?l Plh? O%&ter or in an
or ggo:j éﬁc 1nd§194n¥1§ cifsed Bofh @-é% @{ C%zﬁﬁerf})l\mzl -Cealkynyl, Ci-

non- ueous medi a her

?'?C%Csalkéﬂib&w, ,C1+G4ahmv(&he¢o«alkyl), mmatoaﬁ@-Cs)alle'l,an@no- and di-(C;-

pr el)a?errlg dmor\{\cﬂea;l d1 ( a"il?)% 1 1-E3§a]l(()yl, z-gsalkgﬂ]oayll Ca-
Cgalkanoyloxy, C,-Cgalkoxycarbonyl, -mono- and di-(C;-Cealkyl)carboxamide, (Cs- -
C,cycloalkyl)carboxamide, mono- and di-(C;-Cealkyl)sulfonamide, C,-Cealkylthio, aryl(Co-
Caalkyl)thio, C;-Cgalkylsulfinyl, and C,-Csalkylsulfonyl, and



suitable salts may be found, e.g., in Remngton's

tical Sci , 17th ed., Mack Publi ghj
“@3@%&%%552? on,CIPZ.n?e;. 1418 (61985).0[0075] ﬁ@@%“ﬂ?’036809

"prodrugs" includes any conpounds that becone
cogﬁgunds of Formula | when administered to a
ma

1§ FRs Whpre s is chosep fromy(fptnes SudlalkenloerCsalkymybi-

d f ' [ .
(CHIRO(RESE, 484 (EABTN IS RhALHOT mh B iHEGen Bty ¥, T, 2,3, or 4; and
R, li§ dbesatefrom a1 @eycloblkyl ki Crammocgliptetrdsyobalias, G cohol

. i i) h d f F la |, ..
C B A herera LA, R GRRDAr AP o detfaRyBroispainolingy
Al o X
tehg%l?(gcﬂ ve!, ’ ﬁléhﬂggﬁb{ﬁ@?élr 23 t gegnﬁu?rgnag?uﬂon- human
pat (980] Each of whricti€b) zndt(apisaphstituted wathd] tot5 sibstituents amiependently
ch iR RIS, By EEns: GGy, Mohfcind G-
C.#lk@ihiab) ¢ -@ghnll?dﬂél_&n_tcls@hfaﬁéoﬁ&@a%oﬂyﬂ Ce0aRallig C,-Cohaloalkoxy, and

synptons O infection. In"certaln circunstances

phenybati ent suffering froma viral infection may not
present . s bej jnfected,.. Thus a :
F e MRSt YTBHsP e £ v )4 L eBeb Ve o fphsrgorgio srow
substifitednitR 000 Stsubstithértd @Atpdndemilyeshdén fRomi(8))(B), 88 {c).
increase_or _significantly reduce the detectable |evel

of {Q084$ Xoand,Wrage indepensisaily O, SnNRpar genteyhers Ky jsdoirogen or R is
CrYRRIO SRS T, BEPORY AR O A MY 185 subtiptents

t1ss S I ncrease or reductio
indépéndentibtioskre from ledlogeny higdroxy, ¢y, amiidt, nftregiogs, CsCatiajoalkyl, C;-

det ect abl e ch that is statistical]y significant i
CAEAARES ARG e s s b A S
Si 9%?582]; S gﬁf(yscﬁkﬁ,SC§Wﬁﬁﬂ);#SCJC-}c§élB o S%d%f Wis¥9-Cs alkyl,

[ 00 icon"’ as used Herein’incltd
Ci§nikyl substibrehwith (GrCeydogky, CaCealkeasylj C;-Conyshuatkyl, or absent; and

bacm d e qQr virus, that is capable of replication
WhF%%lnéla?fseggggﬂs T%fs§movm control. A replicon nay be

ei t 3RXAs edrb faiitafBRYyDer :hiRg] € or double

strgﬁ)‘geﬁ [007%%" Nucl ei cyacf d" or a "nucleic acid

ol B¥8HER, asd Bs ext ihdepshdentlyfhydeogen on fy-Ushlkyl, 61-GRiabkenyl, or C;-Cs
syt 8F wicis cobltRd v 18 4 Bribe e S ypsen from

halS €I BBx¥, anthé NCI-CLAlRAs, CRC,KdlsAky12ind Of-TyhdlSalkoxy, or R; and R;

di scussing nucleic acid nolecules, a sequence or
aredeipgd to florn §f 5-40 Jamenbered satpigtadsir ancperunsaivratediring eptionsdly

o SRR R TR R s
satithiBdlor hidnb Bint4iRfatédRBis shbstihited wtherkoBoRibstitubite indef)endently

i nvention provides conpounds and salts of Fornula

chosen frew halegennlaxdsoxy, 0o, Gaderatiyb fatCaplieorry, manerandsh-(Ci-
C. 8RS, &orRAS1 3R &2 fsiollkokyr T @ 1. which

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

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

wherein when X is absent, Y is also absent.

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

Formula IB, wherein



has the sarre chem cal structure as Fornmula | shown

above Al X Z NANiIV. W.A2 Y RL R Fornul a
W&ﬁ“"f’?ﬂﬁm ch the variables Al, A2, Rl, R2, X 'WT/ESZOQ/’/O“S”
and Ware defined as fol | ond3 [0078] Al and A2 are

i ndependent|ly C1-Cl2al kyl, C2-Cl2al kenyl, C3-C8

cycloal kyl, or a p@ti aISy unsaturated or aromatic

car bocyclic group, a/jE’tqurat ed, partially
unsat ur at ed, refocvohi c group; each of
whi ch Al andA2| sub$t it uted h O0Otob5
substituents i ndepend nt | yrehosen from (a) b), and
(c). [0079] Where (a) ﬁ%pendently@ﬁ@&(@r&from

- o0 S B vt
Csmylmpymtyl ki, groty, 4 5~, tb etapabered m@ocmsemefrmma}m group

cm@%en%ﬁqqgé%ﬂ %R‘gpcltﬁ Q}lken ng)%z; F%gégipw §] gltrogen atom Xd5-107-
meﬁme%(rgmo@gélﬁl, MW| )ﬁ@&jhgbro(:@m %@?ﬂ k& al @ity dund to a point of

nmono- and di - ('Cl- am noCl
att@Chaeftinkkommyla IBOAa a(lisbgematying x §; toC-- rﬁlﬁabéred( hetardeyelphlkyl group

@%&g[bggﬁtg mdzlj Bé}%@%ﬁlpﬁégtc g boxlglg] &ﬂ evia zg gagu:bon atom which is adjacent
to #Nittdgbn &R, kor lah BUkd Pﬂ%{ﬁ@@re@ﬂfcﬁ@l ﬁ&éﬁb&%l&lkﬁrﬂm the rings are
C4a|ky|)th|o d - Ceal finy

fusen otpitdapvelentiy hyund taracpcm of @antmm 95Formula IB via a Nitrogen atom.

fr owg%g/ Oé %Og%l@élk%ﬂ?ﬁallwseﬁg éﬂg/fu'oma%c cglebocychc group,

or 4 Satioated( pardaly uns&ﬁﬁatcd,@ﬂ%}omd%(ccﬂdférocychc gwhrp[ e n and m

are_i ndependent |y : and i s chosen

f r ofRQ88] ‘éyéﬁ ‘Blalck ﬁh m@z@%ﬁgﬁw wighOto 5 substltuents mdependently
chdieh ﬁrogf()gy (g? % °3=r‘% cC10bi cycl i chet erocycl oal kyl ,
t

I ndany onapt hyl , tetrahydr0|squ|noI|nyI
t et (@) hsymdqmpdexﬂw choaeryfromdmlb geﬁ,t leydoauyy byariod Bto, Ear.d‘l oxo, -COOH,

-C ﬁ%@ﬂ Sﬁ"ﬂ%epéa)ﬁ\a s@ﬁdpa f#‘ua& Lgeﬁ
e S et st

Cedlkoxy4 &hCaatiemyltman ¥ CalkoR(Cat Galklyl), aminb{C2Bg)atiall koona- and di-(C;-
CohihaBe ey Aag (- etliBayerc eCatsCr Canlimat e
cgmcﬁaygxy%écﬁm&Ewmgﬁﬁs -h&ERRRAAR (- ARARGF xaRHRe, (Cs-
Creycloalkyl)carboxamide, mono- and di-(C,-Cealkyl)sulfonamide, C;-Cealkylthio, aryl(Co-
CaalkyDthio, C;-Cgalkylsulfinyl, and C,-Csalkylsulfonyl, and

(c) is —.GR, where G is chosen from -(CH_),-, C>-Csalkenyl, C,-Cjalkynyl, -
(CH2),O(CHz)mn-, and -(CH3),N(CH2)-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from Cs;-Cgcycloalkyl, C,-Csmonocyclic heterocycloalkyl, Cs-
Cobicyclicheterocycloalkyl, 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,-Csalkoxy, mono- and di-(C;-Cjalkyl)amino, C,-Csalkanoyl,
C,-Caalkoxycarbonyl, C;-Czhaloalkyl, C;-Cyhaloalkoxy, and phenyl;

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



[0081] X and Ware independently 0, S, NR or absent,

s hydrogen or Ris Cl-C6al kyl or
wﬁf@) '?%OJ Caal kyl), each of ich is substituted W Hog/03680
to 5 substitutents independently chosen from hal ogen,
hydroxy, cyano, anmino, nitro, oxo, Cl-Czhaloalkyl, CI-
hydtaxya lcgaios amino, GitroC6zb, @FCzlmloaMI Gie&yhalaioxyo@oCealld, Cr-

d - Chal kyl Y Cl-C6 al kyl
Colinysaiainp B Tt RS o sheent - ¥ i s CL-co
al k 090 Glls@tﬁ %3% GHOsdIkdn, @g mcyaomyﬁzﬁmb@@bh&bvhenv is

eny cycl oal kyl, or absent; and when V
absiegt éi\bgeabsentW| s absent. [0083] Zis car bonyl

Chi ’ o> _
ALy bl R R SO E iy as o
meﬁibeﬁ&xﬁ&oc?éﬂ@m&’érocﬁmaiﬂ(}df thlt@ h1i membéret btdybhadhwetohyﬂoalkyl in
to substituents independently chosen fro g g&
whw;adhmygs anfised orIRito) spRbREVhich suebshgtehv il B]to ybstituents
I f
A S8t B AT B UG, 0 R Crcacony

moﬁﬁi imalrtﬂ#(t:y Cwlhmganmtmﬁl-@ahalealkiyn amh@]- Cbiﬂﬂcmllannyom Y is absent.
chosen from N

=t (HORLES Bhd o s iofepepamib dtydraeg of G-V Cattadlignah or C-Co

0 {. {
alkﬁna)fl ea%h%f‘ Cfirh 01)9( )@/@sﬁtﬁt%@ﬂ%‘&%@ éuﬁ@tltfié%§§%z%én@8ﬁtly chosen from

halogery hydmxiy,omnm«mcl Claditdnyl Lo halpalkyl; GRHGI- Gdidlqalzom ¢rR; and Ry

e e

a
corl tmﬁﬁf tdne &d&hﬁﬁaﬂ}ﬁfe‘r&&i‘&ﬁ cEBEH%%Uiﬁ'N &N ende) Whichfs- ke 7Hkmbered
Formula I A wherein when X i's absent Y is al so

satalatadmr mdnoasirtufites fime/isrsubgituted authdelo Tonbgdtuprts indegendently

ar.ma | accept a sal
chdRRE FErT s SoUFaRb GEE™ b cadhay Goeld oty € 4y
C4aliéy15\hﬁnb\| C M, NAloallBR, anli C;- @zhaﬁ%ﬂdﬁﬁtyw| alBA is
Cl1- C8aﬁk|)amno an N-(d -C6al kyl ) - N pheny| -.an_nqg

gr 0 93hﬁhwmuomamdys yornp@lms apd S%lFﬁ oA ngkslaryJB ig which V and W

g trrenbered monocyclic heterocycl oal kyl group
areaovdt ‘ently bound to a point of attachment in Fornula

| B Y0094 R The irfvetish prooides dofmpoirls dnd satstofFermulaiBagotliich Y is

parti al unsat urated_ het erqcycl | %
abqgg’g 9g 10 whigh B’bﬁsn CHaf, or in which Y ¥s —CIE - substleutec? w?th%]g-éscycloa]kyl
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-Cycycloalkyl, phenyl, pyridyl, naphthyl, pyrimidinyl, pyrazinyl,
benzothiazolyl, benzodioxyl, quinolinyl, or isoquinolinyl, each of which is substituted with 0
to 5 substituents independently chosen from (a), (b), and (c).

[0097] Where:

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

(b) is chosen from C;-Cgalkyl, C,-Csalkenyl, C,-Cealkynyl, Cy-Cealkoxy, Co-
Cgalkanoyl, and C,-Csalkoxycarbonyl, and



attachnment in Fornmula IB via a Nitrogen atom a 5- to

- ed heterocycloal kyl group covalently bound
w;omgs%ﬁ t of attachnment in formula IB via a 1H7P003/036809

atom which is adjacent to A Ni trogen atom or an 8-

t —
(s ORINHERAG B et SoliCH O Bl Cotirtkiie
(CHdﬁOéﬁiHﬁEhh raed P(foh)mﬂﬁii)na, wher¢intand iatd ia@epenadé@R0, 1, 2, 3, or 4; and
cl oal kyl, .a part| al I'y unsat ur at ed

R, i (HOSCHL AR - CHBIoAYKST Ploeaioub, piberRatny 'swouraben,
teﬁﬁ?d&is%hﬁ%oﬁﬂﬁ%%@lqgﬁ?%dﬁgiagg&&i s}fﬁ% befizathidgRenyl, and

[0089] "Each of
benzpﬁlrgnjéu @Dh pfiwhich (b}mnidehriesnbét;tuted I\mﬂﬂhtoffr Qibsfitaenats (Mependently

chosf o ENatofbiSh S aint C BB oS rons G
C@lléﬂﬁgiﬁgl g?%&gg{%oy( b) (|:4gﬂ€|ondep 6}%}(}3% < ].%'E%u?rf q”r 0 paloalkoxy, and

phenyl_ csal kyl, C2-Ceal kenyl, C2- Coa kynyl Cl C6a koxy,
C2- Coal kenyl oxy, Cl1-C4al koxy(Cl- CAal kyI ),
am no( Cl- C6) al kyl, nmono- and di-(Cl- Cé6al kyl)am no,
MOFODISRMTHe thivetriin U@ idelid:aBoRAGHISHRE Y hula I
C2- Cbal kanoyl, C2- C8al kanoyl oxy, Cl1-CBal koxycar bonyl ,
-nono- and di - ( Cl- Ceal kyl car boxam de, (C3-
C7cyc| oal kyl )car‘poxa@ de, ngy_ and

- (Cl1- CBal ky|y'suMNkbnamyde, r\c’l*@mkynh.o aryl ( Co-

C4a| kyl)thio,{ d-cCoeal kyl sul f§j nyl, and
Cl- C6al kyl sul i(c) "2s -GRa where G is chosen

from-(CH),, - / cal kenyl , C2- C4al kygghia o ( CH2)
(CH2)"N(CH2) m, where n and m are
andt%gglé)g}@g@mqayygccepta)by_esagst}@reoi and Ra is chosen from

gi%)g:?cy//g i cne%ger o%%aﬁggﬁgg} ?noealrﬂfe?er 8CZyC| 3AbS Yollowiag

deﬁnitinnsahydronapt hyl , aryl, and heteroaryl Each of which

n%i Bﬂ'ﬁdé% S.S tltuted with O to 5 substituents
ey H MciPagW mertiallyHEsayeated orrapematiqcarbedyalic group, or a
saturz@@d PR dM unshthideéth M‘ %&aﬂ@@%& (%Eﬁ? group substituted with 0 to 5

di -(Cl al kyl ) am’no
Subsmemmdkpeqdcaﬂjodlqsbnﬁﬁm C2hal oal kyI Cl- C2hal oal koxy,
wher e

h&g)r ﬁ%%ey%PY%vorx Céﬁn‘@@&l%wg‘%?’%g‘z; EQQWN%) -SOp8kn-SH, Ci-

Chalohlkil)ia68 G, C,huBaNKbLyilgd Wi th O to 5 substitutents
[ ndeaendent I'y chosen from hal ogen, V\D 2004/ 046095

Pcr) Osthakylb Coghalkend, ﬁyﬂirsajkmyl,dyzaﬁga,lkmm @9 Cetikenydoxy, Ci-

CMk@%ng aﬁ%@al oal %I_C gZhaI oa lrsgﬁfllllf al ky %698}10- - qnd di-
(C"O;%”;?%iﬁ‘sﬁ’a%é‘%%m‘ﬁ“x 'n"f%%%sem gfhpagony.
‘mon‘i"sa-néldltfﬁl'Qﬁkl}(b’l)gaa'b@tamld%é@s-\ﬂwYGl@Ikbrl)cmlmkamlde mono- and di-(C;-
Coalk§Hatfnbfeli @ CH caiemio, &r91(C-Caalkeylythio, C1-Coalkylsulfinyl, and Cy-
Cealkylsulfonyl, and

(c) -GR; where G is chosen from ~(CHz)n-, C;-C,alkenyl, C,-Cyalkynyl, -
(CH2),O(CHa) -, and -(CH,),N(CHy)m-, where n and m are independently 0, 1, 2, 3, or 4; and

R. is chosen from C;-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,



menber ed nonocyclic heterocycloal kyl, or 8- to 11-
icyclic heterocycloalkyl in which the rin
“gngﬁgggﬁPor spiro; each of ﬁhlch substituted ﬂfpﬂsg)ymmmw
to 3 substituents independé tly chosen from hal ogen,

hydroxy, cyano, amno, nitro, C-C4alkyl, Cl-C4al koxy,
hydroxig-amdne, Ci-C4alidy]l 2 aClatkdaninone- it GACaGalkih)bminen §2-Csalkanoyl,

C %EZ ReBRED ) G CrPlga b By SRl ey

g@ vV gldyoydikylees ket crlabsentsubstituted with O

stituents 1 ndependent 'y chosen from hal ogen,

hydEQiW] Zigcaryonyl] thipratooyly or @miine2hal oal kyl , and
| k d -
RSl S A oo,

eacﬂRiflwilﬁéﬂ is)éubﬁﬁﬁt‘éa WA Bto bkl bhth iR beﬂ&hrﬂ% ems@mom halogen,
chosen fromN, S, and O, which 5- to 7- ered

hydsgxysamine GrCrdeyufsEehalealisd, andGi-Cehaleallsany; ox Ruang Rpare joined

to %nﬁ% 53 to ")%%15 ei&l E%a%g%?g&&% éwﬁ@@ﬁ@étﬁ%{ly ’contalmng one

addiﬁ)diria-l hélﬁfbatﬁm 6:EdseﬁJﬁftbrﬂ<N1, 3 pamidr©, whith G2 kel -afinfbered sanated or mono-
Cl- C2hal oal k Xé%‘lt 931) The invention pr

d
UNSRBRHEH AAS 1% wigh 0,3 suhsiients iRdepenesa i tly chagenfrom halogen,

t T, e r d
Yo RS G R L O Ry ey BACTTRaRRIRANDR, Coaloaliy
and/\ﬁi-Chhaﬂ’oaIkOJe}CHZ or in which Y is -CH2- substituted
Wi t - 6cycl oaI kyl, pyrrolidinyl, or piperidinyl.
[OOB)E}% EBCEFRPQn“ on al so provides corrpounds and salts

of Forrmula IB in whi gh _ and R2 are independently
hydr ogen or Ci1- C4alKy ind ot her enbodi ments of
Formula IB in whifch RL\ahd R2 are I ndependent |y
hydr ogen or nethyl\. [0096] The invention provides
conpounds and sal t Forigul BodFPof FortaiLny A2 1s
C5- Crcycl oal | cyl, phenyl, pyridyl, naphthy
thapigraj sattmatngfl partpgllyamsatwated brarpolatic hz@rqdychcbmzpmmwl is0, S, or

N0 1 B4 A iR e e 0 e

chogﬁo‘q RO (@), (b), and (c). [0097] Where: (a) is
chosen trom hal ogen, hydroxy, ano, amno, nitro,
oxo(d) hydmigen,- alk}‘lS@ZIQHiCzha plkogy; C2hal oal kyl , and

CEACAST ol oL SRR o, o amine

{,kanoyl, and Cl1-CBal koxycar bonyl, and WO
2004/ 046095 PCT/ US2003/ 036809 20 is -GRa where G
i s @hobRap,whespd- i digsgmiromctCldng) ﬂkem,@rghqlmml -

(CH,);O(CH3);-, and -(CH2),N(CH3);-, where r and s are independently 0, 1, 2, 3, or 4; and R,
is chosen from Cs-Cgcycloalkyl, C,-Csmonocyclic 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,
C,-Czhaloalkoxy, and phenyl.

[0105] Certain embodiments of the invention pertain to compounds and salts of
Formula I in which Z is carbonyl.



(CH2)nQ(CH2) m, and -(CH2)nN(CH2) m, where n and m are

i ndependently 0, 1, 2, 3, or 4; and Ra is chosen from

WEOREHES8S0al kyl , pi peridinyl, piperazinyl, PCT/US2003/036809

mor phol i nyl , tetrahydr0|soab|nollnyl |ndanyL,

tetrah dronaphthyl phenyl , pyridyl benz i ophenyl . :
Ok Asditionghgmbodiments pettaiite HOIPB?“IH}ﬁ@ng E%l orthula T in which

V1ssaﬁ§ﬁbxt tl@ér‘&%ﬂéP to 5 substituents independently

chosen trom ha hydr oxy, am no, Cl-C4allcyl,
Cl {@44F] Khe ynventiow inchnids domp@inds @4 ksl of Formoula II wherein R; and R,

) -C4Iao|, b ', Cl-C2hal oal kyl,
are eerentER SN EIEFS ORI heny | [O0SE) The i nvent i on
al L 0'8,;%&' ﬁﬁ%nﬁ@ﬁrﬁﬁﬁfég ?rdi"ﬁdeg QB%EB&&Imd Saltslof¥ oniauia IZ in which A,

ormula 11 he pharnmaceuti cal accept ab
is Cszstloche!l epbfsnyl[ pmrml nymlnﬂdmwh Ipatrazinyll,h@Ph ,bbnzsghwplyl

benzRgiopt el B e ot oL ppichh Bl i D305 substivuents
indepérIBBly Ehdseh h@ﬁy@) | (®),308Y6), whéreda), FRl Mid(cY BarrPbietdeibitions set

unsat ur ated, or omati c het erocycl i'c group
forﬂsah%’t:rﬁmihw Wme@mﬁo@ﬂ%Ubst i tuents independent!y

CPORIEB) i, Softaif B ORI BARme HYEG 570 TR0 CorBUid8 and salts of

Fonﬁabﬂ whérkinl A, RICL- @cy%ﬂ]ﬁfm 911&@1 )pyrﬁzlj naphth @l pEEaidivyl, pyrazinyl,
C2- Coal kenyl , . C2-C6al k

ben@@lwéylk@p}p@lwyl g;nno@yéu qkram@_l@y@eggh 9f which is substituted with 0

to 5 Qﬁﬂsﬂ%g}ﬁ dggdglp%h%ﬂy (%g%%yfr?g %}2@&%@9{:&*@ i22h&Rn from

halogeh, @Mokyﬁmho, ﬁnﬁﬁﬂFEﬁTWFG%@H , SCONGhA| 4&0@%@&: ERHRYC;-
Czh?il?nﬁg}?l-a 4 H%? ]I.hwa(b)é/?]) ch{ang' 8 aﬂquscz-écgﬁﬁeny? Cs-

C6a I1 l{%{)@:ﬁf{{)ﬁf‘y l@?"(%?%caﬁa&‘l ﬁﬂk xlkﬂrg ony r%yand (g%ls ~GR, where G is
chos@? gll?éuw(@ﬂz)na%c‘;aﬂmhyll , €p- G4@2§n3|d€f(ﬂé{z)30(§Hahﬁmd -{(EHr)hN(Cﬂz)m ,
e S5 e, SRR 1.0 SR b RS
p1pe§;ldmé8 p?peré’ﬁln}qrmﬁrpl'@ﬁié%l RahydreiRegafolidyd thdanyl, tetrahydronaphthyl
Ccycl oal m)nocycl iC heterocycl oal X Co-
pherLqhyridyk Ibpmtvélmephﬁ;vblaoé bryzofuramdaeagh of which (b) and (c) is substituted
with (F ttorba S%gtrit?lgn gt h&épendaenﬁy k:hoasréﬁI frrc]nent E{18§en¥ hydr%%,rhnﬂgo,v@l-ezhﬂcyl, Ci-
Casalkoxy, mono- and di-(C,-Csalkyl)amino, C,-Csalkanoyl, Ci-Caalkoxycarbonyl, C;-

C;haloalkyl, C,-Cohaloalkoxy, and phenyl.

