PROCESS FOR PREPARING ANTIVIRAL COMPOUND CROSS-REFERENCE TO RELATED

PATENT APP&&CZA)]; 6121%@ 100011 This patent application claims priority,t.LL3. Proyisional Patent
Application No. 61 05 (filed March 24, 2009) and U.S. Provisional Patent Application No.

61/316,713 (filed March 23, 201%E The entire text of thos%%ggllcatlo s is incorporated by reference
into this patent application. FP%(I)_ OF THETRVERNTION METention is directed to: (@)
processes for preparlng accepaupghand satissiheleebthatHates gieyareyseful for inhibiting hepatitis

C virus (HCVc?nP(P Eserm%%jéa}a Saseil for the fBasr%r'%';‘stl At %Q&aﬂd ?ﬁkf& {6
pharmaceuu[: d} fions comprising the compound or $As®and(8) methods of tse of such
com posmonéﬁIBﬂ@I@@%@QﬂQD@H ﬁ'ﬁEWWéN#’?@ﬁW@G%]“ﬁ@p@t/ﬁ@ @?éfé%l]ﬁé’ﬂbk?@me, infectious,
viral diseasezthat isieaunsednyaiepaititopis vitksrealed hCErAtd dastisiyalffereiitdd@V genotypes
(with several subtypes within each gen i%are known to date. In North America, HCV genotype la
predominates, followed by HCV genotyﬁﬁ‘ OB dFSNIRY 34NN the United States, HCV genotypes 1,
2, and 3 arc Wé2ndstdormarans dthicdo i) 88%softhehapatitis Cpatidns! kvitigddGhitgenotype |. In

Europe, HCVnQEMM@@uB@fﬁﬂF%ﬁ@mH&%ﬁaﬁQMQW% bYNEC W 0eRelyRas daad:2e and 3a. HCV
genotypes 4 and 5.are.found al m stéaxq, ? %ﬁaﬁ:‘fﬂ& wAn§ discussed below thelpatlgnts HCV

&9
genotype is Bf"%’.éeéﬂﬁ}l f’mp%?%nrﬁ in determit e patient's p terll(t)lnastIc%ml E)lgﬁ e to trﬁerapy and the

required dur%@r?ﬁ@b’&’ﬁﬂiﬁ@r%ﬂb’;?e Fé@‘fﬁﬁfﬂ???%@“{?gmfectlon can cause liver inflammation (hepatitis) that

is often asymptomatic, but ensuing ghronis: Reritis £ap FesHlt-Hpirrhosis of the liver (fibrotic scarring
of the liver), liver cancer, and/or liver failure. The World Health Org an%gttg{gwestlmates that about 170

million persowgﬂg\}oﬁﬁ'\’ﬁl?&é%P%a%l?ﬁ’é’ﬁyl?ﬁefé‘&’édv AL e S TRFeE 1S Ehout four million
persons are ewdiwdllyifrife étderylobdiffrrendi-Yammompe drdine toraheboenterditoreiseasecControl and
Prevention, abeut foursmillios-peppieintbe daitgd StatemarednfectecdnithidCenGar-nfection with the

human mmuIogelGISnck W (Y08 serman, ga aig SLHGY ecian amana Y positive

populations are There is a small chance of ¢ earlnL%t e virus s ontaneously, but the

majority of pﬁ?éﬁ }\ﬁ/h‘ﬁ’”éﬁ‘?o F@tﬁéﬁﬁgﬂ e WIEFSPRIRhr Tt WRASUT (re TRERE. l?ﬁﬁlcatlons for treatment
typically inclpetdoprove e exgd hfeddiv mearitbpetsiste?n ashorniiaMigavfmatfior tearsioPifere are two
treatment re@imr&&mabafenp(marilys usedsta teeat, hepatitis’ O ovoRethotapyitdsiRGnaariaterferon agent

- elther a "copyepiional ol lengeracting ?%%@%%%f&{@& Angheombinatientiaragy, (using an

interferon agent and rlbavmn Interferon, which is injected into the bloodstream, works by bolstering

the immune Fg@ﬂbﬁ?é}ltgvl-ﬁ’f??“%‘&%ﬁgﬁ P‘ncr\ﬁﬂf‘é’ﬁ“i%1?3@?%’56%%}“‘@Sgﬁ’éeféfal%’wg?kbﬁﬁ/ preventing
HCYV replicatiosviiEakenialopreitfibravintdodshest effbetivel(fisuppressugchidiyels Myatcanser
interferon/ribavddnisarahination iy more Sifecthe-ihaninteste ion aleneihypicaly:hepatitis C is WO

2010/11134%6’%&%&9&94%%@%@%%& a.Rambinalion.of pesylated ineHeran.glpha and

ribavirin for a period of 24 or 48 weeks, dep c{1d|n g.on.the FICV genoty ype
newly infected globally each year, According to the Centers for DiSease Cofitro} and Prevention,

abowt four million people in the United States are infected with HCV. Ce-infection with the niman
mmmunodeficiency virus (HIV) s common, and rates of HCV infection among HIV positive
popuiations are higher.
[0805} There is a small chance of clearing the virus spontaneously, but the majority of patients with
chronic hepatitis C will not clear it without treatment. Indications for treatment typically include
proven HCV infection and persistent abnormal liver fonction tests. There are two treatment regimens
that are primarily used to treat hepatitis C: monotherapy (using an interferon agent — eithera
“conventional” or longer-acting pegylated interferon) and combination therapy (using an interferon
agent and ribavirin). Interferon, which is injected inio the bloodstream, works by bolstering the
immune response to FICV; and ribavirin, which is taken orally, is believed to work by preventing
HCV replication. Taken alone, ribavirin does not effectively suppress HCV levels, but an

interferor/ribavirin combination is more effective than interferon alone. Typically, hepatitis C is
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[0006] The goal of treatment is sustained viral response -- meaning that HCV is not measurable in the
blood after therip?y is completed. Following treatment with a combination of pegylated interferon alpha
and ribavirin, s Ak AEHE rates (sustained viral response) of about 7596 dfUsgttersasur in people
with HCV genotypes 2 and 3 in 24 weeks of treatment, about 50% in those with HCV genotype 1 with
48 weeks of tiEatPABHE vt 65%itidse with-HE\sgenatine4 in4Bveeks:of igatment. [0007] -
Tratm-nt may &p-phiysically gemanding, particularly for those with prior history of drug or alcohol
abuse, becau(f@0 tt};lliyggg%g(%g ]q_‘pd riisbsggg{iariilré ave numerous side effects, Common interferon.
associated side effects include flu-Tike symetoms, EXTBhe ThTye TRl & neseegrabisctte, thyroid
problems, highbié8t Laplkrhuir faeshd slitriazetonearhe njddtonsifecBossibiesatious
interferon-asserhated didereffestinnclud epsyehases.(@igessuisidakehesios) vhear.proglems (e.g.,
heart attack, Ipwlaad mresautgh.tak Nieinal.aaan damaos, blogd problems (¢.g,, blood counts

falling dangergus Loyv new qr worsening autoimmune disease (e.g., rheumatoid arthritis).
B lgfpd s%iééegggg%sif}% lic e%l%%“rf%%g?%ﬁaéé? [ra ity SkipFRaER: hiacHiseetfviess,

Ribavirin-associate
sinusitis, and EGHYH*Ribavirin can also cause birth defects, so pregnancy in female patients and
female partnef®él Materpatients mbisidly avaidedxduring tepiment.ang fReshmonts, afierward.

[0008] Some patignis.€o haak.compl tment e of the serious side effects discussed above;
other patients a%pﬂo}g;ﬁrggggo%gg{s)ﬁ%(&%%%?o ha\,ﬁﬁﬁgﬁ% é"ri)ll&\s}ﬁ'[l%\“/e Cstsd(;és‘)ﬁtﬁ’é"{‘rg'ﬁﬁ?}é’ﬁt and yet
other patients (relapsers) “clear the virds dUARGthEFIFYS Bigtra s Petafaersemetma after
completion of TREIFFE sttt 1 Bigre T s 2t ek somiirs estoiiecdoneed fossalteyaative compositions
and methods ofctfeatrentused-eithar inicerphinatianwith.idn lisw of 2R Interfaron @gent and/or

ribavirin) to alexiaifhe SRS o1 NeRalls. Gy shereby. providing partial or complets felief. This
invention prov(JTE eg processes fg;greparlng one such compound =P -0 e (e-g-, eount:
r -

(E)-N-(4-(3-tert tyaf.glg].‘(ifi -di6 %d’ﬂfiﬁi?{mwng aatoimmume disease {e.g., theumatoid arthritis).

pyrimidin-E2HYR ipasetaisstyssibstenydyrmethareszifonanits) (componnd Hurmand salts thereof.
SUMMARY QincbiitEabd SGHO SRR [R009] dis stisclogite s, dicaied ta.a.process for preparing
(E)'N'(4'_(3_'te_fa_ﬁg ATt ﬁ%ﬁﬁq@é&i’%’éﬁuﬁ be avoided during treatment. s i '

dlhydropyrlm@m‘-t gH -yl ,-2-methoxystl}érybp enyl meﬂwanesﬁfé’f?g%fd’é”(%m%ﬂ?’fﬁf@) or a salt
thereof, wher&in the BrocasL R ShisHEE Rerefdhttstigpk sideeHeciokerBsdddiydro
pyrimidin-1(2Fy PRt dthoxsrr piienyethyrplpronsdimete amsisfonamida-(eamponads). [0010] This
disclosure alsshis ditectediioseompesngsandisalt thersof Rrepased ]QM%G%I%%V% ocess. [0011] This

disclosure alsg,js;directed. t0.a.prQcess for-prenaring compound 6. [é) 12& This disclosure also is
directed to compound 6. 0013] This disclosre al §og e ﬁ%& _e%_ 3 Vangds s medrtgEgseful for
preparing comp Justhogs of treatment (used either in combination with or in lieu of an interferon agent and/or

Tivavirin) 1o alleviate the symptoms of hepatitis C, thereby providing partial or complete relicf. This
invention provides processes for preparing one such compound -- (E}N-(4-(3-tert-butyl-5-(2 4-dioxo-
3,4-dihydro- pyrimidin-1(ZH}-yi)—?.»methoxys‘iyryl)phenyl)methanesulfonamide) (compound I) - and
salts thereof,

”SL_J_MMARY OF THE_DI_SCLOSURE .
[0009} This disclosure is directed to a PYOCEss fof prepaﬁng (E)—N—(4~(3~tert—buyt1~5-(2,4~dioxo-3,4—
dibydropyrimidin-1( 2Hyl)-2-methoxystyrylphenylmethanesulfonamide {compound I) or 2 salt
thercof, wherein the process comprises reducing N—(4-((3~ten-bu’ryl-5—(2,4—diox0—3,4~dihydro
pyrimidin-1(2H}-y1)-2-methoxy- phenyDethynyliphenylimethanesulfonamide {compound 6).
{00101 This disclosure also is directed to compound I and salt thereof prepared by the above process.
[0611} This disclosure also is directed to a process for preparing compound 6.

[0012] This disclosure also is directed to compound 6.

[0013] This disclosure also is directed to various intermediates useful for preparing compound 6 as
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well as to processes for preparing those intermediates. [0013a] In one aspect, there is provided a
compound or salt thereof, wherein the compound corresponds in structure to the following formula:

100139&1% M%@q&eﬁgpgg &p{&%@@l&gompound or salt thereof, wherein the compound
corre ji‘? structure 0 the ollowing formula: [0014] This disclosure also is directed to
i0

comp RGRRE B RTE A SOIRBBSIA6E) Tt LoIST I B0 SIEBEHY FOFSAR i dreBrdhE
are pr@pb?édlby’lﬂ%é@bdve processes. Optionally, the compositions can comprise one or more
additional therapeutic agents. 10015] ifhls dlsclosure also is directed to methods of use of the above
compositions to, for example, inhi FS(LE)CTI? ion of a rikgrucleic acid (RNA) virus (including HCV) or
treat a disease treatable by inhibitin d #ymerase (including hepatitis C). 100161 Further
benefits of Applicants' disclosure will be apj t to one skilled in the art from reading this patent
application. DETAILED DESCRIPTION OF T NVENTION [0017] This detailed description is
intended only to acquaint others skilled in theqat with Applicants' invention, its principles, and its
practical application so that others skilled in the aff'may adapt and apply the invention in its numerous
forms, as the be besttst ited to thec{%quwement%1 of a a ticular use..This descrfpé n arstd its .
specifid Bk I@g HE BSHISG ol RiRsbsas of tRtStign Bhy This Thvartion: fRareidre 18 it imited
to the embodimdintsodexod et this patent appllcatlon, and may be variously modified. A. Process for
Preparing (E)-N-(4-(3-tert-binyl-5-(2,4-diggo-3,4-dihydropyrimidin-1

O. N O
L~

O/

(SN

[0014] This disclosure also is directed to compositions (including pharmaceutical compositions) that
comprise compound I or salt thereof that are prepared by the above processes. Optionally, the
compositions can comprise one or more additional therapeutic agents.

[0615] This disclosure also is directed to methods of use of the above compaositions to, for example,
inhibit rephcation of a ribonucleic acid (RNA) virus {including HCV) or treat a dissase ireatable by
inhibiting HCV RNA polymerase (including hepatitis C).

[0016] Further benefits of Applicants’ disclosure will be apparent to one skilled in the art from

reading this patent application.

DETAILED DESCRIPTION OF THE INVENTION
[0017] This detailed description is imtended only to acquaint others skilled in the art with Applicants’
invention, its principles, and its practical application so that others skilied in the art may adapt and
apply the invention in its numerous forms, as they may be best suited to the requirernents of a
particular use. This description and its specific examples are intended for purpeses of illustration
only. This invention, therefore, is not limited to the embodiments described in this patent application,
and may be variousty modified.
A. Process for Preparing (E}-N-{4d-(3-tert-butyl-5-(2,4-dioxo-3,4-dikydropyrimidin-1
(ZH)-yl)-2-methoxystyryl)phenylimethanesulfonamide (compound Ij.
[6018] As discussed above, this invention is directed, in part, to a process for preparing (E)}-N-(4-(3-
tert-butyl-5-(2,4-dioxo-3,4-dihy dropyrimidim- 1 2H)}-y1}-2-methoxystyrylphenylimethanesulfonamide
{compound ¥} or a salt thersof. The process comprises reducing N-{4-((3-tert-butyl-3-(2,4-dioxo-3,4-
difrydropyrimidin- 1{2H}-y1)-2-methexyphenyl) ethynyl)phenylymethanesulfonamide {(compound 6):
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(2H)-y1)-2-metharystytyl)phenyljmethanesulfonamide (compound I). [0018] As discussed above, this
invention is directed, in part, to a process for preparing (E)-N-(4-(3-
tert-buty1-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoriystyryl)phenyl)methanesulfonamide
(compound I) or a salt thereof, The process comprises reducing N-(44(3-tert-buty1-542,4-dioxo-3,4-
dihydropyrimidin-1(2H)-y1)-2-methoxyphenyl) ethynyl)phenyl)methanesulfonamide (compound 6):
100191 The preparation of starting compound 6 is discussed below. 100201 Compound 6 is reduced
using a reducing agent. [0021] In some embodiments, the reducing agent is hydrogen source. [0022]
In some embodiments, the reducing aggnt idisilane. Suitable silanes includg..fo example,

triethylsilane, phenylsiiang, diphenyis trigropylsilane, tighenylsilane, zyié"' ane, 1,1
,1,3,5,5,5-heptamethy \g iptidsilang, ‘di-tert-o § | diethytoXysilané’ imethoxysilane,
phenyldiethoxyethylSiane,.g Isilane, halosilane, andigs(imethylsSilyOsiiane. In some
embodiments, the silane isdriethylsilane. In ot%diments, iIane is phenylsilane. In yet other
such embodiments, the slimé is diphenylsilane. In yet other embodifiénts, the silane is tripropylsilane.
In yet other embodiments, #ie-silangis triphenylsilane. In yet othepembodiments, the silane is
tribenzylsilane. In yet other embodiments, the silane is 1,1,1,3,5,5,53-heptamethyltrisiloxane. In further
embodimentgygh stiapRpsdiihubdsHana Hpyet bherembediments, the silane is di-tenbutylsilane. In
yet further e iments, the.silane is diethyl ilanc. In yet further embodiments, the silane is
dimethoxysilﬁlag‘.ﬂ Ir:E %F%t %grlse_ﬁ%gﬁiﬁgﬁégt U)é%l%r%q is phenyldiethoxyethylsilane. In yet further
embodimentd®Ha &ise%e rebrfietRGI SR TRa TS ERB8Uhents, the silane is halosilane. In yet
further embot#itnts sthe siladmstirisitrodvetiyAsiy Jsifdme . Suitabie sitanes include, for example,

triethyisilane, phenylsilane, diphenyisilane, tripropylsilane, friphenylsilane, tribenzylsilans,

1,1,1,3,3,5,5-heptamethylirisitoxane, tibutylsilane, di-tert-butylsilane, diethyloxysilane,
dimethoxysilane, phenyldiethoxyethylsilane, dimethylsilane, halosilane, and «is(irimethylsilyDsilane.

