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RNA- dependent RNA viral polymerase. These conpounds are useful for the
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inhibitors of HCV replication, and 5 for the treatnent of hepatitis C
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interferes with nucleotide binding to the polymerase. To function as a chain terminator the
nucleoside analog must be taken up by the cell in vivo and be converted in vivo to its

25 triphosphate form to compete as a substrate at the polymerase nucleotide binding site. This
conversion to the triphosphate is commonly mediated by cellular kinases which impart additional
structural limitations on any nucleoside. In addition this requirement for phosphorylation limits
the direct evaluation of nucleosides as inhibitors of HCV replication to cell-based assays (J. A.
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ot her antiviral conpounds or imunonodul ators. The present invention al so
provi da' ia (aieglbadl, JCOX| @hiyhint joay R R (katcho).sOK, ECVhydrogyatigl br By.;-

adm nistering a coqpogpd ccording to formula I in an anmount effective to

i nhihit H .Y$Hgb%Wé§ Henedavent i on al so provi des a pharnaceuti cal

conposi tion conprising a conpound 15 according to fornula | and at |east
one pha¥ irdwéingcednidyorge Ceptlsbre NB®R i er, diluent or excipient. The phrase
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conposition includes at |least the recited features or conponents, but may
al so include additional features or conponents. The term "i ndependently" is
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attached t Goamnlplydbptibrellysibsiohted withdC,atatkptsulfohelatnéronor"'©pt | onal " or
"optionally" a seg{h rein neans that a subsequently described event or 20
circunstan&@ﬂﬂ%§¥s?i NYHEEE%not, occur, and that the description includes
instances where the event or circunstance occurs and instances in which it
doek) ndt .is grogsta fpb 8lkylopt i onal |y substituted” neans that the optionally
substituted noiety may incorporate a hydrogen or a sub stituent. The term
"about 'R'iis hydregehén eiatkyl; @ ymdany-&pp rbkyl, waansl-§ 5 dlkyk AdCinadiosn-Gfs, allkydugilky, or

around. 25 Ve he.term"a t sed in conjunction with a nuneri cal
range, it %%aﬁ@?é%&%I%QYF%ﬁggg%ngiPéﬂ%th t he boundari es above and bel ow

t he nunerj.cal, . yal ues set n ner .t er WO . .

2070/ 4555 TPER Eeoss FORSHRY o BB Kb s SR bsseindRl b pyrogen.
nunerical el UkyalkqQvaidRg-dshoy bhe, sial ey, val ue by a variance of 20% As
used herein, thé recitation of "a nunmeri'cal range for a variable is intended
to N8y, i i R, i 1 the il .equal s to
any ot 1t I ahelRer PR nRRTR G BRICRYRGIE Ryl e LR AHBok SR 2.

i nher ent | y4¢ihsooatgpetidie- lver 3-Aplli@xganctibne duatnd-pipangin- hybder val ue of the
nunerical range, .including. th nd-poi nts of the range. Simlarly, for a
Var bl o wHRRHDHA PRI Com B R AP BEP B 4h be equal to any
real valye gf the nunerical range, includig% the end-points of the range.

As an &arpl énd R'vEr whe Bkeahindepondentlysae sededindppapday v Gomds sdtihder 0 and
2, can be 2 i . i i h w i and can be
10 00, "o. 1o B P ML RIS SApl &ty BBl B e S R R T e e

i nh2r ent | y netniémuadR*™ Babpalinds of fornula | exhibit tautonerism

Taut oneri ¢ conpounds can exi st as two or nore interconvertabl e species.

Pr ot ot Ik Gydrapém ek slkiygsul t from the migration of a covalently bonded

hydr ogen at om between two atons. Tautonmers generally exist in equilibrium

and at tFenphedrbLed, b ]goﬁg_ggﬁ?wbgual tautomers usually produce a m xture
whose chem cal and physical 15 properties are consistent with a m xture of

CoOMPoUnUS matB&ifAAS L3R bR sabthecgQi | | briumis dependent on chem ca
featurgg mf%%%h tﬁg é@lecd?e. Eor exanple, in many aliphatic al dehydes and
ketones, such as acetal dehyde, the keto form predoninates while; in

phenol g9n ohblemBsdimchOs fthprROGIIMHhESH tHERETe Rrddidid ohPPukdst FYb @RS $ wheeltide
keto/ enol (-C(=0)-CH'=? -C(-OH)=CH), amde/imdic acid (-C(=0)-NH"=?

- CL2PHRENs Jalef1eh ST REa I‘}I%E%‘@QRW, (aRY1en&h 5CRQrHR g&okyz‘ilﬁ&'ﬁ onmers. The

latter two ar'e particularly common in heteroaryl an eterocyclic rings and
w11 b B R R R TRERT TS ™M i San that “sone of the conpounds of
or mor & st BRaBE0 T T8RS G MYB FERL, C"of Thase [samers, the
i ast erbngh Simar L o e RS TR af) Al dF &S R AL Sty Gy
enr i ched wst.SRaRIESL A)as! R0 COIRYISoANESANITRY iR PROBRI R sibhe pr esent

i urt her appreci y the skilled artisan that

invention. It w
substitution of the tropane ring can be in either endo- or
exo-configuration, and the present invention covers both configurations.
The present invention includes all the individual stereoisoners (e.qg.
enantionmers), racemc mxtures or partially 30 resolved m xtures of the

o r - . 1 M



resolution can afford stereochem cally pure conmpounds or m xtures enriched
in one or nore isoners. Methods for separation of isoners are well known
(cf. Alliwgen10d49331 and Eliel E. L. in "Topics in Stereecharannyssit Vol . 6,
W ley Interscience, 1971) and include physical methods 5 such as
chromat ogr aphy using a chiral adsorbent6- | ndividual isonmers can be prepared
in chiral formfromchiral precursors. Alternatively individual isoners can
be separ at ediepé}@ehﬁﬁhydfogémcal 3m11a<3£1 U epyeMidost, itk ngs i @ idatifaa b aylsal(hs with
a chiral acjd sth he indivjidual enantionmers of 10- canphorsulfonlc

aci d, canph&VERR (m)ﬁ%rf%z Qe Batky hnpeisi wideicpalkage meisty iggibgfituted b
dlacetylta a i I d the
i ke, frac?%o%%?saﬁq%ﬂcr sta I;ﬂﬁ%9¥ﬂgﬂga ?gﬁog'gﬁ Eﬂﬁx#ﬁgg g%ggﬁgpor bot h
of the res mdepdldbmiﬁeptmyaﬂy emt&hhyed epkahe togthtdeesrpupsaedependontlasclottaiom

ei ther or st anti ree of t other;. i.e., .in a form having an
olpti al Bvcﬁryxm& A1l: eflIRXY, FRIP, ?ﬁéah@e@éﬁséﬁﬁﬂé% I@ntvi yg
l'i nked to @cfﬂhfn@lcl 6%@189§%Pf%ngﬁﬁﬁﬁd Ib%rg@rl 6%&@@%%1%&@8@%&%%& hadieh can

be separated by chronatograp y or by actional crystal [Zzation after which

ghgﬁtfgﬁ€$§&&?ﬁe cof Mkﬁ%%%ﬁﬁ?ﬁ?ornuﬁh&¥I@dnta?’m%&y?L%EFgeagﬁggglc ce%fer

and SU|tabhaeamydyhddgakphCSQbydb&myi@ﬁgﬂ@ﬁ,pmemdm&#ybommehnﬂpnnlnon t oxi c

salts. Exanples of salts of inorganic acids include the hydrochloride,

hydr obrRSrindeR" tbgahala@acd:eo)e(mezmwe( ay arfilgsess(izgﬁi $@12)§m(p te, bisulphate,
S

trat h hat d hat e. Ex I d
R e N R e N N T U A

sy st 1 SOeES) %@@bq* (TR RPN SEENREE e B P o

gl ucur qpat t.0S te i.benzat ni, cot i sethigpat e,

Tl ot o PR e R TS ML e B PPV DD

esyl ate, ang- @ﬁ?@@tﬁop&abé&o1n|ﬁ@ﬁzoﬂ-3r-ﬁv(c?\&d3<6 Iﬁiblﬂoﬂlaihl-l?—yﬁ@étto‘haﬁﬁﬁﬂﬁﬁﬁﬁ@i €f, al ,
J. Pharm Sci., 1977 66:1-19 and G~ S. Paul ekuhn et al . Chem 2007
25 50: 6665 carbaglkent shrbandCse hedipxymethylefdys- melrpm@hémr h&l DnP¥Yy
co nly u od the

vinti on' BeeTRSypARRIG syt WanCIZ Bt ol MG IRGBRERRT. 1 16
vari ous rretsbnxrllomgpemmBrdubminﬁed alith (kpatkyldudfohlasencodr Sk |1 in the art.

St andar d ref rks setting forth the general principles of
pharnacoloﬁy3 gﬁ@%@ﬂﬁ&n and 30 G I nman's The Pharnacol ogi cal Basis of
Therapeutlcs 10th Ed MG aw Hi || Conpanies Inc., New York (2001). The
startify (ﬁpg%LEHaHBYPeagents used in preparing these conpounds generally

are e|ther avai l abl e from commercial suppliers, such as Aldrich Chem ca
Co., om‘s byd@RE10AI4B3BLRTTI-EP20t9], 063810 prlkplas€d shykorptGraddkfrowh t o

t ho skill rocedures set forth in references.
Material s, C? %@h? “ﬁﬁ@yfﬂé Lﬁ%%wﬁ%ﬁﬁm%%h reference are made in the

follow n t|on a e fram rces
unl ess % %‘?gfeé&re @%@S&Félg;h?’h@ﬂ ’rsgieiﬂiroéél B@%fﬁfl Bed in

treatise s ! 5] -
ety b ot i S

TransfornawlédstQQdueddmﬁthwmbeynMEHlﬂhEMDMmﬂw41999 Conpr ehensi ve
Organic Synthesis, B. Trost and |I. Flenming (Eds.) vol. 1-9 Perganon,
Oxf or d R*1ae% anmﬁ)@)e'hhﬂsﬂakm Indtendentt dre sbead sidependdatlyRrodad GiallkakyCand C.

ees (Ed Per ga ford.1984 ol, 1-9; gpnp gen5| e Fbterocycllc
stry rlﬁmx\or ”ﬁa?rpgﬁizw (ihahes algpn meiizeé& ﬁeg?j Coxf or d
1996 vol . ngﬂ;ly;eneaalﬂg@g@|3cduf§qactl ons, Wley & Sons: New York 1991,

Vol umes 1-40 and w il be famliar to those skilled in the art.. In on
enbodi e Ppr t invention there is provided a conpound accordi ng
toforgﬁ%h?&r\%&eogﬁﬁp R2, R3a, R3b, R3c, R4, R5, R6, Ra, le, Re, Rd, Re,

ed herein above. The phrase "as defined
herelnlgb%hgﬁog%¥§?§g?%oﬁges%%Qa%%st definition for each 15 group as
prOV|degrabove or. in tP@ ﬁ ﬂﬁ§t claim In all other enbodi nents provided
bel ow, P ﬁ%%??@ﬁ@ ¥ 8GR RIS M5y esent in each enbodi ment and which are
not explicitly defined retain the broadest definition provided above. In a
second enbodi nent of the present invention there is provided a conpound
according to formula | wherein R2 is hydrogen or cl1 6 al koxy and R3a, R31
and R3" are nethyl. 20 In a third enbodi rent of the present invention there
is provided a conpound according to formula I wherein RIL is
(al kyl ene) 0_6NRaRb, Ra is optionally substituted aroyl, C3_7
cycl oal kanecarbonyl, - 5 02C1_6 al kyl, -502-C3_6 cyc |lo aIkyI 5 02NReRf

oy



formula | wherein RIL is (al kyl ene)0_6NRaRb, C3_7 cycl oal kanecarbonyl, Rb
i s hydrogen, Cl1-6 al kyl, aryl or pyridinyl. WD

2010/ 049330RCIVEPBD09/ 063811 -12- In a still another emnpodiEPeew/0681t he
present invention there is provided a conpound according to formula |
wherein le is (al kylene)0 _6NRaRb, Ra i</--S02Cl1_6 al kyl, Rb is hydrogen

C 6 alkyl, aryl or pyridinyl. In another enbodi nent of the present

i nvent iR ptéseﬁtanb@ti@hetsbqﬁ@v@escfbfrmm@doﬁ@cﬁﬁ;rdﬂlhagadc@rcﬁng @ fotthala ll avbesietan | e
is (aIkerneéO 6NRaRb, Ra is -S02- cloa;%%t Rb is hydrogen Cl-6

al kyl , 2ggn}h algpe piinj empjiation yigh c&h@t%@’érlr@rrs@amo ordmntlrlremﬁrie@@ﬁt for theent i on

ther e iuRiRKOEH ARTABHIE: SRR AIGLOLRLIM AHUNRRELN S (HEV) vins.

(alkylen I'sS optlona Iy substituted ar

cycl oal kanecar bonyl, -S02C1_6 al kyl, S2NReRf, pyridinoyl, Rb is hydrogen
G _6 amﬁ)é|pres@ﬁt)’1hvé?i’c10i‘1@ls@§ﬁd)x¢i&&¥for thlerhseoftctrtﬁbu@am&bfeﬁﬁg 1O rihilg 1RE @Sent
invention there is provided a compound according to fornula | wherein le is
(al Ky énebitors RRERGeRlitgtimnoBHE VR atasfet her are S(=0) 2NR6(CH2)p wherein p is
3 to 5. In a sixth enbodi nent of the present |nvent|on there is provided
a conmpound according to 15 fornmula |. wherein le is | ene Rb and
Ra and 16 prea%tlﬁtﬁnt@rléﬁgmrgw%r eprélfﬁnarté:b%reﬂ OB 4 BOt eco)@%t Pydbgen
or G _g alkoxy and R3a, R31 and R3" are nethyl. In a seventh enbodi nent of
the present invention there is provided a conpound according to fornula I
wherein le is (al kyl ene) 0_6NRaRb and Ra and Rb together with the nitrogen
to whi thetph@yntaheembhaﬁbqﬁoﬁd@ a(@}th@liﬂfd'r&fdaﬁhg a disease caused by the Hepatitis C
(b)I-nmethyl-1, 3-di hydro- 2- 0x0- benzoi m dazol -3-yl, (c) 5- 20

0X0- pyr‘flt}h BtC'rY)rww bjrﬁfi%‘ﬁ%t?tl% g thssancuiigadly eéffctevec%aa fafexcpmpedrboxy G 3
hydypx o

Y L A it B RN koML b pisore plone o

3- 0x0- 2p&ddiihiytedred-viikhk othei adisirglcomgiouodadd iynnsutostodulates wi t h CI _6

al kyl sul fonyl am no or C3_ 6 cycl oal kyl sul fonyl am no In an eighth
enbodi ment of the present invention there is provided a conpound according
to 25 fldemuesant invinéioaiaksolpsoYides(aamptjipé fer)iohiptmx replicegoroaf BCY| axplldy Niel td.

In an [ f r entiQ

corpound SR ARy ack il GRS PRERH LR QBEG o RIRLARY. s o 6
al koxy or Nleltd, R2 is hydrogen or Cl-6 al koxy and R3a, R31 and R3" are
met hyl The\@esg&tgraﬁeﬁ%t@gtﬁ&%@@ﬁ%@&ttcaltsm biltign LEAbMNIRIPEshpERG Of the
present invention there i's provid a conpound according to fornmula |

sel Bct ededrdimgnte Femytoolignded r@smnerrglaunaqeoh@dwmdseptabie teprigr, gllucnhdr ¢gxcgsicitn
Tabl e I or a pharmaceutically acceptable salt thereof. In a eleventh
enbodi nent _of the present invention there is provided the use of a conpound
of 5 fOMswhERse " %soraﬁnaﬁlttit%aﬁ areddigrsin refprs o png orempkgitthad cotity: B cxamplgi anent
for 1 heofBhieleral iffl HSARE HANGEMSBY ol ¥ ohllcmbli! UL SBRAAL pERAL -1 L he
present 1 nvention ere is pro the use o onpoun ornmu

an ant i(wi faal’), dgendr meret,cmidi‘ atalba@nnw ¢an tatusécbaﬁ&rclmmgedbhyrhﬂemsyst em m)dul at or
and/or at |east one antiviral agent that inhibits replication of HCV. 10 In
a thirteenth enbodi ment of the present invention there is provided the use

of a cdmgalirade ofs dedinpdihercin abgveirrcgns fovhe hroadesé definitiown Erisheiagiovn anpronidae
't cagf Qng b?H&H%?t cﬁ%’lﬁlt G e'r%hl%g&r?e'nf aérSwd‘é@ 8&‘9 WG {1‘[%%19[? whu{?wt &h 'bﬁ“k' n,
unor necrosi s or or co acC a T our eent

enbodi pegkntoh chétecrb@B@Bkt dndweith 48 nbherpetcit@ defiavd gledn theebrosdstadefiaitwanpound
of fornmula | as an antiviral agent in conbination with an interferon or
chentcé¥¢vr%b@ﬁ@%@?ﬁ@ﬁt@@“?nterferon In a fifteenth embodi ment of the

pr esent |nvent|on there is provided the use of a conpound of fornula | as

an antiyiral ent conbr on t h. angt her ant i el ect ed
From o 5 GPb b AEwer BefRg: hokop e s BAS i opn e bounoF FE R Al 8

pol ymreras® "ecOMpRI O and@"ddprRflel 6ASE befticHiréted as RavigVarPépciBmded ﬁl@hxﬂhg or and
a HCV fusion inhibitor. 20 In a sixteenth enbodi nent of the present

i nvant iTut ishide germs ape eliedeigrmcten synessmensly Witntbo nhiasest havingel kast” a5 an

i nhi bi t.or  of t p Rt nt
e ST P A U T
caused Iiaycekmctuﬂeﬁatp@tst o trednrerd rs&psl Huhﬁfa? achederqad it ®indigst R Mivhics Lesd igha
therapeutrcally effectrve amount of a conpound accordrn to fornula I

wher ei §ONEKt ofbroneynd pgpmpesiongihc tew “opmpRgmeRgIcapy thaghe cpmpoygd or — Rf |
X, XI, nand p are as defined herein above. In a eighteenth enbodi nent of
t he present invention there is provide a nethod of treating a disease
caused by HCV in a patient in need thereof conprising co-admnistering a

t herapeutically effective anmount of a conpound according to fornula I



WD 2010/ 049331PCT/ EP2009/ 063811 -14- R3', R4, R5, R6, Ra, R b, le, Rd, Re,
Rf, X, XI, nand p are as defined herein above and at | east one i mune

syst em noaOl2atoo9mmd/ or at | east one antiviral agent th&CTiErRé09I063811
replication of HCV. In a nineteenth enbodi nent of the present invention
there is provide a nethod of treating #-5 di sease caused by HCV in a
patient in need thereof conprising co-admnistering a therapeutically

ef f ect icé@pasitiomincOidcfatcloap iendciadqRdtdicd 9r tampariems| Butlmayheseinolulde addlondR3a,
R3b, R3e R4, R5, R6, Ra, Rb, le, Rd, Re, Rf, X, XI, n and p are as defined
her ei n [EASWFEORSRINRANCSast one i rmune system modul at or sel ected from
interferon, interleukin, tunor necrosis factor or colony stinmulating

factor ln,atvve ieth e t res nt |nv ion there i

provi dé hSQ HBYFPSH Wléal%%g:? g“&l“s@é%‘ﬁ a&%ﬂ?& %&‘B%V@H? “lslrnﬁ%ed

t her eofy ifHPFdgsidte tikOprashit HbSBEARD I vtah@ﬂsrera@vuhg qﬁlt lsarn@&f £aifcM@t abMiién of a

corrpound according to formula | wherein |e, R3b, R3e, R4, R5, Re,

Rb Wlthen thrgamreomppundx Thyg, in f cemaowdamévlaeh Be ﬂpm@ thegeeind indefinsdand an

i nt erf e ¥ d r n o ment

ot he. s geREEER opiREGE ek 87 bR GPhEE had b e ub gl ERRERLC

caused chy b&cafboma@d thatoklenhittogeneed t her eof corrprl sing co-adninistering a

therapeutically effective anmount of a conpound according to fornula I

wherein |l e, R2, R3a, R3b, R3e, R4, R5, R6, Ra, le, le, Rd, Re, Rf, X, X, n

and p élc’bera@ydeflahlecﬂe BeRei R™above oarlﬂ;l:t)anmurlsenoraman\nnnalrnecmntppmdetserect ed

fromt conS| t n a HCv se, i nhi bitor, anot

ot yredasaf riEEoE de e ool FhRREF! bR Rodh s BE RIS for and

a HeV fd@ﬁhi@rﬂn 'oﬁléhéli bRurrehd? iirldepdriient STRQRFARDH aPvdr{Bthef 8&RRkndNVARS,I on

there is provided a nmethod of inhibiting the replication of HCV in a ‘cel |

conpr i $PAGINataG isubstithentaandrapeables argipeymissiblscomilyd sagfotpiepagdgresult in
conpoun Cc%%l%hﬁ@sto formula | wherein RlL, R2, R3a, R3b, R3e, R4, R5, RG,

Ra, Rb, g e, 25 Rf, X, XI, n and p are as defined herein above. In a

further enbodi ment of the present invention there is provided a conposition

cont ai NiRGyALLREFAPaHE LePbt ybidf got--we- afﬂ%la!‘&}h tl%u%%é? BGE’RPéh@ﬁ' ré’f@ﬁ@rtﬁé B&nﬁ 0

formula | Wwherein le, R2, R3a, R3b, R3e, Rd,

Rf X, oXattaghmentiofn faneticrsil gmfupnedthaeclmnmcelbmﬁetyad mhexrest Qﬂthehrnatecmleaﬁ vvhmhe
ceutic a table carrier, diluent or excipient. W)
Aﬁﬁfﬁ%ﬁ‘%ﬁzgﬁ@%ﬁg@@ll 15- The term"al kyl" as used herein w thout

further limtation denotes an unbranched or branched chain, saturated,

m)noval ent hydrocarbon residue cont ai n| ng 1 to 10 carbon atons. The term

"1 ower mdqybmfdrm;&ega:s,l g(ht baldyo ocar bon resi due
containing 1 to 6 carbon atons. "Cl- 0 al as refers to an al kyl
conposed of 1 to 10 carbons. Exanpl es of al kyl 5 groups include, but are
not limted to nmethyl, ethyl, propyl, i-propyl, n-butyl, i-butyl, t-butyl

or pentybend &aRa ity Irmgrsgzgpler(wd)ppobwml oonﬂ@:lﬁécb’dt a AAhcOedritk) ind@ark tigdt ki
groups i nclude nethyl, ethy éy propyl, n- butyl |-butyl t-butyl
or pentbgpd masr&seﬁﬁghedt%é@»peﬂllwulﬁw s altW’l’én the term:’ al kyl" is used as a

suf fix follovv| ng another term as in "phenylal kyl"™ (or "arylal kyl") or
"hydroxyal k this intended to efer to an al kyl gr efi ned
above W T bBHS of Por B o RLh b mists B At B el SRR « ne
ot hgy peehithed hyy, BRTRIIGHOE ‘é)lécurTElHﬁhatftﬁé d&%APR LincluBEMYaat KW herdi@Rot es

the radical RR'-,  wherein R is a phenyl radical, and R' is an al kyl ene
r adi calevery ogefrfyratanserostyrs wid mstaheesund\én@tladmsn@ttEettexemel%f @mmﬁﬁm p0| nt

of the phen

ar 1 i RGP PP s TRl e el R Ry RebA0uTE, v oBRBRYRE by
3-phen3g{1m@umy1l The terns "arylal kyl"™ or "aralkyl" are 15 interpreted
simlarly except R is an aryl radical. The terns "(het)arylal kyl" or
"(het)aral kyl" are interpreted simlarly except R is optionally an aryl or
a het erldartgim tabdintd ad use?[lherdiretonnéqnwppcbmhte@l 1r6tha lrégién oéf«ar@lyt, or arogn«hup

r, . and.R" e. The term alk
horst n WasubE R PV sbod af trrtitneion M urgriabhBb A Pa b BTeE 6 10
car bon cafcaitg (8 Bbundii§ddZbBy)@in@bdd @ R en G Rh WA &detiovial Ei enBMARRCARHRON
radi cal of 2 to 10 20 carbon atons (e.g., -CHWe- or -CH2CH(i-Pr)CH2-),

unl ess otherw se indicated. "CO_4 al kylene" refers to a linear or branched
saturated dival ent hydrocarbon radical conprising 1-4 carbon atons or, in
the case of CO3 the alkylene radical is omtted. Except in the case of

nmet hyl ene, the open val ences of an al kyl ene group are not attached to the
sanme atom Exanples of al kylene radicals include, but are not limted to,

met hyl ene, ethylene propylene 2- nethyl propylene 1 1- 25

~ N - M T T ] o I 1



WO 2010/ 049331PCT/ EP2009/ 063811 -16- aryl carbanoyl, al kyl carbonyl am no,

aryl carbonyl am no, unless otherwi se indicated. Alternatively tw adjacent
at ons of wbeoswosh3sni ng nay be substituted with a net hyl eceaiPeoog/063s11

et hyl enedi oxy group. The term "cycl oal kyl" as used herein denotes a
saturated carbocyclic ring containing ®to 8 5 carbon atons, i.e.

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycl oheptyl or

cycl oochhdut" is@Sed’haryialto alddylly'a msnciseldvaner Hoke bef Bilow ke aied yslhoal kyl
conposed of 3 to 7 carbons in the carbocyclic ring. The term

"cycl odRK§NesI9P%. as used herein refers to the radical RR'-, wherein R is
a cycl oal kyl radical as defined herein, and R' is an al kyl ene radical as

defined herein with th under st andi hat attac nt point of the
Gyl oa G by HitabOfuE of bR Gk o S bl PLRETR Py Mo e

cycl oalikyengbik ﬁay%%&oﬁb@d WAE thed@riabléteqadlqo A8Y of !h@‘vhﬁr@s {v@hin that range. Thus,
cyclopropylnethyl ycl ohexyl net hyl , cycl ope l eth C3 7 cycloalkyl G _3
al kyd  ref eraylaﬂob: Whreh rSezah@,rafl Wiigereighthe eapeble §a& Fug ‘@I agly aihtRgar vahng oRthg s

Cl1 3 alk d f S& ein

denot es' émﬁn f ﬁlhﬁ? ‘5§ﬁé%§°mt qwﬁ &ﬁéy@%éﬁgﬁﬁ%gﬂaT%%@ﬂfr%@E?above

wher ei Anhkrerdly 03nﬁﬁudti@[tﬁe hyﬁhrtﬂgem h’cbt@lltisl tarafy seidsilut ot &d nlameﬁczlﬂah@en
Exanpl es are 1-fluoroneth 1- chIoronethyI 1- br omonet hyl , _1-i odomet hyl ,

di f | uoriefteding fhe @rlrimor%%%er Ap a1 eI rieaRigble wikghyis fff’éfi 4y having
triiodqygl 0, I lgﬁﬁ% I

2- quoroe%Ex%“@%n %?o%%ﬁ§()l% g?%ﬁ%g%%5¥kmg |%§ge hpm%mgﬁegnﬂggfﬂy
d|CH}omdbwmym(H30bﬂhnnpmppﬂhromﬂﬁhMbﬁxnmnMMqubmhhyhnhaﬁmﬁhenﬁmndm;alkoxy"
as used herein neans an -0-al kyl group, wherein alkyl is as defined above
such as net hoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyl oxy, |-butyloxy,
t - but yl(@gpoupeneffoenyla Ieashipitdsyomprgm. udiﬂlﬁgm@ﬁ@ p@mp@rmlé €80 CXiStARSIVO F ROKXY " as
used h r t r

br evi oolFiraEFRlsGPoR HERopR B Bk foR e lon oIy pped
wher ei mlyafdgyfl afosn 6etwiéh twabatdine. Telrtaﬁlersagehawp ailbtolﬂ)éhulhaﬂdm amdktempsas bonyl
as used herein denotes a group of formula - )OR wherein Ris alkyl or

aryl ra9kee ep fhiyidugd gauspmgs uar?élyerwuca@émégﬂ@éeprf‘edleﬁréraéaﬁd plicabx anpl e, G
| k / 1 -17-
Thels airs b art EhELFent Qith ARAE of oHEDGHAT PO SRR, |
hal oal kigperalsnidef ¢heedcah éragirns wikhe themoldchiel dal kydmlﬂe at namyrahphhtiaeaﬂ@hrydassef ers
t SR wh R | d d h Th
var SRR, S s seyabeby e, et B Bridomenst w R i ab g e I eekfora oi n
denot e e RmiRdtkY! Cédsbs @foté\t%oﬂi@ra%rd?n&ﬁﬂcﬁ@@ k\éﬂ%ﬂé'l (LCPEE)-Lor-th tefdmdcmen

atons on different carbon atons is/are replaced by hydroxyl, oxYy,

acyl oxy, amidemartic gnd)(r}ﬁ( DedFechi-CEIGH)=N- Iﬂn@rmﬂk@KyC(CN@-hinF{ G(Bl ety

ref 6. al k tituent in which 1 to .3 hydro to re

Feptthe TR N indy 285 R MRS piinl i ot rieBife PR BARRRDICs ¢ he
oxygen rafg®ihd t"ﬂaq)réseﬁtrrﬁvedﬁmﬁreﬁw%és@@ah t@Remedt Mﬁé@'flﬂ@wmpo@ﬁddls ed herein
denotes al koxy radical as herein 10 defined wherein one to three hydrogen
atonms on different carbon atons is/are replaced by hydroxyl or al koxy

gr oups Iredplecdripvediated By Ot sBillatl leaisyn Chit Sorad kbthy competndsoéf@nsild bmay Chntéin

al koxy substitu in which 1 to 3 h dr en atons are replaced ald 3
al koxy 2R4T RES gur%ee%rrs 454 SERISHeST T I RYR YT LRGN T om
The t erenfales®rihdd® Es@ﬁfei‘sy khe 1ﬁ§1vﬂ§1§ﬂls&%@'aﬂd %ﬂﬂ%&%ﬁc%ﬁﬁ dnebrthti@mePraanched
chain al kyl group 15 as defined above wherein 1, 2, 3 or nore hydrogen

at o¥s avadl a@lﬂmtar@crmed wtbl;zn ther¢ wertvnehiraiventees, and maitarge partisly ehradhed vadh used
herei n nea or . i odine. m"acyl" as
Used hePETE diansRoba af BuhRE peeal s iue Shy wOSERL I bEhRe oren o

| over aplibiaRd tgahé S@Hecd@tidn thatlduBstiteich Of the BbliteGargRanbk in adhdepgh-ler ei n
denotes a group of formula C(=0)R wherein R is alkyl as defined herein. The
t er m CEx@capijguraticme prd the paesgrtdnﬁmlog gogrebytR coshgwptions. The present Bysntd@bns.
The d r i group
R L e s R

"ar3g Caémyﬂmlxﬁﬂres @ftthy tompsunds eﬂfolﬂmnlae (] aﬁ&,anlseraalgrroptﬁatafthé diidwenl C(=0) R
wherein Ris ap ¥I group the term "benzoyl" as used herein an

"aryl cdpiemsiie fogm ' group wherein R is phenyl. The term "pyridinoyl"
refers to a noiety of fornula (1): didtC(=)- 25 WO

2010/ 049331PCT/ EP2009/ 063811 -18- a dial kyl noiety can be the sane or
different. The terns "am noal kyl ", "al kyl am noal kyl " and

"di al kyl am noal kyl " as used herein refer to NH2(al kyl ene)-, RHN(al kyl ene) -
and R2N(a|ky|ene) respectrvely mherern R |s aIkyI and both aIkerne and

o o o A~ o Y v o



5 alkyl" as used herein refers to a Cl-10 al kyl am no(al kyl ene)2_6 wherein
alkyl is C1_10 and the alkylene is (CH2)2 6. Wen the al kyl ene group

cont ai ns wbnrew/w@e33mor e car bon atons, the al kyl ene can beCITiRPe@9/063811.
-(CH2) 4- or branched, e.g., -(Cve2CH2)-. The term "phenyl am no" as used
herein refers to - NHPh wherein Ph repré@ents an optronally substituted
phenyl group. The term"Cl_3 acylam no-Cl_3 al kyl" as used herein
refers Tale-rédékﬂ%)éh &NU%S&D&B subtesecar Ue&esb@veﬁﬁﬁlﬂ’o&@@ﬂmdﬁ&(ﬂﬁh&’ isoaferetthd The
terns "al kyl sul fonyl"™ and "aryl sul fonyl"™ as used herein_denotes a group of
f or mul desol tsp@)czma&%@r%rrﬁoqﬂeen%ca&r/wre SIpoup(ls preRpFEEes GEIRcHIONe WYNOTand ar y!
are as r e I Y, S e
A e e L gl
her ei n."TaficT. he?tb:eochéhmﬂgf”ahfoyb V\ék:yl]ﬂkedscfwﬁ6£|197 I)efndrm;cludb pﬁyelcakardethadis

-S(0 2NH The terns "Nal.k a a N-di al kyl sul f ano as used
her  ay rergatp Py YR rc 1@9%@% ?n%eraé.lwnrers Fprepied mydBhen
and | O\rerm ﬁbhyéhuanﬁre&rsa@dzaﬁimaﬁeery neePRIAShds LAVR! s@lakatbd EIRSREAl ¥&hY -
Exanpl es of N al kyl sul fanoyl substituents include, but are not |imted to
met hyl amixogeaby drypiing lsserpoopyt arisnosub f:mrglladeswrlnals g loﬁmdual enantiomers

N, N- di al.kyl sul sub t|tu nts 2 but .are not mted to

0 et gt tiRR RPN BT PR 2 ARt Rmer PRATE s ef. 1 al ky)

or N, Nd@ﬁc@dywﬂta@caambenﬂmlc \Aﬁylrrar\mdolﬂe@r Yrboxy8it QEidasind the MRS EFREYSAIN or ot her
radical to indicate a case ere the anine’is substituted with a group

ot hE} tchestpliaging the sl apd then fepgininme ge botrherfélr%reﬁqived YsouppipRdyzrpating the

Sul fam d bst Lt ut ui. v r t ons
and ar drofest s st dRhe e RbEhBIR o8 o e oPRTR e RER S A

- NHSO2 ity (biS>959’8 eAIt%aﬁﬁbl%&fe&Hcﬂ:n%es&an%H Ict)eamylyamke@ to & alditat@bmpdind t S
necessary to distinguish specifically, -NHSO2N R2 the nitrogen_atom which

i s not (Rpxilkay) oredice dipstereqmass phicd qas beeenagaied By chomatggiaphyor ﬁﬁtﬁrargﬂrlonal

sul fa

N soa kB AoR R S oA R R e R Ml S %&%%@‘%@ﬁwﬁ%éé?ﬁﬁﬁﬁe

t helt’®e icsammnaesi gnati on, e|ther nitrogen can be substituted.

2010/ 049331PCT/ EP2009/ 063811 -19- The term "al kyl sul f onam do" refers to the

radi cal -NH S(0)2-al kyl. The term al kyl can be replaced by other chem cally
r el evarfthecaapeuids of fefmuda I gonpingt leﬁettoeﬁ dsarlgf pentey gnddpdaleacid a@dltlon salts are

P e 5 sniRh S8t MR @b Thiqu Sy Sl GG Rr S} BB Reid IRIEEE ©
- NR- S( Giy@rozhloyide Mtydrabratnids, laydr@lwéfde,adlﬂqﬂd@bgﬁmd@ 1odHB@ stiphate, lﬁéulﬁhate

aIkyIsquonanldo Cl_3 alkyl-" refers to the radical -NRH S(0)2-Cl_6 alkyl
wher ei rlilltF@t?’é’élP Fﬁ Eyqr@rzy phogphafy, eE?Eaé‘FRJr?Sa?ﬁé? [ts eheyepric aesr a@brﬂle BgetECher

c ;
e - Sl EhaBt (P Sl e PRl bicbo IRt RGBT ERldTAERRE b 0
r adi calL- taNFatS(e@ylateahiey;rlamnBabnRe; motatd, gheeptaﬂekmbthglsolp}hatelﬁeéfhte glecumnate
"car ba as us ei n_neans the di cal -
Nl R Ay oS A R R P RYA C PR HEE A B RGP SR or
CONR' R § &8 Ghichglave, W@r?zroﬁienesty%G Rnd %Qﬁoge sAEOHBSa AW HGREBRRANS Yocal kyI
as defined herein. The prefix N-aryl cabamoyl " denotes the radi cal CONHR

wher ei MBeRge frtsda/hPamyfr Scadl ¥l 66ak 19 efid Gel. Paadekiuhn eMde/) tidednChaer @0@kycl y1" or
cé;rgﬁﬁ% ﬁ as used herein denotes a nonoval ent saturated 15 nonocyclic
cal 8 sisting of three to eight atons per ring, incorporating one or
nDre ring heteroatons (chosen fromN,0 or S(0)0-2), and which can
option one or
i L RS S R S L R R
al koxy skillowehe zkratoo‘ahllcbxhﬁ pradelnyinlvbmtm,n matlarm,s, ﬂrﬁés@@they\lw,se Hyﬂmadxﬁafekqﬂce i tro,

al koxycarp am no, nlno kyl onyl, arylsulfonyl,

o) Kyl air et Terogb o HaRER et R Ko SiRG g Pl B ait. Standard
aryls uIré@fbylb@%ﬂe,seﬁlﬁl@f&amﬁa%ﬁaﬁpmﬂap@sr a/ﬂ@mrﬁa%@erg@qﬁmhde Goodman and

al kyl car bonyl am no, aryl carbonyl am no, unl ess otherw se indi cated. Unl ess

ot h&t wiGiemansdl lcealf}enrmuwogzealrﬁdsmfeﬁemuw 1¢h BdhétlebanydileCompanies Ino.,
tidi h et h dr of |,
F s an P Y AP B h, e A G EBimG o iR rhking HESE B a2

t hi omorgphahiipyie citberchviallala#ohi d’b}fﬁnﬁ@ia@hﬁ@%e@%ﬁh% tAgdrigh Clash@italdLor are
("azetidinyl" ), pyrrolrdrne ("pyrrolidin , "piperidine"

("piperidinyl") and "azepine" refer to a 4- 5-, 6- or 7-nmenbered

cycl oal kane respectively wherein one carbon atomis replaced by a nitrogen
atom The term "norpholine” refers to cyclohexane ring in which the 1 and 4
carbon atons are replace by nrtrogen and ~oxygen. ThronDrpholrne refers to
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The termpyridinyl-C _6 alkyl refers to a substitutent with the foll ow ng
formula: *- [al kylene] 1 6 5 Conpounds of the present invention and their
i someri c worns/@sasiphar maceutical |y acceptabl e salts thece@EP2emo63sis0
useful in treating and preventing viral infections, in particular,
hepatitis C infection, and di seases inrlldiving hosts when used in

conbi nation with each other and with other biologically active agents,

i ncl udipagpabidt byn@tthbdkitomch toahdRek Pl ipthe @RS Howing pedcddtice kéteb@Rin a
pegylated interferon, ribavirin, rot ease inhibitors, polynerase

i nhi bi tefesencesmylpteripl.desgsntsgd cohipbisiesnceaie madn dethe doHSOTIRgS

nucl eoty.de ﬁBﬁ"af?@éxan'ri}HQé a‘%@?kﬂ%ﬁi&%ﬂﬂéomtﬂéwmgh&gy {335 othBRHACHRAY! at or s,
hepatoprot ctants ti-infllammatory agents, antibiotics, antiviral's and
ant i i nflantral synthavpquoctsiureSheve lmsmrtallemﬂaed) Im ﬂrétaemamphrmfzaies ond bivpen’se

prov di npound i ion eith C urrently o uentially
ot g Henar Lt A O ok ¥ DF S orEBHIESS e i HIdG 1 el at o

CO”DOU@ﬁn r%@ﬁ@@ ?&az@%ﬂsﬁrﬁzﬁﬁ%ﬁ@ﬂ@@&lﬂ%Wﬂé%zWQHSN'eW‘%ri(GIWQS 15 such

as, for exarrple erferon-al pha, interferon-beta, interferon ganma and

the | i Kémpmehansive chgarat: Serthetise B dross and L. iFhanaing éEdm)svoé uleﬂ Pagap@gyOafoe@l

interfergns. Addition ati.ons ,o VII’I r may be
i i 9008 S T B aRaTe ORbra: PR KnBR AT CIW ok KT SRkt ¢ e
conmpoursigof 198 evdr ﬁgeﬂbm})ﬁb\ﬁ%\be@ﬁewﬁo@y&w&%ﬁ@ HEAtR K&tﬁtz‘l@%@@ﬂd@ of the
present invention accordin formula | are used in 20 conbination with

ot he} &ees (Fds) Reigapent Pxfor Q?%divelnﬂslloanda@wsc RepctiveatVipat & Sens Ngw h an
HCV vi kgl | C C I V2 the active

t her apeﬂL ciylf Egﬁf%@@neﬁﬁ‘ Lg)(s)a{eng‘?%%g ﬁ‘éﬁgﬁ%\;\% 1 &t]ﬁgﬁéc%?rpound of the present
i nvention can be any agent having a therapeutic effect when used in

conbi naf bLARMMbHMDPET GO FRALAANRIntbA ehdPE RIRNidEW B8thpAINd A& rd 8% R fuld N
active agent used |n conbj nat i on vvlth he conmpound of the present invention

can be vhetan Ry BhR® Ker%aRl RRARY, d?gs IR?VRNFB(, Kc th,elastei P Atei %ldteﬁn@d

| d hi_bi f, H bi t HCV
Dol yromsii A an bRt YRR YRR AR et e PP AR BF Bad
201y 0493PlBEHHERZOAIVO 63 thlthe brokdedex Al @rsaptthbhenn&nm@ﬁ@ Ipessd ez b

pol ynerase inhibitors include, but are not limted to HCV-796 (ViroPharma
and Vy stibsfituauie ok canvee Beeent {nveack iembofirenoznd wiichgrq w4 eaplcitly/drimeggetain

GSK625 PF- 868554 (Pfi zer GS-9190 (G | ead
A83709£3?rﬁ @Q%%ﬁé?%@goﬁe@ég%ﬂeaton es), A(lNA598 %Anadys Phag maceutl)cal S);

GL100597 5 (GNLB/ NVS), VBY 708 (ViroBay), benzim dazol e derivatives (H
Hashi my g s@éonﬁlemb\ﬁ\@n({’eyt TR res'éht 15'%?{?!0{{'%&6 ?stprélllded/\pc@rﬁ &ng?a%@ordf) g

Beaul i eu et al 03/ 02024 . eau ey et %c 6, 448, 281 BI

L. Beadbinaua évvhaﬂeln SOB’ﬁGIX?Q@ScN a)ﬂ<0>¢qumzld?~i R 4nd Ry adlmf-‘zhﬁe derivati ves
(D. Dhanak et al. WD 01/85172 Al, filed 5/10/ 2001 D. Chai et al.
W2002098424. fil ed 6/ 7/ 2002, D. Dhanak et al. WO 03/037262 A2 fl | ed

10/ 2B/ Jp@shirdembod lmentmffttlfypr@ﬁenéunvevmgtherﬁgse@med aqompguad sesopdingto M G

Per ). Sl MRRPROEER,I 1) 2GRS 30 00ROk S gy YO, 2004052812

et al. cymﬁlﬁm%ﬂ)ﬁﬂ -§0JCad alk2l,1302003 cydoalkyl, SDtNRfRISpﬂlchnoﬂJ R’ is
W)ZOOS%Qa@)g ?1%/1 9/ 2@88@ f) K. Pratt et al. WD 2004/041818 A, filed
10/ 31/ en, oX8-Y H26[ 1, 4]t hi azi n-3-y1 derivatives (J. F. Blake
et al. in U S Patent Publ i cation 15 U520060252785 and

1, 1-di | - 3- : ' S.

