WD 2006/ 083271 PCT/ US2005/ 017308 1 SUBSTI TUTED ARYL
ACYLTHI OQUREAS AND RELATED COVPOUNDS; | NHI BI TORS OF
wo/bdesbs REPLI CATI ON CROSS REFERENCE TO RELATED PCT/US2005/017308
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[ 0001] The present invention provides arylthiourea

derivatives and rel ated conpounds, useful as
SUBSHITUTERIA RN e ACY LTEHOUREASAND REGATED OMRRAYNDSs INIAIBITORS

rel ated conmpounds ?(é?g)lﬁifqlﬁﬁqb tﬁoﬁre pot ent and/ or

selective inhibito vira |cat|on

particularly Hepatitis C virus repl i cation. The

i nvention al so provi des pharnaceutical conpositions
CROSS)REEEREN@EOTQ RcEﬂJAﬂi’ﬁfeAPHLWAHm{& ea derivative or

5 R, 0B RO SBAR et v
filed MBI SER0OUWIGEH isHRFEdY ShdotfoRded By ref@aricaiimitaentirety.

arylthl ourea derivative or related conmpound as the
only active agent or may contain a conbination of an

FIELB'OH tHEGNAVEXEeN vative or rel ated conpound and one or
nore ot her pharmaceutically active agents. The

i fR0eht Thaprbend inyeatidndusvides anlgsovres dervatiygsrigd Felpigd pemeounds,
usefuf ) an&ggﬁlagér} ?ité%ﬂlsne% lthlmééva 15&%%5 cor[n &91%]6 dls osed

e orig naI re to as vira
herenhﬁp pbiehi diassetbcttd mglbltsﬂsexﬂ v1ra1rrt:pjlcamm panvianiatly Hepatltls C virus
rs ternmed i nfectious he atitis

repichicy RARYROITER B30 B8 Keb PEATAGBET PP (PPl bne or more

arylthli'(lﬁyéa defivaiel 1 $é1918d 06 mpd R dAnd bﬂﬁm&e?ﬁmaﬁlcally acceptable
denonstrated to be a commpn route of transm ssion of

carrieys, pedipipripear dilpants. igh REYMIPUgcRgompotE QRTERY ¢ iajR at prylthiourea
denva%%@ gﬂélé{ d gﬁ??{unﬁ’ bs e %Bl;?ftarcﬁ{;@;géﬁf &%J}%ﬂ%dlﬁ 4 §orﬁ§m£tlﬁ§1 of an

emolo and clinical features of the disorder
arylthmbwearrtmvﬁm\te drhelated odmpoAiid ahd 00B9r rBore wthek pbarmaceutlcally active

agenti ﬁgge/&am ggg ¥ov1 |“}fg*F) ?t Iggrltrseaiil%ﬁgga?‘%g I(Zg\g%? g’&&tlons n

mammaki ents i nfect ed W|th HBV, it becane apparent that
nost patients having post-transfusion hepatitis were
negative for HBsAg. Thus, hepatitis followi ng WO
BACI@@Q@@@@ZM PCT/ US2005/ 017308 2 bl ood transfusion
hat was not caused by hepatitis A or hepatitis B and
vvé@O;%h lbs thg U 84’k herdifeaserasiginally refsrrethie-aa viraleppitis was distinguished

into tvbfo separatté isorders termed infectious hepatitis (hepatitis A, HAV) and homologous
serum hepatitis (hepatitis B, HBV). Transfusion of blood products had been demonstrated to be
a common route of transmission of viral hepatitis. HBV was originally assumed to be the
causative agent of post-transfusion hepatitis as the epidemiological and clinical features of the
disorder did not fit those of HAV.

[0003] Soon after a radioimmunoassay for hepatitis B surface antigen (HBsAg) became
available as a tool for identifying patients infected with HBV, it became apparent that most

patients having post-transfusion hepatitis were negative for HBsAg. Thus, hepatitis following



[ 0004] The causative agent of non-A, non-B hepatitis
(hepatitis Cvirus, HCV) was discovered in 1989 via
wa eooemsizng of cDNA expression libraries nade frOnURNAS/017308

and DNA from chinpanzees infected with serumfrom a
patient with post-transfusion non-A non-B hepatitis.
To identify portions of the genone that encoded vira
proteins, the libraries wer @ screened with antibodies
from patients who had non-A, non-B hepatitis. These

blood iranefssiomtiabwss nas nausehby bepsHbnA of heratitin B apdryes St“PﬁégluenﬂY referred
|de tifi responsi ble for the vast majority of

to as né)gse’snogf]fge - ﬁ\ non-B hepatitis. [0005] The hepatitis
C[0004‘] UThé Gausativeafertt bEnomAl n@r-B\hapaitis (epatesC ofrus, HOY) was

| sease i.nt ted St tes

discorgiidap 1985 Hasenting ! SUU e i FogoRAG 4gDNA from

chimpRfFe € Hrec®dd withl§iith GroRePpdtichi With owl-ttapsthdio®RoPAl B&RB Mepatitis.
cirrhosis, end-stage |liver disease, and liver cancer.

To identifipmartiansfithe gamomehat ageded wral prajeipe thelifirariys WHe sgeaged with
antlboﬂpeg ﬂ{ éaqgnts %‘6%9 Bbh %O %ﬁ% ﬁegat!ﬁlgv Th(e@"ﬁl{/es rs went on to show
ng ongoi ng or previous infection with the
that theivinus thelylegeatificd waQespansible fanthe egstinmpaerétyl o capg9ofrpn-A, non-B
10, 000 deaths annually in the United States. Hepatitis
hepatifis\/i r ys (HCV) infection occurs throughout the world,
a[U@OS]pTh@heﬂaﬁtli CsituélBrine bf hatmatprevaprteseses efichrirdc liver disease

or cause of transfusion-associ ated hepati.ti
inthe JpVIG SBURE SHEEOWHS BRETLUPTROT PLE GG FEPH e to 70 percent of

) t 1R %Ok 158 PRSI AIDES MR sL10¥ BiYr iSda¥e aRd Bv&2%hcer.
Chrongrﬁyalgls 3% lytptHé:V |spgalréo a common scaguse rof hepatltrs in

AlmostridhillieruAimstiesnsoxded pescast olilic prd dapelationt hayeanihodiepediCV
o RS T PR AR B i b e
estlmzdat&deo ta] HI}M] deﬂhe ammtlﬁlrphaﬁhlted Sﬂaﬁs/ HepaittsiCovirisg HCV)
_ usual Iy ass th mld. s tons. .. However :
infectSPGEHE QRGOS P P LE5E o0l B AT Heale g mlor cause
of tra&?&ﬂﬂrﬁas%dﬂte&hﬁﬁﬁtﬂ‘@ﬁe s&@f@aleh&ﬁ)f@hﬁm@ﬁn Blob® domuas frym

i nfected people, 10-20 % w || \c')ﬁress

arounfl tlfeaveri laastbeen shywaida aptyibsteeen ORBATSSL 2% HG s alig common
causc %[P Ré %{IS h 1%?PVY&ulais eQﬁé’s@é 9)001@0(1 ¢I’¥&l§0t$c af}‘&% haﬁfélb'eﬁfjan estimated

toce ar carci nona. ortunately, the entire
150, Oomﬁm tasds pOiFGVanfeotion eachyear |nsﬂleﬂb11ted Btages alone during the past decade.

(&)ﬁ?]c 5’ Bgﬁc%u ]I)}Paga?eﬁg Pﬁ’ectu?nl 19 g\ssuen Gs o??%g%&ﬁglslg s¥mptoms.

Howeaay c@iflericB 83 geb i AT bnlyT¥%d-20% oSfl‘Bhﬂlfﬁctedlyﬁipdmﬁﬂ], clear HCV. Among
si ngl e-stranded positive RNA

i |
the grpdl GronsrdlygeiReRD PP SAROp i il Brogret o) tyRiFbE Fifitons

know# BQmﬁﬂSQQE&d fhoRtlen 9158, R dRERb@ilVePEanc@Raléd KopafddeldMrt@rcinoma.
acli ds. The polyprotein is processed by host cell and

Unforpimately, theomgizsiaectedtpopelhtiesis apgkder thesd liferhraateping caididons

TR G R RSO APEOREN 0.
S@OOBV]a HQV fsfacshenlit ergeloptd, rsefglees‘trahldéd pqsttive RN Ayltrigyin the Flaviviridae

f t t.hat t
RTINS AT T "

about@|, (W0AnNAY &cidd. NAR PoBProtéid @Nproédsedd by host cell and viral proteases into three

major structural proteins and several non-structural proteins necessary for viral replication.



[0008] HCV replicates in infected cells in the
cytoplasm in close association with the endoplasmc
WO edocosd2om | ncom ng positive sense RNA i s rel pemesoancl7308
translation is initiated via an internal initiation
mechanism Internal initiation is directed by a
cis-acting RNA elenent at the 5 end of the genone;
some reports have suggested3that full activity of this
internal ribosome entry site, or IRES, is seen with
Severil tdefféremgenm@esma@bwnth skightlytlifercrizenemicreqences that correlate with

untrans| ate

differgpCps{ill TEPOPITE qo en ePte‘g h m@rfe?&‘%l{)lik&%& gﬁlgf ﬁget%ﬁggﬂti?%?el n

p[oodsicCHEV ﬁf)hctd@d i hﬁeqnermut:: aothbyytppledre,oh yidse aSSbGial\KHg\Elth the

of a lar approxwrately 30 m no agid . :
endoRSTYReBrORT; TERTRTEERULE B3P e BT ERRE Srbaplatigds itated via
an mt&n&’l 1ﬁ9§ﬂox§ﬂn%}ﬁhlsﬁ‘1€ NhieHRBRItiatiBR isdifedied 56 lafcis-£0ti@A RNYY element at

net al | oprot ei nase, NS2, or the viral serly Srot ease

ot

the 5' NEBpTAhe geTiomes 69rRe Feaerislave svegssted LY asty hisigggakdbosome
entry 51|.% of ltlirEluéc %sﬁegr}; wi{k@%eflilﬁ@@(ﬁu@t &Qq[\l)&élgréﬂ p%%g /tAl\le SAHratral{l%lsatBe)d region

(UTRb)ﬁrQI the fisst 1 Bhamaoacids gfitheegderf ading fraing 4ORGNH AHdhe protem products

ofH l\ﬁcl:r\lé gg%i@g%olm lyr%rqgiyas ?G%rgng an Pa?&ﬁ:\(gys rsﬁm%satéllg §O(Yd ammo acid)

polypfoeeiﬁ Qafidal Rt by 6tie dfitBre6 prolLS! Hhid hobt sig‘mel pappuasegma ®n‘h1c3elf-
RNA

ey RS8BT i Ron of
these Eﬁzﬁﬁé& Efo@héémh@s}frum pﬁftelﬂpg(? F108iH t15‘2)( &nd isiRictural (NS2, NS3,

/' messenger RNA! ffective vaccine is
NS4Ag NS4B| NSﬁéezmid\I S%listpr@teme thapang mcquurgd fariremdishtjont #nd neekaging of viral

genortalﬁm Ngggtls &l;]ec aglsi&lnal cfepeanlf]‘(\il(é‘rﬁa I?I&%%g ey%liefrés%' @m ﬁ{ahls responsible

for th@ldtivedlonZif g inpiipeAdmiz RN Ai0b @ Gtgatiee sedridad aaspy (cpmpEmentary
res nse i mar ked enet| grlablllt

RNALACBSUA PV RSV DEmEIAR Ph TR S B more posive

sense @/n?e@%enkg%m\ Several institutions and
aboratorieS are attenpting to identify and devel op

af009] Wafigetingsvacane isemeatly neetied ovet gevelqparent pamfikey abghe near
1 t 5
future%caus? 1?)?9(/0}‘ n %lf Qitéﬁ]deﬂlclﬁl\r}lfg? g&a’n é{[ﬁ grgalg %‘?frﬁg I()((i)%% %) a weak
neutrddizing hansona lahd pfomepmw cdlmlanﬁmmnﬁemsmse pal merked genkitip harlablllty of
i nterfer [ a vedf r.use in HCV treat nent

f t
the vigys, andiikhige nfagﬁ%%léﬂrrépé ea RE P& z?“rllstnérfer on is a host

PrE 6] Beddpdtingtidut{ORsénd lﬁb(ﬁr@@ﬁ@@ﬁe aftémptingab 1ddﬂf1%Cdﬂin’&Selop anti-
and has natural antiviral activi tI%g These st andard

HCV lengss Correntht the prly shecthiswesrany, azaingt HoY, 1 alpheyterfirap dfhich reduces
the arg nt BEGWsah 8L vt grfdf tﬁB&HjﬁllrngSQi)nﬁ &l %rsﬁﬁﬁ)proportlon of infected

eginterferon iIs erferon that has been
patiem® dhfphe dlterﬁﬂnenwesﬁﬂsyaﬁvyoweﬂ doradelin HON trsfatrgerit arrog@thah ¢antyears ago.

Alphz} ‘H&er%b‘lnu‘ﬁﬁﬁ‘ ‘l& @é tﬁ% ﬁ gsgng%‘r §X %e%{a%nsé\ %ﬁael‘ 11%8?{3?@@& hﬁﬁiatural
antiviedd UEHStyO TThedestanapidl fBmms ¢frinteiferps; g;dmt/ad amlrpl%belng replaced by

interferon and the nuycleoside Ri.bav
pesy B AP Rr RSO OOy A ELTHSErd B iag b modified

Chem%9@}66$§1% 24ditibEot M%?Q:Qﬁéx@ ﬁ%ﬁ@gle o‘ﬁpél@&ﬁﬂeﬁé&}&bdlu%%e ¥sent time,
Ri bavarin has little effect on but ad
the optimal segimercapspis o be a 24- or 48-week course of the combination of pegylated alpha

interferon and the nucleoside Ribavarin, an oral antiviral agent that has activity against a broad



i ncreases the sustained response rate by two- to
three-fol d. Nonethel ess, response rates to the
W@ oovbiog®2ti on i nterferon/ R bavarin therapy arepPCT/US2005/017308
noderate, in the range 50-60% although response
rates for selected genotypes of HCV (notably genotypes
2 and 3) are typically higher. Anbng patients who
beconme HCV RNA negati ve durﬁng treatnment, a
significant proportion relapse when therap IS
range sf wpp'ed By aspiﬂ}hhawaramua&ht%efchr]@n HGY: éubafdtdm it to interferon
mcreas?s I f ds Al & %%gggesr%e%& S TREL- ?olasﬁlgﬁétﬂél%g x‘%ﬁd?ls@f%@eﬁ to the
Hege age at fs receiving interferon of
combimﬁlﬁiﬁﬁﬂterﬁﬁt(ﬁlhRfHauadn ﬂherapy mptxmtkrat@agsble aangd 50+690@ raitbwgln response

as been associ bone. mar u ess'v .

raes 15 A BppB TG Y (hopbgn Eeroniens Pt SHRRLGTGIIY Bigger, Amons
patienfEWEORIY MBI Y RN 2 héRGVS durtiipgQtcanged atsigifi@yt pdpodiat seapse

mar ked |rr|tab|I|ty, anxi ety, personality changes,
when gheppadssteppedand even suicide or acute psychosis.

! B{O?Qf ﬁ{zﬁfalﬁolﬂe are é?%rﬁﬂcah?ﬁﬂleﬁé $e lefrt & adbibted with each of

se In peop e Wt revious history of drug or

these azgemtsh d’latlatwmeelﬂn@(ﬁtj_t@]fe@l dﬁerelblfegfclt with fluftikssymiptoms. Pegylated

[ stan1ne [ e
mterfegﬂla ﬁaﬁl;‘;e §%Fssg?16tf3? Wﬁtz‘ € marow ﬁc,g rgssé df%g:ff?%tfs doséorﬁaéflg,{y e]gﬁ
interfét6NBAHLIS r@fneﬁ@gsmiahsc éﬁ’bdtsh iPsdlaig'ed eheripyean icakese marked irritability,
effects, [0013] Taken toget her, e proceedi fﬁctP h
anxwﬁynmrwhty&hgwgm qepERTE™ ARG AV OHIcHIETOL BTG BYERRT- Inerieron therapy

has alﬁﬁt&ﬁ %s%cfaﬂ:a'vmht &faﬁsé)ﬁ'l p@@ﬁ@Wlﬂﬂaﬁar&lﬂdsr}Hs‘bﬁyQﬁ Wipadriadhol abuse.

do not suffer fromthe above-nenti on
d [eoWRIaSids eff&wwmbawmmwmdehlsm@m@r}lkqﬁée effects (itching and

nasal %télf/fgw%sl) Wd Qr[e%/%l gl? toCcng &@&she%o %r(ﬁq'ﬂ{i %élls GRAMMAmine like side

certain ar | our ea
eﬂbaderivatlves and related conpounds, mhlch possess

gfgolﬂ_-\é]lr fpgllfeg%gée{t}#é; %gpr@cg%.&r&%cetgh@%gb ar sg%rlrlgesﬁt (r:lor;rlpfgr Qf‘flectlve small
moledulihRibft&f Bf Apatitile atitub képlicationlthid do @bt dugkt from. thér Higove-mentioned

i nvention al so provi des pharmaceutical comnpositions
drawhagk® ai ni ng one or nore conpound of Fornula |, or a

salt, solvate, or acylated prodrug of such conpounds,

and one or nore pharmaceutically acceptable carriers,
SUMBMAR YOFEKE ISVENIIQNNt s. | 0015] The invention further

conpri ses. net hods of treatln
CERA TS BT one o RRU T PRI LB §00 ahd e
certaif afyll edYllthiodfeaddEEivitived ﬁncﬁremmumduﬁs wEmh Ijmésassl ant1v1ral activity.

effective to reduc ns or. synptons of the disea
The ieniaeii HEFS COTHROVESS SHIQETH B A SRHSEY REFING Fgitors of
Hepafity € gllrhsol%ﬁhcaﬂéﬁ tirRdHnREd oY préVi@G hPiscerkital dodyRBiI0aS

I's particularly includes nethods of treating human
contamatg anatos moud $aampougd pf Bermate 1, ot @8alt, selvateljos eadated pradrug of such

compRiR P o ggfzn%?@p%z;lm ceioARgA0ep At Wficre LRGAMRAT MRenss.
reat’ln er ni I nc In vest oc
al[l@i)lﬁipff‘hs tnveﬁicmcfuﬁm‘rmampnses methods of treating patients suffering from
certain infectious diseases by administering to such patients an amount of a compound of
Formula I effective to reduce signs or symptoms of the disease or disorder. These infectious

diseases include viral infections, particularly HCV infections. The invention is particularly

includes methods of treating human patients suffering from an infectious disease, but also



animals, suffering froman infectious disease. [0016]
Met hods of treatnent include adm nistering a conpound
wobookosizni a | as a single active agent or PCT/US2005/017308

adm ni stering a conpound of Formula | in conbination

with one or nore other therapeutic agents. [0017]

Thus in a first aspect the invention includes

conpounds of Formula I: S A ,X Y ~Z.N 11~ N~V _~

WA2 | | RLR Formuilal or a pharmaceutical ly,
enconaxampmﬁioes efiir¢ating ethendnimplgOngpding ligesgockang damesticated companion
ammagsb end ntI n&;c ?na(il%f\é substituted Cl-Cl2al kyl,

fono- or di- (C1- Csal kyl)am no,
Ooil QnMekhde Ubﬁédtmﬂttélﬁblﬁﬂb-aﬁﬁﬁaktkﬁmg/é gorppiund nﬁFblynula I as a single

aciveHES i A e RGBS 51 B gn S3yob BORGR POF o Fore oher

therapgg@csg%ehgt ed saturated, partially unsatur at ed or
aromati c heterocyclic group wher ei n at St one of
AL00&TId Thgs ing fipt asprct teanyepti @wgkuriﬁﬂoawoaw fogmula I
carbocyclic group or an optionally substituted
aromatic heterocyclic group. [0019] X and Ware
independently 0, S, NR Sr absent, where Ris
hydr ogen, Jtdl’t?gnal stl t ed Cl Coéal kyl , or
optionally A (/%*# 2kyl ) . [0020] Vis
Cl-C6 al kyl’,? al kqanyl , |CS cycl oal kyl, or absent;
and Y is CI- 06 al kyl R1C1-Rp al kyl substpohﬂltlgq Wi th
C3- Crcycl oal kyl , C2-C6al kenyl, C3-Crcycl oal kyl, or

orapmnémlcawmqntablmﬂhkteofs absent Wis absent; and Z

| TSR AR At PR psiof Wswut%?‘ Cdeﬁzgil@‘péﬂ&“%iy

substlﬁgecﬂthnd Qﬁﬁp@lngﬁmyY)aﬂrro EtnkKlYY subiZtufed Gl edlivdnyl, @ptlonally
C2-C6 al kynyl, each of which is substituted with 0 to

substigited G5 Csayalontky], aipariefs Hprehatgd eleBANG GAERRCHEGFapp; or an
optlo@lﬁ tlt(tgc{@aﬂﬁlate él glﬁﬁg(ay urafed; &%ﬂﬁl‘lfﬁ’ﬁlh‘éb&ocy@lﬁlﬁ%@p, wherein at

oXY, are joined to forma
least &wmmﬁemedwmtau patlmllm subysti tted Anematipr earleng yeliq grgup or an optionally

b t1?tﬁ ornala@/he;onga n| n(gl one addi ti onal het eroat om chosen
substgylechTRM HIW " ®AT%€h 5- to 7- menmbered saturated or

mMpeQo U D{Saitﬁwalt@ﬁidépeﬁ@ﬂtls' G BRI, braksentywhére ® is dydrogen, optionally

substituents WO 2006/ 0&3271 P @S&% g 1817308 6
S“"“‘l’“ﬁ%‘bﬁéﬂé%’l 9t eptismally syostituieda ¥'bxy, ani no,

(Eécﬁlvklx IG1-& al@ﬁab&@wken?nes caﬂasicléialk 1, or absent; and Y is C1-C6
al kyl')am no, C -C2ha oal ky

alkyl, @L—Cthqyba‘bR@W:d with C3- C7cycloalkyl, C2 C6alkeny1 C3-C7¢ycloalkyl, or absent;
wherein when V is absent, W is absent; and Z is carbonyl, thiocarbonyl, imino, or C;-
Csalkylimino.

[0021] R1 and R; are independently hydrogen or R; and R; are independently C,-
Csalkyl, C,-Cs alkenyl, or C;-Cgalkynyl, each of which is substituted with 0 to 3 substituents
independently chosen from halogen, hydroxy, amino, C;-Csalkoxy, C;-C;haloalkyl, and C;-
C;haloalkoxy, or R; and R; are joined to form a 5- to 7-membered saturated or mono-unsaturated

ring optionally containing one additional heteroatom chosen from N, S, and O, which 5- to 7-

membered saturated or mono-unsaturated ring is substituted with 0 to 3 substituents



[0022] Certain conmpounds of Fornula | disclosed herein
exhi bit good activity in an HCV replication assay,
wa@ paka/0s®7t he HCV replicon assay set forth in ERenvpb®o8917308

which follows. Preferred conpounds of Formula I

exhi bit an EC50 of about 10 m cronolar or |ess, or

nore preferably an EC50 of about 1 mcronolar or

less; or still nore prefera®y an EC50 of about 500

nanonol ar or less in an HCOV replicon assay. DETAILED
indepdDESERI FHDbDNT @R hallelgeu, hdeny, @ninodiendaakyl, OESarkes: anangsd di-

) g forth the
(C‘CFﬁQ%%F?%ﬁfyﬁggg Fgﬂﬁg%a%g&%gfpful to provide
dﬁﬁ)Bl]l Cedis c@ﬁpcﬁﬁaﬂi af FbrtrﬁtarfBilstcstbdahersmcéxhibit@'ond activity in an HCV
i nventi.on .a e de

d f the
rephc%}&gpﬁggagt 25045 O RBP4 b B GEPTRE S 8?‘#3‘#\%‘%%8

Prefer?e!dl c @%Dﬁﬁs@@oﬁﬂlﬂa $ k18t bl ECstFaBBut Ud elcrobidifion ldﬁﬁ\be more
me nmeaning as is connDnIy under st god by ane

prefersbdy lah EGiso efladoutr It mtceommrcm lessi o still mesp predirat) e pp Ko oFabout 500
nanonLOQar or]less ﬁ‘[%ﬁ\’lrffﬂﬂ%hl& gz al | subformul ae thereof. For
or nu I"udes

I nc conmpounds of Fornul ae
IA-VII and Fornmul ae 1-34. [0025] In certain

S| ' romula | may contain one
DET%HLEﬁgﬁgggggvﬁﬁﬁﬁﬁggﬁéﬁgﬂéﬂ?brgﬁch as stereogenic
CHEMFON B SSRIPSIORIABDIERMINGXRY and the |ike, e.g.
asynmetric carbon _atonms, so that _the cgng% gg »
ef023] Priordp pettipg frrthshe peRtioria F‘Ftéﬂffle‘ﬁ‘é Bl o Pm‘” ©
deﬁmﬁ&m '4BG3in tétths P(?be {588 hEX AT RnpduAGESTAREFre®int AREAEGH drdY described
tive fornms. For compounds with two or nore

using ataydmdehomcn@tmne Ringess défosd othenpiew all decbaisalandiscicoifig 'IeVnS used
m.xtures of. d| r [
e 5 T 4 5 R, i EPEBLA il o o
inven@dn bdléngapt i cal i somers and mixtures thereof are
enconpasse I n addi C un s mnth C on-
GBORF R P igge St uPRimEE %‘b ufyiflRaes

compdRATBE FErnfudd - 011 dnB FohREROUNAS be' ng | nC| uded in the
present invention. In these situations, the single

ef9as) bresrigin situations e perapqupdsel Faymufadimay, confin Opgor more
asymrrolgt%{%‘ e{%ﬁ%ng%ua%@?&é& eﬁlc%)éﬁ]tugesi%r%o% es(’h&@@éidsthé [195”&: &, asymmetric

rec sors uti1 on
carboti amﬁmaétoethat tﬁaeecnhpnundmcaofextshm m‘éfctenutestt@salsmnﬁral fsmnso eThese
Y4

acconpljs exa ent i ona
compiiih RS A Sample S TERES o e BB fol RS oy Tbgfis yth two
or moPd&RImedic el@rhélﬁﬁ&ﬁ&l capotindsl Sdnl’la@ldltfoﬁﬁll}eb’éiﬂﬁbdtﬁeﬁoﬁ:dlasltcﬁbomers
HPLC col um. WD 2006/ 083271 PCT/ US2005 £3
For cqroyrpfis havangeasymanstsoisRiFre isiewd ph Y ORISRk o s ptcal isomers
and i QLIS Fhetrézﬁ‘ at BHEh :%Qed' SIn B@itibi, %ﬁlﬁgundts Qifi¥rodRcaffonldotble

speciftic tautoner rat her includes all tautoneric
bondsf roayneccuf ﬁ)OQ?l}ld 'Eh@rtpar,e‘sémll iseroerist foons ¢fshe perapriads being included in

the presrza%l mventfril)lnI I ?h%geo tuatlons t%g S’Hgle%ﬁ&%{fo%le?sg E noﬁth:glly active forms, can

be obtained by asymmetric synthesis, synthesis from optically pure precursors, or by resolution
of the racemates. Resolution of the racemates can also be accomplished, for example, by
conventional methods such as crystallization in the presence of a resolving agent, or

chromatography, using, for example a chiral HPLC column.



present conpounds. |sotopes include those atons having

the sane atom c nunber but different nass nunbers. By
woryeos32gener al exanpl e, and without |inmtati oPCT/US2005/017308

i sotopes of hydrogen include tritiumand deuterium

and i sotopes of carbon include 11C, 13C, and 14C.

[ 0028] Certain conmpounds are described herein using a

general formula that includéds variables, e.g. V, W

XY, Z A, A2, R, and R2. Unless ot her wi se

S [PO26]f Wenelre zemtpound Exdbih al vagiothiaptomesin fernfsptheinygntien is not limited

to anygqn&?gﬁ]%ssbgcdf g?a{.lg)%getrsl Yuth thf(gt lltﬂgl{ildéc/faarlll t%%l%%n% %H}IS& if a

t [ven7)t TRe }&Eﬁ&ﬁblﬂ?&)&ldﬁﬁs ﬁnkbﬂédl touhc%ldde/\alt isompestccf atonns (R’burring in the
occurrence s sel ect

Presef}%rﬁg‘gaéﬁﬁgg (SPyPPES GRS ORI IGRE (F SRe Sigrgnumber but diffrent

mass AU aY A5 oF’%enel%llJ Bednipi¢! QR4 ittt/ 1Ritavieh, iddtbes ofh@drogen include
pern155|% i f such conmbinations result in stable

tritiunc endautediom e{r@losgypwwécarbmm@%é&t liCeand 145 ysed
nean y r &nclud
SBEPn A Seh §R0 QTR e AR AP, s
vanalfle’soérgt‘h eWi, Ndiyc 4t Adl, /gz ®Rip andoR2v Udkess ctthqwmetShemﬁed each variable

W1th1ri‘:j sﬁéh ggat e at 0{]’1 n?dsm gpgn%ein}/lg o? t%ﬁr) \i/arlaFlﬁ & I%Oué)wsl] &§dld to be

substififled, BS. @ltﬁ mzaRe th&@thagrap rﬂw% sﬁllis&ttﬂéd withop Gd tv&SR’agﬂ)ups and R*
substituted by an oxo the a ring

i 'S

st cach GpRATBEF By<IeHEs BEFR@IRNAIT NS GRAOT 1 R AL Serdinations of
substlfdegg andBf v dﬁ-](a@fgg L e?mﬂyl'ble%iy PERBR ofBRRtIbALeREt RYstaBleO

I's a pyridone |nat|ons of substituents and/or
compvardsabl es are permissible only if such conbinations

r t.in stab oun or

ﬁ@g% r‘rg h‘f’ tefme sub'&tlt%?a 138 ug%d he(g%ﬁj%éaﬂg tsht%gg\f%(ﬁ%to? l?l()tre hydrogens on

the dds@nﬁﬁﬁ@ﬂﬁorﬂ & drofy iy réplaedipid md;eleblatn frem tielifdicated gIOIUy, prov1ded that

ust to survive isolation r ctlon m xt u
the RS S BOBLA AT GHFGE S1ob FRTEG. YRy LRGN s X, =0),
then & IE}%%’gQ;SQBﬁ thea@ih hre rEHERA] W aRIHiARGnoiORdsia@libituted by an oxo
bstituted"” indicates that such groups may either he

groupyths @handticuingds tplasedbiy the gewespardingparalynyisatugtedpe. Jfor example
a pyrldgle ? P sulbgtlﬂgfaed %ﬁ%&& (2 d'i)M@' @ajg#)ﬁ{atilons 2f substi@Ent and/or variables

sui t e groups such as _
are pdriﬁik%ﬁleﬁbrﬁ}tif@ﬁﬂdcdm’h’lmtmns fe@ﬂBtb] stBil ctoamognglﬁ@ wesfut $yathetic
inte Y, te%ng{ setp q%:?rggoq%g of gtgélte s Prg d%ﬁn%g’né‘i% It C)plly E%larlillggm}dqﬁgt is
sufficiintly SobudZto @@vivdl iksleunl frdrs b edhclisn Mixtite %da;hk@qmgﬂt formulatlon into
roup such as acyl or the like); carboxam do; alkyl
an ef%qatw;sheremqep 8gihg cycl oal kyl groups, having 1 to

agi&g%"@hm sgﬁstl%utéd} 1?1‘&19&!53 HatGREP LU MBP dither be

kynyl roups (including groups having
unsuhsnmtqdrormsstunmatom at mdre| df pngeibe avrilableposigions tmﬂv 1,2,3,0r4
2 to about

carbon 6
posnlﬁ@fﬁb@%ﬁ%‘?ﬁffﬁg@% grou S SUCS\IAQS %Bg Jlg)c‘clsc;)é%% ?Jjergmh avi ng one
or[oomr Suiabl@gidupd tkagesbaprdseht @ 'lsubslltabdiuposﬁlononclﬁdeo bt are

to about 6 carbon a aryl o y uch en
not hlallltR“}/F% Fio heoBE SVHRE MG TR bﬁé‘?}g? 21C:-E alkanoy!
group such as acyl or the like); carboxamido; alkyl groups (mcludmg cycloalkyl groups, having
1 to about 8 carbon atoms, or 1 to about 6 carbon atoms); alkenyl and alkynyl groups (including

groups having one or more unsaturated linkages and from 2 to about 8, or 2 to about 6 carbon



-
.

nore thioether Iinkages and from1l to about 8 carbon
atons, or from1l to about 6 carbon atons;

wa@bdoghsif i nyl groups including those havi ng oPer/082005/017308
nore sulfinyl |inkages and from1 to about 8 carbon
atons, or from1 to about 6 carbon atons;
al kyl suI fonyl groups incl udlfpg t hose haV| ng one or
nore sul fonyl |inkages and from1 to about 8 carbon

atonms, or from1l to about
ol s TG OB P RAE OB 870 ROTe R RP Bk oL |
aboutf6r09moilx a¥o?nsa913l5xy%uch & phhO: dlkiiehia BRubs icRAMpQRoRtHAMEE one or
havi n of more carbons and one or nore rings,

more (mpegxer hnymsm gnd fremndre ahout 8sarbrn RPMS, o fremd tp pReut Saatbgn atoms;
alkylszlj{1rf§1glla§ri(()§{;I clﬁhllplgtﬂliotst o?\% §5neu&§1%}§ Eﬁlﬁﬂﬂqglk%ég%a 'ﬁ%)n 1 to about 8

av n eparate or fused I NgsS and
carbofi awmsGortfeora b daaboli86 |canbgn etarrtsmikﬂmfmyl soups mtienlzng those having

bei n I ar roup. r
one onpapis Sl AP RFRs e Frpbddo by & Bt B SR B garon
atomsf hﬂ&oﬁl&&bﬁﬁuﬁ;ﬁﬁﬂﬁdmg\ﬂgﬂﬂlpbﬁdﬁﬁ@ EeYoT IRRirey a’ﬂcbtnea(r&h@d)rarl)to about 8,
al kox roup saturated, unsaturated, or .
or from bRt GRBFPRTEN. B> A1l 6 RATIOHLE S 5 Gurah uite rges. (o..
phen}fl Lb?&féni}ﬂ Hﬂfhﬂﬁl L the?llﬁeoezﬁh Rk eﬁh&%ﬂ@s‘ﬁhﬁe@&r urfshwuﬁ&ﬂaromatlc)

S atons, e.g. coumariny
arylallqyllhaming rlytb 3 Sepaemq Qr fu@td riggs and @iona(ztﬂ 4bayy 18 1@‘}&‘?@‘2@“ atoms, with

benzy? ﬁ?lg% ap ¥)fe'mp?%/ 12(1:“( Ou | Y Zy?:{'lY(*x’y }B%'h qlt% P &ﬂ:}?a%tg BY fused rings and

ZI n
from 6 (0 shazaol &hmg ¢aﬁlﬁtﬁi gtbms bﬁﬂzbbﬁmylaxyylqug)mmh‘lplaaz aty}dlkoxy group; or a

saturaftéif, Igﬁsg%/d o lcj)g gq%%g}lg%F%{ﬂ%gﬁgiﬁ?g%{}%yé ’lor]g r’?p %}r)allrgté% Iﬁdsed rings with
3 to ab&t 8 RGN ﬁer% léﬁ@ ofi®Yr MereMNIIO HiES atshbSd. ¢, tc'dﬁyﬁdmnﬁ dlinolinyl,
W t h hydr ox , al kox hal ogen and amin
isoquinobied] qmnq;agwl(pyndyl PHAEINYE PHOIABRLAREAYS M9 gyl ghiazolyl
| t for
triazi r@%kcﬁyl lrjég n{z‘éf&'l_, 6?11%&221% ‘rf‘ﬁcﬁ)lﬁ %—Q@ran&ga{gﬁgﬁ}w

tetrahgdoAaived, tbﬂm‘rqd@lpytaaylbplpendlﬁylt merpimetimy}) Igpga(lﬁ}lzgn@mppdlnyl

Such gﬁaroagcglﬁ &kﬁ)&}rﬁl’g H%SI re netr %&sgﬁ%&% &9 n\g{t}rl] )a S ga?l%lxg C¥1a10 gen

and afieb! e bond. [0034] A pendant r| ng |s a ring, such
as an aryl or heteroaryl ring, |oined to_ another
Tosa) Bhdash - basrasnit Shibvean P B RSy B Llodpdicate a point
of attﬁ:)ﬁﬁ{@m ﬁ{/\ﬁgulﬂﬁﬁl@ﬂﬂ Fok Bgand1t) {C@)@3m9@18£lk 1f1§ g cBachrough carbon
ot her. enaringis saldto pendant™ from a
of thegnathgews (Ghpgroupt is bound to that an atomin that
ar rolhe.atom i coyal [ 0_3_51_
A[&?g] %obong r%%r(e)sen e bg a c%ﬁ’nbg{ﬁg : gf 2 sg)\flﬁ gﬁﬁg %aglﬂﬁe i Q , may
be eithéith siiply ordvebleaiohdn common to both rings.
2006/ 083271 PCT/ US2005/ 017308 9 [10Q3
h&P03¢h A “pgpdapf ving pis |aaaﬂéssusgeharb?raL%rﬂ@Eﬁ]f%aﬁA§‘ g Jé%'@f‘ﬁ‘tto another

group A2 céaélwt%bﬁdi Awmﬁtgr@uﬁwdﬁ O£ ROBS [HeAyIRngs Mia hitpendant
tHe specified nunber of carbon atons, generally from1l
from gagh other. When a ring is said to be “pendant” from a group or atom, 1t is bound to that an
atom in that group or the atom via one single covalent bond.
[0035] A "spiro" compound is a bicyclic compound having one and only one carbon

common to both rings.



about 12 carbon atons. The term Cl- C6al kyl as used

herein indicates an al kyl group having from 1 to
w@bmabsR7car bon atons. When C0-Cn al kyl is useBPChes®o#017308

in conjunction with another group, for exanple,

aryl C0-C4 al kyl, the indicated group, in this case

aryl, is either directly bound by a single coval ent

bond (Co), or attached by ar? al kyl chai n having the

speci fied nunber of carbon atonms, in this case from1l

t woa@oms uzbddarfm Jalky S ecludes et beanched andisipightchaipseturated
1
ahpha?wia rocar i %ro{éﬁsn}lz%ﬁrq%ﬁu }gfﬁﬁf%u bt (g}yégﬁboe a?fnﬁsogérherzi}}y from 1 to
aboutdp daﬁbeﬁ: atoﬂﬁnf[‘jaé terxﬁl(m W@lkﬁbas wsed haﬁm indibael angatkyd group having from

oo PR E o LS BT el By B groer v,
for ex@;ﬂﬁlét ar1 CHaT QMEy1 &h@ﬁﬁlcafeﬂ%muib inahd b@s&d:tarﬁ tsai‘tbﬁrdlream)ﬂmnd by a
or from1l to about 4 carbons ato

singlejcoggenthgad @oj_,_ql_;,g}ttwhﬁg, by gr élllfpi]s(’ha[r@@fg@ﬁ thwgg@@fl nuxgger of carbon
atomsuﬁlgﬁllslgggeqir(ﬂn 1 1O Sl @rbBn SRR 8RAmPIEs OF AARRIude, but are not

ocarbon chain conprising one or nore unsat urated
hmltedm neathy ot ompieppld ssoprehi/le h-buty), Jometylburyl.drhptd mrpentyl, and sec-
oint along the chain. Al kenyl groups described
pentyﬁerein typically have from2 to about 12 carbon
at(m)ms] F&Qfertsmlmﬂﬁﬂbﬁﬁﬁkm&ﬂaed asiein grefdrrhé nlkb'hgrahpbsemg lower alkyl

I I th
oSS S SIEL L KT BV R, RSN e
atoms—or fréin 130 Fbded 2 CArbBhKABME, e.£1CAURS,- CIEGQVB%H@ o4 alikb/kgﬁiﬁ}bs

groups i nclude ethenyl, propenyl, utergl)él gr oups
[01@3@11 "AlERyI g “Se@befG%deQW@Pﬁ“algﬁcﬂrbéﬁné%e YgEqearhgRchain

comp{lsln%f)lff‘e ) ar%o ﬂ}{%glg @4 Q of: Q@fb%n bSRd'EP%Fch %M@uﬁﬁ allP§t&ble point

nds occur ‘in an
alongSlicadbam. pditeny! gbmgietdnfbed hhamrtymsalblrhaas ﬁetrt%/mﬂboatn@ carbon

om0 YOI B D S55LRFS E L SE dovrs, ros

alkenﬁl JFYp¥ ha G © Gidfn @fo&abb@t\@éaﬂﬂiﬂ@t@ﬁé e ORGSR, C2hOG and RyDy hlkenyl
groups haV|ng from2 to about 8 carbaqgn atons

groupgExggnp! eyof@ékenahgo@ lgzgu%ﬂ qgwy] p@qp@&ﬂsand[mi Sroups.
0:291? Hlyﬂg" Q@ﬁs% Ilrl@/(!atﬁ %H&gﬁ%r%éﬂcﬂ&gh@&é%on chain

|cate nu der of carbon atoms attached
comptlhn@ ugmoranom xyje narben-daybor{ bandy thaE)meP@E ipdnytabdggoint along the

chain, Suﬁ}i] 8?)%Qvlylll Pncgpr%%n)?{l/’ Allkyg]ml: %Xu s d'fs Hl; g%%m t?[% Qﬁyhave from 2 to

about/12ReMbAXtoma.- PRéded alkynJt grﬁﬂma@e(lpwer slepey gooups, those alkynyl
neopent oxy

TG A 2 R T T —

alidRpy A KoY PindRadeld NRyIAROMEsWetifled dbBvE With €1 idicated number of
nunber of carbon atons attached throuqh an _oxygen

carboh piothyettached Yhromsheanixeygembridge €y Bxamples of iabloxiyrglufdse but are not

i, b OB, bR B tos oy o

pentokq 3t balttney, op &dtéoops iéaekpky, n-bdxony,\2-leaxdx g khydxony,@and §-
qeflned above and the point
methylpentoxy
[0041] "Alkenyloxy" indicates an alkenyl group as define above with the indicated
number of carbon atoms attached through an oxygen bridge (-O-). Examples of alkenyloxy

groups include, but are not limited to, prop-1-enyloxy, but-1-enyloxy.



of attachnment is on the al kyl group. For exanple

Cs- Cbal koxy(Cs-C4al kyl) indicates an al koxy group
waoosnge2from 1 to about 6 carbon atons attachepcCt/ismogm7308

its oxygen atomto an alkyl group having from1l to

about 4 carbon atons and further attached to the core

nmol ecul e through a carbon atom in the Cs-C4al kyI

portion. O Al kyl N [0043] YAl kyl oxoacet yl am no" is a

group of the fornula O wherein the alkyl is an alk

g [Qeem Ersthelesfinriddkaratadih) " lakiorrn gnd kYl ase) %%ﬁf@sd ﬁ‘ﬂﬂﬂ%éf‘d ge point

of atta%ﬁmer(ﬁr}s grtl %@?alkﬁzli gg)ﬁé] Fof%xlﬁ ?%y Céaﬂ%'xgﬁf Q:"E;a l)z?llcl)di%’a{_tes an alkoxy

group ove, ached t
group (h@va@g ﬁ)onbr tod@eut Glbdrbmn@tbmgatwbed thmughuﬂa exygmla@ml taan alkyl group
{
having {0 BaPRY | HETRGE e bR aerel Bae R dPEi B o

carboﬁg@mheh@cp@g_gag_@wongr oup is an acetyl group having
the formul a [ 0045] As used herein the

"al kanoyl oxy" |nd|cates an al kanoyl group as defi
above, having the indicated nunber of carbom_at opg, bz'z,
attached t hrough an oxygen (-0-) bri dget\lkylfx es of

al kanoyl oxy groups include groups of the fornu
CH@GQI—QMk@n@a@ylammfh@ groupked thg Pomalp As usedoher ein >

whereér} tgxﬁ Bg(yg]fs anfa@?yllrgﬁacﬁg /(a%ﬁ?(ﬁqed )haﬂzﬁ/ %&ﬁ%@%%ﬁ]ﬁ& nbfbEl 6t hfbon

atoms( al kyl ') (al ky12) -N-(C=0)- in which the al kyI s and

| 2 _are ind dent |y |
2S00 R Bl pehisy P R HEo i AR PGP RSt TP pketo (-
(C= 0?5 Qﬂ@ge [AQQA)Z)]yI Q{Qﬂﬁ’s 1808 heQhditteBhliibes F b&!ﬁ@fﬁtﬂﬁs ali#t0the carbon of

fers to groups of the formula -NH(C-O)(aIkyII and

the ketwahk heing (rehdpd i thy numberedieasbaniae  GRIgUEPie? Gallearoyl group

ol n t the nitrogen atom in
is an a\‘/\/ﬁ{eyl Erof] tha‘%%( q%ff] and g‘%& 5%) groups are independently
chovasin As alsédyﬂercgn mmpsma'éalkimbylneyd indioates 4realkangyt greup as defined

oy BBy 00 S R g i 0 s

ExamPFeE 8f Slkird Qfx?%p@ﬁnchfd@rgmﬂpaofﬁﬂekéﬂn‘hﬂa OHB(EID) = @)qo) and the
al kyl 1)(a| kyl'2)-N-(SQ2)- in which the al kyls and

like. gl kyl 2 groups are independently chosen al kyl groups

e f £
] SR g ARGt o

form{lOGHG] ) AEH-(62@)-hod éilkyl) iRy N(TFOhyn whish drsalkyl: and alkyl, groups
. al kyl - (.SQ) - th I
o Y o300 b AP AR BB comor

atomsat ons. An exenpl ary

[0047] Mono and/ or di-alkylcarboxamide also refers to groups of the formula
~NH(C=0)(alkyl;) and ~N(alkyl,)(C=0)(alkyl;), carboxamide groups in which the point of
attachment is the nitrogen atom, in which the alkyl1 and alkyl2 groups are independently chosen
alkyl groups as defined above having the indicated number of carbon atoms.

