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PYRTQJ 2, 3-d] PYRI M DI NES USEFUL AS HCV | NHI BI TORS, AND
METHODS FOR THE PREPARATI ON THEREOF The present

w0 noentizen rel ates to the use gf PCT/EP2006/062290

pyrido[ 2, 3-d] pyrim dines as inhibitors of HCV
replication as well as their use in pharmaceuti cal
conpositions ained to treat or conbat HCV infections.

In aBdﬂlﬂ)d){Z,&ﬁ]d’\ﬂREdHhINE&Mlﬂm AISeHQlVeH\IIﬂIBITORS, AND
conmpounds pgfg OD@POW’? allﬁﬁnggﬁper ns
processes for e prepara |o suc conpounds,
pharmaceutical conpositions corrprl sing them and

conbi nations of said conpounds with other anti-

dde presentripyqngipn gefates to @P SoUR¥ido?, %@Mr%ldtnﬁ%a%@émwrs of
IH'(E’V lré‘lﬂiceﬂoﬂ s \i/élEasmhb@ ubd m phfarrﬂadeﬁilcdﬂ Q@mﬁosw’kﬁﬁ-aﬁned to treat or

REREe EY RS Tp Ajiom b BeSesh g i s to Compbiinds per se.

diwe presentablantion dlsoa:lonwfmaocdsse(stau‘é)e ,pre:ﬁathn d)f Wédhkempounds,

Sl B e B AL depmons
W@ﬁh@h@l‘aﬂﬁnggrﬂgﬁntSand is closely related to
t hefl avi virus genus, which includes a nunber of

‘IﬁoﬁlH%ﬁ%n%srﬁ}édoG@:&ﬁg 1589 5&‘1‘15@%%&1& %ﬁg ﬁ@dtedSlEQHe 3] oij:‘l?ﬁgf‘ﬁral non-A

VI rus ever viru e ani

pesh mnaugs fCehaol o al.ianse 2AdI 35963620 B8 Mchepatitiy C virus (HCV) has

dﬂe@drfl@@ﬁ%eﬁg bg SorfsRi¢E¥le mEliYall réste@chQEhﬁdrV@'M fqﬁ§ Walker B.D., New
n SUTI | T W (0] ar

S 75, SRS Ty i e S RS s Bty of

wirusesris et fepacieiogesustandhs eldsgdy rdRitéd sethe fdeivirus genus, which

%ﬁélﬁ'%ets Y %?nbe?gﬁw?ussf ﬂﬁpﬂlﬁ%lteﬁr?E ﬂ %?8 Sn% gsr g% gcg%i;ca virus and

ern or arou

a'nﬂw fexer viigus, uné tqﬁble y‘lpml pestiveme fateidy, vdrichyisalades baving ral
\firfiia 1rfis mwt 5[y {s%dshﬁve%ﬁs%uﬁlﬁgle saahd/earmgl \ﬂruéywnh a

an or chest Seril es co- and posttrans atlon

ERRRIp? 8t @ 960 Qb@s@fafgb%gwmea&o@tprﬁw [T %ranslated
\té glaxhs Which ad6it RN A Becovitlarglstraétutes | anidal ceptral cpeﬁ seadﬁlcg figife that

SRS P Sirbla RO Rin 8o 01053030 bR (RiEpoiyprotein
penmdas ten gene prielusis ivhidsare genahted ifoal the pze;crm;br polyprotein by an
I
o%é‘#aﬁé}f S8 o] S R A oot iR R mecificd by
Holast and viead prateases yThenvirslatrepsweh ﬂ@tﬂlnﬂmué@ﬂwereas e,
%ﬁ@l@%m@br&@ﬁ, gihd #¢ étivelopB gB/cBprdteins E1 and E2. The non-structural

(NS) proteins encode some essential viral enzymatic functions (helicase, polymerase,

protease), as well as proteins of unknown function. Replication of the viral genome is
mediated by an RNA-dependent RNA polymerase, encoded by non-structural protein
5b (NS5B). In addition to the polymerase, the viral helicase and protease functions,
both encoded in the bifunctional NS3 protein, have been shown to be essential for
replication of HCV RNA in chimpanzee models of infection (Kolykhalov, A.A.,
Mihalik, K., Feinstone, S.M., and Rice, C.M. J Virol. 74, 2046-2051, 2000). In
addition to the NS3 serine protease, HCV also encodes a metalloproteinase in the NS2
region.

HCYV replicates preferentially in hepatocytes but is not directly cytopathic, leading to
persistent infection. In particular, the lack of a vigorous T-lymphocyte response and
the high propensity of the virus to mutate appear to promote a high rate of chronic
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5b (NS5B). In addition to the polynerase, the vira
hel i case and protease functions, both encoded in the

whedoanz2spnal NS3 protein, have been shown to BPEI/EP2006/062290

essential for replication of RNA i n chi npanzee

nodel s of infection (Kolykhalov, A A, Mhalik, K,
Feinstone, SSM, and Rice, CM J Virol. 74, 2046-2051,
iﬂBCI)iQn | Theaglate t6i roajot HCVhgenhi§Pesard mereghant Ehsibtygd€\vhich are

‘Epcﬂgﬁai%uféd g@&?&ffﬂﬂ&ﬂgft q?@@%ﬁ)ﬁ%ﬁﬁ%ﬂ@ M@&nfnﬁgf. &Botype in the

|1 cates ent I"al g ato tes
wepe- yFarynspeehtIEY typediapepunts fﬂlé?’% TSemrcent of all HCV

Ilm@tfdﬂs@mhelwmféarstat@yl Pie extdiRivie %@het&fhe@eryga@fty BSHCV has

haocyt e response and.the hi ensi t h
P G ostioang SRR T GRSt S AP e AR fulties in
vhcoing deviefoparichDind thé bick ofiresponsaad drerdﬂsiv Agessoimapsisl 7@ndillion

%fs? %8{1%w%e§geb 1n¥é<): e c‘iyiw hepl'éﬂﬁ.%/ A F%lfgf(%ﬁ@t LFéllowmg the initial

pratd mﬁ:ﬁm a g@mmty pé 1nfcptcd1md1y$1@i&:ﬂeﬁglop jghroniohepatitis, which can
g?«?g‘réé@ 4§ hv%'llecﬁf)r&i?%a&n@@i &%B?ls fegﬁ s?a%[ cliRer & éh%é GRETIEE

ctions I n e ext ensi ve
dhenatacellylat erEipeine) @‘{atlemal #@WW&%O]T Hﬁ%ﬂk(éqﬂse%ua Beuelppgent
Mf&bﬂdalsmbmbﬁmMaﬁagdnm ofH@ﬁdﬁ%i@fc Mbwldgyn% 5 Suppl. S3-S20,

S0 AL S S SR ATy il s o

\maﬂ iduhedld. Soh ealomd, andl Ecthwlewmg&pmﬁor KveT transplant{tiday)) .

%Ile g} 5391 iﬂ?CVSJua: gé%ev 8\5@1 &ﬂih&? Wlt?l on%nJ tQ(i Bl'i)é}l] BI Rlood
cpamiupts ofgpr example follayeing blqud@nsﬂlmea@r ngratv@nws Klnlgmes The

ERFREAGEF diY I\%{osgé fé@t@%‘é‘ed RAfoddLerdeifipalal &8l th 4! @¥wnward trend in
car ci nopa) tional Institutes, of Health Consensus

Be %’ﬁ?r‘é}%l P&%}{fl@‘rl@w@@ Bogexsresiven %&i@*@ﬂ&ﬁewn to the end-stage
EﬁBﬂdlbéa!sé the exiltatiofeoOins Wil cobtifuPiel preseit atious Médical and
iver .cirrhosis.due tg. ection i )
BRI bR st R R a4/ . {SEH iy, 2002
and is the | eading cause for liver transplantations.
“IIIha meainsehit ONthix c}hﬁ{c dﬁease Cis:atf uirhételigivalmuet peificevduktent therapy is
AR BAE StsBbe B B RO B F bl bR hoe

[FoWn % drug use.
The i ntroduction of d| agnostic tests used in bl ood
SareehHOY themplesdrd msed do(pegplatbd) igerteromralpha (IFN-o) in

?ﬁl%mta{l@ﬁ] wlﬁisﬁ.b%(}lrmy&ir&gﬁﬁ?) th&%ﬁ% girelda gt' s\(lstgmte& 91’%'0 logic

Ow pr.ogressi on | Sease
esspenserig maye ghaniddfsofwatients etitﬁcct by genqiypeskyiruses ard abous 80% of

RS §¥ectBd By genotypes 2 and 3. Beside the limited efficacy on HCV type 1,
combination therapy has significant side effects and is poorly tolerated in many

patients. For instance, in registration trials of pegylated interferon and ribavirin,
significant side effects resulted in discontinuation of treatment in approximately 10 to
14 percent of patients. Major side effects of combination therapy include influenza-like
symptoms, hematologic abnormalities, and neuropsychiatric symptoms. The
development of more effective, convenient and tolerated treatments is a major public
health objective.

Thus, there is a high medical need for low molecular weight compounds that lead to an
inhibition of HCV replication.
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econom ¢ burden for decades (Kim WR Hepatol ogy, 36,
5 Suppl. S30-S34, 2002). The treatnent of this chronic

waik®easresis an unnet clinical geed, Si nce cur reCIL/EP2006/062290

therapy is only partially efféctive and |limted by
undesirabl e side effects. Current HCV therapies are
based on (pegyl ated) interferon-al pha (IFN-a) in
dolmsibeen swprisinglly fourdahatrdenivatives of ppmdi[AA3td]pyrimidenezpyxhibit

351&1%9:3 ﬁﬁﬁllh‘ﬁ#lec fa u%i%l:t@@ kx&thrﬁévoﬁf}%ﬁdﬁlﬂ‘?ﬁé‘ée td@@%tld\'fgg/?nhibit

atient enotype 1 uses and
é{ﬁ)b{ &eplicptdere These @@I@ﬂows g@ﬁb@f?fﬂij% usefidjn troatingeey] combatieg HCV

linfetiied iehdanfm@gy on HCV type 1, conbi nation therapy
has significant side effects and is poorly tolerated

in man atients, For |nstance |nreg|strat|ontr
&82;99@%9 %é deparihies grigazoling derivativies that arsiiphibitors aﬁiFGFB—Rl
sedéptoekﬁfagé &%J’B@FJ Medibied dighapy. |melQﬂ9¢ﬁ$§chB%ta 4¥8iAd11
[O rra el er or
BhSl slepgartyed 9@3@{%&%&1’8% (R irsf et o Yinase

| an uenza-li ke synptons, hematol ogi c abnormalities,
amdddiﬁonﬁ ,ONE¢ 1020584 dbsslyba@tcomounme;vlde}vaiegmgams@fof BRdrRokine

FhoeB alifin e SRLERIRH ofBRhE afdiiehbobbE S { beightufication
ratsdlenanbmp@s@ phermaceuticab cempésitionseiogtainingthosecraspauinds. Further
lG@fodsQr o’vfél?& '?6#&119 E‘g&?fngw CERA bﬁéﬁél&ﬁle M:eﬂ?@x%s?&%’ced

surpr|S|n oun erivatives

Shsordssy an ars@tmem ofi prevengian Phasthmptheymatpidasthritis.mporisis,
RBHABghn ivah@MHrR ckijedtioR JreMeonid bHRBIVe WuBfiodd?P 8Rease.

derivatives inhi b| t HCV replication. These corrpounds
e therefore useful in treating or conmbating

%&P&Q@%Oéﬁ%l% desprbgFdPR-kinase hbiteds éslswtlaré%@@msé@nd the synthesis
qhbreGEZ @aid&nqﬁhh&sadrb vissul ﬂaainhaﬁﬁng fulhda gtrm féatihgleeckle

SRS The sn EeAinR e Tl RPTS trileg By 1D e, 6. getomary hear

tdiseasear e i nhi bitors of TG--b and/or p38-oc kinase. In
addi tion, V\ﬂ)4/ 020584 descri bes conpounds which are

ﬁgé(ﬂ%g d1 cko Sﬁg %’S@%Ln%%l{o%c es%ﬁﬁ rfor%ﬁé Byev%%(tio ar.h% remedy of

conpou
patﬂlaCdaﬂurcn al so enconpasses pharnmaceuti cal
conposi tions containing those conpounds. Further

WQ‘%? r\ﬁo%ﬂplﬁlf gescﬁﬁestl{i&fﬁl% ‘ﬁ@{efg%%mﬁ c c%%f)d()unds which inhibit

e Tecd
the epidermal growth factor receptor and related receptors and, in particular, their

tyrosine kinase enzymic activity. Said compounds are useful in suppressing tumors,
especially breast cancers, where mitogenesis is heavily driven by EGFR family
members. In addition, said compounds have utility as therapeutic agents against
proliferative overgrowth diseases, including but not limited to, synovial pannus
invasion in arthritis, vascular restenosis, psoriasis and angiogenesis. The compounds
disclosed therein also are useful to treat pancreatitis and kidney disease and as a
contraceptive agent.

US3873545 discloses substituted derivatives of pyrido[2,3d]pyrimidine, which are
particularly useful as neuroleptic and tranquillizing agents.
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di sorders and the treatnent or prevention of asthnma,
rheumatoid arthritis, psoriasis, solid organ

wo ea@ndpi2ant rej ection or chroni,c obstructive pRCTRPENG062290

di sease. WO2003059913 descri b&s roh- ki nase i nhi bi tors,
derivatives thereof, and the synthesis thereof. Said
conpounds are useful for inhibiting tunor grow h,

tOsscladragt dr 073, 74y ddsunlod pﬁido[b,ﬁdi]pyr’anﬂimgledwt@es, in particular

Ig 1 : Qnar
e Ot Byl B P ol go ARy ond
gBasmalyticropetiessr event i on and remedy of cardi ac
failure. Furthernmore, W®5/19774 describes bicyclic

hetes 'irﬁﬁ?,lcé'{?&lﬁ’e P ﬁé Qt?tls"@ 'VgrP 'HW [RNA Eﬁ?beeﬁ’étgﬁéd‘ﬁl blood in 1-

receto and at ed receptors. an

W
%g\f?%ql@ uMgthin %qura&ewfﬁu days kiryalyalh nawt%deaélop\lwwceﬂ injury.
%bdn Qf dﬁen@e{ fre USEhptbmbtic Mﬂﬁ&téﬁd: ninyUJMﬁpercent develop

eC| r eas cancer re mto

i) ;Wea%?% T BYOTEER V%l’eﬁ%fnﬁ qgte. | Antipdicf g HCV (anti-
$H’'V) dowsionvasabhabezottel detectablesduring rthmmnrseoofa@lmss sAnti-HCV can
%%'e{é%{ed% 8 b76 gJ fc‘eht"oef %ﬁ@ﬁt@ Fﬂﬂ'& an%'t 8F§rixgﬁomk R&d HldalpBgommately

Qﬁ)tpmqeni of paauatye 8 Irmnthaeﬁteé mmt Qf nﬁ@@pnaHC&’ lafmtlon is self-limited in

POSRES Of catbe K‘e@@%‘x’f RSafhcRELAPBA I RlaRc SO SIPCHTENA
sef to r eat reatitis and ﬁ ney ‘di sease and as

ffit'%r@ ?rtenzmswsfsma i scl oses substituted
derl vat | ves of pyrido[2,3d] pyrimdine, which are

Redolut 8SIh@tént o8 mﬂhnfaae@ ﬁid[\@dhﬁﬂﬁ fafl 18 eréalt ai thd REHE b 5 #hdiths and
escri,

v phromic g B Prsialeit SURuph SO b AT, Viremia,
l[l}mnapwf&-tarpyd)dme chiohi?, ipatfitisyis ione df the ndﬁt stilinig\festures of HCV

J:tn(gl ﬁ(ﬂirom 'ﬂ aggfsgtﬁ %r% @{1&' aﬁ-ﬁgi H?)lu%( %)}o%&f%vﬁl%g{etsélﬁ%}f at all, at

RNlnw:mﬁe withowtsymptans or thysicel signs 1n the majetity. ofinatierits duging the
FH§ e %eﬁde?gﬂgeﬁﬁcﬂér{ t%ﬂ%m@ IHrst RBpdas ﬁlagyegﬁiéﬁ% with chronic

Liver rmorlt atlents
Wﬁ’(s&rﬁttth%tlﬁ‘t‘?d)f éﬁYeé?IEF‘?I’é 0 @Naycez%h\@s jseas8ent devel op

nalalse meakness or anorexi a, _and sone becone
i tRlohfe hepititis) RflaBimdiOrytdeNs {rfiMrite the portal tracts and may also collect

in small clusters in the parenchyma. The latter instance is usually accompanied by

focal liver cell necrosis. The margin of the parenchyma and portal tracts may become
inflamed, with liver cell necrosis at this site (interface hepatitis). If and when the
disease progresses, the inflammation and liver cell death may lead to fibrosis. Mild
fibrosis is confined to the portal tracts and immediately adjacent parenchyma. More
severe fibrosis leads to bridging between portal tracts and between portal tracts and
hepatic veins. Such fibrosis can progress to cirrhosis, defined as a state of diffuse
fibrosis in which fibrous septae separate clusters of liver cells into nodules. The extent
of fibrosis determines the stage of disease and can be reliably assessed. Severe fibrosis
and necroinflammatory changes predict progression to cirrhosis. Once cirrhosis is
established, complications can ensue that are secondary to liver failure and/or to portal
hypertension, such as jaundice, ascites, variceal hemorrhage, and encephalopathy. The
development of any of these complications marks the transition from a compensated to
a decompensated cirrhosis.
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HCV) al nost invariably becone detectable during the
course of illness. Anti-HCV can be detected in 50-70

w@erean2snf patients at the ongset of synptons BEMEP2006/062290

approximately 90 percent of pafients 3 nonths after

onset of infection. HCV infection is self-limted in

only 15 percent of cases. Recovery is characterized by
dilsapp bepatitis € infectitlyldaltof qihosid incd leaBIdZOrmmﬂnn obypatients within 2

|5 |

cites SO SRS LEnOARE) CiftRAU arld enBREAE Bredisonse may
weeasienaliv devedapetapidly; iesragiadly neieag |patl@ts\mth cpgosRitang ﬁ190h01 use.
THrbY q{fecimw HIEY i§ RdsBEifet tvth an Hibre8¥d disk bR1iSer cancer. The

c jty to e chr c hepati s one of. the
RS oREaRY 1 G P B R AATTGI) OGGHP GRFiES & background
Mﬁlﬁlalrﬁmahoﬁ and régepbﬁabh yssaéhatedsmdi chivsnip heywaeisis over the course of

ﬁ%{(ﬁlﬁ%elg?, or org gg ldg? o é)stl clg?% I—fngél %ﬁla ehliﬁ?lé Bg%ulr élll1 he
@ummmyQﬂwnﬁmM$t two decades after |nfect|on Synptons
first appear in many patients with chronic hepatitis C

iﬁvérr}ﬁ)r&lﬁ oﬁé f'ﬁ%%'r&d%&%?‘tha%c é’@ﬁ&fﬁfegfﬁé s, dﬁmﬁgfds Such

I'm chro
tdhmag@mam Ibe thear@sldt efiidrahagtivallyde go shtoais hepatitiserpes B or C) or other

‘Hvb‘ls'itn?ercﬁohéﬂ(eté1 epa%it@sp ‘BQ(YtB@a) a—ﬁk%nbaﬁ.& tes. f)Hlﬁﬁlﬁ&%ﬁcéﬁ recreational
usual E,nag'panl ed focal |iver, ce necr05| S. The

(S FReaHslY cqhal, éﬁE‘Pﬁ‘r‘FFatOeH%‘“BB W‘F’&d’lr%ceﬁ%%? (&< Bfgimmune

Ihﬁf)dtﬁiﬁ? dnetdbr:ihb dtlslo‘tﬂﬁi's hpi& Cglyl@dg‘én ajr midaiStérhgeedisorders); or
interfa epatiti

spsT BBl (MR s Rk R e EilFost R Bofa i pgfver
Idamdgdz and a potergtiad comtibuatof todives ifailurs viapndgressihetcirridses of the liver.
portal tracts and imediately adjacent parenchyma.
YPES 138 8BTS b, Snb el PEERRINERNS RORh the
Sgetmeni bf Gbiopraliferatpyedjsarderst incloding Riyst ﬁbrosuef Hmwvas asit is
Sbla&b8e, fivd £58sik hpa"y%'cﬁuéeﬁ b‘y‘}ilﬁ&eﬁﬂ &hi8 1&?%&% including the

separ.ate clusters lTver cells Into noH%I es.