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

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

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



(b) and (c) is substituted with O to 5 substituents
i ndependent|ly chosen from hal ogen, WO 2004/ 046095
W 503/ 036809 21 hydr oa am no, Cl- Cdal k§ff1/US2003/036809
Cl- C4al koxy, nono- and di - C4al kyl ) am no,
C2- GAal kanoyl, 0 -C4al koxycar bonyl , C -C2hal oal kyl ,
the@bin€2ifi attardimenk of thaproyrhefFdrmula@i)0a Fo¥milka ICindibegréuyd of Formula (i)

is SRASRGRBOM to STRRRRG: P BT Sard £ Bk il () where (o

I
R ot

nyl
sub 1i1&igS Q.ratdfndent |y chosen from hal ogen,
hyd[{%é am no, Cl-C4al koxy, d -C2hal oal kyl, and
géll?oxy, or RL and R2 are joined to forma 5-

to @) myaReerCsaiiaadled, &'C,nDMatdal&aiur at ed ring
optionally containing one additional heteroatom

cho€ € 1¢abyl CaCoatkstryl Covipsrlknmyl, Ci-€agikpy(ber(aalkyl), or amino(C;-
C%&?ﬁ St ed or nono- unsaturated ring is substituted
6 to 3 substituents independently chosen from

hal agean whyerloisychosen firem -CH A0 K¢ alkeplyt, mauaumyl -

(C@%Eﬁﬂ 'ﬂo@ ﬁl@wl%@g Fa Clarscﬂbglp?rﬁeaﬁzg Popr éf or4; and Ry

is EQEUkdIn CLlCDaballL &, GhidhBORMe neRRdcBLhly Ce

unsat ur at éd aromati! C rocycliic grou

Cu{b;cys,lchwterodsllébaﬁqbsndmﬂ deltrabiytiton@pthyl, aryd,didthietareatyl each of which
(e If:.gcg Efg?sn Qtﬁtlgkle(ig?lgﬁﬁ gq gé@{fntih%; ’@24{:? gdaq%agchg%ﬁnaf?c?m\@/ Balo gen,

hy%g%gﬁ%z% }-‘@Zé}é?rl (@}cﬁhc IS Y- an@?di @@ﬁkﬂﬁﬁ[&yﬂ)ammo C1-Cshaloalkyl,

, y(C1- C4al kyl)
Cx-@bébalk%}{,aﬂdphenyhb,v\here Lis chosen from (CH2)r ,
C2- A4al kenyl, C2-C4al kynyl, - (CH2)rQ(CH2)S , and

-(CH2)rN(CH2)s-, where r and s are independently 0, 1,
2, [B1197 CéitaiaRenboBiméris 64108 ﬁweﬁﬁmé&h@m&ﬁpﬁhﬁy hnd salts of
C2- C7rmnocyc| i ¢ heterocycl oal kyl,
Forgmdblldgcl i chet er ocycl oal kyl , i ndanyl ,
wh%r% rahydronapt hyl, aryl, and het eroaryl; each of which
and (f) is substltuted with 0 to 5 substituents
i ndependent |y chosen jfr hal ogen, hydroxy, am no,
Cl-HAallcyl, d- koxy s nono- and
i -(d-Cal kyl ) am C)- C2hal oal kyl ,
A - C2hal oal koxy, and phgnyl. [0105] Certain
enbodi nents of the nt ii9a ghdfpt i Forinlaq@pounds and

salts of
where F ormula (1) 1s 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;-C;haloalkyl, and C,-Cshaloalkoxy, and (b)
C,-Csalkyl, C,-Cealkenyl, C,-Csalkynyl, C,-Cgalkoxy, C;-Cealkanoyl, C;-Cgalkoxycarbonyl,
and (c) -GR, where G is chosen from -(CH,),-, C>-Csalkenyl, C,-Cjalkynyl, -
(CH2)nO(CH2)mr, and -(CH;),N(CH3)n-, where n and m are independently 0, 1, 2, 3, or 4; and



Formula Il in which Z is carbonyl. WO 2004/ 046095

PCT/ US2003/ 036809 22 [0106] Additional enbodi nents
WRSPR441440%0 conpounds and salts of Formula | i rPGH#HPE903/036809

Vis absent or Vis Cl-C4al®yl. [0107] The invention

i ncl udes co ounds and salts of Formula || wherel n R

R, is gheserdrom Co-Gs pipPydinyLPBgERR I, EPRYIYY 0108]

oI, A O e,

benz@ijbﬁdiiw eaclpyf whici(bydnd (p)/rsa;ubsmﬁt,ed mmm tmyﬂ $ubst1tuents mdependently

chosFis B ey ot Ao el el rhog e 40
C43H§’J§H§ﬁ(§ éz ﬁﬁ]&ng&]?@?@éﬂﬂ@i‘} gt?p%ﬁ "szhmﬁlkg'ﬁbl é}%loa]koxy, and

carry the definitions
phmwht forth above for these varlables in Formula H

ta enbodinents the invention provides
@82%11&853% 3%s of Formula Il wherein A2 is
;0@ SYRL Q%ﬂi&dro@é’i?(@)'&-@ééﬂéﬂ)ﬂr( napytwheks L is chosen from -

i mdinyl, " pyrazi benZot hi azoI yl, benzodi oxyl
(Cqu,H,l nolinyl, or i squ| noI i nyl, each of V\,hl chis

t.ut bsti L. t
(ol g ?E}fﬁlﬁ%ﬁﬁm‘aﬁ%&% o § Y PabPGRENIEY. 2V, or 4 an
R, ishtbS@efom tyAT Moa]k{}aﬁ%endiﬁyﬂ leo?dzﬁﬁ)ﬂ, m@?ﬁhohnﬂ@ﬁidanyl
- CONH2, -SO2N - C2hal oal k
tetrelprupishaebyy and BYdyE SR GENHeRdA) eid (g ysttuted with O to

subs{Ebe RS Eo BBt Noarb PR S, O Lol Gr Canliony,

moneidali @i € ;alkpaninof CoMhhalddiRyl, Cr-C,Xlodlkatyk end phenyl.
C2- Aal kynyl, -(CH2)nQ(CH2)n, -, and - (CH2) nN(CH2) m ,
vvhere n and m are independently 0, 1, 2, 3, or 4; and
[
I S ny‘faﬁ*é@{ﬁkiﬁﬁﬁdd%aé‘?gﬁgﬁ#ﬁ%??’%y‘? which Vand W
are abseanyl , tetrahydronaphthyl, phenyl, pyridyl,
benzothiophenyl, and benzo$u yl; each of mhich (b)
and (c) is substltuted W th to 5 substituents
i ndependent | y- chosgﬁn m hallggen,p hydroxy, am no,
Cl C4al kyl, Cl-a¢A ‘k‘piy, no-Nan
- (C1- Caal kyl ) am no, C2-Chal kahoyl
Cl C4al koxycar bonyl , C1- Cﬁhal o | cyI Formula III

C1- C2hal oal koxy, and hen [0110 he invention .
pefdld7h$he vartahigsodin s Yadd ,aﬂIldstclﬂ mal TH qarryithe definitions set

J. [ f .F F L)l
roreRorieF BBl DY PR, M i Bt o b Formu
01, ®,in@Rbhre HAH hpdngken. furanyl, pyrazolyl, inidazolyl,

thiazolyl, thazolyl, thladlazolyl oxazol yl,

|soxazolyl benzofuranyl benzothlazolyl,

bepaqkirRe helion &%ﬁa%@o%lmhx hnd D8R%FILAKAEY Hlwhich V and W

are both absent:

S

Xal L /U\N,Az

ATTY o
R Rz Formula 1-2

[0119] The variables A;, 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 Rjare both hydrogen.



di hydr obenzodi oxynyl, indolyl, pyrazolopyrimdinyl, or

t hi enyl pyrazol yl oriented such that the heteroatomJ

WP&"%‘f @%nt (separated by ope single, double diCT/US2003/036809
aromati c coval ent bond) to 2004/ 046095
PCT/ US2003/ 036809 23 the point of attachnment of the
group of Formula (i) in Formula Il and the group of

For mul ' i S.suhstit edW|th 5 t|t

i eRkibhd imyeRaenai wEBHR oy A g in which V
and(W)are béth)ab8H, ) Z 3afbbn Ppe defi ni t| ons set "forth for

these variables in Fornufa H [0111] Jis S, O or

NR3. [0112] R3 is (d)Ohydr8gen, CI C2hal oal kyl, or

Cl1- C2hal oal koxy; (e) - Cba kyI Céal kenyl ,

C2- Coal kynyl , & fo‘kyl ), or am no(Cl-

c6) al kyl, or () -L V\,h eL||s chosen from-(CH2)r,

C2- C4al kenyl , C2- C4al kynR;, RCH2) , O(?%}‘?S-, and

(CH2)rN(CH2)S— where r and S are i nd HlénYly 0, 1,

2, ®129] THe vaiebldsa, XS YO RS2 ezrmmoﬁﬁuﬁ&c m&saﬂiel@eﬁmtlons set forth

CZ C/nonocychc heter ocycl oal ky

in Foropladyer|altematizelydy Epmatla i, I mpompounds and salts of Formula V R,
a@gﬂ yl, aryl, and heteroaryl; each of which
I%taf ?‘9; %égsubstltuted with O to 5 substltuents
i ndependently chosen from hal ogen hydr oxy, am no,

d - C4al kyl , . Cl1- C4a] koxy, nono-
di - RO(I;@Z q: ngxtaqﬁ welud mqwg%pq@qalt of Formula VI in which V is C;-

y, and phenyl. [0113] Certain
Czaﬁglv,o%l ments of the invention pertain to conpounds and

salts of Formula Il in ®herein J 0 is a group of
Formula (i) vvhere Fornul (i), is a heteroaryl group

that is pyr y (("t)~ZhAenyI , pyrrolyl,
furanyl, dg‘r azol‘ﬁ \r&n lyl$™% hiazolyl, triazolyl,
t hi adi azol yl, oxazol VIR, i s zol yl, benzof uranyl,

benzot hi azol yI , benzot hi ophenyl, = hegpzpxadi azo
benzo[ d] oxazol yl, di hydr obenzodi oxynyl , d#‘?‘\'ﬂ’é’h%JYI

py r @9%??%& Véﬁﬂ)‘lé&y}q, XO‘Y ZhR? %h%ﬁﬁ?@l‘[ﬁblaqu @zﬁheﬂleﬁi%ﬁﬁltlons set

et er oat om J adj acent (separated By one
forthl in @oemuld d i labernativaly maIf ormuiaJIAaI Ercertaonedmpoundhandsssits of Formula

t of the group of Formula (i) in Formula
anc?héaragg Y9FO8€8r mula (i) is substituted with O to

5 sphsh] THe HventfiARSRERAES dorfpHas akd Qiffs oe@bnﬂammﬁ which X

hydroxy cyano, amno, nitro, oxo, -000H, -

and-\6apn#Bent, @14 Z g cagbomal. oﬁh«gnwentamfuchemnlaﬂ@mqmqmdam salts of
Forfnu)la 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;-Cyalkyl, C,-Caalkenyl, or C;-Caalkynyl,
each of which is substituted with 0 to 3 substituents independently chosen from halogen,
hydroxy, amino, C,-Cjalkoxy, C;-Cshaloalkyl, and C;-C;haloalkoxy. 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.



Cl- Coal kyl, C2-C6al kenyl, C2-C6al kynyl, Ci1-C6al koxy,

C2- Coal kanoyl Cl- Csal koxycar bonyl and (c) -CRa
WOREID46995s chosen from - (CHR),i-, C2- CAal keny|BCT/US2003/036809

C2-C4allcynyl, (CH2)" m and - (CH2) nN(CH2) m,

where n and m are independently 0, 1, 2, 3, or 4; and

WO gmad] ums @8ent?é iﬂdﬁﬂ@@é’dxﬂ;&ﬁﬁ% and@shlisaf afy ofths @bo¥e Formulae

oaI kyl , peri di nyl , piperazinyl
h% Jonpe& qu A pg eﬁgqerqgiyqatmpqqg Shipono-unsaturated ring
opﬁcﬁltdﬁ? Eéérﬁfziig_u 2 gé%c%dltledggﬁﬁ&%mav\tg c‘ﬁx@%{clbrs 58 C§ Q.'n@ @W&h 5-to 7-

membbsdlsatutaieﬂ oF mbnﬁ}lmsatlﬁatgdbmgus sxmstlmtedWHb @nd érsubzmtuents

deh%éﬁ%Ff thoge h yg}’d‘}@\éﬁ S, ]-C)C@]-hy,l??f.l;r&alkoxy, mono- and
ng H&YWJ C1Cézh%§ﬂdyp>éﬁ&@§1@?ﬁmba]kgjy C2hal oal kyl ,

C2hal oal koxy, and phenyl is'S 0, or
NR3[01281 Th# inentien gl inejudescumpoundy agi sadisaflany bf therabove

Foﬁ%%% 4 c&' Rés Chtnség&’ AUE t§ qlzm%\ﬂgprgd Isatg.ﬁade%or mono-

unsatifated 8P eontaiHin n@ad(ﬂmon?él h&eroefonfk., whltd 5-16 7irfietb&e@ Baturated or
from C3- C3cycl oa (5) peridi nyl, piperazinyl,
MORPHAFASIIRIPH |nng ig avabﬁwute wath 0 P stibsiiswers Indepandamly chasen from

e oS c AR B T 5 2 e

haI ogen, hydroxy, am no, Cl-C4al kyl, Cil-C4al koxy,

: Cl- C4al kyl C1- C2hal oal ky
DTG S e B ——

i ncl udes conpounds and saltg of Formula Il in which V
and W are absent S .A2 , X. Y. ZNNRL R2
Formula I'll [011X The& yvar, bi eV AL,_A Y, Z, Rl, and

R2 in Formul aAhII c‘drry ?Ihe dNfi niM ons set forth in

Formula | or alternative Formula 1A In certain

conpounds and salts of TfmJ 2 111, Rl andFédnda ¥11
nv

bot h, h 8 h e des conpounds

oSt S T ppbfimienis Ao ndznly pHosen R BROBSE, hydroxy,
amRBSENL;,alRyl, 6-ClalkoRy, md¥- and d.1-(C1-C4a1ky1)ammo, C;-Czhaloalkyl, and C;-
Czhaloalkoxy. The variables A;, Az, V, W, X, Y, and Z carry the definitions set forth in

Formula I or alternatively in Formula IA. In certain compounds of Formula VII Z is

carbonyl.

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

0 S

Xo )J\ )l\ AN

ATTTYT N N A,

Ry Rz Formula VIII
where V and Y are C;-C, alkyl. The variables A;, A,, 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, 101, IV, VI, and
VII in which Z is thiocarbonyl.



Rl R2 Formula 1-2 [0119] The variables A, X Y, Z

“E’l in Formula IV carry the definitions_set
ozrotoﬁﬂl H%or nula | or alterpatively in Formul an%(_US}Oﬁyoxsw

certain conpounds and salts”f Formula |1V Rl and
R2are both hydraogen. WO 2004/ 046095 PCT/ US2003/ 036809
25 [0130{Thepeventior indlusies spmpounds|and esltscaffiosmutisl, #hdll, IV, VI, and

. Ear nul j I.ch. W d W bat b
VBB S LDl o e b i
compbudsand/ sdlslcI Forthk Iy 84, 1 [¢51-Aland3 -5 Ya which 2iintReo b

Formula V carry the definitions set forth in Fornula
methylimigp ernatj vely in Fornula A In certain conpounds

and @fﬁz&r%eﬁmﬁeﬁﬁgﬂﬂ bt tofiefomBRhdSARA SaRU RN AIEL. I, 1V, VI, and

[01 he invention 1n S conpoun
VIForwhich Z\fs carbonyli ch V is Cl- C2al kyl and Wis absent.

| Sl 3X - "~ -= %YNN2A2R1R22:10r2 )
For K2434] Jhe jryeatipn pclndgs Fompernds and salts of any of fie abgyeiformulae in

whith X s 58 gyl(,ﬁdqz-ig,_@ﬁ%_(y the definitions set forth in
For mul a ﬁor alternatively in Formula A In certain

conpoiddd Thamyestion mchides-compéounds ¥hd RitsafdniRpéitle dbové formulae in

h 0 0124] The invention al so includes conpounds
whé%gkgg?&sarg]a fBl’rrul a Vi _ in vvhi ch X and Y_ are absent,

and[@35% The 'irﬁ%ﬁﬁdlm intifled E‘Mﬁﬂ&}lﬂ@ ahd! _Eaflﬁ%"f_ahg %%'( Hiiéga‘ﬁove formulae in

conpounds and salts of Formula VI 1n whic
whighygen, Y is C1-C2 alkyl, and Z is carbonyl. [0125]

The i nventi @n i Aclude onpoun and sal.ts of any. of :
e A R PR MR S B oP Lo ooy
groupdenedaceaied yparAyogs Bruedted br &bt heterdoychia |gl"<ﬁ1%Y%1th}ris phenyl,

0

C2- Cdal kynyl, _each of which is substituted wt
naphthyjpRridyl; durazinyhds pYREEAEYY, chosen from hal ogen,

148 B 0, LR S Sl A ey o
froabove Fornulae RL and R2 are independently hydrogen,
et Y hsioZtn, Hydtoxy, oybao, amino, nitro, oxo, ~COOH, -CONH, -SO;NH,, -SH, C,-
Czhalqalkyl, and C,-C;haloalkoxy, and
(b) Ci-Cealkyl, C,-Csalkenyl, C;-Cgalkynyl, C;-Cgalkoxy, C,-Csalkenyloxy, C;-
Cialkoxy(Ci-Caalkyl), amino(C;-Ce)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-
(C1-Caalkyl)aminoC;-Csalkyl, C,-Cealkanoyl, C,-Csalkanoyloxy, C,-Csalkoxycarbonyl,
-mono- and di-(C;-Cealkyl)carboxamide, (C3-C;cycloalkyl)carboxamide, mono- and di-(C;-
Csalkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Csalkyl)thio, C,-Cealkylsulfinyl, and C,;-
Cealkylsulfonyl, and
(c) -GR. where G is chosen from -(CH,),-, C,-Csalkenyl, C,-Cjalkynyl, -
(CH2)nO(CHz)-, and -(CH;),N(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C;-Cgcycloalkyl, C,-Cimonocyclic 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;-Cjalkyl, C;-Csalkoxy, mono- and di-(C;-Caalkyl)amino, Cp-
Caalkanoyl, C,-Csalkoxycarbonyl, C,-Czhaloalkyl, C;-Cshaloalkoxy, and phenyl.



i nvention also includes conmpounds and salts of the

bove Formulae in which RL and R2 are both hydroge

094 B46095 PCT/ US2003/ 036809 26 [0126] THRET 20031036809

i nvention includes conpound§ and salts of any of the
above Formulae which R1L and R2 are joined to forma

- {0137} Fhehmenttbrsiatindes exmmoundo med sabis af amyab £itie mbong formulae in
h.}ocﬁti onal Iy contai ni ng one additional heteroatom chosen

omN, S, and 0, which 5- to 7- nenbered saturated or

A, TERO0CHISAL OF-@lSE10RIKYY al parSHBRSdshidt R %ir M atr&ngné &Iﬁocychc group, or a

subst Ituents I ndedpendent I'y “"chosen om hal oge
tirgted opxartialiyinseturaad, 04 afdoydtic lﬁter@z}ahk wp amd #Q-1s ahchyl naphthyl,

PY’@fl( SRy SRD 25 pReTIURIT Ay 7 Hecibered hsterogyeloalkyl ring

corﬁzﬁﬂﬁ%qn&& m&oﬁaints%h&fenamnw daﬁdsbove Fornul ae in
are joi ned to forma 5- to 7-nenbered

sat [H3BEA2 &y Sumfﬁéteduﬁﬂa@ ta Sisehstinienty indsperdentiyghagen from:

ot 1 b0, REASLANNE Bl e Gt AR &P G Capalosticoxy, and
Wi tﬁl)Qth@schﬁ udysCialitennt, Ezlckd demﬁxnc )?OQFCJaﬂﬁﬁyloxy, Ci-

hal ogen , aning, Cl-C2a Ic

dr ox C2al kox
Coqlepmaporatt G wfﬁeqmmtmoc BORPOAIHE(Cr-

Codtihapfint, ol o B Colon °Clx0?m§éﬁ2sb@“?5ﬂ%§“ o

subgiti) +GRpwhere iz phosbarfrdny - @Ii@,e;Cf—lekdmgrl @D, alkynyl, -

(CPqu dcé@ bgaplﬁ/{@gp)%ggﬁ%m%g}%% 31104%' o) Hkiependently O, " 2,3, or 4; and
Ra i@%ﬁ@ée‘ﬁ%&ﬂgé -Celioaly1l @gtkﬁ@gﬁ,lﬁl ef: (l),r nUrPI;ﬁblPl\gg,rm&phohnyl,

carr finitions’
tetralh}tdfo fueemiyl eplyyrohdnnf}b damdhadﬂoqmnbtinyle dd:cahydroxanpnnnhiwlprhdanyl

ot B S b ST 0
suthtEtelﬁ W8 18 sﬁ%ﬁﬁﬁﬁ%@ep\!ﬁdénﬂ%%&n\ﬁ'@'ﬂ HangéH ehy@Jongammo Ci-

yl. The variables Al, A2, V, and X carry t
Caalieflj Gi-Cialkaxy, menof andtdi-(Cr-Gaalkpamino, 61- Calllzd@edhﬂt Cv-€l:haloalkoxy,
rmula 1 A. For conpounds of Formula VIII it is
and hef

fred that Rl and R2 are hydrogen. [0130] The
i nvention includes conpounds and salts of Fornmula I,

A _LLI, 1V, VI, and
[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,-C;haloalkoxy,

(b) C;-Cealkyl, C,-Cgalkenyl, C,-Csalkynyl, C;-Csalkoxy, C,-Csalkenyloxy, C;-
Caalkoxy(C,-Csalkyl), amino(C;-Cs)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-
(C;-Csalkyl)aminoC,-Cyalkyl, C,-Cealkanoyl, C;-Cgalkanoyloxy, C,-Cgalkoxycarbonyl,
-mono- and di~(C,-Cgalkyl)carboxamide, (C5-Cscycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Caalkyl)thio, C;-Cgalkylsulfinyl, and C;-
Csalkylsulfonyl, and

(c) =GR, where G is chosen ﬁom -(CHy)p-, Co-Cyalkenyl, Co-Cjalkynyl, -
(CH2)nO(CH2)m~, and -(CH2),N(CH2)m-, Where n and m are independently 0, 1, 2, 3, or 4; and



VII in which Z is thiocarbonyl. WO 2004/ 046095

\&PC;%H?%@Q?/ 036809 27 [0131] The i lnxen} |I :)n | nCL@F/%g%?Hﬂosﬁsm

ouhds” and salts of For al,
VII|nvvh|chZ|S|mnoor OBaIkyllmno I n ot her
enbodi nents the invention includes conpounds and
Ra smhosemfroﬁdﬂﬁﬁkcacloalldyA CZI-(D-Jmodo\z’yclib-l'ékteraaf}dlo]a:ll@l i @s-wWhi ch
RSt Pl s Bl ol AR SRcch of wich
(b)la¥d (o is sabWdituryd knth@ 93 eBsthubits Gide g&f&%hﬂ &Eé@hoﬂ’ﬁalogen

i nvention includes conpounds and s any of

hydnosy.cenninp kil -Gealkyl, Cwkialkosy, impnox garbdi- (é3'1f£4‘ﬂm<lyﬁamw CQ—C4alkanoyl

1aﬁg%§(4%‘y%aﬁb% E\@néahsﬁﬁ%ﬁyg éﬁjdﬁjla%ﬁﬂ%ﬁu?@@,p nd Z ?Iet s of

absent. [0135] The invention includes conpounds and

salts of any of the above formulae in which: Al is
Cl - E¥ALL fihe meventigr insiudss rempognds and salts of any ofithgralpeeiformulae in

oo ] TR, GRS, p 9By AN By gy,

1mmlazbl5\2 thlszq@ﬁetmlzolyl teipdindoll, omaﬁouﬁyisoxa@yryameﬁz/dﬁu@w
and A2 is substituted

01 Each of Al
belpbltiMs Yl aze PRSI deerd I Oveelh, diiydsphenzodioxynyl,

8 5 S P Ly Pl

Ad smumtqda#/ikloﬁjq S aulgtifuehts@Ghddpenddayly, chanGeah kenyl
C2- CRal | Cobal koxy, C2-Csal k
@We%% wwyw?m%wo@%ﬁ&sp%wgﬁmn%om

Czlfﬂlo;ﬂ_@% nmono- and di -
al kyl am noCl- &al kyl , C2-C6al kanoyl ,
C2 (B 4T 1kGstdpil oy Csalliengly &]z%ﬂlkc'aylb &ﬂﬂsalkoxy[ﬂ}d%aﬂcwyloxy, Ci-

ot o AR ST rwontoi s Gaplpgrsino, mor- and -

(cl@@ airﬁiq'é(ﬁloﬁﬁtﬂkﬂ ecz-@éaﬂ%@mdztctmmnoymxy, 01 Cga]koxycarbonyl
C4al - C6al kyl sul finyl,” and

k
-m@@a |an9 ris(ﬁlfscﬂikyl)ca:b@xmde, @ianb{elpelk@)c@b@*mécs rhomgmand di-(Cy-

coptfilepenih & S iGN Cucaopaifiphpod o

Ceatlkisilfosi@pandent |y 0, 1, 2, 3, or 4; and Ra is chosen
fro&bCS C8c¢ycl gal kyl, C2- C7rmnocyc| i C

het Maigrady is chosen Eomis(CHeki, Sheisaikeryic Cokadiymyl, -
(cHzﬁmz)m &hd R6¥9),RUCESNY. whet ¥ land e DRIBEARINY 0, 1, 2, 3, or 4; and

R. is chosen from Cs-Cgeycloalkyl, C,-Csmonocyclic heterocycloalkyl, Cs-
Cyebicyclicheterocycloalkyl, 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;-Cqalkyl, C;-Csalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-Czhaloalkyl,
C;-Czhaloalkoxy, and phenyl.

[0142] The invention also includes compounds and salts of any of the above formulae
in which
Ay is phenyl, naphthyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidiny}-
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-



each of which (b) and (c) is substituted with O to 5
substituents independently chosen from hal ogen,
WRAPYUI5ani no, C - C4al kyl, O - C4al koxy, nono-PGHES2003/036809
di - (Cl - C4al kyl ) ami no, C2- cA%l kanoy! ,
Cl - G4al koxycar bonyl, Cl1-C2hal oal | cyl, C -C2hal oal koxy,
trizgnbi4yhelid; B-thiddia 261044y 1) 4 0B Fhi RGdZ0US 210 3B B9, isdd@zol-4-yl, isoxazol-
e.i.nvent L ncl udes conmpounds_an

Q137] T [ |
> W)@%O‘rﬂéﬂ,a%@éol'fﬁg%ﬁogézq?ﬁ-ylmn@ﬂ 2 hbphe 849_9 b
be&%p%g%*l?ﬁéﬁ%}gﬁrsﬁ—ﬁﬁ[ Bér%g aﬂmsﬁguér%gf@gfg%ogémkﬁz%[d]ﬂnazol-z-

L AR G L N LU RO
o b Edldrin 2o b Son by el s o 1 el Kyl
dibyifbe AuTHieEnB-Ar maohzlyﬁrﬁﬂz%laucsm?gﬁhg&ﬁﬂmﬁ; 19-thieno[2,3-

and S. [01I38] A2 is substitutéd with O
clpytazet-fybentl El-thienepbaredmirazel-Shdsen from (i) hal ogen,

hyd 1N nitro.. Cl-C2 oad kyl ... and.
O 5741 B Go STt Al shfeindtd WY B2 SRl pacpendently
chdsén &al kynyl , Cl- C6al koxy, C2-C6al kenyl oxy, d -
C6al koxycar bonyl, Cl-C4al| coxy(Cl-C4al kyl),
' 265 hdrany, cyasaoamErdnidio, ¢, -Cgéﬁ‘l,kgl@ﬁﬁi, m¥P.NH,, -SH, C-

am
[ - kyl ) am noCl- C4al kyl ,
Cz@&%% angvghg%blalﬁ?t}%ié?)a where Gis c%osen from
- ( CR)(h-Coall3d, @aClaitenlyl, CodCdalighidy ByACsalkok ,10%) OflKsrzlory, C;-

.. ang .- » N(, where n and._m are ) .
CAIREHEAIEN nalC LIk lgmons- st-(Fur Gealiohrging, mopgn and di-
; iR K lalicRi el i | .
CrORAFRAR Pialofh CECay, GO, G Gipfkorvoarbonyl
-mena-rapd do{ Gy Ceallddratbpotamife ((C4-Coytloalkyl)carboxamide, mono- and di-(C;-
hydr oi soqui pol.Jj nyl., i nyl tetrahydronapthyl ,
cifaRtongyRRd - Coaombis aritis Caatifoe iyt ABRER B, and Cr-
Coalky16d)foly], an@nd (iii) is substituted with 0 to 3
substituents independently chosen from hal ogen,

hy dfcdx{aR. awbiereoG iGihosen &bty CHe)- Coelribeyyl, Epfiaalkymyd, -

Iy - 7 | kyl ' 1- C2hal oal kyl . Cl:- C2hal gal k :
ROyt = SRR H et Band H e PR O aD 2 3 or 4 and
R, Rtflosadl fidin Qfg-@g@%’d@ilkylb €, ARibRodRIBUERF CyBloaltdl, €3- Al 1S

an aryl, partially unsaturated heterocyclic group, or

Crohisyelichateypcygloslipy], indanybitetrghytieonepibyl, aryiktavd heferoarpl; eachsof which
BRSSP RIS it RSB A58 o,
hydr&6R biriZno, CHHC,alidd, Crballealykybno-amd dleCZhakapddsiasyC, -C,haloalkyl,

ékz)g Cl- Coa kyl, C2-Co6allcenyl, C2-C6al kynyl,
Ci-Ephateplkaxyx gnd phenybal kenyl oxy, Cl-

gfﬁd&?l&gﬁ%ﬁlg?’nﬂé rposﬁﬁie%%ﬁ&ﬂtﬁ%%?}& 5\3{ lmayr‘}%rtpfo Fifstituents

ind¢pehdéxthl dhpkgrafromno C1 - OC’élaInE;Io: ?32- Céal kanoyl ,

2 S RS BN %y, insaming, e oMl {Cohaloalkyl, and Cy-Cohaloalkoxy,
and

(b) C;-Cealkyl, C;-Cealkoxy, Cy-Caalkoxy(C;-Csalkyl), amino(C;-Cs)alkyl, mono-

and di-(C,-Cyalkyl)amino, mono- and di~(C;-Csalkyl)aminoC;-Cjalkyl; and (c) -GR, where
G is from -(CH2)n-, -(CH2)nO(CHz)nr-, and ~(CHy),N(CH;)m-, and R, is C3-Cscycloalkyl, 5 or
6-membered heterocycloalkyl containing 1 or 2 heteroatoms independently chosen from O, S,
and N, 5- or 6-membered heteroaryl containing 1, 2, or 3 heteroatoms independently chosen

from O, S, and N, indanyl, and phenyl, each of which (b) and (c) is substituted with 0 to §



-nono- and di - (Cl- C6al kyl ) car boxam de,
- (3 oal kyl ) car boxam de, nono- and di - (Cl-
“@ﬂ"%’ﬁ% fonam de, O - C6al Fyl t hi o, "PeTius2003036809
aryl (Co-C4al kyl )thio, d - cea kyl sul finyl, and Cl-

C6al kyl sul fonyl, and (c) -CGRa where Gis chosen from
subs(ifitdR)srindep@2d eyl chesepl fronthalogen, ydsdxy, aminGH2)-RaIyA CmCaalkoxy,

mgo- ad & Oy Capfis iy M S0 oo b 36 H00

29 Ra is chosen from C3-C8cycl oal kyl, C2- C7rmnocyc| iC

het erocycl oal kyl , C5- d obi cyclichet erocycl oal k

0] T qebtion Bia fachyles campbyndarad Rakes!gay gF tiscbve formulae
Bﬁﬁhl ch (b) and (c) is substituted with O to 5

g’ tituents independently chosen from hal ogen,

Ay ﬁb\’@{ 0¥ }ﬂkyli msl&cy@&a]@_éla bKl- C7ﬁbn<§7é§@h£< BatirocyEloglkyland
Cl- )am ng, C2-C4al kanoy