In some embodiments, the silane is triethvlsilane. In other embodiments, the silane is phenyisilane,
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[0023] In some embodiments, the reducing agent is disilane. Suitable disilanes include, for example,
hexamethyldisilane, hexaphenyldlsnane 1,2-diphenyltetramethyldisilane,
1,2-dimethyl- e 22"? {é{?égphenyldlsnane 1,1,2,2-tetramethyldisilane, BCT/US2010/028433
1,2-diethoxy-1,1,2,2-tetramethyldisilane, 1,2-dimethoxy1,1,2,2-tetramethyldisilane, and
hexameth ox%ﬁ@ﬂ it SRt B eSS WiRhemmeltiiane: i@ﬁ%ﬁéﬁ%i&iﬁﬁéﬁ?ﬁibﬁﬁé&
embodimentsjftbgydisiiana isheaphiendyldisilanesilng/fetrptikeydmbotimenis: the disilanctis

1,2- d'pheny'%g@m%%yﬁgyﬁme ﬂlw%th@m%&m%glm@metm,Q@L@,@% Keptamethyltrisiloxane.
1,2- dlmethyl}n 2 ter |Slane I furf(]]le bod nts th disila

ei
1,1,2,2-tetrame dIS fane. el‘ﬁ%//tef furfﬁésr%rﬁlgo men’il h m AE faons: thE siane s dicert
1,2- dlethoxybfqlsﬂ@ﬁte‘ﬁra%'é’ﬂﬁﬁcﬁ@ﬁaﬁ@e‘lﬁ y@twmérd@fhﬂ@ﬂfﬁ%ﬁtén teeleisiagRb pgiments,
1,2-dimethoxye kikyp2 iR dettametiyddisi aneta yebdinibes, embboimentsyithercigiapielide. In
hexameth0X¥9€%§%ﬁ?sﬁ&9@nﬂz§%@%ﬂgg @rﬁ\é@x&%l%&s Iﬁ@vﬁ@ﬁic&rbﬂ%@dﬁﬁ%%?%@sﬂn‘é%myﬁ In some
embodlment$ cat Iyst ) ransglon met?h taI st. In some s 1embocflments the catalyst is
palladium cata A nguft’a\(te)e pa uor'nm(’:%lftt Iy§t§ mcllufin SrEy, Sn?'éfl ane _
tetrakis(triph&?ﬁ&bh@%ﬁﬁ@)‘@ﬂ?ﬁﬁﬁrﬂ‘%@%‘&}é& F@PBUE‘{WOWFHHB%H@@)E&%tfﬂ‘fﬁfPli)lpballadium (1
acetate, [1,1hbis(diphaéinyphbsphing) feilieceane]gichiorapabadiisa@d) | tristdibenzylereacetone)
dipalladium §Q)en91&@i$£@(ﬂhb?9%%ﬂ Regiane)dipall @;@"imz(ﬂ)m&jdﬁﬁlwf&mﬁ({%}/?@ﬁﬁ%&ﬂ osphine)

palladium (I dlchloroblsgﬁ) enyl m? ]pzilladllum ), chIPr %(i\ IIa um(II)
dimer-triphenyiBHoSBIISEY I S3HHE S R cgtgé’l'ysf errnae SEheAYIp (%% ine) palladium

(0). In other éh’i%’éﬁ%ﬁehtgfhﬁﬁé“é@fbwﬁﬁlﬂlé%%bléffﬁpbﬂwlgﬁﬁé'ﬁ’éfsﬂhWé?tbglmﬂﬁ fi¢ other
embodimentsisihae: catalysihispattaditiyidhil-acetate: dnothenambodimanibathelCatlyslyis

[1.1- b'S(d'phf%E‘,X,'P,h&%ﬁéﬁﬁ)ﬁﬁm&%%}rﬁl@&l%Qd%ﬁd il Rnd B Y@tz%%ﬁml}ﬂﬁéﬁa{?@tﬁ; the catalyst is

tris(dibenzylideneacetone). dipalladium yet other e bodlmen t ecata ti
dICh|0r0(dlbéﬁtq1nl§hee%é)e %lre]etijl (Hﬂa fulrsn!%l o hst em%amﬁ Ee%lﬁi;|1 %F ?FIS

dlchIorotrls(c?é!@ﬁ‘@)?ytbh]@sbﬁiﬁ’é)ﬂdaqrdmﬁﬁ?ﬂr)‘. 14 %@Wﬂ%ﬁéﬁ?ﬁ%d‘ﬁﬂéﬁ@mé@aﬁ%ﬁs
dichlorobis(tnii&rmlyhahomhtmj)omﬁkaﬁﬂdm (1. In yet further embodiments, the catalyst is
chloro(13-allyppafiadiymiids QL'I)IHQQEEMBP@@BQE@&%@%S AQMk &HBG&}QJ&@QE% compound 6 is

reduced in the Eresence .of solvent. ISun? le solv nts |ndclu e, Eor exfamf)le tedrahy r?furan
catalyst 1s S]‘%P]n netal cata 18 suc ﬁ,]m 0 ts, the catalvst q alla me cdxta
dlmethylformam imethyfacetammae, and N yrrolidone. Tri'so e ém nts the solvent

is terahydrofﬁlﬂéf*f’lw%lﬁﬁﬂén%@m&H@Pé%ﬁ@b@i%ﬁt#*tﬂ@@@?@@ﬁﬂﬂ@ﬂ%%ﬁﬁ?lﬁéﬁﬁdﬁiide In yet other
such emboditherishHie-sabkastos dimetihiacaigmidediun yohather suchambedinestsndhe solvent is

N- methylpyrr@uq&aadﬂc%%ggumgmse @@@9&&9@4&%&%@%&%@ iBduges AkBlempgeature of from
about 20C to about 13 suc en&bodlr%ﬁ H'{c e tﬁa dag @ture }ll?o%gr%g out 6500 to about

85 C. [0027] Ei(rzleé’gcr%depem od en loé%trrﬁc PR Hr el Pic%8me such

embodimentsheridifivepedasivasphers @%ﬁ%ﬁ?d@d%’ﬁ“ﬁﬁ%@h@%’s%@%ﬁﬁ@ﬁ@ﬁ% Britsdiments, the
inert atmosphetedmprovideddysdrgankiBirBrocess faidyepating (0). In other embodiments, the

N-(4-(0-tert- QHIM&/&Q 1@1&@5%@5@(& gﬂ}fﬁ’&%ﬂ%@’ﬂ&@l%é&%ﬁ‘} YQO%G%%MQ%Q/Q&meST 18

ethynyOpheny ntetha esulfona oun 0281 In Some em o s, compound 6 is
prepared by Peggﬁngqf Feft- 6%%%3%??@ %g%}f) ényfff)y?llr%%l?% E@i‘ﬁr‘ﬁ‘ﬁ? ione
(compound 43¥skierp @@%ﬁi}v}uﬂél) 21%%@%@6%?&1%% b ¥ eFdistingisnzylidencacetone)
N-(4-iodophetiydiaaeih ane sulfa oamigo{carpo tad:2a)st N-(dhbroaiophgnyhemethanesulfonamide
(compound alMd(én%o ﬁ%@%ﬁy Qﬁﬂ@&%’ﬂ&%ﬁ%ﬁ?&{%{&mw%%@ﬂ 1&%1111&6} patladinm

Karylsulfony nZ'oxyl he y esulfo ami (Cm dg Pﬂ rfluoroalk Isulfonyl)

ts, t 1§ i ?1

INpER IR e e R S S
further embodiments, the catalyst is chloro(m3- allyl)pdlladmm(ll) dimer-triphenylphosphine.

[0025]) In some embodiments, compound 6 is reduced in the presence of solvent. Suitable solvents
include, for example, terahydrofuran, dimethylformamide, dimethylacetamide, and N-methyl-
pyrrolidene, In some embodiments, the sobvent is teraliydrofuran. In some such other embodiments,

the selvent is dimethylformamide. In yet other such embodiments, the solvent i1s dimethylacetamide.
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[0029] The preparations of starting compound 2 and compound 4 are discussed below. 100301 In
some embodlmentsb comgound 4 and compound 2 are reacted in a SonocgﬂU zlg%!‘}%gctlon [0031] In
some embodlt‘ﬁgﬁ{g &)ﬁtpound 4 and compound 2 are reacted in the presence of pa iadium catalyst.
Suitable palladium catalyst include, for example, tetrakis(triphenylphosphine)palladium (0),
dlchlorobls(tllPéi@t@@Fﬁﬁtﬁéﬁ%)‘ﬁﬁﬁeﬁtﬁﬁﬁltﬁ)t HARERATA4MEtate, [1,11-bis(diphenylphosphino)

ferrocene]di¢biosb pabackunh (Himénisclilbenzyl e nelacet oneg i patiedet fr{OH wichl 6Caédivenzylidene
acetone)diDQ'&@d&Jnﬁh@A)ne%@L@M@M@(ﬁt&n&%&%ﬂ%%t&%mﬂe@%ﬁ&k dn-some embodiments, the

palladium caﬁ%ﬁ Etetrakl gftgl hretgué hos aII dlum t)ﬁolph%the n%QQnQOSdémems the palladium
catalyst is di sf’tm G-tonyt o§p SJP adlum embodlmentls the palladlum catalyst

is palladium f&lit9daeettatéwlwetretﬁ$ﬁfémB@atﬁ%%htémfﬁ%ﬂbatraﬂ’mﬁ?*éetat%%ﬁ@m
bis(diphenylphasphiga:fer poeideldichigropalladium (11). In yet other embodiments, the palladium

catalyst is tris(dipenzylideneacetona) dinalladiyim )z Nysbothensmhpdingnts: ihspalladium catalyst
is dichloro(dibenzylideneaegione)aipadadiyppnehl) raniudhenembb dimgatsdthe palladium catalyst is

dichlorobis(nighenylnhasehingRaladitgm.dbs QM&@@@%&WQ@W&@% compeynd 4 and
compound 2 are reacted in the gresenc I_Ejo):;cop{glper cata %ﬁ] ddltlon 0 aII cﬁum catalyst). Suitable
Al

copper cata|§}§ﬂf§‘t’ﬁf@t’68%)%% Friple e ohpLr) “oxries DR G ESShar ) Suitable halide

salts of copperp)cieitinie oforéxatppieyboppetcen) iydide coppendfbrontdecespst)() iodide dimethyl
sulfide, and egppess(lfaMosideshpsaie eniadinentsy thetappefocataly stoispooppey, (N-@xide. In other
embodimentg,, ifie, GARREL %M%éﬁx&%&%ﬁ&&@@d%pdﬁm%?raﬁmbflct@&%ﬂ&’o%'i@tg%@ﬁﬁ catalyst is

copper (1) bromide. In er embodiments, t copper catalyst is copper (-0 iodide dimethyl sulfide.
In yet other &ﬁ%ﬁnﬁﬁg‘hﬁé&’tﬁéifé’g‘b‘ﬁ 7 (eqpnoud 8Spf§£rvff’) chloride. [0033] In some embodiments,
compound 4 and compound 2 are reacted in the presence of base. Suitable.bagés include, for

example, trlethyl%\ﬁ%opropylethyl amine, sodiung ate, cesiu onﬂte and potassium
carbonate. In some‘embqdiment, the I is trlethylar% n other ege ent% the base is
diisopropylethyl amine. In ther embegiment&Re bas¥i8 36t carbonate. In yet other
embodiments, the base is C&Siumi carbopgte. In yet other embogipre s the base is potassium
carbonate. 10034] In some-grbodiments, oﬁmpound 4 and comound 2 are reacted in the presence
of solvent. Suitable solvents mcfdde,@n%%ﬁgfeﬁtqgahydrofur n} dimetfylformamide,
dimethoxyethane, dimethylacetarnide, N-msthydpyraolidone, and toluene. In some embodiments, the
solvent is terahydrofuran. In other embadéifitterttdsthe’spivent is dimethylfonnamide. In other

embodimentgdfie sabeahisdimathaxyetbapamtnatiesembedinents e savwent is
d'methy'acet%%ﬂet i DoYE! %ﬁ?ﬁ{n%mp%% G amﬁéﬁﬁ,\éﬁm isaleré”ﬁb‘?éﬁ‘}{l%&‘i’dgqgﬂ% Y&t other

embodiments, thé solvent is toluene. 1 some embodiments, compound 4 and compound 2 are

reacted in |né'??ﬂtntBéﬁ‘H%?’é‘bt’ﬁl@B?ﬁeC%‘%%“e]jrﬂBﬁ‘ﬂ?ﬁ?@’r‘i’t&l‘iﬁ%qh%‘ﬁegﬂ%ts‘gﬁﬁé?@?é) Hr8bitEa by nitrogen.
In other suctremhisodiviteitzthdunertadishodpie fer kxqmpvidedkbyrnon P08} Irmbsine @mbodiments,

compound 4 aathemmposnsh B irreHeasiRdianh e mpaiatie) afdes] about@hGtehahaibl30 C. In
some such em;bo%gtrﬁtﬁ%f%ltﬁat HR%atlttﬁ t&ﬁﬁ{&@%@%tﬁa@l%tet)3ﬁt&ot9(9%&ta!ﬁd§9@me

embodlments compoun is compound 2a. In other embodiments, compound 2 is compound 2b. In
et othor omBTRURELRH S S EERSORIRE B SR o R B 2 i
compound 2di=iprbsine sydhsanmbolistorisyagdsidiphealddiredthpgoatidr 2ebedisemiedsther such

embodimentsgaishis AapRtRviincompaunddehonnetpthenambodimentansampasiet 2 is compound

2e. In some a%lt?a*alemba% U BiRAGHIRLAUY! i2 RetlivoBrdtRsalivl i foRacHAfag, (0038 In

some embodiments comp ound pound 2 are reacted as follows:

N-(4-03-tert- Bﬁfﬁ%ﬂ@wﬁ% %fwca?ﬁmﬂﬁpﬂﬁamnﬁ%1)é§b@%eﬁt&h%tt§}8ﬁ%ftwaﬂadwm

catalyst is tris{(dibenzylideneacetone) dipalladium (0). In yet other embodiments, the palladium

catalyst is dichloro{dibenzylideneacetone)dipailadium (IF). In further embodiments, the palladium
catalyst is dichiorobis(triphenyiphosphine) palladium ().
[6032] In some embodiments, compound 4 and compound 2 are reacted in the presence of copper

catalyst (in addition to palladium catalyst). Suitable copper catalysts include, for example, copper (1)
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ethynyOphenyOmetizartesulfonamide (compound 6). [0039] This invention is directed, in part, to
N-(44(3-tert-but 1-5-&%,4-di0x0-3,4-dihydropyrimidin1(2H)-3/1)-2-methox hen '%
e Ryt

ethynyl)phenyvﬁ g Edifonamide (compound 6) or a salt thereof: D. rehara gﬁsﬁ?compound 2.

