PROCESS FOR PREPARI NG ANTI VI RAL COVPOUND CROSS- REFERENCE TO RELATED PATENT
APPLI CATI ONS [ 0001] This patent application clainms priority to U S

Provi si omsiD 2Parem348 Appl i cati on No. 61/162, 705 (filed Mapch/u’491022€9) and

U S. Provisional Patent Application No. 61/3 16,713 (filed March 23, 2010).
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r at es ofprddoMinant ﬁﬁlbwelhbﬂ‘]ﬁﬁgelhfﬂtﬂ)ep% 2b,i2emmnd 3a. HCV genotypes 4 and 5 are found
almost exclusively in Africa. As discussed below, the patient’s HCV genotype is clinically important
in determining the patient’s potential response to therapy and the required duration of such therapy.
[0004] An HCV infection can cause liver inflammation (hepatitis) that is often asymptomatic, but
ensuing chronic hepatitis can result in cirrhosis of the liver (fibrotic scarring of the liver), liver cancer,
and/or liver failure. The World Health Organization estimates that about 170 million persons
worldwide are chronically infected with HCV, and from about three to about four million persons are
newly infected globally each year. According to the Centers for Disease Control and Prevention,
about four million people in the United States are infected with HCV. Co-infection with the human
immunodeficiency virus (HIV) is common, and rates of HCV infection among HIV positive
populations are higher.
[0005] 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 function tests. There are two treatment regimens
that are primarily used to treat hepatitis C: monotherapy (using an interferon agent — either a
“conventional” or longer-acting pegylated interferon) and combination therapy (using an interferon
agent and ribavirin). Interferon, which is injected into the bloodstream, works by bolstering the
immune response to HCV; and ribavirin, which is taken orally, is believed to work by preventing
HCYV replication. Taken alone, ribavirin does not effectively suppress HCV levels, but an

interferon/ribavirin combination is more effective than interferon alone. Typically, hepatitis C is
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other patients (non-responders) continue to have measurable HCV levels despite treatment; and yet
other patients (relapsers) “clear” the virus during therapy, but the virus returns sometime after
completion of the treatment regimen. Thus, there continues to be a need for alternative compositions
and methods of treatment (used either in combination with or in lieu of an interferon agent and/or
ribavirin) to alleviate the symptoms of hepatitis C, thereby providing partial or complete relief. This
invention provides processes for preparing one such compound -- (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-
3.,4-dihydro- pyrimidin- 1(2H)-y1)-2-methoxystyryl)phenyl)methanesulfonamide) (compound I) -- and

salts thereof.

SUMMARY OF THE INVENTION
[0009] This invention is directed to a process for preparing (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)-2-methoxystyryl)phenyl)methanesulfonamide (compound I) or a salt
thereof, wherein the process comprises reducing N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydro
pyrimidin- 1(2H)-yl)-2-methoxy- phenyl)ethynyl)phenyl)methanesulfonamide (compound 6).
[0010] This invention also is directed to compound I and salt thereof prepared by the above process.
[0011] This invention also is directed to a process for preparing compound 6.
[0012] This invention also is directed to compound 6.

[0013] This invention also is directed to various intermediates useful for preparing compound 6 as
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[0019] The preparation of starting compound 6 is discussed below.

[0020] Compound 6 is reduced using a reducing agent.

[0021] In some embodiments, the reducing agent is hydrogen source.

[0022] In some embodiments, the reducing agent is silane. Suitable silanes include, for example,
tricthylsilane, phenylsilane, diphenylsilane, tripropylsilane, triphenylsilane, tribenzylsilane,
1,1,1,3,5,5,5-heptamethyltrisiloxane, tributylsilane, di-tert-butylsilane, diethyloxysilane,
dimethoxysilane, phenyldiethoxyethylsilane, dimethylsilane, halosilane, and tris(trimethylsilyl)silane.

In some embodiments, the silane is tricthylsilane. In other embodiments, the silane is phenylsilane.
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dichlorobis(tri-o-tolylphosphine)palladium (II), palladium (II) acetate, [1,1'-bis(diphenylphosphino)

ferrocene]dichloropalladium (II), tris(dibenzylideneacetone) dipalladium (0), dichloro(dibenzylidene-

acetone)dipalladium (II), dichlorotris(cyclohexylphosphine) palladium (II), dichlorobis(triphenyl-

phosphine) palladium (II), and chloro(n3-allyl)palladium(Il) dimer-triphenylphosphine. In some

embodiments, the catalyst is tetrakis(triphenylphosphine) palladium (0). In other embodiments, the

catalyst is dichlorobis(tri-o-tolylphosphine) palladium (II). In other embodiments, the catalyst is

palladium (II) acetate. In other embodiments, the catalyst is [1,1'-bis(diphenylphosphino)ferrocene]

dichloro palladium (II). In yet other embodiments, the catalyst is tris(dibenzylideneacetone)

dipalladium (0). In yet other embodiments, the catalyst is dichloro(dibenzylideneacetone)

dipalladium (II). In further embodiments, the catalyst is dichlorotris(cyclohexylphosphine) palladium

(IT). In yet further embodiments, the catalyst is dichlorobis(triphenylphosphine) palladium (II). In yet

further embodiments, the catalyst is chloro(n3-allyl)palladium(Il) 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-

pyrrolidone. In some embodiments, the solvent is terahydrofuran. In some such other embodiments,

the solvent is dimethylformamide. In yet other such embodiments, the solvent is dimethylacetamide.
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[0030] In some embodiments, compound 4 and compound 2 are reacted in a Sonogashira reaction.
[0031] In some embodiments, compound 4 and compound 2 are reacted in the presence of palladium
catalyst. Suitable palladium catalyst include, for example, tetrakis(triphenylphosphine)palladium (0),
dichlorobis(tri-o-tolylphosphine)palladium (II), palladium (II) acetate, [1,1'-bis(diphenylphosphino)
ferrocene]dichloropalladium (II), tris(dibenzylideneacetone) dipalladium (0), dichloro(dibenzylidene
acetone)dipalladium (II), and dichlorobis(triphenylphosphine) palladium (II). In some embodiments,
the palladium catalyst is tetrakis(triphenylphosphine) palladium (0). In other embodiments, the
palladium catalyst is dichlorobis(tri-o-tolylphosphine)palladium (II). In other embodiments, the
palladium catalyst is palladium (II) acetate. In yet other embodiments, the palladium catalyst is [1,1'-
bis(diphenylphosphino) ferrocene]dichloropalladium (II). In yet other embodiments, the palladium
catalyst is tris(dibenzylideneacetone) dipalladium (0). In yet other embodiments, the palladium
catalyst is dichloro(dibenzylideneacetone)dipalladium (II). In further embodiments, the palladium
catalyst is dichlorobis(triphenylphosphine) palladium (II).
[0032] 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 (I)
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(eommoar g o o e b A T A g e L PSR 8 lompound
2d) , andmﬁﬂﬁe&ﬁ@ﬁmﬁmmm%daﬂ&yﬁ@hj&@ﬂyﬁ&hﬂnyﬂﬁhﬂﬁymmmﬁmaamﬁamh&ahaﬁlde
f ol | f onyl | f I
(20 [ 00HB TG B o PR e, ot gt B it BB gbeRe 4 are
di SCUSS&dah&]hﬁWan.[ﬁQﬁﬁ} ethifodanines, sabadinmBriirsethyd forponide 14 O&iaderﬁbﬂdﬁmmdtha are
ted hj t di d 4
b I S T P X e N

pal | adi wmbealmhty,sxhe SOMthN méthpﬁmaH@iee In yet other embodiments, the solvent is toluene.
t et raki

F G or OB SO B e e e REL T binng 25 gt R AP LMo,

[1,]" - bisa{iénodimenhphis mhitt a@josphere is provided by nitrogen. In other such embodiments, the
inert atmosphere is provided by argon.
[0036] In some embodiments, compound 4 and compound 2 are reacted at a temperature of from
about 20 °C to about 130 °C. In some such embodiments, the temperature is from about 20 °C to
about 30 °C.
[0037] In 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 is
compound 2e. In some such embodiments, perfluoroalkyl is perfluoro-C;-Ce-alkyl in compound 2e.

[0038] In some embodiments, compound 4 and compound 2 are reacted as follows:

Cul

H
@) N O I PdClL(PPhy),
\f = THF-TEA
N Z ———>

nitrogen
+ 25°C

O
HN. - 10-14 hours

@ N ea




ferrocene] dichloropalladium (I1), tris(dibenzylideneacetone) dipalladium
(0), dichloro(di benzylidene acetone)di palladium(Il), and

di chl or obWweQobro/piasyl phosphi ne) pal ladium (11). | n sonePeRisAIMLE433 t he
pal | adi um catal yst is tetraki s(t ri phenyl phosphi ne) palladium (0). In other

enbodi nent s,

di chl or obi s( r&(é(@cff”'g }%@315 %ﬁ) dZ’@(id 'gﬁd"'l(lzﬁ)' é?et’é?ﬁ%’fﬁ"%nts t he
pal | adi um catal yst is ghangyuliongrde cﬁ"’ﬁ%’f" her enbodi ments, the
pal | adi yoe39atTisyistentisn 1Eli1récted hl[ﬁ(tdb ph@nyi- lﬁhﬂbﬁ’@'hﬁmh) dfoeo-3@edmeltopyrimidin-

di chloro d nbod nent ,, the | adi lyst is
CrEocan pespRr bR e OOy R e TS SR B S RS, ¢ he
paIIadlun1cataIyst is dlchloro(dlbenzylldeneaceqpne)dlpalladlun1(lI) In
further embodi ments, the palladi um catalyst

dlchlorobls(trlphenylphosp 8l | adi um [éQﬁZ] I n sone enbodi nents,
conpound 4 and conpound 2 ar ;ggcted i g2t he™presence of copper catalyst
(in addition to palladi um catatys BUl t abl e copper catal ysts include, for
exanpl e, copper (l)oxide and halic alts of copper (1). Suitable halide
salts of copper (I) include, for ex@anpl®, copper (I) iodide, copper (1)
brom de, copper (1) iodide dinethyl ulfkge, and copper (1) chloride. In
sonme enbodi nents, the copper catalyst is copper (1) oxide. In other

enbodi ments, the copper catalyst is copper (1) iodide. In other

enbodi nents, the copper cat al PsPrepgradopgfeompbinds. om de. In yet other

enbodi ide. In
et ot nad Byt GRREBoy fZoRickal 2 SeT R o o S4Bl lonltvbY 0033,

| n sone mgtivodiuifermngde (cmnmmudn@la)ANaMromwpb@uhmeﬂlamselfmmuieé@mmumd%)mé%ence

of base. )
di i sopr opy?@%ﬁ@ )%g%%?}eg&lfon I G Ay ‘g%inzgf [gaer I%ur%’{og P%‘Bﬁﬂ%lp%methgl ‘ot assi um
car bon atselforiaml®dcmn®mw)n®dﬂ\é(4 (el luvamikylsslfanyl) ety pheami)methanesnlondneide

mbod b : t
the_basqeiirouh oA IS Tetl SRRESBE W LorMTLRE s Okl IR BTRRLTE B,
car bonatadso bk prepatd bt ¢mrskﬁntbmdhmnw@out ndubaperimentgsionassi um car bonat e.

0034] | h
br esencd iP a5 G AR cARTRRUS o ARSHERERAY By B0 Rl FARKRE ilt) e
t er ahy drofhuoampeurdi Irselettyd from thergrale, cokistieg hiokipdodnilime (CO@hpnmtdﬂyl) deteoragrndime

et BV S A RSHR ) SOTE SHRILIRD By R BPAAS ,

ot her embodpumedddsthe supsequent formatlon of compound 2d (R' = arylsufonyloxy) and compound 2e (R

= perfluoroalkylsulfonyloxy) can be achieved by, for example, sulfonylation of compound 1d with

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

Rl
Rl
MsCl
HN .~
NH, M \/\\
00 (2
R!'=I(la), Br (Ib), Cl (lc), OH (1d) R!=1(2a), Br (2b), CI (2¢)
arylsulf onyloxy (2d),

perfluoroalkylsul fonyloxy (2e) .

[0042] It is Applicants’ understanding that compound 1 is commercially available. It may also be
prepared by one skilled in the art without undue experimentation.

E. Preparation of 1-(3-tert-butyl-5-ethynyl-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-dione
(compound 4).

[0043] In some embodiments, compound 4 is prepared by reacting ethynyltrimethylsilane

(:

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



solvent is dinethoxyethane. In other enbodinents, the solvent is

di net hyl acetam de. In yet other enbodi nents, the solvent is

N- net hyl pyorzoloidesse. | n yet ot her enbodi nents, the sol veaT/lusgoobks4ehe.

