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R3 RS (I) R4 [00101 In formula I: - * - is selected
fromthe group consisting of single carbon-carbon bond
W@l e carbon- carbon bond; Rl is sel ect eRCT/D82908/076594
the group consisting of hydrogen, nethyl, and
nitrogen-protecting group; R2 is selected fromthe
group consi sting of hydrogen, halo, hydroxy, nethyl,
cycl opropyl, a | ; ' el ected fromthe
group consistiﬁghgﬁxﬁygﬁggéﬁ?Nﬁgwtﬁnixo, and net hyl ;
[0009] Thisdnvestishab @icdcRd td Empolultis tight Catisad & $iuttog toforhalad;
al kyl, al kenyl, alkynyl, nitro, cyano, azido,
al kyl oxy, alkenyloxyﬁ>alkynyloxy, am no,
am nocar bonyl , whosul f omyl , al kyl sul fonyl ,
car bocycl yl, and eterpcyclyl, wherein: (a) the
am no, am nocarbon i nogul fonyl optionally are
substituted withe? ( ong wo Rfubstituents
i ndependently selected frp the group consi sting of
al kyl, al kenyl, al kynyl, F algyl sul fonyl, or (2) two
substituents that, toggfher ! wth the am no nitrogen,
forma single- ring heteroc§c|y|, and (b) the al kyl,
[0010] In Rkk@RY!, al kynyl, alkyloxy, alkenyloxy, alkynyl oxy,
and al kyl sul fonyl, optionally are substituted wth
=g rigselictedtiom thelpetp taneindng df sidglp earb@ndarbon deheatdeidutle cambon-
&he group consisting of halo, oxo, nitro, cyano,
dzi do, hydroxy, am no, alkyloxy, trinmethylsilyl,
R’ is a¢lmatfodny the gramp dorsisting afdyddoydn, medhely sidmitrdges-paudcting group;
2optional ly.,i s substit.ut ith:, (1 ne or .t
R QTR e B ERbth Sy b e PG et b rsiapgory and
cyclobutyl;consi sti ng of al kyl, al kenyl, al kynyl, alkyl carbonyl,
sal kyl sul fopyl al kyl.oxycar bon car boecyc ,
R Rt ilteer i etoun PSR Y RE ha, G20, 3R el
R* iatletaidyam the atday konsting @haloywikd Hlisshylt alkyitys nitfatyano, azido,

ogether. with the am.no nitrogen or i ngl e-
akylosy, als GG Sho Mo B e Ba hea Pespls o b B § rarbagv, and
heterocycly[, @hereine car bocycl yl and heterocyclyl optionally are

subst | 3 it h to_three ubsti.t uent s . p

" noieh ik ity WhdolaBpd Card Mol BRI MR subsitged i

al _kyl , al keny(1) osd My bybstitadnts, indepmul_,entlyi $Fecl;e<_i lﬁ‘yliamlce, group

o g0 ot Bl AR g BRI 81

car bocycl'yl,

Q

carbon bon

(2) two substituents that, together with the amino nitrogen, form a single-
ring heterocyclyl, and
(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsulfonyl,
optionally are substituted with one or more substituents independently selected from the group
consisting of halo, oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl,
and heterocyclyl, wherein:
the amino optionally is substituted with:

(1) one or two substituents independently selected from the group
consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl,
alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclylalkyl, and
heterocyclylalkyl, or

(2) two substituents that, together with the amino nitrogen, form a single-



the amno optionally is substituted with: (1) one or

two substituents independently selected fromthe group
weooshsnshg of al kyl, al kenyl, al kynyl, al kyl ceeospong/ 076594

al kyl sul fonyl, al kyl oxycarbonyl, carbocyclyl,

het er ocycl yl, carbocyclyl al kyl, and

het erocycl yl al kyl, or (2) two substituents that,

together Wt h th o nitrogen, forma single- ring

het er ocy ?%Hdm?%' S églected fromthe group consisting

of (eythe ogbmyclyydiddmprocgdljdyobt;lonalljkﬂn ytlb,stltateﬁwnjzlup to three
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oxohailro,; cyhnd, 8zide hadrbed athinolktyiexy grimethy 81yl Sdagiorydlyl odnd heterocyclyl,
RA) =C(RB), ethylene, and cycl opropyl -1, 2-ene; RA and
Tar e i ndependently selected fromthe group

conS|stim@amﬁmhydmmgemsu&h&ﬂﬁwﬁﬂkyl Cl- C6- aIkonxy,

C3- C8-cycl oal

optional ly i Shﬁ rlt\{vo w%ahthen?hnéeﬁendent y nsgleged gam?he Qfoup

subst i t uemsistiigrod ekkeh allzeryl, ylkysye) Aqﬂ@daoﬁylmtk;tlhﬁfogylp up

consi st of ¢ X Y, .nit X0

oo, cORHB S RRT oD b B sreS B BaihinploRy

al kyl oxyhetara¢yoytajigl,pk, and heterocyclyl R6 is

selected fro [ )
C5- 06- carbocgkégf g@&g&mgg%gt hﬁgvgﬁ%%ﬁ% \pnitrqegi doym a single-

2- r|ng cam$@mwmwwb and fused 2-ring heterocyclyl,
R’ lS s sele ct%edr}‘r i the gfc’olillg ﬁonswp n%o I)ﬁ)rrc}Eéen(:)lfl)‘)EJ (?X&? l alkc’enyl, alkynyl, alkyloxy,
alkenyloxy,iatkyeyexd elkyllslylfcmgllo&yz; tca?dodyblghulfmlogy,mubalkﬂmﬂfcmylbmg and halo;

L s i gD lnsPaivinnor eI, PO S eray gy
R* hmi , aré) lrtdepmddrmylyl salecyed faaothe gioap hmxyungayampgeancimﬁ-alkyl C-Cs-
alkyloxy, C1-£1 ¥ cloaﬁﬁyl Ad ha?ngvhal dehydo wherein: the am no
YRy S opt i 1S SUBSE "t ed with one or two substituents
[ nd’ép €ndle~alkb/lwp$lexhaélgusei¢ibstmn@imtﬂmw Or Mo solanigiest indgpendently
ken n C nde endentl
selec ? ¥ro{n %rou “:nﬁlamérogE:Jarﬁloxg,nSI Sﬁ Jlloxyo?lltrg,lq( ? ﬁ%arlll)% y
alksdwd/cabwwllgylcamheﬂmynalkﬂmhcasbtmt’nlﬁuebslthnetetwmlyl