[0040] As discussed above, compound 2 selected from the group consisting of N-(4-iodophenyl)
methanesulfeFgAd&YEsIEO i FarPan (IN-SAHYS FE phdhy P rBRRER et nBR e EofARRSEHY 2b), N-(4-
chlorophenyljdiéthapes difonaididetsempodidddae)hiN-{4fdards uifpay@oxsdphe iy kmethanesulfonamide
(compound 2g),.and N @ peeluprpaliodsionyb-xyIrberysmethanesuifopamidaicampound 2e). It
is Applicants' und lrs.tadn ing that com ound 2 is comm rC|aII¥ avai tgle. IB may a{IS% be prepared by
. . c({lﬂaer 10 { . other embodiments, the C({Pger 8%1 ’Sf sl og%cr romide,. éfe other .
one skilled in‘the art without undue experimentation. [0 n Some embodiments, compound 2 is
prepared by Febgtimeindthamedureh s odesdu coiffio dhrobatsedimei the group
consisting ofcédptetoailriefppamppthtdida), 4-bromoaniline (compound Ib), 4-chloroaniline (compound
Ic), and 4-hyg@syanling (CRRRUAGEMINIRG8R88RLAPMPOMAGd 4 esubseguant formation of
compound 29 (tlfﬁ)l = ar Isuro y]ron/ and com ound 2e (R1 = Ble[fluoroalﬁ%lsulf nxlox can be
. H ie bases Imc U ti or example, tget oaamme dnT ropyictt aglbmﬁ,égl 11 car I) ate &mfn
achieved by, Tor example, sulfonylation’of compoun w ar‘ﬁll- or pertluordalkyl-S02C1,
respectively:cal‘{hg@% (d_'[x)i RAspium carbonate. In some embodiments, the base is triethylamine. In other
embodiments, the base is diisopropylethy!l amine, In yet other embodiments, the base is sodium
carbonate, In yet other embodiments, the base is cesium carbonate. In vet other embodiments, the
base is potassium carbonate.
[6¢34] In some embodiments, compound 4 and compound 2 are reacted in the presence of sobvent.
Suitable sobvents include, for example, terahydrofuran, dimethylformamide, dimethoxyethane,
dimgthylacetamide, N-methylpyrrolidone, and toluene. In some embodiments, the solvent is
terahydrofuran. In other embodiments, the solvent is dimethylformamide. Tn other embodiments, the
soivent is dimethoxyethane. In other embodiments, the solvent is dimethylacetaniide. In yet other
embodiments, the solvent is N-methylpyrrolidone. In yet other embodiments, the solvent is toluene.
[0035] In some embodiments, compound 4 and compound 2 are reacted in inert atmosphere. In some
such embodiments, the inert atmosphere is provided by nitrogen.  In other such embodiments, the
inert atmosphere is provided by argon,
[6026] In some embodiments, compound 4 and compound 2 are reacted at a temperatare of from '
about 20 °C o0 about 130 °C. In some such embodiments, the temperature is from about 20 °C to
about 30 °C.
[0037] Tn some embodiments, compound 2 is compound 2a. In other embodiments, compound 2 is
compound 2b. In yet other embodiments, compound 2 is compound 2¢. In yet other embodiments,
compound 2 is compound 2d. In some such embodiments, aryl is phenyl in compound 2d. In some
other such embodiments, aryl is naphthyl in compound 2d. In yet other embodiments, compound 2 s
compound 2e. Tn some such embodiments, perfluoroalkyl is perfluoro-C;-Ce-alkyl in compound 2e.

[0638] Tn some embodiments, compound 4 and compound 2 are reacted as follows:
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R[ 1 Oa), Br (Ib), CI (1c), OH (Id) [0042] It is Applicants' understanding that compound 1 is
g())(:)ner:}%rglrig);i g%r\éa’;é?%ﬁéé%g?; r?l(s);) be prepared by one skilled in the ar%‘é@%@&‘&;b‘;@%ﬂ%
1-(3-tert-buty1-5-ethyny1-4-methoxyphenyOpyrimidine-2,4('IH,3H)-dione (compound 4). [0043] In
some embodimenfé}‘lér SLelifalcy "i‘s}/ﬁﬂ’@ﬁyﬁff@’g Pﬁ;[g’,’ rﬁ(ﬁ ?ﬁ%}éﬁﬂ%&ﬁ’é”("ﬁ#& (compound 7)
with compound 3 selected fronf tHE SO LGRS ?ﬁ’é{%f“ ‘B Eetit1s- wo

2010/11134 88T/ USIg10102 S483cf68 i a2 EtRORyShEHY Y imitiHee it et myEsHE-(compound
3a), | -(3-brommorsytertshtityd ez Higxyhitenypyindines2d ¢ Lbndiblyddione {dotspaind 3b), and
1-(3-tert-buty1-5-chloro-4- methoxyphenyppyrimidine-2,4(IH,3H)-dione (compound 3c) thus forming
1-(3-tert-buty1-4- methoxy-5-((trimeghylsf\ilye%thynyl)phe s ”'g\;h’ne-ZA( 1H,3H)-dione (compound

8): L\f 00

D, Preparation of compound 2.
[6040] As discassed above, compound 2 selected from the group consisting of N-(4-iodophenyl)
methanesulfonamide (compound 2a), N-(4-bromophenyl) methanesulfonamide (compound 2b), N-(4-
chlorophenylymethanesulfonamide (compound 2¢), N-(4-[(arylsulfonyl)oxylphenylymethane-
sulfonamide (compound 2d), and N-(4-[(perfivoroalkylsulfonyl) oxy]phenyl)methanesulfonamide
{compound 2e). It is Applicants’ understanding that compound 2 is commercially available. Ttmay
also be prepared by one skilled in the art without undue experimentation.
[0041] In some embodiments, compound 2 is prepared by reacting methanesulfonyl chloride (MsCl)
with compound 1 selected from the group consisting of 4-iodeaniline (compound 1a), 4-bromoaniline
{compound 18}, 4-chloreaniling {compound f¢), and 4-hydroxyaniline (compound Id}. In the case of
compound 1d, the subsequent formation of compound 2d (R} = arylsufonyloxy) and compound 2e (R’
= perfluoroalkylsuifonyloxy) can be achieved by, for example, sulfonylation of compeund 1d with

aryl-SO,Cl or perfluoroalkyl-SO,Cl, respectively:

RE

Rl

MsCl

HN. -~

nn, N

Q00 @
R! =1 (la), Br (1b), Cl (lc), OH {1d) Ri=1(2a), Br (2b), C1(20)

arylsulf onyloxy {243,

perfiuorcalicylsuifonvioxy (2e)
[0042] It is Applicants’ understanding that compound 1 is commercially available. 1t may also be
prepared by one skilled in the art without undue experimentation.

E. Preparation of I-(3-tert-butyl-5-ethynyl-d-methoxyphenylpyrimidine-2,4(1H,3H)-dione
(compound 4).

10043] In some embodiments, compound 4 is prepared by reacting ethynylirimethylsilane

{ ==—TMS) {compound 7) with compound 3 selected from the group consisting of 1-(3-tert-butyl-5-



removing the trimethylsilyl (TMS) group from the formed 1-(3-tert-butyl-4-methoxy-5- ethylsily
_pethynyl)pher{%ﬁg&r{i’énli(ljggse-z,4( | H,3H)-dione (compound 8): [0044] .Trbecgfﬁﬁﬁf%iz Qs%f compound 3
is discussed below. Compound 7 can be purchased from a commercial source or can be prepared by
a person of ordinary skill in the art. [0045] In some embodiments, compound 3 and compound 7 are
reacted in th’é%r@‘%ﬂ’@@’&?eﬁéﬂ3&%%‘83%9@?53@1&’36%0&3%@6F’r‘ﬁcél(él EOACRTE B Bxample,
tetrakis(tripheryiphosphine)paliadivici HO dichiarobis(tnit Sitohpkp hEBpHibe)paltalirarf (11), palladium (I1)
gcetﬁlt%, [1,15@&%@%{3%)%@%@&@@,@@1t@gm%aﬁlgmliﬁmpﬁj?@mhﬁdmg trhtls(gitbm?zyilﬂene?%elonﬁ) )
ipalladium (0), dichloro(di ideneacetone)dipalladi ichlorohis(triphenylphosphine
palladium (I .%ﬂﬁ"é%grﬁ t%&rﬁf?%?r%&%gn)fﬁéwﬁgﬁg%?ﬁ%%%%%%lg %ﬁ?ﬂ%&%ﬁﬁy phosp [line) palladium
(0). In other embodigents the palladium catalyst is dighldgobis(tri-o-tolylphosphine)palladium (11). In
other embodiments, the palladium gataly%s_p@[@diumzal) acetate. I t'8ther embodiments, the
palladium catalyst is [F1tbi &ylphospMno) ferroc rspforgpalladium (11). In yet other
embodiments, the palladiu stis ideneacetdyg iglladium (0). In yet other
embodiments, the palladium datalyst is dichloro(dibenzylideneacgton®)dipalladium (11). In further
embodiments, the palladiurga I¥§t is dichlorobis(triphenylphesp in(g)) palladium (11). [0046] In some
embodiments, CO”EQHEH 3 gﬂgﬂcﬁ%@pound 7 are reacted in the presence of cpao%lregatalyst (in
addition to the palladium catalyst). Suitable copper catalysts include, for exaniple, copper (I) oxide and
halide salts of copperqieasthtape kil Sftseare sppehs fPimefide; foradhprSspper (1) iodide,
copper (1) bramitakeytappeatdyhpblioe)ohirvgtind Zalfidel adidredppevhdéhloride. In some embodiments,
the copper catalyst is coppet,(l) oxide. In other embodiments, thg copper catalyst is copper (I) iodide.
In other embodiments, tHeyedppef catalyst issapper (1) brormi b.lhfyoet other embodiments, the
copper catalyst is copper (I).lodide dime#¥| sulfide. In yet othesgmbhodivaer®s, the copper catalyst is
copper (1) chloride. [0047] In somg bodiments“é; % ?‘G‘hsd 3 and comppund 7 are reacted in the
presence of base. Suitable bases Thefudg; for ; hylamine, oﬁpylethyl amine, sodium
carbonate, cesium carbonate, and gQtassium carbonate. In some embadjments, the base is
triethylamine. In other such embodiment, the base is diisopropylethyl damiré. In other embodiments,

the base is sgiueRIRORAIRN T Y5 RINER KIRAMIBIEDIS, e RRRES CRSILR-GAIRPRGEE: In further

embodiments, the b%se iS potassium carggnate. 10048].1n s%rlrﬁqnetmb%diments, compound 3 and

compound 7 SPEFEAEEYTS ShE hre RERERITH SO STHARI S0t nclude, for example,

terahydrofur&@P48inesbiyifentriinicls. dimeme R edrameoNmetiyRsyrbidbhacaniedipiiédamide, and
toluene. In semeenshadinents)dhesofvaniligddsatdiiod rankibgiheriginhodinpentButh@)solvent is
dimethylfomramides:n.yelaiheremRodimentsaihesaventis.dmehaysthans, fnypkasher
embodiments, the solvent is N-r eg%leyrg&l)ldor}% In yet 0 erﬁr(rilbog%;n .rll%,rthd?bgo \{Eg:;[ml_s
dimethylacetaricae e R R S IRB QI ENtS “Hhe SBvenT S foldene Z@f r?gg)melzéfm odiments,
compound 3ariaresivpbetine Flaraddigdtaehtinarathidire ralatiesiie SucHerbediiehts, the inert
atmosphere is:penvidied:bynittogeskidf-pbamepbihaisyeheinbotiments; theddertnatnhosphere is

provided by argon, JQ9aRLIN Seme. Gk pRASRAMAG. BN, CHRRAYAI LA Greacted at a
temperature of from abqut 20C tgiabgli?t 13 In some such embolgimaﬁgés, the liemg);g?gure is from

f 0
about 20C td"SBGUPSEL I BHHATLRY EStESAiShHiL T5E s fF RS R ABB UL 20 C to about 30

Q=

rom af)
C. In yet othéisglinsatvisedivie fsosrns dishperalipteis ol spsthenonednato dezeeto51] In some
embodimentsaepmpaintbanisicbpeund dpilntisane tihernembadiiants, tompaind 3 is compound
3b. In yet Othc%ﬁ»@{' R%ﬂ@&%ﬁbe‘ﬁ%ﬁgﬁy&g&éﬁhﬁgm ﬁﬂ.%furthcr embodiments, the palladium

catalyst is dichiorobis(triphenylphosphine} palladium (I},

[0646] In some cmbodiments, compound 3 and compound 7 arc reacted in the presence of copper

catalyst (in addition to the palladiom catalysf). Suitable copper catalysts include, for example, copper

(I oxide and halide salts of copper (I). Suitable halide salts of copper (I) include, for example, copper

(D) iodide, copper (I} bromide, copper (I) todide dimethyl sulfide, and copper (I) chloride. in some

embodiments, the copper catalyst is copper (I) oxide. In other embodiments, the copper catalyst is
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[0052] In some embodiments, the TMS group is removed by reacting compound 8 with base. Suitable
bases, include, for example, tribasie potassium phosphate, potassium ¢ ssium
methoxidc, powa(}s%{fﬂ%lﬁsy%roxide, sodium carbonate, and sodium methogﬁt?c&%%&g%ﬁ%}%mbodiments,
the base is tribasic potassium phosphate. In other embodiments, the base is potassium carbonate. In
yet other enfSBeRntBMREdth & BREETEOBHBRL T FABHGRRIE! ICRIRHEP BrmBgiftehté e base is
potassium hydbodidentdniyetmthentsiyohisembodimentsdithahybediils.sodicntcarbonitentn therther
embodimentg,iheDase Isspslivmmetgexide. [0053] In some embodiments, the TMS group is
removed by ing compaund 8 with fluoride source. Suitable flugride sources include, for example,
potassium fllﬁ@%?ife?’?g?% %y?g%%%hclﬁ%ﬁfﬁg%%?%)@ﬁ ?ﬁfﬁ?ﬁr ﬁcgﬁaqéfné%e_)ﬁ:isee% c;%{rharsﬁbnium fluoride. In
some embodifErtdirdmlieridy sotmle fEeulareAisroRde b atrereiBodiRTaHEs tHE fluoride
source is tetrabutylamdhomissmoflcosidete | Nyetothardmbodiméntsistimetiionide Soubeesisipyridinium

fluoride. In futhesembagimenisyithe dpakide sausce isdbetindammenidmdluolidem 100541 In some

embodiments, l-)rMatSc.g[';lo%Por moval Is cqullé%ted.ln the prese f.s ven apglq se;%gégnts include,

carbo erembodimen age 18 Gesitm caﬂ?@ng%.elg ﬁlfgltlx © tbo grlxtem .
for example,fera ydrofuran, dimet Wormamlae, élmethoxyet ane, -meq[hy pyrrofidone, methanol,
ethanol, andi$¥pFeBREEPMRISome embodiments, the solvent is terahydrofuran. In other embodiments,
the solvent istdesethydfonnmeamicientn etheuanibodmartsdthesehlvedtrshdipmethagfethane. In yet other

embodiments,the.sohentisiN-methpyiralidens.dn.yetatherembadinenishearsplvent is methanol.
In yet other em qdlm%ts the slt?)ﬁlyent is th?é]tglﬁln fl.hl;ther enl)b dimen csoIvent is isopropanol. F.

STy 1 ()11’6 et acetamiae, a 15 S0TNC SNIDOGIMENTS a% .t(})-ie
1-(3-tert-but3?1- -r?&%oxy-Sd-farl efhyf& y)e ynyﬁphenyﬁjp Amidine- Z,f(il—T,élf—ﬁ-dione (compound 8).