&iapéwes Gfvims.pMost lénRﬂ’ét%‘ilYn iyestibnais &y agpecibic cep@l@ag & g dlisease

pasEréBionIfipatidnits BFsctsswih Heawere fibrosis and
necroi nfl ammat ory changes predict progression to

|rr 0sis. Once cjr sis 1s established,

rﬁew%ﬂgn%lx rfowztﬁ thesempgusds gt PEFSgMt igventiga inhibit HCV
fréplicuﬁ@h aHdNoeplicatipn réfeds 16 eairbess bPRpraducing @8 making copies of
AREL ISR R S5 B Zl L PSRy Pl g e reptcation of

¢ CVedtusen e wharker thh eeplicatims ofi tbeyHOVORNA gemopensat ed
to

It is important to treat HCV infected patients at early stages in order to avoid disease
progression, thereby avoiding that the patient develops chronic hepatitis, liver fibrosis,
cirrhosis, hepatocellular carcinoma (HCC), or death.

The compounds of the invention are valuable in that they may diminish the HCV viral
load of a patient to undetected levels.

Disclosure of the Invention

The present invention thus relates to the use of a compound of the formula (I) for the
manufacture of a medicament useful for inhibiting HCV activity in a mammal infected
with HCV. Said compound is a pyrido[2,3-d]pyrimidine of the formula (I):
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a deconpensated cirrhosis. Chronic hepatitis C
infection leads to cirrhosis in at |east 20 percent of

w@adobaz2s2 Wi t hi n 2 decades of the onset of i nfBCI/EP006/062290

G rrhosis and end-stage Ii ver®di sease may occasional ly
devel op rapidly, especially anpong patients with

concom tant al cohol use. Chronlck/g%ectlon by HCV is
associ ated with an increased ri sk l'iver cancer. The
prevailing concept is that hepatepcellul ar carci noma
(HCC) occurs agai nst a bac of inflammati on and
regenerati on associ at ed romp hepatitis over
the course of approximatgly 3|or nofe decades. Most
cases of HCV-rel ated C in resence of
cirrhosis. Liver fibrRisis iNs oneNof t processes t hat
occurs when the liver is dama@ed. Such damage may be
the result of viral activity (e.g., chronic hepatitis
tYPGR ABofle, Shit os':[er%lgcﬁfl d%‘% a@éf&trh&ﬂﬁe ($todug, ester or
par asites, ’bacte em ca
mm%ﬂwﬁﬁe@@W@ﬁW§wﬂﬂ@creat|onal drugs, excessive

?gqg Hﬁhrg u?f(; Iﬁf?ﬁﬂﬂ Eond- pglscfh%lliﬂsﬁﬁﬁ&i) %mmwgﬁg@ggfﬁﬁgﬁem(s) of the
(e: @in:mq mﬁ)’émg eﬂﬁ lcﬁﬁﬂ‘ﬂetcé%a]g?‘&fl’age di sorders);
g r b@ra@lﬁ?nﬂl©1\Mah<yddmy05rm1kylpd|h(§_@mﬁdmmodlhadkﬂ, pRpREIGiNn) 1-yl-

i brosi of, |iver nd a ) )
v SctiRyd RryRCn A SvHtPei® e At rafiy R B A substinued with
cirKhadkslofCLh@«kyyer It has been disclosed that the

I 8
7RI NEP o al L ANRCD ©ARRERILT R S0y chREnediyt,

L 0167 e o0 106G henatiy b B oS-Gl slignediyl, or

fibrosis nay be caused by di fferent ethiol ogica
agents, A nclidi ng the Hepatitis C virus. Nbst

i mpet+antly, lz-wer fibrosis is a specific condition in
the di sease_pfogression of patients infected with HCV
It has been surprisingly found that the conpounds of
the present invention inhibit HCV replication.

r epWheeain the dotted ring tagethse withd¥ ardZ dorm a Eﬂeb cnyeledvgvmg 5t0 8
ek ipSnBepPin8RidR rifg\m&Mbers Nadd 2 R SARMin sy E"ﬁﬂgoig althetied to

L B s e P BRTORER S e e

gEﬁ@ﬂEmnébidﬂCHﬁportant to treat HCV infected patlents

K PO SRy RO S Lrd ol Sl AP GRS Wherein

hepaaidiGsgcydloaliey, afryb Hes'i and Het” are each independently optionally
substituted with one or more substituents selected from C;4alkyl, C;4alkenyl,
C,alkynyl, polyhaloC; alkyl, halo, cyano, nitro, -COR®, -COOR’, -CONR**R*,
-OR’, -OCOR®, -OCONR*R*, -NR*R*", -NR*COR®, -NR*CONR*R*,
-NR*SOR’, -NR*SO,R’, -SR®, -SOR’, -SO,R’, -SO;R’, -SO,NR**R*, morpholin-
4-yl, phenyl, aminophenyl, and aminophenylcarbonyl, and wherein the C; 4alkyl
may be further substituted with —-COOR’;

R’ represents Cy.¢alkyl, Cs.scycloalkyl, aryl, arylC;¢alkyl, Het', Het’or Het’-
Ci.6alkyl, each independently optionally substituted with one or more substituents
selected from C;4alkyl, Cs4alkenyl, C;4alkynyl, polyhaloC; 4alkyl, halo, cyano,
nitro, -COR®, -COOR’, -CONR*¥R™, -OR’, -OCOR®, -OCONR*R*", -NR*R*,
-NR*COR®, -NR*COOR’, -NR*CONR*R*, -NR*’SOR’, -NR*’SO,R’, -SR’,
-SOR’, -SO,R’, -SO;R’, and -SO,NR*R*;



cirrhosis, hepatocellular carcinoma (HCC), or death.
The conpounds of the invention are valuable in that

wo bayg/1mey2 di m ni sh the HCV vi r§ | oad of a patPENEP1006/062290
undetected | evels. Disclosure’of the Invention The
present invention thus relates to the use of a
conpound of the fornmula (I) for the manufacture of a

rmh R rand iR*D sseindépendentiyrityidingen, (G 4Ry, dytioxyCy.allyl aHet -
mgal ound a

pyr i d 4T15ﬂ3ﬁ§]§rﬁﬁom4aW8?§%ﬁ% fd?prrulua ( II ? - an

\Wﬂle tfemdfipﬁn enﬂyt@ﬁ@ﬁ?@(ﬂ#&m@kﬂ@r m racenic m xture,

@E&ﬁRﬂﬂs,m&éﬂeﬁden@l& W&fo%@@'dr@4£1l&ﬂr eof, wherein Rl is

B e or i o S0 e

@ie}ﬁnf isMhdepéﬁdeﬁlﬂbr kg didgen, € Sk Hy Oy doalk iyl oCi @alkyriyly | -

f ur t%lﬁé‘il I&l}ﬁ ecil&)"(I 1ﬂaﬁ§;]eélyl< %15‘&@@,%%@0@11{@%&8

- NRFBt' cmm @la Gitlogempuhitgdting grauRgwite®1the atyl nentiopally
- NR%ul%%thﬁﬁ'l“t@@esquituenti Qlectedcﬁ'éﬂl(ﬁaélkﬂ?@gﬂ)f deny

kanedi kane

or Whetlkynyl Gealigicagenyl, i erwé,g%walmetlﬂ phosyigatbonyh i
a Hamidoph¥ syl CarhimeCNEhldyIplenl, rmmtzgm nyl84rborelil [ Khld,i-0RS, -NR*R™,

o chE poPRas f“@fﬂ ok za%g O, NRgRe

%? gt E’i‘ mNsR Yﬁﬁ REH:OGONRAR'S }Séffmmfhm S CONR*R™,
1,

4 r'géf}zr/ﬁ%rel RS Up@a;%“aﬁ% %hfnt?ogyl Hthet 1, o<21nd

rlllattt ase¥ group Ohparh dﬁ@smlp it defingd s & sethtajedsaripartiallytuagaturated

t I
ng 3%@2%‘3&, Gi@cg&w;d%k%é%);ch? ﬁ@t"e%o @lb%ﬁ%ﬁg éf&%l@ 3’\ R 19¥ing

cy afembers, more profgsbly 5 71ng ormfera‘b&xﬁﬁS ring
OCardbeii} vhichNh e one- dNEi*fc&@ﬁR@roatdﬂRﬁﬁ@Q‘éﬁﬂﬁ%lected from

(ﬁ'ﬂlﬁ%ﬁ?@% N% p S%iﬁr hl_ld vsvﬁsch is ol%gally 51%5 15dted on one dr more

carbon atoms by C; 6a1ky1, C,salkyloxy, halo, hydroxy, oxo, optionally mono- or

disubstituted amino, nitro, cyano, polyhaloC; 4alkyl, carboxyl, C; salkoxycarbonyl,
Cs.scycloalkyl, optionally mono- or disubstituted aminocarbonyl, methylthio,
methylsulfonyl, aryl and a saturated or partially unsaturated monocyclic, bicyclic
or tricyclic heterocycle having 3 to 12 ring members which contains one or more
heteroatom ring members selected from nitrogen, oxygen or sulfur and whereby
the optional substituents on any amino function are hydrogen, or C;4alkyl;

Het” as a group or part of a group is defined as an aromatic monocyclic, bicyclic or
tricyclic heterocycle having 3 to 14 ring members, preferably 5 to 10 ring members
and more preferably 5 to 6 ring members, which contains one or more heteroatom
ring members each independently selected from nitrogen, oxygen or sulfur, and
which is optionally substituted on one or more carbon atoms by C; ¢alkyl,
optionally mono- or disubstituted aminoC; ¢alkyl, hydroxyC;salkyl, C;.salkyloxy,
halo, hydroxy, optionally mono- or disubstituted amino, nitro, cyano, polyhalo-
Ci4alkyl, carboxyl, C;_¢alkoxycarbonyl, C;cycloalkyl, optionally mono- or
disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl, Het' and an
aromatic monocyclic, bicyclic or tricyclic heterocycle having 3 to 12 ring
members; whereby the optional substituents on any amino function are hydrogen,
or C;4alkyl; and
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4-yl, phenyl, am nophenyl, and am nophenyl carbonyl,
and wherein the C "“al kyl nmay be further substituted

WORMh/12220R 7; R3 represents Cl-6al kyl, C3-7cyrtDBEP1096/062290

aryl, aryl C 1-6al kyl, Het 1, T™et2or Het2- Cil-6alkyl,
each i ndependently optionally substituted with one or
nore substituents selected from G ~al kyl, C2-4al kenyl
@eykslakgrony or paot ofteadrodd fSahkyyl, hal o, cyano, nitro,

- COR6, - COCR7, -CONR4aR4b, -OR7, -0OCOR6, - OCONR4aR4Db,

Y SR e, BT il MR B o e

ornul SADNRY thRsmnuashirRoba avedicremiont useful denshibising HCV activity in
BV Dﬁﬁfl‘nfegeﬁ%llﬂyhcvhydr oxyCtral kyl, Het 1- G "al kyl,

poly ~Nal kyl, cyano, or nitro; each RS is

i ndependent |y hydrogen, or G "gily!l Zach R6 is

i ndependent |y hydrogen, or C “al kyl'y~eachl R7 is

i ndependent |y hydrogen, or G ~al kylweach R8 is

i ndependent |y hydrogen, Cl-10al kyR8 10al kenyl ,

C2- 10al kynyl , C1-10al kyl car bonyl am noC 1-10al kyl,

aryl , arylcarbonyl aryl C , Het 1, He C -
al kyl, or a nitrogen-pro g gr odp, wherein the
aryl is optionally substi withjl to 3
substituents sel ectedgf10 4al kenyl ,

C2- 4al kynyl , phenyl carbonyl, am nophenyl ,
am noCi ~al kyl phenyl , am nophengi)car bonyl, hal o, -OR6,
-NR4aR4b, -SR5, -SOR5, -NR4 SOR5, -NR4 SO2R5, - SO2RS5,
CIZ@?@J oxilR4alf ARG coisdiRFaIoNRAmBhic miXRte,QOOIRGE, ester or
? V@%ﬁ? - SOBR6, - CONR4aR4b, - SO2NR4aR4b,
c \ang, poly Rél kyl, and nitro; Hetl as a group or
r!%rR @ldd‘gﬁf@@ﬁodqiﬁledém‘ﬁ?ed as a saturated or partially

h t féﬁe@ﬁtse@l ) QY,Ghlkeny lb%gifﬁ&}ﬂnﬁjl ﬁbli/hﬁlb@’fdlk}q halo, cyano, nitro,
ete Wi nefer 3

et CERRICOOR -BONHY & KRR,

pr eENRHAPJORS NR“@ONR?‘@{W?&ORMNRWS@@M afRS§ -SOR’ 680,R’,
nor e 7er 4N ers edfr mnltr

oy R SN RS o RRPE 0 G, RSy RE e fpeny
on @aué)ogyl ang}t wherein the C; 4alkyl may be further substituted with -COOR”; and
nis0,1,2, 3, or4.

In an embodiment, the present invention relates to the use of a compound of the
formula (IIT) for the manufacture of a medicament useful for inhibiting HCV activity in
a mammal infected with HCV,

R2

L

NN XN

(R

Z F
R’ N N | \/
/

(IID)

an N-oxide, salt, stereoisomeric form, racemic mixture, prodrug, ester or
metabolite thereof, wherein
R!, L, and R? are as defined above, and
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WO 20602026y ano, pol yhal oG "al kyl

carbon atons by Cil-6al kyl, Ci1-6al kyl oxy, hal o,

hydr oxy, oxo, optionally nono- or disubstituted am no,

car boxyl , PCT/EP2006/062290
Cl- 6al koxycar bonyl , C3- 7cyc|ogrkyl optlonally nono-

or disubstituted an1nocarbony| nethylthio,

nmet hyl sul fonyl, aryl and a saturated or partially

UR1S atpuesante €1 salkylc Celalkenyh i(byaik}rm,yl,cpolyhdquylala]kgl halo, cyano, nitro,

het e cl | o 1L AN h 4bNS
one gréwrir’orcg)(zlgt g?%g]?{o,nl?rlﬁw %e‘ﬁ)é é%f)ectjefé fE\‘PIQ“‘ﬁ

ni t rYBERORX RNCHIOR R %vﬁqeréﬂ%/ SOR’, INRI ‘SRR’ -SR,

subsgokuegt)gRbnsggm and 5o, Nwigth.qpgar e hydrogen, or
as a group or part of a group is

d%#ﬁ#éd é%oéﬁ aromati ¢ nmonocyclic, bicyclic or

tricyclic heterocycle having 3 to 14 ring nenbers,

ﬂﬁ aﬁ embbdinedt, e Présoht R effiiRIafesad tho RE SF B E:Slfnﬁbu’ﬂhi of the
i ch con .ai ns .on

nenbers o
S0 (R eaRurt i COnhAnen 000 P T g iy aciviy in
famnmalqug&ﬂwﬂxﬂg]éﬂj or sulfur, and which is
optionally substituted on on® Yels carbon atons by
Cl- 6al kyl, optionally nono- i on ituted am noC
1- 6al kyl, hydroxyC 1-6al kyl, C1- oxy, hal o,
hydr oxy, optionally nono- or ygksu tuted am no,
nitro, cyano, polyhalo- C ~al kyl, carboxyl,
Cl- 6al koxycar bonyl , C3- kyl, optionally nono-

met hyl sul fonyl, aryl, and |an ar omat(Rré?),,
monocyclic, bicycli, ycl e having 3
to 12 ring menber &£ mheP%by the opt substituents
on any am no function are hydrogen, ~Nal kyl ; and-
- aryl as a group or part of a grou phenyl. In an
enbodi ment, the present inventg 9- relates to the use
of a conpound of the formula ( ? for the manufacture

of an mﬁgklﬁé‘ @Eﬁtstéfé@iﬁéiherﬁ@fonhnﬁb@}hfc' Iﬁﬁ{tdf@f)r@&ﬁlg Vdste¥ ahd

cted . with HCV, an JV-oxi de,
ﬁeén‘ﬁgg‘?es@ﬁ@fb WISFSIR raceni ¢ mxture prodrug, ester or
R REARY, R tnhanicenfare astiefinédatidle. R3, and R8 are as
defi ned above,