R® {3 Qt—%éc?e%q{'ony %he %I'O%lﬁg n51s¥1 efcéf carboc P 5z éTl?lemP%%d lbe}es?fgclyl fused

tuen SAPRPER 1 B
2-ring carchyn‘l}SlL stdifagd Gfrxrxganetbmxyqulhylc&myach bm;h @ubsﬂﬂbrﬁ@ptlmrﬁily}ﬁ substituted
with one or 1110&(3 ﬁubstltuen{stl)%dﬁgen)ée 1yl<s£:1ilecl:1 dz %i/r{l: gl ﬁrdﬁly Icons stmg otf Ig'ﬂ iilp 'RE R, R,
andRKaIkynonxycarbonyI alkylcarbonyloxy

i S s fresleityr ey

carboxy, cy@e ilmmy,ohlydo azidt, @ltd)ii@ﬂhi’@d, whayiano, and am nocar bonyl ,
wh ChE lcujﬂi S H&rn%m/ 1% bsh{nte;a lethaorlpe 0 ot%v%'sfllg)sp Xleﬁtf 1nIdependently selected

am nocar CarD heterocyc
fromy piwgunmlcbgmsamg ofalkyd; tmlkeuyleajld\adldyiwlp n e or two

eaclt gﬁis 1}1({ ﬁgn%%ﬁc'tpl s@fj %@f H(c)j Iq{:( le% q%%lo X C %y arll?yy aﬁ&;fl%lu%d gH&Pyl

wherein: aIkenyIsquonyI

wh

each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, nitro,
azido, oxo, aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,

alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,



al kynyl sul fonyl, al kyl sul fonyl am no, hydroxy, and

al kyl oxy, wherein: amno portion of the
W@bdogh3uBsF onyl ami no optionally is substituted RET/HS208/076594

substituent selected fromthe group consisting of

al kyl, al kenyl, and al kynyl; each RGis independently

sel ected fromthe group consisting of carbocyclyl and
alkeang{oe%ﬁlg%rlvx%(ys c%r%\%cgflﬂ, Hft‘teracyclg/% ﬁ‘yjé’nrées O?%ﬁdo%%ﬁonyl wherein:

subst i t uthatmino] lﬁdﬁp&mdﬁﬂﬂﬂoyylsﬂdumﬂidnjﬂ,r@rhot:MI,gand bgterocyclyl

ﬁoggﬂt%gélﬂ,gdﬁ aiubs%tllﬁgé Wltﬁa!)nkeeo{r] ¥wd su%st#%enys mdege%rdg%ﬁ/ selected from the
am gmqu&cfnsusnmg, ofalkkly hlbonyt a}klmrh yllkylsalferenh yalkemyldiobyny |

al k qe y
al ké%ycar%ngﬁ ﬁ%ysulfon ynchaS‘B’bAnngl)&o loxy’al kyl oxy,
al kehgrbioxy, al kynyl oxy, car bocycl yI het erocycl yl,

cyano, and am nocar o th the v\%ﬁsu? onylar{nn gtllqnal?y is substituted with a
am nosul fonyl O3 Rocaf

substi t umﬁshtmrit helemnad froorth¢ gmu;swnsnstmguﬁ alkgl, alkenyl and alkynyl;
eacL #Se{) eneg)%% en y){ se?ec%fci Erom tf\er gﬁgl}q{(corel {ngup ca]rlg)orc]:§(lzl)§ltand getgrfocyclyl,
wherein:  al kenyl sul fonyl, and aI kynyl suI fonyl; each RHis

| ”deef’ﬁ Q&':%%t'f }gtélﬁr)?}:og%n,%ﬂy [s s%&fu@% with® H?&rc.ﬁ&é' ts{n'i]?nth

al kY sul oxy,
indaiek@lnylj/ Sﬂl&ctedrfgohﬂhy groamcbnallsﬂxtggmﬁ hliiylll ailkmlyl okynyl VdaEhOE}’, tydroxy,
halcg%r%mo ni rfg,ra‘;ﬁll“cllg)St | té'l elﬁ(tésrl]l&gnyll o%iox catbe ony ugl%engf u%ct%%gn¥lf om

alkydyh)xgcradlqnyb ﬁihﬁlbﬁbonyg)xmfall@aylbmbmylohy dl’l@xyﬂcarﬂxmlyhbxy, alkyhay,
alkenlyL X}iryallkal)lwlmg;, Bargoclyblyfjl F%(terowc 3 cgélno ard a*(n){rlloggl(r% ti Cfan%lrf

arbony
al kyl car tiﬂlaylhr@xgmmadulcfaw Iaodwtbmngakbmyl Optlonally are substituted with one

al k r% ﬁbr F ere] t )égpengenﬁ%//?e?ec%d fr%lmlﬂﬁe lalcl) Xé/o’nmatl roEXh(ol;(Xlkenyl,

car bocyc erocyc cyano, RMTOC
vvhealbynyi atklybulﬁcmyh@lkela/ﬂnutfas/dl.lahcbmlyyr}ylsalfohyam nocar bonyl

ti. O
eacfs?&lslsﬁ??%) (%eﬁtrlf € gggtrf]‘lj BH ei% L\éﬂeﬁolﬁmé%{lllg OF 8%){]115& alkenlyloxg alkynyloxy,
alkylsulfondoxys hlktriyﬂﬂglfmfykadykani all@h}HBliﬁbhyloxyaWke}ﬂyi al kyl sul f onyl ,

al ke ch Cf&e{n{ﬂfsp Mlel’ntlogp ?nagy %S)élrl]lys ﬁl ed w1{111¥)né ot r%gre sﬁistn%uents

i ndepen rom group consi's
indajek@dntlmd@@tpﬁlﬁ;orrahk groyp camsilstirgyf Parbﬁd}’klyyldydxydtaﬂm alylin,o, nitro, azido,

oxo2hiA9S ogﬁnéfk 10 cai%/ N %{yo é/arbon CY lrl():o%gzponyl
AR Shy ARy R

YOC car
alksdbdrbdnwmaﬂvhylcabmbw caﬂoybximybqnylami afilky@wﬂhmymnwkynyloxy,

st or nore
Car@&%é@i ?ét‘l’rg‘iy@&? gaé gen i ga“é\é\"r‘/ th anl%f romthe group
consi st i thg aminocambosutfpnyl faydi aroinycartvayloptiomilly are snbstituted with one
alz Ik(glﬁw ol)lib%‘gtg? nggp%lnéegﬁ%!ﬁlef%h g%h%g%{%rgﬂpbgorﬁyilsﬁng of alkyl, alkenyl,
PCTailkBZIO @&&Bﬁlﬁﬁﬂu alkariyrkwifvﬂymmyd: alkpytsylfonyl;
eacg:l{%éhl&%é%:ag ox%éte@ %nl)(rﬁ %Xsl %gns}/sklﬁ%gf allka/lcarbonYI alkenpllcarbonyl
alkynylcarbemdmwlagbbnylnéltyémwwbdnyl parbqpadmlcarhml and hmracryplyivﬁbpnyl
and (b) the am nocarbonyl optionally is substituted