[ 0035] In sone enbodi nents, compound 4 and conpound 2 are reacted in inert

at nosphere. , I n,so such .enpodj the inert at ere is proyided b
Rl RIS R R RS et R Ao
argon. [MOBS}pHehylFORmidEmndil S sljone aopuiid 34), and 1 Chrpdund s2hfe4r eact ed at

a tenperature of fram abo .to about 130 0 [.n uch

o mi S e AR L A e bR BB 3 s el S 0B [ 0037] 1
sonme enmndhdxestGrimehgpidy chyRy hpheO)pipordiaddhe 2a4( 1 HL,AHplibes (cenfpadd 8ent s, conpound
2 i's conpound 2bH In yet other enbodi nents, conpound 2 is conpound 2c. In
yet ot her enlgdi s, compound 2 is conpuNd. 2 In sonme such enbodi nents,
aryl is phenyl i mpound 2d. Ln sqme ot h§r sfich embogismetits, aryl is

napht hyl in conmp +.-¥n yet ™o Senbo~k¢; offjound 2 i s conpound
2e. In sone such e ENt s, | kyl is
conpound 2e. [0038] My sopt enbodi nents, conpoun

| uoro-Ci -C 6-al kyl in
apje conpound 2 are

reacted as follows:C

N-(4-((3-tert-butyl -5-(

enyl) ethyny“%gﬂggﬁ%%gflg%nesulfonanide (conpound 6).

, #&di 0xo0- 3, 4-di hydropyri+ o'qél(ZFD-yI)-Z-nEthoxyph
0039] This invention

is directed, 1 ; and then

N- (4- ((3-tertchoniyd thdtrlndtif sy QT OtS3 ofbufliOMARORYAI NI ALtbrk-butyl-4-methoxy-5-

ZFD-yI)-ZanEtho%%f enylg ethynyl)pﬁen Iﬁggthanesul onam de (conpound 6) or

a salt t(HeEpebysibhcthppdiphenyDpgimigncdd digne (ceypRpend s di scussed above,

conmpound 2 sel ected fiyomthe group consisting of N (4-iodophenyl)

met hanesul f onam d und 2a), Mg 4- br onmop N t hanesul f onam de

(compound 2b), N-(4\\c or opheggl ) met hanesul f on qid 2224

N- (4-[ (aryl sul fonyl By wHenyT ) met hanagdlfomam de>{co ,

andN- (4-[ (perfl uoroal kyl s QnyL) o t hanes\ am de (conpound

2e). It is Applicants' undgrst@ndi ng that conpound 2 is[coRfnercially

available. It may al so be prepared by one skilled in ths_art w thout undue

experinmentation. [0041] I'nlsome enbodi ments, conpound 2'is@prepared by

et RN AL 15 (S P SIERUR, B s L o

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 the presence of palladium
catalyst. Suitable palladium catalyst include, for example, tetrakis(triphenylphosphine)palladium (0),
dichlorobis(tri-o-tolylphosphine)palladium (II), palladium (II) acetate, [1,1'-bis(diphenylphosphino)
ferrocene]dichloropalladium (II), tris(dibenzylideneacetone) dipalladium (0), dichloro(dibenzylidene-
acetone)dipalladium (II), and dichlorobis(triphenylphosphine) palladium (II). In some embodiments,
the palladium catalyst is tetrakis(triphenylphosphine) palladium (0). In other embodiments, the
palladium catalyst is dichlorobis(tri-o-tolylphosphine)palladium (II). In other embodiments, the
palladium catalyst is palladium (II) acetate. In yet other embodiments, the palladium catalyst is [1,1'-
bis(diphenylphosphino) ferrocene]dichloropalladium (II). In yet other embodiments, the palladium
catalyst is tris(dibenzylideneacetone) dipalladium (0). In yet other embodiments, the palladium
catalyst is dichloro(dibenzylideneacetone)dipalladium (II). In further embodiments, the palladium
catalyst is dichlorobis(triphenylphosphine) palladium (II).

[0046] In some embodiments, compound 3 and compound 7 are reacted in the presence of copper
catalyst (in addition to the palladium catalyst). Suitable copper catalysts include, for example, copper
(D) oxide and halide salts of copper (I). Suitable halide salts of copper (I) include, for example, copper
(D) iodide, copper (I) bromide, copper (I) iodide dimethyl sulfide, and copper (I) chloride. In some

embodiments, the copper catalyst is copper (I) oxide. In other embodiments, the copper catalyst is

8



(conpound Ib), 4-chloroaniline (conpound Ic), and 4-hydroxyaniline
(compound Id). In the case of conmpound Id, the subsequent fornation of
conpound WO 20RN1348r y| suf onyl oxy) and conpound 2e (Rl =PCT/US2010/028433

per fl uoroal kyl sul fonyl oxy) can be achi eved by, for exanple, sulfonylation

of conmpound Id. with aryl-SO 2C or, perfluoroal kyl - Cl, respectively: Rl
= 1(1a) copjer EI?H},}%de.dn o(tl%/eéfr,nb 1 e(‘qtsdjhelﬁggpef ca?ai%f? Is cépet é% r,omae. Fr?%? (,)t]ilgr yl sul f
onyl oxy cpdddimeprerthd copp@ ahtklybtsudobparyl) @odyde(d@agthyl OAAA. 1h yetiotheAppbddaadiitsSthe

under st andi ng .t hat co 1 is comercially available. It may al so be
pr epar eGCOBlgffg%yswﬂ"P@egamﬂ?l}ﬂg- art without undue experinmentation. E.

Pr epar at[0@7] In some embodiments, compound 3 and compound 7 are reacted in the presence of base.

of | - (3-tert-butyl.-5-ethynyl -4- hoxyphenyl rimdine-2,4(| H, 3H)-di.one
Ccomourit a5ie bty f St bR S bRt TP Bt oo

r eact i n@gaotigg) yhd pdtaseitunychidbhad @n Gorre enfiBimeps Oirpbasad tdythyarhife. Corgaeundh 3
sel ected fromthe group consistjng of ) ) )

= (3 t or PRSP e AT RERE R HEHR ) SiPFT SUamS,; %7 PO By ditone

( conpoundrb3agte. IhyEtdtis ebodimdéney; the Bee)d cedium carbonate. In further embodiments, the base
met hoxyphen%sltg%ﬁiyri m qu ne-2, 4(1 H, 3H) - di one (conpound 3b), and

|- (3-tertl® “BU8 r 0- 4- et hoxyphenyl ) pyri mi di ne- 2, 4(1 H, 3H) - di one

( conmpourn0o43¢ )in kdrkseritkdiene, don{pduided dndleutinydund 7 are reacted in the presence of solvent.

Cconponrriafe Sq3ah Mol e Tl Moo bRGERts g b bmatiioF b i 7
conpou ; a d , ¢ ’ ’
tri gt hythahylistro(iddve) digetayipcetantde, titetofuedeeitls dnme(cdrbb gidentd thy/dohdntiet hoxy- 5-
JEL T RN R R T IR BTN ST
pu;I chasabke gl‘?ﬂ\?m indiaRioRyctliaat. 1aQttr Clieer omba@icie thasepart &N-thalppeolsddhc. dh yet
ordi nary_ski .n th t. [0045] | di S, d.3 d
e omounaP 5t oty B S ey ha T bdisEE T BRI R S o o ERa
pal | adi yoe49atiakyisd embodinuas, cohpouredandlcempound 7 are reacted in inert atmosphere. In some
tetrakis(triph | ph hi | | adi um . .
T

,|' - bitsd demphreio S onocene] di chl oropal | adi um ,
{11 (1 gy, denesgetons). 8 pall AT Q9S00 (AL REREYLLSnEgE et 0ne)

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.

[0051] 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.

[0052] 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 sodium methoxide. In some embodiments,
the base is tribasic potassium phosphate. In other embodiments, the base is potassium carbonate. In
yet other embodiments, the base is potassium methoxide. In further embodiments, the base is
potassium hydroxide. In yet other such embodiments, the base is sodium carbonate. In further
embodiments, the base is sodium methoxide.

[0053] In some embodiments, the TMS group is removed by reacting compound 8 with fluoride
source. Suitable fluoride sources include, for example, potassium fluoride, tetrabutylammonium
fluoride, pyridinium fluoride, and tricthylammonium fluoride. In some embodiments, the fluoride
source is potassium fluoride. 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.
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di pal ladium (I'1), and dichl orobi s(triphenyl phosphine) palladium (Il1). In
sone enbodi nents, the palladiumcatalyst is tetrakis(triphenyl phosphine)
pal | adi urwO@p10/11m348t her enbodi nents, the pal | adi um cat alPg3tUSR6:10/028433

di chl orobi s(tri -o- tonIphosphine)paIIadiun1(||) I n ot her enbodi ments, the

al | adi tal i al | ot her .enbodi t he
o | adh JMER Ryt @it PN Ebhrdn @0 Brrdupt il G aRapa: Surabie
dicthrgp&hhﬁdgh&i@hk}mmﬂ@taQWd?thfdem?gdbﬁmmﬁ@;dmheﬁpﬁMMﬁgmgﬂmm@EalysL is
tris(di benzylideneacet al | adi et ot her. enbodi nents, the
ol | acli ARELoRP BTG ek ShOpr Bedly i b xBed Bhuy o Eldh um (1) 1
Bur Llhel’ tgﬁ']ﬁ}@l@hfﬁlﬁﬁﬂt B, Otﬁeﬂﬁnﬂﬂﬁﬁﬂl@ﬂi t]hﬁ’lb(fl@e::jnais)dﬁhethﬁformamlde Inlother embodiments, the

i chl orobj s 0s e), pa iu n s enbodi nent s,
S I T e M AN IR il e
(1 n addidthed emba@lithéies, halsblaght wmelainall y&pétoth&érﬁlﬁbin&n&pth@ﬁﬂve@ajts alhyist.sIni ncl ude,
for exanple, c er ( xi e .and halide salts of copper (l). Suitable
hal i de ??%e%ﬁﬁ@8ﬁﬁ%h%€ﬁye RATWER Yor exanpl e, copper (1) iodide, copper
(1) brom de, copRarGkr)y-bipli-dethdkyyeyyhetbrisilyl)eynydphenpbppitidipé-) chl ori de.
I n sone enbodi nents, the COppBﬂlHBHawwﬁbQEMpmﬂﬁpBr (1) oxide. In other

enbodi he cop er cat ) |nents,
Ehe_coppBisSL itk pPRRL a i by §IERGE s-bEP ST eBETNEREL The
copper qﬁb@l)p@ﬁmidmecnp(pHﬁH)Jd)oneaﬁbnq}eumﬂi&)reténgalttlmuéoffl de. In yet other

enbodi ments, the copper catalyst {s copper (l) chloride. [0047] In sone
enbodi nents, conpound 3 and c @ are reacted in the presence of base.
Sui t abl e bases i nclude, for exaﬁgle triet M°ne, diisopropyl ethyl am ne,
sodi um car bonat e, cesi um carbona assium car bonate. In sone

enbodi nents, the base is triethylamn n ot her such enbodi nents, the base
is diisopropylethyl amne. In other e droénts, the base is sodi um
carbonate. In yet other enbodi nents, t base is cesiumcarbonate. In
further enbodinments, the base is potaSsfi Omggarbonate. [0048] In sone

enbodi nents, conpound 3 and conpound 7 are reacted in the presence of

sol vent. Suitable solvents include, for exanple, terahydrofuran,

di met hy| f orGrdrfd-dest-butyirfeethowl éretimsyphrmdioygnisine 4 (L H G- diotie feoripgige€t anmi de,
and t ol ygRgy il lﬁ%ﬁo&maggatéaefatpan tBhees SO UBALs el ey allaaﬁgmwy?gmdnam@t her
embodi ment's, the solvent s dinethylformamde. I'n"yet other ¢ di ments,

t he soIﬁ@KﬂHﬁH)dmﬁ%®h@RW@ﬂHhW@ﬂaMﬁwV@f ot her enbodlnents the solvent is

N- net hyl pyrrol i done. In yet H

@ .