[onl

In an embodiment, the present invention relates to the use of a compound of the
formula (V) for the manufacture of a medicament useful for inhibiting HCV activity in
a mammal infected with HCV,

R11
7z |N
NRE
R12
\ X N
R1 = N/ R14
R13
V)

an N-oxide, salt, stereoisomeric form, racemic mixture, prodrug, ester and
metabolite thereof, wherein
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RO represents C ~al kyl, C2-4al kenyl, C2-4al kynyl,
pol yhal oG ~al kyl , hal o, cyano, nitro, -COR6, -COCRY,

w0 a@biRdeRIb, - OR7, - OCOR6, R4aR4b, - NR4aREAGT/EP2006/062290

- NR4aCOR6, - NR4aCONR4aR4b, - aSOR5, - NR4aSO2RS5,
-SR5, -SOR7, -SO2R5, -SMBR7, -Sg 2NR4aR4Db,

nmor phol i n-4-yl, phenyl, am nophenyl, or

R aspREarglas defmdydbovegnd wher ei n t he G ~al kyl may be

e%}f ﬁermﬁws}éﬁg&gﬁpm\@eﬁ&dﬁm(gs 919%14@ 1@24é!1k ],

i nvent I on re tes

to {Chealkyeylggol ghajesrmalkh helo, ?Y?élof mtrﬁmcé()l% | r@p%; -GONR*R®,
manubREt-HEORY, -acopdt‘RTENR ‘YTt f WR ¥ COR?, NRRMAONR*RIEY

2o kgt AR, i e SRR

est drylppheipl, atmidophenyilh@raatihophshglicaibonytland whezeitl th2 Cagatkyl

ef i V. yepresents G “al kyl,
g“ﬁyk%ﬁ%ft,ﬁgéﬂg%‘at\‘a‘ﬁgﬁ’yﬁh% 58 Kal oG ~al kyl, hal o,
(R/ampresnnﬁi hydrog@oRe haloGBER7, - CONR4aR4b, - OR7, - OOORS,
@g}%@ﬁggﬂo NR4aR4b, - NR4aCOR6, - NR4aCOORY7,
- NR4aCONR4aR4b, - NR4aSOR5, - NR4aSO2R5, - SR5, - SORY?,
-SO2R5, -S@BR7, and - SO2NR4aR4b; and mis O 1, 2, 3,
dn an embpdiment tsopreseahinvention 1elatasde thei uso ofi & compowidaafdhe

Egrrﬁjlifjg C\V')Sﬁé ﬁgefrﬁ%{% d agtgedadsaﬁleﬁf)fof?g%}ﬂblﬁh |({Y) ir‘]ep'ht?aﬁmn ina
AR 91%% & ithett e Saiﬁmaqsm i #Pyep ,@rﬂ\}y dhe 5 the

Jotnada (W): salt, stereoisoner” form racemc mxture,
prodrug, ester and netabolitp!it hergof, wherein Rl, RS,
R9, R10, mand n are as define oV In an

enbodi nent, the present inventign req tes to the use

of a conpound of the
nmp NRS X
R12
AN XN
/ / R14
R N N

R13
V)

a salt, stereoisomeric form, or racemic mixture thereof, wherein

R' is hydrogen, amino, mono- or disubstituted amino, wherein the substituents of the
amino may be selected from C; ¢alkyl, C;4alkyloxyC; 4alkyl, diC;4alkylamino-
Ci4alky), piperidin-1-yl-C; 4alkyl, phenylC,.salkyl, wherein the phenyl group may
be further substituted with C;4alkyl, or C,4alkoxy;

each R* and R* is independently hydrogen, or C;4alkyl;

each R® is independently hydrogen, or C;4alkyl;

each R® is independently hydrogen, or C;4alkyl;

each R’ is independently hydrogen, or C;4alkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R represent, independently, hydrogen, C;4alkyl which may be further
substituted with —COOR’, polyhaloC; alkyl, halo, -COR®, -COOR’, -OR’,
-NR¥R®, -NR¥SO,R’, -SR’, -SO;R’, or -SO,NR*R*;
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formula (V) for the manufacture of a nmedi canent usefu
for inhibiting HCV activity in a manmal infected with

wamod2mxi de, salt, stereoi sogﬂi c form racenPCI/EP2006/062290

m xture, prodrug, ester and "abolite thereof,
wherein- - Rl, and R8 are as defined above; each Rl1
and R12 represent, independently, hydrogen, G “al kyl,
®? Aeplrésemylhydtﬁgemwhylnyand pol yhal oC*al kyl, hal o,

al COR6. - COOR7, - CONR4aR4b, - OR7, - OCORS,
ﬁ%o%ﬁfgiﬂ%’%- NR4aRAb. - NRAACOR6, - NRAaCONRAaR4D.

- NR4aSOR5, -NR4 SO2R5, -SR5, -SCR7, -SO2R5, - SABRY,
Tsadinthia Retect the ipleotiomrelates to,a métbey bf inhibitinggHENyteplication in a
?ﬁﬂnﬂﬁﬁhﬁféﬁ%ﬁ %ﬁpﬁwg sfid %e‘fﬁlﬁr&hgnrfs%% thd adhih¥raflByY ofsh HCV

further stitute repr esent s
iRgxsifeglivernamaynt amcqmpqnémf&mwa& ®a (1), (R, dX), or (V) as

?mﬂedwe of BefupthesgRtified ieRtnager.r €l ates to the use
conmpound of the formula (V) for the nanufacture

dlcanent for .inhibiting lication in
ﬁgﬁn%qt & AfRect B8 imetoT Ry ess‘a.adn% g{ffenting agnammal infocted with
374" d@[&maﬁlda pyhprisiflg fe ddfnlﬁlb@atfdhrdﬂaha{(Cthlﬂt(?‘ﬁ leffective
stere Soner c ereq
RRBPEP e rntng aF ByRlec AV LD Gl V) 5F Ch & B8ciFed ey or s
dwithew spedifeedchancindféersubst i t uents of the amino may be
sel ected from Cl-6al kyl, phenyl Cl-6al kyl, wherein the

gﬁpﬁ@ﬁ;;r %B&&m@oﬁﬁ%&%ﬁt%gf Q}geg% 't}}elﬁgg ded c%ﬁou@&s@flthe

y; each ependen
Hyraimudey €YY), foo theananufacpure of aarediRBniest fon idykitidg Ht(l\fl replication in a

rﬂﬂﬂﬁrﬁﬁ(?ﬁfecﬁﬂ v@chAﬁUW | Salcﬁ&ﬁﬂpdﬂﬁdb %e'p@&ﬁﬁﬁe@%@ﬁé ﬁé)rmula (V) and the

hydr ogen, or kyl; each R7 1s_independent
55 é‘rﬁgﬁmog}en@fmg}sk Oy racemic mixtures thereof, wherein

R' is hydrogen, amino, mono- or disubstituted amino, wherein the substituents of the
amino may be selected from C; ¢alkyl, C;4alkyloxyC; 4alkyl, diC;4alkylamino-
Ci4alkyl, piperidin-1-yl-C; 4alkyl, phenylC,.salkyl, wherein the phenyl group may
be further substituted with C;4alkyl, or C,4alkoxy;

each R’ is independently hydrogen, or C;_salkyl;

each R® is independently hydrogen, or C;4alkyl;

each R’ is independently hydrogen, or C;4alkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R represent, independently, hydrogen, C;4alkyl which may be further
substituted with —COOR’, polyhaloC; salkyl, halo, -COR®, -COOR’,
-OR’, -SR’;

R" represents hydrogen, or halo; and

R represents halo.

Thus, further embodiments of the invention relate to the method of inhibiting HCV
replication in a mammal infected with HCV, and to the method of treating a mammal
infected with HCV, said methods comprising the administration of an HCV inhibitory
effective amount of a compound of formula (V) wherein R, RS, R', R, R, R™ are
as defined in the previous paragraph.

A further embodiment of the invention relates to the use of the compounds of the
formula (V) for the manufacture of a medicament for inhibiting HCV replication in a
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R8 is hydrogen, or a nitrogen-protecting group; each
R11 and R12 represent, independently, hydrogen,

w@edoalikogs2 whi ch nmay be further substituted w tPCFERDB/062290

7, pol yhal oCral kyl, hal o, - , -COOR7, -OR7,R13
represents hydrogen, or halo; and R>14 represents

halo. In a further aspect the invention relates to a
mmmmwl iofected withi IﬂCWg Sd[d/campndndaaﬁemneridmea ofgirenfekmula (V) and the

Se%{%%ls%khc tf@él lLI & urcb I. ebgf ectéll€e

nrnistration e anount
(R 1&hyg@rﬁg@,| ABRIng, mqumhs‘g‘@te@ a)me IW ereipthq gubstitugnts opthe amino
b%%l‘ek:feﬂ%n@@?)(a@kﬁbxy@ﬁ %?I AR, L aRRadih T 4alkyl, piperidin-

her the j nvention relfates
-%35 b heRaG il TR dbe PIAPELERED Fio peighor
sal dubmtlhaﬂwuhrmnalkom the admi ni stration of an HCV

n 5 ectlve amount of a conmpound of fornul ae
f‘gl’ﬁ Q;“al?(?' (1V), or (V) as specified above or

eclflir tSI{éma&plem fied hereinafter. A further embodi nent
use of the conpounds
Q{ 1§E§d1?géﬂ% hmg\%g@?g}&é%ﬁlg%&%f’acture of a nedi canent
R r@r@ev ndependgntly, hydsogen, faalky] Which apaygpe further
Wi t iaum&tecﬁwﬁ ~COURY peyhalbe, pilefl] KilAeEOUR™ FBRT,08RY! a
and th alts, tereo someric forms, or racemic

xfeiPF@ mﬁﬁ%&@ 06\?? ?rﬁi RL i s hydrogen, anino, nono-
R eipsesbsts halot ed am no, wherein the substituents of
the am no may be sel ected from Cl-6al kyl, phenyl C

L5 G el A R PR T g b Ty

irepliepordiarg mgmmat infepted wish HOV,aini yo thegaethodr6f treating a mammal

! -
:xﬂg@t&? W ¢V y(%lfngglg)ﬁs c prﬁnxﬁ]é%dnnr&%&ﬁ‘wg of Ei;ICV 1nh1}341tory
@ffeetl\fﬁ atnawéﬁf pegnpaindied @me@m(V)eahQﬁeIRR Bn R
2§ BESSRANh thd RHEGBENSRAMYL. hydrogen, G "al kyl which nay

be further substituted with -COOR 7, pol yhal oC*al kyl,

hal o, - COR6 COORY?,
A further embodiment of thé invention relates to the use of the compounds of the

=

formula (V) for the manufacture of a medicament for inhibiting HCV replication in a

mammal infected with HCV. Said compounds are pteridines of the formula (V) and the

salts, stereoisomeric forms, or racemic mixtures thereof, wherein

R!is hydrogen, amino, monosubstituted amino, wherein the substituents of the amino
may be selected from C; 4alkyloxyC; 4alkyl, piperidin-1-yl-C; 4alkyl, phenyl-
Cisalkyl, wherein the phenyl group may be further substituted with C; salkoxy;

each R is C;4alkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R represent, independently, hydrogen, C;4alkyl which may be further
substituted with —COOR, halo, -OR’, or -SR’;

R" represents hydrogen, or halo; and

R represents halo.

Thus, further embodiments of the invention relate to the method of inhibiting HCV
replication in a mammal infected with HCV, and to the method of treating a mammal
infected with HCV, said methods comprising the administration of an HCV inhibitory
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-OR7, -SR5; R13 represents hydrogen, or halo; and Rl14
represents halo. Thus, further enbodi nents of the

wo pwentizen rel ate to the net hod of i nhibiting MOVEP2006/062290

replication in a manmal infeCt€d with HCV, and to the

met hod of treating a mammal infected wth HCV said

nmet hods conprising the adm nistration of an HCV o,

mﬂhctbretanmq;met)f aacdtmpmmdmﬁ diormudd (\9) wierpio dR&fR f R'MR'A R are
%&%r R12, R13 , Rl14 are as defined

I(a%/h% plrﬁgl\glél OUS pa ar%%% A further embodi ment of the

invention relates to the use of the conpounds of the

fAofurtheneribgdifment afitke mnenticncelates to ftheausenofltheaompouridsrof the

'f&%ﬁé gV);‘l%r e\ &R dnGa ok 9 %édfbgﬁﬁﬁm Enﬂllﬂflﬁg R i@gilt(latlon ina

npounds are_ pteri or mu

ali*?dmflﬂén@ﬁﬁeflé’mhs]ﬂ@ye oteidberIppUNds arggteriings Hf dhy @rmula\(ql) and the

Rhbe, HefDisoRRFie ®rms\befabémiclixhied Wieiedf S¥hercdii NO,

gﬁnoE qbfgtltm ed. am no, wherein the substituents of the
HEYHEFTHE" 881t ed from pi peridinl- yl-G ~al kyl,

phenR? 51C,Galkkll , wherein the phenyl group may be

fg""lg Fﬁ&f)gap%{. h%%gn%%tqﬁ 8 i seﬁ%r ESeLS or
wheh Bg ewd;R ormsrswgn@pmmen cbbrdlpggn &ndalkyD - BproésSth,

IR eRROERE hidro qu,g.ggl%namp ~al kyl which may be further

sqpst ituted w ? COOR 7, pol yhal oC*al kyl, hal o,
>SeneRFl0. - SR5; R13 represents hydrogen or hal o;

and R14 represents hal o. Thus, further enbodi ments of

tTihGs, fiMBHenWddinénd 6f the ﬁv@ﬁtld'@fem@to?%e trfefHoi df iiftabi HCV
W

et t L oA R A0 e e od S Rect B  ammal
liefebtod svithdiQV] siidmethods ectnpriving thatadministtation ofiely HCV inhibitory
b £ S 40 b RUBI R KA R

as defined in the previous paragraph

A method of treating clinical conditions relating to HCV infection in a mammal, said
method comprising the administration of an HCV inhibitory effective amount of a
compound of formula (V) wherein R, R®, R", R'?, R'? R are as defined hereinafter.

A method as in the previous paragraph wherein the clinical conditions are other than
liver fibrosis.

The compounds of formulae (I), (I), (III), (IV), and (V) show activity against the HCV
virus and are therefore useful as a medicament, and in the manufacture of a

medicament for preventing, treating or combating infection or disease associated with
HCV infection.

The compounds of formulae (), (II), (IIT), (IV), and (V) show activity against the HCV
virus and are therefore useful as a medicament, and in the manufacture of a
medicament for preventing, treating or combating clinical conditions associated with
HCYV infection other than liver fibrosis.
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as defined in the previous paragraph. A further
enbodi nent of the invention relates to the use of the

w@owponss of the fornul a (\/) A?r t he manuf act BEBEEP00&062290

medi cament for inhibiting HCV'Teplication in a manmal
infected with HCV. Said conpounds are pteridines of
the formula (V) and the salts, stereoisoneric forns,
dihe teroecalkyKtasmegouher moff of agrenmdefines straightyahdbgached

S A A T g 5. 0
wremplenmethzl, sﬂ)é( eiks- may be further substituted
wi th G ~al koxy; each R5 is Ci"al kyl ; R8 i s hydrogen,

i & t
s RS P A i et
wbam@ﬁ safpted hydiacarben e@cﬁm R4 @ Qn@@ns &hch ds, for

eRithpleFha gf Pk AeRMdSfoP I8 And PfophBibatyl, amﬂlemﬁropyl and the
1l:la%gresents hal o. Thus, further enbodi ments of t

rmvention relate to the met hod of inhibiting HCV
replication in a mammal infected wwth HCV, and to the

Mk herth ‘f; calkghtds raggraupmrgmﬂ oflagreap eelinas itaighi\andbearthed

CRARGS Basi iRyl Pl B R dbipeBndigmypugh o, for
(ek@mp]heuhe igrouRs defkgzd fﬁﬂ@HM an@pentyl, Rexyl s3-methy eyl ned

30 EASIHRAEY A pgeagraph. A further enbodi ment of the
mven?llpgnﬁ’re gs to the use of the conpounds of the
formul aé]\/) for t he manufacture of a nedicanment for

i Thkiterint TGig ol pep Eravatar part jofia grovprdedines sifaight end bianehed

'é@{ne(ﬁﬁnﬂ'aféﬁ'm&f&%oﬁ‘&@dl&tlseﬁdvﬂi &antotlb%af%h%ﬁs §u¥h as, for

and the salts, stereoisoneric forns, or_ race
ﬁ?‘%flﬂlnee@e errups definegfer Ci-srlliy and hegtyls ggivh noyl, Q‘?ﬁYh@’d the like.
each R5 is G "al kyI R8 i s hydrogen, or a

rI'ht: rté%ﬁ?"‘tizg;ﬁ%ﬁ}qt’ h@Q gﬁfu@l&’ aﬁ@?ﬁ gi%h}) &ﬂﬁeﬁh%lg}ﬁ Bh@&BRAEhed

B BE Ry ocarbon raiea R Har XY Carbon-tar Shad
chained hydrocarbon radicals having saturate carbon-carbon bonds and at least one
double bond, and having from 2 to 4 carbon atoms, such as, for example, ethenyl, prop-

1-enyl, but-1-enyl, but-2-enyl, and the like. Preferred are C,4alkenyls having one
double bond.

The term “C,¢alkenyl” as a group or part of a group defines straight and branched
chained hydrocarbon radicals having saturated carbon-carbon bonds and at least one
double bond, and having from 2 to 6 carbon atoms, such as, for example, the groups
defined for C,4alkenyl and pent-1-enyl, pent-2-enyl, hex-1-enyl, hex-2-enyl, hex-
3-enyl, 1-methyl-pent-2-enyl and the like. Preferred are C,¢alkenyls having one
double bond.