Pat ent 1 81 I ca%beﬂghﬁ%ggﬁﬁ %ex}]lgggnp%ggg%fm(?]r \elf ﬁé@m‘?ﬁd 5%%(1(13 t#hl bitors
i nctuddorniws I amercitoR” s (@ikiykaet, ONRORE, WE@BﬁtldIﬁﬂbSﬁBSﬂ@te(ﬁ@dyERb 1Yy 8bGen,

(tel aprevir, Vertex),. BILN 2065 (Boehringer-I1ngel heim BMS605339 (Bristo

Myer s §dt§ialgﬁ’)l argQy PyYh 91 (Internmune). 20 Exanples of the interferons
i ncl ude, but are not limted to pegyl ated rlFNal pha 2b, pegyl at ed

r1 FN-al rlE | EN- a a conse

(i nf er dBAS FPHE DD ELEHR %ﬁﬁé plre P ARicRAR e §PRRRRR e PP rcing e

act i MMyGieauld th@fsﬁgalvy(h BYONRERD U 819 Bloalkesdcarionyl, R hwi6gn, Bebi f,

oral interferon al pha Klal pha-2b XL, AVI - 005, PEGYnfergen and pegyl at ed
| FN- betadkyl. 2sylRirpagifny h anal ogs and the ribavirin prodrug viram di ne
(taribavirin) have been adm nistered with interferons to control HCV.
Conmmonl y used abbreviations include: acetyl (Ac), aqueous (aq.),

at nospheres (Atm, 2,2'- bis(diphenyl phosphino)-1,1'-binaphthyl (Bl NAP),
tert-but oxycarbonyl (Boc), di-tert-butyl pyrocarbonate or boc anhydride
(B0C20), benzyl (Bn), butyl (Bu), Chem cal Abstracts 30 Registration Nunber
(CASRN), benzyl oxycarbonyl (CBZ or Z), carbonyl diimdazole (CD),



WO 2010/ 049331PCT/ EP2009/ 063811 -22- 1, 5-di azabi cycl o[ 4. 3. 0] non- 5-ene
(DBN), 1, 8-diazabicyclo[5.4.0]undec-7-ene (DBU), N, N -

di cycl ohew9l20awdaessini m de (DCC), 1, 2-dichl oroet hane (DCEpCTdiPetos3smet hane
(DCVM, diethyl azodicarboxyl ate (DEAD), di-iso-propylazodi carboxyl ate

(DI AD), di-iso-butylalum numhydride (BIBAL or DI BAL-H),

di -i so-propyl et hyl am ne (DI PEA), N, N-dinethyl acetamde (DVA), 4- 5

N, N- di met Ryl aﬁﬁ)tﬁapatﬁﬁdﬂhrﬁalt(o@hﬂ@reseﬂt h%véﬁt[&ﬂth@’ﬂeﬁ@pﬂd&&fﬁbd@ coRlvbnd sicortifydo
sul f oxi de (DVSO) , ( 3-di met hyl am, nppr.opyl) - car bodi i m de

hydr ocﬁ@%@qlaEW@mB islpbyfengles N R'R. Y] 15 22 ftcétt6é‘ tlépzé)hy werhfols ist.omyl
2- et hoxys %l—b? g j noline-l-carboxylic acid ethyl ester (EEDQ, diethyl ether
(Et 20), 8 zabenzotriazole-1-y1)-N, N, N N -tetranethyl uroni um

hexaf | uor ophosphate acetic acid (HATU), acetic acid (HOAc),

1- N- hy gh @¥othesrebodira Ioetﬂeoprédé%entwngﬁer@ﬁﬁmurd@d hlcaﬂlpsumc@mﬁ@tbap hy
(HPLO), iso- ropanol (1 PA), met hano| I—&/E mel ti n np), MeS02-
(mesy| formules) wheesimB IS((WEiylenebeNBnRt,rRallé Eny cyalpa JBr wﬁ@d@@@@dﬂm aci d

( MCPBA), 41 (s met hyl tert- butyI et her (MIBE),
Nret hyl nﬁf%% 1 %?Hﬁm N—rret hyl pyrrol i done (NWP), phenyl (Ph), propyl
(Pr), iso-propyl (iPr), pounds per square inch (psi), pyridine (pyr), room

tenper af YraQo bt crfbodihint &@E@preﬁeﬁ@iﬂ%ﬁtﬁcﬁfﬂmrel foSfded Q%B}ﬂpghﬁ@ﬁ&&cﬁﬂié ¥ or
t - BuMe2Si ( TBDWVS), trlet yl am ne NSD triflate or

trifl udowadel nherei B (sTElKylene)o sNR R R 1s optlonally substituted aroyl, Cs;

0- benzotr| Ayl uronl bte fluo obo ate (TBTU),
Chin | Ao SERpSHRP DY St ke PR LR SRR og] 8ok T

t et mamptyhmn Ihyl enedi am ne (TMEDA), tri rret hyl si | yI or Me3Si (TM5),

p-tol uenesul foni ¢ acid nonohydrate (TsOH or pTsOH), 4-Me-C6H4502- or tosyl
(Ts), N-urethane-N- 20 carboxyanhydride (UNCA). Conventional nonencl ature

i ncl udilng ﬁﬂlmesnpiroelﬁmm&sz)f ey preden( invgntiongberiis ])rpvisied ardapyurdsacelding ert i ary

(tert- ) an e e cusy s an use ] | kyl

moi et y. or(nya%wéam?ﬁ ity lop o BERE o TREM st r?rﬁdsé%ﬂéiz&@%‘éﬁ@m stry,
| UPAC L@{é@eﬁgrlgg%)g Press, Oxford.). Exanples of representative conpounds
enconpassed by the present invention and within the 25 scope of the
invention are provided in the follow ng Table. These exanpl es and the

pr epar ahkghsh whbedimkol dfane pregerpimxhdedthcre i€ pedliddt@sgposlid ht@ddihgtd he art
to m)re cl earl xééunde;stand and to ﬁgactl ce the present jnvention. They

sholi d forarulp b wheredt BeisdalkylenelomNR'RGardB™ ardhRe tagetheqarci v@mNB ACHut mer el y
as bei ng,qtdih pﬁéé%Bvﬁz i@ﬁ‘lgd{oggﬁ 815@”% Qlébyg& rﬁhﬁ?faeﬁib an@fﬁﬁpg Hnfshgnconpassed by

the present invention ar Bstitu ny1 -1H pyridi n-2-one 30
derivatives. The foll ow ng nunbering scherre is used to refer to the

subst i tighiserensi érﬁﬁodiﬁeﬁthﬁtﬁ@ﬁr%seﬁﬁ' Hﬁiteﬁtlt&{ ﬂlél% is pro@ted a chABbBnd accordidioNo. R1
R2 R3RS Ms MP Trl1 7-"50 1-1 -(CH2)2
formula I wherein R is (alkylene)o sNR*R and R* and R" together with the nitrogen to which
they are attached are (a) phthaloyl, (b)1-methyl-1,3-dihydro-2-oxo-benzoimidazol-3-yl, (c) 5-
20  oxo-pyrrolidin-1-yl optionally substituted C; carboalkoxy, carboxy C,.; hydroxymethyl, (d) 3-
hydroxymethyl-pyrrolidin-1-yl (e) 2-oxo0-oxazolidin-3-yl optionally substituted with C; alkyl
or (f) 3-0x0-2,3-dihydro-1H-isoindolyl optionally substituted with C;¢ alkylsulfonylamino or Cs.

¢ cycloalkylsulfonylamino

In an eighth embodiment of the present invention there is provided a compound according to

25  formula I wherein R' is (alkylene)ysCOX, X is C; alkoxy or NR°R".

In an ninth embodiment of the present invention there is provided a compound according to
formula I wherein R' is (alkylene)o:COX, X is Cy_s alkoxy or NRR?, R* is hydrogen or C;
alkoxy and R*, R*” and R* are methyl.



Ove Cwve3 H 330 0.273 1-2 -CH204 Ove CWe3 H 288 215.0- 216.0 1.01 1-3
-(CH2) 2CO2Me OV CMe3 H 344 0.954 1-4 -CO2H Ove Cve3 H 302 244.0- 245.0
WO 2010/049331 PCT/EP2009/063811

-13-

In a tenth embodiment of the present invention there is provided a compound according to
formula I selected from the group consisting of compounds I-1 to I-91 and 1-92 in Table I or a

pharmaceutically acceptable salt thereof.

In a eleventh embodiment of the present invention there is provided the use of a compound of
5 formula I as an antiviral agent or for the manufacture of a medicament for the control of a

disease caused by HCV.

In a twelfth embodiment of the present invention there is provided the use of a compound of
formula I as an antiviral agent in combination with at least one immune system modulator and/or

at least one antiviral agent that inhibits replication of HCV.

10 In a thirteenth embodiment of the present invention there is provided the use of a compound of
formula I as an antiviral agent in combination with at least one immune system modulator

selected from interferon, interleukin, tumor necrosis factor or colony stimulating factor.

In a fourteenth embodiment of the present invention there is provided the use of a compound of
formula I as an antiviral agent in combination with an interferon or chemically derivatized

15 interferon.

In a fifteenth embodiment of the present invention there is provided the use of a compound of
formula I as an antiviral agent in combination with another antiviral compound selected from the
group consisting of a HCV protease inhibitor, another HCV polymerase inhibitor, a HCV
helicase inhibitor, a HCV primase inhibitor and a HCV fusion inhibitor.

20  In a sixteenth embodiment of the present invention there is provided d the use of a compound of

formula I as an inhibitor of the replication of HCV in a cell.

In a seventeenth embodiment of the present invention there is provide a method of treating a
disease caused by HCV in a patient in need thereof comprising administering a therapeutically
effective amount of a compound according to formula I wherein R', R%, R* R*™®, R*, R, R®,

25 R% R R RS RY RS R X X', nand p are as defined herein above.

In a eighteenth embodiment of the present invention there is provide a method of treating a
disease caused by HCV in a patient in need thereof comprising co-administering a

therapeutically effective amount of a compound according to formula I wherein R', R>, R* R,
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R*, R*, R°, R®, R* R", R, R%, R®, R, X, X', n and p are as defined herein above and at least
one immune system modulator and/or at least one antiviral agent that inhibits replication of

HCV.

In a nineteenth embodiment of the present invention there is provide a method of treating a

5 disease caused by HCV in a patient in need thereof comprising co-administering a
therapeutically effective amount of a compound according to formula I wherein R', R>, R* R,
R*, R*, R°, R®, R* R", R, R%, R®, R, X, X', n and p are as defined herein above and at least
one immune system modulator selected from interferon, interleukin, tumor necrosis factor or

colony stimulating factor.

10 In atwentieth embodiment of the present invention there is provide a method of treating a
disease caused by HCV in a patient in need thereof comprising co-administering a
therapeutically effective amount of a compound according to formula I wherein R!, R*, R* R™,
R*, R*, R’, R® R*, R, R, R%, R®, R', X, X', n and p are as defined herein above and an

interferon or chemically derivatized interferon.

15 In a further embodiment of the present invention there is provide a method of treating a disease
caused by HCV in a patient in need thereof comprising co-administering a therapeutically
effective amount of a compound according to formula I wherein R', R%, R* R*™®, R*, R, R®,
R, R%, R”, R, R%, R, R, X, X', n and p are as defined herein above and another antiviral
compound selected from the group consisting of a HCV protease inhibitor, another HCV

20  polymerase inhibitor, a HCV helicase inhibitor, a HCV primase inhibitor and a HCV fusion

inhibitor.

In a further embodiment of the present invention there is provided a method of inhibiting the

replication of HCV in a cell comprising administering a therapeutically effective amount of a

compound according to formula T wherein R', R%, R* R*®, R*, R*, R’, R®, R, R", R, R®, R®,
25 R X, X', nand p are as defined herein above.

In a further embodiment of the present invention there is provided a composition containing a
therapeutically effective amount of a compound according to formula I wherein R', R>, R* R,
R*, R*, R’, R®, R*, R, R, R%, R, R, X, X', n and p are as defined herein above admixed with

at least one pharmaceutically acceptable carrier, diluent or excipient.
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The term “alkyl” as used herein without further limitation denotes an unbranched or branched
chain, saturated, monovalent hydrocarbon residue containing 1 to 10 carbon atoms. The term
“lower alkyl” denotes a straight or branched chain hydrocarbon residue containing 1 to 6 carbon
atoms. "Cj-jo alkyl" as refers to an alkyl composed of 1 to 10 carbons. Examples of alkyl

5 groups include, but are not limited to methyl, ethyl, propyl, i-propyl, #-butyl, i-butyl, z-butyl or
pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl. Lower alkyl groups include methyl, ethyl,
propyl, i-propyl, n-butyl, i-butyl, #-butyl or pentyl, isopentyl, neopentyl, hexyl.

When the term “alkyl” is used as a suffix following another term, as in “phenylalkyl” (or
"arylalkyl") or “hydroxyalkyl,” this is intended to refer to an alkyl group, as defined above, being

10 substituted with one to two substituents selected from the other specifically-named group. Thus,
for example, “phenylalkyl” denotes the radical R'R"-, wherein R'is a phenyl radical, and R" is an
alkylene radical as defined herein with the understanding that the attachment point of the
phenylalkyl moiety will be on the alkylene radical. Examples of arylalkyl radicals include, but
are not limited to, benzyl, phenylethyl, 3-phenylpropyl. The terms “arylalkyl” or "aralkyl" are

15 interpreted similarly except R' is an aryl radical. The terms "(het)arylalkyl" or "(het)aralkyl" are
interpreted similarly except R' is optionally an aryl or a heteroaryl radical. The term “pyridinyl
Ci alkyl refers to a group wherein R’ is pyridinyl and R” is alkylene.

The term "alkylene" as used herein denotes a divalent saturated linear hydrocarbon radical of 1
to 10 carbon atoms (e.g., (CH2)n)or a branched saturated divalent hydrocarbon radical of 2 to 10
20 carbon atoms (e.g., -CHMe- or -CH2CH(i-Pr)CH;-), unless otherwise indicated. "Co4 alkylene"”
refers to a linear or branched saturated divalent hydrocarbon radical comprising 1-4 carbon
atoms or, in the case of Cy, the alkylene radical is omitted. Except in the case of methylene, the
open valences of an alkylene group are not attached to the same atom. Examples of alkylene
radicals include, but are not limited to, methylene, ethylene, propylene, 2-methyl-propylene, 1,1-

25 dimethyl-ethylene, butylene, 2-ethylbutylene.

The term “aryl” as used herein denotes a phenyl radical which can be optionally substituted with
one or more, preferably one or three substituents independently selected from hydroxy, thio,
cyano, alkyl, alkoxy, lower haloalkoxy, alkylthio, halogen , haloalkyl, hydroxyalkyl, nitro,
alkoxycarbonyl, amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl, and

30 dialkylaminoalkyl, alkylsulfonyl, arylsulfinyl, alkylaminosulfonyl, arylaminosulfonyl,

alkylsulfonylamino, arylsulfonylamino, carbamoyl, alkylcarbamoyl and dialkylcarbamoyl,
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arylcarbamoyl, alkylcarbonylamino, arylcarbonylamino, unless otherwise indicated.
Alternatively two adjacent atoms of the aryl ring may be substituted with a methylenedioxy or

ethylenedioxy group.

The term “cycloalkyl” as used herein denotes a saturated carbocyclic ring containing 3 to 8
5 carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl.
"Cs cycloalkyl" as used herein refers to an cycloalkyl composed of 3 to 7 carbons in the

carbocyclic ring.

The term “cycloalkylalkyl” as used herein refers to the radical R'R"-, wherein R' is a cycloalkyl
radical as defined herein, and R" is an alkylene radical as defined herein with the understanding
10  that the attachment point of the cycloalkylalkyl moiety will be on the alkylene radical. Examples
of cycloalkylalkyl radicals include, but are not limited to, cyclopropylmethyl, cyclohexylmethyl,
cyclopentylethyl. Cs5 cycloalkyl-C, 3 alkyl refers to the radical R'R" where R' is C;37 cyclolalkyl

and R" is C; 3 alkylene as defined herein.

The term “haloalkyl” as used herein denotes a unbranched or branched chain alkyl group as

15 defined above wherein 1, 2, 3 or more hydrogen atoms are substituted by a halogen. Examples
are 1-fluoromethyl, 1-chloromethyl, 1-bromomethyl, 1-iodomethyl, difluoromethyl,
trifluoromethyl, trichloromethyl, tribromomethyl, triiodomethyl, 1-fluoroethyl, 1-chloroethyl, 1-
bromoethyl, 1-iodoethyl, 2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2-iodoethyl, 2,2-
dichloroethyl, 3-bromopropyl or 2,2,2-trifluoroethyl.

20 The term "alkoxy" as used herein means an -O-alkyl group, wherein alkyl is as defined above
such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, #-butyloxy,
pentyloxy, hexyloxy, including their isomers. "Lower alkoxy" as used herein denotes an alkoxy
group with a "lower alkyl" group as previously defined. "C1-10 alkoxy" as used herein refers to

an-O-alkyl wherein alkyl is C1-10.

25 The terms "alkoxycarbonyl" and "aryloxycarbonyl" as used herein denotes a group of formula -
C(=0)OR wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein. For
example, C; alkoxycarbonyl refers to -C(=0)Me.
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The term "haloalkoxy" as used herein refers to a group -OR where R is haloalkyl as defined
herein. The term "haloalkylthio" as used herein refers to a group -SR where R is haloalkyl as

defined herein.

The terms "hydroxyalkyl", "alkoxyalkyl", "acyloxyalkyl" or "cyanoalkyl"as used herein denote

5 an alkyl radical as herein defined wherein one to three hydrogen atoms on different carbon atoms
is/are replaced by hydroxyl, alkoxy, acyloxy or cyano groups respectively. A C;_; alkoxy-C¢
alkyl moiety refers to a C1-6 alkyl substituent in which 1 to 3 hydrogen atoms are replaced by a
C1-3 alkoxy and the point of attachment of the alkoxy is the oxygen atom.

The terms "hydroxyalkoxy" and "alkoxyalkoxyl" as used herein denotes alkoxy radical as herein
10 defined wherein one to three hydrogen atoms on different carbon atoms is/are replaced by

hydroxyl or alkoxy groups respectively. A C;.; alkoxy-Ci alkoxy moiety refers to a C;¢ alkoxy

substituent in which 1 to 3 hydrogen atoms are replaced by a C,;; alkoxy and the point of

attachment of the alkoxy is the oxygen atom.

The term "C; fluoroalkyl" as used herein denotes a unbranched or branched chain alkyl group

15 as defined above wherein 1, 2, 3 or more hydrogen atoms are substituted by a fluorine.
The term "halogen" or "halo" as used herein means fluorine, chlorine, bromine, or iodine.

The term “acyl” as used herein denotes a group of formula -C(=0)R wherein R is hydrogen or
lower alkyl as defined herein. The term or "alkylcarbonyl" as used herein denotes a group of
formula C(=O)R wherein R is alkyl as defined herein. The term C1-6 acyl refers to a group -

20 C(=O)R contain 1 to 6 carbon atoms. The C1 acyl group is the formyl group wherein R = H and
a C6 acyl group refers to hexanoyl when the alkyl chain is unbranched. The term "arylcarbonyl”
or "aroyl" as used herein means a group of formula C(=O)R wherein R is an aryl group; the term
"benzoyl" as used herein an "arylcarbonyl" or "aroyl" group wherein R is phenyl. The term

"pyridinoyl" refers to a moiety of formula (7):

O-C(=0)- ).

25 N

The terms "amino", "alkylamino" and "dialkylamino" as used herein refer to -NH;, -NHR and -

NR; respectively and R is alkyl as defined above. The two alkyl groups attached to a nitrogen in
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a dialkyl moiety can be the same or different. The terms "aminoalkyl", "alkylaminoalkyl" and
"dialkylaminoalkyl" as used herein refer to NHy(alkylene)-, RHN(alkylene)-, and R,N(alkylene)-
respectively wherein R is alkyl, and both alkylene and alkyl are as defined herein. "Ci-jo
alkylamino" as used herein refers to an aminoalkyl wherein alkyl is Cy.19. C;-10 alkyl-amino-C, ¢
alkyl" as used herein refers to a C1-10 alkylamino(alkylene), s wherein alkyl is C;_j9 and the
alkylene is (CH;),.6. When the alkylene group contains three or more carbon atoms, the alkylene
can be linear, e.g. -(CH2)4- or branched, e.g., -(CMe,CH,)-. The term "phenylamino"” as used

herein refers to -NHPh wherein Ph represents an optionally substituted phenyl group.

The term "C;_3 acylamino-C; s alkyl" as used herein refers a —(CH;); sNHC(=0)R where R is
hydrogen, methyl or ethyl

The terms "alkylsulfonyl" and "arylsulfonyl" as used herein denotes a group of formula -
S(=0),R wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein. The
term Cj.3 alkyl sulfonylamido as used herein refers to a group RSO2NH- wherein R is a Cl-3
alkyl group as defined herein.

The term "sulfamoyl" as used herein refers to the radical -S(O),NH,. The terms "N-
alkylsulfamoyl" and "N, N-dialkylsulfamoyl" as used herein refers to the radical -S(O),NR'R",
wherein R' and R" are hydrogen and lower alkyl and R' and R" are independently lower alkyl
respectively. Examples of N-alkylsulfamoyl substituents include, but are not limited to
methylaminosulfonyl, iso-propylaminosulfonyl. Examples of N,N-dialkylsulfamoyl substituents
include, but are not limited to dimethylaminosulfonyl, iso-propyl-methylaminosulfonyl. The
prefix N-alkyl or N,N-dialkyl can be replaced with aryl, heteroaryl, heterocyclyl or other radical
to indicate a case where the amine is substituted with a group other than alkyl. The term
"sulfamide" refers to a group NH,SO;NH,. Sulfamides can be substituted on either of the
nonequivalent nitrogen atoms and are distinguished as N or N' substituted sulfamides. A
radical, -NHSO,NH,, is referred to herein as a "sulfamoylamino" radical. If it is necessary to
distinguish specifically, -NHSO,;N'R; the nitrogen atom which is not linked to the core structure
is designated N'. Thus N'-methyl sulfamoylamino refers to -NHSO,NHMe, N-methyl
sulfamoylamino refers to -NMeSO,NH, and N,N'-dimethyl sulfamoylamino refers to —

NMeSO,NHMe. In there is no designation, either nitrogen can be substituted.
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The term "alkylsulfonamido" refers to the radical -NH-S(O),-alkyl. The term alkyl can be

replaced by other chemically relevant radicals such as aryl or heteroaryl to indicate, ¢.g.

phenylsulfonamido -NH-S(O),-Ph. Thus "C, alkylsulfonamido" represents -NH-S(0),-C.6

alkyl "N-alkylalkylsulfonamido" refers to the radical -NR-S(O),-alkyl where R is a lower alkyl
5 group.

The term " C; alkylsulfonamido-C, 3 alkyl-" refers to the radical -NRH-S(0),-C, 5 alkyl
wherein R represents (CH,);.3. The term alkyl can be replaced by other chemically relevant
radicals such as aryl or heteroaryl to indicate, ¢.g. phenylsulfonamido -NH-S(O),-Ph. "N-
alkylalkylsulfonamido" refers to the radical -NR-S(O),-alkyl where R is a lower alkyl group.

10  The term "carbamoyl" as used herein means the radical -CONH,, The prefix "N-alkylcabamoyl"
and "N,N-dialkylcarbamoyl" means a the radical CONHR' or CONR'R" respectively wherein the
R'and R" groups are independently alkyl as defined herein. The prefix N-arylcabamoyl" denotes
the radical CONHR' wherein R' is an aryl radical as defined herein.

The term "heterocyclyl" or "heterocycle" as used herein denotes a monovalent saturated

15 monocyclic radical, consisting of three to eight atoms per ring, incorporating one or more ring
heteroatoms (chosen from N,O or S(0)0-2), and which can optionally be independently
substituted with one or more, preferably one or two substituents selected from hydroxy, oxo,
cyano, lower alkyl, lower alkoxy, lower haloalkoxy, alkylthio, halo, haloalkyl, hydroxyalkyl,
nitro, alkoxycarbonyl, amino, alkylamino, alkylsulfonyl, arylsulfonyl, alkylaminosulfonyl,

20 arylaminosulfonyl, alkylsulfonylamino, arylsulfonylamino, alkylaminocarbonyl,
arylaminocarbonyl, alkylcarbonylamino, arylcarbonylamino, unless otherwise indicated. Unless
otherwise indicated the term "heterocyclyl” or "heterocycle refers to azetidinyl, pyrrolidinyl,
hexahydroazepinyl, oxetanyl, tetrahydrofuranyl, tetrahydrothiophenyl, morpholinyl, piperidinyl,
tetrahydropyranyl, thiomorpholinyl, and imidazolinyl moieties

25 The terms "azetidine" ("azetidinyl"), "pyrrolidine” ("pyrrolidinyl"), "piperidine” ("piperidinyl")
and "azepine" refer to a 4-, 5-, 6- or 7-membered cycloalkane respectively wherein one carbon
atom is replaced by a nitrogen atom. The term "morpholine” refers to cyclohexane ring in which
the 1 and 4 carbon atoms are replace by nitrogen and oxygen. "Thiomorpholine" refers to
cyclohexane ring in which the 1 and 4 carbon atoms are replace by nitrogen and sulfur. The

30 terms "oxetane" (oxetanyl), "tetrahydrofuran” (tetrahydrofuranyl) and "tetrahydropyran”
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(tetrahydropyranyl") refer to a four, five and six-membered non-fused heterocyclic ring

respectively, each containing one oxygen atom.

The term pyridinyl-Cy_¢ alkyl refers to a substitutent with the following formula:

===[alkylene], 2
Z :N @

Compounds of the present invention and their isomeric forms and pharmaceutically acceptable
salts thereof are also useful in treating and preventing viral infections, in particular, hepatitis C
infection, and diseases in living hosts when used in combination with each other and with other
biologically active agents, including but not limited to the group consisting of interferon, a
pegylated interferon, ribavirin, protease inhibitors, polymerase inhibitors, small interfering RNA
compounds, antisense compounds, nucleotide analogs, nucleoside analogs, immunoglobulins,
immunomodulators, hepatoprotectants, anti-inflammatory agents, antibiotics, antivirals and
antiinfective compounds. Such combination therapy may also comprise providing a compound
of the invention either concurrently or sequentially with other medicinal agents or potentiators,
such as ribavirin and related compounds, amantadine and related compounds, various interferons
such as, for example, interferon-alpha, interferon-beta, interferon gamma and the like, as well as
alternate forms of interferons such as pegylated interferons. Additionally combinations of
ribavirin and interferon, may be administered as an additional combination therapy with at least

one of the compounds of the present invention.

In one embodiment, the compounds of the present invention according to formula I are used in
combination with other active therapeutic ingredients or agents to treat patients with an HCV
viral infection. According to the present invention, the active therapeutic ingredient used in
combination with the compound of the present invention can be any agent having a therapeutic
effect when used in combination with the compound of the present invention. For example, the
active agent used in combination with the compound of the present invention can be interferons,
ribavirin analogs, HCV NS3 protease inhibitors, nucleoside inhibitors of HCV polymerase, non-

nucleoside inhibitors of HCV polymerase, and other drugs for treating HCV, or mixtures thereof.

Examples of the nucleoside NS5b polymerase inhibitors include, but are not limited to NM-283,
valopicitabine, R1626, PSI-6130 (R1656), IDX184 and IDX102 (Idenix) BILB 1941.
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Examples of the non-nucleoside NS5b polymerase inhibitors include, but are not limited to
HCV-796 (ViroPharma and Wyeth) ,MK-0608, MK-3281 (Merck), NM-107, R7128 (R4048),
VCH-759, GSK625433 and GSK625433 (Glaxo), PF-868554 (Pfizer), GS-9190 (Gilead), A-
837093 and A848837 (Abbot Laboratories), ANAS598 (Anadys Pharmaceuticals); GL.100597
5 (GNLB/NVS), VBY 708 (ViroBay), benzimidazole derivatives (H. Hashimoto ef al. WO
01/47833, H. Hashimoto et al. WO 03/000254, P. L. Beaulicu ef al. WO 03/020240 A2; P. L.
Beaulicu et al. US 6,448,281 B1; P. L. Beaulieu et al. WO 03/007945 A1), benzo-1,2,4-
thiadiazine derivatives (D. Dhanak ef al. WO 01/85172 Al, filed 5/10/2001; D. Chai et al.,
W02002098424, filed 6/7/2002, D. Dhanak et al. WO 03/037262 A2, filed 10/28/2002; K. J.

10 Dufty et al. WO03/099801 A1, filed 5/23/2003, M. G. Darcy et al. W02003059356, filed
10/28/2002; D.Chai et al. WO 2004052312, filed 6/24/2004, D.Chai et al. W02004052313, filed
12/13/2003; D. M. Fitch et al., W0O2004058150, filed 12/11/2003; D. K. Hutchinson ef al.
WO02005019191, filed 8/19/2004; J. K. Pratt et al. WO 2004/041818 Al, filed 10/31/2003), 1,1-
dioxo-4H-benzo|1,4]thiazin-3-yl derivatives (J. F. Blake ef al. in U. S. Patent Publication

15 US20060252785 and 1,1-dioxo-benzo[d]isothazol-3-yl compounds (J. F. Blake ez al. in U. S.
Patent Publication 2006040927).

Examples of the HCV NS3 protease inhibitors include, but are not limited to SCH-503034
(Schering, SCH-7), VX-950 (telaprevir, Vertex), BILN-2065 (Bochringer-Ingelheim, BMS-
605339 (Bristo Myers Squibb), and ITMN-191 (Intermune).

20 Examples of the interferons include, but are not limited to pegylated rIFN-alpha 2b, pegylated
rIFN-alpha 2a, rIFN-alpha 2b, rIFN-alpha 2a, consensus IFN alpha (infergen), feron, reaferon,
intermax alpha, r-IFN-beta, infergen and actimmune, IFN-omega with DUROS, albuferon,
locteron, Albuferon, Rebif, oral interferon alpha, IFNalpha-2b XL, AVI-005, PEG-Infergen, and
pegylated IFN-beta.

25 Ribavirin analogs and the ribavirin prodrug viramidine (taribavirin) have been administered with

interferons to control HCV.

Commonly used abbreviations include: acetyl (Ac), aqueous (aq.), atmospheres (Atm), 2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (BINAP), tert-butoxycarbonyl (Boc), di-tert-butyl
pyrocarbonate or boc anhydride (BOC20), benzyl (Bn), butyl (Bu), Chemical Abstracts

30 Registration Number (CASRN), benzyloxycarbonyl (CBZ or Z), carbonyl diimidazole (CDI),
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1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), N,N'-
dicyclohexylcarbodiimide (DCC), 1,2-dichloroethane (DCE), dichloromethane (DCM), diethyl
azodicarboxylate (DEAD), di-iso-propylazodicarboxylate (DIAD), di-iso-butylaluminumhydride
(DIBAL or DIBAL-H), di-iso-propylethylamine (DIPEA), N,N-dimethyl acetamide (DMA), 4-
5 N,N-dimethylaminopyridine (DMAP), N,N-dimethylformamide (DMF), dimethyl sulfoxide

(DMSO), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), ethyl (Et),
ethyl acetate (EtOAc), ethanol (EtOH), 2-cthoxy-2H-quinoline-1-carboxylic acid ethyl ester
(EEDQ), diethyl ether (Et20), O-(7-azabenzotriazole-1-yl)-N, N,N’N’-tetramethyluronium
hexafluorophosphate acetic acid (HATU), acetic acid (HOAc), 1-N-hydroxybenzotriazole

10 (HOBY), high pressure liquid chromatography (HPLC), iso-propanol (IPA), methanol (MeOH),
melting point (mp), MeSO2- (mesyl or Ms), methyl (Me), acetonitrile (MeCN), m-
chloroperbenzoic acid (MCPBA), mass spectrum (ms), methyl zerz-butyl ether (MTBE), N-
methylmorpholine (NMM), N-methylpyrrolidone (NMP), phenyl (Ph), propyl (Pr), iso-propyl (i-
Pr), pounds per square inch (psi), pyridine (pyr), room temperature (rt or RT), satd. (saturated),

15  tert-butyldimethylsilyl or t-BuMe2Si (TBDMS), triethylamine (TEA or Et3N), triflate or
CF3802- (Tf), trifluoroacetic acid (TFA), O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium
tetrafluoroborate (TBTU), thin layer chromatography (TLC), tetrahydrofuran (THF),
tetramethylethylenediamine (TMEDA), trimethylsilyl or Me3Si (TMS), p-toluenesulfonic acid
monohydrate (TsOH or pTsOH), 4-Me-C6H4S02- or tosyl (Ts), N-urethane-N-

20 carboxyanhydride (UNCA). Conventional nomenclature including the prefixes normal (n-), iso
(i-), secondary (sec-), tertiary (fert-) and neo- have their customary meaning when used with an
alkyl moiety. (J. Rigaudy and D. P. Klesney, Nomenclature in Organic Chemistry, [IUPAC 1979

Pergamon Press, Oxford.).

Examples of representative compounds encompassed by the present invention and within the

25 scope of the invention are provided in the following Table. These examples and the preparations
which follow are provided to enable those skilled in the art to more clearly understand and to
practice the present invention. They should not be considered as limiting the scope of the

invention, but merely as being illustrative and representative thereof.

Compounds encompassed by the present invention are substituted 3-phenyl-1H-pyridin-2-one
30 derivatives. The following numbering scheme is used to refer to the substitution sites on the core

substructure.
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Sulfonylated or acylated 3-(2-aminomethyl-5-tert-butyl-4-methoxy-phenyl)-1H-pyridin-2-one
derivatives were prepared by sulfonylation or acylation of the benzyl amine A-3¢. The requisite
amine is prepared by bromination of (4-tert-butyl-3-methoxy-phenyl)-methanol (A-1a, available
form the corresponding benzoic acid infra) with NBS or bromine. Analogous bromination of 4-
tert-butyl-3-methoxy-benzoic acid (see, e.g. example 31, CASRN 79822-46-1) or 4-tert-butyl-3-
methoxy-phenylamine afforded the corresponding benzoic acid or aniline derivative (CASRN

103273-01-4).

SCHEME A
N\ OR'
RS—EI ab
H,OH Z NB(OR" Ny OR . N 20 _NRR
2 ( )2 R R
R A-2 &
r. —
OMe step 2 OMe step 5 OMe
Rla Zszc ZbR Rla 2[R2c
R
A-la:R=H A-3a: X =0OH A-4
tep 3
A-1b: R=Br Step 4 A-3b: X =(Cl =
step 1 step A-3c: X=NR*R" | step 6
step 7

A-3d: X =N, -—

The compounds encompassed within the present claims are characterized by the presence of an
optionally substituted 2-oxo-1,2-dihydro-pyridin-3-yl moiety. The pyridone can be introduced
by a palladium-catalyzed Suzuki coupling of A-1b and a 2-alkoxy- or 2-benzyloxy-pyridin-3-yl
boronic acid. The boronic acid can optionally be replaced by a 4,4,5,5-tetramethyl-
[1,3,2]dioxaborolane or other ester of a boronic acid. The Suzuki reaction is a palladium-
catalyzed coupling of a boronic acid with an aryl or vinyl halide or triflate. Typical catalysts
include Pd(PPhs)4, PACL(PPhs),,Pd(OAc), and PdCL(dppf). With PdClL(dppf), primary alkyl
borane compounds can be coupled to aryl or vinyl halide or triflate without befa-climination.
The reaction can be carried out in a variety of organic solvents including toluene, THF, dioxane,
DCE, DMF, DMSO and MeCN, aqueous solvents and under biphasic conditions. Reactions are
typically run from about RT to about 1500 C. Additives (e.g., CsF, KF, TIOH, NaOEt and
KOH) frequently accelerate the coupling. Although there are numerous components in the
Suzuki reaction including the particular palladium catalyst, the ligand, additives, solvent,

temperature, efc., numerous protocols have been identified. Highly active catalysts have been

N *H
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described (see, e.g., J. P. Wolfe et al., J. Am. Chem. Soc. 1999 121(41):9550-9561 and A. F.
Littke et al., J. Am. Chem. Soc. 2000 122(17):4020-4028). One skilled in the art will be able to
identify a satisfactory protocol without undue experimentation and furthermore that the position

of the boronic acid and the leaving group can be reversed.

