WD 2010/ 100178PCT/ EP2010/ 052661 HETEROCYCLI C ANTI VI RAL COMPOUNDS The
present invention provides non-nucl eosi de conpounds of fornula A-R, and
certai n deoieawioves t hereof, which are inhibitors of RNfcuapendosics RNA
viral polynerase. These conpounds are useful for the treatnent of

RNA- dependent RNA viral infection. Theyl-are particularly useful as
inhibitors of hepatitis C virus (HCV) NS5B pol ynerase, as inhibitors of 5
HCV replication, and for the treatnment of hepatitis C infection. Hepatitis
Cvirus is the | eading cause of chronic liver disease throughout the world.
(Boyer, N. et al., J. Hepatol. 2000 32:98-112). Patients infected with HCV
are at risk of developing cirrhosis of the liver and subsequent

{1 Bnsplant at fon. 10 HAE REROCERTICHRT IV IAECOMEQURBST | 00 V7T us' Fam 1y

Fl aviviridae that includes the genera fl aviviruses, pest|V|ruses and
hapacei vi ruses which includes hepatitis C viruses (Rlce
Fl avi v|Tﬁ1red|>a@entnn@erxﬂorl@w@d%mntm@lepmﬁ@mmwud@ﬁf fqrmulam&,ca@dwm@nogy,

Edi t or t en

publ | s gy SetBs LI i Rarchn SRR R Jop Mo g (RATHBERS,' TERED

envel opethpyiridsure owtidifon thg ti@atpest 6f REAsdspsrdait RYevsilriafedésh. RNSy genone of
none consi sts of a highly conserved 5'

15 approxi mately 4 k The viral . ge

unt r andpEtcE rlyé@?@h ler%b}torswﬂhsmjﬁﬁgéﬁw% ﬁé%@@fygwé% %gm%l%ts%qsyér otein
pr ecyr §qry ofp '1@9@619éh@?&r%é’tréﬂ&én@cﬁ"hﬁgatﬁﬁ'@'ﬁrfec%faﬁ a short 3" UTR Cenetic
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of the DNA sequence. Mre than 30 subtypes have been distinguished. In the
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10 Current and Future Therapy for Chronic Hepatitis C Virus Liver D sease,
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Asia. (X. Forns and J. Bukh, Clinics in Liver Disease 1999 3:693-716; J. Bukh et al., Semin. Liv.
Dis. 1995 15:41-63). Unfortunately Type 1 infectious is more resistant to therapy than either
type 2 or 3 genotypes (N. N. Zein, Clin. Microbiol. Rev., 2000 13:223-235).

Viral structural proteins include a nucleocapsid core protein (C) and two envelope glycoproteins,
25 El and E2. HCV also encodes two proteases, a zinc-dependent metalloproteinase encoded by

the NS2-NS3 region and a serine protease encoded in the NS3 region. These proteases are
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40% of patients, it does not lower serum levels of HCV-RNA. Ribavirin also exhibits significant
toxicity and is known to induce anemia. Viramidine is a ribavirin prodrug converted ribavirin by

25 adenosine deaminase to in hepatocytes. (J. Z. Wu, Antivir. Chem. Chemother. 2006 17(1):33-9)

Interferons (IFNs) have been available for the treatment of chronic hepatitis for nearly a decade.
IFNs are glycoproteins produced by immune cells in response to viral infection. Two distinct
types of interferon are recognized: Type 1 includes several interferon alphas and one interferon
beta, type 2 includes interferon gamma. Type 1 interferons are produced mainly by infected

30 cells and protect neighboring cells from de novo infection. IFNs inhibit viral replication of many

viruses, including HCV, and when used as the sole treatment for hepatitis C infection, IFN



A nunber of potential nolecular targets for drug devel opnent as anti-HCV

t herapeutics have now been identified including, but not limted to, the
NS2- NS3 awoaprootoeerse, t he NS3 protease, the NS3 hel i casecami2ailosNE5B

pol ymerase. The RNA-dependent RNA pol ynerase is 20 absolutely essential for
replication of the single-stranded, posktive sense, RNA genone. This enzyne
has elicited significant interest anong nedicinal chem sts. Nucl eosi de
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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.

Martin et al., U.S. Patent No. 6,846,810; C. Pierra et al., J. Med. Chem. 2006 49(22):6614-6620;



WO 2010/ 100178PCT/ EP2010/ 052661 -5- Other targets for anti-HCV therapy
under investigation include cyclophilin inhibitors which inhibit RNA

bi ndi ng twoNBBI 00178t azoxani de, Cel gosivir (M geni x), anPCHEPRIHO62661

a- gl ucosi dasel, caspase inhibitors, Toll-like receptor agonists and

i mrunostimul ants such as Zadaxin (Sci G4ene). 5 There is currently no
preventive treatnent of Hepatitis C virus (HCV) and currently approved
t her apijew,. ToliaSdinievtias ! AemhiyraQ aicbst ol hember. 2005 89(5):DeS0; gNL a0idrk er al., J.
devel opnent of new pharnaceutical conpounds is essential. The present

i nvent et ekt U W(EORP8hd according to formula AR or a

phar maceutically acceptable salt thereof, wherein: 10 Ais a heteroaryl

SR, AR RSP0, U R B
2- 0X0- Kals thehieBy s QtsBMisb Ml i tFeafin® Bfd ﬁreyéntﬁ%dliral infections, in particular, hepatitis C
|

6- 0xo-1, 6-di hydro-[1,2,4]triazin-5-y1 said heteroaryl being optionally
subst i titfeeliprhpnhaisesgenin lingheptsoyhen wed 3 epanliastiop wibh cath osheglard xwith e | a,

b or Le: . is.N r. 0 (if .S . X| X 0 | . r one of
oy RS0 Gkl 3P O To PR QR0 B i, 87 01,
i X i pedileded inferfand, cibhviragQ @tdiedse aitebitte;poRdacrise ihlyid O csmaAngtdiBting RNGI2 Ar

or R3a and R31 together are =CHAr; 20 Aris phenyl, pyridinyl, pyrimdinyl,
pyr azi RYMPERN]sy antiaBseRPMPEpRdsonalsafide saapEn dusersdestiBies niratnagiahliBhe t o

three sybshbhBHERSs, REARGHERARRMHNA ADRPRSABS S L GioAt iy and<l_6
al koxy, %%_g aPﬁlny, S’% ]% _% %f/c?r okya{]ﬁg/]l : %a?]gggn, ’cayang, SC%%% KR Rd,
Cl- B acytimfidcnios c¢ropi)nds NSRaARmmifitionrGohiReRdy als¢ Chipns p@NdaRRda eordpound
O(CH2) n leltd; V\ﬁ) 2010/ 100178PCT/ EP%PlO/ 052661 - 6- .
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

15 ribavirin and interferon, may be administered as an additional combination therapy with at least

one of the compounds of the present invention.

Other interferons currently in development include albinterferon-a-2b (Albuferon), IFN-omega
with DUROS, LOCTERON™ and interferon-0-2b XL. As these and other interferons reach the
marketplace their use in combination therapy with compounds of the present invention is

20 anticipated.

HCV polymerase inhibitors are another target for drug discovery and compounds in development
include R-1626, R-7128, IDX184/IDX102, PF-868554 (Pfizer), VCH-759 (ViroChem), GS-9190
(Gilead), A-837093 and A-848837 (Abbot), MK-3281 (Merck), GSK949614 and GSK625433
(Glaxo), ANA598 (Anadys), VBY 708 (ViroBay).

25 Inhibitors of the HCV NS3 protease also have been identified as potentially useful for treatment
of HCV. Protease inhibitors in clinical trials include VX-950 (Telaprevir, Vertex), SCH503034
(Broceprevir, Schering), TMC435350 (Tibotec/Medivir) and ITMN-191 (Intermune). Other
protease inhibitors in earlier stages of development include MK7009 (Merck), BMS-790052
(Bristol Myers Squibb), VBY-376 (Virobay), IDXSCA/IDXSCB (Idenix), B112202

30 (Bochringer), VX-500 (Vertex), PHX1766 Phenomix).



Ra and Rb are independently in hydrogen, Cl1 6 alkyl, G _6 acyl, G _6

al kyl sul fonyl, G _6 haloal kyl sul fonyl, C3. 7 cycloalkylsulfonyl C3 7

cycl oal kywo@bio/®oeBkyl - sul fonyl or G _6 alkoxy-G _6 awbynﬂntmmﬂy%l S 02
(CH2)nNitel td, carbanoyl, G _3 al kyl carbanoyl, Cl1-3 dial kyl carbanmoyl or
benzoyl said benzoyl optionally indepeffdently substituted with one 5or two
groups selected fromthe group consisting of am no, halogen, C 6 al kyl or
Cl-3 al(kméﬁuﬂgmrfw afi-HoV tFB’eragga dndRg me@t1ga@aﬁ@ﬂmycwpmmhmfoﬁggnvhl& 1_6

al kyl, G__6_ac or a cyclic am.nne; R is_ hydrogen, Cl_6 alkyloxy or C1

6 hal d%hlt@ B&&g@ﬁimgéo ROEAZO BT Selggsivi eméhanﬂré’g"@t%@.f apgledpsidetits to
whi ch t;h rogen or
Ro. and ROAPESqu LS Pl iRy Mt A R ER B AL O e
attachélmﬁhnn)a 2, 3- dlhydrobenzofuran R4i s hydrogen or Cl _6 al kyl; R5is
hydrogen, Cl1_6 alkyl, Cl1_6 hal oal kyl, C1_3 alkoxy Cl1_3 al kyl or optionally
substituted benzyl; 15 K-2a5 R21' and R2 %j when taken |ndependently are
sel et ddernidepaeribrng grevansive Cratgieat ehilcpagtis € virusdlV)ad syeentbrapproved
fluoro or th e C2_4
D b L R TS L AR B A R A
Cl_2 flphexngrkltydal c@hipounds is essen‘ua(l ii). either le or R6 and R2a together are
CH2-0 and together with atons to which they 20are attached forma
2, 3-di hydro- benzofuran and R21 and R2° are Cl1_3 al kyl; nis independently in
each o&dnmr@nutanmntlonmagedesfar@mppgn@ a¢aordihg seforonla A&R@ loar phamcewaially
acceptableugg ttE ﬁ@’ The present invention also provides a nethod for
treati f§°? Wi daergo Bﬁeﬁlls C Virus (HCV) virus |nfect|on by

ad nisterin ther t|c |1y effective quantit ound ac ordlng
#br rmusfi ﬁetﬁm@ 9&? REtCd Aomdas 2rve %%lstmgwé fymhy(@a% pwa

aam ni st o1 eda.oa83 qrdlﬁ}gﬁré%@}a'%hrsﬁ .o -1 BERES-p oAb a%h Logmounds or

i mrunonodul at'ors. The present I nvéntion aiso provides a rethod
i nhi bi ti ng rdépldreayiiomdio#-dHe\s-yiand cetd- l,l6yd1h1‘x:d1'mﬁi §t4étrr1azng iaylcsarcblmnﬂdaryl

according t%efn%ron%onalér subst[][utaeg rﬂ%fégen eéll;ea t}h, 13 halo hIlto)llr 16 a OXY;

R is Ia, Ib or Ic;

or or 5

15 Ia Ib Ic
X is NR* or O;

ifX is O, X" and X? together are oxo, or one of X" and X* is OH or Ci.3 alkoxy and the
other of X' and X2 is hydrogen; or, if X is NR?, X! and X? together are oxo;

R* s hydrogen and R* is CH,Ar or R* and R* together are =CHAr;

20 Ar is phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl optionally independently
substituted with one to three substitutents selected from the group consisting of hydroxy,
C1 alkoxy, Cy¢ alkyl, C1 hydroxyalkyl, halogen, cyano, CO;R®, CONRRY, C,
acylamino, (CH,).NR*R”, (CH,),CONR‘R? , (CH,),SO,NR‘R? and —
O(CH,),.CONR‘R,



WO 2010/ 100178PCT/ EP2010/ 052661 -7- The present invention al so provides a
phar maceuti cal conposition conprising a conpound according to formula A-R
and at | exetommwopRar naceutically acceptabl e carrier, diPCu@prRolonsS®KCi pi ent .
The phrase "a" or "an" entity as used herein refers to one or nore of that
entity; for exanple, a 5 conpound refeftls to one or nore conpounds or at

| east one conpound. As such, the terns "a" (or "an"), "one or nore", and
"at | edStand R& arciabdeRadegBdnihpiogehangeabllyC heicel, T,  Ahglspis@deC'as defined
herei n above"” refers to the broadest definition for each group as provided

in the SumeripabelsuianylnGenevcilioisulitayhb foagedealkylim alk-sglfpndionén-s
enbodi nent s ide i | b iin~each
enbodi nment 52{8‘2 éljli? %ugﬁgeu%r%?’ls g)@%ﬁﬂg "?{%ﬁ{ld\é@ég??%’gc?%ugﬁﬁﬁtg eo%l? gl’fdest
definition plidkylctarmaeyltondeBoyisaiy bafzoly heptionwlénindependés lyusbst itutedtvhittsone
specj fication, whether in tragsitional.fhra e or %n t he Odﬁ& f &he
claitn the PIHR gr%ﬁﬁql?%f &gm (A group SRS RG aMie helger G YE% et as
having an opgRi1QMERMaAR@NI Ng. That is, the terms are to be interpreted
synonynmously Wwith the phrases "having at |least” or "including at |east".
When u hpat he r S, terg ! i.sl.ng’. means that the
15 pro?gggaphggugggggg laéP§?% gggiffé L?%%%ﬁ?lgﬁggﬁ%% |n%?ude addi ti onal
st eps. en.used in the gont ext -of ound,ar BPOSIL I on term
conpr 121 ng Tliakdh kit «ERBNERh3uhRoFRIBSHAD R ErE R PREHbrele HERRE ™ e
recited featocifer WithCAGMOMERhBh thylardByactd Rrinnch, 3dehyadstichiofaah; f eat ures or
conponents. The term "independently" is used herein to indicate that a
varj@blgg i s iapRirb&G driR&M 1A & dellRt ARABHLO i thiQier WaGAHRSE B Whh Rig38nCe
or absence of a variable having that sane or a different definition"within
t he sanme conpeched. formhag,3-dihydrobowpbumd i n which R' appears twice and is
defined as "independently carbon or nitrogen", both R's can be carbon, both
R's camR’be ns hydvgem, ord? saieyLR' can be carbon and the other nitrogen. \Wen
any variable (e.g., RL, Rd4a, Ar, X1 or Het) occurs nore than one tine in
any nmoiRety a¢ hyboger yl alksie i ¢ hilbglkghd , d afkoki At nallsoopeptivas]ly sistyee or
clainmed in the present invention, its definition on each occurrence is
independenttﬁﬂﬂﬂis definition at every other occurrence. Al so, conbinations
of substjituents gnd/or variables are perm ssible only if such conpounds
resld t R'n Rt abd R cohpbemigken indgperdam)ylge sqepaiingrradonttstes € 1-:glkyiHe -
synbols "*" at t e f~a Qr""drawn through a bond each refer to the
poi nt of at@a@ﬁﬁ@%%”%ﬁ‘%c?ﬁﬁggﬂ%%%ﬁOaroup or other chenical noiety to the
rest of the (lipive&itakedfogetie R>F ind R*aogakdr.ardOusmethgtenexadRrl eis (Ve @lks0) OR4
wherein R4 = 1,-4(1 or -FMeC(=0)0-<1 .

Ci-, alkoxy, halogen, cyano, ¢arboxyl or C;.,; fluoroalkyl; or

(iii). either R' or R® and R** together are CH,-O and together with atoms to which they
20 are attached form a 2,3-dihydro-benzofuran and R* and R* are C; 3 alkyl;

n is independently in each occurrence an integer from zero to three; or,

a pharmaceutically acceptable salt thereof.

The present invention also provides a method for treating a disease a Hepatitis C Virus (HCV)
virus infection by administering a therapeutically effective quantity of a compound according to
25 formula A-R to a patient in need thereof. The compound can be administered alone or co-

administered with other antiviral compounds or immunomodulators.

The present invention also provides a method for inhibiting replication of HCV in a cell by

administering a compound according to formula A-R in an amount effective to inhibit HCV.



5 A bond drawn into ring system (as opposed to connected at a distinct
vertex) indicates that the bond nay be attached to any of the suitable ring
at ons. Theoteromobpt i onal " or "optionally" as used herePOoTrPans/oftsat a
subsequent |y described event or circunmstance nmay, but need not, occur, and
that the description includes instances-where the event or circunstance
occurs and instances in which it does not. For exanple, "optionally 10
subst i tTeEcschEiansmtibhatsotpaevidgtd siagdbocusitdl sbirputiteh smhptisind@yompagidpor at e a
hydrogen or a sub stituent. The term "about” |s used herein to mean

appr oxi3fearaing to foymufreATR gndaf legst opgplprmyceugipally asgariablgamicr. kllugom " about
i's use%X&Bw pnjunction with a numerical range, it nodifies that range by
extendi ng the boundari es above and bel ow the nunerical values set forth. In
general, the term 15 "about"” is used herein to nodify a numerical val ue
above and paplsewa’t et aht@d ay adddechdin fefMidfid BREEr MbredTYhat AhtityS A cR@hSlea t he
recitation of a nunerical range for a variable is intended to convey that

t he 3 neemppur 198fs teonsradnqre semppyrils ohat lpast oap Fempeindl Assushhotermpea’val ues
W t hin »{ ange s, T Lahl ' .S h .y discrete, the
variabﬁép?%hibgggaﬁgg%Vémgnét?%%gg%r&ngﬁgé%Pn%ﬁ%nggﬁﬁﬁﬁ%?¥%aI range,

i ncluding the end-points of the range. Simlarly, for a variable which is

i nher eRtl Y hERETAHIGHS hilR ARVEaRESs £Alle BRaBAYALAiliRoR Y h&RbroVfhY Brofdctine
nunerical range, i1ncluding the end-points of the range. As an exanple, a

var i abliethgfiugpimiry oféscinivtrénas tihalwoadesvehine sinpélt otbarentbod ey proadetbe 0, 1
or 2 for,variables i.ch are inherently discret nd. can be 0.0, 0.1,
001, Belgta SUBPNERy Gk e G foterl e b il e R Rk ent | y
cont( N@eted rétnilCAIMPOMIES dRfinftdh PdAdAt IR tRXBihinaryt thOWBhSen. Taut oneri c
conpounds can exist as two or nore interconvertable species. Prototropic

tautoners result fromthe mgration of a covalently bonded hydrogen atom
bet weerAstwod at ihissspedifivdtane whcthenmraakdngitexalgthrasa oe gquihkibbdy afnharthims thenpt s t o
i sol ate an,jndiv%%§a%¢§autoners”usualIy produ&e f m xture mhagf chemni ca

and WSHH169100 EISSPLOIE5 36569 begnteiigied anhavieetRPeddst BCrRYRSi st ent

Wt h - a TRy WhE t@ns GRMBAKNARrprdRE s PR o8y AfitH thE pRAL hBYih Y d kedstdgpendent
on chem cal features within the nblecule.” For exanple, in nany aliphatic

al dehydesluging ddtastieheswstd mghacwtteit dé hpdecess, He tkiest tconarising” ectons that the

01 BRSBTS B G ROIR B PSR SELE T O
(- & =0)coMaxt 6% coatpolitl sMNcompRdiocaiditaen (coelpridl” Mdansthat th€eoMNpRldNr)

tautoners. The |latter two are particularly common in heteroarﬁj and
het er o¢paIPPEition Mgiidanet ledé therreeitadifcatinee At FoRP@sEENP Bsaly Include pddidenal

forns $&¥ﬁggoggggﬁﬁ%gé: It will be appreciated by the skilled artisan that

sonme o e conp s of formula A-R may contain one or nore chiral centers
and therefore exist in two or nore stereoi soneric forns. The 10 racenates

of th?ﬁ%eh&%ﬂﬁﬁ&th&ﬁnﬁﬂﬁhﬁkyH&%mh%Q&ﬁ&ﬁeﬁﬁgagkﬁﬂﬂgﬁimﬁﬂ&iﬁhﬁ,oh@hﬁﬂﬁce
enantioner, as well as di astereoners when there are two chiral centers, and

m x2r esthoat tagatd ty tenpricgsheciomalistnoeswé eiviiigbldihawing thao seme ong diffgienh defititien
scope of..the present inv ion. It will, be further appreciated t.he
ki T eq it e R E T PbOoh s o mPouERrth ke SnB R BT et
endo- OindeyardeRtl tabdRbl Kitog@Ndbdth R "PELSIRNdarbdhy BHHhi FOR cGP¥EhBroRed, br one R"
configurations. The present invention 15 includes all the individual

st er eoicsdhe eybprayd the eilier NBYARER) | racenic mixtures or partially resol ved
m xtures of the conpounds of fornulae A-R and, where appropriate, the

LR R Bt e SCSIRES RN 435, 3 ©
25 formula depicting and describing compounds employed or claimed in the present invention, its
definition on each occurrence is independent of its definition at every other occurrence. Also,
combinations of substituents and/or variables are permissible only if such compounds result in

stable compounds.



resolution can afford stereochem cally pure conmpounds or m xtures enriched
in one or nore 20 isoners. Methods for separation of isonmers are well known
(cf. AlliwgenioNool7z8 and Eliel E. L. in "Topics in Stereech@ar&inyisst Vol . 6,
Wley Interscience, 1971) and include physical nethods such as
chromat ogr aphy using a chiral adsorbent8- |ndividual isonmers can be prepared
in chiral formfromchiral precursors. Alternatively individual isoners can
be sepamatsgehbeRem gahé ynd sbendrorxture- bydrhen IﬁEIBGgIﬁ:h boidesRb ek © thapdiat W t h
a chiral acid, such as the individual enantioners 25 of 10-canp horsulfonlc
aci d, Chatirdhmeat aka finctiopabptoupior gHhsE shasHes! .rematafta thetrﬁﬁtt%ﬁthlecma@me of which
dlacet¥ Lar %ﬁrT aﬁh%xa .i ¢ acid, pyrrolidone-5-carboxylic acid, and the
i ke, rac ional Iy cryst ﬁllZlng the salts, and then freeing one or both of
the resol ved bases, optionally repeating the process, so as obtain either
or both substantially free of the other; i.e., in a formhaving an optical
puritylﬂﬂx>93%¥wmamﬂhﬁiiwe<ﬂ mhe+«€£eﬁ§:3% bMaf (= O lently linked to a
chiral conpound 30 (auxillary) to produce diastereoners which can be
separated by chromatography or by fractional crystallization after which
time the chiral auxiliary is chemcally renoved to afford the pure

enani i gnbosl draW®iR6 Tk 50 dmE RGP ieR&DbGoahdbEllat-allistinthecrea)rindivatts tioft teor nul a
I ontain.a basic center and suitable acid addition salts are forned
fron1a 3| n%ﬁl@ﬁ*ﬁ%@ %ggx?%@ﬁéu@§ﬁ1gng #QdMpl es of salts of inorganic acids
i ncl ude the hydrochl oride, hydrobrom de, hydroi odide, chloride, brom de,

i odi de, sul f Liral hos h e

Exanplggég% sa%ﬁgggfggﬂggﬁPgTaC| ég%H%thggg%g#% égﬁgg%%¥§?§§9@%a§%%“9r
aspar t aireumktesdd 1ai g butadcd @oaoecurbibthirhatiescripaors e Rides inklafsdd whekatkcat e, D
and L-tartrate, esylate, | ate, mal onate, orotate, gluceptate,

met hyl SHEHLF @HC@%@}C&@@CW@ laa% sRetsan Whichyih das net- eFort %Wéﬁ eOPtFﬂnB]é}‘nz at e,

ni c nat e,
o oy b E hBlRRh G Aoy WRIER o SR PpBohER B oL T b e
sal ts selestBemge et al, J. Phar m SCI., 1977 66.1 19 and G S. Paul ekuhn et
al. J. Med. Chem 2007 10 50: 6665. Technical and scientific terns used
herein have the neaning conmmonly understood by one of skill in the art to
whi ch tlhe tg‘uﬂe'éaévnu ”il&wwgthp@m ﬁ@em@?m approximplelys ibthh eegip s ef, garghhedr aRenér ence
is nmad Oy Lou n K f

i 11 g ool G R ARl FadO R RS HOHRS! Bl BREFLP
princi pkeadafg t]ﬁﬁﬁﬁj’ma@és%yvé el b&ﬂ@wﬁmdnmlcahﬁhld& sa ﬂontlinInSge]iael the term

Phar macol ogi cal Basis of Therapeutics, 10th Ed McG aw Hi || Conpani es

I ncl3 NéWu%o’rS psgdlygn to medify paumesiga nafusrabare andhbelow daretintsd tialue by A
preparwggkaQﬁgogonpounds generally are either available from comrerci al
suppliers, such as Al drich Chem cal Co., or are prepared by nethods known
to those skilled in the art follow ng procedures set forth in references.

Mat er i ssusedl B&GmN e radithtioR ®f b inkMetial WtigeToff £ 8THNCiE iERIABsl Qotvdy tRE the
foll owi ng 20 descrlptlon and exanpl es are obtai nable from comerci al

sour cesnvogtpe 8wy b hegoficekwith thavareblieani! te yay Abthe valyepwethinrtbat raagee Thesn
d F R
Synt hedyist Wbl PhLER BHGRuP S ER (o Rl §00 & iPRASY RclR R4S

Comyr e manrtive riiggamctudiigains bad-paintsaitshe 2nge. e&imﬂa@y} 9V 4 eyria¥EHyhidew Yor k
1999; Cowprehen5|ve C}ggnlc Synthesis, B. Trost and_ |I. Flem ng (Eds.) vol.