The term “C,_jpalkenyl” as a group or part of a group defines straight and branched
chained hydrocarbon radicals having saturated carbon-carbon bonds and at least one
double bond, and having from 2 to 10 carbon atoms, such as, for example, the groups
defined for C,¢alkenyl and hept-1-enyl, hept-2-enyl, 2-methyl-hept-1-enyl, oct-3-enyl,
non-4-enyl, 1-methyl-non-2-enyl and the like. Preferred are C, jpalkenyls having one
double bond.
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R13 represents hydrogen, or halo; and R14 represents
hal o. Thus, further enbodi nents of the invention

wo edoatiz2sD t he met hod of inhibjting HCV repli cBECT/BP20061062290

a manmmal infected with HCV, and to the nethod of
treating a mammal infected with HCV, said nethods
conprising the admnistration of an HCV inhibitory

gt dertni Uexsakkyoyll’ aph geoupampatt od agtorfpcﬂerﬁmbsast(aight\ahé beinphed

%ﬁmnﬁ?l&y&é&rbc@r%dw%iavm?sétg%{d &b &eé ‘éﬁf at least one

revi ous paragra treatlngc

é@ﬂa ibpnd; pad hewag Fﬁi‘?gl 1 & Howbpmplestsi gishiap, Tar mﬂ% cthyayl prop-

) Chu$. QDRI Dufld-yinhE andl Menike! madfeRsd ok (%Qalk@&ls hav1ng one
|n |3’ﬁg$ry éffecti've anount of a conpoun fformul a

ein RlL, R3, Rll, R12, R13, Rl14 are as defined
here| nafter. A met hod as in the previ ous par agraph

vrlhe rt@hrr‘(tzfgen@hyln a§ al orgipnai D difined stf ahd ¥finched

chST hitsodafortyy 3@?@% QJ ??3‘? kDo Rords b bl phagt one

anpie tbbmll, ahd |hev1ng étfoni 2 &86 aarimnl ntoanesich agfdr exanigle the groups

AR ‘%@aﬁﬁeﬁéﬁ A Bl 280 BBL A Ay WEE BB o

iBrynydli- mnth p@tc%ymdmm92@m-4 pryhandéhe(like, Rrefeyred grel | ),
@2_\@11(%@19}1&(% g SROMpRCSdndi ty agai nst the HCV virus and

are t efore useful as a nedicanment, and in the
manuf act ure of a medi canent for prevent| ng, treating
drhe derrb el vl nasciagroen AEPATT ol 2reuR defingsstraight andmnched

icﬁ{uﬁ@d hﬁﬁoéﬁrﬁkﬁf ratifeaR Haling rsaﬁ%d@éf@drﬁorr—carb&ﬂﬁ)fﬂd@ Afid at least one

of a efi ne
sivis Bpd 2 Fuie Forn s b Pibon Sars, SEBER HeE de srows
rdafihaibfos Ch.galkyrny] aidhept- lt-ymy?; lept-Domnyh 2 ansthylsheph 1 a81yl, foot-3-ynyl,

%éﬁgﬂg&l,,lqﬁrt -nor? tz{})ﬁgd thﬂg Plef§r edTa!rlg t Sl f%/nyls having one

grod gr oup
$tiplaibghd. and branched cha| ned saturat ed hydrocar bon
radi cals having from1 to 4 carbon atons, such as, for

f P
b L t C1 Q%ﬁg{(ﬁ% As gg{dlﬁg)q tp%ﬂ of Qgr(ﬁlpkéélﬁn@snﬁjivgl'éﬂtps)ﬁjalght and
branched chamed hydrocarbons having from 1 to 6 carbon atoms such as, for example,
methanediyl, 1,2-ethanediyl, or 1,1-ethanediyl, 1,3-propanediyl, 1,3-butanediyl,
1,4-butanediyl, 1,3 -pentanediyl, 1,5-pentanediyl, 1,4-hexanediyl, 1,6-hexanediyl, and
the like.

The term “Cs_;cycloalkyl” is generic to cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl.

The term “aryl” as a group or part of a group is meant to include phenyl or naphtyl. In
a preferred embodiment, the term “aryl” as a group or part of a group is phenyl

The term “halo” is generic to fluoro, chloro, bromo or iodo.

As used in the foregoing and hereinafter “polyhaloC; 4alkyl” as a group or part of a
group is defined as mono- or polyhalosubstituted C; 4alkyl, for example,
1,1,1-trifluoroethyl, 1,1-difluoro-ethyl, the polyhalomethyl groups mentioned
hereinafter, and the like. A preferred subgroup of polyhaloC; salkyl is polyhalomethyl,
wherein the latter as a group or part of a group is defined as mono- or polyhalo-
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like. The term"Cl-6al kyl" as a group or part of a
group defines straight and branched chai ned sat urated

whyasozesbon radi cals having from1l to 6 car bOPCHEPI086/062290

such as, for exanple, the groups defined for C "al kyl
and pentyl, hexyl, 2-methylbutyl, 3-nethylpentyl and
the like. The term "Cl-10al kyl" as a group or part of
aulgstitutpd thefhiyhds paticalagmethyhwith oan ohewre flaornatbms, for example,

& arlg%‘ﬁﬁlgt?gp&drﬁﬁﬁﬁ{o%fh)? aflf &@é ﬁloF@fﬁ'aﬂ Ond fl&l[%éln e}tgmflrg) attaa:hed to

fapelkyl gwap pithin the dcr‘épttlpp of @@}ywlonmhﬂ/ pr p«dﬁhglrcmqﬂcyrl they may
lbie K safdiCortBfrdfentC2- 4al kenyl " as a group or part of a

group defines straight and branched chai ned

hydrocar hon radi cal s havi ng saturated carbon-carbon
Hglﬁd@na ratragent Rrateeting\grouy UISIEs IuaRMIRAPTAISGHTERTPUR FHCh as such

e (ﬁnroh%a@bgﬁf r;am&;b y-é@boryX Ak Renzd3, @Y1, isobutyroyl-,
B 9P sy BEbany A oS bt 5, 4#3? H86).

e mitt dg2npaotieeing] groggsmay e asipel an peidtlabife mitrgganprotecting group

(;Sé a%e(ﬁméﬁl Q*tgi S%ang%rﬁg&d}ﬁg% bﬁ@'lﬁ‘t‘f‘ egypg{)tggtﬁ{gg%gu% s selected

C a ura car n-car
|ﬁe>a1$ €1 -lleylerogntbenylo ay Imethexyeasbony], trifbrercacetyl,end arywathyl. In

%Qtﬂﬁr eﬁb&ﬂn@ﬁt thfe%'itr@éﬁl_ﬂ?l)t%enﬂghﬁoﬁﬁ RURstSEABERY IS O

Iken pent - pent- 2- enyI hex-"1-enyl ,
e&zy ?@/ﬁw on ekenyl. ewr]ﬂuororﬁehﬂyr pent-2-enyl and the
like. Preferred are C2-6al kenyl s havi ng one doubl e

roghduldTe Beridred Bét the i@ pbsitidess ch aﬁl'y%kﬂeéiﬂarﬁﬁéi%tyq{se@m the
ched .chai ned

I def i es tral t and bra
ol B Do bk indielo Sherd i PRRPE A ROLTC o B Reieiygn Tong asiti
eberdivaln stalalb FeaBiktancepytalyb ireluden2-pyeidel, Bawridgl dndeiapyaidyl;
. , , exanpl e, the groups
ég?t}gggﬁ;dgfpéﬁtggﬁl&eﬁw Q%%%H%Ié%? 1-enyl, hept-2-enyl,
2-met hyl - hept- 1-enyl, oct-3-enyl, non-4-enyl,
[Whest dnyl vaniable Ze. g nhdlogendr (healkylk ecculy mbeerthadomr ttme in any

%&%ﬁ%ﬁ% eI R lg&g,eg&gpl e bond. The term

as a grou art of a group defines
strai ght and branched chai ned hydrocarbon radicals
Hae iNrgxide farmstod thecprespnhcamapdynds argmiganttoccomprise agy oumef the

compounds of the present invention wherein one or several nitrogen atoms are oxidized
to the so-called N-oxide.

For therapeutic use, the salts of the compounds of the present invention are those
wherein the counter-ion is pharmaceutically or physiologically acceptable. However,
salts having a pharmaceutically unacceptable counter-ion may also find use, for
example, in the preparation or purification of a pharmaceutically acceptable compound
of formulae (1), (I), (IIT), (IV), or (V). All salts, whether pharmaceutically acceptable
or not are included within the ambit of the present invention.

The pharmaceutically acceptable or physiologically tolerable addition salt forms which
the compounds of the present invention are able to form can conveniently be prepared
using the appropriate acids, such as, for example, inorganic acids such as hydrohalic
acids, e.g. hydrochloric or hydrobromic acid, sulfuric, hemisulphuric, nitric, phosphoric
and the like acids; or organic acids such as, for example, acetic, aspartic, dodecyl-
sulphuric, heptanoic, hexanoic, benzoic, nicotinic, propanoic, hydroxyacetic, lactic,
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triple bond, and having from2 to 4 carbon atons, such
as, for exanple, ethynyl, prop- 1-ynyl, but-1-ynyl,

whoedos22028%1 , and the like. Pre frred are C2- 4aP&yRP1086/062290

havi ng one triple bond. The ferm " C2-6al kynyl" as a
group or part of a group defines straight and branched
chai ned hydrocarbon radi cal s having saturated

eardyoy ozaid) oraldooe) geccamid, maleiceﬁMaricnmaﬁc itpttarichoitra;, and

IR oA N B i e
aliftylip, Arawpino- wélszyllqp9m91c anﬁélxe WS,- hex- 3-ynyl,

I-nEthyI pent - 2-ynyl , pent-2-en-4-ynyl and the i ke.

Ii’fo%(f@t’s%:ggaﬁra@ld%dﬁﬁalnksﬁﬁ Yorinsh@H bRYotel Fb}l RicGman drith Hhe

term as group or part of a group
é@Plioﬁﬁgte?F‘?ealP@rﬁleﬁlﬁﬁ ﬁ?eafﬁ’éﬁed chai ned hydr ocar bon
radi cal s having saturated carbon-carbon bonds and at

e hrPBEnds!drbendbN@), (A @m) eV Brlafnth £AROHdton may

e%o%cgﬁ%nredm t{*‘éb{loen);? eta gmrr%ge %pon altsg esactjlt ];’o?'Irn by
Zreamiidny hnm%pprdprlm)drganﬁmind?mwgﬁhm bases:- Appropriate base salt forms

h 2- and of
B mrplek e B el % T P g meat sats,
@l mﬂhm dodilih, Bstamgnmqgmsmmapalcmm saltgpodithedike; salts with

Q&% ﬁ?a{sesﬂer {}felﬂe %ﬂngrﬁ -Iy-3f hﬂf&%ﬁﬁé’&flts and salts

romlt car bon atons exa
hamiag jagids sqc zaSefOﬁ SRIEPIG, argl@rnealyimétan ike} Alternatlvely,

lavh%nrardam Chalety s@ﬁttcanﬁéi k:(YIIn Aof%’ﬁﬁlﬂ%jqn/ |(II) B, av), or
ﬁg”ﬁ g(gﬂ}lé%*nﬁ ayaaﬂg) ”qtqsgfﬁg as araﬁlg \7{115} ?Tpaﬂarmageutlcally acceptable

‘celden/cycl oal kyI " is generic to cycl opropyl,
cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

e term"aryl" .a or part o rou ant

PSP e s i Sl Y i 19 fnen oS
appogriae atid ibtochd ﬁreeracidrfgﬂn'. as a group or part of a
group is phenyl. The term "halo" is generic to fluoro,

y Q he§Q
clgr%ia fs?ftgrra{iso )l;ljllp %gs:;hAShQerafe% gn(rf gﬁe(‘:’sro(lj\(J pE %ﬂﬁ 5}?{0%%? thgt the
compounds of the present invention are able to form. Examples of such forms are e.g.
hydrates, alcoholates and the like.

In the event that any of the substituents of formulae (I), (I), (III), (IV), or (V) contain
chiral centers, as some, indeed, do, the compounds of formulae (I), (II), (IIT), (IV), or
(V) include all stereoisomeric forms thereof, both as isolated stereoisomers and
mixtures of these stereoisomeric forms.

The term stereochemically isomeric forms of compounds of the present invention, as
used hereinbefore, defines all possible compounds made up of the same atoms bonded
by the same sequence of bonds but having different three-dimensional structures which
are not interchangeable, which the compounds of the present invention may possess.
Unless otherwise mentioned or indicated, the chemical designation of a compound
encompasses the mixture of all possible stereochemically isomeric forms which said
compound may possess. Said mixture may contain all diastereomers and/or
enantiomers of the basic molecular structure of said compound. All stereochemically

isomeric forms of the compounds of the present invention both in pure form or in
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group i s defined as nono- or pol yhal osubstituted
G ~al kyl, for exanple, 1,1,1-trifluoroethyl,

wd 2ed2d25210r 0- et hyl , the pol yhal onet hyl gr oupSPCT/EP2006/062290

menti oned hereinafter, and the>like. A preferred

subgroup of polyhal oG ~al kyl is pol yhal onet hyl ,

wherein the latter as a group or part of a group is
ddmixtert with cach @thep arepivteptied t©-be-enhrixtliwithie therseopeydf, thé present
we;lh{;ﬁll ar nmethyl with one or nore fluoro atons, for
exanple, difluoronmethyl or trifluoronmethyl. In case

nore than one hal ogen atomis attached to an al kyl
Fueagserapisornerie foamd of thei compounds and|interheshiasesasl mentioned herein are

ﬂ@hﬂé@a{sqgméljs K¥stantiB®Y £IBYf Ofier danBAHECor dHhdidr88B8ic forms of

e term nitrogen-protecting group” refers to an
@argsgr@glyres Qfsaidgompoupdser intermediates. In particular,

(ﬁle ﬂaﬁﬁ |'§t’éié$discﬁﬁérhﬁll pureBéaticérhs 1;91@ béandy o€ ﬁftélﬁféﬂiates'ﬁa‘&ﬁg a
(0] . ace
e ht(lé?% St st 486 pf ofeisp e apbeximu

38% df4tﬁ€ dthtrpdSible iSbiaers) tp mgaastelrebxsbmenc expesy aflUf0P@fi.eb&00% of

e {ﬁﬁ‘c;( fi‘éﬂ d«}#tﬁeb&fagr) %Me‘iﬁ@ﬁréi% ec%f-({pﬁﬂn&ro?%eﬁﬂecd“ates

rhavmg g@tﬂrmmn@m gxgesy o6 9% up todi08%:, everf moxe in particular having a

Glor QA IrREXEAL BP 94% upatbylbﬁ%t d?ﬁ’ﬁié‘s@ iP@eular having a
trifl uoroacety I n anot her

SIPBUTORMEIC eXEése OEP?%d@éﬁ 18% )é':%ﬁtﬂglsgw@agomgﬂcaﬂy pure’ and

t'd-lhuﬂélr@dmeﬁdahh O Myite! slhﬁldlbfé madeemdmmal samﬂﬂgwa(}}h bubthen having regard
uor.onet e noted tha

38 e HRR R xSy iy Bt rskirefiB A e el e mpppure in

gi@éstiont i ons, unl ess i ndi cated otherw se, nay be

anywhere on such noiety as long as it is chemcally

SO ST 0B i pemin o
.bepbmtg,eld bartbie apm@nmn of anfsrovamprogedureshFer l@etagce hmn@genrs may
e ngaré’rb&( Yot QER Hfh%r HPT:H% skldefy® stﬁl'lﬁ@cldnrbfqﬂéir diastereomeric

| tuent each Inition_|s I'ndependent

iseltsowith epticaaciye %q%“ 9 basssn Exagais ébh‘?ﬂ%o arf‘etaﬁglgwm@ glibenzoyl-
Qﬁfw{cla‘éﬁl dﬂMu@ﬂﬁrﬁﬁc héid 260 @Eﬁpﬁtﬁ;&lf@ﬁlc tabid. WI%SMNer,

SRITISRAE TBY PR SBELpY SO MORBPAE (RO drp ey tationary
lpdaasest Raidpakd serobchemicatiymponeritsfoohs tiag ajso dselatived from the
icﬂﬁ%‘bh&’lﬂg %[nee stté}géc%emically isomeric forms of the appropriate starting
materials, provided that the reaction occurs stereospecifically. Preferably, if a specific
stereoisomer is desired, said compound will be synthesized by stereospecific methods
of preparation. These methods will advantageously employ enantiomerically pure
starting materials.

The diastereomeric racemates of formulae (I), (II), (IT), (IV), or (V) can be obtained
separately by conventional methods. Appropriate physical separation methods that
may advantageously be employed are, for example, selective crystallization and
chromatography, e.g. column chromatography.

The present compounds may also exist in their tautomeric forms. Such forms, although
not explicitly indicated in the above formula are intended to be included within the
scope of the present invention. For example, within the definition of Het?, for example
an 1,2, 4-oxadiazole may be substituted with a hydroxy or a mercapto group in the
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wherein the counter-ion is pharmaceutically or
physi ol ogi cal |y acceptable. However, salts having a

webasmeesut i cal |y unaccept abl elgﬁount er-i on nayP@i/ER2006/062290

find use, for exanple, in thé freparation or

purification of a pharmaceutically acceptable conmpound

of formulae (1), (1), (111), (IV), or (V). Al salts,
\Whaisitan, thiusbemag éuequilibrium adthdistredpleetiver tavtometic dorm as depicted
iﬁﬁk@ded within the anbit of the present invention.