W th one or two substituents
(a) the alkylcarbonyl, alkenylcarbonyl, and alkynylcarbonyl optionally are substituted

wherein:

with one or more substituents independently selected from the group consisting of carboxy,

hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,



i ndependently selected fromthe group consisting of

al kyl, al kenyl, al kynyl, alkyl oxyal kyl, carbocyclyl,
wheieosagx! yl , al kyl sul fonyl, and al kyl sul f onyP@ISZINS/076594

wherei n: the carbocyclyl and heterocyclyl optionally

are substituted with one or two substituents

i ndependently selected fromthe group consisting of

alkgngzilogx%agg iﬁﬁ %1 nﬁ?&ﬂrbgng : aelgﬂcaﬁ)cinlyls('))ggll ”ﬂ%ﬁ@a‘%’&%i&y, alkyloxy,
alkmrolap,cay@hylbsyu hirbwb]&lrhﬂerpc}hblﬂ &ymymﬁd;ahmdcﬁxbmm aml no,
al kgbﬁ %}aeratr)nq n(}éar%{)rr]lgrl]mggtlonal A { 8 w¥tl~6 %xrlg (fq*(%\"vo substituents

al k car pony oxycar am no
indglekdxnily seleccd fivantit groim mnsmﬂlﬂg}dﬁ y]kplxgdkmyb alkyhﬁ,mll{}dnxyalkyl,

ca Bk AT NG RS AT BT i ein

al kyl oxyﬂamkxbbt;ylcmrarrdchlemonmlyl Oﬁﬂldﬁyll)sai'h ﬁmythamwmhioﬁé orawo
al ken l sul f.0

2 ORI SR S R A o Rl pm.copiging ALl iy and oxo
cacp®’ fsi 1mdepefde$tudeleswdbﬁbmtthe@m® comsﬁstloglaf da;)oocyg:lﬁmﬂfgny]amed

heterocyclyWuffon Bmsioshd ltcar%on amnrl]ode endent | % rrsl?loe?l(yn%cm[)onn]amlno
U Cohs s of ocy iy al

alkyloxycalbel‘tyhnmng; (alkyﬂl)déﬂyyirbonyhlhkgd elkyrb'dnxyd:ali)oylylammo alkylsulfonylamino,
alkenylsulfoqnl(n%:oag rfrﬁuﬂ]on mino am¥no y?an ¢ ﬁlﬁ%lo%/ chbBrg/rI]%/r?i,noimino,

car enylcar ony ar
alkylsulfonﬂhlkmbmyd; alkblqﬂhylllfpnﬁdrklyd)lmm‘;oahdd)aﬂquydmﬂfohﬂﬁminp1m1no wherein:

1y R R RStiRs o sy B G Eptionlt i Ayt YRR F lfpitvent

mdepedddnhﬁ sdieted fioaythé gﬂoupcxmblsmrg of o:frbdidyelyla&yle heterpcyciylialiy |
a1 D i i S RGP it B0l o egrton.
alkpyhsibstyl nagkyddxyedrignly], aﬁtb/losyujddylox&&takl;dnyll, alkylearbeyloxyalkyl, and

Yandlkyl oxy, al kenyl oxy, al kynyl oxy, hal o,
alkﬂ}’(‘?ﬁ) 2 %’hea{%lg azi do, oxo, and amino, and (2) the

am no po(lt) thervabbeyiclyb pativmneftizr dathoyychyldiipl anpthe beterotyylyl Sortion

subst i tuted uents .

 nadh et h el BB A ReRE SRR mess s

al kind¢penddnle Bli},lécxeda'mdi taé fipnyy tansifting of hikylahlkesdy], a&tyk;&,l’mfb,oxy,
2382}{ )anélllaylg ort gng/lo%y, a‘Tky hlo>g/ S%lt Ir}lt.lrJ(%e Bt%asﬁf),gao cfo oxo a am?no
i ndeplendent | y seI ected fromt he group consi sting of

car boxy, n | oxycar honvl. ,. . )
arkyt car B3RP PR AT D iR VYIS BR i gpoted win
het mecm'ywd) wbstnuatsdndrpardentlyvdakected fiom theer@upiconsisting of alkyl,
optl lla |8 spbstltut ed with one or two substituents
ndep (H Yselected fromthe group consi sting of

al keh) ;heallldye ra;ldenyl,ednkt yﬂkynhyl paitlkxybfcmgh suhd;tiﬂ&lﬁ;&|0@M(}iﬂ,allﬁhdubst1tuted
w1tHaI keg r¥r{ é{l stltuetn S 1n<pegende etlr}r/oselké/t {4 rncl) ;(h%ng?oué) cj)llmt?sﬁlgg of carboxy, halo,
oxocanbo,@lcdlwcab@yh elkglcobyryloxl, hydlroky,caﬂ@lo@jf catbobyclyl, heterocyclyl,
g?ﬁt nNts optionally are 6 WD 2009/ 039135
and% Ugg%%g/ 076594 substituted with one or nore
subst it utha tamiriormiéqmﬂﬂ isnnlbsyitusdlvé'dntoad of nmmrsulbstimegs odgpendently

ﬁogsseil)e;{?%i [Pr% ? %r%l;}( é/on lf(ﬁ?}ll%)? zrill)( l’ alffg1 %ngl GR Eogplydlkenyloxy, and

ni tllbynykya,rwherem
the alkyl optionally is substituted with one or more hydroxy;

(¢) the carbocyclyl and heterocyclyl portions of such substituents optionally are