[0048] As used herein the term "mono- and/ .or di-alkylsulfonamide" refers to groups of
formula (alkyl1)-NH-(SO2)- and (alkyl1)(alkyl2)-N-(SO2)- in which the alkyll and alkyl2
groups are independently chosen alkyl groups as defined above having the indicated number of

carbon atoms.



al kyl sul finyl group is ethylsulfinyl. [0050] As used
herein, "al kyl sul fonyl" neans al kyl -(SQ2)-, where the

wa@bdoghsygroup is an al kyl group as defi ned aborer/hisaonsgi7308
t he defined nunber of carbon atonms. An exenplary
al kyl sul f onyl group is methylsul fonyl. [0051] As used
herein, "al kylthi o" neans aIkyI S-, where the al kyl
group is an alkyl group as IHefi ned above haV|ng t he
i ndi cat ed nunber of carbon atons. An exenp

a[aeyw]t Ak osedgwemmp "plkylsulfinyl” mdans alkdgS9)-, A§1€{?§b@ alkey gpyp is an
alkyl g gg% as (Eerpnac? a%%)ﬁg%gl thlcitﬁcphlﬁﬁgﬁ of @A}b@A th ¥ gﬁl%ﬂ&nplary

ove avin cat ed
alkylsQHIgDgroap Qrmhymﬂlﬁx@{thed thr ough a keto (- (C-O) )

bridge. The al kg |et,,of th ycarhb ro
A0S s e e R e B LT P kg O is an
alkyl g@ﬁ NdHned BSo VB GinB et EnéSnuiiter onedrbistestoms. ARiexemplary
er. C3a|kox¥car onyl group indicates, for
S

alkylsebf@wﬁlg@ulag$@9$b§ BHonyhe” f or mul a CH3( CH2) 2- 0- (C=0) - or
( g}@ é?‘.k]'leiqcﬁeﬁe%@mg th‘.ﬁ( 100531548 1SE dvIREE BleRlkyl group is an alkyl

'S an yl “group ‘as defined heréin,
groupha‘deﬁlg:dtabeve havitigtht Bdicatetipember of sarben atomsofen exgawlary alkylthio

#ted with at | east one ami no substituent
g“mpCSﬂFé? When i ndi cated, aminoal kyl groups, |ike other

g10RYPIS Ad as&l lichaa tHeaergd mkdxwarmya'dddmtemi dlgoxy group, as defined

abovezgzg/%gl)t g Eﬂe ?ccilpq[gg]%gﬁaeh hcay S eda&cg%sggl %@8&)&6‘%}1’5 Eﬁeton%?&?—O)-) bridge.
The afkok¥ %E%' &t iy lalk@ﬁ@'c‘aﬂnoﬂgl %1‘9\%) hdé'fﬂﬁer BiRated uRb&df caiben B®ms, and
ef

are” as i ned above and have the indicated nunber of
the cadmntncfrﬂa@ke@m’gndgehenqtonqwdeéfln gt Ia‘m*h%n £3adkoxyparbonyl group indicates,

al kyl ami no e S
for exgmg  Broups s % ﬁ?mhc (4 3é&ﬁ%é@a¢m-@ Br CI?_TE&‘Cﬁ @gcéﬁ)oup
dijeoaBk yls asediergn Oammoalkyl(’: lisLeohenlleytl Ig;duams defined herein, having the

SRR S R TN e TR
Whelﬁhdleétkd/laaﬁmﬂw LRMPS 1ikE baeh gdupddeattiedabrenl, kydy beladaienally
havi ng 't he speC|f|ed nunber of carbon atons, for

substigtethpl e a di - met hyl ami noethyl group. Tertiary am no
S { t
; mamﬁﬁé%%x | Y 1B SHORAt s/ Sbai Q‘Q{W‘ﬂﬁhé %ﬁ%a@g sdcBfdary or

ndicating that the grou
tertiagratkyb emimoagrogshwetiertio the dkyig!r@um |ater&t§gi§ﬁn ztkmve pobEBE thesindicated
e term

use erein, t
S Sl S s BB PSS AR o RS
The afiyt o@ﬁ@zif&ﬁﬂdép@fd@h@ﬁch&ﬁt}h thaﬁipletslmémoﬁu-txmdlchmtl@thnvmd) groups
carbon or _non-carbon @% |caI aryl
includgregiplamipgrliggethypmjpo, 21@ %&P@P E‘G beEnyght
dialk 15rH91%a1k Q@ Mefndifd- aﬁwt& dilk V%lhﬁﬂlo%r@ﬁﬁ%,attﬂéﬂeﬁ@l%u%n alkyl

eteroatos as ring nenbers. ere indicated aryl
linker Q@ BZ0B3PR fipE TSR GE 52T 3OMS, P expmnina dhﬁythu@mlnoethyl group.

Tertlaé)l/'I ?r%'lzr{?tsﬂfaquuen t}%%' &9&{@%&&8 'b9 Qo%clétﬂfélolf% oA NRR N KA

e re
indicating that the groups R and R' are both attached to a single nitrogen atom.

[0055] As used herein, the term "aryl" indicates aromatic groups containing only carbon
in the aromatic ring or rings. Such aromatic groups may be further substituted with carbon or
non-carbon atoms or groups. Typical aryl groups contain 1 or 2 separate, fused, or pendant rings

and from 6 to about 12 ring atoms, without heteroatoms as ring members. Where indicated aryl



cyclic group that optionally contains 1 or 2
het er oat ons i ndependently chosen fromN, 0, and S, to
wo cooaosor exanpl e, a 3, 4- net hyl enedi oxy- phenybPCUS20p5/017308

Aryl groups include, for exanple, phenyl, naphthyl,

i ncluding 1- naphthyl and 2- naphthyl, and bi - phenyl .

[0056] In the term’ aryl(alk¥ aryl and al kyl are

as defined above, and the p nt of attachnment is on

the al kyl group. "Aryl (Co-C4al (% i ndicates an ary
groupg maM be stlatitutel. duck éltbsytutlan ey h@i‘-‘ fasien toj angyfoe’- E@V@F@ﬁtsammted
cychcr%%up tilatr(%)rlérl}ra] lcl&{ n{sqr(%rﬁ i‘fe?e‘f‘ &ns fﬁﬁ%ﬁéﬂﬁe ec%%)se@}ﬁ:’rt;rcgﬁ |UB), and S,

on at
to for@[ for (eﬁdrkpdb J)a Eﬂmﬂp&a&é&xybhmyﬂ gronpt Arylrgroupd inabyde, for example,

enzyl, . phenyl et hyl, —an i peronyl, .. 05 ] The term
pheny? d‘&P%tB@y B’I"rI rérlo'lﬁi%‘ﬂ} h@?‘ﬁ%\g@g’%ﬁf&fl & é er ed
S pdoE 2P Me tRA atydalky)" Uitpiaihd EiEkTyBﬂe a@defiied ABb VG atid 1he point of
contalnlng only carbon rin or a 6-11 nenbe

attachgyentis gndky; alkyl g¥eupal Myl(@qéiaglhylii igdicates anaryhegropp that Pl irectly
attach%h gi’écal slrggég @J\}gﬁﬁyﬁdrﬁl (&t H@Oﬁ@l? Bttt @Rugh B Emyﬁgroup having
yc Ic fing may be attachéd
from 1 tosamend earborgatomp. Ahe &y andiebyh eacqmasﬁat byt e%mtth@nted t¢y benzyl,
b Egggle struct re When indicated the carbocyclic rings
pheny r PP R |n may be substituted on any avail able

r ifovg71c ahmﬁnl"éarbb@cﬁegmhpl ingicatesp 8 tn 8l membstedlshmrated, partially
Carbocycllc groups inclu cloalk

nsarategyE AT Sy 1 EERyEH SHERY PO EUEHBEF REAGT] TP saurated,
partlaﬁ#l ﬁFsa%ate&Xﬁl ARG '?)Ydycllcpédrg&%ﬂc ﬁiff% s}%ﬁ?lnk YUn@§sdRSwisdRfldicated,

groups, such as "phenyl "Cycl oal kyl " as
the cadm:dclhenm; may baaftachadetg ity Pﬁ@i@@b&@m %} gy carhpR plePtihairesults in a

ur at 0]
stable sﬁggtu*e :\ghel;]nu n_glg?t%(?; I-R:Ccarr 0C 15?{)%%8%0;}%4&% %bg S{J%Stltuted on
any a@dilable nnﬁk&afbloﬂgf thafdsmlltmgt:om‘poun%mﬂai;lcl Cn:rbo%@hg gtduph include,
T T MR LT T E NEIE I 4
ycloMﬂeBleUﬁﬂ%eﬁ c§I6AIRAl dfdflps HndlaPE ghips havieasdpirhyl. 3 f used

cycl oal rings or contajn bridged or caged

C)IZQ,Q5&]aI' @yqlo@ksd ssusedzyenesaméwteg ABRIIPEYFER O mt%wclbfesawrated
hydrogﬁggrg %%1[ Eﬁc l}%tﬁé sﬂel:‘ltf%&i Eﬂnf)érQQ%Qerﬁ at%ﬁfs b\%al@}‘ 28I o about

bon "atom t have
10 mgwlaﬂiomamst Mormﬁyﬁmﬁe'claakkybgroatmyww@l’ydlwe ﬁm X9 gbgut 8 carbon

attac [ Qu
g TSR 350 R R BHBivon ALY BT AR o b 20
3 fusédcyehatkoiengslor aﬁntal‘y‘l@nkigaﬁortbﬁgéﬂg@dloancyb@geps mtclu’aﬂtyda substituents
ring _groups such as norbornane or adanan %@nﬂhm

may l:,erpepﬁ@t {remA s-u@stétp@g |np<t§ﬂg(:% pk%rlyon at%rg;cqrdqaqu s;}tutgﬁl] ar PR
may }ﬁﬁ/@ B@&Slﬁ)@{lﬂugﬁg DAY a @ﬁﬂ)am}? groBP) WhiclPfs akthdiREREBBPird Sroup.

he al kyl group. Thi's term enconpasses, but is not
Exarripiemof extloadiyl goypps mshusppyetentagyl, cyslpbhiohexgionetHy ot cyslehexyl as

well a[%)&gg?c{e %gca DEf g&Y%ateX@nggﬁ%{)ﬁ%ﬁZ&ng’ gﬂn% Oa%érg%'r?tgtq)ég 13

erern erm"c yl car boxam de"
r ¢005DP Tt the aerﬁy'tclydahlkyll(algyl)j upycdmilk)di elﬁd aikyl aabas/defined above, and the

point g; ‘éq?aggﬁ%,t}lg élicl) g%ﬁll?yi g@wafrﬁﬁt %191 encompasses gut is ncl;]tellmlted to,

cyclopropylmethyl, cyclohexylmethyl, and cyclohexylmethyl.



bound to the nitrogen atom [0061] As used herein

"hal oal kyl " i ndicates both branched and straight-chain
wa@bdoglos32gr oups havi ng the specified nunber of eer/bS1005/017308

atons, substituted with 1 or nore hal ogen atons,

generally up to the maxi num al | owabl e nunber of

hal ogen at ons. Exanpl es of | oal kyl include, but are

not limted to, trifluororreﬂ dlfluororrethyl

2 f I uor oet
" FRPYarR é}iiﬁy hef%ﬁ‘éé‘%&‘s Cé{c‘ﬂ%#% W ‘Jﬁgrss“’ci‘ecfy"‘r?%%‘yl group as
deﬁne@%&?e ﬁfa%ﬁé&hﬁﬂ)u%ﬁ] P LII- (@HO iﬁk@ﬁﬂh&é ItHiang'cKoﬁbkyggﬁupfs caRalently
al cohol radi cal [ 0063] or "hal ogen" as used
boundrterths mtrpaqneﬁt@nt o fluoro, chI or o, bromp, or iodo.
[ ll |
O e
groups hm\tlﬂg tlns sf)erodind]nmlbeﬁof qarbanatcsnﬂmut@tmm wigthi or morshalogep atoms,
senerfl it Pt GRS ok tecf B Eftbles of aloalky
includei EMQH Kot Biknitell kd, Ehldrémeiisly diflucnictiyli Rfuabethpgasid pme-
5 to 7 nmenbered aromatic ring which contains from1 to
ﬂuorOBthYbr in sone enbodinents from1l to 2, heteroatons
gn "ltlﬁlgﬂk(l)\*y"%dlé’a@éi achal oM gf ng@b BéMEd abbiCat@ERARhrough an
b I ng carbon. "When t he total er of S and O atons
oxyganbrtdge(dm’g@rQfanwllcoé}ﬁlda@icaléxceeds 1, these heteroatons
0 dj. ac, i S P r t
K70 o) B aloet S SRR Bl 1d Ao KRG} Bl b
gremep] iAS usal henein e'hbthﬁalaryI" intlicates a ptableisSe td '&membpredfmmmewhc

that t tota er _of .S and at.ons i.n t
sromaiie GO BPERBLUT S F 3 9108 SG13F &b RERoRS FRYLh % detgponoms
chose FloRt NaO}’deEH QdSreinRigingdhg ddths Bdig E¥@bor, b kteble bityclic or

oxazol yI , pyranyl, pyrazinyl, pyrazol opyrim.dinyl,
tricychg p st Wntalwg ptﬁegqt ﬁqu Sty megx}apred ﬁmqﬁcd}nﬁwhlch contains from 1 to
3,ort ysB{ng € Ibodlgdéhﬁq"'dnm’k Ie?&%&hé’éhoseﬁ i%rﬁwl(y land S, with remaining

hieny pyrazo eny , trirazolyl,
ring akmmzbrﬁnﬂ mlmnolthn tbetmzedfnumhnydf S anddh ztgtrhmaﬂ@lhyteroaryl group
z xadl

exceea§ ﬂs}gésg I@gﬁ %5? adjacen ﬁy?ney nothg(;jl ZIot S y;freferrcd C}'la thle total number

of S 2aB @ At50X aZiBk Yikteroh B0 eRlup Thivt trérthah et érie pmbﬂaﬂkyieferred that the
i ndi cat es a saturated nonocyclic group cont

total gyngher of $ gnhBARMSINKaE WPHALGRRCTERELEH P BT ng’f?&lpé‘?s of
heter(Wr 1?6@%&11&&%%Jt'af&m@hmd REloR&o1 %baam ﬁl‘azﬁlyl
ed bicyclic ring system havi ng at [east one N,
yrazolopmm@myl rrg’rm)brlnpwrlﬂﬁlrt}’h@leﬁ]én’eyfﬁnﬁgwbtpdﬁﬁl%éluﬁ@hnyl tetrazolyl,
thlaz%qglr R&enell}pyglzgﬁry %mél%elaﬁé ﬁfa%&&? lbgﬁgolfy]hx%ghj Ren MI%H;’I? gm g
benzdtlﬁaiolyll mzahmp’henyl?;lbeyzdxamamyledlhy@robmb&ykyrg/i dumpsyl, imidazolyl,
pi cal Ig P?ve fromabout five to about 12 ring atons.

mdo}?ﬂh%“dsfsﬁ Z8tYa het erocycl oal kyl group may WO

2 Q&%P §8¢ ?elmpgt/elldég@&ﬁﬁﬁ 1#3aRBtes d4atapatgi ﬂi@rﬁ)cp&hd d¥6up containing

carbo

nber of rin n atons the roup contains. For
from é%a#mu@ hgter@gt.oms 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 atom with the
remaining atoms being carbon. Monocyclic heterocycloalkyl groups have from 4 to about 8 ring
atoms, and more typically have from 5 to 7 ring atoms. Bicyclic heterocycloalkyl groups

typically have from about five to about 12 ring atoms. The size of a heterocycloalkyl group may



Crhet erocycl oal kyl group contains from2 to about 7
ring carbon atons with the remaining ring atons, up

WO 000a/0g32t1 3 per ring, being chosen fromN, 0, PEDURK005/017308
Preferred heterocycl oal kyl groups include C2-Cr7
nonocycl i c heterocycl oal kyl groups and C5-Cl10bicyclic
het er ocycl oal kyl groups. Ei( npl es of heterocycl oal kyl
groups i ncl ude nor phol i nyl, "pi perazi nyl, piperidinyl,

and pyrrolidinyl groups 06 The term "hetero lic
be givgh By ﬁhe NuHtheE o 1Re %f@ntaéof%l tﬁﬁﬁ?@?é&“@‘&? u % ampf g
C7heté}@£}lcld'3lﬂyy groﬂB LAt i8Rk 2 ©labButoNaig &rﬂdn"&)rﬂmttﬁt (3iC] relgammg ring

om 1 t'o about 4 heteroatons chosen from N,
atomswm to abented pr mygrbeargg dosansrareNa §: eeg Bo Hreffafedéletmcafclfilkyl groups
1nclucf(;?f;ta§7ona o%gé“l% q{eke?o foglrk% ?gtépsga?/lg:de%{Jloylc%&ﬁ%¥%@¥:l%glkyl groups.
Examfles ofindaoed]datiiyt gmhpscmclludgmyQDbm’l pipgnatiayinpiperidinyl, and
' I(ﬁwa] 1 heteroatomin the nultiple ring system chosen

pyrrolf PUPH, and S and containing up to about 4

h 086 10Rh OB I"NeleBeptie gtdu ?b alieees afsto8ndmt@redaatirded, partially

each ring of the nultiple ring system  Unl
unsatmqqérqmagénatﬁmné&?@talmftgﬁgomét“é Ry & Peteraatafes Ghagengiom N, O, and S,
with r@ltnalgﬁ%erﬁltg Horh §em EREANbr £ RUPL AbmBEd BRYSICALRIRS rpartlally
car om t esu Ifs in a stable striucture. We
unsattirmtdd,(mtamlln&tthéleweftcﬁ’h@vygt pystent prrag k) i@dSamerpeatedBicaslic Wystem
stituted on.c f
contalpgléﬁltli) east | lt&eﬁ%aé(& 1 dn fHle ritl@f? g%E &%t&t‘l trc%&gﬁ ?rg{ngﬁr,]o@] dnfd St M
contaif@ig&ipQc ﬁBduﬁ 4H‘E§er®mmmdd:ﬂeydd€mly chmhéirom Weq, arldtS lnseach ring of the
preferred that the tota et er oat ons
multifle Figg BYSREP- UnGrRIfr e TSl r B ARt Sy to i
pendahpé@{lp W@l@teﬁi‘atoﬁl B chrBbnH S Bhat FesaltdiRtatkly/thicturd ' Whpn
not nofe than 2, nore preferably not nore than 1.
mdlcaEdathph@tsrochhhétngs desprbadchegrin My be sebstithéed 5 Garlppy or on a nitrogen
P ' ’ lly b
o 801y ANLEI ot DA IARE o Bl oy s b
quateinidedz ﬁ|1§/ preferted tthizn riel tyfal nunsteex af bﬁttydoatoqm o hctmy)lcychc groups is not

|
CTIETN R T o
2, mofH [m!féfa%lysxﬂit AeRE dolan 15 Eﬁalﬁ%ﬂ%s bﬁlﬁd’céth(y}dhe gﬁﬁﬁsﬂnﬁmhb neridyl, indolyl,

pynmp%;;dgllgﬁ%zm)gﬁ;frgn%ap 1%{7qlazour e pzalyl g‘r H§+i01y1 triazolyl,
h hill 136 linyl
tetrale;'pFr‘sro es oT et ely pxjgﬁ ?l:ylcggfr’é(x)tlglsi)?%gg]} 1&?1{3 %’Jt a?lem%mty

quinabalinit, qinpsaliny L, hidhdxiesindrilsndihy Episaingolyb 16 bhyetehydroisoquinoline,

priebgt SR GBI TR oo S50 e BREL i,

plper&ﬁ{ylllﬁlwtﬂﬁiymahd phesizdigiloxanyl , benzodi oxol yI
benzofurazanyl benzoj soxoﬁéh? benzop

%dglilep% exanglﬁ§ lg‘tt rag g@ﬂp%‘m a%t are not limited to 1,1-

dloxot‘LﬁiQEQttéltaﬁ?d}M@lﬁd?}t}lmn?ml |1.-diBRIIRIBE T RRYY al"wdloxanyl 5-pteridinyl,
benzotriazol yl, behzoxazi nyl, benzoxazol i nonyl

tetrahdsoingrzod v} wetldmh hew@equﬂybenmawa%|b>¢nzod¢<a<|abﬂ} bepgpdioxolyl,

L et

benzotktiayigdrothesmy |, $)emzhwmlranyv\lbeﬁ?ﬂiﬁ6d26%2ﬁtlzoxazmyl benzoxazolinonyl,

benzogglgl)lffsg%) gallr 0 my carb]égolyl carbolinyl, chromanonyl, chromanyl, cinnolinyl,

coumarinyl, dihydroazetidinyl, dihydrobenzisothiazinyl, dihydrobenzisoxazinyl,



di hydr obenzodi oxi nyl, di hydrobenzof uranyl,
di hydr obenzoi m dazol yl, di hydrobenzot hi ophenyl ,
waledugadsnbenzoxazol yl, di hydrocoumari nyl, PCT/US2005/017308

di hydr oi ndol yl , di hydroi socounmari nyl ,

di hydr oi sooxazol yl, di hydroi soqui nol i nonyl,

di hydr oi sot hi azol yl, dlhydr99xad|azolyl

dlhydropyra2|nyl dlhydropyrazolyl dlhydropyr|d|nyl

d d

d1hyd@ibﬁ%/z@;1%g{]1g'L gpq;ﬁ%pzo%brpmucﬁ E%f{f?l?ﬁsl%? m}ﬁiazolyl dihydrobenzothiophenyl,
dlhyd@bgyzg&%%}l I 4% rMéouthhyld ﬂl@z&}bﬂﬂbﬁl thlVy'drmsocoumarmyl

rot hi azo yl, drot i enyl, dihydrotriazoly

dlhydtmaha)z@b@,ah@pirwwqumqlm@ag,db}wdégpcﬁmazolyl dlhydrooxadlazolyl

dlhydrogyr%%%lggéﬁyg%%}%ﬂp dg‘}ggl%égﬁé’lm'ldHﬂ%ﬁmpynmldlnyl dihydropyrrolyl,
dihydtoguitiadndnyi, ahh)dmlju}ﬂohnylndlhmwtra@iﬁl gnhydrothladlazolyl

ainycreB ot AR b AU SRR BB dritaong
imidaksp9R8AZRH NinfMropyridifyd hhﬁﬂﬁﬁyﬁldm)ﬂ Slﬁﬁdnmm’rirﬁiﬂinyl

|30|ndoI|nonyI I soi ndol.i nyl , |so

imidagfieialh PPidados b YIidazo A ia 6&3&&, drdediginyl
1sobe%&%%c{rbﬁﬁﬁé 71sogér%{eﬁ%ﬁ’}bcﬂ&hleﬁ%lal%%&@b(ﬂhie‘ﬁyﬁY§ochromany1

tanyl oXopi peri |nyI oxopyrazolyl
1socomzupyfi |1m1melhporgh,esmn¢plmz] tphuingliyk rextdazohiH isoxazolyl,
z ri.nyl Q |
meth Wg ?% ¥lr %ag%ﬁl ?leb chcg{zgzl%yg)%aéolpyﬁml &XE@}?I Wétanyl
oxopipetidgyd) @d@)zsyﬂamlgﬂ lycbpyndmyr @hﬂioﬂtlhmxmpj'myd)xazmyl phthalazinyl, purinyl,

Py AR PR M PR LR HERARRY, Pyrasfopyrimidin,
pyraz&l%ﬁﬁ&ﬁm loﬁﬁﬁﬁ)‘w{lamﬁﬁ?ﬁmﬂﬁﬁ' ﬁ@rﬂi@é?fﬁ’dﬁﬁﬂzmﬂﬁimhnyl quinolinyl,
t et rahydroi'm dazo nyl
qumomlmyhhwmdmﬁa@mqurahdwmmtdezmwb|t¢ﬁ6&a§r@§9&dﬁ%ﬁpd91iazmyl
teﬁah%&r%m%ﬁx%lpgxlla" qtlé{r kb dazg}fﬁlﬁﬁlaﬂ}’gﬁiﬁw&"rﬁgﬁdumohnﬂ

azol opyr azi
tetrahyﬁbpﬁhiyyir t(enyh}almﬁymykopylnamyly],, tetrahydropyrazolopyridinyl,

tetrah r oguj nol i nyl,
ety Gop GRUIT ORI g 1Py b SRR i a1
tetrah?@ﬂbfrﬁa%fl@faﬁ‘irﬁid@ll @étﬁﬁ}’dr@ﬁiaﬂ(}ibpyrazmyl tetrahydrotriazolopyridazinyl,
etrahydrotrlazoIOE%rldam

tetrahy deofrigaiifr sl deErp toPUrdipYL, ¢ ré%qlﬂzkwaéwﬂyaﬁmv(’-
tetrah &to[lf‘i'ﬁ{yr tﬂlghﬁ%%ﬁﬂo}ﬂanyﬁ BiaSR9L triazolopyrazinyl, triazolopyridazinyl,

hlopyrany thi ényl, "t hi ochromanyl,
mazoioplyadylngriazolopyramdirxyhymmlqﬂybphenyls andowhsg ppsstble. AN pxides thereof.

t L ¢0§§ﬁ Olb% GIH f}t "frrgﬁ% %I\ﬁXé{ A ﬁg&gydbf’the fo 1)2(1 %—I\;, where the carbon

atom hd[tﬁﬁ&rﬁily cbﬂ@ﬁglwd’@ngls dandse ai "alkgtiminati gmnlp @nins ansilky! group as
oup of the fornul C=N, where %he.carbon %h9n1 )
definggtibops epvalanily bedp fe Riggesgiafgy ot HLHiREC siRyp. When specified the

alkyl p@xltll&{ bf ﬂﬁy]nﬁfn@ %Eo@%ﬁy%e"bﬁ;ﬁ@ﬂal@l Japdtit@e@up as defined
above coval ently und to the nitrogen atom of an

i 9068 drsowpd havivi "Shecertionsld grave is aprepp o Biertprpply =gnwhere the
ally substituted. [0069]
carbof LA Bty O K bR Y oo b & group. of
t heo70 M IteameEarmwh@meali)hEcemdﬂbsﬂits%lm]rndasddhrmaummlf the disclosed

compomé%ﬁeé% (PEHI]] cog%pg)gg? ésbrpécp ggﬂy mal%n omoxw acid or base salts

therestesddviatthar@sferf to phemAc aticaIBLatceab1p snlwdes aﬁmclemnpdnads and such
parent conpound is nodified by maki ng non-toxic acid
or base salts thereof, and further refers to
pharmaceutically acceptabl e sol vates of such conpounds
and such WO 2006/ 083271 PCT/ US2005/ 017308



16 salts. Exanples of pharmaceutically acceptable
salts include, but are not limted to, mneral or
woe@ansn7aci d salts of basic residues such as BaI/OE®PS/017308
al kali or organic salts of acidic residues such as
carboxylic acids; and the |ike. The pharnaceutically
acceptabl e salts include the.conventional non-toxic
salts and the quaternary annnniun1salts of the parent
compound _f or ned,

slt. TGP PEP BB YHFY GRS S5 TERARG g Umiee i ginere o

organ[*ORid QX 6f BSicTesidlel Sudhnl |a¥:l'ﬁ1ﬂi%:st ahlazﬂﬁordﬁgdn\{cﬁﬁltﬁ bPRidic residues such
I norgani ¢ aci ds_such as hydrochlorlc ydr obrom c

as cargen i epids; and theflisei dhe pharggrtically %ﬁcmt?fée sali8 18¢ludq thg gonventional

non- tc%&g §atltt§ &nd ﬁ1|et ﬁat@lrng@?z[ lodil AT RS &ﬁﬂé ﬁar@xﬁ'cgﬁltp%ﬁ’rﬁf‘foﬁﬁed, for example,
Succil ni c, g yCO | C stearil c, ]

from hc&ctolxm masrghmc or ¢rgartiapdids. Enrtemmple,a@ompnal noartetie acid salts

mclucggh%s&dgnv%yé?(?rgﬂ lrrrgamecln%gﬂslughnys hglgcii chféhg%sy%%(%n&%ic sulfuric,

sulfarfiid] fr8pHdre, nidic ahd ehelikep enzibe @altsfplﬂéﬁafdd(from organic acids such as acetic,
to1uenesu|fon|c met hanesul onlc . et.hane di sul fonj c,

Propigi@ shecinie.dyaetinritcaric, lngiecmpliepgrRriecHCwia PG, PrEois. Taleic,

hydroﬁgrq lteg pllne'ngﬁcetf;e Elufidic, SRR, @ﬁﬂ:tyﬁc hdshlid) kNI, b&yRasuBhilic, 2-

F rochloric acid and trifluoroacetic aci
aceto;s;éaletlm@ifum#r@, mmmmwdn@@m@wom@re&aﬁe dipylonic, oxalic, isethionic,
cal al f

HOO?R@%%&)@an n %(‘(ﬁ?,%élg mzeglc]& delc"taﬁ’x erﬁgﬁgwgén‘?szxgﬂn%n l‘jhe nvention

includ® }’@aﬁdcﬁloﬁb aaldladd mﬂmmwc doyd sadm vﬁthb Icomabumils dm:baetd herein. The
met hods. General l.y, such salts can r are

phamraésl&t%ﬁag AQCFRIADIE S 1lY o et Fign 8%%%%?? ‘f' fioh a parent

comp§1§1‘i?i‘I & Bbs‘?@&t 'cfcicﬁc ﬂl@'ﬂ:&n by @bnvehhiénal BRSP4l inddtitodd a &R nérallig Buch salts
Na, , droxi de, carbonate, bicarbonate,

can b@prepatred by ke@ytmgoﬁree 4{d ﬂ%@a&?f thesercoppowils &vithyy sieickipmefrisdmount of
AT ongt: $b§rb te, or the like),

e RGPS, BTG, GRS, QOB S, o i k), o

by reaing freelbapaforins ofieese ccunpqumdsamtbagmh@rs@tw empunt@f therappropriate

f
acid. glx}é?eagtéq?ﬁ Wet tgglg?l&o(@rncgl (H,léh YvXtér (grgrq Flr? gﬁg% oﬁ%ﬁ'é &r 1ln|a|§§1xture of

the twaf GGeSih@tallS/l o - A€o MESded IieeCkth enetliye aadftaetdtlmbl &optdpsmﬂ or
of additional suitable salts

aceloREE ALgREFfea e RACFRIBTHCARIG] Lts&*rggﬁéggonai ?‘ﬂ‘ﬁbé@osaﬁs Ma¥ bee found, e.g.,
in Refr)H% dn%m%gmm%ﬁcze%t Ot edAMaclPPublibHih CoxP8Ry, Easton, Pa., p.
71] "The term "prodrugs" includes any conpounds t hat
1418 p86he conpounds of Fornula | when administered to a
han. sub, | '
TP 08 b BRI LR S
Formulatl vsl'Hemaﬂmihlsttﬁed aceihamemaliirosubidce egnaipbe nethbic prodessingg @f the

li ke de i tives of functional roups C al ¢
oo e P I AP alE B LR oste and
the likORfThtivER@f hﬁlf:ﬁ&)nal bRupP@UdH Kaldotokdriagtid Meupsyditht coMpounds of

a conmpound of this invention nmeans an anount
Formplaflect i ve, when administered to a human or non- hunan

ai(%qﬁg The Ee?mp"ﬂ%\{zg)gﬁtlc%ll%%ﬁggtﬂ/@ aHolft" BER @6&{,0&%@ tid$ in¥Bntion

ration an anount effective to
meansl e sreas e effehweswhmt aylnsmetkred tv A hainai pf Bk human pafient, to provide a

thera}getugc gene%t Xuc%rgis grrlrgrlflle 1or§tL1gnf o Eomsoe rgegrliI % &Jl%ffgé/t:mttg Ic.{gcrease

the symptoms of a viral infection, and preferably an amount sufficient to reduce the symptoms of



WD 2006/ 083271 PCT/ US2005/ 017308 17 an HCV infection.
In certain circunstances a patient suffering froma

wo 2eoalosiznf ecti on may not present synptons of BEr/ng2005/017308
i nfected. Thus a therapeutically effective anount of a
conpound is also an anpbunt sufficient to prevent a
significant increase or S|thf|cantIy reduce the
detectable level of virus or viral antibodies in the

an B fnfcihon g p i EEmaATGen o ppberh SftRering uPF okt 1fion may not
preseﬁt's%ﬁtoﬁfs of beidp irfedtédd Oﬂh@% tlhéia}ﬁ[lucaﬂl@te@feétabl amoﬁnha@fgﬁcompound is
t hat statrstically sjignificant in a_st

also ap amapettsnfESian 1 PraYense agn@sweamcr%etse ff figl Effm © the detectable
level (ﬁt\}ﬁqﬁ BF viZal hintibdeds in \3% aBe?'s 51d8d Os2runh, Q9¥1§Jueé\ Ars?g‘i’lllﬁ&ﬁﬂncrease

used ereln | ncl S any genet i c el enent
or redeo¢amnph ¢he detgotablenied] of viosmr dtiralbzmtipdies islany éetgq—tab}f: p}m@ge that is

statlstgzaﬁ% E)lg{%g g%’lt n?\'g lstla%ciaard o?nrﬁ l %I\f&}/ (C)# SQ%%kczg trs]%n %Os%ﬁ ?tudent s T-

umtvﬂkKQQUDKB stranded. [0074] nucleic aci d" or a

‘nucl ei ¢ acid nol ecul e" ed herelnlreferé)to a lasmid,
DRI 78 A "racetts| 25 crbherein iiMides Py gaacts CIEmem) (or S iplthaplasmi
cosmi@heid, phhSr&irsh Ezﬁﬁgﬁ%f rdpi@at il 181G HlyQin@ér itstewn control. a replicon

conpl enentary sequence in either [inear or circul ar
may begither RINA @i sidganbesingle ondeublagraaded e a

iﬁ(ﬂﬁ@n bfuctic & H"l'bgtaufu?cl%f: aﬁ Bﬁfléc‘ufe“ la?[lseg%te@ﬁ Fef&g |tdjany DNA or
ul'e'’can b 8sCribed herein accor ing to
RNA noierale, citry gnglcon dmfbqustmmdeﬂ ang, ifsmgkeetrandrdethe nmctltpelltﬂbf its

o 3" direction NHI B] TORS [[0075] As di
complesitary SHESTR PLHIND Argr BUT ISR ERb DA sl st Hotecutes,
a sequeREdBH strubtufsof aGRfticiRE nadiely acid [niloth]e oAd Gk Tdbmﬁlabdl Wertifi@ccording to

i nvention includes conpounds .and salts, of Fornula I,
the nogpRkgenyengiontof proyxdieg the ssAuenge i8 thec i dirgdioBor nul a |

shown above, S A( , X Y .Z NN.1-V.WA2 R1 R2

Fornmula | but in which the variables Al. A2, Rl, R2,
VIRAXINHBITQRS V, and Ware defined as follows: A and A2

n Cl- Cl2al kyl
;&)ﬂ%}agﬁ%sc ?(f %b%ﬁ%gt ei 1g|v nt%)x lh’rrf)s %e {ngg‘lﬂldlé gg«? %)arlrtgt%?Fg‘ﬁnula Ias

defingdadbbo€ycl i ¢ group, or a saturated partlally
unsat ur at ed, E% aromati c teroc
h

WATOZH) ARGl Rt Gt o GO PP YIS ap s of Fortia ) which has

the saﬁié%Ethﬁﬁﬁétu&@mﬁdﬁmshan ghpeen from (a), (b), and
(c). [0077] Where WO 2006/ 083271 PCT/ US2005/ 017308

/“\ /V\ 2

R1 R2 Formula I

but in which the variables A Az, Ri, Ry, X, Y, Z, V, and W are defined as follows:

A and A; are independently C,-C),alkyl, C>-Cjzalkenyl, C3-Cg cycloalkyl, or a partially
unsaturated or aromatic carbocyclic group, or a saturated, partially unsaturated, or aromatic
heterocyclic group; each of which A; and A; is substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c).

[0077] Where



18 (a) is independently chosen from hal ogen, hydroxy,
cyano, amno, nitro, oxo, -COOH - CONH2, -SO2NH2,
wo g7 C2hal oal kyl , and C1- C2hal oal koxy, (b)PEBEUS2005/017308
i ndependently chosen from C1- C6al kyl, C2-C6al kenyl
C2- Coal kynyl, Ci-Co6al koxy, C2-C6al kenyl oxy,
Cl- C4al koxy( Cl- C4al kyl ), amlgo(C1 C6) al kyl , nono- and
-(Cl- Ceal'kyl)am no, nono- and

- (Cl1- C4al kyl ) a | kyl C6al ka .
cé\ BRSO GBS YL B B fos “COOH, -
CONI@J :ﬁ%\r@%ﬂ%) éﬂﬁl%@l&?l%ﬂﬁcl Czhaloalkoxy,

cl oal car boxam de,

d(b)(lmdelmaﬂwly)cbmencﬁmcd&albﬂ @sﬁbqﬂwnﬂhi‘?@ -Cealkynyl, C-Cealkoxy,

Co-Cefl Efg'aé%(%kyl sd#’%&ﬁw eaa“g‘}) 9@{“"5@ %Wé{rogobﬁ{agdléﬁgsen

Cealklyamnine (rabiid) and diGZx ((Zha]lkk]eamlhlpc C+alud] Ky fyalkanoyl, Co-Csalkanoyloxy,

Ci- ngllj(gxxc)ﬁﬁ)%gm d’écmq §n<ggi (fg %;21}(%1!)\&%—% m1d g@e(%gyaogﬂgl)cq}boxamlde

monol zﬂﬁ'ﬁﬁ%@‘#—@@&l )ﬁﬁ@ﬁeﬁ(ﬂd@tc E%@fkyﬁﬁlﬁwrym&euﬂk}dﬁhlo C;-Cealkylsulfinyl,
- C3cycl oal C2- C7nonocyclic heterocycl oal kyl
and C@é@&ﬂﬁ}ilml @E‘het erocycl oal kyl , indanyl,

gc{) I g%%fmp Y Ehosex‘i ﬁBlrnatUl‘i{)Q' @Qgikﬁlﬁé?llyl 1G,alkynyl,

ropyri , ., and het er oaryl 0078] Each
(CHzOJD((EHnm a@b)(%dN(@}Iz]ms wehersn ind mewe wderendently G5 1, 2, 3, or 4; and

N T N (e

heterd&ycl()ﬁﬂ;yl Cé‘-@h(}b)dyklaﬂilefemcyﬁﬂal@ﬂaiddammytbt,rahydronapthyl

Cl- 4al koxy a Cl C2hal oal koxy,
tetrahygdrgisogHpNAY!, GWEV%‘PHY“%‘{’[Y ’Ia@gs‘i“ %QWN and A2 is a

C f’dOb@_lC ¥5dH & v@’ﬁ&P@) Qhd @?Ksesﬁgﬁl‘x’lﬁledl &itdI0QY B sabltisicntsUih@ghendently
0Oto substituents independently chosen from

choseqt éf)om 'é@genalmirqm amingOF o sakodrfeh-Gyalivoxyi merp eRddntGy o,

lek%%anl‘ll\{go (920?4%2?43{;};1 1]?1< %%rﬁo a,ga C@g;?@lvﬁlﬂ(gﬁql ?zgloalkoxy, and

pheny$ubstituted with O to 5 substituents independently
chosen from haI

o¥ ere&atmbﬁ)xgaq %;lahd @i/dr oxgl?o(%%(lano up (Eflhe%d:%cglct gl’ouEsubstltuted

with dm@@ﬂbkﬁlﬁ%ts ﬁhﬂébeﬂ@éi@ly chbdn cﬁron{ @) J(b)caﬁu kyl ) ani no.
oso]]c Vis Cl-

%qngaw k&8 1nd@%ngq5)§1§,q S NRI gr @se%wngrgﬁ is hygsogensor R is Ci-
C(,alkgg&é %mbé}a}l{z Ht &qh\é'f@vhlcms scc%QthﬁieQ %Hﬁyd to ﬁb%&@ﬁ&%ﬁlendently

yc Oa or absent; and V is absent
chosen droablsaogen, l[n;@@@(ﬂ cyanp sanging, bmmloxo,t @11 &Zh?lb@ihxll Cl¢2haloalkoxy, C1-

082 and R2 ently hydrogen;
C6alkgp(glcﬁ%%?xﬁ’y?’1d TB39EARG, fhk% ?62{11%}9)%%’39%6 al kynyl , each
ofoosbj thisiC-Gasikyl] CBIC&?dlkAhythB)-WchﬂoalBylbmdbtm AY g5 C1-C6 alkyl,

1 b 28 50 R 3p o g v

when WisaB&bnRAV & skl ned to forma 5- to 7-nmenbered
saturated or nono o
[0081] Z is carbonyl, thiocarbonyl, or imino.

[0082] R1 and R; are independently hydrogen; or
C,-Csalkyl, C-Cg alkenyl, or C,-Cs alkynyl, each of which is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, amino, C;-Csalkoxy, C;-C;haloalkyl,

and C;-C;haloalkoxy, or R; and R; are joined to form a 5- to 7-membered saturated or mono-



WO 2006/ 083271 PCT/ US2005/ 017308 19 unsaturated ring
optionally containing one additional heteroatom chosen
wo c@diods27S, and 0, which 5- to 7-nenbered satePCBRUSINO®017308
nono-unsaturated ring is substituted with O to 3
substituents independently chosen from hal ogen,
hydroxy, am no, Cl-C4al kyl &1 C4al koxy, nono- and
i -(Cl-C4al kyl )am no, Cl- CQhanaIkyI and

Cl C2hal oal kgx 0083 ounds e
ansatgp T e PRSI SIS BRI EREONAT TOBRATo Y S and O
whlch' 53\'&471 txﬁé?ﬁbe?éd%@tu'rzﬁgd Sid8Sn CH¥PREIAESiRE sestkitiedWitirOfdTBI @

and Formula A wherein when X is absent, Y is also

Substlalbste indep¢raionthy chpsen frerm daloReh hydtewy,daune Srfoakal CGufgalkoxy,
la I B,
mono b AREFEAT PR ORI P Pl ooy 2 By

A[00B3] Shllch(cﬁniboumaﬂnlld)ble)ramrc{bto aanompound of Formula IA.

N- (C1- C6al kyl ) - -am no

N[O%)%ﬂ_ %%ﬂnw%frtgop a ICOIgPr? r‘gsua&)t,s of F%nm*l% I and Formula TA
wherefit w&&ﬂoxnge@bsemmqyahd §bsbxﬁt erocycl oal kyl group

covalently bound to a. point of attachment in Formula

IBvia a Nitrogen atom a 5- to 7-nmenbered nonocyclic

gfoks alr], ¥ inY BN 6d BRHERRE AN pRarShuBicARVARLEAHIY salts of

to a point of attachnent in Fornula IB via a
Formia iB,ogemeint om a 5- to 7- nenbered heterocycl oal kyl
group coval ently bgund Sto a point of attachnment in

Formula IB via a fﬁ\éon atom which is adjacent to a
Ni trogen at OmR, an 8 0_\l1- J®jrbered bicyclic
heterocycloalk??(ln WM|chhthe W'hgs are fused or Spiro

coval ently bound to $H$0| of attachnment in Fornmula
IB via a Nitrogen at 86] A2 i s Fosn@aIBycl oal kyl

o G Gratkdie Py R e S Gt af PR Cantio

N-pyriE1 ShReYehi CFC aQt Q}mme{n@@l%a }noﬁ@@ﬁh@Bet‘éfhc?éloﬂkylagﬂ@poﬁwalﬁnﬂy
Substitute O to 5 substituents inde endentl%
boundste@sent fof @tﬁqcélarﬁnt ip E)er'dﬁaB viaa Nijgogsratom a pgto 7-membered

mono a)ﬂ:](ljiﬁ %?H%ﬁ? Lh%tlﬁ'ﬁ&? ﬁ&gl%%%nﬂc %%%%Oaleﬁéﬂ%ﬁﬁﬁ to é:é@iﬂpof attachment in
Formdla 1€ ucd Natolgylh atoaln d SOb-mmhgaﬂdmj@yocy@b)ilkylsgroup covalently bound
to a pl@gde eth | tIn %i‘%@gﬂf{( E}g DCar CG gwﬁ‘%ﬁ% (5’?(% k&)%l’trogen atom,
or an §&lto@A ah&ﬁ%ﬁ{e@h@éﬁ& Katér))cycwﬂk’yd) (ﬂhl%)l&lrmgh arerfnsmi—or apito
covalgnltl-y(bco:%r-ld to a point of attachment in Formula IB via a Nitrogen atom.

[0086] A;is C3-C8 cycloalkyl, a partially unsaturated or aromatic carbocyclic group, or a
saturated, partially unsaturated, or aromatic heterocyclic group.