? e pharmaceuti calub acceptable or pysi ol ogically

tol erable addition s \or nms which t 8qpounds of

the present invention |are Mb|e=to=F0r m can N

conveniently be prepameg465|ng the app #at e aci ds,
such as, for exanple, inorganic acids suc as
hydrohallc acids, .e.g. hydrochloric or hydrobromc
acid, sulfuric, héitsul q§ric nitri phoric and
the Iike acids; or or aclds such Nor exanpl e,

acetic, aspartic, dod E¥?ﬁﬁlphur|c h tan e,

hexanoi ¢, benzoic, nicotYnic, propanoic,

hydr oxyaceti c, Iactic,pyruvic, oxal i ¢, mal oni c,

e ¢érpi ‘Cprodmg’e agysell whfaug}mm thid ekt meansithe plearmacdlogically

%ée??q%? r{vg eCs sugﬁ Qsa&? qgésca!nfl.lf)?ﬁ%p%g e§,u4u]::19 Hafthe resulting in
mc, salircylC,

uenes u O nic,
/vwomumlsﬁmnabgn pl@;iuqi@rﬁﬁne(ﬂeaiwdtivm'@ the degiveidiugsas defined in the

Conéer R of i), Srp Dy 19, n&?’%r *ggi RerEAR HGoodman and
e@&é@lqcelo‘gfcalrﬁ@%ar?{ﬁmm ig% 8f GAnMcqEay(-Hill, Int. Ed
(1 992,,“H16&dn)sfon&1hﬁﬁn oDrugy), pCi3nt §) ddstigbing pﬁﬁh‘:ﬂs Cgeﬁér@ll PR hereby

t ed to !
enrie, BreoRas e Sompphi R res b halitn s by
appliyprg fahetiomabgnoups @asknt inothg aampodmlsa suclippayp hat dtee

W&%H% e&glr ved @Rgérsozr?ﬁt?ﬁq A gﬁlhﬁon {Sﬂﬁ m@{h%§ment

chmppund| Eﬂhexgroulﬁumub@muastsqoammlmgﬂﬂyduﬂqcoelélbgucsrmple toa
$afrie whltd tbhderd 1 %om%@ﬁﬁcﬁbﬁﬁotg[baﬁfl %@h@e B @émo@ed%y drldBgenous

benzat hi nfe N- net hyl - D- gl ucam ne, hydrabam ne sal i

SHE/Ta%H QT s 1O £XAMRIR BYcenA¥ngs taEarisd 19 Partisulat,iegepias o loction in the
aokjesti ne, lysine and the like. Alternatively, when a
carboxyl noiety is present on the conmpound of fornul ae

e b racededdin e v gy BT g lodaabitiy

and ertrefdily methbalized Goo ey &avy ithibitbrbasgvaddi tion sal t
fornms can be converted by treatnent with an

The present invention is also intended to include all isotopes of atoms occurring on the
present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example and without limitation, isotopes of
hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and C-14.

Whenever used hereinafter, the term “compounds of formula (I)”, “compounds of
formula (IT)”, “compounds of formula (III)”, “compounds of formula (IV)”,
“compounds of formula (V)”, or “the present compounds” or similar term is meant to
include the compounds of general formulae (I), (I), (IIT), (IV), or (V), their N-oxides,
salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and metabolites, as well
as their quaternized nitrogen analogues. An interesting subgroup of the compounds of
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appropriate acid into the free acid form The term
"salts" also conprises the hydrates and the sol vent

w@adastizas2 f orms that the corrp%:(gds of the presBCI/EP2006/062290

invention are able to form inpl es of such forns are
e.g. hydrates, alcoholates and the Iike. In the event
that any of the substituents of formulae (1), (Il),
thd preseng InvEntiar or(ady sobgroep thersof aml the Ahdxades, salfs apdakk the

ﬁﬁg* ounds of fornulae (1), (I1),
fﬁfﬁ&?eﬁi@)fo h %)gpl ncl ude all stereoisoneric forns
t hereof, both as i sol ated stereoi soners and m xtures
d?ﬂnhddag@tso‘éﬂlem@gmtsnvemtmo raresthosereenmpennds of formulae (), (ID), (IID),
Y, SP{V) By 6f thy sibpR8s of c&ﬁ Snd® of ?&Hﬁ%ggf (19f gﬁlz,le(IIV) or (V),

pr esen ntlon as “used rel nbef ore
ﬁé&& use e &%ﬁﬁ%ﬁ@@dﬁﬁ@éhwaav agtyEe %ame%wwt wegfakler rhibiting

tH@V%@tliKHt S QUERICH e Alp Ry torki b NLaxidedfod exdnayle te N-oxide of

t hree-d i onal structures which are not

i°APRP gggble, whi ch the conpounds of, the present
i nvention may possess. Unl ess otherw nmenti oned or
i ndi cated, the chenical design&fiof of a conpound
enconpasses the m xture of allJposdible

stereochem cally isoneric fiNns i ch said conpound

may possess. Said mixture may contain al

di ast ereomers and/ or KNS of the basic

nol ecul ar structure of| sai|[d coppound. Al
stereochem cal ly i sonmexi %bnpounds of
the present invention both in pu rmor in- -

adm xture with each other are | d&d to be enbraced
within the scope of the present invention. Pure
stereoi sonmeric forns of the conpounds and

i ntermedi at es as nent NoEde AEFUNRPURA 8T-¢df | ned as

i soners substantially free of other enantioneric or

@uﬁﬁéﬁrﬁ&ﬂﬁhktﬁs bPthl ré%@nthﬂ@en%@ﬁ‘ér&tﬁ%eccoﬁfﬁioﬁﬁ&’d & formulae (1),

d d
35 b 15p: or G ane B Bieups oheimrosinis o parulas (), (n, (T,
€D er (\), oothp Qsmdﬁsailf cdﬂiﬁoﬁhﬁdﬁfdﬂr dicamamediting ofl a medicament useful

géro nﬁ?ﬁtisnlge yoa 1v1 31 1n a}e C %%)(S%nfigf/ i%mulgg ﬁg?ﬂlﬂ &HS”(IV) or

0¥3 o¢duir @s ars maddltlgp salf vehestne thecialf preferablyds seestedfrom
nggl@:fﬂ'orlﬁe rh}'lﬁg%[’r&indg nﬁlﬂuﬁfﬂﬁ@état@ nﬁuﬂb?ﬁ@ dorBQ:%ta% her),

rein cul ar npounds I nt ermedi at es
methanesulfonate, oxalate, acetate and c1trate

Further embodiments of the present invention are those compounds of formulae (I),
(D), (I10), (IV), or (V), any of the subgroups of compounds of formulae (I), (I), (IIT),
(IV), or (V), or the use of said compounds for the manufacture of a medicament useful
for inhibiting HCV activity, wherein R' is independently hydrogen, amino, mono- or
disubstituted amino, wherein the substituent(s) of the amino may be selected from
Ci.ealkyl, Ci4alkyloxyCi4alkyl, diC; 4alkylaminoC,4alkyl, piperidin-1-yl-C; salkyl,
phenylC; ¢alkyl, wherein the phenyl group may be further substituted with C;4alkyl, or
Ci4alkoxy.

Further embodiments of the present invention are those compounds of formulae (I),
(D), (I1D), (IV), or (V), any of the subgroups of compounds of formulae (I), (I), (IIT),
(IV), or (V), or the use of said compounds for the manufacture of a medicament useful
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havi ng a stereoi soneric excess of 90% up to 100% even
nmore in particular having a stereoi soneric excess of

stere0|soner|c excess of 97% to 100% The terns
"enantionerically pure' and 'diastereonerically pure’

shoul d be understood in a SI m lar way, but then having
fergjahibiting HEY aetivity, ivdesrin &' éxindeEndersyplaairoges| gminhemono- or

‘i*l'ls%’ﬁ LRLRA TR v??é?e‘?& &e%ﬁb%ﬂ&m%&%@ afn'ihogx‘ﬂ%?' bt Qfectédfr6m

tereol soneri ¢

|Cnt4a,=1kMJe §-ealledowfCrrapiky], idifvieptkylaminely e lkyd pirgridid 147G i kyl,
PRBAYICALalIS, vherdih tth PN ?&)gﬁ BAY bR Furthe? lsubgiitad eﬁth C14alkoxy.

enanti oners may be separated from each other by the
selective crystallization of their diastereoneric

$yrther whqﬁhraﬁntﬁ ehbibp presentjiyeention gte Bpsarpmpoundsefifgrmadac (1),
?f(Hlbf (137 eort(wr)taaqszlocfﬂa@slﬂ ol bﬁmﬁmm @ﬂ’foﬁnﬂl@é ), (D), (11m),

)ePIhQ%Il oEkhe %gf‘gﬁfaﬁ%f d an ﬁ%&e Elbe d)%a);nedlcament useful

¢ inhibitog QWi actitvieg whepie R ussmdg)anﬂerrt]ayl h}&]lr@genpnamys, mono- or
%Fk%ﬁ&@uteg%%dog‘?hg eesgﬁélﬁﬁgn?@)&ytgb ﬁl%%rﬂngy bO 5B+ om

w@4atsam2sn 100% and nost in pa%élcular havi ng BCT/EP2006/062290

ve corre

Shenliye ﬁemlbsdoxxcmgm m@l by sringCntkybminesigin- &k C:alkyl,
PhAHICIBIAABhShe BN S5t HBSol B SAARE OREC, Sallony,

Stereospecifically. era if a specific
stereoi sonmer is deS|red sald conpound wi ||

be
Fprthercsnbadiments of the psspridnyensiopardbese wmnepadsofformaae (D),
TR SHDEM) Qﬁrs(VWl dnly oFélivdtibaaRps of ébn@pmhayof formulae (), (II), (IID),

AN bLTo e asd %‘@a@%@é@%ﬂ% f R et o fymedjpmopt usef
(fd)M)lhlbﬁrng(H()JVcaaﬁwltge wtetein RS ds Bﬂqmndélﬁlwh)hlyogen amino, mono- or

T e T

a nta are

C

ety r@ethsﬂ@mcthyh élmqtly:slmaiuopm |pmerldndlﬁhpthyhpbglmh‘5hyl
SyHéreify @He ny igr@%g? béRihher JUMRtIRAGSERL nfegiiRguUNdS MRy

al so exi autonmeric forns. Such forns,

al t hough not explicitly indicated in the above f or mul a
Fugherrrehndiments obihe iprserideveniion larerthoseeccommepadsodf formpulae (D),

QH)?SEN (I’V‘?V&W) %y o‘%@ﬁe §f6 gﬁof wrﬁﬂuuﬁdg B‘pfoﬁﬁﬁlhé‘ (. @1, (11D,
{.}Qs % azol e may. ful

4 R UpE0 r%ma}m% 031 %melaﬁﬁcaurgwé giedipament use

tfoxeinhibtiript HHOW, actibivy Wieidig R fis mqepdndamwmmgeh arhio, or

: esn%s%s'tlyu?e& g\multngrrv% ér%mftﬁer: g{]lbasltsltuemp oﬁﬁe amino may be selected from
methyloxyethyl, dimethylaminoethyl, piperidin-1-yl-ethyl, and phenylmethyl, wherein
the phenyl group is further substituted with methoxy.

Further embodiments of the present invention are those compounds of formulae (I),
(D), (I1D), (IV), or (V), any of the subgroups of compounds of formulae (I), (I), (IIT),
(IV), or (V), or the use of said compounds for the manufacture of a medicament useful
for inhibiting HCV activity, wherein R' is independently hydrogen or amino.

Further embodiments of the present invention are those compounds of formulae (I),
(D), (I10), (IV), or (V), any of the subgroups of compounds of formulae (I), (I), (IIT),
(IV), or (V), or the use of said compounds for the manufacture of a medicament useful
for inhibiting HCV activity, wherein R' is amino, or mono- or disubstituted amino,
wherein the substituent(s) of the amino may be selected from C, ¢alkyl, C;4alkyloxy-
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bel ow. The term "prodrug" as used throughout this text
nmeans t he pharmacol ogi cally acceptabl e derivatives

WwGeamh/1z2e5est ers, an des and phﬁiphat es, such tPet/ErPives/062290

resulting in vivo biotransforfrfati on product of the
derivative is the active drug as defined in the

conpounds of formulae (1), (Il), (It1), (1V), or (V).
Thealkgk d@n@]ky]amn@ﬁlda]kyl @mrlmd-huhC(Idi]eyl pheny1C1 alkyl, wherein

?@gﬁe Jtics, 8th ed,
%ﬂg\?\lﬁﬁﬁﬁb ﬁﬁktbg %@%‘%hﬁé gtransformatl on of
Bnuglsyl, opCralkoxy. descri bi ng prodr ugs generally is
her eby i ncorporated. Prodrugs of a conmpound of the

FURRE UmBJARE BPhe ?es@ﬁtq{?@én?ig n e HBG Jo‘x‘dﬂ?»ﬂn&“ﬁ‘}%h&ﬂéé D,

viiDe é’lrv%m}%yiq S eereupt pEsormRpRdtiet famuilae (D, (D, (),
AV, BU(VA, bPihe Ake d)iﬂsaid é(ﬁm duﬁd:i fw tlib%h@r[ﬁfa&%ﬁﬁ'dﬁﬁbdldiﬁ[ent useful
W@&i@@ ehie SRR RS Gt b gt St
iphehyd@i - palklyly Henlélzgalkyd omd mtrogaﬂpmmttmg gmmppghemuﬂhe phenyl is
%gﬁ%!ﬁﬁff% sBBsm&tQ& “%31%' 3eﬁubpt¥t%1§1ﬁ§ Xé”fé*c%ﬁﬂ&%e%e 91k§/P Gialkyl-
[far re of Qr
Pﬂ@@ﬁﬂgbﬁlw -@Rt; h'cNB\cRer rsé?e dansl padytpdo ICeamlk}dq ueous

solubility, increased bioavailability and are readily

ﬁhﬁ%rhﬂo‘ﬂﬂn&&é 8f fn3 ?ré% bl ﬁf@en'nBH gl%' dtiaB o‘n& Wad’soof f?ﬁﬁulae D,

resent 1 nvention I SO I nten
.(Hbt(HBeQVafora(Nmye)é@mw grpuph of epanpauadee forawiae (M(4D), (1D,
@pﬁﬁ) ?ﬁt‘hk ?&f@@oﬁ d&?ﬁ&nﬁﬁd@lﬂ&s ﬂ)@‘{ﬁs’lﬁ%ﬁlﬁﬁctﬁ%r@ aaﬁélﬁ@a‘ﬁlent useful
eren nMasS . QJu
g HEKI e iTRs B FORydrdiss: oot ot oo
|phelhylﬁe6allky1tHati"E@aﬂkyﬁem(Ef,almy-ctasbxt@ﬂles of carbon
i nclude C-13 and G 14. Wienever used hereinafter, the

o SRS oEhs L B brir SRR B
f(H) rﬁIl)a(IM) MY (V); myrof shnaibgroiups of mmhlwu@&s f formula (@, (IT), (TII),
C
7 AP o S
(fmv;lhlbﬁrng(IWV acHwitY, Wh@'ff@l?( e%hyrk@gmscl lerl,easmggﬂecaﬂlefl
REAAC, LG Bfrolil 1y EE, AASENTSRRIG Sori

et abol i t€s, "as wel| "as their quaternized nltrogen

anal ogues. _An interesting subgroup of the conpounds
dfurther embodiments of the present Invention are those compounds of formula (V), any

of the subgroups of compounds of formula (V), or the use of said compounds for the
manufacture of a medicament useful for inhibiting HCV activity, wherein each R' and
R'? represent, independently, hydrogen, C;4alkyl, polyhaloC; salkyl, halo, -CORS,
-COOR’, -OR’, -NR*R*®, or -SR’, and wherein the Ci4alkyl may be further substituted
with -COOR’.

Further embodiments of the present invention are those compounds of formula (V), any
of the subgroups of compounds of formula (V), or the use of said compounds for the
manufacture of a medicament useful for inhibiting HCV activity, wherein each R' and
R" represent, independently, hydrogen, methyl, trifluoromethyl, halo, -CORS,
-COOR’, -OR’, or -SR°, and wherein the methyl may be further substituted with
~COOR’,
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the present invention or any subgroup thereof are the
I V-oxi des, salts and all the stereoisoneric forns

wo bmsani2s2 Enbodi nents of the éz)esent i nvent i oNPEI/EP2006/062290

t hose conpounds of fornulae ( (r), (rer)y, (rv), or

(V), any of the subgroups of compounds of formnulae

(), (1), ey, (rvy), or (V), or the use of said
mtpcnﬂmlmdﬁments bEthepmstrtonvangion fareathosediongoends effefroila (V), any
?hﬁls sﬂﬁéﬁ%é S%:e Hﬁ%uﬁ&t 6fvijofr?fula mgr EI'_t}ﬁa ﬁs %f é’?lﬁ) ¥5frr}g¥ﬁnd for the

exa

manuﬁafmwﬁa(mélcemewm iphibiting %Y@ﬁté\ﬂtYemwntnt s

eéprbdeatsiyandeh ok AMeML i on are those conpounds of
formulae (1), (1), (111), (1v), or (V), any of the
sub roups of conPounds of formulae (1), (I1)
er ggpbadimenty,pt thy pregept ipyentign ar%téﬁﬁﬁdimu%wﬁfﬁgnula (V), any
lmméfsﬂﬁgx%hﬁs @ffcompmﬂdsc@mahulu V), Wr tHeQise iof 5did cdinpGurtdsYor the

S o PR ST o T i R
mbmesents chhezo, dabmoporeflierabl y i s sel ected from

hydrochl ori de, hydrobrom de, trifl uoroacetate,
net hanesu

TYBRERkiodiRe Rl BARE R T IRR S hENRE g Y Tofinuta (v), any
pf §eeubgrionpsof qomman@ efrfosnule (Vpon m@lsefof fad poinpeunds Yfor the

(nlu{nllfacﬁgé bt rr{e ﬁ’tr us%%% for E)ﬁ’lfn }f@{%&‘é&ﬂ(/j Hﬁ?thgf ~oxides,
conpoun ornu 1), F

Glts; ﬁfére@ssem@flc QI @Gﬂlﬁ&m £ Prodregshavier abd uwéabefl eg thereof,
Ridkganent useful for inhibiti ng HCV activity, wherein

K b e Perabaly Broden. Ao e r e bsiorganting, whereip the

am rmbsnmentm)fsbé aninedndyr lmselettedatday IC;. 6a1hﬂn§llﬁlkyloxycl4alkyl

i-u g Sltl i ]f4u kgg{;f? r(?(; @l&glrﬁ}%ﬂaﬂ I%Qflf%lﬂgglygﬁ)e 6%&?4 wherein the

enb piend graupohay befusthessabstitutederith Gruativyd, qri(bselkoxy,
GERPUNRS 1B RY Qferﬂéld%ﬁnéd abové ¥dthe édrhﬂ;&undg bf‘/i)ovrmﬁfa (VY)

r;;y of 't he Subgroups of compounds of  for nul ae

@iy hydrpgen, or p pigsogersprqiepting groye use of said

@@mmu][mha R'® ﬁe présentBidepedbatlyg hgirogeETli,IRYE PblyhaloC; 4alkyl,

use 0L A4 & n Gl | LY 4a { e

 madhiondeRE ORI SRR st 4 Kok, o
-SO,NR*R*:

R" represents hydrogen, or halo;

R represents halo;

with the proviso that the following two compounds are excluded:

- 2-(5-chloro-2-fluorophenyl)-N-4-pyridinyl-pyrido[2,3-d]pyrimidin-4-amine;

- 2-(5-chloro-2-fluorophenyl)-N-(3-methyl-4-pyridinyl)-pyrido[2,3-d]pyrimidin-4-
amine.