1-9 Peﬂla%?ﬁ%ycenﬂws & VAPl canhfRamhdASnY ecaltles e&g}'@mualeeﬁ@ﬁﬁ%er y, A R
Katri t%ﬂucﬂﬂ%tl@ en rpo'ﬁﬁ? f t(hg%ﬁ)g ng gﬁ?‘%pl% LAt iteh Qﬂescrﬁ) %as havnl}é os

Conpr ehensi ve Hete ocy mstry R Katrltz y an
(Eds) Rahlgahuweelm fand @, &996,0, V@i 2 far x:tahabws dvlﬁ?ﬂgaa mdleRelalgtdummc, amd kary b&

sons: Yor Vol umres 1-4 d wi.ll mli se skilled in
The ar 000 08y, GR0 arsBup Menrctbr e BN yhtees sk B Bt s PGBy ovi ded
conpound according to formula | 30 wherein A, R RIL, R2a, R2b, R2e, R3a,

R3 b25 Réqon’%sunﬁ{sﬁ ? % or ulm %%(’hﬂﬁdt'au%me é(z%leP)gnerl)lc 2% ﬁg)?ﬁl% I8 nb B3 %}]ﬂet(x%l

above enbo S prov i'ch can be
more interconvertable species. Prototropic tautomers result from the migration of a covalently

bonded hydrogen atom between two atoms. Tautomers generally exist in equilibrium and

attempts to isolate an individual tautomers usually produce a mixture whose chemical and



WO 2010/ 100178PCT/ EP2010/ 052661 - 1 1 - present in each enbodi nent and
which are not explicitly limted retain the broadest definition provided
above. PrwbeprogoerBe conpounds of the present inventionPai@EPeén/oRBa; R21)
and R2° (i) when taken independently are sel ected independently fromCl_3
alkyl, G _2 alkoxy or G _2 fluoroal kyl-%r 5 (ii) when taken together, R2a
and R21 together are C2_4 nethylene and R2° is ClL_3 al kyl, Cl-2 alkoxy

hal ogemhgsicdliprébettidsaroedrsistent iith @irhixjure 6F Edtgpounes. OTheFﬁosamﬂl dRke tdetrhes ar e
CH2-0 and to‘g@%her Wi th atons to which they are attached form.a
2, 3- di AygRISD QBPhi?faﬁa]aﬁ%FuF@I’”t%HleP&Ole@%% tar xagpley fn many gliphgtigecond

embodi ngpj, ﬁ?Js %H{%ﬁ%&%{ﬂé dsrh\égtgfd'eﬂﬂie gm% é&kd @nﬁrp?é/d %ﬁ?ﬁ@sﬁﬁ{@%&ﬁﬂe&% Afdi ng

to 10 for erern 0XO0-
NR4 or efipl %ﬂn@n@io)(ﬁna:texgdfdmmompthmpw ﬁmtansermpﬂclmindtbﬂo%nshb@(*@)ﬂCHd tple@(nyl

veht RN G e hies Bl tra E bl - abopaN A e g G id - NRIRTeE A | s
2- 0x0- I XNARMAN QaR¥bdi Thd1ater tvd bid ?clcu?ﬁrl %ONBfOIpI'h HicratdyBid m&rdQagt her

are oxo, Ar is opt| onal Iy substitut eéJaphen and |l e and R2a together are
CH2- 0 aimgs asd tlmgmtsmtrmvmﬁlhnanmmpassﬁmﬂlt@llttomhley fams odthcawggufids: m a

2, 3-di hydro-benzofuran and R21' and R2° are Cl1_3 al kyl, preferably nethyl.
Preferred. are conmpounds wherein Ar is phenyl substituted at |east by
(CH2) " Tow Ry nRRkRiashbydeiskilied agisgp (hat 8@16 Bf the egmpeds 9y formgla 4-R may

hal oal :
al kyl - I%{ﬂ%ony DKE§%%EHQEQ%§Q%§m%§&%&p$%%1?%%? fﬁﬁg%gggg(}y g%%y %J?Fonyl
Rb 16 hm&nmgsmfﬂnﬂeﬂﬁnmnlﬁmﬁem@umhhmgmMSanéhhmmﬁﬂmhﬂdkﬂﬁnbneénambnmresent

invention there is ded a conpo accor di .to fornula rein Ais
2- oxo- VL %u%%f‘tr%o 5 ’h TQfre t% Elffﬂéentﬁr% %n Jties gartig YS%F V‘t“éi‘get her
are OX%pec‘f‘ﬁc Hﬁst%%hféﬂadré WithHPSE 'sédrﬂe%q tl@l&‘r@ééht AREntRR:. qp@ll%ﬁﬁ‘@lglet her are

CH2-0 and together with atons to they are attached forma

2, 3-di hpplneolat@értwdhwlaﬂechmﬂsmnat whstltmon oBhatrep@t rBigadak bk in tithes eirdd- cainot her
enbodi nent ft h[ (; |nvtent| n there. i |3 rf)vi dted aFﬁ &pourt\d accordi ng
to for fif & SHEEr Pin PPV ’ﬁn(‘i?}ﬁ%l;’% ﬁgP TG{TRUCHS, [ S PCPRIt Iy enion} o NRa
or 5 Xecladd af2hd RARENRI stFeBisOiRrs (Al bfanbiBikRNahéamis %h%tés%%drtﬁh?nw and
R2a and R21 taken together are ethylene and R2° is Cl1_3 al kyl, hal ogen or

G _2 flIrerobsdinigtures aithooooporndy 78anr kRp2oRomdspbere apppripts, téletlrtﬂmdua

enbodi t invention there is provided a conpound according
to forwg)m%fu\:/\;o%éﬁl&é%rs 2-0x0- 1, 2-di hydro-pyridin-3-yl, Ris la, Xis NR4

or 0, XIL and X2 together are oxo, Ar is phenyl substltut ed at | east by
(CH2) " Nig R wheds&laR bgﬁsédsas%cl@o@@a)ﬁlbe r@o‘lx@d@hﬂéﬁh&ﬂnfdﬁﬂéﬂwl 1s§ilne§s The

hal oal kyl sul fonyl, C3_7 cycl oal kyl sul fonyl, C3_7 cycl oal kyl -
al kyl - sr@ﬂoihmmlcaﬁ a&ordcslereocahlekmaﬂfly@m%coampqahéWIfmrxwres Fyiched hwireozgemren is

Z€Tfh @ 1somelr§jl o’ds $2r separatlon ofelsorners Xre well known (¢f. Allinger N. L. and Eliel E. L. in
"Topics in Stereochemistry”, Vol. 6, Wiley Interscience, 1971) and include physical methods
such as chromatography using a chiral adsorbent. Individual isomers can be prepared in chiral
form from chiral precursors. Alternatively individual isomers can be separated chemically from
a mixture by forming diastercomeric salts with a chiral acid, such as the individual enantiomers

25 of 10-camphorsulfonic acid, camphoric acid, .alpha.-bromocamphoric acid, tartaric acid,
diacetyltartaric acid, malic acid, pyrrolidone-5-carboxylic acid, and the like, fractionally
crystallizing the salts, and then freeing one or both of the resolved bases, optionally repeating the
process, so as obtain either or both substantially free of the other; i.e., in a form having an optical
purity of >95%. Alternatively the racemates can be covalently linked to a chiral compound

30 (auxillary) to produce diastercomers which can be separated by chromatography or by fractional
crystallization after which time the chiral auxiliary is chemically removed to afford the pure

enantiomers.



In a fourth enbodi nent of the present invention there is provided a
conpound according to fornula | wherein Ais

3- oxo0- 3, wai2bwdror7pyr azi n-2-yl, Ris la, X is NR4 or 0, PRTIEPanG/0X&6t oget her
are oxo, Ar is phenyl substituted at |east by (CH2)"NRaRb wherein Ra is
Cl_6 acyl, Cl1-6 al kylsulfonyl, Cl_6 hal®al kyl sul fonyl, C3_7
cycloalkylsulfonyl C3 7 cycloalkyl Cl 3 al kyl - sulfonyl 10 or C1_6

al koxy-1G¢ cﬁn@bkndssdﬂﬁﬁmnﬂi T nf2Y costahydbRueitnandndsiiebeeicdl addidn |2barcR2c each
are methyl. In a fifth embodi ment of the present invention there is

pr ovi déermeddenm aeide “aebdetm agnfexis §?r1‘i$uE?é?mpl%‘eeréitﬁ0ﬁénP%amc acids include the
3- oxo n
togethgwﬁgggﬁégéqu§¥ﬂﬁgaﬂ% %é?gbdléﬁggﬁvghbéFh %ést ?%Hg%k&%ggbﬁﬁkéreln

Ra is @ho@hateyhydré‘gerﬁplmb}bd}alts UEfammyi¢s, ofGaltGofrakaat kgﬂtismlchldﬂybetat@ﬁ_,lﬂlarate

cycl | sul fon C oalk al kyl - sul f on 15 or C1

al k e%oe eaﬁlwiyt%tm tfeamﬁe ga% %’&196%% Yo &t gndidacise, DP&‘EE R2c each
ar e rrettmlate b e, %hesmteemqqiafsea;otaé gmppdrfee%mylméeﬂ&ﬂe%té BREErohste, 2-
provi ded a conpound according to formila | wheréein ATs

2- 0x0- Tapsydithytdsydet pyhibahizate 3aigdtinated 1SRth1csnalteb malate,andeateritiate rghodinatent of t he
present inv ntlon there is proy iided.,a co d.accordin nmul a
ther of S sn gt bnrof cEr G M) g PRSRE RRRFPES 85w sh Wbl s TR §
subst i BH&der20 pPanh. 2Nd192356: R29 hnd B82S. BAtdkudh @ ey Mbd. drnena260mht h
enbodi nent of the present invention there is provided a conpound accordi ng

to fbr mI6P. wherein A is 2-oxo-1,2-dihydro-pyridin-3-yl, Ris 11), Ar is
phenyl substltuted at | east by (CH2)nNRaRb Ra is Cl1 6 acyl Cl 6

al kyl sul f on IoaI fonyl, C3 7 Gy cl oal ky] sul f on

L AP e el A R N e e e S
hydr oggRiil i thSarf & @hiRR %el?r@s%n%bentf&%cpe%ﬁl@ A& BBV e dbfndd. RbREhce is _
enbodi ment of the present invention there Is provided a conpound according

to formdds hleralmwr@musl\meﬁlozl«abg@s an@ mdidmpbirkaopyrtd diase 84 ykiill amtheRri. Standard WO
2010/ 1001 78PCT/ EP2010/ t h t
nvont O DHENBT SO BPBUT AR 2L RN e ARG Lt By W SOTTURER R A i

2- 0}~ Gibfngh "Wl RrapyinkStb Biedr BsistdY T hrdpsuti®, 16RBEJ, MEGRROERNC@MPardflint S
CH2Ar, Ar is optionally substituted phenyl and R2a, R2b5 R2c each are

met hyl Naw Yark @081k rikhe seavbegimetenials gnd rongenss eléfeirﬂtl n‘rweng these e¢rapeunds

id
D oxo- £actaffp TRUIRGY, ASAACYBM utor: Sl RS lodbl Chemisal £y 4
CH2Ar , phgparal phaestbdskiesin ﬁ)uh@é shillell @agic ahyfo(léﬂvﬁlgmabres Ra fbsh @ 6 acyl,

G 6 alk | sul fonyl, G _6 haloalkylsulfony cl oal kyl sul fonyl, C3_7
cycl oal'Rigreness. é%tpwﬁ,-rewepewﬂ th ﬂ@tOG”laPlkE%fif@’@e ae;e aaﬂws FAJIIINERD i s

hydjp 9scripti ?ﬁ ﬁ@é)gangggs ﬁg%bta%@e’frﬁg coﬁ"]ﬁf‘e&lﬁrsguﬁ% Elé ess otherwibk ﬂa accl fth

enbodi nent "o ent invention there 1s provid a conpoun ordi ng
to 10 f(&ﬁnmall &yﬂthaMcegrmeKiu#és hgv&Zbazx alederDed ithtyehtve pyohi adifiesdr yAd Bivder i s | C,

R3a an t oge her e -..- i.onal bst d phenyl
and R2 *‘3/%% R WFSZS’\ﬁ%%Yn%nFtIg%‘ﬁ i‘?rlé% LTyZ o]# éfﬂle %ﬁgsent
i nvent '@Hﬁzﬁr@ﬁgn@zvb LAY af&mﬁﬁ%ogﬂ&ie&ﬁwmle@g\/ €P, Netvpd& 1ggyherein Ais
2- 0xo0-1, 2-di hydr o- pyri di n- 1 and Ris Ic, R3a and R31 together are =CHAr,
Aris p@wm]theszmzm_sﬂrgmze&waheme&ﬁmw aifdCHEj anNRa kBds. Repli 89 Cerggmmoy OxfoGl, 6
al ké@ SLiI95P;né{0|rhprgzensive Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees (Eds) Pergamon,
Oxford 1984, vol. 1-9; Comprehensive Heterocyclic Chemistry 11, A. R. Katritzky and C. W.
Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic Reactions, Wiley & Sons: New

York, 1991, Volumes 1-40 and will be familiar to those skilled in the art.

In one embodiment of the present invention there is provided a compound according to formula I
30 wherein A, R, RY, R* R?, R*, R*™ R* R* R’, R®, R, R”, R, R, X, X', X? and n arc as

defined herein above. In all other embodiments provided below, substituents which can be



15 6 hal oal kyl sul fonyl, C3_7 cycl oal kyl sul fonyl, C3_7 cycloal kyl-C1_3

al kyl -sul fonyl or G _6 alkoxy-C1L _ 6 alkylsulfonyl, Rb is hydrogen, n is
zero and WOa010RBbBSK' -' 2c are nethyl. In a fourteenth emrbodiPr®nsiche | s
provi ded a conmpound according to fornula | selected fromthe conpounds I-1
to 1-18 in TABLE I. In a fifteenth enbdti nent of the present invention
there is provide a nethod of treating a HCV 20 infection in a patient in
need t hegsentfin@ashoErhisd dideadhititl Riséledre mgt expliblyadpeidd ealid the dfdleitideingighunt of
a conmpound according to formula A-R wherein A/ R le, R2a5 R215 R2c5 R3a5
R315 RPSOVE! 495CRa, Rb, le, Rd, X, X, X2 and n are as defined

her ei nabove. In a sixteenth enbodi nent of the present invention there is

i d hod of t t fect t th f
onpr | SrETEbARdnmP SRR e BRI ETPY 7 TRE g aCo6) BT o
Comouﬁﬁdegéﬁ&hﬂy 2} k%cf&rlﬂ&ﬁp@n&nﬁi\fﬂ)@lﬁ ei Qalﬁyl R, hlkloxy B2ed, RehoaRecs R3a5
R3b5 R45 | e and n are a defined herein

above &RGwhen ﬂaé@tstoggtﬁér R%?mndeRRg’ygg%hﬁrmGi amethylond et Ratis Ceagtkybis 2

2010/ 100700 B30 for SRORBISLETY | %% Sevent cont h enbodi ment of the

pr esent(iif) naieeE ROBr RAefiER S0 pethiti adle Col, i@ gerhett Wizl biond ta whidehsgareaused by
HCV in a patient in need thereof co Q j si ng,co-adm ni stering a

t her apétfechedifosm a2 Pedihydra-tspenfitangnd gur?ée Seedkding to formula A-R
wherein A, R RIL, Rka, R2b5 R2c5 R3a5 R3b5 R45 R55 R65 Ra, Rb, Re, Rd, x5

15 -2 d bove 5 t i t
R I A R T TN O R iy T i
col pny feitnhdTd i *thkrteh AdE DQxo- 1L DL dhyBidpreBnB by eRBOM, eRNRY ort(b‘eX}pzhﬁlSXht
invention there is provide a nethod of treating a HCY inf ection in a

pat i enttogathasaesodon Ardpeptiesally Pehshitesopheam andR'erRngRa wepleprgpesibyleal |y

ef fective anmount of a conpound according to fornula A-R wherein A, R RIL,
R2a5 c5 5R3 R45 10 R5, R65 Ra, Rb 5 RC, Rd, xb V 5.-2 A and n
gy -y AT BT AR EFOROBeE ASATEM A HRRIE! 7 o0

interfe5Qmal th@re‘iﬂ J&% eeiRbl E-Hﬁﬁdfdlﬁﬁidlﬁﬁ MR iPILIERNRTWEDIX OfhdiXere i s
provi de a net hod of treatlng a

together are oxo, Ar is optionally substituted phenyl and R' and R* together are CH,-O and
15 together with atoms to which they are attached form a 2,3-dihydro-benzofuran and R*” and R*

are Cy_3 alkyl, preferably methyl.

Preferred are compounds wherein Ar is phenyl substituted at least by (CH,),NR*R" wherein R*
is Ci6 acyl, Cy alkylsulfonyl, C; haloalkylsulfonyl, Cs cycloalkylsulfonyl, Cs7 cycloalkyl-
C .3 alkyl-sulfonyl or C, alkoxy-Ci alkylsulfonyl, especially alkylsulfonyl R is hydrogen and

20 nis zero.

In yet another embodiment of the present invention there is provided a compound according to

formula I wherein A is 2-oxo-1,2-dihydro-pyridin-3-yl, R is Ia, X is NR* or O, X' and X*

together are oxo, Ar is optionally substituted phenyl and R® and R* together are CH,-O and

together with atoms to which they are attached form a 2,3-dihydro-benzofuran and R*” and R*
25 are Cy3alkyl

In still another embodiment of the present invention there is provided a compound according to
formula I wherein A is 2-oxo-1,2-dihydro-pyridin-3-yl, R is Ia, X is NR* or O, X' and X*
together are oxo, Ar is optionally substituted phenyl and R** and R*” taken together are ethylene
and R* is C 3 alkyl, halogen or C,; fluoroalkyl;



infection in a patient in need thereof conprising co-admnistering a
therapeutically effective amount of a conpound according to formula A-R
wher ei n AVORO10RDBI7R2a5 R2b5 R2c5 R3a5 R3b5 R45 15 R5, REETR2201R05%6RC, Rd,
x5 V5 -2 Aand n are as defined herein above and another antiviral
conpound sel ected fromthe group consi-$%4i ng of a HCV protease inhibitor,
anot her HCV pol ynerase inhibitor, a HCV helicase inhibitor, a HCV prinase
i nhi bi gk tkiRtc@bdiGvchiusi tiapickdt Rivieation tlhBreas brgittcdet dngsaad besadingto t he
present invention there is provided a hod for inhibiting 20 vira

repl i cdeingHa I whgregesis Bypxgel, ?“@M’f?gpfélqﬂﬁrérﬁép'&dﬂ%éi1S)NPefof th%élda?ﬁount of a

Fos, RoR e Y oY ATL A TR B oy R P RO LR Gt xeo

wi t h atallyémsbnpin€, phaoatgleulforyhl 2y @cbelidysblfendaCri grloatiyl@entalkyt-sulfonyl
exci pi ent I a furt nt there is the use o
np‘ﬁuﬁa?leﬁﬂ%y-m akxiﬁﬁg ﬂﬁé@%@e apaﬂsa%%hnﬁ aknegﬁ CEATB At %tﬁwlc he

treatnent of HCV infection. In a further enbodinent there is provided the
use of 0 [ e . system
nndulaggﬁ%gﬁg}&ﬁﬁgﬁ&$ﬁtiQ&%@gégnlﬁgggg aﬁﬁ%bﬁwﬁkgafﬁﬁ%gﬁﬁgaéb Irl1%at|on of

HCV f orfotniida PiépsiaiioB-oxb-34 ﬂﬂ@dfbapﬁaimmyl Rhel14, neatRhor Of XH&M Xhfection.
WO 2010/ 100178PCT/ EP2010/ 052661 -15- In a furt her, gnbodi ment there is
provi ddeRatls apsexopArgs Elefrwbwbaﬂf@fedf%#%ﬁﬂ ba/ SRR R heheseia Raist 1-0# Yo Cia

nedi ca C st LAkl h an
interfer ﬁmgﬁﬁ enl%%§?k9§@%P§2t|ze |ntng &hQ@378m?Qﬂ%ﬂ(§ E&“gﬂﬁﬂkﬁ
enbtdi medt s afkoki€: p Iaﬁsl@mifonyiy 5 lonlragveraed insis peroyREe B> R?‘beqah sid methyl.
conprising a 5 conpound according to formula A-R wherein A; R RIL, R2a,

R2b5 R2c5 R3a5 R3b5 R45 R55 R65 Ra, R', le, Rd, X, XI, X2 and n are as
def i nedn Béidi embagivent od thonsesont invertion| thers s praEideh acampend waptdjnglecept abl e

carri erfOI‘IIIqh!l F%Ere(i)t{ AQSSIRG %ﬁg dlh}gre@r%ﬁ)ﬁ‘a 1n-4{ &}’/Rlsei? Y5EARAG! @ %94 ?tgs an

further ation al one or her  groups, deno

unbr anesi@sshed fardod:@) Alresiplengl smbsﬁtatddraau@@k byrtmmy,allearm" M;e@lélﬁqmmm igsicdue 10
containing 1 to 10 car bon atons "| ower " denotes a straight

or br akdsyéylfenyl k1 hbﬁ?%zﬁlﬁ%‘&wﬂ é%?mfdéloé]éfﬁls& fWFSHgCSP %YGloéﬂtyéaneﬁﬂ@é élhléonyl Cl-6

al k i I
ol S B B R R R 80 Pshar PR
groups include nethyl, ethyl, propyl, iso-propyl, n- butyl iert-butyl,

ter t - buf WlsixtneaBsdths 0ﬂ1ﬁé<¥fﬂeserﬁﬁ&dzeﬁﬁéﬂ’ihereh§ pidwde@%f domholuad scdesiag kded
hereln may be appended to form chem cally-rel evant conbi nations, such as

"het er d@inkys amhlere'm AHaPwapkly?-Hdwdiopyidin-3-ylapg Raisdhl het er ocycl vl
"alkylcarbonyl "al koxyal kyl ," and the |ike. Wen the term' aIkyI i's used

as a syffix faoll ow angther term as i phenyl al kyl , " ydr.oxyal kyl ,
this | d0pspeiLEmpRs IR t?f‘oprgwnarwmlﬁ}@erﬁ SRV |arF881PQH’6%CC°H£1

substi tghtnada M@re@fpg it 0-dx¥01, Suhshid-paiis 358! RGE A A QbR ILI8ituted
specifically -nage ,group
20 phenyl'and R R*” R* cach are methyl.

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

formula I wherein A is 2-0xo0-1,2-dihydro-pyridin-3-yl, R is Ib, Ar is phenyl substituted at least

by (CH2)oNR*R”, R*is C1 acyl, C1. alkylsulfonyl, C,.s haloalkylsulfonyl, Cs.7

cycloalkylsulfonyl, Cs.7 cycloalkyl-C;_; alkyl-sulfonyl or Cy_s alkoxy-C alkylsulfonyl, R" is
25  hydrogen, n is zero and R*, R*, R* cach are methyl.

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

formula I wherein A is 2-oxo0-1,2-dihydro-pyridin-3-yl and R is Ic.



20 Thus, for exanple, "phenylalkyl" refers to an al kyl group having one to

two phenyl substituents, and thus includes benzyl, phenylethyl, and

bi phenyl .worrotfealoky8anm noal kyl " is an al kyl group havi ng POREPR@O0IH61

al kyl am no substituents. "Hydroxyal kyl" includes 2-hydroxyethyl, 2-

hydr oxypropyl, 1-(hydroxymnethyl)-2-met-h$d propyl, 2-hydroxybutyl,

2, 3-di hydr oxybutyl, 2- (hydroxynethyl), 3-hydroxypropyl, and so forth.

Accor dilngltshth ambodia@nhef e Preséentearion dfre ﬂsmmd@dad &@ﬂl ouind atoeding @ def i ne a

subset of heteroalkg}égrou ps_defined bel ow. The te (ar)alkyl regfers to
t

ei t her arﬁmuﬁm@@ﬁm -0XP iy - &y@npwdamﬁysrlagqi&lﬁRﬁel& gRepdBo) &yl or
(heter il Arg ﬁ)ntaﬁ’ §dﬁs§enot Phe gﬁfdéld%“%mk%%wﬂeéﬂ%tl M The term

aIkerne as us her&in val’ent’ saturate hydr ocar bon
radical of 1 to 10 carbon atons (e.g., (CH2)")or a branched saturated

di val enh ahyRvOGRERBBdIRA 68the PlesénttifychBioR het@isBREVIAONTo hyfoehd -accdrhiMB to OF
-CH2CH(| Pr)CH2-), unless otherw se indicated. Co_4 alkylene WO

2010 10orrePEWherRIDAQS 89xe6l12-dibgdro-pyredin-3tyd aad R lﬁaarRorls mydspeanead Rt ifr at ed

di val dr, I b f
ot ER R eHRAR) LR Rk TR AP oRE R SLBTE GO il fycete ©
open valhblan@ﬁsuﬁt)nﬁncm &ydleatie/ 1 gifoupl, axe cmbauaylt@i@hﬁldyltsmfbm o3 &R aacb@yncl 5

Exanpl es of al kyl ene radicals include,, byf gre not limted to, methylene,
et hyl eﬁ&yls&#feﬁywné% hyslroganp is 257 gd BneR 1F1 cash arquethyl - et hyl ene,
butylene 2-ethyl butyl ene. The term’ alkoxy as used herein neans an

-0-al k h t h th
e i et cpagRe ool B e By e H B e C e Sy
hexyj owrmulmmefeﬁlgAtlbglorxouspaﬁfyam pﬁmm yalah@ms 18R VUSRI RIEMREMcCABOL €S an

al koxy group with a "lower a kg WP reglously defined. "Cl1-10
al koxy"= %&Muwdlswml@wlwsebsémte @hqpcyla VIR Whremedthylal kyl is C1_10. The

term "hal o al kyl " as used her ei n denot es a unbranched or branched chain

al kyl rou e above wherein 1, . 3 or hydr ogen. ato are
Subst i 0ER nﬁeeﬂgh BRI qz’fia%ﬁlieéegﬂ BrEnGH (i R d Reprgmigg & "ﬁg}g to
1- br onggeh iy i Whérérpgqg@ld%ll 2- Qihfyhfwgﬁfﬂ?ﬁhw'l and R 1fs Il qv@ ARY R together are
trichloronmethyl, 1-fluoroethyl oroeth y 2-fl uoroet h y#

2 chI ors&H A |Ar lzphilﬁflbubmrtjécmw 1¢a82b52(@H1?)1dﬂBrlbetR1ys C1-Badyl, dlmpﬁdlcmwlfowl Ci.

bl i oSSR TO Wt o7 ot TRuony O € R et G g 1ok i Safeb?

used h%raﬁdyl[gulﬁﬁﬁ erﬁg)h@r(gge@umgﬁb M@Ré‘ R R*hakowdtkyl! as defined herel n
The term "hal oal kyl thi 0" as used herein refers to a group - -SR where Ris

hal oal kyl as defined herein. 20 The term "hal ogen" or "hal 0" as used herein
nmeans flh adourteenthcdmhlmdiment thy smpravadedor cdnpetiung acddréing es fosmitibayldsetecicall fkorh theand

al koxyal k u h ' enotes al kyl radical as herein defined
mherelﬁogﬁémWH 4hV§§F%§§ﬁ§%Eﬁqatons on different carbon atons is/are

repl aced by hydroxyl or al koxy groups respectively. A Cl_3 al koxy-Cl1_6
L
al kzixy infsctidrein@pagien iaheed thikef Eﬁﬁpfﬁs1ng1ycﬁﬁ1@lsy@inlgmyerapﬂdlcal&i}b kffocyiat ksyht' as
used herein denotes al koxy radical as herein defiped,wherein gne,ta three

hydr ogéh 2 &P BRgUKhaceprding terfprradp KoR wheas A-.dt eRr e R adkd By Ry Bm&la Ror

2l Koxy i RUPR® ROSRER! al koxy noiety refers to a
2y RUR REORERE NS dhe S adin R R €

In a sixteenth embodiment of the present invention there is provide a method of treating a HCV
infection in a patient in need thereof comprising co-administering a therapeutically effective

25 amount of a compound according to formula A-R wherein A, R, R', R*, R®, R*, R* R*, R*,
R, R®, R% R®, R, R, X, X', X? and n are as defined herein above and at least one immune

system modulator and/or at least one antiviral agent that inhibits replication of HCV.



WO 2010/ 100178PCT/ EP2010/ 052661 -17- 3 hydrogen atons are replaced by a
Cl- 3 al koxy and the point of attachnment of the al koxy is the oxygen atom
The t er mrswOabioowgar bonyl " and "aryl oxycar bonyl "as usedPhemP2010062%6t es a
group of forrmula - C(0)OR wherein Ris alkyl or aryl respectively and al kyl
and aryl are as defined herein. 5 The-i4rm "cyano" as used herein refers to
a carbon linked to a nitrogen by a triple bond, i.e., - CG1\1. The term

" ni t r 0'In ascwusedntheineiodir &t shd e@ngiOtionNele isTh@vide amdtied bixyatings used
herein refers to a group -CO2H.. The termoxo refers to a doubly bonded
oxygen dfscagp)causededy 'gc‘cfam BAYEntdn Begsl thangafl eaamnrisingcspradmigisteriigRanoy1”) as
used h J f | & = Cf = LR . nggen or
over o] Ty e, iR R o R b MR, A g L RREE
denot eR’A R oRP, Bf*, Rt Ri| R’ R°=B), RS BY, X, K| X ahkylarass dbéhbdberchebeia. The

term G cyl or . "al kanoyl" refers to a,group -C(=0)R contain 1 to 6.

