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The present invention provides non-nucl eosi de conpounds of fornula I, and
certain deoi2ond7e®8 t hereof, which are inhibitors of RNARCH@EPeodan102RNA
viral polynerase. These conpounds are useful as antiv viral agents for the
treat ment of RNA-dependent RNA viral ififection. They are particularly
useful as inhibitors of hepatitis C virus (HCV) NS5B pol ynerase, as
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t hroughout the world. (Boyer, N et al., J. Hepatol. 2000 32:98-112).
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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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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
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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
25 Dbiologically active agents, including but not limited to the group consisting of interferon, a
pegylated interferon, ribavirin, protease inhibitors, polymerase inhibitors, small interfering RNA
compounds, antisense compounds, nucleotide analogs, nucleoside analogs, immunoglobulins,
immunomodulators, hepatoprotectants, anti-inflammatory agents, antibiotics, antivirals and
antiinfective compounds. Such combination therapy may also comprise providing a compound

30 of the invention either concurrently or sequentially with other medicinal agents or potentiators,



-5- The present invention provides a conpound according to formula I, or a
phar maceutical ly acceptable salt thereof, wherein: A is a heteroaryl

radi cal swbDeeotoad2s98om t he group consi sting of PCT/EP2009/067028

3- 0x0- 3, 4-di hydr o- pyrazi n-2-yl, 3- 5 oxo-2, 3-di hydro-pyri dazi n-4-yl,

6- oxo- 1, 6-di hydr o- pyri m di n-5-yl, 6-oxg-1, 6-di hydro[1,2,4]triazin-5-yl,
2,4-dioxo-1, 2,3,4-tetrahydro-pyrimdin-5-yl and

4, 6- di G¥eh ds, riba¥irGr érﬁﬁl’éﬁkéﬂcb’oﬁ@)bﬁhdﬁ dinAntadind asdtdatbet@hpainds, vasbaginepfctanal |y
substi tuted by hal ogen, C 6 alkyl, Cl1 3 haloal kyl, C1_3 dial kylam no or

G _6 alsRgk3p, farexpgp yalﬁqs&m alﬁ%rletﬁgfemebega wyerrfeﬁyaﬂma angithe e, ay Rk as 10
1S, (@GO Aifichttons LRl 805l e) naphthyl opti onal Iy

substituted by one to three epen entIy sel ected fromthe group
consi sting of Cl1_6 al koxy, Cl 6 aI kyl, C1-6 hydroxyal kyl, hal ogen,

(CHZ) P@&ﬂl&ﬂau@tﬁa@py ©hn 6 AbkaKy 6Ad BaBdron ANfe carRXMhd4E )b cNREGIACY or (e)
CONRS R3 alone is hydrogen, C1_6 alkyl, C1 6 hal oal kyl, Cl1_6 al koxy,
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sel ect ethi¢hslepanderdvewafuabim Cl_ al kyl , Cl 2 al koxy, Ci1_ 2 f1 uoroal kyl ,
hydroxy or halogen or (ii) when taken together, Rda and R41 together are
C2_4 methylene and R4™ is C1_3 alkyl, G _2 al koxy Cl-2 fluoroal kyl or
hal ogemtharinteifeions eintrérely 1R816m1012fﬁetﬂ3nczlmbb mtetf@gm eb (Aibalf@bm OFNroanega

t oget her. gh th are d
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with the carbon to which they are attached are G _6 fluoroal kyl . R8 is

hydr og@hticiptdri ne or R8 and Rda together are CH2-0 and together with atons
to Whl ch 25 they are attached forma 2, 3-di hydrobenzofuran. R5 is hydrogen

0/ 072598PCT/ EP2009/ 067028 - 6- ndent |
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phenyl or pyridi nyl optionally independently substituted wth one to three
subst i t(Otleart) SAS3369atded-FAREH (Akdbogk MI{&&Z&héNIsltCkh@Sd{%I%M anxd/GSEO2H 3 koxy,
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aI k ég%‘%%“‘gé‘%%}?ﬁﬁ %]ﬁ- 7% @%ﬁ%ﬁ’ N, Ndi aI kyl car banmoyl and
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G _6halipab iyl of e 9@ eWs3 é?ote‘é SHLS ARl L 7l ket AERMen CL 3
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X i s Odf HOV.@Prafchk@xiyhibitotNRe Bfinical trials include VX-950 (Telaprevir, Vertex), SCH503034
(Broceprevir, Schering), TMC435350 (Tibotec/Medivir) and ITMN-191 (Intermune/Roche).
Other protease inhibitors in earlier stages of development include MK7009 (Merck), BMS-
20 790052 (Bristol Myers Squibb), VBY-376 (Virobay), IDXSCA/IDXSCB (Idenix), B112202

(Boehringer), VX-500 (Vertex), PHX1766 Phenomix).

Other targets for anti-HCV therapy under investigation include cyclophilin inhibitors which
inhibit RNA binding to NS5b, nitazoxanide, Celgosivir (Migenix), an inhibitor of a-glucosidase-
1, caspase inhibitors, Toll-like receptor agonists and immunostimulants such as Zadaxin

25  (SciClone).

There is currently no preventive treatment of Hepatitis C virus (HCV) and currently approved
therapies, which exist only against HCV, are limited. Design and development of new

pharmaceutical compounds is essential.



Re and Ri ndependently hydrogen or G _6 alkyl. nis zero or 1. pis zero to
three; or pharnaceutically acceptable salts thereof. 15 Object of the
present iwoentwwoesar e nmedi canments based on conpounds ac@®oTdiPegoae7oshe
formula | in the control and prevention of Hepatitis C Virus (HCV)
infections, and for the inhibition of feplication of HCV in a cell.
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i mmunonodul ators. 20 The present invention also provides a nmethod for

treati R§CRtEpswYLBergol Bt i s C Virus (HCV) virus infection by

adm nistering a therapeutically effective quantity of a conmpound accordi ng
to formula | to a patient in need thereqf. The compound can be adm ni stered
al one or co-administered with other antyviral conpounds or

i mmunonodul at ors. The present A iBn al so provides a nethod for
inhibiting replication of HCV in a ce y 25 adm ni stering a conpound
according to formula I in an anoungi® grYe to inhibit HCV. WO

2010/ 072598PCT/ EP2009/ 067028 -7- The phjrase "a" or "an" entity as used
herein refers to one or nore of thatR Ry, for exanple, a conpound refers
to one or nore conpounds or at | east ok conpound. As such, the terns "a"
(or "an"), "one or nore", and "at |eastr one" can be used interchangeably
herein. The phrase "as defined herein above"” refers to the broadest
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invention, i I'niti‘on on occurrence 1's I ndepen its
def i ni tdilgaréiengofaray. ot her occurrence. Al so, conbinations of substituents
and/or variables are perm ssible only if such conpounds result in 25 stable

conpoung@s. RPhad RINOPIaen fakertindéadentss £ sacoDfhdependehitBiMohiTr, AWk 1 ac pond
each refer to the point of attachment of a functional grqup or, other
chem calkoxyi @tyfluagorlkel, hedrpoxyer hdhegomeir éidLiveerotkghiogethen, R sangd Rategethrmgss

for exmln?e:thylene and R* is C,; alkyl, C,., alkoxy, C1., fluoroalkyl or halogen, or (iif) either R® or
20 R*and R* together are CH,-O and together with atoms to which they are attached for a 2,3-
dihydro-benzofuran and R*” and R* are C,; alkyl, or (iv) R** and R*” together are ethylene and
R* is hydrogen, or (v) R**, R*" and R* together with the carbon to which they are attached are

Ci6 fluoroalkyl.

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

R’ is hydrogen or Cy alkyl.



WD 2010/ 072598PCT/ EP2009/ 067028 -8- MeC(=0) OR4
wherein R4 = 1,-4(1 or -FMeC(=0)0-<1 . A bond drawn into ring system (as
opposed twocormeeised at a di stinct vertex) indicates thaCTEreOMON2$AY be
attached to any of the suitable ring atons. The term "optional "™ or
"optional ly" as used herein neans that-ta subsequently described event or 5
ci rcunst ance nmay, but need not, occur, and that the description includes
| NSt an@fsis Miependehidy BMabh oodur@htChiyBod@IME €, OBIRYE, SardBdy, (NS aflivagsarbshylot Ch it
does not. For exanple, "optionally substituted" neans that the optionally
substlm@W@@ Xpeffel fy may incorporate a hydrogen or a sub stituent. The term
“about” s used herein to nean apprOX|nater in the region of, roughly, or
ar ound R'I end/Rerare frslependenttabydiozen e Gisetdkyln® conj unction with a numeri cal
range, it nodifies that range by extending the boundaries above and bel ow
t he numer iicptienybdryesidest optortaty mdepgeivetin Isubstl’ru@ed mthmhatm]hréb sustingteats her ei n

to di f uneri cal val ue.above and eIo e by a variance
of 200t et B e i S iRed AR ot el GRStV ar | bl e
is intepgedn (CHRRRER I Raho tde ahéxywsMyl%rmwwan@%ak&%wmm the
vari abl e %ﬂual fo any of the values within that range” Thus, for a variable
whi ch idalkylpasbameylyndiceibesyle, the variabl e can be equal to any integer

val ue of the nunerical range, including the end-points of the range.
SiniIaﬂlwndRﬂmﬁamdaﬁmd@ﬁbdmmy¢Mgms(hmhﬁqéﬂﬂhywkmﬂqﬂﬁhausylChe&ﬂﬁm&hble can

of ¢ ho piiges s el Bt € Pl P hice i ReT oA b e HE g 20 |

Valyﬁscgﬁﬁwﬁﬁﬂmﬁqﬁnd 2, can be 0, 1 or 2 for varlables whi ch are inherently
di screte, 'and can be 0.0, 0.1, 0.01, 0.001, or any other real value for

var i ab|)@%d\ﬁl h akéx &r}@kqfnly conti nuous. Conpounds of formula | exhibit
t aut oneri sm auto ric conpounds can exist as two or nore interconvertable

speci e aquEJIE%) g&#&ggﬁhfeh%ég§ta&§$n1the mgration of a covalently

bonded y rogen a autoners generally exist in
eqU|I|br|un1anﬂrattenpts to 25 isolate an individual tautoners usually
produc 1% ur e whose chenical and physical properties are consistent
with a m xture of conpounds. os%%lon of the equilibriumis dependent
oh Chor & 4FHOTE 4068 PHRTRERALY csaltgthere@anpl e, in many aliphatic

al dehydes and ketones, such as acetal dehyde, the keto f orm predom nat es
Ymnlcisﬁ q edmeéc? 8?&10 &res<e}1tg?1v%g‘gl%é§&é) rrnqul%r edrgg})as%%iﬁﬁ cvﬁpoun S a@éo%i%&grtg ﬂ'lecfoi[rn%jl%?ner S
2010/ 072 BRABETS ERAGRNABFO3BHc itk C WHLEACY) thfectians, dnd f6X(tFOnhiWitio=3r

-C(-0H) =N-) .and_am di ne C(=NR)-NH"' =? -C(- NHR) N—) tautonmers. The | atter
two ar écigrtionef IaQNym@ﬁﬁoMeiiwamé@téﬁw«ypg be W@@@W|0p@prlﬁ%@§nm % he

prese“ actdRYf g% ?&m‘g%bpﬂ{?lﬂez&?ﬁ ﬁnbgﬁaﬁb‘ﬁ QAR ok Rﬁmlggm?&ﬁh doppounds. 1t

will bé appr ecr ate artisan t at sone o e conpounds of
fornulamhnmnymdmh&msn

20 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
formula I 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

25 administering a compound according to formula I in an amount effective to inhibit HCV.

The present invention also provides a pharmaceutical composition comprising a compound

according to formula I and at least one pharmaceutically acceptable carrier, diluent or excipient.



5 one or nore chiral centers and therefore exist in tw or nore

stereoi soneric forns. The racemates of these isoners, the individual

i soners awo 2mie7es98s enriched in one enantioner, as wel PCREPAIRQIBREONEr S
when there are two chiral centers, and m xtures partially enriched with
specific diastereoners are within the seope of the present invention. It
will be further appreciated by the skilled artisan that substitution of the

t r opaneTheiphghse aa Bie‘ahNetitt e sc@ndecin eiferd o 6xO0CAGI (WUl ehity; forrdarhple, a
present invention covers both configurations. The present invention

i ncl ud&€8MRPING 1eers FyPRF; Qi&%ﬂfe§?@P‘é‘6}d§@ﬁétr]§a%téniyco@ﬁﬁ’r’i@t d¥eth). the teemm'e’

m Xt ur » g |2 &ﬂpg fornulae | and,
wher e ggkg%epﬁg%%ﬁhhlg %% |éﬁ’ﬁgkﬁ%gﬁﬁgﬁg%?% ornB t The racenat es
can be used as such or can be resolved into their |nd|V|duaI i soners. The

15 resathdtphRide Canicfihb® hélemt HoCOTRAM atht YroadER SO AFTalll giduy pkiveged or
enriched in one or nore isoners. Methods for separation of 1soners are well

knowh (th,ff bropglast elgier. I all otherrrantmidinagntEprovidef helono pilssitychtsSylaele eprHamirssony " |

Vol . ’1n ¥!ch bo%rﬁ&ﬁ%h& Qfen jrg Z&‘t)exﬁggitl '&8# Hegﬁepaa\y ﬁlle%eadrerﬁt(ﬁ?g&oﬁ%?@w&sd

chr omat ography a chital { I soners can be prepared
in chlnﬁbvéorn1fron1ch|ral precursors. Alternatively individual isoners can
be separated chemically from20 a m xture by form ng diastereoneric salts
with a chiral acid, such as the individual enantioners of

10-c arrp’ksarssdl iirf i specaiicatjone rpthor ingt taaIiSiﬂionalaihpa‘sa or fior tblmboéytpﬁthﬁ ickimctihd,

tartaric acid, diacet Lartarlc”aC|d i don car.boxylic
o b Rk G ReBS® b ARy 38 O e TRt RS o e P e e P et
onejr Tat B, ®f térhs af&t%qiewe@rﬂ?at%@§y(nda$hbaﬂ9wlm th@p@@&ésnma%hg aPl@gess, SO as
obtain either or both substanti al ree of the other; i.e., in a form

havi ng "&slusiing atdeast’s Wheniusgd @ftheagca%xtmf £ OFIrasS, theitgrme Fremnsisingh measng that the

coval e@%é’eBA inRAL 4 Ged t%}@/'récﬁﬂreg‘rér{a%ggg}ﬂgghg i dg{/a%fi}f)on%f)st SORHEE ?éaf]ﬁttﬁ’ SOMET'S

whi ch Separat e ractional Ccrys i zation
after wbhekt éf ami’)rﬁﬁwn@ bt éc&hpcaauidnl thartyrnt ScodtpeRingalneying &amhedoﬁlpo@fdf @rd the
pure enanti oners. en conpounds of formula | contain a basic center

and suicPEPPEtIAR irwl%ﬂawttlrseﬁt@éwgedﬁﬁ%ﬁu@é OBEOTRANEY. Pty ECIEE additionat
non o | es of salts of inorganic acids include the
hyd%%c ‘%P?Sé*&hgﬁ @Bonide, hydr oi odi de, chloride, brom de, i odide,
sul phate, bisul phate, WD 2010/ 072598PCT/ EP2009/ 067028 -10- nitrate,
phosphathg terdy dh@GRAIINAYS RRAES herEHABRhESatO thad @M hiSat isAHPRY & aAG 0ds istibeide
acetate, fumarate, panpate, aspartate, besyl ate, carbonate, bicarbonate,
cansy| atithoupregpd tp thepsessnec omnbsprpelofayierinble baviag fhah same pesJiffsreat dﬁ@lmiat e,
or ot at t l. r g te,
Fosy! autth HESHLEGmp R YR B2 Fop RS R RUR A Gl BARREARL
gl uconairelepéildsm(k}ﬁtd’ﬂbdreor Sacghd Btk R"benzinadaebone 5ythaR '8 cad belnip@redod o8aRt's .
For_a FEVIEMI%H SU|tabIe salts see Berge et al, J. Pharm Sci., 1977
66: 3 152 ke cesborsandshg ol RHTAgEN-al . J. Med. Chem 2007 50: 6665. Techni cal
and scientific terns used herei n have the neani ng commonly under st ood by
one of i1l int e art _t Mh'c ith resent in entlon ertains, unless
g Xt

ot her wi 's&" P HEE: elﬁ%fgelRe COREP RHC HENPRF (UGS HBY HHRY 8Gi es and

mat er i ghsmina¥icting énﬂ%@crﬁﬁngs&lmﬂodnﬂs ¢ ﬁloﬁéd or Shialtdah tho RERLEMEENtIVAL KS
setting forth the general principles of ar macol ogy include Goodnman and

G | nman'dsfiriven PRgARRELEGIEHS 1@8@@@e@f0fﬂﬁé¥€§p@aﬂ@éSVGTSLQ‘thﬁf SRPUITenEeG AR Hi | |
Conpani ) Lused
in preﬁgﬁp%%ﬁ?ﬁs@P“&Jﬁﬁ%ﬁ%ﬁ%ﬂégﬁwﬂ@f? réhggPﬁq%%égghﬁh%ﬂg? rgﬁﬁg%%ﬁerC|al
supl i gtadble wugfouads. Al dri ch Chem cal Co., or are 15 prepared by mnethods
known to those skilled in the art follow ng procedures set forth in

references. Materials, reagents and the like to which reference are nade in
the f olThowymgol&&Eatithe pashofanbbnebaatpl™ &4~ dr drawhtlapnglbh borfd aaeh cdfmterthé acbmt

sour ces nIess 0 rw.se. not ed. . ynthetl roc ures, have
descr: eatieRReSte Batlatn 2B er oEF i UAT S TR ROl GarEh
Synt hest i§a pé¥tl Bhus&foPeRSmpdNeEW York, Vol umes 1-21; R C. LaRock



20 Conprehensive Organic Transformations, 2nd edition WIey-VCH New York
1999; Conprehensive Organic Synthesis, B. Trost and |I. Flem ng (Eds.) vol.
1-9 Per gaworepio@eesssd, 1991; Conprehensive Heterocyclic EGOEMP0PET028 R
Katritzky and C. W Rees (Eds) Perganon, Oxford 1984, vol. 1-9;

Conpr ehensi ve Heterocyclic Chemistry I48- AL R Katritzky and C. W Rees
(Eds) Perganmon, Oxford 1996, vol. 1-11; and Organic Reactions, Wley &

Sons: New 25 York, 1991, Volunes 1-4 and |l be fam liar to_those skilled
in the art. | nMaA(=hOBUWheein ROF t |ﬁ$§$?idﬁiﬂh©ﬂk—<3 provi ded a
conpound according to fornula I WO 2010/072598PCT/EP2009/067028 wherein A

is a heteroaryl radical selected fromthe group consisting of

3- ox0- 3, 4-di hydr o- pyrazi n-2-yl, 3-o0xo-2, 3-di hydro-pyridazin-4-yl, 5

6- ox0- 1A Bomi M@I’n@ntpymig siysiem-(Bs g1hpos@l oxonigoBeddit yddstme( dgrzxitindrdatesithst Bhoy1 and
2,4-di gx051 3, 4-tetrah 1 said heteroaryl radical
optionippgn?ﬁggtﬂ?ﬁFgéo %9 @*gé%%fq%ﬂm%aa¥ﬁ Cl_3 haloalkyl, Cl1 6 alkoxy
or benzyloxy. R is hydrogen, hydroxy, G _3 hydroxyalkyl COX or cyano.

R2 is ( PV r|.
2 1 0k sk R bl CLSREFRA o ey s RO g Q%“E*éﬁ‘y,
hal adgerironmiR3nandayRbat me@ge]bh eccat andGhi- tﬁe mdrlpmgehlhmdeyun‘sﬂan@ds ovterd thewhi ch

they are attached forma 2, 3 dlh drob éran. a, R41%agnd R4 15 (i)
when t &S OF GHEHBY S cgurs pRd §’é§a8 g W féb‘f) it §or FamptsL puanglly | c1 2

al koxy gufslivd@edt MOsRAhdYho o Cgmawyub@ﬁm%ﬂ ASRIY By mebﬁ@brae@@ﬁ &Iagéﬂmtaoget her,
Rda and R41 together are net hyl ene and 'R4" K ) - alkoxy

Cl_2 fIsubttivanky! or hal ogen, or (iii) either R8 or R3 and R4a t oget her
are CH2-0 and together with atons to which they are 20 attached for a
2, 3-di hydr o- benzofuran and R41 and R4 .are Cl_3 alkyl. R8 is hydrogen,
f1 uori dcdFmREbANY 1Fussd st RemCaly A DEPmaLClyn i1 ‘théé%l%?f \li@ttgﬁ%pbﬁ@u% whi ch

theyy anghaf (haehataboriMidused & SBIIhLYI‘QElBH SRS M Aical range, it modifies that range by

extending the boundaries above and below the numerical values set forth. In general, the term
"about" is used herein to modify a numerical value above and below the stated value by a

variance of 20%.

As used herein, the recitation of a numerical range for a variable is intended to convey that the
15 invention may be practiced with the variable equal to any of the values within that range. Thus,
for a variable which is inherently discrete, the variable can be equal to any integer value of the
numerical range, including the end-points of the range. Similarly, for a variable which is
inherently continuous, the variable can be equal to any real value of the numerical range,
including the end-points of the range. As an example, a variable which is described as having
20  values between 0 and 2, can be 0, 1 or 2 for variables which are inherently discrete, and can be

0.0, 0.1, 0.01, 0.001, or any other real value for variables which are inherently continuous.

Compounds of formula I exhibit tautomerism. Tautomeric compounds can exist as two or 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

25 isolate an individual tautomers usually produce a mixture whose chemical and physical
properties are consistent with a mixture of compounds. The position of the equilibrium is
dependent on chemical features within the molecule. For example, in many aliphatic aldehydes
and ketones, such as acetaldehyde, the keto form predominates while; in phenols, the enol form

predominates. Common prototropic tautomers include keto/enol (-C(=0)-CH- S -C(-OH)=CH-



R5 is hydrogen or G _6 al kyl. R6 is independently in each occurrence
hydrogen, G _6 al kyl, carboxy, Cl_6 al koxycarbonyl or Cl- 25 6
hydroxyaIW9I2010T(HaS9and R71 are i ndependently hydrogen or PCI/ER2@blogio2s Arl is
phenyl or pyridinyl, pyrimdinyl, pyrazinyl or pyridazinyl optionally

i ndependently substituted with one to three substitutents selected fromthe
group consisting of hydroxy, Cl-6 al koxy, Cl _6 al kyl, Cl-6 hydroxyal kyl,
hal oger), arhidtZhidi &dill LC(ORMNH- €16 GHKOX Y st hvidite,(-CMMNR)-NH- S -C(-
2010/072598PCT/EP2009/067028 12- carbamoyl, N-al kyl carbano

N, N- di AV batrsers Ehg 1965?‘3/‘1“’0 aeptisulady cemmoveynglaqemamhanéhate@cyclec

al kyl sy} ﬁﬁ@@ kyl, G _6
hal oal llélnltgg)gl)cfsi thffl??%sggtﬁ?g%tﬁﬁ%ngu o%&%?q%xglbﬂa@o{—g‘{ (Ig)giﬂ%'uﬁ ??jpe P&H
cycloalkylsulfonyl C3_7 cycloal kyl-C 3 al kyl - sulfonyl O 6 alkoxy a

_6 5 altkyilismd é@@e&ate@yjz fRRYled aftlkars tiak Bd’th@élfﬁh@@'ﬁﬁﬁbomﬁ%_o:ff&hﬁﬂ%]’%‘%}‘%ﬁﬁﬁ)" ,
car banoyl , -3 al kyl carbanmoyl or C 1_3 dial kyl carbanoyl. X is ClL 6

al koxy oo ONF@Rf chiRé centers Ruh S pripIgeAist 1 thipdiTaaerA S@FeOESOH@ﬁaIfRWS Theis zero or
1. 10 p, g?na%e% ?t'#eg%‘ %s@n%?s Al iRaRNAk rﬁ?&%&ts ﬁ@lrﬂék’tlu;&% 15&%' oﬁ@ ﬁanh@ﬁl F%f In

one enbo esent i nvention t

accor diwgl dsQilestErréﬂihéls bvh‘éﬁl €licee &s tivd ,chﬁﬂ&eﬁ@rs B@ﬁmﬁﬁﬂés §aﬂﬁéﬂ§ ellﬂ’i)cheﬂ@/;nhR? a5
R7135 R8, Al.' 5 RC5 Rd, Re, n and p are as defined herei nabove. In
al | ot KBscilnHiBHFIPRRLE 356 mﬁhabtae Bféqp@wf thamstent aprtonadt wHl bafirher 15 present

in eacgpgr%‘el%'d he Qﬂﬁec}[’\%‘tl e% tﬁﬁtesuﬂmt}lﬁ&ﬁé)f t’flé hjoﬁarf%%ﬂgrt%ﬁ b'é‘?%?}l(lgt ﬁtengo _hy.oadest

defini provi ed I n unmary o nventi on a
enbtdi resconfiguritenp pes thatprésamanténdion threare both cpnﬁguralmhsaTh@ptpmmmvamd@r di ng

toforrrulal re S 3-0x0-2,3-dih dro ri dazi n-.4- I n a _anot her
enbodi ) eé@“hﬁf‘elnﬂw&@%ﬁtelfemﬁeﬂﬁscﬂﬁ & meh % ra%rﬂsanétuﬁf‘ar%@aﬁaﬂaccor di ng
to resolved mixtures of the compounds of formulae I and, where appropriate, the individual

tautomeric forms thereof.

The racemates can be used as such or can be resolved into their individual isomers. The

15 resolution can afford stereochemically pure compounds or mixtures enriched in one or more
isomers. Methods for separation of isomers are well known (c¢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

20 a mixture by forming diastercomeric salts with a chiral acid, such as the individual enantiomers
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

25 purity of >95%. Alternatively the racemates can be covalently linked to a chiral compound
(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.

When compounds of formula I contain a basic center and suitable acid addition salts may be
30 formed from acids which form non-toxic salts. Examples of salts of inorganic acids include the

hydrochloride, hydrobromide, hydroiodide, chloride, bromide, iodide, sulphate, bisulphate,



20 formula | wherein A is 3-o0xo0-2, 3-di hydro-pyridazin-4-y1; le is hydrogen
or hydroxy; R2is (a) - [C(R6)2]p-Arl , (b) COea=CR71Ari or (c) -NR5CQAri;
Rda5 R46 wocdoR/d7es9ar e i ndependently Cl_3 al kyl; R6, TeaPam@EPk@b/oares
hydrogen; and Arl is phenyl optionally independently substituted wth one
to three substitutents selected from t-h& group consisting of hydroxy, Cl1_6
al koxy, Cl1_6 alkyl, Cl_6 hydroxyal kyl, halogen, (CH2)"NReltd. 25 In a

anot hermtmbqﬂhbsmﬂte Bfdrbhen HospiRné. Exureltd efsalthef @ghsic priay indede acaaepound
according to formula I wherein A is 3-o0x0-2,3-dihydro-pyridazin-4-yl; le is

hydr ogdhmatiete pameats: aspartate begylate, qaghomates pisarkpnate (qﬁylsxja Dopurlaladactags, L and
- NR5 it h
atons ot AP et CinaB (ol AL AR AckiRuirRa@nden B0 URLMED

Rle aQena@&ﬂBtealolsylhte H{&“)ﬁnz'ﬁezanEndndte,bsahlené?ty,dnaigtenl;nala:aké dtrhtel glupdraty | or
pyridin é ei t her nal | V\P 2018/ 072598PCT§EP2009/ 067028, - 13-

i ndepert %Crwwsg%% i BEgath £ 855 e T8 PRI G5y BSE § IR 0% MURPECRES: om t he
group GRR e%tdzrwmaw}?yﬂy 019177 d611-69 Bh&EXY, PodlckBnRlKY! 7 Mba Crdndroy al kyl

hal ogen, {CH2)™ Rd. In" a anot her enbodi nent of the present invention

t here i59:6660vi ded a conpound according to formula | wherein Ais

3-0x0- 2, 3-di hydro-pyridazin-4-yl; le is hydrogen; R2 is CR7a=CR71Arl; 5
-4a5 K R46 and R4, are independently G _3 alkyl; R6, lea and R71 are

hydr ogdschimggl apd s¢ipaiHia tegpt wssA drren %/%éﬁ%ﬁla@m goramRaky; undeistpog bytens 96 t o

ol Koy LB PRy R Bl B PR RR BP ARp R e e

enbtdi memle hofeird hnevqmoes; methodukogrets iand ntakeeiaés knewarto vhade df skill anrpewantd Seadaddi ng

to formu rein. Ais 0X0- 2, 3-di. hydr ridazin-4-y1; le is hydrogen;
R is (ratlfrenfava%%fttm&éowﬁ@ 2R iRl DA macR) edidiafio e e

' ndepe@ﬁﬁéﬂﬂTl@Bﬁarﬁzb&% zcgﬁBaslzse@f ﬁ@ﬁb 7t@csaﬁ@ch®ﬂdrl\qmvw ﬁﬂpC&‘htaﬂlcgs iRReny!
substituted at |east by (CH2)" e 1s hydrogen or and Rd is
Ci _6 alNew Yotk @401). The swrtamg)mla@rlabmbd»margem updd mhveen@rleg@mse pcvmp(nmd@n t here
IS prOV|ded a_ con ound f e

5% oo, SR uG AIREGIAS Bt el LTSRS A1t Camigyl Gy or e
Subps i tprdRekday Ih@msas o wriFo2hoIsRiRdd il Biciast fbmm%qﬁo@am@ss& fattkyl and Rd is
C _6 alkylsulfonyl. In a another enbodi nent of the present invention there
i s pr ovelgeaces. ddaptundcagsatsrandibe tie ovhich efirengeare madain the following

3 0XO0- ent
“nvent i DHEY hPRAE! fs goxlnaplehlhy SRAHERABRE TRk RbehlR R Eher oi n A
is 3- o&naraﬂsﬂtmarmo@ymﬁz ihaveZbegdh; deéoelble& nht)tdal”[@@a[bhofs Higser ony Fieker’s s (a) -
20 [C(RB) 2] p-Arl, (b) CR7a=CR71Ari or (c) -NR6CQAri; R4ab R46 and R4™ are

i ndepe ﬁ%f@&@ntyfoo@ 8argr P@the% Wilga&ayoms Ryaw osk NRlpggeh2 1 aRdC AkaRack. pheny!
opti®n L} r tlighyt ent s
seliedgt 6e&cﬁn?‘/ﬁrrom ?’ﬁg% ou%okféon}qﬁstl}#Seg d"h&g?rg)?ﬁlegpv&ﬂ ﬁ%wa% 999' al kyl, G
_6 hydrwyathkeplive kwcgmgeﬁyntﬁ&{e)s‘ IIIFbsRalndI FlermngaEm\)mdine]r 9@ntgad10ne@kfom<ﬂ t he

t t th ded d t 5 f |
" wnor dOREC Y Shene s By A BV o ORI DG TR 1 aRGGLRO T gton.
CR7a=Cly:svd 1983, ¢ol- ﬁ-9KC5%t reﬂ%z@‘lﬂet@f&{éli}c@%ﬂgﬂnﬁ IX. @thrl?ﬂ%%hdd?ﬁw | ea

and R71 are hydrogen; Arl is phen optional’ly i ndependently
s ubst i tRecetEds Pergoment QXﬁordr tW6s M@lsﬂﬂtlumeh@gaszm Batcedns, Noilyt & ogs: Ngw

na short SRR KERBRY 140l P bt rsSu etz YT

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

A R
R R’
R4a R4c

[0001] I



-14- In a tenth enbodi nent of the present invention there is provided a
conpound according to the fornmula I wherein Ais

3- oxo0- 3, woi2bdr7esopyr azi n-2-y1l; RIL is hydrogen or hydr ®¥/EPRRII0670¢%)

Cl ea=CR71Arl; Rd4a, R41 and R4 are independently C1_3 alkyl; R6, |lea and
leb are hydrogen; Arl is phenyl substi-tlted at least by (CH2)"Neltd, le is
hydrogen or C1_3 alkyl and Rd is C1-6 5 alkylsulfonyl. In another

enbodi mafRtcipf the present invention there is provided a conpound accordi ng
to the fornula | erein Ais_ 3-o0xo-3,4-dihydro- pyra2|n 2-yl; RILis

hydr ogé%mls@rhemra%rdkvdwpézsq@te@cfyom throxmeqnsisiagsf R41 and R4™ are

i ndepeny ﬁ&lsﬁ’, g is hydrogen; Arl is phenyl substituted at

| east by&{bc'{wzi) ??8‘1%1112?@ hydrogen or Cl1_3 alkyl and Rd is C _6

al kyl suHé:n3,B-dilydré-pyademoethdr enbodi ment of the present invention there is
provj ded a fgr@;c()und according to formula I wherein Ais optionally

subst i O0?%d Xra-PEIEHHYAFB: pyri mi di n-5-yl. In another embodi nent of the
presents. d,;{b\lPBIdllﬁer&JpﬁQ@,]thﬁmﬁ 5o%l||aqligd a conpound according to fornula I

wherein A is opt’ional substituted 6-oxo-1, 6-di hydro-pyrimdin-5-yl1 and R2
is opt |2®4ﬁé10k9-1$21&§ttﬁttmétb m&rphtdhyﬁ -yl $&d heteamoyl redicad wiptidnatyrsubssttutehdy pr esent
mventmrth&ge [ OVI o@@' und ccordlngtoforrmla | wherein Ais
opt i ondF{OF §talufyL]J’t BOH9 R di n-5-y1; R2 is optionally
substi qte (CH2) "Nl el.t (|)-napht , le is hydrogen or Cl_3 al kyl and
Rd is &ng‘{’%E}V%@ﬁ%I lﬂéb’ﬁfqi?ﬁ&yrﬁz(ggé?fﬁ@menbodi ment of the present
|nvent|qnt ere is proyid conpouynd according to 20 farmula | wherein A

i s Hbt iBrial@y-[S(BItlh+¥at éh) @Rox&lﬁ At d(CHyHRoCQWﬂPﬁ(éP QOQ\IRIIAI R4a, R41 and
R4" are independently Cl_3 alkyl; R2 is optionally substituted

6- ( ( CHR™ 1Nhefmg¢tycmapﬂswh£2ﬂhlaloaﬂ<efl i slnjkxygens lmloatlioxy, hilkgénemd Rd is C _6
al kyl sulfonyl napht hyl . I n another enbodi nent of the present invention

t here iR’ qnddvfdgdtlar eweriduOdhnd cegetitir mgthtadorhotomuhiah thewhies attathdd fosmepl,3onal |y
substit 1, 6-di hydro-pyrimdin-5-yl, R8 or R3 and 25 Rda toget her
are CH! d&‘?mn?‘?}ﬁ@fﬂher with atons to which they are attached for a
2,3-dih 4glr ophenzofuran; R2 is optionally substituted

6- (( CH I‘E‘elaﬂ@ﬁ naphth 2-yl, le is hydrogen or Cl-3 alkyl and Rd is C _6
al kyd syhf.apyl /0 anot her
enb)c?dl nt oftatﬁqmeﬁ%llé%eﬁl%ly\%\%%gletglegn 5%2?@5%?%@;3%9%%&5%%85# 'dccor di ng
to for rﬂmloaoallkyl\!dezrdmxyo@\hak)gem)br onal ly substituted

6- oxo-1,6-dih p di n- ejther Rda, R4l a f ro or Rda
is tri fjlvwﬁe}%g Ogétirarmﬁa Fﬁaget T hGut BE ! enf:&m? BM 35)1

substi g4 @lﬁ(ﬁlgﬁgan(#}dlcglhtafolg}nr@phth 2-yl, le is hydr ogen or G _3 al kyl and
Rdis Cl1-6°5 ky sul % napht hyl . I n another enbodi nent of the present

| nvent i@ etth@rle arR mmi\R etdgedlec emﬁdﬁ@ aad dogathion gvithotee tof whichitleylareher ei n A

II & hydr o- i mdi.n-5-y1; le is hydrogen
r %Q? g‘%@‘ Zg g) ﬁ%"il 8(%1 éﬁfr‘?l R4ay R46 and RZ a?e
i ndepengd aI Kk ‘l;ea are dr oge and Arl is_ phenyl
or pyri bﬁ@eg%é‘w %/rol’ﬁamﬂiléog a&@EﬁQ %ﬂ%ageﬁ?rtwlbﬁoms&%‘v&w@ to
three g rew&&@a%orﬁﬁdegt &S figangr oup consi sting of hydroxy, Cl_6

al koxy, 6 al kyl, _6 hydroxyal kyl, hal ogen, (CH2)"Neltd. In another
enbodi es |nvention there is provided a conpound accordi ng
to forgﬁﬁ%thaggﬁgﬁ% &ﬁﬁé 6- oxo-1, 6- dlhydro [1 2, 4]tr|a2|n yl . In

anot her, 6errb resent vent i opnd
oo abiae PEepHEe sl P B RAER Fo g VE bbRyRag hioxyca{%%fl Teret.

6- oxP- 1 hgdedixpyeyio- [ 1, 2, 4] triazin-5-y1; le is hydrogen; R2 is Cea=CRThArl;
R- 4a5 R41 and Tee are independently Cl 3

al kyl ; ﬁ@andﬁépﬁe%degéld%ﬁeyh Hoeaest candkylr | is phenyl optionally
|ndependently substituted W h one to three substitutents selected fromthe

group %}m?é Cﬁ%%ﬂ?%ﬁﬂ{y{l@%ﬁ,%lml&kyﬁ p?’llagﬁ%lYOr Ig;'ndgz@&kyﬂtronaqu—ﬁld&y&'a%}sﬁl kyl,

hal ogen
substituted with one to three substitutents selected from the group consisting of hydroxy, C;

alkoxy, C alkyl, C; hydroxyalkyl, halogen, (CH,),.NR‘R?, cyano, C, alkoxycarbonyl,



20 In anot her enbodi nent of the present invention there is provided a
conpound according to the fornula I wherein Ais optionally substituted

6- oxo- 1, owoi2ntodr7esogl, 2, 4] triazin-5-yl; le is hydrogen oPChERe@ps70R2 i s
optionally substituted naphthyl; Rd4a, R46 and R4" are independently G _3

al kyl; R6, Tea and | eb are hydrogen; ahd Arl is phenyl optionally

i ndependently substituted with one to three substitutents selected fromthe
group eafahdli, NJalellchypdmoxy N, Kidifik Alck®xinoyiClarbo23, SORYH,, (Gl atkyhyitimgxyad Kyl ,
hal ogen (CH2)"NIeItd I n an anot her enbodi nent of the present invention

t here K% udfenyla conpound according to fornula | wherein Ais

2, 4- di oxo- 1 , 3 54-tetrahydro-pyrimdin-5-

2010/ 0R'B98RETrEpdapodorisGrdydmgen, r@ndradigfé 1 6F@1qa§<yd;@1aﬂ@i7@) Amlfonb(l Ci4a,

R46 an r end rogen; and
D By P b EE IR o P SRy R e e

subst i talikydull Bnglehatingd 1 fT,omithel frRYR @Q@ﬁﬂsﬁlsm@mﬁfyl Ryiehamoy 1, (K;_J_z,_6 al koxy,
Cl_6 alkyl, Cl1-6 hydroxyal kyl, halogen, (CH2)"NR Rd. 5 In another
enbodlﬁﬂﬁ@mﬂwnﬂhéObpes@ﬂ$YFﬁﬂ@ﬁPWbn there is provided a conpound according
to fornmula | wherein Ais

4, 6- d|é&@ilﬂn@tm@koﬂymﬂSRaltetrahydro pyrimdin-5-yl. In another enbodi ment
of the present invention there is provided a conpound according to the

f or mul R°landiR red indegpenderiyttiydredehpr Subsikiyt.ut ed

4, 6-di oxo-2-nmethyl-1,4,5,6-tetrahydro-pyrimdin5-ylw, e is hydrogen; R2 is
CR7a=CH7i3 z&wolor 1K' -' 4a5 R416 and R4™ are independently Cl1_3 al kyl; R6, 10

| ea and R76 are hydrogen; and Arl is phenyl optionally independently

SUbR] i tplik 0koib tic®Be to three substitutents selected fromthe group

consi sting of hydroxy, G _6 al koxy, Cl_6 al kyl, Cl-6 hydroxyal kyl, hal ogen,

(CH2)"u&mggnm%ﬁugﬂggg&%ugmpgmhﬁgggfof the present invention there is
provi ded a conmpound according to fornula | where A le, R2, R35 R4a5 Ito,

Rae, R55 R65 Ica, R71'5 R85 Arl, RC, Rd, -.- e5 KR, X, nand 15 p are as

def i nedn ba¢ embadiniat whthe bre@@ﬂfﬁmléﬁdoﬂ fhofsih pedvedbdfar @ﬁﬂpb@ﬁ@ aetvEdng tolforulb-143
in TABLE 1. In a further embodinent of the present,invention there is

pr ovi dadiciE BoRpdiin -t -Formul-a b R herke FRAATRBEv BB 85X Raas! p 5 8Rae, R55
R6S I ¢c @cpl?ergﬁéod%rel% A thefaern im Bk grov}gd d}ﬁf subgﬂtué}ltmﬁlcp cih Be @S

deflne ereln ove for t e nmanuf actur ‘cament use In the
t r eB mpndsentf in@a@Derhitdd imbfiteanit] ivdrich dr nat Explichigrdeéinbdchitaie tic wbadekted gbiméent

i nvention there, i ovid ound of fornmula |, wherein A |le, R2, R3,
R4a5 | PEOVi F@g‘%ﬁﬁ %’éﬂe%ﬁg 5 Ari, Ra, Rb, RC, Rd, -.- e5 K Rf, X n
and p are as defined herei nabove al one of in combination with at |east one
i nmune 8 ste t or /or ne .antiviral agent,that ibits
oo T e AT MRS R AU BE B it S AR S8R 2 coR PSR dP i Bl o

t r eat mEsitmudd 1 svhekeih Ari§ 8aixoM)3- dlhydro pyridazin-4-yl.

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

20 formula I wherein A is 3-ox0-2,3-dihydro-pyridazin-4-yl; R' is hydrogen or hydroxy; R* is (a) -
[C(R%),],-Ar', (b) CR™*=CR™Ar" or (c) -NR’COAr'; R**, R*" and R* are independently C;.3
alkyl; R®, R™ and R” are hydrogen; and Ar' is phenyl optionally independently substituted with
one to three substitutents selected from the group consisting of hydroxy, C;.¢ alkoxy, C; alkyl,
C s hydroxyalkyl, halogen, (CH,),NR‘R".