Further embodiments of the present invention are those compounds of formula (V), any

of the subgroups of compounds of formula (V), or the use of said compounds for the

manufacture of a medicament useful for inhibiting HCV activity, and the N-oxides,

salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and metabolites thereof,

wherein

R! is amino, or mono- or disubstituted amino, wherein the substituents of the amino
may be selected from C;¢alkyl, C;4alkyloxyC; 4alkyl, diC;4alkylaminoC; 4alkyl,
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di substituted am no, wherein the substituent(s) of the
am no may be sel ected from phenyl Cl1-6al kyl, wherein

w0 boptiesy| group may be furthg substitut ed WeETIEP2006/062290

G "al koxy. Further enbodi nents™of the present

i nvention are those conpounds of fornmulae (1), (1),

(rrr), (rv), or (V), any of the subgroups of conpounds

of fpipenidinak-yi-C) 4alkyl) Dhenylﬂllsalkyh WHpreirothe (pYgnyl @roupheayibe further

facture of a nedi canent
use?atsg?or nEQ‘td% % {—%7‘ yi/ wherein R1 is
icacieRerrnd R }mﬁglmeag@ﬁlylafﬁmg@n chﬁ;eakw}; di substituted
JWHRS lsvmaép@hdhnfﬂ%yawgsﬁldr of the anmino may be
ydw ¢

sel e .G ~al k rein the phenyl group
o AT

&l ~al koxy. Furt her
eadioRT maﬁd@eﬂdently&lyﬁfogemmr d.oalkyit i on are those

ﬁ?”?ﬁué}sgeen A %%{1{%63 %&5&2%5(:)1" ! 12 or SnlJIV)ae ?Ir) ,(V)

(ea¢}yR (ant repiragent, mdepenﬂent@r hytrogens € 1aflkybwhich may be further

?8:‘@' | F(% ﬁzﬁtht—@?)(')'ﬁm ?%&18&?%1%&1@%@)@9%0@12” EB'R7
TR RO oSk, SRS -SORRUB: (i subst i  ut ed

aﬁ%pres\eﬁl@wmgélmrmbsaﬂd uent (s) of the amino may be
3{114 ecte t{%ﬁlﬁ]g] met hyl, methyl oxyet hyl,

‘ifF’é ethyl, piperidin-1-yl-ethyl,
phenyl et hyl , mherein t he phenyl group nmay be further
Fulbhiér dbicdimunits b ﬂietpbe@xm m‘Fémltfbh afe ﬁﬁMﬁﬂpﬁﬁh@s (ﬁf foﬁh\lﬂa (V), any

sent invention ar& ‘{}(; sof f or, nmul )fo th
(°|f F‘}e S“E’P’PP?S Ol GaRPOUBPs Q SS 95 ﬁ%%‘%‘fn storthe
aomptachuls oHd miedicambertars¢fu) for(111h1)>1,t1ng IH(EV activity) andbthe (WAxides,
951}#, Qt%reldfsgmgfmc ?&k&f £RORRUH :J(%l%l‘géjé) %&E&&E afib er%{l}agilteg thereof,

medr cament use I nhi
mtheredn j ndependent | y hydrogen am no,

a‘l?nrlér?] gllﬂh'ﬁ)t bt ﬁhbﬁ&-l cg%dglgst%t}ﬁ%ﬁ afifo, iR réil H&tdubﬁtﬁﬁéntﬁéf th88mino
o e R oy € R T S1Cs ey laminoC alky,
ph g @}ﬁeﬂiﬂhh Yyl-Ondpedkl] phenfEC, thlky% bvhgfe:iTmbmg |p&e1ﬁ):1 rgtrdnqu ?%y be further
su X rther embodinents o e
pr eé sihlflutg gl%td;ﬁqﬁ}d 8¥ ?b‘é dhpounds of formulae (1),
(ea¢h)R % RM, R, RI,ihdependepitly, arahydroger, loe Cssgrlpups  of
111 I

or tﬁﬁ ugenot) a%fggleﬂg)r&%&ung%@g t(he zmnl(Jf Zz:t u?g g.fV) s,

Rarmsd®R’ u§"é’F‘i§Pﬂtﬁ mdemﬂdp%ﬁlx, ihrgrogery Getlkyl hylo, s r rSR
W{P kprésBas BOMdEe, loy higdapen or am no.

R represents halo.

Further embodiments of the present invention are those compounds of formula (V), any
of the subgroups of compounds of formula (V), or the use of said compounds for the
manufacture of a medicament useful for inhibiting HCV activity, and the N-oxides,
salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and metabolites thereof,
wherein

R is amino;

each R* R* R® R’, independently, are hydrogen, or C;4alkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R represent, independently, hydrogen, C;4alkyl, halo, -OR’, or -SR’;
R" represents hydrogen, or halo; and
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Furt her enbodi nents of the present invention are those
conpounds of fornmulae (1), (I1), (I1t1), (1V), or (V),

waeyento2she subgroups of corrpobj{ds of f or mul aePC1/EP2006/062290

(rey, ey, (rv), or (V) "he use of said
conmpounds for the manufacture of a nedi canent usef ul
for inhibiting HCV activity, wherein RL is am no, or
hosprosentshglobst i t ut ed ami no, wherein the
substituent(s) of the amino may be selected from

%Lurtﬁglj e%ddng'ent? #%1' %Q elgyeng%gg% tFX{e c&%%yﬁﬂs?gf%&%%lfl (V), any

her 'su ,
@rf tha suhgﬂoum/of d@mnonads @frfgudtulﬁém,@r e ushof paid sempounds for the

'(Iﬁ%ﬁfhtchﬁ’@ ofh Fneﬁfi': @nﬁﬁ@ﬁ?i’d}qﬁhﬁftl EQT(W' |a@t?v1£ )md fhk!'N-oxides,

, V), any roups onpounds
§ltsy éﬁefﬁmsa@epp )forn(ss ra)cem(q ImX)tureS( pygdra gﬁs eS(tVf an% rneﬁbeh% ghereof,
Q&he&ahd corrpounds for the manufacture of a nedi canment
for inhibiting HCV activity, wherein R8 is
H? 3B'gﬁ°g al kyl , ani noCl- 10al kyl ,
rR‘}ém}(ElQde(DalhloyC,Md-Heox@ &) kafkylthiv, oa trifldaromethybr ot ect i ng
group, wherein the phenyl is optionally substituted

EoliprmibgimEtty bt B iEfao6h it st RomnaBadVof fgrmula (V), any

od tlgdmbgroﬁpmﬂ(golmpoﬁudst tiforrouih O¥), oe thesuse fof s4ié cpmpewnds for the

Wﬁ;&h@g ofh s ﬁlehie ﬁgm?wmﬁeﬁl EUCY LBty bnd fib/N-oxides,
, any o groups conpounds

Gltsg étr:wmsa@epp )forn(ss racemyq mixpures, prodrugss egie an & mofahelifes ghereof,

Qfhef@h d conpounds for the manufacture of a medi canent

%(g ﬁpr | nh| b}@l ng HCV activity, wherein R8 is
H‘gd am noCl- 6al kyl , phenyl Cl1- 6al kyl
C al kyI or a - aI koxy- car bonyl . Further

fSpadficulldrEntefe8s2d thdsa ¢emboaids af GorindiS@) listed in Table 1

%ﬁf}%"#‘n”ﬁ’%g"@a%“ SRSt loDHRE G PGP Ay & Mumber 7,

(bimper §,Inuimber 9] nmbeo ﬂO,(ﬁ@mbem f 11 menbes @2 pdndsmintber 26, and its N-

ag Hgguf acture of a medi canent useful
g;ﬁé?;&ﬁﬂia{d)&e& activity, wherein R8 is hydrogen,

Cl-6al kyl , am noG ~al kyl, or Cl-6al koxycarbonyl .

Punuthber of spathiétiveoutes ofaytblwrrpﬂ%@drto pragduenthe snmpoendsiod $lee

%’JQHHHﬁ‘dﬁl 01! @ % synftibsiz8d ulifg rehgH qgﬁ%;n%th An

conpounds %%efao E%}JI aa}( or Zﬁeuulsgr F sai ouen g
rknoj@ method for synthe51s may be employed. However the followmg synthetic

routes are convenient for preparation of the invention compounds.

The compounds of the formula (V) may be synthesized following a procedure adapted
from Wambhoff, H.; Kroth, E. Synthesis, 1994, 405-410 as described in Scheme 1.
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manuf acture of a medi canent useful for inhibiting HCV
activity, wherein each R11 and R12 represent,

w0 nbepzneent |y, hydrogen, G ~» yl, pol yhal oC Pei/kpi006/062290

hal o, -COR6, -COOR7, -OR7, - aR4b, or -SR5, and
wherein the Ctal kyl may be further substituted with
-C . Further enbodi nents of the present invention
Sche se conpoupds of fornula (V), any of the

subgrgups ofﬁ%ﬁmunds of forpula (V), or,the use of LR

sal d onpoun s>forng he manuf acture of a d| cament

| "Nfor i i nga HOY a tTN/lty. ei'N eany R11] N
rep relsR‘enlN't-| |ndep {Jw g;et hyl N N)\R3
trifd uéromst Hylo~ O()ﬁ (ﬂ?? -SR5,19T
and wherein the thyI may -t°h
-COCOR 7. Further enbodi nents of the present invention
are those conpounds of formula (V), any of the
subgr ups of ds of formula (V), or the use of
[ qunds_for the manufacture of a nedi cament
I for |nH|bW|ng HCV activity, wherein R13
rep{aesénts hydrogers or fluoro. Further enbodi nents of
the present invention are those conpounds of fornula

(V), any of the subgroups of conmpounds of fornula (V),
dlasichlly, ageetby] amihochppridinemrifoxylatdid aisredctest witke agfichdoride in

'?Fé‘;&r%?éﬁ@é‘&fé‘&ﬁfal&k doRfent %f&h By EhlBﬂ)féf;':‘]%/ ?Igﬁicﬁ hd 16 affM‘c?r ein

I epresent | oro, Furt her

sy aHBoRYSIdET-3 Aoy lates 610); Spiska-pesflarminepy g -carboxylates (1b)
@@dmweﬁéd with ff&rdxuin@e(a&ﬁmoﬁﬁm 19drdi islwo%@ymnﬁf)yndm-

CHRRRE B QPHETATY o a6 iRy Gshelieices 3 mayaneady b cbiained

|bylmcjdat10mgfa-&3‘dnmn Bapytigineamidlet(he. i V- oxi des, salts,
stereoi soneric fornms, racemc m xt ures, prodrugs,

net abo eof
2 Bty ctes Gl 8 epdmeroebyihe tion of abase to
gonnmpyridoi2,3 ed]pymhmhmél{mé tertivatestof fofmutlin €l eanThoaleelyolmeay then be
a I
@1%]?(]%&%?' }\{132 egjvwﬁaathg lﬁglﬁ é)%}ﬁﬁ o}é&a‘?fﬁ#{? 1@ sh?ﬂ as tﬁib%?yéh@onde in
@@Bﬁ@blﬁ seluent Jike ﬁhlero‘fam;dlch @ﬁoe@an%wwsstghydroﬁlran (THF) in presence
of a catalytic amount of dimethylformamide (DMF). Following, a nucleophilic
substitution is performed on compound (1f) with an amine or an alcohol of formula
HLR?, together with a suitable base, such as TEA or DIPEA in an organic solvent such
as DCM, THF or DMF, yielding compound (1g).

Alternatively, the 2-acylaminopyridin-3-amides may be converted in a one-pot
procedure into the pyrido[2,3-d]pyrimidines of formula (V) by reacting compound of
formula (1) with an amine or alcohol of the formula HLR? together with a suitable
base, such as TEA or DIPEA in the presence of benzotriazole-1-yl-oxy-tris-pyrrolidino-
phosphonium hexafluorophosphate (PyBOP). In the formula HLR?, H is hydrogen, and
L and R? have the meanings indicated above in the definition of the substituents of
compound of formula (V).

Scheme 2
Alternatively, the compounds of the formula (V) can be prepared from the
corresponding pyridopyrimidinone derivates as starting materials followed by their
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Scheme 5: General method for attaching a 4-aminopyridine to a bicyclic pyrimidine.
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20  Scheme 1 shows how a 4-hydroxy pyrimidine can be converted into a 4-halo
pyrimidine, which is then coupled to a 4-aminopyridine. The coupling is done using a
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provi de tablets, capsules, syrups, and the like.
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The compounds may also be administered topically, or in formulation intended to
penetrate the skin. These include lotions, creams, ointments and the like which can be
formulated by known methods.

The compounds may also be administered by injection, including intravenous,
intramuscular, subcutaneous or intraperitoneal injection. Typical formulations for such
use are liquid formulations in isotonic vehicles such as Hank’s solution or Ringer’s
solution.

Alternative formulations include nasal sprays, liposomal formulations, slow-release
formulations, and the like, as are known in the art.

Any suitable formulation may be used. A compendium of art-known formulations is
found in Remington’s Pharmaceutical Sciences, latest edition, Mack Publishing

Company, Easton, PA. Reference to this manual is routine in the art.
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practitioner. It should be noted that the conpounds of
the invention can be adm ni stered as individual active
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a&nohbimation giith dtlwdhang)euuc egenthiosi s, end- st age l'iver

di sease, and HCC, and for the other pathogenic
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sompoundsof e prh@npm@smmn dreveatiliio rﬁhet)ﬁreaémyntsnf kmghwdpals infected
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ove-nent| one onditions. Said use as, a nedic
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haemorraghic fever and encephalitis.

The compounds of the present invention or any subgroup thereof may therefore be used
as medicines against the above-mentioned conditions. Said use as a medicine or
method of treatment comprises the systemic administration to HCV-infected subjects of
an amount effective to combat the conditions associated with HCV and other
pathogenic flaviviruses. Consequently, the compounds of the present invention can be
used in the manufacture of a medicament useful for treating conditions associated with
HCV and other pathogenic flaviviruses.

In an embodiment, the invention relates to the use of a compound of formula (V) or any
subgroup thereof as defined herein in the manufacture of a medicament for treating or
combating infection or disease associated with HCV infection in a mammal. The
invention also relates to a method of treating a flaviviral infection, or a disease

associated with flavivirus infection comprising administering to a mammal in need
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conmbating infection or di sease associated with HCV
infection in a manmal. The invention also relates to a
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Accordingly, the present invention relates to the use of a compound of formula (V) or
any subgroup thereof as defined above for the manufacture of a medicament useful for
inhibiting HCV activity in a mammal infected with HCV viruses, wherein said
medicament is used in a combination therapy, said combination therapy preferably
comprising a compound of formula (V) and (pegylated) IFN-o and/or ribavirin.

It will be appreciated by the person skilled in the art that the compounds of formula (V)
may be tested in a cellular HCV replicon system based on Lohmann et al. (1999)
Science 285:110-113, with the further modifications described by Krieger et al. (2001)
Journal of Virology 75: 4614-4624 (incorporated herein by reference), which is further
exemplified in the examples section. This model, while not a complete infection model
for HCV, is widely accepted as the most robust and efficient model of autonomous
HCV RNA replication currently available. Compounds exhibiting anti-HCV activity in
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any subgroup thereof as defined above for the
manuf acture of a nedi canent useful for inhibiting HCV

wa@edobu22§2 i n a mamal i nfected, wth HCV vi r useBCT/EP2006/062290

wherei n said nmedi canent is us in a conbination

t herapy, said conbination therapy preferably
conprising a conpound of fornmula (V) and (pegyl at ed)
tiEbicelandat/ odel ateaoonsidered bs candidatdscfonfipthecdevelopmisnt inkthe

i i a e .
FRABRSHA SO bt I RRU ) igporen o
shssinguishh hetagen pompoimgp thag spegifically gderferewiitafdeVAgmetipns from
gibsé t}iar'f eygﬁ g}rioibﬁ%o% ;?ldzﬁﬁc eaﬁét% %Ipt\a}& mrﬂﬁggﬁ irloael, Byd as a

| . . . . .
FosEass cars adlpns ot K GROYA o ke epeiee Gy sencestgation
fAssayRere kxnpini the Geldifor the evaluaiigy eelelat ¢yaotoxitity dased for

| il e t G e i.nfecti | f.or

FRAfpis o he Sy of @ orkhii bR b8P FiGRgp i Ledditves such as
mesdeuring f FurtheomoneperdlulsEvomriger scegens existi fonthe gvalgatidnyof non-
BB PR RGPS TG Uehe BT, et R elRtase, |
fAnpropsiateelidypesrap beieauipped by gakleipsiegtionyith #jusiferageeporter
igendWhBR dxprekéionid depbidenpon & cbdtiadiveladctivé gére promoter, and such
i nportant to distinguish ?etlvveen corrpognds nfnﬁfﬁl
SPEtTAn REAHSPS 2] POV TSEISTP (S R NPT VS Prose
that exert cytotoxic or cytostatic effects in the HCV
rAPpaterns) patedehpplikMibraaind aftleNsee¢aod & BebRr deMCAe asdrporated
(Y] HQg/ R%I}IA or linked reporter enzyne concentration.
kgléegﬁ/ Y HERYown in the field for the eval uation of
cellular cytotoxicity based for exanple on the
Examplésy of m tochondrial enzymes using fluorogenic
r’[%g 9?110‘1%8% e§zﬂt%eé’i§m ri:?t%ﬁ&elﬂrtl? rl,i]]l'lusﬁ‘g{et Q&rn%? {Oel’iIPﬁ ?}Le! ilﬂLfgt{tion.
counter stree exi’s or e eval uatron of non
selective inhibition of linked reporter gene activity,
Fxaimple 11 synthdsys dfipyiride{2,3-el]pyymidipes ate cel |l types can
e %@é&ﬂe%dde?éhﬁﬁﬁ?{h% )p&és%ﬂ?iﬁl%{tioﬁf}%a\y ﬁe*k(yﬁﬂ{e‘d&éd &ccBrifhg to the
reporter gene whose expression Is pendent on a
vseredures desgabed mcWOP3/092615, it parbedar byathg reagtipn sdiems 4.
can be used as a counter-screen to elimnate
non-sel ective inhibitors. Al patents, patent

MRrledi ons and articles referred to before or bel ow
ARivith OB copmpatnds ¢ffoamalalV)ie HRCrepliconds@yses The

fl. I owi ex les are intended to illustrate, but not

The compounds of the present invention were examined for activity in the inhibition of

HCV RNA replication in a cellular assay. The assay demonstrated that the present
compounds exhibit activity against HCV replicons functional in a cell culture. The
cellular assay was based on a bicistronic expression construct, as described by
Lohmann et al. (1999) Science vol. 285 pp. 110-113 with modifications described by
Krieger et al. (2001) Journal of Virology 75: 4614-4624, in a multi-target screening
strategy. In essence, the method was as follows.