H. Alternative Process for Preparing N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yh)-2-methoxyphenyl) ethynyl)phenyl)methanesulfonamide (compound 6).
[0057] In some embodiments, compound 6 is prepared by reacting N-(4-ethynylphenyl)methane
sulfonamide (compound 5) with compound 3 selected from the group consisting of 1-(3-tert-butyl-5-
iodo-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-dione (compound 3a), 1-(3-bromo-5-tert-butyl-4-
methoxyphenyl)pyrimidine-2,4(1H,3H)-dione (compound 3b), and 1-(3-tert-butyl-5-chloro-4-
methoxyphenyl)pyrimidine-2,4(1H,3H)-dione (compound 3¢) thus forming N-(4-((3-tert-butyl-5-(2,4-
dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxyphenyl) ethynyl)phenyl) methanesulfonamide
(compound 6):
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ot her enbodi nents, the solvent is dinethylacetamde. In further

enbodi nents, the solvent is toluene. [0049] In sone enbodi nents, conpound 3
and conpowaaoiv/atasreacted in inert atnosphere. |n sonePsudls2@miozsishent s,
the inert atnosphere is provided by nitrogen. In sonme other such

enbodi nents, the inert atnosphere is provided by argon. [0050]
enbodi nent s canpound 3 and corrqI :
about 20 0% Nagsilt 130 0C. In
from about 53230 to agbouyt 50 O
is from about '
tenperature is frok QUt - 4G- 080 about” 50 0C. |

n sone

) ture of from

ome suchpentidi gents, th pemat ure is

[n ot her slich [enbodi nmey e Pé%perature
E;Qﬂﬁ -odlnents t he

In sone enbodinents,

Y8~ gonpound 3 is

conmpound 3b. In yet her enbodi ﬁfs conmpound 3 i|s conpound 3c. [0052] In

sone enbodi nents, the TNB grouQ ({eaned by rea g a@nmpound 8 with

base. Suit alpt-ahpses, ci@gl ude, for exanple, tribasic potassium phosphate,

pot assi um car bonat e, potassi um net hoxi de, potassi um hydroxi de, sodi um

car bonat|B058hihe senitimatiensnef erovpiortd 3 and comnennd dseliseeredbelehe base is tribasic

pot assi YRRNAERAAL Enbolds &Enp%{mpﬂén%%ﬁounhl@%r%?ed'ﬁth@%e@&%é WPafenat e.

In yet other enbodinents, t base 1's assi um net hoxi d further
embodi meaklyst. (Sydabiepsdadien poelEs diclyde rfyﬁrxempldetetquw(tpehenmbh@phlgﬂnﬁladlum (0),

embodi MeRtSorokifigi- Paﬁﬁ o gpm%aumlﬁafﬁbogtﬁlta&uml(ﬂ% écwaiehﬁrl &g&%lsm%o Sphirofie base

is sodlun1nethOX|de I'n sone ‘enb group 1s renoved

by reactfﬁm‘@e@%ﬁﬁiﬂ@mwlladlmt( ), tris(Bdnghdidgieraeciwnc) @mlkaélbméo)ﬁ ﬂlahipio ibealidenss
i ncl Ude’acgt%el)(ﬁffé’ﬂgml]ﬁ (1IP Qﬂéﬁéﬂl&t%lidmmﬁmosﬁhﬁﬁei ﬁatﬂ'é&&ﬁh%ﬂm{? L3R &hﬂbﬁﬁﬁeﬂ%

pyridiniumfluoride, and triethylanmoniumfl uorid I'n" some enbodi ment s,

t he fl udhs ridladipn catalystds tp@%kasﬁt@phﬂwlmh%@hlh@@allqdﬁlnb%eiﬂ Oé%@abwgm% thehe
fluori de,,§Q LS Eatdipst ts&hidh@Roi IWH&EBE&?}&%M% 1![)” hY Eher RS aineAL Rt Ment s,

the fluoride source is p | uor i her enbodi ments, the
f 1 uori deabastiyng eatylgst tSrnaBth%/m dhmtetidte ninwtmhqre@h[eemgﬁpemﬁ theqreBadivrp etialyi it s,
™S gr oyp, lrlﬁm‘ﬁﬁ’én I ﬁos‘f)ﬁlﬂg)'-‘l‘éltr&qné Hﬁcﬁl%pfﬁfa&ﬁﬁﬂﬁ? 19 etsd?llle\{glmaodlééﬂtst akl e

sol vents 1 ncl e, exanp | e, tera dr of ur an, II'TEt y or mam de,

di et howlé%m@atalw rﬁétlwlbgwlndwwm@ dippladirol0)- TeyH athet cmbediencns o opanol .
In some aibadh BRALS is cﬁéhﬁ)raeibxﬁglﬁdelnéacEtQﬁe%lyﬁraQiL éﬁp In hﬂh&%ﬁl{%dﬁféﬂ@%ﬁe nts,

the solvent is dlnet(y ormam de. | n other enbodinments,
palladium catalyst is dichlorobis(triphenylphosphine) palladium (II).

[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 (I). Suitable halide salts of copper (I) include, for example, copper (1)
iodide, copper (1) bromide, copper (I) iodide dimethyl sulfide, and copper (1) chloride. In some
embodiments, the copper catalyst is copper (I) oxide. In other embodiments, the copper catalyst is
copper (I) 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 (1) chloride.

[0061] In some embodiments, compound 3 and compound 5 are reacted in the presence of base.
Suitable bases include, for example, tricthylamine, diisopropylethyl amine, sodium carbonate, cesium
carbonate, and potassium carbonate. In some embodiments, the base is triethylamine. In other
embodiments, the base is diisopropylethyl 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 § 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
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sol vent is dinmethoxyethane. In yet other enbodi nents, the solvent is

N- et hyl pyrrolidone. In yet other enbodi nents, the solvent is nethanol. In
yet ot herwoerbudilnast s, the solvent is ethanol. |In furthecTasbodiorssnss s, the
solvent is isopropanol. F.

| -(3-tert t.h t h | L d -
D SeT b et ety g R ekl PE S e ab R
to | - (3-thedolvebis Yinmedronpthaox yinyetdtiict binbddinidisd, thglsgleédn jsny-mkethppeiylidopy ringedi ne-

Cr C8 o il S TR RS ReRfin o Rimias) TE bR reatimsnts chasolent ufobes

(conpour0oed) .In [s&%ﬁl]lboﬁhlhe&tsl M@)ﬂﬁﬂdﬂhﬁd&Oﬂp(MBﬁ satk redchedp@intst afn@sphere. In some

| -(3-tert-but t th di
(conpoutitayBpE € Wil R ERY WA A o e o B e
N (4- ((3hetﬁéﬁatbmtghlere5s1§r2ylée<rhycnxgbn3 4- di hydropyrim di n-1(2H) -

yl)-2- hen y hen nethan quonanl onpound 6). [,0057]
/) o DI AR etoofisbB et | PpRBEThy e ahey hi ghbOTReH. ofbount

N- ( 4- et hyyinydgdvany 8. nmatybaier subddxnan, denfouadP subtpdynddet h conpound 3
selected fromthe group consisting of |-(3-tert-butyl-5-

i odo- 4- nmet hoxyphenyl ) pyri m di ﬂePrzp#@ﬁdﬂ@kbmmmﬂé (corrpound 3a),

l( ééﬁbg{]ﬁgpgg)'lthe g egarrlgi%/nsof c%mPou%B?Xﬁy 8 %)IIE) ]%{) aanp edf be?ow és4vg 1I' as 1n|_?nterna?10nal

met hoxy ghenyAppbigationiNeb. B@T/:US%/VMEH) d| one (compound 3c) thus formng
N-(4-((3-tert-butyl-5-(2,4- dioxo-3,4-di hydropyrim din-

1(2H) - yl) - 2- et hb)?yqphemydz 78 Mt(hythytby)lﬁﬂmﬂ)jﬁe)fhmsmmeavdb fcompon rdics) ( corrpound

6) : R2= b t f d
cénpoundog%ihhs s%%?@%d%%éﬁggkm%%8@§+ﬂ n 25%%’e 1%Rpmw$mn&§ﬁgﬁ%ﬁne agnd
conmpoundedsting eh)rnelmmehylslhnt (F=prese l(mmpoﬁnm Iwlithdbmpound  alhug SermigN(4abl e

| | adi :
pallad ggp[n%?ttlr}alesI ethﬁﬁygsi%ﬁgﬁg) e(?lfalngsx ﬁ”gg% (compound 9):

t et r aki adi um
di chl orobi s(tri-o-tolyl phosphl ne) pal | adi um (1'I'MS pal I adium (11) acetate,
[I,1"-bis(diphenyl phosphiRho) ferrocene] dichl oropal | adi um (11),

di pal I adi um (0), dii

or obi s&erirphkenyl pho
dium cat ahyst is te

| or o(di benzyl i deneacet one)
hine) palladium (I11). In
aki s(tri phenyl phosphi ne)

di palladium (11), and
sone enbodi nents, the

pal l adium (0). In other enbodine
HNS ~
T\
00 2 N
R!'=1I(2a), Br (2b), Cl (2c), S
arylsulfonyloxy (2d), ©) O// \O
pertluoroalkylsulfonyloxy (2e) ; and then

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

phenyl)methanesulfonamide (compound 9):

™S
TMS removal

HN /

~N

N ® 5
AN
ORFAN I
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 palladium
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pal | adi um catal yst is dichlorobis(tri-o-tolylphosphine)palladium(ll). In
ot her enbodi nents, the palladiumcatalyst is palladium(ll) acetate. In yet
ot her suchOenmyadiyents, the palladiumcatalyst is PCT/US2010/028433
[1,1"-bis(di phenyl phosphi no) ferrocene] di chl or opal lladium (11). In yet

ther enb adi t tris(dibenzylid
i pai | aarde oyt JREEEERERCRHGR RefPlnS b Abtan ERy G
d;l(::’]lagr alichi e yt- o- dﬁ;ﬂﬁﬁ)@}ﬁﬁl&g{rﬁ)olﬁﬂlmslg)aphlhdﬁuﬁll(ﬂ) acetlaﬁ:nﬂ:elur bll@@ltpheﬂmﬂﬂm I;plhijiimb s, the

| | | .
Pooso) I Eanatttstabie L bRk B R AR AR o B Pt iekie e
pr eSenCelc?f)rlle()diflﬂ)l@dilum&iﬂ}gbiycB(llc}(ld)rﬁbladﬂjhEﬂ}tho§fﬂa1rﬁ)iﬂ)dlladilmiI’(ﬂép ah ad)ﬂyeﬁénl)bodﬁitﬂntsfi?l e f
coO er a S I nNcl u Xl.dae all ge sa S O
Coppe T RS R sh RS S Frare S MR- Sron FRPr o) e AR
copper (pa)ladivot cadeyst csamm&ﬂob(lsl(t)m (bfommdyephmmapej’lmﬁ tI)) |h®52ht dﬂaelohmtﬁmehtsstud: fide,
end comnet bR SRR S  FaE0E
|O tn hgi hg%ﬁgplﬁ??g:p?no)tfmgglggm%or%?nladlmtén)é g;é ggfmﬂ;{ %mﬂo)gﬁamhé @aliaﬁiillrﬁy et

| . | |

sul fi de.CPRSYRETS ¢ 1&?}’5 foRp)ffialla ‘%/ oﬁ‘b\é g g dipepts, © %Iﬁﬂg)l luI(ll)
chlo [1 id &atab@ﬁﬁ dl]:hlbm(cﬁbﬂﬁﬁylﬂﬂf&@@tdiieﬂi[ﬁlla(ﬁﬁmﬁﬁu Micly 8 othtxCknbo dpeuR dhSpAlbdiuheact ed
in the pr nc

triethyld yﬁtels 818@?@%&‘6%??@ S ﬂ%glu?éﬁfhlr;dgar Lg;ateéarrgggi, um car bonat e,

and pot q9M9yﬁh@(aﬁé3@ﬂ&Henen{snc0&Qﬂﬁl(mThﬂdbﬂﬁmlﬁ187 afehéacl‘bﬂﬁﬁthb@retsd’nbebﬂwb@m ne. In
ot her enbodi nents,. the ha di j | et h et ot her

Obodi maRpD STt Bl bk AL B R b s B et st () e
base i s wekiBlatdrhatide b at @ppdrnl)f Siitabk alkdeelth dfeoips: (IIlhﬂu&baﬁEeX@lpﬂB)b@@Sﬂ (Im

car bonat.e 0062

I.n sgne enbadi nent.s nd 3 and ¢ oun are
reacted a0 Ropn WBR A Gpea S &SRR Rk ot aRe TR G ™ PBE exanpl e,
t er ahydreafbadiarnts dhd@ppar Icﬁt@]lygrame@@er (Hioxidt. Niaoytet hatvaimdNmethb ycbn@ylr dqaellystieone,
di met hyl acet sone e iments,. the. vent
st er any s O e Bk SnbERBi Retoaer B Cbuai: 1) COBiRelta b de.
In yet ahbedimentabkd soppdrsataliykies @ppar€ntodide ditherietl akye tih gaethet éml)(ﬁlimmshfhe
enbodlnents e sol ven nethylpyrrolldone In yet other enbodi nents,

t he sol VER® F%Q&ﬁtﬁectomgwﬁ In further embodiments, the solvent is
t ol uene. [oqmpaﬁ]sommerﬁlmﬂﬁneamb@mmsandmﬂﬁp@mnd ai radvebddotip ptenchcSofag:. r eact ed

RUNRLY tSua}f bqogeges 1ncqude F(l)r example triethylamine, diisopropylethyl amine, sodium carbonate, cesium
carbonate, and potassium carbonate. In some embodiments, the base is triethylamine. In other
embodiments, the base is diisopropylethyl amine. In yet other embodiments, the base is sodium
carbonate. In yet other embodiments, the base is cesium carbonate. In yet other embodiments, the
base is potassium carbonate.