azi do, and am no, wherein: the amno optionally is
substituted with one or two substituents independently
w@200803%85 from t he group consisting of al kyl, BCRESRDG076594
and al kynyl; and each RK is independently selected
fromthe group consisting of am nosul fonyl,
al kyl sul fonyl, al kenyl sul fonyl, and al kynyl sul fonyl,
B EEL B o 1B LS A L G or
alkydyalkeoylealkynyl t:arbwnh)simmydzépémdedkdnylosseIaéqynseldxyf, h@eniitiog cyano,
d% p cons st i ng of carboxy, hydroxy, halo, am no,
azZl ammo erel
ST oxo, am nosul fonyl, al kyl oxycarbonyl,
aI kenyl oﬂoy mamb (Dptydn,all)ais kgiasyﬂumﬁmmb@mywp substituents independently
al k
al k%él car )dl y? X‘%P cons‘%? lo%}%y’ti al aefl?é éXﬂdl al nyl al}dky nyl oxy,
eaclcRF Ilson(jﬁtpquentlmteeﬂed)ﬁ”ym Ithyel gro@)panmntmgnﬁanamsntfmafﬂ fataishlfonyl,
alkenylsulfonﬁfancf rifynyh?lfo%gié Bger{a%{nu:?gzuu toﬂyloneangr a?]\l\gocar bonyl
sub@) tht akpiselfangll el;bery@glfoﬂyy asdealbﬂwbdlfdrrybmtiohdlygarmpstituted with
consi st k
one to mo%e ns]ufr)]sgglﬁrntfs 1n% éﬁdérlttl? Sﬁg te%/d ﬁ‘olrr% t%g g%)ﬁ% n@%é “}ﬁ ?r g)g%léydroxy,
hal@ amineponigollagilp taxe,mnsnosnkﬂmye alﬁgmxycyrbo&éj adichydxyfcabmmytlhe
oy R 3AN kiRR s80 ey LSS, R GHE bR qigions
alkepiylogy, atkymgoph earbm;yeyﬂt hatabdyylyh cy=mpiab hairoedrb@yl, othetene
compound v .S 1NV I
o i rchednins SuhbA, ARy Bonhdblorklly SRR one
conpasd slib@msénti mattpencteottlupxelesed 6nm tigr grompr @ng simg obialklg, alkenyl,
andgngr g@%ltach Jof the invention, and, optionally, one or
nor e é( ional therapeutic agents. [0013] This
i nvidhthie emirgbd fonyloptipradly issdbstitntddiwith dnk at twocopstiisats @rdependently
[,pr | t f i nvention, and,
Sele%g Hgﬁleﬂil %/rg@pocl%gggﬂrn%%galgﬂ g%n l?%ngia{illkyfl her apeutic agents.
[0011] Thi§ @mpn dlbo B direntahd ithersalsd (Soludmg gharmadesticatly acrepthtdel saltg)f of the
conpounds, salts, conpositions, and/or
compounds éf‘?'g%fc‘)’?ﬁtpﬁé invention to, for exanple, inhibit
[0012] This impénticmelsoiy dfctedto Rdvtpositions(ircludmig pliarmgedd@Al corhpositibnsy that

comprise on? i&)&% S&/)ﬁlgl;ﬂga%gi/ Is%ﬁés oEglg np)e tgorrr}gz%nd tloxg?@ %(ﬁb‘% %ﬁhl‘aonal

therapeutic agevtent i on al so i s direct ed to a use of one or nore

[0013] Thlér:rlgxg%?)glgﬁgl?] %Q%cgéd r}é 3lt§ t?lat%f 1hs% ongl S <§re goméwo%ndsoang/%gsa?ts 8 the

lcanment opt on y ‘can conpri se one
invention, and, optbanellyg doé ¢r mora hdditivenlateateintic agalgent s. In sone

[0014] Thli % I ?Elrs] %’dlr%%%lfg?n% {T(ﬁqﬁtse%ene gpgun f osr ltst {:oerr?golsﬁgns and/or
kits of the mvnmmttw,éor e\mlhble,behlblpp:ahcenon ¢fan BNA sslmsl(inelddmgl HCNg, teentta disease
weatable by (EARALCY Bonk i PTRG pRPR I Rling B 0 o o

[0015] This inventipn alsd i3dirfogdDo paset aone fronore emmbusdsdindfon séth of the invention to

prepare a m%%%?f%étg @%%g%ﬁ%@%ﬁl%%% C(Yma{'@e grQeOo%/ n%%eg gt%‘ﬁional therapeutic

agents. In some embodiments, the medicament is useful for treating hepatitis C.
[0016] Further benefits of Applicants’ invention will be apparent to one skilled in the art from reading
this patent application.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] Figure 1 shows an illustrative PXRD pattern for the disodium salt nonahydrate of compound IB-



[0018] Figure 2 shows an illustrative PXRD pattern for
the disodiumsalt tetrahydrate of conpound IB- L1-1.1.

WO 09939183 gure 3 shows an illustrative TGA pr ofGCT/ES29D8/076594
the di sodiumsalt tetrahydrate of conpound IB-L1- 1.1.
[0020] Figure 4 shows an illustrative PXRD pattern for
the di potassiumsalt tetrahydrate of conpound

Li-1.1 IB-M1.1. [0021] Figure 5 shows an illustrative PXRD

' pattern for the nonopotassiumsalt trihydrate of
[0018] Figwe2plawschn illistrifive PXRI} 2@ |forfthgdisodivin siltdetshydrate of compound IB-
Li-1.1 illustrative PXRD pattern for the nonopotassi um salt

> dihydrate of conpound IB-M1.1. [0023] Figure 7 shows
[0019] Figare 3 shbwsanr illlistracveTTBA pradifld dfeheafisotitner saiy opiptdass oflompaint! IB-L1-
di hydrate of conmpound I1B- L1-1.1. [0024] Figure 8

L.L shows an illustrative PXRD pattern for the 1/7
[0020] Figyre# abeystamikastrative fPXRanroteundon the difotdssibm salt @03ky)drdté gficomp&ind
B-L1-.1.1 Shows an illustrative PXRD pattern for the

nonodi et hyl am ne salt tetrahydrate of conpound

[0021] FighrB5Istiovls. ab.illjsGaR6 P XRpattern ¥or théupweopatassiun saditrilgidrageof T@Apound
B-Li-1.1. P' ofil e of the nonodiethylam ne salt tetrahydrate of
conpound 1 B-L1-1.1. [0027] Figure 11 shows an
[0022] Figurk I68bdwsadniilhestrRKRIDXRAY pattem forcthe thbv@ppiatsiver saltAlilydtayendicgdpound
[B-L1-1.1 of conpound IB-LI- 1.1. [0028] Figure 12 shows an
““illustrative DSC profile of the pattern A pol ynorph of
[0023] Figae MbawschnliBaskritive. TIGA profile 29 {he iogopotasdiBm skiodibydaate of compound IB-
Li-1.1 illustrative PXRD pattern for the pattern B pol ynorph

) of conpound IB-LI- 1.1. [0030] Figure 14 shows an
[0024] Figatke Islshctwmni ilhestrBKRIDXFA pagtem forahe t/hpotpatumesat oCcqapoyndiBhl-1.1.
[0025] Figli?rlfel nllgues %X'S%XR%% PaétFlﬁlqor?’(%J réo%geg aénﬁlﬁeSh %ate %f
compoundm‘-Ll:-mxtpound | B-L1- 1 1 [0032] Fi gure 16 shovvs an

[0026] Figiglroeln% {g}vgg zlfn\éﬁtsf?ﬁ rgg:fﬂf 9{5 IIEOQI?%IQ’[%%I%I%%% sﬁt tg%glyaralee o?

compounle Lugtirati ve TGA pr of| | e of the pattern A hydrate of

d | L
[0027] FlgurleI US o:\]ivastainﬁleusészﬁB%XRtﬂtpea%n or tf‘ne{q;ﬁ{tern%\ ot 1193%1 ﬁfn c(%ng?und IB-L1-

1.1. conpound IB-L1-1.1. [0035] Figure 19 shows an
[0028] Flgure lyglb:]ata]n gﬁt %%e ?S@ngé gﬁ th{:Pa%tﬁlgl‘g{ é@ym%rgh hy cgorm%%SndOEB-Ll-l.l.