[0087] Each of which A, and A is substituted with O to 5 substituents independently
chosen from (a), (b), and (c), where

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

(b) is independently chosen from C-Cealkyl, C;-Csalkenyl, C,-Csalkynyl, C;-Cealkoxy,
C,-Cealkenyloxy, C;-Csalkoxy(C-Csalkyl), amino(Ci-Cg)alkyl, mono- and di-(C;-
Csalkyl)amino, mono- and di-(C,-Csalkyl)aminoC;-Cjalkyl, C,-Cealkanoyl, C,-Cgalkanoyloxy,



Céal kyl ) am no, nono- and di-(C 1 -C4al kyl )am noC |
- C4al kyl , C2-Co6al kanoyl, C2-C8al kanoyl oxy, WO
wQ@e@enR3271 PCT/ US2005/ 017308 20 Cl1- C8al koxyear/bsmy$/917308
-nono- and di - (Cl- C6al kyl ) car boxam de,
(C3-Crcycl oal kyl ) car boxam de, nono- and
- (Cl1- Ceal kyl ) sul f onam de, 2 1- C6al kyl t hi o,
aryl (Co- C4al kyl )t hi o, Cl-Cealkylsulfinyl, and C

Ci- Cg%]lkgg;}:lakyl S;J Lrggn%ngla@ &%%Iﬂ(yﬁ@ﬁb%g@m}y L(;T&cyg‘loglﬂgﬁcarr]boxamlde
mono! &Ad2di- @( @"@kﬂ)sulf@ﬁﬂi’mdé @20 Ny fhid) dl‘!yl(CM%lByl}thl@ndl Tyak@sulfinyl,

|ndependently 1, 2, 3, or 4, and Ra is
anan-Ed@blelﬁd&WI 9n@hosen at each occurrence from

| | | Ny
DT R ‘3@‘11 %( Gise ﬁ%‘@‘gﬁ g?’%i . éz-@?élﬁéngpm Loahdsy,
(CHo)t@(CHhy-daraha@HVN(CEy| whema anﬂet mmewndem B, bR, 3, or 4; and

m%bé%‘f‘%?ﬁ@ﬂ‘?@%%ﬁéﬁéﬁﬁ%ﬁ f%‘%/clutrrc%ﬁgsen @ r’hcbﬁ ah?kgv 1 Co-Cymonocyclic

heterd&y@laam C?-mldb%yclﬁihe@(’@ykl)éhlkyl%%& tk@ahydrdmpuhyl and and
di - - C4al kye)éam no, C-C4

heterc@mdc@asuh@f)wle@h g (c) isrsibatiuied a'ptgyyto Sebessurntsiafpsadently
r WH&3-@niRdi-EC)-
Choseﬁ%gr ogemn or y&Wﬂsys algmosC N%Ik)grcggiaiﬁ&%g’ CAal kyl €C ach
C4alky1|f)ammp,dhz -Callenbdt Ct @uaébbwqrhorwl,tfo -Ghglopkkyl, théh %loalkoxy, and
h i ndependent|ly chosen from hal ogen, hydroxy, cyano,
PIMY%ni no, nitro, oxo, Cl-C2hal oal kyl, C1-C2hal oal koxy,
Cly (60 KR, ochbdengiwhere)R is ydbgamooR ie@dCealkyl or aryl(Co-Caalkyl),

Cl- Ceal is Cl-Co6
RTHE S T EO R T e T
hydro?gscggﬁo, a?ﬁu'loS n@o Q}@o f@ Lwhaisallst Cl-atiedbalikdxh, O,-Cfalkyl of;-Cealkoxy,

cl oal - to 7-nmenbered nonocyclic
andrﬂ%@e&l@@éCo@bq‘lWl)amﬁo 8- to 11- nmenbered bicyclic

h(i; Er(f) Cd(, allﬁﬁl df(zy% RW;C% &ﬁﬁﬁ)aﬁégp 9r alhs@ﬁte alfld"%ﬁgl Qfis absent, W is

Spi ro;, eac ubstitute
absensubst i tuents independent| y chosen from haI ogen

hydr oxy ng, ..am no C I

i L g opues i ) L o T el o5 Rt
mono&yclieZBRlRFLIMKYL, 008- tb’ lilSmaﬂﬂBQBd blcﬁﬂllc&ﬁdar&‘&c&a&yl in which the rings

I ndependent |y dro or Cl-Coeal

ke
are fugpd @RPES caPR Ry ich sdrEHt wifh &0 3 SSORiEHE ICRFORRD Pgsen from

n t 1 {94
ok RS S U PRI L BT g

C4a1k§alarﬁmhaﬂ:e@mmaycyl @nd Ri-Cahalodioxyt er Y éd absentt o f or ma 5-
&1 agggzn?&%rlggemag&en{l %jrogé'n g no- unsaturated ring

addi ti onal het eroat om chosen
f qyrahlkySCoandikenyl, WE;G@G dkeynlyh edehnefvidecelerd setatituted with Orto 3

nmono-.unsat ur ted ri is.substituted wit o3
s et St A SRRt bt B, o Cataosi,

and AINIRA¥MKo:BLAR; arfdIR (A& e to fkmAs!th 9XHembered 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 O to 3

_ substituents independently chosen from halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy,
mono- and di-(C;-Csalkyl)amino, C;-Cyhaloalkyl, and C,-C;haloalkoxy.



nono- and di - (Cl- C4al kyl ) am no, Cl-C2hal oal kyl, and
Cl- C2hal oal koxy. WD 2006/ 083271 PCT/ US2005/017308 21
w@ 0@88332The i nventi on provi des conpounds and sSPET/ESTINS/017308
Formula IB in which V and Ware absent. [0089] The
I nvention provides conpounds and salts of Fornula IB
in which Y is absent; glmhich Yis -CH2-, or in
which Y is -CH2- substltute with C3-C6eycl oal kyl,
pyrrolidinyl, or eridin 90]..The .inventj.o
a 09§8Ipifbmna@§1°em% &Qmaﬂ‘awﬁé}“ﬁ ?qﬁf’]f ES?WH? P’Bwf"ﬁﬂv and W are
absenti ch R1 and R2 are independently hydrogen or
Cl - C4al kyl, and ot her enbodi nents of Fornula IB i .
wE1089] Rhe mwentip papadasredmpevnsisisnd saltswd Fomea I3 lw{lﬁb Y, is absent;
or in VPR G, RGP SRR EOTPIRICS AR} PyRbtidingl o
piperiginil. dy|l , naphthyl pyr|n1d|nyl pyra2|nyl
benzot hj azol benzo I OX y [ : :
DB Ahe PSRk oy AR N ol 5 s
R, an@ R§ u&sﬁaetp@mhﬂ hidid gResdy rmhhkyr; as ethef gnibud{radnts 6HYormula IB in
d (c). [0092 ere: (a) is chosen from hal ogen,
whlcmlsrmné arwémﬁnd@mymdr%w pomei¥ly - 000H, - CONH2, -

S b
PR e R pUings A i S%:%?P?‘“%%mc%mg;g

CBrz @664-Kavygloalkal, Qﬁﬂiykmowl naphthal, @yricatnKopyrezrobspzothiazolyl,

benzo%? && 8?11l98ﬁwl or&q&lgfﬁxl ch SF ?@z_&‘g)@ &M&gmh Oto S dsubstltuents

1ndqmdd§$®ch&%&hﬁmqyxamhaﬂqch and m are |ndependent|y 0,
or 4; and Ra is independently chosen at each
oE@Qﬂr8ﬂ5@3fron1C3 C8cycl oal kyl, pi peridinyl,

(zg% &Y from HER{%QP Qlylifdx acyhﬁi %ﬂl’i}w hiddoS 61 1- GQUHWCONHz,
ahy

anyl, tetr ronapht é@ enyl pyr|dyl
SOlebbnSUt, mné?phfém}kyl mdd:b@zh?_ ]éfP?é)h Each of which (b)

t t . -Cgalkano
a:gbﬁ 1£ 8Ro er§ {rﬁﬁ’lh@é h% taH«!K?%rz nQH% ﬁ%g %ﬁé@%%?ggﬁdégﬁgﬁ% ’C:z Csalkanoyl,
and Cf;_r-gmm}}cyﬂbpnﬁl arfd4al koxy nono- and

TR O R —
-(CHA! m%tpdé%)ﬁnn,xsfdngf {cﬁ%?r@ni(cziaﬁ |vﬂ¥§ﬁ¢"1§ hl%{lrﬁai)réﬁxdbp’lﬁﬂﬂdw 1,2, 3, or 4; and
R, is 1ndependently chosen at each occurrence from Cs- CgcycloalkﬁAplperldmyl piperazinyl,
morpholinyl, tetrahydroisoquinolinyl, indanyl, tetrahydronaphthyl, phenyl, pyridyl,
benzothiophenyl, and benzofuranyl. Each of which (b) and (c) is substituted with 0 to 5
substituents independently chosen from halogen, hydroxy, amino, C;-Caalkyl, C;-Csalkoxy,
mono- and di-(C;-Caalkyl)amino, C,-Caalkanoyl, C,-Csalkoxycarbonyl, C;-Chaloalkyl, C;-
C;haloalkoxy, and phenyl.

[0093] The invention also includes compounds of Formula II

S

J Z\N)J\N,V\

| | Az
Ri R
Formula II

and the pharmaceutically acceptable salts thereof.



I 1 2 R R2 Formula Il and the pharmaceutically
acceptabl e salts thereof. W 2006/ 083271

wERONAER2005/ 017308 22 WD 2006/ 083271 PCT/ US20081/032080817308
23 [0094] In Formula Il the variables A2, R1, R2, J,
V, and Z carry the followng definitions: A2 is C3-C8
cycloal kyl, or a partially saturated or aromatic
carbocyclic group, or a safurated, partially
unsaturated, or aromatic heterocyclic group
substituted with O to 5 substituents independently
chosen from (a) hal ogen, hydroxy, cyano, am no,
nitro, oxo, -000H, -CONH2, -SO2NH2, -SH, Cl-
C2hal oal kyl , and Cl-C2hal oal koxy, and (b) Ci1-C6al kyl,
C2- Coal kenyl , C2-Co6al kynyl, Ci-Cb6al koxy,
C2- Coal kenyl oxy, Cl- C4al koxy(Cl- C4al kyl),
am no(Cl - C6) al kyl, nmono- and di-(Cl-C6al kyl)am no,
nono- and di - (Cl- C4al kyl ) am noCl - C4al kyl ,
C2- Coal kanoyl , C2-C8al kanoyl oxy, C1-C8al koxycar bonyl,
-nono- and di - ( Cl- Coal kyl ) car boxam de,
(C3- Crcycl oal kyl ) car boxam de, nono- and di-(Cl -
C6al kyl ) sul f onam de, C1-C6al kylt hi o,
aryl (Co- C4al kyl )t hi o, Cl-C6al kyl sul finyl, and Cil-
C6al kyl sul fonyl, and (c) -GRa where Gis chosen from
-(CH2) m, C2-C4al kenyl, C2-C4al kynyl, -(CH2), (CH2) m
, and -(CH2)" N(CH2)m, where n and mare
i ndependently 0, 1, 2, 3, or 4, and Ra is
i ndependently chosen at each occurrence from
C3- C8cycl oal kyl , C2-Crnmonocyclic heterocycl oal kyl,
C5- C10bi cycl i chet erocycl oal kyl , i ndanyl ,
tetrahydronapt hyl, aryl, and heteroaryl, each of
which (b) and (c) is substituted with 0 to 5
substituents independently chosen from hal ogen,
hydr oxy, am no, Cl-C4al kyl, Ci1-C4al koxy, nono- and
di - (Cl- C4al kyl ) am no, C2- C4al kanoyl,
Cl- 4al koxycar bonyl, Cl-C2hal oal kyl, Ci1-C2hal oal koxy,
and phenyl. Vis Cl-C6 al kyl, C2-C6al kenyl, or absent.
Z is carbonyl, thiocarbonyl, or imno. RL and R2 are
i ndependent|y hydrogen, or C 1-C6al kyl, C2-C6 al kenyl,
or C2-C6 al kynyl, each of which is substituted with 0
to 3 substituents independently chosen from hal ogen,
hydr oxy, am no, Cl-C4al koxy, C. 1-C2hal oal kyl,



and Cl - C2hal oal koxy, or Rl and R2 are joined to forma

5- to 7-nenbered saturated or nono- unsaturated ring
wWOpiocos®2li y cont ai ni ng one additional het eroatpoOT/CRIS®N 7308

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

nono-unsaturated ring is substituted with O to 3

substituents i ndependently chosen from hal ogen,

hydroxy, ami no, Cl-C4al kyl, 2¥1- C4al koxy, nono- and

i -(Cl-C4al kyl )am no, Cl- C2ha| oal kyl, and
Cl1- C2hal oal koxy. WO 2006/ 083271 PCT/ US2005/ 017308 24

[ 8)%2% %kagyﬂg Vlap'fl R’ 352 taeg ZF %Whgfoﬁlo)m&mtﬁmtlonsz

hﬁtz & OLY £dyicoalkyR P a\p@mﬁﬂy dnsiaﬁlreﬁed &, arﬁxhatNR&rbocycllc group, or a
substi t ut ed wthOtoSsubstltﬁentS| depen flo
saturafeR OB HRIDT EWRIUTRIE, O HPatnRPLres Y BiPEP SHEHYHTS Wih Odo 8 g)

|, or Cl-C2hal oaI koxy; (e)
S“bsn@fg{ég‘gﬁge’?d%ﬂ i oa'lérlpglé’l%l C2- Caal

Cla) @hgmhy@@y,@&amq(w}no BItroaPH o@éﬁ) , €39 N Fiy SOy, -SH, Ci-
f CH2), -, C2-C4al kenyl
Conalp AR R TR Goys | and L(GR) NGRS,
WMOr®-Ceakil G-Grkkenylg@pEablomyl, ¢1-Cealkoxy2 C, :Csalhcn)doxyaﬁq}
Caabr e RTAr T DB e EURIRIRE S an s
lekﬂrl?‘ﬂﬁlﬁﬁé((t CIaﬁE}ﬂ acbydga%a@yl he)- Cgaalfa)‘lbyloﬁﬂdj t(egtarkmwayﬁqnye ach

is substituted with

to
-mongs#pd di-(Gs ﬂ)ﬁﬁé@)@wéﬁt(CyCeqye?énylf)?aéPﬁ’ﬁa}% é‘??no and di-(Cy-
car BB R S BAE, e v e, g

am no,
Cealk@iul€iyh land| koxy, and phenyl. [0097] Certain

t i d
S TP LER R, G i dSn R NPy 51 Al DG SRS a7
(CHZ‘MI(EHZ);}H?hd ?(Mﬂq{@ﬁ%ﬁvpﬂf&ﬁm gnd 0 ammpepmdmct:kyrw 15313t or 4; and
of or nul a N | C | S_.abs or. .S
Ra is ndensogently €hpsep @heach ROTRENEREam L %sxmﬂk%n@ @a}‘?‘&’%%ﬁw
hetercﬁ 9@%[{@ b C{‘AE?Jy@hé’he@oc?@l@alB%l ﬁfdﬁny]' t@ﬁ‘ﬂ%ﬁdﬁﬁﬁh Maryl and

en or neth he i nvention furt

hetercpr)dwadhs of whieh élabmd (@)nsj s@anwdovlﬂﬂbmwswemﬁ lnﬂﬁweélﬁew chosen

o TSR B b SIS i, -
Cialkapoyn i@hylkpxﬁfarb(ﬁgq ai; -thalmlkyl @aCthatrfalkaky.cind |p§;enyl
R LR g L s e
anwarb&eyl defocabbihyang: if@lo. fort h above for these
R, and R; are independently hydrogen, or
C1-Csalkyl, C»-Cs alkenyl, or C,-Cg alkynyl, each of which is substituted with O to 3
substituents independently chosen from halogen, hydroxy, amino, C;-Csalkoxy, C;-Chaloalkyl,
and C;-C;haloalkoxy, or R; and R; are joined to form a 5- to 7-membered saturated or mono-
unsaturated ring optionally containing one additional heteroatom chosen from N, S, and O,
which 5- to 7-membered saturated or mono-unsaturated ring is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, amino, C;-Caalkyl, C,-Csalkoxy,
mono- and di-(C,-Csalkyl)amino, C,-C;haloalkyl, and C,-C;haloalkoxy.



variables in Forrmula Il. [0101] In certain enbodi nents
the invention provides conpounds and salts of Formnul a
wo boosokerei n A2 i s C5-Crcycl oal kyl, phenyl, pyre™y52005/017308
napht hyl , pyrimdinyl, pyrazinyl, benzothiazolyl,
benzodi oxyl, quinolinyl, or isoquinolinyl, each of
which is substituted with O %o 5 substituents WO
2006/083271 PCT/U82005/01738 25 i ndependently chosen
fron1(ﬁ% % and (c) where (a) is chosen from
5¥%§b 'oXy, cyano, amino, nitro, oxo, -0O0OH,
- -SCQNHQ -SH, €1- C2hal oal kyl, and
Cl- C2ha|oa|koxy, ? i chosen from Cl1- C6al kyl
C2- Coal kenyl , C2f C6al kynyl, C1-C6al koxy,
C2- Cbal kanoyl, CX- C8al koxycarbonyl, and (c) is -GRa
where Gis chosen m - @i}@mnpprﬁhmﬂEmkenyl, c2- -
C4al kynyl , , wher
that igp %ﬁaaqeg, PaFtia 1iY h‘a%'éfﬁf&@rﬂrlaipnéﬁt‘ci‘e‘(e?cyéw grP Mpergﬂ ds Qag or NRs
substitiRe EWAR B0 B @%l%n@ﬁéﬁ&%ht@’ ¢hosé Réhi @), 1), and (c) above.
pi perazi nyl, norpholinyl, tetrahydr0|squ|noI|nyI
|ﬂﬁ&ﬁnglietrahydronaphthyl phenyl, pyridyl,

OFFRHN RS b PEpechasaiL occh of soicn (0

g substituents
i e)aneDyikyt, IGs-CsatkosgdnCs-Catinyingl, Cg€halkomyd€ oyalkdivionamino(Ci-
- C4al kyl, Cl-C4al koxy, nono- and di - (Cl-
Co)al al kyl ) am no, C2-C4al kanoyl, Cl1-C4al koxycarbonyl ,
Clp) CRlrglvarkdy s clx@ﬁel%ﬁL(@izb@X}évC4alﬂtéhylmﬁﬂwﬂkyn&D 1@H,),0(CHy)s-,
The i nvention pertains _to conpounds _and salt

and -(EFRN(GHDY-» Whese eppd s are (qugenéle@tllbgrpl PYER '%flfﬁﬂd;{b(lﬁ fhosen from Cs-

Cgcycmﬂg)g (F 0E e nfdél)c He r&tyblgglﬁglloég leobgfy@h%etelf’&tyclo‘élkrl indanyl,
pyr| I ny hi eny yrrolyl, fura
tetrahpgfnoamhyl gryl, mlctlhﬁzccﬂoyﬂyl ¢algh aﬁwhyﬁ (e)tang éf) | s)ubstltuted with 0 to 5

B L L T e

monob eﬁtzaxi(ldjl@galkpll)mhmol - Gyﬂroab@n nlacﬁzbadyﬂyd)xy, amrﬁpﬂeyﬂyl
pyrazo opyr|n1 nyl, or thienyl pyrazo on
XD febeycanbssaamis 1o A R B Ty gaas of Formula
Hnyéhggkqsmggggye or aromatic coval ent bond) to the p0|nt
of attachnent of the group of Fornula (i) in Formu
| [[0Q98H Addisiogaloumbodimendy paytatn toicpmpaunds apd salis of Eemul% hmofvhlch v

t independently chosen from (a), (b),
‘Sabsema"”ﬁi&sv% MBS )by and  Lc) carry the definitions

sg009bpMhh ifventidrhiesledesanimpbiugs and satsrofFoamyls 1T ViEreig|R, and R; are
) is. S , ,or NR3. 0104] R3 is (d) hydrogen,
indepeydeady gv@a&wf mets}PLlCl C2hal oal koxy; (e) Cil-Csal kyl,

CZ0 (0RITHRE MlentiSe2fufied pryviids, cofibo il ali@ ¥l (s GE FoAnhlk Y1 1)1 which A, is

or am no( Cl-
Cs-Cycycloalkyl, Ighenyl pyridyl, pyrimidinyl, pyrazinyl, naphthyl, benzothiazolyl, benzodioxyl,

quinolinyl, or isoquinolinyl, each of which is substituted with 0 to 5 substituents independently
chosen from (a), (b), and (c), where (a), (b), and (c) carry the definitions set forth above for these
variables in Formula II

[0101] In certain embodiments the invention provides compounds and salts of Formula II
wherein A; is Cs-Cscycloalkyl, phenyl, pyridyl, naphthyl, pyrimidinyl, pyrazinyl, benzothiazolyl,

benzodioxyl, quinolinyl, or isoquinolinyl, each of which is substituted with 0 to 5 substituents



C6) al kyl , or WD 2006/ 083271 PCT/ US2005/ 017308 26 (f)

-LRb where L is chosen from-(CH2)r , C2-C4al kenyl,
w@E2e0ed8d2kynyl , - (CH2)rQ(CH2) S-, and - (CH2), N(EER2yS005/017308

where r and s are independently 0, 1, 2, 3, or 4; and

Rb is chosen from C3- C8cycl oal kyl, C2-Cr7nonocyclic

het erocycl oal kyl, C5-C oblcxgllcheterocycloalkyI

i ndanyl , tetrahydronapthyl aryI ~and heteroaryl

S Lk B A 118, o

0 . NH,@ﬂi TePoelkyl, 47aT)=C,aadalkoxy, (b
annmﬁxg%kgﬁ%nalky )%ﬁ?ﬁ%A@g? Cohal og?ﬁzﬁ CI- CZthoalko;yoxy( )w

chosca frampBe@yalkyl[ ©108]kemds CalCmllerivbdi tkexyCat Gralkanoyl, Ci-
Cgalk?)iy\égrﬁgr\}%qnatﬁe(g)t ?I . Q/h&%@%%gscen th S(@th)sn ,sz & kagﬁ'}Ll ac,-

group
Cialkion W(ﬂle)(G)(X?Hﬁn aadde((élﬂg)a‘ﬁ (ﬁ]Hzgr Q\upert hand rrsarpy’rdeggﬂdently 0,1,2,3,

yrimdin r.ral ur.an Z I
or 4 i SN omeor o B R, BYGREML
tetrah aaa?sedlmhohﬂyas ONRAP tétrahﬁﬁ&ia@fxth?@ﬁ)hényl , pyEazipbdnzathidphknyl, and
enzothlophen | , benzaoxad

benzoBigpGr BB RESBIBRYA (©) ' HISHPIS Tyt aiscs BBYh ficaimipiendenty
choseg rfrom%g% r?fd?c;)@l Ything" ngﬁﬁgyls@cb‘;a‘lm &81?0 hgd al-@gt om

(Separ at by one sin doubl e or
Cialkgl)omino, @Z Calkaheylt ChErrdloxyearbonyl, @r@ﬂhal@ﬁlkah Cadhhalpalkesfy, and
phen he group of Fornmula (i) in Formula Il. The group of

‘ormula (i) is substituted with O to 5 substituents
independently chosen from (a) hal ogen, hydroxy,

Ot EomaiamneRins B eepeah e Sy il Py

Cl C6a|ky| C2- Coal kegyl, C2-C6al kynyl, C1-C6al koxy,
C2-C6a|kanoy|, C xycarbonyl, and (c) -CRa

where G is chosefi from-(CH2)n , C2-C4al kenyl,

C2- Gal kynyl , -( )nQXCH2) m and - (CH2)"N(CH2) m,
where n and in are- depe@ﬂgmmbnybnmuaa) 3, or 4; and

Ra is chosen_ from C3- Cscycl oal ridiny
RHER S ARAG Rl ST AT e p—)
furan%lnﬂﬁgé’dl 1, 1rﬁ1§£zroﬂh,)’tﬁfa9612em&bﬂlyl t]ﬂﬁkﬁﬁ‘z\dlyl &M&bl%{ l1s,oxazol)g)

othlo nzof dranyl ; each of which
benztﬁurdnyl(@)lzq)tblasﬂzlwb benzathe@hmlhb@zwd@zglubb@mao[rﬂﬁwo yl,

dihyd. dgﬁ) ”c%'(szﬁ)tzl' @8&; z& S%xﬁﬂ BAHR ahlg%ﬁlﬁﬂ?i%lyl%meﬁ‘@d such that the

nono-
heterd@hitorf Cls- eﬁfaihﬂﬁ)(hépaﬂitdddqy dﬁB-sfﬁgtel Harbd)g/d)r ar@fatic covalent bond) to the point

o SV ST 8l S SR 6P
substinftdd Wik 0465 Qlsa@Rnt independently chosen from (a), (b), and (c), where (a), (b) and
(¢) carry the definitions set forth for these variables in Formula IL

[0103] Jis S, O, or NR;.

[0104] Ry is

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

(e) C1-Cealkyl, C,-Cgalkenyl, C>-Csalkynyl, Ci-Csalkoxy(C;-Csalkyl), or amino(C,-
Ce)alkyl, or



27 [0107] R3 is (d) hydrogen, (e) Ci-Co6al kyl, or (f)

-LRb where Lis chosen from-(CH2)r, -(CH2)rQ(CH2)S-,
wanah6/$LH) , N(CH2) s , where r and s are i ndepepciEnk1i095/017308

0, 1, 2, 3, or 4; and Rb is chosen from

C3- C8cycl oal kyl, piperidinyl, piperazinyl,

nmor phol i nyl, indanyl, tetrazﬁdronapthyl, phenyl, and

pyridyl; each of which (e) d (f) is substituted with

O to 5 substituents _ind dent h hal

bRy Wbl e R o) (G SRR IR g (CH )
and -(CH )ﬁﬁﬁl{b%l,' Wi Pohd Gle frRBadnaadtlyd, 1, £5, 2halna®l koubsen from Cs-

and pheny

. 1 0108] The invention includes conpounds
Cscyctmatkys -t Gmhogyslimhktarocygloaliyylwhi-Embigyelirhetpogyeloalks indenyl,

Al i X~Y~Z~ - . ;
eran g pipgh Bt gty b LR EPTMORe shsahan B0

substituatsdefepandeniynshos e frbmatogen, hyfoxpanaing, @rCsalkyl, Ci-Csalkoxy,

alternatiy in Fg La 1A rtain co unds and
monogan By ChlTharing G Coiontivt Cros gt k. RETHSTE

[ @489 CEhsinleRbBMlikieaR of ffel ilek@tiof PEFROM B nBddndsaint Salef of Formula

~ Formula IV in which Vand Ware both absent: S ~X
II'm 7z~ ANA2 Al YNI R R2 Fornula IV [0111] The
Wmﬂ%'riablgs_Aq, X, Y, Z, Rl, and R2 in Forrmula IV carry
e definitions set forth in Formula | or

alternatively in Foy A In certain conmpounds and

salts of Formula AV and R2are both hydrogen.

[0112] The invention also includes conpounds and salts

of Formula V in [ and W are both absent, and Z

is carbonyl: OS A X Yagpu Rfemla@® Fornula V WO

wherP81.P83A¢ hﬁ%a%%%%)t&l 1393idyR 8yrimidiny, 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,-C;haloalkoxy, and (b) C;-Csalkyl, C»-
Cgalkenyl, C-Cealkynyl, C)-Csalkoxy, C»-Csalkanoyl, C,-Cgalkoxycarbonyl, and (c) -GR,
where G is chosen from -(CHy),-, C2-Caalkenyl, C,-Caalkynyl, -(CH2)yO(CHz)m-, and -
(CH2)sN(CHy)n-, where n and m are independently 0, 1, 2, 3, or 4; and R, is chosen from C3-
Cycycloalkyl, piperidinyl, piperazinyl, morpholinyl, tetrahydroisoquinolinyl, indanyl,
tetrahydronaphthyl, phenyl, pyridyl, benzothiophenyl, and benzofuranyl; each of which (b) and
(c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy, amino,
C)-Caalkyl, C;-Cqalkoxy, mono- and di-(C;-Casalkyl)amino, C;-Cjalkanoyl, C;-
Cialkoxycarbonyl, C;-Cyhaloalkyl, C;-Czhaloalkoxy, and phenyl.

[0106] Jis S, O, or NRj,



[0113] The variables Al, X, Y, Rl, and R2 in Formula V
carry the definitions set forth in Forrmula | or
w@bdoensg®tri vely in Fornula 1A In certain conmpoRP@MESAN017308
salts of Formula V Rl and R2are both hydrogen. WO
2006/ 083271 PCT/ US2005/ 017308 29 [0114] The invention
i ncl udes conpounds and sal t ,of For mula VI in which V
is G - C2alkyl and Wis abséht ~X. ZNAIVZA A Y |
2R Rz =1or Formul a VI [0115] The. vari abl es
Anqwu Ryis () hMogean@) R Ciatkytorrdf = Re Wheed, js,chopea from -(CHa)r-,
. - 3 h R | ONRLd, BE6Y4; and Ry, is
(CHGBGH AR GEDNCE ey ahre Tyt ha ety o0 b
choseﬁﬁommacmyc1oaq,kyapubemwlepmnahmhy thoofetinyl; lamyl, tPhghydronapthyl,

prensl AT A T RS HARb 157 TRRHRAYA L S <

mdepa_lfdl@nﬂl)né&ﬁ)\ﬁﬁﬂ ﬁanmurotghe rhydmy idso, (ﬂ)rmalhytj gllai‘églkszlaj((, lnisomf and di-
| a 0] S a

(Ci-Cephgylpmino, @ar(’bBﬂW i(ylf gﬁl eﬁﬁé’ P”rﬂPéithF‘Bﬂ i ncl udesy

mﬁmﬂu s 1@%10?1@h51§d&fc0ﬁf3¥urﬂg ahd§u1t8 BO¥&rnfud4 MUInAGhich V and W are
R, R2 are independently hydrogen or

absen(C] - CAaIkyI, C2 Cdal kenyl , or C2-C4al kynyl, each of
which is substituted with 0 &0 3 substituents
i ndependent|ly chosen fron1hfﬁggen hydr oxy, am no,
Cl- CAal koxy, Cl-C2Kal oaZky!l nd Al- C2hal oal koxy. In
certain conpourd§ and sal N of Phe above Fornul ae Rl
and R2 are independently ﬂydro , nethéﬁalor et hyl .
The invention also includés co ounds Is of

t boye ae

o i FERE TR AUk, ATeTadicatf Ul deniions set fot
in Foslld Borafiteaniivelf it Fanabolde [Reerih aempdiindh andialtaof Femula I11 R,

are d to forma 5- to 7-nmenbered saturated or
andRﬁ%ﬁBOtS g’i"&?‘ht ed ring optionally containing one

a‘f'(ﬂ'l()]' PR InvEBRt R iRah &N compe@ils h@saltd.of Bornangl 1V in whick IV and W are

to 7-menbered saturated or nono-unsaturated ring

both 4b§eféubst ituted with 0 to 3 substituents independently

chosen from hal ogen, hydrgpxy, am no, Cl-C4alkyl,

Cl- 4al koxy, nono- and di -|[ Cl- C4al kyl ) am no, C1-

C2hal oal kyl, anXC, _-AZh | kédy. [0119] The
i nvention aI $a |chudechorrp unds and salts of any of
t he above Fornul ae in ichgRl and R2 are joined to

forma 5- to 7-nenbered %atur%lted or hepRBladNsat ur at ed
r I[@lq 1] The variables Aj, 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 Rare both hydrogen.

[0112] The invention also includes compounds and salts of Formula V in which V and W

are both absent, and Z is carbonyl:

Formula V



contai ning no additional heteroatons, which 5- to

7- menbered saturated or nono-unsaturated ring is
weupshsat ed with O to 3 substituents i ndependeait/iig2005/017308

chosen from hal ogen, hydroxy, am no, C 1-C2alkyl, and

C, -C2al koxy. WO 2006/ 083271 PCT/ US2005/017308 30

[0120] For exanple the |nve9§10n i ncl udes conpounds

and salts of Fornula VII X. Y Z~ N' J~

Ni V~-W-A2 Rl R2 For

2
s[43]i Theyariables, @é’p%’n\é’zlﬁ xg,d @htggl:z) }:11|a0 r &3 85 gﬁﬁmtlons set forth in

Formt!ﬂi(@BP&%ématﬁ@i&n@Fo%l&:ﬂ@' KYdertairkofapahddeXid sa@Foamda V R, and
-(C1 )am no, Cl-C2hal oal kyl, and C1-

Rzare@Qﬂndiydallgkmxy The variables Al, A2, V, W X, Y, and Z
carry the definitions set forth in Formula | or
alternatively in Formula A In certain conpounds of
Formula VI1 Z is carbonyl. [0121] The invention al so
i ncl udes conpounds and salts of Formula VIII: O S Al
YN)~NI A2 RL R2 Formula VIII where V and Y are
Cl-A4 al kyl. The variables Al, A2, V, and X carry the
definitions set forth in Fornmula | or alternatively
in Formula A For conpounds of Fornmula VIIl it is
preferred that Rl and R2 are hydrogen. [0122] The
i nvention includes conpounds and salts of Fornula I

A 111, IV, VI, and VIl in which Z is thiocarbonyl.
[0123] The invention includes conpounds and salts of
Formula I, ITA 111, IV, VI, and VII in which Zis

imno or Cl-C6al kylimno. In other enbodi nents the
i nvention includes conpounds and salts of Formula I

A IIl, 1V, 1-4, and 1-5 in which Zis imno or
met hyl i m no. [0124] The invention includes conmpounds
and salts of Formula I, IA I11l, IV, VI, and VI| in

which Z is carbonyl. [0125] The invention includes
conmpounds and salts of any of the above formulae in
which X is oxygen and Y is -CH2-. [0126] The invention
i ncl udes conpounds and salts of any of the above
formulae in which X and Y are absent. WD 2006/ 083271
PCT/ US2005/ 017308



31 [0127] The invention includes conmpounds and salts
of any of the above forrmulae in which: Al is
w@ieoedsd2ky| , C3- C8cycl oal kyl, a partial |y unsapcr/asmds/o17308

or aromatic carbocyclic group, or a saturated,

partially unsaturated, or aromatic heterocyclic group

and A2 is phenyl, naphthyl,2 pyridyl, pyrazinyl, or

pyrimdinyl. [0128] Each of and A2 is substituted

with O to 5 substituents independently chosen from

(a) hal ogen, hydroxy, cyano, am no, nitro, oxo, -000H,

- The RPN inclRlds cbhipondh ahPatkofiForratel VI in which V is Ci-

Cl- CZhal oal koxy, and (b) Ci1-C6al kyl, C2-C6al kenyl,
Cralkgtandd¥fis@pagrit, Cl- C6al koxy, C2- C6al kenyl oxy, Cl-

C4al koxy( Cl- C4al kyl), agino(Cl-C6)al kyl, nono- and

di - (C1- Co6al kyl ) am no, no- and di- (Cl-

C4al kyl ) am noKl_- C42 k‘EE\CQ*GﬁaIkanoyl,

C2-C8alkanﬁi?oxﬁ?éckr%Bal xy€&&ebonyl , -nono- and

di - (Cl- Co6al kyl ) car boxam d

(C3- C7cycl oal kyl ) car bdxam de, 8F2and di-{Cl-

Cé6al kyl ) sul f onam de, Cl-CBaIk?F?ﬂlo, Formula VI

ar vl - CAal kyl )t h . iyl it
N A s e
forth m(FGrAnta-1,or ERerftielyain Form@a 144 &l grtaj qompo{iiiand GalgH) iormula VI
and -%EE%P"N(CHZ)n1, where n and m are independently
R, an@Rae both hydtogen. 4. and’" Ra is chosen from
CRo1$8C Y 6é ALK aleAn AR REMY6 IS ah@t OF Foinaad KY in whith X and Y
C 10bi c cIicheterocycIoahg% i.ndanyl ,
i gther

are absents 2Ky srkprYly [The aprgntionsfehrdndpdss cgmpownds And paliypf Eprmula VI
in whfciﬂ)g( g%‘i&é&) N C?-@%h&y%,%l@%i Jrgorgrl.t 0 5 substituents
I'ndependent 'y chosen”trom hal ogen, hydroxy, am no,

C1601C2Ra Tky inveGionGac hdesxgmpownds and sadts of any of the above Formulae in

whicl%%l: &§2%§%§%§%ﬁ%y€%%ég %ﬁ%hgagl?)ﬁ{/?z’-&alkenyl, or C,-Cjalkynyl, each

of whﬁla-ilgagﬁiimeédkﬁwo :jo&ﬂﬂlbgiteﬁlﬂ ind{a;?:ﬁﬁ&itly‘ﬁ?&seﬁrftmghélogen, hydroxy,
~Incluaes conpounadas an Sa 0 an t he above

aming, G rfuplexy, 1-Gahplepk ar}ds%éi’é@alkﬁeﬁ-, ﬁ’d?!‘@@&?ap@éﬁ%ﬂ“? salt of the

above@F IRl lad RO SRLHIDESENRY hfdBpE hietsRloPeGyL | THe ifVatBn also

or a saturated, partially unsaturated, or_aromatic
includes cempaeynds prd gl!ltg Qf)tha rabo q‘rxlg;lu]@Iq ényhich Ragnd Ry pre both hydrogen.
Pyt rl )
DISUEY s XA s MR 0 UM U5 kg i
R; an@R; Zrdieined aafoans 5c o%-erenfbiemd shiurdded amobor®-urs@tbBOdd i dpgionally
substityted with O to 5 supsti nt s i ndependent |
contapgneQne aﬁ{:lgﬁpé’i“ (hfzser(ﬁlgﬂnb @Iécﬁ?n ﬁ&}l&ll\gy% ,aniga\ﬁ 1,08§ﬁ,?0ﬁ'g-, etnbered
saturdtéd dr@norfelursgialddaideyb sutrtiehtddbvid2O &) DPalbkinaynts idepedently chosen

2006/ 083271 PCT/ US2005/ 017308 ) .
from halogen, hydroxy, amino, C;-Caalkyl, C;-Csalkoxy, mono- and di-(Ci-Csalkyl)amino, C;-

C,haloalkyl, and C,-C;haloalkoxy.

[0119] The invention also includes compounds and salts of any of the above Formulae in
which R; and R; are joined to form a 5- to 7-membered saturated or mono-unsaturated ring
containing no additional heteroatoms, which 5- to 7-membered saturated or mono-unsaturated
ring is substituted with O to 3 substituents independently chosen from halogen, hydroxy, amino,

C,-Caalkyl, and C,;-C,alkoxy.



32 (ii) Cl-Ceal kyl, C2-Co6al kenyl, C2-C6al kynyl,
Cl- Coal koxy, C2-C6al kenyl oxy, G - C6al koxycar bonyl
w@ieoessd2koxy ( C1- C4al kyl ), am no(Cl- C6) al kyl , nPEDUSBNE017308

i -(Cl- Ce6al kyl)am no, nobno- and

- (C1- CG4al kyl ) am nod - C4al kyl , C2- C6al kanoyl, (iii)
-GRa where Gis chosen fro (5(CHQ)"-, C2- C4al kenyl
C2- 4al kynyl, (CH2)" Q(CH2)m, and -(CH2)"N(CH2) m
where n and in are independently O, 1, 2, 3, or 4; and
Ra is chosen from C3-C8cycl oal kyl, pi peridinyl,
PioR£Y] Edr ¥ hmple @A GdritioH linclides EGHRFGUAGS hritydalts of Formula VII
tetrahydrofuranyl pyrrolidinyl, decahydroquinolinyl,
decahydr0|squ|noI|nyI %danyl t et rahydr onapt hyl ,
phenyl , pyridyl,, pyr n1q/ﬁh nd thi enyl; each of
which (i) agg{™ |y’)2|$q psf\?\twe%with 0to 3
substituents I ndependertly dhosen from hal ogen,
hydr oxy, am no, Cl- C4&ikyl Rz2Cl- C4al koxy, FrmakrvANd

- (Cl- 4al kyl ) am no, Ci-C2hal oal k C1- C2ha|oa|koxy,
awheregﬂaewtsem[s@ﬁs 2]suh&ﬁ@lmr$\}@¢ﬁpp@ﬂﬁm¥ IpehasaR FopdiReaRdydroxy,
S0 o) -
aminol GBI CEL My Pohdan B LI L AU AR P MGl ana T
Czhalmo&lyo ahy har@bdnsml, pODB2Y, A Y] amdsmmm theidefthitigns setfortl irsFormula

o RS B PEECRISSRN e gl (7 LA,

- SO2NH2, SH Cl- C2ha|oa|ky| and Cl- C2hal oal koxy,

1-
EE))J @g a”[%;%]g%lez _a@e a&ﬁ@% sgglgoun% ar%6 saellllts %P ¥(|)r’mula VIII:
CAaIkoxy(Cl Cdal kyl'), g nogCl- C6)al kyl, nono- and
- (C1- Coeal kyl ) am no, no- and di - (ClL-
C4a|ky|)an1noCI- K alXanoyl ,

C2 C8al kanoy! oRy, CIYCBaNﬁoxyéﬁrboﬁyd - nono- and
-(C1- CBaIkyI)carboxan1q@ I
(C3 CVCycIoaIkyI)carboxanlde ﬁbno angognulg XL
fa ky CleRatidond t};ll, V d X carr the definitions set
ary %&%‘?ﬁ& E&?nt iﬁo Cl- CGall kysl sul gan y
forth i@Gakkylad ok ﬁlntrn‘ydt;veb/nd Foopula @QaFW@O@ 50 di@@@elﬁ \fIHanS preferred

h éég?) CAaIkenyI C2- CAal kynyl, -
tatRc g~ "and S(CH2)" N(CH2)n; , where n and
lﬁf]eTh@Hﬁaﬁmﬁﬁﬂdlhd/es Qompounds afld sabts oft Foranda I, R4, 11k IV, VI, and VII

c osen from C3- C8cycl oal kyl, C2-C7nonocyclic
in whighels igearpavkyl , Cs- Cl0bi cycl i chet er ocycl oal kyl ,

pﬁ%‘p’ The tn%ﬁtﬁmgm&@ RbMYbunddhid sald B Fh@ke4 DaAYIII, Teavh and VI
whi ch d (c) is substituted with O to 5

in whishlfsis |1mu19rw § 1 1@3@1&1751@11@% fn gthergyakadimentsihg apvsgtep includes
comp%lyn%(s %Ekpn;gnulacﬂ %‘g@z lf%dl -4 q'nd@? irhg?ﬁ)fh ZMPRino 3P fhethylimino.

al ka
q‘ﬂ'z“pm sty ncIies Cafspbwl iyl 2 Catvalo LW IVall and VI
in Whlcﬁeﬂyl WD 2006/ 083271 PCT/ US2005/ 017308 33

carbonyl.
[0125] The invention includes compounds and salts of any of the above formulae in
which X is oxygen and Y is -CHy-.

[0126] The invention includes compounds and salts of any of the above formulae in

which X and Y are absent.



[0133] The invention includes conpounds and salts of
any of the above fornmulae in which A is phenyl,

wmapkogsell pyridyl, pyrimdinyl, thienyl, pyrredyi$2005/017308

furanyl, pyrazolyl, imdazolyl, thiazolyl, triazolyl,
t hi adi azol yl, oxazol yl, isoxazolyl, benzofuranyl,
benzot hi azol yl benzoth|ophenyl benzoxadlazolyl

benzo[ d] oxazol yl , dlhydrobe%%odloxynyl i ndol ylI ,

pyrazolopyrinidinyl t hi enyl pyrazol yl, benzopyranyl,
or 4H chronenyl, A is substituted with 0 to 5

S i tuent s i ndependen ]

ht;)g?‘éx@ gv%mlé)n 1 a({fn dp?% co&#%nggrﬁpﬁltg B%ﬁ)thé%\lgg flmulae in
which: SO2NH2, SH Cl- C2hal oal kyl, and C 1- C2ha|oa|koxy

gﬁ @%r%ﬁ(&%%s@&;&al ke Q&Sl,allyclfsaturatelé or)éromatlc carbocyclic group,

r b i 1, naphthyl
e T BRI o ro s, s

pyﬂdwmfl})‘aﬂpﬁc@dlmlial kyl, C2-Csal kanoyl
Cﬁ) %at@r}ff %jyiéf A g‘su%la&@ Wﬁ%@%@ﬁbsﬂtué@ﬂﬂde&ﬂ@enﬂy chosen
1 V19 car

boxam
from: ( C3- CVCycIoaIkyI)carboxanlde nono- and di - (Cl-

e R A, o BBt PP PON g Sy -SH,

Czhalgﬁlé:hzka\hh%ﬂ@%mhlko@ﬂdn& c) -GRa where Gis chosen from

bt (b Ko GekFRYL GHGRBORYa e it ke CRGHHRET §
Cwlk%gl(égczalll(ﬁ) ﬁﬁrrolécbgn)qmyﬁ%dnﬁ SIQRRQ, -T2y )amino, mcl)no- é%d di-(C,-

/hmonocyclic heterocycloalk
lekﬂbﬁiﬂnc@cCuaﬂt}éx@rG@y@h@ﬂ] Ky Csalkanadayy, Ci- Csalkoxycarbonyl,

o RO BB ERSSREM o o

CsalkyIMﬂEEMGBtdINC&h@&Hﬁ iy l{@y-adliogithio, ﬁy@gajkysulﬁwh and, Ci-
- CAal kyl , Cl-C4al koxy, nono- and
CkMkH$m@@WIGW%IkyI)an1no Cl- C2hal oal kyl, Ci1-

Al RN iSHdsd e L(CH,RL, 41 EhenyINge Tidlbyhyl-so
| udes conmpounds and salts of any of the ab8v

(CHz)&@((F:}dd),a—e and-(Cipn N ECHDm yhgﬁ@ﬁayﬁ m ?fgbxpﬂeﬁwdently 1,2, 3, or4; and
R, is %g/ﬂsen fr%rn% }Zlé%/}lcqgarllyq,i >y gﬂ%@]}oc?&ﬂc'h@iepocycllﬁhlkyl C5-

pyrimdin-5-yl,
Ciobidyelietietetogpicloatkiyl, emﬂaﬁylyte;rahydrazapthyhawl aqdyletemaryl yl,

f
each (bti/){llég}b{bg FXé/ c) E’%%g{%ﬁed %vngl)lo tg;;?snbs%ltu% S 1pgelf>6§(§%él§g¥h%sen Ifrom
halogbﬂ'y%ﬁ}r dmﬁvib ,C L ORIE @, -Calkbxy, ndiidi aaddi-(€1ysalkyl)amino, Cr-
1 azo

C4alka¢qyéz%rCc@ﬂwyéaatgogllngCt?l%%%lkﬂ @1 %th ﬁ@y‘y’ and phenyl.
i Ed) ﬁgjz E’I’an nv%PtYAn 1né'luges?boﬁgb§rms 5@ LalR-of hny 6B& @bové-fyimulae in

oxa I soxazol i soxazol - 3-yl,
which soxazol - 4- yI i soxazol - 5- yI benzof ur an- 2- yI

Ayis gg Eﬁzagwrgncgéyxioalkg L8 fgl{q%{ g){(lrésgitl?ﬁtfid Qfd}&%&é{é @H?B&yclyg group, or a
saturd@ﬁﬂ é@r[tldﬂljl h1hsaﬁ@eite(2 oy hronfadt ha[eim}:ydhccgndnmanﬁ -Aplis pHdsiyl, naphthyl,
pyrd, BRI PROTH BB 5917 Ty eisbhsprzes aggsy! rne
contag‘nggﬁf 083RetdroRtots CReRA FothlN308and S.