5 Conversion of the benzyl alcohol to a benzyl amine is typically carried out by conversion of the
benzyl alcohol to a benzyl halide derivative which is subjected to displacement by azide and
subsequently reducing the azide to the amine A-3¢. The azide reduction is generally
accomplished with triphenylphosphine or a trialkylphosphine, but other procedures for the
reduction of azides are well known. Numerous well known related sequences can be adopted

10 which result in the formation of A-3¢ and any can be adopted to efficiently produce the claimed
compounds. Sulfonylation or acylation of the benzylamine affords A-3¢ were NR*R” comprises

a sulfonamide or carboxamide respectively.

Finally Cleaving the pyridinyl ether then affords the requisite pyridone. While this is typically
carried out in a mixture of HBr and HOAc when R' is methyl or by catalytic hydrogenolysis

15  when R'is CH,Ph, other suitable methods are known in the art and the selection of the
procedures is merely a matter of convenience. While SCHEME A depicts a sequence wherein
the pyridone ring is elaborated after introduction of the C-2 substituent, the sequence can in
many cases be reversed and the sequence of the transformations are carried out is a matter of

convenience rather than necessity.

20  Alternatively, deprotonation of a sulfonamide or a carboxamide and alkylation of the benzyl
halide, A-1b or A-3b, affords the compounds of the present invention. N-Alkylation of
sulfonamides or amides are usually carried out under basic conditions well known to someone
skilled in the art. The reaction is typically carried out in aprotic solvents such as THF, DMF,
DMSO, NMP and mixtures thereof at temperatures between -78°C and 100°C. Typically used

25 bases are sodium hydride, potassium hydride, sodium methoxide, potassium terz-butoxide,
lithium hexamethyldisilazide, sodium hexamethyldisilazide, potassium hexamethyldisilazide.

(Example 1 is exemplary.)
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SCHEME B

COX CH,NHR

B-1a: X = OH B-2a:R=H
step 1 Lo e X =, s'—_— B-2b: R = NHSO,Me

B-1¢: R = AC et

2 | ORCH,NHSO, Me

step 6
N OR" OMe
I 3¢
3b
;; :B(OH)Z R

SCHEME B affords an alternative procedure in which the benzyl amine is constructed by
conversion of a benzoic acid to the corresponding amide which in turn, can be reduced to the
benzyl amine and further converted to compounds of the instant invention using procedures

5 analogous to SCHEME A. It will be apparent to one skilled in the art that compounds such as B-
1a or A-1b can be homologated using basic organochemical transformations. Thus oxidation of
B-1b to the corresponding aldehyde and subjecting the aldehyde to a Wittig reaction with
methoxymethyl triphenylphosphonium chloride affords an enol ether which is readily
transformed to the corresponding phenylacetic acid derivative. (see, e.g., example 16) Three-

10 carbon appendages are readily prepared by subjecting the aldehyde to Horner-Wadsworth-
Emmons condensation with methyl triphenylphosphonoacetate followed by reduction of the
olefin. (see, e.g., example 15) Benzyl halides such as A-3b can be similarly homologated by
displacement with cyanide and subsequent hydrolysis of the nitrile. Compounds encompassed
by the invention lacking the methoxy substituent are readily available from 2-bromo-4-tert-

15  butyl-benzoic acid (CASRN 6332-96-3) or 2-bromo-4-tert-butyl-aniline (CASRN 103273-01-4)
derivatives. Other transformations which are less generic to compounds encompassed by the

invention can be found in the examples which follow.

Transformation of a carboxylic acid to an amide can be effected by preparing an activated
carboxylic acid into a more reactive form such as an acid chloride or a symmetrical or mixed

20 acid anhydride and reacting the activated derivative with an amines in a solvent such as DMF,
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DCM, THF, with or without water as a co-solvent, and the like at temperatures between 0° and
60° C generally in the presence of a base such as Na,COs, NaHCOs;, K,COs, DIPEA, TEA or
pyridine and the like to afford an amide. Carboxylic acids are converted into their acid chlorides
using standard reagents well known to someone skilled in the art, such as thionyl chloride, oxalyl
chloride, phosphoryl chloride and the like. Those reagents can be used in presence of bases such
as DIPEA, TEA or pyridine in inert solvent such as dichloromethane or dimethylformamide.
Sulfonylation is typically carried out analogously using a sulfonyl chloride and tertiary amine

base.

Alternatively a carboxylic acid can be converted in situ into activated acids by different peptide
coupling procedures known to those skilled in the art. These activated acids were reacted directly
with the amines to afford amides. Said activation can involve the use of an activating agent like
EDIC or DCC, HOBt, BOP, PyBrOP or 2-fluoro-1-methylpyridinium p-toluenesulphonate
(Mukaiyama's reagent) and the like with or without a base such NMM, TEA or DIPEA in an
inert solvent such as DMF or DCM at temperatures between 0° C and 60° C. The reaction may
alternatively be carried out in presence of O-(7-azabenzotriazol-1-yl)-N,N,N‘,N *-
tetramethyluronium hexafluorophosphate (HATU) or 1-hydroxy-7-azabenzotriazole (HOAt) and
TEA or DIPEA in DMF, DCM or THF. (Organic Synthesis, E. Winterfeldt, ed., vol. 6,
Pergamon Press, Oxford 1991 pp. 381-411; see R. C. Larock, Comprehensive Organic
Transformations — A Guide to Functional Group Preparations, 1989, VCH Publishers Inc., New
York; pp. 972-976)

The activity of the inventive compounds as inhibitors of HCV activity may be measured by any
of the suitable methods known to those skilled in the art, including in vivo and in vitro assays.
For example, the HCV NS5B inhibitory activity of the compounds of formula I can determined
using standard assay procedures described in Behrens ef al., EMBO J. 1996 15:12-22, Lohmann
et al., Virology 1998 249:108-118 and Ranjith-Kumar ez al., J. Virology 2001 75:8615-8623.
Unless otherwise noted, the compounds of this invention have demonstrated in vitro HCV NS5B
inhibitory activity in such standard assays. The HCV polymerase assay conditions used for
compounds of the present invention are described in Example 3. Cell-based replicon systems for
HCYV have been developed, in which the nonstructural proteins stably replicate subgenomic viral
RNA in Huh7 cells (V. Lohmann ef al., Science 1999 285:110 and K. J. Blight et al., Science
2000 290:1972 . The cell-based replicon assay conditions used for compounds of the present

invention are described in Example 4. In the absence of a purified, functional HCV replicase



1-52 - CH(Me) NHSO2Me OVe CMe3 H 379 284.0- 286.0 0.654 1-53
- CH( Me) N( M) SO2Me OV CWMe3 H 393 205.0- 207.0 0.187 1-54 -OO2Et Ove CMWe3 H
330 214. W0225/@9331039 WD 2010/ 049331PCT/ EP2009/ 063811 PCTAP2@0MH63801

-33-

consisting of viral non-structural and host proteins, our understanding of Flaviviridaec RNA
synthesis comes from studies using active recombinant RNA-dependent RNA-polymerases and
validation of these studies in the HCV replicon system. Inhibition of recombinant purified HCV
polymerase with compounds in vitro biochemical assays may be validated using the replicon

5 system whereby the polymerase exists within a replicase complex, associated with other viral
and cellular polypeptides in appropriate stoichiometry. Demonstration of cell-based inhibition of
HCYV replication may be more predictive of in vivo function than demonstration of HCV NS5B

inhibitory activity ir vitro biochemical assays.

The compounds of the present invention may be formulated in a wide variety of oral

10  administration dosage forms and carriers. Oral administration can be in the form of tablets,
coated tablets, dragées, hard and soft gelatin capsules, solutions, emulsions, syrups, or
suspensions. Compounds of the present invention are efficacious when administered by other
routes of administration including continuous (intravenous drip) topical parenteral,
intramuscular, intravenous, subcutaneous, transdermal (which may include a penetration

15 enhancement agent), buccal, nasal, inhalation and suppository administration, among other
routes of administration. The preferred manner of administration is generally oral using a
convenient daily dosing regimen which can be adjusted according to the degree of affliction and

the patient's response to the active ingredient.

A compound or compounds of the present invention, as well as their pharmaceutically useable
20 salts, together with one or more conventional excipients, carriers, or diluents, may be placed into
the form of pharmaceutical compositions and unit dosages. The pharmaceutical compositions
and unit dosage forms may be comprised of conventional ingredients in conventional
proportions, with or without additional active compounds or principles, and the unit dosage
forms may contain any suitable effective amount of the active ingredient commensurate with the
25 intended daily dosage range to be employed. The pharmaceutical compositions may be
employed as solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for
oral use; or in the form of suppositories for rectal or vaginal administration; or in the form of
sterile injectable solutions for parenteral use. A typical preparation will contain from about 5%
30 to about 95% active compound or compounds (w/w). The term "preparation” or "dosage form"

is intended to include both solid and liquid formulations of the active compound and one skilled
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in the art will appreciate that an active ingredient can exist in different preparations depending on

the target organ or tissue and on the desired dose and pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in preparing a
pharmaceutical composition, generally safe, non-toxic and neither biologically nor otherwise
undesirable, and includes excipients that are acceptable for veterinary use as well as human
pharmaceutical use. The compounds of this invention can be administered alone but will
generally be administered in admixture with one or more suitable pharmaceutical excipients,
diluents or carriers selected with regard to the intended route of administration and standard

pharmaceutical practice.

“Pharmaceutically acceptable” means that which is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic, and neither biologically nor otherwise undesirable

and includes that which is acceptable for human pharmaceutical use.

A "pharmaceutically acceptable salt" form of an active ingredient may also initially confer a
desirable pharmacokinetic property on the active ingredient which were absent in the non-salt
form, and may even positively affect the pharmacodynamics of the active ingredient with respect
to its therapeutic activity in the body. The phrase “pharmaceutically acceptable salt” of a
compound means a salt that is pharmaceutically acceptable and that possesses the desired
pharmacological activity of the parent compound. Such salts include: (1) acid addition salts,
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid, propionic
acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic
acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic
acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,
camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic acid, glucoheptonic acid,
3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid,
and the like; or (2) salts formed when an acidic proton present in the parent compound either is

replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or
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coordinates with an organic base such as ethanolamine, diethanolamine, tricthanolamine,

tromethamine, N-methylglucamine, and the like.

Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories, and
dispersible granules. A solid carrier may be one or more substances which may also act as
diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders, preservatives,
tablet disintegrating agents, or an encapsulating material. In powders, the carrier generally is a
finely divided solid which is a mixture with the finely divided active component. In tablets, the
active component generally is mixed with the carrier having the necessary binding capacity in
suitable proportions and compacted in the shape and size desired. Suitable carriers include but
are not limited to magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin,
starch, gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax,
cocoa butter, and the like. Solid form preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,

thickeners, solubilizing agents, and the like.

Liquid formulations also are suitable for oral administration include liquid formulation including
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions. These include solid form
preparations which are intended to be converted to liquid form preparations shortly before use.
Emulsions may be prepared in solutions, for example, in aqueous propylene glycol solutions or
may contain emulsifying agents such as lecithin, sorbitan monooleate, or acacia. Aqueous
solutions can be prepared by dissolving the active component in water and adding suitable
colorants, flavors, stabilizing, and thickening agents. Aqueous suspensions can be prepared by
dispersing the finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well known

suspending agents.

The compounds of the present invention may be formulated for parenteral administration (e.g.,
by injection, for example bolus injection or continuous infusion) and may be presented in unit
dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
with an added preservative. The compositions may take such forms as suspensions, solutions, or
emulsions in oily or aqueous vehicles, for example solutions in aqueous polyethylene glycol.
Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include propylene glycol,

polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl
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oleate), and may contain formulatory agents such as preserving, wetting, emulsifying or
suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in
powder form, obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present invention may be formulated for topical administration to the
epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments and creams
may, for example, be formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily base and
will in general also containing one or more emulsifying agents, stabilizing agents, dispersing
agents, suspending agents, thickening agents, or coloring agents. Formulations suitable for
topical administration in the mouth include lozenges comprising active agents in a flavored base,
usually sucrose and acacia or tragacanth; pastilles comprising the active ingredient in an inert
base such as gelatin and glycerin or sucrose and acacia; and mouthwashes comprising the active

ingredient in a suitable liquid carrier.

The compounds of the present invention may be formulated for administration as suppositories.
A low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and
the active component is dispersed homogencously, for example, by stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to

solidify.

The compounds of the present invention may be formulated for vaginal administration.
Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the active
ingredient such carriers as are known in the art to be appropriate. The compounds of the present
invention may be formulated for nasal administration. The solutions or suspensions are applied
directly to the nasal cavity by conventional means, for example, with a dropper, pipette or spray.
The formulations may be provided in a single or multidose form. In the latter case of a dropper
or pipette, this may be achieved by the patient administering an appropriate, predetermined
volume of the solution or suspension. In the case of a spray, this may be achieved for example

by means of a metering atomizing spray pump.

The compounds of the present invention may be formulated for acrosol administration,

particularly to the respiratory tract and including intranasal administration. The compound will
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generally have a small particle size for example of the order of five (5) microns or less. Such a
particle size may be obtained by means known in the art, for example by micronization. The
active ingredient is provided in a pressurized pack with a suitable propellant such as a
chlorofluorocarbon (CFC), for example, dichlorodifluoromethane, trichlorofluoromethane, or
dichlorotetrafluoroethane, or carbon dioxide or other suitable gas. The aerosol may conveniently
also contain a surfactant such as lecithin. The dose of drug may be controlled by a metered
valve. Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch, starch
derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP). The powder
carrier will form a gel in the nasal cavity. The powder composition may be presented in unit
dose form for example in capsules or cartridges of e.g., gelatin or blister packs from which the

powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted for sustained or
controlled release administration of the active ingredient. For example, the compounds of the
present invention can be formulated in transdermal or subcutancous drug delivery devices.
These delivery systems are advantageous when sustained release of the compound is necessary
and when patient compliance with a treatment regimen is crucial. Compounds in transdermal
delivery systems are frequently attached to an skin-adhesive solid support. The compound of
interest can also be combined with a penetration enhancer, e.g., Azone (1-dodecylaza-
cycloheptan-2-one). Sustained release delivery systems are inserted subcutancously into to the
subdermal layer by surgery or injection. The subdermal implants encapsulate the compound in a

lipid soluble membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid.

Suitable formulations along with pharmaceutical carriers, diluents and excipients are described
in Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack
Publishing Company, 19th edition, Easton, Pennsylvania. A skilled formulation scientist may
modify the formulations within the teachings of the specification to provide numerous
formulations for a particular route of administration without rendering the compositions of the

present invention unstable or compromising their therapeutic activity.

The modification of the present compounds to render them more soluble in water or other
vehicle, for example, may be easily accomplished by minor modifications (salt formulation,

esterification, etc.), which are well within the ordinary skill in the art. It is also well within the
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ordinary skill of the art to modify the route of administration and dosage regimen of a particular
compound in order to manage the pharmacokinetics of the present compounds for maximum

beneficial effect in patients.

The term "therapeutically effective amount” as used herein means an amount required to reduce
symptoms of the disease in an individual. The dose will be adjusted to the individual
requirements in each particular case. That dosage can vary within wide limits depending upon
numerous factors such as the severity of the disease to be treated, the age and general health
condition of the patient, other medicaments with which the patient is being treated, the route and
form of administration and the preferences and experience of the medical practitioner involved.
For oral administration, a daily dosage of between about 0.01 and about 1000 mg/kg body
weight per day should be appropriate in monotherapy and/or in combination therapy. A preferred
daily dosage is between about 0.1 and about 500 mg/kg body weight, more preferred 0.1 and
about 100 mg/kg body weight and most preferred 1.0 and about 10 mg/kg body weight per day.
Thus, for administration to a 70 kg person, the dosage range would be about 7 mg to 0.7 g per
day. The daily dosage can be administered as a single dosage or in divided dosages, typically
between 1 and 5 dosages per day. Generally, treatment is initiated with smaller dosages which
are less than the optimum dose of the compound. Thereafter, the dosage is increased by small
increments until the optimum effect for the individual patient is reached. One of ordinary skill in
treating diseases described herein will be able, without undue experimentation and in reliance on
personal knowledge, experience and the disclosures of this application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given disease

and patient.

In embodiments of the invention, the active compound or a salt can be administered in
combination with another antiviral agent such as ribavirin, a nucleoside HCV polymerase
inhibitor, another HCV non-nucleoside polymerase inhibitor or HCV protease inhibitor. When
the active compound or its derivative or salt are administered in combination with another
antiviral agent the activity may be increased over the parent compound. When the treatment is
combination therapy, such administration may be concurrent or sequential with respect to that of
the nucleoside derivatives. "Concurrent administration” as used herein thus includes
administration of the agents at the same time or at different times. Administration of two or

more agents at the same time can be achieved by a single formulation containing two or more
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active ingredients or by substantially simultancous administration of two or more dosage forms

with a single active agent.

It will be understood that references herein to treatment extend to prophylaxis as well as to the
treatment of existing conditions. Furthermore, the term "treatment" of a HCV infection, as used
herein, also includes treatment or prophylaxis of a disease or a condition associated with or

mediated by HCV infection, or the clinical symptoms thereof.

The term "therapeutically effective amount” as used herein means an amount required to reduce
symptoms of the disease in an individual. The dose will be adjusted to the individual
requirements in each particular case. That dosage can vary within wide limits depending upon
numerous factors such as the severity of the disease to be treated, the age and general health
condition of the patient, other medicaments with which the patient is being treated, the route and
form of administration and the preferences and experience of the medical practitioner involved.
For oral administration, a daily dosage of between about 0.01 and about 1000 mg/kg body
weight per day should be appropriate in monotherapy and/or in combination therapy. A preferred
daily dosage is between about 0.1 and about 500 mg/kg body weight, more preferred 0.1 and
about 100 mg/kg body weight and most preferred 1.0 and about 10 mg/kg body weight per day.
Thus, for administration to a 70 kg person, the dosage range would be about 7 mg to 0.7 g per
day. The daily dosage can be administered as a single dosage or in divided dosages, typically
between 1 and 5 dosages per day. Generally, treatment is initiated with smaller dosages which
are less than the optimum dose of the compound. Thereafter, the dosage is increased by small
increments until the optimum effect for the individual patient is reached. One of ordinary skill in
treating diseases described herein will be able, without undue experimentation and in reliance on
personal knowledge, experience and the disclosures of this application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given disease

and patient.

A therapeutically effective amount of a compound of the present invention, and optionally one or
more additional antiviral agents, is an amount effective to reduce the viral load or achieve a
sustained viral response to therapy. Useful indicators for a sustained response, in addition to the
viral load include, but are not limited to liver fibrosis, clevation in serum transaminase levels and
necroinflammatory activity in the liver. One common example, which is intended to be

exemplary and not limiting, of a marker is serum alanine transminase (ALT) which is measured
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by standard clinical assays. In some embodiments of the invention an effective treatment

regimen is one which reduces ALT levels to less than about 45 IU/mL serum.

The modification of the present compounds to render them more soluble in water or other
vehicle, for example, may be easily accomplished by minor modifications (salt formulation,
esterification, etc.), which are well within the ordinary skill in the art. It is also well within the
ordinary skill of the art to modify the route of administration and dosage regimen of a particular
compound in order to manage the pharmacokinetics of the present compounds for maximum

beneficial effect in patients.

The following examples illustrate the preparation and biological evaluation of compounds within
the scope of the invention. These examples and preparations which follow are provided to
enable those skilled in the art to more clearly understand and to practice the present invention.
They should not be considered as limiting the scope of the invention, but merely as being

illustrative and representative thereof.

Example 1

2-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-isoindole-1,3-dione (1-33)
SCHEME A

(4-tert-Butyl-3-methoxy-phenyl)-methanol (A-1a)- To a solution of 4-tert-butyl-3-
methoxybenzoic acid (3.00 g, 14.40 mmol) in THF (60 mL) cooled to 5 °C was added dropwise

a solution of BH3-Me,S (2.0M in THF, 16.60 mL, 33.10 mmol). The reaction was allowed to stir
for 24 h at RT then cooled to -50 °C and quenched by dropwise addition of MeOH (20 mL). The
reaction mixture was warmed to RT and concentrated in vacuo. The residue was taken up in
MeOH (3 x 20 mL) and concentrated in vacuo. The final residue partitioned between EtOAc and
satd. aqueous NaHCOs. The organic layer was washed with water, brine, dried (MgSO,),
filtered and concentrated to afford 2.64 g (95%) of A-1a (R**=R*"=R**=Me) as a colorless oil.

step 1 - To a solution of A-1a (2.08 g, 10.70 mmol) in CCly (75 mL) was added NBS (2.10 g,
11.80 mmol). The reaction was stirred for 15 min then diluted with a cold 10% aqueous
NaHSOs;. The reaction mixture was extracted with DCM. The organic extract was washed with
brine, dried (MgS0,), filtered and concentrated. The residue was taken up in hexanes (80 mL)
and then concentrated to afford 2.9 g (100%) of A-1b as a white solid.
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step 2 - A tube was charged with A-1b (750 mg, 2.75 mmol), A-2 (840 mg, 5.50 mmol, R’ =
OMe, R” = R*=H), Na,COs (582 mg, 5.50 mmol) and Pd(PPhs), (320 mg, 0.275 mmol) in a
mixture of MeOH (6 mL), and DCM (2 mL) sealed and irradiated in a microwave synthesizer at
120 °C for 25 min. The reaction was filtered through a pad of CELITE® and the filtrate was

5 concentrated under reduced pressure. The crude residue was purified by SiO, chromatography

eluting with a EtOAc/hexane gradient (10 to 35% EtOAc) to afford 0.670 g (81%) of A-3a.

step 3 - A mixture of A-3a ( 670 mg, 2.23 mmol) and SOCI, (2.10 mL, 2.90 mmol) in
chloroform (20 mL) was heated at reflux for 1 h and then at 40 °C for 40 min. The reaction was
cooled to RT then concentrated in vacuo. The residue was partitioned between EtOAc and cold

10 aqueous NaHCOs;. The organic layer was washed with water, brine, dried (MgSO4), filtered and
concentrated to afford 0.660 g (93%) of A-3b.

step 4 - To a mixture of phthalimide (17 mg, 0.11 mmol) in DMF (1.5 mL) cooled to 0 °C was
added NaH (60% in oil dispersion, 5 mg, 0.12 mmol). The reaction mixture was stirred for 30
min. To the solution was added Nal (14 mg, 0.094 mmol) followed by A-3b (30 mg, 0.094

15 mmol). The resulting mixture was heated at 65 °C for 17 h then cooled to RT, quenched with a
saturated aq NH4Cl and then extracted with EtOAc. The organic extract was washed
sequentially with water and brine, dried (MgSOQy,), filtered and concentrated. The crude residue
was purified on a preparative TLC plated developed with 60% EtOAc in hexanes to afford 0.020
g (50%) of A-3¢ (NR"R" = phthalimide).

20 step S - A mixture of A-3¢ (20 mg, 0.046 mmol), 48% HBr (0.10 mL) and HOAc (3 mL) in a
sealed tube was heated at 65 °C for 17 h. The reaction mixture was cooled to RT, carefully
poured into a saturated aq NaHCOs, and extracted with EtOAc. The combined extracts were

washed with brine, dried (MgSOy), filtered and concentrated. The crude residue was purified on

a preparative TLC plate developed with 6% MeOH/DCM to afford 0.017 g (88%) of I-33.

25 The following are prepared analogously by displacement of A-3b with the anion derived from
deprotonation of the amide or sulfonamide in parentheses: I-29 (pyrrolidine-2,5-dione), I-34 (N-
phenyl-methanesulfonamide), I-16 ( [1,2]thiazinane 1,1-dioxide), I-23 (piperidin-2-one), 1-88
(4,4-dimethyl-piperidine-2,6-dione), I-89 (PhNHACc) and 1-39 (3,3-dicthyl-1H-pyridine-2,4-

dione).
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Example 2

N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-4-hydroxy-benzamide
(I-38)

OBn

H

N\ OMe N

I O
Ade ———— -_—s 138

step 8 OMe step 9

(Me,

10

step 6 - A solution of A-3b (0.417 g, 1.3 mmol, (R’=R**=R*=R**=Me) and sodium azide (0.1 g,
1.56 mmol, 1.2 eq) in DMF (10 mL) was stirred at RT overnight before it was diluted with
EtOAc. The organic layer was thrice washed with water, brine, dried (MgSQ,), filtered and
concentrated to afford 0.425 g (100%) of A-3d .

step 7 - A mixture of A-3d (0.425 g, 1.30 mmol) and PPhs (0.683 g, 2.60 mmol) in THF (10 mL)
and water (1 mL) was stirred overnight at RT then poured into water and acidified with 1N aq
HCL The reaction mixture was extracted with a small amount of DCM. The aqueous layer was
adjusted to pH 10 were 3N aq NaOH then twice extracted with EtOAc (2 x 75 mL). The
combined EtOAc extracts was washed with brine, dried (MgSQ,), filtered and concentrated to
afford 0.330 g (85%) of A-3¢ (R*=R"=H).

step 8 - To a solution of A-3¢ (30 mg, 0.10 mmol), 4-benzyloxybenzoic acid (22.8 mg, 0.10
mmol) in DCM (5 mL) at RT was added HOBt (13.5 mg, 0.10 mmol), EDCI (19.2 mg, 0.10
mmol), EtsN (14 pL, 0.10 mmol). The reaction mixture was stirred overnight at RT then
partitioned between EtOAc and water. The organic layer was washed with 1N aq HCI, washed
with water, brine, dried (MgS0O,), filtered and concentrated. The crude residue was purified on a

preparative TLC plate developed with 35% EtOAc/hexanes) to afford 0.051 g (100%) of 10.

step 9 - A mixture of 10 (21 mg, 0.043 mmol), 48% HBr (0.05 mL) and HOAc (1.5 mL) in a
sealed tube was heated at 65 °C for 17 h. The reaction mixture was cooled to RT, carefully
poured into saturated aq NaHCO; and then extracted with EtOAc. The organic layer was
washed with brine, dried (MgSO4), filtered and concentrated. The crude residue was purified on

a preparative TLC developed with 5% MeOH/DCM to afford 0.015 g (68%) of I-38.
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1-36 and 1-49 are prepared analogously except in step 8, 4-benzyloxy-benzoic acid is replaced

with benzoic acid and nicotinic acid, respectively.

Example 3
2-{[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-methanesulfonyl-
amino }-cthyl acetate (I-30) and N-[4-tert-butyl-5-methoxy-2-(2-ox0-1,2-dihydro-pyridin-3-yl)-
benzyl]-N-(2-hydroxy-ethyl)-methanesulfonamide (I-35)

§02Me " ?OzMe
N\ OMe Ny N
R
step 1 | P
A-3¢ —p —
OMe
CMe,
Step 2 : 12a: R=H Step 4 : I-30: R = (CHZ)ZOAC

12b: R = (CH,),0Bn 1-35: R = (CH,),0OH
step 1 - To a solution of A-3¢ (250 mg, 0.83 mmol) in DCM (5 mL) cooled to 0 °C was added
TEA (0.15 mL, 1.08 mmol) followed by a solution of MeSO,ClI (77 uL, 0.99 mmol) in DCM (1
mL). The reaction was stirred at RT for 17 h, diluted with DCM and washed with 1N aq HCL
The organic layer was washed sequentially with water and brine, dried (MgSOQ,), filtered and
concentrated to afford 0.313 g (100%) of 12a.

step 2 - To a mixture of 12a (49 mg, 0.13 mmol) in DMF (2 mL) cooled to 0 °C was added NaH
(60% 1n oil dispersion, 6 mg, 0.16 mmol). The reaction mixture was stirred for 30 min then Nal
(19 mg, 0.13 mmol) and benzyl 2-bromoethyl ether (35 mg, 0.16 mmol) were added
sequentially. The reaction mixture was heated stirred at 65 °C for 3.5 h then cooled to RT,
quenched with a saturated aq NH4Cl, and extracted with EtOAc. The organic extract was
washed with water, brine, dried (MgSQOy), filtered and concentrated. The crude residue was
purified on a preparative TLC plate developed with 60% EtOAc/hexane to afford 0.041 g (62%)
of 12b.

step 3 - A mixture of 12b (41 mg, 0.08 mmol), 48% HBr (0.10 mL) and HOAc (3 mL) in a
sealed tube was heated at 65 °C for 17 h. The reaction mixture was cooled to RT, carefully
poured into a saturated aq NaHCOs, then extracted with EtOAc. The organic layer was washed

with brine, dried (MgSQO,), filtered and concentrated. The residue was purified on a preparative

TLC plate developed with 7% MeOH/DCM to afford 0.025 g (69%) of 1-30.



0.086 1-76 0 )1? /-Nvy * &Vie2 Ove CMe3 H 399 0.134 1-77 o/ M OV CMe3
423 218.0- 220.0 0.611 7 -N

10

15

20

WO 2010/049331 PCT/EP2009/063811

-44-

step 4 - A mixture of 12¢ (21 mg, 0.05 mmol) and 1N aq LiOH (1 mL) in MeOH (1 mL) and
THF (1 mL) was stirred overnight at RT then concentrated in vacuo. The residue was taken up
in EtOAc, washed sequentially with 1N aq HCI, water and brine, dried (MgS0O,), filtered and
concentrated to afford 0.019 g (100%) of I-35.

The following are prepared analogously except in step 2, benzyl 2-bromoethyl ether is replaced
by the halide in parentheses: I-86 (methyl iodide), I-32 (butyl iodide), I-55 (bromomethyl-
cyclopentane, CASRN 3814-30-0), I-26 (benzyl bromide), I-27 (ethyl iodide), I-28 (2-

bromopropane)

I-57 is prepared analogously except in step 1, A-3c is replaced with N-[2-(2-benzyloxy-pyridin-
3-yl)-4-tert-butyl-5-methoxy-benzyl]-methanesulfonamide, in step 2, benzyl 2-bromoethyl ether
is replaced with 4-bromo-piperidine-1-carboxylic acid fert-butyl ester (CASRN 180695-79-8).
The benzyloxy moiety is cleaved to afford the corresponding pyridone by catalytic
hydrogenolysis according to the procedure in step 4 of example 5 and the Boc group is removed
is removed by treating a solution of the pyridone and DCM (5 mL) with a solution of TFA/DCM
(1:1, 1 mL).

The following are prepared analogously except in step 1 methanesulfonyl chloride is replaced
with the sulfonyl chloride in parentheses and the alkylation in step 2 is omitted: I-19 (4-
chlorophenylsulfonyl chloride, CASRN 98-60-2), I-25 (propane-2-sulfonyl chloride, CASRN
10147-37-2), 1-20 (phenyl-methanesulfonyl chloride, CASRN 98-09-9), I-87 (2-
chlorophenylsulfonyl chloride, CASRN 2905-23-9).

Example 4
N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-N-pyrrolidin-3-ylmethyl-
methanesulfonamide (I-31) and N-(1-acetyl-pyrrolidin-3-ylmethyl)-N-[4-tert-butyl-5-methoxy-
2-(2-ox0-1,2-dihydro-pyridin-3-yl)-benzyl]-methanesulfonamide (1-48)
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SO,Me

] 2
OMe \/C\N
| “R

&
12a =i

step 1
P OMe

CMe,

o2 [ 1

step 3 (oo 148: R=Ac
step 1 —To a solution of 12a (0.047 g, 0.124 mmol) in DMF (2 mL) was added NaH (6 mg, 0.15
mmol, 60% mineral oil dispersion) and the reaction stirred at RT until gas evolution ceased. To
the resulting solution was added sequentially Nal (0.019 g, 0.13 mmol) and zert-butyl 3-
bromomethyl-pyrrolidine-1-carboxylate (0.038 g, 0.143 mmol). The reaction mixture was
warmed to 65 °C until starting material was consumed. The reaction was cooled to RT and
poured into satd aq NH4Cl and twice extracted with EtOAc. The combined extracts were thrice
washed with water, dried (MgSOy), filtered and evaporated. The crude product was purified on a
preparative SiO, TLC developed with EtOAc/hexane to afford 13a.

step 2 - A mixture of 13a (46.9 mg), 48% HBr (0.10 mL) and HOAc (3 mL) in a sealed tube was
heated at 65 °C for overnight. The reaction mixture was cooled to RT and the volatile solvents
were evaporated in vacuo. The residue was taken up in PhMe and re-evaporated. The residue
was taken up in water (15 mL) and the pH adjusted to 7 with satd aqg NaHCOs. The solution was
twice extracted with EtOAc then twice with 15% IPA/DCM. The combined extracts were

evaporated and dried under high vacuum for 20 min to afford 21 mg of I-31 as a white solid.

step 3 — To a solution of I-31 (0.0152 g, 0.034 mmol), pyridine (6 pL) and DCM (2 mL) was
added acetic anhydride (3.7 pL, 0.039 mmol) and the resulting solution stirred overnight at RT.
The solution was diluted with EtOAc and washed sequentially with 1M HCl and brine, dried,

filtered and evaporated. The crude product was purified on a preparative SiO, TLC plate
developed with 6% MeOH/DCM to afford 11.3 mg of I-48

I-57 is prepared analogously except in step 1 fert-butyl 3-bromomethyl-pyrrolidine-1-
carboxylate is replaced with 4-bromo-piperidine-1-carboxylic acid fert-butyl ester (CASRN
180695-79-8) and the Boc group and methyl ether are cleaved according to the procedure in step

3 above.
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3-[5-tert-Butyl-2-(1,1-dioxo-1 A’-isothiazolidin-2-ylmethyl)-4-methoxy-phenyl]-1H-pyridin-2-
one (I-21)
\\ ,(CHz)3Cl 02
OMe NH OMe, EJ
A3c —— 121
step 1 step 2 step 3
OMe
CMe,
14 16

5 step 1 - A mixture of A-3¢ (81 mg, 0.27 mmol, R’=R**=R*"=R**=Me, R*=R"=H), TEA (0.05
mL, 0.34 mmol) and 3-chloropropanesulfonyl chloride (36 pL, 0.297 mmol) in DCM (5 mL) was
stirred overnight at RT. The reaction mixture was concentrated in vacuo to afford 14 was used

without purification.

step 2 - To a solution of 14 in DMF (5 mL) cooled to 0 °C was added NaH (60% in oil
10  dispersion, 32 mg, 0.81 mmol). The reaction mixture was stirred overnight at RT then poured
into a saturated aqueous NH4Cl, and extracted with EtOAc. The combined extracts were washed

with water and brine, dried (MgSOQy,), filtered and concentrated to afford 16.

step 3 - A mixture of 16, 48% HBr (0.20 mL) and HOAc (6 mL) in a sealed tube was heated at
65 °C overnight. The reaction mixture was cooled to RT, carefully poured into a saturated aq.

15 NaHCOs; and then extracted with EtOAc. The organic layer was washed with brine, dried
(MgSO0,), filtered and concentrated. The crude residue was purified on a preparative TLC plate
developed with 100% EtOAc to afford 0.028 g, 27% yield over 2 steps) of I-21.

Example 6
N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-sulfamide (I-50)

OS‘—NF O=—~NH,

H H f
N\ OMe NH N O
A3 — || — ||
step 1 F step 2 P

OMe OMe

CMe, (Me,

18a: R = Boc I-50

20 18b:R=H
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15

NHSO2Me Ove CMe3 H 490 162.0- 164.0 0.03 /-N *H
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step 1 - To a solution of chlorosulfonyl isocyanate (16 mg, 0.011 mmol) in DCM (5 mL) cooled
to 0 °C was added a solution of 2-methyl-2-propanol (0.01 mL, 0.011 mmol). The reaction was
stirred at 0 °C for 30 min. To the solution was added TEA (0.052 mL, 0.37 mmol) followed by a
solution of A-3¢ (28 mg, 0.093 mmol) in DCM (5 mL). The reaction was warmed up to RT and
stirred overnight. The solution was acidified to pH 2 — 3 with 1N aq HCl and extracted with
EtOAc. The organic extract was washed with brine, dried (MgSQy), filtered and concentrated.
The crude residue was purified on a preparative TLC plate developed with 30% EtOAc/hexanes
to afford a mixture of 18a (29 mg, 64% yield) and 18b (7 mg, 20% yield).

step 2 - A mixture of 18b (7 mg), 48% HBr (25 puL) and HOAc (1 mL) in a sealed tube was
heated overnight at 70 °C. The reaction mixture was cooled to RT, carefully poured into a
saturated aq NaHCO3 and then extracted with EtOAc. The organic extract was washed with
brine, dried (MgS0,), filtered and concentrated. The crude residue was purified on a preparative

TLC developed with 5% MeOH/DCM to afford 3.5 mg of I-50 as a white solid.

Example 7
3-[5-tert-Butyl-2-(1,1-dioxo-1A%-[1,2,5]thiadiazolidin-2-ylmethyl)-4-methoxy-phenyl]-1H-
pyridin-2-on (I-60)

0.0
\\S,,\ ) (?‘_ ’R
y o3y
NH, Me\N+’ Boc NHSO,NHBoc N
Br I\I’Ie Br Br
- —_— —_—
OMe step 1 OMe step 2 OMe Step 3
CMe, CMe, CMe,
19 20 2
(?‘ R
Ph?HO,S O’f
Z
step 4
24a: R =Boc 1-60: R H

24b: R=H I-64: R = Me
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step 1 - A solution of A-3¢ (1.00 g, 3.67 mmol) and N-(zert-butylcarbonyl)-N-[4-

(dimethylazaniumylidene)-1,4-dihydropyridine-1-yl sulfonyl]azamide (1.11 g, 3.67 mmol) in

DCM (25 mL) was stirred overnight at RT. The solvent was removed under reduced pressure.

The crude residue was purified by SiO; chromatography cluting with a EtOAc/hexane gradient
5 (10 to 45% EtOAc) to afford 0.95 g (57%) of 20.

step 2 - To a solution of 20 (300 mg, 0.665 mmol) in DMF (10 mL) at room temperature was
added NaH (60% in oil dispersion, 67 mg, 1.66 mmol). The reaction was stirred for 30 min then
1,2-dibromoethane (86 pL, 0.99 mmol) was added. The reaction was then heated at 80 °C for 17
h then cooled to RT and quenched with a saturated aq NH4Cl and extracted with EtOAc. The

10  organic extract was washed sequentially with water and brine, dried (MgSQ,), filtered and

concentrated. The crude product was purified on a preparative TLC plate developed with 30%

EtOAc/hexane to afford 0.104 g (33%) of 22a.

step 3 - A sealed tube containing 22 (104 mg, 0.22 mmol), 2-benzoxy-3-pyridine boronic acid
(75 mg, 0.33 mmol), Na,COs (70 mg, 0.66 mmol) and Pd(PPhs)4 (25 mg, 0.022 mmol) in a

15 mixture of MeOH (3 mL) and DCM (1 mL) was irradiated in a microwave synthesizer at 120 °C
for 30 min. The reaction was diluted with DCM and filtered through a plug of CELITE and the
filtrate was concentrated. The crude residue was purified on a preparative TLC plate developed
with 40% EtOAc/hexane to afford 23 mg (20%) of 24a (26 mg, 20% yield) and 65 mg (61%) of
24b.

20 step 4 - A mixture of 24b (38 mg, 0.08 mmol) and 10 % Pd/C (10 mg) in MeOH (10 mL) under
1 atmosphere of H; at RT was stirred for 1 h. The catalyst was filtered off and the filtrate was
concentrated. The crude residue was purified on a preparative TLC plate developed with 6%

MeOH/DCM to afford 0.021 g (69%) of I-60 as a white solid.