[0029] F1gu11e |1a shavatan viésPXRD PERI ;&nttm“nffmrthet fagerp 3 podymimorh dsfy:dmammd dB-L1-
L1 conpound IB-M1.1. [0037] Figure 21 shows an

o illustrative TGA profile of the pattern C hydrate of

[0030] Figorerpshowd ah Biustrativé PXRDORBSH fétithpyratierd T mitonasplast compound IB-L1-
11 illustrative PXRD pattern for the pattern D hydrate of

o conpound I B-L1-1.1. 8 WD 2009/ 039135 PCT/ US2008/ 076594
[0031] Figure 15 shows an illustrative PXRD pattern for the pattern D polymorph of compound IB-L1-

1.1.

[0032] Figure 16 shows an illustrative PXRD pattern for the pattern A hydrate of compound IB-L1-1.1.
[0033] Figure 17 shows an illustrative TGA profile of the pattern A hydrate of compound IB-L1-1.1.
[0034] Figure 18 shows an illustrative PXRD pattern for the pattern B hydrate of compound IB-L1-1.1.
[0035] Figure 19 shows an illustrative TGA profile of the pattern B hydrate of compound IB-L1-1.1.
[0036] Figure 20 shows an illustrative PXRD pattern for the pattern C hydrate of compound IB-L1-1.1.
[0037] Figure 21 shows an illustrative TGA profile of the pattern C hydrate of compound IB-L1-1.1.
[0038] Figure 22 shows an illustrative PXRD pattern for the pattern D hydrate of compound IB-L.1-1.1.



[0039] Figure 23 shows an illustrative PXRD pattern

for the pattern E hydrate of conpound IB-L1-1.1.
WORDA03HES DESCRI PTI ON OF THE | NVENTI ON [ 0040] P@i/8S2008/076594

detail ed description is intended only to acquai nt

others skilled in the art wwth Applicants' invention,

its principles, and its practical application so that

[0039] Figtt 2 Lhel 3 Kifowik s'ﬁh llﬁu§9%’dve pYRD Bl ?M};@p‘iﬂ&h Ealﬁ/gra%po‘%'cé’lg%o%ﬂg IB-LI-L1

s nuner
sul ted toplie gﬁag’yE@%ﬂ?ﬁ@m BPRLRHI Use. This
description an S speciTic exanples are i ntended for
[0040] Thipdutyled descnlbthnlnst m&hdadtotntyrto awjuyint o“ﬂtﬁrsskuhd énthe am with Applicants’

invention, 1tts Erq?rcﬁf;leosr & dt&s rPtrac 1£al F?p'f‘c{no% s8 %at? gl?ers S%Eeg |1nn%n£n§ m%? g&apjc a%% apply
the mventlorrmduta‘nuexgtrouAforDe,fas they iman &¢ be{somtqq to'ﬂtes’ecnmpmﬁﬂtabkg/pahwular use.

j ! i - S n :
This descrlpg%ll Qlﬂf’lhs s%gél;ﬁ]cbe%gﬁglhg%g 1n?ﬁ1g¥ﬁnfo£%@€o%g{1ogglhﬁ§%t% Co)nabb;:/fﬁﬁ 11%/e§tlon,
therefore, lssmbksrmtEtste tite emppdigants gescighetl dn thisrpgtehtrapphichtiony ambrogt beA@riously
d carbon atons, nore typically from1l to about 8 carbon
atons, and even nore typically from1l to about 6
car bon at ons. ExaanAquinztwush substituents include

[06041] Thesqgriinh )ék l"%il %{ e(%rtm %&%b%ﬁa}{lon w1tlt§ grﬁ)rthep}érm(aﬁyn?e%sya saraﬁﬁp or%r%&sed-
chain saturagad Iwﬂnogarbbéfsubstlmpru myputaﬂy cxmgimmg frorh !1 to el 0 aadbon atoms, more
typically fro%?ﬂ: a{bgﬁtl 80(;'%.th991 o&n‘g aalﬁh %venqxfo\{*g B/@{%Qllily: t?ou ko e{b%& td c%}bon g‘oms

rovisi Ive exa es
Examples Ogh‘@hj B@smcntmdum regthyl sttled, n-raspyil, fisqptp@y]pn-(buuylj mbutyl sec-butyl, tert-

butyl, pen 140 %‘é)i %&b F%ggxgsggltt 3 de?f’n 101‘1 q%{ﬁ%ﬁtﬁﬁg tﬂ | 0% c]?iigleioﬁlgikﬁ)licants

modifie

e ar erm
have prov1dédaillost31tlw examptc&nﬁhermo\nmn ofistidh 1hhustraﬂm&rexamples( s*h)n)ld netda $ntexpreted
as if the pro§ dgffllga}atlvé) gxal%{o%@ grlg?h onF k)?ns gs 20 s%cﬁ'lucl? in't % ;rP Ptr om
[0042] Thezemo"aﬂhmxlf (aBme ocarcbmhmaiommsth ammhe ttryxps)):xaédny aﬁtramghtain branched-

iy R SR RSP IR YR E B3 o

carbon atomsére sypieily fromabseuti2e khode8 @irtiventdms( anidrydn) morﬁ typicajhefigth about 2

to about 6 c%b@{] 891851 yllixaglpge s Br Rl% u%gt'it llgclvgdezléthlghj};lﬁbﬁg% ;il:rﬁ)é:n)(l Pnopenyl

1,4-pentadiengl, Ryiﬁ))atddle(lﬁl bhvemyd 2| lrutez!mhm&ﬁabutml wi t h anot her

[0043] Theﬁgré{r(aﬁ%)l)gnﬁ%g% 8§{nl clb{;}gn?&él a;vn1 azmgtfl%rq gg) m%:arﬁgla stral%ht- or branched-
chain hydrobz@bbd gubghmer[typmt@laing ynd gramirtriple bahxtsuand PPicaby fyon 2 ttaahMmZO carbon
atoms, morértﬁ%l@alfyx%& ﬁloh‘y % tfo aggﬁt§%9r%§ ox%so & ueiovléé mfc;)r Cty%l%a rotgloa%%ht 2to

even nore call rom abo
about 6 carbpg jateors. Hxaowpes OExmhphlsgtuerﬁts wlote gpmst, Ripoepytd, 3-pobygé 2-butynyl,
and 3_butyngf hynyl , 2-propynyl, 3-propynyl, 2-butynyl, and
bu tynyI [ 0044] The term "carbocyclyl" (alone or in
[0044] Thegenmbicarabéyoly! alohe erimtdmetrinatien with )ljotlmaaans(s}a ngabU satugaded cyclic