25 In a another embodiment of the present invention there is provided a compound according to
formula T wherein A is 3-0x0-2,3-dihydro-pyridazin-4-yl; R" is hydrogen or hydroxy; R? is (a) -
[C(R®),],-Ar', (b) CR"*=CR™Ar" or (c) -NR’COAr'; cither R® or R* and R** together are CH,-
O and together with atoms to which they are attached for a 2,3-dihydro-benzofuran and R*" and
R* are C;; alkyl; R®, R’ and R”” are hydrogen; and Ar' is phenyl or pyridinyl either optionally



In a further enbodi nent of the present invention there is provided a
conpound of forrmula I, wherein A, RRf, X n and p are as defined

her ei nabowe 2alo12598f i n conbi nation with at | east one | RONEP2EPHENS

nodul ator selected frominterferon, a chemcally derivatized interferon,
interleukin, tunmor necrosis factor WAI2010/072598PCT/ EP2009/ 067028 -17- or
colony stinmulating factor for the manufacture of a nmedi canent useful in the

t r eat memdcpeiideatliichbstinftetvithdne td thrad shbstitinentsssibadd ot thebrdupeopsiesRnif
invention there is provided a conpound o rmula |, whefein A, RRf, X n

f f ,
and 5 paRsYeS-odkoned haksl tabwsvdoxygke. B‘Flgg*ﬂl’ EoHpRNBtRon with and an

interferon or a chemcally derivatized interferon for the manufacture of a
medi caqent useful. in the treatment of .a HCV.infection.. In another

erbod TeAeng e stabotat i eREr by e B e oSt 8tomrnihfBRORR s eat i ng
a HCV ifeifn@ad [ Qetcih A iP3Ix6IM 3dhyaREpyridAement1; FIMPh{bpch; T TWRTeCRMA A

t her apeuyt i C{gl I yég‘feqtl ve anmount 10 of a (;orrpolg?d according to formula |
wher®ei R'A RT énd R, arrasicpandsnthy 05 : Rkyb R35B Red R/ asc Rydrsgme Araisphemel, R,
Re, Rf, f rei ovVe&..:l i t of the
pr esent0p|§(r)11\1/agll¥f} ?%eﬁg ?%eél?lg%lagsqb?tg)@/?%g %gle (r?réegﬁ%ds u§§tlt%@8§{l ?fﬁgt%g ﬁﬁg)ﬁqlg ection in
a pati ephsistingngegdiore €of alk@iyp O 5 bikgl, €)= agtdioriysik ¢l hilgge, (QENRIRY.cal |y

ef fective amount of a conpound according to fornmula | wherein A le, R2,
R35 R4a5 R4b5 R4c5 R65 R65 R7a5 15 leb, R8, Arl, Re, Rd, Re, Rf, X, n and p
are as ldefahotbdr ¢rebasiimentiyd\vee pmsknainveesast thoras prowided aspgipemdantatdngio and/ or

at | east one.antiviral ,age that, inhibits r i.cation of ,H npt her
secondowohPRstn A 3RaSTr s R Rl ERL S RIOBRE R i) IRROER of
trepd i No'sr @) ERESETREANFERDRPGN R de BRlcp&denilpCReeidyL RET REfan@®IPrarsi Ng
co-adm ni ster:ﬂrﬁ;‘g a, therapeutically effective amunt co_? a conpound accordi ng
to for myiEgen e Al s pienylesubpitutetat lepg tRASSL)NR R&aB isfygroRes oRZasalkyb5 R85

Ar 15 e T T KR, X, nand p are
as de:‘:{i%r%% HeCke %ﬁgl%l\goenyénd at | east one i mune system nodul ator sel ect ed

frominterferon, a chemcally derivatized interferon, interleukin, tunor

nect 03115 oSl eribodiab RVF 1R BrEUnflrh BitidARL s ploRiRAAIBRGHPALLARAL 10! the

present invention there is provide a method of treating a HCV infection in

a pati dotmilal méectin Ads 8@ikoaiditydiongytdazin -y & éy iRy COAheArpephérpal | y
ffecti f . di f al. i A , R2,
Fos i e bt RRBRY M RBREI C 2 R TR

are as defined herein above and an interferon or a chemcally derivatized

i nterf g 90 ohbr RVAAENYEPRAIERE iR nddiehBIES BRY idel YR ihStoPT OVi de
2 ot hoape o PR IR TR Pk hIRBT ke 4R AE0RtE 0

conpr i domgle dwhdrimAss 8raxnep,adihydroapguatindayll y ef fective WO

2010/ 072598PCT/ EP2009/ 067028

In a another embodiment of the present invention there is provided a compound according to the
formula T wherein A is 3-oxo-3,4-dihydro-pyrazin-2-yl; R is hydrogen or hydroxy; R? is (a) -

20 [C(R®)],-Ar', (b) CR™=CR™Ar" or (c) -NR’COAr'; R**, R*" and R* are independently C; .3
alkyl; R®, R™ and R” are hydrogen; and Ar' is phenyl optionally independently substituted with
one to three substitutents selected from the group consisting of hydroxy, C;.¢ alkoxy, C; alkyl,

C s hydroxyalkyl, halogen, (CH,),NR‘R".

In a another embodiment of the present invention there is provided a compound according to the
25 formula I wherein A is 3-oxo0-3,4-dihydro-pyrazin-2-yl; R is hydrogen; R* is CR”=CRAr';

R*, R* and R* are independently C; alkyl; R®, R’ and R” are hydrogen; and Ar' is phenyl

optionally independently substituted with one to three substitutents selected from the group

consisting of hydroxy, Cys alkoxy, Ci alkyl, C¢ hydroxyalkyl, halogen, (CH,).NR‘R’,



-18- amount of a conpound according to formula | wherein A, R, R25 R35
Rd4a5 R41), R4c5 R55 R65 R7ab5 leb, R3, Arl, Re, Rd, Re, Rf, X, n and p are
as def i nesohlerogi7essabove and at | east one ot her anti viralPCtmppaana7ozel ect ed
fromthe group consisting of a HCV protease inhibitor, another HCV

pol ymerase inhibitor, a HCV helicase i-Mvi bitor, a HCV primase inhibitor and
a HCV 5 fusion inhibitor. In another enbodi nent of the present invention

t here ils apeml eaeodignciedhae pfodent iimeintibi thage 1 §pdvidald @mpuntiedeording te el by
deliverjing a conpound according to fornula | wherein A |e, R2, R35 R4a5
R4b5 sz@lsmlﬂzssWﬂ%@@l@#&#ﬁ?{@éﬁégwmgrm?-w; R”is hydgogenmr hygeoxy, Rl (B) are as
def | neq jreLeRM 4nqYe. R4k RABRGARDAIRAYITRAARY R RIER®Nre bSO
there is provided a conposition coﬁ$r|5| g a conpound according’to-fdrnul a
| wher eir ishphengl suRgtituRA5t RastDHyRADE) KRR’ BSis R§Brogéabr R7boAkR3mdAR is (Re, Rd,
Re,fﬁg, X and p are as defined herein above adm xed with at | east one
phar adyisukgny acceptable carrier, diluent or excipient. The term"al kyl"
as used herein without further limtation alone or in conmbination with

ot her n hai t ed,
ronova LA Phiaruedfigh o7 clhsHRLARGRRH Ry ¥ RIREE  SPRb R Bt e

"1 ower fainkyih 1 wherdt &8ss 3-oxbr3d-gihyd@r-piatancheald RE helhyarépedrod badioan;, Resi(cue

cont ai ni 1 to § carbon atons. "Cl-6 al kyl" as,used herein refers to an

al kyl é@%&%; Ri» R ta@dR ¢ arppdepengsnsbyiieslion: B Ryydgesugr inehapgk, but are
not |iry ks L)) i t l: r

S0- pr oyt P I BY (G RER D T DL B Y oy CPL RV bwifon
octyl. The definitions described herein may be appended to form

cherg cah h¥insdbesaridisentifiid proftst insbstbragerehepvaRt kibapBlind accBalif: to

al kyl hetero aryl," "aryl al kyl heterocyclyl," "al kyl carbonyl ," "al koxyal kyl ,"
and t hdormuyle I wigeein AHgoptignaly ulsjituted g-opaded-dibiydrospif fpidinf aiyl-owi ng anot her
term as in "phenylal kyl,” or "hydroxyal kyl,"” this is intended to refer to
an al kyl group, as.defined above, 25 bejng.substituted with one.to two
Subst | b Betsmediragntof i RRENOTHENIOBE e Ay RMIdyS ﬁaﬂ@aowﬁqfﬁ?r%@, for
exanpl gorm R kALK X is opRSRIS shiktiicdbloxb- 16-aMpPdloayrRGdens vt thd Rojspheny
substituents, and thus 1ncludes benzyl, phenylethyl, and biphenyl. An

"al ky| amfioealylopbstitited apptdhlyl group having one to two al kyl ami no
substituents. "Hydroxyal kyl" includes 2-hydroxyethyl, 2- hydroxypropyl,

1- (hydr oxynet hyl) - 2- met hyl propyl, 2-hydroxybutyl, 2,3-di hydroxybutyl, 2- 30
( hyber/ oy AR th§n gmbogliragrH Péilvmréw invergnghere ay prrVidag 8 speppidaccaiingsieg

her ei n.ftifa | $hfeit® ié Qﬂt@c{ngﬁg §%ﬁg&i§g{%§9—%@-§i¥@&%-pyrirnidin-S-yl; R’ is optionally

substituted 6-((CH,),NR‘R%)-naphth-2-yl, R® is hydrogen or C,_; alkyl and R% is C;
alkylsulfonyl naphthyl.

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

20 formula I wherein A is optionally substituted 6-oxo-1,6-dihydro-pyrimidin-3-yl, R*, R* and
R* are independently Cy; alkyl; R* is optionally substituted 6-((CH,)sNR°R?*)-naphth-2-yl, R is
hydrogen or C;; alkyl and R® is Cys alkylsulfonyl naphthyl.

In another embodiment of the present invention there is provided a compound according to
formula T wherein A is optionally substituted 6-0xo0-1,6-dihydro-pyrimidin-5-yl, R® or R* and

25 R* together are CH,-O and together with atoms to which they are attached for a 2,3-dihydro-
benzofuran; R? is optionally substituted 6-((CH,),.NR‘R®)-naphth-2-yl, R® is hydrogen or C_3
alkyl and R® is Cys alkylsulfonyl naphthyl.



-19- "hydroxyal kyl"™ is used to define a subset of heteroal kyl groups
defined below. The term- (ar)alkyl refers to either an unsubstituted al kyl
or an ar avlybilog7edsp. The term (hetero)aryl or (hetero)argii/RPedons7oe® eit her
an aryl or a heteroaryl group. The term "al kyl ene” as used herein denotes a
di val ent saturated |inear hydrocarbon-tadical of 1 5 to 10 carbon atons
(e.g., (CH2),i)or a branched saturated dival ent hydrocarbon radical of 2 to
10 car heanéhé@sntodirgent of Gd\iescar invEitidatihére B provided a cubessl bRl e
indicated. C)_4 al kylene refers to a |inear or branched saturated givglent

hydr ocdp@Ha | adrea Adbaphiqnsilngubstintehf v 1dt-emydornyrimidimeyb g848R " ARG t he
al ky! engq RAdk& ol oA id Efftuoff RERN ahTRF MRS &y dTBIAYRE MG prbiApoPEN

val ences of an al kylene group are “not attached to the sane atom anpl es
of al kyhestieutdd 6+(EOHHANR R Hakaplets;2-puR® & teydnmgenloir T 1 etkyt and R:tsiGilsene,

et hyl ene, | en -nmet hyl - propyl ene, 1,1- dinethyl-ethylene, butyl ene,
2- et y@ﬁﬁ@@&éﬁéﬁw?ﬁ@y'ern1"alkoxy" as used herein neans an -0-al kyl group,
wherein al kyl is as defined above such as nethoxy, ethoxy, n-propyl oxy,

i -prop - but [ - XY yp: b - . |.0X% 0,

el uaing e statnaitbr et ARl Q8esR RIS e 1
group Mbinfulal Whewet Adk kptionally eutptiagedé-exdausiydef pyretidin: € B iahkdnsgén as
used herein refeys to an-0O-agl kyl wherein alkyl ,is,1 10, The term "halo

al kyl " o58y¢dresy ekt RenbRe Al ofikBl AR KA br Ror BncrEbR e rigs mdapapdenthroup as

defi ned € & p7d : &1k : 2 it.uted by a
halogeﬁ? gﬁ% es&g#g %??%ﬁgﬁéﬁéfﬂgﬁ? %%%ﬁﬁgﬁgﬁgbﬁgﬁ}é¥&%?gﬁgﬁg hyl

1- i bidonmdepyhdendy Stihsorwedviti lone ROthtaei substontontstsblygéted fronctht grompebhsibting of

1-fl uoroet hyl, 1-chl orpet .1 2-fluaroe |, 2-chl t hyl , 2-

br omethﬁ%q%% KM 1o Ll?léé‘%‘i"é%@%?bé@gg%}’ %‘éﬁ%p@i‘ﬁgi-f | uor oet hyl . The
term"fluoroal kyl" as used herein refers to a hal oal kyl noiety wherein
fluori ' : T "hal " “hal g e ej n neans
1 uor | nLeh@paT AR br Tl el MughBaRGR s Boviod®s RonPiulERRo RS

" al koxyednkyh 1 whsrcits &ds baixel no-diiydiepl, al kydzin-adilcal as herein 25 defined
wherein one to three hydrogen atons on different carbon atons is/are

repl aced by hydroxyl or al koxy groups respectively. A Cl_3 al koxy-Cl_6
al kyl roiesthenranflmdgmens of thCipreseat iy entmmisbere tivpnovided awhinpburkd dcgoBlingtarthgen

t | aced by a Cl | ko. d t i nt of, attachpent of th
21 Kby TEif eSS R s ety S8 oot e BHESE SR She ter m
" al koxygardsemyr?® is a0R*=aRyt Oy RE RONMd R ESrdimeehdnasRiyC danefIeR’, R'GLAYROf

formula - 0) OR wherein Ris afﬁgl‘or aryl respectively and al kyl and aryl
are as agehydiegenhardeAR. is Phent eptienagly ardsperdent]s subshityted withepetosthtes a car bon

| i nked it i I - &I\ The ‘nitro" as
used hgbgﬁﬁm%g%ggggg%gémgpéE%BkEfgﬁagﬁéﬁpggﬁfyﬂg%ﬁg§¥““a§6%%ggk%6herein

r ef er s hydroxyglkol) palo @R KCHTERER.m "acyl " (or "al kanoyl") as used herein
denotes a group of formula -C(=0)R wherein R is hydrogen or |ower alkyl as
defined herein. The termor "al kyl carbonyl” as used herein denotes a group
of 3Qr duksotBr=@tRdithent @if theRPressnhinkgitioaghetefi prodidné repmpotivbaccerdmado the acy|

or "al kanoylt refers .to a oup -.C(=D)R cantain,l carbon ations. The G
eyl " oroe Lt 3 nop iy Rh AP RER SR TR B 2 iR O ¢ erers

t o hexapasgeBERydrbey; RKY bptidhail sitsstitlald phtisd. R‘ThR a6 R* arrexh&egémm" or
"aroyl" 'as used herein ans a group of formula C(=0)R wherein is an aryl
group; GihéldrRn, Roewndo(™ aradydrogen:iwad éim isrhengrantions boingependentiyayubstitutegr oup
wher ei ViR 4 B I?l%@é( Lubstitutents selected from the group consisting of hydroxy, C,s alkoxy, Cis

25  alkyl, C hydroxyalkyl, halogen, (CH,),.NR‘R’.

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

formula I wherein A is 2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl.

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

formula T wherein A is optionally substituted 2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl; R" is



The term "cyclic am ne" as used herein refers to a saturated carbon ring,
containing from3 to 6 carbon 15 atons as defi ned above, and wherein at

| east onewof20tomg239ar bon atons is replaced by a het er oat ecTaPk@owem™2$ r om t he
group consisting of N, O or S for exanple, piperidine, piperazine,

mor phol i ne, thi onorpholine, di-oxo-thi-bfror phol i ne, pyrrolidine, pyrazoline,
i m dazol i di ne, azetidine wherein the cyclic carbon atons are optionally
subst i thytiRgehyR 08 eCRP=0R" A BURSY REUSTH R aseindefcaderfttyom. 3tdneylgR6tm7*‘@@@m7‘Sti ng

of hal ogen, hydro phenyl, |ower al kyl, |ower al koxy or 2-hydrogen atons
on a ca&Fbll r@geéumf{ rr’éyﬁhﬁb’éoﬁvor@% nztt?pen@}lﬂyw@mt%we,tb@p?&o e is a

i 1-6 al kyl

&1 P6 acufingBRE sl ‘%ﬁf%ﬁﬁt@%8@@&%@%@‘6‘“@@%&%ycl S 31 Surt onyi

as usedhyhmxgalkykihaiogeﬂs (@HgRNBROf formula - S(0)2R wher ei n Ris alkyl or
aryl respectively and al kyl and aryl are as defined herein. The termCl_3

al kyl sul fonyl am do as used herein refers to a group RSO2NH wherein Ris a
Cl- 3 29n anqdper gnbodpners of gfci meynhiaventipn there i popsiedp cemnamdaad@ylldsng 17Dony|

C3 7c¢c L, [ kgl f-0 or

al ony@fﬁ@é gw&éﬁ% 1Rpon3§l (%X?(za 6fdcl?qgi %éﬁ%tc%uﬂ%d?é%ﬁ ?%H}l 5«e§£|e| n Ri s C| 6

hal oal kyl, C3_7 cycloal kyl, C3 7 cycloal kyl-Cl_3 alkyl and Cl_6 al koxy-Cl_6
al kyl, 1h @ﬁ&ﬁ&témdﬁn&h%fwﬁbseﬁ%@tmltheréss y%eﬂemrcsmpou&i Resrdiy ©ohBe

radi cal -S(0)2NH2. The terms "N al ky

N- di al Keingud 1 aoxelint' Ads Op@mallh @ml@rutut@daﬂﬂ éfds0>t062mltedlyldd4 éébtetr%@y@m@dm- WO

21 kyl °7ﬁ§98 Eip e B NGRSy Fovr af ) Sp alsBeigur g el oe o
N- al Ky I8 kB RDY hrewaﬁigbﬁ Qﬁiﬂt&rl IlﬁﬁﬁdﬁQ%ptwbllff@ Eg@fdehﬂlﬂdb@ﬂtutéd with one to

met hyl am nosul fonyl, i so- ropyl am nosul f on | es of
N, N- di dhtieg Behstifusensy selestassirom dkangroup ponsistiag OIBbydrame (hetaljaxyi E€edalkpl, Cis
di met h I y| - met hyl am nosul fonyl. 5 The term
"car ba#&%g’%yluéeggiét( Iﬁ%}ggs the radical -CONH2. The prefix

"N-al kyl cabanoyl " and "N, N-di al kyl carbanoyl " nmeans a radi cal CONHR or

CONR' R'1 bESRECI BRI cMOSEIRI RedchinBentfAdn&e 1@151‘89ﬂ§d AlcBm! ?Gﬁﬁp&@gﬁ% % al kyl
as defined herein. The preflx N-aryl cabam)y denotes the radi cal” CONHR

wherel forRuli swdnnreaAyR RIJRER" R dBTI RRRh & &RI", Rharl, R R, B Rii¥et and
idin refers to.,a si nber ed, het r.omatic ri ne nitrogen
P o b ot B Pl REEO TRy Pithioar s Fompspipnge b AR 1)1 - *ang
yr| dazAmeE 1( " pyridazinyl") refer to a six-nmenbered nonfused
het eroaromatic ring with two nitrogen atons disposed in a 1,3, a 1,4 and a
1,2 relationship respectively. The respective radical names are in
par ent Headarthef endodintbnanfthampidsguti ihyentias thesed fhievideda tdrepduad e f@rinjula I,

?. ?:(33 SN@R%EM{IO p 3a hg#i éf kkﬁ % V}@SAZ ] dﬁlhﬁdrlga qyrkﬂggl - 4 yl,

6- 0x0- b S di hysia [h%re%na‘ﬂ)])(zé fcﬁ‘%hé’m@nlﬁilctul(e\@fa medicament useful in the treatment of a
2,4-dioxo-1, 2,3, 4-tetrahydro-pyrimdin-5-yl and (vi) 4,6-dioxo-1,4,5,6-

tetﬂhhﬂrﬂﬁh@fwtmn din-5-y1 refer to the follow ng noieties OH
(1)(Civ)(v)(vi) The phrase "substituted at | east by (CH2)"N eltd" sinply
indicates the ring is substituted by 20 (CH2)"Niteltd but other additional
opt i ondl adbaricpbodigieat af thy |PFPS?1Pfén‘§‘é1618€ there psodfed areproyeotifenade 1.

wherein A, RY, R%, R, R*, R, R*, R°, R®, R, R™®, R®, Ar', R, R”, R, R%, R®, R, X, n and
p are as defined hereinabove alone of in combination with at least one immune system modulator
and/or at least one antiviral agent that inhibits replication of HCVfor the manufacture of a

25  medicament useful in the treatment of a HCV infection.

In a further embodiment of the present invention there is provided a compound of formula I,
wherein A, RY, R%, R, R*, R, R*, R°, R®, R, R™®, R®, Ar', R, R”, R, R%, R®, R, X, n and
p are as defined hereinabove alone of in combination with at least one immune system modulator

selected from interferon, a chemically derivatized interferon, interleukin, tumor necrosis factor



Compounds of the present invention and their isomeric fornms and

phar maceutical ly acceptable salts thereof are also useful in treating and
prevent i nyownroal72398f ections, in particular, hepatitis CprChmfEreaon7o2&nd

di seases in living hosts when used in conbination with each other and with
other 25 biologically active agents, i-h&duding but not limted to the group
consisting of interferon, a pegylated interferon, ribavirin, protease

i nhi bi @kslonpeliniRtiAS CactotFoitht @iasufastidd bf 4 Meeich@entnPeNA th¥\@eatment of a

2010/ 072598PCT/ EP2009/ 067028 -22- conpounds, anti sense conpounds,

nucl eot@¥ BgeliW¥gs, nucl eosi de anal ogs, i munogl obul i ns, i nmunonodul at or s,
hepat oprotectants, anti-inflamuatory agents, antibiotics, antivirals and

anti-infective c ounds, .Such caonbi nati.on thera may al s ris

o ovi aithg TS GEGERATSS Of S Prorg b ToHob e o FEbABH f Evfgpaot SR a1y
Wi th otfiRfeiAdiRe] RAIRBENKS R 10t RALRAL RP'SR® SAEDRS, RS RE ] REWCT RN Xamind

rel ated conpounds, anantadi ne and rel ated conpounds, various Interferons
such® ad arf @3 defigdhicecinabayerlpae ohingoptvinatiop mathfand gn-ipfetferonjon eehemicely gamma
and the ki f6eqAReMehh ASneIhaLARE. S MBqlml AL PRINSSHER A AgeY! at ed

i nterferons. rtionally conbi hations of ribavirin and Tniter eron, may be
adm ni stfectech.as an addi ti onal conbination therapy with at | east one of the
conpounds of the present invention. 10 In one enbodi nent, the conpounds of
the present invention according to formula | are used in conbination with
ot her duotnatbert drghrodpaernttiof themyesedi wmegionrthergenprovided # meshodpeiiticating aWGVa an
HCV vir. i.)nfection. .According.to the present invention,.the active

+ hor apdbEFHOn AgHedPin RSeereRr omn ERO R eBe eSSt Bt h ampRs ent
I NVENt i0P8 c6MPoRR] AdYrdageidtfoRavh MevhardihAr RAERE IRE, RF REt Rihad, RS I R™, R,
conbi nation w th the conpound of the present invention. For exanple, the
act i ve MgeRt RisBd R nX18 apdpisrnan dedincdemsingbevec onpound of the present

i nvention can be interferons, ribavirin anal ogs, HCV NS3 protease

i nhi bitors, _ nucleoside i.nhibitors of. HCV pol ynerase, pop-pucl eosi

 nhi bi (BASSGET YRR dPBET 106 thiqurescai@ventinarierk iyror5F apethe 9@@&% aaf‘f\% xtur es
t her eofin X HPh &Spa@fntl il G HGERBB LA MNIRPc RN IR B8E: o t'HQﬂa?éﬁt%ﬁ EiGdiNde, but
are not limted to NM 283, val opicitabine, R1626, 'PS| -6 qu(éﬁ65§), | DX184
and | DXEO2RN( dfesninpouBl k& o1diag to RomEkdmphasingt, Rh& n Rt R EoR1° IR, M5B,

pol r 4 nhi bid aus, i ngl yde ut are not.limted to HCY-796 (.ViroPharma
Pty bR R O o B “Rac PR poch it e Tsb0s Didigdeast ongeir
CBKGZS%%%@%@&%@QM&% af (agod} anfiiird a8&h4ha RiHiFR plidaBoR $PACHG | ead) ,

A- 837093 and A848837 (Abbot Laboratories), ANA598 (Anadys Pharmaceutical s);
GL100597 (GNLB/ NVS), VBY 708 (ViroBay), benzim dazole derivatives (H

Hashi nmit enetherakecoDethbbdiri@3Bof the piiasitiimainaorthead is pAYidSa QidtHOAQE Drbatig a L.
Beaulieu et al. \gDék% 02024Q A2; P. h. Bgaulieu et al.. US 6,448,281 Bl; P.
L. Beadli§eay @sediby HipYgadwheusn Apgd thereRy Rmprong Gopip KL e dder i vat i ves

(D. Dhapgl,&ticsly o0l 48ednf 2 f ﬁ‘lco%lgbllnﬁfjaééf&{gztgqgm@a 1 WRieifh, R R?, R,
W2002098 ﬁ, LlIgadﬁB/Zz{Z(%[())Z,8 D. anak etfal. WO 03/ 037262 AQ,_flIed

10/ 28/ RIORPKRIR°, R Ry, R R, AWD®RS/ BEIFOR" A n 4rid aress 2efirgidBreitvieb@e Dar cy

et al. W)2003059356, filed 10/28/2002° D Chaj. et al. 2004052312, filed
30 6/ 2&‘%@ 6&95?59 BUeHEfugE Sygfem %éb@gﬂ%%‘%“f%‘? %F} lgger%%ﬁépg%%??ﬂbgerma%ﬁ?‘{ ch et
al ., VGAeHYeaShadlcukin! Rehol 26dd4i2 @REr dPcolSny klihGhtiAg ettt al . W2005019191,
filed 819/2004; J. K Pratt et al. WD 2004/041818 Al, filed 10/31/2003),

1, 1- di oxo- 4H-benzo[ 1, 4] t hi azi n-3-y1 derivatives (J. F. Blake WO
2010/ 072 58@RETINkHAN081t ©F kA8 escABinverttioal therefis tovide aRadtbert oRudbiting atHOW

US20060252785. and .1, 1- di oxo- benzo[ d]i.sot hazol -3-y1 c ounds (J.. F. Bl ake
et al . MRCRYN 18 2 N8LPRp n?‘i}ﬁ‘i%i@%,ea? F%’hpé%%%6‘@‘9@}5@3’“%&%}’%‘@6@ eiertivey Ns3
Pr o Lasgouffb i fpuhf 6 déd@ing RV forANR NPherkinM 18D REORSE® FOBOR RSq{*eRI M0,
SCH7), VX-950 (telaprevir, Vertex), BILN-2065 (Boehringer-1ngelheim BMS5
605339 R'BrRs tAa” .N§'eRS, RGIR'b%)n amhpl ateTsNefiodd iidreinabervaid, andrtenfofcasoraf  t he

i nterfefons Eﬂ@luqﬁ. gu% fre not limted to pegylated rlFN al pha 2b,
pegylaf g nglfz%ﬁerq?ﬂwajpha 2b, rl1FN-al pha 2a, consensus |FN al pha
(infergen), feron, reaferon, intermax al pha, r-IFNbeta, infergen and

acti i : : r e if,
A R e Sl R O ST b G

pegy! atiefdctidiNnbgtafientRh lhesd thereo fomhpgsngedadmistérbewi thenpautediy gffedtivam di ne
(taribavirin) have been adm nistered with interferons to control HCV.
Commonly used abbreviations include: acetyl (Ac), aqueous (aq.),

at nospheres (Atm, 2,2'-bis(diphenyl phosphino)-1, 1" -binaphthyl (Bl NAP)
tert - but oxycarbonyl (Boc),



di -tert-butyl pyrocarbonate or boc anhydride (B0C20), benzyl (Bn), butyl
(Bu), Chem cal Abstracts 15 Registration Nunber (CASRN), benzyl oxycarbonyl
(CBZ or Ayp20wvdiedsgl diim dazole (CDI), 1,5- diazabicyclpofrAP3009jonmns 5- ene
(DBN), 1, 8-diazabicyclo[5.4.0]undec-7-ene (DBU), N, N -

di cycl ohexyl carbodii m de (DCC), 1, 2-di-¢t¥ or oet hane (DCE), di chl oronet hane
(DCM, diethyl azodicarboxyl ate (DEAD), di-iso-propylazodi carboxyl ate

( DI AD) ,anfbiuni sfr doipouadl wedonding yel forahala(IDV BAkinox, 10, RALRHR*, R*", R*, R®, R%, R,

di -iso- ;,orﬁyl et hl¥cl aqine ((DIPEA), N N-dinethyl acetam de (DVA), 4-N N 20
di met hy anff ndyyri o RnelR( Bvak) n ang maes aretchped irpiapbene gt Jeasineeaths|

sul f oxi 2 e ] I -

nydr ool vy ot sl 5% B A0LPAARRKEDT PR T ES ORI Sfoter oy

2- et hoHE R idoymanakeiimebitor; ¢ &0 kylidase mbibdtoetalyCVasinerse (iHEbdr,andiadi®YI| et her
(Et 20), (7- .,azabenzotri azole-1-y1)-N, N,N N -tetranethyl uroni um

hexat | JbrYpHOINREt e acetic acid (HATU), acetic acid (HOAC),

1- N- hydr oxybenzotri azol e (HOBt), high pressure |iquid chromatography

HPLC) ;.. r le (] - | 1] PRt , MeS02-
(rosy! "BeRRRs BARAR B rilen, BEMIRRthe e Ry oe TR by B BEMER e o

( I\/CI;BiA\)replffﬁﬁiGI_l sman/rium oém»,de[gﬁérhhgl a dopfigoud wdolf/%;l@ed f}o(rﬁvﬂilBEI) \;\Iélrl]eiidcin AR, le,

met r phol i,pe., ¢ N MEL r,rolidpn , en . pro

(Pr)?/ {'li%ﬁppypﬁm %,iR%,,%oB%dﬁg,%,Bgd&qu%l%'glPF, Pﬁé‘ﬁ}’,af%% Qﬁnﬁéhgrﬁyf 3/ room
terrperaégb%e (rt or RT), satd. (saturated), tertbutyldi nmethylsilyl or
t-BuMe2Si (TBDMS), triethylanmine (TEA or Et3N), triflate or CF3S02- (TO, 30
trifluoroacetic acid (TFA),

0- brnz oh bhGBE& crdbodimdht Nf Mhe, Pescheink edtRiniéd iPRoviied 8 lchbabbiasPBM@iEnd 4 BTU) ,
thin layer chromatography (TLC), tetrahydyofuran (THF)

tetr farr@pmyp?mdwa}qcefd@@ﬁ tgrfpﬁ@uleﬁvé@mir}& R'RLR B {Bl & 3B, RTR)'; RS,
- i ' T - 2- WD
D107 0705 ol eI o7 ABD e b intd PR lo B Rkikea il SRLHR

N- ur et pamend¥ewtivalloxyaptuptly dathéer( 4INGA) or &oipi@nt i onal nomencl ature i ncl udi ng
the prefixes normal (n-), iso (i-), secondary (sec-), tertiary (tert-) and
neo- have their customary neani ng when used with an al kyl noiety. (J.

R gaudylhanenD allp/]l” k§ essd dgreiNortbond| fatther dinitation glomic or Ghemlznation WwitPgi@er1 979

Perganon Press, Oxford.). oun of the present .invyention can.be made
by B aros, A piavar AbRahshed or BT Sl st Pt BBROw o] i RiseRbof Bidifon
schenmegoffatiiy RRA1FIQEB6H 266hs PR cOMm Flo® B bR P didofdBh @frai?htseraﬁﬂlch@@%ﬁﬁ s used
in preparing these conpounds generally are either available from conmerci al

suppl i éwdrocaiben residus]captadingCh énd eaboatomsor'Car elkyt exs asedihasgingeferside gnk nown
to tho I i i f r i.n: rences
such i SunpSEd P a8 gitbny LB R R ST e bR b b ik e
Sons: MNewer¥it K grod@s imabsdclme by, RhyCprdpdRackpropolprabgnzimait @y garbhuyl,
Transformations, 2nd edition WIley-VCH New York 1999; Conprehensive

O gthi ceepsntrielsxal, apd ogtybst and 1. Fleming (Eds.) vol. 1-9 Perganon,
Oxford, 1991; Conprehensive Heterocyclic Chem stry, AL R Katritzky and C.

W Ree ds). Per ganp Oxf.ord 1984, vol. 1-9: Conprehensive t erocyclic
Chem <th TR BESCRAK ISR iy ebeniPdiie By ErG R o BIrapY o
1996, v@th asl“héﬂefoaalgdar?r,g alill|SalRARGE0@AS,” “ Wi LYy Ket SRR HA Ly INEW K¥IEHbork PO 1,

Vol unes 1-40. The followi ng synthetic reaction schenes are nerely

i 11 ust rakpyealier, sogshaien oWbebthewpne feleweé isciap sumasffisfolaveing naatapt term, as -
oncti dn LR ER WERGERur B, Tl R LA G RGN, ©
ar t2havweing subdtiiited tvithank he twh sublstsiuite scloctt@fivactht othchbseceplly-@att®d Broup.
Thus, for example, “phenylalkyl” refers to an alkyl group having one to two phenyl substituents,
and thus includes benzyl, phenylethyl, and biphenyl. An “alkylaminoalkyl” is an alkyl group
having one to two alkylamino substituents. “Hydroxyalkyl" includes 2-hydroxyethyl, 2-
hydroxypropyl, 1-(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 2,3-dihydroxybutyl, 2-
30 (hydroxymethyl), 3-hydroxypropyl, and so forth. Accordingly, as used herein, the term



20 The starting materials and the internediates of the synthetic reaction
schenes can be isolated and purified if desired using conventional

t echni quesQ 20mal7ed8ng but not limted to, filtration, diPSTiEPR@VI0GTI2S
crystallization, chromatography, and the |ike. Such materials can be
characterized using conventional neans]94i ncludi ng physical constants and
spectral data. Unless specified to the contrary, the reactions descri bed

her ei n “py@beyAby1Y iaused eoisiietaatbist dehetdDalkil grdapd dingd dploer, eTiattedh rospheri c
pressure at a reaction tenperature range of fromabout -78 C to about 150
C, nor éapleylaeter & cithermnapsubstipnted plsykgisutaralby groumnbhefsar (tapkerdery and

conveni t t. | erature, e.qg., about 20 C. In
(f?&%r]ﬁza reFPOW cith@OM érgl(;O%t%Bér)}’}A%%| g

gener al onencl ature us in thi cation is based on AUTONOMIm
v.4.0, a Beilstein Institute conputerized systemfor the generation of

| UPAC siyistt@irBtallicy 10RMBR Gt Hér@n dSidtés a JiRSER: dafurdcd RS BPABEHHEE tARAN Al
depicted structure and a nane given that structure, the depicted structure

is th lelBecebeda@nmdes. WeHghior ajbsangher] satwatedidivaldng hudrepabeheadiost 82 f 1l WD

2010/ 07 P 200 028 ~125¢ tyr [ rtion. of st reis
not in %@gﬁ gg%ﬁl;(t%l%" Tor %‘x"ﬁr‘r%ﬁg,éHﬁ%ﬁg‘@é%ﬂdlg%%%8%{‘:{%8%5 %n%tmﬁged's tacrodcagl{]}'?éél or
porti oncfofs thRdingsi diUratiched Satliratddelivaiing hpd@tatoR sadtyat compssihd §-4adatbon

stereoi sonmers. of it Exanples of representative conpounds enconpassed by the
pr esenti QPR HA cass P ot e alkylrae srdignd igrmitted. Excanin Ba caseofppahiyleesd then t he
fol |l ow j i

e ovi doi 8BS of BEREyRASIRWFRLARE RAARE R ot ERurhbs RUBIEIC | g
t o [r actdicds tnokidpy tes @t ndt hiveretlit@metiyleye, sthyldnd, propylbee, Qemsthgepredylase, 1,1-

limti tfge scope of the jnventiqn, but nmerely as being illustrative and
repr esgig‘f“é V\?%tﬁi’lﬁ’é‘?’i’myﬁene’ Wgﬁ‘ﬁﬁgneencorrpassed by the present invention
are substituted 3-phenyl -1H pyridin-2-one derivatives. The foll ow ng
nurber i eme i s to.ref to E‘l% [ i ite re 10
nurber 18 S50 2 Rt ALSH AL BR PUBRRLIMELRLI 58 it

such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, #-butyloxy,

pentyloxy, hexyloxy, including their isomers. "Lower alkoxy" as used herein denotes an alkoxy

15 group with a "lower alkyl" group as previously defined. "C;-1¢ alkoxy" as used herein refers to

an-O-alkyl wherein alkyl is Cy.j¢.

The term “haloalkyl” as used herein denotes a unbranched or branched chain alkyl group as
defined above wherein 1, 2, 3 or more hydrogen atoms are substituted by a halogen. Examples
are 1-fluoromethyl, 1-chloromethyl, 1-bromomethyl, 1-iodomethyl, difluoromethyl,

20 trifluoromethyl, trichloromethyl, 1-fluoroethyl, 1-chloroethyl, 1 2-fluoroethyl, 2-chloroethyl, 2-
bromoethyl, 2,2-dichloroethyl, 3-bromopropyl or 2,2,2-trifluoroethyl. The term “fluoroalkyl” as

used herein refers to a haloalkyl moiety wherein fluorine is the halogen.
The term "halogen" or "halo" as used herein means fluorine, chlorine, bromine, or iodine.

The terms "hydroxyalkyl" and "alkoxyalkyl" as used herein denotes alkyl radical as herein
25 defined wherein one to three hydrogen atoms on different carbon atoms is/are replaced by

hydroxyl or alkoxy groups respectively. A C; alkoxy-C; alkyl moiety refers to a Cysalkyl

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

attachment of the alkoxy is the oxygen atom.



NS5B pol inhibition2 1Cso 1-1 [101 Ove CVve3 . NHSO2Me 456 238.0-240.0 0.015
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The terms "alkoxycarbonyl" and "aryloxycarbonyl" as used herein denotes a group of formula -

C(=0)OR wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein.

The term "cyano" as used herein refers to a carbon linked to a nitrogen by a triple bond, i.e., -
C=N. The term "nitro" as used herein refers to a group -NO,. The term “carboxy” as used

herein refers to a group —CO,H.

The term “acyl” (or "alkanoyl") as used herein denotes a group of formula -C(=O)R wherein R is
hydrogen or lower alkyl as defined herein. The term or "alkylcarbonyl" as used herein denotes a
group of formula C(=O)R wherein R is alkyl as defined herein. The term C, acyl or "alkanoyl"
refers to a group -C(=O)R contain 1 to 6 carbon atoms. The C; acyl group is the formyl group
wherein R = H and a Cg acyl group refers to hexanoyl when the alkyl chain is unbranched. The
term "arylcarbonyl" or "aroyl" as used herein means a group of formula C(=O)R wherein R is an
aryl group; the term "benzoyl" as used herein an "arylcarbonyl" or "aroyl" group wherein R is

phenyl.

The term "cyclic amine” as used herein refers to a saturated carbon ring, containing from 3 to 6 carbon
atoms as defined above, and wherein at least one of the carbon atoms is replaced by a heteroatom selected
from the group consisting of N, O or S for example, piperidine, piperazine, morpholine, thiomorpholine,
di-oxo-thiomorpholine, pyrrolidine, pyrazoline, imidazolidine, azetidine wherein the cyclic carbon atoms
are optionally substituted by one or 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 amine is a piperazine, one nitrogen atom can be optionally substituted by C, ¢

alkyl, C, acyl, C¢ alkylsulfonyl.

The terms "alkylsulfonyl" and "arylsulfonyl" as used herein denotes a group of formula -
S(=0),R wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein. The
term C;.3 alkylsulfonylamido as used herein refers to a group RSO,NH- wherein R is a C; 3
alkyl group as defined herein. The terms C;.¢ haloalkylsulfonyl, Cs cycloalkylsulfonyl, Cs_;
cycloalkyl-C, 3 alkyl-sulfonyl or C;. alkoxy-C, alkylsulfonyl refer to a compound, S(=0),R
wherein R is Cy haloalkyl, C;_7 cycloalkyl, Cs.; cycloalkyl-C; 5 alkyl and C; alkoxy-C, ¢ alkyl,

respectively

The term "sulfamoyl" as used herein refers to the radical -S(O),NH,. The terms "N-
alkylsulfamoyl" and "N, N-dialkylsulfamoyl" as used herein refers to the radical -S(O),NR'R",
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wherein R' and R" are hydrogen and lower alkyl and R' and R" are independently lower alkyl
respectively. Examples of N-alkylsulfamoyl substituents include, but are not limited to
methylaminosulfonyl, iso-propylaminosulfonyl. Examples of N,N-dialkylsulfamoyl substituents

include, but are not limited to dimethylaminosulfonyl, iso-propyl-methylaminosulfonyl.

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

The term "pyridine” ("pyridinyl) refers to a six-membered heteroaromatic ring with one nitrogen
atom. The terms "pyrimidine" (pyrimidinyl), "pyrazine" ("pyrazinyl") and "pyridazine"
("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.

To avoid any ambiguity, as used herein the terms (7) 3-oxo0-3,4-dihydro-pyrazin-2-yl, (i7) 3-oxo-
2,3-dihydro-pyridazin-4-yl, (iii) 6-oxo-1,6-dihydro-pyrimidin-5-yl, (iv) 6-ox0-1,6-dihydro-
[1,2,4]triazin-5-yl, (v) 2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl and (vi) 4,6-dioxo-1,4,5,6-

tetrahydro-pyrimidin-5-yl refer to the following moieties

sgiegisgiegrogiog

® (#) (@i (@) ") )

The phrase "substituted at least by (CH,),NR‘R®" simply indicates the ring is substituted by
(CH,)aNRR? 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
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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, 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); GL100597 (GNLB/NVS), VBY 708
(ViroBay), benzimidazole derivatives (H. Hashimoto ef al. WO 01/47833, H. Hashimoto ef al. WO
03/000254, P. L. Beaulicu ef al. WO 03/020240 A2; P. L. Beaulicu ef al. US 6,448,281 B1; P. L.
Beaulieu et al. WO 03/007945 Al), benzo-1,2,4-thiadiazine derivatives (D. Dhanak et al. WO
01/85172 A1, 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 ef al. WO 2004052312, filed
6/24/2004, D.Chai et al. W02004052313, filed 12/13/2003; D. M. Fitch et al., W02004058150,
filed 12/11/2003; D. K. Hutchinson et al. W02005019191, filed 8/19/2004; J. K. Pratt et al. WO
2004/041818 Al, filed 10/31/2003), 1,1-dioxo-4H-benzo[1,4]thiazin-3-yl derivatives (J. F. Blake
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et al. in U. S. Patent Publication US20060252785 and 1,1-dioxo-benzo[d]isothazol-3-yl
compounds (J. F. Blake ef al. in U. S. Patent Publication 2006040927).

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

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

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), fert-butoxycarbonyl (Boc),
di-tert-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[5.4.0]undec-7-ene (DBU), N,N'-
dicyclohexylcarbodiimide (DCC), 1,2-dichloroethane (DCE), dichloromethane (DCM), diethyl
azodicarboxylate (DEAD), di-iso-propylazodicarboxylate (DIAD), di-iso-butylaluminumhydride
(DIBAL or DIBAL-H), di-iso-propylethylamine (DIPEA), N,N-dimethyl acetamide (DMA), 4-N,N-
dimethylaminopyridine (DM AP), N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSOQ), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), ethyl (Et), ethyl acetate (EtOAc),
ethanol (EtOH), 2-ethoxy-2H-quinoline-1-carboxylic acid ethyl ester (EEDQ), diethyl ether (Et,0), O-(7-
azabenzotriazole-1-yI)-N, N,N’N’-tetramethyluronium hexafluorophosphate acetic acid (HATU), acetic
acid (HOAc), 1-N-hydroxybenzotriazole (HOBt), 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 fert-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), fert-
butyldimethylsilyl or t-BuMe,Si (TBDMS), tricthylamine (TEA or Et;N), triflate or CF5SO,- (T),
trifluoroacetic acid (TFA), O-benzotriazol-1-yl-N,N,N' N'-tetramethyluronium tetrafluoroborate (TBTU),
thin layer chromatography (TLC), tetrahydrofuran (THF), tetramethylethylenediamine (TMEDA),
trimethylsilyl or Me3Si (TMS), p-toluenesulfonic acid monohydrate (TsOH or pTsOH), 4-Me-CsH4SO»-



CMe3 496 0.0002 1-10 *I NHSO2Me CO CMe3 424 283.0-285.0 0.007 WO
2010/ 072598PCT/ EP2009/ 067028 -27- Cpd. No. Structure MS1l np NS5B pol
i nhi bi ti oNO 2h 108072598 PCT/EP2009/067028

10

15

20

25

30

4.

or tosyl (Ts), N-urethane-N-carboxyanhydride (UNCA). Conventional nomenclature including the
prefixes normal (n-), iso (i-), secondary (sec-), tertiary (fert-) and neo- have their customary meaning

when used with an alkyl moiety. (J. Rigaudy and D. P. Klesney, Nomenclature in Organic Chemistry,
TUPAC 1979 Pergamon Press, Oxford.).

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 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 II, 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.

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.

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

10 substructure.