&1416 @)emppmn@m ieznbytivuipd wﬂh 0 tof substitnends inslependently

nyl . (0141] The invention includes conpounds
Ch&ggﬁ%grfts of any of the above forrmulae in which A is

phe@olhaldgﬂmhtydyd»xy, pyaniodythinopyitiofroxh, \EOOH, HCEMNH;, -SO,NH,, -SH, Ci-
pyrazolyl, imdazolyl, thiazolyl,

CZE%{)%}%‘}?/!@‘M rﬁ%aélmm oxazol yl, isoxazolyl,

b f -
Dol eBthy, CHEpIRL . g0 Mopi e bR O tenson, O
Caalkby(Colaatkc ammmwl Coplilblyino- pyt &6 Shagiky iy mono- and di-

CebirrRaC st CotsMmal i RE) e youBonyl,

-mg%lsaﬁgi d- S%TCE%%M%@{ @?ﬁr’(:loﬁ%@[)@c%rﬁgila%ggi@ﬁ ﬁlbﬁé-chéxd di-(Cs-

cmkylomfanmdeo@ycsqlbylmmmcmancﬂzhmé:h%mb}cylsufﬁnyl and C;-
Cl- Coal koxy, C2-C6al kenyl oxy, Cl1-
Cﬁ%ﬁ%@!ﬁé‘imm kyl), am no(Cl-C6)al kyl, nono- and
L-dR0aHeye Gaschésen fRO=(CERY-, 4= C4aJkeny1 C,-Caalkynyl, -

Cl al kyI ) am noCl- C4al kyl, C2- Coal kanoX
(C @@&ﬂﬁmeml GH2) D CHa - kwhgréara@émpre indepgpdentlyfy 1, 2, 3, or 4; and

Cyc 42%9&?1:: %g?é% ono%chc heter%pyaloa , Cs-
C1Wcﬁwe}&défm1%dmﬁd te@alydydriapihyl, aryl, and heteroaryl; each of which

(o)asIRP SRR Witk scpbstiananareendsay e fom igtosen.

i, B3, 9000 LB O Do,

C1-Lsakoxtartonyl .C,aDshaloaikyi, £1e®ﬂmbalkbxmmn@héﬂylycl oal kyI
C2- C7nonocyclic heterocycl oal kyl, C5-
C10bi cycl i chet erocycl oal kyl, |ndanyl

t et rafyel :l'ﬁ? meﬁﬁb figHhek mcg.lﬁ\}“s t@ﬁxﬁg&ﬁﬂﬁ ¥hd SAGRKFahy Wotehbove

(b) "and stitute to 5 substituents
formuhpﬂmdml’t Aylscﬂhe@eaikﬂ; CmCheayadapdiyl, pyradidony), piperidinyl, piperazinyl,
Cl- @4/ Cl- C4al koxy, nono- and
Or BOIRSDAal kyl ) ami no, Cl1- C2hal oal kyl ,
[0148] A, is substituted with 0 to 5 substituents independently chosen from:

(a) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONH3, -SO;NHo, -SH, C;-
Cjhaloalkyl, and C,-C;haloalkoxy;

(b) C;-Csalkyl, C,-Cealkenyl, Co-Cealkynyl, C;-Csalkoxy, C;-Csalkenyloxy, C;-
Caalkoxy(C;-Cjalkyl), amino(C,-Cg)alkyl, mono- and di~(C;-Cealkyl)amino, mono- and di-
(C1-Csalkyl)aminoC;-Cyalkyl, C,-Csalkanoyl, C;-Csalkanoyloxy, C;-Cgalkoxycarbonyl,
-mono- and di-(C,-Cgalkyl)carboxamide, (C;-Cscycloalkyl)carboxamide, mono- and di~(C;-




Cl- C2hal oal koxy, and phenyl. [0142] The invention al so

i ncl udes conpounds and salts of any of the abov
wpozp%?4§g9 in which Al is phenyl, naphthyl, PCT/US2003/036809

pyridin-2-yl, pyridin-3-yl,3pyridin-4-yi,

pyrirnidin-2-yl, pyrimdinyl- 4-yl, pyrimdin-5-yl,
Csaﬂtg'rl)sn}fangthjide,t(hﬂ-@galiByI;Hio,lm'ﬁ(?ozﬁhalléylyﬂﬁio, G}/—ﬂsdkyltulﬁinyl, and C;-

rrqQl-2-y pyyrol -3-yl, uran-2-yl, furan-3-yl,

Ck{%ﬁgﬁ%m-& ¢, pyrazol - 2-yl pyrazol -4-yl, pyrazol-5-yl,

| c?—@lk;,lw‘hléfe G 1é O8ls ﬁ’omz'(@i{a% 1l (‘F%ﬁklel;fl' ¥l-Cialkynyl, -

| rmll azol - azglf 2-yl
(CHﬂdQ(ﬁiz)rﬁ"s 9«14 (@}E)nN(@Ezth&f@dﬁ@ﬁﬁ PG lindspendhilg©3032, 3, or 4; and

R“%%Qt g %&3 %YCI%ﬂ%MSa%&:B@%&?EOLI N iylsoxazol -4-yl,

|soxazol 5 yl, isoxazol - 3-yl, |soxazol-4-yl,

i soxazol -5-yl, benzofuran-2- yI benzof uran-3-yl ,

bend @91 Zhe mvpntioiaaludpseempams andaehamggquaﬁaliv gqceptable salts of
Fold&4 9[d]oxazo| 2-yl benzo[d]thiazol-2- yl,
Dsnzo[b]thlophen 2-yl, 4H chronen-2-yl,
benzo[c][ 1, 2, 5]oxad|azoly$ 2, 3-

di hydr obenzo[ b] [ 1, 4]dIOXI - 2- yI
pyrazol o[ 1, 5- &
dlhydrobenz 1b] [ 1, 4]d| |n- yI VYndol 2-yl,

pyrazol o[ 1, 5-a] pyri m dj 1H t hi eno| 2 3.
c] pyrazol -4-yl, or 1Ht |eno 2, 3- c]pyrazo OBnW@I

5 s(he?) &%ﬁ@%@ﬁtﬁ%m ?ﬁ VeSS e b o

folloydr oxy, cyano amno, nit ro 0Xxo, Cw-| CO\|H2
oal ,_.and Cl-C2hal o
( by At S5 ERRUALY STEREe R {9 B0 coptrg y Sbstoted aryl group, an
op tha fldsAfed %r@ %éﬁ%b\‘é@ﬁ'éfero up, an optionally substituted bicyclic
oxy(Cl - C4al kyl' ), am no(Cl - ?m ﬁ nono-- and
het@i‘pm(ytgpogpdiakgngmmbemd@terml ang fused to a phenyl nng, an optionally

subt o O R e s BGreb Ty O R e membered
deadly lsiaﬂﬁs\tlﬁﬁéd’ XRM-HRmbered heterocycloalkyl froup containing at least

rm% an %ﬂ
cycl oal kyl ) car boxani de, nopno- and
oneQBEP#EH Atenang ot lchsiditonabiseregtomsi an optwnally substituted partially

uns% 4técpﬁ S%@Eﬁ'b&e h%te(%% %ggé}fé}ﬁ yl f Jn%%trlgaesgsge mtrogen atom

and-({ &Fmdchuorﬁi h&éﬁiamﬁw br a Ge@éba Is;}ﬁyma to 1 r-n(e@m%}e"d%@wcm
(CH2) nN(CH2) m where n and m are independently

hetgocyploa)kylgrom coptaiging at Iegstjogne apEagsn atony and O to 3 additional
het@ gycl oal kyl, C2-C7nonocyclic heterocycloal kyl, C5-
cycllcheterocycloalkyl i ndanyl ,
t etf0abypdAsisapt hyl, aryl, and het eroaryl; each of which
(b) and (c) is substltuted Wth O to 5 substituents
()i ndependent |y chosen from hal n, hydr oxy, am no,

Cl- C4al kyR, Ci1- C4al koxy, nmono- an
[ Ikylkgnlno - C2hal oa




Cl - C2hal oal koxy, and phenyl. [0144] Alternatively the
Bossi bl e substituents on Al may be 0 to 5 substj.tuent
w ﬁ&fé"ﬁ’éﬂ@éntly chosen from (%) hal ogen, hydr ox;}’,CT ft3/036809
am no, nitro, oxo, Cl-C2hal?al kyl, and
..Cl1- C2hal oal koxy, and (b) C -Co6al kyl, Ci-Cb6al koxy,
(iir1 - c4al koxy( C1- C4al kyl ), ani ndi¥ - C4) al kyl, nono- and
di - (Cl- C4al kyl 0, hono- and
[ d - C4al kyl ; and
CH2) nQ( CH2) m
al kyl, 5 or < ere

ahkyl “conf&ining 1 or|2 hefler oat omt12
3 yR®hosen from 0, , 5- or
-menBey ed heteroaryl containimg 1, or 3

het er oat ons i ndependently chosen fromo, S, and N
(vfndanyl, and phenyl, each of ghbch (b) and (c) is
subsgituted with 0 to 5 WO 206%/046095
003/ 0 0 31 substituen
choseny| f rom hal oggn, hydroxy, a

:L‘CI 0X - and di-(C
Rgl 0l kyl " arg Cl - C2hal oal¥o
i nvention al so includes conpounds an
the above fornmulae in which Al is Cl1-C6 al kyl,
.C3-Crcycloal l cyl, or C2-C7nonocyclic heterocyclo vl .
(Vido146] Al in this enbodi ment (lijubstituted with 0 to

5_gokst iARient s i ndependently chag fr (a)
hydr oxy, cyano, am no, [fi oxo, - COON,

-SC2NH2, -SH, Cl1- Czhal and
al oal koxy, (b) Cl-CBal kyd; e
C2- Cd31kynyl, Cl- Ceal koxy, C2- Csal
CA4al koxy(Cl- 4al kyl ), am no(Cl-C6)al kyl, nono- and
(ixi - (C1- Coal kyl ) ami no, nono- agpg di -

(C al LRyl ) am noCl - C4al kyl , C2- Coal kanoyl ,
Z %noyl oxy, Cl-C8al koxycar beMyl, ~R#ono- and
dj - (ClHC6al kyl ) car boxam de, zJ
'15 Bycl oal kyl ) car boxani de, no-\ and di - (Cl-
C6al'kR,) sul f onani de, Cl - Csal ki@;ﬂt D ﬁ’\ -
_aryl (Co- C4al kyl )thio, C-C6al kyl sul tRnyl, and Ci1-
(xi)ogal kyl sul fonyl, and (c) -GRe(ibere G is chosen from

-( "-, C2-CAal kenyl, C2-C4allcynyl,
(CH2) m and - ( CH2) nN( CH2)

CCH ,
Clobi Ry, het ocycl oal kyl, in

t et rahydrpnapt hyl, aryl, and heteroa ach of whi ch
af/ 13 Ryg
Ri2

(xiii) (xiv)

/ / T

/
"?‘L D\ I ' \ /\R12
11 zi‘,\\ o X
R1s Riz

(xv) (xvi)



(b) and (c) is substituted with O to 5 substituents
i ndependently chosen from hal ogen, hydroxy, am no,
WQ@"%FWI, Cl- C4al koxy, nono- and PCT/US2003/036809
i - (Cl- C4al kyl ) am no, C2-CA4# | canoyl ,
Cl g4al koxycar bonyl, Cl1- C2hal oal kyl o Cl- C2hal oal koxy,

henyl . [0147] The I nventyse Rt’ h&s i ncl udes
unds and salts of any of”t abpve fornulae in
IR &1-C6 alkyl, C3-Crcd 2l kyl ,

pi peri di nyI pi pera yI , jor

0148] Al is substituted with 0 to 5
ndependently chosen from (a) hal ogen,
hydr oxy, C am no, nitro, oxo, -000H, -CONH2,
_SCONH2, - SH, %" Cohal ol kyl, and Cl- C2hal oal koxy:
(b) Ci1-GCeal kyl, C2-Ceallcenyl, C2-C6al kynyl,

Cl- Coal koxy, C2- Caal kenyl oxy, Cl-

ChR 529 %) et Waara Ichp;ndeaﬂ‘y % SCINROSY abpsent, whers i is lydtogen,

opnor%bx SRR b A, SEamRly sE8tiafd pmifGorCealloD.

TM fsmoa{ ey, cslcsémaﬂaﬁ OBy Casyevalklyl, orab®me- and
C6al kyl ) car boxam de,
(167 351 oath U e Pestitupehsith S ayclpgliynBr- Coalkenyl,

Cr ey U e WIPEH VP Rl i) sul T onart de

C[Om§l|2k‘$ |c51tb|of1yll;lﬂixocaﬂi’aﬁyphmuﬁ€5&i €y Cgalkflomitlo, and (c)
where G.is, chosen from-(CH2)n-, C2-C4al kenyl,
cﬁOléé&|Tkl9N9Fablﬂt(S(9r@)hqo42)m and (CH2)nN(CH2)m

§ emf rl]l 1 -
%ﬁ] osen %@ggciioa%)%nf eny;ﬁrld 0149 yG
C(,alkjﬂh €2 -IGa mﬂmhyb or Cfl—ﬂ(, aﬂtgnylc eavhadf wdsceis dulpﬂhmmdi eatht0 o fupstituents
indep iiipniy esend oL RAESE: EV{IGX ARG ot AGHYECy-pahaloatiyl, and Ci-
Czhalﬁc!ég{c?)%b\;\g?ﬁk\%d RY are\binéd toonn% a Bto 7%%18@1’43@ kfufiRdd AadoRs

Is an’optionally substituted
unsatthted Iring| optionally mtampng onakddjtiendd beteraatan cmS,en foomo N S, and O,

whiciy ¥t PBar P as Suptat oo Ronp e Hug N mpRd i oy Pl 3
subsuhﬁh@rlﬁ@ép\ehdaﬁwom\wﬂ hmogemghﬁk? afiRoS CR@, XlikyT, 03&C,alkoxy,

fused to a r|n an optiona substituted
monopand dig(Ch ;ﬂ«aﬁcs' halaallsvﬂaamt Ch-éﬁbﬂ@@%iﬁﬂ c group

"HS39 RigR G- ERIRES cd

[0159] Ry; and Ry each represent 0 to 3 substituents independently chosen from
halogen, hydroxy, cyano, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C,-Csalkyl)amino, C,-
Csalkanoyl, C,-Cshaloalkyl, C;-Czhaloalkoxy, and phenyl.

[0160] R;3 and R4 are independently chosen at each occurrence from hydrogen and
Ci-Caalkyl.

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

[0162] Ry6 is Co-Cgalkoxy or C,-Cgalkyl.

[0163] R,; represents O to 2 substituents independently chosen froni halogen, methy],

substit

and methoxy.



rings, an optionally substituted 5- to 7-nenbered
heteroc%cl oal kyl group containing at |east one

WRj209 Satom and 0 or 1 addjtional heteroat orfiT/U}003/036809

opti onal |y substituted part?sal ly wunsaturated 5- to
7-menmber ed heterocycl oal kyl group containing at |east
one[0A 64} Themnvantion alsniiciides ceftaamelinhpames amasaéts ohFormuyla 1 (above),

Whﬁétwe}}l?f FEieRi I B oty S B R  Se n EE s arisbles A; and Rip-Ray

thé ﬁ@ﬁﬁlt1@h§§8t #o¥eh Shove fet ReEFiohh@Nald sah@bf—‘F&%hﬁm but in which the
151] A2 is (i) (ii) OO 'R11 RI12 R11 WO

var@b]@zu 4808, RCY/ Z@l@@/b%@ definedasfpllowys:(iv) O\ \ |

124 L3 kb, e A R ks
bicyRlik he(dréﬁry( Eoup Haﬂiag al¥-id@bered heterddhl ring fidsed t3klphenyl ring, a
partially unsaturated or aromatic heterocyclic group having two 6-membered rings, a 5- to 7-
membered heterocycloalkyl group containing at least one nitrogen atom and 0 or 1 additional
heteroatoms, a partially unsaturated 5- to 7-membered heterocycloalkyl group containing at
least one nitrogen atom and 0 or 1 additional heteroatoms, or a fused or spiro 8 to 11-
membered bicyclic heterocycloalkyl group containing at least one nitrogen atom and 0 to 3
additional heteroatoms; 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;-Cshaloalkoxy,

(b) C1-Cgalkyl, C-Cgalkenyl, C,-Cealkynyl, C;-Cealkoxy, Cs-Cealkenyloxy, Ci-
Calkoxy(C;-Cjalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Cgalkyl)amino, mono- and di-
(C1-Caalkyl)aminoC,-Cialkyl, C,-Cealkanoyl, C,-Cgalkanoyloxy, C;-Csalkoxycarbonyl, -
mono- and di-(C;-Cgalkyl)carboxamide, (C;-C;cycloalkyl)carboxamide, mono- and di-(C;-
Csalkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Casalkyl)thio, C;-Csalkylsulfinyl, and C;-
Csalkylsulfonyl, and

(c) -GR, where G is chosen from -(CHy),-, C2-Cialkenyl, C,-Caalkynyl, -
(CH3)»O(CH2)sn, and -(CH3),N(CHj)n, Where n and m are independently 0, 1, 2, 3, or 4; and
Ra is chosen from C3-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;-Cjalkoxy, mono- and di-(C,-Csalkyl)amino, Cz-
Csalkanoyl, C;-Cjalkoxycarbonyl, C;-Cshaloalkyl, C;-C;haloalkoxy, and phenyl;

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

[0165] V is independently C,-Cg alkyl, C,-Cgalkenyl, C3-Cscycloalkyl, or absent.



(xi) (xii) | | RI1 R11 R12 RI2 RI3 R14 RL (xiii)

(xiv) RI3 R4 ~~\\ O\\ \ | RI2 RI1 RI2 0 RI13
WRPAHE09317 (XV) (Xvi) WD 2004/ 046095 PCT/US2003/036809
PCT/ US2003/ 036809 34 R11 366 11 RI5 -,,R2t or [0152]

X and W d dent | NR, b wh
| g)l%ﬂi O‘g f e'é6n@]gﬁ}e %ngjg F%k%'é ElB@flﬁ{t‘Eﬁ Wé(tﬁ? r@s?@;g]; 8@,-?:65kenyl

G L B e (01 1

apEeT Z ik Gdrbéﬂxlethnc&afany'B oﬁirhmy)l 1.0 al kyl

8L e A Re gie ingspe it iy r——.
Cea C?] g,%gﬁéﬂ%io%g léghk%nrﬁ/lse&ﬁr& ¥hiéh 1stsﬂbé?ﬁlﬁé@9f'ﬂﬁ|0 to 3 substituents

0156] The vari abl e is O
independetitly plﬁtibSrYfroEﬂhaiogbnRﬁyckpny,lmdnp,eﬁnd@nﬂk@q’h(}dﬂobdwlkﬂr and C;-

CzhalgRqu‘g(gﬂg, pﬁﬁb I na e&pg@% lrr\fléa?% o ?mgm%g’ﬁd gztur%ed or mono-

unsanﬁ—ﬂeatrm ;b?ﬁémmy&n&xﬁlﬁ% 3né Bitibhdl Befefoatdri G&ma%ws and O,

chosen om hal ogen ydroxy, am no, Cl-C4al koxy,
whichGi--t@€Zaémbérkd Isatumndl @mommmatkdumg isovubstitutedwitO &g 2

s RS R e S R PR o,

monoNSEi0T, WhalYDaRd, ONT,hhiodlkyRasd @1-C21M1b§1k015y to
7-menbered saturated or nono-unsaturated ri ng is

substituted with O to 3 substituents independently

P e B o

Formild -1 GAd&#HoaalleVl A irewbicEY-iCMiatabork®xor.in which Z is imino or C;-

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

(()

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

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

[0172] The invention provides compounds and salts of Formula 1 and Formula 1A in
which R; and R; are independently hydrogen, or C;-Casalkyl, C,-Csalkenyl, or C;-Caalkynyl,
each of which is substituted with 0 to 3 substituents independently chosen from halogen,
hydroxy, amino, C;-Csalkoxy, C,-Czhaloalkyl, and C;-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;-Csalkyl, C;-Csalkoxy, mono- and



[0158] Rio is Cl-Co6al kyl. [0159] R11 and R12 each

e O to 3 substituents independently ch
\Jﬁ%}ﬂf/ Wgsf ogen hydroxy, cyan ) C1- C6al kyl 19816/{}52003/036809

Cl- Ceal koxy, nono- and di-(CIl- OBaI kyl)am i no, C2-

1 mmgg | Jeval
dl-(é:ﬁé dlfﬁﬁ?%ﬂ%,o rgi(% an %‘F e2h| %2%% dent gg%]%negtts Ry and
R, aefmohieddc fonea §etd T-orentbgridegamatad dr nﬁndqlﬁ‘d?&hﬂa;dd rifg0bBidining no

R15 i.s, C4- Cbal or - Coal | cyl . 0162] RI16 i ..
ST iRl ™ BK Snim e optsfpirsied o) ohaSameeisd ipe is
subﬁhft@@ﬁ/‘iﬂhtdf't%@ s%bkt'i‘tqgrﬂ@ﬁﬁi% édd)énﬂ%@l&%@n Foghd) éi%ﬁ?d:o y, amino, C;-

thyl, and net hoxy. 2004/ 46095 PCT/ U 036809
Czal'kSl pod 641C.alkexy.nvent i on al so i ncl udes certain

conpounds and salts of Fornmula 1 (above), which wl]l
be referred to as conpounds of Fornmula 1A, in which

t hgovar iRl ifeentidn dtthdet Cofpsundsainl ¥altd 6f Tl 1 b Bormula 1A in

set forth above for conpounds and salts of Fornula 1,
Wthth in which the variables, Al, V, W X, Y, Z Rl and

di A?;:ﬁ a: ;}}?ﬁ%}l@ﬁuﬂsgﬂag%@%erté? c%cilc%goupé ogheteroagyl group; substituted

witmttm: subdtiehis indepghdeptl9 thosed frdah (3)clbi),canldgt)er oar y|
havi ng. a 5-nenbered heteroaryl ring fused to a
e{ﬂ& g partially unsaturated or aromatic

thgt@{ 19%1%' L 14ERH, A o THIDSE GO LRSS0, SH,

group contal ni ng’ at
C;-Chakulkyhand iC; rFObeloalkboynaadd 0 or 1 additi onal

het er o%yg&%ﬁﬂi}ﬁ'é@hi?ﬁyﬁ%{@%g §? CS?lgt 0 @n@m%il%%xy, Ci-

C4af1jkb§§(g9 RF)a %(@1-@?8.11(}@%’61:{0'- Bk (@t@gaggnmﬁm Riorid- and di-

or s nbered bicyclic

(Cl'ﬁhﬂkﬂ@ﬂlmbﬁw(]@dkylg Cotralkemaydi Ci-Gepllanoyloayt Cofigalkoxycarbonyl, -

o ERHEN 2 ARl e SRR AP T 38 .

CealkfI8ARRIRAY, L) -GaRS BRiof wncof@aucpmhﬁg @],C{éﬂé%ﬁﬂkgl’iyl,_agﬁcr

cyano, amno, nitro, oxo, -
CealRylsulfoid) @l kyl , and C1- C2ha| oal koxy, (b) Ci-Ceal kyl,

C2- I L, - K
R i R B S SRS spy. O Crtoms.-
(C}E)IO'('@HQJ,, %ha(@m)nNom{k a:nekedj arldGA afHiatépeniiandyn®, 1, 2, 3, or 4; and
nono- (Cl- G4al yI)amTDCI C4al kyl

R, lmhc@s%ﬁ‘@%ypﬁcy@lﬂ@’él GearagenogycliceteeydiestideEmony | |

eI CHET, AR 8 g, ok ot

(®) @E(F}(ws)lbﬂitﬁteﬂ atithdeto Chubti@bity iridependently chosen from halogen,
Co- C4al kyl )t hi o, Cl1-C6al kyl sul finyl
hydroxy, émmo, C1-C4e)1/1k§'1 C,-Caalkoxy, monoy cij 1Y 4a1kyr5a.mmo C,-Cjalkanoyl,
C,-Casalkoxycarbonyl, C;-C;haloalkyl, C;-C;haloalkoxy, and phenyl.