The assay utilized the stably transfected cell line Huh-7 luc/neo (hereafter referred to as
Huh-Luc). This cell line harbored an RNA encoding a bicistronic expression construct
comprising the wild type NS3-NS5B regions of HCV type 1b translated from an
Internal Ribosome Entry Site (IRES) from encephalomyocarditis virus (EMCV),
preceded by a reporter portion (FfL-luciferase), and a selectable marker portion (neo™,
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Exanpl e 1: synthesis of pyrido[2,3-d]pyrimdines The
nol ecul es described in the present invention nay be

w@ybhaszed according to the % ocedur es descrPGBHEP1I006/062290

W03/ 097615, in particular by’the reaction schene 4.
Exanple 2 Activity of conpounds of formula (V) in HCV
replicon assays Stable replicon cell reporter assays:
Tihemgcinp phespbotodnsfdnase p r Elsecunstrmt evas iborderselrty £ apdB3 ¥ TRs (non-

[ QhsIAGh! F‘\flﬁﬁé AT ﬁév' Lt CSHtu'g{3 od YA H ex@%l&ébﬁt ﬁﬂ@m the

In a ce € assa nDnstrate

m@gmof&ﬂ%ﬁdaﬁé wag ﬁpmnfle%tm the ropliegfionrpdtheddgV RNA. The
ls@Bly t@aﬁfﬂfecfeﬁ%ﬂli&ﬁ%lld RafexpPisbe CHCVIRA, Wﬁﬁ:h(i@ﬂ)ﬁcté{e@r
assa e icis ronlc e essSl on constr

kot BT b s ieotag in SAB e aEmg sera i 1555
rsareerilﬁg)t}k]a’ﬁtmdrﬂfcortqﬂuﬁds:at| ons described by Krieger et
al . (2001) Journal of Virology 75: 4614-4624, in a

tj-tar screen strategy. In essence, the

! %@ﬁ% assay utilized the stably
tTihameflzoh eellscwére plateteintdsd-well plates anth¢ pesseaetof ithe test and control

e
ﬁﬁkﬁencoa*? Pl B ) veribll, SoreBhtadch R EORRE i iibation of
dlarep daysi H@ mllwtlo@ waggeeanggd Exssway@gu lagiferase apitvityt (ping
Esfég%isrﬁﬁﬁlgﬁnﬁg ra}t%%? @g@é?ra{eg tggéri gel?i Iersﬁb \Q/l?(fﬁp&kﬁ{@ﬁﬂer SHbRLux™
t@&éﬁseanmp aterlglaswb eReplisopicals inghe cqmmg Falfusehad highlugiferase

eeprRfiGbinaheraisetde mngrh@lﬁb{t(ﬁecﬂemhmm&? inyﬁvlf}eof the compound on

ho hotran ferase 0 .dered by 5'
ARER W A0S st itear o R L g enPlite Blsépapmse curve
Gomgach tastjcmn![bdlmde E€i50tvialmes wetd themcalaellhted,i whithhgalue represents the

( .
Eferﬁ)ltqllﬁf;(gfﬁlhg {:]or%&&ﬁ rgf_l‘g%h émécrgﬁg %2%@2‘ th@" tnc}vtaeg detecte luciferase
rd@ipvlm ohmeed spscifially, dhaprbality o th{gpnmm lydimiked HCV rephcon RNA
ke Riplieated autononously and to high levels, encoding

inter alia luciferase, mere used for screening the
antiviral conpounds. | ul ar Assay Experl nment al

Nibe iseprpounds tesigdl werg rfow tp daypactivificies doliowssgs wel |

plates in the presence of the test and contro

Table 3

Compound HCYV Replicon activity

Number (nM)
1 0.13
2 0.23
3 0.41
4 >10
5 25
6 0.56
7 0.57
8 0.57
9 0.67
10 0.76
11 0.77
12 1.1




conmpounds whi ch were added in various concentrations.

Fol |l owi ng an incubation of three days,
wor®orraasur ed by assayi ng | uci
standard | uciferase assay sub

rase activity

F

HCV replication
PUBEPP06/062290
rates and reagents and

a Perkin El mer ViewLuxTm ultraHTS m cropl ate inmager).

Repllcon Celle |h fha fa¥a frnl r\lllfllrae harl h gh
| uci ferase expr €saipsnndn| t BECViRuplicen aétivityy | nhi bitor.
The inhibitory] agti y pf the c und on | tici ferase
activity was nn.ﬁi}l{‘%’/ﬂe& —the ..U.R.n@c eeH-s— enabl i ng
a dose-responge cud¥e for each tedt3 conpound| EC50
val ues were tHhHen calcul af ed, whi chﬁval ue repfesents
t he anmount of phe—€orpoupad—Fregured—to—deerepse by 50%
the | evel of detecﬂéd | ugi ferase a&ivity, of nore
specifically, |the ility of the gelnetlcallylinked
HCV replicon RNA—+t6 repl eate—Fhe—corpeunds{t est ed
were found to |haveldctivjties as BA |l ows: Table 3- --
- Cains 1. The usefgof a con‘poundsclf t he for mula (1)
for the manuf geture—ef—arredicarent—For—nhtbi ti ng HCV
replication in a mdfnmal | nfected Bi4 h HCV, wherein the
conmpound has tl|he f%nul al an JV- o>_s,|9de salt,
st er eoi sonmer” fo”“. Face-e—HdufE; prodruy ester or
nmet abolite thereo 21\/\,her ein R1 i s3i®ydrogen, am no,
nono- or disubsti ed am no, V\,he(s;gbn t he
substituent (s) “f He—armro—ray—be—Seleeted— rom
Cl- 6al kyl , C2-l6al k@dyl, [C2-6al kynylQ piperidin-1-yl-
G ~al kyl, aryl|Cl-6 hkyl wher ei n Lﬂ? aryl group may be
further subst ilttedw-th-c-oal kyH—oer—G2alkpxy; L is
-NR 8-, -NR8-({l-6akRkaned yI -NRSI(I:O C1- 6a| Kanedi yl -
- NR8- SO2- C1- 64| kanﬁgl yl Qng eal kanedi yl -,
-0 CO, -OCO"ea.mnw S—Q-eatpnedi yl -,
or wherein theg dotﬂéd ri ng togethEtOvvlth N apd Z form
a Het 1 cycl e |[havi hg 5 tp 8 >10

29 >10

30 >10

31 >10

32 12

33 15

34 19

35 12

36 >10

37 >10




menbers including ring nenbers N and Z, and wherein
said L ring is attached to the pyrido[2, 3-d] pyri mdine

WO 20vg/10251 he nitrogen atom Zc&gpresents N or BEH/ERD06/062290
represents hydrogen, hydroxy - 6al kyl ,
C3-7cycl oal kyl, aryl, Het 1, or Het2, wherein said
C3-7Cy cloalkyl, aryl, Het 1, and Het2 are each
iGlalesendent |y optionally substituted with one or nore
substituents selected from Ci "al kyl, C2-4al kenyl ,

- ., [ A I i tor .
T8 Ko PR AT S g o AN e o
- NRéhbBditing HOR4@pkidabion iM\irdaaoNR4RRed withI@BOrhereinNRé
S2R5, -SR5, -SOR7, -SO2R5, -SOBR7, -SO2NR4aR4b,
5 norgHenquad has the formmday| | ami nophenyl, and
am nophenyl carbonyl, and wherein the G “al kyl may be
further substituted with -COOR 7R3 represents
Cl- 6al kyl, C3-7cycl oal kyl, aryl,]aryl C 1-6al kyl, Het
1, Het2or Het2-Cl-6al kyl, ch jRdependent|y
optionally substituted w e orNMore substituents
sel ected from G "al kyl -4allkenyl| C2-4al kynyl
pol yhal oG "al kyl, hal i ~3 COR6, - COORY?,
P CkRaaRdb, - ORT. - O0ERs,  NOLONRSaRADR®- NRARRAD, - NR4
COR6, -NR4 COOR7, - NR4AaCONR4a®hb, - NR4aSOR5, - NR4
S2R5, -SR5, -SOR7, -SO2R5, -SMR7, and - SO2NR4aR4b;

eac fan Rdaxide) dalRSterbGisd st aPRAAC btk e Qtodrog] ester or
a Aaqlﬁ)iiﬁl ﬁ’%ot)(ﬁ' al oG ~al kyl, cyano, or nitro; each RS
etaBo e REBh Y™ dr ogen, or G ~al kyl ; each R6 is
10  iRldepgdrdge, ity drongeor, disubstivtal dayinp, wharbinflife substituent(s) of the
i nd .0 { al .1and each R8 i
| ndanT Ay ?ﬂ*ﬁ%@%@%@e&l‘%%@%ﬂx "Loal kenyl .
Co- thatlkym C: @lkyiaaCeyalisds Gi6nyalkylamineszalkyloaiveiidin-1-yl
ar Y16, Ayl SO0 Harbife e ORUrbd malfbt flrthdrGhbshlidd with

én-profecting group, wierein the aryl is

or g nitro
opt i%bﬁ%li‘)’lyg’éGb@tlk"txéﬁ ed with 1 to 3 substituents
15 delseNREd -NRO,Ghkahdayyl,, -NRE 40Kk patkane@RA4 aNR§-80),-C salkanediyl-,

—————

wherein the dotted ring together with N and Z form a Het' cycle having 5 to 8
members including ring members N and Z, and wherein said L ring is attached to

20 the pyrido[2,3-d]pyrimidine ring by the nitrogen atom;

Z represents N or CH;

R? represents hydrogen, hydroxyC;.ealkyl, Cscycloalkyl, aryl, Het!, or Het?, wherein
said Cs.scycloalkyl, aryl, Het', and Het” are each independently optionally
substituted with one or more substituents selected from C;4alkyl, C;4alkenyl,

25 C,alkynyl, polyhaloC; alkyl, halo, cyano, nitro, -COR®, -COOR’, -CONR**R*,
-OR’, -OCOR®, -OCONR*R*, -NR*R*", -NR*COR®, -NR*CONR*R*,
-NR*SOR’, -NR*SO,R’, -SR®, -SOR’, -SO,R’, -SO;R’, -SO,NR**R*, morpholin-
4-yl, phenyl, aminophenyl, and aminophenylcarbonyl, and wherein the C; 4alkyl
may be further substituted with —-COOR’;

30 R represents Cyealkyl, Csscycloalkyl, aryl, arylCyalkyl, Het', Het?or Het’-



10

15

20

25

30

35

am nophenyl, am noC "al kyl phenyl , am nophenyl car bonyl ,
hal o, -OR6, -NR4aR4b, -SR5, -SOR5, -NR4aSOR5, -NR4

WEaDRI2025502R5, - OCOR6, - NR4aC , - NR4aCONR4 aPEEP20bi462290
COOR6, - OCONR4aR4b, - COORG, R6, - CONR4aR4Db,

- SO2NR4aR4b, cyano, pol yhal oC"aI kyl, and nitro; Hetl
as a group or part of a group is defl ned as a
sat haalkyl, eachpaddapenddnyly wpsenallysubstitmod sathaine ©r more substituents

bi CXglied Hont %%n@ & hRE 10@4% i ﬁgb?/ﬂ ggeiaﬁpbh&io Zyano,
rren‘@éf% GHRC 6QORY, EONRY R/ b SORe, GORy ms WVR AR,
CONLRRPEORE R “0OCR MR CONKFFR P NRTE R, SNR@b@gR% dSR?,

fro tr f and which i's

opt %ﬁg s%eﬁbsgéylg’e%‘ﬁio g]!]lg 4?, nore carbon at ons by
@ie}ﬁRfak'mﬂ R*Cis icaspeptiantly, hydedgen, @ﬁédﬂ@xmydﬂxgcualkyl Het'-
opt| it am no, nitro, cyano,
pol y é@kgpglgﬁaf)cl‘bangy%oc;yﬁ& Oéliést al koxycar bonyl ,
@&WBytslm@ﬂpleydqnﬂmiwdmgam,lqr Gmaibyl or disubstituted

%g&}pﬁeﬁ.)r,g den thgﬁ j.sul fonyl, aryl and a
sat ur? (5) 0? unsat ur ed m)nocycl ic,
18@%@6{1 qngly dydrogaw s Coaglkyleanthvi ng” 3 to 12 ring

ré&émnf & Méfépéﬂdéhﬂ?lh@dfb'ge@r@ 1 MTkyTDC S (HIRES.0BL mmyn,g
r%ﬁyﬁ@r‘“ 51 IO CaptkT G e AN aChepaikyt Het

f un (Helt salkyl, biyalnibggen-prtedting gtdup) whbiehﬂthaarya igoptiopalby

paf tsurﬁsftmﬁe&{»@ﬂﬁ tb% sﬁﬁét e{%esr gegey i ef?c;] 511%%1”?64 %%&1
rre mﬁ‘en@lkywl,e@emuwﬂgar@nvb pheny; (ﬁgall@lnbemsl nhﬂnlylwaﬂ@nyl
pr efaﬁlﬁéﬂhgnﬁ arﬁm@cuﬂeyw%pﬁ lafhindMRERc4AB5H Imo QORCONR*“R*,

nor e_heter gat om,ri nhei $_each i.ndepengdent |,

sel e8RedSPRomNR ¢ erNRo§9@%m PR utQGPR =ah18 \ﬁ@%h IS

oC gt Em%dmﬁ$@; Lmlerltae@m{? @@0@15{4*116\’ e?cxmt?_ ok pfjs@gu{é,rmjccwlz“m“b,
2 i ona isybstituted am no

1- 6a @H“‘ vaf %y%aioley‘ﬁlky& | oxy, hal o,

IHA{t axa/groop i parabf y groopds defmedias a Isathraitad carq)astralllymnsaturated

n| t g&{nlgez%g?lgga JA}%}@% erd'?:brgl)é 'havﬁg{ppé%ér)éhy 3 to 12 ring

I Oha
or dneshess, mage etﬁf%rnblﬁ ada rlé émglmemlaftrﬁ 9nd mpLs, preléérably 5 to 8 ring

gm Wéln%élrsf WhtYéh co%l’:a\ﬁlls’ oﬂéQir It ﬂet@fbaﬁfn@ 141305 hferﬂHéi‘kOééYe‘é{e'dq}om
! CB{)ftrolg%n o(gxygglll gly suhLu% anc? wﬁlcgcgl optlona y s&gstltutedo on one orr}gore

carbon atoms by C; ¢alkyl, C;.salkyloxy, halo, hydroxy, oxo, optionally mono- or

disubstituted amino, nitro, cyano, polyhaloC; 4alkyl, carboxyl, C; salkoxycarbonyl,
Cs.scycloalkyl, optionally mono- or disubstituted aminocarbonyl, methylthio,
methylsulfonyl, aryl and a saturated or partially unsaturated monocyclic, bicyclic
or tricyclic heterocycle having 3 to 12 ring members which contains one or more
heteroatom ring members selected from nitrogen, oxygen or sulfur and whereby
the optional substituents on any amino function are hydrogen, or C;4alkyl;

Het” as a group or part of a group is defined as an aromatic monocyclic, bicyclic or
tricyclic heterocycle having 3 to 14 ring members, preferably 5 to 10 ring members
and more preferably 5 to 6 ring members, which contains one or more heteroatom
ring members each independently selected from nitrogen, oxygen or sulfur, and
which is optionally substituted on one or more carbon atoms by C; ¢alkyl,
optionally mono- or disubstituted aminoC; ¢alkyl, hydroxyC;salkyl, C;.salkyloxy,
halo, hydroxy, optionally mono- or disubstituted amino, nitro, cyano, polyhalo-
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menbers; whereby the optional substituents on any
am no functl on are hydrogen, or G -4alkyl; aryl as a

w@emap20s2 part of a group is p nyl. 2. The USBCT/EP2006/062290

according to claim1 wherein"the conmpound has the
formula (I11) (H and the iV-oxides, salts,

stereoi soneric fornms, racem c m xtures, prodrugs,

est €hsalkyll carboxaholCi.dakoxydashbayl,, CowvbpaledlkyIRiptioR3]ly snodoRS

o RIS b e SR S i

cyaﬁtpmamm@wcy@@;eélcyc ¢ havo? to.100irs
@%{b@% heréﬂ?"cﬂe%khonaf\ﬁ‘ﬂ)sm% on Wﬁ%%ﬁ@% are hydrogen

- NR4agORg, - NR4™ SQ2 -SR5, -SOR7, -S2R5, -SMR

- SOPNR4 : nor phol i n-4-yl, phenyl, ami nophenyl, or

aﬁymmnl;ﬁmqrmwgmwﬁphh@ylei n the G 7al kyl may be
further substituted with -COOR 7; and nis O 1, 2, 3,
or 4. 3. The use according to claim1l wherein the
Conplsivss aseerdingdo Flgiml| veherein the campaygd hpsthe Yormylaldy)
salts, stereoisoneric fornms, racemc m xt ures,
prodrugs, esters and net abol | teR 9)th wher ei n R1,
L, and R2 are as defined in cl alml\and 0
represents G “al kyl, C2-4al kenyl, C!Z\4iléyj3:/£yl ,
pol yhal oG "al kyl , haI 0, cyano, nNRIBO, , - COCRY,

- CONR4daR4b, -OR7, -OCOR6, - OCONR4aR4b, -NR4aR4b, - NR4
COR6, -NR4 COOR7, -NR4a A NR4aSOR5, - NR4
S2R5, -SR5, -SOR7, -S2R5, -YO8R7,Nand - S2NR4aR4b;

and mis O 1, 2, 3, or 4. Theﬁeaccordingto:any
one of clalrrslsv\/neh undsshas the formul a
1y

(1v) (1V)
and the N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters

and metabolites thereof, wherein

R!, R? and R® are as defined in claim 1,

R’ represents C;4alkyl, Ca4alkenyl, Co4alkynyl, polyhaloC;4alkyl, halo, cyano, nitro,
-COR®, -COOR’, -CONR*R*, -OR’, -OCOR’, -OCONR*R*, -NR*R*,
-NR*COR?’, -NR*CONR*R*, -NR*SOR’, -NR*SO,R’, -SR’, -SOR’, -SO,R’,
-SOsR’, -SO,NR**R*®, morpholin-4-yl, phenyl, aminophenyl, or aminophenyl-
carbonyl, and wherein the C; salkyl may be further substituted with—COOR’; and

nis0,1,2, 3, or4.