1H» 2 H 3
NC 0 1 _.N O
E 2 D 2 2 f
5 N/ 3 6 P 3 1N
N :
6 4 6 4
5 5
TABLE 1
NS5B pol
%’Od' Structure ms' mp inhibition”

1Cs

I-1 456 238.0-240.0 0.015
I-2 420 181.0-185.0 0.71
I-3 474 130.0-132.0 0.041
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NS5B pol
Cpd. Structure ms' mp inhibition’
No.
1Csg
H
N 20 NHSO,Me
®
I-4 471 0.006
I-5 442 0.092
1-6 440 | 280.0-282.0 |  0.454
1-7 488 0.0003
I-8 484 >300 0.0013
1-9 496 0.0002
I-10 424 | 283.0-285.0 |  0.007
CMe,
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NS5B pol
Cpd. Structure ms' mp inhibition’
No.
1Csg

I-11 454 0.004
I-12 243 | 175.0-176.0 |  0.390
I-13 454 | 240.0-242.0 |  0.004
I-14 361 | 100.0-102.0 |  0.007
I-15 424 0.003
I-16 259 | 202.0-204.0 |  0.132
I-17 468 | 292.0-294.0 0.01




NS5B pol inhibition2 1C50 1-18 H, N C 0 101 Ove CMe3 NHS 02Me 458
234.0-236.0 1-19 N LW
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D8-
NS5B pol
Cpd. Structure ms' mp inhibition’
No.
1Cs
1-18 458 | 234.0-236.0
1-19 393 174.0-176.0 0.015
0.005
1-20 475 250.0-252.0
0.003?
1-21 438 255.0-257.0 0.002?
1-22 454 253.0-255.0 0.002?
1-23 438 302.0-304.0 0.019°
1-24 618 0.011°
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NS5B pol
Cpd. Structure ms' mp inhibition’
No.
1Csg

1-25 470 >300
1-26 428 | 269.0-271.0 | 0.0021
1-27 468 0.0003
1-28 484 >300 0.0006
1-29 471 0.0012
1-30 504 | 292.0-295.0 |  0.0003
1-31 488 | 241.0-243.0 |  0.0003
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NHSO2Me 454 253. 0-255.0 0.0022 1-23
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NS5B pol
Cpd. Structure ms' mp inhibition’
No.
1Csg
1-32 >300 0.005
1-33 497 >300 0.0026
1-34 484 | 296.0-299.0 |  0.0006
480
1-35 M) | 25502580 | 0.0005
1-36 455 | 253.0-256.0 |  0.0004
478
1-37 (ME] 478 0.0007
494
1-38 VL] 0.0014
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NHSO2Me 438 302. 0-304.0 0. 0192 Me Me 1-24 BnO i N
WO 2010/072598 PCT/EP2009/067028
31-
NS5B pol
Cpd. Structure ms' mp inhibition’
No.
ICso
1-39 528 0.0009
1-40 172.0-175.0 0.0028
I-41 484 0.0004
496
1-42 [M-H] 202-205 0.0067
1-43 0.0011
1. mass spectra reported as (M+H)"
2. 1Cs for inhibition of HCV NS5B polymerase (uM). See example 32
3. ICs for inhibition of HCV NS5B polymerase (M) as in Example 32 except RNA
template concentration was 3 nM

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 be varied to afford the various compounds
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
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reaction sequences in the following examples are not meant to limit the scope of the invention as

set forth in the claims.

SCHEME A
H
a "a N O
. oG g
b b b
RS_E + —_— —_—
N R’ R’ R R’ R R
R’ R R’
A-1 A-2 A-3 A-4
X R’
Re 3
Rd
A-5

3-Aryl-1H-pyrazin-2-ones (A-4) can generally be prepared by a palladium-catalyzed Suzuki
5 coupling of a 2-halo-3-alkoxy-pyrazine or 2-halo-3-aralkoxy-pyrazine (A-1) and pinacol-boronic

acid esters [B(OR), derivatives wherein both OR radicals taken together represent -
OC(Me),CC(Me),0-] (A-2). The boronic esters are generally prepared by metallation of the
corresponding aryl halide (A-5) and condensation with a suitable reactive boronic acid ester or
dialkoxyboron halide or by Pd-catalyzed coupling with bis-(pincolato)diboron. Cleavage of the

10 ether 2-alkoxypyrazine (HBr/HOAC) or the 2-benzyloxy-pyrazine (catalytic hydrogenolysis or
HBr/HOACc) affords the 1H-pyrazin-2-one. The Suzuki coupling is a palladium-catalyzed
coupling of a boronic acid with an aryl or vinyl halide or triflate. Typical catalysts include
Pd(PPhs)4, PACL(PPhs),, Pd(OAc), and PdCL(dppf). With PdCL(dppf), primary alkyl borane
compounds can be coupled to aryl or vinyl halide or triflate without beta-elimination. The

15 reaction can be carried out in a variety of organic solvents including toluene, THF, dioxane,
DCE, DMF, DMSO, PhMe, MeOH 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 including the particular palladium catalyst, the ligand, additives, solvent,

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

described (see, e.g.,R. Martin and S. L. Buchwald, Acc. Chem Res. 2008 41(11):1461-73, J. P.
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Wolfe et al., J. Am. Chem. Soc. 1999 121(41):9550-9561 and A. F. Littke et al., J. Am. Chem.
Soc. 2000 122(17):4020-4028). One skilled in the art will be able to identify a satisfactory

protocol without undue experimentation.

Compounds of the present invention wherein R” is an optionally substituted (E)-styryl- or (E)-2-
heteroaryl-vinyl radical are prepared from precursors wherein R” is an aldehyde utilizing a
Wittig reaction or variant thereof. The Wittig reaction is the reaction of an aldehyde or ketone
with a triphenyl phosphonium ylide to afford an alkene and triphenylphosphine oxide. (A.
Maercker, Org. React. 1965, 14, 270-490;. A. W. Carruthers, Some Modern Methods of Organic
Synthesis, Cambridge University Press, Cambridge, UK, 1971, pp 81-90) Wittig reactions are
most commonly used to couple aldehydes and ketones to singly substituted phosphine ylides.
The Wittig reagent is usually prepared from a phosphonium salt, which is in turn made by the
reaction of PhsP with an alkyl or aralkyl halide. To form the Wittig reagent (ylide), the
phosphonium salt is suspended in a solvent such as Et,O or THF and a strong base such as
phenyl lithium or #-butyl lithium is added. With simple ylides, the product is usually mainly the
Z-isomer, although a lesser amount of the £-isomer also is often formed. This is particularly true
when ketones are used. If the reaction is performed in DMF in the presence of Lil or Nal, the
product is almost exclusively the Z-isomer. If the E-isomer is the desired product, the Schlosser
modification may be used. Alternatively the Horner-Wadsworth-Emmons reaction (B. E.
Maryanoff and A. B. Reitz, Chem Rev. 1989 89:863-927) is the chemical reaction of stabilized
phosphonate carbanions with aldehydes (or ketones) to produce predominantly E-alkenes. In
contrast to phosphonium ylides used in the Wittig reaction, phosphonate-stabilized carbanions
are more nucleophilic and more basic. Optionally substituted (£)-2-aryl ethyl- or (£)-2-
heteroaryl-ethyl derivatives are accessible by hydrogen of the olefinic linkage. Introduction of
substituted aryl and heteroaryl moieties are easily accommodate by the Wittig and related

olefination procedures.

Compounds of formula I wherein R? is CONR’Ar" are prepared by oxidation of the
corresponding aldehyde to the carboxylic acid. Oxidation of an alcohol is typically carried out in
solvents such as DMF, NMP, DMSO, THF, dioxane, and DCM at temperatures between 0° C
and 100° C. Typically used reagents are pyridinium dichromate in methylene chloride (Corey, et
al., Tetrahedron Lett. 1979 399), DMSO/oxalyl chloride in DCM (Omura, ef al., Tetrahedron
1978 34:1651), pyridine-sulfur trioxide complex, Dess-Martin periodinane (D. B. Dess and J. C.
Martin, J. Org. Chem. 1983 48:4155-4156) or 2-iodoxybenzoic acid (Robert K. Boeckman, Jr.,
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et al.. Organic Synthesis Collective Volume 2004 10:696). Benzyl and allylic alcohols are

conveniently oxidized with manganese (IV) dioxide.

Transformation of a carboxylic acid into an amide can be effected by preparing an activated
carboxylic acid such as an acid chloride or a symmetrical or mixed acid anhydride and reacting
the activated derivative with an amines in a solvent such as DMF, DCM, THF, with or without
water as a co-solvent, and the like at temperatures between 0° and 60° C generally in the
presence of a base such as Na,COs, NaHCOs3, K,COs, DIPEA, TEA or pyridine and the like to
afford an amide. Carboxylic acids are converted into their acid chlorides using standard reagents
well known to one skilled in the art, such as thionyl chloride, oxalyl chloride, phosphoryl
chloride and the like. Those reagents can be used in presence of bases such as DIPEA, TEA or

pyridine in inert solvent such as dichloromethane or dimethylformamide.

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

1989, VCH Publishers Inc., New York; pp. 972-976)

Compounds of formula wherein R? is NR’COAr” are prepared from the corresponding
nitrobenzene (A-2, R” = NO,). Reduction of a nitro group to an amine is typically carried out
with a reducing agent in an inert solvent, e.g. MeOH, EtOH, EtOAc, THF or mixtures thercof.
The reduction may be carried out by hydrogenation in the presence of a metal catalyst, e.g.
nickel catalysts such as Raney nickel, palladium catalysts such as Pd/C, platinum catalysts such
as PtO,, or ruthenium catalysts such as RuCl,(Phs;P); under H, atmosphere or in the presence of
hydrogen sources such as hydrazine or formic acid. If desired, the reaction is carried out under

acidic conditions, e.g. in the presence of HCl or HOAc. The reduction may also be carried out in
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the presence of a suitable hydride reducing agent such as LiAlH4, LiBH4 or a metal such as Fe,
Sn or Zn, in a reaction inert solvent, e.g. MeOH, EtOH, diglyme, benzene, toluene, xylene, o-
dichlorobenzene, DCM, DCE, THF, dioxane, or mixtures thereof or without solvent. If desired,
when the reducing reagent is Fe, Sn or Zn, the reaction is carried out under acidic conditions in
the presence of water. For the preparation of stilbene derivatives, reduction of the nitro group
with Sn, Fe or Zn can be used to preserve the olefinic linkage. Formation of the amide can then

carried out as described above.

Alternatively, compounds of formula I wherein R* is NR*COAr! are prepared from the
corresponding bromobenzene (A-2, R” = Br) by a copper-catalyzed amidation of an aryl halide.
(C. P. Jones et al., J. Org. Chem. 2007 72(21):7968-7973; A. Klapars et al., J. Am. Chem. Soc.
2002 124(25):7421-7428) The couplings can be carried out with an amide and an aryl iodide,

chloride or bromide in the presence of Cul and 1,2-diamine ligands.

One skilled in the art will appreciate that the sequence of the transformations is not critical and,

e.g., the R” substituent can be elaborated prior to coupling with the pyrazine fragment.

SCHEME B
N
H K i
N_.O BrMg R
8
R —_—
+
ua R" R’
Cl R’
B-1 B-2

B4 + I

B-5 B-6

4-Aryl-2H-pyridazin-3-one (B-3b) are prepared by condensation of an optionally substituted 4,5-
dichloro-2H-pyridazin-3-one (B-1) and an aryl Grignard reagent to afford the 5-chloro-4-aryl-
2H-pyridazin-3-one (B-3a) which is reductively dechlorinated to yield B-3b and subsequently
brominated to afford B-4. The 2-(hetero)arylvinyl radical is introduced by a Suzuki coupling
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using a 2 (hetero)aryl-vinyl boronate ester B-5. Alternatively, a 3-ox0-2,3-dihydro-pyridazin-4-
yl boronic acid or an ester thereof (e.g. 108, example 9) may be coupled with an aryl halide such

as A-5 wherein X 1s bromo or iodo.

5-Aryl-3H-pyrimidin-4-one derivatives can be by condensation of an arylacetonitrile, formamide
5 and ammonia to afford a 4-amino-5-aryl-pyrimidine which can be hydrolyzed to the pyrimidine

with aqueous hydrochloric acid. (W. H. Davies and H. A. Piggott, J. Chem. Soc. 1945 347-351)
Elaboration of the remaining substituents can then be carried out as described below.
Alternatively 2-alkoxy-pyrimidin-5-yl boronic acids or an ester thereof such as B-(4-methoxy-5-
pyrimidinyl)-boronic acid (CASRN 909187-37-7) may be coupled with an aryl halide such as A-

10 5 wherein X is bromo or iodo. Substituted pyrimidinyl boronic acids also have been described
and are commercially available such as B-(2,4-dimethoxy-5-pyrimidinyl)-boronic acid (CASRN
89641-18-9), 2-chloro-4-(phenylmethoxy)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
pyrimidine (CASRN 1073354-22-9).

Compounds of formula I wherein A is 2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl are prepared
15 wusing an analogous palladium-catalyzed of an aryl halide (A-5, X is bromo or iodo) utilizing B-
(1,2,3,4-tetrahydro-2,4-dioxo-5-pyrimidinyl)-boronic acid (CASRN 70523-22-7). The isomeric
4,6-dioxo-1,4,5,6-tetrahydro-pyrimidin-5-yl moiety was introduced by a palladium-catalyzed
coupling of dimethyl malonate to insert the C-C link to the phenyl core and subsequently

completing the ring by condensing the diester with acetamidine (see, e.g., example 26).

20  Compounds of formula I wherein A is 6-0x0-1,6-dihydro-[1,2,4]triazin-5-yl are prepared by introduction
of an o-amino-acetic substituent which is subsequently condensed sequentially with dimethoxymethyl-

dimethyl-amine and hydrazine to elaborate the 6-oxo0-1,6-dihydro-[1,2,4]triazinyl ring.
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SCHEME C
R Br CHO Br CHO
—
OH  Step 2 OR' OMe
Me Me CHF,
C-1a:R=H C-2a:R'= 170
step] Lo < 1piR=cHO  St¢P3 oc C-2b: R' =
step 9
Br step2 Br step 4 Br step7 Br R'
— — —
OR OCH,OMe OCH,OMe OH
CHO CH,X CHF,
step 1 step 3 step 5 step 8
162a: R=H 164a: X = OH 166a: Y = CN 168a: R'=H
162b: R = CH,0Me 164b: X = CN 166b: Y = CHO 168b: R' = CHO
166¢: Y = CHF,
step 6
step 1 step 2 step3 I 1
— — —
HO OH OH OH OR
Br Me Br Me Me
Me Me
146 148 150 152a: R=H
step 4 152b: R = Me

Compounds of the present invention with a 1-methyl-cyclopropyl substituent were prepared from
2-(1-methyl-cyclopropyl)-phenol (CASRN 4333684-77-6) as depicted in SCHEME C.

5 Sequential formylation and bromination-affords C-2a which can be O-alkylated with
iodomethane in the presence of base to afford C-2b which can be further transformed by
procedures described previously. 5-Bromo-3-(1-difluoromethyl-cyclopropyl)-2-methoxy-
benzaldehyde was prepared from 5-bromo-salicylaldehyde (162a). The phenolic oxygen is
protected and the formyl substitutent is converted to a cyano methyl by reduction to the benzyl

10  alcohol, mesylation and displacement of the mesyl group by sodium cyanide. Dialkylation of the
methylene with ethylene dibromide introduces the cyclopropyl ring. Conversion of the nitrile to
a desired difluoromethyl was accomplished by reduction of the nitrile to the aldehyde and
fluorination of the aldehyde with an electrophilic fluorinating agent such as DAST. Sequential
formylation and O-alkylation with iodomethane in the presence of base affords 170. In these

15 two examples the stilbene is introduced utilizing a Horner-Wadsworth-Emmons reaction

followed by palladium catalyzed coupling to introduce the heteroaryl substituent. 5,7-Diiodo-4-
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methoxy-3,3-dimethyl-2,3-dihydro-benzofuran is prepared by O-alkylation of 2,6-dibromo-
phenol with 3-bromo-2-methyl-propene to afford 148 and subjecting resulting ether to a free-
radical cyclization to afford 4-hydroxy-3,3-dimethyl-2,3-dihydro-benzofuran (150). Sequential
dihalogention and O-alkylation of the phenol affords 152b. Sequential palladium-catalyzed
coupling 108 and 156 affords compounds of the present invention. 5,7-Dibromo-3,3-dimethyl-
2,3-dihydro-benzofuran is prepared analogously except 2,6-dibromo-phenol is replaced by 2-
bromo-phenol to afford 3,3-dimethyl-2,3-dihydro-benzofuran which subsequently is
dihalogenated to produce 102.

The activity of the inventive compounds as inhibitors of HCV activity may be measured by any
of the suitable methods known to those skilled in the art, including in vivo and in vitro assays.
For example, the HCV NS5B inhibitory activity of the compounds of formula I can determined
using standard assay procedures described in Behrens ef al., EMBO J. 1996 15:12-22, Lohmann
et al., Virology 1998 249:108-118 and Ranjith-Kumar ez al., J. Virology 2001 75:8615-8623.
Unless otherwise noted, the compounds of this invention have demonstrated in vitro HCV NS5B
inhibitory activity in such standard assays. The HCV polymerase assay conditions used for
compounds of the present invention are described in Example 8. Cell-based replicon systems for
HCYV have been developed, in which the nonstructural proteins stably replicate subgenomic viral
RNA in Huh7 cells (V. Lohmann ef al., Science 1999 285:110 and K. J. Blight et al., Science
2000 290:1972 . The cell-based replicon assay conditions used for compounds of the present
invention are described in Example 4. In the absence of a purified, functional HCV replicase
consisting of viral non-structural and host proteins, our understanding of Flaviviridaec RNA
synthesis comes from studies using active recombinant RNA-dependent RNA-polymerases and
validation of these studies in the HCV replicon system. Inhibition of recombinant purified HCV
polymerase with compounds in vitro biochemical assays may be validated using the replicon
system whereby the polymerase exists within a replicase complex, associated with other viral
and cellular polypeptides in appropriate stoichiometry. Demonstration of cell-based inhibition of
HCYV replication may be more predictive of in vivo function than demonstration of HCV NS5B

inhibitory activity ir vitro biochemical assays.

The compounds of the present invention may be formulated in a wide variety of oral
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,
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intramuscular, intravenous, subcutancous, 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

5 the patient's response to the active ingredient.

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

10  proportions, with or without additional active compounds or principles, and the unit dosage
forms may contain any suitable effective amount of the active ingredient commensurate with the
intended daily dosage range to be employed. The pharmaceutical compositions may be
employed as solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for

15 oral use; or in the form of suppositories for rectal or vaginal administration; or in the form of
sterile injectable solutions for parenteral use. A typical preparation will contain from about 5%
to about 95% active compound or compounds (w/w). The term "preparation" or "dosage form"
is intended to include both solid and liquid formulations of the active compound and one skilled
in the art will appreciate that an active ingredient can exist in different preparations depending on

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

The term “excipient” as used herein refers to a compound that is useful in preparing a
pharmaceutical composition, generally safe, non-toxic and neither biologically nor otherwise
undesirable, and includes excipients that are acceptable for veterinary use as well as human
pharmaceutical use. The compounds of this invention can be administered alone but will

25 generally be administered in admixture with one or more suitable pharmaceutical excipients,
diluents or carriers selected with regard to the intended route of administration and standard

pharmaceutical practice.

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

30 and includes that which is acceptable for human pharmaceutical use.
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A "pharmaceutically acceptable salt" form of an active ingredient may also initially confer a
desirable pharmacokinetic property on the active ingredient which were absent in the non-salt
form, and may even positively affect the pharmacodynamics of the active ingredient with respect
to its therapeutic activity in the body. The phrase “pharmaceutically acceptable salt” of a
5 compound means a salt that is pharmaceutically acceptable and that possesses the desired

pharmacological activity of the parent compound. Such salts include: (1) acid addition salts,
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid, propionic
acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic

10 acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic
acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,
camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxylic acid, glucoheptonic acid,

15  3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid,
and the like; or (2) salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or
coordinates with an organic base such as ethanolamine, diethanolamine, tricthanolamine,

20 tromethamine, N-methylglucamine, and the like.

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

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

suspending agents.

The compounds of the present invention may be formulated for parenteral administration (e.g.,
by injection, for example bolus injection or continuous infusion) and may be presented in unit
dose form in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers
with an added preservative. The compositions may take such forms as suspensions, solutions, or
emulsions in oily or aqueous vehicles, for example solutions in aqueous polyethylene glycol.
Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include propylene glycol,
polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl
oleate), and may contain formulatory agents such as preserving, wetting, emulsifying or
suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in
powder form, obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

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

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

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

solidify.

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

by means of a metering atomizing spray pump.

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

powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted for sustained or
controlled release administration of the active ingredient. For example, the compounds of the

present invention can be formulated in transdermal or subcutancous drug delivery devices.
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the SC 'a cyc oheptan—E—one) Sustained release delivery systems are inserted subcutancously into to the
subdermal layer by surgery or injection. The subdermal implants encapsulate the compound in a

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

Suitable formulations along with pharmaceutical carriers, diluents and excipients are described
in Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack

10 Publishing Company, 19th edition, Easton, Pennsylvania. A skilled formulation scientist may
modify the formulations within the teachings of the specification to provide numerous
formulations for a particular route of administration without rendering the compositions of the

present invention unstable or compromising their therapeutic activity.

The modification of the present compounds to render them more soluble in water or other

15 wvehicle, for example, may be easily accomplished by minor modifications (salt formulation,
esterification, etc.), which are well within the ordinary skill in the art. It is also well within the
ordinary skill of the art to modify the route of administration and dosage regimen of a particular
compound in order to manage the pharmacokinetics of the present compounds for maximum

beneficial effect in patients.

20  The term "therapeutically effective amount” as used herein means an amount required to reduce
symptoms of the disease in an individual. The dose will be adjusted to the individual
requirements in each particular case. That dosage can vary within wide limits depending upon
numerous factors such as the severity of the disease to be treated, the age and general health
condition of the patient, other medicaments with which the patient is being treated, the route and

25 form of administration and the preferences and experience of the medical practitioner involved.
For oral administration, a daily dosage of between about 0.01 and about 1000 mg/kg body
weight per day should be appropriate in monotherapy and/or in combination therapy. A preferred
daily dosage is between about 0.1 and about 500 mg/kg body weight, more preferred 0.1 and
about 100 mg/kg body weight and most preferred 1.0 and about 10 mg/kg body weight per day.

30 Thus, for administration to a 70 kg person, the dosage range would be about 7 mg to 0.7 g per

day. The daily dosage can be administered as a single dosage or in divided dosages, typically
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al though a | esser anmnount of the isoner also is often fornmed. This is

par ti conediatyd by HEVuinésstivet rtba clinienl swmptomsitherpef. r eaction is perforned in
DMF in the presence of Lil or Nal, the product is al nost exclusively the
Z-iso0 If the E-iso t he de ired product, the Schl osser

modi f i GAEITEM RSBt effeﬂflff%?]ﬂav é? YSeAeTaY PITARS. AU FHuERT g duce
reacti qgmg%ms%ftﬁ@ama@ia a@aqweauais TReidE wilthemifRekd td 8RInd9id88B- 927) is

the chemm cal reaction of stabilized
25 requirements in each particular case. That dosage can vary within wide limits depending upon

numerous factors such as the severity of the disease to be treated, the age and general health
condition of the patient, other medicaments with which the patient is being treated, the route and
form of administration and the preferences and experience of the medical practitioner involved.
For oral administration, a daily dosage of between about 0.01 and about 1000 mg/kg body

30  weight per day should be appropriate in monotherapy and/or in combination therapy. A preferred

daily dosage is between about 0.1 and about 500 mg/kg body weight, more preferred 0.1 and



20 phosphonate carbanions with al dehydes (or ketones) to produce

predom nantly E-al kenes. In contrast to phosphoniumylides used in the
Wttig resotomm72iPRosphonat e-stabi |l i zed carbani ons are mor&Poloemphi | icC
and nore basic. Optionally substituted (E)-2-aryl ethyl- or (E)-2-

het eroaryl -ethyl derivatives are acces4bl e by hydrogen of the olefinic

| i nkage. Introduction of substituted aryl and heteroaryl npieties are

easi | y aBegoroongak e bbyy wbighMirdt ingst phederi@l B0 add g5owrl16fmdiiag bedy WEiQhEsbides.
Compounds of fornula | wherein R2 is CONRSArl are prepared by oxidation of
the corlfesdenedmigisirtienipre’q b2 persots dharpeges engevaulddrisbaet omede Odre Béfcohol

is typigal g | ; 0 . - dijpxane,
and. Dora "He BRLY A O SR MBS R Sl or i M e il e
pyri di mictwaedilcimd Gndutsegds pemédsh Weeerelly Htatmele iy Bitasyd with sBollaldosagtevhidhedr on
Lett, 1979 399 DVEQ oxal yl chloride in DCM (Orura, et. al., Tetrahedron
1978 3&?@1’8@@1@?3 Byapdrg: @%{ryefoé Fhemn&?illa%”%%ﬁé& Ut isaqisasrinspE Y it hanc
(D. B. ih%sfetntd thCopt¥afihl ditectifor HelnditIGm ﬁali%%\s/\%%bﬂélﬁégofe]&@rdfﬂﬁry skill in

2-i odoxybenzoic acid (Robert K. Boecknan, ' ' '
2010/ 0712898PET¢EGOMIGE AEREn W3l be eble alvithouDugdud expSymehieos ai@bin| relganicy en

Vol ume 2004 .10: 696). Benzyl and.all.ylic al cghols . .are conveniently oxidized
it h ERGARUEEO R ROk e MY ueridaeed o o BT B AR SR e o an
ani de gritapRetiefifedtRtvdymbiR RAfNGDnHouAss 6 RS PR IBRUMN for AGibnSHERsAS an
acid chloride or a symmetrical or m xed acid anhydride and reacting 5 the
act 1% atad patégiitvat i ve with an anmines in a solvent such as DMF, DCM THF,
with or without water as a co-solvent, and the |like at tenperatures between

00 and 6Q C generally in the presence of base such as Na2CGCB, HCGCB,
K28, ADIMBERSHEAY 61Ty R AT D R TSI b ae i P oA B AT
aci ds afdic GOMVSHA atitirdl Qﬁrﬂ@,'ii arPgrh St REREHRES rétficBtheStiRN AL dr heagRY s wel |

known to one skilled in e art, such as thionyl chloride, oxalyl chloride,

phosphonsthingd viedlIreypodee tarthcrape Usdfid. indihatsrs foragetiiscdoasponec, us edtlifion fortbsence

of bases ch.a I T o} ridipe i.n inert solvent such as

G chi or SHLPALIB P BT AL R POraing MRpb Geon F> S EmBRRIrRE Istndan
be psmvl@@bﬁﬂlahﬁnaﬁbﬁytacmgpim& livat edheaintfo Dyl ertaet isphtesRdub®s devel oped
for peptide coupling and well-known to those skilled in the art. These

act i vateaemplendsndpet dnytdng oéd nairkesds sojumjaldnineHeansminges (Aol ayvhish ds megsgess

Said agfi J , i.nvol f [ vat i I EDI C,
e, robs Rt LR %l Y8 i bBodRRpR et AGHOEE b PR iR o nat o
(Mukai yegiaies iy @@gelnth randest AET lldvied tadldsh tiamh abbhithiuiilU/mlba@aaen.such NVMM  TEA or
DIPEA in an inert solvent such as DMF or DCM at tenperatures between 0 C

and 60 C. The reaction may alternatively be carried out in presence of 047
- azabdizanadiBeadion df thejresunt ¢ompdunds N rendar tlzome tioyd sotdrle imwater or other

he | uor ophesphat e, (HATY) or, 1- 20 hydrpoxy-7-azabgnzotriazql e (HOAt) and
TErty “BRERART R ERe B ph e Ricc ety B EierRE E0aRh! | Tt o0
vol . 6.eslRafigamane)) osBich ¢ 0éltwkBRkhOBrdiddy sidl 1a theeet. Ris Uso ballGeikhin the
Conpr ehensive Organic Transformations - A Guide to Functional G oup

Pr epar & dip#y skolgy the/attmpfily Hisrreutiepd admpasiratign knd gesago reingepf opsrpeilpids of
f | ' i | . i ng. 25
o SABBERL L e DR b A RCBERRRAGE T AT BRSNS |

t ypi calteyeftddlreiffect iaphtisitd. h a reduci ng agent in an inert solvent, e.g. MOH,
Et OH, Et OAc, THF or m xtures thereof. The reduction may be carried out by
hydrogenation in the presence of a netal catalyst, e.g. nickel catalysts
suck ad'hrdelywing ckahplepdlusiaali thm rrapahtyet andduelhgigs! crdiuaiopd eanmenndsawghipst s
such as, Pt 02 r_r.ut heni um catal ysts such as.RuCL2(,Ph3P) 3 under, H

ot s pitar 605t of fre it ThER LS witip B Al R RERA S 8% s 1 ne o
form c caghléthosé sidged made aft i@ mbeaEIEdrBurd@rseaklrang do ?ﬁbtiM@ prodéitdhention.

condi tions, in the presence of HC1 or HOAc. The reduction nmay al so be

e' . . ., . . .
carri edbhey ﬁhquic? vibexpnederd 39 Emitirethe sgor @6 g vention, but merely as being

illustrative and representative thereof.



-35- the presence of a suitable hydride reducing agent such as Li AlH4,
LiBH4 or a netal such as Fe, Sn or Zn, in a reaction inert solvent, e.g.
MeOH, Et OMO 2diogl793ve, benzene, tol uene, xylene, odi chl or eb&Erere/ o6& DCE,
THF, dioxane, or m xtures thereof or w thout solvent. If desired, when the
reducing reagent is Fe, Sn or Zn, the-feaction is carried out under acidic
conditions in 5 the presence of water. For the preparation of stilbene
derivati ves, reducti on of the nitroEgampe With Sn, Fe or Zn can be used to

g TR e B R e
NRS COAMhe 1 R R REN Bl nd h REN1-B ParfON-F pp[w{eﬂgb&m@zrﬁp@rw 383 (o2 4 iy dro-Bf )

by a copper-catal yzed am dation of an aryl halide P. Jones ‘et al.

J. O gpyGrem-yDodenyR{ctn) ; ﬁ%ﬁl)m%ane&ulfwaa{péfrél -t aI J. Am Chem Soc.
2002 124(25):7421-7428) The couplings can be carried out with an am de and
an aryl iodide, chloride or bromde in the presence of Cul and 1, 2-di am ne
ligands. One skilled in the art will appggecirate thaj.l® sequence of the
transfornmati o is not criticalQHnd, @ the Ro subgrtQuenPHcan be

el abor at edrQrjAQr_tHOCQUPH i Ny Zi ngpf 1 ag Ar

B- 1B- 2B- 3a: C B-3ks = 0 -2H ngLl.dazuvre@on 3b) are
prepared by sQsdensation of arNgftionally substituted 4, 5-

di chl oro-2Hp r|da2|n 3-one (B— and an aryl Gignard reage to afford

t he 5-chl oro- f“@ﬁﬁyl 2H pyr| daz e33 one (B-3a) which is reductively
dechlorinated ¢t yield B-3 ;%s;zbﬂequeptly brom nated to afzj‘ord B-4. The
2- (hetero)aryl vinyl radi ca boguced by a Suzuki coupling WO

2010/ 072598PCT/ EP2009/ 067@?83 2265 Agngo Rie( het ero) aryl - vi nyl boronate

ester B-5. Alternatively, a 3-o0xo-2, 3-di hydro pyridazin-4- yl boronic acid
or an ester thereof (e.g. 108 exarrpl e 9 may be coupled with an aryl
hal i de such as A-5 '?lcz Phs b omp ortebgdo 5- Aryl - 3H pyri m di n- 4- one
derivatives samsbe cnde L nAof an apwt dcetonitrile, formanide 5 and
anmoni a to aftfesd a N ary | ne whi ch can be hydrolyzed to
the pyrimdine with aqueo ydrochl oric ach W H Davies and H A
Piggott, J. Chem Soc. 1945(347-351) E asprat it on of the remaining
substituents can then be cammé¢,ed out as described below. Alternatively
2- al koxy-pyrim din-5-yl boropi c aci ds or Aan4estlenestlfimideplenguch as
B- (4- met hoxy-5- pyrimdinyl)-boronic acid (CASRN 909187-37-7) may be
coupled with an aryl halide such as A-

step 1 — To a solution of 15-crown-5 (1.72 g) in THF (20 mL) cooled to 0 °C was added NaH

(1.56 g, 3.9 mmol, 60% mineral oil dispersion) and a solution of diethyl (4-nitro-benzyl)-
phosphonate (10.65 g, 3.9 mmol) and THF (20 mL). After stirring for 10 min at 0° C, a solution
0f 20 (5.0 g) and THF (30 mL) was added slowly. After an additional 10 min the reaction was

10 warmed to RT then heated at reflux for 6 h. The reaction was cooled to RT, quenched with 1 N
HC1 and extracted with EtOAc. The combined extracts were dried, filtered and concentrated in
vacuo. The crude product was purified by SiO, chromatography eluting with 5% EtOAc to
afford 9.5 g of 22a.

step 2 - To a solution of 22a (0.070 g, 0.19 mmol) in EtOAc (40 mL) was added SnCl,-2H,0
15 (210 mg). The reaction was heated at reflux for 2 h then cooled and slowly poured into ice-cold
aq. NaHCOs. The resulting mixture was extracted with EtOAc and the combined extracts were

dried, filtered and evaporated. The crude product was purified by SiO, chromatography cluting
with 15% EtOAc to afford 22b.



10 5 wherein X is brono or iodo. Substituted pyrimdinyl boronic acids al so
have been descri bed and are conmmercially avail abl e such as

B- (2, 4- diwetzhoxy288pyri m di nyl) - boronic acid (CASRN 8962CTEP2@p/06A2&h| or 0
-4- (phenyl netho xy)-5 -(4,4,5,5 -tetranmethyl-1,3 ,2-di o xaboro | an-2-y1)-
pyrim di ne (CASRN 1073354-22-9). Conpedinrds of fornmula | wherein Ais
2,4-dioxo-1,2,3,4-tetrahydro-pyrimdin-5-yl are prepared 15 using an

anal 0gQtsp 3 pats adblunidcat By@erEh2af, 0an minyl) ahdbideiné £0mLXcodedo0PC s i 0d0)
ut|I|2|ng B(1, 2, 3, 4-tetrahydro-2, 4-di oxo-5-pyrimdinyl)-boronic acid (CASRN

70523- 2@daymmﬁmgmu§mnémhbm4¢€9émbx@linmn606Aﬁetmahygﬁu%%ynmmnﬂﬁﬁkﬁmyl

noi ety was. i nt.roduced ata zed uplin of d

ol onacbengn Fikdrs y e iR EORs b Bl ol iPa hebiOfieh e

conpl etTRGohidct ioRghnRYe¢RBESNEE Bed, qﬁtef@d%ﬁ%ﬁné’@nﬁrﬁte@@ﬁb@c%d ’I‘E@ cﬁﬁi@e €.g.,
exanpl e 26). 20 Conpounds of fornula | wherein Ais

6- 0x0- Pretugt wysipwifiet, ty, Sy chipmategaghy cutinggritpad’edtOy\cierprsdoefioshdt an

a-am no-acetic substituent which is subsequently condensed sequentially

th di net ho rmthl | et hyl - ami_ne and hydr.a et orate the
%“oxo Ifﬁ@-f‘d"gi;%ﬁ‘%‘r% qf %Ptﬁspézzpa§|mm91hdﬂ¥-?1§?%'a{]aio)ﬂ%0&%‘z@ 09R! £, Y32 69BeD.R =

CH20Me
1 SEb: \1{3%@2@'%13 iz éO 43 ?ﬁl\}i‘lﬁ@éﬁlj__(g . Oi;" t§ gg uré&%g an [?&I a%@é%hérelwas]tﬁge lveX i d?@la%eb R

= CHO (3.0mL). The reactlon ‘mixture was then heated to 110 °C for 3 h, cooled to RT and partltloned
between EtOAc and aq. NH4CL. The aqueous phase was extracted with EtOAc and the combined
10  extracts were dried, filtered and evaporated. The crude product was purified by SiO;

chromatography eluting with 25% EtOAc/hexane to afford 24.

step 5 - A tube was charged with 24 (0.055 g, 0.12 mmol), 2-benzyloxy-3-chloro-pyrazine
(0.0386 g, 0.017 mmol), Pd(PPhs)4 (0.0202 g, 0.017 mmol), Na,COs (0.038 g, 0.36 mmol),
MeOH (0.3 mL) and DCM (0.9 mL). The tube and solution were sparged with Ar, sealed and
15 heated at 115 °C for 35 min. The solution was cooled, filtered through CELITE, and the filtrate
concentrated in vacuo. The crude product was purified by SiO, chromatography eluting with

20% EtOAc/hexane to afford 26.

step 6 - To a solution 0f 26 (0.034 g, 0.064 mmol) in EtOAc (2 ml)/MeOH (1 mL) was added
Pd(OH);, (0.0135 g) and the resulting mixture stirred overnight under a hydrogen atmosphere
20 (balloon). The reaction mixture was filtered and concentrated. The crude product was purified

on a preparative SiO, TLC plate developed with 50% EtOAc/hexane to afford I-5.

step 7 — To a solution 0f 26 (0.075 g, 0.14 mmol) and HOAc (2.0 mL) at RT was added HBr
(47.5 uL). The reaction was sealed and heated to 60 °C for 45 min. The solution was cooled to
RT, diluted with EtOAc and poured into satd. NaHCOs. The aqueous layer was extracted with

25 EtOAc and the combined extracts dried, filtered and evaporated. The crude product was purified
by Si0, chromatography eluting with 5% MeOH/DCM to afford 1-6.

Example 2
N-(4-{2-[3-tert-Butyl-2-methoxy-5-(3-0x0-3,4-dihydro-pyrazin-2-yl)-phenyl]-ethyl} -phenyl)-
methanesulfonamide (I-1) and N-(4-{2-[3-tert-Butyl-2-methoxy-5-(3-0x0-3,4-dihydro-pyrazin-

30  2-yD)-phenyl]-ethyl}-phenyl)-acetamide (I-2)



1461481501- 152a: R = Hstep 4 1-4.. 152b: R = ne Conpounds of the present
invention with a 1-nethyl-cycl opropyl substituent were prepared from

2- ( 1- met hwb-20100172§980py 1) - phenol ( CASRN 4333684- 77-6) as @epiEre@d/0619286CHENE
C. 5 Sequential fornylation and brom nation-affords C 2a which can be
0-al kyl ated with iodonethane in the pré8ence of base to afford C 2b which
can be further transforned by procedures described previously.
5-Brono-3-(1-dif|uoronethyl-cgﬁl propyl) - 2- met hoxy- genaﬂ%gehyde was

prepared from 5-brono-salicyl de (162a). The oxygen is
protected agd the fegpyl substitutant is cepyerted Lo _h cyanocget hyl by
reduction to t dENzyl 10 apﬁa 007 N v~a€€§n and ng dceyent of the

mesyl group byUsggium cyantde. Di al k on of —+k# et hylepd wi t h et hyl ene
di br oni de i ntrodfice®Mne'®ylcl opr opy! ~ rifng. OMenvdisi on of the AMerile to a
desired difl uoro®de;hyl was acconpli shedMyy reduction of tKMgitrile to the
al dehyde and flugrination of the al dehyde with an electrophilic
fluorinating agent such as DAST. 25equenti al fornyl ation &hd 0-al kyl ati on
wi th iodonethane in the presence of base affords 170. In these 15 two

exanpl es the stil hege O8lei ntrodugsd NG,| i zi a0t ner - WAdswoLRh- Emons
reaction foll ovved i 4| yzed cqppl e t he
g S 2 XePy: SNR2009/ 067028 - 38-

het er oaryl substi 33 Q
met hoxy- 3, 3-di et hyl-2 -benzof yran is ed by 0-al kyl ati on of
befed 148 and

2,6-dibronngg%ﬂ?l W t h e 2- met hyl; propene

subjecting resulting et ;geto a free-radical cycliggtion to afford

4- hydr oxy- 3, 3-di met hy1- 2, 3-'di hydr o- benzof uran (150). *Sequenti al

di hal ogention and 0-al kyl g4i on of the phenol faan.cds-WE2b- ntd al
_ oo
i

pal | adi um cat al yzed 5 coupling 108 and f ords: RCONPOYINGS “Phe present
i nvention. 5, 7-sBpfrono- 3, 3- diep®t hy1l- 2, 3- Qzoenz@ficsan is prepared
anal ogously asceps 214- di Bbomo®phttol is replaced by 2- brono-phenolto
afford 3, 3-di net hyl- 2, 3-di hydr o- benzof uran whi ch subsequently is

di hal ogenated to produce 102. The activity of the inventive conpounds as

i nhi bi tSebremot3-HEMbwel-2ndtyoxyhyndakichpdes@8ed by any 10 of the suitable

met hods known to those skilled in the art, including in vivo and in vitro

assays. For exanmple, the HCV NS5B inhibitory activity of the conpounds of
f or mul Aot e whsiodeler rrtody o hrdjosytenaddehyds 6ag SENGH6AHSS. dd¥cpTHEM (A

249: 1080t Sa R okt gt oF i AT, Bip Bt Tl EaBY 55T oy s

ot hey widgeninotAgfthr tiidwldaipedsdsnpdite tHe rsadtiov eisistitcd el IBsORShE afeagici N vitro
HCV NS5B 15 inhibitory activity in such standard assays. The HCV pol ynerase
assay COH#ISIVEHS rqRBEd usderdadisst RERSSWE tQ #Eord/ekenel $-hiasnr-Pda e ldescri bed
in Exa I i St &1y for HCV have been devel oped, in
whi ch ?ﬁgﬁﬁgﬁgggﬁ%?ﬁgZ?ﬁg%§@%¥%g®%§%§$y replicate subgenomc viral RNA in
Huh7 cells (V. Lohmann et al., Science 1999 285:110 and K J. Blight et

al ., ScA giagredf129 (2%8:g) MVier gz.szemL)%hﬁd Rased(¢. BPE ) HADVASSH IO e %t g ed

for conpounds of the present 20 invention are described in Exanple 4. In

t he absereel bithen qoakdity &d, andidhilstddorigh cthienandepitee alde argands kyemyasahrics r al
non;struct ur al, and _host, pr ot el er ' f Rlqavi vid ] dae

cyni Reat S Rl TR RE ol M RaR el ESIShANES Rebra Biktlonrdtp-—
RNA- polzybugsesmenok ybahialédhiyon (28 at beskowbelii.es in the HCV replicon system
I nhi bition of reconbinant purified HCV pol ymerase with conpounds in vitro

bi ochem cal assays may be validated using the replicon
step 1 - A mixture 28 (0.60 g CASRN 417715-878), bis-(pinacolato)diboron (31, 0.69 g),

Pd(dppf).Cl; (54 mg) and KOAc (542 mg) in DME (30 mL) under an argon atmosphere was
heated at 70° C for 14 h and then at 90° C for additional 7 h. The reaction was cooled to RT, and
15 diluted with water and ether. The organic layer was washed with brine, dried (MgSQy), filtered
and concentrated. The crude residue was purified by SiO, chromatography eluting with a
EtOAc/hexane gradient (0 to 12% EtOAc) to afford 478 mg of 29 contaminated with a small

amount of 31.