[0055] This iffbitiofdiretbetrriogaiento te feltartibtifet e vds - BLrar et s athy nyl)
phenyOpyringielinB<R 4 (ihtiBbt)chene complouadt8ioeas st shiene of NOnidG Ipyi@lidone. In yet
1-(3-tert-butylssRiiieAs MRhWPRARYHRYKIBUAINE -2 A, 3dcdinaas ampaMNd bihela 00561 This
'(g‘éfr:‘;'é’lrj‘n' g ;»%2;?}2 i g'iit?l %"é‘e{?e é%%ﬁ:ﬂ%,‘%%%%}{%‘?ﬁﬁ?&(@%%a“i methoxyphenypyimiding2 41 H.3H)-dione

such embodiments, the inert atmosphere is provided by nitrogen. In some other such embodiments,

the inert atmosphere 1s provided by argon.

[6050] In some embodiments, compound 3 and compound 7 are reacted at a temperatuze of from

about 20 °C to about 130 °C. In some such embodiments, the temperature is from about 20 °C to

about 50 °C. In other such embodiments, the temperature is from about 20 °C to about 30 °C. In yet

other such embodiments, the temperature is from about 40 °C to about 50 °C.

[6051] In some embodiments, compound 3 is compound 32, Tn some other embodiments, compound

3 is compound 3b. In yet other embodiments, compound 3 is compound 3e.

[#052] In some embodiments, the TMS group is removed by reacting compound 8 with base.

Suitable bases, include, for example, tribasic potassium phosphate, potassium carbonate, potassium

methoxide, potassium hydroxide, sodium carbonate, and sodivm methoxide. In some embodiments,

the base is tribasic potassium phosphate. In other embodiments, the base is potassium carbonate, In

vet other embodiments, the base is potassivm methoxide. In further embodiments, the base is

potassinm hydroxide. In yet other such embodiments, the base is sodium carbonate. In further

embodiments, the base is sodium methoxide.

[10053] In some embodiments, the TMS group is removed by reacting compound 8 with fluoride

source. Suitable fluoride sources include, for example, potassivm flnoride, tetrabutylammonium

flyoride, pyridinium fluoride, and triethylammoniom fhioride. In some embodiments, the fluoride

source is potassium fluoride. In other embodiments, the fluoride source is tetrabutylammoniom

fluoride. In yet other embodiments, the fluoride source is pyridinium fluoride. In further

embodiments, the fluoride source is triethylammonium fluoride.
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H. Alternative Process for Preparing N-(4-((3-tert-buty1-5-(2,4-dioxo-3,4-dihydropyrimidin-H2H)-
yl)-2-methoxyphenyl) ethynyl)phenyOmethanesulfonamide (compound 0] ome
embodiments, c%%%(%# 6 is prepared by reacting N-(4-ethynylphenyl)%jﬁ%gébéﬁ%%amide
(compound 5) with compound 3 selected from the group consisting of 1-(34ert-buty1-5-
iodo-4-methd¥8ighémssyrihadimens, AU JaRmeE LOMPothe BaprTrsaomt - iy 1-4-
methoxyphemyypysrimibeatindoPedihip Sefpidibrfer footinpduticBib)idantnieti@xterbatiimstohioro-4-
MethOXyPCMIREIAIRRA OB SRR SANIME ORI Dk (44(3-ert UYL (2.4
ioxo-3,4-di opyrimidin- 1 (2H)-y1)-2-metho e thyn e met sulfonamide
(compound ggrg{[%ﬁ%é%ﬁa"rh% %g?érpeggé%/?c})%lesn%%%?ﬁf%%ﬁs IC}%{] %atﬁy grgé%ﬁc)%ng %thaf{?éﬁ_n |grgc1:%lsmsnéqa Selow. [0059]
In some emBBH& A ESHSGERd '8 HhABSTHOETES dbe JuRtdgN AR Bragkifes: df pdiladium
catalyst. Suitabtecpbditicinm batalyst inoletlaciorexamiplentettakistiriphehyipiosphihedpalladium (0),
dichlorobis(ti:estohipheariineiraliadiymepismalladium (1) acetate, [1,1'-bis(diphenylphosphino)
fenocene]dichloropallagl 1), tris(dibenzylideneacet ipalladium (O} ...
dichloro(dibenzylidenegblje!f(})'%ee')s' I éﬁ?a&ﬁyﬁﬁ,%ﬁﬁﬁ%%ﬁ%ﬁﬁg@ %’%\%@6 Yine) palladium (I1). In
some embodiments, the palladium catalyst is tetrakis(triphenylphosphine) palladiu . In other
cbodmentUNERb ST SA St e ol B A A TR A other
embodimentBhadnyatadinint-tataijdr dioprdiasnsmid i) Aeerlitdswifyet other such embodiments, the
palladium catalyst [1,1"-bis(diphenylphogphinb) ferrocene]dichloropalladium (11). In yet other
embodiments, the palladium catalyst is tri dib\ﬁzylidene Btone) dipalladium (0). In yet other
embodiments, the palladium catalyst is dicherdiidizenzyfideneacetone)dipalladium (11). In further
embodiments, the palladium catalyst is dichlorobig(trighenylphosphine) palladium (11). [0060] In some
embodiments, compound 3 and compound 5 are reactéed in the presence of copper catalyst (in
addition to palladium catalyst). Suitable copper catghysts include, for example, copper (1) oxide and
halide salts of copper (1). Suitable halide salts of coppe(F)(I) include, for example, copper (l) iodide,
copper (1) bromide, copper (1) iodide dirnethyl sulfide, and copper (I) chloride. In some embodiments,
the copper catal{fsfi€dsppier dedxité A netrerkmibatimens et dppdrtaiaraeigacBpper (1) iodide.
In other embpdss ents; ithertoppercathlyshis ©dppesrhubiciritaylntyetiothehemipadindents, the copper
catalyst is coppey; @irjodide ditnethyksultidg: #yek other embodhnents, the copper catalyst is copper
(1) chloride. 100611 In some embodiments, corgpound 3 and compound 5 are reacted in the presence
of base. Suitable bases include, for exampgte t amine, dfisopropylethyl amine, sodium carbonate,

n gome embgeiments, the base is triethylamine. In other
e

cesium carbonate, and potassium carbonatei|n
embodiments, the base is diisopropylethyl amire. | other embodiments, the base is sodium
esincarbonate. In further embodiments, the base

carbonate. In yet other embodiments, the base is ¢
is potassium carbonate. [0062] In some embodiments, compound 3 and compound 5 are reacted in
the presence of solvent. Suitable solvents include, foriexample, terahydrofuran, dimethylfonnamide,
dimethoxyethane, Nmethylpynolidone, dimethylacetamide, and toluene. In some embodiments, the
solvent is ter&hylicofinardrwestfiePeumbidiNehtS thebsolveGiididinéthyofinemitid i3/t other
embodiments, the solvE e EHERAERIBHEPITYBreHEr eHissaifsdrrermeiddivent is
N-methylpyridlisine. simyetbitierembodinehts; trpsolve reisidi héthiaostamidectimfarther
embodémentﬁltbﬁﬁa@%&h&ds&ls@aﬁh a&gﬁ&drs m&g@mb%gimp@ng@amgﬁmng&m@iy%@rgzound 5are
reacted in inert atmosphere. In some. s iments, the inert osphere is proyided by nitrogen.
i some otme: Loch b rnURE e 2l S RINE oA PRI Ry
methoxyphenyl)pyrimiding-2,4{1H,3H)-dione (compound 3B}, and 1-(3-tert-bulyl-5-chlore-4-

methoxyphenyl)pyrimiding-2,4(1H,3H)-dione (eompound 3c) thus forming N-(4-{(3-tert-butyl-5-(2.4-
dioxo-3,4-dihydropyrimidin- 1 (2H}-y1)-2-methoxyphenyl) ethynyl)phenyl) methanesulfonamide

{compound 6):

10



[0064] In some embodiments, compound 3 is compound 3a. In some other embodiments, compound 3
Is compound 3b. In yet other embodiments, compound 3 is compound 3¢, L Preparation of compound
3. [0065] The ‘8%%0§¥gﬁésﬁsof compound 3 is described in Example | beloio\?ég %"eﬁ%zsssiﬁlnternational
Patent Application No. WO 2009/039127. J. Preparation of N-(4-ethynylphenyOmethanesulfonamide
(compound 5). [0066%In some embodimer] s, N-(4-ethynylphenyemethane ahide (compound 5)

|

is prepared by réWynyltrimethylsil ne (nTmS) oyad 7) with ¢ ungT\g thus forming

N-(4- ((trimethylsil hesryl) met sulfonamid 4conpound 9
...;._
O/ -~
HN. .~ ©
B) 5) (’)fs‘\o ©)

2=1 (3a), Br (31, CI (3c)
{0058] The preparations of compound 3 and compound 5 are discussed below.
[6059] In some embodiments, compound 3 and compound § are reacted in the presence of palladivm
catalyst. Suitable palladiom cafalyst include, for example, tetrakis(iriphenylphosphine)palladiom (07,
dichlorobisitri-o-tolylphosphine)paltadium (i1}, palladium (I1) acetate, {1,1"-bis{diphenyiphosphino)
ferrocenc]dichloropalladium (I1), tris(dibenzylideneacetone) dipalladium (0), dichloro(dibenzylidene-
acctone)dipalladium (1), and dichiorobis{triphenylphosphine) palladium (IF). In some embodiments,
the palladium catalyst is tetrakis(triphenylphosphine) palladium (0). In other embodiments, the
palladium catalyst is dichlorobis(tri-o-tolylphosphinejpalladiom (IT). In other embodiments, the
palladium catalyst is palladium (11) acetaie, In yet other such embodiments, the palladium catalyst is
[1,1'-bis(diphenylphosphino} ferrocene]dichloropalladium (IF). In yet other embodiments, the
palladium catalyst is tris{dibenzylideneaceione) dipalladium (0}. In yet other embodiments, the
palladium catalyst is dichloro{dibenzylidencacetone)dipatiadium {11). In further embodiments, the
palladium catalyst is dichlorobis{triphenylphosphine) palladium (1T},
{0060} In some embodiments, compound 3 and compound 5 are reacted in the presence of copper
catalyst (in addition to palladium catalyst). Suitable copper catalysts include, for example, copper (I}
oxide and halide salts of copper (1). Suitable halide salts of copper (1) include, for example, copper (1)
iodide, copper (I) bromide, copper (1) iodide dimethyl sulfide, and copper (I} chloride. In some
embodiments, the copper catalyst is copper (1) oxide. In other embodiments, the copper catalyst is
copper (1) iodide. In other embodiments, the copper catalyst is copper (I} bromide. In yet other
embodiments, the copper catalyst is copper (I) iodide dimethyl sulfide. In yet other embodiments, the
copper catalyst is copper {I) chloride. _‘
[6661] In some embodiments, compound 3 and compound 5 are reacted in the presence of base.
Suitable bases include, for example, fricthylamine, diisopropylethyl amine, sodinm carbonate, cesitm
carbonate, and potassium carbonate. n some embodiments, the base is tricthylamine. In other
embodiments, the base is diisopropylethy! amine. In yet other embodiments, the base is sodium
carbonate. In yet other embodiments, the base is cesium carbonate. In further embodiments, the base
is potassium carbonate.
[0062] In some embodiments, compound 3 and compound 4 are reacted in the presence of solvent.
Suitable solvents include, for example, terahydrofuran, dimethylformamide, dimethoxyethane, N-

methylpyrrolidone, dimethylacetamide, and toluene. In some embodiments, the solvent is

11



removing the trimethylsilyl (TMS) group from the formed N-(4-((trimethylsilypethynyl)
phenyl)methanesulfonamide (compound 9): TMS HNN (5) ilks 0 0 [0067] The preparation of
compound 2 is discussed above. Compound 7 is commercially available, or, alternatively, can be

prepared by a person of ordinary skill in the art. 100681 In some embodiments, compound 2 and
compound 7igpdvEeieray A Qﬁxérﬁ@g@ﬁﬂ@@%f}ﬁéﬂg@mH]dimethylfonnamwe In yet other embo iments,

the solvent is dimethoxyethane. In yet other embodiments, the solvent is N-methylpyrrolidene. In yet
other embodiments, the solvent is dimethylacetamide. In further embodiments, the solvent is toluene,
[0063] In some embodiments, compound 3 and compound 5 are reacted in inert atmosphere. In some
such embodiments, the inert atmosphere is provided by nitrogen. In some other such embodiments,
the inert atmosphere is provided by argon.

[0064] In some embodiments, compound 3 is compound 3a. In some other embodiments, compound

3 is compound 3b. In yet other embodiments, compound 3 is compound 3c.

L Preparation of compound 3.

[0065] The preparation of compound 3 is described in Example 1 below as well as in International

Patent Application No. WO 2009/039127.

J. Preparation of N-{4-ethynyiphenyl)methanesulfonamide (compound 5).
[0066] In some embodiments, N-(4-ethynylphenyl)methanesulfonamide (compound 8} is prepared by

reacting ethynyitrimethylsilane { ==—TMS} (compound 7) with compound 2 thus forming N-{4-
((trimethylsilyDethynyDphenyl) methanesulfonamide (compound 9);
TMS
Ri
=TMS
&)
d T
® o
O A
RI=1(2a}, Br (2b), C1(2c}, gf\sg
arylsul fonvioxy (2d), ({/ 0
perf luoroalkylsulfenyloxy (2e) ; and then

removing the trimethylsilyl (TMS) group from the formed N-(4-((trimethylsilyDethvnyl)

phenyhmethanesuifonamide {compound 9):

<g TMS removal éj
HN\ Ve

®) // o O

[0067] The preparation of compound 2 is discussed above, Compound 7 is commercially available,
or, alternatively, can be prepared by a person of ordinary skill in the art.