Example 8
25 3-[5-tert-Butyl-4-methoxy-2-(5-methyl-1,1-dioxo-1 A°-[1,2,5]thiadiazolidin-2-ylmethyl)-
phenyl]-1H-pyridin-2-one (1-64)

step 1 - To a solution of 24b (24 mg, 0.05 mmol) in DMF (2 mL) at RT was added NaH (60% in
oil dispersion, 3 mg, 0.075 mmol). The reaction mixture was stirred for 30 minutes then Mel (4

uL, 0.065 mmol) was added. The reaction mixture was allowed to stir overnight at RT then
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poured into a saturated aqueous NH4Cl and extracted with EtOAc. The organic extract was

washed with water, brine, (MgSQ,), filtered and concentrated to afford 24c.

step 2 — A suspension of 24¢ from step 1 and 10% Pd/C (10 mg) in MeOH (15 mL) under 1
atmosphere of H at RT was stirred for 1 h. The catalyst was filtered off and the filtrate was
5 concentrated. The crude residue was purified on a preparative TLC plate developed with EtOAc

to afford 15.6 mg (77% over two steps) of I-64 as a white solid.

Example 9
3-[5-tert-Butyl-4-methoxy-2-(2-oxo-pyrrolidin- 1-ylmethyl)-phenyl]-1H-pyridin-2-one (I-18)

0] 0]

N OMeD

CH,CI N : I
Br step 1 Br step 2 X step 3
—— —r— — [-18
OMe OMe OMe
CMe, CMe,

CMe,

26 28 30
10  Preparation of 26 — To a solution of 4-tert-butyl-3-methoxy-benzoic acid (3 g, 14.4 mmol,

CASRN 79822-46-1) and THF (60 mL) cooled to 0 °C was added a solution of LiAlH4 in THF
(29 mL, 28.8 mmol, 1M THF solution). The reaction was stirred overnight at RT then quenched
by dropwise addition of aqueous THF (1.1 mL of water in 10 mL of THF) followed by 1.1 mL of
15% NaOH and then 3.3 mL of water. The reaction was stirred for 1 h then solid Na,SO4 was

15 added and the resulting suspension stirred overnight, filtered through a pad of CELITE, and
evaporated to afford 2.8 g of 4-tert-butyl-3-methoxy-benzyl alcohol.

A solution of the alcohol (2.08 g, 10.72 mmol) and CCly (75 mL) NBS (2.1 g, 11.8 mmol) was
stirred for 15 min then poured into a mixture of ice and NaHSOs, extracted with DCM and the
organic extract washed with brine. The solution was evaporated, taken up in hexane (80 mL)

20 and MgSO,4 was added. The solid was filtered and the filtrate evaporated to afford 2.9 g (100%)
of 2-bromo-4-tert-butyl-5-methoxy-benzyl alcohol (25).

The resulting alcohol (2.0 g, 7.3 mmol) was dissolved in CHCl; (50 mL) and SOCI, (7 mL, 9.5
mmol) was added and the resulting solution wasstirred for 1 h at RT then at 40 °C for 30 min.

The solution was concentrated to afford 2 g of 2-bromo-4-zert-butyl-5-methoxy-benzyl chloride.
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step 1 - To a solution of pyrrolidin-2-one (34 mg) in DMF (5 mL) at RT was added NaH (60% in
oil dispersion, 14 mg). The reaction was stirred for 20 min then 100 mg of 2-bromo-4-tert-butyl-
5-methoxybenzyl chloride (prepared from A-1b as described in step 3 of example 1) was added.
The reaction mixture was stirred for 3 d then partitioned between water and EtOAc. The organic
layer was washed sequentially with water and brine, dried (Na,SQOj), filtered and concentrated.
The crude residue was purified on a preparative TLC plate developed with 35% EtOAc/hexanes
to afford 100 mg of 28 as a colorless oil.

step 2 - A sealed tube containing 28 (100 mg), 2-methoxy-3-pyridine boronic acid (65 mg),
Na,CO; (78 g) and Pd(PPhs)4 (34 mg) in a mixture of MeOH (4 mL) and DCM (1 mL) was
irradiated in a microwave synthesizer at 115 °C for 20 min. The organic volatiles were removed
under reduced pressure. The residue was partitioned between EtOAc and water. The organic
layer was washed with brine, dried (Na,SO,), filtered and concentrated. The crude residue was
purified on a preparative TLC plate developed with 7% MeOH/DCM to afford 70 mg of 30 as a

yellow oil.

step 3 - A mixture of 30 (70 mg), 48% HBr (105 puL.) and HOAc (3 mL) in a sealed tube was
heated overnight at 70 °C. The reaction mixture was cooled to RT, carefully poured into a
saturated aq NaHCOs; and extracted with EtOAc. The organic layer was washed with brine,
dried (Na,;S0Oy), filtered and concentrated. The crude residue was purified on a preparative TLC

plate developed with 5% MeOH/DCM to afford 40 mg of I-18 as a white solid.
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step 4
Br
— I-53
OMe
CMe,
34a:R'=H
Step 1 : 32a: R=CHO Step 5 E 34;: R'=Me

sten 2 o 50 ~envionct
5 step 3 [om 3241 R = CH(Me)NHSO,Me
step 1 - To a solution of 32a (1.00 g, 3.70 mmol) in THF (15 mL) cooled to 0 °C was added
dropwise a solution of MeMgCl (3.0M in THF, 1.48 mL, 4.44 mmol). The reaction mixture was
stirred at 0 °C for 15 min then quenched with a saturated aq NH4Cl and extracted with ether.
The organic layer was washed with brine, dried (MgSQ,), filtered and concentrated to afford

10 0.97 gof 32b as a white solid.

step 2 - To a solution of the 32b (1.00 g, 4.80 mmol) in DCE (30 mL) cooled 0 °C was added

dropwise a solution of SOCL, (1.05 mL, 4.4 mmol). The reaction was stirred overnight at RT

before the organic volatiles were removed under reduced pressure. The residue was dissolved in

DCM, washed with brine, dried (MgSO,) and filtered over a short plug of Si0,. The filtrate was
15 concentrated in vacuo to afford 0.98 g (90%) of 32¢.

step 3 - To a solution of methanesulfonamide (0.10 g, 1.08 mmol) in DMF (5 mL) cooled to 0 °C
was added NaH (60% in oil dispersion, 52 mg, 1.30 mmol). The reaction was stirred at 0 °C for
20 min then a solution of 32¢ and DMF (2 mL) was added dropwise. This reaction was heated at
80 °C for 17 h, then cooled to RT, poured into a saturated aq NH4Cl and extracted with EtOAc.
20 The organic extract was washed sequentially with water and brine, dried (MgSQO,), filtered and
concentrated. The crude residue was purified by SiO, chromatography eluting with a

EtOAc/hexane gradient (20 to 60% EtOAc) to afford 0.193 g (55%) of 32d.
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1-63 can be prepared analogously except in step 1, 4-nitro-benzoyl chloride is replaced with 3-

15 nitro-benzoyl chloride.

Example 12
N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-methanesulfonamide (I-
13)

step 1 —To a solution of B-1a (3 g, 14.4 mmol, R**=R*=R**=Me¢) in DCM cooled to 5 °C was
20 added a drop of DMF followed by dropwise addition of oxalyl chloride (2.74 g, 21.0 mmol).
The resulting solution was stirred at RT for 32 h then heated to 40 °C for 3 h. The reaction
mixture was cooled and concentrated in vacuo. The residue was dissolved in DCM and added
with stirring to concentrated aq NH4OH (10 mL) which was cooled to 0 °C. The volatile
solvents were removed in vacuo and the residual solid was filtered, washed with water and dried

25 to afford 2.8 g of B-1b as a white solid.

step 2 — To a solution of LiAlH4 (14.2 mL of a IM THF solution)was added a hot solution of B-
1b (1.4 g, 7.1 mmol) dissolved in THF (60 mL). (The solution had to be heated to dissolve the

amide.) The solution was heated at reflux for 24 h, cooled to 5 ° C and a solution containing
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t he sui n Vi vo
and i n T IR PAC ke bRRRE S RS SR brspy Bk PRI e
confbunidsgelopedwitimti0’a HtOdarhedatectoriffoedi0 U669 ggf B:-2ndaa dhas sayd. pr oc edur es
described in Behrens et al., EMBO J. 1996 15:12-22, Lohnann 25 et al.,
Virol ogy 1998 249:108-118 and Ranjith-Kumar et al. . Virol ogy 2001

75: 8615t@a23To@spliign of He?rh/\ios]é9rgaloe@4 nerRal) elbﬁbﬁ;mecbvo 5 6 was addsdNBh have
denDns o] it t r says.
The oy 3o hed atbd S TSR SRRty WL K e Ratib R AR g fhcps:

i nvent iaad anihdHESThd: Eﬁ(dAt WaEXRiEp eisBed Wieh tvattasiibd (BRISOcRMiliepstaas for HCV
have been develog in which the nonstructural proteins stably replicate

subgenGHIROTHF-all haerugRargdyctwispusidied by SiO: Eleﬁwamr@hyalutmg Sgthehce 1999
285 1G: 3G ank orBLANG (£509E0ASS PRR1B0000 2RO KA @hirligce! | - based
replicon assay co ditions use or “ conpounds the present invention are
described in Exanple 4. In the absence of a purified, functional HCV

repli casg prifer20h ¥ PA333da6dibcB 29306 38 4p1ine3sF B-3Qng 2ShbtgxRhyNdihal-yl

non- structural and host proteins, our understandi ng of Flaviviridae RNA

synt he$oEnioed as deseribedudiston 2ol orgmalst jand cleavasietsif tammethapy-arpéinplaiber as

RNA- pol on of these studies in the HCV replicon system
Inh|b|f¥%%%% %§ﬁ gﬁ?%%hﬂﬁégrlfled HCV pol ynmerase with conpounds in vitro
bi ochem cal assays may be validated using the replicon 5 system whereby the
pol yner@age, ﬂ‘d&h%% ArdprbpirBd By SARINYEABR of 90 18%on SS132G13UEE HBkd th QEE Exdébf al
and cel l ul ar pepti des |n appropriate stoichionetry. Denonstration of
cel20 bmhhﬂeﬂﬂfomwt ¢ldw1dﬁ wiOvplkepl ahtlicomageay ingarenshascyp! rlelc2| (etdtiganbydride).vi vo

functi t han de ti f_HCV NS5B in t Vit

b ochorr 2 ERRaCR TR HhHaRh Bl Horahaty Hiteaiboy nlBia i mfhafiehioy
f or mul ahpdide An@ coiphiag ViR 1eSiiyin® bulnahideOw Akl B1fRiosd- Q&hét%&??ﬁéﬁ% {/psdreniand
carriers. Oal adnlnlstratlon can be in the formof tablets, coated

t abl et $ciddCATERDS 95 HROB 2k gice o traetherspapdt &3l bayenigeridns. emul si ons,
syrups, or suspensions. Conpounds of the present invention are efficacious
when adm ni stered by other routes of adm nistration including continuous

-

(intravenous drip) topical parenteral, intramuscular, intravenous,
subcut aneous, transdermal (which may include a penetration 15 enhancenent
agent), buccal, nasal, inhalation and suppository adm ni stration, anong

other routes of adm nistration. The preferred nmanner of admnistration is
generally oral using a convenient daily dosing regimen which can be

adj usted according to the degree of affliction and the patient's response
to the active ingredient. A conpound or conpounds of the present invention,
as well as their pharmaceutically useable 20 salts, together with one or
nore conventional excipients, carriers, or diluents, nay be placed into the
form of pharmaceuti cal conpositions and unit dosages. The pharmaceutica
conpositions and unit dosage forns nmay be conprised of conventional
ingredients in conventional proportions, with or without additional active
conpounds or principles, and the unit dosage fornms nmay contain any suitable
effective anmount of the active ingredient coomensurate with the 25 intended
dally dosage range to be enployed The pharnaceutlcal conposltlons may be

T o, e



The term "excipient” as used herein refers to a conpound that is useful in
preparing a pharnmaceutical conposition, generally safe, non-toxic and
nei t her bwol2ogvmadsity nor ot herwi se 5 undesirabl e, and i RCITEP@IPEISIPI ent s
that are acceptable for veterinary use as well as human pharmaceutical use.
The conpounds of this invention can beSadm ni stered al one but will
generally be adm nistered in adm xture with one or nore suitable
pharmaceutical excipients, diluentsEaimpRrngiers sel ect ed with regard to the

|ntend out e of ad ni s tion a andard_p t|caI practice. 10
" Phar ni\gé‘{rf% PM/S %1( Oxﬂéﬁg%a@fpﬂ%%ﬁ Y&{’ in preparing a
phar naqleégﬁdnggdlfoq@[gﬂgﬁé tN Rt Natnathi@enss! | y safe, non toxi c, and neither

bi ol ogi cal |y nor "ot herw se undesirabl e and includes that whi ch is
accept abl e for human pharmaceutical use. A "pharnmaceutically acceptable

salt"” formof an acti ve ipqredient may al &[fall Aconfer a desirable
phar macoki nethtf‘}b?op i i were absent in the
H i: '

non-salt 15
the active i eytic activity in the body.
The phrase "p a corrpor@p_gréads6 a salt
that is pharmaceu accept abI e and t hat esses the desired

phar macol ogi cal actl vi ?é‘ €of the parent conpou Qeh salts include: (D)
acid addition salt€£Mgormed with inorganic aci®&such as hydrochl oric acid,
hydrobrom c acid, sulfuric acid, nitric 20 acid, pfgo%)horr c acid, and the
li ke; or fornmae w@ E n{’c acids suchsta1$3@ pr op| oni ¢ acid,
hexanoi ¢ acid, cyclop ropi oni ¢ aci d, g (co i C aC|]\d‘ yruvi c acid,

| actd c stepild, Tqralsdmlcn a@ﬂb (06l9a Ooanmel) dn Tmie ﬂHRTmsedéedaNald (29 ogari c
acr d, 6 Ci nzoi ¢
feid BIRRE A% froifdiiikiof fhe (BRRER LEAR s Sl XA REFDEN Beppian
acid, 15@ukihabemdipwhi added. dbik deacBemwds sticyet handghtlaf & therapdided into a
benzenesulfo ic.25 acid, 4-chlorobenzenesul fonic acid,
2- nap htsﬂ%}Faéﬁg%‘hNHeﬁﬁ%?daFé‘FrdCtedl WIfaer@ﬁ\és ﬁﬁ@ﬁga&u%ertact Wanproed stpshidyaci d,
4-net h r id,
3 pheny B e R o R o R oF 406,
| auryl sul furic acid, gluconic acid, glutam c acid, hydroxynaphthoic acid,
sal 1(5:yl % CAmeﬁﬁ@é‘F 40b @%%g, @%%QHﬂnSl)%ﬁH@ncﬁfﬂb@@Sbhﬁez dérm&lg?) u%E{élSI

f or ned en an acidic proton present I'n the parent compound either is 30
repl acédndy) aad MNIEI(S ndn, was sgrred avcraightbtiR TreThd raactmn ws @iukal infvea wattite dfon,

I 01 049331PCT/ EP2009/ 06 1 -35-
ot an G NEHCS® aud KO8R Theara meta o Rancr Jphe » PHET Rl ne,
t romet ha@ioRganid\a vkl s@beh‘ﬁt%m \Kl%he@ Qéhu%ﬁt@allyl wieh waRl kel hrkddAEEAAES0) )R
i ncl ude powders, tablets, ills sul es, cachets, suppositories, and

di sper §pb¢@etfgﬁ€drﬁ@ﬁ@@fdw&ﬁﬂ(l@o%@r0f|4 . may be one or nore substances which
may also act as 5 diluents, flavoring agents, solubilizers, lubricants,

an Bhoalsacl ard Roo vt G o7 R dudbmieno DD (€ 1 ganlen &0 o v alfitner y
d' vi de@e(f&élnh&il PhYridind @50 ML £soMtidh émefﬁd){tq'(}’o HLVO q’?ﬂnﬁ&fotlj Yepepnponent .

In tabl t He "active conponent generally 1s mxed with the carrier having
t he neaels)s arhg rbaatidin mgis capacd toyRT ang wiitrectbd eerpghbtp dftei roasionmds ddnsd otithdl N n t he

shape an iz desired. Sujtab ar 'ersi.ncl de but 1 limted to
manes G apBeRaced ST IR ERo &S ThEbabEed ol warte e Db
dextri rngsm{ ,Gltercd@ndicbcentrh@@aqap thide m@sﬁdmélvcaelﬂua&“eé 8n a$R&Hadiive Si0, TLC
car boxynet hyl cel l ul ose, a | ow nelting cocoa butter, and the |1 ke.

Sol 30 fdterdpvedanad atithote Eﬁ@A@/@ﬁ%@ﬁﬁm fiffpré@d]“@lgo(ﬁz%@ of #.act i ve conponent,
colorants, fl avors stabilizers, buffers, artificial and natural
sweet eners, er sant

Li qui dS 3t p&ﬁeoapg%lla{] 'écrléfﬂféﬁiﬁ raimp 5%'#'8?' B2 2 gSétt ﬁfrﬂ)ri ho fﬂ%

l'iquid ﬁpﬁﬁﬂ& qtarrﬁ&phaeldf@rz%s%mrké FQSH. YL URRystSdsHitefod aﬁamre fHpdeut i ons,
aqueous suspensions. These include solid form preparations which are

i nt endedistcondzatretwdy dht edide oediduguivad rupifiad pnepmeraitrattvn&@h“dLCl devilepat withise.

Enmul si qp r epar in oMl for i n aqueous propylene
gl ycol %@Wyﬁ?\gﬁo ﬁ&?f%?jn@%@ém%V%ﬁh s such as | ecithin,
sorbitan nonool eate, or acacia. Agueous 20 solutrons can be prepared by
di ssolving the active conponent in water and addi ng suitable col orants,
flavors, stabilizing, and thickening agents. Agueous suspensions can be
prepared by dispersing the finely divided active conponent in water with
vi scous material, such as natural or synthetic guns, resins,
nethylcellulose sodrunrcarboxynethylcelIulose and other mell knomn

o o v - =y o Y " o T
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ith respect to i
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epiderms as ointnents, creanms or |lotions, or as a transdermal patch

O ntnents and creans may, for exanple, be formulated with an aqueous or

oi | y basewwi2otv/mbssiaddi ti on of suitabl e thickening and/ ecTgekémongsagent s.
Lotions may be fornmulated with an aqueous or oily base and will in general
al so containing one or nore enul sifyingb-agents, stabilizing agents,

di spersing 10 agents, suspendi ng agents, thickening agents, or coloring
agents. Fornul ations suitable for tpgimple 1@dm nistration in the nouth

i nclude | ozenges conprising actiyvy ents. i fIavore ally

sucr os &SP U emetHIYE T s?gg&i@HY ﬁbﬁgrnyrlﬁes? é’srﬁ?PF%Pﬁ t(ﬁz i tert
'ngredqﬁﬁ%llHwﬁﬂx%ﬁ&h§l@%%ﬁm&&%ﬂmﬁ??@Fﬂﬁﬁkﬁh@ﬂﬂm%i!?er'n or sucrose and
acaci a; and nout hwashes conprising the dactive ingredient in a suitable
liquid carrier. 15 The conpounds of the present invention may be fornul ated
for adm nistration as suppositorjies. A IOM/neItrngHmax, such as a m xture
of fatty acid glygerides or cogoag e i

conponent is gispdrsed honpgengQud for e |
is tﬁéﬁgpour- m@ﬁ coné%%re

honbgeneous m xt pl ds, allowed to
cool, and to sol N4 20 The conpodqgsA\of the present B&ron may be
fornulated for vaorna? &dmi ni stration Pe@sarres t anpo . ‘eans, gels,
pastes, foams or Spffays containing i n"C¥édition to the atMeve i ngmedi ent
such carrief &) raa:RoMMOHN the art6t o be apppq #y R’ THEOC nds of
t he present i4am Rvagde fornul ated for nasal A BrC&lion. [The

sol uti ons or suspensions are applied directly to the hasF gl y
conventional means, for exanple, mﬁth a dropper, pipette or spray. 25 The

formul ati ons may be provided in single or nmultidose form In the latter

case ofstep ldr dppsturoet 45 a}:(éﬂt()@ g) @hd Mn%j2bé6 gt hi IB,GMJI(%Q mlh)ewwe@ttrr@dtfor 3dat
adm ni in P t e rmned v £ n or
uspendy bt i B BBl I s PhEp e s B ERa oS S ol £ oy
means @fhi@ seBgeri ng atonizrng spray punp. MO 2010/049331PCT/EP2009/063811
-37- generally have a small particle size for exanple of the order of five
(5) mcrons or less. Such a particle size may be obtai ned by neans known in
the ar ts;epfbrAexdc@ube byntainoreokEibzd 00 o), ZFrethacy3vieyridigy ddentcid{8pmgY)i ded in

° ey MBS s a Sl AR BraRal BT FED BTam 60 Qe auscey oo
di cfy oretatyals iHadieRH Rl GicrovataRPRtsHePX 108 °CrfoP2 dMBlin. SPhd &BhEc 98Rtilcthe
aerosol may conveniently also contain a surfactant such as [ecithin. The
dose ofwede m;nmsi updergoitecd prassirpy The rastdee eds paitiiencdibatereraEiQAd gnd Wetermct i ve
i ngredi-ent s nma rQvi a fo Yepowder owder
i of Rl e et TN LB Gl confim BTG By
starch r@cruev\aatsr plegicd 'éﬁh Iﬁspalﬂeytdre@i@prrmyﬂmewyﬂfo_xqerlzkr_uﬂl se46and _

pol yvi nyl pyrrolidine (PVP). The powder 10 carrier will forma gel in the
nasal cavrty The powder conposition may be presented in unit dose formfor
exanpl atdprd cApns&ﬂueesob% (da#trmg)dws HBr (6.39.mL )peidd OAc @ nﬂl)rlsaecalmmbs whas om

T F ehat e B Y cp e e s Biie B SR e e S R e o

contr 0|ahelan€b§3a'iﬁ RHALBd $4tha0AR. ahe bR&inaCh{MavdsRedsBE ®ih brif®rdrRY¥anpl e,
t he conpounds of the 15(fresent i nvention can be fornulated in transdernal

or subdive@Rsbuyl ehngentenedd. vidieyeratvicsides Wihpwdiaddlyi Sie phioytagrepharaduting
O QA0 B KRR LRSS ABR ROAT, SRTRAAT Sr REERSSFRNE AR, wher
pati ent conp i'ance reg n1s cruci In

t ransder nal deIrvery systens are frequently attached to an skrn adhesi ve
solid %#IQPVTO al&ﬁtl&PIﬂﬁ%{)g@% in a%&ﬁﬁé%f %%”B@d)ﬁ% %)%Wa@@r‘{ﬁ%ﬁ)kbo%led to
penetratfron enhancer one (1-dodecyl aza- 20 ‘cycl ohept an-"2- one
Susti NEd we fRlse 2dﬁéthy1e:r yutsueclems) N1, PO§ET,09d 93 ulpg UindNetio)h Y38 mgp Tiee t he
subdermal | ayer su&ﬁ) % infection. The subdermal inplants encapsulate
t he codpRStiAG Wap stérrrd #iH Ghordpt e hlwﬁa%me was, qgenched Withydbite @rbHé:rSOscﬁo ugion

bi odegr, t e I | ong
with png%l?réa%%ﬁﬂt%?%@gﬁ ?r grrhg 09%1 T?{é Egéﬂs&egﬁgésg%%?lggﬁg (gﬁeg cr ?’be%rér%ln

Rem ngtaod cordeetrSed eﬁhecmdd rd3idac twas @uﬂﬁe@bﬁﬂt@tﬁq}m‘dlﬁﬁ5 graphly tlatdnpwitk.a W

Martin, 5 Pu Irsh itio East Pepnsyl vani a. A
skllleaﬂgﬁé/ §8 e@%ﬂ ?é?qﬁagﬁ (Vd?ﬂ o Pt gﬁgs%thrn t he
teachi ngs of the specification to provide nunerous fornulations for a
particular route of adm nistration w thout rendering the conpositions of
the present invention unstable or conprom sing their therapeutic activity.

The nodification of the present conpounds to render them nore soluble in
wat er or other 30 vehrcle for exanple ~may be easily acconplished by m nor

.
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daily dosage is between about 0.1 and about 500 ng/ kg body weight, nore
preferred 0.1 and about 100 ny/ kg body wei ght and nost preferred 1.0 and
about 10 wg/2kp/daesdy wei ght per day. Thus, for adm ni str &Crar2409/063870 kg
person, the dosage range would be about 7 ng to 0.7 g per 15 day. The daily
dosage can be adm nistered as a singl eSdosage or in divided dosages,
typically between 1 and 5 dosages per day. Cenerally, treatnent is

i ni ti atsep M Tda setalibies 4Bas@ges:) Wh b ehix@teof BB (3 ha)) ahd EtOHL(D mlh idoke 0D t he
conmpound. Thereafter, the dosage is increased b%csrrall dincrenents until the

opt i nunf-erPedicd biBHHE 1 im@i Jihg feactipnppepitrgdst Dehcie 40 mimthepfthopigpmary ski | |
N {reabig WA AR TR DRIAFEURThL R8RS oAb AL EOAC
experinmentation and in reliance on per sona Knowr e ge, experience and

t he di sl esitare§hobrdahicdaygwas catshanyith brias cdeicd &MgSaA. ), fide@deat icoachtrated.
effectiye anpunt. of the ¢ 0 s of the present inventi or a given

dis J‘L&ﬁ&l’%&ﬁlé@ﬁwaﬁ wréow%@@ﬁf%ma@t%%hw foeivoH @ FP@X%{L%%% und
or a sk (L AP ELEAET BiaSbRI SFmb I VhBRWAQ Rt IR NRG AREYbF 8l agent
such as ribavirin, a nucleoside HCV pol ynmerase 25 inhibitor, another HCV
non- nuditedsihgmanssl ymer ase i nhi bitor or HCV protease inhibitor. Wen the
active conpound or its derivative or salt are adm nistered in conbination
wi th another antiviral agent the activitfé nay be increased over the parent
conpound. Wien the treatnent is conbXHBRRdJA t herapy, such adninistration
may be jcongHt L5 dopt o rdoihi i\ge
deri vat3i EQZEH B 1n%: %erﬂgﬁ(?%ggmb% é%@r%ﬁ%ﬁﬁﬂggﬁfs 23 ﬂr?g%}g?%r%ﬂ#}ﬁlsl@%% ?I%g%g 30
adn i stteatlr-dn of the agents at the sane tinme or at different tines.

Adm nistration of two or nore agents at the sanme tinme can be achi eved by a
single fornmulation containing two or nore W) 2010/ 049331PCT/ EP2009/ 063811
-39- active ingredients or by s@b&Mntially P8l t8%&Y%us adni nistration of
two or nore dosage fornms with #’single actidV

that references herein to greafment fx endl
treat ment of exi§ainieé’c}g 't FilPhgr noME, :
HCV infection, aSused 5 herd i ment or prophyl axis of
a di sease or a condition assoclat@%ith or medi ted)l‘ﬁ? HCV infection, or
the clinical synptons thereof.CMke term "therapetMecally effective anount™”
as used herein neans an anount snequired to reduce2synptons of the disease
in an individual. The dose will be adjusted to the individual requirenents
in eachdpar i 76 Hkanti6RsCmethBi H&ﬁy’iﬁ%ﬁas o¥@itie ¥0.670 AL WhARHF (10 hE) sepan@i ng
upon 10 nunerous factors sgchpas the g@&erity \éﬂf thl[e.tlL)c/i\i:nseas(e to be treated,
t he agd “&ndagpsided alsolatien pHiNeIVHPS (1o0Mof TiHE 3t e ht Theotekdtingraditomriedst s wi t h

and e PERE) EnlbudS R BRI TRaO G TP PP BE TRV g

For 1 9r ahixa@erivas sirfat dndivarthcd @ RY desage RiiobeThe efacahiowhs Qudddhaingitiape
1000 ggékg body wei_ggt per day shoul d be appropriate in nonotherapy and/ or

i n conbihlznd gifutedayifipsthera Theorganiclgyarsvasayashediyih deinp.cdrgdiies-apeslit 0. 1
and ab j , r ek e : 1100 ng/ kg
Body vl B A e e e Kool duk pu R D SO i e RO EUBRE M0, o .
Thus, fHOAadrkmicgiraditntdd té 65%) Wafkgd 3&4 snf I0ha adosage of Angé Anrhets.be about
7 ng to 0.7 g per day. The daily dosage can be adm nistered as a single
dosage or in divided dosages, typically between 1 and 5 dosages per day.
Gener alstop,2 + Suzakneomtlcnsgtiomo f $bhandl-henzylosiyentyridim- 3o beresiowsidcih canicd ost dsess
th t t I mu se of th onpo . Thereafter, the dosage is increased
bnghapgygﬁgggh%ﬂ?goﬁﬁszﬂ?E%%%% @ﬁgﬁieffect for the individual patient is
reached. One of ordinary skill in treating diseases described herein wll
be abl j 1 i i i I

know e 53%’e§g§5?§§§§§%§§9§?é%§?§c %@g¥§@@3?09%§§mgggﬁ?§ Eﬁg%?g?gfgggertain
a t her apeud iuedslr [1yatmbsphete afd oo Uhtbebifre theecatabysp man fifcrofl offhelhpridsamtwas

i nvention for i,ven disease 25 an tignt. A therapeutically effective
aount <OretasaBE S5 RaaEr SRRt B P e RO SHTATTE VIR o ror e
addi ti gnelAcarking Jradie@q80t51009% EROASRWHor®hS atdMe3 40 §ReGaichRElLiYiEa!

| oad or achieve a sustained viral response to therapy. Useful indicators

f or2% gen afapdidgr esponse, in addition to the viral |oad include, but are
not limted to liver fibrosis, elevation in serumtransam nase | evels and
30 necroinflamuatory activity in the liver. One comon exanple, which is
intended to be exenplary and not Iimting, of a marker is serum al ani ne
transm nase (ALT) which is measured WO 2010/ 049331PCT/ EP2009/ 063811 -40-
by standard clinical assays. In sone enbodi nents of the invention an
effective treatnent reginmen is one which reduces ALT levels to | ess than

o o, Y T o I v

. It will be understood
hyl ?xias as well as to the
tefth™treat nent” of a




Exanple 1 15 2- [4-tert-Butyl-5 -netho xy-2-(2-0 xo -1, 2-di hydro -pyridin-3
-yl)-benzyl] -iso indo le-1,3 -dione (1-33) SCHEME A

(4-tert - BuOyRat@4omt hoxy- phenyl) - met hanol (A-1 a)- To a ®OrmEPR@9/063811
4-tert-butyl-3- methoxybenzoic acid (3.00 g, 14.40 mmol ) in THF (60 i)
cooled to 5 C was added dropwi se a sol-68i on of BH3. Me25 (2.0Min THF, 16.60
m., 33.10 mmol ). The reaction was allowed to stir 20 for 24 h at RT then
cool ed 3t[@-rhByRfthoycherohy 1 Ardpydre §yadmhi 3-yhrphohy IMpEIHidOadtl Y I-1)es
reaction m xture was warnmed to RT and concentrated in vacuo. The residue
was t alespaigsl analogapily exeert %@%&%ymw%%tyéh@matwld was et Phreeofinal

resi du C

ayer EEPIRLrRARE HIRER: Sid ARG REh R PUR MR LR el dnRAS
concentwitt Br/HO Af fmodidted. cfe@vge(cﬁ&ﬁepmdlwyllemetma R2b R2c Me) as a colorl ess
oil. 25 step 1 - To a solution of A-la (2.08 g, 10.70 nml) in CCl4 (75 ni)
was added NBS (2.10 g, 11.80 mmol). The reaction was stirred for 15 mn
the diluted with a cold 10% aquem@xa\mﬂsdg The reaction mixture was
extract ,y\/;Bt] RO L ried
(NgSO4)[$q? grl tthggggg%tar gﬁ&ﬂ?ﬁgﬁ#@gg‘gﬁiﬁ&%ﬂéd@gﬁﬁ%gﬁ 7Plhexanes (80
m.) and then concentrated to afford 2.9¢ (z‘;l" of A-lb as a white solid.
WO 2010/ 049331PCT/ EP2009/ 063811 -41- step - tube was charged with A-lb
(750 mg, 2.75 nmmol ), A-2 (8401 X ow, R = H), Na2CC3
(582 ng, 5.50 mmol) and Rg(PPR3) 4 (320 2 o mml) in a m'xture of MeOH
(6 mL), and DCM (42"?WL) seal¥qd And irradia gd mcrowave synt hesr(z;ar atj
120 C for 25 mn ne reactr ‘ T !ts?re t g;g TCELI TE(r) an
the filtrate was 5 cor?centrat : egrt preduced res ? he crude residue
was purified by Si02 chromat O%Maphy el % pg wi EA®a Et 0Ac/ hexane gradi ent
(10 to 35% EtO0Ac) to afford40 67 (8 g@aﬁﬁa{ogtep3- A m xture of
A-3a ( 670 ng, 2.23t WXS gz;,bXZé}Q)mml) in chloroform (20
m.) was heated at rsépl3 rbj 8éc: 6 (O, fior 40 min. The reaction
was cooled to RT th@&rp@e(}&at&d n i;%’c 0. The residue was partitioned
bet ween Et 0OAc and cold 10 aqueous? HCCB The organic |ayer was washed with
wat er, brlne drled ( filtered and concentrated to afford 0.660

(93% 6tepA 3o a selafiono hquféoayrﬁttkwrle hesw Inheerhenium geloridy (g0 @, in T Hheo) |gn
DM: ( 1. %e& R0H &8 whf a&’cﬁd"%hﬁ%ﬂ%‘%ﬂ@@/’? %?MHIOTII—IF$ STR resétlﬁg 0.12
rre or mn

e reaction mxture was sti eso ut1 on”was
addmj Maiktufd & asrgtirrdal. 4 94 Onfoo L) nﬁmtﬁemaesdlubmnbf 3ib (B85 gpin THEQﬂm]_Epwmtahded The

resul ti m xture was heated at 65 C for hen co led to qu nched
with a @gtrWEP%ala&ereﬂané meRmed PRy e(at {Iveinggh hopgae é%g
extr aCtsat‘ﬁ?a‘ied"@chﬁgC@ﬁﬁL@\%&t@d kithvit DA Vet rorgsﬂﬁjc llaﬂlér%as v@ish@@w(t%ﬁ@@)drled

filtered and concentrated. The crude residuée was purif on a preparative
TLC pl dNedbQievidtcopkandwontend@edEtlacride rhedaness plmfaﬂfb(yrSdOﬂcl@@mag)g(eﬁm% of

o) g gy BB Rk iRl Rattot OB o g 10 gt el iDabidf 65

C oy IashlissdREd iLARfittOR JHa¥étHh&(1WBMICORdaht:Q3 RIL) Gat/iiHg TYOPQYIEs anft 0 a
saturated ag NaHCO3, and extracted with Et0OAc. The conbi ned extracts were

washed hgptee ablreﬂne forgk h beforavsomenicivolatidesericranemende die et wapmaridiangeé
d Tl f. DCM
ot f oergnBONS B af: IpBLRESLAL G bl SRS RE LA O AR O

by di spbacamemrt. Crhe Arudb rovidue \tzatsq)uaﬂﬁile@rﬂy@e@i M@dmﬁﬁo@fﬁpﬁ?ﬁfuﬂh@ﬁaﬂﬂ on of the
am de or sul fonam de in_parentheses Cﬁg rrolidine-2 5-djione), 1-34
a

( NphenyitO ﬁéth“fat‘f@sgiﬁqléfﬁaﬁtﬂd(%?% E{O7) fo Tftoré]lt E34neaver cplatles ol de) . 1- 23
(pi peridin-2-one), 1-88 (4, 4-dinethyl-piperidine-2,6-dione), 1-89 (PhNHAc)

o 3t U B ) T Dok B g s et G

(L 5oy 8 dted i 6lfhe B NAERPOYBIOREIBY) hnd b B3 U, ERZam de

reaction was stirred at 0 °C for 1.5 h then a dilute aq HCI solution was added and the reaction

mixture was extracted with EtOAc. The organic layer was washed with brine, dried (Na,SO,),

filtered and concentrated to afford 450 mg of 54b as a solid.



Cve3 10 5 step 6 - A solution of A-3b (0.417 g, 1.3 mmwl, (R =R2a R2b R2c
Me) and sodiumazide (0.1 g, 1.56 mol, 1.2 eq) in DM (10 nL) was stirred
at RT ovewoigiwosbssfiore it was diluted with Et0Ac. The oPgamPeodmyisil was
thrice washed with water, brine, dried (MgSO™4), filtered and concentrated
to afford 0.425 g (100% of A-3d . step97 - A mixture of A-3d (0.425 g,
1.30 mmol ) and PPh3 (0.683 g, 2.60 mmol) in THF (10 nL) 10 and water (1 nl)
was st istope Qwelutibg bt 541 (280 rid)dn apoikfuesof dinoemal@r HB W), (@sidetps) &l McOR 1N ag
HCl. The reaction m xture was extracted with a small anmount of DCM The

aquc;ou@:’r B arvardsatadpirstlay ovanight- 1bhasol ens agermeyelupda fedused aressure-adbed
i E
iri ed CRLGgIs T bhs SOEpEREANIPTLE HAE SBIORG P90 RO RE IR ST L0

( Ra=Rb=ifprd 1B) mpepS&.- To a solution of A-3c (30 ng, 0.10 nmol),

4- benzyl oxybenzoic acid (22.8 ny, 0 10 rrrml) in DCM (5 nL) at RT was added
HOBt (135 0.10 mmol ), EDC (19 0.10 mmol ), Et3N (14 ulL, 0.10
ol . ﬁa@wmﬁom&ﬁ (& Tha) 5t THF 68 ioapalogite O3 VR safie mivEdn aloned

ﬁéﬁiﬁ%ﬁm B YR D20 B, 2iR3Rktien SRR R RE kR ol Pncied e

crude resérding tM@SexnuéﬂeﬂmemEzm@ Ahc [ gipad la§rd:1’\was'|§i&£§h@d alita bdmv&irﬁnqmaysmbl, 35%
Et OAc/ hexanes) to afford 0. 051 (100% of , 10. step 9 - mxture of 10 (21
my, 0. GUisrasrsKconcptraiqdy The cosieml L@nwsmm@e@ on3 mgaratwe§1@e$L€cp #eibe was

heat ed d%%el@&dgvﬂl?ﬁs@}tgbé&c a%%i‘ghf hen %HF?MYVQSSa 8&8111%9&10 RT, carefully

poured Into saturate xtracted wt OAc. The organic
| ayer vvas washed with brine, dried (l\/gSO4) filtered and concentrated. The

crupe rg z\aﬁﬁcd@uéﬂsfaﬁ&dom@&d@-m&g@&wpymm& | B Bic QBRI isWatridR6t as
MeOH/ to afford 0.015 of 1 WO 2010/ 049331PCT/ EP2009/ 063811

- 43-  1-dseribad insta4 of exqmp 9&9 edhe e grsieyvaspeefied by pepaistigs SiO; TLC
4- benz)f)'la%(?{e\;%%%éﬁkxﬁ hascd?fj EtSALRBLACED el 0B N7 &F $6a3G Lo N FOL I i C acid,

respectively
2-{[ 4- tert But y1- 5 met hoxy- 2- (2- oxo- 1, 2-di hydr o- pyri di n-3-y1) - benzyl] - net ha

nesul f Qayle - Py 20310830 o£56RY(00 iRbeN 5 BBRd to 0 °C dded Na,CO- (73
N44-t er utyl 5- mat%%xy- (lg %&\g’gio 1, Z%d?ﬁg/)dro pyorl di r‘;ias-aye) 8,C05 (73 mg)

benzy1l]fe llkbv(ezl bryytdie dogs-dantyn permhrtmélé?d Inignafhirdepgriiogs) The regttongvap-stire@dt R =

2 im, .= (CH2) 20Bnp I..1- L ut i f
b 50 (956 1 10,185 TG Vi R e et b e orieT R Ny el 1o
n, 1 Qfswishdd % @h Ibﬂﬂ@did@& (Ra S0, Wiflefedaind e S82Ghted? Thy krud® r&8dud®ds) in DCM
(1 10 mL). The reaction was stirred at RT for 17 h, diluted with DCM and

washed Prifind ena SO0 HeTeparghee BEG ahte devejaned weth 14ds FeQAgbeaaas foaffoyd RO mie efat er
and bri ), filtered and concentrated to afford 0.313 g
(100%) 58P aig cb%&ilteéé\ﬁ 12a: R = H 12b: R
step 7 - To a solution of 56b (60 mg) in a mixture of terr-BuOH (5 mL) and water (5 mL) was
20 added 2-methyl-2-butene (327 pL), NaH,PO4.H,0 (256 mg), and NaClO; (42 mg). The reaction
was stirred and warmed from 0 °C to RT over a period of 1.5 h then extracted with EtOAc. The
organic layer was washed with brine, dried (Na,SOy), filtered and concentrated. The crude

residue was purified on a preparative Si0O, TLC plate developed with 5% MeOH/DCM to afford
65 mg of 56¢ as a white solid.