[0176] In some embodiments

A in Formula 1 or Formula 1A is phenyl, naphthyl, pyridyl, pyrimidinyl, thienyl, pyrrolyl,
furanyl, pyrazolyl, imidazolyl, thiazolyl, triazolyl, thiadiazolyl, oxazolyl, isoxazolyl,
benzofuranyl, benzothiazolyl, benzothiophenyl, benzoxadiazolyl, benzo[d]oxazolyl,
dihydrobenzodioxynyl, indolyl, pyrazolopyrimidinyl, thieilylpyrazolyl, or 4H-chromenyl,
each of which is substituted with 0 to 5 substituents independently chosen from (a), (b), and
(c).
[0177] Wherein



C6al kyl sul fonyl, and (c) -CGRa where Gis chosen from

c2- C4a| kenyl, C2-C4al kynyl, (CH2)" %
Weﬂﬁi’o‘”%‘@% "N(CH2),n , where n and m are i ndepeRGHH30(3/036809
0, 1, 2, 3, or 4, and Ra iS8chosen from
C3- C80yc| oal kyl, C2-Cr7nonocyclic heterocycl oal kyl, C5-

a Obd)tis/l@dlbgﬂmﬁhﬁdx@ﬁy(ﬂy@ﬁd) Jeykino,iriglé ko, -COOH, -CONHS,, -SO,NH,, -SH,
t et rahydr ona tcg aryl, and heteroaryl each of which
Ci(shala#lyl and £s balealkéXited with O to 5 substituents

| nd @qg{n ge @65%110 Q%‘F@u&ﬁﬁ”ﬁ%—%@ﬁgﬁg, IR, 38 BRenyloxy, Ci-

oXY",

C4dke)(}@D|r-l((Jdaikjd)’,l a}))mﬂb@ Cé)?ﬂky%ﬁwnbf’imwm +(C1-Cealkyl)amino, mono- and di-
(RO ISCRC AT eI Srteaayotons, Cnealign rbony,

- - | - -
R S-SRI SRR 0RO Sl Bou BRI o gnd -0

CsthyIESuﬁuh&mdbu@e@%aikylthldmylﬁﬂeﬂhﬂkylmc €m—|96|alk§ﬂ|shlﬂmk | beand G-
no, amno, nitro, oxo, Cl-C2 , Cl-
C6%§%§ﬁ%yk@£€ d - C6al kyl , Cl- Csal koxy, ang (r)rgnoy and

di |

' (é;ls ﬁéﬁblguérkmsr@m%gﬂ%%] (ém)T kyp@%grﬁ&ggsr}ging&%@@

(crzm«ctﬂmganda@cm OBLB3660we n26d noaedhdependently 008, 2, 3, or 4; and

e

Whéﬁd&o@féﬁﬁmyl R arsy] &b&ﬁi’}ﬂrodaﬁ&@? ]arﬁ m‘d mrb@yyl Each of which
t hi ocar bon¥ or i m no. g0168 Rl and

(b)iand £p)dmouhs lrtstedqyah 8@@@ su $ﬂtpq1t$awéemdatrté/ qh%@p@ﬁ@é}ﬂqaﬁn
|
L RGN el SR B am B8, atonti,

1403Hﬁpﬂnd;e3mah&phé1@$en from hal ogen, hydroxy, am no,
Cl- CAal koxy Cl- C2hal oal kyl , and Cl- .C2hal oal kaoxy,
RL ENd3RADg imyveptpmmngludss compunds and sty O Epavlad and Formula 1A in

hf’%%‘?lél? RO RS SO R HERELYY pyriming o

py@mdtifyl- 4-y\1|;1 pydmmﬁimﬁeyl]ﬁmpdwt glies-3t iy thiazdl-é1yl, pyrrol-1-yl, pyrrol-2-y1,

PYITRL SO Iy RTEPEN I APP b B A ARG, pyrazol- 31

mﬁﬂﬂ{ Clyl SERRA )Za% }]rgélﬁlz&yti &lhgﬁ%l%tﬁlﬁﬁxhazomfﬁ th#R26)-3-yl, thiazol-

5- }‘[;11- mnaaszdxy 2,3-thiagizol-A-yielr2, é+th1aélamieﬁ ks okazol2eyl, isoxazol-4-yl,

isok R ERoH PR Eo D TN SORMAb S OTP ST 2 Wy Gprafrans3-yL
be&obﬁmm*lobéﬁzo@ran@ﬂ Kéﬂzb 4091, béhzw{a]sﬁzzl- ? bEﬂzBRi]t}nazol-Z-
or methylimno; or in lecarbonl

L, bﬁwfh]ﬂ@wmno%ryld 45- @Eﬁlplcurﬂcbd bﬁmQO[%[llt?sS]oxadI@mlah 31

d,F h Y - CH2-;
mhgﬁxgngfz; Eféiﬁe%f‘égz n%%ﬂ%%ghangf%g‘w(gn Fo:rfml a 1 and
dihy@fobemhzAd[ A1, 4 JdlioMih-Ghyl Xinds1-2, q;g'mzamﬂl ,¥-d]pyriteid2d-5y1, 11-tiieno[2,3-

urt her prOV|des conpounds and
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

(2) halogen, hydroxy, cyano, amino, nitro, oxo, -COOH, -CONHj, -SO,;NH3, -SH, C;-
Cshaloalkyl, and C;-C;haloalkoxy, and

(b) Ci-Cealkyl, C,-Csalkenyl, C;-Csalkynyl, C,-Csalkoxy, C,-Csalkenyloxy, C;-
Caalkoxy(Ci-Caalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-
(Cy-Csalkyl)aminoC;-Cjalkyl, C,-Csalkanoyl, C;-Cgalkanoyloxy, C;-Csalkoxycarbonyl,



salts of Formula 1 and Fornmula A in which X and Y are

171] The invention provides conpound
tss]/B“c? ;sgorrrul a 1 and Formyla A in which V Eﬂ@ﬂga‘m"’“m

are absent; or in other enbddi ments in which Vis
Cl-C2al kyl and Wis absent. %0172] The invention
-menaand és(@eﬁw&mmmm (@3 fcyEloatkyl)earhoxamidsonomg-and di-(C;-

Cogbgliplhiad SR uiRy Ao ESRBIGRR, Gy MRy Bha -

Csalllaylﬁhfdn§1 %ﬂ@stltut ed with O to 3 substituents
| nd(eﬁendent Iy chosen from hal ogen, hy drOXé an no,
b

ety ighnskw Sory(CHahd GCatkienyloGb-kerlomyln-

RO E8e h  SLI
Ra B&ham frd1a 03-Cry gilogRyl, Ctibaﬁ%hoérﬁﬁc lhBtéﬁféSrbl@EIlkm @gt des

compounds and salts of Forrmula 1 and Fornmula 1

CioRsyeliebrteregyglontikyh iadanyl, tetephygdrongptiyh anl, and hptmbr%@h of which

(&) 20 3 Slbsfifudi0 B 3 stbeiihud hheniHy W8 from halogen,
hydroxly, @nan(hlfCﬁlkyl (Cﬂ&aﬂllﬁﬁdyemedosaﬁlﬂHCGdhﬂkyl)annno C;-Cshaloalkyl,

satu ted ing is substituted with 0 to 3
G gﬁ"’g‘?*’r $Aependent |y chosen from hal ogen,

%ggl 04]6095 RGeS (), () id i art Qelined W¥BIoRR YO

- (aCis IGdegehyhydnon y) @ yar©] -afidig Inttad, loyb, Ca@shaloalkyl, and C;-
C dlﬁ haI oal | coxy. In sonme enbodinents RL and R2 are
2}} dYto forma 5- to 7-nenbered saturated or

&H\@ﬁtmleél-osmofp at Alkddy(9-c afgit !nﬁfﬁu'(Cl—Q)alkyl, mono-
het er oat ons, '} menber ed satdrated or

andﬁ;r(&ﬁzsl&vl)mamdmpnﬁgmdsdl (Cuszaikylannihowh 1Caalfyl; and

bl S S B CH EEER Al B 8§ RN and

R, G- (Egrayﬁﬁilk?l Sion6lielabered mmgsloﬂksil éontdiSingfl JrP Wesérdatoms
1 and Fornmula 1A in which Al Is ary a partially

indepeadently-ehesrmizeni Qe epd N, gr euérmqmben%ileqt@amyﬂ coiatRng 1. 2, or 3

het%rggtgié{ﬁ%;ﬂar gg]nd(e§§1§ Ig]('lgse% 5“8%(3?) Lﬁc{ f&%%’% %@%@9&1{‘ tl%‘ééh of which (b)

andn(@) Bgabstitityd wdk)0 tocysubetitusiis iiepeidentdy cliosen frodOR4logen, hydroxy,

CO@\IJE% - SO2NH2, -SH, Cl-C2hal oal I cyl, and
amigp, Epfaaled) Kolyalkemy manp- aad dit(Cadeaalkyamine, end Cirahploalkyl, Ci-
Czh%faﬁ{aﬁ kynyl, Cl- C6al koxy, C2-C6al kenyl oxy, ClI- '
al koxy( C1- C4a| kyl), am no(Cl-C6)al kyl, nono- and
di - [0C81]CAHérkytivedyri Ayoin Fopmala lasrdFatinula 1A is substituted with 0 to 3

substituents independently chosen from halogen, hydroxy, cyano, amino, nitro, oxo, C;-
Cshaloalkyl, Cy-Cshaloalkoxy, C;-Csalkyl, C;-Cgalkoxy, Ci-Csalkoxy(C;-Caalkyl),
amino(C;-Cy)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-C;eycloalkyl, or C;-Cymonocyclic heterocycloalkyl, each of
which is substituted with 0 to 5 substituents independently chosen from (a), (b), and (c).

[0183] Wherein:

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



(Cl- CA4al |l cyl ) am noCl- C4al kyl , C2- Céal kanoyl

- C8al kanoyl oxy, Cl- C8al koxycar bonyl, - nobno-_and
W 20?’(946&%& kyl ) car boxani de, PCT/US2003/036809

(C3- Crcycl oal kyl ) car boxam déo nono- and di-(d -
C6al kyl ) sul f onam de, C1-C6al kylt hi o,
ar y(b{) GoC Cadlkyll §3§-Eaaiker£5'1,-%€kd1k}yjys lﬂltcdaudoxy,aﬁﬁcgmlkenyloxy, Ci-

Cm&ogclﬁfé( | %;Jqlélg (ifyl i a(éi—&f %lﬁslg*s mo a@ﬁgﬂ(é‘jh&ajﬁyl %?]%), mono- and di-

(C:1 %@h@l)ﬁhm?dm cja@ﬁ)czb&%%l @@Smﬁn%g&ﬁy“t?@alkox carbonyl,

i ndependent |y S chosen rom

-mQpR- mshe(Cbsﬂléaikyl)cabomﬁo@c%cuclhékgk)mwauad«ynonoeﬁnd di-(C;-

Col P AR T ror IS 2ol G lRip, F-Cealiioginyh g O

Ceafiblisuidfodyl end i s substituted with O to 5 substituents
| nd endentl chosen from hal ogen, hydroxi/ am no,

1 -HgR, wisTe 648 Ichosen 1om H§H2xnCo-Caalkenyl, Co-Caalkynyl, -

N R

Rq mﬂosﬂnmﬂl ca{@&y&c}autyl lSQ@meﬁWhmaéﬁ)cﬁéloaMylEmgrml a1
heny

Clobqu:l}ﬁhgtefﬂgycloppﬁyé rx]lg,qanylp )t,qqagty%onapthﬂ, arrywand beteroasyly | Each of which
(b) b %é’%%gtltuwa' ﬁ?b }/A 5 SIE) i thd EH&%Q#Q:%Q%XI' fro hlalogen

oxa , |1 soxazo of uranyl, zot hi azo
hydvexyz gnimtoo ﬂiffguylécyl Ehrﬁ;al&wdyfmowlan? :‘ieg@ﬁ{:wb]lloydhgmgwl C»-Cjalkanoyl,
robenz z i i :
Ci- &:‘PH% E")?/’ gloty%y %? g %A@ﬂ%\é xyechﬂg%qn \mwl chyi S
brdii B4 Eneéérfédnt Jﬂn&dﬁrﬁe&s ﬁ*}éklﬁ{'énttﬂdﬁ gﬁwﬁlc@%ﬁﬁﬁgﬁ&t and salts of
(c). [0177] VWherein WO

c osen ]erom ,
Forgmdx!1 MBWMAUEW 036809 38 (a) is hal ogen,

hyd i , .-000H, -CONH2,.
LB -CHR: SO SR Al ity Bty PaPRigy o
mo@ﬂbhhﬁ @Eh@@‘&}ﬂf&i is sklssti&iad Wiilﬂ)d to 3GAbshaedty HMEpendently chosen from
f koxy, C2-Ceallcenyloxy, Cl-

(a), @hﬂk@)@( Cl C4al kyl ), am no(Cl-C6)al kyl, mono- and

.)am no, nono- and di -
[Q@Sa]; Eﬁﬁ %%\gj}m nod - Cdal kyl , C2-Csal | canoyl ,
@P il Hadope) Moxﬁ&y@ahhﬁ?byﬁﬂfobﬁib” COOI-[[DOJO)NH{ldSOzNHz -SH,

d@iCl CGaI k car boxam de,
lk 1haloal4exyani de, nono- and di-(C -

ar y %oét‘g%\aﬁ%ﬁ?’t ﬁ%ﬂi&g% Qi.ljﬁ"icﬁg‘}ﬁl‘f’x%n%?'&a}kenyloxx Ci-

C4amy((3/1k%4:lg}¢)j wmnﬁﬁd%)ﬁlkylgne%ﬂ\/dﬂ@] G.lxallwl)ﬂnﬁﬁe,rmono- and di-
n a n
Cr PRy S alh ol Bho T PSRy - Srelkargabonyl

-mo%gdCScyc oa df%n&)c%zbc’%a%mngﬁ o(g%‘?l" et elﬁa Ogﬁagb?i %FbJ G Qﬂa a-(Cr-

Cealkyl)sulfonamide, C1 Csalkylthio, aryl(Cy-Cjalkyl)thio, C;- C6a1ky1su1ﬁny1 and C;-
Csalkylsulfonyl, and
(c) is —GR, where G is chosen from -(CHj),-, Co-Caalkenyl, C,-Cyalkynyl, -
(CH;),O(CHz)n, and -(CH3)aN(CHz)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C3-Cgcycloalkyl, and phenyl.

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

Formula 16.



C obi cycl i cheterocycl oal kyl, indanyl,

“%g%%gﬂﬁg%gnapthyl aryl, and heteroaryl

Each
i's substituted wifh O to 5 substltﬂéﬂw§0 03/036809

i ndependent |y chosen from haf gen hydr oxy, am no,

Cl-

di - hanaIkyI

a - C2ha|oa|koxy, RO178] The i nveht i on

| cludes Qpnp@und Zar Formula 1 and Fornul a

1 whillch , haphthyl, pyriding2-yl,

p rA«df(ny N 4-yl, pyrim d| n-2-yl,

p r|n1d|nyll4 y pyrfﬁ1d|n 5-yl, thien-2- yI

thien-3-yl, 5% -4-yl, pyrroI-I-yI, pyrro| - 2-yl,

p ybgh-ﬁ:yl, furan 2-yl, furan-3-yl, pyrazoltl-yl,

p razoP 2-yvl pyrazol-4-yl nvrazoJ-S yl

i pdi azol -1-yl, india - 4- yl,

i |azoI 50yl , & hi ayol - 2yl , iazdl - 3-yl, t hi azol -

57 , 2, B-tri \\\ -thijadi azol - 4t yl

1,2q8’ ‘hy diraZol =%y , isoxazol}4-yl,

|$oxazol 5-yl, i i soxBzol - 4-yl,
i soxazol -5-y 1 b ofuran-2-y|, benzof uran- 3}yl ,

be an- 2- yI, benzopyran- 3-yl, benzopyran}4-yl,

bé%?gﬁg{oxazol 2-yl benzo[d]thiazol -2- yl r

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

benzo[c] [ 1, 2, 5] oxadi azol yl, 2, 3-

dii hydr obenzo[ b] [ 1, 4] di oxi n-2-yl,

p}razolo[l 5-a] pyri mdin-6-yl,

dif hydr obenzo[ b] [ 1, 4] di -yl,

p)razolo[l 5)a]p rim fn-54yl, thrren®,2, 3¢

c]pyraz% -4- [ &/3- yrazol - 5t yl .

[(17 a | s subdti ed wth Dto 5
JbSt tuents |hdepdndentliﬁmhosen from (a) hal ogen,
eroxy, cyand}t amifo, nitro, oxo, -000H, - CONH2,

-;,CEI;\IHQ,u ‘§H Cl- C2hal oal kyl, and Ci1-C2hal opl koxy,

and Céal kyl, C2-CBa kenyl, C2-Caal kynyl ,

C] -C6a|koxy, C2- Cﬁallcenyloxy

C4al koxy(Cl-C4al lcyl), amino g) al kyl , nopo- and

di| - (C1- Co6al | cyl ) am no, nono- di -

(C1- C4al kyl ) am noCl- 4 > bal kanoyl ,

C2- C8al kan®&¥l oxy, C} CBaI]coxycaernyI WO 2004/ 046095

P¢T/U§2003 0368109 \\ j and

dif -4C1- T8al KW'J canNsoxa %ﬂ

(¢3-C7cyc|oal cyh%garbox nmono- and di-(Cl-

Coal | cyl ) sul f e, Cl- osa| kyl t hi o,

al ylolaraGal kyl ) thio, Cl- C8al kyl sul finyl, anfi Ci-

Ceal I cy sulfonvl and (c) -GRa where G |s chbsen from

-(CH2) n . - C4al CH2) nQ( CH2) m

and - (CH2) n an n1a e |ndep=ndently

0, 1, %, 3 is ch rom

C%- cytioal f0C et c ﬁrocycloalkyl, C5-

Cli obi cychchet roc cIoaIk 11 i ndanyl ,

tetrahydronad%hyl 2aryl , and heteroaryl Each of which

Formula 6




(b) and (c) is substituted with O to 5 substituents
i ndependently chosen from hal ogen, hydroxy, amn
wglzoqﬁ%sﬂgﬂ Cl- C4al koxy, nono- and PCT/U$2003/036809
i - (Cl- Caal kyl ) ami no, Cl- C2#&l oal kyl ,
d - C2hal oal koxy, and phenyl. [0180] In sone
enpodi ments (a), (b), amd_(c) are defined as |fol | ows:

(a) |s haI n, $1ydr anBys alﬁuno nitro,| oxo,
Cl} ﬁe Rwp is

cil ORRNCICael Raxy (s Caal Kyl ),
an no(Cl C4) allkyl , Inono- Rnd di -
mono- and di - Rel- Ral kyl ) am nod -

v
-GQRa where Gis from-(CH)n-, -( QO CH2)m and
'(q"%x gH2)m and Ra is C3-Cscycloal kyl, § or
6- red heterocycloal kyl containing 1 or 2

fasen fromO, S, |and N, 5-
pntaining 1, 2, or (3
hosen fromO, S, dnd N,

het er oat ons i ndependey

or| 6- menber@d heg er o4

het er oat ons||i ndgpendsg
e

indg\ ; <~ Back of which (b) and (ic) is

subsfituted wijth Ojto 5 sRfastituents independently

chpsen from h& ogeRz hydroxy, am no, Cl-C4alikyl,

Cl- C4al koxy, nono- and di-(d -C2al kyl )am no, jand
%Hah%él kyl, Cl- C2hal oal koxy. [0181]

Al fernativelry, A 1n FQ mJIaRJ1 or Fornutra IA]iS

supstitute hy 0 te% stTtuents indeperdent!y

chpsen froﬁhal en, |hydrgxy, cyano, am no, nitro,

oxp, CX- C -NC2hal oal koxy, Cl-Cgqal kyl ,

C1l B6al koky, t§1 A IkoxG&;]{- C4al kyl ),

am no( G - C4) aRkyl ,R célmno- and di - (Cl- C4al kyl ) gam no, and
no- and di - (&:1- al kyl ) ani noC1- C4al kyl . [Q182] The

I nvBorinuda9i ncl udes conpounds and salts of Forjnula 1

3 §clic heterocyqgl oal kyl
each of [ [ ed wth O to 5 sulistituents
in epe&d (\ a), (b), and (c). | [0183]
Wh Agrn X7?2) 0g e N' ydr oxy, cyano, amrjo, nitro,

- 000H, %)\IHab , -SH, Cl1-C2hal oal kyl, and
Cl- C2hal oal ko 2004/ 046095 PCT/ US2003/ 036809 40
(b §bal kyl, C2-Ceal kenyl , - C2- C6al kynyl|,
Fc%rﬁfu%xv C2- Chal kenyl oxy, Cl-
C4ial koxy( Cl- C4al kyl ), no(Bls C6) al kyl , nong
di |- (ClL- CGaI(byI)egn no, - and di -
(d1- C4a| kyl Cl- | , C2- C6al kanoyl
C2- xycar bonyl, -nong- and
di |- g%a cyl)carboxamRﬁe,
(43- C7cyc| oaI Ryl ) d& boxam de, nono- and di - ( ¢l-

and

Formula 11

N R1s
T4}
X\Y/U\’?I/U\l? \N\Rﬂ

1+ R

A7

Formula 12




C6al kyl ) sul f onam de, C1-C6all cylthi o,
| (Co- C4al kyl ) thio, Cl-C6al kylsulfinyl, and C1-
We(?ﬁ (’ Ifonyl and (c) is 43GR,, where G is C#Jéwoos/osssw
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[0187] The variables A;, X, and Y in Formula 2 — 16 carry the definitions set forth in
Formula I, Formula IA, or Formula 1.

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

[0189] Rigis C;-Cgalkyl.

[0190] Ry; and R, each represent 0 to 3 substituents independently chosen from
halogen, hydroxy, cyano, C;-Cjalkyl, C;-Csalkoxy, mono- and di~(C,-Csalkyl)amino, C,-
C,haloalkyl, and C,-C;haloalkoxy.

[0191] R,;3 and R4 are independently chosen at each occurrence from hydrogen or
methyl.

[0192] R;s represents C4-Cgalkoxy or C4-Coalkyl.
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[0194] Ry represents O to 2 substituents independently chosen from halogen, methyl,
and methoxy.

[0195] In other embodiments the invention provides compounds and salts of
Formulae 2 to 16 in which X is NR (which carries the definition set forth for Formula 1) and
Y is ~CH;- or -CH,CH,-. In still other embodiments the invention provides compounds and
salts of Formulae 2 to 16 in which X is O and Y is —CH,- or -CH,CH;-; or in which X and Y

are absent.

The A; variable

[0196] The invention provides compounds and salts of Formulae 1 to 16 in which Ay
1s pyrazinyl, pyridyl, or quinaxolinyl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, C;-Csalkyl, C,-Cjalkoxy, mono-
and di-(C;-Csalkyl)amino, C,-C;haloalkyl, and C;-Cshaloalkoxy.

[0197] The invention provides compounds and pharmaceutically acceptable thereof of
Formula 17 to 29

Rig
Formula 17

|
N _A
Rzz/ ?QrJ\wJJ\T 2

Rzo Rz Ri Ro

Formula 18
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Formula 19
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Formula 24
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Formula 26
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Formula 27
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Formula 28

L
Rap \/\ Ri Ry
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Formula 29

[0198] The variables Aj, Ry, and R; in Formulae 17 — 29 carry the definition set forth
for compounds of Formula I and Formula IA. In certain embodiments the variables A;, R,

and R, carries the definitions set forth for compounds and salts of Formula 1. In certain
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Therid 1, 2a0ri3abl e [ 0196] The i nvention provides
co ,ounds and salts of Fornulae 1 to 16 in which A
[ H%Vrla%i‘?’f)ﬁl; pyridyl, or quinaxolinyl, each of which

@9@§ ¥ HE §8a ¥ bberd?- ?Ing i3 aﬁlﬁ%ta&é &%@éﬁdﬁgﬁ?ﬁy&ﬁ ggnncgrl nethyl, in

rom hal ogen, I oxy
othﬁ]&nﬁb@dirhgdts Xﬁio@@d@ndw 1sm(m; and

@gﬁg(ﬁgal ¢ Xﬂ%‘q%%gb#}gé%ciggfgggH(yP%% ‘%HB% GeGealkyl, Ci-Cyalkoxy,

g o TSR gl 0

For[9202] Rig reassedtsd ¢ Pubsti@enthlindependeht]l cR?s@:nFﬁ'Zﬁn Ralogd,
hydrF&ryEnél}lfa%o gmmo nitro, C;-Cqalkyl, C;-Csalkoxy, mono- and di-(C;-C,alkyl)amino, C;-
Chaloalkyl, Cy-Cphaloalkoxy, and phenyl.

[0203] Ry and R are independently selected from hydrogen and C;-Cjalkyl; or Ry
and Ry are joined to form a C3-Crcycloalkyl group.

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

[0205] Ra4represents O to 3 substituents independently chosen from halogen,
hydroxy, cyano, amino, nitro, -COOH, -CONH, -SO,NH,, -SH, C;-C;haloalkyl, C,-
Czhaloalkoxy, C;-Cealkyl, C,-Cealkenyl, C,-Cgalkynyl, C;-Cgalkoxy, C2-Csalkenyloxy, Ci-
Caalkoxy(C,-Csalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-
(Cy-Caalkyl)aminoC,;-Cjalkyl, C,-Cgalkanoyl, C,-Cgalkanoyloxy, C,;-Csalkoxycarbonyl, -
mono- and di-(C;-Csalkyl)carboxamide, (Cs-Cscycloalkyl)carboxamide, mono- and di-(C;-
Csalkyl)sulfonamide, C,-Cgalkylthio, aryl(Co-Csalkyl)thio, C;-Csalkylsulfinyl, and C;-
Csalkylsulfonyl. In certain embodiments R4 represents O to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-Csalkyl, C;-Cqalkoxy, mono- and di-(C;-
Caalkyl)amino, C,-C;haloalkyl, and C,-C;haloalkoxy.

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

invention includes compounds and salts of Formula 24 and Formula 25 in which Rys
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repfRegents a Mi-{ACsalbylf2R{in&RedbsBhuefPan dFPloLadichal substituents independently
chosen from halogen, hydroxy, cyano, amino, C-Csalkyl, C;-C,alkoxy, mono- and di-(C;-
Cealkyl)amino, C;-Cshaloalkyl, and C,-C;haloalkoxy.

[0207] Rag is phenyl or pyridyl, each of which is substituted with O to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C;-Csalkyl, C;-Calkoxy,
mono- and di-(C,-Csalkyl)amino, C,-Czhaloalkyl, and C;-C;haloalkoxy.

[0208] Ry is hydrogen, methyl or ethyl.

[0209] Ry is a 5-membered heteroaryl substituent containing 1 nitrogen atom and 0
or ] 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 Rs; are independently chosen from C;-Csalkyl and phenyl; each of
which is substituted with O to 3 substituents independently chosen from halogen, hydroxy,
cyano, amino, nitro, C;-Cyalkyl, C,-Csalkoxy, mono- and di-(C;-Cjalkyl)amino, C;-
C;haloalkyl, and C;-C;haloalkoxy.

[0211] Gis O, S, SO,, or NR2z¢; where Ryg is hydrogen or Ry is C;-Cgalkyl, phenyl,
pyridyl, or pyrimidinyl, each of which is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-C,alkyl, C;-C,alkoxy, mono- and di-(C;-
Csalkyl)amino, C;-Czhaloalkyl, and C;-C,haloalkoxy.

[0212] Q1s O, S, or NRy¢; where Ry is hydrogen or Ry is C;-Cealkyl, phenyl,
pyridyl, or pyrimidinyl, each of which is substituted with 0 to 3 substituents independently
chosen from halogen, hydroxy, cyano, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-
Csalkyl)amino, C;-Czhaloalkyl, 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 Az 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
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yl, 1s0xaz0l-4-yl, th10phen—2 yl thiophen-3-yl, pyrrol-2-yl, pyrrol-3-yi, and pyrazolyl; each
of which is substituted with 0 to 3 substituents independently chosen from halogen, hydroxy,
Ccyano, amino, nitro, C;-Csalkyl, C,-Cyalkenyl, C;-C,alkoxy, mono- and di-(Ci-
Caalkyl)amino, C;-Cohaloalkyl, Cy-C;haloalkoxy, and phenyl. In such compounds X may be
oxygen and Y may be —CHj-, or X and Y may be absent.

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

A; is 5-membered heteroaryl group selected from furan-2-yl, furan-3-yl, isoxazol-3-
yl, isoxazol-4-yl, thiophen-2-yl, thiophen-3-yl, pyrrol-2-yl, pyrrol-3-yl, and pyrazolyl; each
of which is substituted with 0 to 2 substituents independently chosen from halogen, C;-
Caalkyl, C,-Cqalkoxy, C;-Czhaloalkyl, 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 ﬁalogen, C,-Caalkyl, and C;-
Csalkoxy. In such compounds X may be oxygen and Y may be —CH;-, or X and Y may be

absent.

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

A; is pyndin-2-yl or pyridin-3-yl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C;-Cyalkyl, C;-Csatkoxy,
mono- and di-(C;-Cqalkyl)amino, C;-Cyhaloalkyl, C;-Cyhaloalkoxy, 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 ], 1A, II, and Formula 1 and the subformulae thereof when V, W, X, and Y are
absent, Z is carbonyl, and R, and R, are both hydrogen:

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

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

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

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

When A, is 2,4-dichlorophenyl; A, is not 4-phenyloxyphenyl;
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By oy P Be ol S R R iyt e
anti-HEV &tivitgvdlcompéyids o Formila d liodiektoxeir mhitiGaphedtion of the HCV
rep%éx%:e e :cagpgg a}alfli%pr}/l{ﬂ’a I%)lcl_lig%aalnl%)és% of about 10 micromolar or less,
or more preferably an ECso of about 1 micromolar or less; or an ECsp of about 500 nanomolar
or less in an HCV replicon assay.

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

[0220] The invention includes packaged pharmaceutical formulations. Such
packaged formulations include é 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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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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w JUbslprially Frterfere vy Be AC VI ofifBy ompeuRdof theprgsent
inveRgon. definitions of A2 set forth for Fornmulae I, 1A,
1, and which occur in Fornulae 2-16. The variable A2
doe$03231 Effsplireer conperrations afor drénere of #lshcomipouhdsef the invention

. structures has .a defin oup in plage.of. A2 For _ .

inclidie P e nly &nnabls ) tSemey oBied Agu Ve et eppamixed with

a stitabOPhdrin@BeuticditadridrNS difI¥RE 4RV ahi) 6 YEBSe RTRIMRLS in which the
and salts of Formula 17 - 29 in which A2 is any of

compeungis exiibit amsusagient gohabilitiemethogofor solubilizingfompohnds Bay be used.

Sugh hidtholit i HowlFo HREBELGH i e HF Sl HRRRS0 B B9 B6%0ItRd to, sing
codoGBntdSRRAHs AFREAPIsulSkidt (DHSO)ByREHR fhchftsg SRR Tween, or

.group selected fromf uran-z-isl ,. furan-3-yl,
dispalgtion ) aqgeous sodiugphigardonate.y Deriv#ivep RE thezopgpounds, such as salts of

thet ORI o hodmBYBf B combbundi iy se bt heod B fymylaripe gffective
phamiasé¢iiticalesongpositidapendent | y chosen from hal ogen,

hydr o cyano, amnog,. nitro, Cl-C4allcyl, ]
c¥- E@k@mﬁ migpg 1 2digiey of therrempanad(e) of{k‘grmula I, the resulting

. | ; . - . | .