[0068] In some embodiments, compound 2 and compound 7 are reacted in the presence of pailadium
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catalyst. Suitable palladium catalysts include, for example, tetrakis(friphenylphosphine)palladium (0),
dichlorobis(tri-0- hine)palladium (l1), palladium (II) acetate, [1, d osphino)
fenocene]d|ch§)(§§rl)ya(ﬂ?§§1&m (1n, trls(d|benzyI|deneacetone) dipalladium (5%}1% i@ﬁﬁ}%ﬂ@"
dichloro(dibenzylideneacetone)dipalladium C)} and dichlorobis(triphenylphosphine aIIadlum (1. In
some emboditfiefits StHeP |5 RARKHR BRI SISt dAIGER RS HORSHT ?5’5{5&%%} 0.t other
embodimentsictiecpalladitriy cbialyst iz tidhio(Bbis{irdomtd i phrosp hinehpadipldumhiipbimyet other

em bodiment&m@n@@k@ﬂﬁmﬁa@%ni&@@iiﬁﬂiymeﬂél@@ﬁ&@t@alweﬁ mhergﬁm&z@idm@mmhe palladium
catalyst is [II l{')lséﬁl %ﬁéﬁ’hﬁsx Iam)ﬂ]‘;%l;?s ene Id;)g?lo(gégﬁajlaa g.ém I(&)D ) yet ol oth rgmbgdlments the

palladium cata(iyst IS tris enzyli eneacetone ium (0). nyet other em oalments the

palladium cattfyetad arhigrs(BiEAs IR R AL BRasaB LM O?ﬁrf&beHE?n@miﬁodlments the

palladium catallystuis mmm@(w@mwpﬁmpm@)cmuaﬁmm@uynm@m tmiggimenembodiments,

compound 2;@[1@1@%@&5»51@ Ea@e[@xﬁﬁ@@taﬁtﬁﬁbthﬁﬁf%mm;%ﬁpaﬁe%IﬁW&@ﬁa%ddiiim'10 palladium

catalyst). Suitable copper. cal sr;[rs |n1 forz'1 2 I) 0x %ang ali alts of copper (I).
ge%gﬁs oﬁ T wg nc élﬁghi O e, cop er{}S &che c ?q%r

Suitable hali copper (I) inclu co per omide, copper (1)

or exa
iodide dimetti8EfidEsEikered| B@?ﬂﬁol’:ﬂlﬁﬂﬂ@d W%@h@é?ﬁ%ﬁl?ﬁ’@ﬂ?g’“% Pp&F Eatalyst is copper (1)
oxide. In other@mibiodirientditthey tdppertoatdiystidwope il riotidenhyditivets chalpaitidivents, the
copper catalyghisGoRRELU)iRreridapinyetiotheimmbadiments, the copper catalyst is copper (1)
lodide dimethylyfide Jnyshather.empediments. s capper.catalish iggpeer () chjoride. 100701 In
some embodime ts comp oundlf and gm ound / are reacte In the repsenceo bAte. Suitable
bases mcludéa*‘f{#té%jﬁr@“ tristiriam h‘i@lyaﬁ SOPYBYYRART SiniE, ‘%‘d‘&fiﬁr’?‘?rceéf‘ﬁ’@ﬁa‘t@p&ég fum
carbonate, amddpetdssidnrdarionate (In Somid: datildodimeftsriélbadedis friethytamimerelrilother

embodimentsg,the &@i@e is g@a@we@flethyi(ﬁmu'nendmyyemae%@mma'{m@mdéhﬁ; hase is sodium

carbonate. In gtdo odlme s th ebas is ¢ sm gcar %ngte In yet other embpdlments the
men cc{) 1 ‘:/Lé‘r 15 C{g) cT g <. .1 other em mentsd}ﬁe corqae cdta
base is potassmm car onat Ins m odlments compoun com ound 7 are

reacted in theopResBrigdidss ks ’éhf“’é‘fj’i‘t‘aﬁﬂé &zﬂeewe sHelE, W%%Qr‘i‘fﬁ’l’@d“te%ﬁ%’f‘ furan,
dimethylfonnemhideyaliméthoxye thahet Nemgylpyrdidl doréytiniigihylagotetwidebadiddoiutne. In some
embodimentgq,gg@ @@M@m isgerahydigferan. In other embodiments, the solvent is dimethylformamide.
In yet other %Hp faiments, the,solvent is dimel ﬁyeth&%v el %ﬁ%”gr%s%%'m 5, the solvent is
N-methylpyrrolidone. in yet ot I%er embo d)lments olvent is methyfacetaml }fn ?urther
embod|ment§“¥ﬂ1§e§b‘h‘iéH‘fﬁ‘éd‘fof&‘e?‘i@nlf&fﬂ?’?ﬁhl’ﬂd%méhl—f*i’ﬁﬁ’&ﬂ ’rﬁ’%’“’éobr%%ﬁﬂb?“éﬁd“%%ound 7 are
reacted in inerttatmospheressimsomensach: evmbodbventsisthie inertsatirindphiece Isgiravided by nitrogen.
In some othe&@é@meﬁab@siﬂaa@m&ﬂsﬂpﬁoi@efﬁﬁmﬁephefe smprevidechhys arg 0 [PA/Blin some
embodiments, SomPod, 2, And.SAmpaN./ e/ cacid g [empaaue.Abliam bayt 20 € to about
130C. In some such embo ments the temperature is rom about 20 C to gf)out 50 C. In some other
such embodlﬁ’ﬂ%ﬁﬁé’ofﬁé“t@ﬁ?ﬁ@‘ﬁ&re is from about 20 C to about 30 C In yet other such
embodiment${ittié¢ temperatbiréisiromaout 2Cetoabodi? 8O CicfoDT i< rsomecésmibodiments,
compound 2 igiGeRnRaLRd i2a. 0 semepiher-ambadimencanpaUnd diseompauadi2b. In yet other
embodiments @f pqlad 21 dsm ﬂmgc nd 2e cli'?o}ﬁ et other embq)d{mien s,lh%osmpoynd 2 is compound 2d.

ong, ENe. d’i{)ﬂaﬁ €111 1ETY
In some such eml iments, aryl 1 eny ‘in compoun In some other suc embodlments awl is

naphthyl in cEIBEMEEDdMAEEBIREISLBaRNETISS EatBYiED S cBpstiteaEodiPesine such
embodimentseperfiuoroiiepbisypdeficl Oro<CHEH calkyliirrgarpeura 28N [00F8pindidme émybodiments,

the TMS groypdscraimnaresbyd eacting &Ronoube.QwWith hase. Suilabiahasasiiaeiidader example,

tibasic potassiyh phosphate, Rotassium.catbonale, potassum.metoxide, potassium Dydroide.
sodium carbonate, and sodium methoxide. nsomee ments the base Is aSIC potasswm

phosphate. B T e %W@SBB‘%%1@%’5%&Weé%dﬁé?@elﬁ}Vét%WéW&rments the
base is potagkiimrmettrpkédes pnofutthey @mbodiments, the base is potassium hydroxide. In yet other

such embodimen|siibeLasedssodiumsakenaie. R fiithenenhadimenispdheaseds sodium
methoxide. [987ghin.ceme smRodiments, e, IMSQIOUP i Emoved Bt eAgiio fompound o wit

fluoride source uoride sources inclu xample, potassium uorlde
tetrabutylam8Hidin fulriers pYFdirmdsr e, Qﬁﬁ?‘ﬁﬁ@ﬁﬁ?]%ﬁﬁ‘ﬁ@rﬁlﬁﬂ% HuSriaebm $bife
embodiments, the fluoride source is potassium fluofide. In other embodiments, the fluoride source is
tetrabutylammonium fluoride. In yet other embodiments, the fluoride source is pyridinium fluoride. In
further embodiments, the fluoride source is triethylammonium fluoride.



10077] In some embodiments, TMS group removal is conducted in the presence of solvent. Suitable
solvents include, for ex le, terahydrofuran, dimethylformamide, dim
N-methylpyrro‘ﬁggﬁleqﬁﬁ%n%gnol, ethanol, and isopropanol. In some emk% ?rﬁ}elzs?&g‘?%ésgolvent is
terahydrofuran. In other embodiments, the solvent is dimethylfonnamide. In other embodiments, the
solvent is dirfetf SHFEIPRTELRTRASPISRE FBRAEUR L 8t S0 iR SthdthyIpyrrolidone. In yet other
embodiment##te solventidnistinanolinpryetlothenpmisddinientss thiesoivelntettvamobnth further
embodiments;dhg.salvenh Isisenianansbd.Ns(doathyryinhenyfdmethanssufeaamide (compound 5).

[0078] This invention alsg, s direeted.in partaoNfd:c iy aviRhsvmshanssuipramidg (compound
5) or a salt thereot: L, &o%posmons. F8079 _ _ )

(E)-N-(4-(3-t&%t- Butynsetesusioseamneiby i o it mysre 29- Meth o Ry s By srafiy )
methanesulfonamidé2(compountlt) dndntsssdl tsapréparedrisyithedbd e pfocesSesadnlbe used to
prepare compasitiaage These compositions typically also comprise one or more conventional
pharmaceuti ceptable carriers, adjuvants,.and/or vehicles (together, referred to as "excipients”).
[0080] Com rﬁc%l‘%]oarlfriss c%(?gﬁna Oaaﬁ?nﬁ’gﬁ%%mg?ﬁ lggi?améeg/sgg 1??8?%?% i Oﬁlg(riti[)cﬁ%r?ag?e preferred. Such
solid dosage foiHe iHcruBe for BscAms, Ehtsiq peRssiyB RReSHBIS PRBWHRSRE GPARER! In such solid
dosage formsgthsido mpetind §orsaltssatierordimarily somidinsdnwitridndoomorebestoipients. If
administerediperQ% 41R:cUPRRWRCHAp S!S CARPEBIXAWIth. fal-examplemlactosa:. scrose, starch
powder, cellylose estats,ofalkanaic acids. cellulose ko ealers dalsstearin,apld, magnesium
Stearate, maﬁnes_mm oxu:ilé, sodium and calcium saits of nhOSpF]O_I’IC and sulfuric acids, gelatin, acacia
gum, sodiunPr§iEtEy BERAIMINESPEIFaHR R RIBEHoINAE & cotun GritientawiBied or
encapsulateddbsidomre fiebtsadnmidistratibnki8uch capsules or tablets can contain a controlled-release

formulation, ag-gan:beRevisiRdit:farexampiay a dispemion-afithe sampaundpnsalldn

hydroxyprobyimelhyl eeligee, e case.otaabsnies faalets Andipilz. e dasage,forms also can
comprise buftering agents, such as sodium citrate, or magnesium or calciu carr?)onate or bicarbonate.
Tablets and PHE Nt ReH B H PR Bh R G B RGE STHVET RIS EHEd total daily
dose of a corapouirgorsatt {adidinistetiedanbsitighetortiditiveddosesy isttypizathdnoemabout 0.001 to
about 100mgafkgidnars RieierabiydimaReut Qifb IR ADPHBRMAkgi@NG avesr more preferably from
about 0.01 t%n%){%ut 1 [Tﬁ%/%go itg.gorlp&%ftgg% compound.or sC%It per kg body weight). Dosage unit

- IMEnis 3 OPlqul TOT1 .
compositions can contain such amounts or submultiples thereof to make up the daily dose. In many

instances, thEHdminSrafBRGPRS OB SrosaitwiBe L BBt pafantyFaf fHES Multiple
doses per dayltypicalipdndy beusedetehinioramedivetipfatdaiiyc dsethif vebmedN 80821 Factors
affecting the prefRised dasage Jagineninshigadticrhian. agssdmaightnsexydial, and condition of the
patient; the sueriy,of.ine.pafolagical.endlion dhe sevariv.atdeeainoladical sandiien. |
phannacological consldleratlons, such as the activity, efficac . P _annaco?cmetl_c, and toxicology profiles
of the particulF ComBBEHEr BT &t dgéﬁ;%ﬁ&ﬁ@dﬁnﬁfﬁd*ﬁéﬁééﬁ/‘%%‘f@mﬂgyﬂﬁlﬁ‘@& intf'the specific
drug combinatiereiladis)ctire thosaget iegimernladtvallytientployidecarivari widefhaariditherefore, can
derive from thgieferres desagadegimensebfaith above. M. Methods of Use. [0083] This invention
also is directed, in part, to a method for inhibiting replication of an RNA virus. The method comprises
exposing the virus to a compbStidredithalipmBtdan ot drfismawents, replication of the RNA
virus is inhibigeddn vitkenvEypisally,iv eplicationof, th et RINANMFSds, Riibiecsifvivaicln some
embodiments, the RN& vitusivpse replication is being inhibited is a single-stranded, positive sense
RNA virus. In some such embodiments, the RNA lirus whose replication

HN. .~

I
5y 00O
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being inhibited is a virus from the Flaviviridae family. In some such embodiments, the RNA virus
whose replication is beingsinhibited is HCV. 10084] This invention also is directedf in part, to a method
for inhibiting M‘ﬂ%l,&%olymerase. The method comprises exposing th%cr% §/2r§’11é)r{g§% with a
compound, salt, and/or composition of the invention. In some embodiments, HCV RNA polymerase
activity is inhibited in vitro. Typically, HCV RNABBRA#EEse activity is inhibited in vivo. [0085] The term
“inhibiting" né&s (Bdiding-threteyef-of REAXoiésihgplipationiH T pelyPrechseragtiVitheeither in vitro or
in vivo. For examplesifa-campasitian ohihedauantionsedisesihe ekl BNA yirus replication by at
least about 19% comparedto the level of RNA virus replicatian before, e vitis Was exposed to the
composition,pfﬁpen tche_pcompb'smon mﬁll%lts ??Rlx\pvir S repﬁl_c tion. [n some embodiments, the
composition BEAAIHRRNEPIRIS FaReatity BY a st apstt 2t Siasdioap ottt 8596 At least about
40%, at leastt@buC 508G ainkcfastrabauitd¥tpatleast dihoute F09s atpleastabour8Bded.at least about
90%, or at legghahRul 92YeAR080 LT Ris-lavenRtionsalsodsidieaiedoinfaddo.smethed.far treating a
disease that can e tre{gltledt% inhibitig O\r/\sla}{tSFEen[(\elérgol er Thus this inoventionqusqfis directed, in

e. Th
]d Sa. 118, COIMPOL 11; COmMBIned wii bnc OF MOTE SXC 31}
part, to a metho ?orgf’reatlng epdtitis C'in an animal i nee ofl SUch'treatment. These methods

comprise adAATEHETP TH thEAIRATA TS bt &C St dartr P OMmpEsirorrof tesmieiition. In some
embodimentsy@itheetipeuticatyoéifectivaadnoaihti et e lcompaindi{oicsalt.theyesinis administered to
thed;:mirgall- ";Es@a:ﬁngﬁgmaéa}%ﬁaeﬁl&@m%@Mmgaﬁiggpkegamr e -E&u@ﬁ_ﬁ}y&?&m&liﬁguﬁag r:he risk of,
and/or delaying the.onset of the disease heing treate icants spegifi intend that the term

"treating" engggrh f)%é%maa mﬁ%?é?r(_)é}fivélﬁygf ﬁ%&%%%r?ﬁ%%ﬁ 8I slggtﬁéo?ﬁ?iéﬁ%%ﬁ?%) gﬁeﬁ%v-negative patient
that is a can@idaE RGP RN EERIATEIThS HHRAHS OF fralethTamE ety Lidable for use
with humansfobuitsiay Heande grovitdedith ér animpéds; Pparticsutariyrmammals osdithrerapeutically-effective

amount” or "gffestive,AMRURt ciianamakit.tbat wilachipysesthe 9oal o ieating theifatgeted condition.

[00871 In some embodiments }he etho scognprise combinatio theraap Whergjn compound, salt,
T15C i rSuG as sedigm Citratg, or LI O CalCiun Car ate of onate

CO TG age _ELCS1 1 C 4 .
and/or composition of .ﬁe %n\_?en onIs co-administéred v ith one or more ao?dltlonaft erapeutic agents,
such as, for xR rifoibiodrspe bt ageh iR Gy fe4tHepatitis C (e.g., interferon or
interferon/ribEeRin Tonpbifeatibnibdadin ¢4V intubitomd uchlagdfoniexeahip lendnoFdGMepdiymerase
inhibitor or ag HGVIPraisase.nipitens[heGempoMnd pralis, rrdILRerIResitions.ofthiainvention can
also be co-admnistered wilt feapentic agenis.oiner han (nerapeific.agenis ised to feat hepatits C
(e.g., anti-HleflagenfTslg. I these co-a ministration em odiments, the compound, sa t&; ahid/or
compositionS P Hieigkyetiae AR e aiifticiartRaIapE  HRoER AT AP Feletitistared in a
substantially githuitalneious maanenfenges. drewithinsalsoubbtimikwofeadbrethed)| inepseguential manner,

or both. It is gentemplaied hakskelcoplinalpr.tierapiesmay inskidenadminisiesing pne therapeutic

agent multipl egt{'rmées between the administrations of the other. The time period between the
administration of éach agent may range from a few seconds gor less) to several hours or days, and will
depend on, fEPE}aFApRs tHeriio|Ye RiEE G dxer CUisB AR dvaetive Horlatehti@. 8" potency,
solubility, bicawéitabiiishe paiblifehandkineticepedfip}iabcwdllias thhecendittheobthdgpeatient. 100881
This ir_lventiO%hﬁimdgaﬁlzlilrﬁ%@ggmlraa,ﬁiaa;gpg@@u@ﬁ ﬁL“&%M%&%'%aﬁﬁ@é@h&@ﬂﬂ@%?itionS of [tggSg]
invention, and, optionally, one or mare additional therapeuti ents to prepare a medicament.