25  step 8 - A mixture of 56¢ (65 mg) and 10% Pd/C (10 mg) in MeOH (5 mL) was stirred under 1
atmosphere of H, for 1 h. The catalyst was filtered off, and the filtrate was concentrated. The
crude residue was purified on a preparative Si0, TLC plate developed with 10% MeOH/DCM to
afford 25 mg of I-7 as a white solid.



step 2- To a mxture of 12a (49 ng, 0.13 mmol) in DMF (2 nL) cooled to 0OC
was added NaH (60% in oil dispersion, 6 ng, 0.16 mml). The reaction

m xture wWa® 208to/4p33d for 30 mn then Nal 15 (19 ng, 0. 13PammEPRoc06BsHENZYI

2- bronoet hyl ether (35 ng, 0.16 mml) were added sequentially. The reaction
m xture was heated stirred at 65 C forr63-5 h then cooled to RT, quenched
wth a saturated ag NHA4Cl, and extracted with Et 0Ac. The organi c extract
was WaSBh[Gdte)«fbi-BLhmeBhydIb&&Jé&Lyl)déf h&le(XM])S@@I] IHi-Ib}trRlﬁred oaletdl SPRGesParatigd. The
crude resi due was ified on a preparative evel oped with 60%

Et 0Ac/ ﬁ@%@lﬁéovﬂ%qw& a@d @4@@19@2%(42‘@5 éﬂtet%thsét[éé 2§dwxad@0ﬁ?1%@ﬁrsé) of 12b
41 HOAG

Eleat rewg pgg dglg %H?lg%d Ei@ﬁ&@%gﬁrg&%’%@s %]rb%aur e V\]/éegzg%)[ el I% 3 E%V%%ggrl ng) %I }Nf/ls

pour ed [24i2-@anancsethyl) &t ed-anyINeMEOR x yiphenyl gx Hr e idéd 2 wint Iby Ehs(pmcem&'ﬂite)fmheganl c

| ay shed w bri.ne ried filtere d concentrated.. The
reS|5£iu\(,§\‘?C\R/Qé\P &ﬁ%%p%asaznafﬁ@ﬂaqféﬁﬁélewpeigﬂ@aﬁqrm gw&r%@@ Wit #7icgnd
MeOH/ D%;cao@wnm@ R (537 AoxhnB 2, mo%gﬂa%%@ma@;{é FRR009/ 063811
-44- step 4 - A mxture of 12c (21 ng, and 1IN agq LiOH (1 nL) in
MeOH (lnetta)neadﬂmﬂ—ﬁﬂcérldmﬂh)m wekgrds iN- {E%te@vbmtm @metlalxy@F(Zt -hen 1 etibydror at ed i n
vacuo. e ken Et O. shed sequentially with 1N aqg
HC1, M%ﬁlﬁ'?ﬁa)?ﬁeﬂ}é\lﬁ ‘(“ﬁﬁ%&?mﬂ ?{Ie d and concentrated to afford
0.019 g (100% of 1-35. 5 The foll ow ng are prepared anal ogously except in
step 2, benzyl 2-bronoethyl ether IEJﬁﬁQ#QQEd by the halide in parentheses:
1- 86 (nethyl i odide), 1-32 (butyl 1-55 (brononet hyl cycl opent ane,
CASRN 3814803 @YI- S-meﬂ@X(yb':b(ﬁquO bRedhyted-pytid 273-§bitghyl]-Odindthy]-adet@8id¢ 21

br onopr ﬁpane) 1-57 is prepared anal ogously except in step 1, A-3c is

repl ac w th N42-(2-benzyl oxy-pyridin- 10
3-yl)-4-tert-butyl-5-nmethoxy-benzyl]-nethanesul fonam de, in step 2, benzyl

Cort - bogr oL APl FRAEER Jh Y TRETRARLORIO X RS ARG, LT0R%) ¢

af f or d TtHig 286l 8 SHOBd{G3gngyanddddEl (P @t dlhgtreactiby dnﬂgmhyesmdaﬁzennght g to

h f B
F enoved EgPCt duer R TR der 4hd BHoGES 8 THOACd R Oa CERFEE YN h o
sol 1§ i QR RhtidIEAV IRl Ghd brind d@ieéi (NIJS%)J PR 9&1 HRcREERAIER SO leaauél y

except in step 1 net hanesulfony chioride is replaced wth the sul fonyl
chl or i dessipurifed ent Ipespemtian (Sl@:hEL@Ipﬂa]d: devictoped witht Bp McOR/Ipivitto eﬁorcn.SSl@lg( 4-

chl or op | fo chl r|d 60 2 ne- 2-
chl or | 98 S AR P S T TPt g AR BT g ks
SéXS- 09I %)le&teggmq_z 20 chI or ophenyl sul fonyl chloride, CASRN 2905-23-9).

anmpl e
N-[4-tert-Butyl-5-nethoxy-2-(2-o0xo-1, 2-di hydro-pyridin-3-yl)-benzyl] - N pyrr
ol i di nsipy2 -m&trﬂnytluln@bm(é§uhg)mndrﬂ)%eP(ﬂ/C @0)mg@mdMeOH (5 mL) at RT was stirred

L AL R g g 2 o 1 2o

2010/ 0‘&81'%&%8%6 EF[’%QQI%Q @@s%ﬂuje wefk%unﬁed %ﬁ% frgf)aratldefsl@} ?Ec%lebeléﬁed \l%tE 1!)*)/5t ep( g

| 1- 48 = Ac step 1 - To a solution of

) \A/as}\/le@H&CMatbla@‘BrdrﬁSHQOﬂ lrﬂrﬁslawlﬁ&%phdner al oil di sper 5| on) and the
reaction stirred at RT until gas evolution ceased. To the resulting

sol ution was added sequentially Nal (0.019 g, 0.13 nmml) and tert-butyl 3-
5 brononet hyl - pyrrol i di ne-1 - car boxy¥¥tmpked8038 g, 0.143 mml). The reaction

M Xt ur &_ M@+ Butyl-5-methoxy-2-(2-0xo-1,2-dihydro-pyridin-3-yl)-phenyl]-acetamide (I-11)
25

To a solution of 56¢ (50 mg) in DCM (3 mL) was added DMF (2 drops) and followed by oxalyl
chloride (27 pL). The reaction mixture was heated at reflux for 2 h then concentrated in vacuo.
The residue was taken up in THF (3 mL) and NH4OH (10 drops) was added at RT. The reaction
mixture was stirred for 1 h before the organic volatiles were removed under reduced pressure.

30 The crude residue was purified on a preparative SiO, TLC plate developed with 15%



warnmed to 65 C until starting material was consuned. The reaction was
cooled to RT and poured into satd ag NH4C1L and tw ce extracted wth EtOAc.
The conbiweadomxuszsets were thrice washed with water, dripet/EPhapS043811
filtered and evaporated. The crude product was purified on a preparative

Si 02 TLC devel oped with Et 0Ac/ hexane t-6l-afford 13a. 10 step 2 - A mixture
of 13a (46.9 ng), 48% HBr (0.10 nL) and HOAc (3 nL) in a seal ed tube was
heat ed M¢OBH QMU toraffove? Minghif 2-[PhQ-teaa@bk ppyrid iXi3uyig-4wes-uonl eaethoxRT and t he
vol atil e solvents were evaporated in vacuo. The residue was taken up in
PhMve aflcRel-aseiBidat ed. The residue was taken up in water (15 nL) and the
pH adjusted to 7 with satd ag NaHCG3. The solution was tw ce extracted with

Et OAc then tw th 15% The co s were .15 evaporated
end. or (G arnRr TR BaReR) AOE o 4 I B0 i Qg b et O By B *a o ¢ e
sol i d. d%&&ibe@1nst3£2@f§£ﬁnhﬁlé@1ﬂ of 1-31 (0.0152 g, 0.034 mmol ), pyridine (6
[tL) and DCM (2 ) was added acetic anhydride (3.7 [tL, 0.039 mml) and

the resulting solution stirred overnight at RT. The solution was diluted
wi t 5 Et OAc and washed sequenti al | y BkarhpleNYHCL and brine, dried, filtered

Plat o 203 bHEn ayﬁ%ﬁkﬁ%ﬁﬁ“ﬁ@%%ﬁ% I ER A s s, s
prepar ed anal ogously excegqxl n step 1 tert-buty

3- br on@mBrama-4py¥-bolyl-gimethaxybeariosgid 3% chg be empa@édpy\md@tlon of 44a or 44b
4- br ono- pi per| di ne-1-carboxylic acid tert-butyl ester (CASRN 180695-79-8)

st eptep btk e soluges obRbl 3R eRTPEMERGbS sedehn § fovasddnayplFE " ©
-tert-Butylg R/r {anﬁF, | }@oB?(mb A;@ dna%ﬁ@ﬁggo Irﬂg? ’i“n@ réékﬁ@ﬁ Hf{itﬁre%mhé}f)sﬁ%(dp

henyl] -THp di n-2- one - m xture of A-3
ng, 10. Z)i’lelrmgﬂt at RT tiRdad i Redsl mk; leq HRal sRtutidn, an?tEmrécwemﬁlthEtOBcSZ hemrgahicand

3-chl | f 36 L 0, 297

SR B AR IR A R M R et (VM N
af f or d 144 yar r@§@&% Whd HIedRJu}rSlb& Q%hﬁfb Q:lu%m with @Nfe@jHVDGM g@afdléfﬁ ((') n
DVMF (5 nmL) cooled to C was added 6%|n 0|I 10 di spersion,

0. 81 miolly% MaH) éneffordr 4fima Qiﬁ?ebwa@ étteifrﬁbewl -OveethpghN-met Rh‘oqﬂzemlq@déﬂ)ed
into aa§gt\x%t%tsggdaqueous NHACLl, and extracted with Et0Ac. The conbi ned
extracts were washed with water and brine, dried (MgSO™4), filtered and
concentrated to afford 16. step 3 - A mxture of 16, 48% HBr (0.20 nL) and
HOAEs ( t I The reaction

o S A oe R e e e o O B N 2. | 15 Naricos
and t hdh,3e)dipzaoealami2tH)-Fyridiec (1TH eng)r Yarti@;: (63 \z2 rndvBd(PRASh EF miz} in domixhee
dried arilter ncentrate The crude si due 0 ified on
o br epdt SO (i) R BEALE laes ke s e nevs wriie b e 16 1t 3075
yield qwar Te %?@ch)vdl’eftﬂés@ére removed under reduced pressure and the remdue whX paratienddl
N-[4-tert- Bu%) - met hoxy- 2- (2- oxo- 1, 2- di hydr o- p%/rldln 3-yl)-benz I] sul fam
i de (1 bsbyeen\iDAQ rod 94033 Thevr@pRloE F688wshedyith bring dried (N@SQ& iligtadon of
chlgro c 5 ) 0C
B e L N R e e st ST

react i QAthM®/, ﬁ@AbﬁA@xﬁies b £5dra953hk 81 1(2-Bendylyairidin- Ml)wa&ratdld@pls TEA
(0.052 m_, O. nmol) followed by a solution of A-3c (28 ng, 0.093 nmol) in

DCM (5%l)‘oxﬁmén?thﬂcl?%ﬁn\ﬂﬁﬁwﬁéﬁmﬁsﬁ%l ‘RT and 5 stirred overnight. The
solution was acidified to pH 2 - 3 with 1IN aq HCl1L and extracted wlth EtOAc.

Lo on e B o LR OBIRD 0 ME Pl 1ol iy eONAS I e RO st o

devel op@dervi éthlo@%r&émpfdmxme%é Qutaldt oA fatcPaddfEnad ale maate(\za% ngy, 64%
yi el d) and 18b 20ml eld step 2 - A mxture of 18b (7 ng), 48% HBr

(2524 L)coacmtra@c T@q crndy residug vs@aluél@ed Qbé prgparatyeipe@t EBCanate depiapedtwitto C.
The reag e, 0 : refully poured into a saturated aq
NaHCCB%a}n%yP%en el\gttcr?ac ed‘ﬁ\/\ﬂl%éﬁﬁt?%i\?&hf%é g(frlganl c extract was washed with
brine, dried (MgSO), filtered and concentrated. The crude residue was
purified on a preparative TLC devel oped with 5% MeOH/ DCMto afford 3.5 ng
of 1-50 as a white solid.



Exanple 7 15 3- [5 -tert-Butyl-2-(1,1-dio xo -1k6- [1,2,5]thiadiazo
l'idin-2-ylmethyl)-4-nmetho xy-p henyl] -1Hpyridin-2-on (1-60) WD

2010/ 049330RCIVHEHPBO09/ 063811 -48- step 1 - A solution ofPCAEPe000D6IBD1 g, 3. 67
mol ) and N-(tert-butyl carbonyl) - N44-

(di met hyl azani unyl i dene) - 1, 4- di hydr opy62di ne-1-y1 sul fonyl ]azani de (1.11 g,
3.67 mml) in DCM (25 nL) was stirred overnight at RT. The sol vent was
renoved under reduced pressure. TheEgmiple 20esi due was purified by Si02

211 or 4 101 ge g B Snedior - b H%Afﬁweﬁéip%ef-ﬂ@wbﬁoea@%%%gt g copopRgle

nmol ) |(115@VF (10 m.) at roomtenperature was added NaH (60% in oil
di sper si on, ng, 1.66 nmol). The reaction was stirred for 30 mn then

neat Sh%?Lgef%ﬁ‘?@sp‘é%?o#m%@ﬁz%%%o AR GO A R ERSRAPE o
NHAGL ged2Bi6riaat HsD \@Ba imLEmA\addemehdmaongelni Ce,S02 mmol)z\asBmaeg 15.8

sequentially with water and bri ne, drled MpSO4), filtered and
concent@l&?‘éavas ‘Fﬁ%edclma\éer%rp@&eﬂﬂs oyers! s f%ﬁ‘d%ﬁwg ixesamas sEedit R hfosdle

devel Oﬁl%fcvi%taadlﬁgr{a@a%‘}@/&@%g“?ohﬁna BﬁH ﬁB@ (@)% fgl%%%l)%erggédedﬂﬂbr?’ - A

seal ed tube contalnin benzoxy- 3- pyri di ne boronic
aci d ( B6rrmg, fof)arB@ddmmia) 1 h;\ﬁ@@@&n@ﬁ mlmgre ®a£ﬁldlﬁﬂll )Vltarzﬂ@‘%PHBPRhBl)eﬁ Wizlb HrQ,

0. 022 | 15 Me nmL ted
2 i or QUVAriE G HEB: Jie EomEird s rder Mrsarrbitd et it Iad v n”
DCM @ndqhidduk &89, G:hne¥pb, arigd G}\ggS)(b4) ChkdrdEamnebnchfrdiéd tdRt fdvwes ressure to

concentrat ed. The crude residue was purified on a preparative pl at e

devel opéigrdw ptlc zodevEs@nbwhishavie dissolatd oy MeQBl (3§ neomy cof H88)4 (Qelh%gvaszo%

yi el d) of 24b. 20 st u f 0.08
ol 5 AR 8B ek gt o ft Ay Culledh SRR g KR el tg M o rer
was st icoh@atrbet uvhd#.redited padsalry s Thavesiduk hiag e dted fwithamgad taﬂitethhbé bxtedceednas
concentrated. The crude residue was Eurlfled on a preRZratlve TLC pl ate

de?/el opeth Bi®h Thormpbineherracs werearashel vith sgueatelly b M agdiagd andidiQ.e .
ke 1§'7 GrETReSOB. Bortp ay coh Rl k- Fodfebd (i ol A syl O 10 -

st ep 1brorﬂioy4ateadiuml+59memfox%nz<6124c1mtgnetﬁy105te|rr(m,pASRN)MFl (12-98-2) at RT was
added NaH (60% in oil dispersion, ng, 0.075 mmol). The reaction m xture

was stirred for 30 m nutes then IVEI iL, 0.065 mml%T was added. The
react i ¢tepra xﬁum@rwgveamlowé@hmeé wiith QME’% mgh 8.0QtmrRTl) + hbenzylawy-3-(4,4,5,5-

oxt r act Bl O B oAt aiony gan e B Kde hadoudfhe G B AVERE NS, ™

( MySO)mmébl)| N Cer (a5Eme0900 Mmal),dcOH (20 hill)dnd HCMIB @fL)2 FheAid waResstdn of
24c from step 1 and 10% Pd/C (10 nmg) in MeOH (15 nL) under 1 at m);(zhere of
H2 iaed pt @ “Cofor 30 un vh@l%%‘fwth%@eﬁ i Theapasgion mfas gHenchpg with

filtrate &h

pr epar atzidv@’%ﬁ?e REEREFENTRCR ThEYriDr Rl e MRS MBSO R Bnpurated g
st eps) uaflerkre®ubcdpraswhi Tae S@idud wasyarifite by S_102 chromatography cluting with a
o581 B S R 2 O g pue ol ey et catenyl | sty
4-tert Lre3-0uB130% 0y 822-46-1) and
THE (68%%4 2 TR RO BARAY G A6 Indifyotcl (668 TGl YeltoBNor>2 (29 ni,

28.8 mml, 1M THF solution). The reaction was stirred overnight at RT then

quers he@;@y ™ @@Wpél@&l@ﬂ@ﬂﬁé (@60 &g, agéanms]) M dOH U LY H B SrmL)) addTHIE of
THF) foI | oned 15% NaOH and then 3.3 nlL of water. The reaction
was st i(#9 ed) fvms a@deﬁi ]}I@@H (é@plgd2$\1§21gggfl)wage reaction mixture was heated at 70 °C

overnight and gradually became homogencous. The mixture was cooled to 0 °C, acidified to pH
3 with 1.0 M aq HClI and thrice extracted with EtOAc. The combined extracts were dried
(MgS0y), filtered and concentrated under reduced pressure to afford 895 mg (97%) of 2-(2-

30 benzyloxypyridin-3-yl)-4-tert-butyl-5-methoxybenzoic acid (68) as a beige solid.



15 added and the resulting suspension stirred overnight, filtered through a
pad of CELITE, and evaporated to afford 2.8 g of

4-tert - buwol208v0ae33moxy- benzyl al cohol. A solution of thecCalrpedolocis2l 08 g,
10.72 mol ) and CC14 (75 nmL) NBS (2.1 g, 11.8 mml) was stirred for 15 mn
then poured into a mxture of ice and-N&HS03, extracted with DCM and t he
organi c extract washed with brine. The solution was evaporated, taken up in
hexane s{eB0t 1179 a 28udntlo MBESDH0 was Odbdashol) ThOMPL3 thiWasrd dddedHagasngipetigine
filtrate evaporated to afford 2

2- br ond34Mge @9@@%19/10,-%0%{3%3&&-%%%%015;5@%&56 025 9. 291meo b @ad IPRG- dibeohol

(2.0 g, rgpa), nmol )

was adéea}fmojng:ﬂPt Iklll}ee “r@iﬁﬁeﬁz‘gh‘s S%I?%n vvas t| rre 1% ﬁ%ﬁ@@iﬁw(&% {%cete@gtﬁ h40 C

f or 30 EtOAc. Tihe cembined @mteremmee;tmma]ﬂﬁdzaMmda»ﬁmem 23 timo$) and brine, dried
bromp-4-tert .- butyI 5rrethox- | ori de.

50107 0AVESTRL g FoBSETH Y Bgac sly @&e PRSHC Ip SHITIREME99%) of 1-12-2-
pyr rol iydhpy 1@xf%%dﬁ1334¥ﬁmtehfb% Rtk b& o i ?‘%f?il@éj@%grbwﬁﬂlfeqe dsth 194'1é

di spersi on, he reaction was stlrre 20 mn then 100 ng of
2- br orm’eklowéwmbutyl 5- met hoxybenzyl chloride (prepared fromA-Ib as
described in step 3 of exanple 1) was added. The reaction m xture was
stirred for 3 d then partitioned between water and Et0Ac. The organic 5

} a?/er \&é@_fm@%ao lgeruehntd ARPymaa0r30 e brin P A “dlﬁuaé%rsd(i}@a(zg H)./C
TLC it e ey d B0 RRE mRE SRR MESRUE dfh Sl RS Ve

col Wrl ehstheroﬁltered; tlepugh a CALEBApatiartdithe pednusticdiwith & Ad ODhenfifjrate was
2rrethox r|d|ne oronic acid (6 : 78 g) .and. Pd( PF 4 (34

| o anen eboR PIESHHTY t%ﬁ@f%@&%a@'\%(ﬁé% arEihie Sthd A%
n‘icrowq\gg [M]hem zer at 115 C for 20 mn. The organic volatiles were
renoved under reduced pressure. The residue was partitioned between Et0Ac
and water. The organic |ayer was washed with brine, dried (Na2SOQ4),

filter e[dleamb»emg@wrépdredianaw‘ge)u@lwdeept ersgtéple A/\a@nppnpbﬁldhﬁd isaBplacqdrepltat i ve
TLC pl ate devel oped with 7% Me o] of 30 as a yellow oil.

15 st egmgne mmarﬁr&l%emSel 49 (@erp(h?bnfﬁg; -51 Q@Wﬂqlmé ﬂapxmb Te484d-98t9L) in a
d at | ed

o Hr. TGS PR D I A o B R AN T e TR ©
Et OAc. [(thehdagam)methgligryridas, GASRONIO6N 1t-44- I@) ilg, (2eméthaky- Narﬁﬁﬁ)ﬁl}cthylahmm ed

d t Th d fi t TLC pl at
dovel oehl Wi EHESHNEOH BEAY ComaipBrabr s ¢ ASRAGI SRR - bifi . o
2010/ 03%@@%5&% 0638Ld2 85 4- 6di&arﬁahglaﬂ{?ndﬁace{&ﬂﬁlﬂé TASHENLY 16 52@@30
Xy- 2- 0 xo-1, 2-di hydro-pyridin-3-y1)-phenyl]-eth

- N- nmet W@I(&ﬁwﬂmmth&bpmmtné( LCARNIG2-6), 1-77 (p- ﬂuoro-N-rnethyl benzyl amine,

i/i)4 t%@%t@% ﬁ%@??%ﬁé?ﬁ%?%ﬁgﬁé@g gf%@?&ggn%q&é&% Cve, 5 step

132a: Hé‘ﬂ@%h@ﬂla%H@AsiﬁN F03903-01-6), 1-85 éH Saoadtenifeltl, Me AORBADI0-R -4 FarddEI-St ep
2 111" 32c R = CH(Me)CL step 332d: R = CH(Me) NHSC2ME step 1 - To a

sol ut i &8 (ammepwng ¢hlpodey, 3.70 nmmol) in THF (15 nlL) cooled to 0 C was added
dropwi se a solution of MeMgClL (3.0Min THF, 1.48 nmL, 4.44 mmol). The
reaction m xture was
Example 21
N-[4-tert-Butyl-5-methoxy-2-(6-methyl-2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-

25 methanesulfonamide (I-37)

step 1 - To a mixture N-(2-bromo-4-zert-butyl-5-methoxy-benzyl)-methanesulfonamide (0.25 g,

0.71 mmol), KOAc (0.21 g, 2.14 mmol), bis-(pinacolato)diboron (0.27 g, 1.07 mmol) in DMF

(2.5 mL) was added (dppf),Pd(I)CL-2DCM (0.02 g, 0.025 mmol). The reaction mixture was

stirred at 90 °C for 4 h then cooled to RT, and poured into a satd aq NH4Cl and extracted with
30 EtOAc. The organic extract was washed sequentially with water and brine, dried (MgSOy),



stirred at 0 Cfor 15 mn then quenched with a saturated ag NH4C1l and
extracted with ether. The organic |ayer was washed with brine, dried
(MgS™M) , WolzbmveeB3and concentrated to afford 10 0. 97 g eCTAPRoa®6IwINhit e
solid. step 2 - To a solution of the 32b (1.00 g, 4.80 mol) in DCE (30 i)
cooled 0 C was added dropw se a sol uti-6é+ of SOC12 (1.05 niL, 4.4 mmol). The
reaction was stirred overnight at RT before the organic volatiles were

r ermvecﬁmemai@rndrcedmadteﬁr 98 Wfiele rddiducresi lidichds S@ﬁ)ﬁ&ﬁbﬂl@tﬂ) gtaphPCMtinpasthed
with brine, dried I\/glﬁ ()éandoflltered gver a sho P g of S102. The

£il t r atEtide/hesancgradinet Gte dS TrEtRAQ & eidordiy-H4 éFrOb@FS a%@h%v?o{ 49¢5- step 3
- To a; f 1) in DMF (5 nm)
cool ed ?gir%&féﬁaﬁ@ 24%15%‘&981%!1!8639&' gr%&(}}%%sglrfoslfagﬁ&e g%?ng, 1.30 mmol ). The
reaction was stirred at 0 C for 20 mn then a solution of 32c and DVF (2

m) wastpddes selIQPmibs Gontdiding 7263¢ th® 0. WAS MBS BEnAll0:803-6rdrid-6dnfethyl- t hen
cooled to RT, foured into z;fgsazte(gratg;d agB H?Cl an e};%fgract ed vmtlr?]yEt OAc. 20

The r garilnedt meeh. 1 QaemaRIfedOs édias: 028 nynel) erd RAPEh:)ankd Bei hel3 mrodd

enromat b PAng SYRORSHIEF I Bht1 ALOL AR ER M BRR BINTERY 02
af f or d 105 IQ&O@(I&B%TI@HrG&RH)n m¥Qr20404 (493 31ACI BPRAGRUAE3BI  phor St ep °s -

A seal ed tube containing 32d (10 0.14 mml ), 2-benzoxy-3-pyri d| ne
bor oni CHIdITE prhthadiltrage »as ﬁ%ﬂeytrat%gl‘cbmwd&reﬂ@ue WaspurHiedI O aaRfaD A Yo

(16 Mm@ &%f’e dE%’Lbéed itk 5 ¥HDeIM %@%@%’H&Q 2%'3/@') g‘ﬁ?”leé %1 1z y@s

irradiated 1n a mcrowave synthesizer at ctl on

m xtQur enatld-pdiridut-2g1 vd-tdnr-DEW- Sﬁndt]nce«yeloi:nizwﬂmm@lhanasmﬁ)damidedzﬂ) TE, 5 and t he
filtrate was concentrated. The crude residue was purified on a preparative
TLC pl ate devel oped with 30% Et OAc/ hexanes to afford 0.039 g (60% of 34a.
step 5 stepBo- & naistuie P ad Wi PAAS(5npg) 10.a0nixkHe lof MeDIFmML) agd QAebméd t o

0 C wa 6 1 on
was st ﬁl}l?%ﬂ@ﬂp’ggyﬁg? qu/ PI 191" k)va?h &{}% ??14 'Jﬁwﬂéa sbgfag) ﬁlt%p&? o}fsangggeeﬁﬁ%
reacti @mrwbxédnﬁetevi/a%sbnrdéeckuﬁme;vam@hlﬁeabn%r&ﬂmeanvk@lcqyenchﬂae deddodt d ag
NHACl, and extracted with Et0Ac. The organi c extract was washed

sequent"Y%ﬂ‘f{? WQHQ@M@P%@Y)?l%(533@)|OéC -Y'MysSo4), filtered and concentrated

to afford 0.019 g (97% of 34b. step 6 - A m xture of 34b and 10% Pd/ C (10
]ain MeOH (10 nL) under 1 atnosphere of H2 at RT was stirred for 1 h. The

catalyst was filtered and the filtrate was concentrated. The crude 15

resi due was passed through a short pidaigplef22Si 02 and the resulting solution

d % of whi i d.
T e e S sl B S 5o
4- Am nqerle[l@me(Qtoxlan Y'dﬂ@dm%ﬁ%ﬁg 516-PhAN P docmtlibpidg)0- pyri di n- 3-y1) - benzyl

] - benzam de “(
N-[4-tert- butyl 5 rrethoxy 2- (2- oxo- 1, 2-di hydro- pyri di n-3-yl) - benzyl] - 4-

met hanesgifioyh iy @mhg%mde(l(11dlﬁ§)hﬁétﬁﬂ)@1eﬁyl]aﬁaamiae-ch@N918036937 TR =
NH2 38a: R = NH2 step 41-43: R = NHSOGZMe 1-44: R = N(S021\402 WO

20116) 0403 31petipEPPYIEN Geddeionicacid geopding to step 3 ofeyamnleh apd clsaggeefthe3 g,
' d 0.02
mis o paridiyTiedy AR eto il LAAM Rl MATACES] AROHANIAN XD 27

over n| ght-butybanipiac (CASRNetDméMMe#) aBEb AN -8 irobd-HEd 7-bityd-pEt BN extract was

washed with br ried (MgSO4) filt evapor at ed. The resi due was
puri fi &ertlanespl ne@l%\ﬁh%iﬁ%’v eﬁ*eééwfoegoa Yel oped with 30% Et OAc/ hexane

to afford 43.2 ng (96% of 36a.
Example 23
25  4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzoic acid ethyl ester (I-54)

2-(2-Benzyloxypyridin-3-yl)-4-tert-butyl-5-methoxybenzoic acid (76) can be prepared by the
procedure described in example 14 except 2-methoxy-pyridin-3-yl boronic acid is replaced with

2-benzyloxy-pyridin-3-yl boronic acid.



step 2 - To a solution of 36a in Et0OAc and DMF (2 nmL of 1:1 solution) was
added SnCl12.2H20 and the resulting m xture stirred overnight. The reaction
m xt ure wWa© 2pouMessli nto satd aq NaHCO3 and tw ce extracPeu/Ermael/oE380Ac. The
conmbi ned extracts were thrice washed with water then with brine, dried
(MgS™4), filtered and evaporated to af-bprd 39 ng (97% of 36b. 10 step 3 -
The pyridinyl ether was converted to 38a in accord with the procedure in

step 5 sabp exmls@luﬁon 6ﬂm1®0mg$ulj6qﬁmbgt1hwpt3 889 wiefe aﬁiédraiz@ﬂ)i(‘lotlhﬂg,
procedure in step exagl e 3 afford a separable m xture contain 1-43

and 1- 441 mmol)lanéaowrha%( el Bamaied) odwusisiionpeisiyie vas siregd of RT
‘éx nitr %v?@%wﬂen%ln%ﬂe@ SittSHIE RAPGELe Wit Lt wiltPERDAL. Orﬂ?ee&ﬁﬂt)ﬁhe&é‘ﬂg%b?e
N[ 4 tewdre Bushed-vaitnHi O 63%); @rigd2AMesD 4, ﬁltedechg/mﬂr@np@tﬁrathdmrﬁeyfb)iu@dmmﬂmnet han

esul o] 1 e To, a sol. t|o B-1a (3 4 nmmol R2b
4\/9 gwd ?Qiﬁnez%?% Of%%%bmyﬁﬂl o8- -farrfcbat 61(5 @%ﬁmﬁqe%acwhﬁ

dropvvl %@te@%faéQBal@yeW%ﬂmcm oride (2 74 g, 21.0 mmol). The resulting

solution was stirre RT for 32 h then heated to 40 C for 3 h. The

reaction m xture was cool ed and concentrated in vacuo. The residue was
di ssol weg J nrcDQMIaﬁ@h aﬂr&@o%ﬁ@a 026l thinb ) dn MeCIO (T 8ilf) had FEIFAQ NEWEAS {dbed i)
whi ch was cool ed C. The volatile solvents were renoved in vacuo and

the r egpdu%qi@@p/ﬁo(%swfmg)t erhedcacias RugtuGg WAS Warsrundagargtmesphese ofo af f or d
2.8 2 nL
of aglﬁqu'ﬁlgwgf%lto | W%a} E%tﬁ e@erg&t] oﬁ %;&fbofﬁ%]%fqlrgg Dgﬁ?%ftw}lthgz% ?.%l(T#?mI )

di sHbl \fdulate NvaIIelEnc(eﬁﬁatﬁii)mde(rTb\@csd) btwswmtdwaafﬂ)rd 09 nez (98&¢)ed 145d adiag 9bf-whit¢ he

am de.) 1&2\4% (N S heated at reflux for 24 h, cooled to 5 C and a

sol ut i of" 43}? 2010/ 049331PCT/ EP2009/ 063811 -54- water (0.54 ml)
and THF (20 rrL) was added to quench the reaction foll owed sequenti al

addi tion of 15% aq NaOH (0.54 m) a]?galﬁ@]teezr (1.62 nmL). The resulting

m xture was stirred for 1 h and fil tﬁrough CELI TE. The CELI TE was

ri nsed 3wiStdar BB @pe2 -nblenced ot iInngh W al-nitthory-pasnyfl)- 1 Heryeidind?2-oed (RHE)
concentrated in vacuo to afford B-2a in quantitative yield. 5 step 3 - To a
solution of B-2a (0.15 g, 0.78 mmol ) in DCM 10 nlL) cooled to 5 C was added
sequenu@@l_ll yTOI'Eﬁol(lOOIl@S'Z -htoma@4-9e ol )5 raﬁhomhasﬂ@hl@lrlﬂg |6$,62 whl orPME (60. 103
g, e tig rred at ver ni ured
Toe B TR B e M7 Rl AR BT b B e P B3 Bt e

W t h Etddiaeed vu‘ﬁeW@t@ﬁmGrv@@rae@eﬂ et BrOMRY, €THerdreghid m@émas waishbd ezﬁtad>rfme Adried
evaporat ed, The crude product was gurl fied on two Si 02 prepar atl ve TLC

pl at es (N SRfltsprskpngi concanngadito Ad» meeiebiogroat 1 Bugl-4BeetBoXr2-B- 2b as a
whi t 169 0. 624 I DV
colol Zdﬁé&hy&su&ﬁa@@nﬁ%&&ﬂ@gi?@%_/aol%h?8elgﬁ% 91&@ ) Thg sol uti orrPTSva)s Is'? irred

overnight at RT, then partitioned between Et OAc and ag NH4ACLl. The Et OAc was
thri ce swpshed s&mwm\b@wﬁtmﬂf 83ﬂ(5()%%hetﬁdﬂﬁﬁbﬁﬁ’dﬁ@%r@ﬁ@%[@@@% The crude

product was purified chromat ography eluting with a 15 EtO c/ hexane

gr a¥ll eMa:(O: (¥ 8)0‘%1 3)4t(é9 aie) or @ noxturqpigile@HI 4 anl)andPe ¥l onk-bwasthe
prepar at ) on.gt, | h&%o{)vﬁv%%no TRl sLed atb%osé%'kéo 1%9“% Q ic VO%‘[I%F were remmoye

2- met hoxy- yridi ni ¢ aci escri exarrp ﬁiand

cl eavagmd@freaﬁted @B&sh\ﬁxyTnyresmulWas@hh@fone@ba%eﬁ Etmdc il @ht%ﬂ ‘Bheodrganianpl e
1. The follow ngkﬁare preparegda%qsu faonyl ation or acetylation of B-2a as

descri BBET Mas Sfeslpdavigk b, dpi zﬁQn)eééIP%ﬁwi cemﬂeaﬁrata@- WA cudp restdag Wast h
h i ey ,| |
E:hfoi ?g)g?ﬁ&ibﬁg%?@ %g%tfgg§?gsz%§ Jp%lt% ony g%i ?\gﬁyﬁ% gﬁ% C/%le%ﬁle (tggﬁanes u % g%

chl 2fr i Ge(Samact-tmoylpl-mathok e -methylst ifagy s ethfy bplemiy J € -micthoxy-pyridine (82).

5-fl uoro- 2- met hoxypyri di n-3-yl boroni c acid (CASRN 957120-32-0) in place of
2- met hoxypyri di n-3-yl boronic acid. WO 2010/ 049331PCT/ EP2009/ 063811 - 55-
Exanpl é_ensl1\An[lmmmeeﬁSH}Dyng)548%éﬂB\b(5ﬁytLQa(@H§)A@(2-rmL)zmoﬁ $epled dubopyas di n- 3

-y1)- b%nét&i Lverﬁlght EEB}M elsh%l egcnl\é %rl]xﬁl?e Waygoolfé/(i toq?lcI %Fnﬁﬁ?y 1Sour9(? Pnto water
and neutralized with K,COjs then extracted with EtOAc. The organic extract was washed with
brine, dried (Na,SO,), filtered and concentrated. The crude residue was purified on a preparative

30 SiO, TLC developed with 8% MeOH/DCM to afford 6 mg of 3-(5-tert-butyl-4-methoxy-2-



1- 40a: R= Hstep 1 1-1 40b: R= M - 42a: R=H1| step 3 --? 42b: R =
S2Me 5 step 1 - To a solution of 40a (0.19 g, 0.36 mol) in DM (5 nL) at
RT was aowlodoNzH93329 ng, 0.72 mmol, 60% in oil dispersi @aX/EPTHQ/06I8ACt | On
m xture was stirred at RT for 20 min then Mel (50 [iL, 0.72 mml) was
added. The reaction was stirred overni-ght at RT then poured into a
saturated aq NH4C1 and extracted with Et0Ac. The organic extract was washed
s equentmfﬁhﬂ'lyulﬁdnphnamjﬁl@hﬁnﬁb-ilHepyriiﬁlil edm(e I@ﬁ%)a, wititd dotitl ed'haiele compemidra@aned to
afford 0.194 1009 . of 40b. 10 step 2 xture of 40b (194 ng, O0.36
mol ) @rm@%?ymz@tm@é Sﬁngtthé?@%Whach aﬁfop_t% @ﬂsvgomﬂlyl%ﬁ@eqﬂw (5 nL) was
stirred overnight at RT. The reaction was poured into a m xture of
saturated ag NaHCO3 and Et OAc. The feact m xture was passed through a
pl ug of CELITE. The organic |ayer ?"gg%ggated washed sequentially with
wat er a3nd-RrdiBeyl-2 (- kokr5)2-axslogen tgint I-in@dh P4 ahdths 0/ -Pheh§ - 1g7- ( 100% of
42a. 15 step 3 - To a solution of 42a (59 ng, 0.116 mmol) 1in DCM (5 nl)
cool®d PWHIW-o0%s added sequentially pyridine (0.30 nL) and a solution of
MeS02C1 (10 [iL, 0.133 mmol) in DCM (2 nmL). The reaction was warned to RT
and stirred overnight. The reacblon was diluted with 1IN ag HCl1 sol ution and
extracted with Et OAc. The organi tract was ﬁﬁ brine, dried
(MySA4), filtered and concentrat The crude ;EF purified on a
TLC 20 plate d ver ped with @ c/fexanes to afford
~\{ agMe).s@83 mmol ) and
ere of—t+&-®akistirred
for 1 h. The was filt o®ff and the filnNEM®MWAS concentrat ed.
The crude resi was purified .& preparative Si0gyILC devel oped with 5%

MeOH DCM t geaf fOrd 27 ng (66% of *1-65 as a white sollﬂ WO
2010/ 04932@%/8@209911063811 -8%- Exanple 14 90

preparative Si
0.049 g (78
10% Pd/ C (15

4-tert-But StXhoky - 2- (2- oxo- 1, 2- di hydr o- pyri di n-3-y1)-benzoic acid
(1-4) and 3-(5-tert-

Butyl-2- hydroxynethyl met hoxy- phe H pyridin-2-one (I1-2 step 1 1-
443’ R.péHzEHazmbltlomoﬁs@r@ B GHETIR 4 Pasgadded P Ehzﬂé A&ﬂmﬂ)t@enR =

CH2CH 1 400
) e 2 FP o) SiBud 142 ¢ @ e%% P “%e?@?%géﬁxﬁ‘?? TN Bt
was cor2eninrthdreclaporatddf dihd cﬁlcﬁﬁ)r@iunf wéglpurasedeb Ok ehabatairaphy eluting w1th a

10 EtOAc/hexane gradient (0 to 25% EtOAc) to afford 1.1 g of 86b.

step 2 — To a suspension of NaH (0.250 g, 10.4 mmol) in DMF cooled to 0 °C was added a
solution of (S)-4-isopropyl-oxazolidin-2-one (0.770 g, 6.0 mmol) in DMF. After 5 min a
solution of 86b (1 g, 2.9 mmol) in DMF was added and the mixture warmed to RT. After 1 h the
reaction was quenched with water (20 mL) and extracted four times with EtOAc. The combined

15 extracts were washed with 0.3% aq LiCl (60 mL), dried (MgSO,), filtered and evaporated. The
crude product was purified by SiO, chromatography eluting with a EtOAc/hexane gradient (5 to
25% EtOAc) to afford 0.5 g of 88.