Car bbn 0t SRt PG lr@nua%ws¥e@9819 ukagorﬁﬁlect%?rﬁm mbqrfgﬂw, G, RIOTIGSa 06
acyl grm&g&%pg@sﬁgml[@%gw&‘V\hen the al kyl chain is unbranched. The term
"aryl carbonyl” of "aroyl™ as used herein neans a group of formula C(=0)R

wherein Ris an 15 aryl group; the term "benzoyl" as used herein an

"aryl can beiphtcendr emigydiyient oftigireAein@Emtidn therephipioylde aTh&hd&o Mratiay laandvio”

as used herein denotes a group of forrmula -NHC(=0)R wherein R is hydrogen
or | owdrfegionin apatigetfip ﬁ@%iig hercaf pomElsing e-gdmmiRt B actheppeytisalneesiivani no
gr oup, WARLI 8 4 Qi TOURFBHELY FANRAIE wheLR A ROR R RDOR AROTR 30, The
term"cyclic am ne" as Used Rerein refers to a saturated carbon Fing,

conti M nB*FRHR"3RE, RG6Xc X! p¥harat was aaslefiufd edn aboweendandntatferogion at | east
one of %he. Cﬁl‘ aé)n at%gs if repl aced by a heteroatom sel ected fromthe group
consi stPFYBY REGFUAHIETIF R exanpl e, pi peri di ne, pi perazine, morpho [ine,
t hi onorpho |ine, di-oxo-thionorpholine, pyrrolidine, pyrazo |line,

i m dazq] i di o ein Cl | - at.Q ]
Subst 1 1 PE oA SRR Gl o oG BN IR fePBbEAHCY
consi stihfagridf inhalatigerin nbydithexy f cqhgiiyihg cd-avainistdriagl a thb@puticallk effyctiae

2-hydrogen atons on a carbon are both replace by oxp (=0), \Ween.,the, cyclic

am ne Adoanipisecomnonad aerosding tq tgeulaAdhvesisA: BpRi.dhal Ry, BubBi + Rut- &> by

G al 6 1ol CWa, 2 f ) .

20707 1001 FeRET B0 b S5goeT. e Siag OF qecherdfgbove, qrd anofher aniyira

"aryl subfipoyhd' sekstadsfesn tier gbnp densoties ofia GO provdasé orhihitoa, anoBcOHER wherei n R
is alkyl or aryl respectively and al kyl aryl are as defi herein. The
term cfgéfr%ﬂrwﬂgla}ﬁw%wgsh% et A0 it S aa&ad%‘f\%m

wher ei Bhifbiksy. @ CL-3 al kyl group as defined herein. The ternms Cl1_6

hal oal kyl sul fonyl, C3_7 cycl oal kyl sul fonyl, C3_ 7

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

20 wviral replication in a cell by delivering a therapeutically effective amount of a compound of the
formula A-R wherein A, R, RY, R? R®, R*, R* R*®, R, R>, R®, R*, R”, R, R%, X, X", X* and
n are as defined herein above admixed with at least one pharmaceutically acceptable carrier,

diluent or excipient.

In a further embodiment there is provided the use of compounds of formula A-R for the

25 preparation of a medicament for the treatment of HCV infection.

In a further embodiment there is provided the use of a compound of formula A-R together with
at least one immune system modulator and/or at least one antiviral agent that inhibits replication

of HCV for the preparation of a medicament for the treatment of HCV infection.



5 cycloal kyl -C1_3 al kyl -sul fonyl or C _6 al koxy-Cl_6 al kyl sul fonyl refer to
a conpound, S(0)2R wherein Ris C _6 haloal kyl, C3 7 cycloal kyl, C3_7

cycl oal kywoCuiedioad7Ryl and C _6 al koxy-Cl_6 al kyl, respe®CirEP2g10/05266The
ternms "al kyl sul fonyl am no" and "aryl sul fonyl am no"as used herein denotes a
group of formula -NR S(=0)2R wherein Rl$s alkyl or aryl respectively, R is
hydrogen or C1_3 al kyl, and 10 al kyl and aryl are as defined herein. The

t er m " guhffadiy lembadintHe thehels ravidel the Ssd ¢f 4 dvenpgoadd 6 aformB(a0)\ ANfd2 theThe ter ns
"Nal kyl sul fappyl ™ and "N, N-dial kyl sul fanoyl " as used herein refers to the
radi calPrerapasirpiRe medicmspiion the tregfgentof HieV mfastiohdar eradmipindiation Ryth aaind R
and R' : I ; espectively. Exanpl es of
N—aIkyf@%ﬁ?gﬁggpﬁgﬁﬁgg%%%éﬁﬁg&%%%#%gg{ but are not limted to 15

met hyl am nosul fonyl , i so-propyl am nosul fonyl. Exanpl es of

N, N- di ah k\histtr tamBiiment Bsth iu@BhtSndheibH dfre RBUYrodl& HedmpdsFidredntRising a

di met hyl am nosul f onyl , |so-pro&yl-nethylan1po§ylf9;¥!.3ahgmtegwg'c§rb§nnyl"
as usedonepeidraserting torfermulaiAcBl whaooniz R, e R & 1 R ¥ a1 RY| RadkinByi R', and
"N, N-di yl.ca b S ' - ( - ' lespectively

wher ei rﬁ Ee’ 1%53;2%‘0 'a%ﬁﬁ%sasgdreglg?dn%g%%%%% d;??l a (Eywlﬁﬁggeggetfoilged herein. The
pref i x phamiackb@adadaydcptabenaies, dilichher atiienl CONHR wherein R is an aryl
radi cal as defined herein. The term "benzyl" as used herein refers to a
C6H5CH2 radi cal wherein the phenyl ring which can optionally be substituted
wi t h onldicdernninlley]l” ps wded thatstity witheutdnrthdrrlmgtasiob stant we mt eoninds pandignothyr

sel ected from hydrox t hi q, an | Kyl .. al kox I r_hal oal kox

o kyl t rrersp gt R Haebchelar BYRSReco Qi RpmPtest 1ppov S b DsPBBR G ug i o
al kp abh@inikh BtV @FbePatomR] THRAEKY Fowdp alkly KYdeabie @ dlrkight oranshcdbatiay am no
al kyl, al kyl sul fonyl, arylsulfinyl, alkylam nosulfonyl, arylam nosulfonyl,

al ky| s lyflosgibanieseduceoplagning by o sxrbaw atogrr bameylkyl dskyedtbarpampiprs tane

di al kyl I y 4| yl ) i no,

ant ese SO ERTd R Y ERAABIEY s B GRL ABKP B0 Pl 6B Y8

(" pyri dewérmwikyl eréuph iiclide racthi/lX cti®lyperpstl inopiopsie d-vuefl eleadn@yipielCobutiing Wit h
two nitrogen atong disposed ina 1,3, a 1,4 and a 1,2 relationship

r espectoRNYL heysl 284 peieti ve radical names are in parent heses. The terns
(i) 3-oxo0-3,4-di hydro-pyrazin-2-yl, (ii) 3-oxo0-2,3-di hydro-pyridazin-4-yl

gr Ofé)i_ %%&ﬁﬁ@]ﬁﬁ%@%’ﬁ%ﬁ% IP%%B%ifyél{%@é%&%’%%ﬁo&ﬁi%ﬁidallg-r‘é?evant combinations,

di hydr @uéhlas?iéickdd iu@tﬁ“h/aloa{]l%}flﬁéteﬁogr}ﬂ,he‘algﬂlﬁﬂk}ﬂh\ét%cymirl?t‘i‘afﬁéilcarbonylffhe
phrase "substituted at least by (CH2)"NR Rd" in reference to Ar sinply
i ndi cat ekoxymkyli"rgdithe Bl sWhenthedensy “alioHD ys used s ¢ swfiix follaveing aaefiher termad as
opti onal . L Wt LS kgt C. th | ai r 0 ] byt
Compounhis TS bkt ooy P RRRRIRLoT ey £ B Mo LMt B8+

phar madelnlisabdtitytcdtdtbamahd eve altkstubhe seloétcd remaths othes gicdlfichy-higad kfogpand
preventing viral infections, in particular, hepatitis Cinfection

[AED) . and
di sehsddup.for exanple. nsaenylalindn refes do pmalkshgona b ERe AR 19 tadtheny!sebstiwmtss t h
ot her bi i-cal hV, anl N R 2 oup
Rl i e e T VS S
i nhi bi theviag opeo ko/tvar dkgamnto dwbstanents.sTHydroxyaledt meludgs RNpadoapgbyinds,

anti sense conpounds ucl eot i anal ogs, nucl eosi de | 0gs,
i mmnoéwgmw_ 8yl i Brbct it r@?t%ﬁﬁg%%%-@Yﬁewﬁf%{aﬂgﬂe‘&drmba%-or y
agent s, (h @bk RhQh1§S-h@Rb i MHré R Sandnd evil.1 Ab&Yr8aklyY 8 GRAMOKRHShe SHRN
conbi nat1on therapy nay
25 “hydroxyalkyl” is used to define a subset of heteroalkyl groups defined below. The term -
(ar)alkyl refers to either an unsubstituted alkyl or an aralkyl group. The term (hetero)aryl or

(hetero)aryl refers to either an aryl or a heteroaryl group.

The term "alkylene" as used herein denotes a divalent saturated linear hydrocarbon radical of 1
to 10 carbon atoms (e.g., (CHy)p)or a branched saturated divalent hydrocarbon radical of 2 to 10
30 carbon atoms (e.g., -CHMe- or -CH,CH(i-Pr)CH;-), unless otherwise indicated. Co.4 alkylene



al so conprise providing a compound of the invention either concurrently or
sequentially with other nedicinal agents or potentiators, such as ribavirin
and rel atwo 20omporads, amant adi ne and rel ated 20 conpou®d3/EPR@ENI062661
interferons such as, for exanple, interferon-al pha, interferon-beta,
interferon gamma and the like, as well-l&s alternate forns of interferons
such as pegylated interferons. Additionally conbinations of ribavirin and

i nterf eefonto Iﬁiﬂ&leﬂeor&iﬂﬁﬂchb@ﬁa&ﬁﬁd:d&ﬁva@éht adldiothrboR badtairbd mpidion 1 Uhartepy W th
at | east one of the conpounds of the present invention. In one enbodi nent,

the corRBULRRIsghe €4 of s@ﬁ@ﬂﬁy}w@ﬁﬂ% isQBEiedi Fycns it B sarepfmothylenps gie i n
25 co n O treat
R T e e S L LT

t he actradienlt hxehmlp,elmtt iace nat dinectd eatmetbBgldng, mtkgzdnnb; mapylome, \mmbthyhp;ropplnp@umu of
the prese ent| an a ent having a therapeutic effect when
use rﬁilr%tﬁ%tﬁ lie%fh fﬁlet @tlﬁ’gﬁ‘ﬁ‘ggﬁlﬁ of the present invention. For

exarrpl e, the active agent used in conbination with the conpound of the

pr esentyfnuenton 60,00 L AYEELSIONS o VA 2010/ IR0ITSRCTLERAQIOLORR001 - 20-

rlbaV|r|n analo pro ease in nuc ein ors of
HCV polsymeamahom RtHOWS| BpIpTRxy NBpBPYIORE PbutiioXy NduyyiekBsdutyadew, ot her

drugs for treating HCV, or mxtures thereof. Exanples of the nucleoside
NS5b pdryiarashe %aqymn@mdgl& their (hagerpuiLoneralkery’| dspsedhereiy dawptogan alk oxy

val opi X184 D

1941. %%%%SB%% ﬁgﬁﬁg%&k%%réﬁélﬁéhﬁ' b’ L:)éél V%eﬁ((ré’gg In fi%!m'(tég{r]llse}%% ude
but 1Gar enr{o#llyl whted albylHCU1 796 (Vi roPharma and Wet h) , MK- 0608, MK- 3281
(Merck), NM 107, R7128 (R4048), VCH 759, GSK625433 and GSK625433 (d axo),

PF- 868554 (Pf‘lgzer) GS-9190 (G| ead), A837093 and A848837 (Abbot
Labor atldeiters) “hajpiingogs ‘{SAﬁ é@ryeyl dmataracehranekadsor: br@@il@bg@m alexi BONYSy ,  VBY

01/ 4 755y gy ZRIEACH P8 O/t Rt ely s RRNR R gy Pt
03/ 0202401 -Mdbrothethyl, BeElden&uhﬁI l-MomMﬁetﬁyH‘ﬂBod?&ﬂetl%l'l dlﬁuoiamelﬁ@a,ul I eu et al .

WO 03/007945 Al), henzo-1,2,4- thiadiazine derivatiyves et WO
01/ 851?12ﬂwf0mfﬁthdeﬂ@71€1f@P¥@tyi 1-fuoroptayl, étchégroethvméo@mmtm 21CNO&Ft1®lLﬁ 2002

w005 o0BuBT " 2 TREPBLF g opionet e st s S 25 1

10/ 28/ 20@PherEinChfais tota Ialqallm@(i)ﬂﬂmfﬁlﬁﬂucbmﬂead tlﬁa’lﬁﬂﬂgzﬁ04, D. Chai et al.
W2004052313, filed 12/13/2003; D. M Fitch et al., W2004058150, filed
12/11/2003; D. K. Hutchinson et al. WZ2005019191, filed 8/19/2004;, J. K
Pratt dihcaprm \kelopimaybasiesed harcin rofgratp qgvogw@@ofst;ere R ig haloalkyl as defined

di oxo- b t

Pat ent %EEE |ca€{t|]egﬁ Eﬂé@%%lg&éiZ%%gggh%f\é% Ilfyeg?tgxogr 8{61:‘% E’E%fgiﬁssot Sgﬁzati) lug'lgi
conpounidfinédherfin. Bl ake et al. in U S. 20 Patent Publication 2006040927)
Exanpl es of the HCV NS3 protease inhibitors include, but are not limted to
SCH- 503034 (Schering, SCH 7), VX-950 (tel aprevir, Vertex), BILN 2065

( Botthr iThgdern Hgdider’ on "halS-26 0533@r¢iBmegnoiluannsy shiggued, bhyminanat ipdivgN- 191
(I'ntermune). Exanpl es of the interferons include, but are not limted to
pegyl ated rl FN-al pha 2b, ylated rl| FN-al pha 25 2a, rlFN-al pha 2b,

r1 FN- allisderms " hydrgwkyls alllcmlﬂsmﬁgfy |%f“é?‘b§?’i?m dPB‘PtSﬁaﬂ(V]ef&fi’éF‘]cﬁ‘? heei er max

al pha, {rhé\pR & eI 1%'5'1?' et N ATES Frof, %LJE%% uf eron,

| oct er on 5, %\% Ilg'rrnodrlllte %elglg{ﬁ%%ﬁ% I nter glr erfFaF%@ X Slp a- ce)%L }bAVI - 005,
PEG | nﬂ@dg)etm oraikbxyegyhatrespet i pend, 3Iallhﬂv+(EIL6raH@narhoogy raﬁaﬂ; tb IaeClr6|ab@\l/| rin
Egﬁ? ; (l;| ulpvqéjl r;ale r1]11t gll vgﬁlcgtlatg |3 %I\éllrorglerrll atorr]naéva?e Pe%?ace(? gy ara r0>e<3(lj and t g ploﬂ}t%rff erons to

25 attachment of the alkoxy is the oxygen atom.

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

groups respectively. A C1-3 alkoxy-C1-6 alkoxy moiety refers to a C1-6 alkoxy substituent in which 1 to
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repr eseht@tli ve conpounds encorrpassed by the present invention and within
the 25 scope of the invention are provided in TABLE I. These exanpl es and
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piperazine, morpholine, thiomorpholine, di-oxo-thiomorpholine, pyrrolidine, pyrazoline,

imidazolidine, azetidine wherein the cyclic carbon atoms are optionally substituted by one or

25 more substituents, selected from the group consisting of halogen, hydroxy, phenyl, lower alkyl,
lower alkoxy or 2-hydrogen atoms on a carbon are both replace by oxo (=0). When the cyclic
aminge is a piperazine, one nitrogen atom can be optionally substituted by C; 6 alkyl, Ci acyl, C;.

¢ alkylsulfonyl.



York, Volunes 1-21; R C. LaRock, Conprehensive Organic Transformations,
2nd edition WIley-VCH New York 1999; Conprehensive Organic Synthesis, B
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Oxford 1984, vol. 1-9; Conprehensive Hé§erocyclic Chemstry Il, 5 A R
Katritzky and C. W Rees (Eds) Perganon, Oxford 1996, vol. 1-11; and
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be considered as limting the scope of the invention, but nerely as being

HTust rﬁlteitgr%l %%912}513 RYGR4 Tl%laetirll e erg t[1oear1 %?lils'CIIzargldlecall wl%%gi'n tﬁlé)phe%}-ﬁtijgvgﬁgth can
optionally be 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,

25 alkylaminoalkyl, and dialkylaminoalkyl, alkylsulfonyl, arylsulfinyl, alkylaminosulfonyl,

arylaminosulfonyl, alkylsulfonylamino, arylsulfonylamino, carbamoyl, alkylcarbamoyl and
dialkylcarbamoyl, arylcarbamoyl, alkylcarbonylamino, arylcarbonylamino, unless otherwise

indicated.

The term "pyridine” ("pyridinyl) refers to a six-membered heteroaromatic ring with one nitrogen

30 atom. The terms "pyrimidine" (pyrimidinyl), "pyrazine" ("pyrazinyl") and "pyridazine"”
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("pyridazinyl") refer to a six-membered nonfused heteroaromatic ring with two nitrogen atoms
disposed in a 1,3, a 1,4 and a 1,2 relationship respectively. The respective radical names are in

parentheses.

The terms (7) 3-ox0-3,4-dihydro-pyrazin-2-yl, (if) 3-ox0-2,3-dihydro-pyridazin-4-yl or (ii7) 2-
0x0-1,2-dihydro-pyrimidin-4-one-5-yl, (iv) 2-0x0-1,2-dihydro-pyridin-3-yl and (v) 6-0x0-1,6-
dihydro-[1,2,4]triazin-5-yl refer to the following moieties:

M0 M0 Moo Noo N
O
* * / * / % Z % »
o (i (i) (i) o)

The phrase "substituted at least by (CH,),NR‘R"" in reference to Ar simply indicates the ring is
substituted by (CH,),NR‘R? but other additional optional substitutions within the scope of the claim are
permitted.

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 anti-infective 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,

HN



295 >300 0.332 1_3 /" HN (01 Cwe3 . NH2 387 >300 0.034 WO
2010/ 100178PCT/ EP2010/ 052661 - 24- Cpd.

10

15

20

25

30

WO 2010/100178 PCT/EP2010/052661

220-

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.

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
(GNLB/NVS), VBY 708 (ViroBay), benzimidazole derivatives (H. Hashimoto et 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.
Duffy et al. WO03/099801 Al, 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 A1, 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
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 (Boehringer-Ingelheim, BMS-605339 (Bristol Myers
Squibb), and ITMN-191 (Intermune).

Examples of the interferons include, but are not limited to pegylated rIFN-alpha 2b, pegylated rIFN-alpha
2a, r[FN-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, [FNalpha-2b XL, AVI-005, PEG-Infergen, and pegylated I[FN-beta.

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-fert-butyl
pyrocarbonate or boc anhydride (BOC,0), benzyl (Bn), butyl (Bu), Chemical Abstracts
Registration Number (CASRN), benzyloxycarbonyl (CBZ or Z), carbonyl diimidazole (CDI),
1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), N,N'-
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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-
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 (Et,0), O-(7-azabenzotriazole-1-yl)-N, N,N’N’-tetramethyluronium
hexafluorophosphate acetic acid (HATU), acetic acid (HOAc), 1-N-hydroxybenzotriazole
(HOB), high pressure liquid chromatography (HPLC), iso-propanol (IPA), methanol (MeOH),
melting point (mp), MeSO,- (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),
tert-butyldimethylsilyl or t-BuMe,Si (TBDMYS), triethylamine (TEA or Et;N), triflate or CF3SO;-
(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 MesSi (TMS), p-toluenesulfonic acid
monohydrate (TsOH or pTsOH), 4-Me-CsH4SO;- or tosyl (Ts), N-urethane-N-carboxyanhydride
(UNCA). Conventional nomenclature including the prefixes normal (-), iso (i-), secondary
(sec-), tertiary (tert-) and neo- have their customary meaning when used with an alkyl moiety. (J.
Rigaudy and D. P. Klesney, Nomenclature in Organic Chemistry, [UPAC 1979 Pergamon Press,
Oxford.).

COMPOUNDS AND PREPARATION
Examples of representative compounds encompassed by the present invention and within the
scope of the invention are provided in TABLE I. 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. Compounds of the present invention can
be made by a variety of methods depicted in the illustrative synthetic reaction schemes shown
and described below. The starting materials and reagents used in preparing these compounds
generally are either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled in the art following procedures set forth in

references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
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York, Volumes 1-21; R. C. LaRock, Comprehensive Organic Transformations, 2nd edition
Wiley-VCH, New York 1999; Comprehensive Organic Synthesis, B. Trost and 1. Fleming (Eds.)
vol. 1-9 Pergamon, Oxford, 1991; Comprehensive Heterocyclic Chemistry, A. R. Katritzky and
C. W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9; Comprehensive Heterocyclic Chemistry 11,
A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic
Reactions, Wiley & Sons: New York, 1991, Volumes 1-40. The following synthetic reaction
schemes are merely illustrative of some methods by which the compounds of the present
invention can be synthesized, and various modifications to these synthetic reaction schemes can
be made and will be suggested to one skilled in the art having referred to the disclosure

contained in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can be isolated and
purified if desired using conventional techniques, including but not limited to, filtration,
distillation, crystallization, chromatography, and the like. Such materials can be characterized

using conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reactions described herein preferably are conducted under
an inert atmosphere at atmospheric pressure at a reaction temperature range of from about -78 °C
to about 150 °C, more preferably from about 0° C to about 125° C, and most preferably and

conveniently at about room (or ambient) temperature, ¢.g., about 20° C.

Some compounds in following schemes are depicted as a Markush structure with generalized
substituents; however, one skilled in the art will immediately appreciate that the nature of the R
groups as defined in the claims can varied as defined in the appended claims to afford the various
compounds contemplated in this invention. Moreover, the reaction conditions are exemplary and
alternative conditions can be identified without undue experimentation. The reaction sequences
in the following examples are not meant to limit the scope of the invention as set forth in the

claims.

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0, a
Beilstein Institute computerized system for the generation of [IUPAC systematic nomenclature.
If there is a discrepancy between a depicted structure and a name given that structure, the

depicted structure is to be accorded more weight. In addition, if the stereochemistry of a
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structure or a portion of a structure is not indicated with, for example, bold or dashed lines, the

structure or portion of the structure is to be interpreted as encompassing all stereoisomers of it

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

scope of the invention are provided in the following Table. These examples and preparations

5 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.

Table I

ICso
Cpd. (LM)
No. STRUCTURE ms mp HCV

Pol!

(0)

1-1 296 >300 1.53
1-2 295 >300 0.332
1-3 387 >300 0.034




0 NHSO2Me 478 >300 0.006 WD 2010/ 100178PCT/ EP2010/ 052661 - 25- Cpd. No.
STRUCTURE nms np ICso (LM HCV Poll 1.9 / HN HN 01

WO 2010/100178 PCT/EP2010/052661
24-
ICso
Cpd. (uM)
No. STRUCTURE ms mp HCV
Pol!
1-4 371 200-202 0.091
225.0-
1-5 465 2970 0.005
290.0-
1-6 385 2920 0.456
1-7 401 >300 09
1-8 478 >300 0.006




CMve, 0 NHSO Me 464 >300 0.005 1-10 / HN HN 01 CMe, . NHSO Me 464
233.0- 235.0

WO 2010/100178 PCT/EP2010/052661
225.

ICso

Cpd. (LM)

No. STRUCTURE ms mp HCV

Pol!

1-9 464 >300 0.005
233.0-

1-10 464 2350 0.531
250.0-

I-11 450 2590 0.046

1-12 464 >300 2.37
255.0-

1-13 414 2570 0.036




0.531 1-11 / HN HN 01 CMe, . SO2NH2 450 250.0- 252.0 0.046 1-12 HN M

Nl 01 CMe,
WO 2010/100178 PCT/EP2010/052661
26-
ICso
Cpd. (LM)
No. STRUCTURE ms mp HCV
Pol'
1-14 464 >300 0.016
I-15 465 0.008
I-16 465 0.033
180.0-
I-17 467 182.0 0.027
228.0-
I-18 469 230.0 0.007
1. HCV polymerase assay in Example 11




. SO2NH2 464 >300 2.37 1-13 / HN H N (01 CMwe, 1.1 CONH2 414 255. 0-
257.0 0.036
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Compounds in following schemes are frequently depicted with generalized substituents to
exemplify the general nature of the methodology. One skilled in the art will immediately
appreciate that the nature of the R groups can varied to afford the various compounds

5 contemplated in this invention. Moreover, the reaction conditions are exemplary and alternative
conditions are well known which can be substituted for the conditions described herein. The
SCHEMES which follow exemplify general routes which can be used to prepare compounds
encompassed by the present invention and are not limiting. Details of the preparation of specific
compounds can be found in the examples which follow. The reaction sequences in the following

10 examples are not meant to limit the scope of the invention as set forth in the claims.

1H-quinolin-2-ones and chromen-2-ones can be prepared by introducing a propionic acid moiety
adjacent to a suitably substituted phenol or aniline. One approach is exemplified with the
preparation of 6-alkyl-8-(2-oxo0-1,2-dihydro-pyridin-3-yl)-3-phenyl-1H-quinolin-2-one
compounds utilizes a Heck reaction to introduce a three carbon fragment, ethyl acrylate, onto a

15 4-alkyl-2,6-dibromoaniline such as 2,6-dibromo-4-tert-butylaniline (30, CASRN 10546-67-5) to
afford 32.

SCHEME A

—
step 3
CMe, CMe,

36a: R=H
step 4 [ 36 R = Br

CMe,
38a: R=H 39a: R=H
: 38b: R = G alkyl 39b: R = (¢ alkyl

The Heck reaction (or Mizoroki-Heck reaction) is the palladium-catalyzed coupling of an aryl,

alkenyl, alkynyl or benzyl halide or triflate with an alkene, styrene, acrylate ester, acrylonitrile,
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enol ether or enol thioether containing at least one proton and is often electron-deficient such as
acrylate ester or an acrylonitrile. (A. de Meijere and F. E. Meyer, Angew. Chem. Int. Ed. English
1994 33:2379-2411; W. Cabri and 1. Candiani, Acc. Chem. Res. 1995 28(1):2-7). Commonly
used palladium catalysts include Pd(PPhs)4, Pd(OAc),, PACl,, Pdy(dba)s. Phosphine ligands such
as PPhs, P(o-Tol); and BINAP are commonly incorporated into the reaction mixture either as
preformed palladium complexes or as free phosphines which can form complexes in situ. Bases
such as TEA, 1,2,2,6,6-pentamethyl-piperidine, DBU, K,COs, KOAc, Ag,CO3 and KO-tert-Bu
are typically required. The reaction is commonly run in aprotic solvents, frequently DMF,
DMSO, NMP or acrylonitrile; however less polar solvents and aqueous cosolvents can also be
utilized. While there are several reaction variables, protocols have been identified and one
skilled in the art can identify useful conditions without undue experimentation.

Acid-catalyzed cyclization of 32 afforded 34 which was subjected to a Suzuki cross coupling
with 2-benzyloxy-pyridin-3-yl boronic acid to afford 36a and subsequently treated with NBS to
afford the bromolactam 36b. Many variously substituted aryl and heteroaryl boronic acids are
available, e.g. 3-methanesulfonylaminobenzeneboronic acid, that can be introduced by a second
Suzuki cross coupling with to afford 38a. Cleavage of the benzyl ether by catalytic
hydrogenolysis or by acid catalyzed cleavage in the presence of HBr and HOAc affords the
desire pyridone 39a (Ar = 4-methanesulfonylamino phenyl). The ready availability of
substituted boronic acids afford easy acces to Ar substitution with the scope of the present

invention.