(ie., "cyclo%ﬁ)t/)gll'); %aﬂtal(ﬂs’é&"ll’aﬁeé§gﬁq%gl[aékg'%?;i()a&k?%%p,t ¥le‘i§ tulillgz@urated (ie., "aryl")
hydrocarbyh;nmtqqnmoetain(ﬂg feom 3 togldychibpn rihg/aioms:(anhg/dtomsj'taset nhe stem$ bound
together to ﬁ%th@'rﬂgggrlﬁ sQfh ’Lsycthg lé) titfi b%ncagl{ E%'rﬁ nmay sm %gmg Wthh

e atons ou n O r m
typically copfping frog$ top ring etpwh.i Examples of sugke nmgle riAg caibdwclyls Iu;clludaragclopropyl

R L

cyclopentad@avlb@s@yxbhwl écyrlabdxanid), eyctdhersnplpgiclohéayiehdpamdphenyl.) A carbocyclyl
altematlvel)pl){? lfé?;&er%éltrnﬁg?ﬁémgétﬁeg)ég% as%ggﬁhlﬁpeﬁglc%hah d{onaplahé}%lﬁnyl (tetralinyl),

cycl ohexyl (cycl ohexanyl), cycl ohexenyl,

cycl ohexadi enyl, and phenyl. A carbocyclyl
alternatively may be 2 or”3 rings fused together, such
as napht hal enyl, tetrahydronapht hal enyl (tetralinyl),
9



WD 2009/ 039135 PCT/ US2008/ 076594 i ndenyl, i ndanyl
(di hydr oi ndenyl ), anthracenyl, phenanthrenyl, and
waelewabsngd . [ 0045] The term "cycl oal kyl " (al oneCDUSI008/076594
conmbi nation with another tern(s)) neans a saturated
cyclic hydrocarbyl substituent containing from3 to
14 carbon ring atons. A cycloal kyl may be a single
0] rom3 to 6
indenyl, 1ndgr§rl gcﬁlﬁ'dr&ﬁ({égyl %&Qﬁ;’y ﬁ‘p?%lllthr)é?ﬁ I ﬂk&ﬁnglng cycl oal kyl s
[004S] Theiterod 'lgyj@oal]gy tlalwpe opiy lcpmbginatioo Myhothqgm(;sp)emayj; a saimafed cyclic
hydrocarbyl s}igsbl%réreltxc\&taln%gfcf%% 4 %l llflyclarb’ﬁl Fu% %%%én V./g é%l(%ﬁ%a{ggy gﬁ aong%e carbon
ring, which fy@&:4#} co'ﬁtwlstf@mﬁ tbgﬁo;tbbn fiag amms OlExampleg gﬁsbngiatln@wclmatkhls include

an [ h
o QR LA FS00 A0, A SO ARFARGHFL e 103 oo
rings fused @ggthe, Sunln:hsud@a}iﬂydsnyl napht hal enyl , and i ndenyl
[0046] The[term4‘7a 1' 10‘?’1eO (r)mm CO]%BI@%G twl,lltg a{x%]a ltlen;%?slj) rﬁekan? Gl zpr?lﬁat%t ?r%gcyclyl
containing faink§' l’(y]4 cathon ciyg .htomls k]ﬂ*a)npiles of alrgﬂs am:h@d ph)a]nyt, h@hp]abﬁylxand indenyl.
[0047] In s%%:( Iin%fﬁ%e% HORR ot’cégl:rb O%J&gl }JHH)@% ﬁyg‘luys {u%m (Q.g.h%lkyl, alkenyl,
alkynyl, or GylaloglkyH) tsrincédehyehe prefix '@&=Ca4"kwlhefeln eﬁsethcsmtlmnan ad Kiglthe
maximum nﬂ’AP ;f F«g}lt at ur t enslugsglégﬁ%h%s g(iq rr&ﬁ{ b@n EIQ{JE tefers to an alkyl

[ ng

substituent gatainisg fean 1 ioy/@lcalosratonbs. ﬂhlusgatmgﬁmﬁxen |O@rgl6-1bycdmll@1 mparB a saturated
rin . term "hydrogen” (al one

hydrocarbylcr?ng cgrr;]tam%%ogt P {((;)f? cva\%b%g %a’[{)lﬁlg r tern(s)) neans a

[0048] Thehynrh’ thgdmgmﬂdalml or m @nibingagn Wich dhethecttads)seartd.a hydOd@ radical,

The hydr oxy" (alone or in conbination with
and may be dﬁpl%t% nqﬁer ms)) nmeans -OH.  [0050] The term"nitro"
[0049] The(termo' Hnedroxy"l (alooerbn pehimmtionivith amtier feen(s)) exeatisOH. neans

[0050] The;itn 1t;r(p%alg Jlnu} &%%tloéw&%h% th}nqtrs)é mﬂsnﬁ? on with

[0051] Thedemi '@V@@" é@éone@:m cofnddB@Rin Witheanbthenteri(o) méan(s aClnwhiclr al§ormay be
C ination with another tern(s)) neans an 0xo
depicted as 8gxt?cal and may be depicted as =0. [0053] The term
[0052] The'terar 'Ex@boy (al¢nzlop mecombinationcwittrinnthtr term(s)) nbana ambmadical, and may be
depicted as L& M(S)) means -C(O-0H  [0054] The term "am no”
P (alone or in combination with another tern(s)) means
[0053] The-tNHQ"carb[xQ(’}Sa])nerngl ¢amrbmatipmvitlpdnofhet ©rme(s) meams -C(0)-OH.
i " 0056]
[0054] The%grmj aﬂl%rﬁ ?g?nﬁ,@noté Fhm&)n oﬁlﬂgat} oﬁg%&? tﬁgg(%eﬁdgw oh wth
[0055] Thedert hmmot Galang o in combingtionNpiHZENOthErEHT)) fbans =-HM