[0130] A, is substituted with O to 5 substituents independently chosen from:
(i) halogen, hydroxy, cyano, amino, nitro, C;-Czhaloalkyl, and C,-C;haloalkoxy, and



34 a]pyrimdin-6-yl, dihydrobenzo[b][1,4]di oxin-3-yl,
i ndol -2-yl, pyrazol o[ 1, 5-a] pyrimdin-5-yl,
wd kbobhsrno[ 2, 3-c] pyrazol -4-yl, or PCT/US2005/017308
1H-t hi eno[ 2, 3-c] pyrazol -5-yl. [0135] In this
enbodi mnent Al is substituted with O to 5 substituents
i ndependently chosen from {q) halogen hydr oxy,
cyano, amno, nitro, oxo, - , - SO2NH2, - SH,

EH TN Rt e )
C@lk&%/cegg@ﬂ @ﬂj&&\()xr@ﬂr CeHal) k@%ﬁié@ﬂ; =S el C%)/ﬂn&mo and di-(C;-

am no alkyl)an1no

CsalkYﬁﬁWno anahod iinck @fL(Cr@ngE)c()@qn)laﬂc n@egkmfﬁ W anoyl,
PRIy Bl el gBeCisingaier

(CHz)(@@PEYnCymdoﬁﬁﬂyl.l\)(&bhﬁmhnrde andmm'je irgapendently,-1, 2, 3, or 4; and

R, is c% % éﬁ g{g ?()na}lwf é)lp%éflm K era zmaI? fmor%lolmg L éhl&l_{lOI’phOllnyl,

tetrah@(@i{llééﬂyﬁ phFrondihyl, @J&dhfcﬁéqmrﬁﬁ&y)@h&faﬁycﬁoiséqmimm’@h ifidanph,

e o LT R
SubStl% d&]t@@ {053 FLE{/ 1ﬁ"16nt§‘ﬂgle5@1deﬁtﬁ/ @SS EForh hABLen, hydroxT amino, C;-

cycl oa /nmonocyclic heterocycloa Kk Ch-
Caalkyi %C@bdxycmen@raodydc[@laq:quy )amifipa fryiCzhaloalkyl, Cy- Czhaioalkoxy, and
h et rahydronapt hyl, aryl, and heteroaryl; each of which
P enyﬁ'b) and (c) is substituted with O to 5 substituents
i ndependently chosen from hal ogen, hydroxy, am no,

didlgé?TEﬁ‘é‘lv C%Wgﬁq Hcﬁa é”fp@ﬁg%%cg?a%i |0f a0 of the above formulae in
whichZ18hR ﬁ‘tlyi( P¥Miall P} iEsaBRRBY heta[o@j@ﬁ]grdﬂp‘; er luddrome] grotifre

possi b substituents on Al be 0 tg 5 s bstituents

i [ﬂié%ﬂeﬁd énsubptitatedah 9 Wo?ﬁ"@é‘}t“ﬁﬁﬁ‘ Bderendenslyrdesen fimino,
I - -
STl s MR LocoR CON I 51
CrhalGlkyTdaidOx@habalkdsy.kyl ), am no( Cl- C4) al kyl, nobno- and
di - (Cl- C4 I 1 nQ, - -
aO A o aRR S el ErGatons CGakamivy: &
C4a1kb§y(t(-€fﬁlk>(1%rﬁ>(cl CG)@lﬁ%) mcﬁbCH% M(C&méalkflﬁrﬂhmhh@lﬂ)ﬂﬂ di-(Ci-

I kyl
4alkM]é4T@P8€y§P%lé)ﬂk94 C@i‘ﬁf‘aﬁn?%&saika&f’yléxﬁeém Cafiosterbonyl

-mon% rlcﬁ’lﬁgggéeﬁgall 188 Lmilié, Q- @qcy%loaﬂ(?gcar%xaﬁnd@ fmono- and di-(C;-

eroaryl cont ai ni n

CealkiguonaridasCi- ﬁ@@w@h@ewl(ﬁo@h@lkﬁgﬁhm EmCeelkylsylfinygand Ci-

[ nyl, and phenyl, each of which (b) and (c) is
(%ﬂkgﬁg@@ﬁéﬁ?éd with O to 5 substituents independently

chOSER, fwhere Gad dgem fréy dCHohr-, GRTabkenyd] CECadlkyry), -
(CHZ)%?Z(% ,g{fg%cmﬁ‘){ﬁ%ﬁgj d@%ﬁrgﬁn%p%%w&e}) ey 02119, 3, or 4; and

R, is chosen from C;-Cscycloalkyl, C;-Cymonocyclic heterocycloalkyl, Cs-

Cebicyclicheterocycloalkyl, 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,-Caalkyl)amino, C,-Csalkanoyl, Ci-
Caalkoxycarbonyl, C,-Czhaloalkyl, C,-Czhaloalkoxy, and phenyl.



WO 2006/ 083271 PCT/ US2005/ 017308 35 [0137] The
i nvention al so includes conpounds and salts of any of

wo b@cakx2ve fornmulae in which Al is Cl1-C6 al kybP¢CT/US2005/017308
C3- Crcycl oal kyl, or C2-Crnonocyclic heterocycl oal kyl .
[0138] Al in this enbodinment is substituted with O to
5 substituents i ndependently, chosen from (a)
hal ogen, hydroxy, cyano, n¥% nitro, oxo, -

dOJ@ﬁjh'gheélgr% 1ncélb£;s @g_:n%]é%lg g%l} Osaakﬁx}&%yﬁqgglmbove formulae in
whichgagggéﬁy %Xﬁhth}@lp}g@?i pOridhidisd; t%ﬂg/lk ﬁddl?P(Yuraxﬁil pyrazolyl,

- Cl-C4 am no('Cl- C6 nono- and
imidazhil yl( thj]g.zoja'hmkgzlo }é,ﬁzlg@lazqmn@xazg]ya 1smxa%<@ll benzofuranyl benzothlazolyl

TP EDC R T ——
pyrazc?bp)(rﬁildﬁ@a|t}hyri})1p,)aai@dyl,dmnd@yranyl or 4H-chromenyl
: - Cr7cycl oal kyl b d C1-
Avis %ggﬂtkg‘?%@&?ta%# R T
a¥'h(1§%l' ?Jl J{)ctymogamﬁl) - £368) dd, STOOHNYEONHRASOINH,, -SH, Ci-
ylsul ony

alk and (c) -GRa where G is chosen from
Czhalogfiglipand Ci-Ghaleglkp®eny |, C2- Caal kynyl, - (CH2) nO( CH2) m

I @eﬁ_aé% I&é%}ﬁn(b <‘-7"\£aﬁ"‘r}’g}'1n C?@qalk&yabﬁcsalkenyloxy, Ci-

chosen from

c4a1k@(©86mlbcb)ahmmo(cega)®kmb n@oycandcdliﬁ& @n%bﬂ)@mm kyaqno- @l di-(Ci-

C4alk¥1&niug?$|d¥ghy&l‘t§y Jaﬁc% § lloél &éa %@g%gr )}TCgalkoxyﬁca bfonwh
-mond- b)gld daral- (Céi)kyl)SarB(bm{xdld uc,edmyblbhlk(j)l)d:anbcﬁcasudrs monuemdsh (cl-
C6alk)|[£SJJe Igaglglgg,t l;&éﬁgiﬁﬁé{&ﬁ@&%@%ﬁﬂi& 8)/8 a?k%éulﬁnyrin and’ Ci-

Cealk ulfog%r GAal kyl ) ami no, C2- CAal kanoyl C1-
xycar bonyl , Cl1-C2hal oal k C1 C2hal oal koxy,

afd —@Remblere G Gichogentram H(Ghkht i |C<y;r¢4ﬁ1kﬁmﬂe¢zﬂ?élﬂﬂdbs
(CHz)v\g{Bé% nd?mﬁ'@%&(‘é—f Zf @H%%‘ﬂ 17%3{2 %wger{d@ﬁwb €2, 3 Mor 4; and
R, is @mﬁmﬂrmﬂ iCRY0scycpoation, I(Eizl-(ﬂ-yrhqnopyqble matzrqu«tloalbyl Cs-

T A TR MR T

and ((J? Yéj.\fuﬁé‘ﬁ/tuteg WAAD toSBub&itudhks ih@ependedily chéseifromT{aMg2n, hydroxy,
-SH, Ci1- C2ha|oa|ky| and C 1- %ggq Hgﬁ
aming, @-Qzﬂk@s &l J@yﬂkommee%n i Cr-eplioplame C§24h aloalkyl, C,-

Cohal Sk C2 Cé6al kenyl oxy, C1-
2 a@ ‘?556 Xy (A “Caal kyl ), am no(CLl-C8)al kyl, mono- and

dife1841 Tﬁﬁmvklyt[o)'mhaongclum isompeyrls @hd gafss of any of the above formulae in
whic C4al kyl ) am nod - C4al kyl, C2- C6al kanoyl ,
oo C8al kanoyl oxy, Cl1- CBaIkoxycarbonyI -nmono- and

Ay is then@ﬁiaaﬁﬁﬁ\}}lkp{ylrlhﬁﬁl-bt})pyﬁdldé, yl pyrldln -4-yl, pynmldm -2-yl, pyrimidinyl-4-yl,
(C3- C7c cl oal k )carf)ql np ? i F
pyrlmldm -5-yl, thien-2-yl, 1en 3-y 1azo - -y'l pyrro 1-yl, pyrro 2(y 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, / ,2,3-triazol-4-yl, 1,2,3-
thiadiazol-4-yl, 1,2,3-thiadiazol-5-yl, oxazol-2-yl, isoxazol-4-yl, isoxazol-5-yl, isoxazol-3-yl,
isoxazol-4-yl, isoxazol-5-yl, benzofuran-2-yl, benzofuran-3-yl, benzopyran-2-yl, benzopyran-3-
yl, benzopyran-4-yl, benzo[d]oxazol-2-yl benzo[d]thiazol-2-yl, benzo[b]thiophen-2-yl, 4H-

chromen-2-yl, benzo[c][1,2,5]oxadiazolyl, 2,3-dihydrobenzo[b][1,4]dioxin-2-yl, pyrazolo[1,5-
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C6al kyl ) sul f onam de, C1-C6al kyl t hi o,

waeoybp€7C4al kyl )t hi o, Cl-C6al kyl sul finyl, andpclus2005/017308
Céal kyl sul fonyl, and (c) -CGRa where Gis chosen from
-(CH2) "-, C2-CAal kenyl, C2-C4al kynyl, - (CH2)nQ(CH2) m
, and - (CH2)"N(CH2)r ", mher§ n and in are
i ndependently 0, 1, 2, 3, or 4; and Ra is chosen from

cl.oal kyl

oy o0 BRI b LR TR e Pyt Apamidin-s-y1
1H-thi§R1?L$[2R§ @Eyraiz&w}l' & TH-thenof 3-c¥pyra¥ol-ZylN ~Nl U_1 WA2 | |

ormula 1 [0142] In Fornula 1 the vari abl es
V[013§] I thiy embodiRtent Anis sREstifited with pﬁ‘éé suhstifuspisdpgependgptly
an optionally substituted di-al kyl am no, an
|onaIIy substituted aryl group, an optionally
s(ﬂ)ailbgaﬁ, agdrbxy, @yar®; amobeitredoXoetGOOH; YTONHoufO2MH:, -SH, Ci-

0 tlon ituted bicyclic heteroaryl group
Cohal 3§J BCZEEIHE%?’% heteroaryl ring fused to a phenyl

r (67 @Jl caealk9pbz@za1kbxwl GHbsatkyhytl €d CaakdiyaChCoalkanlanyaCed
aromati c heterocycllc group havin nenber ed
CaalkapiyhigeC o, opidnaf s kBT ARl (6 AR gl and di-(Cr-

Qalkﬂf‘aﬁaﬁﬁ&?&l& ?@h CAllaHR C@ﬁé@!ﬂ&h&qoﬁ d Q@gﬁﬂmﬁﬁﬁrbonyl

eén a O or addi ti onal heteroatons
-monc yand dnww@ﬁauwbsarbom@b p@: Cvcaplbylkmh@awﬂm@@l mogo- § n@l di-(Ci-

CalifATRRET B -G R TRl G oMo T DL Al 4o
(kdkﬂ&ﬂﬁmpyaﬁd or Spiro 8 to 11-nenbered b|cyc||c

eterocycloalkyl rou t t
bl S’Eecﬁrisa‘il?a fn <E8Bbn Crni S, GRS
(CHz)g@%m 3271 } _ h& nRhd nRE2 ind3ddndWly 0, 1,2, 3, or 4; and R,

20 5/ 017308 37 (iii (IV) R12 OR
is chosen from C3-Cgcycloalkyl C,-Csmonocyclic heterocycloalkyl,

chosen tgrf)

Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and heteroaryl; each of which (b)
and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, C;-Caalkyl, C;-Csalkoxy, mono- and di-(Ci-Csalkyl)amino, C;-C;haloalkyl, C;-
C;haloalkoxy, and phenyl.
[0136] Alternatively the possible substituents on A may be 0 to 5 substituents

independently chosen from
. (a) halogen, hydroxy, cyano, amino, nitro, oxo, C;-C;haloalkyl, and C:-Cshaloalkoxy,
and

| (b) C-Cealkyl, Ci-Csalkoxy, C;-Caalkoxy(C;-Csalkyl), amino(C, -C4)alkyl, mono- and
di-(C,-Calkyl)amino, mono- and di-(C;-Csalkyl)aminoC,-Csalkyl; and (c) —GR, where
G is from -(CH2)n-, -(CH2)nO(CHz)m-, and -(CH2)nN(CHz)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 5 substituents
independently chosen from halogen, hydroxy, amino, C;-Caalkyl, C;-Csalkoxy, mono- and di-
(C1-Caalkyl)amino, and C;-Czhaloalkyl, and Ci-Czhaloalkoxy.



R13 R14 ~2, \\ R11 R11 (v) (vi) R1I3 R14 \ \\ | R12
11 (vii) (viii) R1I5 R1I6 R11 NR11 (ix) (x) NR16 /N
woime/0$32i1 R11 ;~ N R 11 (xi) (xii) :\R 1 ~~ BAT/USTK017308

12 R13 R14 R12 (xiii) (xiv) RIS Rla/ | R12 "Z\

R11 R12 \ \ \ ORI11 R17 R13 R14 WO 2006/083271

PCT/ US2005/ 017308 38 (xV) £§(Vi ) R RR15 12t or

[0144] X and Ware independently 0, S, NR or absent,

%?gjg a’Flp@l,i?lyQ%iggl ggg P%Lgf%tp I(]‘grg%llgﬁ? rllrfif sg g Io zll'lntyeo the above formulae in
whichdl Y! (Co- C4al kyl ) .
A, is C;-Cg alkyl, C3-Cscycloalkyl, or C,-Csmonocyclic heterocycloalkyl.

[0138] A, in this embodiment is substituted with 0 to 5 substituents independently chosen
from:

(a) halogen, hydroxy, cyano, amino, nitro, 0xo, -COOH, -CONH,, -SO,NH,, -SH, C;-
Cshaloalkyl, and C;-C;haloalkoxy,

(b) Ci-Cealkyl, C,-Csalkenyl, Cz-C(,alkynyl,‘ C:-Csalkoxy, Cy-Cgalkenyloxy, Ci-
Caalkoxy(C;-Caalkyl), amino(C,-Ce)alkyl, mono- and di-(C,-Cealkyl)amino, mono- and di-(C;-
Caalkyl)aminoC;-Caalkyl, C,-Cealkanoyl, C»-Csalkanoyloxy, Ci-Csalkoxycarbonyl,

-mono- and di-(C,-Cealkyl)carboxamide, (C;-Creycloalkyl)carboxamide, mono- and di-(Ci-
Cgalkyl)sulfonamide, C,-Cgalkylthio, aryl(Co-Caalkyl)thio, C1-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and

(c) -GR, where G is chosen from -(CHz)x-, C,-Cjalkenyl, C,-Csalkynyl, -
(CH2),O(CH3)m-, and -(CH2),N(CHz)m-, where n and m are independently 0, 1,2, 3, or 4; and R,
is chosen from Ci-Cgcycloalkyl, C,-C7monocyclic heterocycloalkyl, Cs- -
Ciobicyclicheterocycloalkyl, indanyl, tetrahydronapthyl, aryl, and hetero'aryl; each of which (b)
and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, C;-Caalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C,-Cgalkanoyl, Ci-
Caalkoxycarbonyl, C;-Chaloalkyl, Ci-C;haloalkoxy, and phenyl.

[0139] The invention further includes compounds and salts of any of the above formulae
in which A, is C;-Cs alkyl, C3-Crcycloalkyl, pyrrolidinyl, piperidinyl, piperazinyl, or
morpholinyl.

[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;-Czhaloalkoxy;

(b) C,-Csalkyl, C,-Cgalkenyl, Co-Cgalkynyl, Ci-Csalkoxy, Ca-Cealkenyloxy, Ci-
Csalkoxy(C)-Caalkyl), amino(C;-Cg)alkyl, mono- and di-(C;-Cealkyl)amino, mono- and di-(C;-
Caalkyl)aminoC,;-Csalkyl, C;-Cealkanoyl, C,-Csalkanoyloxy, C,-Cgalkoxycarbonyl,

-mono- and di-(C,-Cgalkyl)carboxamide, (C3-Cscycloalkyl)carboxamide, mono- and di-(Ci-



[0145] Vis Cl1-C6 al kyl, C2-C6al kenyl ,

C3-Crcycl oal kyl, or absent. [0146] Y is Cl1-C6 al kyl,
wEie0edsalkyl substituted with C3-Crcycl oal kyl , PCT/US2005/017308

C2- Coal kenyl, C3- Crcycl oal kyl, or absent; wherein

when V is absent, Wis absent. [0147] Z is carbonyl,

t hi ocarbonyl, imno, or Cl-¢6alkylimno. [0148] The

variable t is O or 1; R and R2 are independently

hydr ogen, or Rl apd R2 e | ndependent| 1- I kyl
Csalkx’s{wtienanafifeéh;ﬁé?lkéf[}hlezﬁraﬂzécapv@'ﬁﬂﬁﬁ‘}"’e‘geﬁﬁ%lfy?%ﬁ%ﬂ g Cr-
(kdkﬁHHﬁBkEHﬁ@d with O to 3 substituents independently

chosen from hal ogen, hydr ox am no, Cl-C4al kox

Clic) €0RaWbatel Is,chasen fom €8Halo ta@ﬁl}(?nbé,rcﬁiﬂ“%}ﬁdx R2 are

| Qi to f 0 :
CrN A S TRy o TE AT S ars A AEPG, 1,2,3, or 4 and R,
is chosshdtrdrh QR-dlscyobdaticybamdiphelybsen from N, S, and 0, which

5- to 7-nmenbered . saturated or no-unsat yrated. rin

o o i s cEp St e TR B Epulnd s of
Form@h®sen from hal ogen, hydroxy, am no, Cl-C4al kyl,

Cl- C4al koxy, nono- and di-(Cl-C4al kyl )am no, C1-

C2hal oal kyl, and Cl- C2ha oal koxy. [0149] R o is

Cl- Coal kyl . [Qd50] R, 1 gnd 2 eagh represent 0 to 3

substituenmq/ﬁﬁdgﬁéﬁ%n tl gﬁé&eﬁg?ron1halogen,

hydr oxy, cyano, Cl1-C6al kyl] C1-C6al koxy, nobno- and

di - (C1- Ceal kyl ) ani no,RC2- @8l kanoyl , ClFofsalialioal kyl ,

Cl1- C2hal oal koxy, and phenyl.v%0151] R13 and R14 ar _

i Fd4 e Frokgrmula Lihsyananies Zadh esm,rzeﬁe,ean%ﬁrmﬁsgawoﬂow&

and: Gl -oof; i il ] y fited aryl group, an

oA ahiopS RIS K e FAnds® R ld aphgrooe #
optionAlly 2AMENAGRR bt 6PEEMbE20 b5 BRNEEeUP3M Jriipsal]y sbstituted bicyclic

SRS o BB L Pk SUEPALEER y975naty

substitAMEPHrii A1y kA ratddcir Uel@satic efefichcl xompauinyingang Galtbersf rings,
Forrmula 1 (above), which wll gﬁ rﬁferred t.0. as "

an opieyaly kA tREd Fép dumembered heteragyieloglkyh&royR FONRNING 2hlrast oge

i r I Bt QRS opBEnAlIQ ShbktiaRQVSarfiglly unsaturated

“’tmg?%%%gﬁ%né‘s@%ldydgglrbﬁgﬂﬁé@é? mil a R i ahi o the.

5- to Trareiddoted dieterarycivalkyl/group opntamingat lagsi omenitipgenciom 3¢ 0 45 |

follows: Al Is [ = (- I AN-Ty MpTcR

adaiig et 8 aighls, bty sl orsha 5381 M Obicy g Redio BAGHRY group

contain@igest daastydne giteagpn howi agl Gto3-avditivenlddtdhettemsar yl ri ng
fused to.a phenyl ring, a partially unsaturated or
aﬁgﬁﬁkfﬁl%eterocyclic group having two 6-nenbered

() rings, a 5- to 7-nenbered (i)

O /(/\/”/ O\O
R
= o~ © A &
I ?L’ \R11 \R12



het erocycl oal kyl group containing at | east one
nitrogen atomand O or 1 additional heteroatons, a
w@a0obiosd2iy unsaturated 5- to 7-nenbered PCT/US2005/017308
het erocycl oal kyl group containing at | east one
nitrogen atomand O or 1 additional heteroatons, or a
fused or Spiro 8 to 11 -ne red bicyclic
het erocycl oal kyl group containing at |east one
... hitrogen atomand 0 to 3 addi.tional heteroatons; each
(ii) of which Al is_substituted %h 0 to 5 substituents
i ndependent |
cyano, amn ni tlr o, oxo, -000H, H2NH2, - SH
” (’

\\@@alkynyl
1¥B§oxy Cl- C4a|koxy
o( Cl- al kyl , nmono- andydi{.X1- C6al kyl ) ami no,
“and di-(Cl- C4al kyl )amnod -R4al kyl |

C2- Cbal kanoyl , C2-C8al kanoyl oxy, C1- C8a|koxycarbony|,
(v) -nmono- and di - (C 1 -Co6al ky(vixar boxam de,

0O

Crcycl g | ) car boxami de, and_ di - ( Cl-
vl ) su[f onalfi de, C1-Csal k Ris Ria
thi o, Cl1-0C63| inyl,

f and (c) - b
( " C2- oAal? kenyl , C2- Cfal kynRhy = (
, and -(CH2)nN(CH2) m , where n and mare in

0, 1, 2, 3, or 4; and Ra is chosen from
(vii)C3- C8cycl oal kyl , C2- C7nonoc9@n)c het er ocycl oal kyl, C5

CA O Byﬁllcheterocycloalkyl Rye
ghydronapt hyl , aryl, and fétergaryl. each of which
3dnd (c) is substituted Wi 0 5 substituents

gdependent |y chosen from hydr oxy, am no,
Cl- Gal kyl , Cl-C4al koxy, nono- and1
i -(Cl-C4al kyl )am no, C2- C4al kanoyl ,

(ix) C1- C4al koxycar bonyl, Cl-C2h&i)oal kyl, Cl- C2hal oal koxy,

ant. pherys; X and W ar e |ndependﬁntlyfp S, NR, or

sen where R i s hydrogen or %Balkyl or

ryl ( C4al kyl ), each of whidh |;jE(Lst|tuted with O
/§ubstituents i ndepende C en WO 2006/ 083271

PCT/ Bs52005/ 017308 40 frontgéaoanR hydr oxy, cyano,

am no, nitro, oxo, Cl- C2halﬁg)kyl - C2hal oal koxy,

(“)cn Céal kyl , Cl1- Caal koxy, mono- and
1-C6a|ky|)an1no. [0156] V._i

. or
X . F116)158]
t hi ocar bonyl, or |ntnR“3[R;§9] R1 and

R2 are |nd pepdent |y hydrogen or RlL and R2 are

i ndependent|y Cl- C6al kyl, C2-C6 al kenyl, or C2-C6
(xiiipl kynyl, each of which is s{®g}ituted mnth 0Oto 3

su stituents

R
Riz Rys " Rz



i ndependent|ly chosen from hal ogen, hydroxy, am no,
Cl- 4al koxy, Cil-C2hal oal kyl, and Cl- C2hal oal koxy, or
waR200a0832R2 are joined to forma 5- to 7-nenberedr/us2005/017308

saturated or nono-unsaturated ring optionally

contai ni ng one additional heteroatom chosen fromN, S,

and 0, which 5- to 7- mnbe%§d saturated or

nono-unsaturated ring is substituted with 0 to 3

substituents independently chosen from hal ogen,

hydr oxy, am no, Cl-C4al kyl, Cl1-C4al koxy, nono- and di -
@V)(Cl-c4alkyl)anino, Cl- C2hal gat)kyl , and

Cl- C2hal oal koxy. [0160] In certain_enbodi nents the
i nyBntion provides conpoundgya RittRisof Formul a 1
J\ ormula 1A in which Z g tfpi rbonyl; or in which
Z is|imno ar Cl- Coal kyl i m no; which Zis imno

A5 | 0; or in which Z i arbonyl . [0161] The

n provi des conpounds and salts of Fornula 1
and Forkula YA in which X is oxygen and Y is -CH2-;
and al so vi des conpounds and salts of Fornmula 1 and
Formula A in%hich X is oxygen and Y is -CH2CH2-; and
further provides conpounds and salts of Fornmula 1 and
Formula 1A in which X and Y are absent. [OlGZkﬁJhe )
i st Komd ¥ evd independantly ¢h $s NRner absentswhire Ros yfrgsen, optionally

.and, Fo i: ' ar sent; or in
Substli‘%t%de‘fl-@%"b’%@’i %ﬁt‘%ﬁllﬁqﬁ#ﬁé‘he@}%&%%ﬁcﬁ’gﬁ kyl and Wis
alpEesit V is (016 A)kyT&-Csalkemylj GRCmyolvaliipk ocdwpefunds and

o s Coeabdy, ISR B RV G 3R ERikeny, €

C-oycichiiA al kBaunt; wiRfeil A h&ARIiKysvpnt, Weid@bsenof whi ch is
substituted with O to 3 substitéﬁﬁ%@kindegzndently
c 4&n Ziis earborail. dBierarbeRyGBHAP: of GHLsBkYIEINe4 4 koxy,

gﬁgggrqhggghé%”gﬁg@hg;-C2ha|oaIkoxy. I'n certain

ment s are independently hydrﬁgfn,
mi; layd R, ere inddpyhdently hpdrhgen, enBodtidiRerare Repgade Grresalkyl, C2-Ce

alken?lgtirggﬂ-egﬂgﬁgme d V\ﬁ)wﬁ]%gl?{sos%g&iz&ef Ghth 9969485 ikgegf%figdeg)flndenﬂy

provi des corrf)ounds an
choseh@omhAodenaRgliré:0y, Ehnired, CAC alkoxyh ColizhaRialleyl a2 s baloalkoxy, or Ry
joined to forma 5- to 7-nenbered saturated or, . .
and %fﬁjp@ﬁg i {9F @y 19 ?-ﬁ&mb&gﬁ%&%&ﬁtcf orég?ﬂoéﬁllﬁiawéa?%dnréng. optionally
contaﬁ'ﬁlﬁg $deQaatioRQ R IR AATEES BBmMN B ahll OSwhithd- G 7-mintiered
" b-710 7- nenbered saturated or nono-unsaturated ri

n

saturdted eruhestorunsatarhted g i9 sebstitites wigh § fq. prbstitupRly g&@nﬂ’é‘ﬁ%ivhosen
osen, f . § r pXx ] s ino, C-

rom A5 ARET. X P B lg AR i,

C halcdik@? bvad OaCkKhalgalkemgl. C1- C2hal oal koxy. | n sone

enbodi nent ne R2 are joined to forma 5- to
7iﬂﬁﬁbgﬁ%ﬁ%§§#@$¥ ed or nmono-unsaturated ring
CQBisa] R, Nghd R, 264 repregeat 0 th®bubstimentsindepdridetitl pehosen from halogen,
7-menber ed sat urated or nono-uqﬁ?t%{%gqg Sin% ié
hydraxybesane. §1edsallivi i1 e qakoxy, mono- and di-(C;-Cealkyl)amino, »-Csalkanoyl, C;-
C;haloalkyl, C,-C;haloalkoxy, and phenyl.

[0151] Ry3 and R4 are independently chosen at each occurrence from hydrogen and C;-
C4alkyl.

[0152] R;sis Cs-Cealkoxy or C4-Cealkyl.

[0153] Rye is C2-Cealkoxy or C;-Cealkyl.

i nvent i



3 substituents independently chosen from hal ogen,
hydr oxy, am no, Cl-C2al kyl, and Cl- C2al koxy. [0165]
wdb@eiogszent i on i ncl udes conpounds and salts of PEDUSDE017308
1 and Fornula 1A in which: A is aryl, a partially
unsaturated heterocyclic group, or heteroaryl group;
substituted with 0 to 5 su% tituents independently
chosen from(a), (b), and (%S Wherein: (a) is
h@@al ojﬂlzenn rg@qqhydr 8%)6 toé ’%Q%me%gzﬂgqpsﬁe%}? ch(%e(ig kfromolg)a(i)ol_éen, methyl, and
metho%es- C2hal oal koxy, and (b) is Cl-Ceal kyl, C2-Céal kenyl,
- C6al kynyl , Cl-Ceal koxy, C2-Csal kenyl OX -
C{msﬂo'ﬂyf( igtertpalaleplincludesergimaonmByafisand sai;b%Foraw&P 1 (above),
which&/llll bke r?fclgr?ﬁh ﬁ% l %%@Q\%(ds @p@@g‘?‘%g r\]x(()h 1 the variables A; and Rjo-Ry7
carry ﬁﬂdéﬁmtlkmmyfood&)abo@fofﬁahmsmmdkmhybf Formoteol, bahid which the

Vaﬁabf“iéaxg‘}'_ %%;‘ly L%r%)arb s Efined a3dplo™Sing di - (c1-
Cﬁ?lslﬁ)dl-X@}ib Qﬁ}agéhﬁﬁo , afratyl g@ | &3 drloi- thembered heteroaryl group, a

aryl (Co-C4a Cl- 06a kyl sul finy and
bicycligghatecgarglarpumpavingherneabered hetsroarylmimg 3“%9 |t%aehwéﬂnga a partially

G2 ﬁl\é{/ %o %ﬁénlﬂ%%d 5- to 7-membered
unsat‘{r%g@ %ﬁ%ﬁ Frlr?te andC %CE&Q IRI% 2 )m  wher en%gsa%d r% arrngm
heterdcmdequyi@mtpl q,on@t,mnlg atdeasgonegyitragen atean fad 0 pxl adidens! hetergptoms, a

C
partlag Bnbﬁaﬁ,e/{%tizc? shtg i erpgrgyer (Z mﬁrgig}yc(l"(lallléc}'l ﬁﬁﬂls rc8§t¥ﬁlllr%azlt lféﬁist’ ongﬁutro gen
atom &R0 &hly&lideivmpl ietdroatauny,lor aa'titféd loe ﬁ]ﬁfocﬁatoy]l 1-m&mbéredbicylicc h

is substituted with Ot
heterctiRigpl N EOH SPOEISER b RET OB Aok SR bR i deroatoms;
each &%WA@élsub&%t%@wg @’fdc(:g sﬁggﬁrent@ nr(ilependently chosen from:

0]
C@Ihhbg?m zhiyﬁmny,l cyam, 1nur(92nﬁq00a¥q<y¥0061 -CONHL 080Ky, -SH, Ci-

/ 083271 PCT/ US2005/ 017308 42
Czhalfagg%ﬁa]n% 2(%l\c{\(gaﬁ(n‘gddi ments Al in Fornmula 1 or Fornul a

| £0)iGy-Qyatkyy; ICo-Qratkh iy Cs- C;aylmnw ICi-Ga ylkom Ghréyshlkensiven (-

ca B G LR BTt S 81 b -

CialkPaFAbUI- @Myl GLozatnbAZO)- Ekalkdﬂeﬂbﬁj? |’¢I C(Dglaﬂcm(yqarbonyl -mono- and
enzoxadi azol yl, benzo

di- (C1dC&?}/lfﬁl)éﬁféﬁ&%ﬂ@)&?ﬁﬁ?cyci%bﬂpﬁrbo’w}“é& arospyPdtid w1 |
Csalk%lg BN RME aélot%éhkyltﬂfo, érg}l(@l@ mﬂﬁﬁﬁhl’o €AChaIRf1Isih el haddSCI-

stltut ed wi substituents independent!y
Cealkglad$mnyl, fambm (a), (b) and (c). [0167] Werein (a) is

h%&-‘é{l W d(yil éifos (C’i‘g} le-@;iafl{egyl, Q%Qaalk&% H,

(CH2),O(CH2)m-, and (CHz)nN(CHz)m , where n and m 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 (b) and (c) is substituted with 0 to 5 substituents independently chosen from
halogen, hydroxy, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-
Caalkanoyl, C;-Caalkoxycarbonyl, C;-Czhaloalkyl, C;-Czhaloalkoxy, and phenyl;

X and W are independently O, S, NR, or absent, where R is hydrogen or R is C;-Cgalkyl
or aryl(Cy-Caalkyl), each of which is substituted with 0 to 5 substituents independently chosen



C2hal oal kyl , and C 1-C2hal oal koxy, (b) is Cl-C6al kyl,
C2- Coal kenyl , C2-C6al kynyl, Ci1-C6al koxy,
w@E2e0008d2keNny| oxy, Cl- C4al koxy(Cl- G4al kyl), PCT/US2005/017308
am no( Cl- C6) al kyl, nmono- and di - (Cl-C6al kyl ) am no,
nono- and di-(Cl- C4al kyl)am nod - C4al kyl ,
C2- Coal kanoyl , C2- C8al kanoyl4 xy, Cl-C8al koxycar bonyl ,
-nmono- and di - (Cl- C6al kyl ) car boxam de,
from @%CS eRCZ,};:})dy ngl }81? l&%il)',l) agirgtrlc? O@)ia%]@gp,kglreﬁg@aﬁcgfj Cd -Iczglaﬁ(%alkoxy, C,-Cealkyl,

Ci- c@ké&ﬁgﬁd frfdab kaylh)dttcocsaﬁéyi)@ﬁﬂ&yl sul finyl, and Ci1-

[ sul fonyl, c) is - where G is chosen
fojﬁ(p] ‘(\/@sﬂyjﬂzpendqy_ﬂy@;a «akyl) Cz-@gal@a] fyriyFyclaalkyl, or absent.
B e

CreyclaaikgB oy abseal; kuhereirC2h & Vivsabsy) Was h‘aeet ocycl oal kyl , C5-

C ohi cycli chet racycl oa kyl .. i ndanyl ,
t EtP&h d??ﬁ’i%‘fﬂyﬁ)ﬂino J? H%HB "Reteroaryl . Each of which

(P15912RIakER, 4rs lr&lépardeﬁtw l&l}dir(\!gehj'br(thaﬁd R, ardintéfenétly C -

i ndependent|y chosen from hal og ILy )é 8 ?
C6alkﬂ1C@Eap]4k91pyl oz lwayly, eachnh (\jvhlczﬁa substituted with 0 to 3 substituents
1ndep%51h£ %éﬂ ﬁé’lln)lﬁiglggrp hx&%x%ﬂh@@ L‘(Y‘;Ialkogyl'Cl Cshaloalkyl, and C;-

koxy phe The i nvention
CzhaloaibdxydelsRcmuIdhlmdwlr@ddo fmmtas5 -6 7rrarmiered setusgigd pomATe-ynsaturated

ring OBS}?aniplﬁg%;ging 061)6/: ralﬁ%aﬁogaj%etieroqa)%bém%? fr@%w c§ QndzOythlch 5-to 7-
membRydd satugdtery J)rr;%bd unsatyl[‘atéﬂ m‘Imgms 5ul}shtut¢d'wmlm€) ﬂ) 3' bybstituents

thi en-3-yl, thiazo I r.rol - rto

mdepﬁyd)t;ptéy g}g)sgn from ha r{%xyﬁroxy RO, §1y(|34 l%{,%z%ﬁfkpxxi)éndno and di-
- I I aorl.- 5- vl

(©- rr%f] édggm-?-lq CzI%MP%?lagngd(?Izcil}?Wal rml%] azoly 4-yl,

|rmI| azol -5-yl, thiazol-2-yl, thiazol-3-yl, t hi azol -

yl (&16%]' grhlg’eriéfnl &8t ldgﬂ rffé the %\%nﬁor{zﬁpo@qupoﬁnﬁ and slalts of Formula 1

adl azo oxazo I soxazol - 4-
and Fbﬁmxazal in Shydh, Z issmmmbcbnys-oy lin whsbiaz ohing.oy C;-Ceal limino;or in

I soxazol benzof.ur I zof uran- 3-yl ,

whichyg 515104 %rrfnéLWmthe?fz’Bﬁ@F é‘ﬁl § c?Ibon{glenzopyr an-4-yl ,
bemz ‘ﬂx@liﬁ'éﬁ’t'lmlzprbﬂfldébﬁi&r@{odr]ldsmnaéﬂts-oz-ﬂbl'mula 1 and Formula 1A in
benzo b]thldzehen ,. 4H chr.onen- 2-

whiclhXriy o yeFp 20 53 o aalﬁléIsymro‘z & PPy Al pf Formula 1 and
Fomﬁﬂ//\qﬁmﬁé{ Y en Al ?Ilbﬂ{ﬁmn 298 Blrntr flodidex tdingounlds and salts

pyrazol rimdin-6
of Fodmtiydiraob&m[lb].{\inw}lmhdf(ﬂmﬁ‘garﬁyabsemndol 2-yl,

pl_y[élg%é]o éﬁ% rEzegu r{’ po‘rnaz X o%}{)%uf(és’ and silﬁ_of Formulfl é agd Formula 1A in

whlclﬂ/@ﬁﬂ av Qie-a@seﬂt or [0 31HSy enﬂmdhnﬂfts mh)vlnbh Wlis C&Csa]bydtamd (¥ &schabsent.
0to. 5 substltlaents i nd

t f
\(Méglqsihﬂ@@ étﬁ/enWrB es %ﬁ)&}nfs&wﬁ ﬁgl cﬁ}i:torrgu ag)%ld Proaablﬁ 1A in
which mﬁ ar§%%deﬂt§fﬁyd@gen Galegalky IC,-@altenyl, or C,-Caalkynyl, each

C2hal oal koxy,
of which is substituted with 0 to 3 substltuents 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.



(b) C1-Ceal kyl, C2-C6al kenyl, C2-C6al kynyl,
Cl- Coal koxy, C2-C6al kenyl oxy, C1-
weAabkgsey( C1- C4al kyl ), amino(C 1 -C6)al kyl, nopOF/US20A5/017308
i - (Cl-Co6al kyl )am no, nono- and di-(Cl-
C4al kyl ) am nod - C4al kyl , C2- C6al kanoyl
CZ C8al kanoyl oxy, Cl1- CSaI ko%ycar bonyl, -nono- and
- (Cl1- Coeal kyl ) car boxam de,
C@épﬁ;ﬁ:‘]}/ C{gﬁ?%ﬁg!ﬁ%?&%é%@g%}dﬁﬁ% fﬁ?tﬁ O?Eormula i a%d Formula 1A in
which@l Y! (Co- C4al kyl)thio, Cl-C6al kylsulfinyl, and Cl1-
C6al kyl sul fonyl, and gc) -GRa where G is chosen from
- RCe R» are @inedttal fRmng todzm@mbmg/ pafprated of pyqneEpatyeledring

d L o)7-
0pthI)6ny ior{t%mlr%%ng 9&% 15[9ial getﬁg{oﬁq &gﬁ%gfé > ?\{, gfﬁﬁrﬂfj@ﬁ@fﬁgﬁ Bt oYy
memb@&d@BmydIdccrml rk()ﬁo uxﬁﬂuﬁ?ermn@y sutisttukeet veitho@ yocd sbiskipents C5-

C10bij c [, i n I .
indepgTEER LN BB AP ER YO Al h Careayh CriCadhoss mgpeeppd 4
(Cy- Cﬁéﬂ%}rl)aﬁrmb tq)czhﬁoaawﬁsaﬂdt Cit-€ghaldhlkbx In(lsoﬁle?n:uﬁ)stlirﬁdm&l’ﬂlsand R, are

ependent |y chosen from hal ogen, hydroxy, anin
JomedGQ_fQ;apap Ryto,7- -lngmbersg Rzg*rytedr% Apno zalﬁgturated ring contammg o additional

hetero As%hﬁﬁ%' Iﬁwl-)lﬁig]b@%d sgﬂlra%@'ln%okdﬂsatuﬁie‘d ring is substituted with 0 to

al oal koxy, [0170] In sonme enbodi nents
3 subgtit)ents(ibJependently cyosan &omelfailqgénl, hydroxy) 4raipg; Ci@alkyd, and Ci-
C lkhalogen hydr oxy, cyano, am no, nitro, oxo,
28 @@’CQhaloalkyl and Cl-C2hal oal koxy, (b) is
Clo168pairky inve@bn%ﬁhd@@xymp&ﬂnd@émi babix p( Bdmndal kyd Formula 1A in
~amno(C1 -C)al kyl, nono- and di-(Cl-C4al kyl ) am no,
whic hr'mno- and di - (Cl1- C4al kyl ) ami nod - C4al kyl ; and (c) is

u ; aiitsh d with
(.:I_Izémeé ?J_Iéi\’ally$ ﬁsraﬁl?ﬁte& lngrMVchc éo@bac?rgge%"iﬁ)ﬂgéo%pr aiitshtituted wit

c
0 to 56ubmmweudqpen®ndwthserafrnw (a):Gr)t mdry{ichg 1 or 2
Whergeteroatorrs i ndependently chosen fromO0, S, and N, 5-

or  6-nmenbered heteroaryl containing 1, 2, or 3

heék)és heddgemphydrode pgamdearhing, ifiosen, HGQOH0-CONHaRSORH:, -SH, Ci-

n n ach of which (b) and (c) is
C2hal%%]g§t %/'}dlff‘egq\ﬂf"taﬁ‘ %ytaB"i:_S substituents independently
'f@ﬁ@@ Joaryihel- @%kbnyhmf@x&ynﬁmlnggallﬁky, CAadtlenyloxy, C)-

nmono- and di-(Cl-C2
e e a0 3 i
lekil%%&?éOgsélgﬁ;ézo&alléaﬁohoéi @gallélnt)?l'bﬁ (V& a%koxgéarbd’lh 1, -mono- and

ormul a 'S substituted w
di-(C sGlrdityi cambnr anidad Ep€heiesimal gyl edrbexamide, oranigapnshdir( C1-

con SR e S g, P SRR ko .-

CéalkS?ﬂ;ul%@ll lkady(Cl- C4al kyl ), amino(Cl-. C4) aI kyl, nono- and
di - (Cl-C4al ky

di(® (‘UGE%%(WE?d gm‘?ﬁﬁ@ﬁ%%i é&ﬁgh Cr ggailﬁnyil'hcé -Galamth on

es %leﬂesldihﬁnlf@[rm Adeantd 0 QB 6t 4; and R,
(CHZj Gﬁﬁgm’aﬁﬂgwﬁﬁ? C6 al kyl , C36C7ce@gl oal ﬁylQ g? an
is choggn ﬁ’m&scﬁéxmlmikﬁeeeﬂwwcwcwrem%@h kGahich is

Cloblﬁépgﬁétér&ﬁﬁoa aé I}nc?al\;}lo te%rag)l?b?&;épm&? %fﬁ él{dqﬁ&%hqﬁn tHa¥h of which (b)

and (c) is substituted with 0 to 5 substituents independently chosen from halogen, hydroxy,
amino, C;-Casalkyl, C;-Cqalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Caalkanoyl, Cy-
Caalkoxycarbonyl, C;-Czhaloalkyl, C;-C;haloalkoxy, and phenyl.