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, PdCly(dppf), PA(OAc), and PACL,(PPhs),.
With PdCLy(dppf), primary alkyl borane compounds can be coupled to aryl or vinyl halide or
triflate without beta-climination. The reaction can be carried out in a variety of organic solvents
including toluene, THF, dioxane, DCE, DMF, DMSO, MeOH, EtOH and MeCN, aqueous
solvents and under biphasic conditions. Reactions are typically run from about RT to about 150°
C. Additives (e.g., CsF, KF, TIOH, NaOEt and KOH) frequently accelerate the coupling.
Although there are numerous components in the Suzuki reaction such as the particular palladium
catalyst, the ligand, additives, solvent, temperature, numerous protocols have been identified.
Highly active catalysts have been described (see, e.g., J. P. Wolfe et al., J. Am. Chem. Soc. 1999
121(41):9550-9561 and A. F. Littke ez 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.
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N-alkylation of the amide is conveniently carried out by treating 38a with a strong base and an

alkylating agent to afford 38b prior to unmasking the pyridone.

SCHEME B

26 28a: R =NH,
step 4 Lo 1 5. v - NHSO,Me

Alternately, the three carbon fragment can be elaborated by introducing a two-carbon fragment
5 onto a ortho-hydroxy or ortho-amino-benzaldehyde utilizing the Knoevenagel condensation.
The Knoevenagel condensation is the condensation of aldehydes and ketones with carbon acids
of the form Z-CH,-Z' or Z-CHR-Z' wherein Z and Z' can be selected from among CHO, COR,
CO;H, CO;R, CN, NO,, SOR, SO;R, and the like. Primary and secondary amine bases can be
used to catalyze the reaction, alternatively pyridine containing a catalytic amount of piperidine is
10 satisfactory. When Z' is hydrogen, the condensation can be carried out with strong base such as
NaOEt, KO-fert-Bu, lithium di-iso-propyl amide and the like. When Z'is aryl and Z is as
defined above the condensation can be carried out with bases such as alkali or alkaline metal
hydroxides or carbonates. The reaction is applicable to a wide range of carbon acids and the
base is selected to be sufficiently basic to deprotonate the reactant. (Jones, Org. Reactions 1967

15 15:204-599)

The base-catalyzed condensation of 4-nitro-phenylacetonitrile and 20 in aqueous EtOH and

subsequent hydrolysis of the nitrile affords the chromen-2-one 24. The masked pyridone is
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introduced by a Suzuki coupling as described above. Hydrogenation of 26 resulted in the
concomitant reduction of the nitro group and hydrogenolysis of the benzyl ether to afford I-3.
Sulfonylation of the resulting amine with a sulfonyl chloride affords the corresponding

sulfonamide I-5.

5 DIBAL reduction of 70b afforded the hemiacetal 72 which was directly converted to the
pyridone by Suzuki coupling of 72 and B-(1,2-dihydro-2-oxo-3-pyridinyl)-boronic acid as

described in Example 8.

SCHEME C
S
step 1 step 2
CMe, CMe,
48 50a: R=CN
50b: R = CQMe
step 3 I
T step 5
]|3n
Nao O
I OzMe
P Br
CMe, CMe, CMe,
52a: X=NH I-14: X = NH 56
52b: X=0 I-15: X=0

2H-Isoquinolin-1-ones and isochromen-1-ones can be prepared by introduction of a two-carbon

10 fragment ortho to the carboxylic acid. In one approach an acetylene 46 is coupled to 4-tert-
butyl-2,6-dibromo-benzonitrile (44) utilizing the Sonogashira-coupling protocol. The
Sonogashira coupling (K. Sonogashira et al., Tetrahedron Lett. 1975 4467-4470; K.
Sonogashira, Comprehensive Organic Synthesis; B. M. Trost and 1. Fleming Eds.; Pergamon
Press, Oxford, 1991; Vol. 3, Chapter 2.4, p 521) is typically carried out in the presence of a

15 palladium catalyst such as Pd(PPhs), or Pd(II)Cl,(PPhs); and a cuprous salt such as Cul, a
dialkyl- or trialkylamine such as diethylamine, diisopropylamine and TEA at temperature from
RT to 100° C. The reaction can be carried out using the amine base as the solvent or with other

organic solvents including hydrocarbons, ethers, alcohols, aqueous DMA and the like. The
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36(47):8657-8660), an intramolecular cycloisomerization occurred to afford the desired 2H-
10 isoquinolin-1-ones 52a occurred. Hydrogenolysis of the benzyloxypyridine unmasks the desired

pyridone I-14.

Gold salts have been demonstrated to catalyze the cycloisomerization of acetylenic acids and
esters (E. Genin et al., J. Am. Chem. Soc. 2006 128(10):3112-3113). Methyl 2-phenylethynyl-
benzoates undergo AuCls-mediated 6-endo cyclization to afford the desires isochromen-1-ones

15 56b. (E. Marchal et al., Tetrahedron 2007 63:9979-9990) The requisite acetylenic ester was
prepared by a Sonogashira coupling of 56 and an optionally substituted phenyl acetylene (step
5). The AuCls catalyzed cyclization of 50b afforded 52b which was debenzylated to afford the
pyridone as described previously to afford I-15.

In contrast to the AuCls-catalyzed endo cyclization, oxidation of N-{4-[3-(2-benzyloxy-pyridin-
20 3-yl)- 5-tert-butyl-2-formyl-phenylethynyl]-phenyl } -methanesulfonamide (66) occurred with
concomitant exo-cyclization to afford 68. Depending upon the conditions employed for the

hydrogenolysis of the benzyl ether the recovered compound was either 1-16 or I-17 (Example 7)
ANTI-VIRAL ACTIVITY

The activity of the inventive compounds as inhibitors of HCV activity may be measured by any
25 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

30 inhibitory activity in such standard assays. The HCV polymerase assay conditions used for
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scope of the present 20 jnvention. The Suzuki reaction is a

pal | adiRfbEiy AP ¥ cdin PloRREIcalASBoni ¢ acid with an aryl or vinyl halide
or triflate. Typical catalysts include Pd(PPh3)4, PdCl2(dppf), Pd(QAc)2 and

PAC12(PPh3) 2. DOSAGE AND ADMINISTRATION
15 The compounds of the present invention may be formulated in a wide variety of oral

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,

20 intramuscular, intravenous, subcutaneous, transdermal (which may include a penetration
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.

25 A compound or compounds of the present invention, as well as their pharmaceutically useable
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

30 forms may contain any suitable effective amount of the active ingredient commensurate with the
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
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15  “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

20 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

25 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

30 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,
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Conpr eléspsiside gregalss.cASphe kagics map be ppe of gete swhgfances prhigh May e act aser ganon

Press, ; 1 : 4 ISt ¥pheal L.ed out
"t e SHERE MaydBi el solfpil 1A Bicet suBamintd adehis, WBURS) DpbuFARiLE
Fd_( 1(]I %(Gﬂ]ﬂét!%ﬁshﬁ):graangi a@ém,l t)tr‘] alTanc:apdlﬂatm_g_(IhatalsalQm:l pogdds,&hgya!rrrézlogetnerally isa :

ri al kyl am pe. such. as dj ethyl.am ne, diisoprapylanine an rature
from RAEE G5t _.Onﬁahlﬁééﬂ uf_@avwﬂb@leé%ﬁ& @%sﬁﬁ?%wﬁalppﬂ@taﬁ? bR o
the solent cifipotchibcAtRRY iOhHIRANGHSERE W@i%ﬁhd\ﬁ‘%ﬂhg'n@&swg%ﬁﬁﬁ{lgb&?&cit hhers,
al cohol s, aqueous and the like. The WD 2010/ 100178PCT/ EP2010/ 052661
-31- exhgtnpwpoftioak tet ecanpagtedon dleshapesndafifeotaded. | Bxiabld daryers metudle but

synt heti c pl,anni erm.tting introduction. of a variety.of subst.ituted aryl

ond oty adlp it ofEhiinm shbonde BT R R Bt 1Rtody Bt Bl o ¥

SUZLKI sE@H) |gk1@ﬁn,&§a§d@§1@l{, inkekl1eRYR el D daint 84rBloBPdeth @M Idsaea Piwt ikhBgiveax,
hydri do(di nmet hyl phosphi nous aci d- kP)%L]ydr ogen 5

hydrol yzed with ' : ' / '
bi s( di reeednyysisoph e likek Pplid frmruipparations MRASRNIT 313@lios: 2, thxa@ivgi ang et
Plc‘ghlpoHéHt, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,

al .,

thickeners, solubilizing agents, and the like.

Liquid formulations also are suitable for oral administration include liquid formulation including

20 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

25 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.,
30 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



Cat al yzed Sel ective Hydration of Hindered Nitriles and Nitriles with Acid-
or Base Sensitive Goups, J. Og. Chem 2004 69(7):2327-31; T. Chaffar and
A. W ParwOns1o/wotiew Honogenous Pl ati num Cont ai ni ng Cat aCyatr2d10/0516he
Hydrolysis of Nitriles. Tetrahedron Lett. 1995 36(47):8657-8660), an

i ntranol ecul ar cycl oi soneri zati on occuBfed to afford the desired 2H 10

i soqui nolin-I-ones 52a occurred. Hydrogenol ysis of the benzyl oxypyri di ne

unmask syithh gikisd pedefytived ONe cbmbdsiticd thag alke Sudtafeemb eesuspaiivns | JohitRils, o
catal yze the cycl oi sonerization of acetylenic acids and esters (E. Genin et
al ., JCenphionsHBeily gpaquepgppehidey for)exgmple spiufions inviguggys polyethylene glycol.

2- bh ’ h ) ‘ . .
i or T Re He PE R R R BB G RRIEPLNEL bEFAD o,

Tet r ahgdiyethy200 ¢1w81,9028a910903 (cTheolivequil) sirtdengctablgloeginic esdrefe.gvasthplr epar ed
by Sonoggshira coupLi%% of 56 and an optional.l substitLqég%phenyl

acety| ORI sHdgnay) conigip IOy ANty SUCh THRPCOARS SYFUHHS: SBY ST S Yed 52b

whi ch %@eﬁ@iﬁgﬁﬁé{ﬂiﬁiiﬁg atPoPdif R dnd Egenpsy idAREVAS, U8 ACEVIRG BT RVIn@YBE h O

afford 1-15. I'n contrast to the AuCl3-catal yzed endo cyclization,” oxi dation
of N {poag@e( Rripeobtyinokhy pyepiidiselatipg o8 stgdile-solid or by lyophilisation from solution for

5- -buty1- 2-f | - phenyl 1] - phenyl ). met h | f i de (66
occur r S8Rt BAR BB YRR St aP B B VBB nai ng upon t he

conditions enployed for the hydrogenolysis of the benzyl ether the

recovergd cgﬁmwg)ef\f%r@ge&lp%e&ﬁo]n%% géfo}&uﬁa%?fg?%o icé) %ﬁhﬁ & ACTI VI TY

The activity o ent1ve conpounds as 1 nhi r activity may
be Heasypidetnidys amym2itsafrednizcordofidmabbdeasrmetdnedis miahpateh. t Oirtineste ask cichmasl 1 n t he

art, including in vjvp and in vitro assays.. For ex | e,..the HCV NS5B
i nhi bi ¥Ry %ég?vpkyﬁ%%rmﬂgt%m%weew Sk b EdRe SR el ng
st andarighcR&$aY ard dieesHes ‘EBﬁ&%%%;%@Fo‘?ﬁﬁﬁ?ed%iﬂ%n aquelBQrbilyiR88and
15:12-22, Lohmann et al., Virology 1998 249:108-118 and Ranjith-Kunmar et

al ., J.williin génsyyl aBOCONREEIBEE: @OAGe conllebsndideeswitsllinog edents, espesmgounds
of this invention. have .d strated. in vitro HCV B 30..i nhi hi t.or

Seti oi Bee i SBheR TR R e S TP RES S, O b 4N TR ra RO N s used
f or15 Weyked Q44003 /B8TH BRAAE BRAeR N0 zcddes ERIMRUIAELIOE abdi®s RrefRBled base,

invention are described in Exanple 8. Cell-based replicon systens for HCV
have besvillysyerospatl adapiagitieBacandy peidles CRItsels e actévonsgsd gt ip andpett cat e

and k. Ot ke MR LIHR R Bt 0 B3RN0 Ay PERRRATNY e 10

assay dondditntdna susede figiidcatijgeunds of the present 5 invention are
described in Exanple 4. In the absence of a purified, functional HCV
replicase consisting of viral non-structural and host proteins, our

under stlwmdomgowidsrifahd wicsant aecRion mynbhtsinglateshios admmmtration kesippesifgicact i ve

i -d d RNA- | d |idati f th i
oo AR e SERS R R Bl B Ao AR a <Rt Bl BCRER Hd ©

pol ymergsctive thmp OO WHspet R d Wb b et O et 6:almAs IRYsirtiRy D Mekddat ed
using the replicon 10 system whereby the polymerase exists within a
repl i cdeBogergole Rixtyrsis Hieamegradiinte cnyrtcnyisized molds, allowed to cool, and to

solidify.

The compounds of the present invention may be formulated for vaginal administration.

25 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

30 or pipette, this may be achieved by the patient administering an appropriate, predetermined



and cel lul ar pol ypeptides in appropriate stoichionetry. Denonstration of
cell -based inhibition of HCV replication may be nore predictive of in vivo
functi on wbaniodenosstrati on of HCV NS5B i nhi bitory acti PCIEP20105166D

bi ochem cal assays. DOSAGE AND ADM NI STRATI ON 15 The conpounds of the
present invention may be formul ated i n3@ wi de variety of oral

adm ni stration dosage forns and carriers. Oral admnistration can be in the
f or m ofvotuaid eftthe selo@dest dusiingios. IHtRGAGSHT I\, dildmapht aglebwid for capgld es,
sol utions, enulsions, syrups, or suspensions. Conpounds of the present

i nvent ibyANGENE ObE MCEAER e PEYAVHISt er ed by ot her routes of

adm ni stration including continuous (intravenous drip) topical parenteral,

20 intramuscul ar, intravenqus ubcut aneous,. transdernmal, (wWwhjch may incl ude
2 penct 108 O BA LRI L dairion Bty BaTo s R Bt Cupposi t ory
adm ni phtRlla@l,to AEHREH RIS trabOsHdasclOding it bl h@hin®iratidReTRE edBpdudd wianner

of admnistration is generally oral using a convenient daily dosing reginen

whi ch csncrbldy baljeusinesd! paeidde diza dorigample afdlg erded! fafer(P) migroms erresst (pach a
patient’'s.respo i ve 1nhgredi nds of
Phe. pr oalistERROMEE b Bots 16 B elfs kRLPR P b RPQiRERy MRl TATEONTS

t oget hektivd inpredt@t Brprovdd&l Bapreguiigriadackxdihpi &ixtble peddellu@rsach @ a di | uent s,
may be E{ aced into the form of pharmaceutical conpositions and unit

dosage$hlorpfiuosecerbrc@ i) ciar cxmiedichlenedifhiegrrsthancg Bichipaoflunrpracthaye. e
ot nout b SAMERLS AElr LOGEEGLSREDr bihef ATMEY 4o The BARA iy W verbrk 3 O
f oris sy coonimma surfactans slichablleitbinf eldtci dose afidup tnagfbetdoetralddd byea magreldi ent

commensuyate with the intended daily dogsage .range to b | oyed. . The
phar mec@0€i CAITRENPELNT FONS THE 5SS B sygw%%h 85 pefe o7 dEhratdabr et s or
filledccaR E@g&?fﬂi}@@f ﬂh@%omﬁ@ﬂﬂﬁ:@l%’ suftHSE BbRAsk B8t §R%G:s 18Mdse, starch, starch

2010/ 100178P P2010/ 052661 -33- formulations, or |iquids such as

sol ut i ckgyatsigs penhsisdydroxgpuepginetisy] cellilgserand potyviinylpweb [daps@Vds. Tbe powdér
use; or_in the.formqgf. suppositori for rectal or vaginal adm pistration,;
or i n_ Ay SR Skeln e satin TGRSt sypo o Bk Bredrttliy tini
typizaldoRs Rp@ret &@mpi Inl capQNEAdrtafti@ERsdTOUL, @¥#rin@raiget pRRYEd6 Wiieh egmpound
or conpounds (W w) . The term "preparation” or "dosage form' 5 is intended

t o i nclpadeb@en be admupisierad by eras ¢lomnnhaei ons of the active conpound and
one skilled in the art will appreciate that an active ingredi ent can exi st
in differen repar ati ons dependi ng on the target organ . ar tissue and on
the deé’?ﬁghéeaﬁeﬁpfawlﬁwm kPrreRice Yoy AfEtcer Fll_lgﬂ?éigwéiiﬁ?ﬁ%ﬁte}nﬁ 8ht" as
used hepRirfIdIGtRER ddthifisGATAIVIME: AARE inGeMSAT Wor bRunWIERAL b&YEpGinds of the
pharmaceutical conposition, generally safe, non-toxic and neither

bi ol ogipeeskehtyinpantionchie beigaul@cdindegbdeaphlegr suhcitinvobsiderg dskedrpidevices. t hat ar e
acceptabl e for veterinar se as wel,l as hunman,pharpaceutical,.use. The
cormbunds AT R A BBt Snn Ry CPEPR LT SRBC DG “BEinr a1y e
adm ni shemedn phticHl BbmpldiRe Withha @&Rmelt rePihRnSdledudhl. eCHRpE RS Siirhmiaérmal
excipients, diluents or carriers selected with regard to the intended route
of admidglisery systerns aisdrogueibyartachisde rackintddbasivpsaigtsupeort.1Ehe compound of

" Phar i cal C - ahl e - Lch s | 41 paring a
phar rranglgtgft’élg{c%? a?:%ﬁ%&?lﬁﬁ%ﬁ \flﬁl}i?B?ﬂs%ES{é&r}g%%\gPé&s%?é&ﬁlgé;]@t %dx({%%}agzg‘nd nei t her

bi ol ogicgelbhsptardR-ontheSustaedutidesi detibdrg sqstemb Bl itgesd shitadutanbowsty ingo to the

accegot abl e for human pharmaceut.ical use. . .
25 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

30  modify the formulations within the teachings of the specification to provide numerous



A "pharmaceutically acceptable salt” formof an active ingredient may al so
initially confer a desirabl e pharmacokinetic property on the active

i ngr edi erwowhioctoowser e absent in the non-salt 20 form amrdT/ERY010/062661
positively affect the pharmacodynam cs of the active ingredient with
respect to its therapeutic activity in37he body. The phrase
"pharmaceutically acceptable salt” of a conpound neans a salt that is

phar madetileadns Yorec gt did rouand at halistReins estest tehgeriigshe esmphritisBedkiegi cal
activity of the parent.  conpound. Such salts include; (1) acid addition

sal ts, PIOFHEAVAItOR unpiablg ok Fempromsing thew therapgiiicdEHY B i ¢ aci d, hydr obr oni ¢
acid, sulfuric acid, nitric 25 acid, phosphoric acid, and the |ike; or

formed . with ni c .aci ds such as acetic,acid ropi.ani ¢ acj d xanoi ¢

nor g ferraBhitRRn G B SRl oy Foiiaed ien RSl & iefior AR o aci o
mal oni GeRiglel foreigmpRi Hap6t dasilfakédmPshed byBifdranafifiehtiohy Gk ifSrnaditthn, _
tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid,
ci nramcsterbraionnegrdevhich ate well yishing hegiditasn bldllae the are i/tha alse wietloyithin ghei d,

1, 2-et - di i Cld, ez § | i i . f.oni ¢
30 aci &gl 38 S ORISR b ITRT RO L AP BB} o REPGET fRHLEN

4-t ol uebsPBLidR @d&ab thane@ibb Phsiacolkinetid@if the present compounds for maximum
4-nethé%bicyclo 2.2.2]-oct-2-ene-1-carboxylic acid, glucoheptonic acid, WO
2010/ 1henABIEFHESAD PONO%EP661 - 34- 3- phenyl propi onic acid, trimethyl acetic
acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid,

gl ut am ci d,,, hydr oxynapht hoi ¢ _aci.d, salj,cyl.ic acid, stearic.acid, ,nmuconic
aci - aa R Rt BRcER Frobii e BN el P Fesirp bCisrtes 1

t hejparsembtoparanndis@ist iein individRl atrRAdd vall HBtdjusic@Ro tHR-ifidividanl al kal i
nmetal ion, an alkaline earth ion, or an alum numion; or 5 coordinates with
an or gapdudrepssts is gedh pestiaddrgass. athahdosagp etrheaiy Maiithwidet migs drpaed ingipen

tr omet i t I ] | i i r r r.atj.pns

el uad s AR SR EHE ST odiTehrEe ' Beptpl R SR SRR TS

di sper sbhdigiog bathdlpatent Aothel héllicmidnt €W ithashidheth® peticdt isrteig Bedpsl eHraestewhd ch
may al so act as diluents, flavoring agents, solubilizers, l|ubricants,
suspend?imgobiiministraiomyuk te prfasrces and gwrerienes qfiht medigplnractiiongt inMelvedjent s,

or I nat.efial , i r LS, a finel
ai v e OE BT g BRDR 8 dosddd TR abbi (O by ORI RAL bbE D et
| n t ablvatight pehéayeshibilMebecapppnietetin gemetheldpy and/omikexhnhdtionttherapyarA pefertravi ng
t he necessary binding capacjity in suitabl roportions and co cted in the
shape éﬁﬁy do° i ven A0 é-iml% it Bk bbadicuciath marebsGEeR O 4 to
magnes 'aﬁ&tclmwg% Bo dmﬁgiﬁﬁéd&%éstt SR &S 1.0@hE absik Qlérmg/kg'j‘% cgs\gzeil%%eﬁér ldly.

dextrin, 15 starch, delatin, tragacanth, nethylcellulose, so
car boxylhes,Hpt adrhinisireten toga Thlag perban, tlry demsge rogoaobldtbeaboutahaigttt8.7 4 e,

Solid for r rations contain, in.addiition to th tive compqnent,
ol 5 artde! TR OB &y SRR A asa Mo BT of Bl b, HRTRAD
sweet emgfvioendi a%ﬁ%hfo%ﬁ'%e% ppet Bayc KRAGHRY, tB@th&ithd it RgAIRM bBallcidsddds whidke
Liquid formul ati ons also are SU|tabYe for oral adm nistration include

| i qui d afolepithat thspiirrinudess 9 Yo eommogndniherepfier; plee dashgads increased by sigall

sol uti - [ | . S0l 1 1.0 ich
are i nobacdty SIS URRERR AR fof MR RS G A e b DR SRRy e B
use. EntchSnodiscayayddieripdapasietlill be sl itbns unfiwy ex@sdnphtation Sndguelidige on
pro‘glene gli%gl solutions or may contain enul sifying agents such as

| ect hiPRTSOBY PV errsTBeianse end Bie digclaspes oAblineicatin, {q 8t-BA be prepar ed
by di S%Héré(ﬂe?lﬁcél effehily RPBRYonk u}‘fl\@st (E“rth@ s gt iSH o i senaRsease .

col orants, avors, stabilizing, and thickening agents. Aquedus suspensions
can be apdepanéd by di spersing the finely divided active conponent in water
W th viscous material, such as natural or synthetic guns, resins,

met hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, and ot her well known

suspendh gEbagiEent of theeinyeirivau g ScoYe eepqynd e asall papdipddarinkgyedia f or mul at ed
for par 1.0 ' by .1.0j h 0N .f bol us
injectfgﬁ%géﬁé%ﬁﬁ@k@%%%{%ﬁkﬁg}%%?ggﬁg%%ﬁgxggﬂﬁféégﬁﬁgﬁI%%vgﬁﬁgg%%§e formin
anp3l eshibipsreaidthdrétiCg wohimgelsosidapd Iy meakel mbibitol vs HOV protdase imiibitor.dB&en

containers . WD 2010/ 100178PCT/ EP2010/ 052661 - 35-. o :
the active compound or its derivative or salt are administered in combination with another




w th an added preservative. The conpositions may take such fornms as
suspensi ons, solutions, or emulsions in oily or aqueous vehicles, for
exanpl e swbubiogns178n aqueous pol yet hyl ene gl ycol . ExanpiP€3/ErR010i05366Dr
nonaqueous carriers, diluents, solvents or vehicles include propyl ene
gl ycol, polyethylene glycol, vegetable3®ils (e.g., olive oil), and
i njectable organic esters (e.g., ethyl 5 oleate), and may contain
f or nul ahaviyalagenttse saictty @iayweaﬁ@ea/s’e& Overté pardgt coaipelufd.f Whag tihy tredsspgricli ng,
stab|I|2|ng and/ or dispersing agents. Alternatively, the active |nqredient
may be SPHbEEHER thergynfuchiEBITHEERT N BRI GRCTEHIt f ﬁ%ﬂ*ﬂe@tﬂal gtidyesneckigithel obr by
Y opn he Al QAL B AR Ol A tca(aﬂﬁﬁlkttréﬁdnof% BliGfcfeili B hddy suitabl e
ehicle, e. rogen- Yree wat er he conp s of the present
| nvent |adm1mstyatioa off dtem.gjeaﬂsadtlfecsamb oipicoalat ddferent sinreat Mmmietrathm df@wepirder m s
as ojntnments, creans or .| otiops,  or a tr der patch., G ntnents and
cr eatrs RIS 22416+ AtdDS pANGtimp ga gf‘r %ﬁﬂ%@ %y\ﬂ, S f‘a% [;gg{}, SORYRING (Y OPILOTG t h
the ad%ttﬂz&'ﬂ Rlticatd &r%’r' sﬁbétEHtf‘ah‘l‘y’r@iﬂ%ﬂta%@&{sqidngﬁkﬂrétﬂﬁ AIRH LS mok@&d)s‘agé fJ¥RY be
fornul at ed mnth an aqueous or 0ily base and wll in general also containing
one or with @sieglglasiifodgegt. agent's, stabilizing agents, dispersing agents,
suspendi ng agents, thickening agents, or coloring agents. Fornul ations
suitable for 15 topical adm nistration in the nmouth include | ozenges

conpri 9f wyl %chk%@t%ﬂjieth@tsreferﬁ%e& hoagis e feprsat exiskipinjorhytaxésts velpsdedls a or
L r 8920 3AL e BELL B FAMBAL St GBI HRAEATHeGE s HOVAR ARG lasRASF
such as gelatin an g ycerin or sucrose and acaci a, and nout

confdr i diervip, talse iadtideserdatgine di prophylaxia oé audisadnslee)r laicqudidot assotieted Witheor
conpounds.of h§6R; ent inventiaon nmay be f #fted for adm nistration as
supposish y SRt N glinAeRl SyRpomsd mﬁ? xture of fatty acid

gl ycerides or cocoa butter is first nelted and the active conponent i's

di sper X e £ous
it ar o TS ORRRTRBRE o ARGy el bR HpdRL HEROEEERA0ET S,

sol i di fsympibhes cfahpdivads irodn inbdBidiagSeRd dasawah e @ﬂju@w @ ehefindimduat ed for
vagi nal adm ni stration. 25 Pessaries, tanmpons, creans, gels, pastes, foans
or spr ASAUEEITnE ARG RantikTicescon hag dpsaac st Yars Withi @aieelmnt%i?@ﬁn@ag HP@} s as

ar € £n %‘ﬁﬂlekdhstf%ﬁ' r? Shed & (R s@@g{ A5l th@Pﬁea&gl&?b@ QEROY RS, fanEi ?@?&El%gﬁlﬁ

i nvention may or nul at ed nasa m ni stration. utions or
suspensoodisoapethappticredotbierreaditamdnts Whhz whacdhathe paticnt ys H@mg:tmw@n theanete améans,

for ex Ie th a.dropp pette spra rnulatlons

provi dzglp @PH&PE%?I%&EF pfe&lgg%ceﬁ ap XHeﬁleP eOftE lcéle{’s‘f%CtBPnsr @V%‘ffﬁ‘gr 30
or i palol Bral hiknfhidiBYioRS: ALK d%%% dNetit@n RBE LG @rﬁlrﬂbﬂhtsf(ﬁfo'rﬁ@k%%
appropriate, predeterm ned” WD 010/100178PCT/EP2010/052661 3 vol une of
t he solwsighs rpeodaySSJnsp@r’a@l a<pnlf0plri|atet1h enapateraply adeopimgombihdtonrthgrape Aaptefeved

e o S8 o BTt oL 2 At oBT R ROR MR L DRERT

parti cubeaidt 100 rﬁg/gr% sodﬁ@@ﬂghﬁarﬂrﬂiogt petrr@n 0 1aRg hbwslit N0 nhdkg BoBSREight per day.
adm ni stration e conmpound will 5 generally have a snmall particle size

for exdhyb, efomdmlﬁestr@meto of0 kg p@sqrs}herﬁ%ﬁgm@nm wpeldde aBowtty mgpaPithE size
may be 9 Qt Foqe gbd(y ea&% B%’L‘a%%letgred% aas tgle i %Iafffpdn‘%g?%’m d{Qﬁgéso%%c%h on.