25 system whereby the pol ynerase exists within a replicase conpl ex,
associated with other viral and cellular pol ypeptides in appropriate

st oi chi orwOrg10/@e3mnstrati on of cell-based inhibition ofPCHEP200epbi0cst i on
may be nore predictive of in vivo function than denonstration of HCV NS5B
inhibitory activity in vitro biochen cd9- assays. The conpounds of the
present invention may be fornulated in a wide variety of oral 30

adm ni gtopat + Amldmgﬂaaﬂg@d mﬁtham(oc:%rg' Bﬂ&mn@i)alz dMbTO FB-Bibthak y-phragiua (D29 N t he
f or m of tabl ets, coated tablets, drage ard and soft gel atin capsul es,

sol ut i &nd:378mmal).dHéPhida 0496 g. §i09 %Hgb@hé\fa&@s (Ochidgbdrids r@ﬁlolo H‘éleQ dRk)

| nvent L,gR NG E‘}JL ?egdea%d‘ﬁf?&dla@&‘m Q%ﬁ A ﬁ%tﬁ%&%&f at"199%€ %o The
adm ni strati on cont 1 nuous ntrave t opl ca par enter aI
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subcut gneous, .transder na include a penetr |on enhance nt
agenf ), afq COH%F?EP%QH’F]H%WQU PERMBISH YRS B‘r‘rﬂzfn pétcl’fl@t‘“? afpgra

ot her reﬁuﬁlgsmgfaﬁmah&zah@rgm%nt e W@E%A@dom%m 204 gadgpni strati on i's
general ly oral using a convenient daily dosing reginen mhlch can be

adj usted according to the degree of affliction and 5 the patient's response
to the sapt '—\/Eoiamllhﬁdheﬂﬂambf\)-B@ffﬂ?QihﬂﬁblmhiLﬁl@Bmud@l@l.Zﬁ g he7pmesdnindiDMeEnt i on,
as well as their pharmaceutical Ii(useabl e salts1 toget her with one or nore

convent( QRABY cexled B @t §vas addad Mk (0.841 g 3 yenngol, Ry mancsyl eélehisnertient HBSf or m
of phar, m?tqu
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may be enployed as solids, such as fabliets or | ed capsul es, sem solids,

powder SLhesagtcgirodidt meb parsfecdf by $i) ahicomsography| dlefingiwitle adhOAs/hemingtaratient
suspensLon l,si on L Xirs r filled capsules for 15 oral use; or in
the fo %?Ooio%ﬁggég}%o 0(5@'3 o defc"? or vaginal admnistration; or in the
formof sterile injectable solutions for parenteral use. A typical

prepar %#(WW}M %trleaﬁ%qth?&%%gﬂ Qa3 Md él/t{gﬂ aafﬁgﬂfre 85&2 g}:ﬁh\lgs int enggd

conpoun reparat | on osage
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skilledln.tcg re w ematgtht an actjive in |ent can |st in
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used herein refers to a conpound that is use in preparing a

phar nadébit E€xhc)donffoxsi Q.2 dhg (Yémerfaddny safe, non-toxic and neither

bi ol ogi cally nor otherw se undesirable and includes excipients that are
ac%ggtable for veterinar¥%use as well as human pharnaceutlcal use. The

uste® of T gisglufiny 8hs i) ¥6 HE- 2&&1 RRAPL P YRS €0oBlge P 1'E veas aeé?der ally
be admpg zf ﬁg&‘[{]d th ?i”bé’s# 'h‘ﬁnéh‘g EI'IH @‘?es%l 'b RYistiABd & RPJLARGAVI T

exci pi ent or carrie ecte regard to the int enged route
of admisolusibn atas driutad dvitht EtOder, sbquhmaﬂ@zowhectwhth;aqms €@S0,, IN HCl dried

phar g ST A RO EAAR S b 1o 0 5 b B0 e s3ide Progiat WY  her

bi ol Og'p‘&ﬁhled' b?Q'IOzOéH?@rhWogl% Hpdeahg athe ﬁt@@ﬂ&éxhﬂ&éﬂdéféﬁt ShatSOWt@Ad
acceptabl e for human phar ITB.CEUtI cal use WO 20107 072598PCT/ EP2009 067028
25 afford 0.081 g of 34b.

step 7 — A vial was charged with 34b (0.081 g, 0.173 mmol), HBr (35 uL) and HOAc (4 mL),

sealed and irradiated in a microwave synthesizer at 60 °C. The solution was cooled to RT and

poured into ice and aqueous NaHCOs. The resulting mixture was extracted with EtOAc, dried

(Na;SQ,), filtered and evaporated. Residual HOAc was removed by azeotropic distillation with
30 Dbenzene to afford 0.0595 g of I-1.



-40- A "pharnmaceutically acceptable salt” formof an active ingredient may
also initially confer a desirable pharmacokinetic property on the active

i ngr edi erwowhiooiT2sser e absent in the non-salt form and mway/EPe@/opm3stively
af fect the pharmacodynam cs of the active ingredient with respect to its
therapeutic activity in the body. The -pbr ase "pharmaceutically acceptabl e
salt" of a 5 conpound neans a salt that is pharnmaceutically acceptable and
that p&EHESSES atsbetldﬁsfsw((xxbmz%@oql%gﬂuﬁalb iyt idihe@boleti@o paACens adésgpound.
Such salts include; d addition salts, formed with inorganic_acids

such agCHifcEGuMidH (28 F&c 9@64 YA B BROHeaewiding, solyijonskired qusraighh a&RT cThei d,
phOSth&uﬁlr%ﬁélogltlaog% dﬂlﬁte'd'\%ﬁl E@AL aq{(f?eg}lé/ﬂtfan Qi it i @%u?ég@oa%daﬁ@t 1c

acid, propi exanol ¢ acid open anepropi oni c acl ycolic
aci d, MCludiied @&,804) Abttred amtevh,pormécbrﬂ“lm cr@degmp dyct swas purnified e Sd), rral iC

acid | eic acid, funmaric tartari | tri cid,..b cid,
3- (4 hggw%ﬁefagﬁwﬁ%%he%é@?\a/h%m% e by, S g Erogigioad 0 e

met hanggpl foni ¢ aci d, ethanesul fonic acid, 1,2-ethane-disulfonic acid,
2-hydroxyethanesu|fonic aci d, benzenesul fonic acid, 4- chl or obenzenesul f oni ¢
aci d, 2-naphthal enesul fonic acid, 4-toluenesulfonic acid, canphorsulfonic
acid, 4topes-hylthbewad elaZged with 84d (07N, HBE ErOX)ynd H@AL ¢4 md) uealkephdni c
acid, 15 3-phenyl propionic acid, trimethylacetic acid, tertlary but yl acetic
aci d, IhsHey Flt QUIG ysrpighiciThe sgllﬁ@amaé cgeled angpeirasinio isiaad apymua R hoi ¢
aci d, %Q{rh&%(jﬂ mh%‘fbgc, d;ﬁeg.a(Naz 4§ ﬂter@&'wéoqlcaﬁf (ged z@%cz&dﬂel"ﬂe' Ijéﬁlltl scﬁ%) )
salts forne en an acidic proton present In the parent conpound elther is
r epl(ac exhshlyicd byezaitropandistdlagion wath teinkadeitharedradd ik oncuoatn afifokdl.0de ge@dl2h i on
or an alum numion; or coordinates with an organi c base such as

et hanol am ne, di et hanol am ne, triethanol am ne, 20 tronetham ne,

N- et hyl gl ucami ne, and the |ike. SoExampdydn preparations include powders,

t abl et tS Qs hesy. _spersi bl e granul es.
A sl 1 o B 2 o0 act o
diIuenﬁmﬁhﬁkaﬂﬁmyhgnagme&nn$ﬂﬂub|I|zers, | ubricants, suspendi ng agents,

bi nders, preservatives, tablet disintegrating agents, or an encapsul ati ng
material. In powders, the carrier generally is a 25 finely divided solid
which is a mxture with the finely divided active conpo Rn tablets,

t he active copponent J;nerall is m wi thy the caggier ing the
necessary bi ndMygppacity in f proport' an acted in the
shape and size dk ed. SurTabl rie cl Ut Gare not_TTarited to

magnesi um car bond3, ~oMgt®si um st¥ar dde "Bl ¢, s-gaﬂwwéactosé?rbectim
dextrin, starch, geleatin, tragacaome, nethylcellawm§e sodi um

car boxynet hyl cel | ul ose, a Iom/nelting wax, 30 coEgg:erﬁeNo and the |iKke.
Solid form prepar&6ions may contadh, in addistéroh ve conponent
colorants, flavors, stabilizers, buffers, arﬁﬂi4§I}ﬂ dé gﬁ?

sweet eners, di spersants, thickeners, solub|I|2|ng agents he I'ike. WO
2010/ 072598PCT/ 9/ 067028 -41- LiqU| N gyOM¢ at | ons also are suitable for
oral adm ni st r¢~gn ?ncludeﬂiiquid fornul gfion inal udi ng enul sions, syrups,
elixirs, aqueonr” soth ' N us su : i nclude solid form

preparations which are end®#d t o—be=conver to Xi quird*Foid+# preparations
shortly before use. E dosicmay @ Qr epar eo omleut itips/ for exanple, in
aqueous propyl ene glycol]ﬁplutlons or 5 may cQ ‘gln enul si fying agents such
as lecithin, sorbitan nnnodleate or acaci a. Aquéous sol utions can be
prepared by dissolving td2e active conponent inm4water and addi ng suitable
colorants, flavors, stabilizing, and thickening agents. Agueous suspensi ons
can be prepared by dispersing fahed4fnet@hegultbnamidegheagt i ve conponent in water
wi th viscous material, such as natural or synt hetic guns resins,
netgglcellulose sodlun1carboxynethylce ul ose, and ot her wel | knomn 10

sushendtong adentselutivhef 3¢ Mol ads4dF mpmed %%%Eﬁ'ﬂ %é@r@ BMe emkbanifu| at ed
for t.r n

i nj ect ﬁgﬁr%§ ng ﬁ%%?ﬁ%@?sse%éfn ﬁglll}éﬁfﬂlgrll&@ ? JE;?% res n{neﬁdF e?()r@%rdgr%’ﬁ 'égose ’or min
anpoul esad thresdliihd miktsigricage at reflom fbr Vil ﬂihesolmtﬁmswmsncamﬂedi amdrfilctdd-ttlasgh a
cont ai ners mntﬂ{ n added r servative. conposi tions Hay take such forns

Th
as susperdiléniad e vaswasheg wihsMei) s%rfﬁtrﬁtﬁ vgIsIcpnesntraigdbiiscuodnt dies, f or
exanpl @il hafc 'thr@éf]éHa&}H§ EROAY. etrﬁa/ LaRRt gﬂayméhed%%a{%es dffd gwdzxo%
nonaqueous carriers, diluents, solvents or vehicles include propylene
gl ycol, polyethylene gl ycol , vegetable oils (e.g., olive oil), and
injectable organi c esters (e.g., et hyl ol eate), and may contain fornulatory
agents such as preserving, wetting, emulsifying or suspending, stabilizing
and/or dlsper5|ng agents Alternatlvely, the actlve |ngred|ent may be in 20

I s o " o o, o, o -



25 thickening and/or gelling agents. Lotions may be formulated with an
aqueous or oily base and will in general also containing one or nore

enul si f yiwg 2agpane3®8 st abilizing agents, dispersing agenPsT/EPa@panm2sg
agents, thickening agents, or coloring agents. Fornul ations suitable for
topical administration in the mouth inél-ude | ozenges conprising active
agents in a flavored base, usually sucrose and acacia or tragacanth;

pasti | If@@raicidrcoaéongated én agduby & hic REUdRPrediict vas @ﬂlfﬁd’dﬂf}x S@Q dhesRat6 giaphys
gelatin and glycerin or sucrose and acacia: an hwashes co r|S|ng t he
act i ve Sigeeditesn EfQAGhexane grsdient {44gi-9 /tEEQA@rtO affv@ 0.235 g (64%) 0
2010/072598PCT/EP2009/067028 -42- The conpounds of the present |nvention
may be f nula ad |str tlon as, suppos,i t ori. I

moh ad R RE A i 2B Bl B PR BB i P BT PR gt s
and t heME! iRéguRERFUIRMitrb %r&lp's(@@b Seeh ARITRAOR KOS ot it eI Eord RYith
stirring. The nolten honbgeneous mixture is then poured into convenient

si zed et procedir Bvisep 1 of theshireripgamples Sybpndatian (stehet) e6AMd isrraricgfout e
presen%ekg%ggkiQQ%g%¥eQ§%h?ﬁnulated for vaginal admnistration. Pessaries,
anpons, creans foams or sprays containing in addition to

the active ingredient such carriers as are known in the art to be

appr oprfgt fLAJM£k%%§ERH%&§wQB4h@%)PS@5@@@9ﬁﬂ%@ﬁ%kQ@nﬁ&Ma@ﬁ&B&bﬁ%b@9?@ for
nasal adm ni stration e solutions 6r suspensions are applied 10 diFectly

to the(hﬁ%mhmbaﬁﬁvy:@Mﬁ6qn0éﬁ8mmwdblﬁKHﬂEPhﬁoﬁHHﬁaﬁﬁmédummn&“hnb)mpb@p

Porm  ridine matis et & g heson e s shoeicBStany 6% A uTiadd cved by

t helmatwefwenmm AHASHHEYA N AT R br SR ORFac Bl s wiNhEE i iFindekiadaiNaIBO Pf filkdied
solution or suspension. In the case of a spray, this may be achieved for

exanpl éngyvaneagied. of hecrpeq Borppgfe asterives mlf@§MﬁIQu WOWQMY@MGUW% of

t he pr%ﬁ@ﬂ%ﬂk?rﬁﬁhaﬂﬂnﬂ§X6 %fhgrnulated for aerosol admnistration,
particul a e respiratory tract and including intranasa
dninlstratlon The conpound will generally have a small particle size for

exanpl g;Bfe 1 RenQk 48K cRirgfd %h@é)(o 6% 5003 P ?sChﬁHGYB RciBki-HhGieingl Z€ may
be obtained by means known in the ar for exanple by mcronization. The

active (0043 gd0.82 nmlpﬂ\hv(i?@ed) 3hgd. ?ﬁb@m@&)l, Pé@hpa k0¥ ghand RUGM MOl (3:1)

b R S0 PAE R uB FAURILYE AR, U SRR e,

di chl oraﬁwter@ﬁdwl%@@dﬂpaﬂﬁed@ysmr&hﬁnnﬂbgpapﬂﬁt&xff&a her suitable gas. The
aerosol may conveniently also contain a surfactant such as lecithin. The

dose of drug may be controlled by a netered valve. Alternatively the active
i ngr ediseipt’s- ray sbiatipn d2i(@690 pnaral HOAM(DnId vekisyadpedHBr (6 pit) evdahplsulangowder

m x of t und,in a suitabl e powder base such as, | acty

ot ar on s9BCpE S aEkle WE GO Ry Y BPBEUHRY Ay T o o DLL Gparo Rl T,

pol yvi rybRY hh@tHdefif M- co-[&%cp@y‘ﬁﬁfatlgﬁ” Th&Erudk blodul Mafpfled b)) §1@? nasal
cavity. The powder conposition nmay be presented in unit dose formfor
exdﬁbl@hﬂnmﬁ@ymubésa@bﬂt@ﬂﬂ@g@ééé of e.g., gelatin or blister packs from
whi ch the powder may be adm nistered by neans of an inhaler. Wen desired,
formul ati ons can be prepared with enteric coatings adapted for sustained or
30 controlled release adm nistration of the active ingredient. For exanple,
t he conpounds of the present invention can be forrmulated in transdernal or
subcut aneous drug delivery devices. WO 2010/ 072598PCT/ EP2009/ 067028 - 43-



These delivery systens are advant ageous when sustai ned rel ease of the
conpound i s necessary and when patient conpliance with a treatnent reginen
IS cruci avo 20mmpedsads i n transdernal delivery systens aPeTEPe@I@HTORY
attached to an skin-adhesive solid support. The conpound of interest can
al so be conmbined with a penetration enhdncer, e.g., Azone (1-dodecylaza- 5
cycl ohept an- 2-one). Sustained rel ease delivery systens are inserted

subcut aneously into to the subder maExhmp®s4 by surgery or injection. The

subder nal i ants encapsul ate the coppound in l'i pi d sol ub]e rane,
e.g., ﬁﬁ-&ﬁé—%ﬁs@#-ﬂ- Ty bl?l%té%@f-§zﬁ§%xegp%ﬁgha§w,-m€?ﬂ@-ﬁbpbwif%ﬁci d.
Sui t ablgcfyay-mdliRht@en#hRRg W th pharmaceutical carriers, diluents and

exci pients are described in Rem ngton: The Science and Practice of Pharnacy

1995, edited by EE. W Martin, Mack 10 Publishing Conpany, 19th edition,
East on, Pennsyl vani a. A skilt%ngor atiqppsci en ﬁ t may.rdify the

formul ations within t ea S 0 e spegifig bn t0 ovi de nunerous
formul ations for a Y@ rou% 8 | Ni st i t hout rendering the
conpositions of the present invention unstable or €onprom sing their
therapeutic activity. The nodificati¥Mof the pres®Ms compounds to render
them nore soluble in water or other 15 vehicle, for exanple, may be easily
acconpl i shed by[EEh6Fﬁ§F h&%oations ¢%al t fornul at%n, esterification,
etc.), which are wel T i thin the ordinary skill in the art. It is also well

within the ordiﬁg?y skill of the art to nodify the route of adm nistration

and dosage regi nep.of _a pagtd cul g cogpoih i n org Q0age the

phar macoki neti cs of present cony s for naxi eneticial effect in
patients. 20 The teLXg -erajEUEic. -ffec&%§ g- used herein
neans an amount re§ui rpd O P&lGCE syfpt &HEe of' th g Sn an

i ndi vi dual . The dose M, be adj ust edCMe, t he i ndi vi dueMexr equi rements in
each particul ar case. That dosage can vary within wide limts dependi ng
upon nunerous f 0f2%: BRUch as the sevéity of the diséfse to be treated,

t he age and gen SHheBltBr condition of the patient, other nedicanents with
whi ch the patienttes being treated, the route andy25dyps m of administration
and the preferences andMexperi ence of the medic actitioner involved.

For oral adm nistra i%ﬁs ily dosage of shptowsgn QD Q1 aand about
1000 ng/ kg body Wel Yt d hould be. apprgprifte not her apy and/ or
in conbination therapyy A @r eMgr ™ ..ﬁﬁy dosage | bout 0.1 and
about 500 ny/ kg body wei ght, preferred 0.1 and abaut 0 ng/ kg body
wei ght and nost preferred 1.5 arfd aBdt 10 ny/ kg body §eght per day. 30

Thus, for admnistration to a 7&CMgqg person, the dosage f,ange woul d be about

7 mg to 0.7 g per day. The daily dosage can be adni nistered as a single
dosage or in divided dosages, typically WD 2010%67ﬁ3@§%@ﬁ?&P2009/067028

-44- between 1 angNg_doBlages per R"CGeneral ly, treatnent is initiated
with snaller dosages|which are thagﬁgpf opti mum dose of the conpound.
Thereafter, the dORa08ADY egded by S increments until the optinum
effect for the individ patient is reached. Hhe of ordinary skill in
omrein will be able, w thout undue
experinmentation and in r@lance on 5 personal know edge, experience and the
di sclosures of this applicdtion, to ascertain a therapeutically effective
amount of the compoun Qh,.RRe Ry esent invention for a given disease and
patient. In enmbotif the jvention, the active conmpound or a salt can
be admi ni stered oncpﬁﬁiﬁég&ggﬁﬁﬁ%ﬂwanother antiviral agent such as

ri bavirin, a nucl eoside 7 pol yiverase 10 i nhibitor, another HCV

non- nucl eosi de pol ynerase inhibitor or HCV protease inhibitor. Wen the

act ive stepnipolind solution of dér (Mg lemowoD)s and bawgl trdmide (St3®rmeld, 2 mowhizindat i on

wi t h anot her tiwviral t .fh I Vit y i ncreased over.the parent
corpourtseouHeROeS VR Re Pt d e AT BAD PRa P R R oA PSRl on
may be sGRBE W el oM BRAVERY deddtiod W doBRAES R Tt dhdtth@hceRinetchgpdruel ePré de
derivatives. "Concurrent adm nistration” as used herein thus includes 15

adni ni gesidiciwas nertitidned dgievees EAQAe 1200smbpand HeO 670 mil) dThe aqusaus layerexas

Adm ni st {rgétéc? \r)]vtRfEt(t)m a 5Iﬂgogo%b%%%notr§an% e%tpa%tssx%ﬁ Wash&l séalrl]e Qﬁlla(\;vl 'hellfz%jj(s%y a
single formut ati on con aining two OoF nbre actrve 1ngre Hents or y

subgB} anilladndybr i 750 indu)e TUsS EaOAT Bolatisraiviodriaf (NMBO! fiEee askDsagerdial IMehew t h
a single active agent. It will be understood that references herein to
treatnent extend to prophylaxis as well as to the 20 treatnent of existing
conditions. Furthernore, the term"treatnment” of a HCV infection, as used




herein, also includes treatnent or prophylaxis of a disease or a condition
associated with or nediated by HCV infection, or the clinical synptons

t her eof . Wbeotoan72398t her apeutically effective anmount” asPas&ER2600/06€1028 Means
an anmount required to reduce synptons of the disease in an individual. The
dose will be adjusted to the individuab325 requirenents in each particul ar
case. That dosage can vary within wwde limts dependi ng upon numerous

fact or seﬁmhwmpdrifed w\se@i thtophtdghphelicheag evithon BEOAd/Rataad gradivat (o 1and
general_health condition of the patient, other nedicanments with which the

pat i entEtPéchig q{@rfiégét@&%)pﬁ@b oute and form of adninistration and the
preferences and exper| ence of the nedical practitioner involved. For oral

body 3:5Rel oo Ry SRR wiresd bR SRRl af SO AP

combi nathic@B1utibA AR ¥eoldd Ry €T 81 LRihltiondTs gyl 1ﬁhllaﬁf/maﬂe e80T 024 nidhys],
about 500 ng/ kg body weight, nore preferred 0.1 and

20107 ommmpg boumes remeddad droppasstand dloe iesyliiag B}daslorv\mr@dtat aﬁ& @ﬁml
f
Din i 4t i 1S AETH iR RSP ool ANl Releslte R 871G (o

0.749 p‘@[ramammo‘ﬁhemﬂmﬂ YThtosaliag dath was raslovdi e&fd&h@ﬁbaaﬁotﬁstﬁ‘teﬂgﬂt RTdbsage or
in divided dosages, typically between 1 and 5 dosagegﬁggr(é&gi) General ly,
I

t r eat mehbe TRastipp MixtireHas faoke ) Feafnddls@%@@é byparlgikios o kA thene

t L DG
Chor omenr e ShydoedReUR EORETER IS, ThOSIBERRRS Sal RELFERRR AT |
Onelf HEOdicridf@mekiahd therrotmbémticngacts smel&quimﬁalil}bwdhlﬁhﬁainﬂ baink] The abl e,

wi t hout undue experi ne din reliance per.sonal

exper i SREBIGRMSE Has L s i es Pt i CYBBraeht | oS! & SererR P O:

t her apeptdreab boipi6f diegld ¥ STRUAL M Luk B BATRO W U9, GOWaLIPIRSERL70] V&N | On
for a given disease 1 d patient. herapeutically effective anount of a

conpoured48f the present |nvent| on, and optionally one or nore additional
antiviral agents, is an anount effective to reduce the viral |oad or
achi eve a sustained viral response to therpﬁ)y Useful indicators for a

sust ai nE@-Yedpanelition af 436-11be gnmab apd DEM @A hepueadleddar 7ar'e apet
|1 m4 eer ﬁ‘l?%ma\(?'is HIP9shol) Qx/lag\éﬁ&éa?clﬂ\o/%\?is§eﬁ"ﬁmeta5mgg gm?e«a at ezﬁ"é ﬁcﬁﬁds 2

necroi nf activity'int One conmon exanpl e
i nt endehhma)soﬂnﬁlommnmﬁmandrhdxmt(ﬂ i, 57 mgmolpd .0M nﬂrdpeune) wasatderh Alfentiee

t LT h db t apdard. cl |
erboc 1HARFEn SF BN H Rt 4SO S RREEH] GeCt RS G OF Sqifate BAHE. whi ch
reducesyiflufc Waypbded thid 838xufasr B HIO ahd il QBT TixT e sTREU fdr@@trhlﬁn of

the present conpounds to render them nore soluble in water or other
ve hi ¢l &hefagneaan @h@ﬂeeyasmsraﬁed watimD@Maanddhmﬂes@he@I ebyacnmdredmdl lbmrmtTh@ns

f or nu a ter ca
br dfhar i bR s Giadrafiph hER DT rhs e AR AFERE BRI of che
art t o (Redld.y, fillkeed MdtapdradNTRE $dstiRink Pito AREwHOp @RISR B Bhdimatography
particul ar conpound in order to nmana e t he pharnacoki netics of the pr esent

conpourdsingayithaRi Qe owne gradicar (Gfor ¥t Et%@)awhléh pHorded 074680 @158 wWheh §-

exanpl I gl atlon and bi ol ogi cal eval uati on of conpounds
W thin %ﬁ%e}hszg%%)te 03?§ESOIB @%?1) ion. These exanples and preparations which

follow are provided to enable those skilled in the art to nore clearly

under st dlﬁ“ifg a%@lu%ﬁ%?b‘@@) ey pII%ﬁt%'[)tanH'Mé@N '(QM)%%déwﬁﬁeroﬁ%ld%
consi dére limting t scope of the invention, but nerely as bei ng

il12fst r(&ﬂp%g (h‘hdlrm@p ﬂ\égélm((ailm/g, 3 moodofnd TEA (1.05 rnL 8 mmol) and the resulting

suspension was stirred at reflux overnight. The reaction mixture was cooled to RT and

partitioned between DCM (100 mL) and 1M HCI (20 mL). The aqueous phase was extracted

with DCM and the combined DCM solutions were dried (Na,;SOy), filtered and concentrated in

vacuo. The crude product was purified by SiO; chromatography eluting with a EtOAc/hexane
30 gradient (0 to 5 % EtOAc) to afford 0.274 g (62%) of 52a.



WD 2010/ 072598PCT/ EP2009/ 067028 -46- Exanple 1 N-(4-
{(E)-2-[5-tert-Butyl-2-hydroxy-3-(3-0x0-3, 4-di hydr o- pyrazi n-2-y1) - phenyl] -v
inyl} - pNerrgiojo7es®8hanesul f onam de (1-6) and N-(4- PCT/EP2009/067028
{2-[5-tert-butyl-2-hydroxy-3-(3-o0xo0- 3, 4-di hydropyr azi n-2-y1) - phenyl] - et hyl }
- phenyl ) - met hanesul f onam de (1-5) ChM3 526Ar = 4-net hanesul f am dophenyl
step 1 - To a solution of 15-crown-5 (1.72 g) in THF (20 nm.) cooled to 0 C
was add@@ Naitbo @ lobbiog of 82:D(00 g, lﬁﬁﬁfbr)iD(eMB(W some) @hdsnoleoﬂ @rﬁnL)awds addeal ution
of diethyl (4-nitro-benzyl) ho sphonat e and THE E‘FO

m) . Aft?t&bu‘s)t wlfnpwgmrt&bmmdﬁi(&%? 20l-& man bmsit%rﬁ%hmgeoworastgtyedaﬁd“r (30
m) wa d r med
to RT rion hoarag aympdie He R g gt o MR B3R B P00
guenc hedl yindH,O (0HKaIL). dhick aipﬂbdﬂ&d&y&d was ehtridt @Awith Eh@Ac oMl mejamké¢ach otganwer e

dr| filtered and .concentr at. va The cr product was urified
sﬁd 0SX (Tt mﬁaﬁwabﬂ@ ngﬁj&%ﬂ@o}@ﬁi tcbring @51@)(1 COTGINF CIBELS st ep 2

T f ded
- c‘izazﬁ%%“ﬁ%ﬁ?aﬁ rd e O] Bifbrod bt bufintbd) ThEHNo W pllicBF SRRSO

cool ed chrpnatd paply qi@tm&‘dlth At Bt Aehexind gaglienAHOCE 0 ErBé.c) tsafford Ad 2fHigxt ur e
was extg Se ith Et0Ac and the conbi ned extracts were dried, filtered and
evaporé "crude product was purified by Si02 chromatography el uting
with 15% Et OAc to afford 22b. WO 2010/ 072598PCT/ EP2009/ 067028 -47- step 3

- To a I t 0, r(%rgh dto
0C \/vasS?e QSB gﬁ%?ﬂﬁ%%ﬁ@lﬁri E .ﬁvf’a@ng%dr%ﬁ (?m%o(%gl t%(r&%g%}?rrl ng
forl®o0 umdidle eétO ;m)@ndtﬂrﬁeresmmg swpensiot diredwad0 dC fart 2kl Whe fea&hcﬁﬁ&amudlddhe

resul ti spolutio S ured into 1 HCl. The. co ned o ni xtracts
wer e o e e ot A HeD o AR Bt £ B sa A it BETiRRG g %t%’@r@@&?t) s
purifiegd ObMO%J%Z ﬂ{yéﬁﬁ@&fé%ﬁ[? klbés %Jct%'édt&ﬁwﬁ‘h EE&OZ 5f’f‘ie'-:€§rgﬁﬁé DAXEAR viQe dhabiRyd

22c. ste m xt ure of 22c
bi s-( plsncamtlalﬂw)fdh tbbOdA X(@rn@%nd grlneﬂ cembm@d,l c}rledpéﬂl@immﬁ&)f@d ol Oaperatgd and
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addition was complete then a solution of 54 (0.116 g. 1.0 equivalent) and THF (3.0 mL) was

20 added dropwise over 10 min while the reaction temperature was maintained at 0 °C. The
reaction was stirred at 0 °C for 15 min followed by 1.5 h at RT. The reaction was quenched by
careful addition of water. The resulting solution was partitioned between EtOAc (50 mL) and
H,0O (10 mL) and the aqueous layer was withdrawn and extracted with EtOAc (50 mL). The two
organic solutions were separately washed sequentially with water and brine, combined, dried

25 (NayS0y), filtered and evaporated. The crude product was purified by SiO, chromatography
cluting with an EtOAc/hexane gradient (0 to 10% EtOAc) to afford 0.155 g (94%) of 56.

step 8 — A flask was charged with 56 (0.100 g), bis(pinacolato)diboron (0.068 g), PdCL,(PPhs),
(0.010 g), KOAc (0.072 g) and dioxane (3.0 mL) and stirred at 90 °C overnight. The reaction
was cooled to RT and partitioned between EtOAc (50 mL) and H,O (10 mL) and the organic

30 phase sequentially washed with H,O and brine. The aqueous layer was re-extracted with EtOAc

(50 mL) and the extracts were sequentially washed with H,O and brine. The combined organic



15 heated at 115 C for 35 min. The solution was cool ed, filtered through
CELITE, and the filtrate concentrated in vacuo. The crude product was
purified WQ 2800223981 omat ogr aphy eluting with 20% Et 0Ac/ irexareoncmws or d 26.
step 6 - To a solution of 26 (0.034 g, 0.064 mmol) in EtOAc (2 m)/MOH (1
m.) was added Pd(OH)2 (0.0135 g) and t-b& resulting m xture stirred

overni ght under a hydrogen atnosphere 20 (balloon). The reaction m xture
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preparative Si02 TLC plate devel oped with 50% Et OAc/ hexane to aff - 5.

step 7 purifigd Ry §6thr<emat8grazby el@tlowﬂa andEtQAChesC FademdRdo (79%dit%6)é& RT
was ad lo4 0 The reaction was seal ed and heated to 60 C for 45
m n. %gﬂgd;%uqt ?%n(é/igo%%l ed to RT, diluted with Et0Ac and poured into
satd. NaHCO3. The aqueous |ayer was extracted with 25 Et0Ac and the
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purifi ed (%PSI 02 chromatogiqa(hy eluting with 5% MeOH/ DCMto afford 1-6.
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8 34bl-134b1-2 Owve CMe3 34a: R = NH2 5 . step 6 E 34b: R = NHSO2Me
34c: R WaNMageawn and re-extracted with EtOAc (30 rnL) The extracts were sequentially washed
with H,O and brine. The combined organic extracts were dried (Na,SO,), filtered and
10 concentrated in vacuo. The crude product was purified by SiO, chromatography eluting with an

EtOAc/hexane gradient (0 to 20% EtOAc) to afford 0.02 g (52%) of 60.

Conversion of 60 to I-3 is carried out in accord with the procedures described in steps 4, 5 and 7

of example 2.

Example §
15 N-(4-{(E)-2-[3-tert-Butyl-2-methoxy-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-vinyl} -
phenyl)-methanesulfonamide (I-13)

step 1 step 3
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70 72

step 5
68 + 72— I13

step 1 — A dry round-bottom flask was charged with 4-bromo-2-tert-butylanisole (2.933 g, 0.005
mmol, CASRN 14804-34-3), THF (15 mL) and magnesium turnings (0.2 g) were added. The

20 reaction mixture was heated to reflux and stirred for 45 min then cooled to RT. The resulting



5-brono- 3-tert-butyl-2-net hoxybenzal dehyde (28) To a sol ution of
3-tert-butyl -2-hydroxybenzal dehyde (CASRN 24623-65-2, 5.00 g) DCM (20 nli)
at 0C waswacddsd7e598pwi se a sol ution of Br2 (1.45 nlL) i nPDCMPe@S/0m10R8 over a
period of 5 30 mn. After the addition was conplete the reaction was
stirred for 1 h before the organic vol-atil es were renoved under reduced
pressure to afford 7.23 g of 5-bronp-3-tert-butyl-2- hydroxybenzal dehyde
(27) asoRtibh gt aydddl Rvpwie StORT@o a AtifEKdolite>naff 4257 d{cBloS&SQJ)ydrd\@pr(rﬂaﬁﬂe )
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IN HC166B- m) and the resulting solution diluted with EtOAc. The EtOAc
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stirre olution was diluted with Et OAc, sequentially
vvashedq?m II?{Iabq(?jeo ?%@’&E%T@Hm dried (Na2SO™4), filtered and evapor at ed

to afford 0.102 g of crude product. The crude product was purified by Si02
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25 and toluene (16 mL) were added sequentially N-(4-iodo-phenyl)-methanesulfonamide (2.00 g, 7
mmol, CASRN 102294-59-7), tributyl amine (1.92 mL) and 4,4,6-trimethyl-2-vinyl-
[1,3,2]dioxaborinane (1.244 g, 8 mmol, 70) and the reaction was heated at reflux for 72 h. The
reaction was cooled to RT and partitioned between Et,O (100 mL) and 1M HCI (20 mL). The
aqueous layer was withdrawn and re-extracted with Et,O. The organic phases were washed

30 sequentially with H,O and brine. The extracts were combined, dried (Na;SOy), filtered and



25 afford 0.081 g of 34b. step 7 - Avial was charged with 34b (0.081 g,
0.173 mmol ), HBr (35 [iL) and HOAc (4 nlL), sealed and irradiated in a

m cr owaveweyntongsisgser at 60 C. The sol ution was cool ed POTRP2em@d6e%Ir ed
into ice and aqueous NaHCO3. The resulting m xture was extracted with

Et 0Ac, dried (Na2SO4), filtered and evaporated. Residual HOAc was renoved
by azeotropic distillation with 30 benzene to afford 0.0595 g of!-!. WO

2010/ OzapRed/ ER2A0RLO 640 gﬁrlﬁ&ﬁby si®phfomateg@pBptiutin®witbfan 4@QACHeLatR8 g,
0.196 mml.) cooled to OC was added acetic anhydride (25
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10 EtOAc/hexane gradient (0 to 60% EtOAc) to afford 0.175 g (18%) of I-13.

I-12 can be prepared in accord with the procedures in step 1 and 2 by coupling of 4,5-dichloro-3-
hydroxy-pyridazine and 3-bromo-5-zert-butyl-toluene. I-16 can be prepared in accord with the
procedures in step 1 and 2 by coupling of 4,5-dichloro-3-hydroxy-pyridazine and 4-bromo-2-

tert-butyl-anisole.

15 Example 6
N-(4-{(E)-2-[5-(2,4-Dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-3-trifluoromethyl-
phenyl]-vinyl}-phenyl)-methanesulfonamide (I-35)

The title compound was prepared in accord with the sequence described in Example 31 except
the starting material was 2-trifluoromethyl-phenol (CASRN 444-30-4). Bromination of 2-

20 hydroxy-3-trifluoromethyl-benzaldehyde (244) was accomplished by stirring 244 with NBS in
MeCN at RT. Reduction of the nitro group and sulfonylation of the amine to afford N-{4-[(E)-2-
(5-bromo-2-methoxy-3-trifluoromethyl-phenyl)-vinyl]-phenyl} -methanesulfonamide (246)
which was subjected to palladium-catalyzed coupling of with 137 to afford I-35.

Example 7
25  N-(4-{(E)-2-[3-tert-Butyl-2-methoxy-5-(3-0x0-3,4-dihydro-pyrazin-2-yl)-phenyl]-vinyl} -
phenyl)-methanesulfonamide (I-11)



4244 Ar = 4-met hanesul f onam do- phenyl 15 step 1 - To a solution of 36 (0.41
g, 0.423 mmol, CASRN 474554-50-2) in MeOH (4 nmL) and H20 (4 nL) was added
sequent i avbDyponesbs( 0. 76 g, 14.23 nmol) and Fe (0.38 g, P6TEP20m0b67028 and t he
resulting mxture heated at reflux for 1 h. The solution was cool ed and
filtered through a CELI TE pad whi ch wa88washed with MeOH. The filtrate was
concentrated in vacuo and the resulting m xture extracted wth Et0Ac. The
extract was washed with brine, dried (Na2804) YR Me
2010/ 072598PCT/ EP2009/ 067028 -51- fil . and on trated in vacuo. The
dﬁ | i ng w t h an

Et 0Ac/ hexane gr adéipent (0B A o é‘IePérl\‘!eO 338~y ofr 38.

Acyl ati on of 2) Wi nltro benzorc—®&cid is ced out with
EDCI, HOBt DI PEA in DW. Red ioMof the nitro group (SHEp~8Met o afford
40a is carried out with Fe |ncpa1@cord wth 5 the procedurl\ikn step 1 of the
current exanple. Sulfonylation (step 4) of 40b is carried odt as described
in step 3 of exanple 1 ?ﬁsﬁak— &1 ask was charged witk 40c (0.15 g,
0.329 nmmml ), bis- (pi nd€&H !i (0.091 g, 0.36 nmol), KOAc (0.096 g,
0.988 mmol ), PdC12( PPh@pa[(Q. § %Ogizga& di oxane (6 nmL) and the resulting

m xture heated at reflux for e soI ution was cooled to RT and
partitioned 10 between 0 8hd EtOAc. The organic extract was washed with
brine, dried (Na2SO4), ered and evaporated. The crude boronate ester
was purified by—Sed2 C 9 gfut-i-n-thhI Bt OAc/ hexane to afford
0.16 g of 42. step 6 - Afl}§ char ged 42 %ﬁa 167 n§'332 nmol ) ,
2- chl or o- 3- met hoxy- pyrazi ne \({ g, 0.32 ]in ?li‘f 2 g, 0.997
mmol ), Pd(Ph3)4 (0.038 g) andl DCM VeOH (3: 1) 15 and the resulting solution
heated to 110 C for 30 min. Th¥¢sol ution was cooled to RT, filtered and the
crude product purified by SiOg chromatography to afford 42 step 7 - To a
solution 42 (0.090 g0 and HOAc (2 nlL) was added HBr (63 [iL) and the
resulting solution was heated to 60 C overnight. The tenperature was

el evat dhetcon@dsich bbHaldenole R8rto Bt dhilbeno 84 & darabeicarhed 0wyl Whanyvosth-Hdrmenl | ect ed

by fil I on he crude, prod urif by Si hr omat ogr aphy to
o7t or o TODRT GrerLo VOSSO 6 oY BrSBRC PRBPIOY D628 LeAh SR o 4

N (4- {egé@ letiert - Butyl- 4- f1l uoro- 2- mstho Xy-5 -(3 -0 x0 -3,4-di hydro

- pyrazin- yl) phenyl] -ethyl} - phenyl)-nmethanesul f onam de

5 step 2 — A mixture of 84a (788.3 g, 2.02 mmol), iron (471.2 mg, 8.43 mmol) and NH4ClI (866.7
mg, 16.2 mmol) in MeOH (35 mL) and H,O (30 mL) was heated at reflux for 4 h. The reaction
mixture was cooled to RT and filtered. The filtrate was thrice extracted with EtOAc and the
combined extracts washed with brine, dried (Na,SO,), filtered and concentrated in vacuo to

afford 709 mg (95%) of 84b as a yellow solid.

10  The remaining steps sulfonylation of the amine (step 3), introduction of the pinacolborane (step
4), Suzuki coupling with 2-chloro-3-methoxy-pyrazine (step 5) and cleavage of the pyrazine
ether (step 6) can be carried out according to the procedures in step 3, 4, and 5 of example 1 and

step 8 of example 2 respectively.

I-10 can be prepared analogously except in step 1, 28 is replaced with 3-bromo-5-fert-butyl-
15 benzaldehyde [CASRN 241155-25-1].

Example 8
N-(4-{(E)-2-[3-tert-Butyl-5-(5-chloro-3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-vinyl} -
phenyl)-methanesulfonamide (I-18)



1-- 46a: R = H4850 'PI' 46b: R = CH2Ph step 1 1- 62a: R'' = NO2 step 10
1 0, 62b: R'? = NH2 , step 11 L_"" 62c: R'? =NHSO2Me 5 step 1 - To a

sol uti on w0 248207¢3%980 g, 21 nmol ), and benzyl brom de (3PE0/EPRY0928702%D| ) and
acetone (100 nL) was added K2CO3 (7.236 g, 52 mml) and the resulting
reaction mxture stirred at reflux oveffi ght. The reaction was cooled to RT
and the acetone evaporated. The residue was partitioned between Et0Ac (200
m.) and H20 (50 mlL). The aq@eous | ayer wHs extracted with Et0Ac and the
conbi ned organic extracts ghied segve] ially wieR H20 (50 10 nlL) and
brine (50 nL). The®EtdAc s i on vas dbi Na2§04) T | 18 ed and
evaporated. The WO 2019¢072598PCT/ BR200 @: -53-2resi due was purified
by Si 02 chromatography el utPhg with a Et OAc/Rextne gradient (0 to 10%

Et 0Ac) to afford 5.76 (98% of 46b. step 2 - A [
charged with 46b (53.865 g, 20 nmol) and dry & (24 nL). The solution was
cooled to -78 C and a sol ution of n-butyl, f+thhudhexane (9.50 ni, 24 mol,
5 2.5 Msolution in hexanes) was added c?rop igB:Ranbr t he resulting solution
stirred at -78 Cfor 1 h. Acetone (1.9 nm., 26 mmvl) was added dropw se and
the resyltin 1 i ik I i Dy

cool | ook T epebEolbd CLOA, £o.01 nfioROleAARR' G 0ORD 0855 i) dfhar

react i @f nifi)xtasrreatedat eolak sk 450mb tEe@osbleliwithed dojutdd dif ©0 gt 366 gHR00Y 30 i)
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5 reaction mixture was cooled to RT, quenched with sat'd. NH4CI (20 mL) and the resulting

solution extracted with EtOAc (100 mL). The combined organic phase was washed with brine,
dried (Na,SOy), filtered and evaporated. The crude product was purified by Si0O,
chromatography eluting with an EtOAc/hexane gradient (0 to 50% EtOAc) to afford 0.4810 g of
92a.

10 step 2 — A flask was charged with 92a (0.476 g, 2 mmol) and HOAc (3.0 mL) and Br; (0.23 mL)
was added dropwise. The resulting solution was heated to 70 °C for 5 h., cooled to RT, poured
into ice and water (10 mL) and extracted with DCM (10 mL). The organic extract was washed
with brine. The organic extract was washed with brine (10 mL) and the combined aqueous
fractions again extracted with DCM. The combined organic extracts were dried (Na,SOj),

15 filtered and concentrated. The crude product was purified by SiO, chromatography eluting with
an EtOAc/hexane gradient (0 to 60% EtOAc) to afford 0.12 g (19.7%) of 96b.

Step 3 was carried out in accord with step 5 of example 5 to afford I-18. The crude product was

purified by SiO, chromatography eluting with an EtOAc/hexane gradient (0 to 60% EtOAc).