Steps 3 and 4 are carried out as described in step 4 of example 10 and in step 4 of example 15 to
afford I-76. 1-75 was prepared analogously except in step 2, (S)-4-isopropyl-oxazolidin-2-one
20 was replaced with the (R) enantiomer. I-74 is prepared analogously except in step 2, (S)-4-

isopropyl-oxazolidin-2-one is replaced with oxazolidin-2-one.



step 2 - A sealed tube containing 44b (100 ng), 2-nethoxy-3-pyridine
boronic acid (85 ng), Na2CO3 (59 g) and Pd(dppf)Cl2 (19 ng) in a m xture of
MeOH (4 mw,20maues3t(1 nm) and DCM 10 (1 nl) was irradi aPeu/EPR002/0638¢T owave
synt hesi zer at 115 C for 20 min. The organic volatiles were renoved under
reduced pressure. The residue was part-b74i oned bet ween Et OAc and water. The
organic | ayer was washed with brine, dried (Na2SO4), filtered and
concentrated. The crude residue wasEximplki26d on a preparative Si02 TLC
plate to affor ng of _ 46. 3- Am f 46 (124 48% HBr
(0.30 rrlp- éﬁ@%‘f H(@thwﬂ {myrighns Eanine mgdy b gamsatiting- 0%3 E5Pr 7 h.
The reaction m xture was cooled to RT, carefully poured into a saturated
ag. NaHOO3, and ext pamjeed with Et OAc. Pﬂ’ib?organl c layer was washed with
brine, dried (MySH 0 esi due was purified by
Si 02 chr omat ogr apH§ adient (50 to 100% Et OAc)
to afford 103 ng ORNA8] Toasolutlon 48a (40
ng) in a mxture of ter rﬂ_')TB'oI #to 20 0 C was
added 2-net hyl - 2- but ene ( and NaCl02 (38 np).
The reaction was stirredcsfe, 0 C for 2.5 h. O¥e reactlon was quenched with
dilute aqg Na2S03 sol ution then extracted with Et0Ac. The organi c | ayer was
washed with brine, dried?{MySX4), filtereddand concentrated. The crude

r esiduatopeals- punikfureot 92(1S0 02, @kﬁﬁambbgzéspmepﬁ’edltﬁiomm lb}hSlazuMBG(b‘uIﬂ)@MWlth
gradient, (10 to 20% MeO to afford 17 |-4 as white

2010/ o%g%@%@ﬂe’rmw%g% “Pessanic agid), %%rglaosvrl 1o(% &EE PO RTERD: 3@@ (?6@%1)1 in
a mxt lH(§A9t4 didps (iR Dt ( WLF%Qbstﬁ?edmertﬁg@a@ﬁTt Bk WaReRLRH b BdE (21
ng). The reaction was stirred at O mn then the organic volatiles
wer e répfved, hﬂﬁjarmcrlkwgsé@npdé@mmamm&cqnesu@iwevmghtmtl?ﬂ tThemedtibet ween

Et 0A d t | a h b A),
Fi 't or G oHEENTY SPBR0 o bkLaa  BEr U LlEh FUFe ot Edare
chr Hfmto@%'n@@llayereﬂféétWﬁﬁed’\Mtﬁ bRinEt e/ (Resans fﬂﬂ‘e@é@l‘ MAlcoh&PtrhRd1PRVLEIOAC) to

afford 4 whi ch was recryst allized froma m xture of
Et 0Ac/ m@@(@wggas purified on a preparative SiO; TLC plate developed with 3§0amkiPdc/sxanes to

3-[4- te 2- (2-oxo-1, 2-di hydro-pyri di n-3-y1) - phenyl] - propi o
ni c aci dt%r(lsmy#gi%wl?@rw(l 3) CO2MePhH2c CO Me /N O / step 1 - To a
solution of nethyl triphenyl phosphonoacetate (0.622 [iL) in THF (10 niL)
cool ed ) 0. & RRradinhaa 5109, BN DS, Mo | T Hindd: 1BmBlpherdThe
resulting mxture was stirred at 0O mn then a solution of 32a
(0.70 g;z athTWFs S(tmredebr b sTladaedyst The filtedtand thelfltraiexvasr@nosragydi Thed and

war er peri od. The ch t C1
andl o (GRsd iR e B B Pare S5 ai- e TR i s VeoPgftntlo
(MySO)afrRRH1 T RIRASM) 8f BE9. The crude residue was purified by Si02

chromat ography eluting with a Et OAc/ hexane gradient (5 to 15% to afford

374 ng of 50 as a mi xture of E and Z isoners. step 2 - Suzuki
condensati on of 50 and 2- benzyl oxy-Ppyamplier273- yI boronic acid is carried out

25 20, IR R PSP 0 S 00 YR LB ©

under begioiBsRbsrEonE 1t)f or 1 h before the cat aI yst was filtered off. The
filtrate was concentrated and the crude residue was purified by 5i02
chromat ography eluting with a Et 0OAc/ hexane gradient (50 to 100% Et0Ac) to
af f20 d st&p lmjr@fa scbluﬁorasf Byl -benzohidsolincnd (260 nZ5 11§0anmst)&m dHivig (10 MD)

2010/ 04933 9/ 0 11 -5

3-[ 4-t &yasa 9&‘ 5338 gQ‘V - nyngphRiba8d tRe Sotionvas sfrsh & Mr opi o
ni c acidr(rl ‘T@thiﬁ@%lu@lﬁﬁ%@ %Qdé’ﬂnﬁ (999'1&% X 89881 and the reaction mixture was stirred

2- met hoxy- pyri di n-3-y boroni ¢ acid was used i n place of 2-

benzy| exynpght ad8h=G- Yie tvactemi wasgoiuded 1ntM®pd&1Hﬁthhgmﬂrtw1wx$raotbdmh‘él est er

21(-_: ﬁg; r %O%%n C[%@ctor% }nle ex\f'rgcrgs waBg \/)vgs?lé serpqﬁl%lnt%;%l?y with Sater and Brlne Fiel YMggb“}"

25 filtered and concentrated. The crude residue was purified by SiO, chromatography eluting with a
EtOAc/hexane gradient (10 to 65% EtOAc) to afford 0.669 g (92%) of 1-(2-bromo-4-tert-butyl-

5-methoxy-benzyl)-3-methyl-1,3-dihydro-benzoimidazol-2-one (96).



5Exanpl e 16

[4-tert-Butyl -5-nmet hoxy-2-(2-o0xo0-1, 2-di hydro-pyridi n-3-yl)-phenyl]-acetic
acid (I-7Avo2dtv/epvmp lonme step Sconme step 8 CMve, CMe, st epCO/EPL@9/02B4R: X =
CHOb6a: X = CH2OH step 354b: X = CO2Ha 56b: X = CHO step 454c: X = CO2Me
step 7 56c: X = CO2H 54d: X = CH2OH st-ép- 1 - To a solution of nethoxynethyl
tri phenyl phosphoni um chloride (17.00 g) in THF (25 nL) cooed to 0 C was
added atcpd UAlsedlech‘ubNabiMaSn{glsm(l‘l/bo g BI25 oyl )- benTz!yﬁmngAﬂidﬁn Bg1 beromicxt ur e
was stlrred at Q for 20 mn then a solutjon of 44b ﬂ(,%zln THF (5 m.)
was added.(STme, Pé&d”fﬂinBH Pt Qur(80 vees Ogpimmah a8k ddRhnk 9}

Et OA
The. or g BEVAORT P AT DTN 8.3 o S Jet R SR L B e %E& i
concentlfat€dor Mlmrﬂcbereacﬂmmdmstumwapdﬂmtéd edthtyCd, Gcchtiooaglogpapdly el uti ng
th he dient (5t %o Et t ff 2.10 f
Y:V'm ot ?@LO@@/ G T35S Y oo %‘I‘tg‘égﬁ] Cge@%ﬁfwg%ﬁu%r £t H%eﬂmloand
water (Fd Date%%law Reh 39Hh FhShn@Nd BRE 85ImBlofn bL2eh o e%’ hare

the organic volatiles were renoved. The residue was partition et ween
Et 0Ac amed-feat-butyhkhdnathexyebapanil-3-nethst 1 ﬁahltrwtﬂo«hﬁmlmrdgn@l 2-dng @8).( Na2SO4) ,
filtered and concentrated. The crude residue was purified by Si02
chromat ogr aphy el uti

ng with a EtQAc/ hexane radl ent to 20% Et OAc
af f or d Step@ 6mxf51aea0%5§ &cedonddeze B/, (léem fippyleH (éﬁon% ) wpdlegtl |3§H0%’)ﬁ1€1@4a
400
o et 1 SF% R fr 2 R TBPEA G THrDAARE Bl Buohe iREu SRS
r eatll i @rudeassidid wasgghrdted®n@ pgropardtivg 110t HEQ @Eatdidewtlep gy HCI%sdeOH/ D6 Mwvms

added a reactjQn ture was extracted with Et OAc. The organic | ayer
was \Naélﬁtgb‘}af? %r{sOf?@ed (Na2SO4), filtered and concentrated to afford

450 ng of 54b as a solid. WD 2010/ 049331PCT/ EP2009/ 063811 -59- step 3 - A
solution of 54b (200 ny) in a m xt %fmﬁg’leagncentrat ed H2SO4 (15 drops) and
MeOH (25 nlL) was heated at reflux over The sol vent was renoved under
r educ edRp1 ddsuir-Butiite nictsix gh2e(2wa® - pmdﬂiyde@tppmdla-%yl@-bemﬁpﬂmb ipyeolidice Il at e

devel ope W th 25% Ef OAc/ anes fford 1 of 5 4 - To a
sol uti & 8f‘yl5°4%9“? d I%t Pﬁ (B&l yleddsh XE 4R 'O’é{héléodegydéﬁ ution
of 14 AliHdfnls- 9Mueazﬁpl§m9 pwmm»ne-zwbametabﬁmm stirred at 0 Cfor 30

m n then quenched wth watér and then extracted wth Et0OAc. The organic
| ayer was washed with brine, dried (Na2SO4), filtered and concentrated. The

crude rsepildubo waslufied of mﬂ (RUL(::) Mﬁﬁﬂfdﬁﬂeﬂicaﬁb@ﬁyléﬁb@(}ﬂ g 3. dented [ppedMM t h
35% Et OAc/ hexanes to affo 54d as a colorless ojl 10 step 5 -

Suzuki (EdAdrearAdH N@Hﬁh‘tﬁ @Hcﬁ %nb”@?izw "oty parRleih 28d theysighe avaééﬁnaed for
f(
par 11 oy ih ERICTREGL 306y 88 Rd 28 OFUATEY 2 o IRE iR BORREEAES

af f Or d sfffedrgvarhighbat &s’Ca "Khalreadtleﬁ snigfuke wag pqmréd mtol @ s&d agNHCbrolofiorbfhan ( 90

dded Na2CO3 (73 foll d. h
I\/éWfqe ﬁg‘B%‘%tF%mtﬁ ?ﬁégf n%d %ﬁ(g & CpgRats Wﬁr(§ Wa?ﬁ%} §e@§€1{c}o ] V%gg the
St i rredyadr oha b@mg dfrf%ﬁ (Mg@OJhﬁtef@%%H'c@ﬁcéﬁﬁﬁte@ }I‘HE %ﬁdWr&%Ma% C})u@@i@d by

extracted wt The organic layer was washed with brine, dried
(Na2504)0: thrbtnetogdapamdlutmg cetita BtAkc/hRaec graddet (dstb daeo E&qumm affoleid47<6n a

of 56b THEC D SR T S92 RS 4B P B it SR TR oG PoBR B A

m xt ur eclfethy@ebteBU@o).(5 ) and water (5 mL) was 20 added 2-net hyI 2- but ene
(327 nL), NaH2PO4 H20 (256 ng), and NaCl02 (42 ng). The reaction was
stirred and warned fromO Cto RT over a period of 1.5 h then extracted

W t26 Ets@pQ - ARealad @bamnthmy@rl(lﬂe(ﬁsmhe%mhdnl)tﬂbmylodmp@zdld(d\bc&ﬁmk))mc

5i 02 THEAI4t EetBrpel Nt sbihEeH Dot ot Pulbhosl fmerd BmERT i to

sol i d. ngiRtupd 6PMBOH é Ihxh YheDeiM p6§ rﬂL@iwa[EQ)ra&QQd %Q%rﬁféé&va(v&yﬁm%sdé? aMeOH (5

m.) was stirred under 1 atnosphere of H2 for . The catalyst was filtered
of f, ar@0t'@dorf 3Q mnaﬁéemmtlc@mmer\msectﬂut%\elﬂ@ﬂ(fdhé ez editheonghs: Iplsirqffl ed on a

pr epar 51 02.T | at e devel g W t h 100 MeOH/ to afford of
P e TPy wC e i SRR oS R NS BB Tyiod ont prébitadi STB,
30 TLC plate developed with 50% EtOAc/hexanes to afford 140 mg (84%) of (R)-1-[2-(2-




-60- 345-tert-Butyl-2-(2-hydroxy-ethyl)-4-nmethoxy-phenyl]-1H pyridi n-2-one
(1-5) is prepared by Suzuki coupling of 54d and

2- benzyl oxQ-2810(0493815, 5-t et ramet hyl - [ 1, 3, 2] di oxabor ol an- PCYEP2000638di ne
foll owed by catal ytic hydrogenolysis to cleave the benzyl ether. 1-5is
converted to 3- -69-

[ 2-(2-am no-ethyl)-5-tert-butyl-4-met hoxy-phenyl]-1H pyridin-2-one by

di spl atenBéxyopyridie- 351 pkaaholtyMsthetbBydbdiE-526xd-pyrsd1Rincl2-@hrbexaigdctd 25,

di spl acenent of the brom de with azide and reduction with PPh3 as in steps
6 and P ¥l 2. Sulfonylation of the amine with methanesul fonyl

chl ori de then affords N

eyl Rt NAB LR PO et RO L e P o L deB A Rsherte o

Xy- 2- (%‘th)aPRT]wa?s sEikeY 61 h.PhHel i sawayﬁ)teﬂédIaﬁalmie]ﬁm&{ewswhcenaﬁ@am&e
(Ilg%j step 1 - To a solution of 56c¢c (95 in DMF (5 nL) cooled to 0 C was

add xesiducowes rHrifige onzgarepdrative HOBIT atggipvelerpdepth S dderblyDCivhie
reacti ed overnight at RT then diluted with water and
ext rac?‘gfaPa i({qiﬁlgt(%@)ﬁ) 3%2(5 organi c extract was washed 15 sequentially with
water and brine, dried (Na2504), filtered and concentrated. The crude
resi duey Yiﬁ’ﬁ&uﬁl{fﬂtﬁé Iido @ﬁ) fﬁgP(ﬁ @P%n’i’él} VI@I Pidi? (Jbi%ll@}' @H@é@'%‘{L | oRet o Itnh) 418
MeOH DCM to afford 55 ng O -(2- enzyoxy-

-y1) - 4-wagert(OBunly) wes stnmdmexyglp athfy ﬂ]hls Nlutnhwa vaisbcchmtu@tl(eﬁﬁ):ldaféedamth

voont (et nd e v BBAL Yh8 ofbsuR ef(t%f%r%ﬁwﬁgd Sttt giricy (TR0

cat gy y&ﬂtemsmalcbh&rnadteqf frha eehde hesiduel wasaugifivd dn aR&RItAtRd, TTOGI4E ude

resi due was purif on a preparative 5i 02 TLC devel oped with 10% MeOH DCM
to aff @p‘&pl@l@}%dﬁﬁlﬂ@)ﬂo%_l\ﬂwa Q ntaanigg|0; Yo (v/v) formic acid to afford 14.4 mg (30%) of
Exanpl

2-[4-tert- Butyl 5- met hoxy- 2- (2- oxo- 1, 2- di hydro- pyri di n- 3-y1) - pheny1] - acet am
ide (I-11) 25 To a solution of 56¢C (50 ng) in DCM (3 nmL) was added DVF (2
drops) and foll owed by oxal yl chl OrEg‘ﬁné]%ag[l L). The reaction m xture was
heated at reflux for 2 h then concentrated in vacuo. The residue was taken
up i n PHP-3-Butyl-206 ) KHndep {yneethiyl dpeso-prso liddeté o/ lmethRp-4-medhoxpabenydh L xt ur e
was; Stifr. _Aybefore the organic volatiles were renoved under reduced
prelsszurpgﬁg%@i%%&cﬁdde residue was purified on a preparative 5i02 TLC pl ate
devel oped with 15% WD 2010/ 049331PCT/ EP2009/ 063811 -61- MeOH/ DCMto afford
20 M9 Qfep 1 - To a solution of (5S)-3-(ter¢-butyl-dimethyl-silanyloxymethyl)-2-pyrrolidin-2-one (326

2- [ 2- (- Banzy %y By AT P A B A R Bl e TS e

c eavag@ df42 mmoh & xSRNd0h Y - ObO)aﬁfIBMf (15 111L)| \saswildcd BdHJG7 nigy l(ﬁétramytl c

2L er s B0 i @e Lo b o Rt gveS sl 600 T3 MhRA A2 RO ERe, T oBatisan o
e (1- 9)ad8eoﬁmarfﬁe feat €1t mmﬂﬁﬁélwa':'s SRt OXHRRAZ & §0 @'ﬂle(réﬁ‘)tloﬁ@ﬁlxﬁl@e R, Dﬁ/@hg&j by

oxi dation of 44a or 44b step 1 - To a solution of 58 (150 ny
m_)2& oanted setsl @ Nﬂv@lsﬁoamve@n%wg cmacsal with EgOHcMlhe cqmbms‘«d exrq@ts \(quo my)

and EDCl (2 re xt t\h i.r 1 v at RT
fhen diTb TR Ga FES" aBF rih S HER MBS 0p R e Wby OB e s ¥t o
| ayer \teﬁdu/@asdrsqdlrﬁ“eq %@&@gbﬂrymdgmph@teanmgmdﬂm Et[}Ac/ﬁb’xlaﬁd gfa&eas)to 50%
filtered and concent rude resi due was ied by Si02

chr omt%@ﬁﬁbwf&r%% 31&1(442%) af @M%@W@réﬂ@réhvtyt é r{l%hqwb%w &f@f@ﬂ‘fy& d
140 N- net hyl - benzam de (60) as a white
soligg a%¥P&9@9b§ gpgﬁ&r gl%gn? ?ng 60 {70 ng) , (69)

2- benzoxy 3- (4 4,5, 5- tetranethyl[l 3, 2]d|oxaborolan 2-yl)-pyridine (145
rrg)zs ABeal&d tu@sdoﬁ%ﬁlﬁhﬁhﬂ(m?ﬁlgnu)z%ﬂn &), M-Kérzh R x9%p fNBQ#B béFbhicand

was irradiated in m crowave Sy nt esi zer af or 30 mn.

The or gaﬁh (@0g mga944l4é@m0désr}é32ﬁjé1n§9%§1gu Adé rrnmeldl aeeBd@Pag)s (ABemg 03 hamodsih@ue
T d th
brine. TGO RSBR A LTI S TNE e BE R L SRR e e

puri fi ddothfor 30meRATERY tcu€iod Miktukk &aplditied Gehad ONE dilteiddhbOgh Epadef hexanes
to afford 95 of _2-(2-benzyl ox%%ipirldln 3-yl)-4-tert-butyl-5-

met hox =<k W&ngﬁh@o@ﬁ%ﬂrﬁvw he guge rf‘e%sdélems puélﬁ%oeaprwarﬁﬂ%@ §@ of
62 {05 tipred under 1
at %@pr@p%%%gp g/%(f)%itgé‘g@(%r@&%ﬂéét}gﬁ@ssy a\?\%sﬂjl% 1?1% eo( )cl)\@fs(,ﬁa{n[gr heuP i Ie{ rate

was 25 concentrated. The crude resi due was purified on a preparative Si02

TLC pl ate devel oped with 8% MeOH/ DCM to afford 41 ng of 1-9 as a white
solid. WD 2010/ 049331PCT/ EP2009/ 063811



-62- Exanple 20 1- [4-tert-Butyl-5 -netho xy-2-(2-0 xo -1, 2-di hydro
-pyridin-3 -yl)-benzo yl] -p ip eridine-4-carbonitrile (1-56) step 1 - To a
suspensi onoab14pBIt - but yl - 3- met hoxybenzoi ¢ acid (3.00 gCTEP20D0masl] CASRN
5 79822-46-1) in H20 (30 nL) was added solid NaCH (1.21 g, 30.2 nmml). NBS
(2.81 g, 15.8 mml) was added in sever-al- portions over 10 min. The reaction
m xture was stirred at RT for 1 h before additional NaOH (0.12 g, 3.0 mmol)
and NB®ch£1@8/-gyridin-8-yiylgrrbetye-Sade@dxy-Bétzgt)-Strembund-digethgn addi tional 1
h, the reaction mxture was acidified with 48% HBr, diluted with H20 t hen

t hri ce sBapaptesdhyl-pHTEibY2-onse(108hbi ned extracts were washed sequential |y
with 10% 10 aqueous Na2S203 and H20, dried (MgSO™4), filtered and

concentrated. under red essure to affaqr al e]low solid which was
G Ssor vis 1 n TR s ohE e Bh T35 Y 2B by BENE) i Ahadn inghghe?
react i QihshidddddBpwas (A8 AH Fal0.240nC fMrin FHE). ARl @t the niRkuRWessPodiidd hfven
concentrated under reduced pressure. The residue was diluted with H20 and

t hrixe I&kHCAextactod withEtQd.c, Thshed orith g, dviadr @beSOMliltcromaiteepnggntrated to

sequent_i 1 fii n
concent f?k(leﬁooa%lg é%o;r%g%ﬂ?ﬁ i %Rg éﬂsje%%élo )f}gpg‘?(ltilg%d @{.q 9%)@%%'&§&%g¥'%e&yl] -
br ono- 4ytiexmbthyybyide lich2conelh@og)0i ¢ acid nmet hyl ester (64, CASRN
911115-95-2) step 2 - A mcrowave vial was charged with 64 (903 ng, 3.00
mol ), 2-benzyl oxy- 3-(4, 4,5, 5-
t et r anstamA ~ A isturd of K80 60 oigarnd 1§\ R i( Hi me) (MIMe@Hy203nl60undaol ) |

73

oM (3 9 PR T Tteaf Rl R 50 PP AT e e T GRS o 1 0

M crewaygccmdtcd ePha@tde kiRué 8aS hiflcd@iba ArPRGHEHSIO NI HBRtARE RYEd dahed
with DCM The conbi ned organics were dried (MgSO4) and concentrated under

r educed Opr MsO} ©, affprid 44 39ngI(FS "need Ipi% i fi ed by Si 02 chr omat ogr aphy el uti ng
wi th a Et OAc/ hexane gradient (10%to 20% Et0Ac) to afford 964 ng (80% of

2-(2-b | oxypyridin3-y1l)-4-tert-hutyl-5-nethoxybenzoi c aci thyl ester
(66) 2y ?3%4’ ?f@f&%’aﬁwﬁmﬁgﬁ%@@uﬁd&ﬂ ¥lsaieyigxyBFthel-< 960 ny,
2. 36 %bli&iﬂ-%ﬁ’é‘in(s@egp Me)pladd2ft (Rl £l SMadnticid. THE (10 nl) was added NaCH
(1.00 g, 23.6 nmol). The reaction m xture was heated at 70 C overni ght and

gradual | y becane honbgeneous. The m xture was cooled to O C, acidified to
pH 3 with 1.0 Maq HC1 and thrice eRtamplkedd W th Et OAc. The comnbi ned

X L o b S i LS ke Lo SN £ 28 ER RIS SIS P oo
benzyl qwgylgalq,lgggﬁgﬁﬁ/_gh_bg&gahp&g Lg15- net hoxybenzoic acid (68) as a beige
solid. WO 201 /04933]?1 CT/ EP2009/ 063811 -63- step 4 - To a solution of 68
(100 ng, 0.26 mml) in DM (3 nL) were added 4 cyano- pi peridine (32 ng,

0. 29 myedp)l- To@Bhixtd? oyl S, GSEN-Bo®1 Jamifmbdsiclopbftand 3-cArbdQyiaadid (00dn@I IPEA. The
reaction mxture was stirred at RT overni glht t hen guenched with H20 and

thri ce eRek S8 W01 2% 19 9 manbd Auen b HOBCESS W & sBgebrie panikiraashed
tnder redtie D boP S AR SRR WISl s BB TER RO RE AN RSH

benzy| axy EYCIdil 60 Brgy L)/-rdmbdBr Thb uiiytirSwaedtimd yolvemighy la R plen dilutet witlcar boni tr
ile (7 s a pal.e yel|. foam st 5 - To.a solytion of .70 (126 , 0.26
'm_m|§ o orRYsd frggue w80 305 Cupieiay oirese SoedB1eNRt) flersstatbact | on

m Xt ur @ W@Sirgfehr rad rééilﬁl‘é%va%ff)uﬁﬁg@%Bﬁgzecl%mﬁ‘%g{a@ﬁ?Qlu(iﬁgkdit‘ﬁ%rﬁtd&f/he%ﬁ%@ h

then filtered through a CELI'TE pad” and the pad washed W th EtOAc. '
filtratgeadsed (Lot EHDAd) onrderd @ edidue dvhichessufuetheropuaftiedroa a5 cpayat(v@39)- of

1-56 a f-white salid, = 394 ‘. The foll ow e ar ed
anal ogdud pibtsdedppbh b uflu PO barpul HEFe (el 35 Ex PR ne
i N PR enfehesitl: 5-refdx (HRhANQrbdrM®))-cycidpeniyihéebani Aeid A ulyl tstdh exd de) ,
1-46 (1-acet y?-' 15 pixger g??né, nyS)RCI\# 1%31313‘-1]98- 0), 1- 62t byl dst

(4, 4- diefidobenpiped0di ne, CASRN 21987-29-1), 1-58 (4-

[ (et hyl am no) met hy1] - pyridi ne, CASRN 6971-44-4), 1-47

(2- met hoxy- N-met hyl -et hyl am ne), 1-41 i met hyl am ne), 1-67. .

(1-(2- @E@%ﬁé%@f? jubp Pwéﬁlaﬂgn‘é,ﬂ (ARG é-gﬂma ﬁ??%ﬂﬂ%@-lﬁ@&é&-%-@ﬁ horgnico|
CAS RN 1 Oy o Jens ipkirp 7 )o |73
(3 hy e Ty D O L OB )G o PP (RAREN. 634 At

(p- f | uonistuxe oEMieQOH (Gemky indadCive(2 20) GASRN DS B6r 1BicrovtaveFynthesizer at 120 °C

(4- phenoxy- pi peri di ne, CASRN 3202-33-3), 1-78 (2- norp ho |inenethanol,
CASRN 103003-01-6), 1-85 (am no acetonitrile, CAS RN 540-61-4) and |80
(amoni um chl ori de). Exanple 21
N-[4-tert-Butyl-5-nethoxy-2-(6-nethyl-2-oxo-1, 2-di hydro-pyridin-3-yl)-benzy
|]- 25 net hanesul fonani de (1-37) step 1 - To a mixture

Y L N N o P —



WO 2010/ 049331PCT/ EP2009/ 063811 -64- filtered and concentrated. The crude
resi due was purified by Si02 chronmatography eluting with a Et 0OAc/ hexane
gradi ent Wb 20w/4831 Et 0Ac) to afford N 4-tert-butyl-5-merhompP2@9(043841 5, 5-
tetramet hyl -[ 1, 3, 2] di oxaborol an-2-y1) - benzyl] - net hanesul f onam de (72). step
2 - A sealed tube containing 72 (51 ng7/10.13 mmol),

2- benzyl oxy-3-brono-6-nethyl- 5 pyridine (51 ng, 0.19 mmol), Na2C33 (40 ng,
0. 38 mtei 30 ﬁhﬁd TR (ERHN iXthle Wik diudilWitimalM, filteréd thiroudglrepaafo NEIHTESarmd)
and DCM (1 was irradiated in a mcrowave nt hesi zer at 125 C for 30
mn. TR ﬁ@&&www%wﬁ@ Was ciyde mswematswugéﬁg by SI@xshsemeteesREn cHtipad of

on o prany B s b LR ETE B R OB R B T R G

(28% ben2@xy - ﬁﬂhﬁMﬁWlbﬂyer@—buﬂ;ﬂ}S -methoxy-benzylcarbamoyl]-cyclopentyl} -carbamic acid

(7Y abbipoe S Hiviiaisp o8 R Ol ool s G AT ERSE Sra ot eon (s
n)  angyEOAephe T syvinger The AIRRRRATEiIr@l omiht FRMARd 8ddcbhfled R afford

The cat al yst was filtered off and the filtrate was concentrated. The crude
r esi dughevdBApalt of thed“re@rarranqarT@pﬁasomtlomwfﬂumnﬂm{T Fa\ slte( 166 wgl, 6 g 8dnmb HHTRS

0
I\E/ﬁg%l ih é%%ﬂ?f f(? ) and@CﬂP(% Q]L) coo}ed to’5 %Sand was added dropwise a solution of

NA4- t enieRIC 10. 62131019%1 2méll) Ry Do pz/ﬁmqbﬂer%p'eja)odMesyﬁih mat hapestivhonam d
e (1-6) and N xo -1,2-dih dromg yridin-3 -yl)-phenyl acetam de (1-8)

suzUki Stiseppyernight athR T, ZlilFed it {Oha vdishast mu@ttﬁyyyp yviTy Hé?éencéhﬂm@ ( CASRN
91801- 0X) i,d I i ep 2
o xRS B TR SR G SIS AR SOSP 2
of exanml@plhteafeholbgsd \lzttBlowlﬁtmltataﬁbfdmmg(b?%mf(éls IHL3L- butyI ani line
(CASRN 103273-0Q1-4) affords N-(2-bronp-4-tert-butyl-pheny 1_25_%

met handdsihans i fpngmipe-€KelpRenERS (R P Bdictagid12-62- Bty gwgrlgm- Arfhfes-pgybE

4- ter t 1 Bh 3l R Bh BRIy (142) 2- 0x0- 1, 2- di hydro- pyri di n- 3-y1) - benzoi ¢ acid

et hyl ester (1“%%

2- (2-Benzyl oxypyridin-3-yl)-4-tert-butyl -5-net hoxybenzoic acid (76) can be

prepar gekply- Amxm@@ﬁﬂlzr(q 00'esg léth@O'%I Ha/@xmgﬁmeemptm) under 1
2msthoxypr|d|n boronic acid is replaced with

2- benz PHBRSpP ery:rqf&izrei ywastﬁélrr@duf@r Zki dhe cmyﬂowlfdwggtaqﬁﬁmd teddogr 968811

- 65- ste I re
added (S3isbreRont RelesRls B SR SRiopitaite (BB ¢ PyRifebmaf b,
react i do%vicOlH/BCOMiso sffordr2dd mag (P pofd-8ii.ght t hen quenched with H20 and
thrice extracted with Et OAc. The conbi ned organi cs were washed with H20

(3x), dried (MgS™4), filtered and concentrated under reduced pressure to 5
af f ord Iﬂ_mwmréme@ amgflogously except in step 1, (1S, 3S)-N-Boc-1-aminocyclopentane-3-

-b di n- 3- - 4-t t t.h b t hyl t

(0 SRR Bfptad L 16 g RIS, By e
o) icarbMROIE {Td (LASRNG3EDE2-(3-79L) was added 20% Pd(OH) 2/ C (wet, 20 .
The reaction mxture was stirred under an atnosphere of hydrogen (balloon)

for 2 hthen filtered through a pad of CELITE, rinsing with Et0Ac. The 10
filtrate was concentrat ed under redixaopldssure to afford 79 mg (93% of
ggﬁpﬁzggsﬁ) hlalrge(asu glllyglgming/-spy?ro?gme- -ca'?%oxyllc acid 4-tert-butyl-5-methoxy-2-(2-

3- (5- t @kb=1But de-pRid@NSgHbERMNTRE ysl)4- met hoxy- phenyl) - 1H- pyri di n- 2- one
(I-15) step 1 - To a solution of 2- brorm 4-tert-butyl-5-nmet hoxybenzyl
chloride (162 ng) in DMF (5 15 nL) at RT was added NaSMe (117 ng). The
reazt i atepnti XTan soludsn dMER-/8ins-Aratinou €-pyrgsitditddénriabixlylit eddw-{h1wat er  and

?E&E?S%ﬁﬁet}ﬂ‘ﬁet Dot S B E Patobe FRNGE g gh D in DEV Cf bl cocled ' oc
1 Dr oMo L4 TEMt 30 AP HORKNY - 2so IRUTU USOIUOTBhY] > BERTEADAHQD ) &

|l ight yellow sh oil - seal ed tube containing 80
2- met hdwa@d@ymvedamen@boﬁ}ﬁ wmimdihd nfigBrerghs stmdmmt(MBthemp@raﬂQIWM) 4

t 4. niL dj at ed
i or oun hePhii o bE) R Dbhetsonioh aB et QR ent i St
r enpy e thridBAfTed (MEUSTEY MHcRSISAd@onddherafcdSh SERErdVEED M@ ( 100b4)Tesk fgbnaanicEt 0AC
and water. The organic Ia?/er was washed with brine, dried (Na2504),

filt er ddcantonssrdenes inre ition@é | NdsiOULE mhs THIF (F mbolarshMeObt BhmE-at i ve
5102 TLC pl ate devel oped with 50% Et 0Ac/ hexane to afford 30 ng of 25
3-(5-tert-butyl-4-nmethoxy-2-nethyl sul fanyl met hyl - phenyl) - 2- met hoxy- pyri di ne
(82).



step 3 - Amxture of 82 (30 ng), 48% HBr (50 uL) and HOAc (2 nL) in a
seal ed tube was heated overnight at 70 C. The reaction m xture was cool ed
to RT, cawefzaidos9oured into water and neutralized w t hPK2EP2000I0e3B11
extracted with Et OAc. The organic extract was washed with brine, dried
(Na2504), filtered and concentrated. TFhA2 crude residue was purified on a
preparative 30 5i 02 TLC devel oped with 8% MeOH DCMto afford 6 ng of

3- ( 5- t evbrnlxht WARZF- Mt BeiMowas ¥¥Hi210d Qhd 42233 1dAGTOEFZAABO ORI M 16®hr.), dricd
met hyl sul f anyl net hyl - phenyl) - 1H p¥ri di n- 2-one}84 as a white solid. The
title CDAPSUAIL mﬁy%@%ﬂ@epﬁrﬁwtw fase At e hl o)t GRAR)HCPBA whi ch af ford
t he sul - . Exanpl e 25
>[5t G Bty AT Rl | gl acdt eyl ser () )4 "rat hoxy- ph
enyl ]-1H5 pyridin-2-one step 1 - To a solution of 86a (1 g, 3.6 mmol)
and DCMgpas. Beldl adx Rt 1(111-(94ﬁngr,41-.@7 AR 19 1e3w &Br 71 Aind 1) HEB{ 200RIg) 2was

slowy added (m|d exot her he reaction mxture was stirred for 20 mn

t herd evaipeb at EHF (Trel)ond @aoiconled toir Ciasaddsd Somtaly di OgPaphy

dob. ol blto b IMCREIIRIEES AR, TR SRphg e PP e yo R Phtebliudy 0% o

0 C wasyvigOBEIA @ waishddt seqiien@ibll{ S)ithdri 1INDBICO,PYAtercandpine ddritd AMBO 0, Filierdd 4hd 6. O
nmol) in DM. After 5 mn a solution of 86b (1 g, 2.9 mMmmul) in DVF was
added &ABcanHatedi Theresidysrvasdurifedyy SiPx dromatyerapby pluting itk altOAfsarRd

with - r -t ' : ' 15
extr a\(,:\/?sr??d\/lveengt gg)ovgs_%og gpgmt(t?%é)otg%gfg%ef ‘ﬁé(gllfh% g\%%r}wl‘lv_%l és%ﬁp‘gﬁﬁ‘( ‘ﬁgggﬂ%%?‘?a?ﬁﬁg? ed and
evapbr ati@gdTLThdate derdoped oditicEtOacstopaiforrd il €@migy(1Blpaf R, 48yed-ogr aphy el uti ng
wi th a Et0Ac/ hexape .gradi ent. tq 25% Et.QAc) to afford 0.5 of 88. Steps
5 and arpacel s b S asidind 3o hoead éégramtaf B TSN i n step 4
of examphg1dmidt thdhAb brdmid-(116)7/5 was prepared anal ogously except in step
2, (S)-4-isopropyl-oxazolidin-2-one 20 was replaced with the (R

enantionmer. 1-74 is prepared anal ogously except in step 2, (S)-4-
i sopr oMhc-soxthzad o OI-84 B9 Bemplstcd &gl Sueald-odiup hin ©xBII® dndi2abehz ol y-pyM@in-3-yl

2010/ 049331PCT/ EP2009/ 063811 -67- . . . Exanpl e
26 boronic acid and catalytic hydrogenolysis as described in steps 2 and 4 of example 29. The

onb kg W bR i oA AT Bl e oyt

pr epar ed afforn U ob¥-8%uzuki - coupl i ng wi th 2-benzyl oxy-pyri di n-3-yl boronic
acid), 2-am nopyridine (32.6 ng, 0.35 mmol), IPA (1 nL) and HOAc (4 drops)
in DCE (10 nL) was stirred overnight at RT. Sodiumtriacetoxyborohydride

(220 nmy, 1.05 mmol) was then added Bxampki32ri ng continued overni ght at RT.

O e H Tt PR e v

dried (MJ8p4), filtered and concentrated. The crude residue was purified on
a preparative 5102 TLC pl ate devel oped with 30% Et OAc/ hexanes to afford 103
ng (65% of 94. step 2 - A mxture of 94 (31 ng) and 10% Pd/C (5 ng) in
MeOH) ( 38pni ) Tapdelntian of ooy e -f7-ypylhenzRre (1s@ pq.ri8c2frpmol, 18.00pand

res; dud XRG4 Do sRB b A ESRE SRTEERL] B R A BdBiied oo
MeOH DOl 0Bamabf, drdd mhB). "phd 24 Min@ixdtu@Swvas heated at 50 °C for 24 h, cooled to RT and
poured into a mixture of ice-water. The slightly orange-colored solid was collected by suction
filtration, washed with water, dried in the oven at 40 °C to afford 12.87 g of 6-bromo-4-zert-
25  butyl-3-methoxybenzoic acid the product (118).

step 2 - To a solution of 118 (1.0 eq, 5.22 mmol, 1.50 g) in DCM (50 mL) cooled to 0 °C was
added dropwise a solution of BBr; in DCM (3.0 eq, 15.67 mmol, 15.67 mL, 1.0 M solution).
The resulting mixture was warmed to RT and stirred for 24 h. The reaction was cooled to 0 °C
and quenched with ice-water. The white precipitate was collected by suction filtration, washed

30 with water and dried to afford 1.01 g of 6-bromo-4-zert-butyl-3-hydroxybenzoic acid (120).