[0056] The at%%% '%glr%n)tll‘g?lé% ga&%ls ?Tgelg%glkgﬂﬁogrwthH&%W J&?& 18%\1&# Hﬁay
[0057] Thegerndthplogend @ Smlo” K3loneain inorombaati@divithednotheihtiei(s rengarise fluorine

radical (whlglz %;ag E)eg %:piczed:ag lg), ch?(;rglg] regi?caf (@J%Cﬁ %lag lbg ?%bn&p%a{la &9 btgomlne radical

ine ra
(which maycdhe gepittediasaBr); m)xodltl@(aslsql (whighiingy be depivtedias-).
[0058] A Sul?SHngllit 1§ Léh@sg u?abll]e" flf 1{ éorr@?g%g H%gstc‘or?etcalb%ffi‘&t nlgg %% Rept 1sot;onded
rogen ato to one or
to one or m@ne bWOgeﬁhuzms fTows, &tammpée hmqneogf@lp,gem ahd)g@no dcamﬂ faﬂmﬁm this
definition. ﬂloﬂd?i(ﬁt)n a%luffurvéﬂtc}nmnrb }Iegko% clﬁ%ﬁ{ﬁgﬁlfnh Qith alcﬂh i@qgﬁs {upa@le v@th one or
sul fur "atomin het er 0t yclyl cofitali ning such atom i
two oxo substifyentts. t ut abl e wi t h one or two oxo substit uents.
6 e i.Ng:
100591 1£a siHknc i d By RS deddORloshie SR RO REBR BN n e place of
hydrogen radical dmachartbge nr riticeo af the aubatltoent b8msgfior examplegesubstitutedakyl
substituent. Thus, for exanple, a substituted al kyl

10



10 WO 2009/ 039135 PCT/ US2008/ 076594 substituent is an
al kyl substituent in which at | east one non-hydrogen
WO 200/034133 s in the place of a hydrogen radi cabCDHS10b&076594
al kyl substituent. To illustrate, nonofluoroal kyl is
al kyl substituted with a fluoro radical, and
di fI uoroal kyl is alkyl substituted with two fluoro

houl ogni zed t ha f.t
substituent 38 ARPhBb=cten 8 Fiieh ot et G WO nsSQsragiioed s it 1€ g% hydrogen
radical on theQilyhyuBstagen Tailluaale, fayofaerohltlris alkﬁlsulﬁmtuthdfvﬁ&lr aefhioro radical,

and diﬂuoroég(gtig ?%%lohgsgi%m eléhsttwg)t u]o%)r{gc{l?ays g{ﬂ!} lfi ?ﬁ {Segggsntlzle{i ﬂ%p 1If thlerse are
more than oBeiabktititicaroh arvabstibenteedch eon-yljogawtadicslnsthe idengehl o diffedgnt

1 h substituted. If a substituent is described as being
(unless ot 66‘?515‘? TP y substituted with up to a particul ar number
[0060] If a Glbstitent ydts@bhedas l&dig@ﬁﬂ)tﬁ)naltyfkabstlﬁiﬂéﬂs tthd sﬂleitttudiiHMa)b& either (1) not

: either (1 t substi ted 2 ut ed
substiuted Yyt AP eiPshin bR b B B bt o o
particular niybett pf ﬂdﬂ-ltyhﬁ)gémmdmlmﬂw subetituedf ma)sbtbesmext (U} édo bwbstituted; or (2)
substituted l?y S| t‘é Q%E%a[rtgc%la}r ]m? mber agt | tl{yg %n raglceﬁa(ér;i)g/hplsi@le zrgl)sclénum nuniber of
substitutablygdsionsdnythe abktitosnad | whychsweb stless uTiag, for édample, if@ sibstituent is

. nan- hydr.oge er oar ith | ess
doserbed a3 B G R DE E RS L E i cond o e B Hish iy efoury
with less th&l.ﬂ)ﬁbitittttﬂﬂdp@}tlouspwbtﬂd Bd’ld)gﬁoﬁlyﬁﬁﬁﬂtufbﬂ by up Mr@;@ﬁﬁnany non-

ero t itutab

hydrogen rai il 65 kot o SUETARRY bosip B st erechd e s oy
one substltumbke piasi’ﬁ&t) Ivstoutdaialo@tlmﬂy substithtedv@ith dp d&ne péri- Wgey radical. To

: i tut.ed - hyd
tusiate 4P St gy oo et iR Ra e SR LV BB we o e
hydrogen radisalhi@hang poiptaryoamsiht yitrsgdastill beibgidnatlytshbstipitédowizh wpd 2 non-

csn o SRR P S B iR L B P

non-hydrog¢raddicdl s, whereas a secondary am no nltrogen will be

.optionally. substituted with yup tp V. non- hydr ogen
oot 10l DA AR L i 0 b oty 9
[0062] The'msaftxshaldUimdicitesthat ther sabkitia@ht to iwhick titpaefxaaktaghediO@6Ajtuted with

Th refix halo" indic that the substituen o, .
one ormore R RCEHY sletft foeeh S Fion ey TatlE e RS ) Sipeivent
in which at least mnirl@/di’dgdewéladeﬂlteblylcesleﬂ'lﬁ(at}ﬂtd)ghﬁladlgzﬂn Ekﬂ@ﬁl@&lf KalodHoyls include

ns an t, . .L.n
coromet{f i o) 0 i TR xS o o,
should be reh@nﬂgé that ifid BlﬂﬁhmerEMiI‘pdtlaﬁeddfy e thah ke alogrctadidsl, those halogen

radicals maygli)ef ﬁﬂg@ ylﬁ‘gﬂent (%’J{l less|o %P%l%sttﬂ%ﬂyor g I’nrgt TW L1

[0063] The—pireﬁxf"berhilo'emﬂhyites thit eva bytrékeb eadicalcadaghd @Bditﬁdﬁ&io whHich@he prefix

I tuen u b f han hal o
e S AP Bt A8 o0 0 L 9 1
substituent lsl rdpfaeesde«mth { hatdges sadonhdf all thehadgah edjcals [af}Gﬁe&}lcaﬂ',hﬁe }ﬁremf tlyihcally
s SRR ke S AL g R
radical on theephstitnent tovivhich the@eqfﬁnmlz&ratﬂey lmbmmtﬁﬂwlﬁﬁd hgerine l‘a’ddzhlc dlos,

illustrate, thl? tGCgrP " @uoroatqﬁr?’rm g? %rgeggyll altggﬂt Wtﬂfrflnélﬁ)%%l‘ll]eter% 1&318 ﬁhe place of
each hydrogemchdicall s ar e | dentl cal, the prefix typically wll
i.dent en ra i cal exa t he
[0064] Thetteé?lmcar%éénryi fi‘llc()”rleoqr "gﬁ bm KAt 1%%% m@gd‘éﬁa{mﬂ‘g Fcal on
[0065] Thettérm "smbtarbangtit(albe oMm aimbitagorpwist anothiesteh(s ) efeath -CE0)-NH,.
substituted with a fluorine radical. To illustrate,
the term "perfluoroal kyl" neans an al kyl substituent
wherein a fluorine radi ca}I is in the place of each
hydrogen radi cal. [0064] ‘]’he term "carbonyl " (alone or
in conbination with another tern(s)) neans -C(O) -