Example 9
20  N-(4-{(E)-2-[3,3-Dimethyl-7-(3-0x0-2,3-dihydro-pyridazin-4-yl)-2,3-dihydro-benzo furan-5-yl]-
vinyl}-phenyl)-methanesulfonamide (I-21)



10 EtOAc (150 L) and the conmbi ned extracts washed sequentially with H20
and brine. The organi c phase was dried (Na2SO4), filtered and evapor at ed.
The resi dwo 20e07pa8i fi ed by Si 02 chronmat ography el uti ngPeirtEr2@9B8602¢/ hexane
gradient (0 to 15% EtO0Ac) to afford 3.70 (72% of 48. step 3 - To a
solution of 48 (3.710 g. 14 mmol) and-BEM (3.0 nlL) was cooled to -78 C and
15 Ti(IvyCi4 (3.13 nm, 29 mmol) was added dropwi se. The reaction was

stirred at -78 C foRgl. fegi thepya stputio f MgR¥n a xane (57 nmL, 57
mol , 1.0M i n heptllang) -wa?addAf-t-e'rbth dtt+en onpl ete the
reacti on was waHoedto RT an h. The tion m xture was
poured into a m xtuse of mge andgH20 and Meesul tin Wt ure stirred for
30 m n. The aqueous phase s extracted w tf{.DCM and t hgeresul ti ng extract
washed with brine. The 20 aqueous phase was tw ce extracted with DCM The
conmbi ned organi ¢ sdutions were’dried (Na28), filterd® and evapor at ed.
The resulting product was purified by Si02 chronmatography eluting with a

Et OAc/ hexane gr agkipeint BEQ4xQ B0 % skipGABY ' i orepleéd 0.5670 g of 50 and 6-
benzyl-2-tert-butyd3-fluorjophemet—= st - To =swl utilon of 50 (0.400 g,
2 nmmol) and MeCN (5 nLp'Wfs added?par mal dehydé8 25 (0.409 g (14 nmol),
MyCl2 (0.289 g, 3 nmol) M TEA (1. 05 M8 "ol ) and the resulting
suspensi on was stirred atmeefl ux overnight. The reaction m xture was cool ed
to RT and partitioned befyeen DCM (100 m4 and 1M HCL (20 nL). The aqueous
phase was extracted with DCM and the conbi ned DCM sol utions were dried
(Na2S™), filter ecjﬁa Is) Cspe%ent rﬁt eg i n VagHo 4 -mbihan&iiisdAamin®ghtall Was
purified by Si02¥hrjomatageap uting with a Et 0Ac/ hexane 30 gradient (O

to 5 %EtOAc) to ed 0.274 52a. WO

2010/ 072598PCT/ EP2009/ 067028 - 54- %5 - To a solution of 52a (0.270 g, 1
mml ) DCM (7.5 mL),,and MeOH (5,4L) cadded tetrabutyl anmoniumtribrom de
(0.627 g, 1.05 mm]I? and the resul]pfng solution stirred at RT for 3.5 h.
The reaction m xture was concentrated and the residue partitioned between

Et OAc 0 and,.H20 . ;he aquequs .| ayer. S extr.a i t OAC
(100" mSfePol o aXfigbRar A0 o INEnBHdRE SRy TS MR RAIEE KECR b Do T
) andehnme ah@8-Urbmo-2THEthg! apék (@0 MBCLE mAR LarkiGhb rdigling d6lueen (Ha2SH4) ,

filtered and evaporated. The residue was purified by Si 02 chromat Oﬁl‘ aphy
el ut i ndedtied at wHuEPTRE ghe x Bitercgetiom ifure ovap §0®jed mrdgrnrcentted fougue. o g

(359 - - i ) i s
cdden Rous iy ThEBidied p QR BONEY B Bl SR i) hendoul fiffrhat
suspenskoactsd with &IOAL abd tHe doatbirdrorgdifie cxtemet wan svq@endddl wakhtd with Fyitland
guenched with H20. The_ resultjing solutjion was partitioned be en, Et20 (50
) an§>ﬂ|‘n|9 r(eﬁgNﬁL%@ THESRIRREceAEgd lmgcwtﬁ&crﬁ%uw&lw&ft bYFHE2 or gani ¢
sol uti e ANS Hbal Mot o/ 5F Jo el TEYs conbi ned,
dried ?@280% aﬁ}fﬁlls ?tg[%gég and de)vg%%)r(atee%a{%%??oo?/ Ot@f)lc%%]g 0?6532%\/\% ch was
suf fici(@hbtoyopfée to use directly in the next step. 15 step 7 - To a

m xture of NaH (0.024 g, 60% m neral oil dispersion) and THF (1.0 ni)
cooled to 0 C was added 15-crown-5 (0.006 g) and the resulting sol ution

st i tt edtepar—Bo gisplution of Ko 6334 gt Ly mmpdlsind hgaerngl bk inga didtdiflaskrvasraddecet hy|
4-nit . i THF J
Fesul {10 TaAn PORTRINEP Ararh o gy ROk Al e P O By Bre 7

conpl etreflixh@rer@ghto | Thicireartioh nbdtufdwisléoded td R, eaquly KFesntutioa mchs ttfed dhdQherl )
was 20 added dropwi se over 10 min whil he reaction tenperature was

o Nt 2T (9 RS RSSO 1 SERU St F R e TBRSS e TPaiied g1 hoed by
1.5 h I ’ f b | o aqrhe
ool R B S e AR ECE A pR i bR, ST e
andl % hergapureousiclsayee diied(Nd:50dx altercdrod exapoeateds dl v drid BprOdwect (80 patified The

two organi.c solutjons,were. separa washed se tjal L th r,.and
br' ne. Saovis Raat e ShTRgD A PEN R0 S AT ME BB Bt B T a3

productgymsofeg.i fied by Si02 chromatography eluting with an Et OAc/ hexane
gradient (0 to 10% Et 0Ac) to afford 0.155 g (94% of 56. step 8 - A flask
was charged with 56 (0.100 g), bis(pinacol ato)diboron (0.068 g),

PAC12( RRIDS) -2T6 @.s6lbiog bf id@AA2(055 @72 ngolpaat BiGH Gl 3»as atdedans habonrafed at
90 C ovar 0 9 e 85 L eR SN and a solution of 98 (1,200 g, 8 mmol) in EtOH (10 mL). The



was cooled to RT and partitioned between EtOAc (50 nL) and H20 (10 ni) and
the organic 30 phase sequentially washed with H20 and brine. The aqueous

| ayer waswoeomemsted with Et OAc (50 nmlL) and the extra®C3I/BRe609/067028
sequentially washed with H20 and brine. The conbined organic WD

2010/ 072598PCT/ EP2009/ 067028 -55- extratts were dried (Na2S™), filtered
and concentrated in vacuo. The crude product was purified by Si02

chr onattmmapdlumﬁi whi ngre&' fbhz ah &mAcrﬁbemaﬂﬁn@mgmmn Wk fileerdddfrddgBAc) to
afford Q.042 81% (32% of St m crowave tube was charged with 58
(0. 042 HLITE. theinad @nse%ttlhgwﬂﬁw&ﬁ ﬁi&ramoe@slt@teg) Thpgrypiopzyduct wappeifipd

Na2CC8B 2 0
o S T PP A g g
concent(P@dBdof TOE resi due was partitioned between Et OAc (30 nL) and H20.

The aqueous | ayer was wi thdrawn and re-extracted with EtOAc (30 nL). The
extracts were sequentially washed with H20 and brine. The conbi ned organic

ext (rjiacr_mﬁer &o drSP]élélO(l Nf§2 00 £, ltﬂé\O@dmérﬁpf:’k@ (Homée it ¢ ariekiflas wasegeled The
Cr e, RS, 51 OB 1 TR S 8k S DG s

Conver $ir@#inefwas Qluelcﬂchéd 3J1ﬂhsl 0C/and. NG S DL (20 mla)ca@a itise MOWAR Wefs&:v@p(ﬁ@t%du rrﬁs
described in steps 4, 5 and 7 of exanple 2. Exanple 5 15 N

[ 3-t er fepeasRxiaetae Wi 1520 @edﬂ@%anzc @stmcwashsd withrsetih2Y Qoyﬂhep henyl]
-vi nyl ttom
1 ok e E e PR SRR UBREED o pomb L P B ustog My R EnRT

CASRN i80MalBCO3)?2 x TBiFI()] Bl,@lahd &nide rmgdéNhiﬁmD lﬂlterafdgmd(oﬁnaengf)ltede fTde added
The 20 re ction m s, heat ed ef | ux_an rred for 45 m hen
cool ed THIRMTHBIEESHITh ghroe ¥ shSeuanen Bebboras sl G Qb at i on
was adgqevigiPpdraq. ReoRT(71 894 oFtosr ed sol ution of

4, 5-di chl or o- 3- hydroxy-pyri dazi ne (0.796 g, CASRN 932-22-9), THF (10 nl)

and Et20 (20 nL). The reaction mxture was then heated at reflux overnight.

The reagdpi i)nAVVﬁB:r(ﬁmie&ﬁhlthsQhﬁgadldlltﬂlJ’QF(Ohﬁd g\MZ hhn(ﬂﬁzﬁssﬂy NUCI 02100 76Kty Act ed
with Et0OAc (150 ni). The agqueous_phase and re-extracted with

5 Et OAém(lq%ﬁ% (TgQ4 1. dxapelyen Pﬁlas)hféhl?&egq &elﬁtm@pl)wnwﬂ@%t%w and

bri 'dlﬂ,zdsﬁﬂ
con{:%nteg;g@g%g:gﬁh\@g%ugng#ﬂﬁéﬁ@é%gggg%?é fﬂ}eﬁ{ﬁlggdg% Wt g&c\ﬂiexane (1:1)
t o af f ocattibn @8xrastiried%y 80fC 66anight.eph@reactnRaixturSinak eoolbdtd RE ands char ged
with 66a 0 n of and H 11 nm) and

(1.3 nif ﬂﬁfﬁaef oot Bl @@\g@&aaég%&oﬂﬁ?}/ éhgﬁ‘&u?%‘é pﬁ%ﬁetgv S@@%a% an

connectgdadi& RitR&HJoO. S"F%@d'mlﬁﬂéh Sibhsib @Qtréc]’c‘é' @@retsb(ﬁﬂ%%tlﬂ‘lw Radied Rxgﬂle[qzé (R 20

shaken overni ght at under an at nosphere of 0 psi of hydrogen. To the
resul t innlg) asldltmmpodrlade@ ag¥ldedfilsiveKaM ¢oncelitetal me/atlhﬁe ‘Pregup gt atae puhibied bihe

sol ij(} %nO\ABhromalotg?arp ye utlrng L\j)&qﬁl £h ]gtl(ﬁc%er)?ager ggaldlbee Oft|0|3b§/r E‘%Kic) t AfS rc(ii 0.4260
g (45.8%) of 104.

step 7- A microwave vial was charged with 104 (0.120 g, 0.28 mmol), 108 (0.069 g, 0.31
mmol), Pd(PPhs)4 (0.033 g, 0.028 mmol), Na,COs (0.090 g, 1 mmol), MeOH (3 mL) and DCM
(1 mL), flushed with Ar and sealed. The vial was irradiated in a microwave synthesizer for at

25 115°C for 30 min. The reaction mixture was cooled, concentrated and the residue partitioned
between DCM (50 mL) and aq. acetate buffer at pH 4.6. The aqueous layer was extracted with
DCM and the combined extracts dried (Na,SQOs), filtered and evaporated. The crude product was
adsorbed onto SiO; (1 g) and added to a SiO; column that was eluted with an EtOAc/hexane
gradient (0 to 70% EtOAc) and the recovered solid triturated with 1 mL of EtOAc/heptane (1:1)

30 and collected to afford I-21.



with 5M KOH and H20. The filtrate was acidified with con HCL and the
resulting mxture extracted with DCM (100 nlL). The aqueous | ayer was

wi t hdr awwearrdiwe2st racted with Et 0Ac. 15 The conbi ned exwTEReew/06mee dri ed
(Na2504), filtered and evaporated to afford 0.791 g (83% of 66b. step 3 -
To a solution of 66b (0.100 g) and DMF622 nmlL) was added NBS (0.069 g) and
the resulting solution stirred art 50 C overnight. The reaction was
concent@(aﬂt@ﬁlsiirbtr\aﬁféﬂﬁl angl, 2ud1@xarbeﬁd1ﬁu@vnamiptyh@md3bﬁfemsn— Et 20 and H20. The

ayers Ml i RTINS0 R EEB 0 o Rz By%rﬁ@@m?@ﬁl‘)wﬁ@ue@ek%% e

or 93N Sua AT AP sgwagﬂca% @ i giEh Rl cuRRAR A 6l The

Et OAC/ hextad et @rladoeshighl The ré’&%ﬁh@é\cdok@toa@ 1’(0 Eudd &h &ﬁ&o@tl()ﬁ) 3PNa@Heksk of 68.

step - To a_solution of Pd(QAc)2 (0.076 g) an

tri 35 ( @Fi@?f’omtté (RemH e & pHihg adgapus l?efelgwaqthﬁ% P>jtr%edawah Epde00mis cpghy. wer e
dded | , |

Chsan TIBSELBY rbéd ik QARARNGINO ) MEAARREULEARRA dfic(enBlfind agdediO!

4,4, 6- tphasmvnwﬂjlﬂtedltny)HGwaﬁljl GV%)daﬁbz{ﬂdrthmeol(lﬁm]?ébdragted&ixmimbs wiDEt@Ad. t he

react | was heat ed at .refl ux r The reaction C d to RT and
barti t (GREATHE Vet FoRIbHsd does f%zséﬁd gy evtomyd tﬁ@f@%&ﬁ&%‘ “rayer was
W t hdr ap-ane-pRidxniR6hEed 104 th Et 20. The organic phases were washed 30
sequentially with H20 and brine. The extracts were conbi ned, dried
(Na2504), filtered and WD 2010/ 072598PCT/ EP2009/ 067028 -57- evapor at ed.
Thel( estoue- Nasicfowraive vadwhy clbir@ell whhk QM((D@F(B@B}'mﬁbm bﬁ@&pﬂ&h&d”lata)thboron

Et OAc/ hexane gradl ent (0. to 30% FEt0QAc) to ‘ér /% of 72. step 5
- A mi éP8nAge” M), MC@H&%}Q%M f'ﬁs(ésnﬁ(thﬁdefdm@[lgb blpmn(/ 207 PhysPhins s &os

vas 11 GoRed T Carann. U5F e VRN & OBy nie A RO @ e d ek e

at 125 tke flosk wik3 avhcuatcread hadctiiled withxArimd sedsd. cD@xent ML):wamctdedahédlei n

vacuo. The residue parti.tio bet.ween DCM ( 25 0 The
or gani ¢S3HpRAC <§ hgd’V\W’t%P br ﬁﬁéeafgomxmﬁﬁh‘?éasaft?ﬂ gﬁﬂﬁ%@ xeégtemtée
ext fﬁiCtE%éA‘éﬂ(ﬁib HEY RS ofHahic &H@a%gawsﬁed @ﬁﬁérﬁmﬂ@ Rx%thq@Jﬁ)(lf@ﬁrﬁL% ghd Gishe &0
(Na2SO™4), filtered and evaporated. The crude product was purified by Si02
chr orratmig)r dpéd/ (N800 tjltweti lanéy eﬁ@OEattﬁiAcTheeoraéﬁeprgda@ iveas ttritieatecowdd 3448 ®AC) to
afford ?f J? ¢ é g@s -13. 1-12 can be prepared in accord with the
procedlﬁl &k % % 8 and 2 by coupling of 4,5-dichloro-3-
hydr oxy- pyri dazi ne and 3-brono-5-tert-butyl-toluene. 1-16 can be prepared
in accord with the procedures in Stﬁ%.ﬁp% @ 2 by coupling of

ro

4, 5-di chl or o- 3- hydr oxy- pyri dazi ne a no-2- tert-butyl-anisole.
15Exarrp]Ne(46{(E.D-243 3-Dimethyl-7-(3-0x0-3,4-dihydro-pyrazin-2-yl)-2,3-dihydro-benzofuran-5-yl]-

4- 1.2 4te ydr o- pyri m di n-5-y1)-2-nmet hoxy-3-trifluo
nE%O[ hﬁ%& Q?I]Ya/ﬁ“ﬁﬂ%ﬁ?é“[ﬁs%%vfi? hanesul f onami de (1-35) The title

corrpound was prepared in accord wth the sequence described in Exanple 31
except the starting nmaterial was 2-triflgpronethyl-phenol (CASRN 444-30-4).
Brom nation of 2- 20 hydroxy-3-trifl uQrglethyl -benzal dehyde (244) was
acconplished by stirring 244 with N n MeCN at RT. Reduction of the nitro
group and sul f onyR At Rep am neMy* Nr{ e 4 E) - 2-
(5- brono- 2- met hoxy- rifl UO'I“O'I‘I‘EP hyl - ph - vi nyl4—pi*enyb3 - et hanesul f onam
i de (246) which ' cat al yzéd4 coupling of with 137
to afford 1-35. Me

Me Me
104: R =Br 112
Me Ar = 4-methanesulfonylamino-phenyl
| O~FMe
110: R= *_B'O:QMe
step 1 Me

step 1 — A dried flask was charged 104 (0.250 g, 1 mmol), bis-(pinacolato)diboron (0.165 g, 1
mmol), PACly(dppf)-DCM (0.097 g, 0.12 mmol), KOAc (0.174 g, 1.7 mmol) and DMSO (16



Example 7 25 N-(4- { (E)-2- [3-tert-Butyl-2-netho xy-5 -(3 -0 x0-3

, 4-di hydro -pyrazin-2-yl)-phenyl] -vinyl} - phenyl)-nethanesul f onam de
(1-11) WO020M07298598PCT/ EP2009/ 067028 ... step 284a: PRTAPD2/087s R =
NH2 step 3,... 84c: R =NHSO2Me 86 Arl-11 Ar = 4-met hansul f onam do- phenyl
The conversi on of al dehyde 28 to the st#d bene 84a can be carried out by
Wadswor t h- Hor ner Enmons condensati on with di et hyl

(4- ni t mobemdyiy ﬂ@k&s&h&a&ﬁat &s"@lesmigbedrlhenres&tem rﬂuXere eaopdled o RTaheép 2 -
A m xture of 84a (788.3 (lg . iron (471.2 8. 43 mmol and NH4C1
(866. 7 Dagitiongd betw a0 %@waecé@t%y(a}@m&lewgm laygss Wag Meahos fiveef | ux
for 4 t ltrate
was ¢S o B S G O o B P pb BRI

bri ne, pisduetdwaNaR8od)qn § 510, ep kuhracldticowak nh Ead Ad/heaneacatertt @0 af 3@6d 709 ny

959 s..a yel |l o [ O The remaining steps sul fonyl ation of the
( r?e %Tépgﬁ??)%ffqrﬂﬁrlgg@\glgé%logp@he pi nacol Ibolrage (sltoep Z), Sﬁzuk: coupl i ng
vvlth 2- chl or o- 3- met hoxy- pyrazi ne (step 5) and cl eavage of the pyrazine
et her .can i ng At A S
and 5 %M'a%lgr%yaggg ag@% gégleﬁg@g{g grzégpec ve1|g§6%6§ (_)LQ?B%&E
pr epar &d(Rerta),qaoes g/ oelmﬁmbl); NagI@P(01067280i63 1 hehd 1adcOMi (B hInL) and DCM (1

3-bronp-5-tert-hutyl 15 benzal dehyde [ CASRN 241155-25-1]. anple 8 N-(4-
{ (E) - 24n0)-angthe %Wa@ea@é Al 8hlpyernight. ol hotubo was flysheg oy HlAr scaled and

- Pyri daghflada Yad nRAERULd syn\’lle@f&leg at"1 18R Ao A%t MARGS LAY F61cl to RE)and

10  partitioned between DCM and H,O. The combined organic layers were washed with brine, dried
(Na;SQ,), filtered and evaporated. The crude product was purified by SiO;, chromatography
eluting with an EtOAc/hexane gradient (0 to 40% EtOAc) to afford 0.063 g (56.6%) of 112.

step 3 - A round-bottom flask was charged with 112 (0.081 g), HOAc (2.5 mL) and 48% HBr
(50 pL) and the resulting solution stirred at RT for 7 h. The reaction mixture was poured into a

15 mixture of ice and H,O and solid NaHCO; was added until the effervescence ceased. The
solution was extracted with DCM (50 mL) and the organic extract washed with brine, dried
(Na;S0y), filtered and evaporated. The residue was adsorbed onto 1 g of SiO, which was
applied to a SiO, column and eluted with a MeOH/DCM gradient (0 to 10% MeOH) to afford 43
mg (64%) of I-23.

20  2-benzyloxy-3-chloropyrazine (114) — To a solution of 2,3-dichloro-pyrazine (50.0 g, 0.335
mol), benzyl alcohol (39.9 g) and THF (250 mL) was added solid KOH. A slow exotherm

occurred which raised the temperature to around 40 °C. The reaction was maintained at 40-45 °C
until the reaction was complete. The salts were washed with water, the THF evaporated and 114

purified by simple distillation.

25 Example 11
N-[3-tert-Butyl-2-methoxy-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-4-(2,2,2-trifluoro-
ethylamino)-benzamide (I-20)



WO 2010/ 072598PCT/ EP2009/ 067028 step 1 - A suspension of 64 (3.091 g, 0.013
nmmol ), My turnings (0.313 g, 0.013 mmol) in THF (5 nL) was heated at refl ux
for 45 mwothevm7e8l ed to RT. A solution of 90 (0.350 gpCO/ERO®9MWMRY and
THF (5 nL) was added and the resulting m xture was heated at reflux for 5
h. The 5 reaction mixture was cool ed t-64RT, quenched with sat'd. NH4CL (20
m.) and the resulting solution extracted with Et0Ac (100 nlL). The conbi ned
organi ¢ phase was wished with brine, drHed (Na2s™4), filtered and
evaporated. The cn ] oduct was pur 0oy Si 02 chronmat ography el uting
with an Et OAc/ hexalge _uradienk (0 $8-,50% tlﬁhaff@&pd; 0.4810 g of 92a.
10 step 2 - A flaskfwas rged 924 ( M g, 2-mmet) 1dahd HOAc (3.0
m.) and Br2 (0.23 n¥) d dropw se. esul ti ng sol uti on was heat ed
to 70 Cfor 5 h., cooledlto ¢ poured into ilce 8 water (10 ni) and
extracted with DCIVI (10 m?j“esThe organi ¢ extr & was washed with brine. The
organi c extract was brine (10 nmL)gand the conbi ned aqueous
fractions again e%?%wﬁ%%%wg@w The conbll)lﬁed organi c extracts were
dried (Na2SO4), 15 filtered and ‘concentrated. The crude product was
purified by Si02 chromatography eluting with an Et OAc/ hexane gradient (0 to

60% Et QAQ)2 2 ar@fubR)-Eth Plafdndd-tedDid ¥id ¢12696b. Step 3 was carried out in
accord wth step 5 of exanple 5 to afford 1-18. The crude product was

puri f i SEEDPEYy~ 5P @zsol@ﬁ%ﬁﬁ/ﬂ@a}n@ph@zelqm%@ %&tﬁH rmpedAg ThéxdQenkk weicsie 00 t o

60% Et 0

~di hydr Q%?/as flﬁfi%{@lfﬁlogoa%%y éﬁ%dr{ugﬁ?? 'ﬁL[ﬁ enzo utll?%t?]le gesﬁl%llnf gofﬁﬂon gtl'u‘if)ed for

- phe‘,'nyll)h nelich@aaul rﬁmﬂﬁMEp()ﬂre& ib)lto 1&’&3(320 L )\ rhASBEWEITE EEZ@&QVeGH%@a’ZB H
1710 v&%[sﬁgd w1ﬂ} I%IIIjOOaﬁzi a1=r drle to a nes ég OI@ISO fn 4962?28-@91u0?o-acetylarnino)-benzoic

acid (120).

step b To a solution of 120 (4.29 g, 18.40 mmol) in MeOH (50 mL) and toluene (75 mL) was
added dropwise trimethylsilyldiazomethane (15.64 mL, 31.3 mmol) until the yellow color

10 persisted. The resulting solution was stirred for 30 min then the reaction was quenched with
several drops of HOAc until the yellow color disappeared. The solvents were evaporated to
afford methyl 4-(2,2,2-trifluoro-acetylamino)-benzoate (122) which was used in the next reaction

without further purification.

step ¢ — A vial was charged with 122 (1.0 g, 4.05 mmol) and DCM (15 mL) then

15 tetrabutylammonium borohydride was added. The vial was capped and heated overnight in an
oil bath at 50 °C. The reaction mixture was cooled to RT and the DCM was evaporated. HOAc¢
was added dropwise until H; evolution ceased. The solvents were evaporated and toluene was
added. The mixture was made basic with dilute NaHCOs3, extracted with EtOAc, dried (MgSOy),
filtered and evaporated. The resulting solid was recrystallized from hexane to afford 0.349 g of

20 methyl 4-(2,2,2-trifluoro-ethylamino)-benzoate (124)

step d - To a solution of 124 (0.349 g, 1.497 mmol), MeOH (3 mL), H,O (1 mL) was added
KOH (0.420 g, 7.48 mmol) and the resulting solution was heated at reflux for 1 h. The MeOH
was evaporated and the residue diluted with H,O (15 mL) and aicidified to pH of 2 with 6N HCL.
The white precipitate was filtered, washed with H,O and air dried to afford 0.278 g (85%) of

25 126.



106 step 1 - To a solution of 94 (2.457 g, 14 mmol) and acetone (75 nL) was
added K2CO3 (4.907 g, 36 mmol) and 3-brono-2-nethyl propene (2.0 nm, 20
nmol ) andwoOhelwesist i ng sol uti on was heated at refl ux oPETmPIN0/067Dhe
reaction m xture was cool ed and concentrated in vacuo. The 5 residue was
partitioned between Et0Ac (150 nlL) and6$#20 (40 nmL). The aqueous phase was
extracted wwth Et 0OAc and the conbi ned organic extracts were sequentially
washed swiptih- TR0 seintordsf 68, (0740 (M2 2564) in FIOIAEN StnBNH adeRCEBH kL ethn n
vacuo. The residue was purified by Si.02 chromatography eluting with a

Et 0Ac/ ABXAnE-¢ft3al-eht-83 omad) sy the poaetion sirggdias R %.r 34. JThegssulfons Hptge waso
step 2 - i - d, L b i n..a
ar i od_FPASE FuEPLELET T ARG oyt TR Hh SE08 " 3BE Eatpintd Pl e
(0. 241 dgied &WigSOLE fitteredland rgapeodted.i i dredt paddadt wafpunticdbeSidght . The
reaction m xture s.cooled to RT, a 10% KF | uf s, added t he
res tiCH@rwﬂgrms UtiRg Y [ih an ?{‘PM@GXWM% ?@tq o .Cwégﬁﬁ%@@gﬂ&er e
separ at(gglg%lefq{@ organi ¢ phase was sequentially washed with sat'd NaHCGO3
(50 nmL) and brine. The conbi ned 15 organic extracts were dried (Na2SO4),
filtered and evaporated. The crude product was purified by Si02

chr omatsggraaphymietuad o NOLOW0LNH 73, DMK hensneK @Hadioente, (. Q48 enndd]yoPREV 5006 HaOf or d

1. 855 850/()) of 98. step 3 - To a solution of iqdine (2.055 % 8 mmol) and
Et OH (g@- it p) HkMsQied faf)s‘dﬁwlr&ﬁi weers] pipeosplgie phHe fqra 5 oBhqcatdysigs) and a
sol uti ; L

2010/ 073654 S OB sETRg et Butihd feto il iy T IR EMBAG, Thgangops -
RT. 10Th@hasesudstdgan extraped siithrEtQ@s dnid [thecmobindd angghic ERtrdcTEVetehtiziep M SOn s ed
with EtOH and the filtrate conceptr d. The, crude product was purified by
S 00 CHIGHAD PR TBIetEr Hei s ATSEARE ok AEB STaBE 8. t o 1006 DOV to
afford 2.001 g (90.5% of 100. 5 step 4 - To a solution of 100 (2.00 g, 7
ol ) 10AC ' [ f |l e r added
dr opui SBhghersohtnTehak b Burt EL RS, PAP(ERALE D0 Hhulhy HETO @RS,

br om ne.20Esmao HNOIFEA 0.060 HDYasd dryNaRIBAQ Inl( 20agdtiredrad 60 he uhlfdAaniass d.
evaporated. The residue was extracted wth Et20 and the o;}g}gni c extract

was heﬁ Therepcsigr was dNatabogth Hibandvden axtisnigd evithelt e kLheortinde iieeth Et 20
P00 g BF FRe gy B RS R TS TR

puri fi ed apyreSir@dryciOe M bglh@pleyelepad wige with F%aMoOM/BeMheafrddBemt o{1D28 o
10% DCM to,afford 1.5960 g (71.5% of 102. step 5 - A mcrowave vial was
char ged® ®YeHOW 4. 750 g, 2 rmol, assay 95%, 102 (0.708 g, 2 mmol), K3PO4
(1.404 g, 7 mmol) and Pd(PPh3)4 (0.127 g, 0.11 mml) and the tube was 15
evacuated and back-filled with Ar a%’garﬁ)@g&d To the vial was added DWVF (10
m.) and the reaction mxture stirred a C overnight. The reaction

m Xt ur e4\Aasine-Oo| 3 cert-but I -arthgxar 3-( -0 xne 3-deydee @yrifa20-4 (A RPhanly) |-l@ndarhide ( 20
m.) TQF g)([:]ueous phase was separated and extracted with Et20. The conbi ned
or i %k racts were sequentially washed with H20 (2 x 20 nL) and bri ne,
dried (Na2SO4), filtered and concentrated in vacuo. The product was
purified by 20 Si02 chronmatogrgphy eluting with an EtO0Ac/ hexane gradient (O
to 30% Et0Ac) to afford 0.4260Ng_f@5. 8% of 204,NQtep 7- A mcrowave vi al
was charged with 104 (0.120 028 mmol) , (0.069 g, 0.31 mol),
Pd(PPh3)4 (0.033 g, 0.028 nmpN# N 388 g, 1 mol), MeOH (3 nL) and
DCM (1 mL), flushed f##h+— and se : e vial WasmirkFitiated in a

m crowave synt hesi zer f Qfepat OMe step 2

step 1 - A microwave vial was charged with 66b (0.10 g, 0.297 mmol), 4-nitro-benzamide (0.049
g, 0.297 mmol), Cul (5365 mg, 0.030 mmol), K,CO; (0.082 g, 0.593 mmol), N,N'-dimethyl-
ethylenediamine (5.23 mg, 0.059 mmol) and toluene (1.5 mL). The vial was flushed with Ar,

25 sealed and heated at 90 °C overnight. The reaction mixture was cooled, diluted with H,O and



25 115 C for 30 mn. The reaction m xture was cool ed, concentrated and the
residue partitioned between DCM (50 nL) and aq. acetate buffer at pH 4.6.
The aqueowe 20eyEes9as extracted with DCM and t he conmbi nedTa&PReOsD28lr i ed
(Na2SO4), filtered and evaporated. The crude product was adsorbed onto Si 02
(1 g) and added to a Si02 colum that -t&s eluted with an Et 0Ac/ hexane
gradient (0 to 70% Et0Ac) and the recovered solid triturated with 1 nlL of
Et OAc/ heptargadtdd ¥jth 3B0and Teekbebined eitt@ao@ﬁc worediribd ZMgSOWQﬁltered and
2010/072598PCT/ EP2009/ 067028 -62- 4-( 5-T etrapmethyl - [1, i o
xabor o cPagEngated yn Wgyrﬂhaaﬁqdﬁpso %h@a&@f@yrhedﬂnﬁ% Wﬂi@@ f%ﬁﬁﬁz&@ %s
char ge nmol ) ,
cusor. argbt sy (B e B e Mk ¥ SO RO AP OARER e S ek 28 s
stirred and heated at reflux overnight. The reaction was cooled to 0 C and

an aq. s&plaut ixoRix@hre NEPES v@95Dg, adgietnmhat)i Pd%% m%]we% #,0)TREO AL USRS ah@Y er
C

was thrice extracted with EtOAc (500 nL ea e conbi ned extracts were
dried (Nhe@lém hyﬂrqg@@%téaataaﬁm@hap@p@swe ovgieighe nBasolgioaqursdilsrishiisaighas
adj ust t HCL tr th
Et OAc. LeIQheEX Fi gﬂc gltlw[e &a@ eldneg@@ rdlegd0 %’Nag(g‘!tﬁl?ﬂf? ntaaeér% rgtl §bg§§rd:ﬂ ed
to aff glde éex%%p@d@xﬁth%%Mé@Hﬂ)CMl-ﬂomﬂbnﬁlﬂm@&l-l@ne (110) 10 step 6 - A

m crowave vial was charged with 110 (0.400 g, 3 nmol),

bi s- (pi nacol at o) di bor on (0.934 g, 4 muol),

di cycl ohexyl [2',4',6"' -tris(1-nmet hylﬁxmpl)e[lﬁ 1'-bi phenyl] 2-y1] - phosphi ne

( XPhos, 0, Pd2 a).3 | a

(0. 902 NO(4 {%ﬁ%l[? % ﬁ&l{‘eﬁ% T A T L L e I el
seal(ed phalﬂ)cﬁiamaﬁ@sum;hamﬁls (Iad:d)ed and the reaction heat ed at 110 C
overnight. The reaction m xture was cooled to RT and extracted with 15

Et OAc (120 nL). The organic extract was washed sequentially with H20 (10
m.) and brine (10 nlL), dried (Na2804§n filtered and evaporated. The crude
product was triturated with Et2 @afford 0.217 g of 108. Exanple 10

N (4- |
{(E)-2-[3,3-Dinethyl.7-(3-0: (3-gxo0- 34 =t
ran-5-yl1]- 20 vinyl} -phen | ) - met hanj fonam de d23) Tn NO WO

2010/ 072598PCT/ EP2009/ 067928 - 63- nL doMee flask was heated at 85 C
overnight. The reaction mxture was cqgjed to RT and partitioned between
H20 (10 nL) and EtO0Ac (100 nlL). The or r’nc | ayers were washed five tines
wi th H20, then once with brine, dried 2S), filtered and evapor at ed.
The crude product was purifi edr 5ri-metgnepionyla g ehenyls i ng with an

Et 0Ac/ hexane gradient (0 to 30%5 EtOAc) to afford 0.108 g (39% of 110.

step 2 - Amcr ave V|al . rged 110 (0.09 nmol 114 (0. 060
g, 0. 27-Hig oS Baeenay g e 4B o 1P of ﬁ\@’?&%%@*b@ilﬁ‘dm@ 831
nol ), (W@'@ 53 rﬁi*ﬂﬁ)l @K‘Sl@@l@gd@ 30- l) 50% silver carbonate on CELITE (3.467 g, 6 mmol)

and toluene (30 mL) was added benzyl bromide (0.75 mL, 6 mmol) and the resulting mixture

¥zi n-2,y1) 12, 3- di hydr o- benzof u

15  heated at 125 °C for 1 h. The reaction was cooled and filtered through a glass microfiber filter
which was rinsed with toluene. The filtrate was evaporated and the residue purified by Si0;
chromatography eluting with an EtOAc/hexane gradient (0 to 10% EtOAc) to afford 0.140 g of
132,

step 1 - Suzuki coupling of 132 and 86 was carried out in accord with the procedure described in
20 step 5 of example 1. The crude product was purified by SiO, chromatography eluting with an
EtOAc/hexane gradient (0 to 50% EtOAc) to afford 130.

step 2 — The debenzylation of 130 was carried out in accord with the procedure described in step
7 of example 1. The crude product was triturated with EtOAc/Et,0 to afford 1-22.



m.) and the flask was heated at 85 C overnight. The tube was flushed with
Ar, sealed and irradiated in a mcrowave synthesizer at 115 C for 40 mn.
The reactwonowas2:8ol ed to RT and 10 partitioned bet weeRCDER@aw6129. The
conbi ned organic |layers were washed with brine, dried (Na2SO»4), filtered
and evaporated. The crude product was -ptrified by Si02 chromatography

eluting with an Et OAc/ hexane gradient (0 to 40% Et0Ac) to afford 0.063 g
(56 6% of 112. step 3 - A round-bokitganpleliask was charged vvlth 112 (0.081

8% HBr (5 L and th res It| sol rred
at RT % P@Wﬂ%ﬁ@fﬁ? 2&%4%) te ‘8?% h,&’sr ;wupe 0 Zame Ry b Mée and
H20 and,SeldeshiNg nYBEnARAAIRA HRIHY &1 183 er vescence ceased. The sol uti on
was extracted with DCM (50 nlL) and’t he organi c extract washed with brine,

dried (Na2SO4), filtered and evaporated. The residue was adsorbed onto 1 g
of Si 02 which was applied t oA SNWO.8el utm and eluted wth a MeOH DCM
gradient (0 to 10%0I\/e0H) to ord 43 ny (649 of 1-23. 20

2- benzyl oxy- 3-chl or ' ex114) - To i on ofter 3- ﬁ% hl or o- pyr azi ne
(50.0 g, 0.335 nmol), ke al cohol (39. gng)dand THF {25t 5)C was added
solid KOH A slow exo m°occurred which rai sB@®he terrperature to around
40 C. The reaction was faintained at 40-45 C until the reaction was

conpl ete. The salts ws4e washed with water,13the THF evaporated and 114
purified by sinple distillation. 25Exanple 11
N-[3-tert-Butyl-2-nethoxy-5-(3-0xo0-2, 3-di hydro-pyridazi n-4-y1)-phenyl]-4-(2
, 2, 2 t rstebl oo etrmytuaerd Hide SHe (Mgl d). 231 ma®)), 1§0(33000/ 072 5a8PCTAERROISL867028

2o a ( 23ap: Neteh @ marp igpln St Caitinnd Dot Ih A Tl 8L 53604
ol ) i06 figA0 029 nihdl). caRlse fitibR nBxerd\@as jegedwith iAfr MPfoQ%@Trﬂlﬁ aRdMnedr i de (3

m., 21.24 mml) and the resulting solution stirred for 1 h. The reaction
m Xt ur errgdstedou GHICTOW’@Y)G #yehesBOOAtHLY “Grfor 401@1mH‘L1CearpirIééM§| analysesfaflaner ed,

washed air ed t.0 af
w055 it shiied Bt aRltanfl lafihs S Rided i theduitiof i whlsoiedris R Gtse on of
1201(( 4528 lgcm&;dﬁlﬁltém@th)romgh @EQHH §0c mmﬁatams tolddttiged ZIEd ﬂmb)cnmsm@dﬂed

dropwi se trinethylsilyldiazonet hane (15.64 n, 31.3 mol ) until the yellow
col or Wwas purified on a preparative TLC plate developed with 6% MeOH/DCM to afford 7.4 mg ot I-
25.
Example 15

N-(4-{(E)-2-[3-Cyclopropyl-2-methoxy-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-vinyl} -
15 phenyl)-methanesulfonamide (I-26)

?OH step 2 \? step 4

140a R=H 142a: R'=H step 5: 144a: R" = NO,
140b R=CHO 142b: R'=Me 144b: R" = NH,
step 3 step 6 [
step 1 144¢: R" = NHMs

step 1 — To a solution of 140a (0.438 g, 3.3 mmol) and MeCN (7 mL) was added
paraformaldehyde (0.661 g 22 mmol), MgCl, (0.466 g, 4.9 mmol) and TEA (1.78 mL, 12 mmol)
and the resulting suspension stirred at reflux for 7 h. (N. Gisch et al., J. Med. Chem. 2007

20 50(7):1658) The reaction mixture was cooled to RT and partitioned between DCM (100 mL)
and 1IN HCI1 (20 mL). The aqueous layer was extracted with DCM and the combined DCM



10 persisted. The resulting solution was stirred for 30 mn then the

reacti on was quenched with several drops of HOAc until the yell ow col or

di sappearw0.20fg238| vent s were evaporated to afford net RgII/EP2009/067028
4-(2,2,2-trifluoro-acetyl am no)-benzoate (122) which was used in the next
reaction without further purification-68tep ¢ - A vial was charged with 122
(1.0 g, 4.05 nmmol ) and DCM (15 nlL) then 15 tetrabutyl ammoni um bor ohydri de
was addedtactd herevdradd (m%@&ml%ﬂecaﬂdl éi@pdr@d:domé ﬂflglbtprddhcaWaderlflbﬁtHy $02 50 C
The reaction m xture was oled to evapaor at ed

added &h@mt%ammqlvtm@w%n Ef%ﬁ/he%wd%éo g%:’r%eﬁﬁ%cmaéf%@&&%at ed and
t ol ueng Nas, )g degsh, The m xture was made basic with dilute NaHCO3, extracted
W th EtZ) ried (MgS™4), filtered and evaporated. The resulting solid was
recrystalllzed from hexane to afford 0.349 g of 20 nethyl

4-(2, 2, ?_ep zu Blapmen&t @M@mm)cahﬁ@mwmét%mﬁérﬁﬁoﬂmm tidrémsielidbdcerd of 124
(0. 349 1.497 mol ), MeOH (3 ni), H20 é n.) was added KOH (0.420 g, 7.48
mol Y azﬁﬂl thp grocedwik desrgibed Inustem ofieaninia f dejafierdridn whighowasipusifict iy SOOH was

dified H of
2" tn R R R SHE R ok kb R BB B T 120 and e
dri ed tO afford 0.278 ¢ (850/() of 25 126. WO 2010/ 072598PCT/ EP2009/ 067028
- 65- 3L o-VRuR128h Wf 'l@ﬂl @Es @d@ﬁe(( Qutgﬂ' ZC&)’I‘d Qf‘lt?l‘lﬂe %@é&uré BB ke 41L)

IS adde ropw se,” con HNG3 (O and the reaction stirred
at RT faﬁnexaznpie 4Th@ffo@sm2b|mlgclmms u$eé wvdmup@dm@@lad)pmﬁ@tmxt ure of ice and
H20, twi ce extracted with EtOAc. The conbi ned extracts were dried (MSH),
filtered and evaporated. The crude product was purified by Si02 5

chr omat%‘@rf‘a rondansationp AdEh and d@bﬂé‘rw&rﬁdq?@zsdrp&eﬁ@wm@ms@am%@f oyerotdo

gy Wy il POFR LT M 40 L8 Aftiod?

was st|chroenhto|g’rdpitye]lutﬁligmﬁh)hﬁEﬁ)At/hb}&nE@radleﬂn(O fhe)%cdt@Ahypst was filtered and
evaporated. The residue was partitioned between H20 and Et OAc. The aqueous
10 phase was again extracted with Et0Ac and t he conbi ned organic extracts

were dtead ¢ Wgscangpen&pn PEHR (Qrﬁiocgorl'@ﬁnmak)eMeQH (3daule and ddnlrwag

126 (0 B S ARTOSR0GAT iR B A @238k iyt ofberod) %@éh%{'? | énd

dry DI\/Ees(uamgh)nxv\ﬂs waik hedted aad stﬁfbdavuﬂﬂgrt abreflu@r T.ﬁe deactmenﬁﬂmtw@rtow&a to
diluted with H20 and twi ce extracted wth EtOAc. onbi ned extracts 15

ver B wdshan ffered fpenghgy glass mickpsdey filter whigh vgs &ﬁ@?deWpMchPBE OA¢P(Mude
producty %n% wa% g‘ﬂ{}%@d Bﬁ&?ﬁﬁﬁ%efdybeﬁwe% [ﬂsﬁi \A@P%%)da%&%@ﬁ@ rhiy. Cfhe th

7% IVEO to a as a ye
Exanpl erdddic extract was Washed w1th brlne and the brine was back extracted with DCM. The

4- Ami t-b t (3: 2, 3-di hyd h
y1] bkl ViR vEremial (NSO SHERT Sidsapoui e RpKEES I BB P
(0.10 Q)f 1@4129/?110'E'Weis)usecfjfmnﬂhé h@xtl%?éibzv%@ﬂdii@a&(ﬁtl&ﬁs?&gplﬁ&at@g? mmol ), Cul (5365
ng, O. C33 (0.082 g, 593 mmol di net hyl et hyl enedi am ne

(5.23 ng, 0 059 rrm)l) and toluene (1.5 nm.). The vial was flushed with Ar,
20 step 6 — Conversion of 144b to the sulfonamide 144¢ was carried out in accord with the

procedure described in step 3 of example 1. 144¢ was purified by SiO, chromatography eluting
with an EtOAc/hexane gradient (0 to 30% EtOAc).

step 7 — Palladium-catalyzed coupling of 108 and 144¢ was carried out in accord with the
procedure described in step 7 of example 9 to afford 1-26 which was purified by SiO;
25 chromatography eluting with an EtOAc/hexane gradient (0 to 80% EtOAc).