The active i ngr rovi ssur zed tabl e

propel |batWeeﬁu(kiﬁd65doaag:dalp@f adl. Gﬁhﬁ@ﬂi],bﬁsﬂﬁﬁéﬂ?@ mltfawd \exlanmhldhr dosages which
di chl orodj fl uor onet hane, tri chl orof | uor onet hane,

di chl o leby B theapbirandose of thesommeuad-okcerafisk. tl&ﬁ ‘I‘ﬂ;sﬁg%lé icaeAsed husmalhe
aer 0sol; @ 0N r{h@@ tllr}{ur}l% (Ejﬂgr ﬁf%%@ibﬁlu@ Op%%ﬁﬂg}@aeﬁeé USHE SorlifghytRiinin The

n
dose of ug may nt rol y a netere
treatlng diseases descrlbed herem 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

30 and patient.



valve. Alternatively the active ingredients may be provided in a formof a
dry powder, for exanple a powder m x of the conmpound in a suitable powder
base suctwe=oloawboose, starch, starch derivatives such a®CI/EP2010/052661

hydr oxypr opyl met hyl cel |l ul ose and pol yvi nyl pyrrolidine (PVP). The powder
carrier will forma gel in the nasal cd® ty. The powder conposition may be
presented in unit 15 dose formfor exanple in capsules or cartridges of
e.g., gethatdpputidallblcrfBétdre dnasiksof 4 asmhpdiind b fthreprpndidr citiy, bel asisnpilpbey @d by
means of an _inhal er. Wien desired, fornulations can be prepared with

ent er i ANUBAHYIHR| JaHYTE 3LEHY. ISUSTRIHE TTestivedatedice dy ‘fl@ﬁ)@eﬁéér aeli¥sistrati on
of the i ' ' : l.e i unals; :

i nvent isgﬁgllg gﬁv%g% %(r&r%ﬁ%t%%%yh e(?gegﬁé} ﬁ%lrc %rtgﬁ fgfrjgrg%bc ut alfrelgepootljlgé éIE) Ecgﬁge %Ovﬂel? y
devi cevyiraPRBad hehelcditiavengt 1syistdeodivar Ebrasiv,aridvagen ussonine tragsasiinasedchclssdndase

of the co nd i S necessar nd en patient conpliance w a_treat nent
¢ egi Tro Ao TRy KBS Bt s?l.th %@agpmxaam??,m@ syaeRtrd tale
frequentiypily AhRA 1ihBHRAN 0Pk InrRINEK YA aBRlidedrSURRALE (ATTEWRRAROMBLLRT

interest can also be conbined with a penetration enhancer, e.g., Azone
( 1- dodéypladadydtinshbpisays- In soey cmBoditenhved thelneas®nde|clfeetiye tsspsmens ar e

| nj cct TORTCHE RUSTED rede et Lo A TP T B st T2 Vi i o

sol ubl e nenbrane, e.g., silicone rubber, or a biodegradable polyner, e.g.,
POt Y! gl nditiChtiom i HRUrEhOLIRB AL R TeRl @Ml RAMITREGHGF G mGarri ers.
di l uents and exci pients are described in Rem ngton: e Sclence and

Pr atlt i oehiofe, Riraxample, 189 b¢ caxiliytaecbripylisked by miarrtrhodifiddoks RablfohilagnConpany,
19t h editi.on,. Easton, Pennsylvanja.. A skilled. formulati.on scientist my 30
modi f y criGE i 40 BHE Q1o W Tt h heaRkIRg S idrShas s o i"GHIE ghe

provi de rusERUSo f tHO: Lo 4P 1hbGE6E FRAR M RPigR B dSvhpe FQimbh 8f 4 ?aﬁﬁcﬁl@tr a
particular foute of adm nistration w thout rendering fhe conpositions of

t he pr esempundinendérdn manggaibk @hanmacolpetasiodithegpresent cornpramdp urtnaximemi vi ty.
The no i%‘leigcat ie%\rﬁ} tof ttheent resent conpounds to render them nore soluble in
wat er oOf fcﬁ%r el EFE Y or exanpl e, may be easily acconplished by m nor
nodi fications (salt forrmulation, 5 esterification, etc.), which are well

Wi 1Y 0 6 @D RKmSIE st e b B dratidt ardgicth §8a MRk luattbe B Shrk P v
skil'l o#gt%%yvglr?%t om‘ﬁrrt%)%lll !‘uf/ 1rt ﬁe&?%ﬁ'%eaédfn% %1%?%1{3?%%61%%”@ (g)os[g)glg@%gg?rren
of a pahd scopt af the ompationd Tleso cgkenp lboantmrapmratidis wiher fodloekiraptavidkedad t he
present ¢ ounds, for xi mum beneficial effect in patients. The term

"t her aBtits e skiled by o t%%%@@arks?@g@aa%n_eit?]p%%\%t%ﬁreéﬂ%ame_nr%ui red
to reduggy b3y IR nGHelA8s AhieRSEe sEbRBHRGhVIAME! but RGcIJagBeith! | be

adj ust ed {o the individual requirenments in each particular Case. That
dosage ildustratize gndaicptesentstivighércon t s dependi ng upon numerous factors such as
the severity of the disease to be treated, the age and general health
condition of the patient, other nedicanments with which the patient is being
tredlt ed, the route and form of adni K¥3mpiglon and the pref erences and

exper i ange.[Qfre/4-BRityIRdb &RE-(RoA6H I L iRD&S - yMIR- Y §8-2H-chromen-3-yl]-phenyl} -

methanesulfonamide (I-5)



15 For oral adm nistration, a daily dosage of between about 0.01 and about
1000 ng/ kg body wei ght per day shoul d be appropriate in nonotherapy and/or
i n conbi neDizon/OhEBapy. A preferred daily dosage is bet regEPaOWO52601 1 and
about 500 ny/ kg body weight, nore preferred 0.1 and about 100 ngy/ kg body
wei ght and nost preferred 1.0 and abou#0-10 ng/ kg body wei ght per day. Thus,
for admnistration to a 70 kg person, the dosage range woul d be about 7 ng
to 0.7 g per 20 day. The daily dosage can be adm nj ©J as a single
dosage or in divided dosages, typically bet wed
Ceneral Iy, tggat ment initiated with smallg
t he optbnun1oos%HQ; t fe conpound. Theregfter
smal | i NCNAD until pti num ef f ecl
reached. Qde _of ordHnar |1 |n'TT€at|ng dJeases dESTYi bed herein will
Nent atiPoh and T rel i anc&®dn 25 personal
know edge, exyigrience and the disclosures ofcmMd)is application, to ascertain
a therapeutigally effectiye anmount of the cgppounds of the present
invention for a given dlsease and patient. I'n enbodi nents of the invention,
the active conpound or a salt can be adm nistered in conbination with
anot her antiviral agent such as ribavirin, a nucleoside HCV pol ynerase 30
i nhi bitor, angPl g¥enucl eosi de pon. (ARi bitor or HCV protease
i nhi bitor. | ve conpoundlor |ts|der ive or salt are

3 oy 100178PCT/ EP2010/ 052661

e dosage is increased by
e individual patient is

> S ' t herapy, such adm nistration
may be concurfegt or sequéﬁ?lal with regpgtt to that of the nucl eoside
derivatives. oncurrent adm ni stration"Jas used herein thus includes

adm ni strationcet, the agents at the saneCMepre or at different tines.

Adni ni stration_of two or 5 nore agents 2% ﬁﬁe sanme tinme can be achi eved by
a single for muf%ti on cont ai niseg 4 g r ctive ingredients or by
substantial ly simultaneous adnlnlstrﬁé' ﬁﬁsﬁvb or nore dosage forns with
a single active agent. It will be understood that references herein to

t t t tend t hyl N to_t t t t of t
conai | EOPRIZY RF-PHUTHOFS! DOLHaC SR AN T Bato L QIOCHVIEY- ?%?@eé’wﬁxfnéé e
10 hergl ,47%1%91 hy@@@%@%‘(’%@‘?ﬁg %nﬁ{o‘?)‘)@d&e‘@%)% B M RRBHCHRL

condltlon assoc ‘at ed nmedi at ed by HCV i nfect or the cllnlca
synptodpmhhﬂﬁehﬁhnﬁhﬂQﬂémyﬂ}BbemapbandE@MEY7%ﬁ1¢M@Bhaﬂahﬂﬂhf()&szﬁeeahe

her ej ns an anount required.to duce he di sease in an
T UGN FREGRE Saoe i T 0e BEG Sr RECT il Wit rcutins BHSREES  n
each pagpdrelll afric@ 38E evapdddted @@ﬁu@@ﬁoﬁé@twwphhﬁed Wi giz‘oJ dm&ﬁlaogagﬁﬁdl ng
upon 15 nunerous factors such as the severity of the disease to be treated,
t he agelumg vgéneEHPA¢bedank gte@lmit (Q orb%Et@he tqoaﬁf@rérit 81 poh2F conseiningremadl wi t h
whi ch the en ated, the route and form of adm nistration
and thgnﬁweﬁéﬁ%%h%gmggg) gﬁ%#ﬁence of the medical practitioner involved.
For oral administration, a daily dosage of between about 0.01 and about
1000 ”Q{g}é 9 badyix¥et 38b0 PL6O ga?h@ lg % Sl APRr 9PR ndh& 'Mm@w@gam agd/ or

in conbination therapy. A preferre dosage s bet ween &dbout
andl(abmanB,G@mwgin{ getybdymeriughbrommae . Zt&nge'/rSrmchoO H,@ri80 atbgand HQHrfg/rrkIg)

body me h re rred 1. 0. nd about / k

i TR T B T 0 R L G v
7 ngt QQOk GaPRéat&lPat-90 PO AR thefl 9BA0K! ©aB0 PG Faf MrRd ﬁ%}ﬁr&@wﬁ@ral af&)v@s
dosage or in divided dosages, typically between 1 and dosages per day.

Gener alcbljscted bsafiltrapion.i washed withHb adidried imp Veeuuabeesens SARC d afierdalr B gess

t han t ﬁ opti mum dose of the conmpound. Thereafter, the dosage is increased
by small " increnents until the optinumeffect for the i ndi vi dual patient is
reached. One of ordinary skill in treating diseases described herein wll
be I t r erspnal

knoﬁpe tge VE e%}g[g?? {’e&ﬁ%gﬁa% tﬁ%ﬂﬁﬁﬁdoghbrgg%(%‘neph%t(};pplg ger?tl on, Bf o ascertain
a thera@@@ﬁﬁgabkyﬂﬁﬂj@xﬁyMgOamnummopr&MthOHB¢gnﬂ36©hmmhﬁh&ﬂﬂﬂ@ﬂhﬂ)and

|nvent|on for a given disease 30 and patient. o
M (1 mL), Sealed and irradiated in a microwave synthesizer at 115 °C for 30 min. The




WO 2010/ 100178PCT/ EP2010/ 052661 -39- A therapeutically effective anmount of
a conpound of the present invention, and optionally one or nore additional
anti vi ralwagerm®p178s an anount effective to reduce the PCraiP2010082661
achieve a sustained viral response to therapy. Useful indicators for a
sustai ned response, in addition to the4ldral |oad include, but are not
limted to liver fibrosis, elevation in serumtransam nase |evels and 5

necr oi iédcasiatigiye wad donkcéntratddl ﬂhhaczkd VHte, cr@hﬁpt@dmtms@ﬁﬁﬂ@dsysml ch | s
i ntended to be exenplary. and_not is serumal

t r ans nichEgRAtQgLRAYY W%W}t% aﬁ@é@ﬁﬁ/éaxw %%da% & EP %ﬁ% .E't@ép) f@saé@% 0. 2§ﬁ Ogéﬁe

enbodi rrents of the invention an effective treatnent reginen is one which

G Ll TR SN S

vehi cl gtirrt @ for@Xaimlce 1 afBYf REdr8a&H. | TheAGeMEP hia§ MidtercYndtiofiltrifed icbh&atrhRas
(salt formulation, esterification, etc.), which are well wthin the

or di‘hariy vegol IThesrudsepraduct was pyrsfics anoa pisbaratiye Hith Tleplaicdicnelopedwith 1 %f  t he
art to r n of a
parti c%é%%gﬁﬁgﬁ?%&oéf%%r%??%gb éxg{eﬂ %ﬂeg% gr@%gﬁllp%%?%ggg of the present

conpounds for maxi num beneficial effect in patients. 15 The follow ng

exanpl g&pid 1 4§ Tarséfuﬁoﬁ BFZ@(@P@U Atg. BPmad 19'1%1%{'5 GAl) c%\é?édliéfo' ogr\Né%fadggdrpounds
wi t hi ffge scope of the invention. These exanpl es ‘and preparations which

foll ow saqt@npalimxiaﬂnq @hﬂal@l@ rtnfmobemé iclsyleahlarnict(Aé pdr 0. 311 @mib eTh¢ eaction

under st and and esent enti The

Hone! dorBAIGEE fop PR R End Ml GRThin’ SR PEn mEgte Rerdl el mafage

i 11 st reshaBsegiéhtlaBlp amhedat at dqﬁ@oﬁs@ﬁﬁ@ HzéQﬁa@ﬁa& %’édw S0,), filtered and
{4-[6-tert-Butyl - 2- 0xo- 8- (2- oxo- 1, 2-di hy r o- pyrldln 3-y - 2B chr omen- 3- yl] -

pheny 1)coneas{TAtA % idugn Ak §a1de Prasiuct ey POt 00 MR PCH w02 G/LEEP861 - 40-
CNE3CN%%V&956%?\6H11 20% EtOAc/hexane to afford 53 mg of I-5.

Example 2
N-{3-[6-tert-Butyl-2-0x0-8-(2-0x0-1,2-dihydro-pyridin-3-yl)-1,2-dihydro-quinolin-3-yl]-
15 phenyl}-methanesulfonamide (I-10)

Ph H,
? R
NH, NH, Oy |
Br Br Br CO,Et
—_—
step 1 step 2 step 3
CMe, CMe, Me, Me,
30 32 34 top 4 36a: R=H
Step 36b: R=Br
PhCH,
Ar
| Ny OuN |
- e—
step 5 step 6
CMe,
38 I-10

Ar = 3-methanesulfonylamino-phenyl



2- benzyl oxy-pyridi n-3-yl boronic acid (25) - A solution of

2- benzyl oxy- 3-brono-pyridine (2.50 g, 9.47 mol ), Pd(11)Cl2(PPh3)2(232 ng,
. 28 nmol )WOoR@Ac1002Z832 g, 23.67 mmol ), bis(pinacol at o) di lpcTa®e01025361 g,
11.36 mmol ) and DME (75 mL) was heated at 70 C for 26 h. The 5 reaction

m xture was cool ed and partitioned bet#2en Et20 and water. The organic
phase was separated, dried and evaporated. The crude product was purified

by Si 02t g@mroﬂratacslmapﬂysfsm (110 mg) ymdtMeaNF(tZOG\ﬁ{Lb@o@araed@ftaqdaoetetyl)ﬁ)ﬁoipauﬁ%l BBOAc
to afford 1.81 g con ni n nt of bis-(pinaco
| at o) i AHEO Dot B0 AT b e omdnetg 50y e (535 gilomlip rezgen ves g,

(0. 28 01 SRt $ 0060 muf et B bl SRR S TR TP

The regcédwnwas pirificel bzye&Oach@wﬂaltc@laphﬁdhuth@wiﬂCém Bt@Aphtaihe geadicdt (Plae

m xt ed at for_ 4 en a cool RT.. The

|.ghf pHerE %ﬁ%b SthnaP OB B Byn rd /W%%t@z\ AR A
dried i3moag ypguum oven at 50 C to afford 1.12 g of 24. 15 step 2 - A tube
was charged with 24 (0.340 g, 0.845 mmol), 25 (0.252 g, 1.90 mmol),
Pd(dppf)2C12. CH2C12 (0.034 g, 0.042 mmol), Na2CO3 (0.134 g, 1.268 mol),

MeOH ( 5topld) — 20d sBabbh bf 8L)6. 7$§ﬁirﬁldTHRdli()rrhE)ibva§ gtlict BNeHQ1 CISOWalVeand the
synthesi zer at 115 C for 30 mn, The WO 2010/ 100178PCT/ EP2010/ 052661 -41-
react i épPUng QREIoRaesdsaied At ok é“dovqml%fc e seligiop mizg €opled and eongariraied 7 i ed

by Si0 t 25%

2 onc) eEH, IR QRGRE N Ot buSRiLRENAL N LR SR MNP D o
(0. 040 E4DACES &A(SO(rﬂlS) rhe @nﬂbiﬂeﬂ@bdtr@&s wleye washed tiithrbethef dlﬁedZ(Nazsmgeﬁltérecat m of
hydr ogen. The cat t was,filtered and the Ltr concentrate n
vacUo. W@O@Fm@te@f%@m %'Claéﬁ PFQdugt Wi %Prﬁjw'é&arsi{?r 31@09%% by ﬁh s'

devel 0%%111@1‘1‘[ Td@sc%%é&/ﬁpif@[ﬁl 07f‘ﬁe E&n@%d)frgctﬁﬁs %r@éva%gra?édodﬂg ti’ﬂurraﬁedl&ntﬁ'@t%ﬁ to

slightly i npure 28. - To a solution of 28
DCNI(Saﬂbyi&bwﬂ@dﬂfﬁmﬂeSDMEs added sequentially pyrldlne (52 [iL, 0.65
mmol ) and nmesyl chloride (24 [iL, 0.31 mmol ). The reaction was allomed to
warmto RT and stirred overnight. The reaction m xture was dil uted

Et 0Ac, St v FiSroswie BHvcives chaged Witdaid (9:508 ghedSul- 4@9@@4%1(?&1@)46(9@06@),%

d t

or1 e, BB s L SKes 9 SIREPANES )| BukRckR e &?@Wﬁexﬁﬁi to
af f or d sphegzenffod 30Bmin at 115 °C. The reaction was repeated four times and tlEmn’ﬂlilrEdZ
e 2 O R ia h 2 N R L) b Sl o
2010/ 16@1@ %%E&-[{s ER2P1A Qg6 6diractr W§ﬁ B Ac and'@e %oﬁ’l@ln‘éﬁ QRS W3R WakePwith and
MeCN (200 mL) was added tri-(o-tolyl)phosphine (1

brine, drled and concentrated in vacuo. The crude product was purlﬁed by SiO, chromatography
20 ecluting with an EtOAc/hexane gradient (20% EtOAc from 0-15 min, 40% EtOAc from 15.5-30
min and 60% EtOAc from15.5-50 min) to afford 2.195 g of 36a.

step 4 - To a solution of 36a (2.195 g) in DCM (100 mL) cooled to 0 °C was added NBS (2.03
g). The solution was allowed to warm to RT and stirred overnight. An additional aliquot of
NBS (1.0 g) was added and stirring continued for another 24 h. at RT then heated at 50 °C for 2

25 h. The reaction was cooled and concentrated in vacuo. The crude product was purified by SiO,
chromatography eluting with an EtOAc/hexane gradient (0% EtOAc from 0-5 min, 20% EtOAc
from 5.5-15 min and 40% EtOAc from15.5-40 min) to afford 1.44 g of 36b.

step 5 — A tube was charged with 36b (0.060 g), 3-methanesulfonylaminobenzeneboronic acid
(0.033 g), Pd(PPh3)4 (0.015 g), Na,COs3 (0.041 g), MeOH (3 mL) and DCM (1 mL), sealed, and

30 irradiated in a microwave synthesizer for 30 min at 115 °C. The reaction was cooled the



g), Pd(I11)(0Ac)2 (0.730 g), TEA (6.8 nL) and nethyl acrylate (2.35 nlL). The
reaction was stirred overnight at 100 C. The reaction was cool ed and
concent r aveaoiomoversuo. The crude product was purified bpCSiEP2010/052661

chr omat ography eluting with an Et OAc/ hexane gradient (0%5 EtOAc fromO0-5
mn, 20% Et0Ac from5.5-15 mn and 40%E OAc from 15.5-30 mn) to afford
3.02 g of 32. step 2 - To a solution of 32 (6.73 g) and THF (150 nlL) was

added @Nndé@ﬂra(ea@@ vidup. ame chlde piedint v gursiydulyi S0, e niiestrgshyatlut Oy ith an
over ni The sol uti on was cool ed and concentrated in vacuo. The reaction

m xt ur %@é@/hﬁw gadice (e HOY fremQaboms QreEtOne emedd-ladtiadoe £H040 Et 0AC
3 x1 d (Na2sAHA
fi I ?erggmg@r?)dj é%—%%%{?ﬁ?d}ﬁ%ﬁﬁ%%%%%ﬁe C}f\@ﬁ@% %&dﬁg?p%@@uﬁ%sfed(by Si 0?2

chromat ography with the gradi ent described in step 1. The conbi ned
fracti Qg oreme a@uRAsSH 8F38 (o0 k), lHt@EA%C{wMU) akd 2019 (Bf i@ Ql/as?’éd@e%l an of f

white solid. step 3 - A microwave tube was charged with 34 500 g), 25
(0. 490 P@IOHM mﬁegytm qunting agd thersadtian @8 s(n@ecsalaieg)a Hzmmpmhgrerfbyll ite ( 3
)., 926\} %‘iitere%na%dltlrler faﬁira%t eo%cen‘ur ?edm”ﬁle Cru Iﬁgd/uctt 1edf oonr rBrepa? tive L15
The reaction Was rep eated Y our mes an e conp redct Port Xt ur'es

wer e cqmplhfeadeeellopadﬁﬂaw&thmwm)mcsmm ﬂdﬂ%aHﬂ&dwEh@/ﬂ@‘e £14Q0dmdd 9fd reach) .
The aqueous | ayer w ce extracted with Et 0Ac and the conbi ned extracts

wer e walSHaerss ih 59%@0Adfheédn% typt st dd % n vacuo. The crude product
was purified by Si02 chromatography 20 el uting W|th an Et OAc/ hexane

gr adi enlg1 %2 % Et OAc from 151 m n, 40% Et 0Ac % % & mln and 60% Et OAc
froml5 BN R WE° BEPHCt 2821qgmisly GSECRidl SRy &y Amet eesulianlepingn of 36a
(2. 1P5 vehzdnBbdoMe GGy A¥rkp el With tHR VBrdnidV@sd EhtNBSs: (129 @3 g). The

solution was allowed to warmto RT and stirred overni An addi ti onal
al i quotm%hamf%lylamlggbe\n&@eé@l@@d agitd. 56 i(banzengbetomid dI*ﬂ&(Béﬁot her 24 h.

at RT tpnel ng a?ri%& )é) 1(1)351? ol acﬁie)zaSnth 11 {JE? \[Vaga ho Qi fo ﬁ%li(;e%%!]%%r&ﬂg acid,

concent e Er roduc Tl

chr omt@mml@%@émgf 0y V3 ¢dn ‘t&rprﬁia@éhb%ﬂ@(ﬁtﬂ ngryaﬁllo&’BBa.( 0% Et 0OAc from 0-5
mn, 20% EtOAc from5.5-15 mn and 40% Et OAc fronl5.5-40 mn) to afford
1.44 g of 36b. step 5 - A tube was charged with 36b (0.060 g),

3- met hanesul f onyl am nobenzenebor oni Exampde 3 0. 033 g), Pd(PPh3)4 (0.015 g),

Na2 OH (3 1. irradiated in
i or Qi el P o A2 R Sk £RiRhetup TRt oL B e
VO 2010411sH2hyB ReIthmR20EH0526a18)- 43- concentrated in vacuo. The crude
product was purified by Si 02 chromatography eluting with an Et OAc/ hexane
gradi ent (0% EtOAc fromO0-5 mn, 40% EtOAc from5.5-15 min, 60% Et 0AC
froml5.5-30 mn and 100% Et OAc f afford 0.042 g (59%
of 38. step 6 - To a suspsg 13 (0.04 . QACA¢10 L) and MeOH
(10 nm) was adged 5 Ed( 0 lytic quiantijty)jang the reacti on was
stirred under "a Hz. gt moYype oom—PorN NEred _and the filtrate
concentrated. The crude pr od as piFe fied oon @l prgpas ative TLC

pl at e devel oped first vvit(frBf,S Ft 0Ac (sol vent® ‘BUnNal f wave up the plate,
dried and redevel oped W th 80%f 0Ac/ hexane and el §d to afford 1-10. The
foll ow ng were prepared anal Oﬁousf y except in steps
3- net hanesul f onyl am no- 10 b8hzeneboroni ¢ acid wa® replaced with the
boronic acid in parentheses:, E,’mﬁ yl am nobenzenebor oni c
acid), 1-6 (benzeneboronic aC| d m%mﬁ?gﬁ'% §(}‘He9ﬁ acid)
and |1-11 (B44-(am nosul fonyl) phenyl]-boronic acid, CASRN 613660-87-0) 1-2

can be gprepared {htibty §F S 00Y) $n BMSE®S mL) cooled to 0 °C was added NaH (0.049 g,

60% dispersion in mineral oil) followed by iodomethane (0.10 g). The ice-bath was removed

20 and the reaction mixture was allowed to stir at RT for 30 min. The reaction mixture was
partitioned between H,O and EtOAc. The EtOAc layer was thrice extracted with H,O (3 x 50
mL) and the combined aqueous extracts thrice back-extracted with EtOAc (3 x 50 mL). The
combined EtOAc extracts were washed with brine, dried (Na,SOy), filtered and concentrated in

vacuo. The crude product was purified by SiO; chromatography eluting with an EtOAc/hexane