Exanmpl e 27 1-[4-tert-Butyl-5-nethoxy-2-(2-o0xo-1,2-di hydro -pyridin-3
-yl)-benzyl] -3 -nethyl-1,3 -di hydro - benzo i m dazol -2-one (1-69) 20 step
1 - To a wol2oto@msef 1- et hyl -2-benzi m dazol i none (260 wgI/EP280/063801 ) i n
DMF (10 nmL) was added NaH (72 ng, 1.80 mmol, 60%in mneral oil) and the
solution was stirred for 30 min at RT.-730 this solution was added 26 (500
ng, 1.80 nmol) and the reaction m xture was stirred overnight at 80 C. The
react i grepVsasT@ousledon &f IROB(IS(Béqgl 28] oiN¥ICE2 BAg) tDCB €Dt tha hEeRIT Wak BdddddAC .
The conblned extracts was washed sequentially with water and brine, dried

( My504)threo goitions NBsSH 2> ¢ et Mgt e emﬁﬁurémétwr@%lﬁfer R @ity The feaetiasy

5102 cly ot RALARNY Bl Uhd Ay LleruBL QAGLAGKAAS) 81290 hd Cbfkchita &t OAC)

5- nethmﬁyﬂbéﬁky@)ﬁz4h®mhyM+44a¢®uhydHgdhnn%ammmﬁambuzz)mneh@ﬁ&jownmu)

201Q6049ﬁin5CT/EP2009/063811 -68- step 2 - A seal ed tube containing 96 (100
2- benzyl oxy-pyridin-3-yl boronic acid (85 ng, 0.37 mmol),

thCIB (80 mg, 0.74 mmol) and Pd(PPh3)4(29 ng, 0.025 mmol) in a m xture of

RS B T, SRR O AR
thr 0ugh3 @ g S0l OB HE) aanlt (50 t4, TOW8L AR S50 QNg.eMhe Atk Witdhearcdde

residue was purified on a preparatlve Si 02 TLC pl ate devel oped with 30%
Et 0Ac/ ﬁ@xgrﬁ%ﬂ@ Befareripgs 9w lediok T audthe prgpmic yaleils yoteirgmavest under reduced

1 4 u
|>lm) daz -S l-ngnteﬂl% %du teg) gt}{logg&]ﬁ’lé(t)% 81} gh E@%éwrj(%%a%g)ﬂ{g%gﬁ%g 2%/2\% (15 ng)
in NkObb@ﬁﬁemmehﬂﬂwnhbﬁaenbéﬂhﬁdeomknmﬁeatTRTmmﬂsv&$pumﬁﬂd&pSK2 h. The
catal ys s filtered and t trate S C tr d,. T rude
resi dﬁéLWé%at%PPlfY LY gvih ﬁ%é%éﬁmw a e T S 4l20REVE %%ééi B i g
MeOH DOM_tiréthé q[tgrtﬁ;ﬁtﬂ%nﬁet(hz en@bic heildQ1245xanpl e 28
(R -1-[4-tert-Butyl-5-met hoxy-2- ( 2- oxo- 1, 2-'di hydr o- pyri di n- 3-y1) - benzy1] - 5-
oxo-pyrrolidine-2- carboxylic acid ethyl ester (1-70) and
(R) - 144tdpes t MBihlyY 8 D-boBAyONYp 2 1di2 3 042 br&nmktyﬂl‘bﬂtyl -B5methoxy-benzoate (126)

pyridin-3-yl)-benzyl]-5-o0x0-pyrrolidine-2-carboxylic acid (1-71) step 1 -
To a sOYastrgRrassby Wkl qqnplv(lg yf @queéqrmwé%tﬁw@éﬁmglp EX¢PO0 ny, 3.2

AE TN G B R i g S R M TR T BRSSO

(900 mghronalo grapty) clavich Wik a IBROALIheRarE (X il % \WOAZ i rred overnight at 80 C
The reaction m xture was poured into a satd ag NH4Cl sol ution then 20 tw ce

extracted with Et OAc. The conbi ned Et 0Ac extracts were washed sequentially
Wi th watoprt aAdedied tube canthdihg(dMyBOae of 126 (EP eq, (hh@nmmh,CMgthadlyl-Zmeﬁ ﬁ-r ude

O ach ot Al i (APRGr g peae mehgr i) tod &, 80T e
(R -1- [n?% YRnQTRF42 bat 6 8ot 1548 RN XV DBNZYAL ) BrOBOMPYT M0), Imsnﬁa@ia&aﬁmxyl I

c acid hyl ester 100) 25 step 2 - A seal ed tube containing 100 (150 ny,
0. 3% mpiciowage bﬁfﬁh@sﬂm yorrmiiai an -1 :135 y¢ bdhoaigengsp el 28 rengmaycsd ancftrtmlr)mdue

vaor 18 PRiTRued barT BloRhsd RAEr T Pt TR s P i R TR O BRI, °1,

100 C feahicca@afdtin ThgbﬁldéQ@@Tphﬁﬂecﬂb%Siﬁz&h&“@fﬁatdgﬂayhﬁéﬂuﬂhg WitbeMtOfA d HeriRd
through a pad of CELITE, and the fi was concentrated. The crude

resi dueraiant pLikd $i°/e@t@AC)at0mf@p3@ﬂ Amgwgf ns?tkml BglyHod e elogeveridipettyWidth 50%
Et OAc/ 849 f (R-1-[2-(2- WO
20107oﬁ%ﬁ%ﬁ@%%f@%@%é%&%%é%%iﬂg%g- Ganylg iy-pgriéin-S -yl)-4-tert-butyl -

- et ho xy b enzyl] -5 -0 xo -pyrro lidine-2-carbo xylic acid ethyl ester
(108 . shep- R rmxrﬁrérmzsr@ o )Jaﬁa Pﬁédﬁ)zym 12088 1;103{@9\@/ (0 ﬁa;) v&m)smred Eh@¥A 1(20
) MIH 1 at nosphere was stirred for h. The catal yst was
filteratndhdor Hbmﬁn then éheecaWéjsst el (ﬁétnlteda?tffédT hetliltrats w:afswdecqnérgteda@ a 4.9
purified OFy aratlﬁe Si 02 TLC pl ate devel oped with 5% MeOH DCM t o
affordn%iﬁ ? /€X%¥ 70. A mxture of the 1-70 (50 ng, 0.12 mol), 1N
LiOH (0.5 nL) THF (1 nmL), MeOH (1 nL) and water (0.5 nL) was stirred
overnight at RT. This solution was washed with ether, acidified with 1N HCl1
and extracted with Et0OAc. The organic extract was washed with brine, dried
(MgS™), 10 filtered and concentrated. The crude residue was purified on a
preparative Si02 TLC plate devel oped with 10% MeOH DCM cont ai ni ng 0. 5%
(v/iv) formc acid to afford 14.4 ng (30% of 1-71

Exanpl e 29
3-[5-tert-Butyl-24(S)-2-hydroxymnet hyl - 5- oxo- pyrrolidin-1-yl methyl)-4-net hox
y- phenyl ] - 1H15 pyridi n-2-one (1-72) step 1 - To a solution of

(58) 5 (tert butyI di met hyl - S|Ianyloxynethyl) 2 pyrrolldln 2 -one (326 ng,

N R SR A PNISA N A ~NN N\



20 into a satd aqg NH4Cl solution and twi ce extracted with Et0Ac. The

conbi ned extracts were washed sequentially with water, and brine, dried
(MgS™4) , WolzbmvaeB3and concentrated. The crude resi due waeTmPeoPioess1by Si 02
chromat ography eluting with a Et0Ac/ hexane gradient (10 to 50% Et0Ac) to
afford 286 ng (42% of -74-
(S)-1-(2-brono-4-tert-butyl-5-nmethoxy-benzyl)-5-(tert-butyl di nethyl-silanyl
oxymet hyl ) -pyrrolidin-2-one (104). Etamprp32 - A seal ed tube containing 104
(141 mg, 0.29 mmol), 2-benzyl oxy-pyridin-3-ylboronic acid (100 ng, O0.44
mmol ), Na2CO8 (92 ny, 0.87H\F;%%N¥51§ry$é\“b§ebpm98&(wwm 0.029 mol) in a

m xt ur f - (gD Kal M i i 1 Crowave
I S S s S G S SO
filt er egkcotporatitghofaragiathboled Ghtlbdtid canahdphesyfhiatet lied acidassobdhe RNA prioddcts. The
crude residue wa rifie n a preparative Si02 30 TLC pl ate devel oped

W L1 20T R KL abrer “@ége%veéﬁw‘es“r fory gd-%lqtfglaﬁtzwas a0 TR
2010/ 0493RIPGH ERAGHY BBAShiaifRe rREMENI KXAPMOHE TR anid 6F RRIA plddbat! - 5
-metho xy-b enzyl] -5 -(tert-butyl-dinmethylsilanylo xynethyl)-pyrro

| i di n- Zeograted DPAYSSBH/81 B1-at Ty cand dlthet ricariionfwabGhire¢tiy propgrtiopaldd thmashgurand
THF (10 K under , an argon at nosphere was added dropwi se (n-Bu)4N 'F- (0.24
m., 1M°|fﬁéeﬁ-ﬁf‘)uge%)¥g}e Sf%glﬁflﬁte m xture was poured into 5 1N HCl, extracted
wi th Et0OAc, washed with brine, dried (MgSO4), filtered and concentrated to

af ford i 4 - 0f 4 : :
()1 13005 Rl Py Sline tageed HOY polymerase disied from HOY Conl oy grpoiype
hy dHox i NSY BS py-Eoh i )ctiontazrsaril 4ria8 lacidstepios at th Grtexinue relhtidO® thd A0L- ng)

and 10% Pd/ 5 ) in OH (20 under.. 1 at e of H2 at RT was
2t 11 edoredh HE Vo Rk Y&t DU arTqrp &y eofi grain BhareRs Py iﬁ%ém@%
concentebatafhg thR@o&ihY g&%ureﬁ&! SgCYa$s IBIChA1 BGer®inR aPESRGH k& AXA36I4HC
pl ate devel oped wth 10% MeOH to afford 44.3 ng (55% of 1-72. 1-83 was
pr epar edhsamattod ous the plasinnid construct pET17b, downstream of a T7 promoter expression

(5-R)-5-(tert-putyl-dinethyl-silanyl ox thyl)-2- pyrrolidin-2-one.in step
5 prate i st T 7, A TR afp Ut B ErgPuh e ol £
nyl pgni RAd 14¥Cust® hoellh@NBCIRbPPBXYddi£ sidplddhented with 100 pg/mL ampicillin at 37° C.
4-tert-butyl-5-nethoxy-2-(2-o0x01l, 2-di hydro-pyridin-3-yl)-benzyl am de (1-81)
step 1-Pratgingxpiossion &vapinduesl bty afdiges of 0 @mmMdsairepd it Bribiogaleetopyryeside

aci d . . - , , t
(228 it 0P ety s R R0 IR BP et o el ARB (P 0 £ ES 6
was addetlestedutat icdol R hEA0¢ (BNSIBS70n-Bonhlay prilfiahid HobbgehdiBQising, a threé-
mmol ). The m xture was stirred overnight at RT then diluted with EtOAc,
washed SERJUERES dnglydipg spbsgguepieqhenn ciEanetographyen NuNTdw SPrppsbarose HPjandy e
an o] - The residue was purified by Si02 chromatography elutin
W t (pa%qu?%IE\%?zggeas}lﬁeg' gradient (10 tg 60% Et 0A>c/) to afford a ?es{)dﬁe whi chg
was further purified on a preparative Si02 TLC plate devel oped with 40%

Et OAc/ IrxpBe s txyafatiohchclid® catlaindBI0 nOf RNAkSBfte &erldd BloadDe cgﬁlp]ementary

4-tert-butyl-5-net hoxy- benzyl car banoyl) - cgcl opentyl]-carbam c acid

t er t - begucneseithe {iarmahik hestinohntde St (ARES S 28mM NSSR5I@mCenl engyence 8t Eini ng

oo ), CRévss” V36 (PRRln iy SR YRR MOk RE S 530 Qb Tk =

m Xt ur sohtioMedidchfation) frand . ICHAS( M to12). 6ad8-6i My, ddidteach AMTPaCTPCaraMEYR, 40

synt hesi zer at 120 C WO 2010/ 049331PCT/ EP2009/ 063811 -71- for, 30 min. The
reatt i SV HEEPIES0. diO Ml ¢ mMEN T fdithithrsiobit BN MalC1etndox ML | TE,
and the,f] . W : : ' i fi Si 02
S S G e S R A R
af f or d (402 M@ DV1S0B, Millip¢re £03Sind3d@bad for 2 h at 30° C. Reactions were stopped by

L

cool ed @&, Fadd wWifif's féacéomahéff@@oﬁﬁﬂ/e@v/dy gfeﬁw@afc]gﬁ@%e%ﬁ& h&ige4 rehbgodM Xt ure

was stirred overnight at RT and concentrated to afford the TFA salt of the
f r e®) arviohencsd 78%s01Otettono b fir dhied,camid A8 -1 PAs@uatiltant (e rongint 0.1 rkimelf ner)TEA
(0.15 rrLaZsa d0 mmleqlreantg DC[C\{II(G m.) cooled to 5 C and was added dropw se a
solution o ‘i‘\%tgcff (36.‘8]2‘?( m., 0.264 mol) in DCM (2 nlL) over a period of
15 min. The reaction was 10 stirred overnight at RT, diluted with EtOAc,
washed sequentially with aqg 1IN HC1 and brine, dried (MgSO®4.), filtered and
evaporated. The crude residue was purified on a preparative Si 02 TLC pl ate
devel oped with 100% Et 0Ac to afford 37 ng (37% of (1S, 3S)-3-

met hanesul f onyl am no- cycl opent anecar boxyl i ¢ aci d

2- (2-benzyl oxy-pyridin-3-yl)-4-tert-butyl-5- nethoxy-benzylam de (112). 15
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Exampl e 31 (2R, 4S) - 4- Met hanesul f onyl am no- pyrrolidi ne-2-carboxylic acid
4-tert-butyl -5-nmet hoxy-2-(2- oxo-1, 2-di hydro-pyridin-3-yl)-benzyl am de
(1-84) 25vetzemw/a9331To a sol ution of PCT/EP2009/063811
2R-trans-4-am no-1, 2-pyrrolidi nedi carboxylic acid, 1-(1,1- dinethylethyl)
ester (460 ng, 1.65 mmol, CASRN 1326227¥8-7) in DCM (4 nL) cooled to 5 C
was added TEA (420 ng, 4 mml). A solution of MeS02Cl1 (0.15 nL, 2 nmmol) in
DCM ( 2 The)amtsagt @lditd comedd forpetid sethtitihinthbasGoRverfddgo Rbuits p&r masiteSIOPM esh a
overnight at RT then poured slowy into a solution of agq 1IN HCL. The

sol ut i dwpaREMR e Esader (Rictkin-Elroge Enengy Rengy: dow. Jdlbsieeryilipde: Nprapl f@untr i ed
(MySA)y;; i : : (100% of the

sul fon?arﬁlmta'ei. Eﬁ}%gﬁdgwgﬁgﬁlﬁ@g&c&g%ﬁgt?@?% ﬁfﬂ%@g&@%l dl?tﬁ?'on of INLIiOH (7 nl),
THF (7 mL) and MeOH (7 nmL) WO 2010/ 049331PCT/ EP2009/ 063811 -72- overni ght
at RT. Dhewa9hillyRa iVBgcABi(Witlossh@nshdexétiaeBastd aﬂ&%@%ﬁv&%ﬁ@ﬁm #H0 ),
dried (Na2804%, filtered and concentrated to afford 545 ng (100% of

( 2R % Spbsencerpt ¢ranas Y Fsongd endaampia the bpekigreund spengl, sdvidowgd subtraetied from the

1-tert- . e - T ] xt . 114 4 . 7 1),
1o (530 e e lont B g b 5Pyl ny BB lo ] p Sl cohpbpd o
m.) codicedlwhixhGh&baukgronddeorrs@eiligitivitaway sdteA 10020poPmerdsddtiviipl All dad w=loCl
(440 ng, 2.3 mmol). The m xture was stirred overnight at RT, diluted with
Et 0Ac, Swaished 28 8 paerbtegs pithaippsitivgcontoldhe cpgperndercptraiion agmhid thaysos) |
filter | i j & | aphy
el ut i ng v Th oS TBEGREI PN A TRGRE N RalBR R B g Ry bacu Rt BT AR

resi due which was further purified on a preparative 10 Si02 TLC plate

devel oped with EtOAc to afford 170 wodxl#i0f (2R, 49) - 4-

met hanesul f onyl am no- pyry el% diine- i i (i)
2-brono-4-tert-butyl-5-nmethoxybenzy] am ¢ t hé]am de-brom de (116). The
synt hesis of 1-84 was conpl eted byESﬁzukl -go%l ing of 116 and

2- bﬁcpzyl oxy-pyridin-3-y1l boronic atid dfe)catal yti c hydrogenol ysis as
described in steps 2 and 4 of exanple 29. The 15 crude product was purified
on a preparative 5102 TLC pl ate devel oped with 10% MeOH/ DCM to afford 19 ng
of 1-84quation (i) to the data.where “Y” corresponds to the relatE¢mRY8e 8&ivity (in %), “ %Min” is
4-tert-Butyl - 3- net hoxy- 6- (2-oxo- 1, 2-di hydr o- pyri di n-3-y1) - 2- propyl - benzoi c
aci d mékhigbidaalirelatiye adyjty apsasprepng compraing cea¢aitraten, ofoMax” is the relative

3-met hgxy-4-tert - hut enzaie, acl . 48, 0 00 0@ NaOAc
(20 eyl dRgRs e SRl Sl e tho R Rl B R SO 17 5r
(2.0 eqill6ecMBican@r slopeP4 nL). The resulting m xture was heated at 50 C for
24 h, cooled to RT and poured into a m xture of ice-water. The slightly
ora]r;qge-col ored solid was collected by suction filtration, washed with
watEY, dried in the oven at 40 C t oExmpled412. 87 g of 6-bronp-4-tert- 25

but yl - 3- met hoxybenzoi c acid the H@ﬂﬂ%ﬁlic()ﬁ%% step 2 - To a solution of
118 (1.0 eq, 5.22 mmol, 1.50 g) in (50 nm.) cooled to 0 C was added

dr opwi : i 3 iP5, . a 1.0 M
sol Eti onlgasgﬁjeljﬂ%éesgﬂis? llflengﬁfrlr& thfl'ijl} e WaésO %\I/\lgsr gngfgngllgla% gﬂriﬁgglts?{%?]r@ﬁﬁmgphéﬁlgﬂ’. The
r eact i and wascfomaheid pdptential Gtitindfog ternetaedentiof HIG\ exfowdibes.. THhassavhitilezes a
recipitate was collected by suction filtration shed 30 with water and

Gr i o0 FEPOART asraSl@péelre@é%t 8" BT HEY 1SS Rélﬁqm@agof%gﬁg@? i €(120).
WO 2P1QA4R3SHRGa(EFARB0BRB S fert r%édin%&}%e%fa §€Hot§pé ) #étrpni%h nstk2Q N5 9 eq,
2.27 mml, 621 ng) in DCM (10 nlL) at was added I n three portions NBS
(2.0 edN. Krisggr 808, Jhdyrol 2001 b &tk 61 yasnmsediateychfilRl tHeanteB@l nbesonFrmmtnyesétct i on

was di l wth water he . organi c l.ayer S separ dried M) and
concent PHFDnirtay pof dusst Mg e Reoh e G i olE TS RERE B Eyar Sibenzor ¢
aci d ( bZaya@Speptilid IRtroM W LEN MRS disbasStiel R.D. R9aR &SPIDIWOPVGI0 1994 (1.0
eq, 2.18 mol, 767 ng) in acetone (15 nL) was added K2CC3 (3.0 eq, 6.54
mol , 986HIAIE-%RY MBPr initgo transcipti@ot A vwggglepirpporatpp énterhyman Sepedemp eat ed
at f.or re It ) | ed £ rganh e vol ati | es. were
A g e R R R L

Et OAc @nd9#3tcoftainkheplRaGARNHC @pgenontis RNA sep aiaieidity warbaldq Wdiferdei ne,
dried and concentrated. The crude was purified by Si02 chronmatography

el ut i ngxmictsed pythorphsnasHecty ita BNehicvesnitle alo, Eho ARy 19s SHFI6H QU8 ny of
2, 6-di 4. t- - 3- nat: ' g ¢ b

6- ( 2- b?ﬁ?G?d%ex@l?%é’ﬁ‘%ﬁ%?‘é%@‘f@%%ﬁ ?r’g%p lrinsp &Bﬁtf %&é et %E@éﬁféen%%g%h( 126)
was prepared by Suzuki coupling of 124 as described in step 2 of exanple 29
except 15 Pd(dppf)Cl2. CH2C12was used in pl ace of Pd( PPh3) 4. The crude
product was purified by 5i02 chromat ography eluting with a Et0Ac/ hexane (1
to 15% Et0Ac). step 6 - A sealed tube containing a mxture of 126 (1.0 eq,

— - M o o o o o o




concentrated. The crude was purified by 5i02 chromat ography eluting with a
Et OAc/ hexane gradient (1 to 15% Et0OAc) to afford 17 ng of nethyl

2-al | y1- ow020tvang3sioxy- pyri di n-3-yl1l)-4- tert-butyl-3 - mPCH@EP2§02I06382D at e
(128). 25 step 7 - A mxture of 128 (17 ng) and Pd(OH) 2/ C (20 ng) in EtOAc
(10 m.) was stirred under 1 atmH2 for-760 mn then the catal yst was
filtered off The filtrate was concentrated to afford 4.9 ng of 1-90 as a
waxy  sakifidity andRy2A3.4t D983 IRGTIt HR3BPEI BT hial el dnsubX@ el dbs&FcdHElivNGSEndINA
Pol ymer ase Activity The enzymatic activity of HCV pol ynerase

( NS5B5 0f t%?ﬂr§a899a%ellrma§{ﬁ>r9é@na)§ dppfo ?Wﬁbr ation of radiol abel ed

nucl eot i de m)nophosphat es i nt o aci d insol ubl e RNA product S.

U bst r at d filt t d
sei i IRapgeriieh Bl PR oo harieRbl S R R AhGRF Febhst vt BUhER B ng r adi 0
| abel e A CHOABNL (Inv'liﬂsg@mu% 105 650940 P RE 9 S foB@ BVt SSuRY FNSSBR1tdean!  at

the end of the reaction was directly proportional to the anount of |1 ght
em tX edabyot }9@8§d|4ﬁ) nd plefed omieer 3¢-well piatadt VORicells riir meells ansiaeubacd

e L N N

full -1 englilm e piley i@ ttrsellgRehiveseRUhd fuetief inOwbated £ QI7TC fir i dBls?2 1{tDE)
pLysS. The construct,. containi ng t he codi ng sequence of HCV NS5B Conl
5

( GenBarthe edfdhs mRubAtiondimeatimarhs m Whikspltes arerebrrveres anddugifesassiogtivbhst r uct

ET17Db, t d
R e N Rl Lt St L S
andl( atreagentseldsdribod uﬂ ﬁ]befollcﬁmhg phrapBphedirains lydpd énthn thediu fectunerb0Gt, agl thic

anpicillin.at 37 C. Protelneg%@res |on was j nduged b t he_addition of 0.25

MM i soPPACTU S DINFIHSI9RF HETORYPWRS & deCRaradipey © pischic @dh iy at 600
nM of I tar 16
fo 18 N apel e SRR DG e Rty L PR @%ﬁ%?wéﬂ‘%ﬁfﬁ’sgﬂw% »®

t hr ee- silepl1pRoLeGOIasd Asdaydyﬁgblsfﬂd@mumcmhuﬁat oOhORBHOGNAP iy 20MmiN -THEA,
SP- Sepharose HP and 20 Superdex 75 resins. Each 50 ul enzymatic reaction

cont ai MEdC 3@ Hen RMarted sy Hied et R 864 misioplpis l%larmmﬁﬁér@alfﬂgol@éf cleRdagiesh, t he
| Sj 5 | ufi
7 by FRAPATR A S o S5 RO ISR O PR IR s 41

to 60 Gisingmml-sechdaHap P-secoMNmEMIESRNt ptdgedinf 10N the wﬂ&nﬁatwntdftﬁ&dﬁglo 6

M, |iuM each ATP, CTP, and GIP, 40 25 mM Tris-HCL pH 8.0, 40 mM NaCl, 4 nM
DTT ( dirediise Hoieicelening replicgn yetDy, S04nm i tslagion & thegmsalad calbeanitol walngitcer be n

T L L
stoppeciskiyscaﬂidd aboom. of 10% final (v/v) trichloroacetic acid and i ncubated

for 40 mn at 4 C. Reactions were filtered, washed with 8 reacti on vol unes

of 10% (v/v) trichloroacetic acetic acid, 4 reaction 30 volunes of 70%
(v/30 eVharloicageat frooyRede Ripghostc (gat ag. 1§éﬂ$ﬁ7) Waapsed o theoytntericipassay.

Per ki n 18 to each r

2010/ 04533t EBs 3657 asBe TSI BRI afend Famperen mivsuive g wells
sci nti ltharbntaRsmedinypht adblpks cmmtss;vd@@fhemmmmb@teﬁm h a3 2 (Tape eierdl valuat e
reader (Perkin-El nmer, Ener Range: Low, Efficie Mode: Normal, Count

Ti me:  Wagimeasgsd Mgpswgaggﬁwtlonm@tmwg rétaéw&rab&étﬁma) At 4340, Dat a
was an i ( f o

reacti ﬁle)f]gr%%ehﬁelte? Fﬁ‘io(elﬁlgcl)e 0 aﬁﬁ%?%%ﬂ%&gcﬁgeéﬁﬁ rDkwet er ?eﬁe f%%g%dcc chHd

si gital profife@hondsg 5Q%tmrralaitmdtofthennﬁrdsueede@ﬂ;cﬂaﬁrolcwﬂ@acan lon&lcuPasd frometheont rol

reactions erfornmed | ce of co ound, . fro

backgr il porcrUasFug oA ﬁ@eh\%éﬁbigﬁusgs F%Qé}oaéé@a%'beﬁ? f‘l}PVeAII dat a
was expressed as a percentage of the p05|t|ve control. The conpound
concentration at which the enzynme-catal yzed rate of RNA synthesis was

reduced by 50 % (1 C50) was calculated by fitting (% Max - %M n) = % Mn
+



(i) 10 x 7 [ + (1c50) s | equation (i) to the data.where "Y"
corresponds to the relative enzyne activity (in %, " %M n" is the residual
rel ati ve wotzpwiiy33at saturati ng conmpound concentrati on, PCYR009i06381 he
relati ve maxi mum enzymatic activity, "X' corresponds to the conpound
concentration, and "S" is the Hill coefficient (or slope). 15Exanple 34 HCV
Repl i con assay This assay neasures the ability of the conpounds of formula
Ito inhibit HCV RNA replication, andAmerefore their potential utility for
the treatnment of HCV imfections. Ti 3 OrT 1] reporter as a sinple
readout for intracellul ar, HCV rdxrepl ?@aﬁﬁﬁ%}k neve! ; ff ngc Renilla luciferase 20
gene was introduced i nt otPHBO¥IG st ophiVi¥adi ng P of a genotype | b
replicon construct NK5.1 PMObREjeger et al., J. Qg r@l‘ll\QEZOOl 75(10): 4614),

i medi ately after the internal ribod6ed® (a¥bry &%¥ S) sequence, and
fused with the neonycin phasghotransf €0dde (NPTII33.gene via a sel f-cl eavage
peptide 2A from foot and mpgiyh di seasgeaiprus (M Di4Ryan & J. Drew, EMBO
1994 13(4):928-933). After iy vitro tpaggcription fhe RNA was

el ectroporated into human hegatoma 25 dkin7 cells, gpgd GA18-resi st ant

col onies were isol ated andl_%>ipanded. Bt |y selected cell |ine 2209-23
contains replicative t A —++y of Renilla

| uci ferase expressed by the replicon reflects its RNA level in the cells.
The assay was carried out in duplicpifinpledses, one in opaque white and one
in transparent, in order to nmeasure the anti-viral . WO )

2010/ 04bamsentiqapogopstans pf themgbiesce pmpeunds dor adpminisBaias iy sofra reesi cal
compou i I i served activity is not due to decreased
cel | p?%irlé preepg{ela(%%lQ%SrCﬁgg&le{nttgg(;ée){aﬁpgéé)at h. HCV replicon cells (2209-23),

whi ch express Renilla luciferase reporter, were cultured in Dul becco's MEM
(I'nvtrogen cat no. 1056@oRdfdkitint Or Saf KRulinR@4tioR (AFr um (FBS, Invitrogen
5 cat. no. 10082-147) and plated onto a 96-well plate at 5000 cells per

wel |, and i ncubat égradientni ght. Twenty- f dérwthietirs | ater, different dilutions
of chem cal conpeuhrds—r—the—growh—redi-tm-were—added—to—the—cells, which
were then further ACHEUP&IEEM: 37C for tH®e days. At the end of the

i ncubation time, {he gegl I's in white platgssopere harvested and |uciferase
activity was measur eq y using the R luciferase Assay system (Pronega cat
no. E2820). Al tMaghSsiueagerts descri beds%n the foll ow ng paragraph were
included in the ' -t —s—-Rstructions
were followed for preparations of the reagents. The cells were washed once
with 100 ill of phosphate buffered saline (pH 7.0) (PBS) per well and |ysed
with 20.ul. of Ix R luciferase Assay |lysis buffer prior,to incubation at
Foom t eBAPEFPEs fismGH fih Eomeiso e EAVAR EHEATMASEP Ik e S5 @ cent r o LB
960 M chpplakeull WphoarRiteh tétBeddilfaoshgbechnol ogi es), 15 and 100 ul of R

| uci ferase Assay buffer was injected into each well and the signal neasured
usi ng a 2-second del ay, 2-second nmeasurenent program |C50, the
concentration of the dru@ongmsitiondfot @rat Adudnisgratiepl(Bxon | evel by 50% i n
relation to the wH+reatedcell—control value—canbe calcuwlated fromthe

pl ot of percentagdgredi¢rtti on of the | uci®eytddé activity vs. drug

concentration as —b-emmﬁe—\vﬁwﬁgaﬂ—f-rcmh? Di agnostic
(cat no. 1644807) £ PEEY"'F%r the cytotoxiCity assay. Ten microliter of
WET- 1 reagent wasnmgdeduh@taagh wel | of ¢hg transparent plates including
wel s that contain nedia alone as blanks. Cells were then incubated for 2 h
at 37 C, and the Opssearmsllgvesofwasur ed wsP%g the MRX Revel ation nicrotiter
pl ate reader (Lab em) at 450 nm (ref ce filter at 650 nm. Again
CC50, the concent rL%tlg%)en of the drug requﬁ%@ for reducing cell 25
proliferation by B%¥%(polyrlyltyrofidine) t he udtr eated cell control value, can
be {:Oal cul ated framthe

The ingredients are combined and granulated using a solvent such as methanol. The formulation
is then dried and formed into tablets (containing about 20 mg of active compound) with an

appropriate tablet machine.



pl ot of percentage reduction of the WST-1 val ue vs. drug concentration as
descri bed above. WD 2010/ 049331PCT/ EP2009/ 063811 -77- TABLE || HCV
Repl i con wotznwia4y331 Conpound Number Cytotoxic Activity PCTEP2€0NS3SCCS50

(.1M 1-63 0.034 43.7 1-34 0.936 44.2 1-21 0.168 1-38 0.31 92.9 1-81

10

-78-

Composition for Oral Administration (C)

Ingredient % wt./wt.
Active compound 1.0g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15¢g
Propyl paraben 005¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 1285 ¢
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation (D)

Ingredient

% wt./wt.

Active ingredient
Sodium Chloride

Water for injection to

025¢g
qs to make isotonic

100 ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient quantity of

sodium chloride is then added with stirring to make the solution isotonic. The solution is made

up to weight with the remainder of the water for injection, filtered through a 0.2 micron

membrane filter and packaged under sterile conditions.

The features disclosed in the foregoing description, or the following claims, expressed in their

specific forms or in terms of a means for performing the disclosed function, or a method or

process for attaining the disclosed result, as appropriate, may, separately, or in any combination

of such features, be utilized for realizing the invention in diverse forms thereof.



0. 238 Exanpl e 35 Pharmaceuti cal conpositions of the subject Conpounds for
adm nistration via several routes were prepared as described in this

Exanpl e. ®WOenmpaedisiion for Oral Administration (A) | ngre@CemP28an63shnm .
Active ingredient 20.0% Lactose 79.5% Magnesi um stearate 0.5% The
ingredients are m xed and di spensed i nrf% capsul es contai ni ng about 100 ngy
each; one capsule would approxinmate a total daily dosage. Conposition for
Oral  Adificrfopoial idrn(ié) hdstgee defbedinvdondadctailist wigof Migktedioarind 2Qarffe,
Magnesi um st earate 0Q.5% Crosscarnel | ose sodi um 2. 0% Lact ose 76. 5% PVP

( pol yvifesPppeses Pl elpie)and undgrstrpding n frveilfbembyioys éo ersmfiskbingdhelaigihul at ed
usi ng i r}’ﬁ{?f'ﬁé'&] ti ifH2h M4l B8 AOSF th bl #Rd 0L med
into t gg%ge\ssl ?(E:g%? g?ﬁ??{bs about’ 29 l%g%%l{ aE:Htéisve15 ec(f)rnp%#rﬁsg&v(\f { %lﬁ%n Aéteto ‘
appr opnt iateb¢ aideettoarhthhi the above description is intended to be illustrative and not restrictive.
5 The scope of the invention should, therefore, be determined not with reference to the above
description, but should instead be determined with reference to the following appended claims,

along with the full scope of equivalents to which such claims are entitled.

The patents, published applications, and scientific literature referred to herein establish the
knowledge of those skilled in the art and are hereby incorporated by reference in their entirety to
10  the same extent as if each was specifically and individually indicated to be incorporated by
reference. Any conflict between any reference cited herein and the specific teachings of this
specifications shall be resolved in favor of the latter. Likewise, any conflict between an art-
understood definition of a word or phrase and a definition of the word or phrase as specifically

taught in this specification shall be resolved in favor of the latter.

15 * ok ok ok ok sk ok



WD 2010/ 049331PCT/ EP2009/ 063811 -78- Conposition for Oral Adm nistration
(O Ingredient%wt./wt. Active conpoundl.0 g Fumaric acid0.5 g Sodi um

chl ori de2wO 29103933yl par aben0. 15 g Propyl paraben0. 05 gPCGramweéessil
sugar25.5 g Sorbitol (70% solution)12.85 g Veegum K (Vanderbilt Co.)1.0 g
Fl avoring0.035 m Col orings0.5 ng Dist-B0{ ed waterg.s. to 100 nml The
ingredients are mxed to forma suspension for oral adm nistration.
Parenteral Forrmulation (D) Ingredient% w./w. Active ingredient0.25 g

Sodi um Chl oridegs to make isotonic Water for injection tol00 mM 5 The
active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodi um chl ori ddaims t hen added with stirring to nake
the solution isotonic. The solution is nade up to weight with the remai nder
of the IwaA esmpamdiasfadingdn forimuls Bwbdreithr ough a 0.2 micron nenbrane filter
and packaged under sterile conditions. 10 The features disclosed in the

f oregoi ng description, or the fol lbwi ng cl ains, expressed in their specific
forms or in ternms of a neans for gpe pBrgri ng t he disclosed function, or a
met hod or process for attaini &y; di skl oged result, as appropriate, nay,
separately, or in any conbination~6f Yucy f eat uBs, be utilized for
realizing the invention in diverse fo hereof. WO

2010/ 049331PCT/ EP2009/ 063811 -79- The fprefoi ng i nventi on has been
described in sone detail by way of iR'IStRati on and exanple, for purposes

of clarity and understanding. It wlIRbe obvious to one of skill in the art
t hat changes and nndifications nay be practiced within the scope of the
appended claims. Therefore, i be understood that the above

descYi gti 16(?”?‘13@161%%6&%({3{1%1%@)0161‘]&&’r(aH(Vl?@e)aﬂ‘éanQt6 peoxyaliel 9 C15 The scope

of the invept ok W dendnerefore, be determned not with reference to the
above descrlgt?ogéﬁqthSH%Lfd instead be determned with reference to the

foll ovmjpg hy@f)ogggehyd% ﬁf?%ﬁikl an\lﬂdl{dl;’] the full scope of equivalents to

whi ch such ar e
R’ is hydrogen, Cy alkoxy, C1. alkyl or halogen;

R" is (a) hydrogen, (b) C;5 alkyl, (c) C1¢ acyl, (d) aroyl, (¢) -SO,-C, alkyl, (f) -SOy-aryl, (g) -

10 S0,-C .z arylalkyl, (h) aryl-C,_; alkyl, or (i) SO,.NRRf wherein R® and R are
independently hydrogen or C, 3 alkyl, (j) pyridinoyl, (k) Cs7 cycloalkyl-carbonyl or (1)
CONHR‘R', (m)-SO,-Cs.5 cycloalkyl or (n) 4-methanesulfonylamino-pyrrolidine-2-
carbonyl wherein said cycloalkane moiety is substituted by C;.; alkylsulfonylamino and
wherein said aryl, said aroyl and said pyridinoyl are each independently optionally

15 substituted with one to three groups independently selected from hydroxy, C; alkoxy, C;
alkoxy, amino, C;_; alkylamino, C;_; dialkylamino, C;¢ acylamino,C, alkylsulfonylamino,

bis-(Cy alkylsulfonyl)amino, C;. alkyl and halogen;

R" is hydrogen Cy alkyl, optionally substituted aryl, C,_s hydroxyalkyl, C; acyloxy-C alkyl,
heterocyclyl-C, 3 alkyl; Cs cycloalkyl-C, 3 alkyl, pyrrolidin-3-ylmethyl, 1-acetyl-
20 pyrrolidin-3-ylmethyl, piperidin-4-yl, or pyridinyl; or,.
R* and R” together are C(=0)C(Me),NHC(=0), (CH,)3sS(=0)2, (CH,),sC(=0),
C(=0)CH,C(Me),CH,C(=0), HC=CC(Br)=CHC(=0), C(=0)(CH>),4C(=0),
HC=CC(=0)CEty(=0), S(=0),NR*CH,)s.s wherein R® is hydrogen, C,. alkyl or Boc; or,

R* and R" together with the nitrogen to which they are attached are (a) phthaloyl (b)1-methyl-
25 1,3-dihydro-2-oxo-benzoimidazol-3-yl, (¢) 5-oxo-pyrrolidin-1-yl optionally substituted by



The patents, published applications, and scientific literature referred to
herein establish the know edge of those skilled in the art and are hereby

i ncor por aveadotwo4pBfier ence in their entirety to 10 the sacE/EPRa00M0638a5 | f
each was specifically and individually indicated to be incorporated by
reference. Any conflict between any refkrence cited herein and the specific
teachings of this specifications shall be resolved in favor of the latter.