25 seal ed and heated at 90 C overnight. The reaction m xture was cool ed,
diluted with H20 and WD 2010/ 072598PCT/ EP2009/ 067028 -66- tw ce extracted
wi th Et OAVO 20tve7e98bi ned extracts were dried (MgSO4), fiPCraredantd2s
concentrated in vacuo . The crude product was adsorbed on Si 02 and applied
to a Si02 colum and eluted with an Et-6%c/ hexane gradient (0 to 20% Et 0Ac)
to afford 35.8 ng of 128. step 2 - A mxture of 128 (0.052 g, 0.012 nmol),
Pd/ C (26 ng, 50% H20), EtOAc (5 ni)Esifpk IseOH was hydrogenat ed at
at nospheri c_pr re overnight. The solutjqn was filtered thrqugh CELITE
and T hoRri (ELEIT S0 pmat dufi ol er a0 pr e s a4y BRI

pr epar i hO2y Tyl phchy HaHah ARG WIS HO0H DM to afford 14 my of
-19. Exanple 13 (4-

{(E)-2[3-tert-Butyl-2-nmethoxy-5-(6-0x0-1, 6-di hydro-pyri m di n-5-y1)-phenyl] -

vinyl} - 10 phe ) - n@¢phanesul am deef1- 22
4- benzyl oxy- 5- D- Pyl di n 2) —t& a f
Ofi. 00 g, H, CASRY

4( 3H) - pyri m goT .
carbonate on CELBAE (3.4484& g/ 6BAMDI) and t¥
brom de (0.75 nL, 6 mmol) the resulting mixture 15 heatmd at 125 C for
1 h. The reaction was cool 2and filtered through a glass m.crofiber filter
whi ch was rinsed* gh tol uene. e filtrate wal evqggg@lgg‘. T resi due
purified by Si02 Nepgt ogr aphy el uting with an Et OAc/ hexan adient (0 to
10% Et 0OAc) tostaffo. 140 g of 132, ten L €P 1 - Suzuki coupling of 132 and
86 was carri efPgut d with thé™B oced_ur?_.gescri bed in 20 step 5 of
exanple 1. The crude Qgetst was purified by 5102 chromat ography el uting
with an Et 0Aci¥exane 8¢ afli ePt (0 to S50%~ELOMMs to afford 130. WO
! 14 2- {2- [3 -tert-Butyl-5
-(2,4-dio xo -1, 2, 3,4-tetrahydHo),Bp Mdin-5 -yl)-2-nmetho xy-p henyl ]
-ethyl} -5 - nethanesul ¥dnyl anmi no-benzgic aci d nethyl ester (142) 5 step
1 - To a mxture of the 84c (100 ny, 0.23 nmmol), 137 (53 ng, 0.34 nmol,
CASRN 70523- 22-7), Na2CO3 (73 ng, 0.69 mmol) in MeOH (3 nL) and DCM (1 ni)
was ;ad @@t 1t ha 11894t BRbIN46 (vt IBr0nkd- D22t I THrd pend REs S@riet lo@NinHc¥d rd vEt WS

W

pur ged Argon for two min and then ' '
procedure in step 1 of example 9 to afford 148 which was purified by SiO; chromatography

eluting with an EtOAc/hexane gradient (0 to 10% EtOAc).

step 2 — A dried round-bottom flask was charged with 148 (3.720 g, 15 mmol), benzene (150
mL), tributyltin hydride (6.695 g, 22 mmol) and AIBN (0.251g, 2 mmol) and the reaction

10 mixture was heated at reflux overnight. The reaction mixture was cooled to RT and a 10% aq.
KF solution was added and the resulting two-phase mixture stirred vigorously for 3.5 h. The
phases were separated and the aqueous layer was extracted with EtOAc (150 mL). The organic
phase was washed with brine, dried (Na,SOy), filtered and concentrated in vacuo. The crude
product was purified by SiO, chromatography eluting with an EtOAc/hexane gradient (0 to 10%

15 EtOAc) to afford 2.53 g (90.6%) of 150.

step 3 - To a solution of iodine (3.091 g, 12 mmol) and EtOH (40 mL) was added Ag,SO4
(3.798 g, 0.12 mmol) and 150 (1.00 g, 6 mmol). The brown suspension was stirred at RT for 2 h.
The mixture was filtered through a pad of CELITE and pad was washed with EtOAc/EtOH. The

filtrate was concentrated in vacuo. The crude product was purified by SiO, chromatography

20 eluting with an EtOAc/hexane gradient (0 to 10% EtOAc) to afford 1.71 g (68%) of 152a.



irradiated in a mcrowave synthesizer at 110 C for 40 mn. TLC and LCMS
anal yses of an aliquot showed product and starting brom de. The reaction
m xture WO 200072398t 0 RT, diluted 10 with DCM and fi |t epea/EPRo00Ogo2ECEL] TE.
The filtrate was concentrated and the crude m xture was purified on a
preparative TLC plate devel oped with 6%MeOH DCMto afford 7.4 ng of |-25.
Exanpl e 15 N-(4-

{ (E) - 2s[c3-Cyovapholamdn af mdaheasycabriddou@X0adtort WithytadrRo @duicddztibed-iy dep pheny 1
]-vinyl} - 15 phen¥l)-nethanesulfonanid?%él-ZG) 1-140a: R = H 140b: R =
CHO st & Stanple $40 giford 152k whiol wagused wjghogit addlittonad pyrificpsign. R = NO2 5 step

6144b: R' = NH2 144c: R' = NHV step 1 - To a solution of 140a (0.438 g,

3.3 mm CN (7 nl), was,.add ar.afgr mal dehyde (0.661 g 22.mol),
Vocro pisbaBe it iuBr SRRISERTfos Rt a2b W SR ol R e e B0
suspen ?r@d’édﬁﬁei deb@fbedtin §t6h 716X ckhpld Oh The NrudeipséduicEivadburified by, Chem 2007
20 50(7):1658) The reaction m xture was cooled to and partitioned

bet weers toraghymlytingneith pn BEQA¢/hoxane eradigns (QiputtaStOAg ko affesd dXmeact ed
with DOMang{dye combined DOM WO 2010/ 072598PCT/ EP2009/ 067028

step 6 — A microwave vial was charged with 154 (0.049 g, 0.12 mmol), 156 (0.039 g, 0.16 mmol,
CASRN 1132942-08-5), Na,COs3 (0.039 g, 0.37 mmol), Pd(PPhs)4 (0.014 g, 0.012 mmol),
MeOH (1.4 mL) and toluene (0.7 mL). The vial was flushed with argon, sealed and irradiated in

10 a microwave synthesizer at 120°C for 1 h. The reaction mixture was cooled and partition
between DCM (50 mL) and NaOAc¢ buffer adjusted to pH 4.6. The aqueous buffer was extracted
with DCM and the combined organic extracts were dried (Na,SQO,), filtered and concentrated in
vacuo. The crude product was purified by SiO; chromatography eluting with an EtOAc/hexane
gradient (0 to 60% EtOAc) to afford 43 mg (74.7%) of 1-27.

15 1-28 was prepared analogously except in step 5, 108 was replaced with 137 to afford N-(4-{(E)-
2-[7-(2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-4-methoxy-3,3-dimethyl-2,3-dihydro-
benzofuran-5-yl]-vinyl}-phenyl)-methanesulfonamide which was purified by SiO;
chromatography and eluted with a gradient of DCM and a solution of 10% MeOH/DCM/0.5%
NH4OH (0 to 50%). The recovered product was rechromatographed using the same gradient

20 then recovered and triturated with MeOH to afford I-28.

Example 17
N-(6-{(E)-2-[3-tert-Butyl-5-(2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-phenyl]-
vinyl}-pyridin-3-yl)-methanesulfonamide (I-29)

@ R’
N NO, Br ™ \N
I — > —_—  ]-29
? step 3 OMe step 6
R CMe,
step 1 step 4
|:1583: R=0H |:160a: R=NO,
158b: R = OMs 160b: R =NH,

I—_D158c: R =PO(OMe), I—_'160c: R =NHMs
step 2 step S



-68- extracts were dried (Na2SO4), filtered and evaporated. The crude
product was purified by Si 02 chromatography eluting with an Et OAc/ hexane

gr adi ent WO 20/(5%9Et OAc) to afford 0.3940 (74.4% of 14C0T/EPL@/027028

Brom nati on of 140b was carried out with tetrabutylammoniumtribrom de in
accord 5 with the procedure described-Vh step 5 of exanple 4 to afford 142a
whi ch was purified by Si02 chromatography eluting with an Et OAc/ hexane

gr adi erstepf 0L1r0 a3tbubbRAE )58 8{EP g36 SS@nMiﬂlmASM&B srman\mswqam Kilgd out in
accord with the procedure described in ste to afford 142b

o o el B G R G R ar T B EA Y PSR MmO ngthﬁn@b}ﬁa@d§a{0ir@ﬁ o
142b a 6'5@'11& Wﬁi&ﬁn@b@é%@?%é%m%&ﬁﬂ%‘ﬁ%@s v‘%‘@sﬁf&@zith'ﬁé tihd &fﬁﬁ%%

W|ththe proce in step 1 of exa to a ord
vvas purdried éNajSp&ﬂ@radkundrmhmtrapﬂw edabi ﬂ@newcude paoduet GAC pinveicalriey S}Oadl ent

VeoH ( EDramyo Rt D a9 OIS ATNRAEDT 640008 7| S S Sl o

povvder 6@4451 g, 8.1 mmwl, <10 micron) and the resulting m xture was heated
and stirred overni ght at reflux. The reaction m xture was cooled to 15 RT
and filtered through a glass mcrofiber filter which was rinsed with

MeOH/ Ets@pcY DV sdhutioh bf 1588 @ .4bg ciRaambl)dh TR0 npley wast dddae dimre0\eoe y, DCM
(100 nL) and H20 (15 m.). The organic extract was washed with brine_and the
bri ne WetOpaeRD eAfteraeirdes farh theHeactighBiivesr wemiBited wih £1Q8peVeiFed

(NaZSO%zqueBhL ;ﬁvﬁﬂ PP@danﬂ%BQr %ggrga ae&hg&gy& R g%&%u@%a a?sn;agg vghl_ ch

was used 1 n t next” step Wt hout a ditTon puri cat|on
ConiMer &omentrhteﬂlszbadm to hffomwnfmwﬂcdbw]ﬂldh@vawdms@laed ineEHB(§ miln aadcord wi th

th d t f le 1. 144 fied by Si02
cr o GG ABRPOSTURIRg i T ACEr BRI ARG ABRE I |0 G Pt 0AL) - ot ep
7 - Pa'cbﬁé@n%fﬁ%eaatrﬁé YA e pﬁ%‘l@i WQQp&TﬁeHQ% 83;09 c%ﬁﬁtd’g%ph%%ﬁl{tin%%ﬂ%n' n accord

with the procedure described in step 7 exanple 9 to afford 1-26 which
was purbitOAsMeyHSradict50 thd GrideQHh apdtfﬁoréllu’ﬂ oot 158chs ap oEm@Aoilhexane
gradient (0 to 80% EtO0Ac). WD 2010/ 072598PCT/ EP2009/ 067028 -69- Exanple 16

N-(4- : : : : L
{ (E) - 2 Gondsnsetignk 9t B88-and A8 ($ign 3 wasscagsier outdn acaeydivih shs pragsduse desgredaing. gj
ydr eneR f Walmple Violaffofd 1404, R | &t Rﬁ;‘%ﬁ it Out with® Step
- p'ﬁl Effeﬁ}at (?%e% ? e14(§Jawt|.ot{11 gd%r o%?gqrrget E%F pr pgéés ﬁ\!}\ggvg%rcr(l}]% oufv1 |hn
accor d isvintpowtdaeas described in step 5 of example 15 and the product was purified by Si0,
chromatography eluting with 40% EtOAc/hexane to afford 160b. Sulfonylation of 160b (step 5)
was carried out as described in step 3 of example 1 and the crude product was purified by Si0O,

chromatography eluting with an EtOAc/hexane gradient (20 to 80% EtOAc) to afford 160c.

20 Palladium-catalyzed coupling of 160c and 137 was carried out in accord with the procedure
described in example 14. The crude product was purified by SiO; chromatography eluting with
10% MeOH/DCM. The product co-cluted with uracil and the solid was stirred in hot H,O for
several hours. The hot slurry was filtered and washed with Et,O and dried in vacuo overnight to
afford N-(6-{(£)-2-[3-tert-butyl-5-(2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-

25  phenyl]-vinyl}-pyridin-3-yl)-methanesulfonamide (1-29).

Example 18
[0100] N-(4-{(E)-2-[3-(1-Difluoromethyl-cyclopropyl)-5-(2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidin-5-yl)-2-methoxy-phenyl]-vinyl } -phenyl)-methanesulfonamide (I-30)



procedure in step 1 of exanple 9 to afford 148 which was purified by Si02
chromat ography eluting with an Et OAc/ hexane gradient (0 to 10% Et OAc). step
2 - A driwo2ooutesdBott om fl ask was charged with 148 (3. PROU/ER2002H6T0R®] ),
benzene (150 nmL), tributyltin hydride (6.695 g, 22 nmmol) and AI BN (0. 251g,
2 mmol) and the reaction 10 m xture wa%2-heated at reflux overnight. The
reaction mxture was cooled to RT and a 10% aq. KF sol ution was added and
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filtered through a pad of CELITE and p pr@/a]s66 sh vvlth Et OAc/ Et OH. The
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additional puriM c&ffon. step 5 - 58Fum cat al yzed coupling of 108 and
152b was carried out in accord with the procedure described in step 7 of
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was extracted with DCM and t he combi ned anic extracts were dried
( Na2SO4MgSQ4) st eodhcemithtesionaéiotd bt.6g (961%9/95 b aptieyetlpwdel. pr oduct was
purified by Si02 chromatography eluting with an Et OAc/ hexane gr adi ent (0 to
60% Et 0Ac) to afford 4 é74 70/()7 of 1-27. 15 1-28 was (frep
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rechr omat ogr aphed using the sane gradi ent 20 then recovered and triturated

Wi th M%Peﬂ 3 o1& @t forts Afcotlot 1R ﬁO.JO7 , 40.5 mmol) in DCM (80 mL) cooled to 0 °C was
added TEA (7.3 mL, 52.6 mmol) and methanesulfonyl chloride (3.4 mL, 44.5 mmol). The

reaction mixture was stirred for 1 h then quenched with H,O and extracted with DCM. The
organic extracts were dried (MgS0O,), filtered and concentrated to a light yellow oil. To a

15 solution of this oil in DMF (50 mL) was added LiBr (3.9 g, 44.5 mmol) and the reaction mixture
was stirred at RT for 1 h. A solution of NaCN (3.0 g, 60.7 mmol) in H,O (5 mL) was slowly
added, using an ice bath to control the exothermic reaction. After the addition was complete, the
reaction mixture was stirred at RT for 1 h then quenched with H,O and thrice extracted with
EtOAc. The organic phase was thrice washed with H,O then dried (MgSO,), filtered and

20 concentrated to afford 10.5 g of 164b as a yellow oil.



N-(6- {(E)-243 -tert-Butyl-5 -(2,4-dio xo0 -1,2,3,4-tetrahydro -pyrimdin-5
-yl)-2-nmetho xy-p henyl] - vinyl} -pyridin-3-yl)-nethanesul fonam de (1-29)
step 3 RwOep10ln723k88a: R = OH 158b: R = OV 1-1?158c: RPETRPCONIOR7038 ep 2
WD 2010/ 072598PCT/ EP2009/ 067028 -71- step 1 - To a solution of 158 a (1.0
g, 6.553 nmmol, CASRN 36625-57-7) in DCKA{40 nmL) cooled to 0 C was added
sequentially TEA (1.2 nL, 8.518 mmol ) and net hanesul fonyl chloride (0.56
m, 7. %@m@hsolﬁﬁ&eﬁberﬁzmghe 1siahdt)iin DB $2 Mg hesoled to0 P2 vagaddddhe
organi ¢ phase dried (Na2SH), filtered and concentrated in vacuo. The crude
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gradient (0 to 5% MeOH) to afford 1.72 g of 158c as an orange oil.
Condensati on of 158c and 28 carried out in accord with the
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vvasfgedzw(t,\k)oﬁt 20 and dried in vacuo overnight to afford N (6-

{(E)-243-tert-butyl-542, 4-di oxo-1, 2, 3, 4-tetrahydro-pyri m di n-5-y1) - 2- net hox

y- 25 phenyl] -vinyl} - pyri di n-3-y1) - met hanesul f onam de (1-29). Exanple 18
step 6 - To a solution of 166b (4.9 g, 17.2 mmol) in DCM (80 mL) was slowly added

(diethylamino)sulfur triflouride (6.8 mL, 51.6 mmol). The reaction mixture was stirred at RT
overnight then quenched by slowly pouring onto ice. The mixture was diluted with H,O and
extracted with DCM. The combined organics were dried (MgSQO,), filtered and concentrated.

20  The crude residue was purified by SiO, chromatography eluting with 10% EtOAc/hexanes to
afford 4.07 g (77%) of 166¢ as a colorless oil.

step 7 - To a solution of 166¢ (4.05 g, 13.2 mmol) in DCM (60 mL) cooled 0°C was added 4A
powdered molecular sieves (4 g) followed by bromotrimethylsilane (5.2 mL, 39.6 mmol). The
reaction mixture was allowed to warm to RT and stirred overnight then filtered to remove the

25 sieves which were rinsed with DCM. The filtrate was washed sequentially with sat'd. aq.
NaHCOj; and H,O then dried (MgSQy), filtered and concentrated. The crude residue was
purified by SiO, chromatography eluting with an EtOAc/hexane gradient (10% to 20% EtOAc)
to afford 2.85 g (82%) of 168a as a pale yellow oil.

step 8 - To a solution of 168a (2.85 g, 10.8 mmol) in anhydrous MeCN (50 mL) was added TEA
30 (5.6 mL, 40.5 mmol), MgCl, (1.54 g, 16.2 mmol), and paraformaldehyde (2.27 g, 75.6 mmol).



[0100] N-(4- { (BE)-2- [3-(1-Difluoronethyl- cyc lopropyl)-5 -(2,4-dio xo
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5- bronosal i cyl al dehyde (162a, 10.0 g, 49.7 mmol) in DMF (100 nL) at RT was
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st rr edviel th pfockdiireQinbstdpstin@of éxaﬂr[ﬁh broafiat Nape PalddAem Thtalykdd &omg)ofwas
added dropwi se. . The reaction m xture was warned to RT and stirred for 1 h
t hen qdélﬁeﬁéam%q%rr%%aaqcﬁm with Hheriracadats ick#mpedAc. The 5 conbi ned

organi c extracts were thrice washed with H20 then dried (MgSO4), filtered
and oncentrated. The residue was p%’gllfl]?gzby Si 02 chromat ogr aphy el uting

10% Et OAc/ hexanes to afford 1 % of 166a as a yellow oil. step
5 - To N (4Q(Mta- pﬁ(IODlﬂuo&dsmétﬁyllééﬁa)p(rdpyﬂi)Bzﬁletlﬁ)x@ JEb30-B A-dXMré4Yraxin- 2500l ed
to -78C was. added DIBAL-H (1.2 mol ) dropw se. The reaction

mi xt ur @hgrd]-¥nyHrhgngb- ni%hanFB‘ﬂf?niaﬁFdeZ(lﬁlt)hen quenched with MeOH (0.5 ni)
and warned to RT. A saturated solution of Rochelle's salt (40 nL) was added
and the biphasic m xtur,e was stirred vigorously for 30 mn. The phases were
separated and the ZT}??S phase was extragqt eypy th DCM  The conbi ned

organi c extracts wde 0 , il d and concentrated. The crude
resi due was purifi -5 0 RQpAat ogr At h 2% Et OAc/ DCM to
afford 1.49 g 1(B81%4-wof 166 . Step—# - M a solution
of 166b (4.9 g, P mmol) Me added 3

The reaction m xture
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was stirred at RT 5

174 176
Ar = 4-methylsulfonylamido-phenyl

step 1 — A suspension of 172 (0.215 g, 0.455 mmol), bis-(pinacolato)diboron (0.127 g, 0.501

20  mmol), KOAc (0.134 g, 1.37 mmol), Pd(dppf)Cl,.CH,CL, (0.011 g, 0.0137 mmol), dppf (0.008
g, 0.0137 mmol) and dioxane (3 mL) were stirred overnight at 100° C. The reaction mixture was
cooled to RT and quenched with H,O and extracted with EtOAc. The organic extract was dried
(MgSO0,), filtered and concentrated in vacuo. The crude product was purified by SiO;



overni ght then quenched by slowy pouring onto ice. The m xture was dil uted
with H0 and extracted with DCM The conbi ned organics were dried (MSH),
filteredwoadomare®at rated. 20 The crude residue was pur iPCIra26@9/08i002
chromat ography eluting with 10% Et 0Ac/ hexanes to afford 4.07 g (77% of
166c as a colorless oil. step 7 - To a7%ol ution of 166c (4.05 g, 13.2 mmol)
in DCM (60 nmL) cool ed 0C was added 4A powdered nol ecul ar sieves (4 Q)
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di ethyl 4-nitro-benzyl-phosphonate (step 10), reduction of the nitro group
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H20 andcpyWkgkd.ed with EtOAc. The organic extract was dried (MySH4),
filteréd and concentrated in vacuo . The crude product was purified by Si02
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Example 20

20 N-(4-{(E)-2-[3-tert-Butyl-5-(2-chloro-6-0x0-1,6-dihydro-pyrimidin-5-yl)-2-methoxy-phenyl]-
vinyl}-phenyl)- methanesulfonamide (I1-32)

Palladium-catalyzed coupling of 2-chloro-4-(phenylmethoxy)-5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-pyrimidine (149 CASRN 1073354-22-9) and 84¢ was carried out in accord
with the procedure described in example 14 to afford N-(4-{(£)-2-[5-(4-benzyloxy-2-chloro-

25  pyrimidin-5-yl)-3-tert-butyl-2-methoxy-phenyl]-vinyl} -phenyl)-methanesulfonamide. Cleavage
of the benzyl group was carried out in accord with the procedure in step 3 of example 19. The
crude product was purified on a preparative SiO; plate developed with 5% MeOH/DCM to
afford 1-32.

N-(4-{(E)-2-[3-tert-Butyl-5-(2-dimethylamino-6-oxo0-1,6-dihydro-pyrimidin-5-yl)-2-methoxy-
30 phenyl]-vinyl}-phenyl)-methanesulfonamide (I-33) was prepared analogously except in step 1,



-75- chromat ography eluting with an Et OAc/ hexane gradient (10 to 50% Et OAc)
to afford 255 ng (95% of 174 as a colorless oil which contained about 7%
of bis-( pvoacwlEaessdi boron. step 2 - A mcrowave vial waETmErasogea7oxsth 174
(0.236 g, 0.454 nmmol), 2-benzyl oxy-3-chl oropyrazine (0.110 g, 0.50 mmol),
Pd(PPh3)4 (26 nmg, 0.0227 mmol ), Na2C087¢96 nmg, 0.909 mmol), 5 MeOH (2 mnl)
and DCM (0.5 nL), sealed and irradiated in a m crowave synt hesizer ant 115
C for Q-enyloAn-2adhttirbpyinedincpu ot bodbnit badmwsatzﬂlmd(vﬁﬁl MypnMescyagided and

heat ed continued for another 20 mn., The reactl on m xture was cooled to RT,
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h. The @9@1& ) REyand carefully added to sat'd. agq. NaHCGS.
The m 2r)(lleOH\{/?/aas? ute %%{iﬁ g%‘Ac 15 which resulted in the formation of a
precipitate in the organic layer that was filtered and twi ce washed with
sat'd. aq. NaHCC3. The filtrated wagy aqgﬁggqtrated to afford a yellow solid
which was triturated with EtOAc. The solids were conbined to afford 0.111 g
(859 0f-(4-{GD-2aB3-artyBitlybiks nacthdxy-5Eocanpil - @0y P0- [N Atriagint FEyl)phenyl]-vinyl} -
[3-tert-;Butyl- -éﬁz hl or.0 ? 0 X0 -1,6-di hydro -pyrimdin-5 -yl)-2-netho
Xy-p hé) Hyrl1 Iyme&aﬁ ufgn?irﬂléiﬁﬂ 6) met hanesul f onam de (1-32)

Pal | adi um cat al yzed coupling of

2- chl or 0- 4- (phenyl net hoxy) - 5- (4, 4, 5,5-tetramet hyl- 1,3, 2-

di oxabor ol an-2-y1) - pyri m di ne (149%L,CASRN 107335\4%22- QN and 84c was carried

out in accor B Bhe proce]gtlbr Bed i n exal é oBaf ford N-(4-
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group was carri out in accord withcijae procedure in stgp.3 of exanple 19.

The crude prgguct was purified on a prebar ative Si 02 pl at e devel oped with

5% MeOH DCM agohogdpyl-32. WO 2010{) P72598PCT/ EP2009/ 0§¢§p28 - 76-
4- benzyl oxy-%imt(mm Ry+d)add n- 5-y1 boronic acid was replaced with
4- benzyl oxy- 3ot byt-ammeopyri m di n-5-yl boronic acid (CASRN

205672- 21- 5) stef\r ( 4-
{(E)-2-[3-tert-Rutyl - 2- met hoxy- 5- (2Hrrethoxy 6- 0x0- 1, 6-di hydr o- pyrim di n-5-y
1) - phenyl] - vi Phenyl ) - et ha{ Qonam de (1- 34) was pr epar ed
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10 186 188

step 1 — To a suspension of AICl; (4.19 g, 31 mmol) and DCM (25 mL) cooled to 0 °C and
maintained under nitrogen was added was added dropwise over 10 min ethyl chloroformate (4.24
g, 31 mmol) and the resulting solution was stirred for an additional 15 min. To the resulting
solution was added dropwise over 15 min via syringe 180a (4.0 g, 16.5 mmol, CASRN 1007375-
15 07-6). The resulting solution was allowed to warm to RT and stirring was continued for 1.5 h.
The solution was poured into a mixture of ice (150 g) and con HCI (50 mL) and the resulting
mixture extracted with DCM (3 x 50 mL). The combined organic extracts were washed with
dilute NaOH, then twice with brine, dried (Na,SQOy), filtered and concentrated in vacuo. The
crude product was purified by SiO;, chromatography eluting with 10% EtOAc/hexane to afford
20 4.22 g (74%) of 180b



Et O2C come step 3 CWe3 step 1 180a: R = H 180b: R = C(=0) CO2Et

180c: R= C(=NOH) CO2Et step 2 step 1 - To a suspension of A1Cl3 (4.19 g,
31 nmol ) wWeRDAVRIY’5 nl) cooled to 0 C and nai nt ai ned uRdEEPROMVOGTIRH Was
added was added dropwi se over 10 min ethyl chloroformate (4.24 g, 31 nmol)
and the resulting solution was stirred7for an additional 15 mn. To the
resulting solution was added dropw se over 15 mn via syringe 180a (4.0 g,

16. 5 mywp,2 CASBNtbAGT386b (4.2 o012, ﬁhuno'ﬂhelyﬂﬁﬁylatﬂlﬁkghﬁﬁb@ﬂém Wwass @libewed to
warmto RT and stirri continued for 1. The sol ution was poured

nto a TRARNEDRE (1-be. T4B0TRD ARHERIA (GomL) ms e SRR Wb e oo ety i xt ur e
o B2 G epfoctrpfta i bluticbpathdivhen BREAACRMASITA! BRIACGHEL R RadBli Sutifisned

concentbriat etiied {Na g, filfthel ardushacertaduct: vmaao towaffofd €d gop9 %H)0H 180c as a
chrgsrrav%qrapga eluting with 10% Et OAc/ hexane to afford 20 4.22 g (74% of
180 2F0¢-072598PCT/ EP2009/ 067028 -77- step 2 - A solution of 180b (4.2
g, 12.2 mml), hydroxyl am ne hydrochloride (1.36 g, 19.6 muol), NaOAc (1.1

ConcentiBaa AT R0 LE A el B AU S R By SEDRLLLS e

washed ny.x d@ob;rdl inan 1cdtliw%r Bd‘slaaﬁﬁ)éddedfpohrﬁcﬁf ®c anek Cl, rmedust atée@ pmovaaslg. to
afford 4.5 g (99 N 180c as e solid, ste sol ution of 180c
(4.4 g(Slléu@IWIaI éd\demqrw 288%%/1&&@ Th@%}%"ﬁ@@?ﬁe@%o r&)forcolan ed in an

t I
(S Kby e REGRH RELHIALMARBIER. T arilsE Tincmbdulinddnly IO
at 0IC foaty ﬁarhal traasrﬁ)meaiidnrmuﬂrbdaaﬂcbzmoﬁm hliqud 06 £n (0.8, dneqadelastdddod 2ndithe TLC
I f th ated 10 I tial d
2nd anctiepn aimresLbr A0 R ol gt van eldstaae bEEAEE SheT addeviohed
sti ”e@vlﬁpl(/leé@l hrl%tﬁlﬁlte Jaﬁecoﬁbéﬁftﬂdfe% ¥ie Hd1bes eddddmauah sdiadnFa 8@t R gad

washed w The filtrate was concentrated, dilute HCl1 was added a
t he solvuth EI@A«asTMt@Pg:tleyierwatshvasheib\wnhThId\IEBHAdﬂeIde(MS@ésﬁmﬂsdl@@ti with 1IN

NaCOH, dr| ed 2504 d a conc n vac
o otuctoUER b iRE oy s G B P i feright Fuclg W an
15 EtOAc/hexane gradient (75 to 100% EtOAc) to afford 2.9 g (67%) of 182 as a white solid.

step 4 — To a solution of 182 (2.7 g, 8.0 mmol) and DMF (50 mL) was added dimethoxymethyl-
dimethyl-amine (1.42 g, 12 mmol) and the resulting solution stirred overnight at RT. The
reaction mixture was concentrated in vacuo and finally subjected to a high vacuum for 2 h to

afford 184 which used without additional purification.

20 step S —To a solution of 184 (3.2 g, 8.0 mmol) and EtOH (25 mL) was added hydrazine (0.5 mL,
15.9 mmol) and the resulting solution was heated to reflux for 2 h. The solution was cooled to
RT and concentrated in vacuo and purified by Si0, chromatography eluting with an

EtOAc/hexane gradient (50 to 100% EtOAc) to afford 1.7 g (63%) of 186 as a white solid.

step 6 — To a solution of 186 (1.0 g, 2.9 mmol) in CHCl; (7.5 mL) and MeOH (7.5 mL) was

25 added NaOAc (0.29 g, 3.5 mmol) and the resulting solution cooled in an ice/MeOH bath. To this
solution was added bromine (0.34 g, 2.2 mol) dropwise over 1 to 2 min. After approximately 1
min, starting material appeared to have been consumed (TLC) and the reaction was quenched
with aq. Na,COs and extracted with CHCl;. The combined extracts were dried (Na,SO4),

filtered and concentrated in vacuo. The crude product was purified by SiO, chromatography



15 Et OAc/ hexane gradient (75 to 100% Et0Ac) to afford 2.9 g (67% of 182 as
a white solid. step 4 - To a solution of 182 (2.7 g, 8.0 mmvl) and DVF (50
nm.) was awioediodi7es8hoxymnet hyl di net hyl -am ne (1.42 g, 12PammEPRocso67oedhe
resulting solution stirred overnight at RT. The reaction m xture was
concentrated in vacuo and finally subj-é&ted to a high vacuumfor 2 h to
afford 184 which used without additional purification. 20 step 5 - To a

sol uti efutidf wildan BtA @hex@n gridiah) (58nd 1B0RHEO2R) i-dffovd 9. ddeny ohydnggiane (0.5
m., 15. 9 mml and the resulting solution was heated to reflux for 2 h. The
sol ut i okl sokbol ed to RT and concentrated in vacuo and purified by 5i02
chromat ography eluting with an Et 0Ac/ hexane gradient (50 to 100% Et0Ac) to

fford 7 f 186 whj | t - T | ut | f 186
(10 g0 T b n-esesr A e B 198,50 tobions® (5Phisd sy MasBoSS BEG Reonc
(0. 29 grocddireidRdribedndlstb 8 of 821k N e§%'ﬂPH@Ph%QWa@%ﬁld%e@ﬁllﬂhClei NeQti-Rat h.

To this solution was added brom ne dropwi se over 1 to 2

m n.5 Afuedphosphisifersaceng pallagium d@hk@mﬁ nd hﬁﬁltuéf: mmduafp‘fﬁ@%médied@yr%% been

consu tracted
W th Gy PR A RIS FRONRSPLRRREE DR ORAPrBR L
concentrated in vacuo. The crude product was purified by 5i02

chromat ography WO 2010/ 072598PCT/ B ?67028 -78- eluting with an

Et 0Ac/ hexane gradient (50 to 100% Et0Ac) to afford 0.58 g (77% of 188 as a
yel | ow dbil3ersBetyl2-methaky-adibumoclat-dihyzed Ichdlstiain Sefl-p88y drp helones
carried, out .in ac rd mn*g t he procedure described in step 6 of exanple 16
except ﬁﬁ gﬁ@ @ﬂ¥%6 zed with 1,1 -bis(di-tert- 5

butylphosphlno)ferrocene pal | adi um di chl ori de. The crude product was

: ) e . 0
Tooh) DR oFe GpPoraT ThaR PRI 18 19 458 .1 il N e A 5
-(6-0 mnxhbﬁrodhnl:&gr)e%ne[phﬂﬁdem]ﬁ]Fmahhmﬁlfer;ahﬁdqs)(mhhg,l(] 37 map |, EASREN-12294(-}
oo AR A b LSRR8 4 SRR M AL L P

di oxabay %L[?]a}ld%rélﬁﬁ)c@& bal gyl mat %@@é&&l&l@%%&ﬁed Qndlt%e grud@ p%c?dumml
CASRN 11329 0 Pd(PPh3)4 (0. 005 g, 0O mol ) .

0 19 mm$p)end¢dwé?f@@13 ranc)l admdbddt;@lm 5611)2 rm)unamdid erhntadl mathed FetOAJ;AlFs@ﬁe(gramm The

G nd t he cr d,i nd adsor bed
e R N T AT R e el Wb A e RS i ¥ Bt
Et OAc ttﬁtu@atéd){wthlEBJD/Héxaﬁ%&Aﬁft&%@ﬁCéfde'SCrhg affgrded a soli d vvhl ch was
triturated with Et20/ hexane and filtered to afford 8 ng of 1-37. Exanple 23

N(4- { (BE)-2- [3-tert-Butyl-2-netho xy-5 -(2-netho xy-6-0 xo -1, 6-di hydro
-pyrimdin-5 -yl)-p henyl] - vinyl }Exdinplee8ho xynet hyl -p henyl)-nethane

sulfo ril\?‘-IEE‘-?FE)gZ]:[3:§t9e2ft-Butyl-2-rnethoxy-5-(2-rneth0xy-6-oxo-1,6-dihyd1ro-pylrirnidin-S-yl)-phenyl]-
vinyl}-3-methoxymethyl-phenyl)-methanesulfonamide (I-39)



PCT/ EP2009/ 067028 , CH20Me Ove Cwe3 188200a: R = CO2H step 2 step 3200b: R
= CO2Me step 4 1_ 200e: R = CH2OH 1-01 200d: R= CH20Me 202a: R =NH2

202b: R NDleB1og1729986 step 1 - A solution of 28 (4.17 gpCIEPI®@90nmRy, 188
(2.00 g, 10.26 mmol ), DBU (3.1 nm, 20.73 mvol) and DMSO (10 nL) was stirred
overni ght at RT then heated to 50 C fof9-1 h. To the solution was added 1N
NaCH and the resulting solid filtered. The filtrate was acidified with 6N 5
HC1 extracted with Et0OAc and the conbi negnexX¥@,acts were drle R2SO4) ,
filtered and evaporategI o af ord 2.5{ ' ution of
2002 (2.00 g, 4.60 %, i o8bnetHans N CO8 (1. 92
g, 13.89 ) ( 1Gept) {)Mrem overgi,ght i
solution was filter 8 ndt e fil devas diluted wit DAc and washed
with 1IN HC1, H20 and Bbrf ne. The 10 6r gani ¢ phase was ied (Na2SO4),

filtered and concenjggat ed \%Qoﬁamatbqu 1.94 Q@A%\ —Qfy,200b. step 3 -

To a sol ution of 200b (50 te Yoprelop i THF )R,Qgﬁjﬂ\%d to 0 C, was
added Li A1H4 (1.7 ni, Q%CI\,ﬁS@hlﬁH on |rgteﬂ'HF The reaction was
gradually warnmed to RT ove&tp 900dt €Ay Oqlvlcool ed to 0 C and quenched with
NaHSO4 sol ution. The suspension was 1 cancentrat ed, diluted with EtOAc,

and washed sequentially with 1IN HC1 and brine. Fhe organic extract was
dried (Na2SO4), Mebiengdoanrd conceqimaived iMeO@MNGO The crugs pYidduct was

purified by Si02 chr |ng vvlth all E jr adi ent (5%
to 10% Et OA af f 0¥t S ; '
-tert-butyl S8 het ho xy- p lags d)Me- i tro- phkpy bai. MELRANOl (200c)
as a yellowoil. WD 2010/ 72% 8P EP2009/ 067028 ¢

CMe, CMe,

204 206: R" = Br

I-39: R"=0OMe
step 9

step 1 — A solution of 28 (4.17 g, 15.39 mmol), 188 (2.00 g, 10.26 mmol), DBU (3.1 mL, 20.73
mmol) and DMSO (10 mL) was stirred overnight at RT then heated to 50 °C for 1 h. To the
solution was added IN NaOH and the resulting solid filtered. The filtrate was acidified with 6N

5 HCl extracted with EtOAc and the combined extracts were dried (Na,SO,), filtered and
evaporated to afford 2.51 g of 200a.

step 2 — A solution of 200a (2.00 g, 4.608 mmol), iodomethane (1.05 mL, 16.87 mmol), K,COs
(1.92 g, 13.89 mmol) and DMF (10 mL) was stirred overnight at RT. The resulting solution was
filtered and the filtrate was diluted with EtOAc and washed with 1N HCI, H,O and brine. The

10 organic phase was dried (Na,SO,), filtered and concentrated in vacuo to afford 1.94 g (94%) of
200b.

step 3 - To a solution of 200b (500 mg, 1.12 mmol) in THF (10 mL) cooled to 0 °C, was added
LiAlH4 (1.7 mL, 1.7 mmol, 1.0 M solution in THF). The reaction was gradually warmed to RT
over 45 min, then re-cooled to 0 °C and quenched with NaHSO, solution. The suspension was
15 concentrated, diluted with EtOAc, and washed sequentially with 1N HCI and brine. The organic
extract was dried (Na;SOy), filtered and concentrated in vacuo. The crude product was purified
by SiO; chromatography eluting with an EtOAc/hexane gradient (5% to 10% EtOAc) to afford
129 mg (28%) of {2-[(E)-2-(5-bromo-3-tert-butyl-2-methoxy-phenyl)-vinyl]-5-nitro-phenyl} -

methanol (200c¢) as a yellow oil.



-80- step 4 - To a solution of 200c (116 ng, 0.276 nmml) in DVMF (5 nlL) was
added sodi um hydride (0.022, 0.550 nmol, 60% m neral oil dispersion). After
20 m n, meotioa7esy8de (0. 040 L, 0.643 nmol) was added a&nu/EPh@90eBR$ti Ng
suspensi on was stirred overnight. The reaction m xture was diluted with

Et 0Ac, thrice washed with brine, dried8Na2S™4), filtered and concentrated
in 5 vacuo. The crude product was purified by Si02 chromatography el uting
wi t h antdpt0ATd la]@(xlaﬁ@l of 20bicg N6 fp2H.276 ﬁ&%lﬂan)(stﬂmiwddec&S dodi@m (h§8figle of
200d as _an orange oil. Reduction of the nitrqg group 5) was carried

out wi t(B0Z2E250mpel,ioQ”owmeral @A disngrsiem o Adtei2 P mipHact YU@@@GK%O%% DKéd in

tep 2 d
S05n (daalrRTRUGduitndicofifle clpniotib Ot dRiial, TREARAMEENLTT
3 of e)dalumdeNlﬂIOEt(‘afscephr%e-wa%hd:dJWﬁh\hase chred gild, S H,HilReRand koBcantyatad. ;207

, rreth |md|n5 1 _ boronic acid 0 0. 26 1),

Pd( P%’h3’f’ﬁ“0( dfﬁ* mﬁm}m 1?\%%5(:%)2(%10%0%1’@%“%%%%’}* awﬁ?éw ﬁ%l)e and
DCM (1g%&1@nt%§%|t§d5%@dp[crﬁé'a%€@81ng%%%?ﬂﬁ)éﬁassa)(ﬂl{ hesiger at 115 C for
30 min.” The reaction m xture was concentrated, diluted with Et0Ac, washed
with 15 brine, dried (Na2SO4), filtered and concentrated in vacuo. The
crude Reddetidn ofabe Pitkol dro@l(stey SHv2 cetticomat @gh 8pa,. 28,0t 1hf1}l\4WHt®P&nn accord

Et 0Ac/ hexane gradient (50 to 100% EtOAc) to afford 35 r’%g (31% of 204 as a
cr eam cWithothe gragstinrg desaribpd g stepn? ebExmRig 159 aifeui 1033. iy fonyleiam ehfbe pminggos
HBr (0. I JIPACa n a
seal ed t?ﬁ%&jd zp%b‘tg’[@ o&ﬁrr%axt urec\(/:\grsdrqg)g} g@@ﬁt}%ﬁ%@ﬂaregﬁlbgg 11$%?%§a?'ﬁq9%(]% Fe of
satl@. lag. NaHCO3/i ce Whl ch was extracted with Et0Ac. The conbi ned extracts
were dried (Na2SO4), filtered and dried in vacuo to afford 206 which was
used in the final step without addition purification. step 9 - A solution

of 206 SR 064 tweorys chgier aritha2hd A PYime( 180HMME), prbHimathawrpyinwdinambl ) and

met han 0 C t S
concen%rgni%g&%% d%f)' Q@E)Eﬁﬁﬁgﬁ?%géé)q%@ﬁ% Nagﬁ)ﬂé Iﬁé’ﬁ)e%orrbl ned
Et OAc exhs aCMsOWeBandy arkidDCMBASER), sedled el ieddand 1ﬁ@n@1ﬁfﬂ6\ﬁzﬁie%§'nthﬂsﬂﬁfaﬂo The
crude product was purified on a preparatory Si02 %ﬁate devel oped with 2:1

Et 0Ac/ HéQaQéO& W . oTl%f reactiog n(nztm W@ cqncsgtr%tgd HutsdwifthE{QAG gYasled wigp
201y 0&%%8%@’(&5%@9/ ARLQP cr%%cexﬁé?éa%% atb. N’I{edc de r@iu(% wak ?uﬁﬁ%& ggut yl-5

-(2,4- 4-tetra Fo -pyrimdin-s -

vi nyl } $iQ; elrethtwgraphg chying mlﬁmyEIDAnéhdxanmglsadieho(Slﬁaml 0eo(EtOAR) totaffedl36d

t ube was g with 202b 0.207 mml), 137 (45 ny, 0.289 mmol), 5
Pd(Pphél)‘&&?%?oﬁéﬂ4é}séfmﬁ%0§0m&é‘g%os (57 ng, 0.537 mml), MOH (2 nL), DCM
(1nl) and DMF (1 nL), sealed and irradiated in a mcrowave synthesizer at
115 C f 0 i | cat 9 i i onal
ai i quotirdy A3y fie SRV U ol A BB e A5 R AAT ERE Y e
and ir rrﬂg) Wi leatcdan b0 ﬁ@ederatghﬂ,ﬂ;ﬁec‘sefam t36k. Mho reattién idagitc voay datoftillly poured

concentrated, diluted with Et0Ac, washed with brine, dried (Na2 SO4)
20 into a mixture of sat'd. aq. NaHCO:/icé which was extracted with EtOAc. The combined

extracts were dried (Na;SQOy), filtered and dried in vacuo to afford 206 which was used in the

final step without addition purification.

step 9 - A solution 0f 206 (0.065 mmol), sodium methoxide (10 mL, 5 mmol, 0.5M in methanol)
and methanol (10mL) was stirred at RT overnight. The reaction mixture was concentrated,

25 diluted with EtOAc and acidified with 6N HCI. The combined EtOAc extracts were dried
(Na;S0y), filtered and concentrated in vacuo. The crude product was purified on a preparatory
Si0; plate developed with 2:1 EtOAc/hexane to afford 12 mg (34%) of I-39 as an off-white
solid.