Example 3 15 N {4- [6-tert-Butyl-1-nethyl-2-0 xo -8-(2-0 xo0 -1, 2-di hydro
-pyridin-3 -yl)-1,2-dihydro -quino Iin-3 - yl] -phenyl} -nethanesul fonam de
(1-8) Wb 0k90178042 Ar = 4- et hanesul f onyl am no- phenpCTaPe@oN5266TO a
solution of 36b (0.500 g) in DVMBO (5 nmL) cooled to 0 C was added NaH (0. 049
g, 60%dispersion in mneral oil) foll-#ed by i odomethane (0.10 g). The

i ce-bath was renoved 20 and the reaction mxture was allowed to stir at RT
for 30 gradient (0% Bteaetfiaan 0n8 xin) 2e%et® At dmtsi. 08 echib etone BIO AR Goants . £08A0n  The
Et OAc layer was thrice extracted with H0 (3 x 50 nL) and the conbi ned
aqueousNeRP roatOAq fiom e i Rumhie pHetdd) wi t h Et 0Ac (3 x 50 nL). The conbi ned
Et OAc extracts were washed with brine, dried (Na2S®™4), filtered and

concenty ated in.va ) e crude prodquct s purified by Si

chr omat 8 SRR e e ey BB g fighoronacis 2 3 ana

2010/ 1@19&1%%5’@&&?8%%@% Bsker Wére cBfrRdio@hin Ac88RIEV B Geps P &f Rathpl2DW

Et 0Ac from5.5-15 mn, 40% Et OAc from 15.5-25 m n and 60% Et OAc from

25. 5 38fferhd-8t 0 afford 40.  Suzuki coupling of 40 and

4- met hanesul f onyl am nobenzene boronic acid (step 2) and hydrogenol ysis of

t he benzyl ester were carried out in accord wth steps. 5 and 6 of exanple 2
to 5 aﬁfléradldil:'gwerf-l?fgpaé anplogofely 6% Pk Bt ie - '5?868‘%?5‘&9%‘%88‘& in step 3,
4- met hapesuilkb Q0N aRdNes o Q@&WB%L(ﬁnﬁfdsélf(Y}%@g%@llgB&@nW dcfdl (CASRN
B[ 4- (am nosul fonyl&ghenyl -boroni c ‘acid (CASRN 613660-87-0) and
4- hydr &yeiieiz8hendrbhpirosy-henane beypostdoiktegpecExelrpl e 4 10 N- {4-
[6-tert-Butyl-1-0 x0 -8-(2-0 x0-1,2-dihydro -pyridin-3 -yl)-1, 2-di hydro
-iso quino lin-3 -yl] - phenyl} -nmethanesul fonam de (1-14) Ar =
4- et hanesul f onyl ami no- phenyl Example 4

10 N-{4-[6-tert-Butyl-1-0x0-8-(2-0x0-1,2-dihydro-pyridin-3-yl)-1,2-dihydro-isoquinolin-3-yl]-

phenyl}-methanesulfonamide (I-14)

]?n
0]
N N Ar I A N P Ar
Br Br Br 4 F Z
+ =—Ar —> ——
step 1 step 2
CMe, CMe, CMe,
44 46 48 50

52 1-14

Ar = 4-methanesulfonylamino-phenyl

step 1 - To a solution of 44 (0.750 g, 1.9 mmol, CASRN 80578-102) and 46 (0.748 g, CASRN
111448-81-8) in THF (15 mL) was added Cul (0.027 g), DIPEA (5 mL) and Pd(PPhs),Cl, (0.023

15 g) and the reaction was heated at 80 °C overnight. The reaction was cooled to RT and
concentrated in vacuo. The product was purified by SiO, chromatography eluting with an
EtOAc/hexane gradient (0% EtOAc from 0-5 min, 20% EtOAc from 5.5-20 min and 40% EtOAc
from20.5-30 min) to afford 0.290 g (24%) of 48.



step 1 - To a solution of 44 (0.750 g, 1.9 mol, CASRN 80578-102) and 46
(0.748 g, CASRN 111448-81-8) in THF (15 nmL) was added Cul (0.027 g), DI PEA
(5 nmL) amsioRd{oABNGZE2CL2 (0.023 15 g) and the reacti on wasThratessmwsl 80 C
overnight. The reaction was cooled to RT and concentrated in vacuo. The
product was purified by 5i 02 chromat ogé&aphy el uting with an Et OAc/ hexane
gradient (0% EtOAc fromO0-5 mn, 20% Et0Ac from5.5-20 m n and 40% Et OAc

f r on20.skep30- SuAki douphigd of 48 shd2Z0was ¢a2ddd owfin 4&ord WMBh the procedure described in
2010/ 100178PCT/ EP2010/ 052661 -45- step. 2 - Suzuki coupling of 48 and 25 was
carri edtegut ofi ramplect @ akiord S mdigh wrsatitied baseer prampio sy chiting withatpl e 2

to aff ' ridd ' Gk | |

£t oAc/ e Aa SisaratBn G CSCr o oo B 0 EPROGSRRRG Y T Ao Mk @le | g
40% Et GhanfrBai by 25 min). 5 step 3 - To a solution of 50 (0.113 g) and
EtOH (5 nL) was added hydri do(di nmet hyl phosphi nous aci d- kP) [ hydr ogen

bi s(di met hyl phosphni to-kP] platinum (11) (Stem Chem cals Inc., 78-0725,
CASRN 6l@s solytiemelf 3hE. Fesaliand BgOHJP mli)oressdded bylrigo(diaethylphoveiirught .

The reacti } t . . i-duye, wa itioned
ot weed e SALN AR Sty oSG RREA S Pt (O IR TRRA S ¢

Et OAc (CASRIRS 784)6-03-Dpard BAecsakingasiusionstitcd & reibonetightvarttadadtohRvdar i ne,
dri ed (hb2504%> filtered and concentrated. The crude product was purified
on a preplsd & R¥andicopcenirated) The resilys mes dartitioned E%W@%BWW@@%W%. 106

g of 52Phe%g&&u§.laaze%§%¥é %%l%gfv%h ﬁ?oﬁ[(\gézl%%r 159 1 EehAC @Qﬁ:&%jw}é\f;et h the

procedure described in step exanp e product was puritied on a
pr efar abimbeed) W2shed @ithl tatne, disadaNap®@,)Wiltdred 086 ddmeddetitidDCMe cFhde @bdbe dvas

pr oduct s triturated w cont ai ni atr H apd ¢t
resul t iPHETEHPT @ PERRFAIE g@i@%ﬂ%? Getlaned Yl b oSy pYade bt Bos oBer
-46- BEganple 5 N {4- [6-tert-Butyl-1-o0 xo0 -8-(2-0 x0 -1, 2-di hydro
-pyridin-3 -yl)-1Hiso chro nmen-3 -yl] - phenyl | nmet hanesul f onam de (1-15)
a 56a: R = CN

step 4 — Debenzylation of 52 was carried out in accord with the procedure described in step 3 of

example 1. The product was purified on a preparative SiO, TLC plate developed with 10%
15 MeOH/DCM. The eluted product was triturated with DCM containing a trace of MeOH and the

resulting solid collected by filtration.



step 3 56b: R = CHO step 4 56e: R = CO2H step 5.56d: R = CO2Me
Ar = 4-nmet hyl sul fonyl am no- phenyl Bn = benzyl CMe3CMWe3 60 5 step 1 - To
a stirredwvoizatumoer78f 54a (13.08 g, 42.60 nmol, CASRN 10P46A®7618)051661 wat er
(16 m.) and HOAc (26 nmlL) was added concentrated sulfuric acid (11.20 ni,
119.28 mmol ). The mixture was heated t-6conpl etely di ssolve the solids. The
solution was cooled to 10 C and an aqueous solution of sodiumnitrite (3.08
g, 46.86 mol) in water (30 m) oveExam?wsod of 10 mn with vigorous
stirrin ntil the m xture beca |.i ght . br lution. 1 0 a mxture
of cusar {?’7f6atsrfgl?ut$11.-fﬁo-&ﬁ@rf)mr ﬂfﬂgwéro-pgefﬁﬂgﬁkﬁﬁ-l%@r?%n-g)y lias added KON
(13. 00 fenyd ldec@dndyi@bdanyiflé [1I€143RI Nt @i ning the tenperature bel ow 20C by
addi ng nore ice. The precipitate that initially formed dissolved. Finally,
NaHCO3 (26.80 g, 340.81 nmmmol) and benzene (60 nL) were added to the
m xture. The solution containing thllhn di azoni um sal t Weign added dropwi se to
this solution at 50 - 55C over 3Q pon while stirri gorously. The
m xture 15 was Stirred for add %30 min uponftRE cdithMeyi-ofi of
addi ti on. THe Bon m xt ur eNwy W e with benzene
(200 nL). The nic | S was on, brine, dried
(Na2SO4), filtengd and ¢BRéentr at ed. e ré§Pdue was fragtionally WO
2010/ 100178PCT/ 10/ 052661 -47- r eanyst allized from acm'[@s(t ure of DCM and
ether to affpdd 7.84 g (58% of 2,6-di bronp-4-tertbutyl-benzonitrile (54b)
2

as a light @QwasbrN: step deps 383 Reddpl i ng of 54b38nd 25 was carried
out in accord WMPHRTRE procedusss gggﬁezi step 3 of exanple 2 to
e
Gh

afford 56a. The crude product s¢Rs e 5i 02 chromat ography 5 el uting
wi th a Et OAc/ hexane gradient (15 FEE%‘%RB to afford 1.0 g of 56a.

Ar = 4-methylsulfonylamino-phenyl

Bn = benzyl

5 step 1 -To a stirred mixture of 54a (13.08 g, 42.60 mmol, CASRN 10546-67-5) in water (16
mL) and HOAc (26 mL) was added concentrated sulfuric acid (11.20 mL, 119.28 mmol). The
mixture was heated to completely dissolve the solids. The solution was cooled to 10 °C and an
aqueous solution of sodium nitrite (3.08 g, 46.86 mmol) in water (30 mL) over a period of 10

min with vigorous stirring until the mixture became a light brown solution.

10 To a mixture of CuSQO4 (7.68 g, 51.12 mmol) in water (30 mL) and ice (40 g) was added KCN
(13.00 g, 213.01 mmol) while maintaining the temperature below 20° C by adding more ice. The
precipitate that initially formed dissolved. Finally, NaHCOs (26.80 g, 340.81 mmol) and
benzene (60 mL) were added to the mixture. The solution containing the diazonium salt was
added dropwise to this solution at 50 — 55° C over 30 min while stirring vigorously. The mixture

15 was stirred for additional 30 min upon the completion of addition. The reaction mixture was
cooled to RT then diluted with benzene (200 mL). The organic layer was washed with 2N NaOH

solution, brine, dried (Na,SO,), filtered and concentrated. The residue was fractionally



step 3 - To a solution of 56a (1.0 g, 2.4 mol) in toluene (20 nL) cool ed
to -75C was added dropw se a solution of DIBAL (2.9 nL of a 1M solution in
DCM and wbeorewud78i ng reaction mxture stirred at -75 EGCr@mP2@oio5166en
poured into ice cold 5% aqueous H2504. The | ayers were separated and the
aqueous | ayer was extracted with Et 0Ac47-The tol uene and Et 0Ac sol utions 10
wer e conbi ned and washed with brine, dried (My504), filtered and

evapor at@gstallib&l £smdemixtird o€ DOMSnPetheif foedfoby 7 34 G 5891 o fMdbatibrapioy4-@drtit i ng
with a EtOAc/hexane radient (5 to 35%Et0Ac) to afford .0 73 g (72% of
56b. staplhenzopgrile @3%@%#%16 reghsqle: 73 g, 1.72 mol), Na2HPO4 (2.85 g,
20.6 mmol), 2-nmethyl-2- butene (3.7 nL, 34.4 mmol) in tert-BuOH (30 nl),

H20 (30 d THF (.10 dto 5 15 C dd NaCl10 . 39 . 4.3
o Rl B Baihd o sAb SEE3E Rt Gaufled B R Sb o oty derlitt ™
Addi ti Qrl3 @Fdxeinpe 2 - APk @B86a. (thOcrito pl@ﬂﬂct%]fﬁgiﬁé@ b9 S8, MRsBaddpdy and

reaction was stirred overnight then poured into a m xture of ice and 1N
HC1.5 Trbiteigwith dRtQdehexgine aragiang élcStfe@M EW0 A oneffaiddl 9 sof86#bi ned extracts
dried (Na2504), filtered and concentrated to afford 0.76 g (1009% of 56¢.
20 step5- qut| n 56¢ (0. 76. g, 7 5 .mL) and DCM
(15 mpteRebr 1§ ofefBopof St @d%gdzé ﬁé@"@ﬂg?q%}% oretaAded 1. 29
m, 2Mgalaitd ngmtr"orh@mmﬁ (DY RIL @fé%wgomﬁaﬁrm dtM)T by ﬂh@%‘smt&g r¥R%ion
concentrated i n vacuo. The cr ude product was purified b
chr orratrmgula@hm@il AtTNG Firtdrh dan EomAdﬁIhemrmlcgi%duqamuS(IﬂSO@ TE@/daEt:@Amre to
afford of 56d as a white sol] st 6 - ask was
char ge &e%r'iltﬁd g%cgﬁl(e G‘Q‘ﬁﬁfué ?ayfr NES %qc&ed "K}-ﬁt E{Cg%oh Zﬁlgﬁ tBﬁgp& il)ld ﬁtéAc soliutlons
et Rnedd E&ﬂdﬂb@l@no(&aﬁédgvlthoorﬂfédea)dMgm) ﬁl@brg@émgavaporl&% nmelcyudgdnd DVF
(8 nL). The solution was sparged with Ar for m n then Pd(PPh3)2C12 }0 15
g, 0.2 pm@lcy WikBUIH IRy SRl chioanasesrahiyshutgg; Wllﬂéd Et@Aciexang gsadient €5 thdd’
addi ti | ( 0 sulting reaction mxture was heated to 75 C
for 2 %QP%’ %B Jtal rre(fifﬂd%yrzm t 6§t RT. The solution was diluted with 1N HCl
WO 2010/ 100178PCT/ EP2010/ 052661 -48- and extracted with Et OAc. The extracts
wer e tﬁ;@%? dusRtibRbY t mﬁibg) Ul 12 tlnh%'l d-addyl-2-

Wg & L!;@li‘ub b 56]5("(6’?‘3%’31?1 SNaE 04((712'853% ofd £a-hk g

evaporated to afford 0.163 g (27 o a solution o
( 0 163 bgteno (2.3 nmhoid)4 mnwé)ahvwﬂuﬁ)fhmb&bﬂ\@mlozandﬂﬁw mbpexbled0 Y 0. 01

D20 M i rerdd o gy Bt YWl ThUAlVED 0 SHEr e RT3

t hen t Rerre® &it7 R NAWGSo Sl 2L hedlyad- bﬁQn&(podfﬂ) af Na@103(0%9 g)TW@re%@déd hn
guantities of AuCl3 were added over that period to push the reaction to

conpl etrfasHON Tee sidped.e Yeomshide peired ingh @ nfiktiureeidee aner BY FCICEDe Feutiowekhe pad

washed INR r

e S F e Tt gh bt G RO Rk PRGBSt 1 o
affordt@@ff@i@ldl@@ﬁl(ﬁm)lofslseﬁ Exanpl e 6

3-(6-tert-Butyl-2-o0xo-2H chronen-8-yl)-1Hpyridin-2- one (1-1) step 1 - To
a solution of nethyl (dinethoxy-phosphoryl)-acetate (1.25 nL, 7.22 mmol) in
THR20L5 s{ep( iy acobkied of 56007 6 . Boniwd DNMIBE(Y 6) nd DEM (M k) Todiyd toThe

and THEC (T 35 B i ety U s SR e v Pt et oxfter

sti rredoariarRiight ThIhactiRpeid @hchatmtauRnahes Tﬂédﬂud%ﬁtﬁﬂu@%s?&gﬁ@d_l{%ﬁglw Ej h
evaporate e Ccrude

Et 0OAc. The extracts were drie filtered
pr oductchygaeategraply Qetingwih e E&&Zﬁﬁ%@g@&%ﬂ@t@ t 139 Et\%ﬁ) woafforddé/h&xane to
af f or (rjng??'n]i Q%Qaszaowﬁ@e §iyep 2 - Suzuki condensation of 62 and

y_ -

B- (2- pyri di ny -boronic acid (CASRN 163105-90-6) was carried out
in accord with the procedure described in step 3 of exanple 2 to afford 64

\é\?;%?em @M{/xoﬁdlsgti}galé%éhé’g)% WelrS8aab A0T2RloY rehslh] G4 HyRy BRelHRAC/ hexane
methanesulfonamide (0.31 g, 0.156 mmol, Cul (0.021 g, 0.108 mmol) and DMF (8 mL). The
solution was sparged with Ar for 5 min then Pd(PPh;),CL, (0.15 g, 0.2 mmol) was added and the
solution stirred for 5 min before the addition of DIPEA (4 mL). The resulting reaction mixture

was heated to 75 °C for 2 h then stirred overnight at RT. The solution was diluted with 1IN HCI



WO 2010/ 100178PCT/ EP2010/ 052661 -49- step 3 - A solution of 64 (0.120 g),
48% HBr (125 [tL) and HOAc (4 nlL) in a sealed tube was heated at 70 C

over ni ghtwOTh®w/wee8t i on m xture was cool ed, diluted w tRCEEPACI0AMB6POUr ed
inal MNaHCO3 solution. The organi c phase was dried (MgS™), filtered and
evaporated. The crude product was puri-#8ed by Si 02 chromatography el uting
with an Et OAc/ hexane gradient (50 5 to 75% Et0Ac) to afford 0.028 g (25%
of I -1 ah@egraigtédwithEtCAL r THP otelichOy &t WishEdCseagdtiial {waINPY fer/ant-brine, dried,
{4-[6-tert-Butyl - 3-0x0- 4- di hydr o- pyri di n-3-y1) - 3H i sobenzof ur an-

(12) - yilicxeragey ﬁ%ﬁwﬁéﬁéﬂéﬂﬁ()Hﬁﬁﬁgﬂéﬁﬁﬁﬁﬁnanlde (1-16) and N-
{446-tert-Butyl-3-oxo-4-(2-oxo-1, 2-

di hydro- pyyi di n- 3- dro sob n- 1- Inet | 1<.phenyl } - net hane
Sl T ongipds B Bt pf s 1 YL IR B RLER e A e s B St
step 4 adéedllzlz(s (®D1 ;) ah® [AQ%B§B&BE%’H Mo@ﬁl@h@{ﬂﬁhtlon for 3 min then AuCl; (0.009

N- (4- et hynyl phenyl) - net hanesul f onam de was carried out in accord wt | t he

pr oced¥r&9demebivrsddiler. stnapeing withebdawgs e@ngnuask feparpther fomy then theireastion 66b

(0 75 ntes Hrrdat S undi PRV f. R By GuiiRleh pr AUCEOIEL el RebbFOG
5 C wagpcadd edpiNa @R adtdnQ8 cgmp&t18ﬁ3THH@dlﬁ1tlonT‘h€s sovdat dtﬂrﬁlt&édtlhfcﬁlgmmﬁEowed

to warmto RT and stirred for 7 Addi ti onal 2- nethéﬁ-Z butene (1.0 m)
and Na@iohemdgvaghedpsith E&‘aééd Thp é‘ﬂtraé%ww&m@@t andlthgicryde Prody ek upifies on

d t
Porbr ndiBpfrbivBio.ECHRUdRBOPEP Wt B%, EXBATBERE Mika S (1906 drile
filtGrdd.

Example 6
3-(6-tert-Butyl-2-0x0-2H-chromen-8-yl)-1H-pyridin-2- one (I-1)

N OMe
OH I N OH
Br - CO,Me 2 - CO,Me
20 ——a — — I1-1
step 1 step 2 setp 3
CMe, CMe,
62 64

step 1 — To a solution of methyl (dimethoxy-phosphoryl)-acetate (1.25 mL, 7.22 mmol) in THF
15 (10 mL) cooled to 0 °C was added NaHMDS (16 mL, 1.0 M in THF). The solution was stirred

for 15 min then a solution 0f 20 (1.0 g, 3.89 mmol) and THF (10 mL) was added. The solution

was allowed to warm to RT and stirred overnight. The reaction was quenched with water and

extracted with EtOAc. The extracts were dried (MgSQ.,), filtered and evaporated. The crude

product was purified by SiO, chromatography eluting with 5% EtOAc/hexane to afford 0.72 g of
20 62.

step 2 — Suzuki condensation of 62 and B-(2-methoxy-3-pyridinyl)-boronic acid (CASRN
163105-90-6) was carried out in accord with the procedure described in step 3 of example 2 to
afford 64 which was purified by SiO, chromatography eluting with an EtOAc/hexane gradient (0
to 15% EtOAc).



20 and concentrated. The crude product was purified by Si02 chronat ography
eluting with an Et OAc/ hexane gradient (20 to 80% Et0Ac) to afford 0.168 ¢
(87% of w6 2aw/@oyel | ow fil mwhich solidified. WO PCT/EP2010/052661

2010/ 100178PCT/ EP2010/ 052661 -50- step 3 - A suspension of 68 (0.050 g),
10% Pd/ C (9.5 ng), EtOAc (25 nL) and ME®H (25 nmL) was shaken in a Parr
shaker for 2.5 h under 50 psi of hydrogen. The reaction m xture was
filteragptdv aughitichlolf 6 (@20 thaspadBraIed. ) wht FOAOACmLY hea §dalddrtabewnas
concentrated and purified with two sequenti aI%({)reparatl ve Si 02 plates

dlevfe| opetedat H @@W@b@&mréa%mémamrc waq gpoled, dfuted withda@Aq angrpogrediipa
i |
ol ef I N AANAYEOO IR Stk RbadilfyRENAX kel Qgggagggﬁﬁ@ﬁea'aﬁ@eﬁg R Ry Y

except e reaction was run ur i
pr epar atudeerddiCt omas BudZedobya$i€s cdﬂmﬁit@grephw\ﬂuﬂingﬁﬁ% WEHZ)BQM:Xame@Mchi (4B.8 g

71 5 aih oo Ou feig 0.4 e R RE IS Y st RS 8 onan de

(1-18) Cve, 1i_24: R= N2 step "..., 70a: R= NH2 step 2 Lip. 70b: R
=NHSO2Me CMe, 72 step 1 - To a suggg%w.?: of 24 (0.967 g, 2.4 nmol) in
MeOH (60 nlL) and H20 (30 nmL) was adde 1 (1.28 g, 24 mmol) and the

m xt ur N-Réq6-ed-BotiStovees (Boxa @ -dil@yo-pytroin-§-§1)6IHdsobenzo furan-(17)-

ylidenemethyl]-phenyl}-methanesulfonamide (I-16) and N-{4-[6-tert-Butyl-3-oxo0-4-(2-ox0-1,2-
dihydro-pyridin-3-yl)-1,3-dihydro-isobenzofuran-1-ylmethyl]-phenyl } -methanesulfonamide (I-
10 17)

]EIBn
Na O
| N CHO Ar
y 7
— —
step 1 step 2
CMe,
66

Ar = 4-methylsulfonylamino-phenyl
Bn = benzyl

step 1 — Condensation of 56b and N-(4-ethynylphenyl)-methanesulfonamide was carried out in

accord with the procedure described in step 6 of example 5.

step 2 - To a solution of 66b (0.186 g, 0.35 mmol), Na,HPO4 (0.58 g, 4.2 mmol), 2-methyl-2-

15 butene (0.75 mL, 7 mmol) in zert-BuOH (9 mL), H,O (9 mL) and THF (3 mL) cooled to 5 °C
was added NaClO, (0.08 g, 0.863 mmol). The reaction mixture was allowed to warm to RT and
stirred for 7 h. Additional 2-methyl-2-butene (1.0 mL) and NaClO, (0.9 g) were added and
reaction was stirred overnight then poured into 1IN HCI. The solution was twice extracted with
EtOAc and the combined extracts washed three times with water then with brine, dried, filtered

20 and concentrated. The crude product was purified by SiO, chromatography eluting with an
EtOAc/hexane gradient (20 to 80% EtOAc) to afford 0.168 g (87%) of 68 as a yellow film which
solidified.



15 12 mmol ) was added in portions over a 1 h period. After the addition was
conplete the reaction was stirred for an addition hour then cool ed,
filtered wbrowgioGELI TE and the filtrate evaporated. TheCra&rrduwss2was
diluted with Et0Ac, washed sequentially with H20 and brine, dried, filtered
and concentrated in vacuo to 0.906 g o6f0-70a. step 2 - Conversion of 70a
to the sul fonam de 70b with net hanesul fonyl chloride was carried 20 out in
accor d swipt3 ARespensieedf6%((0eHCcE)| DX BdrC §4.8 ngd, BXO/2X@5RhIE) ahd ME@H (35 mLho a
solution of 70b (0.5 g, 1.1 mml) dissolved in THE (20 nL) and cooled to
-15 C s shalgadn a Pag sgelfeé oTod-5 hiund 4P O o finydregeng Ahgireaction mixtyE ¥i#S on i n

THF) a i i E t I tion
o ur e AR GELIOERR o 20 HRER M R 0T PR PPt e BB P 200
-51-  ampdrifibé withswbtseq@nsall put pavativielliOe p et daedletdw it in S Bt MIAOH/ DG woiftoird &d
extracts were washed with brine, dried, filtered and evaporated. The crude
pro ctlOnas purified by Si 02 chromatography eluting with an Et OAc/ hexane
gradient (20 to 85% Et0Ac) to afford 72. step 4 - Suzuki-coupling of 72 and
B- (1, 2-di 2-.0X - RyS di ny 1) - bar qni. i N 5 951 - 49. 5. S
car 11 ot RSB AR REhAIS P8k B ot ol iR limleER
1- 18 whké&dpt Wasreition v 8 Gu® forpir e pahaprodechi Apuplfirt &y piepeedtipad. (ot Bidst OAc.
Exanmple 9 N- {4- (gS,, 3- Di et héll- 7-0 xof- 9_—%2-0 x0 -1,2-di hydro -pyridin-3
-y1) - 2 Piates develepedinith 087 MgP/PS§Mto gffajdildd § ohl-Blyl ] - phenyl }

- met hanesul f onam de 10 82=3". 84a: R = Ng step 6 84b: R = NR 86 step 1 -
To a solution of 74 (2.457 g, 14 %m%ge?%acetone (75 nmL) was added K2CC3
(4.907 g, 36 mmol ) and 3-brono- 1-ne pene (2.0 m., 20 mmol) and the
resigt imgqoltmimfylmsydh@qnwzakongz‘-hmydx@y%mingB'Iy.l)-afﬂema@ac;tlj-plﬁbnwxt ure was
cool ed and concentrated in vacuo. The residue was partitioned between Et OAc
(150 nimetbgsyipmapaty 1) The aqueous phase was 15 extracted with Et 0Ac and
t he conbi ned organic extracts were sequentially washed with H20 and bri ne,
dried (Na2504), filtered and congentrated in vacuo. }Qﬁgorﬁsi due was

purified by 5i02 chrongpogr@hy el uti ng wit QHa RFOR xane gradient (0 to
5% Et 0Ac) to afford 3. 3¢ g 59 of 76.