[0071] In some embodiments, compound 2 and compound 7 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
terahydrofuran. In other embodiments, the solvent is dimethylformamide. In yet other embodiments,
the solvent is dimethoxyethane. In yet other embodiments, the solvent is N-methylpyrrolidone. In yet
other embodiments, the solvent is dimethylacetamide. In further embodiments, the solvent is toluene.
[0072] In some embodiments, compound 2 and compound 7 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.

[0073] In some embodiments, compound 2 and compound 7 are reacted at a temperature 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 some other such embodiments, the temperature is from about 20 °C to about 30 °C.
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such enbodi nents, the inert atnosphere is provided by nitrogen. In sone

ot her such enbodi nents, the inert atnosphere is provided by argon. [0064]
In sonme ewbadiomemi4s, conpound 3 is conpound 3a. |n sonePCTRSRO1G/ORRIAS nent s,
conpound 3 is conpound 3b. In yet other enbodi ments, conpound 3 is conpound

3c. Prepar at i f.co und 3. [0065 reparation of conpound 3 is
descri bl PR TRsieh O BTG ki B orBr Tt PO Kot ent Aopl | cat | on
No. PCT/[0BA8/1d 6dnibembodimentseqatpatidMis 05hpdudd 24. iyRyhpbaaempogihbagesmpdmdanm de
(conpound 5) . 6 | n_sone, exbodi ment s .

N- (4- et %&/‘ﬁff‘%@?&h@%‘%tyﬁtaoﬁl& ﬁl?l’r)%?g‘g?ﬂtsd8""(‘%"8%6tfr‘r'amgﬁunudéc-p?le‘/ﬁb?%ﬁ by reacting
et hy nyI tdhibﬂ&fhhmk sdoin@mﬁld(z iscomipvid Zdc dp@hdicly ymbddirien@&Q R DK plknl ih borspduad m ng
N (4- trlrre |SI| et h phenyl t hanesul f mde und 9): Rl
=1 (2 a)Zd §P C)ther 1?%33( mét}t%, @E fna&llvﬁ%ycowal)md 2%631? yeto thgr emrg())glments

| uor oal kyphpondanytaxpuiPr) Ianghdsheneniedbwinigpererdatidyhi pflusiol(HCslaldyBin gr oup
fromthe for (1 N-(4-((trimethylsilyl)ethynyl) phenyl)methanesul fonam de
(conpourfamﬁ?‘m 6067] The preparation of conpound 2 is discussed above.
Conpound0¢75i Sn @mﬁhudalhdn;s, tavaiMsagad)@ is @moval tyaededhd stalppundcBRitibeaspr epar ed by

a person, of, ordi nar g q{ g} enb nent s, npound
3 Bnd COMBBUTSY Betos Sty OE P LEhRR P S GROSRr DUESUEL T bl o
pal | adi umetiaidal posdssiummgdracies, sbdiim eacbeRateeand sodium methoxide. In some embodiments,
tetrakisgtrl henyl.phosphi n | | adi u %]9% . . .
it chior b 8ot P PGP BHSIRTAE) BhttPescIHpFIS: thebais spResp FOR e Bt o
[1,1"-Dbiyf @iheﬁ hemydmbm& G103 blm)ls f)ﬁﬁd’smﬁrﬁﬁﬁ]]loxﬁﬂec ind fuktbgahibadiimein, (hd Yase is
tri S(dl be ge etone {1 at)j ?{]& di chl ro(dl be zﬁ i deneacet one)
i pal | adelee PSSR 87 bt BEh Eb B e SRS NG G T ) - n
sone entmﬁbﬂiﬁnhts,,thetlkhee pabdiadini¢thogidé.al yst 1s tetr ak| s(tri phenyl phosphi ne)
pal | adi 7&,} n oth gb di nts the | adi mcatal i .
G chior dBVET b o T Imshe D N EsoHn P a e et P hub Bpsii ment s,
t he pal Isaﬁiw rﬂLﬁtﬁﬂilaﬂy@‘th issur@alidcade, fon dxhinple goekdiie flubritieyetrabotyheim@idodi ment s,
t he pal bi s zlen%%p?os hi no) ,.ferraq e
i oh or dBRIHE AR e Ppofen by RRb B GPen A SO Fh i fiokice
source is potassmm fluoride. 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.
[0077] In some embodiments, TMS group removal is conducted in the presence of solvent. Suitable
solvents include, for example, terahydrofuran, dimethylformamide, dimethoxyethane, N-methyl-
pyrrolidone, methanol, ethanol, and isopropanol. In some embodiments, the solvent is
terahydrofuran. In other embodiments, the solvent is dimethylformamide. In other embodiments, the
solvent is dimethoxyethane. In yet other embodiments, the solvent is N-methylpyrrolidone. In yet
other embodiments, the solvent is methanol. In yet other embodiments, the solvent is ethanol. In

further embodiments, the solvent is isopropanol.

K. N-(4-ethynylphenyl)methanesulfonamide (compound 5).
[0078] This invention also is directed, in part, to N-(4-ethynylphenyl)methanesulfonamide

(compound 5) or a salt thereof:

HN{ .~

N\
(5) 00
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catalyst is tris(dibenzylideneacetone) dipalladium(0). In yet other
enbodi nents, the palladiumcatalyst is

di chl or o(WDRermzpiliddeneacet one) di pal l adium (11). I n yet @®CHarS2@wioesishent s,
t he pal |l adium catal yst is dichlorobis(triphenyl phosphine) palladium(Il).
[0069] In sone enbodi nents, corrpot?g(}ioz and corrpound 7 are reacted in the
presence of copper catalyst (in addiCl8%"%% pal | adi um catal yst). Suitable

ggppgr qlanal WE}-BI- (K18 |tdﬂtdﬁ],t}§-‘f5q&,4leﬁ(am zemh;zdmge]ﬁm((lh)l(m;yﬂ))ez ﬁetdioptyaﬂyryﬂi)@haﬁl)t s of

r al |l de a for, ex

Copber i bR P B e SRSt 8o U b T asENBI B 1 e,

?ln;:l Copgﬁfpa(elc))mpb’dltmm dEhe(sjd @nﬁfnﬁommﬁﬁnmmm mmﬁriseorceoppere oatabiysl S g ogper

OXi i ment s [ er, i de

) of Rer it s TRRE DBt i FORE et R Rt el Bl b insrh ey

ot |h ](?I‘ dellbﬂﬁﬂ] rmjm;ﬁ)iltﬁbﬂ%éoﬁﬂp&mln@ffhﬁﬂn%/ﬁid sbkd dmm&&‘t‘)rn(sln) parﬁ(dllaﬂearﬂprﬁﬁtrbkly |

Su | de 0 e 0O nts e C

ol or | gl eiTr R Rl el Btk (a0 Rl BUE ™ e n T RIS, b o e

It n t Pﬁ lp;b%émtﬁ:@ foifmsbths eom[&uhdsaii)hﬂts bﬁ:&ﬁdﬂnﬂrgy:bdmdﬁ;edfvﬂlh oaX anpdre ;exmplents be t
rie iisopro sodl,u cesi um car nat e,

o pot i Biere s 36 2B Y e B8 nr Rt ST R SRR E heSE ES Rkra. 1

o';rtk;e Ei erﬂao;dern&rﬂhlme dstees dfal‘kﬁ!ndl(SacCHsJ @Dlpib@mjddyeéslmyd tmtﬁﬁlc abid, r%ie%n_emmh?r .

e odl nen I. on 0 .e | nts, . e

RS R S B e R R R I T W

car b?ngt@m, E((dlﬁ)ﬂliilglhﬂe,qmlm}n@lpbjﬁdldaiﬁﬂTaﬁd/omlypﬁmhajcoloafldi th@miﬂl gterdoﬂ are I

react e I N e esence S.0lV vents | nCl ude, Xa e,

tor anydrBrarafe T RETRy T SPRRRIGR SFstRols of RUNE bRy A BT TUERe.

di et hylfaceiaivh,de careiet rds»@dedeméor ckamd @ nelispebion bMbat@ppotfikorsalk inent 1 s

t er ahydr,of ur an enb ment ent i formam de. In

vet ot ndR et ilsBa GO BHMCREE FrenbfRadRichy Bt e TRyt for gt Hfean

enbodi menimprisctaéfeisiy) agems, sich aNsmﬁIIﬂﬂylhﬁly,rdT@iagﬁt@mﬁl orlcsilciyigtcatbohad ordidacidharent s,
further nbodl nments, the solvent is

t he sol i s,dinme eta
t ol uene\ﬁea?%fﬁﬁf ];uﬁ Cﬁ%@ H@Pﬁrg ngb‘f%%ﬁr‘faa?g%nd conpound 7 are reacted
in iner t[omnﬁﬁﬁlpmfﬁredltmalslamsedasuch ce)mpomdrmsztls(adrhheterdnlen binglt podiphat @sés$

pr ovi ded tb ic ttr uté 5'015‘[8 %ou?wbn{g/ksggyl%greepre cra dblglntarom about B%Oi Q)egb%ut%blr{g/?(g,her €
B a

1
is provid
and even more preferably from about 0.01 to about 10mg/kg (i.e., mg of the compound or salt per kg

body weight). Dosage unit compositions can contain such amounts or submultiples thercof to make
up the daily dose. In many instances, the administration of the compound or salt will be repeated a
plurality of times. Multiple doses per day typically may be used to increase the total daily dose, if
desired.

[0082] Factors affecting the preferred dosage regimen include the type, age, weight, sex, diet, and
condition of the patient; the severity of the pathological condition; the severity of the pathological
condition; pharmacological considerations, such as the activity, efficacy, pharmacokinetic, and
toxicology profiles of the particular compound or salt used; whether a drug delivery system is utilized;
and the specific drug combination. Thus, the dosage regimen actually employed can vary widely, and

therefore, can derive from the preferred dosage regimen set forth 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 composition of the invention. In some embodiments,
replication of the RNA virus is inhibited in vitro. Typically, replication of the RNA virus is inhibited
in vivo. 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
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[0073] In sonme enbodi nents, conmpound 2 and conpound 7 are reacted at a
tenperature of fromabout 20 OC to about 130 OC. In sone such enbodi nents,
t he tenpeweat2oroa1ix8f rom about 20 0C to about 50 OC. | n PCWAISoe10®284383iCh
enbodi ments, the tenperature is fromabout 20 OC to about 30 OC. In yet

ot her sych enhodi nments, .the t erature..is fromapout 40 QC t bout 50 OC.
Co0ga; TSI So s b8 e SRR atiRt o%ins SoohounB B hodtems Bt Rk
enbodi mewtoss replapalindeide inkibadanpoldnd 2b. I n yet ot her enbodi nents, conpound
21is co 2C. In t .ot her .enbodi nents, ,conpqund i ompound 2d. In
ome SodRD T b g D e TRRRGICT Relpt B TR SR oY, R R ateF *Such
enbodi ek syettdd yompriseh@pbditpythe polyraangeouinch cdthpound, 3481 andlohermpriiodofitRnt S,
conpound 2 j.s conpoun e. such enbodi nents,. perfl uorpal kyl is
Sor T uorbrefiti TSR oo ieal G SR S e p St s ety ranerE B he v
group i SH@erDVEthlyerase aaivitn @ isldbipduncdv® W th base. Suitabl e bases, include,
for exa ri basli c..pot assi um phosphat e ssium.carb e ot assi um
ot o dB0sRy ek kR il s T B gR Do o BNA BBt B RurRSiioe
sonme enhbotvityeitha in tihe obaseol Sotdxhilplsifa paipasisonion thdiasqkiai £dudenthotidverof
enmbodi ,. the base . is

ot assi carbonate. In ot.her embodi nents, the
base | o ok st ctenaeeet e et 1 P Gaive SA HeS B lEo8 PRBFansi um
hydr oxi die vitud waetxpotddes ths uehpsiiondhdmind ©mpbiigohiakibitd BN A @ttidmplatidonat e. |1 n
further enbodj nent the base is sodi met hoxi.de. [0076] |n some
erbod: e S pHE s BT B OB Y FRA G BB TR T P § de
sour ce. aboutt3adsl & 1daktudoutde%SalEasedout 50Vl ittesastabout @SRBNRI@st 4boktdo%l atneakd uori de,
t et rabut yl ni ym fl uaride ridini fluoride, and triethyl ammoni um
fluori dé" °%moﬁgeaétﬁh}8‘8i9br2“n?rsa?}é?%8&” E%I}l”'i de source is potassium fluoride.
| n ot her[oessh ohisiandngon dldvas Hireea] id @ais,anis Gethod for @tatab uidgkastmandad e freaartyde.
In yet ather. e jments, the flugri.de source isS ridiniumf]uoride. In
tur t ner SuEGe LS ATE Bofimpnio mhise MouiraB St L5E PReeRy bt BIRPPOBE S de.
[0077] Itreathepaitiadh aemtisal il Msd@r auep tre@fomaThdéss metioduoinpesd dintitigerfizgesence

of solvent. .Syitable solyven i ncl ude, for. ex l.e, terahydrofuran,
di ot hy [P GRm PR epit G0y Bt SeRngsiNg SfsbHOTBUT Of P URT LR et hano! |
and i soph@ganidally tffecs canan @b diatmpsyndt(biesa alekeef tis ddmitigeraihyodhodninan. | n