[0173] Wherein: (a) is halogen, hydroxy, cyano, am no,
nitro, oxo, -COOH, -CONH2, -SO2NH2, -SH, Cl-
w@2dabgrlkyl , and C 1- C2hal oal koxy, (b) is Cl-&6EUkK3005/017308
C2- Coal kenyl , C2-C6al kynyl, Ci1-C6al koxy,
C2- Cbal kenyl oxy, Cl- C4al koxy(Cl- C4al kyl),
am no( Cl- C6) al kyl, nono- and_ di-(Cl-C6al kyl )am no,
nono- and di-(Cl- C4al kyl)aﬁ% noCl- C4al kyl ,
C2- Cobal kanoyl, C2-C8al kanoyl oxy, C1- CBaIkoxycarbonyI
- [P0 6 - Inasodiechmb(odlln@@al kyl ) car boxani de,

Ajin %%-51 %/fé/ oalonam ggbrhgxgjl ar&ﬁfflzl ??ﬁ&/’l 1gfn'yf, ﬁi‘iényl, pyrrolyl,

furany’ir;Wrz(zGQd Gﬁﬂdldiyly] tthinmlylOtiagfigl, ﬂyiidsazlofyl roxkzolginogizolyl,

ceal kyl'sul f d i s - CRa i s, ch
benzofqr%m b(e%lylgzn &eann@tggqpéﬂiyﬁ be&xﬁ%%ﬁ?ln%r{’zg[cﬁofaszg@l,
dihydfobERbBigk (i) md@l?'l; pgxa@loloﬁﬂﬂamba(, Gy yrasoigy & 4H-emdmienyl,

are i ndependent , or 4; anfl Ra |fs c?c;s&)g
each (Tfr“dmms@@%ffdo‘&lﬂkwo 5 epstitpguin gtdgegrdgntly chosen from (a), (), and (c).
hﬁf g410 t | kyl , C5- C10bi cyclicheterocycl oal kyl
(} rJyI rahydronapt hyl, aryl, and heteroaryl. Each

Ofa)mme(lﬂ)ydrfawdcxamp arging, g0, iox ot SO Nt 5 QNHzp -$0:NHy, -SH, Ci-

Czhal?étgﬁt it Lte éﬁi‘?h% endent|y chosen from hal ogen,

- C4al kyl, Ci-C4al koxy, nono- and
of b)(l&] @aﬂkﬁyd:}@gnlmw @@ﬂah\g&r@ycsallﬁiy, C,-Csalkenyloxy, C)-

bonyl | oal | k
Calkepriiy s Fpha - Carlal. Do Gt S ARD RIS ign 2R 0-(Cr-
Qalk%&‘ﬁhgésc&m%Wé&uéﬂsiyﬁ@i CEall&fnoﬁQijmd at:glukoa ﬂﬁmwul a

- Crcycl oal
-mongp\and d|- (Célr@galkyl)parpexan@idmﬂi; CpﬁYE@IaEFZ’I paFpoxagyide, mono- and di-(Cy-
0l i sEl B t@®._3
Cﬁalk@ﬁ%‘%n rrllfg%’tcs‘ C|: gﬁdarmzp_% ﬂo)élztﬁi%f Er:om (l \%?sd’?ﬁ . ng G
Cealk{I8ylfonyl, @ﬂcYS] Wherein: (a) is hal ogen, hydroxy, cyano

Chi b a1 - Bl -
(CHz)P&@%%EQgi Q@ﬁ%m%sm kota:heﬂesl #od nChelikdependeRA 06 A1, ReBydr 4; and R,

X C2- Coal kenyl 0f< Cl-
is chosarafrarD oy (e Ry 3 CBRORBCSSEAF MY Fimo-  and

Ciobi Il }%}fj moﬁgg} Eﬁ@fﬂﬂ( te@ﬂﬂi’ror%g%yg 'ar}(l %d heteroaryl. Each of which (b)

and (@2& maﬁtmd oxithdkip, 5 s@bst@@tmdgmad@@wﬁosen iiorphaleged, hydroxy,
ammct, &%&%?ﬁ@%&%’g gl%ég)r?n% dclj éCl rri‘:)all(cjyl)amnap é:l Cizéiloalky] Ci-
Czhalw% hﬁcs;bﬂehg»lnam de, Cl-Ceal kylthio, .
I . e S B 20 S
whicH APmphéxgr!%)ashthyf}%y%ﬁlzkﬁ%di@y%ihmwm, pyrimidin-2-yl,
pyrimidinyl-4-yl, pyrimidin-5-yl, thien-2-yl, thien-3-yl, thiazol-4-yl, pyrrol-1-yl, pyrrol-2-yl,

pyyrol-3-yl, furan-2-yl, furan-3-yl, pyrazol-1-yl, pyrazol-2-yl pyrazol-4-yl, pyrazol-5-yl,
imdiazol-1-yl, imdiazol-2-yl, imdiazol-4-yl, imdiazol-5-yl, thiazol-2-yl, thiazol-3-yl, thiazol-5-
yl, 1,2,3-triazol-4-yl, 1,2,3-thiadiazol-4-yl, 1,2,3-thiadiazol-5-yl, oxazol-2-yl, isoxazol-4-yl,
isoxazol-5-yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, benzofuran-2-yl, benzofuran-3-yl,
benzopyran-2-yl, benzopyran-3-yl, benzopyran-4-yl, benzo[d]oxazol-2-yl benzo[d]thiazol-2-yl,
benzo[b]thiophen-2-yl, 4H-chromen-2-yl, benzo[c][1,2,5]oxadiazolyl, 2,3-



(CH2)"qca),,,-, and -(CH2)" N(CH)m , where n and m
are independently 0, 1, 2, 3, or 4; and Ra is chosen

wo eamnn€R7C3cycl oal kyl, and phenyl. [0176] The PawEsto0®0 7308
further pertains to conpounds and salts of Fornula 2
to Formula 16. 0 O, RlO X \~AI Y NNRI1 R R
Formula 2 OS ~ O\ | 1\ \ YNNRIL
R12 R1R2Forrrula30 OS 2 "y~ k\R13R14

dihydlpt’mﬂ@@jB@@ﬁ@ﬁ‘s%rgﬁ%mz%ogo%ﬁ%yﬂwdi‘? Ory B pep i fdfoxin-3-
yl, ind3t2R% pyﬁﬁbf@f‘i ,8-aPpyrimidin-5-yl, 1H-thieno[2,3-c]pyrazol-4-yl, or 1H-thieno[2,3-
c]pyrazol-5-yl.

[0169] Each of which 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, and

(b) C1-Cealkyl, C,-Cealkenyl, Co-Cealkynyl, Ci-Csalkoxy, Co-Cealkenyloxy, Ci-
Caalkoxy(C;-Cyalkyl), amino(C,-Ce)alkyl, mono- and di-(C,-Cealkyl)amino, mono- and di-(C;-
Caalkyl)aminoC;-Cjalkyl, C,-Cealkanoyl, C;-Csalkanoyloxy, C;-Csalkoxycarbonyl,
-mono- and di-(C;-Csalkyl)carboxamide, (Cs-Crcycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C,-Csalkylthio, aryl(Co-Caalkyl)thio, Ci-Cealkylsulfinyl, and C;-
Csalkylsulfonyl, and

(c) -GR, where G is chosen from -(CHy),-, C2-Csalkenyl, C>-Caalkynyl, -
(CH2)nO(CH2)im-, and -(CH2)nN(CHz)m-, where n and m are independently 0, 1, 2, 3, or 4; and R,
is chosen from C3-Cgcycloalkyl, C2-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,-Cyalkyl, C;-Csalkoxy, mono- and di-(C,-Csalkyl)amino, C,-C;haloalkyl, C;-
C,haloalkoxy, and phenyl.

[0170] In some embodiments (a), (b), and (c) are defined as follows:

(a) is halogen, hydroxy, cyano, amino, nitro, oxo, Ci-C;haloalkyl, and C;-C;haloalkoxy,

(b) is Ci-Cealkyl, Ci-Csalkoxy, C;-Csalkoxy(Ci-Caalkyl), amino(C;-Cs)alkyl, mono- and
di-(C,-Caalkyl)amino, mono- and di-(C;-Caalkyl)aminoC,-Caalkyl; and

(c) is -GR, where G is from -(CHz)y-, -(CH2)nO(CHz)m-, and -(CH2)aN(CHz)m-, and R, is
C3-Cgeycloalkyl, 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 O to 5 substituents independently chosen from halogen, hydroxy, amino, C;-
Caalkyl, C,-Csalkoxy, mono- and di-(C,-Caalkyl)amino, and C;-C;haloalkyl, C;-Czhaloalkoxy.



OS Al XY~-N- N\ X R11 OR 12 R1 R2 Formula 6 OS / R13
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2006/ 083271 PCT/ US2005/017308 47 R16 Al Y NN N R11
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[0171] Alternatively, A, in Formula 1 or Formula 1A is substituted with 0 to 3
substituents independently chosen from halogen, hydroxy, cyano, amino, nitro, oxo, Ci-
C;haloalkyl, C;-Cjhaloalkoxy, Ci-Cealkyl, Ci-Csalkoxy, Ci-Caalkoxy(C-Caalkyl), amino(Ci-
Ca)alkyl, mono- and di-(C;-Csalkyl)amino, and mono- and di-(C;-Csalkyl)aminoC,-Caalkyl.

[0172] The invention includes compounds and salts of Formula 1 and Formula 1A in
which A, is C;-Cs alkyl, C3-Crcycloalkyl, or C,-C7monocyclic heterocycloalkyl, each of which is
subsﬁtuted with 0 to 5 substituents independently chosen from (a), (b), and (c).

[0173] Wherein:

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

(b) is C)-Cealkyl, C>-Cealkenyl, C,-Csalkynyl, C-Csalkoxy, C;-Cgalkenyloxy, Ci-
Caalkoxy(C-Caalkyl), amino(C;-Ce)alkyl, mono- and di-(C;-Csalkyl)amino, mono- and di-(C;-
Csalkyl)aminoC;-Cjalkyl, C;-Cgalkanoyl, C;-Csalkanoyloxy, C;-Csalkoxycarbonyl,

-mono- and di-(C,-Calkyl)carboxamide, (C;-Crcycloalkyl)carboxamide, mono- and di-(C;-
Cgalkyl)sulfonamide, C;-Cealkylthio, aryl(Co-Caalkyl)thio, Ci-Csalkylsulfinyl, and C,-
Csalkylsulfonyl, and

(c) is -GR, where G is chosen from -(CHz),-, C2-Caalkenyl, C,-Csalkynyl, -
(CH2)nO(CH3)n-, and -(CH;),N(CHz)m-, where n and m are independently 0, 1, 2, 3, or 4; and R,
is chosen from Cs-Cgcycloalkyl, C2-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,-Calkyl, C;-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C,-Cjalkanoyl, C;-
Caalkoxycarbonyl, C,-Czhaloalkyl, C;-Cshaloalkoxy, and phenyl.

[0174] In certain embodiments the invention provides compounds and salts of Formula 1
and Formula 1A in which:

A, is C,-Cs alkyl, C3-Cscycloalkyl, pyrrolidinyl, piperidinyl, piperazinyl, or morpholinyl;
each of which is substituted with 0 to 3 substituents independently chosen from (a), (b), and (c¢).

[0175] Wherein:

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



Il I Rl11 Rl1 R2 Formula 11 NR16 x , )~ )~ A Y NN
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Forrmula 16 [0177] The vari aﬁ? es Al, X, and Y in

b gl Bk S 838 2oy, o
Caalkoxy(C-Cqalkyl), amino(C,-Cg)alkyl, mono- and di-(C,-Cgalkyl)amino, mono- and di-(C;-
Caalkyl)aminoC;-Cjalkyl, C>-Csalkanoyl, C»-Csalkanoyloxy, C;-Csalkoxycarbonyl,

-mono- and di-(C,-Csalkyl)carboxamide, (Cs-Crcycloalkyl)carboxamide, mono- and di-(C;-
Cealkyl)sulfonamide, C;-Csalkylthio, aryl(Co-Caalkyl)thio, C,-Cealkylsulfinyl, and C;-
Cealkylsulfonyl, and
(c) is -GR, where G is chosen from -(CHy)s-, C2-Caalkenyl, C>-Caalkynyl, -
(CH2)2O(CH3)m-, and -(CH2),N(CH)m-, where n and m are independently 0, 1, 2, 3, or 4; and
R. is chosen from C;-Cgcycloalkyl, and phenyl.

[0176] The invention further pertains to compounds and salts of Formula 2 to Formula

16.
O
SOGRE
AKX\YJ\N N \\R
| | 1
Ry R,
Formula 2
NN
SUAR
NN N
12
Ry Ry
Formula 3
=z

Formula 4
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[0178] R and R2 are independently hydrogen or nethyl.

[0179] R10 is Cl-C6al kyl. [0180]
0 to 3 substituents independentl
from hal ogen, hydroxy, cyano, Cl-C4al kyl,
Cl- C4al koxy, nono- and di

Cl- C2hal oal kyl, and C 1 - al oal koxy.

R11 and R12 each
y CPOBES2005/017308

- (C1- CG4al kyl ) am no,
[0181]

R13 and

R14 are independently chosen at each occurrence from

hydrogen or—pet-hy—f01821—R15—+epresent
br CA4-C6al kyl .  [0183] R16 - C6al koxy
C2- C6al kyl . [0184] R17 repyesents O to 2 4

C4- Coal koxy
or
substituents
and

ndependent |y chosep ¥al agen, net hyl,
et hoxy. <50183] In enbodlmﬁnts t he |nvention
pr ovi, des ) d $alts of Fornmulae 2 to 16 in
Mm,c%\ \ cRyedrries the definition set forth
for Fornulall) dnd Y i B+ CH2- or - CH2CH2{. In still
bt her enmbodRnente the invention provi des ¢onpounds and
\g ts og Fornulae 2 to 16 in which Xis @ and Y is
1 or_in which X and Y are absent. WO
2006/083271 PCT/US The Al |vari abl e
|0186] unds amd salts of
-or my razinyl, pyridyl,
)rAﬁuPnaxo N'ea bstituted with O
fo 3 substi uen tls ind endent |y chosen from hal ogen,
hydr oxy, cyaho, &mi no, Cl-C4al kyl, Cl-C4allkoxy, nono-
amgmslila 6CL- C4al kyl ) am no, C1- C2hal oal kyl, [and
C1- C2hal oal koxy. [0187] The invention proyides
conpounds_and har |c§gly acceptable t her eof of
Formul a 1§ to}29 so N kN/,ng. R2 RI18A RI18
fFor my_a O r S
A7 YT N7 N \RQ\R
| 1
Ry R
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SO et
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| | Ry
R1 Rz
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Formula 14
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w00/ D83271 PCT/ US2005/ 017308 51 R31 O SPEBESAWI017308

NNN~A2 |1 1 91) g RL R gq=1-5 Fornula 26 OS XY
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1 L Ry © Ry
Ri  Rp Riz Ry

Formula 15

Formula 16

[0177] The variables A, X, and Y in Formula 2 — 16 carry the definitions set forth in
Formula I, Formula IA, or Formula 1.

[0178] R; and R; are independently hydrogen or methyl.

[0179] Rgis C;-Cgalkyl.

[0180] R;; and Ry each represent O to 3 substituents independently chosen from halogen,
hydroxy, cyano, C;-Caalkyl, Ci-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-Czhaloalkyl, and
Ci-Cshaloalkoxy.

[0181] R;3 and Ry4 are independently chosen at each occurrence from hydrogen or
methyl. '

[0182] R;s represents C4-Csalkoxy or C4-C5alky1.

[0183] Rye is Cp-Cealkoxy or Cz-Cesalkyl.

[0184] Ry represents O to 2 substituents independently chosen from halogen, methyl, and
methoxy.

[0185] 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 —~CHz- 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.



Formula 28 OS ) NN.A2 Ol R30R1 R2 R29 Formula 29
[0188] The variables A2, Rl, and R2 in Formul ae 17 -
wQ@06msny1 t he definition set forth for conpourdEUS$005/017308

Formula | and Fornmula A In certain enbodi nents the
variables A, Rl, and R2 carries the definitions set
forth for conpounds and salts of Fornmula 1. In certain
enbodi ments these variable§9carry the definitions set
forth bel ow for conpounds of Formulae 17 - 29. [0189]

The ATharsablan Fornulae 17 - 29 the variables r, s, Q X Y,

E@SﬁZREB mven 10%80val§%gam§|g%nda a g}lts%ﬁ%{)m‘f@é‘el 2831;]% inRdch Ayis

pyrazingl, pgedylf d’rQ)mn]axdilmyﬁ eachr ofowtich 2, sub)stltlﬁed With 20@65@%@!!3

PCT/ S 005/ 17308 [
I T N ol Gy, mono-

and dﬂg_'zfmh}kﬂ&n&bh@f _C,1ardangi, nRa C3-Cshdlsalkoygen and Y is

i s hydrogen, halogen hydr oxy, gy
aff18d, Thg_umg}om)grow@ cgmgpw)an mac%ﬂaally cceptable thereof of

al kyl )am no, Cl1-C2hal oal kyl, or
Fom‘gé-?:% ﬁal koxy. [0190] R18 represents 0 ta 3

substifuents |ndepende osen from hal ogen,
hydroxy, cyapp, amino, n|t Gl- C4al kyl ,
Cl- C4al koxy, di"N »caﬁ kyl)anlno

C1- C2hil \372 1- C2ha) oalkgxy, and phenyl. [Q191]
R20 anfd \ ndependent |y el ected from hydragen
and Cl- Gdalkyl ; roy, R20 and R21 are joined to forjm a
C3- C7cycl o kyI group [0192] R22 and R23 are

i ndepehdeRts y chosen C1-C6 al kyl groups; each of |which
is subﬁtltyt with O to 5 substituents independently

chosen ronﬁhalogen hydr oxy, cyano, am no,

Cl- C4a] kyl ,R&1- Aal koxy, nono- and
'-(Cl-CAaIkyI) mn Cl- C2hal oal kyl , and Ci-

_A
C2hal op E?ﬂy - w T 2
Ry Ry R1 Ro
Formula 18
Rz o

X
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Formula 19
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Formula 20




[0193] R24 represents O to 3 substituents

i ndependently chosen from hal ogen, hydroxy, cyano,
w@pioeog32mi t ro, - 000H, - CONH2, - SO2NH2, - SH, PCT/US2005/017308

Cl- C2hal oal kyl , Ci1-C2hal oal koxy, Cl1- C6al kyl,

C2- Coal kenyl , C2-Cb6al kynyl, Ci-Cb6al koxy,

C2- Cobal kenyl oxy, Cl1-C4al koxy(Cl-C4al kyl),

am no(d - C6) al kyl, nmono- aneéVdi - (Cl-Céal kyl)am no,

nono- and di-(Cl-CA4al kyl)anm nod - C4al kyl

C2- Coal , C2- C8al kanoyl oxy, Cl1- C8a|koxycarbcny|,
- nono-| @and dif- (CTD C6 kyl)carboxanlde

( C3- Ccycl, oalpky! ) ear b m gg, nono- and

i - (Cl- CabKyl Pglul f namee Cl- Csal kyl t hi o,

aryl (O &al YLhi g, C;%CBalkylsulflnyl and
Cl- C6all kyl sul'f28ny®! "I n cértain enbodlnents R24
repr esgsufl 410 3 substituents independently chosen
from halogen, hydraoxy, cyano,  amino_ Cl-Cdalkyl,
Cl- C4all Repdy, —@ono- and di - ( Cl- C4al kyl ) ami no,

Cl- C2hal Cl- C2hal oal koxy. [0194] R25 |and

R27 each r t 003, in some enbodinentg 0 to
2 subsitituent ngependent iy chg sen from hal ogern
hydr oxly, cyano /%Hﬁrw rC myl Cl- C4al koxy, rono-
and di-(Cl-C4éﬁhyI) hanaIkyI and
Cl1- C2hfal oal koxy. | nRweft di ments the invention
includaﬁn&% nds and salts of Formul a 24 and Fqrnul a
25 1in represents a di-(Cl-C6alkyl)am no
substit uent 0 to 2 additional substituents
indepen%§ntl Schiosen® r o hal ogen, hydroxy, cyano,
am no < CAglkoxy, nono- and

i - (C1} Coeal am - hal oal kyl , and C
1- C2hal oal y. O 083271 PCT/ US2005/ 017308 | 53
[0195]| R28 is phetfyl %r pyrldyl, each of which ig
substitpdpRllawi h O to 3 substituents independent
chosen from hal ogen, hydroxy, cyano,-am no—nitrg,

<

Cl- C4q] kyl al koxy, nono- and

i - (Clt ®ghkyl )jam n CJAC2hanaIkyI and
Cl-CQhaWﬁhlk Y. $ “R9 is hydrogen met hyl dr
et hyl 0197] R30 5 menber ed het eroaryl
substi ontalhlng 1 nitrogen atomand O or |

addi ti pnal heteroatons chosen fromN, 0, or S
substitEnmanﬁ4h 0 to 2 substituents independently
chosenf+omhatogem; o €2 g Kyl —and CI-C2alrkoxy:
[0198] | R31 and R32 ar |nd pendently chosen from

Cl- C6al kyl and’ gtreryl; ﬁzﬁ\ £ Ashich is substituted
with Ojto 3 suents| i nd€pendent|y chosen frgm
hal ogen, h jano,R, ankpo, nitro, Cl-C4alky|,
Cl- 4al ko bme~"and di - (Cl- C4al kyl ) am no,
Cﬂ-CQhahg \kKylo and C 1-C2hal oal koxy. [0199] Gisl O
S, S NR26; where R26 is hydrogen or R26 is
Cl- Cba Eymnﬂmh%nyl pyrldyl or pyrimdinyl, each of
whi ch Fs—stbstttuted—wtthoO0—to 3 —substituents
i ndependent |y




chosen from hal ogen, hydroxy, cyano, am no,

Cl- Hal kyl, Cl-4al koxy, nono- and di-(Cl-
w@sabkgd2yan no, C 1 -C2hal oal kyl, and Cl- C2hal pei/ks2095/017308

[0200] Qis 0, S, or NR26; where R26 is hydrogen or

R26 i s Cl-C6al kyl, phenyl, pyridyl, or pyrimdinyl,

each of which is substituted with O to 3 substituents

i ndependent |y chosen from #&hl ogen, hydroxy, cyano,

am no, Cl-C4alkyl, Cl1-C4al koxy, nono- and

i - (Cl- CoalRgyl ) am nos Cl- C2ha|oa|ky| and

Cl1- C2hal oal koxy. [O/ﬂ$1 The invention includes

conpoungs -4 é?nula 17 - 29 in which A2

carrigs the |n|t|ons set forth for conpounds and

salts |of any“oft)t i1 abBee fornula, e.g. the

definifti Gris1-8f set forth for Formulae I, IA 1, and

whi ch qﬁgur 'i% Fornmul ae 2-16. The vari able A2 does not

appeary i N"ES8rul ae 2-16 as each of these structures

has a [defi ned groua)lnvﬁhace of A2. For exanple,

Fornmulfa 3 has 4- pnenoyy pnenyl group at the A2
posi tilop 70t i ncl udes conpounds |and
salts joff Forgula 17 -I29 iln which A2 is any of the
groups| Kap ring at Rhe R position in Formul ae {2 -

16. [0202 i nvention include conpounds and sglts
of Forjoula I, 1A and 1-16 in which Al is 5-nmenbered
heteroaﬂyhn@wﬁhp selected fromfuran-2-yl, furan-3-yl,
I soxazpt=3=yt—tsoxazot=4=yt—throphemr-2-yt;

t hi ophen-3-yl, pyrrol-2-yl, pyrrol-3-yl, and
pyrazoj yl ; each of Owhi 8h is substituted with 0 tjo 3
substi f uent s i ndep _den |y chosen from hal ogen,

hydr oxy |Nﬂw§ C1- C4al kyl ,
C2- 44l B@hy C4a|koxy nono- and

i - (CLlt C4al ky i 1" ¥® 2006/ 083271

PCT/ US2005/ 017308 § C2ha|oa|ky|, Cl1- C2hal oal koxy,
and phenyl. In such conpounds X may be oxygen and Y
may be FeﬁmﬂaZSOr X and Y may be absent. [0203] The
i nvent pFer—nctude Lunﬁuun%$ and—satts—of Formuta |l

A, and 1-16 in which A S ?Anenbered het er oar y
group selected TN 2 furan- 3- yI
i soxazpl - 3-yl, O/I;b azol Q¥ t hi ophen-2 yI,
t hi ophen- 3- yk ?¥0| 2Ry| Fﬂyrrol 3-yl, and
pyrazo|yl; eaéh ofg _which is substituted with 0 tjo 2
substituents indep&hdent|y chosen from hal ogen,
Cl- C4al kymuld29 C4al koxy, Cl-C2hal oal kyl, and
Cl- C2haLoaLkexy——and—phenyL—anG—Fs—sabs%%%u%ed—mfth
one 5- menbered heteroaryl substituent containing one
61r8 §fle @L@dﬂlém@ ﬁl,QBd &k, afeidnuprRaly J"ﬁdﬁh@&ﬁ@d@imtmn set forth for

ose fromN, O, S, which 5-nenbered heteroary
compgumstorffgmmla i sndsEmmlatIm ddl coitaip epbpdments élapo‘saﬂabkﬁéﬁu sRh and R,

carrle,é%§j (Gf%%f’ﬁ%% Sef F C&Oﬁ? Eor%;%o%?%dgsgﬁiof g%aﬂ kIYll cert&il @mbgdlments

n suc e oxygen and
these Waiyabids oaﬁb‘lﬂae, de(ﬁmtl)énam fdﬁ}nlelom ﬁ)ra‘bmpnlunds [of Eom}ula'dﬁg 29.

Il rE(\)llleSEj: I ﬂﬂlal uPlﬁ lydsgt nplol:l)'igsdrs Sa(gcg(selﬁl, Rz, R18A 13, 20, R21,

R22, R23, R24, R25, R27, Rzg, Rzg, and R3o are defined as follows

q is an integer from 1 to 5;

ris 1,2, or 3.



which A is pyridin-2-yl or pyridin-3-yl, each of
which is substituted with O to 3 substituents
wo pabepenndent |y chosen from hal ogen, hydroxy, cpenos2005/017308
amno, nitro, C,-C4al kyl, Cl-C4al koxy, nono- and
i - (Cl- A4al kyl ) am no, Cl-C2hal oal kyl, C1-C2hal oal koxy,
and phenyl. In such corrpougfis X may be oxygen and Y
may be -CH2-, or X and Y may be absent. [0205]
Additionally the followi ng provisos apply to certain
pf & ey %‘d3’con'pounds of Formula I, 1A 11, and Formul a

1xand ¥ bR 284t ahaw, asd Rhskerfe R{M&Htl%y&%ge}ﬁ ,or akthyY, idlother

absent, Z is carbonyl, and and are both
embOdiwnts@ém oxygaarand Y iss-(Hachl or ophenyl, A2 is not

£SO AR, g i, LR horo- on
di-(CMaill@l)ammnoqrCplﬁbhglbaik)}lm@yﬂlz)lalomgw A is
420@5]hﬁxyrgwp%e¥lgp%ﬁﬁﬁﬁugst Oénits4 n %@eernl el:n P{%Ro %33)%9’3 ha y?e'ﬂ f%vdroxy,

cyanng}ﬁﬁloﬁutrb sC ZCﬂillltyﬂ (Iplh@{&]ddogﬁcﬂoﬂcﬁ andi- (‘Chphelkyl)mwh@ p¢hhaloalkyl,
, is_cycl opropy i s not 4-phenyl oxyphenyl;
Ci- Czhﬁeﬂk%y,agdzh%ht butyl - phenyl ; A2 is not

CEB?J” K, t@f\ﬁ@i}?ﬁ‘r}élmdem%&y séle%té@lrf?(ﬂﬂ hy@bgdh@aYE,-Caalkyl; or Ry and

st t Ui 3 substituents |n%ependently
Ra archmemofbmm()méb lkyhgtoup, Ci1- C4al kyl, and

RGBSR v BBty A LR o sl

substingewefthiDan s 2ubstituents hetepefdantiyneldsen fremthslogen thgrdrowy tdyano, amino,

e cbRon o it L A TRISRY MR i

Czhaléalfcélem or ophenyl oxy) phenyl ;  When AI IS phenyl; A2 is
5d|-tr|fluormethl- phen phenyl ; Vhen

i £0123BRd4rﬁmemt&ozmérﬁubi‘vtﬁuwsrlpé?PﬁBXeylley e dropbpalogen, hydroxy,
cyanoAfﬂ(‘Alo glltxrﬁa WHés%é%N}@% %g@j}%&xi% C & fa¥hireky, C)-
Cealkik @E{Gag/lk@’ryda,r@zl-%alﬂ@ngl ﬁocsdlkcpdyeﬁy-pm&anybixgn@‘i Caalkoxy(Ci-Caalkyl),

eGSR 0 R SO ARSI i
Caalk¥T, Ch YAk, Iyl Calkhndyldxgt QFE%d]Wcarhﬁh@l -mono- and di-(C;-

ot bsa e hRael T et 0 LS uronarice,
C,-Cgalkylthio, aryl(Co-Caalkyl)thio, Ci-Cealkylsulfinyl, and C;-Cealkylsulfonyl. In certain
embodiments Ry4 represents 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,-Cjhaloalkoxy.

[0194] Rys and Ry each represent O to 3, or in some embodiments 0 to 2 substituents
independently chosen from halogen, hydroxy, cyano, amino, C;-Cjalkyl, C,-Csalkoxy, mono-
and di-(C;-Caalkyl)amino, C;-Czhaloalkyl, and C,-Czhaloalkoxy. In certain embodiments the
invention includes compounds and salts of Formula 24 and Formula 25 in which Rjs represents a
di-(C,-Csalkyl)amino substituent and 0 to 2 additional substituents independently chosen from
halogen, hydroxy, cyano, amino, C;-Csalkyl, C;-Csalkoxy, mono- and di-(C,-Cgalkyl)amino, Cy-
C,haloalkyl, and C;-C;haloalkoxy.



R32 QI ~ NN HHR31L NR30 Formula 30 and the

phar maceutically acceptable salts thereof. [0207]
wob@ses271 R30, R31, and R32 are all hydrogen; peT/BSD05/617308

hydr oxyl, hal ogen, cyano, Cl-C4al kyl, Ci1-C4al koxy,

nono- or di-(Cl- Cal kyl)am noCO C2al kyl, or 5-or

6- menber ed heterocycl oal kyl ., and R31 and R32 are both

hydrogen; or R31 is hydroxyF hal ogen, cyano,

%H%si{;(sé!ﬁrpw @gylghp(ﬁ; Fachgg Wg‘whd? sﬂ)stlt(ute]d with O to 3 substituents .
mdepgldeﬁtgclﬁgal f'fé/rh ha &p%ﬁi :§'9ﬁb\( amihodhierey CCT140éd] ®).Calkoxy,

al kanoyl

monOMde@dkﬂmWI%rﬁm@loalﬁz N ©) CepaboplkaRy,  mono- or
r and R30 and R32 bot h
h;Odrg%;gle{??; 1?56 &{'E‘ée?" ?‘gég%r?egbyl7 menber ed e e
hed1e710RYcb @élrkgthlﬁeﬁa} meib:ky] JupstBuerit gerftainimghlargdgen atom and 0 or 1

additiglgﬁ g?tg%{qgn%gﬂlhg%ﬁn) %8' gé;gshbsél?é;é\l\?vétﬁ 08 IREEE ents independently
chosegfx‘bﬁ{ %Inf@{ @ydu?n &nﬂ@%ﬂ%%(ﬂi}eg \gg t2 h 0 OL 1 methyl or
stituents an an
hﬂﬂ%gﬂg&m angRaygme glgbwr(glggtéyyghopqgﬁjr@gﬁ)%gglggg@he% gash of which
is subktﬁu{é}i Wlﬁp((y 0’3 %?gtﬁgﬁl@s m&éfﬁﬂ&bntl?%h&%ﬁ lﬁléYr{ hal&é&h%lr&ﬁx ¥Yyano,

) am noCo-
ammd} nmo Gﬁ@aribﬁr @dawékcecryomym-caati K (C1- 6@1165/)9@16% frerthlglealkyl, and
C Cgelt%[(oaryl and R30 and R31 are both hydrogen; Qis N
C2gPOTEREE. R33 is 0, 1, or 2 methyl substituents. R34
| so10ydGagen s, $8;, Gﬂ.NRlzéiy\Jhere%ﬁﬁlqﬂi'dg@Kyr Rygnis 61-Caalkyl, phenyl,

(Cl1- Coal k ;
i R TR S ) SuP LB S 85
chosefl %toﬁ{ 41, éeln Fly, cfaﬂg hangtho V@f\'—@ﬁlldyﬁ G Lbskok i treshowaiddiQC -

or tritluorométhyl, trifluoromethoxy, G- C6al kyl,
Cﬁalkﬂla@@g,l (RloQ;halO@H(thé‘M}h szlk@i}’hydr ogen hal ogen,

CX@Z??{J 8% 93“5?&9‘1\‘&‘ kjs, \gﬂﬁ% i ‘ﬂg%roﬁér{ &ef %'%rzdgegggg(ﬂy-l p‘%nyl pyridyl, or
pyrlrrlldiﬂﬁnydcb Gﬁwﬁﬁahkmbyt)tpteé adth Goto Mbstttuerrss mdh@ndettmlu'@bosen from
halogen, thydroxy, cyano, amino, C;-Csalkyl, C,-Csalkoxy, mono- and di-(C;-Csalkyl)amino, C;-
Cshaloalkyl, and C,-C;haloalkoxy.

[0201] The invention includes compounds and salts of Formula 17 — 29 in which A,
carries the definitions set forth for compounds and salts of any of the above formula, e.g. the
definitions of A, set forth for Formulae I, IA, 1, and which occur in Formulae 2-16. The variable
A; does not appear in Formulae 2-16 as each of these structures has a defined group in place of
A,. For example, Formula 3 has a 4-phenoxy-phenyl group at the A, position. Thus the
invention includes compounds and salts of Formula 17 — 29 in which A; is any of the groups
appearing at the A, position in Formulae 2 — 16.

[0202] 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 O to 3 substituents independently chosen from halogen, hydroxy, cyano,
amino, nitro, C;-Caalkyl, C,-Caalkenyl, C,-Csalkoxy, mono- and di-(C-Csalkyl)amino, C;-



or 1 Cl-C4al kyl; or R34 and R35 are joined to forma

5-to 6-nenbered partially unsaturated ring having 1 or
WQ@2006/08827DXygen at ons, and substituted with O PET/US2005/017308

phenyl . [0208] Werein R34 is not hydrogen when Qis N

or CH. Conpounds of Formula 30 in which at | east one

of the follow ng conditions_are net are included

herein: (a) R30 R31 and Ré are all hydrogen (b)

Czhal%layl,ll:é@ég}g}%; %ﬁg@é In suel?: 701%%01{ g%kﬁb%y l?)ex%ygen %%]Y may be
r

—Cth%}R%By&XfB@abs% C4al kyl , Cl-C4al koxy nono- o
am noCo- C2a|ky|

d [MQﬁlT@@WRIWO}IamlPMOHWHnd@@@ salg;;ﬁ TFQW‘CIQIL’-@QP‘!(%W in which
Céaﬁ%%eg%n%lhgér&&q ﬁg@l séibebd iy fura -2-yl, furan-3- oyl isoxazol-3-yl,

oxoacetyl a am nooxa 0, nono-

isoxazhl-4GA- thicBhdrk3AyL ahibphearB-gdepyrent @- ﬂSﬁ)yrmﬁd -¥3dndgrymazobteach of

. _hyd
whicy AR el S iosrelEUB BBy oy kgt Cr-Callo, Cr
C4alk5$?yaUf-@ﬁﬂéloalkﬁeirﬂr(qc@ﬁlbmmlﬁﬂ' hn&pEdnyl andrie sistitutddewith one 5-

het er ocycl oal kyl is a _norpholjnyl, th|8
membsradeieteroanyd] sub.gl,tuerﬁ ﬁg}tqlmng >9pe glitragﬁl atQry af 5?& MQWO¥%1 heteroatoms
chosefi Wgﬁ%t CAS, g S HGS - %m%eregﬁgtg%lary@ Gutidtiféht i§ b'lhﬁhhﬁééﬁmtﬁ() to 2

0 and R32 are both hydrogén

R32
subst1h5pdtsou@pbgendyntby]d}osﬁmfrqméjalqun Glbﬁga]kyl( azni ﬁn—gmlkoxy In such

compﬁ%iﬁ %@ﬁb ?’Sy . % 5805 ’@%ﬁ%@?ﬁéﬁ%@ggggw

5 _['0204]9 X‘h@ﬂv&nt(&n% in€1bdeseBBipbmndd asditts iof Gemtda 1,RB4andsl-16 in
. Ca- O oal kyl or Ca-Cloal koxy; and R35 is hydrogen,
whicha| ogen, methyl, methoxy, or trifluoromethyl. (i) R83

I3, Qs W-Q 6 dif?34/1 |e§cm8ﬂiﬁm&€ﬁ,suﬁdﬁﬂut%5’lth$) to 3 substituents
phen Cﬁglﬂ%ﬁy) o? |ndanyloxy OZO%] The

indepbmieaty clmqen fiemhgloger ddroRmdy anm amIea pitite EurGealkyl §1-Cealkoxy,
monoQS Ccﬁﬂlﬁb l(%a rﬁﬂbﬂtﬂ% %fcl _ERLBG, }-Condba1RsS, BA piR39. 1R36kch

compounds X may be oxygen and Y may be -CH,-, or X and Y may be absent.

[0205] Additionally the following provisos apply to certain preferred compounds of
Formula L, IA, II, and Formula 1 and the subformulae thereof when V, W, X, and Y are absent, Z
is carbonyl, and R; and R; are both hydrogen:

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

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

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

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

When A, is 2,4-dichlorophenyl; A; is not 4-phenyloxyphenyl;

When A, is 2-nitrophenyl; A; is not 4-phenyloxyphenyl;

When A is cyclopropyl; A; is not 4-phenyloxyphenyl;

When A is 4-tert-butyl-phenyl; A, is not 4-phenyloxyphenyl,

When A is phenyl or phenyl substituted with 0 to 3 substituents independently chosen
from halogen, nitro, C;-Csalkyl, and C;-Caalkoxy; A; is not 4-(4-chlorophenyloxy)phenyl;



R3\Y, Rsa A H H Fornmula 32 [0210] Wthin Fornula 32,
Al is a 6-nmenbered heteroaryl or heterocyclic group of
wo b@e/ogxnermul a: N~ ei ZN O (xx) ~ (xxi) (xxii) PrMuk2005/017308
R37 (xxiii) WD 2006/083271 PCT/ US2005/017308 58
[0211] O Al is a 6,6-heteroaryl, 5,6-heteroaryl,
5, 6- heteroaryl or 5,5-hetgn$ ryl group of the
formula: R36 R36 N R36 i % N (xxiVv) (xxv) (xxvi)

E _ '
%(\I\Q}egplk)] I1§ E@{{ZQ%\LIII'HQQI?-_){] ?I\rl b%pzofurap\geyl ﬁ%ﬂtq@%&@@eﬁ@)‘ ,6A2 1S Not 4-(4-
Chb“%hyﬁm’ &xxx) (xxxi) (xxxii) R36 N~ 1 S H N R36
Xiii) (xxxiv) [0212] In structures xxv to

x%euAlabmpélthyﬂ hethsqmmls 2 tigreait-(Rblarephgnygpx wpbgnykor e
&HWHI \ L{%E en’yl \QQ i§ Hot%r(% ?&Erﬂﬁl}&%eﬁl&l %hémgxy%hehﬂe two
When A, is 1,5-dimethyl-2-chloro-pyrrol-3-yl, A; is not 4-(4-ntirophenyloxy)-(3,5-
dichlorophenyl)-; and
When A, is 2-halo-phenyl, 2,6-di-halo-phenyl, or 2-methylphenyl; Ais not 4-phenyloxy-
phenyl substituted with O to 5 substituents independently chosen from halogen, Ci-Caalkyl,

methoxy, trifluoromethyl, trifluoromethoxy, and trifluoromethylthio.

[0206] The Invention further includes compounds of Formula 30

Ras
~ /\r
Raz J/\/
=
Rai N Rao Formula 30

and the pharmaceutically acceptable salts thereof.

[0207] Wherein:

Rig, Ra1, and Rj; are all hydrogen; or

Ry is hydroxyl, halogen, cyano, C,-Caalkyl, C;-Csalkoxy, mono- or di-(C;-
Caalkyl)aminoCo-Csalkyl, or 5-or 6-membered heterocycloalkyl, and R3; and Rs; are both
hydrogen; or

Rs, is hydroxyl, halogen, cyano, C;-Caalkyl, Ci-Csalkoxy, mono- or di-(C,-
Caalkyl)aminoCy-Calkyl, mono- or di-(C;-Caalkyl)aminoC;-Caalkoxy, hydroxy(Ci-Caalkyl), Ci-
Caalkanoyloxy(Co-Caalkyl), Ci-Cralkyloxoacetylamino, H,N-C(O)-C(O)-HN-, mono- or di-C;-
Caalkylcarboxamide, and Rjo and R3; are both hydrogen; or

Rj; is 5- to- 7-membered heterocycloalkyl(Co-Czalkyl), 5- to-7 membered
heterocycloalkyl(C;-Caalkoxy), (5-to-7-membered heterocycloalkyl)-C(O)-, each of which
heterocycloalkyl is substituted with 0 or 1 methyl or ethyl substituents; and Rj3p and Rs; are both

hydrogen; or



[0213] O A is a 5 nenbered heteroaryl group of the
formula NNN-~22 | - 0O NNON. R36 NN' R36 R41

W@ 200603320 K XxVvi ) (xxxvii) W 2006/ 083271 PCT/US2005/017308
PCT/ US2005/ 017308 59 R36 Rg Y N\ N ON Rae \/~ ~~
Ras N-NH (xxxviii) (xxxix) (Ix) HR3NNNI11 11 1 1
R42 H\\ N R36 S R36 R42 (I§é) (Ixii) (Axiii) [0214]
Al so included herein are coffpounds and

pharmaceutical ly acceptabl e s For nul a

e Byt 108, CSR oS R R B AR a0t (C

Czalk%gaéﬁﬁéycmfaﬂ]@l M5-0Mé-hifeihibefc@Matek R ySidalRPl, o3 -bs6-Bhentiidreddteteroaryl,
or C-R35. R33|sg 1, or 2 nmethyl

and Rw@bé&aﬂléh@@ hyfrgen;s hydrogen C4- Cl0al kyl ,
( g#o df(?‘f% nono- or - (C1- Coal kyl )am no; or " R34
i S pheny - C2al koxy), C3- d ocycl oal kyl ( Co- C2al koxy),
SR%ﬁsTD Iy enathlyl shlmﬁm*eotsycl oal kyl, each of which is
sybst ted t r quoromat T
v difRe: Kty e Cciftkon MERC R G eisamingi or

R&@ iis haw(ce@gaukoiw @emcywco@galﬁéﬂj')ky-lto 7-membered

Cl- C4a| koxX trifl uoromethyl ‘
heterocycloalkyl, each of which is substitute w1fh O or 1 trifluoromethyl, trifluoromethoxy, C;-

Cealkyl, C;-Cesalkoxy, or phenyl;

Rss is hydrogen, halogen, cyano, Ci-Csalkyl, Ci-Caalkoxy, trifluormethyl, or
trifluoromethoxy; or

R3s is phenyl(Co-Caalkoxy) or indanyl(Co-Csalkoxy); each of which is substituted with 0
or 1 C-Csalkyl; or

Ri4 and R3s are joined to form a 5-to 6-membered partially unsaturated ring having 1 or 2
ring oxygen atoms, and substituted with 0 or 1 phenyl.

[0208] Wherein R34 is not hydrogen when Q is N or CH.

Compounds of Formula 30 in which at least one of the following conditions are met are included
herein:

(a) R0, R31, and R3; are all hydrogen.

(b) Ry is fluoro, Ci-Caalkyl, or 1-pyrrolidinyl, and R3; and Rj; are both hydrogen.

(c) Rs, is hydroxyl, halogen, cyano, Ci-Caalkyl, C;-Cjalkoxy, mono- or di-(Ci-
Caalkyl)aminoCo-Caalkyl, mono- or di-(C;-Caalkyl)aminoC;-Cpalkoxy, hydroxy(Ci-Csalkyl), Ci-
C,alkanoyloxy(Co-Caalkyl), C;-Cralkyloxoacetylamino, aminooxalamido, mono- or di-C;-
Caalkylcarboxamide, and Rjo and Rj; are both hydrogen.

(d) R3; is 5- to- 7-membered heterocycloalkyl(Co-C,alkyl), heterocycloalkyl(C-
Csalkoxy), (heterocycloalkyl)-C(O)-, wherein the heterocycloalkyl is a morpholinyl,
thiomorpholinyl, piperazinyl, or piperidinyl group, each of which is substituted with 0 or 1
methyl or ethyl substituents; and R3p and R3; are both hydrogen.

(€) Raz is hydroxyl, bromo, C;-Caalkyl, furanyl, thienyl, pyridinyl, or pyrimidinyl, and Rso
and Rj3; are both hydrogen.

® QisN.



trifluoromethoxy; or R35 is phenyl (Co-C2al koxy) or
i ndanyl (Co- C2al koxy); each of which is substituted
wowdoke/08327or 1 Cl- C4al kyl . [0216] Wherei n R34 i BCTYOK2005/017308
hydrogen when Qis N or CH WD 2006/ 083271
PCT/ US2005/ 017308 60 R36 is O or 1 or nore
substituents i ndependently g?osen from hydr oxyl
halogen cyano, Cl-C4al kyl ;" Cl-C4al koxy, nono- and
%fﬁ C2al kyl ) am noCo- C2a|ky| trifluornethyl, and
t(g §&rBeet hoxy. R37 is Cl- C4a|ky| which is
g?sf%%\lislbt s%gstmléd?s @\340% Cl—d] YAUED B €4 Ciogk@)(%d ®;5 is hydrogen,
or nore nethyl substituents,
hﬂog@hou@h&Hndh@meéﬂ@PW@ﬁwﬂWbt R40 is O substituents.