AR 90 AR R bl LA L o Mt

mixtere-dep2rds upon X nantbel ofifegtdne iadisding the[if@addd mMbée of administration
jhvention ipclude conpounds, and salts of . Forpula_l,.

and (¢ Sl g e GOmpRRR PR FRSSR AL PP o Bafrctive

cordbRvationSuETd&H fér BRRforataly tRe Wm?tﬁﬂfs%‘? 1 dibease, disorder or condition
i soxazol - 3- yl, isoxazol-4-yl", thiophen-2-yl,

treated apshpay Be gimpiripplly detepmiped. pyrrol - 3-yl, and
substituted with,0

P b&ERPY The B RaeiiehLbithes oDt B5iteibig ShattinyBes ofgeneral Formula

ma{Balikk ¥ formCeliita¥ie lfsPXna] udel fdr2RahpR| 4thbleBNBoches, lozenges, aqueous or
..Cl- C2hal oal koxy, and phenyl and iIs substituted wth
Ollib%PQJSmiﬁﬁbﬁmSlh]@tmwngr sahdes; emulsions drard prsafycapadles, or syrups

L0 . I itiqnal heteroatpns
or e CEhoBORA LB enled o g TS e W rep GBI B 0 gy mehod
knosubtotthé bie fidr the masufasturd of stthrvhédutiOalicOmpositibad drid wuBh Sompositions
i ndependent |y chosen from hal ogen, Cl-C2al kyl, and Cl-

may-oQIRIS,ORE OF FOsE BEFNES R AR eRteping agents.djayenng agenys,paloring agents
A oS, O B QA i
preparatidys. @ral forhblations contain between 0.1 and 99% of a compound of the
invention and usually at least about 5% (weight %) of a compound of the present invention.
Some embodiments contain from about 25% to about 50% or from 5% to 75 % of a
compound of invention.
Liguids formulations

[0230] Compounds of the invention can be incorporated into oral liquid preparations
such as aqueous or oily suspensions, solutions, emulsions, syrups, or elixirs, for example.
Moreover, formulations containing these compounds can be presented as a dry product for

constitution with water or other suitable vehicle before use. Such liquid preparations can



which Al is pyridin-2-yl or pyridin-3-yl, each of
WV\:hI ch is substituted with O to 3 substituents
P98y s88nt Iy chosen from hal ogen, hydroxy, cy#rgUs2003/036809
am ?oCI nitro, Cl-C4al kyl, C3 cial koxy, nono- and
C4al kyl ) am no, O - C2hal oal kyl, Cl1-C2hal oal kox
contam:opmmppal A0ILEgEFUCk B9 PHSDPRMANSSHRIF (5862 @L SYHR WZthyl

confi, BT B B 1SRk Laobimetny) e
alurilh@hetdapile gémﬁﬁufbdﬁogﬁnateﬁadibw fatd), eﬂmﬂslfylhg agends (ecg.nletithin,

1 and the subfornul ae thereof

sorbiipg gwpsolga.tp,sor@g@ ng.qm—amumelﬁggn R’g“%ﬁ %andgglﬁge ed\gbl% oils (e.g.,
alm%}/dq;1 oxy pﬁdqccé%mﬁtso\/@ sﬁﬂl éQf g&bi/lene %?ycbﬁaﬂ@éthyl alcohol), and

5-tr'i met hoxyphenyl ,
pres%ah&esr(e:g 4netlr1:jrlmr ppomeh p#hydrdﬂybmzhlata asd3orbie #gidbhenyl |
is no phe

I .
4- m:ﬂa)@fﬁ Iéﬁgq:urg O)é%{ §OWB¥SIHO%¥%2W%E§8%§ solutw%se, enmlsmns
b S i S

accéf.vtzrbllds camble syitgble\foripsepanation-qf| is@crtyq;qmmgﬁmy are welh kpovap in the art.

Ora} gwngrl}./l[%gpﬁ 1@8% 9(1')ntﬁlﬂé>iﬁ§ﬁeg9ai{§ aﬁ%&lg‘ o) ol %%t(@%%@lts such as
sucrbs! Or SbcHaPinPhgi)thaskin ﬁﬁé' arﬁiﬁb%riﬁglﬁg%ﬁtsw th 0to 3

st tuents i ndependent chosen from hal o
n| t[ﬂ&Z]@w@ﬁép@yponmﬁxpf@mgfqgéwps /TS, qmgmt and suspensions

inclBE, %f.{fﬁﬁ ;ﬂy' éjyﬁl%g%ﬂ%%g lyeaty I@eﬁ&?en@%}ﬁgf xgﬁﬁ's?rlcydse Qorbitol and

watérd-S3mhyr DA egiRits Sraybe Hermyillatedkdth sileeteningeagants yﬂor example glycerol,
thienyl; A2 is not 4-(4-ch| %r ophenyl ox%/,) ;i)hen \he
propg{lenesglm@;gprbltq&gr pgcrqaﬁﬁ Such formulations may’also co¥1 din a demuloent.

3. 2-di-trifluormethyl-phenyl oxy)phenyl; Wien A is
S“”i“%’% nmet hyl - 2-chl oro-pyrrol -3-yl, A2 is not

4- ([Qﬂm]lF&WEpdnsm;A) Pyb&,aBsus;iendllﬂgﬁgﬁcptsenglude— methytbellplose, sodium

carbpxylmséﬂwl g%lgﬁéqe, X)éng%(S Sga na) O %E%IX ?ﬂﬁlé Iaklgmate typical wetting
ageﬁtg 212%%&#%@%}11 %%}églggcﬁb%e %@bﬂd tS'Px%HF n%f%dg%ﬁéﬂﬂﬂmleynethyl paraben
) X )
and:sbdliulkmbafnzn‘abﬂyl , trifl uororret hoxy, and Y
riflu nmet hyl t hi 021 e .
boufd? ﬁogﬁ‘l‘ﬁ?u 5‘?5?;3’:3)%? ooy %%tac 1Ye {ng ege @g\r}ec Frute with
excgﬁé:hts QﬁfahIe"fQ}/tl@‘iﬁém\ﬁ‘féc‘ﬁu@ fof eQuEeAY N eﬁﬁoxﬁo ISoivh 8xdipiests are

eir inhibit replication of the
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 suspensioné may also contain one or more preservatives, for

example ethyl, or n- propyl p-hydroxybenzoate.



replicon. Preferred conpounds of Forrmula | exhibit an
EC50 of about 10 micronolar or less, or nore

WEOr2004046905y an EC50 of about 1 micronol ar or | SE/ULH03/036809
an EC50 of about 500 nanonofér or less in an HCV
replicon assay. [0219] Preferred conpounds of Fornmul a
I W0235D @ik stsicnsiofs AR bEGSAh0LEE BY supeRBfE tHeaRtiveolpedients ina
properties include, but are not limted to oral | ]

vegstabig Qil.| faperample peasit 0ibyalive ©jl, sespmpa,oH OF GAFoRubLEIS 0F in 2 mineral oil

i,06h esil N vivo hal f-11v
sucl s3 SigHt AR ErC THe BBk Sudpnstyhd a0 B it ReRY b 45T exarmpte
beeswaxnHaad paraffin Gueetyl ajrahéla Getefepinpdgehiseach agthbsedset forth above, and
har naceut i cal congosi tion containing one, or nore .
fla GEFS %yalseaﬁd@g B prepidappiatabls erabpreparationse T hgpricompositions
. . > _ A, I
may BEPEUENEABT ORI B OTRE bk shibrie o6
Emulsiasst i on) . PHARVACEUTI CAL PREPARATI ONS [ 0221]

TN e T TN LT

in-WéteRerBRIONBC THE bARDhAL TR Yeld WEebld ' ive oi
. Acgordi ngly, the ?hven%ﬁjepr%edgs dg{ﬁg?r’ynace t[%%l{avle oil or peanut

oil,fog ermyinaxal osfor exampls liquidparafip otmixtores WOIRSO 43 QitkdlOEmulsifying

e TATRORATO e A EP EE PA80

nat@aBy-see@ting Gabdphati@sCRP eRhSle 8y beAY, lecRiiml PAPEk s or partial esters
adj uvant, diluent, or other ingredient. [0222]

dergentonn fttyscidgand hexitatombyndas, forgxaraplgdntbiias manettate, and

. ' . > [ i nhal at j
coriaitn ph RBLA Bl o LA LR iy YRRl P Bl
polgskviettiyddneabititan mdmeldatd. | y, as an opht hal mi ¢ sol uti on,

_or by other neans, in dosage unit fornulations
Disperisibe POWEETs convent i onal non-toxi ¢ phar maceutical |y

ok . e b
ori 27 oDRpEAIL FpderE BafeS syl E P Brralif ot an agueous

suspénsiondythe additios oHvatehprovideahnt activeringredienninaidmizture with a

. pharmaceutj cally acceptable carrier, one or nore i
distiegiiact BELg EPR. SPFidi 4eon Fdgme diPRQlE RfeseRsatives. Suitable
iSRRI D e Bt BPRE B SR PP R R0ty e already
mengioned ebexet | y hi gh purity and sufficiently lowtoxicity
szo renger them suitable for adm nistration to the

ablets a%4 CRRTMIE treated. The carrier can be inert or it

Can02PgSBasts BAcaIR cBriprs@borReRtddal Ehmﬁaeemw ongﬁaﬁble
.carrier enployed in conjunction wth the conpound is
adjuyighisiag iagrt didugnts; suchche calcpmmcarbenste, sodinm ¢aybarfatayataanital, lactose

f dm. ni stratj it f f.he conpound. . .
and c§lsB5e, B i 38 B S g el dif BieBrB AR g parch, alginic
aciddndCR6RaAABEIbSe; IURIcARE s@dhtas magnesium stearate, stearic acid and talc.

Glidants such as silicon dioxide can be used to improve flow characteristics of the powder

mixture. Coloring agents, such as the FD&C dyes, can be added for appearance. Sweeteners
and flavoring agents, such as aspartame, saccharin, menthol, peppermint, and fruit flavors,
are useful adjuvants for chewable tablets. Capsules (including time release and sustained
release formulations) typically comprise one or more solid diluents disclosed above. The
selection of carrier components often depends on secondary considerations like taste, cost,

and shelf stability.



sugars, such as lactose, glucose and sucrose;
starches, such as corn starch and potato starch;
WOAHP49RE and its derivatives, such as sodi um PCT/US2003/036809
car boxynet hyl cellul ose, etfyl cellul ose, and nethyl
cel lul ose; powdered tragacanth; malt; gelatin; talc;
sol [23PUBntlc ecrhpositsatshm®salsd waddated Wciohvamibnabgetods) Mypically
.Stearate; calcjumsulfate; yvegetahle oils, such as .
with pEfof g depegleptsnatings, siah thaidhe shhiccs cpmporads reippsed in the
ashOcht6BhA ©adt in fRlWGhiy 8 ‘ iEHERO jous ti
8 gl ycerine, sg} Efiat of“,]ﬁy ngﬁﬁid?s?ﬁe,e tgl%élre)%%gdtt%& éérnaet various times to
extghd/theldesiaddpaation. Suchidosage famt ityrisallysinclodgdut e nbY\EME] to, one or

mofh, G5 ilRe arastsh pEHAEG. aP Nyiraiicel e halAe: hydomgent s
mefHyide1IERAE pRthhB, ¥ihys edifuddse; Eﬁ‘d?%él’lf LB e SxSs add 8Rh4.NY

agents; tableting agents, " stabilizers; antioxidants;
pr e K240 hFprraxlations-foreral fseqnaywlsebs presentehaschasdigelatin capsules

ng a fer.solutions. 2 | articul ar., .
whRih BUaYBredtl SRy Bert olfr Blyenll BEEppY, Biciumm
carbelitite) icalciuah phosphhtelod tkeols) 98 ESsofSgaditil@psuleSvhirefSthe abtive
, its derivatives, malt, gelatin, talc, calcium
ingeediqn samixgd yuittawater of 5011 Bpdiunn forcexgmple pesait @il diquid paraffin or
oli@e'cq} nic acid, phosphate buffer solutions,
enul’si fiers, isotonic saline, and pyrogen-free water.

Injésatlleand Rarauerabfosmidationpar ent eral adm ni stration
et hHaT) Bhaeceicalieoraasitope Ay ie/io S0iosh of a sterle mectable
s AR hensiae, THEhipcbBbh S s bR e bing o the
knontm arhusiog ttwise suitabl @dispasihg or wetting agentnandsushending agentsythat have
e TR b GR epFeSBobR s el
sol R WSenSon i 8 nbAY&AE b%ntail? GédePtaBl BNRATBCRWent i dkample as
acceptabl e salts, esteys or other derivatives thereof
a sgduigominyledtbutanpdioh Auong Hlecqicptptabiavehicles and sdventethat may be
XCi pi ent dj uvant.,..or vehigcle. l.n instances j.n .\
emiipyedhesf iater, RISt utior AT Polons sevfin SHoRde folpfiph Jp addition,
sterife} fedsoifsQire S6HveRtibhatlytehpleEa AY AQ6IveRYord@spenathg medi&h. For this
met hods are_known to those of skill in this art, and
purpofg|agy blang fixedrail may be pmployed ingluding Hymthetio sainge ar diglycerides. In
h b | sulf oxi Q. usin urfactan
sddf{51 e RO o Brelg Rl e RS RO e,

bi C[@Qb@]nabmﬁo@isi of Fotela IodaytHeeadedinig eriteially &S a sterile
salts of the compounds or. prodrugs of the conpounds
mediyy. dasentieral almigistration mendas subguianequstinjgetions, intravenous,

R GEHE UL, b R e B 38 n i
vehictesarid congentrationursed, eay ettier de sudpehdeahor dissopeddn ¢hie, vehicle.

enul sion or, the |ike. The formof the resulting .
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



m xture depends upon a nunber of factors, including

the i ntended node of admi nistration and the
WE02004504602Sy of t he conmpound i n the chosen car riRET/H$2003/036809
vehicle. The effective concéatration sufficient for

amel i orating the synptons_of the disease, disorder or
but ligmadiatrtherectal terapesatuzmandisi)l thereforp meltdn the regneiorrelease the drug.

0229]. The pharnmaceut. cal 0si tions contai ni ng
Suc}{:%‘ﬁég%llﬁgge 19 coﬁé’ﬁgga@dlfé’?}ﬁeuﬂ?}g gs‘%% Spe in a form

Topisl forhhigribr oral use, for exanple, as tablets,
aqueous or _oily suspension

troches, | ozenges s, .
di §9246% psmoyagmﬁ@e EventiouRE be fcgmulfg?&%,loqwﬁw@%cal
3 L Xi Lhi .
ot OR3GO T pBERRRARS e i
eye, iethedoirm &N Qelk, dréarid) and Idtioho ind foe applivatias taithe egé or for intracisternal
. phar,maceuti cal conpositions, and_such conpositions _ nay

or indgpRind IPBREALGR. Fopiabepmpasitions ehths PresrRINXFAtAR Mgeh i any form
nt 51 XA 00 BREAS p B YA RINY, Bl
moisirizeps spriagdy Iskin patehesyantithenkke. Or al f ormul ati ons contain

ORI
5-7, ?\fntﬁ rh%gﬁfp?ﬁ?éq alkd)V QN thfimds T Be SRR IE Eﬁaéfs GRAEY Formulated for

rom about 25%to about 50% or from5%to % of a
transdormal wdohinibtrationeastd wansdérimglipateh.f or mul ati ons [ 0230]

Co of ., the invention. can, be .incorporated into . .
o7 TP 3p et S sty e B ng oA TRRRB LB 5y b dtnixed with a
variéty SPERE bomBteria R wiéll Bitwn iRHe &k, 306h as YSXample, wiitdrXaltshols, aloe

for exanple. Mreover, fornulations containing these
veragshpiunein, ebgetire, yitawinb aad Foils, minergoslnrapylese slycol, PPG-2

myn%bglpg}rogo%ta{e?%ﬂ- ter or other suitable vehicle

use. I'qui d preparations can WO
20060407 6B ki AIS 200 R0 BEOin t&pi cal @atrbersinehuie cfok examaple,

addi tives, such as suspendi ng  agents (e.qg., sorbit?I
emoHignispsolysnts jiumegtanis, thrkeners pagd pavgders; avamplss qfisach of these types of

. i . . .
mate%é#?%&e&%gﬁfé%?%ﬁﬁy&?ggr a% e nggﬂ%nd ﬁﬁ?&gﬁlgt 4% follows:
ed{(248] Eaiailientsnutls ad steangl sdaphol, glyceryd monoeicinvldate, glyceryl
sorbi tan nonsol egte, or aci a), .non-aqyeous vehicl es,
mongHEERe BIRP R L 4cok BrBRe T ardial %fer.ﬂg o, cefil alkohiob F%O;Prop?l
_ iy ! L . ’
isosiEfif) HRAR. o ACRSTA pliitte? ooliy RS, ol¥IAMONEN Ssopropy! lauate

hexylddunatt, dzeyiolegy) ogtadegar- 2o} bisztyheleokoldoatyialmitate; d) .
ENEONNCE e EC R R TR,
prop%LﬁE‘diﬁt%?but?i dt&drhfe, ?cyy&ﬁﬂléﬁceglycﬁ}’&iéﬁﬁdgré@yédlﬁaﬁélhﬁ‘ sesame oil,

e phatnaceutically” acceptable carriers suitable for
cocoputqil reachizoil castaceil, aoetplatsdilanplin adeaboles petradaampmineralipdl, butyl

B, e R P TR A LLGRRT Rl o ot
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



sucrose or saccharin, taste-nmasking agents, and
col oring agents. [0232] Typi cal conponents of carriers
WOA004Y %ﬁs, elixirs, enulsiogns and suspensi onsPCT/US2003/036809
i ncl ude et hanol , glycerol BTOperne gl ycol
pol yet hyl ene gl ycol, quuid sucr ose, sorbltol and
amwivhitim sihyetitess tréaiklyleiryDanimoniny sheecfites,nableaii€llywhédified magnesium

smeeten ents, for _exanple glycerol propglene . -
alugyioe) silicats, BFaAgicaly aadiesLmonE e HIonis Rlahelydspied algpinium silicate,
furnd Sl GO BABb T an p)ﬂ n§od1 Uérﬁsgﬁirl]&ﬂﬁc[ %%l?bgl dnQ'etlene glycol

suspen3|on suspen ts’in
tnonmﬁﬁyMcellulose sod|un1 carboxynethyl cel I ul ose,

AV 591 nt.h and sodi | |
ot LPRaT T SR BF B o Pialth SroopLany atlBusiad in the
foram npwéxﬁaheweeﬁ@vsv@sd ¥&sh as@ﬁiaudﬁnm%temﬁi veBRIADRIke @imellar

sodi um benzoat €. [0234] Aqueous suspensi ons contain
vesidles, and mul;llmpléaruvaswlp): Llpoa@newanrb@ foimnéd fremci yerkety of

'ph°§§18‘§ﬁ’géfgf ilBiepRRlL e u'ﬁ%i"??;"fa gFRlnayp en%lﬁg:ﬂ:

sodiun1carboxynethy|ce||ulose, nmet hyl cel | ul ose,

hydr opr opyl net hyl cel | ul ose, sodi um al gi nat e,

pol yvi nyl pyrrol i done, gumtragacanth and gum acaci a;
di spersing or wetting agents; may be a
natural |l y-occurring phosphatide, for exanple,

| ecithin, or condensation products of an al kyl ene
oxide with fatty acids, for exanple polyoxyethyl ene
stearate, or condensation products of ethyl ene oxide
with long chain aliphatic al cohols, for exanple

hept adecaet hyl eneoxycet anol, or condensation products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as pol yoxyethyl ene
sorbitol substitute, or condensation products of

et hyl ene oxide with partial esters derived fromfatty
aci ds and hexitol anhydrides, for exanple polyethylene
sorbitan substitute. The aqueous suspensions nmay al so
contain one or nore preservatives, for exanple ethyl,
or n- propyl p-hydroxybenzoate. WO 2004/ 046095

PCT/ US2003/ 036809 54 [0235] GO ly suspensions may be
formul ated by suspending the active ingredients in a
vegetable oil, for exanple peanut oil, olive oil
sesanme oil or coconut oil, 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
or cetyl alcohol. Sweetening agents such as those set
forth above, and flavoring agents may be added to
provi 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] Pharnmaceutical conpositions of the invention

may al so be in the formof oil- in-water enul sions.
Wﬂ%’”ﬂ?‘ﬁ@”phase may be a vegetable oil, for exaRfl/B52003/036809
olive oil or peanut oil, ofa mineral oil, for

exanple liquid paraffin or m xtures of these. Suitable

Otlernyfbrndlytiony agents may be naturally-occurring guns,
for exan‘g)l € gum acaci a or gum t ragacant h,

nat (2201 {hse Comppsiontiss il 491 aauung systemsia dplivery 6§ the subject

corfiiads ARRITBInGAE 1ERGS bl flsaP Aot londR. $hidh oSBRdRlfls opically
compxﬁ%ei dnaror _mnlne) bésdleble zﬁﬂidrh smmFssath ménr@?,tybﬂﬁitdb fanid Aemnitol, and
. Sai artial, esters with ethyl ene oxide, for _exanple
vingep pulli i aeprianmiceoialine AR atEboRMSYeH SFilese, and
hyd?6¥ ‘ﬂﬁﬁ]?yl[x%ﬁﬁ]:elﬂlés@.e iGHdah&, RBMEEES sRBd M8l nts anB'oxidants and
suitable for preparation of an aqueous suspensigon by
flavarmgagents disaloséd shmive mayrasd weintludedact i ve i ngredient in
adm with.a I spersing or wetting ageni.
e Bt e S SRS Yyt 40308 s e o ot
solfiidr, idpensiéh SPENHSIsAE R4t ciebé hdilinIRBd 8s ABF) SSedRe 3¢ il 'he form of
agents are exenplified by those alread rent i oned
an gghpspd Using Blcepvensinnal quppalians(cjgn atidilorpdisluoremethaecert | y
tric ﬁo??m‘étﬂgﬁéﬁ.m' onal pharmaceutically conpatible
adj uvants as T’hert diluents, such as cal cium

Addigerdizeiponaéi um carbonate, mannitol, |actose and
cel | ul ose; binders such as starch, gelatin and )
such0352] The eqmpasifions of therrpseatiny entionimay,plse aptéonalyicgmprise an

; r : ' sjum
e T NI T T N —
funstidr inatiffelientvalgs to @nhdiee ustbalicrebialngffeoré@ficbMounds of the present

. characteristics of the powder mxture. Colorin
e oG i heer e i oo enbancers nd
absSipEBAARGERersSVEet eners and flavoring agents, such as

aspartame, saccharin, nmenthol, peppermnt, and fruit
f | al¥363] PhaamecemiedlidongafitioantSthe iventiewmlay alsoabheisadditional

RS TG B Bt S BT B s
waysQb iefihAick WRMUnnflrd6lPsLHAPOYR effdif ofsaeéo%g}ohg@ oPthe present

. carrier conponents of;en depends on secondar
invendieni dhgsaopbiemal bthice activstagents,oxlien presedt, sietypicatlpbmpidygd in the

004/ 046095 PCT/ US2003/0368Q9 55 ], Such .
comfBRat ol GRe RRJOL ALK 1e0Rte OB, o UDNEA B AP 15%. Some
embORiAORS cortyiRi fFoth k¥out 0L 199 tPhboat 109 WEBBI¢HRRE composition. Other

coatings, such that the subject conpound is rel eased

emboqimes cepain fein elast 0dp tq sbost 5SYabyt wWeight of the compésition
desired topical application, or at various tines to
extend the desired action. Such dosage forns typically
include, but are not |limted to, one or




nore of cellul ose acetate phthal ate, polyvinyl acetate
“pht hal at e, hydroxypropyl nethylcellul ose phthal ate,
Q14046895 yl 0se, Eudragit coatings, waxes and BEHEDSHE3/036809
[0240] Fornul ations for oraf’use may al so be presented
as hard gelatin capsules wherein the active
PaclagedBownilaiiensm xed with an inert solid diluent, for

exanpl al cium carhbonate, cal ci um phosphate or

k aom%ﬁi] $he myentign ingiudss pac @&ﬁﬁisnha@gaw%swé.fmlﬁéﬂ%t Syeh
pack R BOLR ot FLKE o thirhal Bl Hmpdkit cofRihi

compyjuads absaits affoPanledira abntﬁmenmddahstnmﬁoh@ﬁ#h]smg the composition to

Pharma fica 05|t|ons . be. in the form of
s AR ARTLBAL P LELL B PO A R G Lo e B it A aRIGroet i ndsetion) or
preVétt 3 A FRBEINN if¥BMioREn A M AL €d according to the

known art uUsing those suitable dispersing or wetting

ageli285hhvalkef eﬁ@ﬁg@naglmﬂommhads ofzthe invieption eaprhe asingistered

3101?%) grqsl Iggﬁlaﬁjei%{elé CeCUIIIf ﬁ]lopsﬂlag%l:l@%gr aChg? 4 ongl 31'ngS or GXCIPICIltS

as ?@mﬁﬁwﬁrw@mﬁ;ﬁdry accept abl e diluent or solvent,
or exanple as a solution in 1, 3-butanediol. AnDng

MEﬂH@D%@E@BEPaW@Tvehl cles and sol vents t hat may be
enp R0 ut i..on Qt oni
sodtd%gﬁﬁ %{r%ﬁvgﬁts SO u | 8%”3 odsdtl ?a‘ugﬁ Wa 0% s pf’%?gld‘ﬂy HCV
infetibss, dyadamnyvterihg anaffeotive mplouyiedf @k ot nscﬁb ‘(:Bﬁhboﬁﬁds of Formula I to
,sussp endi n medi um_ For, this ur pose any bl and fixed
patign| sulseying drogip VEgligtacHen. uﬁPﬁSf%%‘S'rYﬂ HeQyn¢ ofp fempeynd of Formula I

as,
B4l SOy G BBy bk O U o
effdce 2iho@uniawodpouhd Emenilﬂa I magppelan aﬁdmnmlﬁ’ﬁaeﬁido significantly

L.n a st I.um Parenterql

t || . .
red 1 RGOSR s R Pt B LA HERRIS T hpaiant fissues or bodily fuids
| Nt 0292 RI&thods bP&Eﬁﬁi&ﬁﬁHkﬁHe adhﬂhﬁﬁ&ﬁ%ﬁi ath‘Juﬁ%'f'aQBmBBund of

i nfusi on techni ques. The drug,
Forpuifd I:$1éﬁqnnit to aedben or stlicvn theg amdumfatgue hcburk tnane abdominal pain,

d d d | ehi cl
loss g AP et e b HGY BRIEL, anest het cs,
Pr e@esYPThy Riverdith st pedfatiiGo AGERYR of Ratidpevicd] mmﬁﬁ other than

in the vehicle. In conpositions for parenteral

HCY¥dnfestions; inclusting Herpea sinipdex (HYVpinfestions: Hepatitis B anfections,

respih e b O R CROREGGY R G RE R Bbbicastes

muinBs, [esd v én, BiflueBHPARAGH %f&ﬁoﬁ@ landl ®§doha virus infections.
administration of the dr ug. These conposi ti ons can be

pr dPas BdCemppoyndsof Formela d arethonghi te amelieratsi the HEHV disease process

by ‘%ltfﬁn%é?%& o i e Bt bt esBlin? Gile e gopppuncs

providediheteint maybe vieadiadl, inghatahéyt avheallyridll hd dctivvb @ires, 9k @ddition to

melt in the rectumto rel ease the drug.
mdependently inhibiting viral replication. The provided compounds may also function

flé 81[ more

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



Such materials are cocoa butter and pol yet hyl ene
| ycol s. Topical fornmulations [0244] Conpounds of the
iOAP8HP468%% may be fornul ated for |ocal or topi cRET/US2003/036809

application, such as for toPfcal application to the

] e C N the y .he
comtfinfs G ForER e BREPM ARG BRebTh deffos B, cnflpdif but not
limiteabtcf m-iﬂyeefeocﬂn_l,_ﬁ’eg-iﬁtletﬁmia&iih@?bﬁkiba@?ﬂ%,?iahﬁ@lﬁhﬁﬁ{erom Albuferon,
: i catiqp.. Topical conposjtiaqns_o e _presen
lntef?fi%b‘?&t?ﬁﬁolﬂaw, brgteifﬁoa@nmm AMANIARENES 5 ZARAKIMe,

SO0k PRRthos S?Hﬁaun@hmk%sﬁbé&ioﬁ%éo‘%ﬂﬁlnd%&ﬂﬁ%ﬁit%ﬁng an
cl eanser's, moisturizers, sprays, SKin patches, “an e
effectivk emofui2fspmBouid siFartiudektogetietoeith an effe@ivednfan®o0d¥ or more

. = 10% | i | ut | H.ahoyt .5-7, with _ .
antivigaesn ites S aiclets sl naR s RydHelsHonGdaabiss,
Acydlsvit, BBy A6AE V RLCYTEREIahABbvRT Pehdislola! FRR:ERVE, BVDU,

transdermal patch. [0246] Topi cal’ conpositions

Broa@i@;ﬁ]@iqq iFR4 U, Ef‘e)—I?lEmﬁe (S)a_h’lﬁb'mﬁ‘i N,emrapmeaﬁ_aiax'ndﬁnej 4rld mucleoside-
el BB AR Dt BB, aac
(Zaloiabias), 64T (S@bydife), BBC (LhkdhidheMod PatfenPintoted Wit adlirus or at risk

oil., propylene glycol, PPG2 nyristyl propionate, and
for virgldnfectien.” [ 0247] Other materials suitable for use in

t Ofah £l i j A e le. emllients,. . .
s P2 el BF Sedfne ol aiseBle SE IR o B Bact Eichnipistering an
effective aracimt ebmipbestof Biyamlol togeméewita ke effedtiveintotnt 8% or more