Br —» Br — = 118
step 3 step 4
CMe, CMe,
24: R=NO 2
step 1 | 2
P 70a: R =NH,

step 2 Lo 79b: R ~ NHSO,Me

step 1 — To a suspension of 24 (0.967 g, 2.4 mmol) in MeOH (60 mL) and H,O (30 mL) was
added NH4C1 (1.28 g, 24 mmol) and the mixture heated to between 65 and 70 °C. Tron (0.67 g,
15 12 mmol) was added in portions over a 1 h period. After the addition was complete the reaction
was stirred for an addition hour then cooled, filtered through CELITE and the filtrate evaporated.
The residue was diluted with EtOAc, washed sequentially with H,O and brine, dried, filtered and

concentrated in vacuo to 0.906 g of 70a.

step 2 — Conversion of 70a to the sulfonamide 70b with methanesulfonyl chloride was carried

20 out in accord with the procedure described in step 4 of example 1.

step 3 — To a solution of 70b (0.5 g, 1.1 mmol) dissolved in THF (20 mL) and cooled to -15 °C
was added a solution of LiAlH4 and THF (4.44 mL, 1.0 M solution in THF) and the resulting

solution was stirred at RT overnight. The reaction mixture was carefully poured into 1N HCI



WO 2010/ 100178PCT/ EP2010/ 052661 -52- step 2 - To a solution of 76 (3.33 g,
15 nmmol ) and benzene (150 nL) in a dried flask was added sequentially
Bu3SnH ( 6w62b10g,0028 nmol ) and AI BN (0.241 g) and the re®alrtEPa@odsdoat i on
heated at reflux overnight. The reaction m xture was cooled to RT, a 10% KF
sol ution was added and the resulting t-®b~phase m xture stirred vigorously
for 2 h. The phases were separated and the 5 organi c phase was sequentially
washed and the reafltiol e wiElextiaptcd RMAthOEIORE. THRG oaBd&tacts §aPd Wwashsd matt S
were dried (Na2SO4), filtered and evaporated. The ¢rude product was

puri f i SHNG rgdoﬁlt%rﬁﬁi BHREGEPEEHY T ndrgpragiedh was eenfitﬁe%f.@zghmiéﬁgraw to
10% VA 78 (0.700
W‘F?g ME&)(@ cgﬁequé g%d@aeng{ |Oet§ 8pe ?;ﬁlib& ﬁd‘%‘ﬁi’o“ﬂsénd 765 E;, 10

mml) and the reaction was stirred overnight at RT. The reaction m xture

was parstdptd ORELIKRESNARE 20 a0 3B (rttz) dp&koEl 890431@91dtﬂyl)-botbﬁc ABGOUSRNAY er

was separated and extracted with Et20 (150 nmL The organic extracts were
thrike %/ééftfe@w) whs szocd petrin eprosd WI@Hh%ptOﬁedurerh@t@bﬁrﬁf peanpde §smaféordltiSact s

wer e dr o uo. The residue was
adsor be on %@&d’&eﬂﬁ%&?‘%ﬁ@&g&g@ agoésll{)ﬁ%ﬁg %ﬁqggnd eluted with 15
hexanes to afford 0.9260 (90% of 80. step 4 - To a solution of 80 (0.956
g, 4 mol) and HOAc (8.0 nL) cool edEtXQ leC9vvas added a dropw se sol ution of
Br2 (320 uL, 6 mol) and HOAc (2 M) o a 10 mn period. The reaction

m xt ur é\lwté{%tl?mreefd/ldv@m%irpxeﬂ mhydrhaoyrléatﬁiy@nZ waB-gtrehyshiedune]3.addi t i on

of 10% 3 removed in vacuo. The residue was
parti tlg@%%%%e?\{xé H%&O%@ FQ@B{ ﬁ%ﬁldand sat'd. aq. NaHCO3 (20 nlL). The
aqueous | ayer was separated and extracted with Et20 (100 nL). The organic
extracts were washed tW.g¢ W th_satg NaH RP3M) andeengs, 4M th H20.
The conbi ned extr -weﬁ-e dr| Na%&@d |t—e-|[20-d avapeﬁ)a-t ed. The
resi due was adgor D¢t :c. to t p of a §7 col unm and el ut ed
wi th hexanes to af prd 2 9549 of 82. Mlep 5 - Ji hydrofuran 82 is
treated with concentrated SO (2 nm) wt setlrrlng angl 1s cooled to 0 C
HNC3 (699 is added dropw se and the reaction mxture i's stirred at OC for
10 min. The reacti®n mxture i% partiti omgd bet ween waver and Et 20, and the
organic |layer is concentrated. The crude material can be purified by Si02
chromat ography eluting wth hexane or an EtOAc/ hgxane @radient to afford
84a. WO 2010/ 100178PCT/ EP2010/ 092661 -53- st ep 8 (g 40| ution of 84a

' eaction mxture is
Et OAc and sat ur at ed
s separated, washed
The crude product is
purified by Si 02 ch omatography Mting with a 5 Et0f ‘hexane gradient to
afford 84b. The aniline 84b can be converted to the tl e conpound by
adapting the procegdures des bedair=steps 1 to 6 oBeexanple 2. Exanple 10
N- £4- [5 -Metho xy 6- (iteli’rém gqchngropyl) 2-0 X0-8-(2-0 x0-1, 2-di hydro
-pyl din-3 -y1)-1,2- 10 di hydro-quino I'in-3 -yl] -phenyl} -nethane sulfo
nam de (98)

step 1 — To a solution of 74 (2.457 g, 14 mmol) and acetone (75 mL) was added K,CO; (4.907 g,

stirred overni ght RT_a.n.d.the partlt‘lmd
NaHCO3 and filt g The organic | ..
Ngd and evaporat €

36 mmol) and 3-bromo-1-methyl propene (2.0 mL, 20 mmol) and the resulting solution was
heated at reflux overnight. The reaction mixture was cooled and concentrated in vacuo. The
residue was partitioned between EtOAc (150 mL) and H,O (40 mL) The aqueous phase was

15 extracted with EtOAc and the combined organic extracts were sequentially washed with H,O and
brine, dried (Na,SOy), filtered and concentrated in vacuo. The residue was purified by SiO;
chromatography eluting with a EtOAc/hexane gradient (0 to 5% EtOAc) to afford 3.34 g
(98.5%) of 76.



|- 94a: R = OH 1-11. 94b: R = Owe step 2 96a: R = Ng 96b: R = NEI
step 3 step 1: To a solution 92 in DCM MeOH was added tetrabutyl anmoni um
tribrom dwo(R1odi0eryai val ents) and the resulting m xture PSTPRO10AR68L RT.
The solvent is renoved under reduced pressure and the residue is
partitioned between Et 0Ac and water. TFh2 Et0Ac |ayer is washed 15
sequentially with water and brine, dried (Na2SO™4), filtered and
concentsteptedTo hRelucionde76 €x33ipel sclaﬁlon)LHnﬂfHeﬁibnbyliBi 1(ﬁ_2) ﬁh{ oniat QgkapRudeddit i ng

with an Et OAc/ hexane gradient to afford 94a. st a solution of 94a
(0. 44 §equentialinBpsS [ﬁ@lﬁg,g ey ab SHEN (9.241 éh@ﬂdﬁ&?é«?w%yngéﬁwﬂpw% pane
1.3

i ur SRRk THTOIESH kA, hECdd R bR 10 ERERbIbn fros JBEJ RGN OF,

| ayer irssulvaghed- Iﬁmsmmmmlalshyre@@gﬂmdslw\ht 2rh. arid phaseneverdsdpechtddNad $h) |
filtered and concentrated to aff 94 / PCT/ 2010/0 661
L54.5 s O&gA4e ph %gaaﬁwsw%wﬁ P Pé@gci @a‘\% rﬁg@aﬂﬁg 5 g’é’ﬁ%d Qi

with Sfo'réa{nhd"&tl%@g wete 8 @%S@ooﬁf@erehf"é‘f{@e&a@%x@ted STiRAGEE: SHo MR ﬁﬂﬁe& he

reaction mxture is stirred at 00 C for 10 mn. The reacti on mxture IS
parti t ibyr$eQ. bleowetgraphy etutimgdvitt 2DCMlhdxankh grastigaid to 18y EICN o efoicleniag ed.
The Crldg%/ﬁmgﬁfi al can be purified by Si 02 chromatography eluting with
hexane ] "Et 0Ac/ hexane gradient to afford 96a. step 4 - To a solution
of 96a and EtOAc, is added tin chloride dihydrate. The reaction mxture is
stirre I8 i i : turated
L e eer 28y BT ZANE TG0 bmoBR b RS ISR FRAC, Anggat ur at
wi t ) waNBS (1.965 ng(rNaﬁS@ﬂal thefiehdt@nedhsatided vagoight &RT. Thke mactibe pixodustasi s

purified by 2chr raph | ut ] ith.an 10 Et OAc/ hexane adient to
D7 or o PoEBonsh BTafF M (GaBis aﬁd ﬁ&_%)c@ﬁ@érm)egf e GONHESET o e
adapt i R@trhded RERERAV( 189 HIES CricRRGadiOedERRSwdre 1R vAsh&KRTRIHE0Zhan once

with brine. The combined organic extracts were dried (Na,SQO,), filtered and concentrated in

vacuo. The residue was adsorbed on Si0,, added to the top of a SiO; column and eluted with

15 hexanes to afford 0.9260 (90%) of 80.

step 4 — To a solution of 80 (0.956 g, 4 mmol) and HOAc (8.0 mL) cooled to 0 °C was added a
dropwise solution of Br; (320 uL., 6 mmol) and HOAc¢ (2 ML) over a 10 min period. The
reaction mixture was stirred overnight at RT. The reaction was quenched by addition of 10%
Na,S,03 (10 mL) then HOAc was removed in vacuo. The residue was partitioned between Et,O
20 (100 mL) and sat’d. aq.NaHCO; (20 mL). The aqueous layer was separated and extracted with
Et;O (100 mL). The organic extracts were washed twice with sat’d. NaHCOs (20 mL) and once
with H,O. The combined extracts were dried (Na,SO,), filtered and evaporated. The residue

was adsorbed on SiO; added to the top of a SiO, column and eluted with hexanes to afford 1.22
(95%) of 82.

25 step S - The dihydrofuran 82 is treated with concentrated H,SO4 (2 mL) with stirring and is
cooled to 0 °C. HNOs (69%) is added dropwise and the reaction mixture is stirred at 0° C for 10
min. The reaction mixture is partitioned between water and Et,0, and the organic layer is
concentrated. The crude material can be purified by SiO, chromatography eluting with hexane

or an EtOAc/hexane gradient to afford 84a.



An anal ogous sequence starting from2-tert-butyl-phenol wll afford
N-{446-tert-butyl-5- nethoxy-2-o0xo0-8-(2-0x0-1, 2-di hydro-pyridin-3-yl)-

1, 2- di hyawo-2quimeli78n- 3-y1] - phenyl } - 15 net hanesul f onampde/EPEXampice1 11 HCV
NS5B RNA Pol ynerase Activity The enzymatic activity of HCV pol ynerase
(NS5B570n- Conl ) was neasured as the inrédrporation of radiol abel ed

nucl eoti de nonophosphates into acid insoluble RNA products. 20

Uni ncorsppreat Bsla keldiion b0kl 2d E0bst(Bah Masddee mdvwhtbridy diliyldidtat Thorattibn
scintillant was added to the washed and dried filter plate contajnin radi o]

| abel edMIRIVES BrsbiEGe evermgat aibliand Hen paerpiiensd detwrendit Qe dng yatnrasehi e at
the en u I t

e t £ od" By Fihg (AR KR LIRSTE SERE Kl R QPR ashR MIFAR0R, 835“&23@4'3

pol y rrerﬁ:hsmd ahdreiva@dated oth¢HGMdEprddust is aimfiedyenSiOsphrdtbatd gaplﬁgSﬁBSﬂg)WﬂEanl )
cont ai 1 am no acid ion at the CGtermnus relative to the

ful 12 irsﬁgﬁ e&?@ﬁ%r‘é?s‘%?éﬁig“%s purified fromE. coli strain BL21(DE)
pLysS The construct, containing the coding sequence of HCV NS5B Conl
(GenBa | i-nt o the truct
e o T EEBp LR Rl e LRGBS L BRTE
|nto Estepollito 6Afskdaigple 2col ony was grown overnight as a starter culture 30
and later used inoculate 10 L of LB nedia supplenmented with 100 ug/ nL
anpicillin at 37 C. WD 2010/ 100178PCT/ EP2010/ 052661 -55- Protein

expr essi on was i nduced by the addi tExample 10. 25 niv

i SOpr ORy. hi o nosi de ~( | PT, ) whe ns 600 nM
of the U 43[539?@% %ﬂ'm@ Rﬁéyélogmgy@ %Opéong(cgf?gﬁglbg rﬁé)ry\glgs %cYY ? er 16 to
18 1 atdil3@rd-quiNeBB3 AP pkanyl } -methapesuifbhadidt 098)onmogenei ty using a three-step
protocol including subsequent colum chromatography on Ni - NTA, SP-Sepharose
HP and 5 Superdex 75 resins. Each 50 pl enzymatic reaction contained 20 nM
RNA tenpl ate derived fromthe conpl enentary sequence Bf the Internal

Ri bosome Entry Sit | RES), 20 Br 70n- Conl Reg
tritiated UTP (Per El mec_catal o TRK=412 .. sp4

60 C/mmpl; stock s ﬁ)lén glepeent r from 72 5x10 Yohe 20. 6x10 6 M,

| i M each ATP, CTP, GTP, 40 10 i s- HCl pH80 A% mM NaCl, 4 nM DTT
(dithiothreitol), 4 NgClZ and 5 of conpound sédial diluted in DVBO
Reaction m xtures weee assenbled in 955 weld f| I ter pbgmﬁs (gat # MADVNOB,
MIlipore Co.) and incubated for 9ﬂ;R&Q) BEI,S vve&g st opped by
addi tion of 10%final (v/v) trichigypacetic aC| dstaimi M&ubafed for 40 min
at 4 C. Reactions were filtered, washed with 8 reaction volunes of 10%
(v/v) trichloroacetic acetic acid, 4 LS ®e vol unmes of 70% (v/v)

et hanol, air dried, and 25 pl nt (Mcroscint 20, Perkin-El ner)
was added to each reasilon wg ye ynount of light emtted fromthe
scintillant was convertEftd o A eer minBe (CPM on a TopcountO plate
reader (Perkin-El nmer, Energy Rangg: JLow, Efficiency Mdde: Nornmal, Count
Time: 1 mn, Background Subtract: %L@MeCross tal k reduction: Of).

step 1: To a solution 92 in DCM-MeOH was added tetrabutylammonium tribromide (2.0

equivalents) and the resulting mixture is stirred at RT. The solvent is removed under reduced

pressure and the residue is partitioned between EtOAc and water. The FtOAc layer is washed
15 sequentially with water and brine, dried (Na,SO,), filtered and concentrated. The crude residue

can purified by SiO; chromatography cluting with an EtOAc/hexane gradient to afford 94a.

step 2 - To a solution of 94a (0.44 g, 1.7 mmol) in DMF is added K,COs (2.5 equivalents) and
jodomethane (1.3 equivalents). The resulting mixture is stirred at 60° C. The reaction mixture is
cooled to RT and partitioned between water and Et,O. The organic layer is washed sequentially

20  with water and brine, dried (Na;SQOy), filtered and concentrated to afford 94b.



20 Data was anal yzed in Excel (r) (Mcrosoft(r)) and ActivityBase (idbsO).
The reaction in the absence of enzyne was used to determ ne the background
signal , wNDchiwvmsl7subt racted fromthe enzymati c reacti oR€T/HPRGI0F52661 cont r ol
reactions were perfornmed in the absence of conmpound, from which the
background corrected activity was set -&% 100% pol ynerase activity. Al data
was expressed as a percentage of the positive control. The conpound

concentsteptd -oMhatibvdrhidb 94bés ﬁ&t@mymc@ah@w@t edSOatEmbf wIRN/éu&wgtdﬁasé S was
reduced by 50 % (1C50) was cal culated by fitting (% Max - %M Yy=%Mn +
(i)  coolegto§ €. HNf68%) is added dmwmxﬁfbmwe@mm@sm%%@ Cegr 10

equat i gy, (}T)ﬂeg‘/é)dc{l&?gﬁ!{lﬁ X‘@%’nﬁgﬁe\ﬁ bé% e@&%{‘&*&d EQo! iifa théeb {61‘1*661 fe?@’ me

activity (i reS| ativé activit aturating
conpourdnaanetedt Tat corde nidavia tan be pll’reﬁeldé:iya&()y ehmweatographgredytimgtwich betanyi ty,
"X orresgp g» to the onpou d concentration, and "S" is the Hill

coef¥i & éh @ Fﬂ§¥%ﬁé§a W@W@lwﬂ HCV Repllcon assay This assay measures
t he ability of the compounds of fornula Ito inhibit HCV RNA replication,

and Nerarr o L09LoPOEGALLA b, bl ol LABAC SRR 6 ARSI Q0.

ZeS a re e rea

repli C(Bﬁrr%léwérﬁhgﬁ{ at Rl'"h@nd%ln id ;&rﬂltlltﬁieﬂ(béﬁz&%n Bogenad Mﬁrateraltmmi@ogdnd nt o the
first fpen readln%jfrane of a genotype |b replicon construct NK5.
Kr i egerilgfedghrough CREITE| Theoggany tyedis:sapprated, winhad vith ayafera fiied (Nah%of)nt er nal

ri DOS ORIt 4nY e%ﬂo?ated. The crude product is purified by SiO, chromatography eluting with an
10 EtOAc/hexane gradient to afford 96b.

The aniline 96b can be converted to the title compound by adapting the procedures described in

steps 1 to 6 of example 2.

An analogous sequence starting from 2-fert-butyl-phenol will afford N-{4-[6-tert-butyl-5-
methoxy-2-0x0-8-(2-0x0-1,2-dihydro-pyridin-3-yl)- 1,2-dihydro-quinolin-3-yl]-phenyl}-

15 methanesulfonamide.

Example 11
HCV NS5B RNA Polymerase Activity
The enzymatic activity of HCV polymerase (NS5B570n-Conl) was measured as the
incorporation of radiolabeled nucleotide monophosphates into acid insoluble RNA products.

20  Unincorporated radiolabeled substrate was removed by filtration and scintillant was added to the
washed and dried filter plate containing radiolabeled RNA product. The amount of RNA product
generated by NS5B570-Conl at the end of the reaction was directly proportional to the amount
of light emitted by the scintillant.

The N-terminal 6-histidine tagged HCV polymerase, derived from HCV Conl strain, genotype
25 1b (NS5B570n-Conl) contains a 21 amino acid deletion at the C-terminus relative to the full-
length HCV polymerase and was purified from E. coli strain BL21(DE) pLysS. The construct,
containing the coding sequence of HCV NS5B Conl (GenBank accession number AJ242654)
was inserted into the plasmid construct pET17b, downstream of a T7 promoter expression
cassette and transformed into E. coli. A single colony was grown overnight as a starter culture

30 and later used inoculate 10 L of LB media supplemented with 100 pg/mL ampicillin at 37° C.



(I RES) sequence, and fused with the neonycin phosphotransferase (NPTII)
gene via a self-cleavage peptide 2A fromfoot and nouth di sease virus (MD.
Ryan & J.wOrew/10E/VBO 1994 13(4):928-933). After in vitr@CrmERaso0sbi on t he
RNA was el ectroporated into human hepatoma 15 Huh7 cells, and

(418-resi stant col onies were isol ated-ald expanded. Stably sel ected cell

| ine 2209-23 contains replicative HCV subgenom ¢ RNA, and the activity of

Reni | | @rbtyizi dxpreasién &xp ﬁrﬁﬁlﬁﬁﬁb}bﬂlefah&ltlbﬁlafl)QG ﬁnMQﬁdpi‘@lb}ﬂ p-DsthiBNMlatteyRlnddidd he
cells. The assay was carried out in duplicate plate one i n gpaque white

and ondlETO: wheagpsiealdensityat HOQaM PBthﬁéaEWﬁéN%srbétWﬂ Qd-8 gpd valswer@nd
t ot I
cyt ot oxh Glokdd %elalectgel@l{?& 3(920r ea‘éﬁgﬂgglcﬁﬁf %‘?J}mﬁ&ﬁﬂdrﬂo%lgkglﬁgqﬂo ce‘ﬁje

activity is not 20 due to eration o

deat h. stdp\protepsliicdudiogbiisecqza08el23), chmmalbgmptkmmle-Nﬁm ISPaSdpheioke HRsmd

repﬁsr %g E%ge s? cultured in Dul becco's MEM (I nvitrogen cat no. 10569-010)
SAUPESE /HEPiNe serum (FBS, Invitrogen cat. no. 10082-147) and pl ated

onto a 96-well plate at 5000 cells per well, and incubated overnight.

Twent y c he
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at 37Csf:dpfenbé'ld51€tﬁe Gaysal Ribotdige Efdly Sfte {IRESN Q0L NSS%VO@Cohhenig&rhd 9.5 WCi
white plates were harvested and | uciferase acti vi was neasured by using

the R of tfiiated HIR (RekimElgyes eedmogmoo iR Eat Raspssdic @218217})30 t860 Girampk stpeht s
descr ' Qsﬁuhﬂ coR@nfrAid oG RAH2AAB DR 6-6' VIS 1“;9&€ideabﬁ‘éfr?ec@”éﬁdaé’rﬁhﬁf S

and the manufacturer's instructions weré or pieparations of
t hel(} eagdrifrs-HThpHE0, 149 el 8aG04 wad HELT cdithéotiateithl),1OMmM Mg@R, glddsylht e

buffered s 7 er.wel] and |ysed with. 20 ul Il x R
| uci ferca@@%@@sgyl(df% %f? ﬁéﬁgﬁ AN BIXFHEL SRS 453 al? wé%ﬁa e‘ﬁ%lﬁ?raﬁylatﬁ% for
20 m n.( céﬂ#@\/l@hﬂ’ﬁoﬂ\@ﬁﬂ%ﬁ@r@ dd‘ﬁ&"dtlﬁéhbhﬁh%lti‘ﬁ afo80M ¢ ORERt BRI WL %@ ?
| uni nonmet er (Berthol d Technol ogi es) WO 2010/ 100178PCT/ EP2010/ 05266 57-

and 10@ddition of 162 finat (Wertasklonssetic dwict ek de@tqdd]’oeé@ eun atrd°dC.eBetetines Wernd

t he signal measur.ed usin seco rogram

| o0 SHGreeb AT R B HAgth RUSGROE VER (PL P BRRR BRAS M R S e
50%3 N voRInadsio?ovO(viv)ethanbL ertdeidd %hlzsqgafgaﬁtllmt OdicréRtht 06, Pakialated from
the pl ot of percentage reduction of the luciferase activity vs. drug
concentastadées © cash epaetiqn weldl above. WST-1 reagent from Roche Diagnostic
(cat no. 1644807) was used for the cytotoxicity assay. Ten microliter of

WST-1 ent dded to. each well of the transparent Iate | udi ng
wol 15 (HRRETRRY S BT ERtedTOsR dreae i amioxss copyrricdip caunth gy bt 2 h
at 37 Gopeticht®RRatORM&! @%rléi‘@-ﬁlrﬁ@laﬁﬁ&%g ma%gmﬁ%ﬁ&&@%sh&%&mm&mﬁ ter

pl at e reader (Lab System at réference filter at 650 nn). Again
CC50, theecbhnmiiackgioond Shbtrass mn@scﬁme&faﬂqr@dudt@n P&duci ng cel |

proliferation by 50%in relation to the untreated cell control value, can
be cal culated fromthe plot of percent j%i reductl on of the WST-1 vaI ue vs.

dr utf coticeies atalyed ds Eged®(MiegsefiByand ApipityBese® Gdbysolnidengasien in the

absence of enzyme was used to determine the background signal, which was subtracted from the
enzymatic reactions. Positive control reactions were performed in the absence of compound,
from which the background corrected activity was set as 100% polymerase activity. All data was
expressed as a percentage of the positive control. The compound concentration at which the

25 enzyme-catalyzed rate of RNA synthesis was reduced by 50 % (ICso) was calculated by fitting

(% Max - %Min)
Y =% Min + @)

X
1+
[ (1Cy)° ]




HCV Replicon Activity I1Cso (11-11\4) Cytotoxic Activity cc50 (pm
1-50.0195.1 Exanple 13 15 Pharnaceuti cal conpositions of the subject
Conmpoundswbanioadmi7ai strati on via several routes were preparmpdoia®swescri bed
in this Exanple. Conposition for Oral Adm nistration (A) Ingredient%
w./wt. Active ingredient20.0% Lact ose?®. 5% Magnesi um st earate0.5% WO
2010/ 100178PCT/ EP2010/ 052661 -58- Conposition for Oral Adm nistration (B)

| ngr edicqitlnwh).t6 e defCivhyre ‘Wgoadspnt2d. tBdaclative enzyme activity (in %), “ %Min” is
the residual relative activity at saturating compound concentration, “%Max” is the relative
maximum enzymatic activity, “X’’ corresponds to the compound concentration, and “S” is the

Hill coefficient (or slope).

5 Example 12
HCV Replicon assay

This assay measures the ability of the compounds of formula I to inhibit HCV RNA replication,
and therefore their potential utility for the treatment of HCV infections. The assay utilizes a
reporter as a simple readout for intracellular HCV replicon RNA level. The Renilla luciferase

10 gene was introduced into the first open reading frame of a genotype 1b replicon construct NKS5.1
(N. Krieger et al., J. Virol. 2001 75(10):4614), immediately after the internal ribosome entry site
(IRES) sequence, and fused with the neomycin phosphotransferase (NPTII) gene via a self-
cleavage peptide 2A from foot and mouth disease virus (M.D. Ryan & J. Drew, EMBO 1994
13(4):928-933). After in vitro transcription the RNA was electroporated into human hepatoma

15 Huh7 cells, and G418-resistant colonies were isolated and expanded. Stably selected cell line
2209-23 contains replicative HCV subgenomic RNA, and the activity of Renilla luciferase
expressed by the replicon reflects its RNA level in the cells. The assay was carried out in
duplicate plates, one in opaque white and one in transparent, in order to measure the anti-viral
activity and cytotoxicity of a chemical compound in parallel ensuring the observed activity is not

20  due to decreased cell proliferation or due to cell death.

HCYV replicon cells (2209-23), which express Renilla luciferase reporter, were cultured in
Dulbecco’s MEM (Invitrogen cat no. 10569-010) with 5% fetal bovine serum (FBS, Invitrogen
cat. no. 10082-147) and plated onto a 96-well plate at 5000 cells per well, and incubated
overnight. Twenty-four hours later, different dilutions of chemical compounds in the growth

25 medium were added to the cells, which were then further incubated at 37°C for three days. At
the end of the incubation time, the cells in white plates were harvested and luciferase activity
was measured by using the R. luciferase Assay system (Promega cat no. E2820). All the
reagents described in the following paragraph were included in the manufacturer's kit, and the
manufacturer’s instructions were followed for preparations of the reagents. The cells were

30  washed once with 100 pul of phosphate buffered saline (pH 7.0) (PBS) per well and lysed with 20
ul of 1x R. luciferase Assay lysis buffer prior to incubation at room temperature for 20 min. The

plate was then inserted into the Centro LB 960 microplate luminometer (Berthold Technologies),



Magnesi um st ear at e0. 5% Crosscar nel | ose sodi un2. 0% Lact ose76. 5% PVP

(pol yvinyl pyrrolidine)l. 0% The i ngredi ents are conbi ned and granul at ed

usi ng a swbwvernrioswrsh as net hanol. The fornul ation i s theaTodre@dossdl f or ned
into tablets (containing about 20 ng of active conpound) with an 5
appropriate tablet machine. Conpositioeh7for Oral Administration (O
Ingredient% wt./w. Active conpoundl.0 g Fumaric acid0.5 g Sodi um

chl ori dad.100 @1 &R ykifdasahend bilferdy&riaRYed Pab 2BENVe 10 bndthSs Rkl @éLdred
sugar25.5 g Sorbitol (70% solution)12.85 g Veegum K (Vanderbilt Co.)1.0 g

Fl avor iwsigg a03scand Gahp2-segeit Heayrdiat prdgemndterthe soncentraten afitherdrag
Lg?;ﬁ?g?e r{i[irsegoérrerﬁje %cﬁﬁgﬁe%?énofe%l%y%%) ?nnrseia?irolnftoo {he%lilﬁleatg‘ Rshto %allhcfen,'can be
calculated from the plot of percentage reduction of the luciferase activity vs. drug concentration

5 as described above.