FﬁzRﬁ 190 sél?sélﬁ%rﬁtesf R¥, g@ﬁﬂﬁ%‘hl fl%;? ngzg@HylﬁfCP oﬂ?)}a(?)eor indanyloxy.

hydrogen R41 is hydrogen, Cl- C6a|ky|

%Sﬁ;%ﬁ%&al AN f%lg(% §P1“¥%‘3§Wf gnd gggﬁl eTutlc Ah%/ aﬁ??eanb% salts of

Form@iBstizyuted with 0, 1, or 2 substituents
i ndependent|y chosen from hal ogen, hydroxy, nethyl,
and met hoxy. Conpounds of UL &:31 - 33 in which at
| east one onghe fdl 1oy ng [conditions are net are

i ncl uded her ep Qis GR35, (c) R33
is O substitu nts R@h i &Y ca- ClO0al kyl or C4-d oal koxy;
and R35 is hy n, hal ogen, nethylg, fA&LRPXY, oOr

trifluoronmethyl. (d) R33 is O substituents, R34 is
hydrogen, and R35 is phenyl (Co- C2al koxy). (e) R36 is
O substituents. (f) R37;is nethyl. [0217] W thout

wi shing to be und to sticular theory, it is
bel i eved thatdaﬁ\ Zmil- activity of conpounds of
Formula | is ¥®hibit replication of the

1

HCV replicon. Prefermed conpounds offohatiladka
exhi bit an EC50 of about 10 m cronolar or |ess fth
mia0] igreFamiye & /058 aReralsgRs helerparsh asrsieare vBle group of the

| £SS; or an EC50 of about 500 nanonolar or less in an

form
repllcon assay, such as the assay of Exanple 7
82181 Preferred ¢ ds of Fornulla Rewill_have
ce?Ta n phar macal hgi ¢al properties. | Su ‘5pert|es
U nghude, but aré Motz ifited to oral Q;Egv i lability,
IbM/toxicity, | gw seru o0~ "o
(xx) (xxi) (xxii)
oy
o
Raz
(xxii1)




protein binding and desirable in vitro and in vivo
hal f-1ives. [0219] The invention includes packaged

w@basoszeut i cal formul ati ons. Such packaged  PCT/US2005/017308

formul ati ons include a pharmaceutical conposition
contai ning one or nore conpounds or salts WO

2006/ 083271 PCT/U82005/0173$§ 61 of Formula | in a
cont ai ner and instructions usi ng the conposition
to treat a patient suffering fromHepatitis C
infection (HCV infection). PHARMACEUTI CAL PREPARATI ONS

[ gﬁgﬂ] OFATROLA G he RS S bheRfoaFAl SThatefoa@dr BS- heteroar?/l group of
aam

stered as the neat chem cal, but are preferab
ﬂwfbamﬂwnlstered as a pharnaceutlcal conp03|t|on or

frtat-on—Actgy dimgty; theTNventTom provi ues

z Jkeeut i cal fo? 0ps conprising a eund or
armaceutical | y cdept gbl e salt of g : a1 F_
x her with one phar maceuti cal ptabl e

carrier, excipients, adjuvant, dildyent, or other
(xmv)ngredlent [OZZID?OCanounds of genéxl) Fornula 1 may

be—atdmntsteredoratt Y, u%:l cat Y, paremnter at Y, by

/N\j Lation or spr gual ly, tr 1y, via
o, _buccpl adm nistn&i 0 ectally, as Mt hal m c
NZSebXit i on, or Dby |otNTEr ans in dosagm

forrad ati ons contd*nlng sgonvent i onal non-tBxic

har maceuti cal | y ptabl e carriers,.gxcipients,
CXVill i yvant s, and \éﬁﬁ f [0222] In d&ﬁgt%on to the

subject conpound, geEqupositions of the invention

contaln a phaP tlcaIIy acceptable carrier,
gor e conpat oI|d or |iqui %5

S d| ng/s or encap Iatlng subst ances, chyare

SUIN le for admiwisglration to an ani nal . r(%rﬁmers

nmust be of suffi ly high purity|and.sufficiently
(KDO|OMItOXiCity to ?@ﬂﬁ%r then1SU|tabIe?¥8?S

C i €% can be i t can possg¢ss pharnmaceutica
/ Pne its of its anmount of g¢arrier enployed in
85 nction mﬁtr conmpound is syfficient to
N prdVi des @rpractlc pq&Uantlty of material for

admnistration to th;\g’ being tireated. The

adm nistration pe it dose of the conpound. [0223]
(xxxik enpl ary pharnaé%H?Ycally accept ablje carriers or

conmponents thereof are sugars, such as lactose,
gl ucose and sucrose; starches, such as corn starch and
p({)ﬂ??ath Irsstencoiies Xxydb kkivsonn dhe ubstiteant Rat is Peos 1 o5 mae as
u rbo I égcellulose and
subsi @l PhEBRSTR W s oL e RS sl Tl ' 56 et
talc; solid Iubrlcants such as stearic acid and

nesi um st ear at ciumsul f ate; table oils,
s&@%ﬁh?f pedhtie M ere@ﬂﬁ%‘?@%‘@ﬂo‘ﬁ’ qf the é@gg oil, olive

_NoiT-—and corn olfl; polyol's such as propyl ene glycol,
| cerine, sorbiL§§, nnitol, and|pgN ch’ylene
I ol ; al ginic |aei eful sifiers, gugh as t he TWEENS,;
, . I R N—NL
R3§)I oavai lability N=""Ra Re;

(xxxv) (xxxvi) (xxxvii)




enhancers, such

CELUCI RE, wetting agents,

W@ 2006083231 agent s;
stabilizers;

[0224]

carriers for

anti oxi dants;
pyrogen-free water;
buf fer sol utions.

as | aur oyl
flavoring agents;
i sotoni c saline;

phar maceut i cal

macr ogl yceri des,
such sodi um

i ncl udi ng
| auryl sulfate;

t abl eti ng BOPUSHP5/017308
preservati ves;

and phosphat e

VO 2006/g§§271 PCT/ US2005/ 017308 62
In particular,

svst em c—admni-strati-op
> aCH

|y acceptabl e

| nr~| ||r~|a nnnnnnn

Risst arches, cellulo
i; tin, talc, ¢
N\V;yuﬁhet|c oi l's,

buf f er solutlon<
(xxxvfiljr ogen-free wat

its derivati

qych/ mesul fate, ve
pola®ks,  al ginic aci
5, enuIS|f|ers i sof
éxxifreferred carri g

sSQ.@a

vesRarna@$

;etab%§7’ | s,
ZﬁNDsphate

oni ¢ saline, and

2fls) f or parenteral

adm-p-st+rat+enr—irnectude—propytenre—gycot—ethyt
yol eate, pyrrolidone, ethanol, and se¢ o F [ 0225]
Cpgional active agentﬁ y be i ncl uflegi
rmaceuti cal ¢ QIROs whi ch dqﬂﬁ
bstantlallylnterf W|ththe activi of the
3eonpound of the present Risnvention. [0226Y2Effective

concentrations 0

e or nore of thg

1) ¢ _ ( @xﬁ _ 2 (1gqfypounds of the
(i) invention inclu |ng pharnaceutlcallv acceptable
salts, esters or other derivatives thereof are m xed

th a SUIt
allgaar e
Form@@npounds exhi bi
solubilizing co

Moty
WPR%

ST

nsta
t
unds nay be used.

ﬁrécg @Ea&%&%ﬁlﬁlpgﬂﬁ}t%g&ﬂ&ﬁe salts of

insufficient solubility,

met hods f or
Such net hods are

known to those %klll in thRss art¢aand i ncl ude, but
are not |inmiitgd, uslngs co o t§? such as
dinethylsulfqglsﬁlU ( usi rfactants such as
Tween, or dis ueo. s«agun1b|carbonate
Derivatives of t C npUund such as salts of the
conpounds or prodfug¥® of t he conpounds n&9BYlagd3pe

used in fornulating effective pharnmaceutica

conposi tions.

be a

fS’r‘Fn

GRH

[ 0227]
cgmp@unﬁkﬁanoﬁﬂﬁanmmﬂaBl3Bhe resulting mxture
suspensi on,
sul ting m xture depends

Upon m xi ng or

emul si on

addi tion of the
may
The
upon a nunber

or the like.

&@p&qgag i ncl udi ng the intended node of

a ntnlstratlon and the solubility of the
t Res s Robe 2angthylspbgituspishi cl e.

C?”fﬁﬁt%ﬂ%%f%?é%@

Iflg;s
Yh #

heter(ﬁ:gggag

suspenS|ons

trifluctbin¥thbRy:

of $PI%

Cealk§ls Cl@RAIRSSy, of piahies,
di sper si bl
ey 1§ hydresen, hpl ag%’p CYABPY

kil €

al ni,n
1S S

SU|%£ﬁeforora

| ozenges,

Ebplbn g -Cond

ofonposi tions intended for ora
prepar ed according to any method known to

t Res ivmherty3€buir-elkoy)sh srdenyd e Crablioxph AprbIfwhigisis spstituted with 0

or 1 SUEAuGPTPOSI tions may contain
[0216] Wherein Rjq is not hydrogen when Q is N or CH.

compound in

dyl%‘:h'fmé

The effective

@10519&}?3‘%% opadilegcidie

| Sor er or condition treate
b&;eispheriyd@oiGpalkdey) e nCertlofligadB1Coatkex ph Stordeesmbes

u?e%'W%%‘S'rs Q{ﬂugleo'?rfert}%ll

us

5

cell

r ?;‘,ptﬁbggr(gpethyl or
use may be
the art for

t’r: ‘ﬁ'hgt}éln%t}loxy, Ci-

aqueous or oily



one or nore agents, such as sweetening agents,
flavoring agents, coloring agents and preserving
w@®ens327i n order to provide pharnmaceutical |y dBYSaws/017308
and pal atabl e preparations. [0229] Oal fornulations
contain between 0.1 and 99% of a conpound of the
invention and usually at |east about 5% (wei ght % of
a compound of the present i fYention. Some WO
2006/ 083271 PCT/ US2005/ 017308 63 enbodi nents contain
f Romis Qtoo Utor 2696 $ubstitpenis indemgndentlychpsendzamp hydsoxyl Jpalogen, cyano,
O . 1 08~ . y .
G R L R Al PR LA ey and
triflucdsraethdyqui d preparati ons such as aqueous or oily

syspensi .. Solutions, enul.sions, . Syrups | i Xi

f BeT s oy, SishabgRico e il Got L@ SN e
CRIPIQVNAS ok albrdReMyPaBRitechta thongh itfs PreCaitedithdt ®ro is O substituents.
constitution with water_ or other)iﬁgaggLe v

i cl
b8swond Rygare imigpendentiy ysiroges 95 meth At B%Eé'?qﬁlethat both R

cany Lopal additives, such as suspending agents
andeb.gﬁghs rbitol syrup, nmethyl cellul ose,

gRucis Sgdrogea C-CGeglkylp Cs-Getyatonkyl(Ry-§rdkyldidi penzyél | ul ose,

r bo t hyl, .cel | ul al um :
S OR eyt ghdf by B b FHER L EuRed vBRS. 1, or2
substitR@istifiependzamptlicsen frommabigedhgdroay, methyli ajd methoxy.

non- agueous vehicl es,. which can include edible .oils
Comppany of TR o1, AL B P G BT T Ona PP e metar
inclu®®@thfesn: Propyl ene glycol and ethyl alcohol), and

preservatives (e.g., nethyl or propyl

p{@yisdkybenzoate and sorbic acid). [0231] Oally
aﬁw ié%ﬁﬁfd conpositions also include liquid
sol’lutions;” enul si ons, suspensions, powders, granules,
eld) ;5 5,0 dubstithents R4 is Yl WhslkyhedCi-Revalkiok g, andRas is hydrogen,

har eutjcally .acceptable carriers suitable for

hﬂoggkeﬁggiﬂﬂﬁ m8$°§ Ogﬂﬁﬁahitions are wel | known in the

afd) R, s subb@iensd, i RMgdidEsh, GANRS D phreH €6 Cailkyey.,

flavoring agents, sweetening agents, such as sucrose

ofe) Ratschaibptituentast e- maski ng agents, and col ori ng

a @&;mlﬁ 2] Typical conponents of carriers for

syrups, elixirs, emnulsions and suspensions include

et hanol, glycerol, propylene glycol, polyethylene

gl L qui d, sucr ' - 3 .

ST, B iy S0 BE ot Bt GirufE ARl R bEHE Bt i an
HCV héetivig>drpmpogidy 0£F@imula Jis dpy toetheir gihjhdodeplictiobpf the HEFV replicon.

T M T TR N T S R e
preferalf |93 Cs5 IBARAA1 Ricred6RE St 1bREOUHEEOR bhdoaesdhamsMolar or less in
sodi um carboxynet hyl cellul ose, AVI CEL RC- 591,

an HRY seplicemasiayanuchasdhaassan ofiframele typi cal wetting
a@&]kgﬂ&&#éﬂd&m{ %ﬁﬁ&smf @'oﬂ'{ﬁﬁa PRuIYER e%ﬁn?@ém@a@glogical properties.
typic preservéﬁlves i ncl ude met hyl paraben and
Such properties include, but are not limited to oral bioavailability, low toxicity, low serum
protein binding and desirable in vitro and in vivo half-lives.
[0219] The invention includes packaged pharmaceutical formulations. Such packaged

formulations include a pharmaceutical composition containing one or more compounds or salts



sodi um benzoate. [0234] Aqueous suspensi ons contain

the active material (s) in adm xture with excipients
waiobakdzel f or the manufacture of agueous sSuspePST/ORBN5/017308

Such excipients are suspendi ng agents, for exanple

sodi um car boxynet hyl cel | ul ose, net hyl cel | ul ose,

hydr opr opyl net hyl cel | ul ose, §od|un1 al gi nat e,

pol yvi nyl pyrrol i done, gun1t?agacanth and gum acaci a;

of For%ltg%p{e}rg%% a&rfn? 1tn|s R tlﬁ‘gi/f%b gmgg g’gglg{’gsg%?]t[ﬁaf' P]a&lent suffering
from RGASR0R!h o @IV KAIR0R. | eci thin, or condensation
products of an al kylene oxi de with fatty acids, for
PHARMX@EWH@W%B@@@WI ene stearate, or condensation
Cfl)%mp?&ndgtanal ga@t{g Of Em& Weddod QAEniSfAfdhs @hd ﬂa%ﬁeﬁucal but
or exanpl e heptadecaet hyl eneoxycet anol ,
are pre:fefwmmlmmmterqdrasdtpbamanéut@tamollrmweltlgn poformilation aAWanllngly, the

esters, derived f acids and a
1nvent’5(8} RI8¥ 1)9185t m'ﬁcgué%#tq fa¥1gﬁsbcotm;{r13{n§ a comp%g%ﬁ%g B’ﬁpceaﬁcally
accepRbRAUE b Ferimu@d h)tbgutteer Withd@e ovriore ;ﬂﬁt“mdtc&htlmltyab&ptable carrier,
derived fromfatty acids and hexitol anhydrides, for
excipignigmsiwpofijeanhyr BT ingisisit an substitute. The aqueous

p@g BNEbY §ur{3§36f g‘lzr%f’al @Qﬂﬁlﬁh i n%%e%ﬁnﬁ'i%t@red orallyf topically,

ervat ves exanpl e ethyl, or n- propy

parenwrarhlydbsomaiemmseray[ Dbisgually] tyansdaspalhy i vimiaucaglpdpgnistration,
rectal \ygésglﬁl (%1 gl rr%% sgl;ﬁﬁgr? gg 22% htepﬁleg}fstuit o z?é%%ﬁ?‘étgﬂg?t dn8 cntaining
conveﬁﬁ&&ﬂmmﬂtdmwphaﬁﬁmnmdallg Iabqeptablel qarra:rmem@plahts,mdh u\@u@hdnd vehicles.

as liquid paraff The o ensi ans pontain a

¢ kil sghsdnene e e Tinphed MR RS S AT gy
contai%ra ﬁﬁﬁﬂzlceé‘dl&ﬂp QboepRYRRLATH, Qﬂle g eRtScompabibRSolid osliqusetiller

above, and Flavorln ents may be added to
dlluerps— @\ﬁngapsplgpgg g{hs@n@sa\yhlﬁh érﬁép able,fo admipgstgation to an animal. Carriers
Aehidet BRmQuit@ble fi

s EETFS 0 e SRR bl Sl e o
admirtetion cetht agialal bemptrsatcd o¥e cafrier h@n beiperor o Nammﬂ}ssws SO

be in the |SI . .
pham&ﬁg@game%té g}t%%‘alé‘t ngae[ %m%ﬁ/r\{? oF aé'?erex é) ﬁ n -ﬁhju&'nk?{ w1th the
compP@RINY bufbitient 8fpréviddd prasiithal qiahtityfod ﬁnﬁaﬁﬁﬂr @dmiristiation per umt dose

paraffin or m xtures of these. Suitable enulsifying
OfﬂwéﬁﬁﬁPgmhay be naturally-occurring guns, for exanple

g b‘:@ﬁjﬁ 8&bifp Aty &Hﬂ?ﬁc’é@%ﬁ? Q&J@ptaﬂ@tcﬁfr@rﬂ M- RffpYhdrit@ereof are

osp atldes for exanple soy bean, l|ecithin, and

sugare su@ms latossagltibask aa@;t@t%%ﬁéﬂ@hﬁ@cﬁuﬁh aneora starchaa gatatossigich;

exitol .. anhydrides
oL 0 R A B8, LA
methyMctiluledehybedeeedixigdeantti; omalie gelat; ealp,csloyqubelk:hlws eneh as stearic acid

sorbitan nono Sper si @ mq{ é ]
and nRsSITe NEB pA SuLHE YGEartF SUESHFH Stheanit g cotionseed oi,
sesanfR(FR B dil 'ﬁn@fzorﬂ@ﬂa}%lﬁﬂy Suchab SRPHELO By, glb&rﬁﬁﬁsdrlblﬂﬂ mannitol,
of water provide the active ingredient in_adni %
and polyethylgne plypel; glgwgc acid; emulsifiers, such as the TWEENS; bloavalla ility
enhancers, such as lauroyl macroglycerides, including GELUCIRE, wetting agents, such sodium
lauryl sulfate; coloring agents; flavoring agents; tableting agents, stabilizers; antioxidants;

preservatives; pyrogen-free water; isotonic saline; and phosphate buffer solutions.



or wetting agent, suspending agent and one or nore
preservatives. Suitable dispersing or wetting agents
wanahems®Ependi ng agents are exenplified by thosecBUs®asly17308

nmenti oned above. Tablets and Capsul es [0238] Tabl ets

typically conprise conventional pharmaceutically

conpati bl e adjuvants as ingﬁt di luents, such as

cal ci um carbonate, sodium carbonate, mannitol, |actose

and cellul gse; . binders such as.starch, . gelatin and. ..

o 12Pfis I papaidr RIgFEReLTealY fosrable.canter oY gysioraie glipipistration
inclucﬁ@gge}fp s%%@é,%ﬁazée e s ISR PRRESD %&Q&Iatﬁﬁ talc, calcium sulfate,

croscarnel ose; lubricants such as na%gesiun1stearate
vegetahleeils, syndlesitig odlppolyelse algimi¢ aradhipbosphats byffer solytjongemulsifiers,

. i OXi ) i ] i ot i . of:
oo S8l K5 UaE, DL CA LN NRLAEL AL BByl
propyityie glycolaathblolede egrblidonapgbanobnod sesdne etlener s and

flayoring agents, uch as.asparta sacchani e .

bRl PP B iingr ity BF pRRRY e RGH0R] Bipppsicon, which
do noP&ibsAIHIIY ihteFfere GHEVWRD h&ivitgbF teTombapaibfake fresent iftventipn.

tinme rel ease and sustained release formulatjo ﬁ?‘ .

t JQpRelaFffgotivespprangations of gre propere 98 fe gogPpydsiod B invention
incluﬂ#?ﬂaﬂﬁg&uﬁ&glg%cce-{)lfh%less%ltg%Eﬂeﬁrbr Ofhef @rlvaBlesGREBONBO Intxed with a

often depen on secondary considerations |like taste
suitabbeoysttarmaavdticah edrfies Exdipientsyadjyvanaorn veRisdh I twignedstin gich the

may, al.sp. be at CO nk | . [ I
comof Ay PR BB AL GOV, 7 R Sy .
Such féthoB€ire kaoPO thosesofrskillda staslarit,rant e lwglzsbut @remat dimited|to, using

tract in the vicipit e desired topical ) )
cootggp s RSB B e Bl BB g o gpoion
in aqR6hd QRiuntHiehrbIRRA0BerdWEiNEs dfYRY doMpo)inds) Glohde salBUf ty @mpounds
not limted to, one or nore of cellul ose acetate

or pradhigs af Hreesomponidsingay dsocearsed wremaylaing effegtveonipppessytical

cmnpggﬁ SIceIIquse pht hal ate, ethyl cellul ose, Eudragit
coati1hgs, waxes and shellac. [0240] Fornmnul ations for
on@27uSpommixial ooadukitiqor dkertoatpoand(spefdogmblatl the resulting mixture

capsul es wherein the active.ingredient.i s '
may Ut Sl SRl i of B sk it 0 of ettt depends
upon & aLABAAIfFactors, ah&lLdiRg RRAsEARIENETIE of adhinistradion asd thefkblubility of the
gel ati n capsul es wherein the active i edi e

y > i ngr nt. 1 s

compgindelg thefhoren 2Tt o ehifie.of e st foreBabRn PSR

iQfali ratifd Jsl i dondi¥ibh 4046 4y be empiricall
el 5SROI e, A g Q0 PR o i
deterthimedrul at i ons [ 0241] Phar nmaceuti cal conpositions nay be

[ ormof a sterile.inje l

a8 7R BB S AN, AMBA Fenet ormut
may HBedh @bt Qdtabledor sthinge  for éxaeplke) anablets; troctien,dozenigess equeous or oily

sui tabl e dj spersjng or tting.agent aqg%sus endi n
suspeggeR diSpHTSPIeIPRP T OE AAREIGH BN o0 8" SOPEPRYIEY P BTups or
elixirs. &GP ARidhs RtERRE 8rl 024l ulBIhaRbé PrePired b&okdifg tYrgGh@RdEknown to

sol ution or suspension in ) . ,
the art for the manufacture of pharmaceutical compositions and such compositions may contain
one or more agents, such as sweetening agents, flavoring agents, coloring agents and preserving
agents, in order to provide pharmaceutically elegant and palatable preparations.

[0229] Oral formulations contain between 0.1 and 99% of a compound of the invention

and usually at least about 5% (weight %) of a compound of the present invention. Some



a non-toxic parentally acceptable diluent or sol vent,
for exanple as a solution in 1, 3-butanediol. Anbng

wo bwcagrept abl e vehi cl es and sol vents that nmayPdBUS2005/017308
enpl oyed are water, Ringer's solution, and isotonic
sodium chl oride solution. In addition, sterile, fixed
oils are conventionally enp oyed as a solvent or
suspendlng nedlun1 For this %urpose any bl and fixed

oi | npl oyed i nc] ud synthetic 0oz or
embogignis @em?@efsom PWU&&B"(W a‘PP“thQ‘?W from g“é 4 g@ h)1 afa gfrgpound of
d are useful in the preparation of injectables.
0242] Conpounds of Formula | nmay be admi ni stered
Liquigsgdoront/®ialsly in a sterile medium Parenteral

a Lni stration i l. t. i i ti
", ShRL IR f 8 R AR B A prengions

such dsraﬁhéblu@ Br 6iBcduspensioss, sdtudonl; engulsnbegesmﬂllpmg)r ehixirdyéor example.
vehi cl e and concentéatlon usg

R L

constiftffioH AT WatSir biIRS shiBR] veBlRRSEARE uES , Sueh %ﬁ&ﬂ\m&paMnﬁmil contain
buffering agents can be dissolved in the vehécle

convepBonsbaddiiitssurh ps PEPENINErAGEA (g niosRIFA SYYP, TP yl&gllﬂ%q’

glucosce? £Ij %%%%lag g'éfd cﬁi?f lceﬁgf)&p)éaﬂy@ %ﬁ%l&%%etslﬁlgset @luflinum
stearaEcgeﬂnahd hydmggna‘eddgdlbﬂmfagsdmmuls;ﬁ'mg@gentﬁ (¢-pelefithim sofbitan

s SRR A o SR S5l A B £

fractioMatdd cBcsiiut biR 3191 d3euis, ptdpylehaglyﬂgl afmd@thyil elndbhdl)j ahd pservatives (e.g.,
solid at ordinary tenp %ures but Iiquid at the
methy @bPré’PyltPeh’){%?’é)tbﬁF@am e &HBr efore melt in the

J ?(5325 P]'Tbtraﬁlalraghiﬁ‘i%reﬁQ@mﬁBHQ@nsﬁ%hnd’f@deﬂEdu‘[’d Sol@idhs, énft§lans,

butter an t hyl ene gl ycols. Topi cal fornul ati ons
suspetn@mm}ov@mm emndbs sflixirhdinciytasnirens. anshthe bike. ohe phgrmazpeutically
oca l i [
ol B O AOA 0 B BB 28 Rk b or
formuldtiohk ﬁm?yentalmmréshﬁaﬁmnﬂamhng egefs, sweddrsng agedts| Dichon sucrose or
and for licatjon to the eye. or for intracisterna
sacchgyin, |t3n°‘fer%’§ eAeentyARd;celoring As n%bpl cal conpositions of

t h@3Pr 541641 cbﬂl‘ﬁ@ﬁ@dts%f caBerd®r byrup Wlidifs &htﬂ@ﬁ)hy ﬁhcﬂ@lspensmns
for ‘exanple, solutions, creans, ointnents

includecathanalk glyeok propylcas glysels polyeihylens slwlshq%wwe Wiyite! and
s SRES AN By AR s, e e

propyﬂc{me lglblcal, satbasl d) sOkdse. Doh femulatipes may fllJEQ oméain pdemblsent.
, Wth appropriate salts. Conpounds of the
SV””Wﬁ@%htion may al so be formul ated for transdernal
acplmm] $bf Adispehsivs, @ptcéladﬂlslﬁhﬂﬂiﬁglagaai mhlud{: @iz cellojobe abdium

rrp03| tions containi n% he active ound can be
carbo§ﬂm:tkgld:euplp§p, AVICEL RC-591, tragacanth and m alginate; typlcal wetting

agents include lecithin and polysorbate 80; and typical preservatives include methyl paraben and

nven

sodium benzoate.

[0234] Aqueous suspensions contain the active material(s) in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents, for
example sodium carboxymethylcellulose, methylcellulose, hydropropylmethylcellulose, sodium

alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents;



variety of carrier materials well known in the art,
such as, for exanple, water, alcohols, aloe vera gel,
w@bdoangxnrn, glycerine, vitamn A and E oils, nmP@rBUS1005/017308
oi |, propylene glycol, PPG2 nyristyl propionate, and
the like. [0247] OQther materials suitable for use in
topical carriers include, for exanple, envollients,
sol vents, hunectants, thick&hers and powder s. Exarrpl es
of each of these types of materials, which can be
may bagedtusilhgopuningpbosahrtide; &g cxtmpladeeifingr sondspiatipn products of an
alkyleg{, Sxide w1t?1|fl?t9 \é\%crlds[ Por%r%%%rrrll gpglk})ga@len%léfegra@es optSRiENdation products
of ethweﬁmsm&awah exm gmhanpahphdtl,c 2lcdhalk, fobevtampée liqp&ddca@thqumﬁwwcetanol
cet I SO i.SosSt ear.at [
or condgrsatC e G epeina Saieby el R Rudi Spam SPLYS anca
hexito® E&‘&Jh@ Ibolyog itk soﬂﬁiﬂér ﬁﬂ)@tﬂtuﬁeéﬁydonhﬁiéﬁtair@rodtdﬂ:qﬂ ethylene oxide
ol eate, octadecan-2- i socetyl al cohol

with pgetiaipsters derivadrfeann Wpfépssié ppchexifel anbydrides, fop an’ééﬁa%‘é{?téylene

sorbltélf‘ﬁlbgﬁtﬁ&y lTh%@l]he%{l?Elﬁpedsﬁ)‘ﬁs H{a? R¥b cQﬁtlafﬁ' dnRl8 mo're“’&‘e&&%%s for
earate steatate yet hyl ene gl ycol

exampile ety pt e—rmogj/l)pelwdrmdyhﬂmoatn sesanme oil, coconut oi I,

BT DR oo K A8 R

vegetzﬂﬂé @il f@xﬁé)dahﬁ)ld)peaﬁutdul olivayil; eyme bil pot@ahet oil, auimyd mmeral oil such
tate, nyristyl |actate, dec%/l%tol eat e,

as hqlﬁg pp@ffg} eT he oblryéﬁmepscmqssma)gci?gﬁl h&l@algﬁ égerguf(‘og%)éamptlé/ Leeswax

hard JaptiR Ui SR al BB ISWEeteRind AEentS AIcR QB tHds Ot €tth @dde, and flavoring
ni-trous ©oxide; solvents, such as ethyl alcohaol,

agentsupan W adved thprovidg @alatabb.qg@lmgqqgﬁtlon@ gglpgp(comgosmgpwp}éh%
preser%g%é*g heglﬁgl? ﬁ% '8¥lm {I(%[ld A Ec%?mg Lﬁﬁ ol monobutyl

["ene nonoet hy di nmet hyl
Emulsédsphoxi de, d| met hyI formam de, tet rahydr of uran;

h t ) rbit

D156k BRriiniteel sApdR e Medariue HiRyA SR Bty gf of-in-
water RRuli#drdt The aii¢l pik afalyBe a VagﬁiaHD@m&bﬁexaﬁipﬁ‘dblﬁ& oﬁlhﬁlpleanut oil, or a

talc, fullers earth, kaolin, starch,

minerg}; gi}, @Q;rﬁxamgl)@lwgld pagqup gﬁmﬁgpry%tef t;;psgt émtiﬂg@ FrguJé}fwyg agents may be
naturﬁlﬁ:& ﬁﬂ%?ﬁﬁggf gxcaglptlé % K ia®r BumAPTER nt @ fNBA L dc8@ring

nesi um allum ni'lum si'l i cat €,
phosphatgm,l foabxaynm@myfhe@d lenothingrand dskepmort parti] asters daxjdsfrerd fatty acids

d | |
and GBSt o P eplec T Rk, i QBIRH roop of e seid
partlagés&’éw lithetysdneak ik Sor fapH] poT?te(ye'(hma:ﬁel patbitof mt)ﬂltéeate

inventigon may al so be topically admnistered in the
Dispergplgpgwdersi posome del | very systens, such as smal |

LR dRfsiDIE SbvedeBSand Bhifes U RHA R ME6h 61 @Faquanes
V@ gr@/ nglznﬁpcw U?Z(%S/ 0157308 68|pr?ﬁjplat| | anmel Iagllru

suspeysien by the additipn obvetsr prawidp éhefastivieieredisnt i adayxtareywig; a dlspersing
o SRR L ) 580 o BB AEN g o e
agent@ﬂﬂikﬂspdnkimlgsagetﬁeﬁmIexémphfmdtbm thoseglrsadytraentionetbdiover y of
T able%sha%d é’lapjsuelgvt

[0238] Tablets typically comprise conventional pharmaceutically compatible adjuvants
as inert diluents, such as calcium carbonate, sodium carbonate, mannitol, lactose and cellulose;

binders such as starch, gelatin and sucrose; disintegrants such as starch, alginic acid and



conmpounds include sublingual, buccal and nasal dosage

fornms. Such conpositions typically conprise one or
wonee/0gf2750!1 ubl e filler substances such as sucrOBES$2005/017308

sorbitol and mannitol, and binders such as acaci a,

m crocrystalline cellul ose, carboxynethyl cellulose

and hydr oxypropyl nethylce %ulose. didants,

| ubri cants, sweeteners, colorants, antioxidants and

flavoring. agent dlsclosed above S e
croscarmelogrdePTIcp SIgh e FRGEST T R OE Bl R (Fhidans pyph as
silicort &idxRIE chf BVhd8 b intpréendwo EBratertiePdiithé ﬁcﬁvder iSAN L dering

or emul sion that can be adm nistered as dry powder
agentsy sudhras teeF P &ErAyes, cambaedded S appearage aS%‘ﬁW@ﬁ% ?Wvomg agents,

n I f
e
chewabletablesp O}apﬂulﬁr(mchﬁutghenqone@mndl snstelntd wieapmfprmpigtons) typically

tionall ris n, a Vlt ancer .

comp 3R ngiof oot o ge iR Ll TEOREAT R sy popgprgpes ofien
depend®b®sdebRsary Betsidefatiogs liktasié) cdstf zftﬁlr shelf stabijisy.t 0 enhance

antimcrobial effects of conp qugs of the present 1 h

i 2% Pesh compesitieny mpy lpylseaat yes:epymtlpg;a gygically wit

t BREC&mSHoandis relosel i ieastrointestinal
pH or t&% &g)e?cgé& fbaﬂﬁ%egﬁcﬂgrl%ﬁtﬁgaﬁ@onpoglrt i ons of {g ase ointestina
tract in theevitinioy ofthy degircd tapeal applicaténm, of #ryvariouscimesdo exigadithg desired
action ?E\ ?g%sggg oerr%sft d gc'yfll? ér\}lgé y\ﬂrzﬁ elﬁéf 119I1te A %ﬁé’ L)ﬁﬁlorechpulose
acetata @hﬂhﬁlafé( ﬁ&lyﬁhyl@dietdth phitaglets] hydr@fy&)ecqiyi;memyb;eﬂldnmhmmjé ethyl
present invention. optional other active

Ce“ul%sﬁeﬁ’t‘%rag‘ ngsy, yagsand é?% A ypically enployed in the
O FbinSi RS fdrleal ubdMeNhis®Be Bleséntédeaéelard @oglin@péul@Wherein
about 0.01% to about 15% Some enbodi ments contain
the activemgredissiits noixedvith ap instfisold dilpnt. fei gamplss cglpjgm carbonate,
e e s S b KL T laghtent i mixed
with \Paeﬂ«&gednll%mdnmh,dbr eampldRait oflhbquid peraffiroer dlivebides
packaged pharnmaceutical fornulations. Such packaged
formul ati ons include a pharmaceutical conposition
contai ning one or nore conpounds or salts of Formula
| in a container and instructions for using the
conposition to treat an aninmal (typically a hunan
patient) suffering froma m croorgani sminfection) or
prevent a mcroorganisminfection in an animal. WO
2006/ 083271 PCT/ US2005/ 017308 69 [0255] In all of the
foregoi ng the conmpounds of the invention can be
adm ni stered alone or as mxtures, and the
conpositions may further include additional drugs or
excipients as appropriate for the indication.



METHODS OF TREATMENT [ 0256] The invention includes
nmet hods of treating viral infections, particularly HCV
w0 nfoeosizons, by admi nistering an effective anopait/usfo0s/017308
one or nore conpounds of Formula Ito patient
suffering froma viral infection. An effective anount
of a conpound of Fornula I y be an anount
sufficient to reduce the syhptonms of viral infection.

An effective amount of a conpound of Fornula | may be
Injectgife greblisrertet@ 197ion o reduce viral replication.

’i 2§f]n?1tldr¥1§3:é(1t1@aﬂ coRbb 86 s\ yEaH Me BFm Bf & MERRUAEctAble aqueous or
rmil a be an anount Sufficient to significantly

oleaglnetdswspemhen ailibl@ [Espensier may b% farmylated ggeprdine te thedpown art'using

es. det d
those Blg%bf) yid %plersm&sor%f%tg'?ﬂege{l én%ﬂ*&a%ﬁgglégrﬁ:'??vgq{éer\l/ Imreﬂtéone |
abovel dhk isefile ifjectably p@afmaﬁ uragdlsb)be ateyilet igjehtablgselutikm onsuspension in

the artisan. Faor, e ition
a mon GG PHFRELY issBRENG AT o $1vort Sy APy £ agLEoR b utanediol
Amor%@ﬁ@acckﬁ@lﬁé lvEHiSle§and sfol*ﬁ:nfs@]ﬁﬂt infagtble @plB)Xd b waas Rirgdr'dyolution,
HCV replicon replication assay, such_as the assagllly

and lsefon@@aﬁwnechronqeﬁoblﬁev nEvaddioB st X OF BrercPBYTGT
employed A 4 LdiSentor/ éurs#eﬁ'ldfrfag%é&@h' Pbr tﬂﬁ%u%s%&ﬁ&ﬂﬁ@ﬁ &1 may be

ecrease I n nuc tide or pr oteln pr oducti on.
employkd enctudug symihetic moho-epr clighpestides. dh addition Ifatty aqi%cslualaé%olew acid

tgo Il agn fm gg s a reduction in HCV
are “SFE%H SPIBAABPT Q€8 about 10% at | east about 25%
atougacbmpbmds o8 bomas I maabdt adihmusteredﬂfﬁﬂi@ntaally aﬂsmerlle medium.
about 50% .at . | east %bout 55%. at | east about 3 @
Parenfega] @dmypgiation tyjudss sy é‘é‘é?eouaHkbi?ltw%@maé{imqué’dg?afﬁ {ojofv) i
RchBigubs. athe ARS eprB@iME o8 9% vehicld AmiSt
mtratgég%?ﬁg%dnsﬁﬁfuggeast gbout 95%%satrﬂl eaét about 98% {
conceatraticmazstd abw eithen bysuspendshondistpl vadtin thaowhiclsy | Adaptagepusly,
rior he
acuigh O o8 R s Rl Y 86 B o RN B fiRlved i«
vehiclen \Iﬁ lbmpmltldmshﬁob phieoteralfadimémpstratiansthCcaririer somprises at least about
. Q gl be neasured by a decrease hepatitis C
90% YP”élg It8 edptal FoPOSIIY-hodi es of at | east about 10%

Supp,gyto},gsast about 25% at |east about 35% at |east about
45% at | east about 50% at | east abo& g at
ath948] GomponndsiodFernulp by glsoge afminisired iy fv'dbf stggositories
for regtg%%ﬁmﬂlgﬁﬁ{og %%e drg. TR&AS boPRitionS 0k bébrepRES by APAHE the drug

east about”"90% at 1east about 95% at | east
with afiitable nB9%ritetingatxcipiens thaalsoalid agwdinerydempariaersiiut hquid at the

rectaléﬂﬁp%l?ty{ faélglv&gh t}berreflgl%argelf) n tﬁé {egiumat%trlellg%g tﬁ’?dﬂagl 8licH Materials are

ne or nore co

cocod Bu@NArdqidlyeyl e Q@hydas3271 PCT/ U82005/ 017308 70 [0259]
Met hods of treatnent include adm nistering an anount
Topicgf fogmgtifund of Fornula | sufficient to reduce or

r @bda8Y %oh{b%uhcﬁm%cﬁﬁverftl@h infhlyDe folatuatet fon @cabdrdepitalabplication,
pain, | oss of appetite, and nausea associated wth
such #Cor tqpfcebqppbgatlon to the skin and mucous membranes, such as in the eye, in the form
of gels, creams, and lotions and for application to the eye or for intracisternal or intraspinal
application. Topical compositions of the present invention may be in any form including, for
example, solutions, creams, ointments, gels, lotions, milks, cleansers, moisturizers, sprays, skin

patches, and the like.



[0260] The invention also pertains to nmethods of
treating viral infections, other than HCV infections,

w0 ninbaoghizng Her pes si npl ex (HSV) infections, Hepet/Us1085/@7308
infections, retroviral infections including H V-AIDS,
Cytonegal ovirus (CW) infections, neasles, nunps,
Lassa fever, Influenza A and B |nfect|ons and
Picorna virus infections. [0261] Conpounds of Fornul a
| are thought to aneliorate the HCV di sease process b
v{2#sieSath slohmons A bb faringlatadfas OHH % 48P isatonisrsoltions gt about 5-

7 RS b e ol RETRBARIE B TP o s

ammhmhhuﬁnad@uﬁ@dahmopmﬂo |ndependently inhibiting vira

replication. The provided. co ounds o,functiqn.
P Ropiem isamPeHEo AR T&IOF GG CCBRMIRLER G Agped vith
variety bf &frifahatdGdis Well ¥nd0din AOAR) sublokks, &r ke lleC'&Etbf) Alcohols, aloe vera
0262] Met hods of treatnent enconpassed
gel, allanjeintglunerinpofitgain Adnd Bicdlsaningig! oib propylene géYﬂoluPr?Fe%frkValstyl
ropid % %I%Hg or at risk for viral infection an
ProPIE Y Ve "afiount  of conmpound of Fornula | as the sole
agu2uve Ostied natkmialyi ssitahié fig use indogical wariofs iFdnda lfer gxample,
nor e the

h h
emollgf]% el er m@l{lrg?q?zg} S, gla%lﬁ:{xersrg P?\g%ﬁr%ﬁx%%ghaggﬁ?acﬁ of ﬁ%ﬁgtypes of

materfal$ Whlcﬁfcfaﬁ 6t 13 sidPoMESmikiGkesiofibRE raore rﬂ'éamalsm&mslfolﬂnws
i ncl udes adm ni stering one _or nore_conpqQun

FER248 Emollicaisesushias seamhil Afdob elyrgmd men Sraue syveery
mono%tgg}la*@ ]Srg{)aneal PRl oY "Rk ,3-8:01, Pifobi, d’ét}@Zlel'iUl' BbHRIpyl Rostearate,

ry i’nhibitor, & fusion inhibitor such as as
steathﬂ&@(b bﬂfy] mmtgy,,xs@ntygﬁparatm dexdtaiceholgisgpropyiHpente, hexyl laurate,

s ey RS AEDRORRRLE G PO ORISR o

sebachtd Clsc)CFro‘pyhﬁlbﬁithte 1tsdnpmp$i pulaitgbdsdkpropyiciteanste, chutyl ERbax, N

Sci C one, Ph ti I nc er apeut. cc ne
polyefhirifitR 8hsah s of feiiedisria il 6 RBRLoH, GAR Sigstor ol
acetyfaﬂ:\ﬁmo'hﬁ 'aldoH@lE %@r@leﬁﬂmn'iﬂe%l Q1 B\dylaRgistdte, THYsRaki® mi@ Wallhitic acid,
For mul a ogether with conpounds ef fective

1sopr@ghhm§cat¢4®nryh Ingshtadnyrsty dactpder ] et apbmyHsygyTidtied
propeggﬁtg,”:l ?95 rQ]La%Q Qyutdn %gllsb Bhfahd ?flﬂ&hyl%%r'éﬂ%fﬂﬁ& ahPhifrous

hat ur: I nterferon buf er on
oxidet siledntse Blmh abetha} altolm], dldj;hyla_r& chlqntdenfsce—pmpagdnmtoj_ ofd, ethylene

glycoﬁNANT Dll gl ela[dé%h z}%ﬂ?l\g glaﬂs? t)é e ﬁge%%g 1 ciosl’ S%%gethyl ether,
dlmetﬁ?FfBﬁ[Ehoﬁlfde Qﬁﬂ@@#ﬂﬂnﬁﬁmﬁ@! tﬁtﬂi}@ldfofm@@ﬁtuhﬁi:tamﬂ :hxch @s glycerin,
e

e ctive ampunt of one or nore ntiviral Qf
sorbitol sgdlwua R idencprapogidate; s.%ablroq(ﬁ@g%fhbﬂm R ieend gtatn:
and p%({v f}g aslablp% cHafky féllco ‘fﬁlfers eaﬁﬂ MEY6ih QdrEh, gk CbTIBidal silicon dioxide,

ganci c BVDU,

OVIr Penci cl OVIr FaﬁCIC|OVIr
sodiuBr fmdyecrylate;| 14 ally) ap00BH 08 SmPatiteCTialls? 00 ABIPREN STactites,

chemgzﬁ@ mg gggln%gges‘lun(l SPumII'EII\J/El%’llch\IFeV {){g@:‘ﬁcﬂ@ m%k’@é{ Iofititillonite clay,

ana 0g reverse ansc
hydratddilithinQims sifiteé, fﬁﬁled\ﬁlﬁca(, Zhrthoxsovikiyh pMymédIsodlum carboxymethyl
dansosi ne) gZaIC|tab|ne) daT

Di
cellulg)se and ethylene glyco mon stearate
[0249] The compounds of the invention may also be topically administered in the form of

liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and



(Stavudi ne), 3TC (Lam vudine) to a patient infected
wWth a virus or at risk for viral infection. [0265]
wokdbogR7Df treat nent and di sease prevention fRET/82005/017308

i nclude admi nistering an effective anmount conpound of

Formula | together with an effective anount one or

nore antiviral agents that is a non-nucl eoside

anal ogue antiviral conpound; 68 ncl udi ng but not limted

to Amantadi ne, R mantadine, Relenza, Tamfl
multllmeléamamlles Gipgsopres cambeformpd BPMEr@rigycH pBQSPhOhPIdS such as

a |nav vir, and Nelfinavir to a
Chmeger? P S5ETY180 m%%spgl%% hd}g!:}g/hﬁillrngsg or at risk for wviral
Otherlfbvfnﬁd&ttam [ 0266] I\/let hods of treatnent al so include

I nhi_bi HCV 1 epl ion in.vivo, i.n .ati t .

| s biedeop s ety Bl e SRtsmiC delivBRio ahy subject
comp&ﬁfd§ Rl sLsIhgail Bu&ﬁl"ﬂﬁ@ WA @ésag@fdiﬁ\ﬁls aSildthonip@Ehltlbhi typically

HCV replicon repflcatlon invitro. By "sufficient

compgissrRseor mere efFolubie faller SHpstARRes Sughipt FieEsesatpiiphaidgannitol, and
bmdeﬁ%ﬁ&lf chéia qﬁ@ﬂfcrﬁsﬁﬁn&%@ﬁtﬁ%é %rb&&npsfth}ll U&llﬁ&@?ﬁg Afdroxypropyl

e I’n e patlent S sys emt o ‘conbat
methylcra‘lleb*sct o@lidasts; hibaicadh senttensry, oplotaptshantipxidaptsand ddvoring agents

rimenta exanpl e by assayi ng bl ood
dwc}o&?ﬁﬁ%@ﬁ? Py @ L?ﬂ%Sfm?‘ﬁlgd'conpound, or theoretically, by
casyl @btnpgsm@iscfamahzhlahid tblﬁlyally[ QA beéprddideaige thecefomh sf @folution,
the or der of f roma 0 about 14 er
suspequqrbtérreérllﬁ den t ab@&)})e\ﬂam&mterﬁg ggaév Wéleﬁgrelpg}ilengﬁgtoﬁ an aerosol

usmg b Q:Sﬁ\teﬂﬁ@ﬁal Bfoptehﬁlt g@g V&@chlbfAi RAtSRetRMHR G tiddlofl@omtthane).
ng to about per patient per day). The anount

Addltt@flalavmpveemtmgr edient that may be conbined with the

\c; ﬁz{;&]ﬁ &h@@%ﬁé}dsﬁloﬁs Bpthﬁ Eﬂh&ﬁ ?m@nt%ﬁ'rgéf aldg §ﬁt9cﬁ1afl§’ E(‘).ﬁlfﬁ‘lée an

epen ost treated and
activifyaenharcet. afhdmdelty)énhanhfa narster dEBeJrfrorDasmgevamrqt offroelasules that
w Ll generally contain between from ut
functg ST Wy ip SR E1GECRG) Erean ot Eheleay
invenQén, IS AGRarBREseR lof BctMty ¥nEERRES S @leQRint PeRetEANicR @ihcets @nd
and the particular disease treated. However, for
absorbtionanREfeTSof nost i nfectious di sorders, a dosage

gt&'sg]e pharﬂ{acéhtltcblrg%ﬁlpgﬁhl)ﬂs $Fthd 1§§e°nt1'oﬁ n&@%ﬁﬁr&ﬁglr@d&nﬂmal active
dosage

regi men of t1mes 'y 1§ particularl
agentpeasfberchestn {26 Qﬂldd \tarWyI df nbéequmlewlslpb oeh fuhetignia rdlffftrmitw ays to

the specific dose '
enharf e RS eSE Wert s e HeBBEAEL B prgRlhiffion. These
optlor?t gth\ét 50¥1V@ﬁgdn|tb$ “&Bﬁélpﬂeﬁdrﬂ: a@@fypmumﬁemﬁlﬂpéd)m&hb cdrh’;&)sa@es of the
ody wei gener a

I
invengefht leY gﬁqgm v daut G101 g/‘atar?‘gﬁ‘i‘tétsl/‘atéoé‘?f’ exi e cqpain from

about%xlc% & AuRt 16%, BY WeRIHR bPAE ORMp &b Bh&eHSIodiner® cdnfn from about
ticul ar di sease undergoing therapy. WO 2006/ 083271

0.5% mﬂou@b@a/mglaosthemmp@rmma S OF COVPOUNDS

Packaged Formulations

[0254] The invention includes packaged pharmaceutical formulations. Such packaged
formulations include a pharmaceutical composition containing one or more compounds or salts
of Formula I in a container and instructions for using the composition to treat an animal
(typically a human patient) suffering from a microorganism infection) or prevent a

microorganism infection in an animal.