I sonic ermb R e e B rerapetic

agents. 100907 fe<BinEceiBoembiEtie: thberoseroreacror bR FEpREBN'fdn |NA virus.
[0091] In sonfereimbodirkeintsythehmedicamnprigs-tontrestifigthapatitis C.
M. Methads of Use.
[0083] This invention also is directed, in part, to a method for inhibiting replication of an RNA virus,
The method comprises exposing the virus to a composition of the invention, In some embodiments,
replication of the RNA virus is inhibited in witre. Typically, replication of the RNA virus is inhibited
in vive. In some embodiments, the RNA virus whose replication is being inhibited is a single-

stranded, positive sense RNA virus. In some such embodiments, the RNA virus whose replication is

i3



[0092] This invention also is directed, in part, to one Or more compositions of the invention, and,
optionally on itional therapeutic agents, for use as a medi embodiments,
the medlcameéx%;ls tor w?hghbltlng replication of an RNA virus. In other em |m5ébntgé(§tgk{l§medlcament is
for treating hepatitis C. EXAMPLES [00931 The following examples are merely illustrative, and not
limiting to thRSBERIGEt SR 2y 5 ‘:’Lﬁ’@@&"lwf?%ar‘ﬁﬁe]fS?’P&ﬁ%‘?h%‘?%?’em“ the RNA virus
1-(3-tert-ButyheSsreglzatiomie tihoeyphbied ypifikhidine-2,4(1H,3H)- dione. [00951 Part A. Preparation of
2-ten-buty1-fhésjiiogopharieh Q096 kA-terRHlyIRhRRk(R9:958:H653ERmMeNMasdissolved in

L250mL methane Aad SOMEIeILIB IS caHSSRRUANOBRRIRY e i A1 3ha (A Ammol, 1.2equlv)

of sodium hydroxide by s |rrln% e so |u%drom e peliets at room temperature, and then cooling the
reaction mixtifEAairitRIe SRBAIT S0 iy RRV TR 245 g RS ALY S OBl and 8.3%
bleach (1265183¢NMidyBemmolh2vlieghivilpdversadded to the cold reaction solution in four equal
portions, thejplgachibeing-addadwhilekeaping thafeaationmixiig kG GOURE@{20% (w/w)
Sogum oslale s gjugfp s Adtied oveL A FuiS Aot il lemeeiatile gsing from

-0.6Cto 2.5 the reaction mixture was adjuste to ap roxi imatel y 3 by addlng 197.5mL of
conc. HC1 o%@f*é(%@n‘"ﬁ?&i“é?%?ﬁl%@“fﬁbtﬁé YA ctBRrtEHprATUTe BRI AEPHAE . The resulting
slurry was filtiered;sanslstpeswdat dalenvastvedteitithe QimpfsitatenbibireRWVétdakemesiteftlon the Buchner
funnel unders&asaﬁmm@miaBt&&p&ﬁ%rE@t@h{bl&mmMﬂ%a&%ﬁ%g ipeiensy.atljtisterayield =

201 019) of e, PLOMELAATR4 ARl By aparaion al s ik il dacfligeiassamethoxybenzene.

100981 The | pro uct from Par A(SIO %assa % Ommol) was dissolved in 140mL of acetone.
Methy! iodid@est SHAt: 26928 3heTor /S%?iﬂﬁ?i%d\?% ddled, followed by 50% aqueous sodium hydroxide

(5.0g, 62.5mitd8h] 1125 aoumidn Aivasrdactidnnvas, stirredhol mighiinghameeriderriabe datedpproximately
50-60mL. 80mk@faptanes W@Q@@@ﬁ@“mﬁ@m&%h iohiwatar .anek the layrismere shaken and

Separated ag' Czlxtg? elF] (}J? so 1Sn da enl;n\{\zli 1n nce %ne\ﬁltlthl'}%(g@ rlret%il %ﬂgé adm%-%%@%nflc Iayers were
combined an twice wit each o? 10% agueous NaCl to aff 1grams of a heptane

solution, whit %Eﬂ?éﬂ‘?ﬁ“ﬁi’lﬁ%ﬁﬁé‘ fiEresfipshiie “‘fﬁ‘ﬁ@@ilb%i’r‘t’ﬁe“ﬁ?ém%&n of
1-(3-tert-Butyliebyiodioaly rféthiox yphenyf)by demplinel @/461tHh b4 diolaniti©o@d @0k rareill.(33.3g,
297/mmol, l"iﬁﬁmiy )nd%mﬂo{é&@gmﬁ@@mm%&&&@beehe@mg(éemn%@mml,aﬁhflaequiv) and

-2 cyanophemyinIe %%@@fpdm 24190088 LNk Brb AR RIS, ERGIRPRI0. A, IastAnd incried with

de
0- -me g enzene was solvent switched into MeCN, dissolved in IL

argon. The 1-teft
DMSO and ﬁ%@ﬁ%ﬁﬁ‘fﬁ’&?‘@%ﬁ%ﬁ&‘&&‘ﬂ%’bﬁ S SBHTEANB PO MR ISt HPEDE for 16h. After

cooling, the reatifionfwas wifuteenypitht 2 [hE @A D &nd washddawiditi2uBtixvaitebi¢iackeexthacted with 3 x IL
EtOAC). The garahinehQroRRiG Jayer siveranuasheskwith 2amihaef @ 28M(GulhekZdhes 2 x 830mL

1% NHACT e BAURING: The QLaanieuer waslien songenraled.and.shaged with IL heptane,
then triturated \ Wunh refluxmg 85:15 (v V) heptane: IPrOAC for 4h- After cooling, the product was collected

by filtration aif84&4Shed with an additional 330mL of 85:15 v/v heptanes:Et0Ac to yield after drying
66.99 (70% y#e) df shecprdddotas.dwinitéwielichiprise combination therapy, wherein a compound, salt,

and/or composition of the invention is co-administered with one or more additional therapeutic

agents, such as, for example, another therapeutic agent used to treat hepatitis C (e.g., interferon or
interferon/ribavirin combination, or an HCV inhibitor such as, for example, an HCV polymerase
inhibitor or an HCV protease nhibitor). The compound, salts, and/or compositions of this invention
can also be co-administered with therapeutic agents other than therapeutic agents used to treat
hepatitis C {e.g., anti-HIV agents). In these co-administration embodiments, the compound, salts,
and/or compositions of the invention and the additional therapeutic ageni(s) may be administered in a
substantially simultaneous manner (¢.g., or within about 5 min of each other}, in a sequential manner,
or both. It is contemplated that such combination therapics may include administering one therapeutic
agent multiple times between the administrations of the other. The time period between the

administration of each agent may range from a few seconds (or less) to several hours or days, and will
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[00101] Example 2. Preparation of 1-(3-tert-buty1-4-methoxy-5-((trimethylsilyftethynyftphenyl)
pyrimidine-2, ZW[) 194 ne. TMS TMS Cul PdC12(PPlIith (3)(4a) [0019% ﬁﬁ{h ith co idenser,
was successive arge 1-(3-tert-buty1-5-iodo-4- methoxyphenyftpyrimidine- j?l H)-dione (3)

(30 g; 75 mmol), copper(l) iodide (0.086 g; 0.450 mmal) and bls(trlphenylphosphlne)palladlum(ll)

chloride (0. 19854 6P RSN '%ﬁé’r‘ioéﬁ*&F@%féa%fb‘i’ﬁ’f‘i"B?flﬁPéﬁFé?&EW%ﬁ?&é&%ﬂ?n&?‘t‘i@‘@n of
tetrahydrofuralwtB6.hikandtitiotipldhitne{S5dinnke 89 armed Bs Tiheondikture tvasstirred at 25C for 15

minutes. To mﬁolmmvmsnmdepdﬂéawiﬁgdatmmw&mmmwﬁmg é&cﬁar@zo?@oﬂmmi})@w the solution
mixed at 25%for 15.minu esg re adJ)ust€|mg?1(l:'1r(]Il perature to 411S5C fgr 18.5 é)éér ‘[he reaction

mventio A W 10 prepaTe 4
mixture COO|G§ to amglent UtECT wit acetate 230 %_e) he reaction mlxture was washed

twice with 198958y &teams 7”@35"1{5‘?8%{?%?13’@‘1%?&1%‘6?1 FORSTIIH B 598 SHBRAObRAPSENEEhnd then a

15% sodiumtichipridie soitition. The organic layer was treated with activated carbon and concentrated

under reducgd;smjeﬁsé&@e &hﬁ&@@iﬁy@leeﬁlaaﬁkaﬁﬁﬁamomﬁmh@s@@ml&hﬁ@mgzmm@ne and
concentratmg)éry} r red uced pressure to a %%tlvo (Fepa nge heptane slurry was heated at

refltut for 2 hours t nesr?né%ed ed {0 25C for 12 ours he solfds were filtered and washed with heptane

and dried by #GhUTHYRTERIEH WY B GranE S ﬂ?&%ﬁ@&céawpﬁaﬂﬁﬁ FAh U RINIR 20 MHz, CDC13)
8 8.8 (s, 1H)pii8uLly P12 Br(mmr24dyjtini2] teragntR. Getts] fo5i83:d mddicFr@nt] M porbl @bsdiBielts1.41 (s, 9H),

0.29 (s. 9El}hM%d(&B&Eamlznaﬁ%&gVMQC%Q)L%LJ;WH&T/M5@@%@1@%&4&&(&(&%)&&9@&03] Example
3. Prepa(3 - Q ng }?epgttlgy(pyl -4-metho xyp heny Opyri dine-2,4

EXAMPLES
[0093] The following examples are merely illustrative, and not limiting to this disclosure in any way,
[0094] Example 1. Preparation of 1-(3-terr-Butyl-3-iodo-4-methoxyphenyl)pyrimidine-2,4( 1H,3H)-
dione.
[0095] Part A. Preparation of 2-fert-butyl-4,6-diiodophenol.
{0696} 2-reri-Butylphenol (99.95g, 665.36mmol) was dissolved in 1250mL methano! and converted
to the corresponding phenoxide with 31.96¢g (799.0mmol, 1.2equiv.) of sodium hydroxide by stirring
the sodium hydroxide pellets at room temperature, and then cooling the reaction mixture in an ice/salt
bath., Sodium iodide (299.34¢, 1997.07mmol, 3.0equiv.) and 8.3% bleach (1265.83g, 1411.3%mmol,
2. 1equiv,} were added 1o the cold reaction solution in four equal portions, the bleach being added
while keeping the reaction mixture at <0°C. 500mL of 20% (w/w) sodium thiosuifate solution was
added over an 18-minute period, with the temperature rising from -0,6°C 10 2.5°C, The pH of the
reaction mixture was adjusted to approximately 3 by adding 197.5mL of conc. HC1 over a period of
97min with the reaction temperature going from 1.2°C t0 4.1°C. The resulting slurry was filtered, and
the wet cake washed with ~ 2L of water. The wet cake was left on the Buchner funnel under vactum
overnight (approximately 15h) to yield 289.33g (potency adjusted yield = 254.61¢) of the title
product.
[6697] Part B. Preparation of I-tert-butyl-3,5-diiodo-2-methoxybenzene.
10098] The product from Part A (93%assay, 21.6g, 50mmol) was dissolved in 140mL of acetone.
Methyl iodide (4.2ml., 67.5mmol, 1.35equiv.) was added, followed by 50% aqueous sodium
hydroxide {5.0g, 62.5mmol, 1.25equiv.). The reaction was stirred overnight, then concentrated to
approximately 50-60ml.. 80mL of heptanes was added followed by 50mL of water, and the layers
were shaken and separated, and the aqueous layer was back extracted with 20mL of heptanes. The

organic layers were combined and washed twice with S0ml. each of 10% aqueous NaCl to afford
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(I H,3H)-dione. (4a)(4) 1001041 To a vessel was charged Example 4a (11 g; 29.7 mmol) and
Methanol (60 T Jmixture was added a 19% potassium phosph eous solution
(30 ml) then trgé&'}émgét%%ure was adjusted at 45C and mixed for 3 hourga}gg?gg@:ﬁg#temperature
was cooled at 35C and a 13% acetic acid solution (69 ml) was added to, the mixture drop-wise. The
slurry was mixe&ranss aé’%?’@(ﬁom?ﬁ&t%@l&‘bﬁi’é&ci%oﬁ & 58 Wi F&ETP2 hours. The solids were
filtered, wasHd9vitPrvigtePramdidriet! tG ¢ive38yt§-trdmisithedyempotmimiding-L IR 400 MHz, CDC's)
68.77 (bs, 1khn¢.30 (d, J = 2.7, 1 H),7.27 (d, J=7.9), 7.21 (d, J = 2.7, 1H), 5.80 (d, J = 7.9, 1H), 4.09 (s,
3H), 3.41 (s J H reparation of
(o B! §§g T ‘j%%‘p%a%?j%*?*&ﬂé?ﬁéfﬁ%@%ﬁ@
e A TR TR B o § i) o
1-(3-tert-butyheBadtiayriiztk 4ndintHoky ph eyt pUrinhidintu 411412 dicthex (1ne8ne ws20LE1 mmol) and
N-(4-iodophepybimsthanesnlfaparide: (2){6s00ind hdt-mnmebstoathiscasandedds. The
bls(t“pheny'phos NReApRIAduREL) &b'%ﬂg&@]&éw%9&%@9@4&9@%@%@@)&1941Ior'de (0.077 g;

0.402 mmol) 0 this was ¢ arﬁﬁd a solution tetrah ﬁ rofuran (60 ml) and triethylamine (17.8 ml; 121

mmol) prewd‘(féi}?cb‘b‘fbéﬂl‘/\)’fﬂ‘? POGBTE b ERtEd %\/%‘é%tlﬁé’(f%%?ﬁ?dﬁagtcﬁ@fs 1861071 Isolation of
the solids: Theshedwiiba nikniE2idasaolbentexéhdiiget 1htoNethtrobend. thovestdtrggsturry filtered.
The solids wgye:washed-withmethanelandthen. nﬁﬁwie@dmﬁm@ma&wﬂg&nig fethanol per gram

solid. This was Ql%al 0 refliix grocl Lto ambien e A 16t to give the title
compound 6§fh %%8;5 i JH ﬁ (?q'o%% fl%% o i LEJ%%@J@‘H%E&Q Xlﬁ'(li?'a&;%ﬁﬁ%% 298, 1),

7.57-7.51 (fﬁldélfli‘)’ 3?%%(& 85-152”6 hapney e ﬂytﬂﬁ‘ %H)d‘%“t%é?é 5’109?‘ %‘e‘fwtﬁeﬁﬁ’%‘é"tm@ 105 (s,
3H), 1.35 (5,91 ¥hiki8SHHAPCI) m/z 468.2 (M+H)+"
[00101] Example 2. Preparation of 1-(3-tert-butyl-4-methoxy-5-((trimethylsilyDethynyliphenyl)

pyrimidine-2,4(1H,3H)-dione.