3. The use according to claim 1 wherein the compound has the formula (IIT)

R2
1
XX
R
R’ NN 4

(IIT)
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and the iV-oxides, salts, stereoisoneric forns,
racem c m xtures, prodrugs, esters and netabolites

wo bmsani2s2 wherein RL, R8, are defined i n cl BATER2006862290

and n are as defined in claimMZ;, and RLO and m are as

defined in claim3. 5. The use according to claim1

wherein the conpound has the fornula (V) (V)and the

i V- and thesy-oz#les, salts steradaogene founs, cacasic matenxs,prodrugs, esters
?f'iﬁé’ia%% tegti&g%d{g@hergﬁlters and netabolites thereof,

are as defined in claiml1l; each Rl1

%dLm@Regp@géﬁﬁnedm@@y@dde hydr ogen, G “al kyl ,

C@'; ﬁei‘iré%@ﬁ‘ttﬁlcuﬁi%yﬂék @Q% Rgdmma lchalo cyano, nitro,
I a
R HSOR ORI, 415&@

- NR4N363@5)R6 Nnaem“as()zzms7 Nmomémé? NS, Nsesazkﬁ, -SRS,

- SO2 410 pbhenyl , am nophenyl, or
ami n éb&%r’bgew 0 SORE IR o kyl nay be
fImnStQ;dEZ,sfiJl@sﬂltut ed W|th -COOR 7; RI13 represents

hydr ogen, or halo; and R14 represents halo. 6. The use

SRR Pl O LRSSy B o

of (IWg am no may be selected from Cl-6al kyl, phenyl C
1- 6al kyl, wherein the phenyl group nay be further
substituted with G ~al kyl, oR®fiZ&l Koyy; each R4a and

R4b is independently hydrogen, o G ~hlkyl; each R5 is
i ndependent |y hydrogen, or G “abkyl; #€ach R6 is

i ndependent |y hydrogen, or CiNRi kyt™ each R7 is
i ndependent |y hydrogen, or Gifal kyl;

(V)

and the N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters
and metabolites thereof, wherein
R!, R® are as defined in claim 1;
R’ and n are as defined in claim 2; and
1% and m are as defined in claim 3.

5. The use according to claim 1 wherein the compound has the formula (V)

R11
7 |N
NRE Y
R12
\ \ N
/ / R14
R N N

V)
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R8 is hydrogen, or a nitrogen-protecting group; each
R11 and R12 represent, independently, hydrogen,

w@edoalikogs2 whi ch nmay be further substituted w tPCFEEDR/062290

7, pol yhal oCral kyl, hal o, - , -COOR7, -OR7,

- NR4aR4b, -NR4 SO2R5, -SR5, -SO2R5, or - SO2NR4aR4b;

R13 represents hydrogen, or halo; and R14 represents

hal and the N-ogidas sals; steradisogerio fainzs, nacbmihmpeinas, Rtodregs, esters

8* 1ite§?ﬂe‘i’ébf %&8— or disubstituted am no, wherein
t >0 t]ﬁle

e substituents’ o e ami no may be selected from

&, snd Rypre agdefigadan elagmilky| , wherein the phenyl group

g_agh RE dndR'A %pr@sugt:;: trldepdrently, gllydltgﬁle\lﬂlt?ﬂ hikyDC; salkenyl,

, .ea i s I ndependént [y hy e r 42 db

G RIS sl 508 Bt i, K erCOGI, -CONRURY,

Ci ~aORy,-0GORY) -OZONR TRiYepERitRA -INR PCORYGNR *GONR**R?,

G " af Yo I8 Nippee OO, HnB_dh50geNnnr | [EaYe .

or og R SORE S NREAETERE, SR - QO SRR SOR R morphoin

hy ddedephengl, amiinophenyili erramingphiseyicanbomdy asiwbereinthed: salkyl

Wt By s GRGRHE daﬁét)fﬁ‘t@h%‘ih/\aldtﬁ({) 7.hal o, - COR6, - COORY,

- 7,a - SRb; eF1{r13 represents hydrogen, or halo; and Rl4

Reprepsesarts hydiogen, @r halegandse according to claim5

Wit tirdtems hate. hydr ogen, ami no, nonosubstituted ami no,

wherein the substituents of the am no nay be sel ected

from pi peridinl- yl-G ~al kyl, phenyl Cl-6al kyl, wherein
heTRY@RMcc&HIRgRo BRYm Baydisihher substituted with
i,~al k ; each R5 is G "al kyl; ) ) )

%1 is y&égen, am?no, monlo- or dlsu%sh%ted amino, wherein the substituents of the
amino may be selected from C; ¢alkyl, C;4alkyloxyC; 4alkyl, diC;4alkylamino-
Ci4alky), piperidin-1-yl-C; 4alkyl, phenylC,.salkyl, wherein the phenyl group may
be further substituted with C;4alkyl, or C; 4alkoxy;

each R* and R* is independently hydrogen, or C;alkyl;

each R’ is independently hydrogen, or C;_salkyl;

each R® is independently hydrogen, or C;4alkyl;

each R’ is independently hydrogen, or C;salkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R represent, independently, hydrogen, C;4alkyl which may be further
substituted with —COOR’, polyhaloC; alkyl, halo, -COR®, -COOR’, -OR’,
-NR¥R®, -NR¥SO,R’, -SR’, -SO;R’, or -SO,NR*R*;

R" represents hydrogen, or halo; and

R represents halo.

7. The use according to claim 5 wherein

R' is hydrogen, amino, mono- or disubstituted amino, wherein the substituents of the
amino may be selected from C; ¢alkyl, C;4alkyloxyC; 4alkyl, diC;4alkylamino-
Ci4alky), piperidin-1-yl-C; 4alkyl, phenylC,.salkyl, wherein the phenyl group may
be further substituted with C; 4alkyl, or C;4alkoxy;

each R’ is independently hydrogen, or C;_salkyl;

each R® is independently hydrogen, or C;4alkyl;

each R’ is independently hydrogen, or C;salkyl;

R? is hydrogen, or a nitrogen-protecting group;
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each R7 is C ~alkyl; R8 is hydrogen, or a
ni trogen-protecting group each Rll and R12 represent,

w0 nabepzneent |y, hydrogen, %ﬁ whi ch nay beCT/EP10h€062290

substituted with - COOR 7, poI ial oC*al kyl , hal o,

-COOR7, -OR7, -SR5; R13 represents hydrogen, or hal o;

and R14 represents halo. 9. The use according to claim
SacthBeind R4 répseshtcl indgpamdentty, iy drogem &% ublky] whickanay be further

am 'Q{?bstlé)ﬁgd G4t _CBORY B@&%Mﬁatﬂ?kﬁﬁél@ CRIRON ét ¥’ be

sel ect om phenyl - erein the phernyl
grouQRriH§RE»e further substltut ed with G “al koxy; each

FO? képrésentd hsdogerX®r halondgll ogen, or a
qgurog @E@,teCtlng group; each R11 and R12 represent,

hydr ogen, C “al kyl which may be further
substltuted vvlth -COOR 7, halo, -OR7, or -SR5; R13

f p.i.%i sréta%g;}émgqggﬂimgrw}t‘e@%ﬁ and R14 represents halo.
O 0

g to craiml1 wherein RL is
IR/ds bydmgens amint, monosbstituRel anging; whdréiglthe fstitgents of the amino

g{g »sef¥cte i CP ‘I&Eﬂfl Ql(ﬁ{ Q&?laﬂ% 4@1&1 dWlridin-

present |ndepen Iy,
(R'/l Ief1-42ksmb PheayiC hfg&hgroap nmrrbs furhey
R14sﬁ@@mga§wh§(hgammxy- 11 The use according to any

£.clai 1-10 wherein the nitrogen-protecting
Gl Ly

| kyl oxycar bonyl , aryl met hoxycar bonyl ,
teach RUBr@askyyl , or arylnethyl 12. The use according

48 iEh Bkt oMl Sl 8RR Pr ot ecting group is

each R" and R represent, independently, hydrogen, C;4alkyl which may be further
substituted with —COOR’, polyhaloC; 4alkyl, halo, -COOR’, -OR’, -SR?;

R" represents hydrogen, or halo; and

R represents halo.

9. The use according to claim 5 wherein

R!is hydrogen, amino, monosubstituted amino, wherein the substituents of the amino
may be selected from C; 4alkyloxyC; 4alkyl, piperidin-1-yl-C; 4alkyl, phenyl-
Cisalkyl, wherein the phenyl group may be further substituted with C; salkoxy;

each R is C;4alkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R represent, independently, hydrogen, C;4alkyl which may be further
substituted with —COOR, halo, -OR’, or -SR’;

R" represents hydrogen, or halo; and

R represents halo.

10. The use according to claim 1 wherein

R’ is hydrogen, or amino;

each R is C;4alkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R"? represent, independently, hydrogen, C;4alkyl, -OR’, or -SR®;
R" represents hydrogen, or halo; and

R represents halo.
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t - but oxycar bonyl, benzyl oxycar bonyl, benzyl, or
trifluoronethyl. 13. A nethod of inhibiting HCV

WO epbiizesz on in a manmal i nf ecj{égd wi th HCV, saprdr/Reioheas2290

conprising the adm nistration”of an HCV inhibitory
effective anount of a conmpound of formula (1), (I1),

(rrr), (1rv), or (V) as defined in any one of clains 1

tld: The us:blh.ccm(dingtthaniy ofie ¢fr damisrigl Gwhemmethe nitfogen-prbtedting group

oV Gl Ry R B Ry B LGB AY 6 B infthy.
formula (1), (II) (rer), (1v), or (V) as defined in
qavm&e%c&hﬂﬂ 5 cﬂalﬂm%er&ﬁ lﬁsgéﬁqsio%uﬁg £t 1Y

cal C ons rela ection.in a
woxsgcar ﬂgérloew uarampethyli on of

an HCV i nhi bi tory effectlve armunt of a compound of

fiar Auh@h&d of inhibiting HCV'rbphdahbﬁ in @fnaﬁﬁﬁal affedted WRBHAW, said

any ope .of cl.ai A h ccor,

o oo Rl S hetac Bribsich ot B Y DRSS SRR rfount o

t hatcorhponed of fdymmia &), (MY, (11D, AV N aodefirted imany otreof claims 1 to
i V-pxides, salts, stereoisoneric fornms, racenic

m xt'ures, prodrugs, esters and netabolites thereof,
wherein- - RL is am no, or npno- or disubstituted

a7l RQnethbiEsCkdatih e n%iﬁ’xﬁ&l' ﬁlfé%féﬁswﬁf HCIWG sﬁ&‘rﬁb@hdﬁaébnﬂﬁlsmg the
sel ected from Cl-6al lf}i"bﬁ I Cl1- 6al wher ei n

pheddpinigiration efap He Vi s w@a OWFﬂmPPW%S‘l crffprmula
or @), H),KORy(TV8; acﬁttvlitdadanﬂkdﬁ?ﬂ bny 6nd oftidgiaRdentiRy

hydrogen, or C “al kyl; each R5 is independently

hydrogen, or C “al kyl; each R6 is independently

HydAogehod of tradiing Iclilyibal cenadihiof¥relaging el ElCAN thdertiop in a mammal,
hy 8 08ffdthod"co Qgrlé‘ﬁl Yo aﬁﬁnisﬁaM&f%ﬁ%Vqﬁhlﬁtory effective amount

ni trogen-prote P
of a compound of formula (I) (D), (IID), (IV), or (V) as defined in any one of claims

1to12.

16. A method according to claim 15 wherein the clinical conditions are other than liver
fibrosis.

17. A compound of the formula (V)

=z |N
NRE Y
R12
N XY
R1 / N/ R14
R13
V)

and the N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and
metabolites thereof, wherein
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each R11 and R12 represent, independently, hydrogen,
G ~al kyl which may be further substituted with -COOR

wQ 20000202801 oCral kyl , hal o, - , -COOR7, - OR7PCT/EP2006/062290

- NR4aR4b, -NR4 SO2R5, -SR5, - R5, or -SO2NR4aR4b;

R13 represents hydrogen, or halo; and Rl14 represents

hal 0. 18. A conpound according to claim 15, wherein Rl
iR isaiine, oomoney-diwbstitiied asting, wihedin fiersupstithanteofthe hmino

bst.i f j | . .
- B el o, B PRI RROR T PR B it
may PERETI- 1k sallodi PhenyKd oyl wheredn thgipheryl group may be further

QA@hﬂfs@Mﬁéd%ﬁ@%ﬁyl,BﬂQMaﬁ@xKW, i ndependent |y, are
~Nal k 8 s hyd

hydrogen,. .qf .G [; rogen,. or a
ﬁg‘g’rggéﬁdﬁ ofse‘E‘fl‘FH‘Fﬁx?j‘rﬂé( #‘E&E*Prﬁ%fa]gﬁld R12 represent,
ieacteRe isdaddpeydently diyaggen, oLiCahlkyl; , hhial 0, - dCR?, or

- : , ent r n r hal o; and R14
r%%?lé:sgr]%ﬁ%erpggﬁegﬁy%g&ogglgoogpqgﬂ%%}%accor ding to claim 15,
whalr Bi is imdepesdently hydrogew,lor R4aalkyfldb, R5, R,

i , .G alkyl; R8 is

r%; ?gg‘gﬂ,g&qt’y%nﬁf"%?% gﬁ%ﬁgtgé@{tq’ng group; each R11 and
rach Re And R nfepresable pelgpradently, hygioetydn saliyhuhiel may be further
h ald @ubs;aiﬁ?gd with € mt h%E&@hél@@[%‘ﬂeﬂ,t ﬁal&)‘@m@,elﬁ%@R7, ht@lRé,;

an Le 9. according to
ang'ﬁe%ﬁgﬁa&iﬁﬁ%ﬁsﬂ- 9'%&%%% Frydrogen; and

R'2 répsesentd Al érplen, loahalp; Gid* al koxy, G “al kylthio, or

tﬂlhgg?&re tfyl.- - 21. A conpound according to any
one C ns

ai 17-20 wherein

18. A compound according to claim 15, wherein

R! is amino, or mono- or disubstituted amino, wherein the substituents of the amino
may be selected from C;¢alkyl, C;4alkyloxyC; 4alkyl, diC;4alkylaminoC; 4alkyl,
piperidin-1-yl-C; 4alkyl, phenylC; salkyl, wherein the phenyl group may be further
substituted with C; 4alkyl, or C;4alkoxy;

each R* R* R® R’, independently, are hydrogen, or C;4alkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R represent, independently, hydrogen, C;4alkyl, halo, -OR’, or -SR’;

R" represents hydrogen, or halo; and

R represents halo.

19. A compound according to claim 15, wherein

R is amino;

each R* R* R® R’, independently, are hydrogen, or C;4alkyl;

R? is hydrogen, or a nitrogen-protecting group;

each R" and R represent, independently, hydrogen, C;4alkyl, halo, -OR’, or -SR’;
R" represents hydrogen, or halo; and

R represents halo.

20. A compound according to any one of claims 17-19 wherein
R is hydrogen; and
R'? is C;4alkyl, halo, Cy4alkoxy, C;4alkylthio, or trifluoromethyl.
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R13 and R14 represents halo. 22. A conpound according
to any one of clains 17-21 wherein wherein the

WO RG060gRspr ot ecting group is %%GalkyloxycarbonynEPﬂmwmnmm

aryl met hoxycarbonyl, trifluorodacetyl, or aryl methyl.
23. A conpound according to any one of clains 17-21
wherein the nitrogen-protecting group is
leAtoompoand)anwtding)‘@rmylomnyof alaboni/1-20 bdwweyd , or

ﬁ$m5+ g%% A4 A conpound according to any one
alns ? use as a nedi canent. 25. A

phar maceut i cal conposition conprising one or nore
OONRRAWHPIUASE EROFHiRPol By w o BRirRY 17:hwn§reliwﬁé’reme~, ﬁitrogen-

| east one pharnageut i aI acce b eXC|p|en
conBfiorstnS TP 15 e &XE? g‘b’ﬁ'@ ﬂn@%’fomacetyl or
cl aaryBnétiyl23 with one or nore ot her antl - HCV agents.

23. A compound according to any one of claims 17-21 wherein the nitrogen-protecting
group is t-butoxycarbonyl, benzyloxycarbonyl, benzyl, or trifluoromethyl.

24. A compound according to any one of claims 17-23 for use as a medicament.

25. A pharmaceutical composition comprising one or more compounds according to
any one of claims 17-23 and at least one pharmaceutically acceptable excipient.

26. A combination of a compound as defined in any one of claims 17-23 with one or
more other anti-HCV agents.