? Lgel‘ € n't}(r)egljtirgge %e%ﬁs a;[npe?lorsatqulg\,/ gu'})tprelsssmgc,j Ierqglgg}rlllgf p?év%'gtgplg?reeduclir?g tﬁé rqsirof,eamg I ment s,
delaying the onset of the disease being treated. Applicants specifically intend that the term “treating”
encompass administration of the compositions of the invention to an HCV-negative patient that is a
candidate for an organ transplant. The methods of treatment are particularly suitable for use with
humans, but may be used with other animals, particularly mammals. A "therapeutically-effective
amount” or "effective amount” is an amount that will achieve the goal of treating the targeted
condition.

[0087] In some embodiments, the methods comprise 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 inhibitor). 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 agent(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 therapies 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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sol vent is dinmethoxyethane. In yet other enbodi nents, the solvent is

N- et hyl pyrrolidone. In yet other enbodi nents, the solvent is nethanol. In
yet ot herwoerbudilnast s, the solvent is ethanol. |In furthecTasbodiorssnss s, the
solvent is isopropanol. K. N-(4-ethynyl phenyl)nethanesul fonam de (conpound
5) on also is directe

. [0078] .-This inventj d, | art, to

N (4 oeHPR SRRy EE P Bl RS e R FabTishardeBT beelPusre- vyiergor L.
Conposi tsohbiity, pvAAbility, half-life, and kinetic profile), as well as the condition of the patient.

BE)-N-(4-(3-tert.-butyl-5-(2, 4-di.oxo-3, 4-di hydropyrim djn-1{2H) -yl ).-2-nmet hox
Sty T ot st B a%e s Al P o w6 SdeshifL i by
the.abfrﬁamﬁﬁﬁeﬁaﬁ$opEMMEﬁmwSEdmﬁﬂmﬂﬁﬁﬂﬂﬂﬁm@ﬂﬂmfgﬁﬁhﬁp&pm@?ﬁ&é??ﬁﬁmositiOnS
typi ca 0 conprise one.or nore conventiona ar.raceuti cal l.y. ..
Lot tb Bl IR s SRR A Eh oS e TR E R RSP e POORITRER O BPaliiont as
"exci pi endrapeptic {g0@80] Conpositions for oral adm nistration, and solid
dosage f in particular, . are.preferr.ed.,.Such solid dos f.orns incl ude,
Lorag® Bl 1 SehirinsSin il B e T B R iy SRR REB ViR S ueh sor 1
dosage f[009TH,In kdire @abrdbAESthemediadnicht RIf@ t@atilignapdtitiy Cconbi ned with one or
s, the conpounds or salts can be

nore excipj s.. If .adm ni stered. per o

i xed wi P2F PP il €80 B IS0 n Dt ef Bise MEpSEROPBURST e SRFHTPGLE: et er s
of al kanptiena#lg bakSer neoed ddditad tiedrdpyhticast®y, Sor ub@dsa, m&licamentCinadch e embrRIgHass, um
stearatehlna nesiJ oxiqg, soqiun1;?d IngHf ;?ts q; ﬁo§phg?i. and

sul fur i dNBRBEMEyl B TDRedar sl o BT BT ebogBrSpT B PsPiERa done,
and/ or peofoyutaiyk hgdadh©l , and then tabl eted or encapsul ated for conveni ent

adm ni stration. Such capsules or tablets can contain a controll ed-rel ease
formul ati on, as can be provi ded in, EXxamMpPexanpl e, a di spersion of the

conmpoun | t. in.hydro ropyl hyl .cel lul pse.. I n the. case of capsul es,
abr ot o lo8ay eyl AR RS N G i PR Bl T BR 5 g 3RS
such as [8@di tErRagipld Bt ReepactiomBnESsietiBui-5cadocd-mhogyphaydpwimidinb2clarthdmat e.
Tablets and pills additionally can be prepared with enteric coatings.

[ 0081] %wpreferred total daily dose of a conpound or salt (adm nistered
i N singl[e09st RhirvAdedpdesas) 2ia-bypi4aliiigdoplicaoh about 0. 001 t o about

L0010 Kb LRl OSTEAMA) 04y L0, 0B A
sal t perto kg chodyontiiggitjoxidDeshge. 965i(709.0mmph 3 2tquinsofcadiue pdrakide Byudiri@nount s
or sub mﬂlet sio {uren ytdrn)g{d% %];llet[soat %B(')h(netemperature, and then cooling the reaction mixture in an ice/salt

bath. Sodium iodide (299.34g, 1997.07mmol, 3.0equiv.) and 8.3% bleach (1265.83g, 1411.39mmol,

2.1equiv.) were added to 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 thiosulfate solution was

added over an 18-minute period, with the temperature rising from -0.6°C to 2.5°C. The pH of the

reaction mixture was adjusted to approximately 3 by adding 197.5mL of conc. HCI over a period of

97min with the reaction temperature going from 1.2°C to 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 vacuum

overnight (approximately 15h) to yield 289.33g (potency adjusted yield = 254.61g) of the title

product.

[0097] Part B. Preparation of 1-fert-butyl-3,5-diiodo-2-methoxybenzene.

[0098] The product from Part A (93%assay, 21.6g, S0mmol) 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, 1.25¢equiv.). The reaction was stirred overnight, then concentrated to

approximately 50-60mL. 80mL of heptanes was added followed by SOmL 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 50mL each of 10% aqueous NaCl to afford
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up the daily dose. In many instances, the adm nistration of the conmpound or
salt will be repeated a plurality of tinmes. Miultiple doses per day

typi cal | ywoaeyidigi1i48ed to i ncrease the total daily dose, PCfi/usesiofoesd33 [ 0082]
Factors affecting the preferred dosage regi men include the type, age,

wei ght, and ondlt on of at i t he se erity of the

bat hol oghdatEshibetghs . hEhrttsyt 16 e B PGS condi ¢1 on:

phar macqb@®| CRirt €oPsipderiad 6f0INS 13 Batyl- 8.SodohﬁEm&thMy‘phetny],)pﬁfnfldiﬁaQM(1H,3H)—

phar macoki neti ¢, and toxicology profiles of the particular conpound or salt
used: t¥er a drug delivery systemis utilized; and the specific drug

conbi nat[dereo] Whuﬂ (33t3rge291mage Yeggii. mpap(uueg bgoreng| Dy@divoadulasy, wi del vy,

and t herefore, ri romthe referr S regi.nmen set forth
Shove R i G Sl F o KR ROREE (R 3 g PRt bl art
to a nmetdagded o ﬂaﬁﬂ‘ﬂnﬁiiﬁdrtﬂ@wftﬁmigblﬁ: aftedremfbusn3, RNAodd-2-tsthodybensard Wiaxtholvent

cbodi meREe RPRBNREN Fin 51 1t HeDPigR PR gl ar bt ER Vo> 87 a1,

repli catrmﬁomastﬁeetecﬂ?t‘d%om fod $6H. SA fite bbdding @bk defictivh Was dilufedsdtel aitbadianent s, t he

posi ¢ 1 va s HeR eyt P bt RSl EhonTohEt niRe R Pl BPLE Snose

repl i catwahed veithed 0oL oM IM (@A, thenVd X 8EINTLY 157 NH&IEIheﬁA\S()an baae Thawtdayic | n

h enbo R t bei ng. i nhi bi t ed
RV T S ARSI R R SRR R R AL
i nhi bit |hagtaﬂrdGVrCRNﬁfop41{ YA aSeting 'Eheprﬁmchmh o legdi by efitraop asd wghédeitlpal yner ase

enbod neHTLo sy risgd 5oy e B TROR fo e Sher s G TR LD Br RS PRen 1y,

HCV RNAap@Iwmescaﬂe activity is inhibited in vivo. [0085] The term

"inhibit] ucin | ev Y )
ool yrer ALBBLRGIRRs 2 tieneh GBS Bl Geipe B ERL S phe
conposi tpyemidiiie-1, M@Hi3myeivine.on reduces the | evel of RNA virus replication by
at | east about 10%conpared to the level of RNA virus replication before
the virus was sed.d 0 the conposition, tfienithe,conposition inhibits RNA
virus replicati oﬁ I h sone enbodi nents, the gonmpgsSition cammsnhi bit RNA
virus replicatio Ng $t abemt 2% at | ’ 0% at | east about
0 [0) [0)
40% at | east about 50 OI/east about 60% at le abo/ut 70% at | east
Cul 0O

PdCl1,(PPhy),

3 (4a)
[00102] To a flask with condenser, was successively charged 1-(3-tert-butyl-5-iodo-4-
methoxyphenyl)pyrimidine-2,4(1H,3H)-dione (3) (30 g; 75 mmol), copper(I) iodide (0.086 g; 0.450
mmol) and bis(triphenylphosphine)palladium(II) chloride (0.158 g; 0.225 mmol) then charge a
solution previously purged with nitrogen of tetrahydrofuran (60 ml) and tricthylamine (55.4 ml; 397
mmol). The mixture was stirred at 25°C for 15 minutes. To the solution was added dropwise
ethynyltrimethylsilane (8.83 g; 90 mmol) and the solution mixed at 25°C for 15 minutes before
adjusting the temperature to 45°C for 18.5 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 under reduced pressure. The
residual ethyl acetate was chased by charging heptane and concentrating under reduced pressure to an
appropriate volume. The heptane slurry was heated at reflux for 2 hours then cooled to 25°C for 12
hours. The solids were filtered and washed with heptane and dried by vacuum filtration to give 25
grams of the titled compound 4a. 'H NMR (400 MHz, CDCls) 3 8.8 (s, 1H), 7.34 — 7.27 (m, 2H), 7.21
(d,J=2.8,1H), 5.83 (d,J=17.9, 1H), 4.13 (s, 3H), 1.41 (s, 9H), 0.29 (s, 9H). MS (APCI) m/z 371.2
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about 80% at |east about 90% or at |east about 95% [0086] This invention
also is directed, in part, to a nethod for treating a disease that can be
treated byoizatoiid4Bng HCV RNA pol ynerase. Thus, this i nPEMUSRIMOALIIG3 | S
directed, in part, to a nethod for treating hepatitis Cin an animal in
need of S(]cJT _ treatment. These net hods conprise admnistering to the ani nal
a corrpOLf salt and/ or conposition of the invention. In sonme enbodi nents,
a ther aqeutOBpEkdmpler BRpirtenafidyhertfutilisetiganpbmatoyphesdbiriniibiaceaf ) i s
adm ni stm 91 to the animal. "Treating" neans aneliorating, suppressing,