10 filtered and concentrated in vacuo. The crude product was purified on a
preparative Si 02 plate using sequential developnments with 2:1 Et OAc/ hexane
and 3:1 BvOAocliomezmee to afford 35 ng (33% of 1-40 as amCofiredios®2%o0l i d.
Exampl e 25 N-(4-

{(E)-2-[5-(2,4-D oxo0-1, 2, 3, 4-tetrahydr-8}pyri m di n-5-y1) - 2- met hoxy-3-trifl uo
romet hoxyl5 phenyl] -vinyl} -p henyl)-methane sul fonam de (1-42) 1-
208a: R = H210 208b R = Me step 1 Exdmplelzgono-2-trifl uoronethoxy- phenol

(208a) _A tion | ugro (0)'¢ 6 mol

S50, 00 b BE 5 BEvES G 8 ) 22%%/%%%}9@ Fii g ull o p e 50eRhr gh
under 1{};1} gqggﬁﬁogrnq@%%reg )-Teha30utoh@Rideqe4ppr ti ti oned between Et OAc and
H20. 20 The organi'c extract” was dried and concentrated in vacuo to afford

208a whi ch cont ai ned sone DMF but was used with additional purification.

step 1 A sAl&iaubd weclkgsdGdieh 26215(100 nigeofﬂ)mmbl)),, 13‘7qu@@, gmge nﬁxalol;%g g, 23 64
for cooled to

P Pﬁzﬂz?r%&% 5t D21 rnoh NSl (ST, P rio SRS el DN L8k ot 1
H20 an C}\%K %Lﬁ, dtaﬁdl";itr&)cg\%tie 5{‘%%%@?%&1 1&@1‘3 § 1358 % ﬁlYMC]S‘C ShEd

with H bri ne tered and concentrate
vacuo. anM@;lQQWM&BSMdoEmeﬁ/aﬁ@E(ﬁkﬂﬂonaﬂsthﬁmeof:n!c{ézmgmwam)wais pur| fied

by Si0 I t fford 208 t
oS DAL bl o oD i DB BudhrdSe e 55
g, 0. 2$@acﬁHRh)1xtYi’?eSw§saéJn'c@rﬁra@éH dil&e@%ﬁrﬁo‘ﬂct Ratia wiPGafuageAes50hed i n
exanpl e 14. The crude product 5 was puri fied by Si02 chromatography el uting

wi t H) 80BteEdmad/cheseatretet on adduor d'ho cBIIE pgodict Rapasfical anrd prepaalivalSiOstpdgie 3 -

Pal | adi um cat al uplin 156 Cal i out rd with
the pr doBaaru A rvEBRReH: Sz E LD REafipe M &: CRICAC AR i BiECS i
t hri ce (83%} of RI@Es alo MMhitd26lid.and the i qui d decanted. The renmaining white
solid was filtered and dried to afford 46 ng of |- 10 42. Exanple 26

Example 25
N-(4-{(E)-2-[5-(2,4-Dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-3-trifluoromethoxy-
15  phenyl]-vinyl}-phenyl)-methanesulfonamide (1-42)

H
0) N O
Br Br HN. .2z Br 156
—_— —_— 42
OR Step2 OMe Step3
OCF, OCF,

208a: R=H 210

208b: R = Me
step 1

4,6-dibromo-2-trifluoromethoxy-phenol (208a) A solution of 2-trifluoromethoxy-phenol (1.0 g,
5.6 mmol, CASRN 32858-93-8), NBS (2.22 g, 12 mmol) and DMF (30 mL) were stirred

overnight under a nitrogen atmosphere. The solution was partitioned between EtOAc and H,O.
20  The organic extract was dried and concentrated in vacuo to afford 208a which contained some

DMF but was used with additional purification.

step 1 — A solution of 208a (6.6 g, 19.37 mmol), iodomethane (3.35 g, 23.64 mmol), K,COs
(8.17 g, 39.1 mmol) was warmed to 55 °C for 2 h cooled to RT, sealed and stirred at RT fro 72 h.
The reaction mixture was diluted with H,O and extracted with EtOAc. The combined extracts

25 were twice washed with H,O then with brine, dried (MgSQ,), filtered and concentrated in vacuo.



N(4- { (BE)-2- [3-tert-Butyl-5 -(4-hydro xy-2-nethyl-6-0 xo0-1, 6-di hydro
-pyrimdin-5 -yl)-2- netho xy-p henyl] -vinyl} -phenyl)-nethane sul f onam de
(1-41) wONBB/@212815 step 1 - In a 25 nlL round- bott oned@CriER30098412¢ 400 ny,
912 mml ), 0.17 nL of diethyl nalonate (183 ng, 174 1A 1.14 mol) and

pot assi um phosphate (581 ngy, 2.74 mmol-$2were conbined in toluene (3 nl)
under argon. To the m xture was added

bi s(t riTHeetddelpaddilcphas pinifie) pea$ioa dhtvitd) gripiB: dutify wBk hotandlo)affoed prooduse a
yel I ow sol uti on which was degassed by bubbling argon through the solution
for ca288kin. The reaction mxture was heated to 70 Cin an oil bath and 20
stirred ca. 17 h under an inert atnosphere. The reaction m'xture was

diluted with OAc (25,nL) and. po 'no Cl ueous
ayor o wied o Pl G cRrpReke GRInE D208 0 . 21 abidibind £ s 5B

combi negiman ekawasirRd ot fnhics@ddvitladie phéredurt Hederibed [ﬁ-éxam-ﬂf@l@r vl@@érﬁdé ﬁﬁb@ﬁctwas
dried (MgSH), filtered and concentrated in vacuo to afford 600

bri ght Wasipubificdby SiGchremaigeranhy elufing Wik 0buFIQAdbexsye &) @fﬁorét@ri?ﬁw Qfg?lrléip hy

el uti ”%s‘é‘vfﬂ}te%th Et 0Ac/ hexane gradient (5%to 20%to 40% Et 0OAc) to afford
212 as a clear oil WD 2010/ 072598PCT/ EP2009/ 067028 -83- step 2 - A 25%
sol ution of sodiumnethoxide in MeOH (1.5 nL) was added to acetam di ne

hydr ochiory ﬂPal(aaglﬂmatagfzg&cd%ﬁh% off Ql@a@l%ﬁ@é&?ﬁem}tﬁﬁ)m& Wagknand the
resulting mxture was stirr for 10 mn. A solution of 212 (110 ny,
0.21 mpoddedime dvmrbe(l@n geprbpf waasn}zlddéd Thedrudh grodegcwasothrinatritetatadrie ot G0 C
for 12 h,an n at RT r 48 hr. .The actl po C rated i

vacuo. “MEROHE s Patied e pupk s B Bao SheRt SReAnST Borrarbetet Vi  n
MeOty D@l gradient (4% to 10% MeOH) to afford 1-41 as a white soI|d (15%:
LCVS: (MrH) = 484; (MH) = 482; 1H NWVR (DMBO) 6 7.6 (m 3H); 7.42 (s, br,
1H; 7.7 (m 3 H,; 6.97 (d, br, 1 H; 3.74 (s, Ow); 2.99 (s, 3H); 2.28 (s,
3H) 1.36 (s, t-Bu). Exanple 27 10 Ekz(lﬂple26

e 10 B a5 iR oS B R iy s R < =

| - 17214R:thd35L phedy BRidy 1} -phenyl)-methanesulfonamide (I-41)

NHMs
(EtO,C),HC N O

2
84¢ —» O —_— |41
step 1 OMe step 2
CMe,
212

15 step 1 -1Ina 25 mL round-bottomed flask 84¢ (400 mg, 912 mmol), 0.17 mL of diethyl malonate
(183 mg, 174 ul, 1.14 mmol) and potassium phosphate (581 mg, 2.74 mmol) were combined in
toluene (3 mL) under argon. To the mixture was added bis(tri-tert-butylphosphine)palladium(0)
(18.7 mg, 36.5 umol) to produce a yellow solution which was degassed by bubbling argon
through the solution for ca.5 min. The reaction mixture was heated to 70 °C in an oil bath and

20 stirred ca. 17 hunder an inert atmosphere. The reaction mixture was diluted with EtOAc (25
mL) and poured into 0.4 M HCI1 (50 mL). The aqueous layer was extracted with EtOAc (1 x 25
mL). The organic layers were combined and washed with satd. aq. NaCl (1 x 75 mL). The
organic layer was dried (MgSQ,), filtered and concentrated in vacuo to afford 600 mg of a bright
yellow oil. The crude material was purified by SiO, chromatography eluting with an

25 EtOAc/hexane gradient (5% to 20% to 40% EtOAc) to afford 212 as a clear oil.



CHO one step 3 CWve3 2151- 216a: R = NO2 step 4 L.O.. 1- 216b: R =
NH2 step 51 pp, 216 c: R = NHw step 1 - To a solution of 214a (5 g,
28 mmol ) wodok725980 i) was added in one portion N odo®amPaéoyiocr2§8. 2 g,
36 nmmol ). The solution was stirred at RT for 1 h, diluted with H20 and 15
twice extracted with Et 0Ac. The conbi n8¥% organic extracts were washed
sequentially with H20 and brine, dried (Na2SO), filtered and concentrated
in vacyepto abter shididorasdiam methoxile ehMeas! (s ehlwtal addedf torac&iemidine
purification, ,steg) The product fromstep 1 was dissolved in DVF (25 L)

and. 1 ofisehie . 03hmeites %%mév)m%@t&éﬂ@dﬂaskﬁ@dF@sﬁ?ﬁ‘tlilli*&gnwjt}&eur 5
. - h. . i > 7028
vas heatdaty S0 ERON Al TN 5 AR 10 MR ACALATHSPSRETH FPZA9)08

-84- mixture was cool e ute the re
col | ectaddedoandftht tauatiorowasstatredrat 66 °€ doafX loant they aoRT 24548 hr. SthepeRtion Wae

condensati on of .215 andg, diethyl (4-nitro-benzyl.)phosphonat s.carrsied out
in C&Pacqmrﬁ'ﬁdﬂ%awog@a&we@é f}.‘féﬂp‘i“ﬁ%éitwlbz ShOBRITE A b 1. 8
g of l\iehirietydadichtQd9%to 10% MeOH) to afford I-41 as a white solid 815%): LCMS:

2-met hoxy-3-[ (E)-2-(4-nitro-phenyl)-vinyl]-benzene (216a). step 4 - To a

vi gor ouMy)stétre (8I-Oh =cB822 16 AMR (BM$O)antl6 DM T .42 (s, twasHyuddktn, 3 H);

sequent 4 ) t ] C A ) solyution was stirred for
To e B e rgfﬁéﬁ@ﬂgﬁ 2@3@’@%&%{?@%@&&?&%‘%% with DM The
filtrate was stirred over NaHCO3, washed sequentially with H20 and bri ne,

dried, filtered and concentrated i”E;‘éﬁﬁ#]ﬁzbo afford 1.5 g of 216b 10 as a
yel l ow solid.. Conversion of 216b into e sul fonam de was carried out in

acchr d Nm(4-R(H)He [ preocButyt-2-nokebavy- H€Zinierhyd-t6egxo31,6{dilexlasrpliemidin-6-ydj-plang1]216 ¢
vinyl}-phenyl)-methanesulfonamide (I-43)

R'
R. CHO I CHO I N O
— — 1
OH  step2 OMe Step 3 OMe
CMe,

CMe, CMe,
214a:R=H 215 216a: R' = NO
ste 4| : 2
L21ap:r -1 t P N 216b: R = NH,
step 1 step 216 ¢: R' = NHMs
RNy ~OBn
e
149 A AT
— — 1-43
step 6 OMe step 8

A Ar = 4-methylsulfonylamido-phenyl

218a: R" = Cl
step 7 :218b: R" = Me

step 1 —To a solution of 214a (5 g, 28 mmol) and DMF (40 mL) was added in one portion N-

iodosuccinimide (8.2 g, 36 mmol). The solution was stirred at RT for 1 h, diluted with H,O and
15 twice extracted with EtOAc. The combined organic extracts were washed sequentially with H,O

and brine, dried (Na,;SOy), filtered and concentrated in vacuo to afford 214b as an oil which was

used without further purification.

step 2 — The product from step 1 was dissolved in DMF (25 mL) and iodomethane (3 mL) and
K,COs (3 g) were added. The resulting mixture was heated at 60 °C for 2 h. The reaction



step 6 - A mcrowave vial was charged with 216¢c (644 ng, 1.33 nmol), 149
(460 ng, 1.33 mmol), Pd(PPh3)4 (150 ng), Na2CO3 (425 ng, 4 mol), di oxane
(1.5 m) wodotda02398 nl), 15 sealed and irradiated in a RCEEPAH9D67028

synt hesi zer at 120 C for 30 min. The reaction was cooled and diluted with
Et OAc, washed sequentially with H20 ar84brine, dried (Na2SO4), filtered and
concentrated in vacuo. The crude product was purified by Si02

chr onatrmgﬁm@{ws edaldd, dgutet twitham, CEbAAGE ek g saliaeiag Rb11dc24d ByofiQPio ik AEedt O
afford O. of 218a step 7 - A mcrowave vial was charged with 218a (644
ng, 1.é@aﬁw%1 MWsn (200 ng, 1.33 20 mol ), Pd(PPh3)4 (100 ng) and THF (5
m), sealed and irradiated in a mcrowave synthesizer at 150 C for 30 mn.

The res It' sol ytio ol.e iluted. wt nd vi

ot rr e ni oo SR B B it EpEidy B i Bt RSO e
with brabétﬁd vélihi 186 pro¥edipOdscribbd fnest@fl1 anska@aP PER4fRSEd ITS"QOPI-UQﬁb@tTyﬂgli@&o-WaS
purified by Si02 chromatography eluting with an Et OAc/ hexane gradient (0 to
20% Et Gaeythpwy- éf[{@r%l'(%@ltlf?gP@YéWU -beapenp@dpa)7 2598 PCT/ EP2009/ 067028 - 85-
Exanpl e 28 2- { (E)-243 -tert-Butyl-2-nmetho xy-5 -(3 -0 xo -2,3 -dihydro
-pyrlda2|n 4

(1 o) stendep T8 i f%%lyﬁ}isge%'ror%qf}aﬂég <g§%§ EBERY ({pgq?ui o R SR Gl
2- met hykc5¢8i (f6r -2NE PAPRL & 1(113) gTh@SCﬁl;{;OHrWJIS) stirfdBYb ) Birdthe file&Rd 'ﬁ‘ﬁjo)l gnd DVBO

(30 nL) was heated at 50 C for 1 h. The reaction mxture was di uted W th
H20 and"EINTRz0H tiitrdmivys meémtbd)CMh elheifltratc evasatirredw o NpttGQc vedhadi t h

Et OAc. The xtr shed, se uent| ly with N 1 ,

br i ne. S FBH TRABEBRD St bE, AT AN RD AR AR R T i el B ror o 288 as

a YH | awaselibw syid.ch 10 mas di ssolved in DVF and K2CO3 (13.5 g) and

i odonet hane (1 nmL) were added and the resulting solution stirred at RT for

72 h. The solution was diluted with H20 and extracted with Et 0Ac. The

or gani Coaxtmsaatof\2a6b was Hedulfohdmide iwae cadict @dt (hNa2&d4yith thi pteedarcalastribed

concentrateg i.n vacu ﬂ?gf 3.8 g of 221la. steps 3 & 4 - Reduction of
tg)a

the ni tf FBP&E xRS ried out in accord with the procedure in 15
step 4 of exanple 27 to afford the am ne 221b. Conversi on of 221b into the

sulfon Sart r,0 r b in step
3 or onpal o ek Sfy 045 shdle BEERA 18 e lG BROBERY, PLARE AT, o
221c amﬁn@DQ%KBngﬂQBahgﬁdNQQKQq4m@ﬁgpahﬁmﬂﬁcﬁ»@nbOlaaﬂpmﬂiMMDhlhmg
procedure described in step exanp lo afford 222. The borane ester

was!3 séF%l%%pdolyraé}a@zi i ﬁrr@ﬁquﬁ éﬁﬁb@%@eﬁﬁt }@ W oR 38 Anip 61&%7%@5&%8&@9%% nt
(10 to ff&’%ﬂﬁ%@ Et@p?cow%ﬁeﬂrsg ﬁ%ff'y GANERE DRAlE e r%éa (n §tfg1'éé?9&‘%{8

mat eri al but which was su ICI ure to use Int
2010/ 0 tab&BRaIEl kPR4m8/ 06é@ARIc p&ﬁiucSWespplﬁqf&d?oy Sif, MW@M chltingasitic mar ged

with 2 0 ), C H- rlda2| -0 ng), Pd2(dba)3 (5 ny),
Xantphiéoéfglﬁ%% ﬁﬁqég @@éégééf)“Nﬁh fﬂ%@fﬁ§? tert-BuOH and H20,
seal ed and irradiated at 150 Cin a mcrowave synthe5|zer for 30 m n. The
reactl VAS n k y Si 02
chro mat—cr&r—a Aqr?g%"&%%ﬁ% t lﬁaq%éao‘ﬁ%tgg??%g | e nrt%"(oga@[o ? )33t o]
af f20 d o P dIPPRNY @00 ((r@)'aﬁériTHFE(TStrnlb Weyltd an H‘ﬁtdﬁt@ed(i;ﬁ eerc(rc&vaVQ synthesmer at

X0- 2, 3- dIQ dro yridazin-4-yl)-p_ henyl]
_ pheny PO ne o - Dieaigpulang Sﬂ%@t@s%%cq%%i éli gt Mith & Ogdicrand vigorpysly tisdous

MeOH at\leﬁpan vé% 310 1R10n g‘?ﬁgﬁ)ggag !vgc{s s'e@aat\éht\pasﬁ% ek bl‘];l[l?edl‘ Cf%ZN'%S(ﬁ'O“ ' 1.9

precipitate was f| tere in a vacuum oven to
filtered and evaporated. The crude product was purified by SiO; chromatography eluting with an

EtOAc/hexane gradient (0 to 20% EtOAc) to afford 80 mg of 218b.

25 step 8 - Demethylation of 218b to afford was carried out in accord with the procedure in step 7
of example 1 to afford 28 mg of 1-43.



10Exanpl e 29 N (4-

{(E)-2-[3-tert-Butyl -2-net hoxy-5-(1-nmethyl-2, 4-di oxo-1, 2, 3, 4-t etrahydro- pyr
i m di n-5-wo)ee100i1239$l | -vinyl} -phenyl)-nmet hanesul f onam ®#€T(EP2@p/0670224 Ar =
4-ni tro-phenyl Ar Ove step 4 CWve3 step 3 1-226a: R=0 1--."226b: R =
Ove step 1 - Palladi um catal yzed -8dndensati on of 84a and 137 was
carried out in accord with the 15 procedure described exanple 14 to afford
224. The crude product was purifi edEtwmpregyst al I i zation from THF/ hexane.

step 2 - A suspension of 224 (0,30 g% and POC13 m.) was heated at 110 C
for 1225{(§)- 21fﬁefer§d$1ﬂi¥1r%ﬁle%é)§3’c50@’l - édﬂwdamm&%a YbhekenyYermo-Sand

stirred, 16 £ t t|on of a yellow precipitate. The solid
vvasflltée&r?degal(ﬂz [léj &OJI;%(BA? washed with brine, dried WD

2010/ 072598PCT/ EP2009/ 067028 -87- (Na2S™4), filtered and concentrated in

vacuo. The crude product was purified by Si02 chromatogfaphy eluting with
an Et OAc/ hexane gradi ent (R LN025% Et OAc over ') tb?( ord 226a. step
3 - A solution of 226a( g, 1.62 mmol) ( OH (20 m_) and
MeCN (5 5 nlL) Wwee™s ) RT for vesul tiM

partiti gped—bet We HeH2es T rganlcce)xhr-a:ct% were ed with

brine, dri d8PANa2§ONQMé i | f &t edPand ghonateed 16 2FfT d 0. 72 X 0lOME6b
whi ch was used w Thryt additional puri M@at i on. CMe

' 222
220 step3: 221a: R'=NO,

221b: R' = NH,
tep 4
step 4 [y 221 ¢: R' = NHMs

3

— ]9 Ar = 2-carbomethoxy-4-methsulfonamido-phenyl

225

5 step 1 — A mixture of 215 (3.58 g, 0.011 mol), methyl 2-methyl-5-nitro-benzoate (2 g, 0.011
mol), DBU (3.8 g, 0.025 mol) and DMSO (30 mL) was heated at 50 °C for 1 h. The reaction
mixture was diluted with H,O and 4N NaOH (10 mL) was added. The mixture was twice
extracted with EtOAc. The combined extracts were washed sequentially with 6 N HCL, H,O,
brine, dried (Na,SO,), filtered and concentrated in vacuo to afford 220 as a yellow solid which

10 was dissolved in DMF and K,COs (13.5 g) and iodomethane (1 mL) were added and the
resulting solution stirred at RT for 72 h. The solution was diluted with H,O and extracted with
EtOAc. The organic extract was washed with brine, dried (Na,SO,), filtered and concentrated in

vacuo to afford 3.8 gof221a.

steps 3 & 4 — Reduction of the nitro group (step 3) is carried out in accord with the procedure in
15 step 4 of example 27 to afford the amine 221b. Conversion of 221b into the sulfonamide was

carried out in accord with the procedure described in step 3 of example 1 to afford 221e¢.

step 5 — Palladium-catalyzed coupling of 221¢ and bis-(pinacolato)diboron was carried out in

accord with the procedure described in step 1 of example 19 to afford 222. The borane ester was

isolated by SiO, chromatography eluting with an EtOAc/hexane gradient (10 to 40% EtOAc) to
20 afford a 222 contaminated with an additional material but which was sufficiently pure to use in

the next step.



step 4 - A solution of 226b (0.112 g, 0.224 mol ), iodonethane (0.22 nl)
and DCM (0.3 nL) was stirred at RT for 39 h. The volatile solvents were
renoved iwowvaowo2#8d the crude product 10 purified on aPpraprarses Si 02
TLC pl ate devel oped wi t h5% MeOH DCM to afford 0.20 g of 228a as a yellow
solid. step 5 - Reduction of 228a to 288b was carried out with iron powder
in accord with the procedure described in step 5 of exanple 15. step 6
- Sul f gyl B&I70NA @ificid3BRe vl ahf Ollieﬁlgélﬂ‘ﬁﬁhm(mrrﬁg)@d dhldiro-i2BI @@Qﬁkﬁ-%ﬁéﬁ(%he
procedure 15 described_in met hyl ati on_of

228c t on@f Pédbals @ %X@%’hﬁ)ﬁsﬁ Odﬁg Q%S%Ncléﬂ%ﬁinp%ﬁ) tN?eCQﬁ &E‘b@a} éer&@é}éﬁ bed

t TLC
Pl at e qo b0 S RO D o IR P i C e B0 i PTEC LBl T,
powder .wadsxaolptl enB@oA®dNp( AFhe{erfde)pr@didt wihae porifised iSib), -c(lﬁ),rm{dgraphgmlutmg

gt 4@%@%3%&%& &tﬁéﬁ%ét A ke BB ol SE ! ) ptlet by

230232 ” - t NHIVS
D sor e aaaas - ohd BUERE pyren 23Ry h%%ﬁﬁ%{l@él%@%%%ﬁg el g, 57

mol ) did etter WthOpﬁ@dphﬂﬂaqun&qmttouss\ﬁeOHrﬁmp) Clas1 hecalowandawﬁie@ for 3
h. Th d d f 2 ¢ch t ff d
L 0" SRS Rp ARG 1000 I b ol B RSB B 8

232 an@fi® was carried out in accord with the procedure in step 1 of 5
exanple 1 to afford 234a. The product was purified by Si 02 chronat ography

eluting with an Et OAc/ hexane gradient (0 to 5% Et0Ac). step 3 - Reduction
of BB4a to 234b was carried out w t]ﬁxzimplezsowder in accord with the

pr Ocedtf\g_&_?&s)‘}{ t3b Feﬁ't_]gutyf.ﬁ.en?etﬁoxy-s ?f( m?hy? 2 AF dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-

phenyl]-vinyl}-phenyl)-methanesulfonamide (I-8)

R
HN Z N AT N AT
842 —— —
step 1 step 2 oMe StP 4
CMe,
226a: R=Cl
Ar =4- nltro phenyl step 3 :226b: R =0OMe
I-8

228a: R'=NO,
step 5 :228b R'=NH,

step 6 [ srge: R = NHMs

step 1 — Palladium catalyzed condensation of 84a and 137 was carried out in accord with the
15 procedure described example 14 to afford 224. The crude product was purified by

recrystallization from THF/hexane.

step 2 — A suspension of 224 (0.30 g) and POCI; (6 mL) was heated at 110 °C for 12.5 h. The
solution was cooled to RT and poured into ice/H,O and stirred which resulted in the formation of

a yellow precipitate. The solid was filtered, dissolved in EtOAc, washed with brine, dried



step 4 - Sulfonylation of 234b to afford 234c was carried out in accord
with the procedure 10 described in step 5 of exanple 2. step 5 - A

m cr owavewoi2alo/om®schar ged wi t h234c (136.8 ng, 0.3 nmol PCTEPZ000H67028 Ny,
0.36 mml ), Pd(PPh3)4 (34.7 ng, 0.03 mml), Na2CO3 (79.5 ng, 0.75 mmol),
MeOH (2 nL), DCM (1 nL) and DMF (1 mlL)-87purged with Argon for 5 min, sealed
and irradiated in a mcrowave synthesizer at 115 C for I h. The reaction
M xt ur gNwesO g, Rt el ardi dohedreeltddhin ough. Qielchkde ﬁrh@d@aﬁ pldifiat & pi@,t i tioned
bet ween Et OAc and brine. The organic |ayer was was with brine, wa
dried (CReoretography qlutdeevwithan E&‘age/éﬁ%anﬁtg&hennﬁ%t%%%@t‘aﬁseﬁ%rt“m@,@fmafﬁfrded
by Si 03,¢ghromat ography el uting with an Et OAc/ hexane gradient (50 to 100%
Et0Ac) to afford 77 ng of 1-7 as a white solid. WO

2010/ 072598PCT/ EP2009/ 067028 -89- Exanple 31 N-(4-

{(E)- 23{6_\@ 2 AdsoRit RN ST 2282 @. 74 & et 6 2RI ONaOWIe (013digh- MOV 201N MXIN 35
-(2,2,2-trifluoro - ethyl% phenyl] -vinyl} -pheny ) net hanesul f onam de
(1-38) rnL) %a%@r@d@tmfm% br Ehefespltigg solution yas partigopedihasivcendiSig and HyO.

4055 LR QB TR LSS PRSI B

m xt ur @. oﬁlﬂﬂb&dh@lﬂ\dza%hdd@sht%ﬁa@cﬂd@ml pihificadigueous sol ution was ext ract ed
with Et OAc The conbi ned extracts were washed with brine, dried (Na2SOQ4),
filtered and concentrated in vacuo. The crude product was purified by Si02

chr onatstagréap Aysobitionioh §2619 (Al thg, A2 B omol) hiedamethgnadi Zhmnly endPEdA (0.1n6798 g

of 238a as .0l fie t andi n ste 2 - To a uti on f 238a
(1.678 ¢ ‘3 lﬂﬂt&rrs%d jatq% ‘%‘V?fﬂ WaFE rpoNk g Vd’&%%a%dr‘i‘ﬁ %t0. 844
m., ;L6 pﬂaﬁem h)prep-ﬁhﬁlvé S80S TO pHt& Hé&feﬁ)ﬁé@%ﬁﬁ% FMROHED R td Sfford . il) gdhe

m xture was diluted with DCM and 10% Na2S203 was added and the m xture
stirred2Bdps sgeiavaolid n. The organic |ayer was washed with sat'd. agq.
NaHCOB8, dried (Na2SO4), filtered and 15 concentrated in vacuo. The crude

pr oduct urified Si O hr omat o eI uting wth an EtOAc/ hexane

or adi erfiePo- Reducgop of s to B8BTS LRl E“)é SN PSR A5oTdWiHWIS ol i d. st ep
3 - 0- rﬁ%&ﬁh@tdeﬁ’d}l&fi1@%@195\6’%);&&1515'1?(1 out in accord with the procedure
described in step 9 of exanple 18. The crude product was purified by Si02
chromat ogr aphy eluting with 10% Et OAc/ hexane to afford 239. WO

2010/ 0’62 IBFulfonyROOR 0O 2YEWED afD0d 228 EPadicarriédond émsabldWiththel@Bcatiutd di et hyl
(4-nitro-benzyl)- phosphonate (step 4) was carried out in accord with the

pr obedyEesiors ssten S f g¥argladpl e 1.

step 7 — Demethylation of 228¢ to afford I-8 was carried out in accord with the procedure
described in step 8 of example 2. The crude product was purified on a preparative TLC plate

developed with5% MeOH/DCM to afford the title compound as a yellow powder.
Example 30

20  N-(4-{(E)-2-[3-tert-Butyl-5-(2,4-diox0-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-phenyl]-
vinyl}-3-fluoro-phenyl)-methanesulfonamide (I-7)

NO, NO, Br § O
—_— —_— O —_— 17
step 1 step 2 step 5

OMe
Br F (EtO),P, F CMe,
o)
230 232 234a: R =NO,
step3 g yagp: r NH,

stepd [ y34e: R = NHMs



step 5 - Pall adium catal yzed coupling of 240c (0.16 g, 0.364 mml) and 137
(0.085 g, 0.546 nmol) was carried out in accord wth the procedure

descri bedwDreosxaey8e 14. The crude product 5 was purifi @edTHRP269027028
chromat ography eluting with 10% MeOH DCM to afford 242a. step 6 - Reduction
of the nitro noiety was carried out wi-88% iron in accord with the procedure
in step 5 of exanple 15 and the crude product was purified by colum

chr omatsagriapAymixsirepf 230 (1S5 Q137 Inhd D and tridiing pasiph@c (B8 ndlary7ieendltwasn
accord with the procedure described in step 3 of exanple 1 to afford 1-38.
The cr GeEHIOHREC REs hulhe meduisyvasmoeled potprrifiedbgdi N RLIRRIAY to

Pol yner, RVAP 2 SRRVIE of HCV pol yner ase
(NSSBS%%%?dCoﬁr:i%)g\Hv%éz g@%ﬁ?ﬁ%% (ffﬁgqlltn {é(%tfyg'or ation of radiol abel ed

nucl eoti de nonophosphates into acid insoluble RNA products. Unincorporated

radi o Isapel edosdtisitiont T 282 9nd 28WE dadid bt fnfadbdr@Rvigntle peddalrk liRftbp Was added
to the 15 washed and dried filter plate_ containing radi ol abel ed R?\IA

pr oductcxample laamdierd d34aRNAcpredist wag pualics BaSHy chosRsPoAPIooHiting withan end  of
the re i | k-ect ' thonal to the anount of light emtted by

t he scﬁ{)ﬁ%ﬁlg%@fé #%(gg@éb/)(%g@%% e used in the enzymatic activity assay is
a 21 amno acid C-termnal deletion of full-length HCV polynerase derived
from HQdpGonRegilctiBh B 2881012488 WA cﬁ@f’eﬁ%%mﬁzitg(?roﬁ%%%f RhcRAHIREIH hd 242654)
(NS5B570n-Conl). The NS5B570n-Conl was sub-cloned downstreamto the T7

pr onot @roasfluteriesqyibad m stcp R of esan@ea [donst ruct pET17b and transformed into E
coli strain BL21(DE3) pLysS for protein expression. A single colony was
used to start an innoculumfor_a 10 L culture in LB nedia supplenented with
100 ug/AtR dmpltanylatian gf 234D fo afford 23dewesgsFiaadkeuws in dgeerd with dsaprByedutie

addjg i oo il FSEREARY! - 13- D-t hi ogal act opyranosi de 25 (I PTG when the
opt%%a;a@%%r?se?%yéﬂoﬁg C ?u're at 600 nMwas 0.8. Induction of protein
expression was carried out at 30 C for 16 h after which the cells were

har vestsgg Py AcaREdWIvedadlivan -chM%@cB@?tﬁﬂS@XﬂBﬁf@ﬁﬁ%,M inbio®d 18P (3W0rBgensst y
using a three-colum ﬁﬁﬁli{” fication protocol including subsequent col umm

chro ?atfmgﬁlé:d?ﬂif’%)éf\li@ me, §03 %p%r%@@%ﬁ%ﬁ@%@ﬂérraml)meh {Zal), M f
2010/ 07 P R 670 -91- i i i.
ol RES. RURTOGTOINE ([ Bud- EaEE s oull eIab: Rt Tnd et dR aBERSS

NS5B57 @pnt@eiter @n Yy fod.15. IMht @actidn tiitttitcat BtoblER, filRgtkitroldnEELLER, @#heg no.
TRK-412; specific activity: 30 to 60 G /mol;), |iuMeach ATP, CTP, and
GTPLS 4dilisE Pﬁﬁtgwpﬁbqlm%,ﬁ(t% #09 tines The ogganisTiryqray ashyashed with Sripc. watgiy
MyC12, 5. .Rlnofk j [ b 0 JMEC : e-free water
to a fidglg (Iﬁgzasgti ?giri:t% tgg?aﬁlrﬁmc%g#én%tegl w%?\%&h@{l C re%%ﬂgbﬂr%gﬂyﬁlsqtéﬁe presence of
pol y Ackindtenrpplat dutipeeith ec ExOAcOAE ecalidmi( Sk 0%OEIREE)\to Affotd Horfhg Of 16
prem xgdhgsee section 0004), 20 nM NS5B570n- Conl enzyme, liafi of tritiated
Utk ( Pdrkiy? BPfesolidat al og no. TRK-412; specific activity: 30 to 60
C/mmol), 40 MM Tris-HCL pH 8.0, 40 mM NaCl, 4 mM DTT (dithiothreitol), 4
nmv MgCl2, 5 pl of conpound serial diluted 10 in DVBO and nucl ease-free
water to a final reaction volunme of 50 pl. Reaction m xtures were assenbl ed
in 96-well filter plates (cat # MADVNOB, M Ilipore Co.) and incubated for 2
h at 30 C. Reactions were stopped by addition of 10%final (v/v)
trichloroacetic acid and incubated for 40 mn at 4 C. Reactions were
filtered, washed with 8 reaction volunes of 10% (v/v)



trichloroacetic acetic acid, 4 reaction volunmes of 70% (v/v) ethanol, air
dried, and 25 pi of 15 scintillant (M croscint 20, Perkin-El nmer) was added
to each rwacviogm2ael | . Two RNA tenpl ates were used to aPSTEPC@EIOOINES
descri bed herein. The clRES RNA tenplate was 377nucl eoti de | ong and
consisted of a partial conplenentary s8%uence (36 nucl eotides) of the core
protein, followed by 341 nucl eotide of the conplenentary sequence of the
internal ribosone entry site The PRXampPleBIYA t enpl ate (GE Anersham cat al og
nunber 27- 4110% was yneric RNA pre-annealed to a oligo(rU 16
pri mer Rt(al(Fbbdr-( éttl?léx‘b‘fl 233 ﬁéettah(vétwmrmlfiwat%ywthpﬁé- Sapudtridgorpi ght

emtte 0 counts per mnute (CPM on a
Topcoucr%t%[)pﬁSH gﬁrﬁ@épﬁ)h‘%w{?ﬂﬁ%é&% tﬁgglg§/®Range Low, Efficiency Mde:
Normal, Count Time: 1 min, Background Subtract: none, Cross talk rgguction:
Of). 25 Dat a was analyzed in Excel (r) (Mcrosoft(r)) and Act yBadse0

(i dbsQ). The reactiongin t hecggsenag. 0f e : i ne the
backgr ound nal , mhlc S subtractu I C reactions.
Positive c & > Dar f orves tﬁ 'bs conmpound, from
which the b ck ¢%u d correct % é@?lVlty setahs 1OQﬁ§ 8I‘IM;rrerase
activity. AGH Eta was eXphEEsed as a p ntage of the positive control
The conpoung3§once§5 @®BaaR =whi ch t he,»0 enzyne-cat al4pzed rate of RNA
synthesis was re du JESEZSW B+Brc50) was calculated by fitting WO
2010/072598PCT/EP20Q9/067028 -92- (%Max - % n) Y= %Mn+ (i) x 7] +

(lc,0)s j (hﬁ/N R’
HN ~# S O
step 5
—
OMe

CH,CF,

242a: R'=NO,
step 6
p |:24Zb R'=NH,

step 7 |—_—1 38: R' = NHMs

5 step 1 — A mixture 0f 236 (2.10 g, 11.922 mmol, CASRN 440659-12-1), MgCl, (1.70 g, 17.88
mmol), paraformaldehyde (2.5 g, 83.45 mmol), TEA (6.7 mL, 47.69 mmol) and THF was heated
at 60 °C overnight. The mixture was cooled and 2N HC1 was added. The aqueous solution was
extracted with EtOAc. The combined extracts were washed with brine, dried (Na,SO,), filtered
and concentrated in vacuo. The crude product was purified by SiO; chromatography eluting

10 with an EtOAc/hexane gradient to afford 1.678 g of 238a as oil that solidified on standing.

step 2 — To a solution of 238a (1.678 g, 8.219 mmol) and HOAc (8.2 mL) at RT was added
dropwise Br; (0.844 mL, 16.439 mmol). The reaction mixture was stirred at RT for 72 h. The
mixture was diluted with DCM and 10% Na,S,0s was added and the mixture stirred for several
min. The organic layer was washed with sat'd. aq. NaHCOs;, dried (Na,SO,), filtered and

15 concentrated in vacuo. The crude product was purified by SiO, chromatography eluting with an

EtOAc/hexane gradient (0 to 10% EtOAc) to afford 1.845 g of 238b as a yellow solid.

step 3 - O-methylation of 238b was carried out in accord with the procedure described in step 9
of example 18. The crude product was purified by SiO, chromatography eluting with 10%
EtOAc/hexane to afford 239.



equation (i) to the data where "Y" corresponds to the rel ative enzyne
activity (in %, " 9%n" is the residual relative activity at saturating
conmpound worzosvt7e#8i on, "%hAx" is the relative nmaxi num eQTEPAMVOCTCE | Vity,
"X" corresponds to the conpound concentration, and "S" is the 5 Hill
coefficient (or slope). Exanple 33 HCVW®eplicon assay This assay measures
the ability of the conpounds of fornula | to inhibit HCV RNA replication,
and t hetepf4or €oideaiatiop@tf 289 ivath didthyli(43nitt@bertys-ghosstoneiat(step 4HEYs tarfiecbutons.
The assay utilizes a reporter as a 10 sinple readout for intracellular HCV
repl i cdmaed pithdhe progedupgsin siey IIQf@P‘?@Pﬁsle gene was introduced into the
first open reading frame of a genotype | b replicon construct NK5.1 (N

Kri eger et o 1= L. VMirol. 0) , f

it e natehrs Deliienirt o B R AL e o i 8l B0l D6y n
phos phehman sfag cagrRd oWPHh! dcpordevieh the pracd@t ldesdr oy a0ska merﬂe%ﬁla@gaohe@tt
and nouth disease virus (MD. Ryan & J. Drew, EMBO 1994 13(4):928-933)
Aft ey ipswurified by SHdcelirpmptonraphie cRRg wad 1086 McQH/PEPd e iderdiZ 428 hurmn

hepat oma Huh7 cells, and (418-resi stant coI oni es were |soI ated and

expand sel ed cell line 22 nt ains replicative HCV
subgenéFﬁEéS Fﬁﬁju%a 8“5’60(1?19}6{39%% Caﬁéi’f? ‘P‘Fté"lf € ’élraég‘éfd @&é’é‘?feﬂk}ret“ﬁe
repli cQppredf&atpld f5Santhe L@MEbrddDct g Iﬁ@iﬁeéb Fbﬁnﬁﬁa@ammgragﬁwl ed out in
dupli cate plates, one in opaque white and one’in transparent, in order to

nmeasure the anti-viral activity and cytotoxicity of a chem cal conmpound in
par al | gtepenssilfonglatibe ootigeimiedwastdred yutiis ab@lrd A@thdbeploocdiee deasbel ®ekdp
proliferation or due to cell death. HCV replicon ceIIs (2209- 23), WhICh
expr ess REKFMPls | t@@ifﬁ%%é% F@%W@pm%wawrt A&y HH-®ul becco' s MEM
(I'nvitrogen cat no. 10569-010) with 5% fetal bovine serum (FBS, |nvitrogen
catI no. 10082-147) and pl ated OntﬁlF ad.B]EGJ]F\SA‘«E pl ate at 5000 cells per well,
and'q ncubat ed over ni ght. Twenty-fo | ater, different dilutions of

chem cal conpounds in the HCQN\NBsQM@bW@{\@g‘eQA@M9d to the cells, which
were then further incubated at 37C for three days. At the end of the

i ncubatlihgsnezymatic achuity ef HEV plyprase gf Sy Ondronl hapy ssesdcdasdhe uci f er ase
t t. if t
S T RS TR PR ES2

i ncl ud&ﬁunaa)qbdtetedramcﬁlabdlw @ibsSatkivias rafcvddts fitantidoaidicaitiliant mst ardvded taoths
were followed for preparations of the reagents. The cells wer

20107 0 7esbesbr drsdddsr obiometainse rigielabddebRYE RiPdwet1 Ber 4m¢.un6f3f B%Asb‘l‘?étl“é
buf f er %‘é S H%g N@S&O@Co&?%@he R&qb ovae! re@c@lg %‘aﬂem}é} g@mbheh t8the 2ndim
ase Xs IS bu Bat I F or

| ucife prior to incu on at” room tenperature
20 m n.ofTigkt thlabébyv&s: schgilantnserted into the Centro LB 960 micropl ate
| um nometer (Berthold Technol ogies), and 100 ilL of R luciferase Assay

buffer was injected into each well and the 5 signal neasured using a

2- secorldicd&P ¥ polymoseeaner Wethe orzymatic aptivht aspay is @30, anipe agid ﬂct@ﬁmm? ddeticor

t he dr i C I e to the

unt rea’t(g ggJ 1 %'Iﬂlg{hglg%wgllyrggﬁ& ({%9138% }éllgglvlcﬁ?lﬁ St'%}lq" gg{gtﬂﬁefb (:(?etnh(%& per cent age

r ed2@ct iadesibn hi@béusIH4e6 8 (NSIBT0hYCons ). Tdfetl@SjBﬂ‘VOﬁ:ﬂdnatwasrsua&ldﬂle&cri bed
above. WST-1 reagent from Roche Di agnostic (cat no. 1644807) was_used for

t he cytdewaﬁﬁrm ip tag dypromeferrghihgiplspid ewyressiongstauct pRhE anddsanafessed t o
each V‘%‘nb b NS AGE SPLRE { gl Selk Rebng QAL @l BRA)
al one as t al%)eml Ha/e?)«g; tyﬁen Lﬁ%?:ue @d ° ormg&%% At g% % an tﬁ‘eg %
val ue \mmcnmasﬁured Ods tulgnre meL B/RX dResuph Rtvicatedwitdr ti0 gg@mlpdnatieillireatddr (. Lab
Syste at. 450 nm (reference filter. at nny .. Agai , the :
concentrAFIGAPEr e eyl addfigh 0?§§éa%%pg?mq-ngiglogalactopyramﬂde
25 (IPTG) when the optical density of the culture at 600 nM was 0.8. Induction of protein
expression was carried out at 30° C for 16 h after which the cells were harvested by
centrifugation. NS5B570n-Conl was purified to homogeneity using a three-column purification
protocol including subsequent column chromatography on Ni-NTA, SP-Sepharose HP and

Superdex 75 resins.



proliferation by 50%in relation to the untreated cell control value, can
be calculated fromthe 15 plot of percentage reduction of the WST-1 val ue
vs. drug wonesmi7e®Bi on as descri bed above. TABLE Il  HCYCREPR6OO67028
CompoundActivity NunmberlCso (11-11\4) 1-10.112 1-40.347 1-90.071 1-130.001
1-210. 113 1-220.025 1-240.04 Cyt ot oxPt- Activity CCso (PM 24.2 23.2 4.7

Enzymatic reactions in the presence of cIRES RNA template (see section 0004) contained 20 nM
cIRES RNA, 20 nM NS5B570n-Conl enzyme, 0.5 uCi of tritiated UTP (Perkin Elmer catalog
no. TRK-412; specific activity: 30 to 60 Ci/mmol;), 1 uM each ATP, CTP, and GTP, 40 mM
Tris-HCI pH 8.0, 40 mM NaCl, 4 mM DTT (dithiothreitol), 4 mM MgCI2, 5 ul of compound
5 serial diluted in DMSQO, and nuclease-free water to a final reaction volume of 50 pl. Enzymatic

reactions in the presence of poly A RNA template (see section 0004) contained 20 nM Poly
A:oligo(rU)16 premixed (see section 0004), 20 nM NS5B570n-Conl enzyme, 1 uCi of tritiated
UTP (Perkin Elmer catalog no. TRK-412; specific activity: 30 to 60 Ci/mmol), 40 mM Tris-HCI
pH 8.0, 40 mM NaCl, 4 mM DTT (dithiothreitol), 4 mM MgCI2, 5 ul of compound serial diluted

10 in DMSQO, and nuclease-free water to a final reaction volume of 50 pl. Reaction mixtures were
assembled in 96-well filter plates (cat # MADVNOB, Millipore Co.) and incubated for 2 h at 30°
C. Reactions were stopped by addition of 10% final (v/v) trichloroacetic acid and incubated for
40 min at 4° C. Reactions were filtered, washed with 8 reaction volumes of 10% (v/v)
trichloroacetic acetic acid, 4 reaction volumes of 70% (v/v) ethanol, air dried, and 25 pl of

15 scintillant (Microscint 20, Perkin-Elmer) was added to each reaction well.