Li kew se, any ce0oilkoty, chdbwaast @n l@ﬂto;dyﬁ(iﬂ{y&t((d@d @afdx@hiett@mpgfroaqurﬁ o)
phrase and _a definition of the word rase as specifically tau in

this speci £t grelginmpyl pptioaglbi S}@atlﬁuwdf‘ﬁ%@ okl (Dat-exr-2.31dhy pIH-

2010/ 04933

Clainms 1. cowﬁéﬁ% acggg%ljnrt}btg(?gnp ()Crl'r?ljllu(a?’ lﬁulﬁAﬁ%Iamno or Cs. S leis

(al kyl ene) oyd@&0kylsylfnkidnene) O _6NRal e, (al kyl ene)0_6CN, C 1 -6 hydroxyal kyl
or Cl-3- al kyl sulfonyl -(al kyl ene)o-3; X is hydrogen, hydroxy, Cl_6 al koxy,
NRel 3 d R‘RRhjdrobatdiCegenyl;Cl_6 al koxy, C 1_3 alkyl or halogen; Ra is (a)
hydrogen, (b) Cl1L_6 alkyl, (c) C1_6 acyl, (d) aroyl, (e) -S02-C _6 alkyl,
(f) - SGR-ighydrogéd)C, s akQBRri8hyR At ¥ “é!mo(? alRY1Y 4=CL Rk o allgf, ey
SO2NRe Rf whzregﬁg 15 &%>8§?§%g>gﬁéem? yy ydrg%eny%r(%% 3 aP 16,H%H y

pyri di noyl Ci§ R&yb&)tmn@mldmlmdwéhb@ngfm of (1) CONHReRf, (m)-S02-C3 6
cyclo al kyl or (n) 4-methanesul fonyl am no-pyrrolidine-2- carbonyl wher ei n
sai d c\R'landRéangethaoiaet gaﬂszx;l(mﬁt)u wiieedh KY is@, $0 a0 kYRS whéreinyR Aisihydroaau

wherein said yl aid pyridinoyl are each independently
optlonallyci5a@§L§bﬁﬁ éﬁ‘ﬁﬁ Wygﬂﬁé B*PhP&e groups |ndependently selected
fron1h rox&i Cl_6 al koxy, . Cl 6 al am no, Cl1 3 al kyl am no, 3

di alkylRariA& " tepcthes vyt mitrRgCeito w@w@w A PHehge A hd dlflﬂ%o pefﬂém‘l -yl,

al kyl sul fop a d en C1_6 al kyl,
optionally ﬁh%styqﬁPe ’n4§$£é¥&”§9%§ ?%%ggp?§#?p%§?§¥%£gﬁoxy-C1_6 aIkyI,
het er ocycl yiyd@xyliBethly Byyrro lidd-6-yd yoo | 2elaydegr ynithyl Snaiphglin-4-yl;
pyrrolidin- 3- ylnethyl 1-acetyl - 20pyrrolidin-3-ylnethyl, piperidin-4-yl,
?r pg/r iR, El?ﬂbjan@lec h@ﬂﬁkéremtie[@eﬂmr a&éc( eeléz(te&m@g?&)d&wﬂ%mac)&l 3 alkyl Ccl( 2 ,
CH2) 3_5S5(=0) 2 CH2 ) CH2C( Me) 2CH2C( =0 HC= Br =0
C( =0) ( CHz) glkary en§ 12 h@@%@éb)r@i zvbeesakerstogeghzmr'?e( ewbﬁ*s 82¢tAE s h2R6 i s
hydypgen, | kyIn3er. Bo WD 2010/ 049331PCT/ EP2009/ 063811 - 81-
a ‘gpcarboglﬁggfga%gr oﬁ;f'gwqgﬂ 3 hydroxymet hyl, (d)

3- hydr qay. rolidin-1-yl, (e) 2-oxo-oxazolidin-3-yl optionally
substlﬁgtgﬁya%%ﬂfgéégﬂg ’kyl or (f) 3-o0xo-2, 3-di hydro- 1Hi soi ndol y1

option bst i e h 6 alkylsulfonylanlno or C3-6

cycloaﬁi gEﬂﬁP%ﬂ&%iﬁ%ﬁbOfé é%ﬁr% *hydrogen, C _6 alkyl; Rd is hydrogen,
Cl_6 al kyl; pyridiny I-g% cyano Cl_3 al kyl, 4- Cl 3 al koxy-Cl1_6
al kyl , pQW?W”@f“@ ¥ PRSAPLASHR 2 ﬁ eﬁ? substituted with hal ogen; or Re and Rd

together are (CH2)2X1(CH2)2 wherein Xl is 0 SQ2 or NR7 wherein R7 is

hydr ogen, al k al koxy-C 0 1 3 acyl, or, 10 Re and Rd

Coget her ArTRreid ol pt Tl ardemed tendl ot B are

4 4-dif | uoro-piperidin-1-y hengxy plperldln 1-yl, 3- hydroxy azetidi ne,
! fan®'gh frdylenanQX, (aKkb{WﬁbxglﬂTBt G e o Nl ydrospaliy |

2 hydr oxymet hyl - mor phol i n-4-y1; R3a, R31) and R3e (i) when taken

|ndepeﬁ@@dﬁﬁyﬁandb@ehetCedaknﬂe@@&d@ntIy fromCl_3 al kyl, Cl1-2 al koxy or

ClL 2 quoroaIkyI or (ii) when taken together, R3a and R31 together are C2-4

R’ is hydrogen, Cy. alkoxy, C1. alkyl or halogen;

R* is (a) hydrogen, (b) C;5 alkyl, (¢) Ci acyl, (d) aroyl, (¢) -SO,-Ci alkyl, (f) -SO»-aryl, (g) -
S0,-C .z arylalkyl, (h) aryl-C,_; alkyl, or (i) SO,.NRRf wherein R® and R are
25 independently hydrogen or C, 3 alkyl, (j) pyridinoyl, (k) Cs7 cycloalkyl-carbonyl or (1)
CONHR‘R' or (m)-S0,-Cs. cycloalkyl wherein said cycloalkane moiety is substituted by
Ci.3 alkylsulfonylamino and wherein said aryl, said aroyl and said pyridinoyl are each
independently optionally substituted with one to three groups independently selected from
hydroxy, C;¢ alkoxy, C; alkoxy, amino, C;_3 alkylamino, C; 3 dialkylamino, C;



15nmet hyl ene and R3e is C1_3 alkyl; R4 is hydrogen, G _6 alkyl; R5 is

hydr ogen, hal ogen or Cl1_3 al kyl; or, pharmaceutically acceptable salts

t her eof . WO 20000@p330und according to fornula | as defi ne@CirEPeIRIOIS1L
wherein: 20 le is (al kylene)0 6C0X, (alkylene)0 6NRaRb, (al kylene)0_6CN or
G _6 hydroxyal kyl: X is hydrogen, hydr8%y, Cl1_6 al koxy, NReltd; R2 is
hydrogen, Cl1 6 al koxy, G 3 alkyl or halogen; Ra is (a) hydrogen (b) C1_6

al kyl, (c) a@ﬂarﬁ1n@£(}"1|6,aﬂ(}d§ulﬁh91¢hnnc( &)s-(QQ G 1sulfoal kathino (€ ) s alk@dZmar yl , (9g) -
502- Cl 3 arylal k (h) aryl-Cl1 3 a ReRf wherein Re and R

25i ndepend&fPEsn; éﬁrlb’éé‘?ﬁearcl@fﬂg’l,alp&@PaHY(ﬁuPStﬁyeeﬁéﬂdoﬂ}l < hydggxyekyh Ci3

cycl oal kyl Q?;&l?ﬁg o] wh n said
cycl oal kane m)}iggtag ?]ggl %tsl'El ute lf) (6167)6 C?‘ﬁ%‘%‘é Mﬁln@h?{(gﬂmgﬂr ein
sai d aryl, pgadidylabgyl and said pyri d| noyl are each i ndependent |y optionally
substituted with one to three groups i ndependently selected from hydroxy,
C1_6 alR¢aiyl R"Gh &h@ﬂa‘ﬁ@@Y_OmNI@(:@)@{@HJ)%S(ﬁQ)z, @3, di@Oky! ami no, CL-6
WO 2010/ 049331PCT/ EP2009/ 063811 - al kyl sul f onyl am no,

bi s- (C1_6 &RYISIGNIGHG(RE), 4= %C@MH%@MH(D@EE 46 @Wydrogen G _6

AR e R L )
o, il Sy TPl 5 STBLI) By ooy

C(=0) (CH2) 2,34G057dD-2- b@—ﬁ@(zo%@&iol@—ﬁ) (c) S(ox@);%zNBﬁ(iﬁlrﬂbBQ&dﬂaﬂy QitRtifded 6,

hydr ogen, Cl1_6 al kyl or Boc; and gether with the nitrogen to
whi th theyceﬁeala@%Ya@W@axzafies bﬁf}mmﬁh}/l@@ 3(@)@@%%@@ =pyrrolidin-1-yl, (¢)"2-0xo-

1, 3-di hydr tionall
I T S K e ’
3- hydr oxymasbmdb}yp)y)prmiaillghsnbshtmbd with)C,2 aﬂi&mlfbhﬁ]zmhndjmlfc% yl optionally

substituted wi ‘Pﬁs’? C\é IkyI or (f) 3-oxo-2,3-dihydro-1Hi soi ndol y1
opti onal | y c¥uerdkylp f_oé’éf Wl{l‘h Cl1_6 al kyl sul fonyl am no or C3-6

cycl oal kyl sul f onyl am no; is hydrogen, Cl1_6 alkyl; 15 Rd is hydrogen,
Cl 6 alRkys$ hydsoeesCny plkgh 3 al kyl , cyano-Cl_3 al kyl, 4-Cl_3 al koxy-Cl_6

al kyl , aaryl Cl_3 al kyl optlonally substituted with hal ogen; or le and Rd
t ogbt h&k lahedrogbmmx,a(l@l@)yﬂdmwﬁes alkxl, cysnoeC:1-sdRylof-Tie Ve ctadigdt gk with

zhghgaa;;’gg%gﬁvn“&o%@ys%a AGETIERG o 0 e pertan
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|ndgpre%)&§lé1 P@ﬁart%g 3 Pzﬁé@%ﬁﬁagfﬁ?reﬁ%r@ %Cf')zsorﬁ ww Wnééfgeéﬁa egkﬂl}‘eor

CL_2 f1uor qaldosh tc%h{chltae eRidAKE Brcl 0ORIMRFo- pB%ﬁdlﬂﬂldleﬁ%h%{i’&@kﬁﬁémﬁﬁﬁ C2- 4

met hyl ene and R3™ is Cl al kyl i $ hydrogen,

hydr ogen, HhHdyeoxrazetidige.d- kydroxm¢th21&nplfpdmhméedll caI I y accept abI e sal ts
t hereof. 3. A conmpound according to claim1 or 2 wherein R2 is hydrogen or
ClL B alRBx® " and RE36) wRdiltakadinBrendeyret hylkcted mependently from C,. alkyl, C1
2010/ 049331PCT/ EP2009/ 063811 -83- 4. A conpoun gcc oclaiml or 2
wherein |e? @exx af ky1 w?éﬁfslma(ebwh%wlken Bt S 911 b fedate royl, C3_7

cycl oal kanggarhaphg RSSQ?@J;_a@(ng kyl, -S02-C3_6 cycl oaI kyl, SO2NReRf,
pyridinoyl, R’b is hydrogen, Cl 6 aI kyI aryl or pyridi nyI 5. A

ﬁ;gfg;gﬁlgﬁ§%5g%ﬂg:l_ gu&Lal m 4 where is (alkylene)0 3NRaRb, R2 is

R’ is hydrogen, halogen or C 3 alkyl; or,

25 pharmaceutically acceptable salts thereof.

3. A compound according to claim 1 or 2 wherein R? is hydrogen or C, alkoxy and R*, R*

and R* are methyl.



5al koxy and R3a, R31 and R3° are nethyl. 6. A conpound according to claiml
or 2 wherein le is (alkylene)0 6NRaRb and Ra and Rb together are

S(=0) 2NRoyCHR)op4nd3erein p is 3 to 5. 7. A conpound accoPdirmp2409/0638ai m 6
where Rl is (al kyl ene)0_3NRaRb, R2 is hydrogen or Cl-6 al koxy and R3a, R31
and R3° are methyl. 10 8. A conpound aB8&ording to claim1l or 2 wherein le
is (alkylene)0 6NRaRb and Ra and Rb together with the nitrogen to which
they are mtémphed aatedn@)to phihal syl whdrbih R'ne(diyllede)3NR*R, R? is optionally

di hydr o- 2- 0xQ- benzoi m dazol-3-yl, (c) 5-oxo-pyrrolidin-1-yl1 optionally .
subst i t ut Btpsictrted aylpbat wekdplkapgsabeayl.ecSOC nydkyx yrrfiys cyclepkyl, SO-NR'R,

3- hydr oxy ¥ wdi Qs 1~y ) ; lidin-3-yl optionally

substi tutgﬁﬁé/}m%tyﬂfp% {_Sgllygfylggw%lrga%%‘? a?f-g%x - 21?&%-5’& hydr o- 1Hi soi ndol y1
150ptionally substituted wwth G _6 al kyl sul fonyl am no or C3_6

cycl oalskyA sethpoil REdrafe 19 clafin AONRIURY i AGASIHRINRORE] R ihddRigerovbgr ein | e
is (alkylene)0_6Q0XK, X is Gl 6 al koxy or NR Rd. 10. A conpound according to
cl aitm 9 | dkexy fd Ry| Rnednd RGaik methyli s hydrogen or G _6 al koxy and R3a, R31
and R3" are nethyl. 20 11. A conmpound according to claim1l or 2 selected

fromthe group consisting of. L1 aga b 2 b

3-[4-t foft gﬂﬁlg?ll@-aﬁ‘é‘irﬂ&% 0 f[acrﬁ-ldsz&-wl}@z@ailwa (s PuR R i BHadR ] - propi o
ni ¢ aci d; together are S(=0),NR*(CH,), wherein p is 3 to 5. .

3-(5-tert- éut y1-2- hydr oxyrretzhyl- 4- met hoxy- phenyl) - 1H pyri di n- 2- one;
3-[4-tert-Butyl -5-nmet hoxy-2-(2-o0xo0-1, 2-di hydro-pyridin-3-yl)-phenyl]-propio
ni ¢ aci7d Aresmpdundsicesrding to claim 6 where R' is (alkylene)osNR*R®, R? is hydrogen or C
254-tert-Butyl - 5-ngt hgxy- 2-(2-o0xo- 1, 2-di hydr o- pyri di n-3-y1) - benzoi c acid;

3- [ 5-t er t alisereyand R CoRpApd Ry 2ketpgthyl 4- net hoxy- pheny1] - 1H pyri di n- 2- one;
N-[4-t ert -Butyl-2-(2-o0x0

L g5 didyr oo pyrl di s 3y 1) pheny Al et hanesyl 02 8ir g R and R

[ 4- t ert - BubytheOw B tHeMiro @n(té vai@r the? aidi A elicd-apy (d) Ghita By, 1dy1peRyL] 3acet i c
acid; N[4-t ert-Butyl-2-(2-0xo0 o . .

-1, 2- di hyéihpdeyd-pee-herzoymifdazienyll (¢) dcwoanirididin-1-yl optionally substituted Ci

a-tert- Bulatboatedl§! BB NCTE hidds fnkedy Lt stk WARA-R¥1 T 31 ) 2. Bgpzam d

2|1 [4-tert Q%bﬁdin@-—ﬁﬁbﬁt@hﬁﬂ? sRtiaxet ditk Cdi ket or [@y3-odo12;Bd¥iddropheiylidoNd et h
yl -acetam de, . . : .

52-[4- t er PRtBHEYY suPstisetoxish 61 olkyloplfanylamingpy (s syslpdkpswlfgryjamifeny 1] - acet a
mde; N-[4-t ert-Butyl-5 -nethoxy-2-(2-o0xo

-1, 2-di hydr o- pyridi n- 3- -benzyl] acet amide; 4-t -But y1-

et hoxy Setiabiing R ingh SRR SRR T U5 kb R Posrerae.
N-[4-t erNRBRYY1l-5 -nethoxy-2-(2-0x0

-1, 2-di hydro- pyri di n-3-y1) - benzyl] - N- net hyl - acet am de;

3-(5-tert-Butyl-2-net hanesul f onyl net hy1- 4- net hoxy-ghenyl) - 1H pyri di n- 2- one;
103- [ 5-10erA edduporrhd 2edakdihg dd obaom QHE-if 1alR}1e1)@xi %R 2isyhlytheighy by C4s atkotyoand phe
nyl ] - 1H pykd din- 2-Qne; N

{2-14-t er R B yAIR @I H9YD - (2- 0x0- 1, 2- di hydro- pyri di n- 3-y1) - pheny1] - et hyl
}- met hanesul f onam de;

3-[Sstent-Butyl-4- Xy -2-{2- »pyr.rolidi n- 1- ] ) - nyl ] -1H pyridi
> U R B MBI £ B TR M Y

L 2 g B R A S B r AR B R B SR Lo PR acl 4 et
-1, 2-di hydro- pyri di n- 3-y1) - benzy1] - C- phenyl hanesul f onam de;

3-[5-t ertg‘éﬁfVTBﬂty(l'%flﬂ}’-dﬂ?%’%‘%Flﬁ)ﬁé‘-'?@gpm"& Gl i[h’:@@} TePARYl ) - 4- met hoxy- pheny
|]-1H pyridi n202-one; N-[4-t ert -Butyl-5 . o

- met hoxy - 2{$-2er6Rutyl-Somethpyyt?e d 2wyet ldi-dihgdierpyrbaAyil)-phenyBt g piopisris ihinetay!
3-[5-tert- Butyf- 4- met hoxy- 2- ( 2- oxo- pi peridi n-1-yl net hyl ) - phenyl ] -1H pyridin
-2-one; Ethanesul fonic acid

ALt DUl Y B RSO0 %02 W58 T At R, Y iRt i BicVaha; Penzy! am de;
3-[5-tert-Butyl-2-(2-hydroxy-ethyl)-4-methoxy-phenyl]-1H-pyridin-2-one;

N-[4-tert-Butyl-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-phenyl]-methanesulfonamide;



Propane-2-sul fonic acid

4-tert-butyl -5-nmet hoxy- 2- (2-oxo-1, 2-di hydro-pyridi n-3-yl1l)- 25benzyl am de;

N- Benzyl -Wo[2dt00m@p331 but y1- 5- met hoxy- 2- ( 2- oxo- 1, 2- di hydr oPp¥rEPdéoa/@3syl) - benzy
1] - net hanesul fonam de; WO 2010/ 049331PCT/ EP2009/ 063811 -85 - N
[4-tert-Butyl-5-nmethoxy-2-(2-oxo-1, 2-dBhydro-pyridin-3-yl)-benzyl] - N-ethyl m
et hanesul fonam de; N-[4-t ert-Butyl-5 -nethoxy-2-(2-0xo

- 1, 2- di hypirpBiityd5 incdhosd/) 2-B 0%y -1 2-&h i &ro pryeidin- iet) hitieagiilat aaitide,
51-[4-tert-Butyl-5-nethoxy-2-(2-o0xo-1, 2-di hydro-pyridi n-3-yl)-benzyl]-pyrro
l'i di ne- 2, §=[di82%ut 2-6xA¢RdiRydro-pyridin-3-yl)-phenyl]-acetamide;

{[4-tert- butyl 5- n@ﬁgxy 2- (2 05>,<o fyr di hy}/,c%rpo p}f/]rl di n- 3- yl) benzyl ] -

met hane syl 3 | r oxy- 2- ( 2- 0X0
T o by e PBK-sRb8k s Sy B8 Bloxolt:d Anb g Rl pyridihiS Yy Borr RS

| et hyl f<0 :
Ton Butyl S F%P?ﬁwl 53 ?t”“i%? RSy idin 3o R S oS e
1 th
P Vo SRR RS by 2 Bonne A dron i B B PRy 1) - sof ndl
oI e-1, 3-d ert
_ met hoxy- &O[?‘Zeré%ﬁiﬁ ézm&ﬁ?fﬂf u&p‘%q b wlidpa-pydin Ay h-brostksrsiamiftanesul f onam
ide; 15N-[4-t ert -Buty
- met hoxy- -[éze@a&nyﬂ-ﬁzn@rhwme b rlildya-pyndin Ay yh-bregysl-mg thapsey Liapamyidy.
met hanesul f onam de; N-[4-t ert -Butyl- o '
et oy - 2102l DmeHoyat ol 2ppon Hlindycpytidingy ) bbb ey hecp@mides
-Butyl-5 -net hoxy-2-(6-nethyl-2-o0xo-1, 2-di hydro-pyridin-3-yl)-benzyl]-
nmet hanesuB -f(ﬁ)-marFBde,l-221@Nh[1146—5h1f@1}ﬂm31h1yy4—rﬁethmzt-1b1®nyl)-ZH-@yIdﬂdUQ-one;
-1, 2-di hydro- pyridi n-3-y1l)-benzyl] - 4- hydr oxy- benzam de;
1-[tert 3-Iﬁﬁl-b‘alfﬂ.-BﬁtyIIEt-(thX&iOZO-(lXq-pbgl)]tliiazanaﬁ-Il-yﬂflﬁhply-ﬂi-lﬁbﬂhoﬁy—pﬂﬁ)tryﬂel’ﬂ-ybgziidiﬁ,- 3-di
et hyl- 1Hpyri di ne- 2, 4- di one;
3 [5-tert- B@r% 4 et hoxy- 2- (nor phol i ne- 4- car bony1l) - phenyl ] - 1H pyri di n- 2- on

254 t er t - But2yl4-mrirutioynerhony dfi-(Fee xpr 1 2 adiprespyriding3-ghphgrydl-giwl idi n- 3- y1) - be
nzam de;
4- Am no- N-[ﬂneit ntes%otnafmqée met hoxy- 2- ( 2- oxo- 1, 2- di hydro-pyridi n-3-yl) - benzyl

!1b§7§?hmy?fﬁ%-fe§/9-ﬁ3uaﬁ ﬁel%g'ﬁ?yt-ﬁ%%eﬁoeﬁiro?ﬁéf ﬁaﬁ%@@%‘lﬁahm}ﬁ}ﬁ@mm%ﬂ%e- W
2010/ 049331 PCT EP2009 0
N-[ % t er t VBAvg1-E ey X3 c@ S0l 1B ey Y- Bepeyal-4-Ehlomenzy 1] - 4- bi s(

met hanesul f%&e}l@gﬂlﬁgaﬁg{gzam de N-[4 t ert-Butyl-2-(5
-fl uoro-2-oxo-1, 2-di hydr o2 pyri di n- 3-y1) - 5- net hoxy- benzy1] -

th
Lo 1o 2 MrnAMfeyL s methoxy-2-2-ono- L2 dihydro-pyridip d-yh-benavll-Cophonyle 0

ri di n- 2- one;methanesulfonamide;

3-[5-tert-Butyl-2-(1,1-dioxo-1A%-isothiazolidin-2-ylmethyl)-4-methoxy-phenyl]- 1 H-pyridin-
20 2-ong;

N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-N-methyl-benzamide;
3-[5-tert-Butyl-4-methoxy-2-(2-oxo-piperidin-1-ylmethyl)-phenyl]-1H-pyridin-2-one;
Ethanesulfonic acid 4-fert-butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzylamide;
Propane-2-sulfonic acid 4-tert-butyl-5-methoxy-2-(2-ox0-1,2-dihydro-pyridin-3-yl)-

25 benzylamide;
N-Benzyl-N-[4-tert-butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-

methanesulfonamide;



4-tert-Butyl -5-net hoxy- N-(2-net hoxy- et hyl ) - N net hyl - 2- (2- oxo- 1, 2- di hydr o- py
ridin-3-yl)- benzam de;

N (1- AcetwD-2pyvadedsiidi n- 3-yl met hyl ) - N-[ 4-t ert - but y1- 5- nePhomp2@9(0&380k0- 1, 2-d
i hydropyridi n-3-y1)-benzyl]-nmet hanesul f onam de; 10N-[4-t ert-Butyl-5

- met hoxy- 2- (2- oxo- 1, 2-di hydr o- pyri di n-85y1) - benzy1] - ni coti nam de;
N-[4-tert-Butyl-5-nethoxy-2-(2-o0xo0-1, 2-di hydro-pyridin-3-yl)-benzyl]-sulfam
i de N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)- benzyl]-N—ethyl-

3-[5-tert- Butyl 2-(1, 1- di oxo- 1k6- thlonDrphollne 4- car bonyl) - 4- met hoxy- pheny
11- 1Hpyri di ioSbapgeilfonamide; N {1-[4-t ert-Butyl-5

- met hoxy- 2- (2- oxo- 1, 2-di hydro- pyridi n-3-y1)-phenyl] -ethyl}-

15met haneddPerdiityles-methok -2 @-qxoet.2-diiptdya-pgridin-3-yl)-benzyl[-N-isopropyl-

- met hoxy- 2- 2R rwgﬁ&ydro pyridin-3-yl)-p henyl] -ethyl}

- N- net hyl et anesdfﬁ)nanlde

g; Le t ésB 'l[J ﬁ‘ tert- yl%p%gtﬁg 2-235- Pf%-g dr O r-|3d§1{]b§nz¥lﬁ])py9r%%élne% & (c:ilone

4-tert-butyl-5- et hoxy-2-(2-0xo-1, 2- h dro yr din-3-yl)-henzyl
[200y0| 0 bu{lif/‘%/ ]zgeetcHiﬂ {Eﬁ%@(jtebutyl-S methoxy-2-(2 I oxo 1,2- y(iro Ipy1r1d1n¥3 )yl) benzz3)/1] I-

1-[4-tert-B ﬁnéaﬂﬁﬁgpéMFgﬁngﬂégeﬂ 2-di hydro- pyridi n-3-yl)-benzoyl] - pi per

i di ne-4- carbonitr

ert-Butyly, LF%Z %?m@?ho%s% (% Sl Ey&{}%r(p%gflll(%h% %)%%ﬂz)hﬁeﬁmhﬁlfn% peridin-

4- ylnethan

254-t er t - Butyyrhethy it thanasu Nomahidy;1- 2- ( 2- oxo- 1, 2- di hydr o- pyri di n-3-y1) - N-pyri
di n-4-yl met hyl - benzam de;

3- [ o t er t NBitYLN44 0BT DaKY-52nétRYLY-9i(P-oko W, RAIhgaREsdin-3 e, 1 H pyri di n- 2-
one;

3-[5-t ert - Buesfhangsylfonamgfepxo- 1k6-[ 1, 2, 5] t hi adi azol i di n- 2- yl et hyl ) - 4- met hox
y- phenyl ] - 1Hpyri di n- 2-one; WD 2010/ 049331PCT/ EP2009/ 063811 -87-

5- [ 4- t er t 2Bbre-Botyidt hothyx 2 2{(2-0or ol 2-dihydidagydidin-gyyl)-tenzy §-iydindddend Bydipag;, 1- di
oxo-| k6- [1,2,5]thiadiazolidine-2-carboxylic acid tert-butyl ester;
3-[5-ter tNEﬁmtyrl-Bartﬁléﬁ thethoki2020040i- perdildidae piridiarboimpirzyd Ngihboxy - phenyl ] - 1H
- pyridin-2-one; é t .

ert- Butyl-5- ‘P%‘%&} fopamidegxo- 1, 2- di hydr o- pyri di n-3-y1) - benzy1] - 3-

5nmet hanesul f onyl am no- benzanlde

3- [ B t er t MVBdtrg1-Butylet- H@WXE'-Z('@ oo hy-ihydro-gyagia=3t kK-bepnzysl-B1 @ thydenazsnilti n- 2
-yl met hyl) - n%ﬂ%ﬂ%&hﬁ) r|d|n 2- one;

N-[4-tert-Bu xy - 2- (2 0xo0- 1, 2-di hydro- pyridi n-3-yl) - benzy1] - 3-
th N- b
e a0, A0 MR 0 e P B ovviin S b b8 o pyr

re L oo Sy o2 - me Kb et R Py opRF it e s ¥ Bony | 1 - pheny 1

} 1Hpyridin n?e’tﬁ’eﬂl‘%sulfonamlde
3-[5-tert-Butyl-2-(3- hydroxy azetidi ne- 1-carbonyl) - 4- net hoxy- phenyl ] - 1H pyr

i di g}y 2- ong;

151-1 4- tert[4éﬁrtt3}31ut 5 me 22(2 %3 ox’o dihyéir ldn %IS)/erIéZyn] %hﬂr)o %enzyl] 3-ne
thyl-1, 3- dmhydmmdhen20|n1dazol 2- one;

(R -1-[4-tert-Butyl-5-nethoxy-2-(2-o0xo0-1, 2-di hydro-pyridin-3-yl)-benzyl]-5-
oxopyr r ol igiag+-Busarsbhaxyibke2agiotost hihyasd-pyridin-3-yl)-benzyl]-3,3-diethyl- 1 H-

pyridine-2,4-dione;
3-[5-tert-Butyl-4-methoxy-2-(morpholine-4-carbonyl)-phenyl]-1 H-pyridin-2-one;
25 4-tert-Butyl-5-methoxy-N,N-dimethyl-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzamide;
4-Amino-N-[4-tert-butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-benzamide;

N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-4-

methanesulfonylamino-benzamide;



(R -1-[4-tert-Butyl-5-nmethoxy-2-(2-o0xo-1, 2-di hydro-pyridin-3-yl)-benzyl]-5-

oxo020pyrrol i di ne-2-carboxylic acid;

3-[5-t ertwBuowlnd238(1 S) - 2- hydr oxymet hyl - 5- oxo- pyrrol i di n- PCYiRPRacapb3isiti- net hox

y- phenyl ] - 1H pyri di n- 2- one;

3-[5-tert-Butyl-2-(3-hydroxynet hyl - pyr-B&l i di ne- 1- car bony1l) - 4- net hoxy- phenyl

] - 1H pyri di n2- one;

353 [ 5- t eNt[4BukyButfl-Jratcltoxy-22(24 @xd X 0-dikaizepydilin- By et 4 ipheny 1] - 1H pyri
i n-2-one;

3- [ 5-t er t - BUigthapesup 0y )4nyiapnbepgAMige oxo- oxazol i di n- 3- yl net hyl ) - 4- net hoxy- ph

enyl ] - 1HpX]r| di n- 2- one;

3- [ 5- t er t Niidtrgrr-BuiylS)- (s fleropt-opyl 2odibydso pwrid vt 3ol ri-Biethomebryayl- 4- met hoxy- ph

enyl ] - 1Hpyri 2010/ 049331PCT/ EP2009/ 063811 - 88-

4-tert-But ylng?\ﬁa(nﬁsﬁfglgrrn&)&wenzyl) 5- met hoxy- N- net hy1- 2- ( 2- oxo- 1, 2- di hydr o- py
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53- Eﬁr It e'ri1 f@ﬁ%@&ﬂé -MehABKY-C-athareRY)-insehy - Hexe- bardiprliapypdianyyh- 11 p
2-

Zr!telr'? But(:)gfb 5- met%oxy 2- (2- ox0-1, 2-di hydr o- pyri di n- 3-y1) - benzam de;

(1S, 3S) - 3x,\rt ﬁﬁ!f /&) opent d

4-tert-bu I-%’-%ggt o0 %-?g'nq'eq&y%}ﬂ%ﬁh@ o- pyrlg# (3; lf)I% am' de;
3- Met hanesulpfyﬁﬂmLaM)mn@ydph&ﬁanmebﬁmbmyl ic acid

4-tert-butyl-5-net hoxy-2-(2-o0xo-1,2- 10di hydro-pyridi n-3-y1l)-benzyl am de;

3- [ fo t er t NButyd-Hr{i(FRhredoly 3 @xyxmet, Dydlinir@porid3- i) behAA LnivbtiRintiyé;) - 4- met ho
xy-phenyl]- 1H pyridin-2-one;

(2R, 49) - 4xMat I l r
4-tert- buIt\Iy tgﬁm#oigﬁ%ﬂ R 22n %(%wl[g dél?}tld%tp ?)r l%érjiogll)pr?egﬁ;ﬁﬂlfégﬁgg | am de;

L54- ter - 58 Yl B QYBNQTEL L B RS R i 205 3: LRy - 3- Y1) -

enzam de;
- met hoxy- 2- (p3ridke2-dn@- di hydr o- pyri di n- 3-y1) - benzy1] - N- et hyl net hanesul f onam
ide; N[4-t ert -Butyl-5

- get hoxy - B= {12r0a-Butgt slinkylhx9-20§2-b £-0.23ikydro RS Hidn1d-yB-phbhyr-ebgnzenesul f onam
i de;

20115 4- t er t TEkapesoamisky - 2- (2- oxo- 1, 2- di hydr o- pyri di n- 3-y1) - benzy1] - 4, 4-
di met hyl - pi peridine-2,6-dione; N[4-t ert-Butyl-5-nethoxy-2-(2-0xo0

-1, 2- di hydrid- [ﬁyterteBInmeyfn@)hdzefffz@l?xw phénydro-ayedian-58:phamyd]-cthyl} -N-methyl-

4- tert But yl (2-oxo-1, 2-di hydro-pyridi n-3-y1)-2-propyl -benzoi c

acid met hyl ”?%]éaé]te%q‘ Xéﬂ]&d

B PRt 3. o AR B s i )2 o

phar ITB.CEUtI cal Iz accept able salt thereof. WD 2010/ 049331PCT/ EP2009/ 063811
-89- 12. Rropaes-tamiieiic el 4ieir-Refyhd é%??b‘éﬁ}’n%‘ BPx9d i rdio-nygidiesyhekeny

cl ai 1 toC}&Ob&tgénﬁhyy%a nment as clained in claim 12 for the treat rrent

of a di sease”caus patitis C Virus (HCV).
1-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzoyl]-piperidine-4-
carbonitrile;
N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-N-piperidin-4-yl-
methanesulfonamide;
25 4-tert-Butyl-5-methoxy-N-methyl-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-N-pyridin-4-ylmethyl-
benzamide;

3-[5-tert-Butyl-4-methoxy-2-(pyridin-2-ylaminomethyl)-phenyl]-1H-pyridin-2-one;

3-[5-tert-Butyl-2-(1,1-dioxo-1A%-[1,2,5]thiadiazolidin-2-ylmethyl)-4-methoxy-phenyl]- 1 H-
pyridin-2-one;



14. A pharmaceutical conposition conprising a therapeutically effective
quantity of a conpound 5according to claiml1l or 2 adm xed with at | east one
phar macewpDcaldosomecept abl e carrier, diluent or excipi eRCI/EP20090b381use of a
conmpound of formula | as defined in clains 1 to 11 for the preparation of a
medi canent for the treatment of a dise8%e caused by the Hepatitis C Virus
(HCV) 16. A nethod for treating a di sease caused by the Hepatitis C Virus
(HCV) vi r5l$4wmmfﬁi5n®ethﬁﬁyimmio&belri-ﬂgly‘dﬁ) pyrifh-3eylj-bénrylegt-didreredf , a

t herapeutically effectijve uant t conpound according to claim1l1 or 2.
17. The net hbd: 5&‘1*113@@&[3%“%“ FGHF RO 106‘6%%”(1’5%%?%@ adni ni stering at |east one
i mmune system nodul ator and/or at |east one antiviral agent that inhibits
repl i cat i &mhS-of-Bawyl-2-(4.4-diflgoroapinetidinet | fagrbongihiidomeihayy-paphill AfirynidF240a% i n
a cell be delivering a conpound according to 15claim1 or 2. 19. The

i nvent i onNd4-rhrerBhityl- befthosy-@e@eriobbad-dihydro-pyridin-3-yl)-benzyl]-3-

5 methanesulfonylamino-benzamide;

3-[5-tert-Butyl-4-methoxy-2-(5-methyl-1,1-dioxo-1A°-[ 1,2,5]thiadiazolidin-2-ylmethyl)-
phenyl]-1H-pyridin-2-one;

N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-3-
methanesulfonylamino-N-methyl-benzamide;

10 4-tert-Butyl-N-cyanomethyl-5-methoxy-N-methyl-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-

benzamide;
3-{5-tert-Butyl-4-methoxy-2-[4-(2-methoxy-ethyl)-piperazine-1-carbonyl]-phenyl} -1 H-
pyridin-2-one;
3-[5-tert-Butyl-2-(3-hydroxy-azetidine- 1 -carbonyl)-4-methoxy-phenyl]-1H-pyridin-2-one;
15 1-[4-tert-Butyl-5-methoxy-2-(2-ox0-1,2-dihydro-pyridin-3-yl)-benzyl]-3-methyl-1,3-
dihydro-benzoimidazol-2-one;
(R)-1-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-5-oxo-
pyrrolidine-2-carboxylic acid ethyl ester;
(R)-1-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-5-oxo-
20 pyrrolidine-2-carboxylic acid;
3-[5-tert-Butyl-2-((S)-2-hydroxymethyl-5-oxo-pyrrolidin-1-ylmethyl)-4-methoxy-phenyl]-
1H-pyridin-2-one;
3-[5-tert-Butyl-2-(3-hydroxymethyl-pyrrolidine-1-carbonyl)-4-methoxy-phenyl]- 1 H-pyridin-
2-ong;
25 3-[5-tert-Butyl-4-methoxy-2-(2-ox0-0xazolidin-3-ylmethyl)-phenyl]-1H-pyridin-2-one;
3-[5-tert-Butyl-2-((R)-4-isopropyl-2-oxo0-oxazolidin-3-ylmethyl)-4-methoxy-phenyl]-1H-
pyridin-2-one;
3-[5-tert-Butyl-2-((S)-4-isopropyl-2-oxo0-oxazolidin-3-ylmethyl)-4-methoxy-phenyl]-1 H-
pyridin-2-one;
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4-tert-Butyl-N-(4-fluoro-benzyl)-5-methoxy-N-methyl-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-

benzamide;

3-[5-tert-Butyl-2-(2-hydroxymethyl-morpholine-4-carbonyl)-4-methoxy-phenyl]-1H-
pyridin-2-one;

3-[5-tert-Butyl-4-methoxy-2-(4-phenoxy-piperidine-1-carbonyl)-phenyl]-1 H-pyridin-2-one;
4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzamide;

(18,3S)-3-Methanesulfonylamino-cyclopentanecarboxylic acid 4-tert-butyl-5-methoxy-2-(2-
ox0-1,2-dihydro-pyridin-3-yl)-benzylamide;

3-Methanesulfonylamino-cyclohexanecarboxylic acid 4-fert-butyl-5-methoxy-2-(2-ox0-1,2-
dihydro-pyridin-3-yl)-benzylamide;

3-[5-tert-Butyl-2-((R)-2-hydroxymethyl-5-oxo-pyrrolidin- 1-ylmethyl)-4-methoxy-phenyl]-
1H-pyridin-2-one;

(2R,4S)-4-Methanesulfonylamino-pyrrolidine-2-carboxylic acid 4-tert-butyl-5-methoxy-2-
(2-0x0-1,2-dihydro-pyridin-3-yl)-benzylamide;

4-tert-Butyl-N-cyanomethyl-5-methoxy-2-(2-ox0-1,2-dihydro-pyridin-3-yl)-benzamide;

N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-N-methyl-

methanesulfonamide;

N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-2-chloro-

benzenesulfonamide;

1-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-4,4-dimethyl-

piperidine-2,6-dione;

N-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-N-phenyl-acetamide;

and,

4-tert-Butyl-3-methoxy-6-(2-0x0-1,2-dihydro-pyridin-3-yl)-2-propyl-benzoic acid methyl

ester; and

N-{2-[4-tert-Butyl-5-methoxy-2-(2-0x0-1,2-dihydro-pyridin-3-yl)-benzyl]-3-0x0-2,3-

dihydro-1H-isoindol-5-yl}-methanesulfonamide; or

a pharmaceutically acceptable salt thereof.
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A medicament containing a compound of formula I as defined in claims 1 to 11.

A medicament as claimed in claim 12 for the treatment of a disease caused by the Hepatitis C

Virus (HCV).

A pharmaceutical composition comprising a therapeutically effective quantity of a compound
according to claim 1 or 2 admixed with at least one pharmaceutically acceptable carrier,

diluent or excipient.

The use of a compound of formula I as defined in claims 1 to 11 for the preparation of a

medicament for the treatment of a disease caused by the Hepatitis C Virus (HCV)

A method for treating a disease caused by the Hepatitis C Virus (HCV) virus comprising
administering to a patient in need thereof, a therapeutically effective quantity of a compound

according to claim 1 or 2.

The method of claim 16 further co-comprising administering at least one immune system

modulator and/or at least one antiviral agent that inhibits replication of HCV.

18. A method for inhibiting replication of HCV in a cell be delivering a compound according to

claim 1 or 2.

19. The invention as herein before described.