[0270] An illustration of the preparati on of conpounds
of the present invention is given in belowin
wezaaps®rs1t 1 to 6. Those having skill in the arpcmb1005/017308
recogni ze that the starting materials nmay be varied
and additional steps enpl oyed to produce conpound
enconpassed by the present invention. WO 2006/ 083271
PCT/ US2005/ 017308 73 EXAMYES SCHEMES Scheme | O O
All', YNHRL All-, YO 5 MNCS Al 1. base A(/X.-~
Y0255 INDSi DofStmaforagomgahe comppungpefthe/igvapticn @n beadmigisteyed alone

A2 Al, XY ~ Ni.V~ . . X
e g S gl e BB o e
approprdat€ forkniyillichldir 1] A general method of preparing the

conmpounds of the present invention is shown in Schene
IVH”HPDg}F)?HTf‘E‘F?ﬂ%FiIIustrated by the foll owi ng synthetic

exPIP| ¢he intentfMANEluded Melisddd of GEILAE ivitel ihfdctdnshpatituisly HCV
. is reacted with a netal or ammoni umthiocyanate_.in an
infectigppropdmanisteringan ety papewy Phena Hanes P?I@gwaa Phormula I'to

patien?gly{lférﬁg%ns) SV RNAhRcEon. FapGtdcAle Shovnt 0Fh Borﬁﬁbund of Formula I may
appr opfi at e

be an amount sufficient to reduce the symptoms of viral infection. An effective amount of a
compound of Formula I may be an amount sufficient to reduce viral replication. Alternatively an
effective amount of a compound of Formula I may be an amount sufficient to significantly
reduce the amount of virus (viral load) or viral antibodies detectable in a patient's tissues or
bodily fluids.

[0257] Inhibition of hepatitis C virus replication may be measured by any technique
known to the artisan. For example, inhibition may be measured by clinical observation, or
laboratory tests such as ECso. Hepatitis C virus replication may be measured by an HCV replicon
replication assay, such as the assay of Example 7. In another embodiment, inhibition of
hepatitis C virus replication may be measured by a decrease in nucleotide or protein production.
An effective amount of a compound of Formula I includes any amount that provides a reduction
in HCV replication of at least about 10%, at least about 25%, at least about 35%, at least about
45%, at least about 50%, at least about 55%, at least about 60%, at least about 65%, at least
about 70%, at least about 75%, at least about 80%, at least about 85%, at least about 90%, at
least about 95%, at least about 98%, or at least about 99% as compared with HCV replication
prior to administration of one or more compounds of the invention.

[0258] In an embodiment of the present invention, inhibition of hepatitis C virus
replication may be measured by a decrease hepatitis C viral load or viral antibodies of at least
about 10%, at least about 25%, at least about 35%, at least about 45%, at least about 50%, at
least about 55%, at least about 60%, at least about 65%, at least about 70%, at least about 75%,
at least about 80%, at least about 85%, at least about 90%, at least about 95%, at least about
98%, or at least about 99% as compared with hepatitis C viral load or viral antibodies prior to

administration of one or more compounds of the invention.



WD 2006/ 083271 PCT/ US2005/ 017308 74 primary (R2 = H)

or secondary amne 3 gives the acylthiourea 4. Further
w@bdoghs2ron, when desirable, may be carried oOPCT/US2045/017308

to provide conpounds of general Formula I. In this

scheme, the Z group of Fornula | is represented by a

carbonyl. Alternatively, cogpounds of general Fornula

| may be prepared by treat t of a prinary (RI =H) or

secondar 5 with base .foll owed ction
Ep@ssnem?hoﬂﬁgf té%tfa?f‘tmctl‘rf‘eefﬁméfﬁﬁF%‘f:ﬁ ?ﬂaﬁﬂé@t S ermayPigf Fomula
I sufﬁ'b:éf'?tt ) 'r&ﬁ%?f)laxteﬁe@: th@jauRéiey, 'fﬁ%u% herieGind Bbduifa phin, loss of appetite,
I'ati on,” when desirable, may be carried out
and nawearaspariatest wuh HE\eigssionds of general Fornula |.

ALt L A5 i e o

HCV infectibhs uﬁaﬁiﬁﬁngaﬂerphmﬁmble@r(ﬁsﬁ) ) infetions rHapamtisaB irdections, retroviral

change un t action [ tions. .
e PR s B SRR HBaiR Ao, migprs Lo
fever, IRAEARY Al88 B id¢tionsPlind BESthakius 1hﬂek:MJ)ns[TEt h yl ethe r
halogenohydrocarbons such as di chl or onet

t [26HI GpwpeundanéFormuls | ae thayshife emglierate thERRV aisease process by
v1rtue]0’f %heqj E]F%fr?i:c))g %E gﬁggphctaﬁérp{ﬁl Ctﬁé g?%zleﬂ?ﬁ g}nvelrugr The compounds provided
herelrt may:bﬂ mmeiahyh énttheppeindtydib dhesactive hiress inpsditiondo independently

t ol uen hexane, he ! I
mhlblﬂ.?{g] glfajlrep&thlcm, e%l}e ov1ded co cp EHF A% O@H%g{}grnolugfrl In‘]uegl.lamsms

that ilvblveS cahibthalies 6f ﬁh&ldatbac&ﬁfil[y @yd irhittiticresS reflicatitres e
solvents. [0273] Reaction o aci d chl.ori

f
a6l Mﬁtl&ds ﬁf)fr%@FlﬁfﬁPFWIB’é%ﬁP ithe 1in§ent1(0§)ﬂp<a (fe' ::iglmmlstermg to a
patierft ﬁ'{f@dt@djwf?ﬁ‘g virls & a? Sk ftvirhNindti6rhart &reectiNO it ©f compound of

Iocyanate is noderately soluble. In sonme case
Formu\laﬂ es thnuylebenmd@dmmtmrrgeaa@@mn@ pf Formpla frtﬁéether with one or
more? %g%%tv en?s sl Sﬁthgxggﬁ}gx(rgfaaéel%aéa\ﬁmﬁ rpd?ﬁ HEA Qgé?ﬁ effective

enf pl ca bel ng nost

agamﬂrHIt‘e ﬂlff&ﬂl.on[ aBZ Aiveﬁmd)ﬂnclaﬁésaldmlmktmmg/maxrem)rﬁavnb@nds of

exanmple lith hi t

Form R QL AR S B o SR BB o, o
viral &HRY iARibRYY, 4 RRioASAhiBtorSUEY Aeds RUABON $T tﬁhflensa,caiﬂimSﬁbrotlc drug

conponents Cesi u rubi di um strontlu bar.i um
whiclctargets|inosine menophasphats dalysirogegss mltlbmtfﬁ ’gwgﬂ}ﬁs
MER@R’K&E‘?% e@%%%r&%ﬁ%ﬁ\kﬁlsﬁ% TRUhtHetiithih68n hiphh MR Es or

ADAxm($dmahaHm&m&uzwmmyapwmmmnwmem@@atmam

helic \ﬁl’]? ESTER OO ISl / COOBu Cl i) NHASCN Acetone NN

a\se BABIoF 505y

[0263] The invention includes administering one or more compounds of Formula I

together with compounds effective against HCV, including but not limited to un-pegylated
interferon alpha, Peg-interferon, Peg-interferon alpha 2b, Ribavarin, natural interferon,
Albuferon, interferon beta-1a, IL-10, interferon gamma-1b, AMANTADINE.

[0264] Methods of treatment and disease prevention also include administering an
effective amount of compound of Formula I together with an effective amount of one or more
antiviral agents that is a nucleoside analogue, including but not limited to Vidarabine, Acyclovir,

Gancyclovir, VALCYTE (valganciclovir), Penciclovir, Famciclovir, BVDU, Broavir, FIAC,
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2- Napht hoyl chloride (190 ng, 1 mol) is added to a
wae odogpsxnam of anmoni um thi ocyanate (200 ng, abeat/UuS2005/017308
nmmol) in acetone (5 nm) and stirred at room
tenperature for 1 hour. Butyl 4-am nobenzoate (180
nmy, 0.93 nmol) is added to zre reaction m xture.
Stirring is conti nued overnfght at room tenperature.

olid, [ | d
LA Uygay R MDA S P O it e i SR A e SR peyesge
transcillﬁtagg &hﬁﬁgrs@[lél'?g Az-’h @1@5%%9 cfdi-gﬂldﬁflﬂsbsm@ ddC (Zalcitabine), d4T
aracterized by NVR (Bruker, 30 "H NMR

(Stavx(d.‘i&@(}), I (Laghauddye) g> # ppiont miej_zteg Yith a TH)S orgt nisk '@1 pzbral infection.
[Oégg]( l%fth@?g i)f t§eainé|§1(tql}d éEea(s mpreéz%tmn qu%l?er?@ch(d%- ad?r“qlst%ﬁng an

effectfve @midant, comnp8iadlof/Bbrinnia 126fether Withmn Eff4@ivergmoRy one()arglg)re antiviral
agentsZtLatpREpg‘mwléq1(6—_an%Iogue an(twlrgil c/)ompouncf1 1ncltuvl+ g'_&ut no%l\(gcl' &:5

Aman{]adﬁr;’e NMeldividind: Rgl'eﬁfﬁm\ﬂﬁ@g&(ﬁa}ﬂ EHHWSBQ})BENZQL@] as
BUTYL ESTER O S 0-*-~~

Saqul{mmw B}tovavgu Eufdlr(amrs@drﬁelﬁvwf 0 ama%}t t‘,&fF“d?ﬁ With %"HES pgat risk for
v1ra11§{%9§ to a solution of phenoxy-N- nethyl acetam de (83
.5 mvol) in THE ( 5 nL). After 5 minutes,
btﬂzx%] Metho@obﬁircmmamaisobmimn@bmg 1GY) replic®iawrp vivoj ig a patient

1nfect§(%j W}tﬁ& é(rar(} or %t%gllnl’].ghz? 5 ﬁ cogée#{rgm ot{g| oy oﬁnd 3f Formula I to

ecru ure1s fi

inhibit kuﬁbll@n&bﬁlidaﬁmpadzztro ABY esrufﬁmentfcommrmmnd nf 3 lcdnmpcamd
eluting with 25% Et OAc i n hexane,. t he 1S
admivgg 4 B PARER! oGP GBt F ARRPeRGR MBI R™Y Sy in thggtients

systerl}lmcfn?&@) tMﬁectgaC@b):h a @oﬂc%nl%%lgﬁl?)g b@?ﬁ;ertgmé& eﬁﬁermildrﬁa.lly, for

example Q2 aFagBge @mod 2pycent¢at10_‘p (’(ftthe qpmpoynd— oy thgo]:qﬁl):allyy by gal)sulgtgng

4.64 (s, 2H), 4.34 (t. 2H J = 6.6 H
bioavipiy) -, (m 2H), D s 43((.m 2H), 0.99 (t, )3H J =

7 [R®6Hz Dosdde 1$vRRAf thedrder i3 8ion] ddokf -1 mBo200@/ Mgfmgg_er kilogram of.
oty T S A S SIS P05
to abdu® @Rféﬂﬁeﬂlem pepXiBy N ehé sm&El 8MRstive ingredient that may be combined with the
carrier materials to produce a single dosage form will vary depending upon the host treated and
the particular mode of administration. Dosage unit forms wili generally contain between from
about 1 mg to about 500 mg of an active ingredient.

[0268] 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.

[0269] It will be understood, however, that the specific dose level for any particular
patient will depend upon a variety of factors including the activity of the ‘specific compound
employed, the age, body weight, general health, sex, diet, time of administration, route of
administration, and rate of excretion, drug combination and the severity of the particular disease

undergoing therapy.



OOONSC OH (COC02 _ oN Cl NFHASCNCN) NA B C HzN |

Ol \V HH 1OO1\ N Conpound 1 [0277] Oxalyl
w@bkdoensxtel (2.8 nL, 32 Mol ) is added to a sSuspROFUSINODH17308

nicotinic acid (3.7 g, 30 mvol) in nethylene chloride

(35 M) followed by 2 drops of DM. The reaction is

refluxed for 1.5 h and all 1‘751e vol atiles are renoved

on a rotovap. Alternatively,“rather than convert

nicotinic acid to the acid chloride, comercially
SYNTHESES QEHPNMPAYNDSt i nyl chl oride hydrochl oride may be
u jih d RESHISTE ohripoliRes Y kiResent invention is given
cﬁ?g?]i égﬁé%g%%ﬂleét?li{%w%% m) hignd_an acg?one 10m) &
in belew in/Ekamples 1 rfrofHoserhavingdglhinethe art 3vilk regognaze § staging
added.. The .r . ' (0
mater B8y o (s PP Bl et bl Apmp BB encompassed by
the présdhd infeéntiothe stirring i s continued over night at room
tenperature. The solvent i.s evaporated and the residue
suspended in water (100 m) and extracted with
nmet hyl ene chloride (3 x 75 m). The organic |ayers
are conbi ned, dried over sodium sul phate, filtered to
renove any insoluble materials and evaporated. The
residue is purified by colum chromatography on silica
gel and crystallized from nmethanol to give the
desired product. MP:. 144.5-145.5 C, 1H NWR (300 MHz,
DMSO): 8 12.330 (s, IH, 11.93 (s, 1H), 9.07 (s, 1H),
8.80 (m 1H), 8.300 (d, 2H, J = 8.1Hz), 7.955 (s, 1
H, 7.81 (d, 1 H J=9.0Hz), 7.57 (m 1 H, 7.299
(d, 1 H J =9.0 Hz), 4.13 (t, 2H, J = 6.2 Hz),
1.77-1.72 (m 2H), 1.44-1.34 (m 4H), 0.92-0.87 (t,
3H, J =7.1). M5 (APCl) miz 350.1 [ MtH +. WD
2006/ 083271 PCT/ US2005/ 017308 77 EXAVMPLE 4. SYNTHESI S
OF
1- (4- PENTYLOXY- 3- TRI FLUOROVETHYL- PHENYL) - 3- ( PYRI DI NE- 3
- CARBONYL) - THI OUREA ( Conmpound 2) Scheme 1. F HOB -
O~ H2, Pd/C MeOH ZN CF3 NaH, THE QN | CF3 H2N CF3
Step 1. Synthesis of 4-nitro-1 ’
pentyl oxy-2-trifl uoronethyl -benzene [0278] NAH (0. 7g,
17.5 mmol) is added to a solution of 1-pentanol (5 nl)
in dry THE (25



m). After stirring at roomtenperature for 30 mn
3.50 g (16.7 nmmol e) of 1-fluoro-4-nitro-2-
wo pooslosz2ronet hyl benzene i s added, and stirri ngp@BUS2005/017308

conti nued at room tenperature overnight. The reaction
I's quenched with water and extracted with
et hyl acetate, dried over so?%un1sulfate and
evaporated to dryness. The sidue is purified by
chromat ography on silica gel, eluted with 33%
di chl or onet hane/ hexane. Renoval of sol vent provides

EXANH’F@rO | - pentyl oxy-2-trifluoronethyl- benzene as pale

ow oil. Step 2. Synthesis of 1-(4

SCHEm@htyloxy 3-trifluoronethyl-phenyl)-3-(pyridine-3-carb
onyl) %ﬁ%ﬁ? i ea [0279] A sol ution of
4-nit§ pentyl oxy-2-trifluoronethyl-benzene (4.6 g,
16.6 mmole) in Methanol (120 m) is hydrogenated in
presemre of 10% Pd/C (0.2 g) wth hydrpgen filled in a
ball o at room tenperature overn*ght Filtration over

//GELI nd concentration gave g4fe > roduct as
A7 a bfowni §h oil. MB: 248 (M+1). Schene 2. CF3 000 S
1 1 \' IV \V -"-d NHSCNI Ng Aniline Bk H HCI N N

N Cgnpound 2 [0280] A solution of a ni um
thidciWede®e (4.5 g, 60 nmmol) in acetorle (25 ) is
added to a suspension of nicotinyl chljoride

hydrlocHl oride (3.6 g, 20 mml) in acetljone (150asd ).
ﬁge regction is stirred for Ih at roomte eratureV

A7 TON Nys t he addition of a solution of NS W
pentyl oxy-3-trifluoronmethyl aniline (4.9 g, 28 nmol )

o N thylene chloride (25 m). Stirring is continygd
over| night gt rapmtenperature. The saglvent is
evaporaﬂﬁﬂ/adﬂ t he3resi due suspended |in water (100
m ) yand extracted with ethylacetate (3 x 75 nl). The
organi c extract is washed successively with 10% aqg.
NaHCO3 sol ution (x1), water, and brine. The organic
Iayer is dried WD 2006/ 083271 PCT/USZQp5/0§7308 78
over Osodi n1su|phate and evapor at ed. hlL? r S|due i's
)(:rys aII| %Wg(om@ethanol to |/v>é\ A
< produc 800 MHz, CDC13)? S 12.3&R((s, HlFD 9.35
(s, 1 , 8.91- 8.88 (d, 1H, J = 6.4 Hz),

4 8.23- 20 (t 1H J- 2.2 Hz), 7.85-7.81 (dy 1H, J=
12Hz), 7.54-7.50 (q, 2H, J = 4.8 Hz), 7.04 (d, 1H, J

:8.7,}0\:;), 4.10-4.06 (t, 2H J >6.3 Hz),
1.92-1.83 (T 2H), 1.50-1.42 (m . 0.97-0.93 (m
3H). M5 (APCI) nlz 412.14 [ MeH] +

o s

PR )l\ /”\ AN, P2

A7TYT NT ONT Tw
! R, R,

Ay

General Formula |, wherein Z is carbonyl
[0271] A general method of preparing the compounds of the present invention is shown
in Scheme I and further illustrated by the following synthetic examples. As shown, an acid
chloride 1 (or bromide) is reacted with a metal or ammonium thiocyanate in an appropriate

solvent to provide the corresponding acylisothiocyanate 2. Reaction of 2 with an appropriate



EXAMPLE 5. SYNTHESI S OF
1-[ 3- ( Bl PHENYL- 4- YLMETHOXY) - PHENYL] - 3- ( 2- MORPHCOLI N- 4- Y
WG 2004Q8PYL) - THI OUREA (Conmpound 3) Schene 1. Sypt11eS1085/017308

of Aniline Br 02N a OH 02N SnMeOH?OH NI O 2

Acetone Step. 1. 4-(3-Nitro-phenoxynethyl)-bi phenyl

[0281] A m xture of 3- NltrthenoI (3.5 g, 25 mol e),

4- Br ononet hyl - bi phenyl (4. 94 g, 20 nmol e) and

Pot assi um car bonate (3.8 g, 30 nmole) in 75 of
primagc@20nH) pbsesondareamingd giGs ke agylthipersat Enﬁ@rr&{hy}aélon when

desnaﬁ{ ¢ e%}/]yf? gg \ée @ t4ht8 a@égee&hqghq&ﬁ'f%@ﬁ%drﬁufaqk?lli]t}h@scheme

and brine
the Z gfoluﬁ df BoretuldNBi2 $@¢¢seaued byamwnnylat/’étstntauvgly,eioml:@uedﬂ dfgeneral
solidis

th d dried d .
Formlygi MO Breg]axfegtf)a trgatﬁ)enf\ﬁ){' 3 }g'lerﬂﬂg Egi'—ﬁg?rhs&%n%grygﬁq F with base
follow%td%? réactidn 6BHhR l?é%ﬁ}ﬁng%nhbh Wﬁfl’l’%})r@ﬁhﬂelmb&tﬁﬁts&]soﬂHldSbyanate 6 to
chl oride (13. (60 Mol e) %@I{S added to

provi bg a¢ybthiogread. ( P[afl]@datmewgekr}, rhlg,lp )0y %{‘@ﬁl&ﬁd u;og 7 to
prow& Col,?,o |06}2% llflé?a]]f%gnﬁja (et hanol . The reaction mixture
IS e

The reaction is cooled to room
t €02p2)r Ahereactioh thiferin tha @d sblovdé trgeneralyl grgiedypyttin a solvent.

Sultabfl? Fql\é?né%m tﬁ? 8?#6 RIS mgﬁt or aglfc EEE?L?.E%V %lé] h&%fhgl}n%grd;ltdgr t'hg' reaction

condiGORCERdsE ?fa@&alﬂy Ghdh&ié@theb@ stah aetdhayﬂyl athet attetrahfidefuranyl, or tertiary

ayer hed dri
st S s s b iy S S,
tetracmﬁﬂﬁe%a%t f‘ZJdic‘hIdr@etﬁ%E haidRlbrdethaié, @tfhchloroethane, 1,2-dichloroethane or
net hoxy)-aniline as a yeIIowso id.

Bi phenyl -
mchlwsc:thszlm( Wlxpcarg@szedmsci&s@m, e Shs0s xasoheptang, cyclohexane

or mliqr%lspﬁ?fglzctl %gfnlggfé acetgmtrhe It s]also pos§1lr)rlt<)artcr>J ﬁrgf)llor}{_mlz(t;lres of
these kolagd.yl ) - t hi ourea O 0 KHOO (COCI)Z NHASCN O' O
O M OH NJ

JJS _~ t ~ .
ot@ 7ot ohi 5w WP Rr shaP et Bbplnd s
typlczﬂ@ c3151eﬁ ouPrh A95BJeht inSvHdHIhe inoz@aidhiddyaiatd ik &ﬁ)%:rateBy ¢luble. In
2 mol) in 100 nL of nethanol_at 80 C fo

some fpsearvat e HHCL St TRRtse st HBTPOCTIRREreep@atipl WaicL e may vary
from {%O%W%ﬁ R 9 pefeel, Withbolog (POF GpRAIYHERE oRPiEerred- 6 7

[0274] Other alkali thiocyanates may be employed. For example lithium thiocyanate has
increased solubility in tetrahydrofuran and therefore may allow the use of smaller amounts of
aqueous components. Cesium, rubidium, strontium, and barium can all be used as counter ions

to the thiocyanate, as is well known to one normally skilled in the art.

EXAMPLE 1. PREPARATION OF 4-[3-(NAPHTHALENE-2-CARBONYL)-THIOUREIDO]-BENZOIC ACID

BUTYL ESTER

o COOBu

Cl 1) NH,SCN/ Acetone /U\ /©/
”) /©/COZBU
H N




[0284] Oxalyl chloride (2.7 nmL, 30 nmol) is added to a

suspensi on of the above potassiumsalt (2.75 g, 15
worabkpsizm et hyl ene chloride (50 m), foll owedpdlyuR2005/017308

drops of DM at O C. The suspension is stirred at

roomtenperature for 1.5 h. Al the volatiles are

renoved on a rotovap. The Z?l low solid is

re-suspended in 80 m of acetone, and 2.9 g (38 mmol e)

amoni um t hi oc¥lanate i s added.  Th

e act i
st027$le & Naghtheyls }prlélp (F¥omet le‘ﬁﬁ@})df %slﬂba qvg_‘orhof ammonium
thloc@ﬁ%gm@r}n %Uétﬁ%r}ﬁfngﬁ in AveRsle s hﬂmarﬂfsnrred at room temperature for 1

hen | met hoxy) -ani'line rg 6.7 mMmole) in
hour. Futyti4- a)ﬁanbhnGbﬂt@(l@ﬁenga 3t m@oadﬁ%@ed 33 ef‘ﬁé“%[b@%ure Stirring is

contlr}usi \ger}?c’lg naé rr(;r I}S"te pe}fftlé eg Thg' soqan\%vh%#?l s OF EBF\"eQ Qﬁ? @hshed with

ure. I 'renova
water (D 556l) Y& viwel by avapn/laixent @rid (2 Ré0mapadiudriedi ssol ved in

et hyl t at h
The pigidpidl | B84 S BRSO R e A AT B M
HNMRf(BQdéﬁ[HzSc% ihfs @%@szd @sic l@rﬁr‘(@H?q;r@rxiaymﬁ 83il I(acm 1=6.0),

0-50% xanes) her purifi

ed
7.99 (Br Bh-JEG.VG,7.9li(, AHhg -G3en, 38 4 2t A HE= §/éIHZdaV\1 %lol‘lﬂa (m 2H),

o5 B AU PR TR R,

50735(m 1H), 7.33-7.30 (m 1H), 7.19 (dd,

EXAN@L@Z Ir‘fi‘)EPA‘?B“.TiQfN ¢oga-Toeriia g et fidyphiddenpocacn
BUTYL B¥1ER 2.66 (brs, 4H. M5 (APCl) mz 462 [ MkH] +.
VO 2006/ 083271 PCT/ US2005/ 017308 8Q EXAMPLE 6.

conmpounds di scl osed in Tahle 3 are made
via the synthetlc gredir es forth in Schene |
and further 4 i &ples 1 to 5. [0286] The

fol |l owi ng s wer de@edHto obtain the mass

spectral datag provided for the conpounds of TABLE I1.

Met hod A [0287] Retention asur

IR HBUBK G5 Tob 9B VCroIuiaRs il R iaide 4 Sdipnf phenoxy-N-
meth)JIQQQ: é&ﬁdé @5 nlg, 1. mhr%i) 1§qﬁpe(f5 AL, SAQerls'th{ulté‘sl mayoacetic

n wat et and buff Bis ~0.1%¢trifluoroacetic
1soth1ac,yadatpbﬁnaea§€ (Jlri|8tmg,I095 mml)aﬁ added iicene momdeRARd B raswipat mixture is

stlrreﬁii@Y_u glscle d IIW}(IUIPC 2 1{1 el%\ﬁltl’;l%[lg“l f?glll dnLAfﬂi rfﬁcthlon on silica

funs are run velent of
elutin@mitm%l Et@A@ld IeRine] it dehited! aSyldem&ad:aas obtainled)m@l ybiy)waoﬂ (20 mg).

Ther moFi nni gan Sur ve or thod B [Q288], F [
1 NV 00 M OB et D gh Abie i 311 O18. SoOvER 14, DR (& 2H,
£, oy /Bf 17 g gt Bufyf£64 @, 218), 4.34
I= 681}%&tr| P roacet7|qg ég%glgﬁﬂ;a%)ezognégggumf’ g:) |é ) ¢
2H, J& 6.641z),i1{8 1T Dae.H)c 1.4&41dt3i(m, aHat0514% .r3H.d = 7A31HZ) MS (APCI) m/z
187 [ﬁlﬂ]yti cal Phenonenex Luna C8 columm is used



with a flowrate of 2.5 nL/mn. Al HPLC M5 anal ytica
runs are run at a wavelength of 220 nm wusing a Gl son
wdaieks2¥i S detector foll owed by a Ther noFi nni B@mUS2005/017308
Surveyor MSQ TABLE | CPD Structure Nanme 4
1- (4- pentyl phenyl)-3-(1,2,3- N ~N |
t hi adi azol e-4-carbonyl )thioygrea H H 0137025 0-'*")
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Compound 1

[0277] Oxalyl chloride (2.8 mL, 32 mmol) is added to a suspension of nicotinic acid (3.7
g, 30 mmol) in methylene chloride (35 ml) followed by 2 drops of DMF. The reaction is
refluxed for 1.5 h and all the volatiles are removed on a rotovap. Alternatively, rather than
convert nicotinic acid to the acid chloride, commercially available nicotinyl chloride
hydrochloride may be used. The solid is resuspended in methylene chloride/acetone (1:1) (50 ml)
and an acetone (10ml) solution of ammonium thiocyanate (3.5 g, 45 mmol) is added. The
reaction is stirred for 1h at room temperature followed by the addition of 3-phenoxy aniline. The
stirring is continued over night at room temperature. The solvent is evaporated and the residue
suspended in water (100 ml) and extracted with methylene chloride (3 x 75 ml). The organic
layers are combined, dried over sodium sulphate, filtered to remove any insoluble materials and
evaporated. The residue is purified by column chromatography on silica gel and crystallized
from methanol to give the desired product. MP: 144.5-145.5 °C, 1H NMR (300 MHz, DMSO):
§12.330 (s, 1H), 11.93 (s, 1H), 9.07 (s, 1H), 8.80 (m, 1H), 8.300 (d, 2H, J = 8.1Hz), 7.955 (s,
1H), 7.81 (d, 1H, J = 9.0 Hz), 7.57 (m, 1H), 7.299 (d, 1H, J = 9.0 Hz), 4.13 (t, 2H, ] = 6.2 Hz),
1.77-1.72 (m, 2H,), 1.44-1.34 (m, 4H), 0.92-0.87 (t, 3H, J = 7.1). MS (APCI) m/z 350.1 [M+H]".
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Step 1. Synthesis of 4-nitro-1-pentyloxy-2-trifluoromethyl-benzene
[0278] NaH (0.7g, 17.5 mmol) is added to a solution of 1-pentanol (5 ml) in dry THF (25
ml). After stirring at room temperature for 30 min, 3.50 g (16.7 mmole) of 1-fluoro-4-nitro-2-
trifluoromethylbenzene is added, and stirring is continued at room temperature overnight. The
reaction is quenched with water and extracted with ethylacetate, dried over sodium sulfate and
evaporated to dryness. The residue is purified by chromatography on silica gel, eluted with 33%
dichloromethane/hexane. Removal of solvent provides 4-nitro-1-pentyloxy-2-trifluoromethyl-
benzene as pale yellow oil.
Step 2. Synthesis of 1 -(4-pentyloxy—3-trzﬁuoromethyl—phenyD—3-@yridine-.?-carbonyl)-thiourea
[0279] A solution of 4-nitro-1-pentyloxy-2-trifluoromethyl-benzene (4.6 g, 16.6 mmole)
in Methanol (120 ml) is hydrogenated in presence of 10% Pd/C (0.2 g) with hydrogen filled in a
balloon at room temperature overnight. Filtration over CELITE and concentration gave the

desired product as a brownish oil. MS: 248 (M+1).

Scheme 2.
CF,
o\/\/\
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x o NH,SCN AN NTXg  Aniline N NJ\N

l a — | —_— | H H
P N/ N/
N Compound 2

[0280] A solution of ammonium thiocyanate (4.5 g, 60 mmol) in acetone (25 ml) is
added to a suspension of nicotinyl chloride hydrochloride (3.6 g, 20 mmol) in acetone (50 ml).
The reaction is stirred for 1h at room temperature followed by the addition of a solution of 4-
pentyloxy-3-trifluoromethyl aniline (4.9 g, 20 mmol) in methylene chloride (25 ml). Stirring is
continued over night at room temperature. The solvent is evaporated and the residue suspended
in water (100 ml) and extracted with ethylacetate (3 x 75 ml). The organic extract is washed

successively with 10% aq. NaHCOj solution (x1), water, and brine. The organic layer is dried
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2H, ] %ﬁ.s{ﬁh, ﬂoﬂ A2kt 122§ VS ), 150850 A, BUWS M 1089833 (H, 2m),

1.50-1.42 (m, 4H), 0.97-0.93 (m, 3H). MS (APCI) m/z 412.14 [M+H]".
EXAMPLE 5. SYNTHESIS OF 1-[3-(BIPHENYL-4-YLMETHOXY)-PHENYL]-3-(2-MORPHOLIN-4-YL-

ACETYL)-THIOUREA (Compound 3)

Scheme 1. Synthesis of Aniline

=Y O, O sowzo SO
2 2 O MeOH’ HoN O O
O Acetone O O

Step. 1. 4-(3-Nitro-phenoxymethyl)-biphenyl

[0281] A mixture of 3-Nitro-phenol (3.5 g, 25 mmole), 4-Bromomethyl-biphenyl (4.94 g,
20 mmole) and Potassium carbonate (3.8 g, 30 mmole) in 75 mL of acetone is stirred for 16 hr at
room temperature. After removal of the solvent, the residue is taken up in ethyl acetate, washed
with 1 N NaOH and brine, dried over Na;SOs, and concentrated to yield a solid. The solid is
washed with methanol and dried under vacuum to afford 4-(3-Nitro-phenoxymethyl)-biphenyl.
Step 2. 3-(Biphenyl-4-ylmethoxy)-aniline

[0282] Tin (II) chloride (13.6g (60 mmole)) is added to a solution of 4-(3-Nitro-
phenoxymethyl)-biphenyl (4.6 g, 15 mmole) in 120 ml methanol. The reaction mixture is
refluxed for 12 hr. The reaction is cooled to room temperature, 4 N of NaOH solution is added
with stirring to adjust pH = 8. The resulting mixture is filtered through a plug of CELITE, the
filtrate concentrated and taken up in ethyl acetate. The organic layer is washed with brine and
dried over Na,SO4, and concentrated. The resulting solid is washed with little methanol to yield

3-(Biphenyl-4-ylmethoxy)-aniline as a yellow solid. MS: 276(M+1).
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Scheme 2. Synthesis of 1-[3-(Biphenyl-4-ylmethoxy)-phenyl]-3-(2-morpholin-4-yl-acetyl)-

thiourea

o/ﬁ 0 KOH 0/\ o (CocC NH4SCN _ 0 0 )
\\/N\)j\o/ MeOH k/N\)J\OK DC;/I g Ac:atone' K/)\l\/LN)

. NN O O

[0283] Methyl morpholinoacetate, (8.25 g, 52 mmol) is hydrolyzed with KOH (85%,
3.42 g, 52 mmol) in 100 mL of methanol at 80 °C for 16 h. After removal of solvent, the residue
is dried under vacuum to give off-white potassium salt power, 9.6 g (100 %).

[0284] Oxalyl chloride (2.7 mL, 30 mmol) is added to a suspension of the above
potassium salt (2.75 g, 15 mmol) in methylene chloride (50 ml), followed by 2 drops of DMF at
0 °C. The suspension is stirred at room temperature for 1.5 h. All the volatiles are removed on a
rotovap. The yellow solid is re-suspended in 80 ml of acetone, and 2.9 g (38 mmole) ammonium
thiocyanate is added. The reaction is stirred for 1.5 h at room temperature to give a brownish
suspension. A solution of 3-(Biphenyl-4-ylmethoxy)-aniline (1.8 g, 6.7 mmole) in 50 mL of
dichloromethane is added into the above suspension. The stirring is continued over night at room
temperature. After removal of insoluble salts, the solvent is evaporated and the residue
dissolved in ethyl acetate, washed with 5% aq. NaHCO3 and brine, dried over sodium sulfate and
concentrated. The residue is purified by flash chromatography on silica gel (30-50%
EtOAc/Hexanes), and further purified on Prep-LC/MS, yielding the desired light yellow solid
product. 1H NMR (300 MHz, CDCl3): & 12.20 (s, 1H), 10.12 (brs, 1H), 7.66-7.61 (m, SH), 7.55-
7.52 (m, 2H), 7.50-7.35 (m, 1H), 7.33-7.30 (m, 1H), 7.19 (dd, 1H, J = 8.0, 1.0 Hz), 6.93 (ddd,
1H,J=8.2,2.4,0.8 Hz), 5.14 (s, 2H), 3.84 (t, 4H, ] = 4.4 Hz), 3.21 (brs, 2H), 2.66 (brs, 4H). MS
(APCI) m/z 462 [M+HT".
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EXAI\%PLE 6. ADDI']QONAL ER\(()L ACYL THIOUREA COMPOUNDS

[0285] The compounds disclosed in Table I and Table II are made via the synthetic
procedures set forth in Scheme I and further illustrated in Examples 1 to 5.

[0286] The following methods were used to obtain the mass spectral data provided for
the compounds of TABLE II.

Method A

[0287] Retention time (TR) is measured in a gradient of 30-100%B over 3.00 minutes
followed by 100% B for 1 minute. Buffer A is 0.1% trifluoroacetic acid in water and buffer B is
0.1% trifluoroacetic acid in acetonitrile. An analytical Phenomenex Luna C8 column is used
with a flow rate of 2.5 mL/min. All HPLC/MS analytical runs are run at a wavelength of 220 nm
using a Gilson 151 UV/VIS detector followed by a ThermoFinnigan Surveyor MSQ.

Method B

[0288] Retention time (TR) is measure in a gradient of 10-100%B in 3.00 minutes
followed by 100% B for 1 minute. Buffer A is 0.1% trifluoroacetic acid in water and buffer B is
0.1% trifluoroacetic acid in acetonitrile. An analytical Phenomenex Luna C8 column is used
with a flow rate of 2.5 mL/min. All HPLC/MS analytical runs are run at a wavelength of 220 nm
using a Gilson 151 UV/VIS detector followed by a ThermoFinnigan Surveyor MSQ.
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[0293] The HCV replicon contains, 5 -3, the HCV-IRES,
t he neonycin phosphotransferase (neo) gene, the |IRES
wobooengrphal omyocarditis virus, which directs PCT/US2005/017308

transl ati on of HCV sequences NS3 to NS5B, and the

3'-NTR. The sequence of the HCV replicon has been
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ITB)IQH eﬁlé ggmﬁggldg ?1% E}%u%bg'gf:eo?% eﬂn | f?lg d%é'atgl to inhibit viral
replicitRAi o thS HpyHtieiseniepliconvih ichltiréd/adfBSn whidhl the &G \hegplicon construct has

non-essentj al a no acid I' 00
been @gqrg?ﬁa@p{yaaﬁense 5errﬁ:tgl (ge]s%{ﬂaé: G C%rdr{)é syste}ns(Sme}lée 285, pp-
110- 1T'3 ?f@gf)ar"?‘l‘e”}epﬁéon e Fs';ﬁe@ti\%)of RGeS atRB O détivity; compounds
suppl emented wi th 10% FBS, L-gl utam ne, and

that anﬁ@nu‘eesmémmaas ufarmby eyidence RRSINItE i1} YhE BEPligOmAsSENi t s/ i )
Bﬁ?@t fne ﬁmégs'a? ‘ ffl ﬁJo gk Qng{nm\ﬁé)OeHQGarWe krleatEd SwHR different

re plates | ates (U
concehipitionmof dlie tésuj@mboluud |t<m a;oertalnttbe fabltlut.»nOﬁthastf@mpound to suppress

eoieRS S HE ARy SRIBAURD LRRE O e A RO e e

with &EeRAadntemittioRo 8y intérterdil aﬂ;ha Aakgbvan hitderefitHCV rephcatlon The
solution. [0296] HCV replicon-containin Ils su
replicp gpsay svele® weludes BeomIin 9PRIRTATS e B ifdigonent of the

repllchke1 Ridif ifl QRRdr by d%téct S ﬁﬁ@&rﬁ:ﬁo@(}? FeptioeH ﬁéﬂl@?@dﬁu\b{shh tHedoSecell. Cells

creased vira eplication. Therefore
in whmhsthe BE K eplicay mcngely replieasingthase high leveds 9@183&1@5 1%%61 of NPT is

e, SRR by S BT gl porHLnie v

low 1¢Visf evPANGd thes dvomud yeivine vatenftehied wath NaR@yein. HOw NPT level of each

repl i con-containin are exam ned under a
wnmhf%ma§esﬁéwwgaéﬁ@ﬂ%@%ﬁﬂg cells growing well. Cells

(99[]' I&S&Gm@&%f Wit ERspoands for e dbiltp$d Mhitst ik &ébhcatlon of the
e cell/ trypsin mxture is incubated at 37 Cin

Hepa@i Gy reviiben SvIaed calss it dhe FPESn CoRTbS P b3 ficorporated,

ﬁﬂmd% conplete nedia is added to stop the trypsinization
reaction. Cells are blown gently, put into a 15 m

7A. HObReplavod asquapl'abniEXﬁ@ssimm for 4 mnutes. The trypsin/

TR A it N o L SRS B 0980 s v

polypEfeiit €rhe ORZ98]flahked Gﬁlthes S'agide bheﬂn Lﬁ&ﬁdﬂﬁiedmégloﬂfﬁhat\sbxtves as an
plates at a denSItéé 6000- 7500 ce

internh} P ngy S IRESST & o 2O3ICRY f BISHY P sytuenggecessary
for Vllmrl1 ?ﬁg%ﬁne(ﬁ-mﬁ).' TR RRE &k PhrofinsCnédesdnPfér vishPinfection, are located

near the 5' end of the ORF. The non-structural proteins, designated NS2 to NS5B comprise the
remainder of the ORF.

[0293] The HCV replicon contains, 5'-3', the HCV-IRES, the neomycin
phosphotransferase (neo) gene, the IRES of encephalomyocarditis virus, which directs
translation of HCV sequences NS3 to NS5B, and the 3-NTR. The sequence of the HCV
replicon has been deposited in GenBank (Accession no. AJ242652).



[0299] Cells are exam ned under a m croscope
approxi mated 24 hours after seeding and prior to
w@eombnogs2dr ugs. | f counting and dilution were pecT/Us1088017308

correctly, cells are 60-70% confluent and nearly all
cells should attach and spread evenly in the well. WO
2006/ 083271 PCT/ US2005/ 017308 171 7C. Treatnment of
HCV-repl i con containing cell’8 with Test Conpound
[0300] HCV replicon-containing cells are rinsed with
oite%¢] PBS wapbieon & trhwsfested: inypdiub-T sellnysing standprdsmgthgds such as

1 trln?ﬁtt}‘?ated at 37Cin a 5% C®2 incubator for 3-5

elec Bs. 10 nis of conplete nediumis added to stop

7B. Célh®laimeéahdeon. Cel s are bl own gently, put into a 15 n
tube and spun at _ 120Q lggjnlfor four

i35 Frehaamarerondsimsnels BepdR Rt o el Ve B BT epticon-

contalﬁlj‘}_igQellsmma%Mn(:@hﬁalaQbm gDhldet&y® ﬁ&hﬁ@@E&glegnedla) supplemented
30-054; 50 m's 10% FBS, 5% Ceneti cjn : ﬁ
streptomycin

with 198¢ FBS, Brelutaningin@esyentisl mingEpidioprridilia i Q%Pn
oo S, 9 el A, St v

suppledaanedduirityt [ @3 0HBS, Cétglaamne, phétlmﬂl espantiak emaemiaplg. penicillin (100

s TR P AR S8 Py 1 R g o

well pfakdsld0bOfdh: fad druf @Qﬁhgrﬁpﬁltﬁﬁrd)rs A1pBA for/ pusitive ca:bnt%l figation reagent

|ate (6-7.5x105 cells/10 lL.ate at es l..aced
(such Pgthatetcaos A EPTIPAB AP S SN %NPF%SCCR& Y eftpRgy] Eu-N1 I

ef,%ln{&\mtm nor ni ng, drugs (test conpounds or
Imden-gg]ter eron alpha) are diluted in 96 well U bottom

[tae@lsHﬁVt hephedh-gowpiniDgScelive dirportd Signdively 6h Yirb "RNA replicon

DAl GO REE" segy£:Q M9cauGEREERISLY viral RNA
A

replicitionm Herefdre,r oetisl mustt be keft3 gruvingrimllag phage appher @tgsence of 500

1 I | o
mictoRPUIGH G415: Sovaft: BT BT iy Prc gy 146 dituion. Cel
mamtérﬁlﬂké £@BndiRliss fdRMisa Wi thout drug is added to sone

s as a negative controls. DMSO i s known to affect

81297]gH6M repliqurepentainiag cElis afe fyamingd | uRdeise mHCPRASES dp gnsure that
cells %‘gﬁf;jg B, d8l e I‘ll‘l{éﬁloldgé B hmaéﬂd\@mpﬁ%ﬁrp ddaedli "ﬁhe cell/ trypsin

and positive contro (rnterferon al pha) wel
mixturalist 1n0£batedla11 37HE man€Oe Ollfmlbm)r &ari oh nohute/SOftef @)t?cubatton 10 ml of

com A S35 GOSN BTl i R o o 1

ml tuBQ&Qﬁ] day0Dbotp forhe niiitidkd. aeatyypsin/ qﬂahmlmts@hehbn is removed.

iumis paoured fromthe a S tes
Meduata@ i 6468 Shepepgse ATt carsly. Hhe cRert oy
g&@g} ¢fle 208 FOBeR |s@éd%§ ontfoa%p\%il pRted aP 2 RAEHsity @FBD0G-0500 cells/100
e any remainin Cells are fixed in situ wt

r N
microliGes/ Iwe\Nde ok 10p rceusgtibtntinla(e) JOe)plates #rgilan ingebated nd $7%¢ in a 5%
CcO ‘fﬁu { and the plates are placed at -20C for 30 |

2 rli’u Cs. [0304] The fixing solution is poured fromthe
pli@oeps Cehgdarkkrapinald @sdaraemimtdsovpechppmxanated 24 hours after seeding and

prior to adding drugs. If counting and dilution were performed correctly, cells are 60-70%

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



conpl etely (approxi mtely one hour). The appearance of
the dried cell layer is recorded and the density of

WO bweogd2is in the toxic wells is scored with ther/nsioeso17308
eye. Alternatively cell viability nmay be assessed
using the MIS assay descri bed bel ow. WO 2006/ 083271
PCT/ US2005/ 017308 172 [OSOS% The wells are bl ocked
with 200 | of bl ocking sol dt’t on (10% FBS; 3% NGS i n

PBS) for 30 m nutes at roomtenger ature. The bl ocking
7C. szctmmt STHCY-repdivon eentainingrels with destGammopnd ant i - NPT |

H’bt] egﬁ% r%%)%n c%naln(?r? J:e'?lg a?eoljlﬁégcll %3'0?1c@ﬁﬂ§ Q)nEé) XAk trypsin is

es are I ncubat ed 45-60 m nut es at
addedr QeIty hler’imibated rae37 AflhearS% G bndubator fored-5 suimytes. wHsiksgol complete

e 5 PP R o SR L 17 8 el spun

1200 #pAP#k Four ifthiee KTRGrsid/ ediig sandien is emeaedantes mlaofinedium (500
i ncubated at roomtenperature for 30- 'gt;/e

ml DMEM ékigheliopeath éamaBREncaiies 16¢#30-Gf: SraficEib s, SV Genetioin

| ; . i
G418 3\2{ Fltgy@é ggﬂ git32 @g%gﬁgﬁ@%g}??%gam hﬁarﬁﬁﬂaﬁlan (la(l)eilCHRL #11140

050) anth élmlrpeﬁfstrep tBRk #1 Mi4Aukd8yis added. The cpklwrm%erefmless%ﬁ carefully

e@gﬁu"‘fjg{l sadplid S sBedl m%li‘ﬁ{ﬂ%wrl?&« (BRI #21063-029), 50

ml FHSEtBkBrmea)gz Test anides urhlt MEM aa%i;seﬁmni‘mnumzlsaclﬂ @R, #11140 050) at
i n Exanpl

B TN R TR e Y

37° C5°‘/3|@(§’2'1Bc1fb§{€>|rb6é}higﬁﬂ of the HCV replicon with EC50
values of |less than 10 m cronol ar. EXAMPLE 8.