WST-1 reagent from Roche Diagnostic (cat no. 1644807) was used for the cytotoxicity assay.
Ten microliter of WST-1 reagent was added to each well of the transparent plates including wells
that contain media alone as blanks. Cells were then incubated for 2 h at 37° C, and the OD value
was measured using the MRX Revelation microtiter plate reader (Lab System) at 450 nm

10 (reference filter at 650 nm). Again CCsy, the concentration of the drug required for reducing cell
proliferation by 50% in relation to the untreated cell control value, can be calculated from the

plot of percentage reduction of the WST-1 value vs. drug concentration as described above.

TABLE Il
HCV Replicon  Gytotoxic
Compound Activity Activity
Numb
umber ICso (uM) CCso (UM)
I-5 0.01 95.1
Example 13

15 Pharmaceutical compositions of the subject Compounds for administration via several routes

were prepared as described in this Example.

Composition for Oral Administration (A)

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

20 capsule would approximate a total daily dosage.



Ingredient% wt./w. Active ingredient0.25 g WO

2010/ 100178PCT/ EP2010/ 052661 -59- Sodi um Chl ori deqs to nake isotonic Water
for injecwDamwwd(® m The active ingredient is dissolvedTiER2@opszsbi on of
the water for injection. A sufficient quantity of sodiumchloride is then
added with stirring to make the sol uti-6% i sotonic. The solution is nade up
to weight with the remai nder of the water for injection, filtered through a
0.2 micron 5 nenbrane fil CempakidopaskageddmndaratidhgB)| e conditions. The
features disclosedin the foregoing description or the follow ng clains,

expressed in thei Ingsgbientfic forns or in %ertawtof a means for perforning the

di scl osed functie??fﬁ+fa—ﬁe%hed—e+—ﬁ+ee§ﬁ§—+e+—a%%arﬁrﬁg—%he—disclosed
result, as appropf TSt separ at el y,“%17°i n any combi nation of such

features, be util ivgdedigh ste@pld zi ng the g syention in diverse forms thereof.
10 The foregoing invention has been described in sone detail by way of
illustration and &xesspirmclléssrsogunposes of.0%l arity and understanding. |t

wi |l be obvious to one of skill in the aﬁ§(§hat changes and nodifications
may be practiced WA the scope of the appPended clains. Therefore, it is

to be understood pW@u$erm@ggM@ngﬁ@pripti@n is intended to be illustrative
and not restrictiue he scope of the invention should therefore, be

determ ned not with reference to the above 15 description, but should

i nstead be determined with reference to the foll ow ng appended cl ai ns,
along with the full scope of equivalents to which such clains are entjtled.
The patldstigredigns reoabipssh and gramased uriee & solaetispeheay ethangly fee famwiatien t o
her el n iefkARkbeind HEmR b RRAE, ROnf iR bh Bk diclileedlouRBWa Gn her €Y
i ncorporated by reference in their entirety to the same extent as If each
was 5 peppropoateltybletrdachingti vi dual |y i ndi cated to be incorporated by 20
reference. Any conflict between any reference cited herein and the specific
teachings of this specifications shall be resolved in favor of the latter.
Li kewi se, any conflict befaewasitan HrOghdémstigediondEd) nition of a word or
phrase and a definition of the word or phrase as specifically taught in
this specificati ep—shatl—be—resolvedintavor—of—thelatter— WO

2010/ 100178PCT/ EPb@Iefios2661 - 60- Yo 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 025¢



Clainms 1. A conpound according to formula I: A-R (1) 5 wherein: Ais a

het eroaryl radical selected fromthe group consisting of

2- oxo- 1, 2woi2oydwor7pyri di n-3- yl, 3-o0xo-3, 4-di hydr o- pyr aPCmAP2010/052661

3- oxo- 2, 3-di hydro- pyri dazi n-4-yl, 2-oxo0-1,2- dihydro-pyrimdin-4-one-5-yl
and 6-o0xo-1, 6-di hydro-[1,2,4]triazin-5591 said heteroaryl being optionally
substituted by hal ogen, Cl 6 alkyl, Cl_3 haloalkyl or Cl1_6 alkoxy; 10 Ri's
la, |b or Ic; YXeliMREhwridd;, if Xis 0 sk@lmalmsa@nicoget her are oxo, or one
of XI and X2 is OH or Cl_3 al koxy and the other of XI and X2 is hydrogen;
or, if Xis NRAWakr fofrigiestontgget her alB08%o; 15 R3a is hydrogen and R31 is
CHZAr or R3a amt—RSttogetter are —CHA, —ArTs pienyt——pyrrdi nyl,
pyrimdinyl, pyrazinyl or pyridazinyl optionally independently substit ut ed
with one to three substitutents selected fromthe group consisting of

hyd r OXyThe Cd‘@t-l-@e ﬁk}‘eﬁl@ﬁt 15%591@3 kyh {)oﬁomﬁ tWt&X%ﬁ r%fé/cltlon hal ﬁ%&ent@ﬁ%ﬁy of

-3 acyl am no,
( CH2) SOQLNR CdebrlcteGHﬂ)enﬁdQ%wah ati2idg taé @1%1293 ﬁ@ @\R@Rdsot@ac a?ﬂhle Riutamels made

Ll Ky s b et iaRneaPiies PR i oP BiosSh kel Elfrichhgices 7 °
Cycl@aldféfﬁbr%e_ﬁlte%lamlpac@gbdﬁﬁuélrs@hleceoladﬂ%n@l koxy-Cl_6 al kyl sul fonyl S 02
(CH2)nNiteltd, carbanoyl, -3 al kyl carbanoyl, C1_3 di al kyl car bam)yl or

benzoyl said benzoyl opti onal I y independentiy WO
2010/ 100ht fapirts BR21034d 10 3R6icgobie desadygtiont ot thd follawing nlirs, ckpvassgd o fisir

selected fromthe group consisti g of am ha 0g Cl 6 alkyl or C1_3
al kyl sﬁp%ﬁ@fgmsgam RIHP Reerie rp?{@éﬁ%%@ﬁtdvsy loS6F Biahpis e s
hydr 0gefoceld o8 afhitidil thdllisBo@A%bsultOhs fhptdftat€ ndi fuarately, or in any combination

of such features, be utilized for realizing the invention in diverse forms thereof.

10 The foregoing invention has been described in some detail by way of illustration and example,
for purposes of clarity and understanding. It will be obvious to one of skill in the art that
changes and modifications may be practiced within the scope of the appended claims. Therefore,
it is to be understood that the above description is intended to be illustrative and not restrictive.
The scope of the invention should, therefore, be determined not with reference to the above

15  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
the same extent as if each was specifically and individually indicated to be incorporated by

20 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.



R is hydrogen, C1_6 al kyloxy or G _6 hal oal kyl oxy or | e and R2a toget her
are CH2-0 and 5together with atons to which they are attached forma

2, 3- di hydwokeriziob1rsan; R6i s hydrogen or R6 and R2a togetrha&rErare/ogidgt 0 and
together with atons to which they are attached forma

2, 3-di hydr obenzofuran; R4is hydrogen ebp0-Ci_6 al kyl; R5is hydrogen, Cl 6

al kyl, Cl1_6 haloal kyl, G _3 al koxy-C1_3 al kyl or optlonally substi t ut ed
10benzyl; K-2a5 R21) and R2° (i) when taken independently are selected
independently fromCl_3 al kyl, Ci1-2 al koxy, halogen or C _2 fluoroal kyl or
(ii) when taken together, R2a and R2IClhiget her are C2_4 net hyl ene and R2°
is C1 3 alkyl, C1 2 al koxy, hal ogen cyano, carboxyl or C _2 fluoroal kyl; or
15(iii). kaﬂ@buh@a&kmﬁﬁ aringR It oget her are CH2-0 and together with atons
to which they are attac%ed forma 2, 3-di hydro-benzofuran and R21 and R2’
are ClL_3 aIkyI ni s i ndependently inAgﬁcg?occurrence an integer fromzero

to three a pharmaceutically acceptable salt thereof. 2. A conpound
accof %7 "claim 1 wherein 20 K-2a5 R21) and R2° (i) when taken
|ndepen ently are sel ected i ndependently fron1C1 3 aIkyI Cl-2 al koxy or

Cl_2 flyuoroal k or [ e ke Nl 9 et her t her. .ar

G ity dnb e i E8e4 A BR Wy 7 05%% YR PGeREE

f 1 uor oal kyl ;yl,®-0x0-3,4-dihydro- p(yta!zin)zisd t3h6o- be- dﬂﬁydﬁﬁpﬁﬂﬁhzﬁ@&yﬂ auekhep-are CH2-0
and toget her With atons to which t hey 25are attached form a

2, 3- di hydr o-d8eiserpyEi PR Ytid G%zxo abedilodrg-[ bR dtriazig-5-wl seishhsseraaryl
accor d ”9 t YeflopEbdalR) substMIRABY HaldBhss G AR, € thatein@h Y e 0aR¥Ly.din-3 -yl

Risla
10 R is Ia, Ib or Ic;

or or 5

X is NR* or O;

ifX is O, X" and X? together are oxo, or one of X" and X* is OH or Ci.3 alkoxy and the
other of X' and X2 is hydrogen; or, if X is NR?, X! and X? together are oxo;

15 R™  ishydrogen and R* is CH,Ar or R* and R* together are =CHA;

Ar is phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl optionally independently
substituted with one to three substitutents selected from the group consisting of hydroxy,
Ci alkoxy, C; alkyl, C,¢ hydroxyalkyl, halogen, cyano, COZRS, CONRcRd, Cis
acylamino, (CH,).NR*R", (CH,),CONR‘R? , (CH,),SO,NR‘R?, (CH,),SO,R" and
20 O(CH2)sCONR'R;

R*and R are independently in each occurrence hydrogen, C;5 alkyl, Cisacyl, Cis
alkylsulfonyl, C;¢ haloalkylsulfonyl, Cs.; cycloalkylsulfonyl, C;_; cycloalkyl-C; s alkyl-
sulfonyl or Cy alkoxy-C).s alkylsulfonyl, SO»(CH,),NR‘R?, carbamoyl, C
alkylcarbamoyl, C;.; dialkylcarbamoyl or benzoyl said benzoyl optionally independently



Xis NR4 or O, WD 2010/100178PCT/ EP2010/ 052661 -62- XI and X2 together are
oxo, Aris optionally substituted phenyl, and, K-2a5 R2land R2° each are

met hyl .

wO 20t/108478 onpound accordi ng to cl ai m 3 wher ei nPAT/EP2010I0826¢51

substituted at |east by (CH2)"NRaRb 5wherein Ra is C1 6 acyl, C1 6
al kyl sul fonyl, G _6 hal oal kyl sul fonyl ,-6G3_7 cycl oal kyl sul fonyl, C3_ 7
cycl oal kyl -C1_3 al kyl -sul fonyl or G _6 al koxy-Cl 6 al kyl sulfonyl Ro is

hydr ogen” andubstit@&ed &fit@.onb or Amc prRpystboaRcRsH itigerb0p corising o\ﬁ/@mh@, Ralkged, S
Cl_6 al kyl sul fonyl A conpound according to claiml or 2 wherein:

10 Ai s

3- ox4<13 aliiYéIPh(]dif%ikﬂWlﬁ)HYWd?al Risla, Xis NR4d or 0, XI and X2

toget her are oxo, Aris phenyl substltut ed at |east by (CHZ? "NRaRb Rais Cl 6

acyl ,

& agd Bf' ke inderreodgrtly iTtach drshaandeytydugnn§is, alod, Graagel, oak kydlisuiioey |

C3-7 15cycl oal kyl -C1_3 al kyl -sul fonyl or C _6 al koxX Cl1_6 al kyl sul fonyl,

Rbis h
5

10

15

20

25

Wit ogénhyfrdgem, Css alsylbxy and; s KalgalsylorR or RhandRR™ togetherzare CitMyhd

together with atoms to which they are attached form a 2,3-dihydrobenzofuran;

R® is hydrogen or R® and R** together are CH,-O and together with atoms to which they are
attached form a 2,3-dihydrobenzofuran;

R* is hydrogen or C;¢ alkyl;

R’ is hydrogen, Ci alkyl, C,¢ haloalkyl, C;_3 alkoxy-C, 3 alkyl or optionally substituted
benzyl;

R*, R?® and R* (i) when taken independently are selected independently from C,_; alkyl, C;-
alkoxy, halogen or C,.; fluoroalkyl or
(ii) when taken together, R* and R*" together are C,4 methylene and R* is C;_; alkyl,
C,.; alkoxy, halogen cyano, carboxyl or C;_, fluoroalkyl; or
(iii) either R' or R® and R* together are CH,-O and together with atoms to which they
are attached form a 2,3-dihydro-benzofuran and R* and R* are C; 3 alkyl;

n is independently in each occurrence an integer from zero to three; or,

a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein

R*, R?® and R* (i) when taken independently are selected independently from C,_; alkyl, C;-
alkoxy or C,.; fluoroalkyl or
(ii) when taken together, R* and R*" together are C,4 methylene and R* is C;_; alkyl,
C,.; alkoxy, halogen or C;; fluoroalkyl; or
(iii) either R' or R® and R* together are CH,-O and together with atoms to which they
are attached form a 2,3-dihydro-benzofuran and R* and R* are C; 3 alkyl;

3. A compound according to claim 1 or 2 wherein:
A 18 2-0x0-1,2-dihydro-pyridin-3-yl,
R is Ia,

X is NR* or 0,



7. A conmpound according to claim1l or 2 wherein: A's

3-0x0- 2, 3-di hydro-pyridazin-4-yl, 20 Rs la, Xis NR4 or 0, XI and X2

t oget her woeomxo)178ri s phenyl substituted at |east by (€HZ)RPRRaR266Rai S
Cl 6 acyl, C1_6 al kylsulfonyl, Cl1_6 hal oal kyl sul fonyl, C3_7

cycl oal kyl sul fonyl, C3_7 cycl oal kyl - Ct6% al kyl -sul fonyl or G _6 al koxy-Cl_6
al kyl sul fonyl, Rbis hydrogen and n is zero, and, 25 K-2a5 R21 and R2" each
are nettlydnd X WE:AREd O], 78PCT/ EP2010/ 052661 -63- 9. A conpound accor di ng
to claim8 wherein Ar is optionally substituted phenyl, R2a, R21 and R2’

each arg metiyptional suthti adl, aggording to claim9 wherein Ar is phenyl
substituted at |east by (CHg;n aRb, Ra is Cl1_6 acyl, Cl1 6 al kyl sul fonyl,

Cl_6 hadeakteyl SRt 90yire nfednd. cycl oal kyl sul fonyl, C3_7 5cycl oal kyl -Cl_3

al kyl -sul’fonyl or C _6 alkoxy-Cl_6 al kylsulfonyl, Rbo is hydrogen and n is
zero. 11. A compound according to claim1 or 2 wherein Ais

2- ox0- H, 2A dithpelmd-agyoridifigrio Blayth 3 wharein|Ay; is phenyAselstipserhat least by (GHg.NB 'R ai m

11 erein R3a 45 hydrogen a i Ar, (A i pt.i onal | ubst i ed
nerty - antiranekpis 18R BRI, Cetlond il Rndb b i vk tho
clai m 12 ynaARI 1A, ;laskypleiodyl sH0s) ikoted, ahlkhBagénydYRLR(GHkdeNRARRis Ra i s
Cl 6 acyl . Cl_“61®al Kyl sul fonyl. G 6 haloal Kyl Zm fon}el, 3’7
cycl oal ky¥&e! fonyl, C3_7 cycloal kyl-Cl1_3 al kyl -sul fonyl or C _6 al koxy-Cl 6
al kyl sul fonyl, Rb is hydrogen and n is zero. 14. A conpound according to

IS optionally

claim 1l wherein R3a gnd R31.together are = r, Ar
subst i ut%&orﬁﬁ%‘ﬁﬂ?lacﬁ‘?famﬁéﬁ,c%fg‘ﬁ °l I%FE%YIH‘S}'?O.HY{S 15. A conpound

according to claim 14 wherein Ar i s phenyl substituted at |east by

(CH2)n Ra}BQ 1S . ] sul fonyl, C _6 hal oal kyl sul fonyl,
C3 7 c;lg(:l oa‘?‘f%&ﬁ‘snﬁilaf%%?ﬁgq%@ng;@é?o‘%%ﬁ Cl 3 alkyl-sulfonyl or G _6
al kixy-AC1 6 iabloyxbSu-tibgglo-pyRiwin-€-ylydr ogen and n i s zero.

R is Ia,
X is NR* or O, X" and X? together are oxo,
Ar  is phenyl substituted at least by (CH,),NR*R"

R* is Cy acyl, Cys alkylsulfonyl, C; haloalkylsulfonyl, C;7 cycloalkylsulfonyl, Cs;
15 cycloalkyl-C, 5 alkyl-sulfonyl or C; alkoxy-C, alkylsulfonyl,

R" is hydrogen and n is zero, and,

R*, R® and R* each are methyl.

7. A compound according to claim 1 or 2 wherein:
A 18 3-0x0-2,3-dihydro-pyridazin-4-yl,

20 R is Ta, X is NR* or O, X" and X2 together are oxo,
Ar s phenyl substituted at least by (CH,),NR*R”",

R* is Ci acyl, Cy alkylsulfonyl, C; haloalkylsulfonyl, Cs_; cycloalkylsulfonyl, Cs;
cycloalkyl-C, 5 alkyl-sulfonyl or C; alkoxy-C, alkylsulfonyl,

R" is hydrogen and n is zero, and,

25 R* R?" and R* each are methyl.

8. A compound according to claim 1 or 2 wherein A is 2-0x0-1,2-dihydro-pyridin-3-yl, R is Ib.



16. A compound according to claim1 or 2 selected fromthe group consisting
of : 203-(6-tert-butyl-2-oxo-2H chronen-8-yl)-1H pyridi n-2-one;

6-t ert - buwol208Y/102t78x0- 1, 2- di hydr o- pyri di n- 3-y1) - 1H qui n®CITEP2010/062661
3-[3-(4-am no-phenyl )-6-tert-butyl-2-o0xo-2H chronmen-8-y1]-1H pyridi n-2- one;
6-tert-butyl-8-(2-o0xo0-1, 2-di hydro- pyri-83n- 3-y1) - 3- phenyl- 1H qui nol i n- 2- one;
N-

{ 4- [ 6- 9erA chbrpyind2reoording-t6 2tadx @-thoteidi Awid optigyalliyGubst Butyd phebiyh, atr? oREngd- y 1] -
phenyl } - ;5nethanesulfonan1de

6- t er t - buRy|cagh pistAgfhYIg- (2- oxo- 1, 2- di hydr o- pyri di n- 3- y1) - 3- pheny1- 1H qui nol
i n-2-one;

oL h A Gl e DB PsiTR e ehat] s Babedi e PR ORARIRY > Y

- but yl 1- Refshy g a8¥10@6 gkgﬁuﬂé@ﬂl@% ldildh)ﬂgﬂﬁrlfbh&l di ch’»cla@lkylaul?m@n lowdr oqui no

lin-3 -yl] -pheny ane sul fo nam
{4- [% t er exchalkpil-Cas sfl-sulfanyb ebCig olkaxhids alkplsrifenyl-RY i hydmogen @ndp ds zereui no
l'in-3-y1]- phenyl} -nethanesul fonam de; 5N

|{|3;]!g ;li %ﬁ't@@ giagépgfhl%g ég@frﬁé]@é%%@édkols or>!od 9 dsh3y g yrlglng:{-glyg{rls IqUI no
4-[6-tert butyI 2- 0X0- 8- (2- 0x0- 1, 2- di hydr o- pyri di n-3-y1) - 1, 2- di hydr o- qui nol
i n-3- vl zen | £ 3b . .

5" 4151 QDR VSE toea R sty YT BRIGRAR  Ctlar, A

106-tert - @pﬁoylaﬂﬁsﬁm,ﬁ(lﬁedmmyu and R’3, Eﬂb@namzamhaze wméhypheny1] - 8- (2- oxo- 1, 2-d
i hydr o-pyridin- 3-y1)-1FFquinoIin-2-one;
4-[6-tert-butyl-1-methyl-2-oxo-8-(2-0xo0-1, 2-di hydro-pyridin-3-yl)-1, 2-di hyd
r o- qui ndl An@mpodpnbewpehesiol dlamad dberein Ar is phenyl substituted at least by

31 te”(%&gﬁﬁfﬁgm {2k T Loty ML O PY S Ry Bansrh i, o, 2 di hydr o- qui nol

-y1]
cycloalkylsulfonyl, Cs.7 cycloalkyl-C;_; alkyl-sulfonyl or Cy_s alkoxy-C alkylsulfonyl, R" is

hydrogen and n is zero.

14. A compound according to claim 11 wherein R** and R* together are =CHAr, Ar is

optionally substituted phenyl and R**, R*” and R* are methyl.
p Yy pheny Yy

15 15. A compound according to claim 14 wherein Ar is phenyl substituted at least by
(CH,)oNR'R", R*is C1 acyl, C1. alkylsulfonyl, C\. haloalkylsulfonyl, Cz.7
cycloalkylsulfonyl, Cs.7 cycloalkyl-C;_; alkyl-sulfonyl or Cy_s alkoxy-C alkylsulfonyl, R" is

hydrogen and n is zero.

16. A compound according to claim 1 or 2 selected from the group consisting of:

20 3-(6-tert-butyl-2-ox0-2 H-chromen-8-yl)-1 H-pyridin-2-one;
6-tert-butyl-8-(2-oxo-1,2-dihydro-pyridin-3-yl)-1 H-quinolin-2-one;
3-[3-(4-amino-phenyl)-6-tert-butyl-2-ox0-2 H-chromen-8-yl]-1 H-pyridin-2-one;
6-tert-butyl-8-(2-oxo0-1,2-dihydro-pyridin-3-yl)-3-phenyl-1 H-quinolin-2-one;

N-{4-[6-tert-butyl-2-0x0-8-(2-0x0-1,2-dihydro-pyridin-3-yl)-2 H-chromen-3-yl]-phenyl } -
25 methanesulfonamide;

6-tert-butyl-1-methyl-8-(2-ox0-1,2-dihydro-pyridin-3-yl)-3-phenyl-1H-quinolin-2-one;

6-tert-butyl-3-(4-hydroxy-phenyl)-1-methyl-8-(2-oxo-1,2-dihydro-pyridin-3-yl)-1 H-
quinolin-2-one;



N-
{4-[6-tert-butyl-1-oxo0-8-(2-0x0-1, 2-di hydro-pyridin-3-yl)-1, 2-di hydro-isoqu

i nol i n- 3-wol2p1o/phayl } - met hane sul fo nam de ; N PCT/EP2010/052661
{4-[6-tert-butyl-1-oxo0-8-(2-0x0-1, 2-di hydro-pyridin-3-yl)-1Hisochronen-3-y
1] - phenyl} -nethanesul f onam de; -64-

20N-{4-[6-tert-Butyl-2-hydroxy-8-(2-o0xo0-1, 2-di hydro-pyridi n-3-yl)-chronman-3
- y1] - pheny W-{41ret:branesi] frasa i 216 ko0 8=(2-oxo-1,2-dihydro-pyridin-3-yl)-1,2-dihydro-

{4-[ 6-tert - BujuwidolB=32¥0-phehyl’ 9@hdnedalinddidQ- pyri di n- 3-y1) - 3H i sobenzof ur an-
(12)- ylidenenet hyl_g -E)heny % -net hane sul fo nam de ; and, N

{4-] 6-t er t -Buit} 0819 Y1-2-0D-%ld0%0-2 2ol ihydie wypig i iy h=132-gihydno-guige iy érydl-i sobe
nzof uran- 1- 2®ghpkktmsthinesyiayiide;- met hane sul fo namide ; or, a
pharqraceut i gahklry .ac 3ble st ther 17.. A e hogd {
HepaétT?ti S Cég I r[ﬁéifﬁgﬁnaidﬁ?e%ﬁ-gﬁé Egrr(gff? dSrIO 31%’“% m |bs ’éejlrdlEh 8r0t gﬁg&'gg?i@nt in

need thereof,ph§n¥ erapetftglilcozﬂapi} %ffective quantity of a conmpound according
to cl ai m 1 Bf6-2r-BRylIBoxd8e2rbhig2l diyded-pyridid-3- 1y 2hdihydro-quiisin 31/)g

adm ni st er i nbedkerdc@@fInafii@:;i Mune system nodul ator and/or at |east one
antiviral afent that inhibits replication of HCV. 19. The nethod of claim
18 wher ei n YHeHDimghsl-3pse whamnt-abo - P¥idiR-3-M8%r f eron or chemical |y

derjati _2e%-}epﬁﬁxt§1ez-?4l(5-methyl%ﬂs,4T&&dﬁ§@1-9§1)%€p§w@g§-&i)-ﬁ,@fdmw%-ﬁyrﬁiﬁs
defined in cl wﬁhl ShoknbYnel he preparation of a 35nedi cament for” the
treat nent of inflection. >65- 21. The use accordi ng to claim20 of a

conpound of4-ftetentbrylAl-Retlnddt drer 8-R-vko-a12-dibpdrb-pynidin- Sryl)ak 2 sitgdeorguindlii-at or
and/ or at | eaksyl]<eezaantiulfonamidcagent that inhibits replication of HCV for

t he preparajjon of di nt for.the treat f .HCV infection 22.
The 5sepac dt(gfeﬁtgbﬁtgl'ggé‘?'&?(gg)%f 1’2’ d&%’ﬂ%ﬁﬂb‘ﬁ%%?ﬁiiﬂ%ﬂ‘ﬂlqu@ﬂw ingagll-
preparati on dIN&MidEdi cament for the treatment of HCV infection for
co-admi ni stmm[@nembhm-_qrbﬂors-ez-a%-@,a-&réy&BWiaﬁaL3-yl)dle,z{dngidf@%q&iﬁélﬁ{-ﬁea0n-

23. A corrposi};%ﬁgeng MREishdg BnfRpound accor ding’to claim1 or adm xe
with at |east e armaceutically acceptable carrier, diluent or

exci pi ent . N-{4-[6-tert-butyl-1-0x0-8-(2-0x0-1,2-dihydro-pyridin-3-yl)-1H-isochromen-3-yl]-
phenyl}-methanesulfonamide;

20 N-{4-[6-tert-Butyl-2-hydroxy-8-(2-ox0-1,2-dihydro-pyridin-3-yl)-chroman-3-yl]-phenyl} -
methanesulfonamide;

N-{4-[6-tert-Butyl-3-0x0-4-(2-0x0-1,2-dihydro-pyridin-3-yl)-3H-isobenzo furan-(17)-
ylidenemethyl]-phenyl}-methanesulfonamide; and,

N-{4-[6-tert-Butyl-3-0x0-4-(2-0x0-1,2-dihydro-pyridin-3-yl)-1,3-dihydro-isobenzofuran-1-
25 ylmethyl]-phenyl} -methanesulfonamide; or,

a pharmaceutically acceptable salt thereof.

17. A method for treating a Hepatitis C Virus (HCV) infection comprising administering to a
patient in need thereof, a therapeutically effective quantity of a compound according to claim

1or?2.

30 18. The method of claim 17 further co-comprising administering at least one immune system

modulator and/or at least one antiviral agent that inhibits replication of HCV.

19. The method of claim 18 wherein the immune system modulator is an interferon or

chemically derivatized interferon.

20. The use of compounds of formula A-R as defined in claims 1 or 2 for the preparation of a

35 medicament for the treatment of HCV infection.
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21. The use according to claim 20 of a compound of formula A-R together with at least one
immune system modulator and/or at least one antiviral agent that inhibits replication of

HCYV for the preparation of a medicament for the treatment of HCV infection.

22. The use according to claim 20 of a compound of formula A-R for the preparation of a
medicament for the treatment of HCV infection for co-administration with an interferon

or chemically derivatized interferon.

23. A composition comprising a compound according to claim 1 or admixed with at least one

pharmaceutically acceptable carrier, diluent or excipient.