er adi catli 3 '8F8%ent i ng, reduci ng the risk of, and/or delaying the onset of
the di sease bei ng treat ed. Applicants specifi calﬁy intend that the term
"treating" encorrpa dTa" istrati of the c ons of the invention to
an HCV-negative pati Nth i g8 candidate fo a organ k£anspl ant. The
met hods of treat rrent cularly suiit abl e i t h humans, but may
be used with other ani mal r;,rcul arly manal s. A _
"t herapeutical |l y-effective fanolint" or "effective anoufit @s an anpunt that
wi |l achieve the goal of ting the targeted condi p4Qn. [0087] In sone
enbodi nents, the nethods corrpr #*8e combi nation therapy] wterein a compound,

sal . angy gy £omos | st g a Tl B Zeim i RO R0 Sl it w9
g eeinri- et A impeiniid vk v ol v et s A A S
o Py ARG PR b SR TPRRS B0 PhOeofbn ettt Rt Gloledws 58t 4 Doy oo P! ©
s alt L st ] grneaﬂccehﬁltdi(souaﬁ@sa@ mmaﬁg?dddhd) the {nﬁxe/teﬂatdr@?vlmga ghaklﬁ@y beselﬁﬁe@d?irs 2 Cséreed
hennt | 1 TRRRSy ol RN aff Rk bTE joury iy L SR AT S gl
fﬂgogid gtlﬂtﬂire& to divees. mg‘i‘mﬁﬁtﬁtﬂ:d cslatécm? 42RO IR (¢@NBIS] CHORSS OF7 (b e Hi, rvvg)tr(tl,lﬁﬂafalnd
s b AR RE L LaPea b TR by -2 . 3PS ko) a2 Y
Sﬁgtrjznit i 9al). mm?ﬁ?)znggg%h;?? is contenpl ated LPlat suggt c?mmlal naltl Otni e
RO ) v e RSN R R g 2 S e T

adm ni stattha@yphdnyBathnydgpbeily ) iaghancan fpaathidom a f ew seconds (or less) to

several hours or days, and willdepend on, for exanple, the properties of
each conposi tﬁon and active |ngred| ent (e g., potency, sol ubj |I t W .~

bi oavai | al@ thal f - I ife, and ki netige pr@%%é}%oas wel | e é@ndl tion

of the patl nt PACl,(PPhs),
THF-TEA
HN\ e
Il\\ @)

[00106] To a flask was added 1-(3-tert-butyl-5-ethynyl-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-
dione (4) (6.0 g; 20.11 mmol) and N-(4-iodophenyl)methanesulfonamide (2) (6.0 g; 20.11 mmol). To

this was added bis(triphenylphosphine)palladium(II) chloride (0.141 g; 0.201 mmol) and copper (I)
chloride (0.077 g; 0.402 mmol). To this was charged a solution tetrahydrofuran (60 ml) and
triethylamine (17.8 ml; 121 mmol) previously purged with nitrogen. The reaction was stirred
overnight at 25°C.

[00107] Isolation of the solids: The reaction mixture was solvent exchanged into methanol and the
resulting slurry filtered. The solids were washed with methanol and then reslurried 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) 6 11.40 (bs, 1H), 10.08
(bs, 1H), 7.71 (d, J=7.8, 1H), 7.57 = 7.51 (m, 2H), 7.45 (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 (s, 9H). MS (APCI) m/z 468.2 (M+H)+
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[0088] This invention also is directed, in part, to a use of the conpound,
salts, and/or conpositions of the invention, and, optionally one or nore
addi ti onawothayiapH8t i ¢ agents to prepare a nedi canent. [PO0O8SR010/02835E
enbodi nents, the nmedicanent is for co-admnistration with one or nore

additio Nt s 0 n s odi t he .ne ment
is for qﬁ‘#ﬁ"%ﬂf ng;"?er%pEsj Fp@gagﬁo%ﬂf@g%oa éﬁ&t \)h‘q?l 52 4[n% “J]@rf]‘ﬁi‘y@r WBg nts,
t he mediytRamisthotystylyd)phédybakihagsiiepahidei s C. [0092] This invention also is
directed, in part, to one or fore conpositions of the inventi on,, and,

opti onal I y one or nore a' ti NQaJ/ therapeutic agents, for use as a-

medi canmen sone enbont sm\ t he medi canent HI s for i i
replicatio Yan RNA yits” | @ Ot her enbodi ?he S
treating hepatit ZEXAVPLES [ 090R3] 1 Jhe.f ol Iovm g exanpl es are merely
illustrative, a ot limting tot bSEt3diHSC|OS ¢ way. [0094]
Exanpl e 1. Preparat e of DMA _
| -(3-tert-Butyl-5iodo-4-net hoxyphenyl)pyrl'ﬁl di ne-2, (1 HP3H) - di one. [0095]
Part A. Preparatiph of ©2-tert-butyl -4, 6-dii odophenol 0096])

2-tert-Butyl phenol (99.95g, 665. 36mm|) was di ssolved in 12507 net hanol

d t
A A e T AT T L L
room t erﬂ]ﬁ&ﬂ)astlhi@1,6thamd)htﬂvé)nthmcb]phml)mh@arresd&mwlde fﬁ) kith é2 6®1man>l); cel/salt
bat h. Sqgli i,0d] { h
(i265. S%gwﬂ%fﬂl%{@gcn}ﬁm&%g@% llJ.IOI%V TQ&E&@&%@ gp% e cor?% cfﬁ ZC'[I gﬁc
sol ut i orsolutiorf Qﬁﬁim@thpdmetap@dfet(%m@ / watve (201 mé@tﬁvmﬁlmguradwehlmmqgetneTkeee@bmng t he
react i on, T Xk £ 37@% 7250 QAT Ohe ?e%c%%o&%&\alre%g'tﬁémah&'d%%f%fh%#n% sol ution was

added over an 18-mnuté period, wt erature rising rrom-0.6 0Cto
2. 5C. THuecthsibhe (7HE 2 6221 mmnl)rﬁ hetnuixroyvess S’ald‘}(ifst Bohouw aapp o Xihereaeiop was by

addi ng ]C%ZI'eé 5@'239& t e%%utib%l&?e\(rgﬂyg?ofg%ﬁ @ﬁ nﬁj an%g CE'SSWC gklvaglb-:ﬂ er'[%%%%fuﬁ&l of

t enperature goi ng e resutln lurr tered,
and t he MeCysaike 2nds NedCok t 1o Na@] andfa splatier of ZWeN@E€OdaWeNaﬁbTh@¢rgalm1 t he

Buch i t i t [ . 33
( Egt gﬁgy g}}gés t{ééé%qsx{ltg\égtﬁ}_é%g‘g%?é%f {]}&dglglef ﬁl%rﬁg %?ﬁng&rtr%!eg ddwdndls Qv ¥k Sl ne8 R 339

methanol. The slurry was mixed at 62 °C for 60 minutes, cooled down to 25 °C, mixed for 2 hours,
filtered, and washed with methanol to give the titled compound. "H NMR (400 MHz, DMSO-D6) &
ppm 1.35 (s, 9 H) 2.99 (5,3 H) 3.76 (s, 3 H) 5.62 (d, J=7.82 Hz, 1 H) 7.12 - 7.29 (m, 5 H) 7.51 - 7.65
(m, 3 H) 7.72 (d, J=7.82 Hz, 1 H) 9.83 (s, 1 H) 11.39 (s, 1 H) MS (APCI) m/z 470.1(M+H)+.

[00110] Example 6. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-

yD)-2-methoxystyryl)phenyl)methanesulfonamide.

H H
\S/ \S/
Il\\ N
00 \( 00
[PACI(C;H5)],-PPhy i/
Hzo C6ngslz
DMA

@

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

flask. This was inerted with nitrogen after the dissolution. The catalyst solution was transferred to the
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product. [0097] Part B. Preparation of

| -tert-butyl -3, 5-diiodo-2-nmethoxybenzene. [0098] The product fromPart A
(93%assaywo02010/8¢34850mmol ) was di ssol ved in 140n of aceCors201eesIps | odi de
(4.2m, 67.5mml, 1.35equiv.) was added, followed by 50% aqueous sodi um

hyd d 1. i ght,

AN ﬂ?ecan%mﬁab?ﬁ&tf At el TS [OTUE ShLI B vl ©

fol | owe anbM) Seltheafadddit@the raatibnirhietutayide sixveie evas haksno antC fepad af exd, and

the a er was.back extracted with 20rL of he a The anj c

e JUTRES AR S R i e SRR s R BRS¢

af f or d9100 g1l afrBschftioa ohERNANE 2504 NEHOD; andhPCdf casany ethetqoentBed higtuafwhe title
d. t f

OB R et i e F E AR S s BRy g et scnapaisd. 2 2ovgpg e

[ 00100] s dadk ex{raBed3gith Z9AMTMHE, and tideqhibined orgidPa¥er§ LOhgd ada@OMDL50 ml of a

2. lequi

v equi v, and : :
N (5o oy Sl bt o SRS ey S bt oA Ths grapniss ettt i geq to
a fl ask aafihtddreeibbeshdwhd filtrate gowtentdifed and solvent switched to 500 ml of methanol. The slurry
| -ter/-but 2- et ho enzene, was .5ol switched.in MeCN,
i sool vat T R R R S o iR L e e The
<r:| _eiact i gmomﬁwdgmtveg&ﬁ@haﬁep&dfcﬁred iBdive @f%ggiamﬁhhenglgd tdiBpoued S INMR (48 ,
iluted wjt c a ac Wi X
'L Bt and) Tt lorgan D h i anebiap e et T LT E o S
(CuQAc) (21 tshm 52 %.68 3R NHAGIS2 e nHEORBrts, i) me39 dEhBHpquPgl)ln%/er was

t hen concenév[at ed and chased with IL heptane, then triturated with
refl uxi n4§0 “(v/iv) heptane :iPrQAc for 4h. After cooling, the product

was col I[ﬂ@ltlepbyiampﬁd '}.tpfrafiamen an(@) Wa@hederbidtil-an s2adehiot 3, pamk drdg@mtidiaf1 (89: 15

v/ v hept Et CAc t e aft r drying 66.99 (70% yield) ofthe product
as a vvh|3i1 : '?GﬁhPWSWPd@ k4L mE‘g‘ n?‘?“d?’repar ation of
| -(3-tert-butyl-4-net hoxy-5- ((tHlmsthylsiIyl)ethynyl)phenyl) H
pyri m di ne-2,4(! H, 3H) - di on 1;0’2] To a flask with condense d
successi v& ged I-(3 | -5-iodo-4; 1 %
met hoxypheny] ) B (| H 3H) - di one (3) 0% copper(l)
i odi de (0.08 . 250 mml) andbi s(daciphgnyl ph hi_neXpa Iadl un(11)
chloride (O. 158 di_ O 202/5 mmol ) then ¢ 251?52195%81%‘

(6) DMA

[00113] To a vessel N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1 (2H)-y1)-2-
methoxyphenyl)ethynyl)phenyl)methanesulfonamide (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 ml) 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 mmol) 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 temperature. The mixture was diluted with tetrahydrofuran (40 g) and extracted
with a 1% Cysteine / 2.5% NaHCOs; / 7% NaCl solution. The solids which formed were removed by
filtration and washed with tetrahydrofuran (18 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% NaHCQ; / 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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solution previously purged with nitrogen of tetrahydrofuran (60 m ) and
triethylamne (55.4 m; 397 mmol ). The m xture was stirred at 25C for 15
m nut es. WO 2btver1saBut i on was added dropw se et hynyl tri meChgusgitlomaess33 8. 83 g;
90 mmol ) and the solution mxed at 25C for 15 m nutes before adjusting the
tenperature to 45C for 18.5 hours. The reacti.on m xture caol ed to anbi ent
bnd i b s Sngoiateubar Saesitly FReolnutT Shl ot Hetius il heq
tw ce Witith iéthdnoRP stseinmend vauhidead henat © ps@fidetdi 4y dfold tae dodypyoubdb 'sodi um
bi car bonat d t hen 15% sodi um chl ari de lution.. The o ni.c | ayer was
troat ed i l0 oaReSo T BRI CoHBertrar el Wider Hoduddd predear Bl The
resi dual7 et-hylo @cetays1 wass chasey. by(dchargimgl hgpkane: andi ¢PRCEAS.raki ng
under reduced pressure to an appropriate volune. The heptane slurry was
heat ed dfPFBM A% o™ Hours then cooled to 25C for 12 hours. The solids

wer e filpeneteanplepshediowictidstigpt ane and dried by vacuumfiltration to
gi ve 25;;&5&”5 ofthe titled conmpound 4a. 1H NMR (400 WHz, CDCl 3) d 8.8 (s