H
O N O
QP N T:f ™

O/ Cul o/

Pdclz(PPhg)g
3) 4a)

{00302] To a flask with condenser, was suceessively charged 1-(3-tert-butyl-5-iodo-4-
methoxyphenyDpyrimiding-2,4(1H,3H)-dione (3) (30 g; 75 mmol), copper(l) iodide (0.086 g; 0.450
mmol) and bis(triphenylphosphineg)paladinm(11) chloride (0.158 g; 0.225 mmol} then chargea
solution previously purged with nitrogen of tetrahydrofuran (60 ml) and triethylamine (55.4 ml; 367
mmol). The mixture was stirred at 25°C for 13 minutes, To the solution was added dropwise
ethynyltrimethylsitane (8.83 g; 90 mmol) and the solution mixed at 25°C for 15 minutes before
adjusting the temperature to 45°C for 18,53 hours. The reaction mixture cooled to ambient and diluted
with ethyl acetate (230mL). The reaction mixture was washed twice with 1% /-Cysteine / 5%
bicarbonate solution followed by 5% sodium bicarbonate and then a 15% sodium chloride solution.
The organic layer was treated with activated carbon and concentrated vnder reduced pressare. The
residual ethyl acetate was chased by charging heptane and concentrating under reduced pressure to an
appropriate velume. The heptane slurry was heated at reflux for 2 howrs then cooled to 25°C feor 12
hours. The solids were filtered and washed with heptane and dried by vacuam filtration to give 25
grams of the titled compound 4a. 'H NMR (400 MHz, CDCL3} & 8.8 (s, 1H), 7.34 — 7.27 {m, 2H), 7.21
{d,J=2.8,1H},5.83 {d,J= 7.9, 1H), 4.13 (s, 3H), .41 {5, OH}, 0.29 (s, SH}. MS (APCI) mz 371.2
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WO 2010/111348PET/US2010/028433 1001081 Example 5. Preparation of

(E)-N-(4-(3-te 4 dioxo-3,4-dihydropyrit din-1(2H)-

yl)-2- methoxy&;&ry%éh?eé )methanesulfonamide. HH N." .....,Ns. ..- SS 888%%‘88’0 OV%/ 00 1001091
To a flask was successwely added

N-(443-tert- b(Mﬁ1 5. -(2,4-dioxo-3,4-dihydropyrimidin1(2H)-3/1)-2-methoxyphenyflethynyl)phenyDmetha
nesulfonami®@$ {6 (2G4 2. 60<naraot), oa Nyl sertitihd( ¢y rottb ridd o IBongh dsidmmadt);
triphenylphogphis-§ibk2 g; 4.26 rrimol) and a solution of dimethylacetamide (80 ml) /Water (2.3 ml)
previously purge with nitrogen, The solution was heated at 70 ¢ for 30 minutes. To the reaction

mixture was then added @:Efﬁlrs triethylsilane (7.42 gﬂzq mol). The mixture was stirred for
n
Na

L

12 hours at 70 C. The reactign Was cooleg#at 23 Clagn dilut th
successively washed with a solutig

@ 1% Cysteine#P. 5% %o NaC1 and a solution of
2.5% NaHCO3 / 7% NacCl. The orgagicayer was treated with activ gyon and the filtrate was

concentrated down and solvent switdhed to methanol. The slurry was|mixed at 62 C for 60 minutes,
cooled down to 25 C, mixed for 2 hours, fitered, and washed with Methanel to give the titled

comeeu. NS00, DL RR SN 38 A P AT SRS
(s, 1 H) MS (%@@H%ﬂi%@?ﬁfw-ﬁmpfe@I‘l@&?ﬂ@ﬁ%ﬁl@%@r@ﬁaﬂéﬁtﬁﬁ 1 temperauure was
(E)-N-(4-(3-tedjsbiatyd 452 (2t dioxdE3, & kdilny diepyainuidiomipéRi)e was cooled at 35°C and a 13%
yl)'2‘meth0>é¥§t§¥%Mlb&@ﬁﬂ&b@ﬁﬁm%&@%mﬂ%mm drop-wise. The slurry was mixed at 55 °C for 90

minutes cooled to 25 °C, and stirred for 12 hours. The solids were filtered, washed with water, and

dried to give 8.78 grams titled compound 4. 'H NMR (400 MHz, CDCL) 8 8,77 (bs, 1H), 7.30 (d, J =

2.7, TH)YL,7.27(d, F=71.9), 7.21 (d,.J= 2.7, 1H), 5.80 (d, = 7.9, 1H), 4.09 (5, 3H), 3.41 (s, 1H), 1.38 (s,

OH). MS (APCI) m/z 299 2(M+H)+.

{00105] Example 4. Preparation of N-(4-((3-tert-butyl-5-(2 4-dioxo-3,4-dihydropyrimidin- H(2H}-y1}-

2-methoxyphenyl) ethynyl)phenyDmethanesulfonamide.

G Ko I
U Cul
L PACL,(PPhy),y
N 7 THF-TEA
wm.k_
- +
o
HN\S/
3
@) @

{00106} To a flask was added 1-(3-tert-butyl-5-ethynyl-4-methoxyphenyl)pyrimidine-2 4(11,3H)-
dione {4} (6.0 g; 20.11 mmol) and N-(4-iodophenylimethanesulfonamide (23 (6.0 g; 20.11 mmol}. To
this was added bis(triphenylphosphine)palladium(Il) chloride (0.141 g; 0.2G1 mmol) and copper (I)
chloride {0.677 g; 0.402 mmol}. To this was charged a sohstion tetrahydrofuran (60 ml) and
triethylamine (17.8 mi; 121 mmol) previously purged with nitrogen. The reaction was stirred
overnight at 25°C.

{60107 Isolation of the solids: The reaction mixture was solvent exchanged into methanol and the
resulting shurry filtered. The solids were washed with methano! and then reshurried in approximately
7.5 mL methanol per gram solid. This was heated to reflux, cooled to ambient, filtered, and washed
with methanol to give the title compound 6. 1H NMR (400 MHz, DMSO) § 11.40 (bs, 1H), 10.08
{bs, 1), 7.71 {d, J = 7.8, 1H), 7.57 ~ 7.51 (m, 2H), 745 (d, J=2.6, 1H), 7.31-7.21 (m, 3H), 5.63 (d,
J=17.8, 1H), 4.08 (s, 3H), 3.05 (s, 3H), 1.35 (5, 9H). MS (APCI} m/z 468.2 (M+H)+
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[001111 To a flask was added allylpalladium(11) chloride (0.98 g; 2.67 mmol and triphenyl phosphine
(2.8 g; 10.69 m and nitrogen purged. Sparged dimethylac (nitrogen
bubbled) Wasgggl(?é@\{ﬁg%m solution was mixed at room temperature for ﬁrs @443ptert -buty1-5-
(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2- methoxyphenyDethyny}t) hen é{})ﬁethanesuléonamlde (6)
(50 g; 107 m[ﬂ%f)g W&%I@é@ﬁﬁi’fﬁﬁ)ﬁﬁ Ok o lEm S arisd Hirte ﬂgfg R YSEharate flask.
This was ineytedhwithvnithoganaftendhendigddohnion. The catalyst solution was transferred to the
second flask containing substrate (6). Vi\{ater (5ml) and 1,1,1,2,2,2-hexamethyldisiane (16.1 mL 60
mmol) were tctlen nadded to the regctiy rﬁi ure. The mixture was heated to 81 G f%‘rs@al of 18 hours.
The reaction 1t 'tu‘rf\Nas coolegHtg 3 biert temperature hed 000 mi PIT and 500 ml of
a solution of 79sNaG] % aHCOB and[phg/&qgigyﬁﬁeme ejguench mixture was stirred for 1
oVE P aqueous layer was back

extracted with 250mL 208 ith 250 ml of a solution of
solution of 7% NaCt, 25% NakCO3 and 1% of cysteine. The organigs were treated with activated
carbon and the filtrate concentrated and solvent switched to 500 mf of methanol The slurry was mixed

at 50 C for 6 Ja. I It ) -s0lids washed
it methandl Aot 38 G 45 BRI L e S Wﬁw@g iz, DISO-D6) 5

the titled com
ppm 1.35 (s, & ég”féh%‘}ﬁ‘}e%ylﬁ%“?’s“ PRE ESt Eli"“@éaénﬁ; ﬁzggﬁfz“ B5%(m, 5 H) 7.51 -7.65
(m,3H) 7. 7zi(ﬂpa3h¢l®21ﬂzhig_nplp)(gﬁg(goqwoj)m@wmhm\n@@N@@lﬁ FEmApadm+H)+. [001121
Example 7. Rsrpatatisimahiz-tin{de (8startbutylchs @ir-dioxatBpdreitydnapystditkd (@hon

y1)-2-methoxystyrylphemvhmethanesulonamidasdd hi.Q %Q%M&QH&@QG@S vessel
N-(44(3-tert- but%/ﬁg?B (2,4-dioxo-3,4-dih dropyrlmldln -1 2H

methowheny g HS‘}B%@%@’I%%QW LR EHIES ’(?%@r 2f6u B mimot) ShEBiStrisheny!
phosphine)pattaefiatafl ek ﬁ@é@@?@ﬂ@i@}lﬂ!@@lﬁﬂﬁ?ﬁ? ateehanged wio e eddel s8yargéd with
nitrogen. Nitregepspukgeddimestbylaceiantide{20amtoanthysatenii0s,/89 N2 ITmmehhare charged to

the vessel angyéh@dmm{ﬁymmgw&n Qed HRIYISIANE 242 Lhooh 400 WaRichasged over 2

hours at a temperature of 70C. The mixture was heated at 70C for ag %X|mat&faa/ hours and cooled

to ambient teRBEIELTE WWW@W&% ity WW?&?&%W%‘?W& g)a racted with a 1%
Cysteine / 2.53:NaC@SdMsNaGIgoltionh Tt solivmvwhich %ﬁh@ﬁ%@ﬂé m@@ By filtration and

Wasfged \évith gﬁmby@f&@fm@@m o The@aueous layes) \gmzemaczt@c; wiﬂxﬁetsabyc/trgfg r;arllI (1:Cg())3T/he
combined tetra S S 0 i % Na
f{ hygral ggyzy%%g?&t > MBS hed ﬁ%cce%% Aggﬁ 70,0y RIGING /

7% NaC1 solution a % NaCl solution. 0 é‘ 8 g) was charged and the
solution cond@h@t@&afﬂ‘% o KRS 6f @@d}“\&’é@%ﬁ‘ﬁ?’béézad‘nﬂ“fﬁé SroB e RvER dialVet to crystallize.
Methanol (28R weasctystgeibiand) trehslondfowasgdconcentrated to 45 g. Methanol (60 g) was charged

and the mixture concentrated to 75 g. Tha slurry was heated to 60C for L
e e
0C 00
{PACIC4H5)],-PPh, T/\(
Hvo C(H]gSlg \
DM :

[00111] To a flask was added allylpalladium(ID) chloride (0.98 g; 2.67 mmol) and triphenyl phosphine
(2.8 g; 10.69 mmol). Vacuum and nitrogen purged. Sparged dimethylacetamide (50 mi) (nitrogen
bubbled) was added and the solution was mixed at room temperature for 2hrs. N-(4-((3-tert-butyi-5-
(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxyphenyl)ethynyl)phenylymethanesulfonamide
(6) (50 g; 107 pumol) was disselved in 100mL of nitrogen sparged dimethylacetamide in a separate

flagk. This was inerted with nitrogen after the dissolution. The catalyst solution was transferred to the

20



30 minutes and then cooled to ambient temperature. The solids were isolated by filtration washed with

methanol (2 XBB %@})!?ﬂgégacuum dried at 50C to provide 4.42 g of the tg?ﬂ ng. 1H NMR (400
MHz, DMSO 8) ppm 1.35 (s, 9 H) 2.99 (s, 3 El) 3.76 (s, 3 H) 5.62 (d, 782Hz IH)712 7.29

(m, 5 H) 7.51-7.65 (m, 3H) 7.72 (d, J=7.82 Hz, 1 H) 9.83 (5, 1 H 1139§ L H), NS (APCI) m/e 470.1
(M+H)+. 10(?i°f&i%%‘fﬂlﬁ?§"§g@‘8 Stosk W@%eﬂirg nfbﬁflisllli&g GSARSE A 68 eoibold | (including
salts thereofipisclisehaltizs aldhdiy #mrcremmm@/ ThehuintangaThatsditoi8lingdor tant ahbt it be so
prepared thabilis safe-fatadministratioide b urans hp-anaskill gebiontiae aktseould mnderstand, one

aspect of df%ﬂosgfgﬁx 5 t}& qwaﬁuéé‘f%omﬁ:enagym% 9;%9}9%&%%9@&1% Qg associated with

the production of a given can therefore alsg e](%esent int roduct A couple of well

established t8&¢d &y B%‘ér&"[%%“ AGPETHR BEHBYB KTt oF RREMEATRES ol ﬁ“‘@?\s 3Ech test is the
computer-basedDerckecerhiytis smd THE athbe cothinaheezsnisdey ichhps sgtifotodiesl] aseksy that
assesses themitiagepicipetentiatafichemicalccampannssyhscarbe gees fwmiheiresults below, the

process To RLEPRLIG, SAMRPHD -0k SR INRIASN QLIS IMVERGRdFhPYRAEN PSR, and 4 below)

results in the use and/or fonnation of fewer %enotoxm |mpur|t|est an the process shown’'in Schemes 1

and 2 below"SCHEMEY “CSe AENE'S (6 F1 1 PRETHOE T e Y ES P oUsES i SERheme 2 are
genotoxic baské: orBérek antiysis addrishesitest. 86 GrHENENS titled compound. 'H NMR (400

Mz, DMSO-D6) & ppm 1.35 (5, 9 F) 2.99 (s, 3 H) 3.76 (s, 3H) 5.62 (d, I=7.82 Mz, 1 H) 7.12 - 7.29
{m, 5 H) 7.51 - 7.65 (m, 3 H) 7.72 (d, }=7.82 Hz, 1 H) 9.83 (s, 1 H) 11.39 (s, 1 H) MS (APCI) m/z
4701 (M+H)+.

{08112} Example 7. Preparation of (E}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-
y1)-2-methoxystyryhphenyDmethanesulfonamide.

H
N\.q/

i
PAC,(PPhy ) I,

HQO (CAHS);}SIH

DMA

[00113} To a vesssl N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1 (2H)-y1}-2-
methoxyphenyDethynyDphenylymethanesulfonamide (6) (5.00 g; 10.69 mmol) and bis(triphenyl
phosphine)palladium(1I) chloride (0.375 g; 5.35 mmol) are charged and the vessel is purged with
nitrogen. Nitrogen purged dimethylacetamide (20 mi) and water (0.578 g, 32.1 mmol) are charged to
the vessel and the mixture was heated to 70°C. Triethylsilane (2.49 g, 21.4 nunol} was charged over 2
hours at a temperature of 70°C. The mixture was heated at 70°C for approximately 5 hours and
cooled to ambient tempersture. The mixture was diluted with tetrahydrofuran (40 g) and extracted
with a 1% Cysicine / 2.5% NaHCOs / 7% NaCl solution. The solids which formed were removed by
filtration and washed with tetrahydrofuran (i8 g). The aqueous layer was extracted with
tetrahydrofuran (18 g). The combined tetrahydrofuran extracts were washed successively with a 1%
Cysteine / 2.5% NaHCO; / 7% NaCl solution and a 2.5% NaHCO; / 7% NaCl solution. Methanol (28
g) was charged and the solution concentrated to 28 g. Methanol (28 g) was charged and the product
was allowed to crystallize. Methanol (28 g) was charged and the slurry was concentrated to 45 g,
Methanol (60 g) was charged and the mixture concentrated to 75 g. The slurry was heated to 60°C for
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[00117] Compounds la and 2a in Scheme 2 tested negative in Ames test. Compounds 3a, 4, and 6

gﬁg’gﬁ @ﬁé}ésis and thus no Ames tests were performed. WO, 2 9/&%]&48 ,0.2)K2CO3

tested safe in
/9"0 MeO01-1 (

OMe 1001181 All references (patent and non-patent) cite

above are

incorporated by reference into this patent application. The discussion of those ,referegces is intended

merely to suthEREE AS SRR TR Y IRETF AU RO FLS RS PSP GHe I s

ﬁfreference (ora

portion of a refererieaylie retesrarnnpriormantdtisd privy Qe sl K3t steteveothé ight to challenge
the accuracygid peiirenceehibe sipd refareness.o9 (s, 3 H) 3.76 (s, 3 H) 5.62 (4, I=7.82 Hz, 1 H)

7.12.729(m,5H)7.51-7.65(m,3H)7.72(d, J=7.82 Hz, I H}9.83 (5, 1 H) 11.39 (s, 1 H). MS
(APCI) m/e 470.1 (M-+H)+,

[00114] Example 8. Genotoxic Testing.