. used siirbgegﬂly or as mxtures of one or nore materials,
antiviplagents that ps,g\aon-peciensidesnglogpe Artéviral gempewnds inslyding but not

limitéd t ORLGhAOTSA | i
OSRNG0y LS g oy i
such e$ Saquiretviri Ritbutig Indinsdr, pndNylfinavs os b @afidit énfecte® &itha virus or at
. cid,.iso-butyl palmtate, isocetyl stearate, ol eyl
nSkigT%c‘}Pf?Cti‘%propyl laurate, hexyl laurate, decyl

ol (6265, MetbassC@ditiatt also iRQGEL ﬂuﬁgﬁé’%@% {e@ﬁ&éﬂ n in vivo, in a

. palmtate, dinethylpolysiloxane, sebacate
patientgntepted myith H¢/V, by administennga afjitieptdanicenttationiof a-compound of

L st butyl .stearate, polyethyl Lycal ,.
FormBa I i EC Fipuip eghiteen i viea HBy K tielyopbanitagpp” of a
compdiAc Adrbin@itdred EPthk ?ﬁtiéﬂt s mé&ﬁltt}yé @nBéntt A8 o heAd onYiHRhé available

] petrol eum mineral oil, buty myristate, isostearic
in thepatignt'sastem; t combrithe infogiionpPuch acoheeatration by by kscertained

e 15 by LRFI Bpon 5E0r a7 o PaRAL 3

theorétialpyedatoulatitigieddvallatitiker , carbon di oxi de, and
ni trous oxide; solvents, such as ethyl al cohol,

maP#RAl Lpsageievels plithe ardes-of fiopnehsut 0damg ¢o abgut 140 mg per kilogram
{ di et hyl. | .
of el U oY ) oSN B ol 58508 K litons o
0.5 mgitorebduy I7 gopdr phtierit ger dali)TBiduthourdt ©f B@iiedfigredient that may be
tetrahydrofuran; hupectants, such as glycerin, )
combiis Btighe casier maepialsip pErduge Asisle Qc&ag@zoynwél, vaspfiensnding
upon gﬁg%@ﬁ%{%ﬁr@%%’ g?x@%l%ﬁagof AinfEa b, %osggguﬁ?%rs%vill

as ¢
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.



fullers earth, kaolin, starch, guns, colloidal silicon

i oxi de. sodi um pol yacryl ate, tetra al kyl WO

BR18%B%o5 PCT/ US2003/ 036809 57 anmoni um smeRGT/PE003/036809
trial kyl aryl ammoni um smecf t es, chem cally nodified
na&nesiun1 alumniumsilicate, organically nodified
no

02691 ilt Widhbe endersigod, hpweuercthatiha spesifinsieseilevshies any particular
pas T3 b SRR A RLIATE R e oo compouna

empl®yedstheapes bedy We2etd)] gehbrl hedihossd dieq) ftinid6f ddmigiRtratdsh, route of
y also be topically admnistered in the form of

admnﬁiaﬁaé readlapieofiexcrslien<iig cembinatien andihe sensritupdthe particular

: L.GLes: s uni lanel | ar  vesicles, and
dweﬁui%lBéﬁ%ﬁétgfge%3|cles. Li posones can be forned from a
vari ety of phospholipids, such as chol esterol,

st earyl am ne or phosphati dyl chol i nes. WO 2004/ 046095
SYWQﬁﬁ@é@é@ﬁ?@@%@%g 58 Other fornulations [0250] O her

co e E . . Cyar o

the su jecg conpggﬁg§ﬁ$ﬁ%%ﬁg£bgﬁ%linggg?fmgggﬁgﬁqgﬁyhmlm
givenas htlowds dixemplasrisandSl cFhase hpvsg skitlis thet will tegognize that the

conprise one .or._nore of luble filler bst ances such
startig Batepls e 0 end el stens empfoyed I rade copgppind
enc@ﬁ?ggﬁqjyathe PresERGhyeéitidhl | ne cel | ul ose, carboxynet hyl

cel l ul ose, and hydroxypropyl methyl cell ul ose.

Gidants, lubricants, sweeteners, colorants,

Foxl dants and flavoring agents disclosed above may
EDQ§¥§%2§e i ncl uded. [0251] Conpositions for inhalation
Scukmpscal |y can be provided in the formof a solution,

suspensi on or enul sion that can be adnministered as a
dry powder or in the formof an aerosol using a
conventional propellant (e.g., dichlorodifluoronethane
or trichlorofluoronmethane). Additional conponents

[ 0252] The conpositions of the present invention may
al so optionally conprise an activity enhancer. The
activity enhancer can be chosen froma w de variety of
nol ecul es that function in different ways to enhance
antim crobial effects of conpounds of the present

i nvention. Particular classes of activity enhancers

i ncl ude skin penetration enhancers and absorption
enhancers. [0253] Pharmaceutical conpositions of the
invention may al so contain additional active agents
can be chosen froma w de variety of nol ecul es, which
can function in different




ways to enhance the antim crobial or therapeutic

effects of a conpound of the present invention. These
WEht00HMEP9%t her active agents, when present, arBCT/US2003/036809
typically enployed in the &dnpositions of the

invention at a level ranging fromabout 0.01%to about

15% Sosehemeliodi nents contain fromabout 0.1 %to

about 10% by wei ght of the conposition. O her

enbodi nents contain fromabout 0.5%to ab%ut 5% by

wei ght t he conposition. WO 2004/ 046095

P IUS&%:/ 036809 59 Packaged Fornyl ati gins [ 0254]
AIH ~ i-on includes packaged p:ha/rma Ut i TRHR,

¥ornul ati ons. Such packaged fornul ations include a

phar mgceut i cal conposition containing one or 5rore
conpoynds or salts of Fornmula | in a contjiner and

i nstrycM-B8@8 for using the conposition tol treat an

animalj (typically a human patient) sufferjing froma

m crodrggni sminfection) or prevent a m(croorgagdssm
inf)gctio in an animal. [0255] In all of [the foregoing

AL #E 0 of the invention can be adnjnist®red V< _.A
3l one or as mixtures, and the compositions may fu$ENeér W
2inclu e additional drugs or excipients appropri ate

for the indi cqt\i on. METHODS OF TREATMENT [ 0256] The

i nvent|i onzH'NafI uxde’szrreg hods of treating vijral

i nfectg ons, particularly HCV infections,| by

adm ni'stering an effective anmount of one Yor nore

conpounds of Fornula Ito patient suffering froma

viral infection. An effective amount of a conpound of
Formul@ | gmy be an anount sufficient mj(:ed ce the

synpto off viral infection. Alternativelly an V. A
AL we mv\g{{/é2 conpound ofAffor vl a N NIe aw”
'anmount sufficRgnt to significantly reduce Rihe &hount

f virus or viral antibodies detectable in a patient's

i ssues or bodily fluids. [0257] Methods of treatnent

i ncl ude m ni stering an anount of a conpgund of
Formula | stficient to reduce or reli t he
jaundi ce, fati®ue, dark urine, abdogihal pain, |oss

of appetite, and nausea associated wth HCV infection.

[0258] The inventionQal sogpertains to nethods of

treating viral igpf_ec i ons}f ot r{fr than HCV infections,
Sy YAl

i ncl udi ng Herpee' #Eetions, Hepatitis B
infections, retroviralRsyi nf@&tions including H V-AIDS,

Cytonegal ovirus (CW) infections, neasles, nunps,
Lassa f everGenerdl Ferewizd, wheseinl ZB ¢arfoaglt | ons, and Pi cor na

! hollBk b cpearrel Mt 6F pispaRRA oG FOBRSIdp Pb e sEescBynvention s shown
in d.h%gl#iqt elﬁlfg %ﬂgﬁ 1&1581%%35% gﬂrﬁrbpg{ljlﬁg??g Eyrielic AxbAP1e8’ Ad'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



provi ded herein may be virucidal, in that they
actually kill the active virus, in addition to
WOREHMERASHt 1y inhibiting viral replication. THECT/US2003/036809

provi ded conpounds may al so®function through
mechani sns that involve a conbination of virucidal

provide ithé tyylthivhréanf Hurihen altdylatiogpivhentiéshmrable] fidG e carried out on 7 to

t hods of_ treat t encgnpassed by the invention

Proyife corpowsof Bete %ﬁﬁmﬂéla patient infected with a

virus or at risk for viral infection an effective

amol9a69bThe argssign do form e AciFechioride is fpsnerally cagiedvaut in a solvent.
Sui%ﬂ?%s%g\%gg@ol‘?lttﬁfs' dask ﬂ{e G2IP8 'Hi\?gsfog\%gfsrﬂﬂitadol ncitgl %g%é}:e&nder the reaction
gent's, such anct her

nmore other a
conditiony.i Thése g@eferablyp addludeuethedsy sach andiethyil rettier agetstrahydrofuranyl, or
effective against HCV infection. The inventjon

tertiape | oyl adigthylst eFTig Brlesenohydrosathens o Siely 4 6t5o5 dichloromethane,
: 3 ORT0 r e

e A0 0 TOOHO8e 8 P Mo,

1,2 wddthlorbéthmne dr t tnicBerpetinfieref drydmcafegs i sutk rdsebenzend, pkidene, toluene,

2GR B Bk 5 RSP, S BHETASE  socone. il

posSMNEARING, mPrrued DAl sdifafl] Met hods of treat ment

and di sease prevention also include adm nistering an

o B0V RN AL R, Yol Q6 SoRELEm tiocyanae i
typrgiyntarietatit insa svlvent irewhict ehaimatgagicethiocparatedis myodendtely soluble. In
o B b PP S NG Y, ARG e e e
varPHohh one_%e‘i’@c\‘liﬁ)feci %d: #ﬁg‘ent,':\biﬁpﬁo oSt I@gléﬁ %i'ﬁg%ppreferred.

Vi rapine, virdi ne, and nucl’e

rev Wl i.nhibj a o .

(21 830 DR 8l thiBE oty ol X EmBid58h. O Bor b it thiocyanate
hasd#ifreasidayeldbitiey ,in 3diCaHyideofurandame harefore peyi elidw the use of smaller

infected with a virus Qr. at ris for viral infection.
gt aqeO Wb BRMBPREPfSe aaw i Sizardiug), @hd papgp can all be used
o5 ok Ring e B PP s oA o R AT the art

amount one or nore antiviral agents that is a

non- nucl eosi de anal ogue antiviral conpound, i ncluding

EBxAMPLETQt PREPARA TIO8 OFQ-{AR@NN PRI HAEENERTARBARYL)ETHIBEREIDDHBENZOIC
Tam flu, Pleconaril, and protease inhibitors such as

ACIB&&Whﬁ%TﬁR,(CRPWQH%D, I ndi navir, and Nelfinavir to a
patient infected wwth a virus or at risk for viralcoosu

infectiof. [0263] Methods of treatne also

KohiRit LAg HCV. ' i on i Q viyo, iln al{ pat

Ed vt h ‘P—é‘,@ﬁ Icgpy&tétame'

g ration gf @Epoun mul & 1t d" i nhi bi t

replicon replligation inyitrg. By "sufficient

concentration"®f “a conpound adninistered to the

g\"’/‘ta[]!ogza %—Naﬁﬁﬁf&&l {6ridL0%8hE A hitoPls 4d¥8d ¢ IRBHARD of ammonium

thiocyanate (200 mg, about 3 mmol) in acetone (5 ml) and stirred at room temperature for 1

. a ffiNI e

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, ] = 7.5 Hz, 3H, CH3CH2CH2CH20), 1.49 (m, J = 7.5 Hz, 2H,



in the patient's systemto conbat the infection. Such

a concentration by be ascertained experinentally, for
‘é’?&%ﬂ/(ww assayi ng bl ood concentration of the PCT/US2003/036809
compound, or theoretically,%y cal cul ating

bi oavail ability. [0264] Dosage |evels of the order of

CHBCHR@PUHAD)L 1My (b Jabpsti 146 @13@@{2&%@1@2@}?4.%; (] =7.5 Hz, 21,

body wei ght per day are useful in the treatneft
CHGHC T 5o AL NapB iR ALR2 (0, 4L, Merhendl GWR9 @, 2FL T = 8.4

e L_N VY - o NG @ ct,
B P O h AP R sl B B TR 2B (o 1, e, 12
(s, &VEH B St eal@rlagdrcsd6al 45 foval yd asaes Jooviyy.| | vary

dependi ng wupon the host treated and the particul ar

node of adm nistration. Dosage unit forns wll

generally contain between fromabout 1 ng to about 500

25 RRERARATEON Q- SHMETHY Lf 505 BIENOISHACETYY -0 HIGIREAWE BENZOIC
r epending on the conpound used and the
A@%ﬂ%&#ﬁéﬁgﬁgycﬁgat ed. However, for treatnent of
nost i nfectious disorders, a dosage re&inmen of 4

times daily or less is preferred gaq aldosage regi nen

of 1 or 2 times dailyisOparSic p@%. VO
2004/ 046095 PCTLAS20@3/ 0 i 66] It will be

that the Bpec®™f1c dose | evel for

under st ood, ho i
|

any particul ar ient will® d pend upon a variety of
factors including the activity of the specific

conyorry t-&mk;{g{sg mi BE1 .@fg\? godlgﬁgﬁﬁ TN ad@&f‘t%raago(lﬁtion of phenoxy-

heal'th, "sex, d tinme o m ni'stration, route

N-methyhdostanaide o3 mgd 0-5tremol) exdiHR i(0h, mll).ugAfier 5 minutes, butyl-4-

. i nation anpd e severity .of .the particular ]

iR OB Roh Bl 118 T Dr oD eSS Respo Bl resultant mixture

is §t26a/dvestiight. | THd dradé Rifktlre it AfteRHRRLEA b AflicQ had O "RAU WSification on

,of the present invention is given in belowin

silicg shysmg gvith 236 EtOAttin hiexdngs tha desited| dcyitiottaea trabtaiingd as a yellow oil

(Zdﬁgygni ze that the starting materials may be varied
‘addi ti onal steps enployed to produce conpound

SCHERERT W B G Tles Ere Bo 0 dShebs (e chReke. PHD, 378

3HONMe), 4331, 4= YERHY), 4.96 (s, 2H), 7.0-8.05 m, 9H), 13.2 (bs, 1H).

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



A~Y O >> 5 MNCS O1l base A, /x1-1 Y NCS 2 SCN

'V. WA2 26 R2HN,,V,WA230ISOSX~)~'K V-,
WRZOMAMNG-N | V-, W2 Al YHNR 2 WR, H 7 PGI/US2003/036809
"e-~ OS A ..' x~-YKNA" f-v-I w A2 R, R2

General Formula I, wherein Z is carbonyl [0268] A

general nethod of preparing the conpounds ®f the

present §i nvention is shown in Schenme ﬂltfurther

i1l ugty by the followi ng synthetfc dkangies.
show® " an laci d hkerrde—i—gOP-bro@ﬂde) I's react d
with a net amonCitii-FRFbcyanate in an ap yopyiate

solvent to de the correspondi ng
acylisothiocyanate 2. Reaction of 2 with an
appropriate prinmary (R2 = H or secon am ne 3

n, when

desirabl e, may be carried out on 4 t i de
conmpounds of general Formula I. In thrs ene, the Z
group of Formula | is represented by ajcarbonyl .

Al ternatively, conpounds of general & a 1 may be
prepared by treatnment of a primary (Rl= FD or secondary
amde 5 with base followed by reaction of [he
resulting anion with an appropriately subst¥tuted

i sot hi ocyanate 6 to WO 2004/ 046095 PCT/ US2003/ 036809
63 provide the acylthiourea 7. Further alky atLE*

when desirable, may be carried out on 7 tqg

conpounds of general Formula |. [0269] Th reactl n to
formthe acid chloride is generally c 8d out
sol vent. <Q/Sfff§

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

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

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

such as the m-nitro, m-CF3, and p-halo.
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[0279] Additional compounds of the invention are disclosed in TABLE IL

TABLE 1l includes analytical data for a number of compounds. Retention time (tR) is
measured in a gradient of 30-100%B in 3.00 minutes where Buffer A was 0.1%
trifluoroacetic acid in water and buffer B was 0.1% trifluoroacetic acid in acetonitrile. An
analytical Phenomenex Luna C8 column was used with a flow rate of 2.5 ml /minute. All
HPLC/MS analytical data were observed at a wavelength of 220 nm using a Gilson 151
UV/VIS detector followed by a ThermoFinnigan Surveyor MSQ.
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EXAMPLES. ASSAY FOR IDENTIFYING COMPOUNDS WHICH INHIBIT HCV REPLICATION

[0280] The compounds claimed herein were tested for the ability to inhibit viral

replication of the Hepatitis C replicon in cultured cells in which the HCV replicon construct has
been incorporated. The HCV replicon system was described by Bartenschlager, et. al (Science,
285, pp. 110-113 (1999)). The replicon system is predictive of in vivo anti-HCV activity;

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

[0281] In this assay HCV replicon containing cells are treated with different
concentrations of the test compound to ascertain the ability of the test compound to suppress
replication of the HCV replicon. As a positive control, HCV replicon-containing cells are treated
with different concentrations of interferon alpha, a known inhibitor of HCV replication. The
replicon assay system includes Neomycin Phosphotransferase (NPT) as a component of the
replicon itself in order to detect the transcription of replicon gene products in the host cell. Cells
in which the HCV replicon is actively replicating have high levels of NPT; the level of NPT is
proportional to HCV replication. Cells in which the HCV replicon is not replicating also have
low levels of NPT and thus do not survive when treated with Neomycin. The NPT level of each
sample is measured using a captured ELISA. A schematic view of this assay is provided in

Figure 1.

[0282] A protocol for testing compounds for the ability to inhibit viral replication of the
Hepatitis C replicon cultured cells in which the replicon construct has been incorporated,

follows.

5A. HCV Replicon and Replicon Expression

[0283] The HCV genome consists of a single ORF that encodes a 3000 amino acid
polyprotein. The ORF is flanked on the 5' side by an untranslated region that serves as an
internal ribosome entry site (IRES) and at the 3' side by a highly conserved sequence necessary
for viral replication (3'-NTR). The structural proteins, necessary for viral infection, are located
near the 5' end of the ORF. The non-structural proteins, designated NS2 to NS5B comprise the
remainder of the ORF.

[0284] The HCV replicon contains, 5'-3', the HCV-IRES, the neomycin
phosphotransferase (neo) gene, the IRES of encephalomyocarditis virus, which directs
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replication of the Hepatitis Creplicon in cultured
cells in._which the HCV replicon construct has been
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electromagtion[ 0281] In this assay HCV replicon cont ai ni ng
cells are treated with different concentrations of

5B. Chlt Mahsitnamoepound to ascertain the ability of the test
CO@% Eg, to suppress replication of the HCV replicon.
As B h

¢ PQEPIRER ARG matqnals ipelpde, butare nettlinitedtg, Hub-7CYV replicon-
cont@infhgl deBRtRsintenance 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 m] trypsin is added. The cell/ trypsin
mixture is incubated at 37 °C in a CO, incubator for 3-5 minutes. Afier incubation 10 ml of
-complete media is added to stop the trypsinization reaction. Cells are blown gently, put into a 15
ml tube, and spun at 1200 rpm for 4 minutes. The trypsin/ medium solution is removed.

Medium (5 ml) is added and the cells are mixed carefully. The cells are counted.

[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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I gh

conserved sequence necessary for viral
G41% @leyaﬂ,l BRL(W13DR$), Smbl\/giML;@ptﬁs%nuﬁlrwpﬁgld (100x BRL #11140-

050) gnd: i ﬁnz %&%’ tEe%r(Bg:%:@i 5_}'46 flgfo)t is Qded? e c&%ﬁ%eﬂ@ e rhiR&d carefully

he n structural proteins,

B

ml FE@%BI&ESI 0082€1473 @AY <3 #hl MEDB pbw Essantizl andse a(;nde@ng #ht]40-050) at

RES of hal o
000300 o0l 900G I PSP i80S SRR L0 g 1S bt paced ino
Lolo el;}gé@, equences NS3 to NS5B, and the
37 C;ﬁ@hméuﬁgoggevquenci of the HCV replicon has been

sD. I%l_%%?sited in GenBank (Accession no. AJ242652). (0285]
replicon is transfected into Huh-7 cells usi n%P
st [@283irTherfolltriig moroingadruge (tes compoundsios intexeron @lnhe) are diluted in

t.enanc 028 e e
o6 o]0 SBER el 2 1 BRIy Al PRl B e Sl concenatin
chosé&P fr abiekmif Ce}ehsraumms eovRfigativas iof e{dBMEN dotdonndrmnging from 10
nodi fi ed Eagl e nedi a) suplemsr‘ég with 10% 5%111 laced i
micromejet toad)h anicregtolas 5@ APRLFE: 90 of dhegiest gomppoupg ilption is placed n
wen;(sé@t%e YR i gﬂx crﬁ% i %gﬁ@’ﬁb"\‘/ rep BN FBIS! MIERNWithodt drapds added to

nm crogr neticin (418), screening nedia
some WAES\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.



suppl enented with 10% FBS, L-glutam ne, and

non-essential amno acid, penicillin (100 wunits/m)
wendosd4seet omyci n (100 microgranms/m)), 96 wel |pdTe063/036809

culture plates (flat bottongs3 96 well plates (U

bottom for drug dilution), Interferon al pha for

positive control, fixation reagent (such as nethanol:

acetone), primary antibody (rabbit anti-NPTII),

secondary antibody: Eu-N1 1, and enhancenent

s0I[0295Q The [xag7 oletidn isepdurabfromotht plaresngndcthiel patesi plieowed to air-dry

hi lLevel s of, vir RNA.replicon pli.cati when
compiefily (epifrmsHelyiont Foutin L= SBpsarits af FRHE] ool Iay*tis desorded and the
den€l§CHfanE 6llsVinthé toili%wen@m do6retivAith thEhak&d &yee, Aﬁsﬂnlaﬁvely cell viability

nmust be keptéﬁéow ng in gophase in the presence o
mayfppssasfesrusiesheMHS aﬁﬁamm edbsloval |y, cells shoul d be

passed twice a week at 1: 4-6 dilution. Cell

mailP296h dhe avells aroblgckadewith 200 gl bﬁhbcki[lgzem}iom((lﬁ% FBS; 3% NGS in

eo AR E0R A B SR ThEBSARE Bl Bonhegapt 00 o

antiNRITE |dﬂaed loran® it blockBY sahutior 1Hiad&¢d/ RS kdthi #eHddTRe plates are then
sin mxture is jncubated at _ 37 Cin a

[ 1/ t
mc“éﬁﬁd O ERPYES Rigpom ‘Rt s forppesbation, JsHe Apwashe s times with
PBS%0.05% AdeR 120 sﬂﬁﬁbﬁ‘ 160 Arsrach § @ﬁlﬂ&dtﬂiﬁoﬂlﬁ%@}glc%ﬁug&@d goat anti-

reaction. Cells are blown gently, put into a
rabbitincblociing Byffer istaddedto epsh Well and fmovbated at Tonm ttemperatute for 30-45

. [ Lum (5 IS added
minffE; 18 ket o Voot A ho0 B LAl bl g F¥efin Blmer #4001-
001@:)|dsl {aﬂdﬁiﬂ. tto[?élg 9.f|elsl IT{Baclg ]?lldts 1s89h$1é%1h(ac erlaf gfftbig)mbrﬁhch Phaterdblaker for three

. pla
minfies., 55 1 is@nsfemes ﬁ%@ Bsa lerk Blatey thy E| signs) is qupgtitated in a
PerkiA- Ehﬁér W@‘dvl%ﬁlﬁte'rgé‘dép e)37 Cin a 5% Co2

i ncubat or 2004/ 04 095 P %/ US2003/ 036809 152

TestHebuid©02 [0290] Cell's are exami ned under a microscope

approxi mated 24 hours after seeding and prior to
adi29g] @pmggunde 1-43 ulsetvie noeen rieistetd |lllltth® rabowes @sgagr ok fiwad to inhibit

rep EREGrECTh G aabicBh SR oY Kl o 30 it e bitogica

actlﬂfy&ﬁtsﬂl&ﬁﬁed bmpkuids ©p FofiMila ¢ 9 dhaiviiif g‘aBE|IIIS @érhpoulds in Table I have
gLgund [0291] HCV replicon-containing cells are
beer testedin thisppsay ﬁe% fqund to, ﬁ’é*éblt BCAP vales pf 1)%&1111#‘ p aniczomnlay

Cells are incubated at 37C in a 5% CP incubator for
3-5 minutes. 10 n's of EA!B&-IFeme medi umis added to

bl Up l”e I Edbll OIT. \JB] | S dl
15 nl tube, and spun at 120 g'(ijls"pfrl(#}nsﬁorE ﬁ@:?f ﬁ%é@gg.ﬁ‘pﬁcm

The t Coppomddmdhbsn sol uti on ieplicationveHuhod3 2elld @niéfomolar)

nmadiium ljﬂﬂ d—DVEM (hl nh r1| ucos

oot

#12430- 054; 450 nis 10% FBS| 5% Genetici n 48418 (50

—I’fUTI’H_BRL_gOT?T‘O?S) 5 [ VEMTION- €SSETY jat_ani mo
acid (100x BRL #11140- )

24 12.1
36 23




050) and 5 m pen-strep (BRL #15140-148) is added. The
cells and nedia are m xed carefully [0292] Cells are
wD!28b46k6d¥ist h screening medi um (500 M DVEM ( BRlpcr/us2003/036809

#21063-029), 50 nm FBS (BRis4#10082-147) and 5 m MEM
non-essential am no acid (BRL #11140-050) at
6000- 7500 cell s/ 100 I /well of 96 well plate (6-7.5x105
cells/10 m/plate). Plates are placed into 37C 5% CO2
i ncubat or overnight. 5D. Assay [0293] The follow ng

ExAR égﬁ conpounds or interferon al pha)

E ar Féﬁl &Q%&T{ klg U bottom plates with nedia or
DI\/BO:!Q&} d‘ oaipsuwte et dhen gecmease tie répliceh replicetdont isadueoto compound activity

.ch I _sScree for 6 concent t|o
sgaiG eV Cm S s omy i oG 50 B B affgte compound
cytotbxiityi cronol ar are applied. 100 | of the test

compound dilution is placed in wells of the 96 well

Exaﬂbfbt@k MLk Btdidn Bmﬁmﬂgésa}ef& cgRxiclyl . Media without
drug is added to sone wells as a negative controls.

f . .
AT g | B ol o o T

protqegatelwtmmd froh c¢lnan aibwninyassays thay olsothe weed-torreitie a normalization
refex((:eg e for r{ i 1ira1aac8 %mﬁdunﬁy S(Fh?cqp%rg'tﬂé &Qa%lrfggﬁhls stﬁqement) In the

on o se SCr
prot@inadlegmiar fsdynHaVateptcai-cahtsining callzh el toldatedefbr ﬁﬂﬁeéimys with different

envi ronnent_ for fhree days day four,
conqqRpion of hgtioxanthin, g crmRew it okt Koo b Gty Sk athigh gppoentrations
Thetc@ﬁs afy lgﬁﬁsarﬁnﬁ’w Be 1Al &2dab %1@%%0%@ ?oét' hnZiOlellmﬁlf antibody at
PBS i s then decanted t appe

coorh terapapates (6 b 28 40) ko el hep PaScdgs with 1X PBS.

e?rvgzbsg éﬁ%ﬁ'}rgﬁ%l ﬁn%gunc{ Bro;l:'enzi)sl 1%‘? ragrhglo%r gllrgl?% serum albumin is

appliddaebindtthe 2bGnfioon 3he Planeit The BP0/ ﬁﬂéxﬁ @Bfscted using phosphatase-
PCTI US2003/ 036809 (g ‘%’8595] The fixing solution is
1abekﬁ§‘L?PEdn?‘}séﬁ$ ﬁ%amca? WYt he plates allowed to

alr dr conpletely (approxinmately. one hour). The
@@Oi#@sl Itsf afh ge%rmee ool HCVayeplicog-copiahinge cebls o Withle increasing

con%ﬁﬂﬁﬁér%egfheﬁ&&n“ i fd%&e!aem %{3 ), E@ al ﬁoﬁﬁﬁE@HmﬂﬁﬁS) was used

at 1vely Vi a
as catsd $s mmm@mmglmmummabw smifxgwlt ({rmgﬁctlon with FBS

he wells ar ocC of bI cki ng_ sol
whichy o EGREBOTH, RERS, TEpRAPT iV StpLpR G BEnE el The Slbstrate prp
wash@é’ﬂ?%@&éﬂb@on%ﬁrebdmrwsmi ution is renpved and 100

Al of rabbit anti -NPTIl diluted 1:1000 in bl ocking

Exa2pld6B. 0TS As {1etoragy wel | . The plates are then
I ncubat ed 45- m nut es at roomtenperature. After

in
AL, i oo SR TS S0 o

Soh(tiébl)cailoli’qoh@mtw Apoant (Pamnpga Mastison WH, blcolorimetribagsay for determining
d h .
e b3S S50 ok S LA Bt 8O, 102 7 s s

addDRY éhcﬁﬂﬁelﬂ@&ofdlﬁg toeﬁlhﬂ:ﬂﬁ&ﬂivﬁ'h isblutifioneplatéerare tincnbared at 37°C and
#4001-
read at OD 490 nm. During the incubation period living cells covert the MTS reagent to a

formazan product which absorbs at 490 nm. Thus the 490nm absorbance is directly proportional

to the number of living cells in culture.