8 (s,
IH), 7. JU0LISHAsgscpsspd ahqye, compopind §j(incjuding sglts thegeof) is usefulag a dpgter trpating JCV 4 13
(s, 3H),in hufldas( $hus,91|t‘|)s1im9@r?a9t thét.it HD pr%e& ARG & s&ft Zor 3dhin2(cMia)td huh 29143 ]
Exanpl e 3. Preparation of ) L
| - ( 3- t erd¢ BEHSA 0 Breaftypmld undersands g ASPRS YA s afehy i theaninimizatipn pfshe amguahef,
[00104] ghRotaxiy BERalicswRs athalopiedd Exammlpeodhaidn ot gBen &g, AandTvah et M fanol
(60 m). To thg1 m xture was addeg a} 19(V,S§10(Ejassi um phosphate tri basic
aqueous PESPULH BR dugeradrst HHioRPle REW lﬁﬁéfl P4 feSscddp stsuty tht seagiexighuctni xed
for 3 haquésical thRp&ERAE L ORRuEILONGY BE UnSHuR5ase@DLRE adllysBdfadamnthtier 1 3%rae8t | C
acid solutiaon (69 nlé?), s added to the m xture d%‘gp-wi se. The slurry was
m xed at'e55ViE it  Piowgicphanigy et wsespee herprtassnis eotenikg Othemicalomprunty Moips.
T_heI S gl iHé%eéﬁQT*dgn %i: Hiﬁfsébéwli%w\,/\glé gﬁ)des\é\/ifdr%r[%@{%@fcgmg&gldd r((g@@ht flheregfi) gﬂthg.i&%n@%narrs
titled conpoun . , . S, , . . =
2.7, 1H)<,5hr7r>p?\??n pefiomgsy an ‘36‘0782%11 g thy use %l?d#),r fqrm?t,zongqféwe( 'a_')e,nosom_c?imp\%%leﬁ H,
4. 09 (s,thahtthe prdecdslshhn id $dhemds. 13d CPelo@H) . M5 (APCI) nmiz 299. 2( MH) +.
[ 00105] Exanple 4. Preparation of
N-(4-((3-tert-butyl-5-(2,4-di oxo- 3, 4-di hédropyri mdin-I(2H)-yl)-
2- met hoxyphenyl ) et hynyl) phenyl) net It onani de. [ 00106] To a flask was
added | -(3-tert-butyl -5-et hynyl - 4- net hoxyphenyl ) pyri m di ne-2, 4(1 H, 3H) -
dione (4) (6.0 g; 20.11 pyol) andN-(4-iodpphenyl ) net hanesul fo de (2)

(6.0 g; 20.1 l=mwiys To 0, oL O
— B
I I fl ot
Cul K,CO4 0 =
PAC1,(PPhs),
—_—l —_—
THF-TEA HZrCp,Cl
MeOH 2
NH, NH, ° NH, TEA
THF NH,

0o{ O Me N 0
Me Me
MsCl/Pyridine P
-_ . Pd,(dba), O
CH,CL, - . Me Z
THF- Me
Water Me OMe
K;PO, NHSO,CH,4

NHSO,CH,
Cytec Ligand
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this was added bis(triphenyl phosphine)palladiunm(ll) chloride (0.141 g;
0.201 mml ) and copper (1) chloride (0.077 g; 0.402 nmmol). To this was
charged aweabuwiledst et rahydrofuran (60 m) and tri et hyl @eTAS2¢10/02833 ; 121
mmol ) previously purged with nitrogen. The reaction was stirred overnight
at 25C. [00107] Isolation of the sol 'Ehe reaction m xture was sol vent
exchanged i nto nethanol and the resuiﬁq—ﬁ-lg—sl urry filtered. The solids were

washed wi th met hanol apd/t hen resl ied in approximately 7.5 nL net hanol
per gram oI olhi s heat ed to. r | ux, cooled to anbient, filtered, and
washed wifh han@l tOB’ ive the OgPe coppound X% NVR (400 Mz, DVBO d
11.40 (bs O10 08 b sviscllpirdige 7. (d,rrAlwami. 8, , 7.5 - 7.5%fm 2H),
7 45 (d 3+—7F24 3H) g 63 (ghN\J =7. I H), 8 (s,
7,011 (s ™MEH) . (APCly niz 4§8J12 (‘MrRyA[ 001 Exanpl e

5 PreparlﬁtzlonT f (B){N(4-(3-ter I- = - d 3, dxgolydr 6.t di n-
1(2H) - yT)-2-net hoxys.t_)thl_in ) phenyl rN) t%é esul'f a.mﬁ%_HT 00109} To a flﬁapsk

was succeSS|ver added

or) -yt ) IO A RO PPNk estys At b ORG R eytisgrd; 2. 60

nol ) ; ahltgal | adi unm(11) chloride (0. 39 g; 1.06 mmol); triphenyl phosphine
(1.12 g; 4.26 mmol) and a sol ution et hyl acetami de (80 m) / water
(2.3 M) previously purge with nitr%@%ﬁe solution was heated at 70 0OC
for 30 mnutes. To tthe reactjon m xtlure was then added over 3 hours
triethylsilane (7. ; 63. Im)l The m xture was stirred for 12 hours
at 70 0C. The react WaLSPy L0 23 0C then dilu W th

t et rahydrof uran (180%m ) ahy succesP@Trs(’L%ly washed witlh & sol ution of 1%

Cysteine / 2.5% NaHGR)3 / 7®NaC and a sol ution of 2, 5% NaHCO 3 / 7% Nad .
The organic |ayer was treated with act\ vé’ﬁ%ﬂ’”b)ar b0| ltrate was

concentrated down and sol vent sw tched %F Y% has m xed at
62 OC for 60 mnutes, cooled down to 2% 0C, m xe MbrONE h “I‘D oFiltered,
and washed with ol)TmForE ive theyhitl ed conpound. 1§ NWVR ({400 VHz,
DVMSO- D6) d ppm 1. @Tﬁ)\4299 §J§3H)376(s 3 H 562 (d, J782

Hz, 1H) 7.12 - 72(m 8k, 7.51 -17.65 (m 3 H) 7.72 (d, J=7.82 Hz, 1 H)
9.83 (s, 1 H 11. @ s, ﬁﬁj—-r\?%hgeA mz 470. 1(M+H)+. [00110] Exanpl e 6.
Preparation of 1 DK:PO, A\

(E)-N-(4-(3- terthLﬂN&?I-S MY 4- d| “0%0? "%, 4-'4i hydr opyri middi n-1 ( 2H) -

yl) - 2- net hoxyst yrylag phenyl ) met hanegyl f onam de. NH

[PACK(CHs)], l 0
PPh,

H20 TMs2 O
Me F 0
Me O R
Me OMe N

N
H
@

[00117] Compounds 1a 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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[00111] To a flask was added allylpalladiun(ll) chloride (0.98 g; 2.67
nmol ) and tri phenyl phosphine (2.8 g; 10.69 mmol). Vacuum and nitrogen
purged. Spargwdidi4set hyl acetami de (50 ml) (nitrogen bublCgd)S2eas28dzied and
the solution was m xed at roomtenperature for 2hrs. N (4-((3-tert-butyl-
(2, 4-di oxo- 3, 4-di hydropyri m di n- I(2@; & Q]Z-nethoxyphenyl)ethynyl)phenyl)ne
t hanesul fonam de (6) (50 g; 107 nmol i ssolved in 1001 of nitrogen
sparged di net hyl acetam d Hk @ seffprate flask. This was inerted with
nitrogen after the qlssoza%mmn T e catal yst solution was transferred to
theseco | agk! co i ni g subst (6). Water (5 ng and
1,1,1, 2, Eﬁ.aﬁbggjldkgﬂhﬁﬂeb n; 160 mol) xfiﬁhthen added to the
reacti on NH, Xt e om2xave was lheat ed to 81 OC f ,&8tal of 18 hours.

The reactign nlxture/%bs“@B%led HH\ ient qperatur and quenched with
500 ni THF and 500 (EL of a sol utkom @f %{E{g%& 5% NaHO3 and 1% of
cystei ne. The quenched m xture was stiry url a I@éﬁed to
renove particulates. The filtrate Eﬁb eparated Thé ‘aqueo ayer was back

extracted with 2500 THF and the cgniiined organic | ayer® washed again with
250 nml of a solution of solution o 4)Na0 2.5% NaHCO 3 and 1% of

cysteine. The organics were treate th actlvated car bon ﬁ?@ the filtrate
concentrated and sol vent switcheg 00 m of net hanol . urry was
nm xed at 50 OC for 60 m nutes, Mgal Bd.'t o anblenWK39§9h|ght e slurry was
filtered, and the solids washed wt nethanol @nﬁngled t {ve 43. 86
grams of the titled conpound. 1H N (400 Mz, DMa@: D6) Md . ($p 9 H

2.99 (s, 3 H 3.76 (s 3 H 5.62 (d, J=7.82 Hz, 1H) 7.12°m.70n29 BH)
7.51 - 7.65 (m 3 H 7.72 (d, J782Hz 1H)983(s 1H)113@(SH1H)I\/B

APCI 70, 1 [ 00112 . P t
&a r\z(dﬂ@éﬁl oheeny l%f@éet‘t?ni Bk ﬂqomér?g%grﬁm'ﬁfe X qu%f?rqf into this
yl)-2- nqiaﬁﬁe@pgﬁoaﬁw )mqmyﬁsklﬂﬁbh@ms&&mamlﬂaadea 2RLE3D sbmairéQ&sRions

N-(4-((3-tert-but 2, 4-di.oxo-3,4-di h rlnldln-

met hoxydﬁaéiﬁWﬂl?Fﬁ tﬁ&}rls ﬁﬂéﬁ?ﬂsﬁl%‘ﬁ mafe e af‘% S(QYQ)POft]@ngg%fg%e)G@ mol )
and bi s(itkiaph@ivy brt pR@siphirng hpal Appdiadiidstive @lRlrighi @ ehdiPngd the GourloyIadnmol ) are
charged and the essel urged with nitrogen. Nitrogen purged

di met hy IPSERERRCE ﬁ%?n d water (0.578 g, 32. 1mmmol) are charged to the
vessel and the nlxture was heated to 700C. Triethylsilane (2.49 g, 21.4
nmol ) was charged over 2 hours at a tenperature of 700C. The m xture was
heated at 700C for approxinmately 5 hours and
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cool ed to anbient tenperature. The m xture was diluted with tetrahydrofuran
(40 g) and extracted with a 1% Cysteine / 2.5% NaHCO3 / 7% NaCl sol ution
The sol i dgowhiocn1348r mred were renoved by filtration and RaEThSAIMI028433
tetrahydrofuran ( 18 g). The aqueous | ayer was extracted with

tetrahyQ&g Aap&(l8 g). The conbi ned tetrahydrofuran extracts were washed
successi @ h a 1% Cysteine / 2.5% NaHCO3 / 7% NaC solution and a 2.5%

NaHCO 3 / 7% NaC sol tlon charge d the s i on
concentrated % @@“@SON@Fﬁﬁﬁg éﬁgggé% mgggﬁﬁggééwxaﬁ%‘fﬁgﬁ %kgé

al | oned y@-Gkihsty@tyrl phenyNikihamehl foh2:8idg Jconpsurasgad aretof, h\&leﬁlnuhé’ Drodes
concentrated to 45 g. Methanol (60 g) was charged and the m xture

concent rat"88%0 75 g. The slurry was heated to 600C for30 mnutes and then
coolheg to arrbb@atngn\emezr attugl-sThe- éiﬁﬂdelSle%ﬁ@ygﬁlﬂillﬁﬂ @ -by- med:thd’x@zglhdﬁ{]ll)
washed wi t no an uumdried at 500C to provide 4.42 g
of the ﬁ‘tyl‘“}él %Jﬁgesug‘r—l?amfg(%%wu DVMSO-D6) d ppm 1.35 (s, 9 H) 2.99
(s, 3H 3.76 (s, 3 H 5.62 (d, JH7 82 Ft 1H 7.12 - 7.29 (n]H5 tp 7.51 -
7.65 (m 3 H) 7H72 (d, J=7.827h & 9. 83 (s, 1H) 11.39 ?%

(APCI) nle H) +. A Egg Ayl e 8, Geliotoxic Teskind. [Pb115] As
di scussed abo e onpoungz I ng salts thefeof) i useful as a drug

for treating w ) Thus, it is inpo 4 t be so prepared
that it is safe forigﬂy nistrationtgggggggps. As one gkilled in the art
woul d under st and, on®g aspébt of dru y is the ation of the
anount of genotoxic gpurities that are associated With the production of a
gi ven drug, and, caf |therefbre also be present in >~ drug ®roduct. A
couple of well established tests are used to neasure the genotoxicity of
chem cal conpounds One such test. is the conputer-based Der ek anal ysis, and
the other - tkehaREsess ab¢laimywhpreincompeyngodyicduced uuRglaRdhat assesses t he
mut ageni ¢ potential of chem cal conpounds. As can be seen fron1the results
bel ow, the prioddssroces opslapa MigeRshipvareds reletsd fiom the ger epijtingol hi s

i nventi Qﬂetﬁﬁhﬁ% phéhy BANRMBSheRy18iREe, 4rift6hydMhnd, %ﬁﬂ&bﬁy%ﬂhﬁb {rm@nzﬁﬁﬁa&nd/ or

formati on of fewer genotoxic I npurities t han t process own I n Schenes 1

and 2 bélblv: SQ@Emmztthéexw gabitrdeiampei @rt[batyiSilel}e Fr@ylogxp8anender | i ned
COMPOUNdEmitRoxsSiEEBheyRli@hESARHIAKLE dRASBLiRR, PRESKn AR M§trindily)silane.