[00115] As discussed above, compound I {including salts thereof) is useful as a drog for treating HCV
in humans. Thus, it is important that it be so prepared thet it is safe for administration to humans, As
one skilled in the art would understand, one aspect of drug safety is the minimization of the amount of
genotoxic impurities that are associated with the production of a given drug, and, can therefore also be
present in the drug product. A couple of well established tests are used to measure the genotoxicity of
chemical compounds. One such test is the computer-based Derck analysis, and the other - the Ames
test, which is a biological assay that assesses the mutagenic potential of chemical compounds. As can
be scen from the results below, the process for preparing compound 1 (or salt thereof} of this invention
{shown in Schemes 3 and 4 below) results in the use and/or formation of fewer genotoxic impurities

than the process shown in Schemes 1 and 2 below.

SCHEME .|
TMS M
T MS O\ 0\ /O
[ l l B~ B
/
Gl K00, o P
PACL,(PPhs ),
r————— Mssssamrarre————— \bssmmrne—————

THF-TEA HZrCp,Cl

NH, NH, MeOH NH, TEA
THE NI,
0 I
HN—{
o N OMe
O 0 ‘ Me
Me Me
MsCUPyridine -
I Pd, dba),
CH,Cl,
THF-Water
NHSO,CH, KsPO, NHSO,CHs
Cytec Ligand
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WO 2910/111348PCT/US2010/028433 WE CLAIM: 1. A process for preparing
],—51-%,4-dioxo-3,4-dihydropyrimidin-l(ZH)-

(E)-N-(4-(3-tert-but

y1)-2-methox3% yzr%ﬁhesnyOmethanesuIfonamide (compound ) or a sa t(tjﬁ/éursezg%fy\g/}vsgrsein the process
comprises: reducing

N-(4((3-tert-buty1-5-(2,4-dioxo-3,4-dihydropyririERES H)-y1)-2-methoxyphcnyl)
ethynyl)phenyl)methanesulf ide (compaynd 6) 2. The process of claim 1, wherein compound
6 is reduced using-sffae,  o3,d'he proce claim 2, whereif the silane is selected from the group

1,1,1,3,5,5,5 tamethyltrisifoxane,-tributylsilane, diftere-butylsidane, di oxysilgne,
dimethoxysilawe, phe&ﬁylzdiet ethykSitan :@ ethylsilane, halpdllane, tris(trimethylsilybsilane.

4. The proces¥of claih 1, whirein compounfi6 js rediiééd.using.disilane M5, Thespraeess of claim
4, wherein the disilane is sefected from the-gretp-eensisting oftrexamethyrdisitane,
hexaphenyldisilane, 1,2-diphenyltetramethyldisilane, 1,2-dimethyl-1,1,2,2,- tctraphenyldisilane,
1,1,2.2-tetraffttHyHisfanender e aprmryeds in St raiiariarsbited g Perck analysis and

dimethoxy-1 Amés2=tetramethyldisilane, and hexamethoxydisilane. 6. The process of any one of
claims 1-5, wherein compound 6 is reduced in t)g,pygsence of catalyst. 7. The process of claim 6,

wherein the catalyst is palladium catalyst.
I i

MsCi
0
Pyridine O (LLNH

NH. THF HN. #
S

consisting of thleth 'I(asri“éi, ph y§£gg}]§mgiph yIsiIgJﬁg}‘;g[;ipropyglane, triphenylsilage, tribenzylsilane,

) {Za) / Cul m0
PACL(PPhy), O
THF-TEA  Me O
T O\\,:,
MV One )
0 0 ’ ﬁ =~
nu  THETEA NH (®
| A =—TMS | A
NTo cul N O
PAC,(PPhy},
—_—
Me I ZRPO, M: Y
M OMe MeOH Me OMe H o
(3) @ s
[PACHCHa)l; __\.»&0
PPhy
B0 TMS,
DMA Me p 0.0
Me O W
Me OMe NN
H

{4y
{00117] Compounds Ia and 2a in Scheme 2 tested negative in Ames test. Compounds 3a, 4, and 6

tested safe in Derek analysis and thus no Ames tests were performed.
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8. The process of claim 7, wherein the catalyst is selected from the group consisting of
tetralcis(triph 8T]Pi}n§e)palladium (0), dichlorobis(tri-o- tonIphosphl % ';i"%ﬂj) palladium (11)
acetate, [1,11- %:f enyIphosph|no)ferrocene]dichloropalIadlum (1, tns(dr enzylideneacetone)
dipalladium (0), dichloro(dibenzylideneacetone)dipalladium (l1), dichlorottis(cyclohexylphosphine)-
palladium (H), dichlorobis(triphenylphosphine) é&%ﬁ‘m (1), and chloroth3-allyOpalladium(H)
dimer-triphenylphosphine. 9, Themptogess ofifany one of claims -8, wherein compound 6 is reduced in
the presencsolvelnt. éZOW&S%P T/US2010/028433 10. The process of claim 9,

I

wherein the golye d fres. he gr consisting of terahydrgfinan, dimethylformamide,
dimethylacet |dél’§§i‘iﬂ “methylpyeolidong: 11. The process bf ghy one of claims 1-10, wherein
compound 6 @aorepared by feactitg-(3- Hl‘*,s\/ . L°
tert-butyl-5-erhyny1-4- met(tgxoxyphenyl)pynmidm‘é -2.4( Eéfff—din nlpund 4) with compound 2
selected from the group consisting of N-(4-iodophepryOmethan&suifos .Q O pound 2a), N-(4-
bromophenyOmethanesulfonamide (compound 2b), N-(4-chlorophenylymethariesulfonamide
(compound 2c), N-(4-[(arylsulfonyfloxy]pheny rIiethanesquonamide (compound 2d), and N-(4-
[(perfluoroalkylsulfonypoxy)phenyOmethanes namide (compound 2e): RL/% I (2a), Br (2b), Cl (2c¢),
{

arylsulfonyloxy (2d), perfluoroalkyLsquon:y ) PACIC, ], ’g
: eMG Ohie PPlzg
(3a) HZU ™S, O
Me & O 0.0
®Me OMe

)
[00118] All references (patent and non-patent) cited above are incorporated by reference into this
patent application. The discussion of those references is intended merely to summartze assertions
made by their authors. No admission is made that any reference {or a porticn of a reference} is
relevant prior art {or prior art at all}, Applicants reserve the right to chailenge the accuracy and

pertinence of the cited references.
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12. The process of claim 11, wherein compound 4 and compound 2 are reacted in the presence of
base. 13.Jdsspiegeas of any one of claims 11 and 12, wherein corppepad haigssompound 2 are
reacted in the presence of solvent. 14. The process of any one of claims 11-13, wherein
compound 4 j Qiew_ed by: reacting ethynyltrimethylsilane (=MB) (compound 7) with compound 3
selected from the group consisting of 1-(3-tert-butyl-5-iodo-4-methoxyphenyl)

pyrimidine-2,4(1H,3H); ﬁBaa;@1(99?@@%@@?)ﬂ)(m(s(?erbsamq-@,te&t&wyhﬂhﬂa@ﬁhﬂm&mtmi)pyrimidine-2,4(

|1|1|33T4)) d(;f’onneg E’é’orpn%?o %@% £ Oé%%&f&%%%eféc&%%&%aﬁn@reéE‘e%% RSYRRMRIdING 4 4(
1-(3-tert-buty?Es§iathoxy-5-((trimethylsilybeth3mybphenyl)pyrimidine-2,4(111,3H)-dione (compound
8): "a. N -=-TMS Ohliivind X34)(FBrt{3in)|- BLBdpraid-Wd-2010/llin BA8PCLAIGROIBIe28433
removing thedrimethvisiivk (LM S) eEarR-ffompthedormed 1-(3-tert-butyl-4-inethoxy-5-
((trimethylsi1y1)ethyny1)pheny1)pyrimidineﬁ2,4(1H,3H)-dione (compound 8):

Ne_.~

2. The process of claim 1, wherein compound 6 is reduced using silane.

3. The process of claim 2, wherein the silane is selected from the group consisting of
triethylsilane, phenylsilane, diphenylsilane, tripropylsilane, triphenylsilane, tribenzylsilans,
1,1,1,3,5,5,5-heptamethylirisiloxane, tributylsitane, di-tert-butylsilane, diethyloxysilane,

dimethoxysilane, phenyldiethoxyetiryisilane, dimethylsilane, halosilane, and tis(trimethylsilylsilane.
4, The process of claim 1, wherein compound 6 is reduced using disilane.

5. The process of claim 4, wherein the disilane 1s selected from the group consisting of
hexamethyldisilane, hexaphenyldisilane, 1,2-diphenyltetramethyldisilane, 1,2-dimethyl-1,1,2.2,-
tetraphenyldisitane, 1,1,2,2-tetramethyldisilane, 1,2-diethoxy-1,1,2,2-tetramethyldisilane, 1,2-

dimethoxy-1,1,2,2-tetramethyldisitane, and hexamethoxydisilane,

6. The process of any one of claims 1-5, wherzin compound 6 is reduced in the presence of

catalyst,
7. The process of claim 6, wherein the catalyst is palladiom catalyst.

8. The process of ¢claim 7, wherein the catalyst is selected from the group consisting of
tetrakis(triphenyiphosphine)paliadivm (0), dichlorobis(tri-o-tolylphosphine)palladium (1), palladium
(II) acetate, [1,1'-bis(diphenylphosphino)ferrocene]dichioropalladium (11), tris(dibenzylidencacetone)
dipalladium (03, dichloro{dibenzylidencacetone)dipalladium {II), dichlorotris(cyclohexyiphosphine)-
palladium (IT), dichlorobis(triphenylphosphine) paliadium (If), and chloro{n3-allylpatladium(IT}

dimer-triphenylphosphine.

9. The process of any one of ¢laims 1-8, wherein compound 6 is reduced in the presence of

solvent.
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0 NONO 15. The process of any one of claims 1-10, wherein compound 6 is prepared by reacting
N(4-ethynylph esulfonamide (compound 5) with compound e { the group
consisting of 16-@/-%?@%?1%1-54@o-4-methoxyphenyepyrimidine-2,4(|H%ﬁﬁg%t?fg/ é%ﬁrr]?pound 3a),
1-(3-bromo-5-tert-buty1-4-methoxyphenyepyrimidine-2,4(IH,3H)-dione (compound 3b), and 1-(3-
tert-buty1-5-chIoroﬁm&g@axy@m&ﬁj}p%rm&m@gﬂ@ﬁ,@k&)ﬂ@r@;{p@mr@d}ﬁgﬁﬁ@m forming
N(AA(S-tert-bhidaped,d digke: b i apvimid:he kytsainpihanyplenyh ethynyhphenyl
methanesulfonamide (compound 6):  (3) R2=--1(3a), Br (3b, CI'(3c) 16. The process of claim 15,
wherein compoundtb. isygiepasest by seagtingethynidreathyistanes (pidS) (sasaprunds7) with

compound 2 gglgcted figm the, g 1&99%%%%.%%%%@&%z/ceﬁb%ﬁma?@%@m%2(00mpound

2a), N-(4-bromophenyl) methanesulionamide (compoun ), . _
N-(4-ehLoropHERERBHS SR (SRR (EoR SRl DRy igogae fonamide (compound 2a), N-(4-
[(arylsulfonypoxyjpisariyprietknniesofdnarniven(E s pd(fnch Rupharmdheas o Beflardroalkylsulfonyl)
oxy]phenyl)methanasutionanids CompoLIRL2e) Hhes.feEmRENdt4ctiisethulsiyiisthynyephenyl)
methanesu lf?&%%a@ﬁm&gﬂ&%ﬁmyhmethanesulfonamide {compound 2e):

0 ﬁ\(o : RI . o b
Ve 0 &T
. —
e
© HN. -~ _
(4) o'\\o (2}

Rl=1 (Za), Br (2b), Cl(2e),
arylsd fonyloxy (24),
perfinorcalkylisulfonvioxy (2¢)

12. The process of claim 11, wherein compoumd 4 and compound 2 are reacted in the

presence of base.

13. The process of any one of elaimg 11 and 12, wherein compound 4 and compound 2 are

reacted in the presence of solvent.

14. The process of any one of claims 11-13, wherein compound 4 is prepared by:

reacting ethynylirimethylsilane (===—TMS)} (compound 7) with compound 3 selected from

the group consisting of 1-(3-tert-butyl-5-todo-4-methoxyphenyl) pyrimidine-2.4(1H,3H)-dione
(compound 3a), 1-(3-bromo-5-tert-butyl-4-methoxyphenypyrimidine-2,4(1H,3H)-dione {compound
3b). and 1-(3-teri-butyl-5-chloro-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-dione (compound 3¢) thus
forming 1-(3-tert-butyl-4-methoxy-5-((trimethylsily Dethynyl)phenyDpyrimidine-2,4( 111, 3H)-dione

{compound 8):
O M0 3
V 0 NYO ™S
2 N r? =TMs N Z
. ———
0/ o/
(3) {8)
R 1 (3a), Br (3b), C1 (3c) ; and
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removing the trimethylsilyl (TMS) group from the formed N-(44(trimethylsilyflethynyl) phenyl)

methanesulfopamjgie {cgmapound 9): 17. A compound or salt theregf,wherein.te,compound
corresponds in structure to the following formula: 18. A compound or salt thereof, herein the

compound corresponds.in tructure t lowing for
P premovmot etmmethylsﬁy Q%Mgk group romrﬂ ormed 1-(3-tert-butyl-4-methoxy-5-

((trimethylsilyDethynylphenyDpyrimidine-2, 4(1H, 3H}-dione (compound 8):

B H
0 N\fo TMS o) N\fo P
N 2 N o

TMS removal

> ~
- o

O
@ )

15. The process of any one of claims 1-10, wherein compound 6 is prepared by reacting N-
{4-cthynylphenylimethanesulfonamide (compound 5) with compound 3 selected from the group
consisting of 1-{3-iert-butyl-5-iodo-4-methoxyphenylpyrimidine-2, 4(1H,3H)-dione (compound 3a},
1-(3-bromo-5-tert-butyl-4-methoxyphenyDpyrimidine-2,4(1 H,3H)-dione (compound 3b), and 1-(3-
tert-butyl-5-chloro-4-methoxyphenylpyrimidine-2,4(1H,3H)-dione (compound 3¢) thus forming N-
{4-((3-tert-butyl-3-(2 4-dioxo-3 4-dihydropyrimidin- 1(2H)-v1)-2-methoxyphenyl) ethynylphenyl)

methanesulfonamide (compound 6):

H

R2=1 (3a}, Br (3b), C1 {30)
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19. A compound or salt thereof, wherein the compound corresponds in structure to the following
formula: WO 2016/111348 PCT/US2010/028433

16. The process of ¢laim 15, wherein compound 5 is prepared by:

reacting ethynyltrimethylsilane (==—TMS) (compeound 7) with compoind 2 selected from
the group consisting of N-(4-1odophenylimethanesulfonamide (compound 2a), N-{4-bromophenyl}

methanesulfonamide (compound 2b), N-(4-chlorophenylmethanesuifonamide (compound 2¢), N-(4-
[(arylsulfonyloxy]phenylmethancsulfonamide (compound 24}, and N-{4-[(perfivorcalkylsulfonyl}
oxylphenylimethanesulfonamide {compound 2¢) thus forming N-{(4-({trimethylsilyDethyvnyDphenyl)

methanesulfonamide (compound 9):

3
I |
o TMS
r:::.:[)
HN ~ HN
i \S/
00 @ ) //\\,O
R1= ] (22), Br {2b), Cl (2c), o

arylsullonyloxy (24),
perfluoroalicylsul fonyloxy (2e) ; and

removing the rimethylsilyl (TMS) group from the formed N-(4-({trimethylsilyl)ethyny!)
pheay!l) methanesuifonamide (compound 9):

8

i I
TMS removal

HN.
HN\ Va 5
ERAN
® £\ o// o
O O

17. A compound or salt thereof, wherein the compound corresponds in structure to the
following formula:
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WO 2010/111348 PCT/US2010/028433

18. A compound or salt thereof, wherein the compound corresponds in structure to the

following formula:

19. A compound or salt thereof, wherein the compound corresponds in structure io the

following formula:

A

\

= .
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