0010) is added to each well. Each plate is shaken
(approx. 30 rpm in a plate shaker for three m nutes.
wO32004/0460951r ansferred from each well to a bl ack pulraiS2003/036809

the EU signal is quantitatadsin a Perkin-El nmer VICITOR

pl ate reader (EU Lance). Test Results: [0297]

Conpounds 1-42 have been tested in the above assay and
found to inhibit replication of the HCV replicon with
EC50 val ues of less than 30 mi cronolar. The bi ol ogi cal

ac 1[0302l] )Fl@fre #edHoGk @He ERORO LN ﬁeatﬁfenFaf R0 \A rdplicén-ShidiMing cells with
have . been tested

abl e Conpounds in _ Ta %e
heh‘i”ﬁln §°ré§‘§89a3§r‘f‘d apeptitated esing e TS methedval ues of |ess
than 6 mcronolar. TABLE 111 EC50 for inhibition of
vi r[%f} 3k diress| coppATisaBoibe ferlnlagdbutp ndi MAS  metheds for determining

i S AL s 1o o

com@bﬂi(dT @)iﬂ&ﬂo‘iﬂ%%&tt[r@@%f}pe‘fmdl Rsonrte lysisfor ditectibmcalbus @s described

above g&fx%w$ agrg"e{)/llslr gﬁelflgagzﬁb t 2 Cﬁnﬁ{ﬁg g@ﬁc i ttX each well and

mcub@tlélatl BY WCAHmIAays /'CD YSEHmt orw&ntmaf ﬂb&nfq&wﬁ% is then performed as
tOtOXI city. Exanple 6A. Cellular proteln albumn

des 89OV cytotoxicity [0299] Cellul ar protein al bum n
nmeasurenents provi de one marker of cytotoxicity. The
protein |l evels obtained fromcellular album n assays
may al so be used to provide a nornalization reference

EXA#@LEarRWM@EUML‘FDWTI@I&?rpoundS ( Check" on t he

ilg%gméﬂ: 7R #ef nt7)G ] el hearmsrﬁgsmo%lt ﬁlé% élael%tlcal compositions

| con- CO al ni ng Ce are
cont‘ainh@thd a:yﬁlpmuﬂd’s dfifotilerl! Thecbbesvidtiahi YW13." @tands for the viral inhibitor

hel i oxant hin; ~a_conpound that is known to be cytotoxic
comppuryds ?%e’aﬂlﬂéﬂﬁéfngﬁﬁ?tm?ﬁ%%e| |s are lysed and the

cel l Iysate used to bind plate-bound goat anti-al bumn
Exanggte; Wy §3rablProps oom t enperature (25 Cto 28 C) for 3

hopg g/éhgraﬂk areviSist &%l\é@sﬁeg il bf qudﬂﬂ'%ﬁmé%&ﬂ: i©2cid and 15 ml

away the unbound protein
polyrthiylsnk gyl ambouh 6ARE toeabomh 80 BUniAftersookipgid dwut 80°-40°C, 350 ml

bind th on,t |.ate. ex, i s en .
polygiDfept &Rl M EdiA G HAE nbe®i<iat PEREE NS T BWbPE & 4.5 & sodium
saccRarf® 1028 il Putiied yvater is then added. Flavor and polyethylene glycol q.s. (quantity
sufficient) to a volume of 500 ml are added while stirring to provide an oral drop solution

comprising 10 mg/ml of V.L.

Example 7B. Capsules

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

capsules, comprising each 20 mg of the active ingredient.

Example 7C: Film-Coated Tablets

[0307] Preparation of tablet core: A mixture of 10 grams of the V.I., 57 grams lactose
and 20 grams starch is mixed well and thereafter humidified with a solution of 0.5 grams sodium
dodecyl sulfate, and 1.0 grams polyvinylpyrrolidone (KOLLIDON-K 90) in about 20 ml of



[0300] Results of treatnent of HCV replicon-containing
cells wth increasing concentrations of helioxanthin
wor9o4aewsded in Figure 3. 1% Fetal Bovine Ser yprddBes/036809
was used as control to ensyge that anti-human al bumn
anti body has no significant cross reaction with FBS
which is a conmponent of the nmediumfor HCV
replicon-containing cells. The substrate pNPP was
used. The reaction was read at OD 405 nm Exanple 6B.
watddll'S Thes agt fppivded indikné G tieve@3@hed, Cald sitvedidobiny MA¥n 100 grams
. also F_e det er m ned b})é(LCELLTI ER 96 AQUEQUS O%E ]
microgrysie iy estinlosp(AVICREhandhS grams hydreganaigd vepetable vl (STEROTEX)

are g}]!ded. 'Tge q’lllﬁﬁi: F%Hl{lér?ld : ﬁ%dfc%#&ggsggd; mt@it etstﬁgir{éﬁg%%r tablets, each

vi abl e ce I's met ore TIXi
contginfrigs] 0 h@-of thelachifiiSingeedizatit i s added to each wel |
according to manufacturer's instructions, plates are
i n¢QAOR] Edatng: 37 Etleyh ceelluloael (815 @RAMLOETHOCBI! 229 G} in 15 ml of

. .t ncubat i on riod ljvin I1s cover he MIS reagent .
cichleiSigeliene’ it a3 G solnon Hn  Dierammunriel calilogn (Hahoaet 6 HG.RTM) in
7.5 inhef dHafie PRBEMIDATHeR 7.5 milt el 93] [ i

nunber of living cell SSSIingbiéﬁilG%lb?og?é t%ﬁ%%%fgb%%ﬁ }t}gpanem‘)l are

addedciplyethylons elyeeldd.0 grams)[iowelsd midgisselved & gfign) dfalichloromethane and
eat men . epl i con: cant ai ni cel |
addé'det%uﬂhg %eﬁ{dg%(%%% tdlERk sgfugﬁlgf\ei\e/faﬁ? S1ufn cq gwp?tgt £ 0.5 grams

with he I'n for days a
polyvinglpyfislidere)and 3 [0GB0H] coAcitradicold Fpgehsion (OPASPRAY K-1-2109) are

| 1ul ar bum and MIS net s faor determning . L )
addeg;e&"& ?(iwcq%{]ey%’e W&F%}F?fﬂgl%ﬁstablsq Fagieare @apipd wiffthis mixture in a
coating@ppAgtugd th di fferent concentrations of test
conpound or Helioxanthin for a three day-period Prior

Exathplel7Y5 Iiedtitle 961k8&Es on al bum as described above, the
S rea?ent i s added according to manufacturer's
1

i nEBOAL ) loh gramsanethylWehydrexdbenioateudndt 2 gtanBiprakyl drliydroxybenzoate

. . |.ul al bum quant i ign i s .
oro Gifte i ihouf Oy L offe Sisr s Fu B ABPY SPC. Hhranks sctic acie
0.05 Wﬁh@c&@@d&@m tElQaOl’ldi] arExadedl \:?§ﬂe7éﬁrh'hg.0 THE solution is
e R S st et cal coment o B0
cont@RAE WMh 1 ¥ V.1VThe sol @€ StefiRbedtYennthti@H add ¥l ih Sferile containers.

conpounds of Fornmula | of the présent 1nvention.

Ex s 5 \V P . .-
o DU Ao Bl RpRse A0V o the R eBlon sl i iing vt
Aftepmq}isg Holaboet H1°Cc37.5 Pramblaatic 66d (90% bweight) Graddstitveliile stirring.

cooling t out 30-40C, 350,m . pol h n lycol . .
The fionts godieh X Hem PEpeety 40 St Reridea Y | Ln o Sl is steitzed
by filbifatidr ald HlIeDihi stile Somdiheas.i n in 25 m purified water is

t hen added. Flavor and pol yet hyl ene glycol q.s.

(re3nt] @iY) 5.00 g of an acid salt of an V.L 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.



sufficient) to a volunme of 500 ml are added while

stirring to provide an oral drop solution conprising
WOQRpe4av950f V. 1. Exanple 7B. Capsul es [0306] C190<2083/036809

of the V.1., 6 grans sodiumsrtauryl sulfate, 56 grams

starch, 56 grans |actose, 0.8 grans colloidal silicon

di oxi de, and 1.2 grans nmagnesi um Sstearate are

vigorously stirred together. The resulting m xture is

subsequently filled into 1000 suitabl e hardened

gel[@313h A gelns prepareddgnguspeaiding £aL10.2Q¢ #3.00f) insenagltdlothol at room
¢ i ngredi ent. EX%?E%&@§C: Fi_ | m Coat ed_ Tabl ets [0307] _.
CIPSTENT, o PRIYP YRrgPY: cellulgss, (47)eSTamns Ad Gempperalized water (q.s.
100%R a¥déd to the siBpé¥Fon it fiting.2and 20 granms starch is

m xed well and thereafter hum dified with a sol ution
Exafp1e0E0 c9¢zas sodi um dodecyl sulfate, and 1.0 grans

ponV|n¥Ipyrroquone (KOLLI DON-K 90) in about 20 m of
WO[0%184 Pbass0b sorfeins Sertiias /m@osearate] (250 \ght Rolyosflethylent (20) sorbitan

- ) . ried, . 4
o UASE 0134 Syl 5aedl .0 08 U7 A0feLig00 o sma 2
Octyldetietof (0% g yitfeqasdtmik e jaieatet o 5 'C,(sBieReH N ) xed.

are added. The whole is m xed well and conpressed into

t alpd3at5$ PhaieMl uhtaif)0.1t @l O PhaRIT{y ad8iModihasd T stirbedWd suspended.
of the active ingredient. [0308] Coating: Ethyl

ceI[(baalepyﬁas{eQnSccﬁﬁaaﬁaBBeﬁgHQ@aLol%%o SInd! derdiRerdli egfvrvraéter (q.s. 100 g).

iz
di chl oronet hane is added to a solution of 1.0 gra

Phasedifli heated [t 79 SE apiieddrdctelphew IHGTRTvrean is mixed int¢nsipely and cooled

o YRS S AR i R A%, L ) RS0 o o i
homggenized. (1.0 grans) is nelted and dissolved in 7.5 n

of dichl oronmethane and added to the
Examplel 7@. 8peaysont ai ni ng sol uti on. Magnesi um Cct adecanoat e

S R T RS NN
can isd bé basbesRl o sﬁﬂ?@ ko s tphip o) GbL eXbrif1El £60 to t90% active compound

honogeni zed. The tablet cores are coated wth this
solutigncisymixed with 20ctoA0% gf thepraval puepell@Extsnfor exaniple N, N>O, CO,, propane,

ol ARSI, )10 0 o 1

4- hydr oxybenzoate are dissolved in about 0.5 L of
boiling water. After cooling to about 50C, 4 grams

| actic acid, 0.05 grans propylene glycol, and 4 grans
of the AN are added while stirring. The solution is
cooled to roomtenperature and suppl enented with water
for injection g.s. giving a solution containing 4
ng/m of V.I. The solution is sterilized by filtration
and filled in sterile containers. [0310] (ii) 100.0 g
of an acid salt of an V.1. of the invention is

di ssol ved in boiling water.




After cooling to about 50C, 37.5 grans lactic acid
(90% by weight) are added while stirring. The
solution is cooled to roomtenperatutre and water is
added to 1 L. The solution is sterilized by
filtration and filled in sterile containers. [0311]
(iii) 5.00 g of an acid salt of an V.I. of the
invention is dissolved in bo'ié;ingg water. After
cooling to about 50C, 2.20 g lactic acid (90% by
vve]icsght) are added while stirring. The solution is
WHAGE €HAIMELL S t enperature and water is added to 100
m . Exanple 7E. Gel [0312] A conpound or salt of the
i nvention may be forned as a gel for topical
adpl i cas compodd cfFd#MAKA095 PCTI US2003/ 036809 157
[0313] A gel is prepared by suspending AM(0.2 g -
5.0 g) in benzyl alcohol at Poom tenperature. A
m xture of hydroxypropy} cellul OSg (2.5) grans and
deni neral i zed pwef er™>q. 3>\ 10 ,\Fj ?#s added to the
suspensi on w tPH stirring. r?IExarm e 7F. Cream [ 0314]
Phase | contains SorbitanRyono&yearateg(a 0.9),
Pol yoxyet hyl ene (20) sorbitan nonostearate (1.5 @),
or a phgymbdeettically mecapeabld salt th&reof, gyhefsdt yl st earyl al cohol
. (10.0 and .2- t yl dodecanol 3.5 g). The phase |
Ay IS%H %‘lﬂng‘)'Y §‘ﬂ}?83’t“‘é’%'t%ef?§“€$ ﬁ%‘?ﬁﬂr”{gyi@f%ﬂi’d mi xed. [0315]
A,isPhase Il contains V.1. (1.0 g). Phase Il is added to
phase |, stirred and suspended. [0316] Phase |11
(i) contai ns Benzyl alcohol (1.0(d) and denineralized
water (Qs. 100 g). Phase |11l i D

added tof|phase H The creamis and
w10t 0 room t enper at
ter cooling to rao% € Ccream

hple 6D can al so be processed to sprays. For
this purpose, for exanple, a 60 to 90% acti ve conpound
(iii)solution is mxed with 20 to(#D% of the usual
propel | ants,
but ane, hal ogenohydr ocarbons and the Ii
I SACLAI WED | &

R11

v) (vi)

Z I 7z Z | Riz Ria

N U\ ik
& \R11 0 R12 - \\R11 (@) | /\

G

(vii) (viii)

Z | Ris Z I Rie
2N 20N\



A /X1-1Y"Z'I| NN,A2 RL R Formula |l or a
pharmaceutically acceptable salt thereof, wherein A
is an optionally substituted 6- nmenbered heteroaryl
group, A2 is (i) (ii) 0O R11 R12 yLRlo R11 (iii)
(iv) / )PR12 R12 \\ R13 Rla R11 R11 (v) (vi) [ ~
R13 R14 R12 \ i RI1 OR12 \ RL D (vii) (viii) R15/
R16 / R11 N R11 159 (ix) (f<5) NRLI6 RI6 I | \-N,, |
RI1 NR 11 (xi) (xii) | 9

tisOQor1;

X is O, S, NR, or absent, where R is hydrogen, optionally substituted C,-Csalkyl, or optionally
substituted aryl(Cy-Caalkyl);

Y is C;-Cq alkyl, C;-Cs alkyl substituted with C3-C;cycloalkyl, Co-Csalkenyl, C3-Creycloalkyl,
or absent;

Z is carbonyl;

R; and R; are independently hydrogen, or



R11 R11 R12 R13 R14 R12 (xiii) (xiv) / R13 Rl4 ooo R
Ix 110 X R11 R12 R13 R14 R11 R17 (XV) (Xvi) R 11 R15
7" ~sJ1 . tortisOor 1l Xis 0, S NR or
absent, where R is hydrogen, optionally substituted

C -Co6al kyl, or optionally substituted

aryl (Co-C4al kyl); Y is Cl1-C6 al kyl, Cl-C6 al kyl
substituted with C3-Crcycl oa{ |, C2-C6al kenyl,
C3-Crcycl oal kyl, or absent;*Z is carbonyl; RL and R2

are independently hydrogen, or 160 Rl and R2 are o
Ry and Ra apromdenenisntty CeBaliog Cr-Epalkenyli ardeCs allynyboeagis of which is
| ; . L : ; '
ol RRED 62 AUE el S RURTHENY, iboll Bl dber hydroxy, amin,

hyH+Calkoxp T rG;hal @l kyCAald K x@;halcalkorhadroal kyl , and
- C2hal oal kaxy, or an are joined to forma 5- .
R, an 3_2 FIEIOHS ﬁ%gorﬁﬁa% g-rtgt%é@e&%e%ﬁ@%%?wa%anﬁaﬁﬁasg ring, which 5- to
Whi 58mBered SaturatdiESFRRERAWRBRNEE] Al %rsuﬂaﬁﬁfeP R OHe?S Sfbstituents

ring is substituted wth 0 to 3 sUbstituents
i mafgpendeatly choseh damhilpgen, hpdrogp ramihg,dteiyalkydnC7Gsalkoxy, mono-

Cl- cAal kyk, Cqc Caal , 0; a i

o R, - nalE . 430 By Cobalgacony:
Ryois ©,=Cdlkgl;0al koxy; R10 is C, -C6al kyl; R' and R12 each
resent 0 to 3 substituents independently chosen

Ry a:;q'e ]gmeﬁ@j} @g@ﬁ;ntWQrM§titu§yah@9p@ﬂema¢hoﬁn from halogen, hydroxy,
SRR e B o S SR YRR - Getanon. i
pldzhalbalk@na,-Cyhaloalkoxy, and phenyl; and

R;3 and Ry4 are independently chosen at each occurrence from hydrogen and C;-Cjalkyl;

Ris is C4-Cealkoxy or C4-Cealkyl,

Ry¢ is Co-Cealkoxy or C,-Cealkyl; and

Ry7 represents 0 to 2 substituents independently chosen from halogen, methyl, and methoxy;

2. A compound or salt according to Claim 1 wherein

A, isa 6- membered heteroaryl group, each of which A, is substituted with 0 to 5 substituents
independently chosen from:

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

(b) C;i-Cealkyl, C>-Cealkenyl, C,-Coalkynyl, Cy-Cealkoxy, C,-Csalkenyloxy, C;-Cjalkoxy(C,-
Csalkyl), amino(C,-Ce)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di~(C;-
Cialkyl)aminoC,-Caalkyl, C;-Cealkanoyl, C,-Csalkanoyloxy, C,-Cgalkoxycarbonyl,
-mono- and di-(C;-Cealkyl)carboxamide, (C;-Cscycloalkyl)carboxamide, mono- and di-
(Ci-Cesalkyl)sulfonamide, C;-Cgalkylthio, aryl(Co-Csalkyl)thio, C;-Cealkylsulfinyl, and
C,-Cealkylsulfonyl, and

(c¢) -GR, where
G is chosen from -(CH;),-, C,-Csalkenyl, C,-Cjalkynyl, -(CH),O(CH2)m-, and

-(CH2)uN(CH2)m-, where n and m are independently 0, 1, 2, 3, or 4; and



R13 and R14 are independently chosen at each
occurrence from hydrogen and Cl-C4al kyl; R15 is

CA- Coal koxy or C4-C6al kyl; R16 is C2-C6al koxy or

C2- Coal kyl; and R17 represents O to 2 substituents

I ndependent|y chosen from hal ogen, nethyl, and

met hoxy; 2. A conpound or salt according to Caiml
wherein A is a 6- nenbered ﬂgteroaryl group, each of
whi ch A, is substituted with to 5 substituents

gg nden Ch&?cgglofgﬁ%mg( a) IL%LO en, el;]g/(gr OXMV] 1 Csspy
Cl- 2 q a )
@tw&{@x@%@ﬁﬂa@ég&%@& SPehieteroaryt;

C2- Coal ken )
each @2wigeh (W eny (o)xy subGtitudhivith Dyt¢ Shubsiheenks/independently chosen from

ORISR TS a0 ey o stk ot gy dnd ECCalkyamino, €
CZhQﬁ&ﬂdﬁ"@;V@al%%bﬂfﬁ”@¥b%oal]@l @@hﬁwﬁﬁ(&bﬁf&’ﬁhmyl

-mono- and di - (C1° C6al Kyl ) car boxarfi de,
Xand(%ar@:msippmlambm SaNBograbsdet, nono- and di -

% %?E ﬁyq)f%ﬁln;(}? n?%néi(ﬁsﬂ&’épf(%yt(#]o# ﬁ@yl) ¢ach of which is substituted

Clmmt&yélﬁ)ut ﬁxwﬁw ?’eﬂdérﬁ chickdh ffG8hal 111 ShydhH§e
from-(CH2 l o keni)y C4al ky et Bano, amino,

emw@(@tﬁmoal Tah-Crtatanlony CE B ik feLCealkox andymono- and di-

. tly 0, 1, 2, 3, or 4; and 161 R8 is
@' Seh ?ﬂ%{ﬁﬂ@; C8cycl oaI kyI , C2-Crnmonocyclic
Zis ch\bb&ylpm(tl oal kyl, C5 C10bi cyclicheterocycl oal kyl,

i ndanyl , te rahydronapt hyl, aryl, and heteroaryl;
R anégéﬁfedf’dwp entlyydeggen @ s substituted with O to 5

R, and Ro8td hieithderH CCOCPART X CEARAR driIC MU Ych of which is

d Suli(swtfdflwitk@ltgt érsuhslttueliﬁs in@dpenkdentlyydhosen from halogen, hydroxy, amino,

R R CoC AR kB CidesRabi P70, 5 MR or

R, andiR§ ﬁfétégm\é@?d forR d & tByldt'h@ﬁiB&eQ Satfratedl drindip gm%d rlﬁg, which 5- to

C4al kyl'), each which Is substitute
t 6 IBeerﬁJSd S&tunamdtcs rmm@elptsam&md §ing Iscubstitited withe) wgesubstituents

CHYEBien n FER Batondhy b ord SBine Kol ngiystory, mono-

st @i-(C,(Ght k@ﬁ)aidmd XA Rloalkkyl, and @E?Jitgﬂaflbalké\i}d Rl and
R2 are indepéndent!'y hydrogen, are
i ndependent |y C1-C6al kyl, C2-C6 aI kenyl, or C2-C6

ab Kynyly, co?rﬂ) Iﬂng \s/\ém é:c%o}d?ng Claim 1 or 2 in which X is oxygen and Y is -CH,-.

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

and Y is -CH,CHy-.

5. A compound or salt according to any one of Claims 1 to 3 wherein when X and Y
are absent.

6. A compound or salt according to any one of Claims 1 to 5 in which R, and R, are
independently

hydrogen, or



substituted with O to 3 substituents independently

chosen from hal ogen, hydroxy, am no, Cl1-C4al koxy,

Cl- C2hal oal kyl, and Ci1-C2hal oal koxy, or Rl and R2 are

joined to forma 5- to 7-nenbered saturated or

nono- unsaturated ring, which 5- to 7-nenbered

saturated or nono-unsaturated ring is substituted with

0O to 3 substituents independently chosen from

hal ogen, hydroxy, am no, Cl-CAal kyl, Cl-C4al koxy,

np- and di - (Cl- C4al kyl ) am no, Cl-C2hal gal kyl, and )

Cr-Cealky it aliensi g CaCoalkisuirach ot which s subse 06 & whstituents

1. . . : o S ) .

o olepéndshinBhdtn hobhBXYAE By A0Sy, i, G Eigind CECohgloplioy, and

i 1I€vByhaloalkoks oxygen and Y is -CH2CH2-. 5. A conpound

or salt according to any one of Clains | to 3 wherein

when X and Y are absent. 6. A conpound or salt

agcor digohfoudlor SA1ealbrdihgt i R

R2 are | nd%endent Iy hy%%lgdgll,ai%?qrigéﬁ &CI?PCAaI %F,%Hépendenﬂy
hydrogen, oaethyeenéthylor C2- C4al kynyl, each of which is

substituted with O to 3 substituents independently

chosen from hal ogen, hydroxy, am no, Ci -C4al koxy,

(8- C2ha esthpotind orB4lt adeordind) & ORInk P4 which K\ £RNROHE BoMhydrogen.

salt according to d ai m(ggéfn whi ch R1 andmRZ are yaroe

i ndependently hydrogen, nethyl, or ethyl. 8. A

cgmpound t ' 0 [ i.n i gh .and
o o Aeftpaif or SAERLBiiA o e 0 CLiB At S Sy g
R and &; arejjoined t@forkd 8516 7imembéred Batuhite orfflortnsafir&e@ ring, which 5- to
joined to forma 5- to 7-nenbered saturated or

nérBembarad stureisd or meno-wasaFatesd ringis subsiisited ath O to 3 substituents
HddpaidefiP EndiRR ﬁb%ﬁaﬁ&%rengféﬁ%gﬁ, I&gugcg é%&;%ﬁ,‘?&amo&p, mono-

S
O to 3 substituents n osen
hahddiet(:-Guatlrybpamineg @, (& halcatkgl ahd ¢ -Co Rilledlkarkyk Ox y
nono- and di- (G - C4al kyl )am no, C -C2hal oal kyl, and
G - C2hal oal koxy. 10. A conpound or salt according to
Chgi m Q ddmpdi i Oh forma 5- to
7- menber ed %gggﬁhﬁg?rﬁngﬁﬁg?%iﬁﬁ ring, which

R, andR; arg joinedtnformedS-ga i7uneambered satnmatel- arnseriosusheuiated rigg, which 5- to

TSRO el ey B SOk AR S bt
Cﬂrrd@?@id%ﬂﬂ)ychdh%ﬁo%ﬂtaaé%%o eygg affing ®,LCARGR MTY- ¢ Rlkoxy.

any one of C ai ns rein



Al is a 6-nmenbered heteroaryl group; substituted with
O to 5 substituents independently chosen from (a)

hal ogen, hydroxy, cyano, am no, nitro, oxo, - COCH,

- CONH2, -SO2NH2, -SH, Cl- Czhal oal kyl, and

Cl- C2hal oal koxy, and (b) Ci-C6al kyl, C2-C6al kenyl ,

C2- Coal kynyl , C1-C6al koxy, C2-Co6al kenyl oxy,

Cl- C4al koxy( G - C4al kyl), a%o(c 1 -C6)al kyl, nono-
and di - (Cl- Co6al kyl ) am no, and d| - (C1-

C4a| kyl ) am noG - C4al kyl , _ C2- C6al kanoyl ,. )
c2lcsalAksompeusdyor saif a@aclhné%wafrw Clamﬁ@ri@-lOaﬁleprem

051‘5‘"“ am de,
A“SQB Iﬁ%%% ggﬁ gm@oxam' de, nono- and di -
Substl(ﬂ(fﬂ.d ®ithiGktpl5) mbbtftoerﬂmndeperﬁém@sdidsm frbmo,

Co- C4al th C1- Coal f
(a) bagepe GG 61 oM o, ARGy £, -SROMreING. - 80w eH. C -
f C2- C4al k |
oAl )md o @%hﬂﬂk&%ll-& " N( CH2amyn%here n and m

(b) Ca&@hﬂd@p@sﬁiéﬂb’l }Czeﬁsalkynyl QG- Csalkoﬂy, GrdsaliRayloxy cBpEgatkoxy(C)-

@‘gﬁv TG TOa ;AP eDppingamepp; and di-C-

| 1gial iy R r r
e g% h Rg? mv}h iC h@zmﬁy a%‘mﬁggﬂa‘l‘%ﬁs‘%g{; ?ltmalf 2%&% ?ﬁc%dlkoxycarbonyl

s inor apd i€ Bﬁ@rbﬁmrylder(&s&vcw@ﬁkylmwg@mlde mono- and di-
h>(ér g@@@ﬂfaﬁ%ﬁ%h?eéxy@ %Qﬁg%,{za’fﬁyl)tfﬁ% 8;-c2ARy 1sulfinyl, and

CC—.@GalldylmLfomylbmdyl Cl- C2hal oal kyl, Ci1-C2hal oal koxy,
phenyl . 164 12 A conpound or salt accor di ng to
(©) ‘%W?Ll wher ei n is pyridyl, or pyrimdinyl, each

by el e C kit GO HLIIER e o

am no (rﬁHzD,fN(Ctbkh., whEeH, and GobkAndepBRRME, 0,15, 3, 614 an'd
T Ko R T TRONCH
an Coalc sty AN TN, 1o bt sy, ana —

each QfIWhJCh énand (G)(laubsﬁﬂmdwitb ano IS(sﬁJbstlﬁtbatslqyﬂependently chosen from