Two RNA templates were used to assay compounds described herein. The cIRES RNA template
was 377nucleotide long and consisted of a partial complementary sequence (36 nucleotides) of
the core protein, followed by 341 nucleotide of the complementary sequence of the internal
ribosome entry site. The poly A RNA template (GE Amersham catalog number 27-4110) was a
20 homopolymeric RNA pre-annealed to a oligo(rU)16 primer at a molar ratio of 3-to-1 (primer-

template).

The amount of light emitted from the scintillant was converted to counts per minute (CPM) on a
Topcount® plate reader (Perkin-Elmer, Energy Range: Low, Efficiency Mode: Normal, Count

Time: 1 min, Background Subtract: none, Cross talk reduction: Off).

25 Data was analyzed in Excel® (Microsoft®) and ActivityBase® (idbs®). The reaction 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

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



Exanpl e 34 Pharmaceuti cal conpositions of the subject Conpounds for

adm nistration via several routes were prepared as described in this

Exanpl e. wo@oaireie72598PCT/ EP2009/ 067028 - 94- Conposi t iPOm/EHPR#090s B8

Adm nistration (A) Ingredient %w./wt. Active ingredient 20.0% Lactose

79. 5% Magnesi um stearate 0.5% The ingP2dients are nixed and di spensed into
capsul es contai ni ng about 100 ng each; one capsul e woul d approxinate a
total daily dosage. 5Conposition f(}%l\@(xal%Mdm ni st ration (B) Ingredient %
w./w. Active ingredient=20M#fo @)

X
1+ —-
(1Cy)° ]

equation (7) to the data where “Y” corresponds to the relative 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

5 Hill coefficient (or slope).

Example 33
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

10 simple readout for intracellular HCV replicon RNA level. The Renilla luciferase gene was introduced into
the first open reading frame of a genotype 1b replicon construct NK5.1 (N. Krieger et al., J. Viro/l. 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

15  electroporated into human hepatoma 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



0. 5% Crosscarnel | ose sodi um 2. 0% Lact ose 76. 5% PVP (pol yvi nyl pyrrolidine)
1.0% The ingredients are conbi ned and granul ated using a sol vent such as
met hanol .wOhe10wesvsl ati on is then dried and fornmed i ntoPCalPetm/of¢ment ai ni ng
about 20 ng of active conpound) with an appropriate tablet machine.
10Conposition for Oral Adnministration-0&) Ingredient% w./w. Active
conpoundl. 0 g Fumaric acid0.5 g Sodi um chl oride2.0 g Methyl paraben0.15 g

Propyl vaghab&ite vafh H)O%Is’;lﬁﬂlblﬁisﬁﬁhté YeRErdd sdling (gﬂnbo)t(plm P& EPAndt ly@d)wkigh 85 ¢
Veegum K (Vander bi | t .)1.0 g Flavoring0.035 m
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), and 100 uL of R. luciferase Assay buffer was injected into each well and the
5 signal measured using a 2-second delay, 2-second measurement program. ICso, the
concentration of the drug required for reducing replicon level by 50% in relation to the untreated

cell control value, can be calculated from the plot of percentage reduction of the luciferase

activity vs. drug concentration as described above.

WST-1 reagent from Roche Diagnostic (cat no. 1644807) was used for the cytotoxicity assay.

10 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
(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

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

TABLE 11

HCV Replicon Cytotoxic
Activity

Compound Activity
Number

u I1Cso (uM) CCso (uM)
1-1 0.112 24.2
1-4 0.347 -
1-9 0.071 -
1-13 0.001 -
1-21 0.113
1-22 0.025 23.2
1-24 0.04 4.7

Example 34
Pharmaceutical compositions of the subject Compounds for administration via several routes

were prepared as described in this Example.



WO 2010/ 072598PCT/ EP2009/ 067028 -95- Colorings0.5 ng Distilled waterq.s. to
100 M The ingredients are mxed to forma suspension for oral

adm ni st re0i2or/07B8ent eral Formul ati on (D) | ngredi ent % RCT/BRR009AGCTORY €

i ngredient0.25 g Sodium Chl orideqs to make isotonic Water for injection
t0100 ml 5 The active ingredient is di-94olved in a portion of the water for
injection. A sufficient quantity of sodiumchloride is then added with

stirring to make the sol utompokision ¥ Gral Abmisi@tdtongn)i s made up to wei ght
wWith the remai nder—of _the vwater for iniection filtered fhrmlgh a 0.2

m cron menbrane fingredicind packaged undéef vét/etil e conditions. The features
di scl osed i n the-feregotngdesertptom—grthe—fetewng—etatrns, expressed
in their 10 speci f*EV¢ Biefgl! U.%reans for perforning the

di scl osed functiofgcigke @ NMet hod or procegssof,or attaining the disclosed
result, as appropriate, may, separately, or in any conbination of such
features, be util Magdedion steerdte zi ng t he Q.d%ention in diverse forms thereof.
The foregoi ng i nvert+er—has—beer—deser+betd—r—soere—detat+—by—way of
illustration and exanple, for purposes of clarity and understanding. It

will be obvious to one of skill in the art that 15 changes and
di fi : ) . o o ‘ —
Ther ef o it pR R hL BEPeB 18t Fls 585y b0 BRAERURE: Bhfentea o

be il | uspdudd wyeldapprorivhate e sétal duliliy\desagthe scope of the invention should,
therefore, be determined not with reference to the above description, but
should instead be determined with reference to the foll ow ng appended
claidys, along with the fuComposipen ir @ylAdalimsttaiondBihi ch such clains are

entitled. 20 Thew&—pﬁﬂ—h&hedﬂa-pﬁ—%heﬁﬁ,—and—&a%ic literature
referred to herei M&SHHHI i sh the know ed§e"'dPt hose skilled in the art and
are hereby incormmﬁwm sane extent
as if each was speci | CF y and individually indicated to be incorporated

by reference. AnyMmpnédiimistdaiisveen any r@f%rence cited herein and the
specific teachings, of thi ﬁ WO 2010/ 0725980PCT/ EP2009/ 067028 - 96-

speci fications shSFOSSEEMEHSIS0EM™M n favorV6f the latter. Likew se, any
conflict between ap.ggd - understood defing4ign of a word or phrase and a
definition of the word or phrase as specifically taught in this

speci fi cati on shaPVPygolyesylpyeslidmej avorl.¢% the | atter.

The ingredients are combined and granulated using a solvent such as methanol. The formulation
is then dried and formed into tablets (containing about 20 mg of active compound) with an

appropriate tablet machine.

10 Composition for Oral Administration (C)

Ingredient % wt./wt.

Active compound 1.0g

Fumaric acid 05¢g

Sodium chloride 20¢g

Methyl paraben 0.15¢g

Propyl paraben 005¢g

Granulated sugar 255¢g

Sorbitol (70% solution) 1285 ¢

Veegum K (Vanderbilt Co.) 1.0¢g
Flavoring 0.035 ml



WD 2010/ 072598PCT/ EP2009/ 067028 - 97-

Clains 1. A conpound according to fornula I wherein: A is a heteroaryl

radi cal swbeotogd2998om t he group consi sting of 3-oxo-3, 4Pdirmpdecoopyeazi n-
52-yl, 3-o0xo0-2, 3-di hydro-pyridazin-4-yl, 6-o0xo-1, 6-di hydro-pyrimdin-5-yl,
6- oxo-1, 6- dihydro-[1,2,4]triazin-5-yl-95-

2,4-dioxo-1, 2,3,4-tetrahydro-pyrimdin-5-yl and

4, 6-di oxol, 4, 5, 6- Celdrigydr o- pyri m di n-5-(/4ngai d heteroaryl being optionally
substituted by hal Q%.en, C _6 alkyl, G _3 haloal kyl, G _3 dial kylam no or

G _6 al koxy; R i ®HRYEdegEE, hydroxy, Ciq_-%t%ﬂlgﬁﬁiyal kyl, COX or cyano; 10R2
is (a) -[CR6)2] At (b Sea—CRT ATy Taptthyt—optTomat | y
substituted by one to three groups independently selected fromthe group
consisting of C1_6 al koxy, G _6 alkyl, Cl1_6 hydroxyal kyl, hal ogen,

(CH2) " N'h%'iﬁéfedi@ﬁ{t@'afb mixed & ﬁu'rﬁloa?(s)ﬁﬁﬁéxﬁﬁﬁ%r odNgirk@fshanyd. (d) - NRSCOAri or

(e) CONRSBArT; R3 is hydrogen, Cl1 6 alkyl, Cl1_6 haloal kyl, Cl1 6 al koxy,
C _6 hal oal koxy, or hal ogen, or R3 15and R4a together are CH2-0 and

together with atons to which thgyntafaeFainhaaledrfiorma 2, 3-
di hydr obenzofuran, R4a5 RA1' and RA* (i) when taken independently are

sel ected i ndepengediany from C1_3 al kyPs wetwt2 al koxy, CL_2 fl uoroal kyl ,

hydr oxy or halegen—m—gﬁ—zl—mhen—(—a-ken—gge#rei,—m-a—aﬁd—m& t oget her are
C2_4 net hyl ene ademasrefighics 3 al kyl, 9@ ® al koxy, C1-2 fluoroal kyl or

hal ogen, 20or (d4ddidm@iHidiffe R8 or R3 apdifhakd Raehfer are CH2-0 and toget her
with atonms to which they are attached for a 2, 3-di hydro-benzofuran and R41

and | ee are G _Wagrkylipeotiontov) R4a and0 mb4a5 K toget her are ethyl ene and

R 4c i s
hydrogen, or (v) R R41 and R4" together with the carbon to which they are
attached are C1_6 fluoroal kyl; R8 i s hydrogen, fluorine or R8 and

Rd4a together are CH?-0 and, together. w at ons. t o . 25wWi gh they are attached
for rr5]t aq%eél-c%\l]%l)lllgrl"e beéltn 1ZsO 1sus lafﬁ& gnaportlon otfnle wa&er for mjection. cAsutftE'mgnt quant%y 0?

sodium chloride is then added with stirring to make the solution isotonic. The solution is made
up to weight with the remainder of the water for injection, filtered through a 0.2 micron

membrane filter and packaged under sterile conditions.

The features disclosed in the foregoing description, or the following claims, expressed in their
10 specific forms or in terms of a means for performing the disclosed function, or a method or
process for attaining the disclosed result, as appropriate, may, separately, or in any combination

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

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

15 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
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.

20  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

reference. Any conflict between any reference cited herein and the specific teachings of this



WO 2010/ 072598PCT/ EP2009/ 067028 -98- R5 is hydrogen or C _6 alkyl; R6 is

i ndependently in each occurrence hydrogen, C 6 al kyl, carboxy, C 6

al koxycarworzglo/oes9€i 6 hydroxyal kyl; R7' and R76 are i naepardeaiobi2ydr ogen
or C _6 alkyl; 5Arl is phenyl or pyridinyl optionally independently
substituted with one to three substitubéents selected fromthe group

consi sting of hydroxy, Cl1 6 al koxy, Cl 6 al kyl, Cl-6 hydroxyal kyl, hal ogen,
(CH2) " Nﬁ’@ﬁﬁcammmn tﬁlre@haddlﬁﬁfalm robamhttercakbameydn,y daflky beaebaaoyt-

N, N- di al kyI car bapoyl and car box and Rd are independent]

hydr ogafderstpog dgfinii Pn ot W@r%n Hﬁﬁﬂ@;ﬂlnd adeéméleylof thej vore 9 PBFRASE 25 Inge aé)fmy|
G 3 al Cl1_3 al kyl car banoyl ,
C1-3 dF al*%?tj* émﬁign%n%hgﬂ g{{e%b'l%%lmﬁ!ék%&@ﬁ%%)ﬁﬂ%ém; Re and Rf. are
|ndependently hydrogen or G _6 alkyl; nis zero or 1; 15p is zero to three;
or, a pharnmaceutically acceptable s<al*t # hereof. 2. A conmpound according to
cl ai m 1l wherein A is 3-o0xo0-pyridazin-2,3-di hydro-4-yl. 3. A conpound
according to claim?2 wherein: R is hydrogen or hydroxy; 20R2 is (a)
-[C(R6) 2] p-Arl, (b) CR7a=CR71Ari or (c) -NRSCQAri; K- 4 ab R41 and R4de
are independently C1_3 alkyl; R6, |ea and R76 are hydrogen; and,



Arl is phenyl optionally independently substituted with one to three
substitutents selected fromthe group consisting of hydroxy, Cl 6 al koxy,
Cl_6 al kywo 200/6239gdr oxyal kyl , hal ogen, 25(CH2) " NReRd. 2CTAPC@9061028!
according to claim3 wherein le is hydrogen and R2 is | eaCH=CRThArl. WO
2010/ 072598PCT/ EP2009/ 067028 -99- 5. AY9¢onpound according to claim4
wherein Arl is phenyl substituted at |east by (CH2)"NR Rd wherein le is
hydrogen or C _3 alkyl and Rd is Cl_&laimkgy! sul fonyl. 6. A conpound
according to claim2 wherein R2 is -NRSCQAri, R5 is hydrogen and Arl is
phenyl 1subshipjouhédcaatdihg esforyla(IGHRxeiNMR Rd, e is hydrogen or G _3 al kyl
and Rd is Cl1-6 5al kyl sulfonyl.. 7. A conpound according to claim1l wherein
A is 3-0x0-3, 4-di hydro-pyrazin-2-yl. 8. A conpound according to claim?7
wherein: R is hydrogen or hydroxy; R2g's (a) -[C(R6)2]p-Arl, (b)
CR7a=CR71Arl or (c) -NR5COAri; 10R4Q5 1 ghd R4" are independently G _3

al kyl; R6, Tea and | eb are hydrogen; Arl is phenyl optionally

i ndependently substituted with one j} e;substitutents selected fromthe
group consisting of hydroxy, Cl 6 Bl koxy, B 6 al kyl, C1_6 hydroxyal kyl,

hal ogen, (CH2)"NR Rd. 15 9. A conpoyyt ording to claim8 wherein le is

hydrogen and R2 is | eaCH=CRThArl. 10. AR‘tompound according to claim?9
wherein Arl is phenyl substituted at Iqast by (CH2)"NR Rd wherein le is
hydrogen or G _3 alkyl and Rd is C1_6 al kyl sulfonyl. 11. A conpound
according to claim1 wherein Ais optionally substituted

6- oxo- 1, 6- qi hydgr rimdin- | . . C d ording. to claimll
wherei n I 'e S AR siaKlsy ot e by VRRURE LR S By Rl
Rda,5 R46 and/Rlox@lg-dihgkpayeidntih- -] 6-3x&l1kadlihy®o pyfi@admnglyl, &koar B6-
hydr ogen; and Arl is phengl or pyridi either optionally i endent |y

. -

substi tut eéﬂ?cm%[lg%ltwnt- Yéezl’iﬂb%@'rk’aglé’nﬁe’ga@&%@%@?'érﬁltaﬁg9‘%?@)1%0
(23R B RTp SRR i Bugl e oSt el coer

Ci6 alkyl, C;_3 haloalkyl, C;_; dialkylamino or C, alkoxy;
R' is hydrogen, hydroxy, C;_ hydroxyalkyl, COX or cyano;

10 R* is (a) -[C(R%),],-Ar", (b) CR”*=CRAr", (c) naphthyl optionally substituted by one to
three groups independently selected from the group consisting of C; ¢ alkoxy, C; alkyl,
C s hydroxyalkyl, halogen, (CH,),NR‘R, cyano, C,s alkoxycarbonyl, and carboxyl (d) -
NR’COAr" or (¢) CONR’Ar';

R} is hydrogen, C; alkyl, C, haloalkyl, C, alkoxy, C, haloalkoxy, or halogen, or R*
15 and R** together are CH,-O and together with atoms to which they are attached form a 2,3-
dihydrobenzofuran;

R*, R* and R* (i) when taken independently are selected independently from C) 3 alkyl,
C 1 alkoxy, Cy., fluoroalkyl, hydroxy or halogen or (i7) when taken together, R** and R*
together are C,4 methylene and R*is Cy; alkyl, C,; alkoxy, C;., fluoroalkyl or halogen,
20 or (iii) either R® or R* and R** together are CH,-O and together with atoms to which they
are attached for a 2,3-dihydro-benzofuran and R*" and R* are C,; alkyl, or (iv) R* and
R* together are ethylene and R* is hydrogen, or (v) R*, R*" and R* together with the

carbon to which they are attached are C, fluoroalkyl;

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



13. A compound according to claim1 wherein Ais

6- oxo-1, 6-di hydro-[1, 2,4]triazin-5-yl. 14. A conpound according to claim 13
wher ei n REOi28107el598gen; R2 is CR7a=CR71Arl; Rd4a, R41 an®#CREP2&9M67028

i ndependently Cl1_3 alkyl; R6, lea and | eb are hydrogen; and Arl is phenyl
or pyridinyl optionally independently-88bstituted with one to three
substitutents selected from 5the group consisting of hydroxy, C _6 al koxy,
G _6 al kyl R°@G heirbyedronyalakbyl;, hal ogen, (CH2)"Neltd. 15. A conpound
according to claiml1 wherein Ais

2, 4- di 0x0- R®Z5 Bd4pchebitBM Aasr G3cutBhed HidRsdeh; Clbalky 6RBPRYUNY, BkERY@ Ryt O
cI ai m 15 wher ei né]qe |s%drogen R2 |HsydC|%a CR?lAffl Rda, Rgll aﬁ% R4" are

|ndependenpt(}1 Cyosyakpil; R6, |ea and | eb are hydrogen; and Arl is phenyl
or 10pyri di n% opt| onal |y i ndependently substituted with one to three
subst i t ut e SasieRB catr@nhdépamdﬁmtt}ehmr@gqnou:@mlaﬂm ng of hydroxy, G _6 al koxy,
C 6 alkyl, G 6 hydroxyal kyl, hal ogen, (CH2)"Nleltd. 17. A conpound
aCCQTd di ng wne' ol Iﬁlbﬁylbr\ﬁyﬁdﬁbhoﬁldnﬁllzi independently substltuted Wlth one to three g

4, 6- di oxo- 2- et 6-tetrahydropyri mdin-5-y 18. A conpoun
accor di ng SuSHluag i el am MgopR Cweﬁﬂag@g ‘iﬂéQXY’ w&y,ﬁms RA1

?rs]dpﬁéelny?r §¥& pWﬁﬁP&% |on27%@ndedé§ngent y su{) ??E%gygiloﬂeoneand Al

t hr ee subsalkbflmﬁxanwyhél,Eedlwlﬁylfcamambybarglr@dp)xgbns| sting of hydroxy, G _6
al koxy, G _6 alkyl, G _6 hydroxyal kyl, hal ogen, (CH2)"N eltd. 20 19. A

conpound a®¢ ?ﬂicﬁRﬁ gretindepeadomt ¥ imhydrbgan TR U, iS¢ deloeiky e d, § aem € hesutfoaylp
consisting o - ,

{2-15- t er t syamey! gjiﬁé{kb{b‘}&ﬂf@@oﬂscw glakkysulfprmoyl senhymayh f1-palylcarbamayh i et hyl
} - phenyl ) ﬂ%ztl (f onam de; N-(4-

{2-[3-tert- butyl 2- thoxy 5- (3-0x0- 3, 4-di hydr o- pyrazi n-2-y1) - phenyl] - et hyl

} - phenyl Nk

{2-[3-tert- :&ﬁiaé“% XSI% i\ﬁﬁﬁ’hoxy 5- (3 0X0- 3, 4-di hydr o- pyrazi n-2-y1) - phen
y1] - ethylh/ nme Ifona o\

[3-tert-bu fg‘é%‘%éﬁé‘}@eg&(@ r%eﬁoﬂbhi/%qﬁ}ﬁl-’ pyrazi n- 2-y1) - pheny1] - 4-

met hanesul f anyl am no- benzam de; WO 2010/ 072598PCT/ EP2009/ 067028 - 101-

N-(4- {2- PESELPOrButyl - 2-hydro xy-3 -(3 -0 xo-3 , 4-di hydro- pyrazin-2-y1)-p

henfll ] -ethyl} - phenyl)-nethanesul f onam de;
5 p 1s zero to three or,

a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1 wherein A is 3-oxo-pyridazin-2,3-dihydro-4-yl.

3. A compound according to claim 2 wherein:
R' is hydrogen or hydroxy;
20 R* is (a) -[C(R%),],-Ar", (b) CR”*=CRAr" or (c) -NR’COAr';
R*, R* and R* are independently C;_; alkyl;
R®, R™ and R” are hydrogen; and,

Ar' is phenyl optionally independently substituted with one to three substitutents selected
from the group consisting of hydroxy, C;s alkoxy, C;s alkyl, C;.s hydroxyalkyl, halogen,
25 (CH,),NR‘R’.

4. A compound according to claim 3 wherein R' is hydrogen and R* is R”*CH=CR’"Ar".



N(4- { (BE)-2- [5 -tert-butyl-2-hydro xy-3 -(3 -0

X0- 3, 4-di hydro- pyrazi n-2-yl)-p henyl] -vinyl} - phenyl)-nethanesul f onam de;
5N- { (S)wo-20{of7e®8t - butyl -5 - (3 -0 xo0- 3, 4-di hydr o- pyr aPCmAP2§02)06192€NnZ 0
furan-3 -carbonyl] - pyrro lidin-3 -ylmethyl} -nmethanesul fonam de; N {4-
[7-tert-butyl-5 -(3 -0 xo0-3, 4-di hydr o-p¥% azi n-2-y1) - benzo furan-3
-carbonyl] - norp ho lin-2-ylnethyl} -nethanesul fonam de; N {1-
[ 7- t er t5 butyhpSund(a3cordingQo 3ladim di ystsia-Any ieghony Psupdtitutednz @atrya @B ), NRR?
-carbonyl] -p.ip, eridinl03 -yl nethyl} . nmethapesul fonam de; N-(4- { (E)-2-
[3 -tert-wb@rw-lg is hydrogen gt Gi-»alhylipd B -ip§n-alkalsplignyl. phenyl ] - vinyl }

- phenyl) - net hanesul fonam de; N-(4- { (E)-2- [3 -tert-butyl-2-netho xy-5
-(3 -0 xog 3, 4-di hydro-pyrazjn-2-yl1)-p henylls-vinyL}.- 1.

ohony! 5 bR FErTaRRER Fa 2 Wik R EE B G IAPY RL istypirggen and Ar' i

heny1) - 2Hpiyki fdstititcd at RAS, byNCHY) NRRE) R2is Hydrogkf bk Chyhk It At R@, Y- 5 - (3
-0 X0-2,3 -di hydro-pyridazin-4-yl)-phenyl] - vinyl}

- phehyl ) - #lsylnelreylil f onami de; 4- [3 -tert-butyl-4-nmetho xy-5 -((E)-styryl)-p
henyl] -2H pyridazin-3 -one; N(4- { (BE)-2- [3 -tert-butyl-5 -(3
-0 X0-2,3 -di hydro-pyridazin-4-yl)-phenyl] -vinyl} -p henyl)-

2ot ndn e IPBI B O trcs R bGP  dreiare SR MG B pyr  dazi n- 3
-one; N-(4- { (E)-2- [3 -tert-butyl-2-netho xy-5 -(6-nmethyl-3 -o

xo- 2, 3-di,h - DY .0z 4-y.1) - nvl] -vinyl}

_phenyl Anéé’ﬁi‘#g’ﬁgés{ﬁ+°gg‘ﬁié§%"d%l¥a7“%Fe“}/' N-(4- { (E)-2- [3 -tert-butyl-5 -(5
-chloro-3 -0 xo0-2,3 -dihydro-pyridazin-4-yl)-p henyl] -vinyl} -
25pheny|)-m@g@gﬂ§§égjdyﬁyﬂdq§g 4-amno-N [3 -tert-butyl-2-netho xy-5 -(3 -0
x0- 2,3 -di hydro-pyridazin-4-yl)-phenyl] - benzamde; N [3
-tert-butyl-2-metho xy-5 -(3 -0 x0-2,3 -dihydro-pyridazin-4-y1)-phenyl ]
-442, 2, 2- R () oICIREL HyAE NI OR'B-ERZAM ohe(c) -NRIOOAr';

2010/ 072598PCT/ EP2009/ 067028 -102- N-(4- { (BE)-2- [3 ,3-dinethyl-7-(3-0
xo-2,3-dihy§roupyrid§zin-4-y1)-2,3-dihydrobenzo furan-5-yl] -vinyl}

- phehyl ) - MR hdhésud Rormerindependeitdy C{s gy 2- [3-tert-butyl-2-nmetho xy-5-(6-0
X0-1, 6-di hydro-pyrimdin-5-yl1l)-p henyl] - vinyl}

- phenyl ) - nethanesul f.pnam de; 5N-(4- { (E)-2- [3 ,3-dinethyl-7-(3-0 xo0-3

, 4- di hydr oRoyRaznd B~ 19 bysirage #fdr o- benzo f ur an-

Ar' is phenyl optionally independently substituted with one to three substitutents selected

from the group consisting of hydroxy, C;¢ alkoxy, C;¢ alkyl, C; hydroxyalkyl, halogen,
(CH,),NR‘R’.

15 9. A compound according to claim 8 wherein R' is hydrogen and R? is R”*CH=CRAr".

10. A compound according to claim 9 wherein Ar' is phenyl substituted at least by (CH,),NR‘R?
wherein R® is hydrogen or C;; alkyl and R* is C; alkylsulfonyl.

11. A compound according to claim 1 wherein A is optionally substituted 6-oxo-1,6-dihydro-

pyrimidin-5-yl.

20 12. A compound according to claim 11 wherein R is hydrogen or hydroxy; R* is (a)
CR”*=CR™Ar" or (b) -NR’COAr'; R*, R** and R* are independently C, s alkyl; R®, R™
and R” are hydrogen; and Ar' is phenyl or pyridinyl either optionally independently
substituted with one to three substitutents selected from the group consisting of hydroxy, C;

alkoxy, C1 alkyl, C; hydroxyalkyl, halogen, (CH,),.NR‘R’.



5-yl] -vinyl} -phenyl)-nethanesul fonam de; 2- { (E)-2-[5-(2-benzylo xy-6-0
X0-1, 6-di hydro-pyrimdi n-5-yl1l)-3-tert-butyl-2-nmetho xyphenyl] -vinyl}
- 5- net hareeubfoarTgisam no- benzoi ¢ acid net hyl ester; PCT/EPRBOOA67088 ( E) - 2-
[3-tert-butyl-5-(2,4-dio xo-1,2,3 ,4-tetrahydro-pyrimdin-5-yl)-2-netho
xy10phenyl] -vinyl} -phenyl)-nmethanesul®enam de; N-(4- { (E)-2-
[ 3-cycl opropyl-2-nmet ho xy-5-(3-0 xo0-2, 3-di hydro-pyridazin-4-yl)-p henyl] -
vi nyl } 13pheiaypputiehdvardsgiol daiain désredd Ads 6-oxo-1,6-dihydro-[1,2,4]triazin-5-yl.
{(E)-2-[4-net hoxy- 3, 3-di net hyl- 7- ( 3- oxo- 2, 3-di hydr o- pyri dazi n- 4- yl) 2,3-dih
ydrobenzo furan-5-yl] -vinyl} -phenyl)- nethanesulfonanlde l%N-g E) - 2-
[7-(2, 44dA@onmomnc2a®0ﬂdmgtordh;zdlr&)wpqrmnrﬁld15rlnyémgir) R w6 =GR Ar Ri'ari% hyl -
2.3 hy L o BRNZOLUM T S L iy T BRE R LS hsReS s PAT A B (6
,4-tetr ah% [@nﬁbﬁ)tlﬁhﬂlyﬂn@?p)éﬁda@ly@ﬁbﬁ@uté&’W’lﬁ'b)ﬁk]to thtédWibtitutents selected from
-pyrldln y1l) - met hanesul f onam de; 4-

N-(4- { (E)-
[ 3- (3L di f ihg@roperonyistingef yrapy €)« skepy. L diatkyl, C & hydroxyafkyl, halogen,

xo-1, 2, 3, ﬁ%%ﬁ q¥dr020pyr|n1d|n 5-y1)-2-nmetho xy-p henyl] -vinyl}
-phenyl) anesul f onami de; N-(4- { (E)-2-
[ 3-(1-difl uoronethyl -cycl opropyl)-2-netho xy-5-(3-0 xo0-3

,4-di h : 4-
; (EI) Mférf[&%»?%??ﬁ% ﬁctcﬁal Sgnta)emcﬁ{ﬁl 10 wgbﬂ%ﬁ{OA is Phenyio-1.7et hanaaid b aamiga. s- ) (

X0- 1, 6-di hydro- pyri m di n- 5 yl)-2-nmet ho xyphenyl] -vinyl}

- phenyllb reohpoesdihdoorting theclaidbl: (vl%re{n R B} hdrolgbn;(R*- b eRHOR P Ar'; R*, RY

Xy- 2- dlneﬁﬁglgnlno pyrimdin-5-yl)-3-tert-buyfyl-2-netho xy- henyl -vinyl}
- phenyl ) Ranesidersmdetyet 2 1281,(# omb?»apé?/fgﬁmw fm%lzss phepyBor N {( 4-

5 r#fr dng)a Oﬁéto%ﬂyq 3&%end l% sugstrtlfllte& tﬁeny ﬁlreeo%gft)kt%% sélect)éé)fro m3t ho

xy eny -vinyl} anesu onam
{(E)-2- [3%%mupbmyﬂstﬂ% dﬂtﬁtﬂdw 61§ koxyw (L.« ailgil, driydfdkyalk4], thelogen,n- 5- yl) ph

enyl] - V|&ﬁ%§ ﬁ?ﬁpyl) met hanesul f onam de; 5N {
6-[3-tert met hoxy- 5- (6- oxo- 1, 6-di hydro-[1, 2,4]triazin-5-yl)-phenyl]
- nap hthal en- 2 y1l} -methane sulfo nanide N-(4-

{(B)-2- 1[75A( %F'né'o fl(? ﬁ coflql%g t?'o c‘}alh i ;% %Q{R X r6 )go 5' 1¥ %]l a%hS Bfet%tQ%y%ro (2,2,2-

trifluoro-et -vin enyl' anes i
N (4- pyrimidin-5-yl.
{(BE)-2-[3-tert- butyl 2- met hoxy- 5- ( 2- met hoxy- 6- oxo- 1, 6-di hydro- pyrimdin-5-y
1)- 10phenyl] -vinyl} -3 -netho xynethyl p henyl)- nethanesulfo nanlde ¥
15 18. A"compound according to claim 17 wherein R is hydrogen; R* is CR”*=CR"™Ar'; R** R*

and R* are independently C s alkyl; R®, R™ and R™ are hydrogen; and Ar" is phenyl or
pyridinyl optionally independently substituted with one to three substitutents selected from
the group consisting of hydroxy, C;.s alkoxy, C;¢ alkyl, C; hydroxyalkyl, halogen,
(CH,),NR‘R’.

20  19. A compound according to claim 1 which compound is selected from the group consisting of:
N-(4-{2-[3-tert-butyl-2-methoxy-5-(3-0x0-3,4-dihydro-pyrazin-2-yl)-phenyl]-ethyl} -
phenyl)-methanesulfonamide;
N-(4-{2-[3-tert-butyl-2-methoxy-5-(3-0x0-3,4-dihydro-pyrazin-2-yl)-phenyl]-ethyl} -
phenyl)-acetamide;

25 N-(4-{2-[3-tert-butyl-4-fluoro-2-methoxy-5-(3-0x0-3,4-dihydro-pyrazin-2-yl)-phenyl]-
ethyl}-phenyl)-methanesulfonamide;

N-[3-tert-butyl-2-methoxy-5-(3-0x0-3,4-dihydro-pyrazin-2-yl)-phenyl]-4-

methanesulfonylamino-benzamide;



N-(4- {(E)-2-[5-(2,4-dioxo-1, 2,3, 4-tetrahydro-pyrimdin-5-yl)-2-nethoxy- 3-
trifluoronetho xy-p henyl] -vinyl} -phenyl)-nethanesul fonam de; N-(4-

{(E) - 2- [ wDento/ierogl - 5- (4- hydr oxy- 2- met hyl - 6- oxo- 1, 6- di rgame2@@06T928li N- 5-y1
)-2- metho xy-p henyl] -vinyl} -phenyl)-nmethanesul fonam de; 15N (4-
{(E)-2-[3-tert-butyl-2-nmet hoxy-5-(2- nettHyl - 6- oxo- 1, 6- di hydro-pyrim di n-5-y1
)- phenyl] -vinyl} -phenyl)-nethanesul fonam de; 2-

{ (E) - 243- t erN-(y2-yi-re2+-bEty DDty dfrx 3~ B%6x023.3- dﬂth@Qm@Mﬂl-@Bthﬂnﬁl} yfl])yi}pheny 1] -
vinyl} - 5-nmet hanesul fonyl am no- benzoi c acid; and

{(E) 2-[ 3- té’hﬁnﬁhﬁ?@l@esﬂfi{?ﬁw WeE- (1- met hy1- 2, 4- di oxo- 1,2,3,4- tet rahydr 020py
rimdin-5 -yl)-p hen - Vi nyll1 phenyl ) - met hanesul fonam de; or a

phar maceut i ¢al4- &(Fét:?cépfteeﬂﬁvéyls%t Ydr@hjeﬁééfoxow -dikydesmparia-2o51)-bbensil-giny!} -
according t n 1.to 19 for use as an active pharnaceuti cal
subst ance. %JQ% Mfm%th%n%suiﬁ 1dl@br mula | according to anyone of cl a| m 1to

cont nat | on WO LTS Baat RBhro R Sy e R tior SO or ar

Ieast one ankirglidial3- ity hakhdnBfilRnhsideep! i cation of HCV. WO
2010/ 072598PCT/ EP2009/ 067028 -104- chemical ly derivatized interferon,

interleukin,y g&'milter% P§'(§ kg ot LHinYHroC I%lr 53?15 B%ﬁz%tﬁlrgﬁlﬁd%%o‘ﬂ?l] 23. A

conmpound of f ccor |ng to anyorne aims 1 to 19 fof "use as an
active phar maophaline2lylsethyl anctbareselfordimde;t o ¢l aim 22 in conbination with
at |least one antiviral 5conpound selected fromthe group consisting of a

HCV pr ot easev-if hii7-pdrt-biityl-aiidioRes3, HdMypel-yyreziageyl)-boioifiiren-3-artdayl | hgpdr tiase

inhjbitor, a HCV primase inhibitor and a HCV fusion inhibitor. 24. The use
of %pcorrpour?’dygﬁgbﬁl}dpﬁélafl%wéfﬁg}%fﬂ@eof clains 1 to 19 for the rranuf acture of
a medi canent useful for the treatnent a Hepatitis C Virus i nfection.
10 25. A nedi-thi@ht2-Boieprhuying (hoxwigodihglo avesim?vd- ml@nalﬁyf ohersilai ms 1

to 19 al one nation with other antiviral conpounds or
i mmunonodul éﬁ%lrldsn%@%@k %ét hod for treating a Hepatitis C Virus (HCV)

infection c adm ni in need. t

ther apeut i T BNTacE ORIl or-C- BB Sedavarry vaverafin 15
27. The met hpgh }qj_nﬁﬂﬁhégu'gf@ngrﬁfd%her conprising co-adm nistering at | east one
i mmune system nodul ator and/or at | east one antiviral agent that inhibits

repiq cation 40f3_fMurdS-mihg1- ggg,ﬁ/(p) h@élﬁm%@v\her ein the i mune system

nodul ator is an interferon, y derivatized interferon,

interleukin,yty w)-j]ﬁg{eQ%lﬁyltﬁﬁfeﬁ{ox9-r5 GO RY 3 Sfithyi -%Hlﬁla%lﬁ-ﬁ%ﬁ)‘?ﬁhenyl] -

vinyl}-phenyl)-methanesulfonamide;
4-[3-tert-butyl-4-methoxy-5-((E)-styryl)-phenyl]-2 H-pyridazin-3-one;
N-(4-{(E)-2-[3-tert-butyl-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-vinyl } -phenyl)-

20 methanesulfonamide;
4-(3-tert-butyl-4-methoxy-phenyl)-2H-pyridazin-3-one;
N-(4-{(E)-2-[3-tert-butyl-2-methoxy-5-(6-methyl-3-ox0-2,3-dihydro-pyridazin-4-yl)-
phenyl]-vinyl}-phenyl)-methanesulfonamide;
N-(4-{(E)-2-[3-tert-butyl-5-(5-chloro-3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-vinyl} -

25 phenyl)-methanesulfonamide;
4-amino-N-[3-tert-butyl-2-methoxy-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-
benzamide;
N-[3-tert-butyl-2-methoxy-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-4-(2,2,2-

trifluoro-ethylamino)-benzamide;



29. The nethod of claim 28 wherein the antiviral conpound is selected from
the group 20consisting of a HCV protease inhibitor, another HCV pol ynerase
i nhi bi t orwoa0td@723%8l i case i nhibitor, a HCV prinmase i nhi lpCr@mP2ea06m28CV
fusion inhibitor. 30. A nmethod for inhibiting replication of HCV in a cell
by delivering a conpound accordi ng to-idR2aim 1. 31. A conposition
conprising a conpound according to claiml1l adm xed wth at |east one
25carrier, N-(4¢m)-20f3, BoEhddhy@it-(3-oxo-2,3-dihydro-pyridazin-4-yl)-2,3-dihydro-

benzofuran-5-yl]-vinyl}-phenyl)-methanesulfonamide;

N-(4-{(E)-2-[3-tert-butyl-2-methoxy-5-(6-0x0-1,6-dihydro-pyrimidin-5-yl)-phenyl]-

vinyl}-phenyl)-methanesulfonamide;

5 N-(4-{(E)-2-[3,3-dimethyl-7-(3-0x0-3,4-dihydro-pyrazin-2-yl)-2,3-dihydro-benzo furan-
5-yl]-vinyl}-phenyl)-methanesulfonamide;
2-{(E)-2-[5-(2-benzyloxy-6-0x0-1,6-dihydro-pyrimidin-5-yl)-3-tert-butyl-2-methoxy-
phenyl]-vinyl}-5-methanesulfonylamino-benzoic acid methyl ester;
N-(4-{(E)-2-[3-tert-butyl-5-(2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-

10 phenyl]-vinyl}-phenyl)-methanesulfonamide;
N-(4-{(E)-2-[3-cyclopropyl-2-methoxy-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-

vinyl}-phenyl)-methanesulfonamide;

N-(4-{(E)-2-[4-methoxy-3,3-dimethyl-7-(3-0x0-2,3-dihydro-pyridazin-4-yl)-2,3-dihydro-
benzofuran-5-yl]-vinyl}-phenyl)-methanesulfonamide;

15 N-(4-{(E)-2-[7-(2,4-dioxo0-1,2,3,4-tetrahydro-pyrimidin-5-yl)-4-methoxy-3,3-dimethyl-
2,3-dihydro-benzofuran-5-yl]-vinyl} -phenyl)-methanesulfonamide;
N-(6-{(E)-2-[3-tert-butyl-5-(2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-
phenyl]-vinyl}-pyridin-3-yl)-methanesulfonamide;
N-(4-{(E)-2-[3-(1-difluoromethyl-cyclopropyl)-5-(2,4-dioxo-1,2,3,4-tetrahydro-

20 pyrimidin-5-yl)-2-methoxy-phenyl]-vinyl } -phenyl)-methanesulfonamide;
N-(4-{(E)-2-[3-(1-difluoromethyl-cyclopropyl)-2-methoxy-5-(3-0x0-3,4-dihydro-
pyrazin-2-yl)-phenyl]-vinyl}-phenyl)-methanesulfonamide;
N-(4-{(E)-2-[3-tert-butyl-5-(2-chloro-6-0x0-1,6-dihydro-pyrimidin-5-yl)-2-methoxy-
phenyl]-vinyl}-phenyl)-methanesulfonamide;

25 N-(4-{(E)-2-[5-(4-benzyloxy-2-dimethylamino-pyrimidin-5-yl)-3-tert-butyl-2-methoxy-
phenyl]-vinyl}-phenyl)-methanesulfonamide;

N-(4-{(E)-2-[3-tert-butyl-2-methoxy-5-(2-methoxy-6-0x0-1,6-dihydro-pyrimidin-5-yl)-
phenyl]-vinyl}-phenyl)-methanesulfonamid;



WO 2010/072598 PCT/EP2009/067028
-103-

N-(4-{(E)-2-[5-(2,4-diox0-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-3-
trifluoromethyl-phenyl]-vinyl} -phenyl)-methanesulfonamide;

N-(4-{(E)-2-[3-tert-butyl-2-methoxy-5-(6-0x0-1,6-dihydro-[ 1,2,4]triazin-5-yl)-phenyl]-
vinyl}-phenyl)-methanesulfonamide;

5 N-{6-[3-tert-butyl-2-methoxy-5-(6-o0x0-1,6-dihydro-[ 1,2,4]triazin-5-yl)-phenyl]-
naphthalen-2-yl}-methanesulfonamide;
N-(4-{(E)-2-[5-(2,4-diox0-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-3-(2,2,2-
trifluoro-ethyl)-phenyl]-vinyl} -phenyl)-methanesulfonamide;
N-(4-{(E)-2-[3-tert-butyl-2-methoxy-5-(2-methoxy-6-0xo-1,6-dihydro-pyrimidin-5-yI)-

10 phenyl]-vinyl}-3-methoxymethyl-phenyl)-methanesulfonamide;
N-(4-{(E)-2-[5-(2,4-diox0-1,2,3,4-tetrahydro-pyrimidin-5-yl)-2-methoxy-3-
trifluoromethoxy-phenyl]-vinyl}-phenyl)-methanesulfonamide;
N-(4-{(E)-2-[3-tert-butyl-5-(4-hydroxy-2-methyl-6-0x0-1,6-dihydro-pyrimidin-5-yl)-2-
methoxy-phenyl]-vinyl}-phenyl)-methanesulfonamide;

15 N-(4-{(E)-2-[3-tert-butyl-2-methoxy-5-(2-methyl-6-ox0-1,6-dihydro-pyrimidin-5-yl)-
phenyl]-vinyl}-phenyl)-methanesulfonamide;
2-{(E)-2-[3-tert-butyl-2-methoxy-5-(3-0x0-2,3-dihydro-pyridazin-4-yl)-phenyl]-vinyl} -
5-methanesulfonylamino-benzoic acid; and,
N-(4-{(E)-2-[3-tert-butyl-2-methoxy-5-(1-methyl-2,4-dioxo-1,2,3,4-tetrahydro-

20 pyrimidin-5-yl)-phenyl]-vinyl} -phenyl)-methanesulfonamide; or

a pharmaceutically acceptable salt thereof.

20. A compound of formula I according to anyone of claims 1 to 19 for use as an active

pharmaceutical substance.

21. A compound of formula I according to anyone of claims 1 to 19 for use as an active
25 pharmaceutical substance according to claim 20 in combination with at least one least one

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

22. A compound of formula I according to anyone of claims 1 to 19 for use as an active

pharmaceutical substance according to claim 21 in combination with at least one interferon, a
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chemically derivatized interferon, interleukin, tumor necrosis factor or colony stimulating

factor.

A compound of formula I according to anyone of claims 1 to 19 for use as an active
pharmaceutical substance according to claim 22 in combination with at least one antiviral
compound selected from the group consisting of a HCV protease inhibitor, another HCV
polymerase inhibitor, a HCV helicase inhibitor, a HCV primase inhibitor and a HCV fusion

inhibitor.

The use of a compound according to anyone of claims 1 to 19 for the manufacture of a

medicament useful for the treatment a Hepatitis C Virus (HCV) infection.

A medicament comprising a compounds according to anyone of claims 1 to 19 alone or in

combination with other antiviral compounds or immunomodulators.

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
1.

The method of claim 26 further comprising co-administering at least one immune system

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

The method of claim 27 wherein the immune system modulator is an interferon, a chemically

derivatized interferon, interleukin, tumor necrosis factor or colony stimulating factor.

The method of claim 28 wherein the antiviral compound is selected from the group
consisting of a HCV protease inhibitor, another HCV polymerase inhibitor, a HCV helicase
inhibitor, a HCV primase inhibitor and a HCV fusion inhibitor.

A method for inhibiting replication of HCV in a cell by delivering a compound according to

claim 1.

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

carrier, diluent or excipient.
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