4. The process of claim 1, wherein compound 6 is reduced using disilane.

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

dimethoxy-1,1,2,2-tetramethyldisilane, and hexamethoxydisilane.

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

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

8. The process of claim 7, wherein the catalyst is selected from the group consisting of
tetrakis(triphenylphosphine)palladium (0), dichlorobis(tri-o-tolylphosphine)palladium (II), palladium
(IT) acetate, [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium (II), tris(dibenzylideneacetone)
dipalladium (0), dichloro(dibenzylidencacetone)dipalladium (1I), dichlorotris(cyclohexylphosphine)-
palladium (II), dichlorobis(triphenylphosphine) palladium (1), and chloro(n3-allyl)palladium(II)
dimer-triphenylphosphine.

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

solvent.
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Ames test. SCHEME 3 [00117] Conpounds la and 2a in Schene 2 tested negative
in Anes test. Conpounds 3a, 4, and 6 tested safe in Derek analysis and thus
no Anes twetsinmtasperformed. SCHEVE 4 [00118] All ref er @acas2¢oacsss and
non-patent) cited above are incorporated by reference into this patent
application. The discussion of those references is intended nerely to
su][mari ze ass@r t[h@mgdmdﬁfld@m 9 hfﬁéréinautsbm_ér&.is slékectadiﬁfblﬁsa}ie_cgaodps:oﬁ@s?iﬁg bhat any
reference (or a portion. of a reference) isr vant prior art (or prior art
a1 e Buuion drcigiec iy G PEREE R Bedlr acy “and
pertinence of the cited references. W\E CLAIM 1. A process for preparing
(E) - N- (4- (3-tHdr tTlelfmﬁO%S@ ef qny onpe Qﬁcg%s- B10, v BIBYFId 1§ Prigpqrecipy reacting 1-(3-
yl') - 2- matiexyss-yinyly)-phemok) sRinppesidifconant de)-(LasRompslnt 4) @ith Borgbhd 2
t her eof mhergin the process conprises: reducing )
N- (4- (( 3¢eeird roymiRpergip consting ahR5Blogonfieny et Hetamirle (compound 2a), N-(4-
%(2;%'yHimﬂqﬂ@&ﬂ?%ﬂ?ﬂgmmh%m&%MMﬂM%ﬁMhﬂﬂMﬁJﬁ?%ﬁ@@ﬁﬁ%gﬁ&m%&hﬁﬁmhﬁﬁﬂF0Und g):
: e process, of claim 1, rein conpoun i s.reduced using silane.
The prod&¥gproypd %qwﬁ-&?ry%‘&faﬁw nyd|opeipacsy donagy é?‘é’%?ofl’i“g"rﬁ)tar‘i‘él\{j@(')up
consi st i[@riRbrdalkyBEIRAY BbAydimeny RlreANdsSifbraRRic (EinRleanylsi | ane,
Fybsilane,
A

tripropylsilane, triphenylsilane, tribenzylsilane,
1,1,1,3,5,5, 5theptanet hyl tri si l.pxane, tributylsilane, di-t

T process
5. The process of

di et hyl ox $hT?Odinethoxysil
di et hyl si | alge, halosillfe, -
oup consi sting of

ne, phenyl dietfhoxyet hyl sil &
) N hris(trimetfyl grlyl) si
of claim 1, 5 re du d | 2H€E.
heXaphenyligi_si} ane, 1, 2-di ph et+anet hyl di si | ane,

ere gonpound
claim4, wherein i Si S select&d fromt

- tetraphefiyl di silane, 1,1,2[2-tetranethyldisilane,

| 2- t4et r anet hyt @i $91 ane, 1, 2- ©)

hexanet hyl di si | ane,
1,2-dinmethyl- 1,1
1,2-diethoxy- 1,1,2

di met hoxy-1,1, 2, 2-tetranet kyt de5ist @nes cand hexanet hoxydi sil ane. 6. The
process of any one of clains dylbifonii@r@, n conpound 6 is reduced in the
presence of catalyst. perfluoroalkylsulfonyloxy (2¢)

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

presence of base.

13. The process of any one of claims 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 ethynyltrimethylsilane (==—TMS) (compound 7) with compound 3 selected from
the group consisting of 1-(3-tert-butyl-5-iodo-4-methoxyphenyl) pyrimidine-2,4(1H,3H)-dione
(compound 3a), 1-(3-bromo-5-tert-butyl-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-dione (compound
3b), and 1-(3-tert-butyl-5-chloro-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-dione (compound 3¢) thus
forming 1-(3-tert-butyl-4-methoxy-5-((trimethylsilyl)ethynyl)phenyl)pyrimidine-2,4(1H,3H)-dione

(compound 8):
OsL N0 N
———>
O/ o/
®) ®)
R>=1(3a), Br (3b), Cl1(3¢c) ; and
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7. The process of claim®6, wherein the catalyst is palladiumcatal yst. 8.
The process of claim7, wherein the catalyst is selected fromthe group

consi st i nyoab1oyiz4aki s(tri phenyl phosphi ne) pal | adi um ( 0) PCT/US2010/028433

di chl orobi s(tri-o-tolyl phosphine)palladium (11), palladium(Ill) acetate,

|, r-bis(di phen h ne] di.chl al |l a I

e s(di bonoyl P OMBEOE POaT U NS dcti oy e oRRed 1281 bln - ethoxy-s-
di chl or q(tdinbanizih jctheme phatydpaimidpal2l4adi, 8im-dibhe) (compound 8):
dichIorotris(cycloheéﬁ;ghosphine) pal I'adium (11)

di chl orobi s(tri phe sphi ne) paIIadlun1(II)Q dTé
chloro(h3-al l'yl)palfadijun(il) di rlphenylp asp ne

any one of clains 1 21 '/ﬁonpound 6 |§ re
@ aim9, TR t.he sol ve
ANyt of u yl forma

9. JA€ process of
L€ presence of
S Eglected from

sol vent. 10. The process (
the group consisting of t&
di net hyl acet am de, and N -thylpyrrolldone 11. The prQg ess of any one of
clainms 1-10, wherein conpd is prepared by reactinfg $

tert-butyl-5-ethynyl-4- nethoxyphenyl)pyrlnldlne 2,4(1H, BFD di one (conmpound

4) with conp 2 selected fromthe consi st i

N (4§ odophar ) HEEREREEUY SReHOnT iR Sty lepared by recting N-
br omoph e{mge{h)/ﬂgepﬁmymﬁmhafnesm&mﬁede( (emﬁmmudn d) Wih) gompound 3 selected from the group
N-(4-chloro hen

th
N (4 O aRur s P T RN R oo PE R S S STR R S Esbations SHPOH (2-
[ (perfl ue@daadlyb ser{ buayiyl-hekyyp hanipy-iedihan g, 3‘I®rta<|snecda)n(mommi),mﬂd 2¢}- . RL =

| (2a), 2 (2¢ ulfo | uor o sulf onxy
(267 1o SpdS B e By ety Byl SR A R Formatiil eI s 07 o
react ed (H3tthe bpiy S ENE eiond-3 Baltigdrop@imilinel (P PR 8 Snetfoxguhynydnehyal ) eeaylirs 11
and 12, erelﬁ q@qgnd 4 ggﬁ conpound 2 are reacted in the presence of
sol vent .ncspHfan UGB &y one of clainms 11-13, wherein compound 4 is
prepared by: r%actlng et hynyl triget hyl sil ane ( = -TM5) (co -ouq@ 7) W th

conmpound 3 d fromthe grajlp con5|st|n
| -(3-tert- Hﬁﬁgl;ﬁ-lodo 4- met hoxyphenyl ) p¥

+
O

\
) ®) 6’S 0
R2=1 (3a), Br (3b), Cl (3¢0)
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(conpound 3a),

| - (3-brono-5-tert-butyl-4-methoxyphenyl ) pyrim di ne-2,4(1 H, 3H) - di one

( compoundw®elzp10/1amids PCT/US2010/028433

| - (3-tert-butyl -5-chl or o- 4- met hoxyphenyl ) pyri m di ne-2, 4(1 H, 3H) - di one
conmpound 3c), thus for

OB ot - btk THE PSR B heridt HPSPIT FOERPRLPY phenyl ) pyr i i di ne- 2, 4(
I H, 3H) - di one r¢@anpabyigitBhethRiant () TMBIcopPodnd mwndﬁemp@md Reeeted ot he

LT bt oo Bodh O D R e & ot 2 K relele )

15. The nutimesiioiniddyormpend 2b)cNaiablodpAdy ) inb@arekuifoaaniie woshp&mid L pNepar ed

by reactin 4- esulf i de ( und it
o mpound et Sagh R PR TR R RS T gp g alpatn § AFBAESa Rl
| - (3-t erdxypténgl)mbthiedfohamiat (oxypplieiry) thpyfotrming N@-@riéthlsiBikthehydpReny 1)
(conmpound

| - (3- brdﬂ%§%%$%?vmﬂﬁv§@nﬁnﬂ%?%oxyphenyI)pyr|nldlne 2, 4(1 H, 3H) - di one
(conpound 3b), and |-(3-
tert-butyl-5-chl oro-4- nethoxyphenyl)pyrlnldlne-‘,
3c) thus formng N nJh

(4- ((3-tert-butyl-5-(2, 4-di%xo- 3, 4- di hydr opyri in-1(2H) -yl)-2-met hoxyphen
yl) ethynyl)phenyl) netha Ifonan1£ELﬁ&pnpoun- 6) 16. The process of

cl ai m 15, wherein conmpoun is pr r
ethynyltrinmethylsilane ( = MS) (conpoun 7) o
the group consisting of N-(4- |odophenyl)nethane-ulfonanlde (conpound 2a),
N- (4- br omophenyl ) net hanesu nanlde (conpoundﬂﬂgg/

N (4- chlorophenyl)nethanesul @nanlde (conpoundcﬁq) \ N (4-

[(arylsulfonyl)oxy]phe giqiglfonanlde (compodhd 2d) ,
10

4(1 H, 3H) - di one (conmpound

andN- ( 4- [(perfluoroalk Y] phenyl ) met hanesul f onam de (conpound
2e) thus formng N (4- ((t&hﬁg% = %%hgghynyl)phenyl) t hanesul f onam de
(conpound 9): Rl arylsulfonyloxy ( 2 , erfluoroalkylsu fonyl oxy (2e) ; and
renovi ng t he rtmovieg tlhytrsmdtlgyllsﬂer(lVBDS) gromx frofrtimnfiotnikel N-GF-(tehethylsilyl)ethynyl)

N (4 ((trl t hyl si | eth yI) met hanesul f onam de (conpound 9): 17.
A conpodhﬁyg% %%nful émgé%n&n(%ﬁeln t he conpound corresponds in structure
to the follow ng fornul a: 18. TM® conpound or salt thereof, wherein the

conpound corresponds in strucfure to the
TMS removal é

HN /

) N\

@)f\ (!\o
0

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

following formula:
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followi ng formula: 19. A conpound or salt thereof, wherein the conpound
corresponds in structure to the followng fornmula: 20. A conpound or salt
t her eof , wbepsvmniisee conpound corresponds in structure POTIUSR0100R840M NQg
f ormul a:

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

H
0. NYO TMS
LN FZ

v
(@)

following formula:

®

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

following formula:

@ .

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

following formula:

HN.{ .~

N\
(5) 00
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