“Ralvee. BN o RRCR RGP b one” sd G(CI Rl hamino, -

(Cﬁalk‘irﬁ)?ﬂ ot falok§&rbeHAT e, hatBalle/1, @A, Hil valk d phenyl.
(Cl- C6a ky(lg) sﬁl‘l%‘oonam de, Clcli Eéal ky It@t;1 2ICaToxy, and pheny

aryl (Co- C4al kyl )t hi o, C1-C6al kyl suI fi nyI and

Cl- Coal kyl sul fonyl, and (c) --CGRa where G i's chosen
from-(CH2)"-, C2-C4al kenyl, C2-C4al kynyl,
-(CH2)nQ(CH2) m, and



-(CH2)"N(CH2) m, where n and m are independently 0, 1,
2, 3, or 4, and R is chosen from C3-C8cycl oal kyl
C2- C7nonocycl i ¢ heterocycl oal kyl, C5
Cl obi cycl i cheterocycl oal kyl, indanyl,
tetrahydronapt hyl, aryl, and heteroaryl; each of
which (b) and (c) is substituted with 0 to 5
substituents i ndependently chosen from hal ogen,
hydr oxy, am no, Cl-C4al kyl, - C4al koxy, nono- and
(Cl C4al kyl ) am no, Cl- C2ha| oal kyl ,
ci czha’}@anworaﬂaa%ﬁwygto(il@sn liavhemm,onpound or
o CQaim112 in which Al is
Al lsgﬁl&yéa&ﬁg%%&ggrl din-3-yl, pyridin-4-yl,
each gfywhioh @i sub&ityted with 0 toi fblsubﬁhmémy Imdependemly chasen fiony | |

ach of, which is substjtuted 0t S t

(a) hajqggrfuideRssth FYAMORYREN: FJF@rrP’(‘é)'&?Q gQQ‘f\ﬂia;oéﬁﬁﬁﬂz,c ﬂél,'
a it -SO2NH2, -SH, C1-
'@zﬂeﬁoalﬁt Mcgé%aloacq-gggr ail koxy,

hal oal and (b) C1-GC6al kyl,
(b) CiR2saliqd) @ze@;dlken@ (z82dalkymyl, C1Tsalkb3y,Ke@salkenyloxy, Ci-Caalkoxy(Ci-

SR ekl HbmS S3t di (Co Geatisifiipe, maproand di-Cr

W@Qﬂkyl@zﬁﬂlnﬁc fCQilkyIC@@Jd%Mlh()xﬁ\f?l r@zcéga(ﬁ@bﬂbk Cl-Cgalkoxycarbonyl

kanoy C2- kanoyl oXx C8al kox car bonyl

- n@g@o @d@l-@&-@@lkﬂ};ﬁrm@@ béx@‘mlyg]@alkyl)c oxamide, mono- and di-
(@-&a‘ikﬁbﬁ%ﬁ ALNECD gga"i‘fc‘)‘aﬂ&%égﬁ@’;q (tj%rﬂg'lﬁfno C1-Calkylsulfinyl, and

ayICsalkylsdEbigil] aridhi o, Cl - C6al kyl sul finyl, and
C - Coal kyl sul fonyl, and (c) -GR where G | S chosen from
(c) -GRaoliEy® - | C2- Caal kenyl, C2- Caal kynyl -

e e P —

C3- cscymmmmz)"gzwﬁammﬂyﬁ breanﬂ\qieﬁdmly(ﬂ dad, |<3y|or 4Gnd

B e Gy gy K e peterocssionlih Cs
V\'h' Ch @%l@%ﬂcﬁﬁéro%ﬁéﬁlﬂgﬁ;fngﬂgg gﬁﬂ%ﬁﬂ&ahﬂﬂyp aryl and heteroaryl;

substi tuent’'s | ndep€en
each dfyzd'ndxg,h) aad(a)os subst 1Bt \lvqth 0tcs —sﬂdmlmentqmdependentbrmdhosen from

I h | kyl . .
chitbii P ShoRd dnana - Sk CastRonst g e Gr(CyfelkyDamino, Cr-
ac;gmgﬁmg ERCOhAbAIkES, hﬁum@h A, is substituted with
fo 5 substituents mdependently chosen from (a)
haI ogen, hydroxy, cyano, am no, nitro, o0xo,
G - C2hal oal kyl , and G - C2hal oal koxy, and (b)
C - Coal kyl, G -C6al koxy, G -C4al koxy(( - C4al kyl),
am no(q - C4) al kyl, nmono- and di-(Cl- C4al kyl)am no,
and nmono- and di-(( -C4al kyl ) am noCi - C4al kyl ; and (c)
- GRe where




Gis from-(CH)"-, -(CH2)"Q(CH2) m, and

-(CH2)"N(CH2) m, and Re is C3-Cgcycloal kyl, 5 or

6- menber ed heterocycl oal kyl containing | or 2

het eroat ons i ndependently chosen fromO, S, and N, 5-

or 6-nmenbered heteroaryl containing 1, 2, or 3

het er oat ons i ndependently chosen fromO, S, and N,

i ndanyl, and { phenyl, 166 f@Ch of which (b) and (c)

IS substituted with O to 5 substituents independently

chgsen from hal ogen, hydr ox am no, Cl-C4al kyl,
gC4a| Poqﬁ’gr?g-salhﬁﬁf%tﬂl% élc@zml%ym yaighno, and

e

each ofi whicl ist smb&iteted :Wltlt (Umrﬁ sublsnnieme m&epéﬂdﬁnﬂﬁ olsazen frioam

B N A T T e,

Ctzﬁaaélkﬂxxnd ﬁcfl%@dl KRy hufdl - CAal kyl ) ,
am no nono- and di - (Cl- C4al kyl ) am no, and
(b) Cinosadky aﬁﬁcshlkqlﬁi -C@f@daﬂvhy'aﬁlﬂlﬂﬂ(omﬁz}@dalkemﬁloxﬂ C1-C4alkoxy(C.-

ST B HE Pk s by iy SRR

F@;ﬂk&ﬁmﬁlno&@ﬂﬂyﬁez-@sﬂkm@ﬂ queﬁga‘ﬂfanﬂ?lbﬁy | ¢,-BfekdxFcarbonyl,
Cl- Coal kyl; and R11 represents O substituents

i naepeTand (G -Elkddearhozemidg, 6@eﬁ7cyhk¢aﬂcaiayarb@>5@mde r@ano- and di-

IR SR R 38 s b e Bl Rusiny,an

oCI{a;hlkyBulfsm)djn@lto Claiml or 2 of Fornmula 3,
wherein: 0 Sop, OxI.. )~)~Z~~" Al YNNR 1 RL2

(c) Gla Whereor mul a 3
G is chosen from -(CHa),-, C2-Csalkenyl, C,-Cqalkynyl, -(CH2),O(CH2)m-, and

~-(CH2)sN(CH3)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R, is chosen from C;-Cgcycloalkyl, C,-Csmonocyclic heterocycloalkyl, Cs-
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl;
each of which (b) and (c) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C,-C,alkyl, C,-C,alkoxy, mono- and di-(C;-C4alkyl)amino, C;-
Cshaloalkyl, C,-Czhaloalkoxy, and phenyl.

14. A compound or salt according to Claim 13 in which A is substituted with 0 to 5
substituents independently chosen from
(@) halogen, hydroxy, cyano, amino, nitro, oxo, C;-Czhaloalkyl, and C,-Cyhaloalkoxy, and
(b) C,-Cealkyl, C;-Csalkoxy, C;-Caalkoxy(C)-Csalkyl), amino(C;-Cs)alkyl, mono- and di-(C;-
Cjalkyl)amino, and mono- and di-(C,-C,alkyl)aminoC,-Cjalkyl; and
(c) -GR, where
G is from -(CHz)p-, -(CH2)sO(CH;)mm-, and -(CH;),N(CH3)-, and
R, is C3-Cgcycloalkyl, 5 or 6-membered heterocycloalkyl containing 1 or 2 heteroatoms
independently chosen from O, S, and N, 5- or 6-membered heteroaryl containing
1, 2, or 3 heteroatoms independently chosen from O, S, and N, indanyl, and

phenyl,



Rl and R2 are hydrogen or nethyl; and R11 and R12 each
represent 0 to 3 substituents independently chosen
from hal ogen, hydroxy, cyano, Cl-C4al kyl,

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

Cl- C2hal oal kyl , and C 1-C2hal oal koxy. 167 18. A
conpound or salt according Claim1l1l or 2 of Fornula 4,
wherein: O OS Il Il Rl12 A ~X Y)LNAN\ R13 R14 | |
R> RL R2 Formula 4 Rl and Rffre i ndependent |y

%rpgen or methyl; R11l and R12 each represent 0 to 3
each ef which (blenddc) in qesintteciwith O Gswhstituenss maersgeently chosen from

A oty S LAY, £ a8y S o B0, 2CSlky Damino, and

CIC,@jhaloalkiyk axigl )C, dytlalodlkoend R14 are i ndependently
hydrogen or nethyl. 168 19. A conpound or salt
according to Caiml1 or 2 of Fornmula 5, wherein /I OS

RY3 i Ko g&undﬁr%glya&o%ﬁg @Cﬁ%nﬁqlrimt@c Rl and R2

are i ndependently rogen-or nethyl; and Rl1l and R12
A, is salsstitutapwish Ortd 3 Gubstit@nsuind¢pendenttyschoschefpen dalugey, hydroxy, cyano,

CETBR PO b el CriCabelpiRRS:) Gl &i-Calkosy, C:-
Clhg%hﬁ‘i'(@f}ld%g(yl)§‘£}ﬂino€é1'-@ﬁﬁﬂ(ly9 X ¥nd %io(bcrlég.{ﬁg(?"l)%ﬂﬁ), and mono-

or salt” according to any one of Claim

Fanddi-6C 6CaalkdjagiinoCCalld.

16. A compound or salt according to Claim 1 or 2 of Formula 2, wherein :
(o)

R
o s # o7

A \\|

X
ATY 'Il ril Ri1
R R, Formula 2
R, and R; are hydrogen or methyl;
Ryois C;-Cealkyl; and
Ry represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, Cy-Cjalkoxy, mono- and di-(C,-Csalkyl)amino, C;-Cshaloalkyl, and C,-
C;haloalkoxy.

17. A compound or salt according to Claim 1 or 2 of Formula 3, wherein:

0)
e s LT T2
A7 X\Y/”\N)kN N X
! I | R4 Rz

Ri Ry Formula 3

R, and R; are hydrogen or methyl; and
Ri1 and Ry, each represent 0 to 3 substituents independently chosen from halogen, hydroxy,

cyano, C;-Cjalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyl, and

Ci-C;haloalkoxy.



Al YNNRI1 ORI2 R1 R2 Formula 6 Rl and R2 are

i ndependently hydrogen or nethyl; and Rl1 and R12 each
represent 0 to 3 substituents independently chosen
from hal ogen, hydroxy, cyano, Cl-C4al kyl,

Cl- C4al koxy, nmono- and di - (Cl-C4al kyl ) am no,

Cl- C2hal oal kyl , and C 1-C2hal oal koxy. 21. A conpound
or salt according to C ain1lkg{ 2 of Formula 7: OS
R13 R14 X-%)~ )~ | R12 Al N N 0000 ~\ Ol | R11

Rl R2 Formula 7 Rl and R2 are independently hydrogen
or nmethyl; Rl1l and R12 each represent 0Oto 3

syRstit ' e

SUBSt | el AR Ul RO S BELIRARE horiy

i - (CLl- A4al kyl )am no, Cl1- C2ha|oa and

Cl- C2hal oal koxy; and 169 R13 and R141 are

i ndependent |y hydrogeaor gt hyl A conpound or
salt accogdi nggt o la 8, wherein
R15 OS ~X Formul'# 8 Rl and R2
agg pjn%?;(vmﬁ l\ n Bss MBushyl; R11 represents 0

3 su st i tuent§ i ndeprpdent |y chosen from hal ogen,
hydroxy, cy&qo 3- Cdal kyl, Cl1-C4al koxy, ﬁﬁ%ﬁha@nd
- (C1- CG4al kyl ) am no, C1-C2hal oal kyl, and C

R, mmw@mﬂk@nﬁemmﬁ@cﬁﬂ@nmmﬁaﬁﬁnt s C4- Ceal koxy or

CA- Coal kyl . 170 23. A.conpound salt according t
R ax@ %|2rﬁa1:h fepresep0 togk qﬁyptgugnts Wislependsntly chosen from halogen, hydroxy,

cyano, C;-Cjalkyl, Cy-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C,-C;haloalkyl, and
C;-Chaloalkoxy; and
Ri3 and Ry4 are independently hydrogen or methyl.




Res 0 S A.OOXLY)NAN XON | I R, RL R2 Formula 9 Rl

and R2 are independently hydrogen or nethyl; R11

represents 0 to 3 substituents independently chosen

from hal ogen, hydroxy, cyano, G - 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-Coal kyl . 24 A conpound or salt

according to Caim1l1 or 2 of qﬂornula 10, wherein Rls

oSN | | RI1 R1 R2 Fornula 10, Rl and R2 are .

i 18eperseompaungyatsalyacropdingia Glaim 1o £ ofFormplacks avherein

to 3 substituents independent chosen from hal ogen,

hydr oxy, cyano, Cl- C4al kyl al koxy, nono- and

I - (C1- CG4al kyl ) am no, kyl, and Cl1-

C2hal oal koxy; and Rlg Koxy or C2-C6al kyl .

171 25. Qco ound It accoRging to Claiml or 2
E% vvher RL6 OS YNII N\W~I A/XN

f Rl and R2 are independently
hydrogen or Ireth I R11Ris represents 0 to 3
subst i t uent &1 nd pendent I y chosen fr dlerimalafen,

drox Cl- CAal ky Cl- C4al koxy, nono- and
R, ang Xiéﬁ%ﬁynaw yamidregenet I@mi # kyl, and Ci-
R;1 and Ry, each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Cjalkyl, C,-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C,-C;haloalkyl, and
C,-C;haloalkoxy.

20. A compound or salt according to any one of Claim 1 or 2 of Formula 6, wherein

X
A7TY

Formula 6
R; and R; are independently hydrogen or methyl; and
Ri1 and Ry each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C,-Cjalkyl, C;-Csalkoxy, mono- and di-(C,;-C4alkyl)amino, C;-C;haloalkyl, and
C,-Czhaloalkoxy.

21. A compound or salt according to Claim 1 or 2 of Formula 7:

Riz Ria
A7 x\
Formula 7
R; and R; are independently hydrogen or methyl;
R;; and Ry, each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C,-C;haloalkyl, and
C,-C;haloalkoxy; and



C2hal oal koxy; and R16 is C2-C6al koxy or Cl-C6al kyl .
26. A conpound or salt according to Caiml or 2 of
Formula 12, wherein NRI6 0S AX~A YNNI I N
R11 R1 R2 Fornula 12 Rl and R2 are independently
hydrogen or nethyl; Rl is represents 0 to 3
substituents i ndependently chosen from hal ogen,
hydr oxy, cyano, Cl- C4al kyl, Cl-C4al koxy, nono- and
di - (C1- C4al kyl ) ami no, Cl- C2hH%al kyl, and Ci-
C2hal oa] koxy; and R16 is C2-C6al koxy or C2-C6al kyl .
Ri3 and7B14 aperindgpendemsbiiydregensuimethdcor ding to Caim | or 2
of Formula 13, wherein O S '000e I A.YNNa\0O ' I I
R 1 Rl R R12 Formula 13 Rl and R2 are independently
hydr ogencanpoumitdivy lsalt acvdrdid toa@dinRl 2r @asfiF ok nlacss evhiereth
to 3 substituents i ndepend%tly chosen from hal ogen,

hydroxy, cyano, CIL; ,15C1- C4al koxy, nono- and
di - (Cl- 48! kylyam o, Clji C2hal oal kyl, and

Cl- C3pal og koxhy. 2 npound or salt according to
ClAarmTYor “Nof ~ROr 14, wherein O S R11 12 A Y

N N - O00C\ ReIR13 R1BtFormula 14 RL and R2 are
i ndependent | hy@?ogen or met hylForigals &and R12 each

represent 0.t ubstituent g i ndependently chosen
Ry ang B8 A B ens e uRBSEn o SFIN3; | CL- Gaal kyl
Ry; repiesénta b @3 ¥ubsimindts indépetiertslchbdenl foth hal¥igB® hydroxy, cyano, Ci-
Cl- C2hal oal kyl, and )
Caalkyl, C;-Caalkoxy, mono- and di-(C;-Caalkyl)amino, C;-C;haloalkyl, and C;-
C;haloalkoxy; and

Ris represents C4-Cgalkoxy or Cy4-Cealkyl.



Cl1- C2hal oal koxy; and R13 and R14 are independently
hydrogen or nethyl. 173 29. A conpound salt according
to daim1l or 2 of Fornmula 15, wherein O S R13 R14 X~
A A Y NNRLL1 O RI2 Rl R2 R13 R14 Fornula 15 R1 and
R2 are independently hydrogen or nethyl; R11 and R12
each represent 0 to 3 substituents independently
chosen from hal ogen, hydroxy cyano, Cl-C4al kyl,

C, - C4al koxy, nono- and di - di7oc4al kyl)am' no,

G - C2hal oal kyl , and Cl- C2ha| oal kox and ‘R13 and R14
ard- i ndesrmmpiwdsplt ascosding 49 ClaimH acefliammala 9 mierein

hydrogen and met hyl. _30. /kgorrpound salt according to
Cdaiml Ob 2 For a Wherein 0 S 110000, )~ ~~
\ QAR12 L "

R11 R17 R1 R2 Formul a 16
denlﬂly hydr ogen or nethyl; R11
arﬁj R12Yeac repNesen R,t0 3 substituents
|ndependentl A en from hal ogj:n hlycg oxy, cyano,
Cl1- G4al kyl 1 C4a| koxy, nono- fula

R; andlR; Gfe inf¢R hl’léﬂt enle} nfedlid oal kyl, and
-C2ha| oal kox and R17 re resents O to 2

Ru re@tﬂﬁentt; Qm@atsgbstlmpﬁelnd@wdgm mhgaqm from halegemdwdroxy, cyano, C;-
th C ngd.or
Skl SRETalRBA didhor and -Gy O %n%cﬁaézha%sﬁ%f g

G—Baloﬂkoxy(;bﬂd:m or Xis O0and Y is -CH2-
or X and Y are absent. 174 32. A conpound

Ris 15(92 @6&“‘(0"&@&&'&6%]@’{0 any one of Claims 1, 2, or 16 to
30, wherein A is pyridin-2-yl or pyrldln 3-yl, each

of which is substituted with O to 3 substituents

I @dlepeddempound lvd ssinadcoadingal Clgin 1 of RATPoymulayl®@herein

amno, nitro, G -C4al kyl, C&l
1

0] S = | °
A1/X\Y/IKIIIJI\N \N\R
3 ||?2 11

Formula 10

R, and R; are independently hydrogen or methyl;

Ry is represents 0 to 3 substituents independently chosen from halogen, hydroxy, cyano, C;-
Caalkyl, Ci-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyl, and C;-
C;haloalkoxy; and

Rj¢ is C2-Cgalkoxy or C,-Cgalkyl.



C4al koxy, nmono- and di-(Cl-C4al kyl ) am no,

C - C2hal oal kyl , G -C2hal oal koxy, and phenyl. 33. A
compound or salt according to Claim32 wherein X is
oxygen and Y is -CH2-. 34. A conpound or salt
according to Claim32 wherein X and Y are absent. 35.
A conpound or pharmaceutically acceptable salt

thereof, in which the conpougﬂ is selected from

1- (Pyridi n-3-carbonyl)-3-(4-benzo[ d]thi azol - 2-yl - pheny
I) t hi our ea;

1263- ( Berrrypaywg)ossalhgecprding to Claim il dir 3-of Fprmula) ldc wherejn
t hi our ea; P)

1-(3-(Ben ong)ph

thlourea
pﬂleyu\ nx}N-S-(S-nethoxybenzyloxy)phenyl
)fb an)thﬁbure Ri,
1- (2- Met hyl guyrigin-3-yl - 'car bon 3- (3- (benzyl oxy)
phenyl)thloaﬁea & *I%n %
R, ana)iag&e%haasmuelﬁwy@wge%oylmeqi-}nbonyl) 3- (4- (pentyl) pheny
hi our ea;

Ry ls.r_emrpgmaizq to-Dsupkstitwents indepgndenily chsem oo kntlegepl, hydroryregano, C;-
1 5B Grealkoxy. mangs ADd -6y GualiyDaming, Curahnloatisl; aad Ci-

1 mlodkdNy; and/| - car bonyl ) - 3- (4- pent oxy- phenyl ) t hi our ea

Ris is o Gealiony jon Gn-Gelknly | - pyri d- 3- yI - car bonyl ) - 3- (4- pent yl -
phenyl )t hi our ea;
1-(6-Trifluoronethyl-pyrid-3-yl-carbonyl)-3-(4-pent oxy
- peenyly) <tdmi1p111nh& @7 salt according to Claim 1 or 2 of Formula 12, wherein
1 (3 Pyrid-3-y arbonyl) %{(3 benzyl oxy- phenyl)thlour

1 (3 Pyh:ﬁ\ ’ﬁl\ca Egnyl - 3- (3- phenoxy- phenyl ) t hi our ea

1%«? ﬁVf Skyl Nar ﬁ§ ) 3- (4- pent oxy- phenyl ) t hi our ea
11

1- (3-Pyrid- Ehyl %%rbonyl) 3- ( 4- permhyla-12henyl ) t hi our ea;
R4an%§-ﬁvg¥r'dp%?¥qgw3n%§9%¥hwﬁlq3 benzyl oxy- phenyl )t hi our
Ry; is le;fr@seﬁ’ﬁér() ) Mknﬁé{t? RidpendantyScHRIZEN B3 IIGERA b dRbRH c§ho, C,-

hydr ochl ori de

1C@q§kﬁyﬂn-@4§k§xx mmd Ji-(€1{Qualkeyhamingp KarGohilohikylyand C)-

(ﬁﬁéggkéy‘ g§ 175 36. A pharmaceutical conposition
co r|S|ng a conpound or salt according to any one of

Rie is G, eatkody bPC3CdlRglet her with a pharnaceutical ly
acceptab?e carrier, diluent, or excipient. 37. A
phar maceut i cal conp03|t|on accordlng to d ai m 36,
wherein the conposition is fornulated as an
injectable fluid, an aerosol, a cream a gel, a pill
a capsule, a syrup, a tablet, ophthalmc solution, or
a transdermal patch. 38. A package conprising a
phar maceuti cal conposition of Claim36 in a container
and further conprising instructions for using the
conposition to treat a patient suffering from

{§§(pyridin-2-y|oxy)acety|)



Hepatitis C infection. 39. A conpound or salt
according to Caiml that exhibits an EC50 of |ess
than 10 mcronolar in a replicon assay of HCV
replication. 40. A conpound or salt according to Caim

| that exhibits an EC50 of less than | mcronolar in
a replicon assay of HCV repl i cation. 41. The use of a
compound or salt of Claim!] %r t he manufacture of a
medi cament  for the treat ment’of Hepatitis C.

27. A compound or salt according to Claim 1 or 2 of Formula 13, wherein

Formula 13

R, and R; are independently hydrogen or methyl; and

Rj1 and R;; each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Csalkyl, C-Csalkoxy, mono- and di-(C,-Csalkyl)amino, C;-C;haloalkyl, and
C;-Czhaloalkoxy.

28. A compound or salt according to Claim 1 or 2 of Formula 14, wherein

. Formula 14

R and R, are independently hydrogen or methyl;

R and Ry, each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Cjalkyl, Cy-Csalkoxy, mono- and di-(C,;-Csalkyl)amino, C;-C;haloalkyl, and
C,-Czhaloalkoxy; and

Ri; and R4 are independently hydrogen or methyl.
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29. A compound salt according to Claim 1 or 2 of Formula 15, wherein

R Rz Formula 15

R; and R; are independently hydrogen or methyl;

R;; and R;; each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Cjalkyl, C;-Caalkoxy, mono- and di-(C,;-Csalkyl)amino, C,-Czhaloalkyl, and
C,-Czhaloalkoxy; and

R13 and R4 are independently chosen at each occurrence from hydrogen and methyl.

30. A compound salt according to Claim 1 or 2 of Formula 16, wherein

=z /
0 s \_¥
A/X\Y/U\N/U\N/@\ /E§:>R12
L E T
2

1 Formula 16

R, and R; are independently hydrogen or methyl;

Ry1 and Rz each represent 0 to 3 substituents independently chosen from halogen, hydroxy,
cyano, C;-Caalkyl, Ci-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-C;haloalkyi, and
C,-C;haloalkoxy; and

Ry7 represents 0 to 2 substituents independently chosen from halogen, methyl, and methoxy.

31. A compound or salt according to any one of Claim 16 to 30 in which
X is NR and Y is —CH,- or -CH,CH,-; or
X is O and Y is -CH,- or <CH,CHj;-; or

X and Y are absent.
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32. A compound or salt according to any one of Claims 1, 2, or 16 to 30, wherein

A, is pyridin-2-yl or pyridin-3-yl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro, C;-Csalkyl, C-
Caalkoxy, mono- and di-(C,;-Csalkyl)amino, C;-C;haloalkyl, C;-C;haloalkoxy, and
phenyl.

33. A compound or salt according to Claim 32 wherein X is oxygen and Y is —CH,-.

34. A compound or salt according to Claim 32 wherein X and Y are absent.

35. A compound or pharmaceutically acceptable salt thereof, in which the compound
is selected from
1-(Pyridin-3-carbonyl)-3-(4-benzo[d]thiazol-2-yl-phenyl)-thiourea;
1-(3-(Benzyloxy)phenyl)-3-(2-(pyridin-3-yloxy)acetyl) thiourea;
1-(3-(Benzyloxy)phenyl)-3-(2-(pyridin-2-yloxy)acetyl) thiourea;
1-(Pyridin-2-yl-carbonyl)-3-(3-methoxybenzyloxy)phenyl)-phenyl)thiourea;
1-(2-Methyl-pyridin-3-yl-carbonyl)-3-(3-(benzyloxy) phenyl)thiourea;
1-(3-Propoxy-pyridin-2-yl-carbonyl)-3-(4-(pentyl)phenyl)thiourea;
1-(Pyrazin-2-yl-carbonyl)-3-(3-phenoxy-phenyl)thiourea;
1-(Pyrazin-2-yl-carbonyl)-3-(4-pentyl-phenyl)thiourea;
1-(Pyrazin-2-yl-carbonyl)-3-(4-pentoxy-phenyl)thiourea;
1-(6-Trifluoromethyl-pyrid-3-yl-carbonyl)-3-(4-pentyl-phenyl)thiourea;
1-(6-Trifluoromethyl-pyrid-3-yl-carbonyl)-3-(4-pentoxy-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(3-benzyloxy-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(3-phenoxy-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(4-pentoxy-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(4-pentyl-phenyl)thiourea;
1-(3-Pyrid-3-yl-carbonyl)-3-(3-benzyloxy-phenyl)thiourea hydrochloride;
1-(3-Pyrid-3-yl-carbonyl)-3-(3-phenoxy-phenyl)thiourea hydrochloride; and
1-(3-Pyrid-3-yl-carbonyl)-3-(4-pentyl-phenyl)thiourea hydrochloride.
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36. A pharmaceutical composition comprising a compound or salt according to any

one of Claims 1 to 35 together with a pharmaceutically acceptable carrier, diluent, or excipient.

37. A pharmaceutical composition according to Claim 36, wherein the composition is
formulated as an injectable fluid, an aerosol, a cream, a gel, a pill, a capsule, a syrup, a tablet,

ophthalmic solution, or a transdermal patch.

38. A package comprising a pharmaceutical composition of Claim 36 in a container
and further comprising instructions for using the composition to treat a patient suffering from

Hepatitis C infection.

39, A compound or salt according to Claim 1 that exhibits an ECs of less than 10

micromolar in a replicon assay of HCV replication.

40. A compound or salt according to Claim 1 that exhibits an ECs of less than 1

micromolar in a replicon assay of HCV replication.

41.  The use of a compound or salt of Claim 1 for the manufacture of a medicament

for the treatment of Hepatitis C.