7D. AGZSWOTOXI aTy ASSAYS [0307] To insure that the decrease
g) il'hft* ﬁonlow gggﬁdg? étgﬁ hﬁo&m Whterfeh la¥hhyare diluted in

han nonspecific
96 wélbXi Bottom @M&ymthn&edm; ed HMSQmmdta, tdap@dmgmmhﬁjﬁnal concentration
cytotoxicity

| ul ar oL&l
chosen dQr-8eTeepE . ﬁ %’F@i‘%ﬂ 6 cf”fffﬁc%uoeélolfu elllr tte%r ot“g)l (Eg %ﬂ%nn% from 10
microfR82 46 ©MBNthirdhdld &e appleedmardoegr dffthdlyehmdmpomnd yilufldreis placed in
protein | evels obtained fromcell uI [ g\dF%m n.as

wells of hecSselbglaiss samainings Bgitiiey SeRltSPRERS, AYIFUR WISFbIR iy added to
some fv&%ﬁls gya'n\é?itﬁ)le REEYT DMOD i RARAY RAstrect ENIEEIowAR. tTherefore, if drugs

aning o his statement) In the protein album n
dlluteamawmemm |at1 @rﬂls,omlafihng n@aw st} Gmedi Rl Tdgositive control

(mter%éqrﬁ 8&9@%}%’ e s mu COI’S&IS ntth ﬁfgcgd]{g&ﬁ;a'tlgﬂ fof)MSO for single dose

onpound nown be cytot oxi c
screerdthg. Mg @1&&%@131&(1@&(1@%37 C fﬁhehucnaﬂllﬁed aveCOy se/droamdntt thethree days.

oot sy o RORSCrRoeaBald, O, B B rom

plateshcﬁ’iﬁrtﬁe plItQ?at@lvaJsﬁ‘ed Snck MR‘OOI\@SH PBSC THelPBS Mﬂtﬁéﬁl deaﬂ?Bﬁand the plates
ter washi ng away t he unbound %gr ot ei ns

tappem@pap@nmweém emeueeRY BV IALE BRI ntFlls age fixed in situ with 100 pliwell of
pre-cooled (-20°C) methanol: acetone (1:1) and the plates are placed at -20°C for 30 minutes.

[0304] The fixing solution is poured from the plates and the plates are allowed to air-dry
completely (approximately one hour). The appearance of the dried cell layer is recorded and the
density of the cells in the toxic wells is scored with the naked eye. Alternatively cell viability

may be assessed using the MTS assay described below.



applied to bind the albumn on the plate. The conpl ex

is then detected using phosphatase- |abeled anti-nouse
WO 86883221 second anti body. WO 2006/ 083271 PCT/US2005/017308

PCT/ US2005/ 017308 173 [0309] Cell viability may al so

be determ ned via the CELLTI TER 96 AQUEOQUS ONE

Solution Cell Proliferation Assay (Promega, Madison

W), a colorinetric assay fld¢ det er ni ni ng the nunber

of viable cells. In this nmethod, 10-20 al MIS rea ent
i f930) Bk wellare fblagked Wita99ruioh plackingesolitiont (1p%r FES; 3% NGS in

PBS) Oﬁgé%gﬁltétlaso %g%q{per é{u)él R¥e H&@klﬁ lsJ)lﬁtlotpis&}EIﬁ§vc§'ﬂra%d 100 ul of rabbit

: r ead During the
anti-NPTOUdiRitedn : lm)eOnﬁdald)dk‘mgngplmmm s axldvérto qabie“Mns Theglates are then

bt GO Rt AR eGPy AET JoBr Dy VA B Vet fimes with
PBS- W?Me@rﬁ 20 kylufiéh. CRI0! 18 of M 16000 Bii@ed Eﬂﬁﬁ)ﬁl]m E)- dfcﬁgltgated goat anti-
onpari son of the Cellular Al bum and MTS net hods f

rabbltdettétvqlﬁnﬁ wgfereytaé@eéxwaelgf Wedh Ao mieiR qoae PEPPgitEe for 30-45
mmut?s ’f[‘h% s érE \%’]ﬁj Bindi1bd f@frgnh&l{?:@ﬁl@ﬁ‘tt dofftiofMBerkin Elmer #4001-

corrpou |oxant In for a three day-period
0010)Rs hadedtto ehghswsllf @actdpllams ishaken (4nprevaS0dpme in p@dpte shaker for three

mmut%n%f &]C]tS[}FaQM gec? ﬁrg e%tg{l Iwell ?%ebqa Qt% h@gELtI glgnal 1S tgluantltated in a

o) ea and "1 ncu
Perkir2EIntt VACT@RIplaRachdat (BUDL4RR).nm The ceI | ul ar al bum
quantitation is then perforned as described above.
Test ResylfyPLE 9. PHARMACEUTI CAL FORMULATI ONS [ 0311] Exanpl es

9@3b§r esi 0&1@3 L6 HRR 1ﬁ§3x@ﬁ1p¥é§1@rtﬁﬁjcﬁidtﬂfbﬁﬁs L I, and III have been
Sitl cont ai ni n the compounds of For rrul

tested Ti Elfleabb‘reeass;a/tand douny} t¢ inthi rgpiu:gthlbcpf the, HGY riea]lcqnmz]lﬂb}f,q:g} values of

unds of Fornmula | of the present invention.
165“@%“:0 Oral Drops [0312] 5 grans of V.I. is

di ssol veld in5m of 2- hydr oxypr opanoi ¢ acid and 15 ni
e ene col at about 60 C to about 80 C. After
EXAN@E%%/ ’@yOtTB %%u% S%895%40C, 350 ml  pol yet hyl ene gl ycol
foﬁg’]d ¢d A e (Y ddckdae WRephtn feplicatidhlis dbe solcutmpound activity
sodium saccharin in 25 m purifi ad wa

against ﬁ]@erﬁga'dgghcop|r§bgrthwn&ﬂcy'§ttﬂyp@ﬁ@ssa%%pse tQ quan%tate compound

cytoto(%f ntity sufficient) to a volune of 500 ml are added
whi Pe stirring to provide an oral drop solution

Examplurfpy.iGilnlr pOteigAlvhmof assay for gtetapicBy 9B.  Capsul es

[ E&g)gﬂ gz Hglg 51}'5} Oglgilrél?nc%q/ealsg%emgapg’ r@%flg g?% g{e&}ﬂegugxgltotoxwlty The
proteiaQévely dhadingd frord @elldaranbuaiein assags thaPalgo hmaseldﬂg |pecs/|1¢cm normalization
referepes GG SR TRGOT SoraRadty SERER A T IBning ) itement) In the
protel‘?‘nuzil&fmllne‘asg‘c@r ﬁ@ﬂfe{%pgé‘dnaédnfhmmg cells are treated for three days with different
concentrations of helioxanthin; a compound that is known to be cytotoxic at high concentrations.
The cells are lysed and the cell lysate used to bind plate-bound goat anti-albumin antibody at
room temperature (25 °C to 28 °C) for 3 hours. The plate is then washed 6 times with 1X PBS.
After washing away the unbound proteins, mouse monoclonal anti-human serum albumin is
applied to bind the albumin on the plate. The complex is then detected using phosphatase-

labeled anti-mouse IgG as a second antibody.



capsul es, conprising each 20 ng of the active
i ngredient. WD 2006/ 083271 PCT/ US2005/017308 174
waxampsr70C. Fil m Coated Tabl ets [0314] Prepareti/o$2003/017308

tablet core: A mixture of 10 granms of the V.I1., 57

grans |actose and 20 grans starch is mxed well and

thereafter humdified with a_solution of 0.5 grans

sodi um dodecyl sulfate, and’31. 0 gr ans

pol yvi nyl pyrrol i done (K(lLI DON- K 90) in about 20

WEQ3E?]. Cheriahiity pawddse be d@we@%t@@@ﬁ LYTE.S6 éf%JEOUS ONE
sotuigh £ P Blilon AtFly ARG Taiel MIRH I0Bheui® oy T feormining
the nwhber( ETHBEK EX¢)ls. alnethadnheﬁhod Th@}2W7dIMTSsreng©neds wddldd tndach well

ressed into. tablets \ t

sccorf BRI RR T S S phebele b AEPA BRI SRRtk a1 37°C, and
read 460011499’ nifet Myrirgethk UhabetidrDp&riodr Hﬂﬁg cEllHSsktt he MI:PS)reagent to a

in 15 m of dichloronmethane is added to.,a saolutio

formagarpprgdugiavhirb alyerbe & 4901 s e Thusthe, gyoiengsr reﬁtﬂf Sloportional
tothegh ﬁxﬁ?ﬁ‘ofq{w&ﬁ&ﬁﬁ W &Gkt hanol . Then 7.5 ni of

oronethane and 0.25 m 1, 2, 3-propanetriol are
atﬂiéQﬂ Apmrqeepmpzmen g»tfthaCelaqlaroAgwamr)d Ml Syaretheds dgddetermining
o3 B Bl B B LRl o o
comp&ﬁﬁdaﬂ&{h’hﬁﬁattlﬁn (for2bthepgeatas)peri@d Pripr antysis for detection album as described

o Y OR300 3 P e R L P Bk wen
mcubéﬁ!@ 9{ ©7 00 %h8 Q@4 RePosIY @A d Thd balllabikin gemetatiah & theapadormed as
h this mxture in a coating apparatus. Exanple 9D.
descrlbﬁ;léwb’ﬁbl e Solutions (i) 1.8 grans nethyl
rams propyl
EXAM% %ygi %ggégg{“‘?%&ﬁ%m ved in about 0.5 L of
b{n3lli n@xamples 9Af thesugho QG rvge t@iaaiptﬂat of (tharmacggrtignd compositions

contalafncgt gcglﬁp(gl}néis 8838‘6'%{/\% ?Bé[% T Ylﬁtg for? .I'_%}élo'ls%t'flrﬁ? :jfgrn t}}%rm inhibitor

comp&@fak 8€Forinfuld DEXthé okt ﬁivUﬂitﬁ)nand suppl emented with
water for injection g.s. giving a solution containing
Example Q44 Qfpl 0Py | . The solution is sterilized by

f 'édiitlfo]ag' é??m@%@ \A4 ise(ﬂséoﬁleﬁt ﬁ‘rﬂ Inﬁ ﬁoﬂh?dreﬁfﬁop&bic) acid and 15 ml

an acid salt of he T nvention i s S
polyethykso Iglb@dl ptraboot 60 Ag taabeyt. SOA?Q eIAftef: eelinggotahoninjt40°C, 350 ml

polye\%ﬁﬁ’ng T 0(5)1 %r AR ..'rlﬁ& ttlll nﬁ"fg&{xgo&n?sf)ss{?r%\go\»ggg%golﬁ'ﬁ& gf¢ed g sodium

' ring. oo
sacchﬁrﬁﬂhﬁlﬂhﬂl parifiedl waet ¢ thes adulhde o la‘a)r :hnli poliethykak @lycohqiss(quantity

sufﬁc&l} tr tlgl %gg]glm%{?f %(50| %]rl g%el gcrl] ﬁea &tiualng Ieﬁr)] tpsrc:))\fld% agy, qral %rf)p solution

comptififig 1 OWhi sV ks di ssol ved i n boiling water. After
cooling to about 50C, 2.20 grams |actic acid (90% by

Examplei Yht Gapsules added while stirring. The solution is
ﬁ;ﬁ(ﬁll?]d 26 Qe85 thERPET &gk RPN suffa@IS8GrahR stHlbh, 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.



Exanpl e 9E. Gel WD 2006/ 083271 PCT/ US2005/ 017308 175
[0316] A conmpound or salt of the invention may be
wo oroaesB2as a gel for topical application. [038Gi/U$0g8017308

is prepared by suspending AM (0.2 g - 5049) in

benzyl al cohol at room tenperature. A m xture of

hydr oxypropyl cellul ose (2. 5) grans and dem nerali zed

water (g.s. 100 g) is adddd?t o t he suspension with

stirring. ExaqFIe 9F. Cream [0318] Phase | contains
Examslo OB Fidm-Gastesiskablatat e (2.0 g), Pol yoxyet hyl ene (20)

S 0 r X t [ t)

P e B850 b Tl D TS
and 20praytks dnedGa Nk ed wdl ﬁldg)lereélﬂ”ee hpinadified with 2 Solugoi of H& grasms sodium
s T RS T B b B TR 20 o
water.2NGhs U@eﬁew mix@320]s Ebase drell, andtsidves fanvyl Then 100 grams

al cohol h(Z%and demineral i zed_wat er (g.s. ﬂOQ
microggialding Fpllulgse IEFL) 3nd 5 Sceramy hydrgeenatsd Yrssteble o1l %?%ROTEX)
are a rec?aﬂé whBleX ﬁdmlxﬁa Yorptdsse@Qh@dabRlsOWMving Q060 @Blets, each

enper at ure, furtﬁer stirring. After cooling to
containingrh0tnenplicthaactive ingredieteam i s honogeni zed. Exanpl e

9 p S [O acti ut

SprErte prioph saruBRor U RS EIOPE Gt e ip Jl5 ! of
dichlob(ﬁxé%thmeg %Oﬁ/ﬁdtt@a sglusgtsof IFDgratlingetipi cgm_ﬂme (Methoexlaifii6,RTM. ) in
75 o irsnabeo b S S Sehap i S84 o ar
w2000, D208 176, A g ane an

addedGQAhNEgllql@e -cpntainiag AYBULTH M@gngmbma@%%al@qa&ea( ?§, grams), 0.5 grams

o QRTPAIRE, LA ISl HhgEr 0 A SpmuI sty 100

penty e-4-carbonyl )t
addedamdethe whole mlxture homogenized. The tablet cores are coated with this mixture in a

4- phenyl - benzyl oxy) phenyl ) - 3- (2- nor phol i noacet yl
°°“"¥?§P%§W%a 1- ( 3- cyanobenzoyl ) -

Examgl(e@ﬂo & SR SolRieRY | ) t hi our ea;
nmet hyl p gerldlne 3- car bony

(1)1 e g[amso&ly M’eﬁWﬁlﬁOHYll?ﬂF(@ée amJ %)2 grams propyl 4-hydroxybenzoate are
dlssola‘ed( 141 aggﬁthyé Pl 1ol Waed: GatP oulInk 18 abdtn BOFE,Y4 BlRARR YAkt Rcid, 0.05

grams propylene glycol, and 4 grams of the A.M are added while stirring. The solution is cooled
to room temperature and supplemented with water for injection q.s. giving a solution containing 4
mg/ml of V.I. The solution is sterilized by filtration and filled in sterile containers.

(i) 100.0 g of an acid salt of a V.I. of the invention is dissolved in boiling water. After
cooling to about 50°C, 37.5 grams lactic acid (90% by weight) are added while stirring. The
solution is cooled to room temperature and water is added to 1 L. The solution is sterilized by
filtration and filled in sterile containers.

(iii) 5.00 g of an acid salt of a 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 9E. Gel



1- (4- (pentyl oxy) phenyl)-3
- (qui noxal i ne-7-car bonyl )t hi our ea;
wd. 2qodogent y| phenyl ) - 3- (qui nol i ne- 3- car bonyl ) t POLIUSANS/017308
1- (4- (pentyl oxy) phenyl ) - 3- (qui noxal i ne-7-car bonyl )thio
ur ea;
1- (4- pentyl phenyl) - 3- (qui noxal i ne-7-car bonyl )t hi our ea,;
1- (2-net hyl - 5- (trlfluoronEtHVI)oxazole 4- car bonyl) -3
- (4- pentyl phenyl )t hi our ea;
1{03261mAt byrhpa@ndt o1 faluef shetinyanjiox dpdy be afosmed @hya )eeb for topical
4- (pent yl oxy) phenyl )t hi our ea;
Th pentyl phenyl)-3-(1, 2, 3-thi adi azol e- 4- carbonyl ) t hi
O[03€A; A gel is prepared by suspending A.M (0.2 g — 5.0 g) in benzyl alcohol at room

tempq%%\{r?;egg %lgtx{%hfw}% )Sipﬁ&%yb ﬂf‘gl?ss;(?% %ﬁé’%ﬁe‘j %3 e?lfr_@?rnﬁ] Zeht water (g:s. |
100 gi is %dé’edat]) e duShensiof vy ) t hi our ea;
1- (1- (2- am no- 2- oxoet hyl ) - 2- oxo- 1, 2- di hydr opyri di ne- 5-
Examplgriokaam 3- (4- (pentyl oxy) - 3-
(E(%éé]l P‘ﬁ sgrfeéd?ﬁqulspg?gﬂr) §a@ﬂe 2. O g Polyox¥ethylene f]O) sorbitan

CycCl opropy entylo nicotl no
monosteaate (1.5 g), Synthetic spermacet1 (3 O g) Cetyl stearyl alcohol (10.0 g) and 2-

2- b 4
oy RSP TRYN G RoeSrsPbe
15d349)( Prask Tooox)anseny. (1 03).( Ehmﬁ]hy hdd@dax pha‘spi atfirfeyt dndpaspended.
;i&&eggqsg%il?e%g gl_nst( h!@%?{/? 89&;))1 rggb QS and demineralized water (q.s. 100 g).

Phase” {1 II@ ikt LTReE%ha Q@@eﬁyﬂ) )phﬁﬁeqy r ??61 Epeam b ati¥éd Myankidely-add cooled

am no) acet at e; et hyl
slowly (Mro@mepmptrebuye) m@ﬁynyqrﬁtlmsugeA&eq ©RHBS HYIOPEEMAFTALuLE fip cream is
h %) 2- oxoacet at e;
Onm§m¥%:pentyloxy 3-trifluoronethyl-phenyl)-3-(pyridine-3
Examplb@(b@lpydy)s t hi gur ea; .

no 0XO0 am do) ni coti no
B SR G RO oI SRR RTESbIT pregling o Example 9D

can alkp (be-pFBdelyed-1d. sﬁsags . frdr ehik pppdEQffor example, a 60 to 90% active compound

3, 2- di b l)-3-(4- |
solutigy psexa?x]eg )llxgll(lQZI({] t% 40‘%(: gg‘ th%rll%ual propellaétg eor gxa(r)ri(p){g IQIIZ],GTG% )(E(.})1 , propane,

(4- (pentyl oxy) phenyl )t hi oure

bumng?hﬂ%g?ﬁg%géﬁ%%%oxy) %Eﬁi -3-(3-(pyridin-3

-yl ) propanoyl ) t hi our ea; MD 2006/ 083271
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1- (3-fluoro-4-(4-phenyl pi peridin- |

-yl ) phenyl ) -3-ni cotinoyl t hi ourea

1- (4- (cycl ohexyl net hoxy) - 3- f | uor ophenyl ) - 3- ni coti noyl t

hi ourea 1 -(4-(4-hexylbicyclo

[2.2.2] octan-1-yl)phenyl)-3-nicotinoylthiourea

1-nicotinoyl-3-(4-((1

S, 4r) - 4- propyl cycl ohexyl ) phenyl ) t hi our ea

1-(4-((1s,4r)-4-hexyl cycl ohexyl)phenyl)-3

-ni coti noyl t hi our ea;

1- (3- phenoxyphenyl )-3-(2-(pyrrolidin- 1

-yl )nicotinoyl)thiourea; 1-(3-(benzyloxy)phenyl)-3

-(2-(pyrrolidin- 1 -yl)nicotinoyl)thiourea;

apphCit(l



1- (6- (pentyl oxy)pyridin-3-yl)-3-(2-(pyrrolidin-I-yl)ni
cotinoyl)thiourea; 1-(3-(2,3-dihydro-1
wokionden7R- yl oxy) phenyl ) -3-(2-(pyrrolidin- | PCT/US2005/017308

-yl) ni cotinoyl)thiourea;
1- (2-(2-(di net hyl am no) et hoxy) ni coti noyl ) -3-(4-(pentyl
oxy)-3 -(trifluoronethyl)phenyl)thiourea;
1- (5-net hyl i soxazol e-3 -caﬂﬂényl)-s
- (6- (pentyl oxy) pyridi n-3-yl)thiourea;

WHATIS CHAIMEDIS!| - 1, 2, 3-t hi adi azol e- 5- car bonyl ) - 3- (4- (pentyl
oxy) - 3- (trlfluoronethyl)phenyl)thlourea
11( 3- t Arcomipuiind or al phamedchytically acceptable salt thereof wherein the compound
H- pyrazol e- 5- car bonyl ) - 3- (4- (pent yl oxy) - 3-
(t5ri f1 uor omet hyl ) phenyl )t hi ourea; 1

1-(4- peﬁt?tﬂﬁ@ﬁ)hybfﬂl Qgtthﬁaﬁélzalea caf‘tﬁmﬂ)ﬂh[tiuyéa(pxy) pyri din-3
thiourea; 1-(1, 3-

1-(3- (MBWY&bSmZé’ICBLYMFBH}TQT(? -‘@TWX‘PB@RWWBQWE' 3-(trifluorone

1?43 t
1- (3 c E&{ngf 212 3o$)zgy)9%l§?f‘8henyl thf/ourea3 (2-(pyri di n-4-yl)thi az
1-(1 Inﬁtbylmp@adlb@ﬁjplal)bphyldrﬁf(é@enty Oxyphenyl)thlourea,

PR gl 111 e

1-(4-(ﬂer{tﬂoﬁ)‘)ﬁhﬁnyl)wwmﬁxal(rter’l édrbmyb)tmwryé ) phenyl ) -3
-(Z-QQ%g di n-3 Syh% car bonyl ) t hi our ea;
1-(4-pgotylphgiiyl hyi(quinolgte F}H‘i"H%a »3 -carbonyl )-3

1-(4- (Eé@eg)gﬁ$&nlgf?ﬁ3§/‘?dﬁﬁfokﬂhtfé ﬁcafbaﬂylmmwre@

razo
1-(4- PSFI%(]WWl)TﬁdﬂWEO’@Xl@%F t?éfWP)(lstIOGZFa( pent yl oxy) -3 -

i.f I
o G e T g
1-(2-rfeth den(tyiflaorynpthy]) ok azol8-4y¢ayhdmyDei-Elalpentyloxy)phenyl)thiourea;
1..2 3 riazol e-5-carbonyl) - 3-(

1-(4- p&“é’&é‘ﬁ??%@? 334?“2‘?{3??% iSFEREPR Y Bhenyl ) t hi our ea’
1-(4- plm{oﬁy}slﬁhwm(s Qxaaﬁ@ddeazé}eczacd@mw))m&rea

Lo ipay pPAIAGE Bricl b g bRl %”%%%%?y@ﬁﬁé@f?é

y 1)-3-(4- 1 -3-
QU St

a(wdnyﬂomeﬁlyd))ph@’aﬂ)tmowa met hyl Hi mi dazo]

1 2-a r - tyl oxy) - 3-
T T e
1-(1-rhethyIsDuRE opahmqrybldmpt5)ea%bqr@1)(qeetn¢p;hmypg/f i di n-3-yl)

t hi our ea; V\ﬁ% /083271 PCT/ US2005/ 017308 178

1 (FMERaMEIHP OM'F3 3 - (4- (pentyl oxy)-3
1-(4- (hé%ﬂéﬂ);&{ﬁﬁﬂljﬁ@t %étﬁ’ﬁeﬁ&l&-l bldllwdhg@ndmb scaemg[)aim[rea

oxadi azo - carbon t){ Xl oXY) RY r B
methyl)2|-())qo|-ﬂ -u(344- (pentyloxy) -3-(trifluoromet yl)p enyl)t 10ur€l o)car ony pyridin-2-

0xy)-3-(trifluoromethyl)phenyl)-3-(2-(pyri
dy(aﬁltg@?%tt# ‘azol e- 4- car bonyl ) t hi our ea;
methyl 2¢(%;(83-¢4- (heptly}dx—y)phenyl)th10ure1do)carbonyl)pyrldm -2-ylamino)-2-oxoacetate;

ey UG SRR A FraGRaL Y 020 Py

1-(2- (Q%Bﬂ@bfqdiféﬁdetﬁnﬂeo)ﬁrcﬁﬁﬁmm (- (p’i:n(y‘lbx(yp)eF(tr}ﬂlmxgtﬂletﬂylhﬂﬂenflbthlourea;
1-(5- mfthylﬁ?% é%rt)sg%h )lrfg{(?:lagg pé(ngmgérmzl?%yb 4- (%entyloxy)phenyl)thlourea;

1-2-(1 f%nfi@eet- ijgéye)tyl;}& *(4-(pentyloxy)phenyl)thiourea;
1-(4-(pentyloxy)phenyl)-3-(3-(pyridin-3-yl)propanoyl)thiourea;



(trifluoromethyl)phenyl)thiourea; 1-(4-(pentyloxy)-3
-(trifluoronethyl)phenyl)-3
wo ¢deAgR7t hi adi azol e- 4- car bonyl ) t hi our ea; PCT/US2005/017308

1- (i soxazol e-5-carbonyl)-3-(4-(pentyloxy)-3-(trifluoro

met hyl ) phenyl )t hi ourea; 1-(benzo[c] [

1, 2, 5] oxadi azol e- 6- carbonyl ) - 3- (4- (pentyl oxy)-3-(trifl

uor onet hyl ) phenyl ) t hi our ea;177

1- (3-fluoro-4-(pentyl oxy)phenyl)-3-(4-methyl -1, 2, 3-thi
1-(3-fidicad-(4-phey tpapdooing | )yl)phmt)éamcotmoylthlourea

oGl S ROBEK R DRk et 5.2

1-(4- (ﬂ—hé)%rllﬁlhyM[Q 286 aan i Yl pkshybFenigblinddlthiourea
rhonyl )t hi our ea;

- nlCOim?lé 3%«hsd%rqseﬁya“zya%fxﬁ)pheny thiourea
1-(4- (gi's - Héﬁ(ﬂé?cﬁih@;@yl?h@@ﬂﬁ%l@oim&d&%uféauor 0- 4-

enit yl oxX hen t hi'our ea;

1-3- pher(qzyplllqma%@- @—(@m@ﬁwvdxxl)wﬁwljth@ur(% net hyl - 2- phenyl -

1-(3-( 5%%b%w@ lé@ﬂfﬁéﬁn?'ﬁoxg§g%%z P&9§&§ﬁ“ﬁ%thyl|soxazole

1-(6- (ﬂemﬁbbppyﬁ@lﬁ-m}d)ﬂ%{éh{pyrrohdm 1 yl)mcotmoyl)thlourea
1-(3- (é,_B Edélp@sq@fl 1{1111@0%) P'EO§¥ %XIY))I)D? ??Yp})rroﬁdl(ns gﬁltn 1n0§78ﬁ1a519£a
1-(2- (i‘(&lﬁrefﬂ}&lﬁ'ilﬁo)@th()ﬁ toptinosy)-Pie Bendylakyl-3-((rifftor ethethiypheh ylhthiourea;

th
1-(5- rﬁﬁfﬂoﬁgwafe?%@%?% i&&kéf%ﬁgyﬂw@ym@ -HrBiyqures;

1-(4- m{t{’&l 1 3‘?{ ESoML5- cﬁf‘% 534 ‘égéﬁ%rl@:@g)ﬁl (Xﬁm&%@tﬁyl)p}ﬂenyﬁﬁlourea
P ent y Oxy p eny
1-(3-t8t- bathﬂ yathydi iiep Fazalerd trarbphyl ﬂr(édp@m{loxy) 3

fl uor,o0:4: t. X henyl )-3-(2-methyl -5-(triflu
op%ﬁﬁ@ﬁgwﬁg983%8®ﬂﬂ&ggf%ggyI)¥h?ouréa d (
1-(2- ﬂaﬁ)ﬂnﬂ‘gbthm{yg 3;1-(6( @Eﬂﬁy}dx@)gy)‘lﬂhﬁhy])ﬂndﬁff(al 2, 3-t hi adi azol e-
car bonyl )t hi

e UL SR Ty e

1-(6- (%J:r)&lhkﬂﬂ&ﬁtﬁn )fl) @g@fﬂﬁﬁ[d&ﬂ 4[y1)thlazole 4- carbonyl)thlourea

car bonyl’)-3-(3-fl uoro-4-(pent {(%SQ
1-(6- (pmgyiyk)))pym(bg-ﬂe}d) -3- (g.ppgn}g-jc{mﬂg{ommethyl)oxazole -4-carbonyl)thicurea;

h l l ourea;
1-(4- (%elz_rlftt tollgf)oxyﬁﬂﬁor%]ﬁggﬁ?ﬁﬁgéun QZ’;’ (:2%99&}4 3.51%hfad61E l4UQEBs ) thiourea;
1-(2-thethyl- ]n&a—hgphth)&;di’ne?,?; Efrbml)ﬁm @eﬁtw}’bmmlﬂirﬁ 3(1)(l60t(rpaa ntyl
I N
12, 7%?-‘%{‘7%( b"fkgf‘ﬂﬁm ?‘“@ (féﬂtoaé‘ﬁty“d@’? ?’)dl n-3-yl)th
syt 1 LY
- mthﬂ%{ sy el T e X’A’F‘gBh%y iriiea;

bR O sl S Mot

1(@ﬂmnsmh#bi@h9hémybm2$+ 1,2,3-triazol e-5-carbonyl)-3
- (6-.( pent x - 3- [ : . .
g R B P PP KA U et ohepytinipura:
1-(5- thilﬁHoQﬁoldﬂD}thr))bﬂmlpBI-I'(e-Qpentyle)(yZ—ﬁi((mﬂmircb’ryd:tbylpﬁteazl)mioutea;
1-(6- (Per(tzlr(])lt(g)jo)twl‘é{lllﬁy)}: Q 3 {l}nea ga)é lgrllecasébgnyn h?cl)Jurrgaa
1-(2- m¥th%l‘?1 ﬁx%azragyiz )a];?gmeﬂw@emrwdngneyw Opehty N 3

| pi perazin-
&VﬁhpﬁﬁndhﬁﬂphynéﬁWQmeentyIoxy)phenyl)thlourea
1-(isoxazole-5-carbonyl)-3-(6-(pentyloxy)pyridin-3-yl)thiourea;



1- (3-fluoro-4-(pentyl oxy)phenyl)-3-(2-(4-nethyl pi peraz
in- 1 -yl)nicotinoyl)thiourea,;
wd 2(08~ng327net hyl pi perazin- 1 PCT/US2005/017308

-yl)ni cotinoyl)-3-(6-(pentyl oxy)pyridin-3-yl)thiourea;

1- (2- (4- et hyl pi perazin- |

-yI)nicotinoyI)-3-(4-(pentyIgxy)-S-(trifIuoronethyl)ph

enyl ) t hi our ea;

1- (3-net hyl - 4- (pent yl ox hen 2- (4- et hyl pi peraz
1-(2- memlgylmcotwoyﬁrk@g&ﬁ@y%ﬂhﬁl)éfglﬂéar%mfthyl)%heﬂ(yl)thloureg PP

I- (benfsgmdge%aamzsfetd ea%ffyn% d-BenBiRyraRenylHidi-aur ea;

roxyni cotino
1-(4-(prdyl 000 Bt (yhﬂu(qrynpht&amlyﬂ)l)mhh)ﬁt(ﬂe(ayndm -4-yl)thiazole-4-carbonyl)thiourea;

B L

1-(2-rheXh 11(81ﬁﬁﬂ11hyr111n(623- ww@myn(@q%nuywm 3Qmﬂuoromethyl)phenyl)thlourea;
entyl oxy)-3-(trif]

R i e L 2 b

henyl ) t hi
1&%‘}1“&0&1%&){)%%2?3{%%&% %g) egy(z ri Ifloﬂgfgmet hylygl)f)hen yl)

1-(4- (@@ﬂwlom)raaﬁgxﬂmrpmgﬂle henyl)-331 RAdttiadiarokeot-F B Lthjourea;

4:
1 (1soiegz g;e_(ﬁ Q&:X-&i fpenéjl(}%ys th %ﬁ%ﬂ;{ lgﬂl‘%ﬁ%l tﬁli:on{egm :g |
1-(benko (c$[ 152, 5]U_ﬂzrch)az_6}e(¢}wbm}d))x§/-ﬂa('wn§yl<)xy33 ((riiluoromethyl)phenyl)thlourea;
A S POy SR i,

1-(3-fRiof-BYp dnftf164 y)SheyH AL Q’ﬁé‘th}lthl 8-thia@iazole-3- carbonyl)thlourea
pent’yl oxy K (pyrazol o 1
1-(3- ﬂL@]cpé-l(pqﬂtjdpﬂ@pl)gnylaﬂb@r(ym@m3oﬂ}tglgzoli 4- carbonyl)thlourea

1-(2, 75c( é]eﬁx?fﬁltyyzlzgﬁﬁpy él pg‘?'i;ns%ﬂé{ l%%t%ﬁogﬁlé 3;(3 -fluoro-4-
1@&3@&h@hﬂnyﬁhbmvh%;3 (pyrazolo [

1-(3- fi}x’o?c%g]((g‘}éﬁ(l I ne 5 ﬂ%&g% g;ﬁéggli("ﬁﬁf‘la%3 ltnzllzole -5-carbonyl)thiourea;

1-(3- ﬂlu,o&y ﬂ(ﬁwymﬁpmﬁ 3c(anhany1hs)omom,|4eabonyl)thlourea

o LS
1-3- filuo&?ztf(ﬂaﬁﬁb)@})b ﬁ@t@ eﬁh)mymﬁiakaawc)arb”onyl)thlourea

%@w uor omet hyl ) henyl)thlour ea,
1-(3- fll!iO((ﬂ((n@ﬁ}dhw)p B= %@rmwlrf) ﬁnﬂb@rpﬁ’@ghy; oxpzolegt-carboniyl)thiourea;
1-(3- f!l_lf%( eﬂgﬁ%ﬁﬂg%bﬂléﬂﬁ‘l %Ing%l%tphr(l)dmei 3- 3<,:arbonyl)th10urea

13-l Gpeylbosphorsi) X @Fmétﬂlwei riBubepeptydryd plchi-carbery)thiourea;

1-(3- fﬁw&q ﬁ3 ﬁefgﬁrgnﬁ)apﬁ Bo”tﬂ%g )thladlézole(‘P E)Xnﬁﬁlm)ul%a(t rifluor

1-G-flRrd-43péyloRp ﬁéﬂyQWOlscﬁgidlf 5fchtbon@pionyda) phenyl ) t hi our
1 (berzota b Sad we%erésg@ew bidsBgororbtpentionyphenyi)iiourea;
1 { ! 1yl 3-(t
11,3 1Fn%ﬂ£lyg-‘3rfrg[tﬁ%¥§@ 3'1&1 %ﬂ%&hl? gharagagh}n% -G4mboRgat yl oxy) - 3- (tr
1ﬁwqu@uhmymyﬂﬂuﬁuﬁmrlfluoronethyl) 4-(4-(trifluoronet
1-(4- I_nLXt%%lp ? 18d122?1 (c%lgog{)lgg}/(g%%éﬁ@%%ﬁmﬁlfl -3- dylzl?guo&rea

1-(1,3- &ihl)eﬂ*wlﬂl-})yri&oﬂﬂ E—@irbﬁlqg) B-IOtiS-(qwn@dloxy)pyndm -3-ylthiourea;
ol | ar [ no
16 Gy BRORT BB a1 C LTS PO REF S T kT G pigyre

1-(2,7-dimethylpyrazolo[ 1,5-a]pyrimidine-6-carbonyl)-3- (6 (pentyloxy)pyridin-3-yl)thiourea;



1- (2- (nor phol i nonet hyl ) ni coti noyl ) - 3- (4-(pentyl oxy) phe
nyl ) t hi our ea;
wd 2¢08/g3ror phol i nomet hyl ) ni coti noyl ) - 3- (4- ( pent BEDKFI03017308
(trifluoromethyl)phenyl)thiourea;
1- (2- ((di net hyl am no) met hyl ) ni coti noyl ) - 3- (4- pent yl phe
nyl ) t hi our ea;
1- (3- (benzyl oxy) phenyl ) - 3- 059((d|nethylan1no)nethy|)n|
coti noyl )t hi our ea;

1-(4-npetifyd-2 ghen et Hind I 2ahriTicgy e ¢ayp oD o6 ey loxpyridin- 3| -yl)thiourea;
3
o-GAITPRMREP L e pntat RSN pRrageery )

1-(2-(4-n{ethy(piperphiol li-yipnicbtinay DS phenaxyphenglthiowdea; 4- (oct yl oxy

hen t hi.o )
1S berarion A Blsptnay B g R ge RSP
1-(2- (49&@1&\,@%}5&’9@% iAo FI3-(4- (pentyloxy)phenyl)thlourea
r phol i ne- 4-car bony] ) nj cotjn ¥53
1-(3- ﬂu@zp ﬂ)‘&?ﬁ“}’){l@%ﬂ}ﬂn)’ ﬁr@dﬁégethylplperazm 1-yDnicotinoyl)thiourea;

1-2-(& %‘ihﬁg@ﬁaff?hqm%xﬁ&ﬁmw 33(6(@&&&16@)5%%9Lﬁﬁﬁlaafea— 1

ni cot i noyl
1-(2- (4—11(62h)(lplperagnﬁyylpmgémgz]|)ﬁ (45](pentyloxy) -3-(trifluoromethyl)phenyl)thiourea;

1-(3- ne«%/ {]%IW {PS?{%’?%‘?’%?‘F%ﬁg rq l(? {r&%g{ﬁ@&gz\ﬁk Q)S)ﬂmc%hnoyl)thlourea

1-(2- hlydfo&yﬁl(;@hlmt)tw{ﬁphmoaymetht})mumm i noyl ) -3

1-(2- wazoz%fé&‘ A m“p&? n‘%pékfﬁﬁ}ﬁ%ﬂl))%guma

1-(2- hi,ﬁf’oxm%@ﬁﬁdygxyaar sen&ﬁﬁ%lygﬂmmmt hyl') phenyl ) t hi our ea;
eplyl oxy)p el ‘%

1-(3- ﬂl(ozo H«}(pm@y@xy)g%qny]f)@y 2) yql,’r(gqyp@atmoyl)thlourea

1-(2- hy(i éf&e]ﬁ QQ‘WQW@@ ; rrpefglbfb%e‘t}{%h%nﬁ)thiourea'

1-(2- h]yd(c&y@@dﬂm@l)lﬁfy(éhmlm)inet-iyw3)-(tr1ﬂuoromethyl)phenyl)thlourea

1-(4- (ggch Edpent{ézne% %ﬁg}l @F‘g{lﬁ{l ﬁcﬁ% cf%é?tjhgp%ré(él ) thi our
1-(3- l?ﬂ r hex | oyj M—ﬁieﬁ@kﬁ@) 3-(trifluoromethyl)phenyl)thiourea;

X henyl ) nmor phol i nonet hyl ) ni coti no
1-(3- lwd;q)qypyggip%l f}/(f phenoxyphenyl%thl(oure:ap yh)

1-(3- f]uo('(s 4((ﬁé}ﬁ%}xk>§§b{arﬁb@w ydoryRicoiRsypiabiregmet hyl ) ni cotin
1-(4-(perftRlokyded- ﬁhﬂuommmwphe)nyi)c&amwml Sajpyrighding oreregphfhiourea;
1-(4- ée%gl%ﬂ‘g)? @y? g’r# A’?o;qgg’gz% imding car%mﬁl) hs“’“‘ea (3
1-(4- pelatye;mxylp)be(pyﬂamlh IQSUa]pylnmikhlﬁéé-(:dbonyl)thlourea
o TR O R b a1 0
1-(6- (%ex(t?l’o&wﬁzf i@indB- le@-@%ﬂa@éﬂbf%l@lﬁ]ﬁyﬂlﬂlrdﬁle -6-carbonyl)thiourea;

ol i noni cotinoyl)thio
1-(3- ﬂu((rg-4rfg¢rphlg}(y)pb¢ﬂy&)0} (gywo}o[bS -a]pyrimidine-6-carbonyl)thiourea;
1-(2- ({1‘ %ﬁg%ﬁ%}ﬁ%&ﬂ@g%%ﬂ %) 'yR)'ﬂF')e@(mﬂuoromethyl)phenyl)thlourea

I'no pent yl'oxy)-3-(trifluoronet
1-(2- am;drmmmawqauunal)memnoww@eﬁie@mhqnwmpwsgo05/ 017308

1-(2- {1($ mfé}y %/ nylyf gcz?yy dﬁt )gfq' )(éeﬁltyé% Iy% -3-(trifluoromethyl)phenyl)thiourea,
1-(2- é’ce(aﬂn@dfﬁﬂlﬂﬁbﬂﬂ%l(mQyérﬁyISX)()&@ﬁﬂﬁthmyﬂlyldphmﬁl-)tyio)utd‘al our ea
(5-((3-(4- (pelgtgfloxy)a? %&Iﬂ?lgrtolrrpe(t) yl}pheny )%1101%61%5])02;% ony{%yrzél -2- )Hfme%hyl

acetate,



1- (2- cyanoni coti noyl ) - 3-(4- (pentyl oxy) phenyl )t hi ourea;
1- (3- (benzyl oxy) phenyl ) - 3- (2- cyanoni coti noyl ) t hi our ea,;

wd 2¢08/n¢R27nor phol i noet hoxy) ni coti noyl ) - 3- (4- ( pePtHi82095/017308
3-(trifluoronethyl)phenyl)thiourea;
1- (3-fluoro-4-(pentyl oxy)phenyl)-3-(2-(2-norpholinoeth
oXy) nicotinoyl)thiourea; % (2- (2-nor phol i noet hoxy)

ni coti noyl)-3-(6- (pentyloxy58yr|d|n 3- yI)thlourea

i S B S
1- mcof(nélﬁl(jogsn{% %Lg;@%%??tg}g)pls)endm 1-yl)phenyl)thiourea;
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2. A pharmaceutical composition comprising a compound or salt of Claim 1 together

with at least one pharmaceutically acceptable excipient.

3. The use of a compound or salt of Claim 1 for the manufacture of a medicament

for the treatment or prevention of a viral infection.

4. The use of Claim 3 wherein the viral infection is a Hepatitis C infection.

5. A method of inhibiting HCV replication comprising contacting a compound or
salt Claim 1 with a cell that is infected with hepatitis C virus, wherein replication of hepatitis C

virus is inhibited.

6. A packaged pharmaceutical composition comprising the pharmaceutical
composition of Claim 2, in a container, together with instructions for using the composition to

treat a viral infection.

7. The packaged pharmaceutical composition of Claim 6, wherein the viral infection

is a hepatitis C infection.

8. The pharmaceutical composition of Claim 2, wherein the composition is

formulated for oral administration.

9. The pharmaceutical composition of Claim 2, wherein the composition is
formulated as an injectable fluid, an aerosol, a cream, a gel, a tablet, a pill, a capsule, a syrup,

ophthalmic solution, or a transdermal patch.

10. A method for treating or preventing hepatitis C virus infection in a subject in need
thereof, the method comprising: administering to the subject an amount of a compound or salt of

Claim 1, sufficient to treat or prevent hepatitis C virus infection.