[ 0065] The term "am nocarbonyl” (alone or in

conbi nation wth another tern(s)) neans -C(O-NH2. 11
WHD020898039135 PCT/ US2008/ 076594 [ 0066] The REF/$2008/076594

"oxy" (alone or in conbination with another tern{(s))

nmeans an ether substituent, and nay be depicted as

-0-. [0067] The term "al koxy" (alone or in conbination

[0066] The\é\ﬁﬁftﬂ‘gl???%ﬁgg oritis rg%l%%%ipgﬁv%g F{loat]ngg gelrt}g%/sbgﬁegfelsr w&lﬁer (sj\ubstituent, and
may be depistebad i0-uent i ncl ude nethoxy (-O CH3), ethoxy,

R RN LT A TR

substituent, i.a| JOyAIRAr BRatIEs df ahcbragulstitueitt igddudd infediokp (OVCH ), etlival,iegropoxy,

: tern(s). ans -C(O) -al kyl . 0069] The term
‘S°Pr°p°xy"“§‘%‘h%%‘8d%‘f<' sy E)e&%@)"y’(a&ﬂeﬁtéb“b Yin combination with
[0068] Theaerai fatksylchdoimyl'S{a)oneresin somkiidton wath laydthdNitE2m(s)A0eAnd -ClORalkyl.

o0 T EET PSR R (34208 fad B ROTH RN AN o

alkyl-NH,. " car bocycl yl carbonyl " (al one or in conbination wth

not.her ter )) . means - (.0 : carbocyclyl. [0072]

00701 Toel PP S flePior RSB ORI aRT G T GRG0l
[0071] ThelternC'@ADOY@LylcAbOIYIT {alonl Of i @6ombiestivh Svith ah®@AdtSerm(s)) means -C(O)-
bocvelvl: C(O -heterocyclyl. [0073] The term
carocyelyle car bocycl yl al kyl carbonyl ™ (al one or in conbination
[0072] Similarily) theneidheteioeydiylSarhonii &diéne or (i Onbhlaton witteanbthetytetny(k)) means
_C(O)-het %00174] Simlarly, the term"heterocyclylal kyl carbonyl "

cerAfdrie or in conbination with another term(s)) neans
[0073] The-t&Orarhbdyylyldiiglcarbonylt(ajdne of M@Fnbinditoa viikrafvther term(s)) means
C(O)-alk IHC? bo&cl yl oxycar bonyl ™ (alone or in conbination with
AV ACPREP "t er m(s)) means -C(O)- 0-carbocyclyl. [0076]
[0074] Similady, ttertenm' hatetvogaydalyledrikonyl ¢asie@n i combalatidrewith another term(s))

opbi nati o ith another term(s)) means

fmeans 'C(OS'@%%)'Q‘3 r%ﬁygl%ﬂ carbocyclyl . [0077] The term"thio" or
[0075] The'térm "adrb@kytoay@ibongl" CeHzion it domBindfidnhvigimdbiher tedn€ §)nSgnk -C(O)-
O-carbocvclJE@NS @ thiaether substituent, i.e., an ether

Y¢Slibstituent wherein a divalent sulfur atomis in the
[0076] Thepéracearbbcytlylrll@kirarbooxy (rome oain@ombibateh vethnbthes térd€d)) means

e depicted as -5-. This, for exanple,

'C(O)'O'alkgg'?’{ar{%cy?lﬁﬁo- al kyl " neans al kyl -S- al kyl
[0077] The(terink'yhie"Sarl"thaet Walersd dt yl JombilAGciBithlinethectkerin(s)) feals a thikether

. "sul f hydryl " | one. or .in conbi natian w th anot her
substituent, { % r ar?(eg{ej s%ététﬁéﬁl gf‘ﬁergﬂl afdhvge'n%uﬂjgjw%r{l IS¢ gﬁtp?ac %ﬁtgtg?%ger [gEygen
atom. Suchdepbsdtuvent ngsy be IebictedE79]. Thisgfot exaimiple talkyBtha-41091Y Inpans alkyl-S-
alkyl (alk l-%l‘ﬂ#o €18 in conbination with another tern(s)) neans a

vl @lkylBigRIYD wher ei n the oxygen atom has been repl aced
[0078] Thewértn'ttdols ut fsukfhydSiit(aloae stibsombintgioh with yindilter tep(sPirednes
-GS -, [0080], The. te "sul fonyl" (alone or in
sulfhydry! syhiSbie andsBO RS SCST | o) m(s)) means -S(0)2- [00811
[0079] TheFeren '(tbiocarbanyl)h Gdarlefoo mydobinaticdneithcanother terantd)) madnis @arbbriyh

wheri s SR g 5 B R B SN o Ay P o>
[0080] Thewertn'salfomly 1 €alodeanr i @mbinaBansith &ofBer term(s)) means -S(0),-.

[0081] The term "aminosulfonyl" (alone or in combination with another term(s)) means -S(O),-NH,.
[0082] The term "sulfinyl" or "sulfoxido" (alone or in combination with another term(s)) means -S(O)-.
[0083] The term "heterocyclyl" (alone or in combination with another term(s)) means a saturated (i.e.,

"heterocycloalkyl"), partially saturated (i.e., "heterocycloalkenyl"), or completely unsaturated (i.e.,

12



[0083] The term "heterocyclyl" (alone or in
conbi nation with another tern(s)) neans a saturated
W@ 2008/039133 het er ocycl oal kyl "), partially sat ur aR&HUS2008/076594
(i.e., "heterocycl oal kenyl "), or conpletely
unsaturated (i.e., 12 WO 2009/039135 PCT/ US2008/ 076594
“heteroaryl™) ring structure containing a total of 3
"heteroaryl"ﬁ]gn%s?%lrgtlfnge%o?%gg%a t@t%/oggﬁs 4 rn%g?aégnfés tﬁng ast on? Pfatths: rln%vallt?rﬁs isa
heteroatom (i.la.€ oxygem inftragen, ot suifus)] withsthé mmagnngﬁdg[a&mﬁkéning yndepdndettle delected
fromthe 0 onsi st.in bon, oxygen, nitrogen,
from the oy oM, F PR Sk HAEP ey ST rmy “bo e i ngl ¢
[0084] A hetemgyclyhMriag be & ynpgle ahg ywhmhmypmang cdntamm fBnt Htor7 ringregonas, oW,

typically fro?r%oﬁ'r 10 C6 arrr%é)%t Cal lr)é ver mor% év:p?ca y EX a?oms Eey‘( %HI%f gfn smrr% r?ng
heterocyclylh éickide by alyy, |dﬂlydmﬁira1dla tdtmh)ainﬂlr,an)dJ thl}bﬂhenflll(ﬂmfydanyl)

d1hydrothlom%a{)§F%a?t%$% Eog)ﬁgqyi p%ftg{)ly r‘rfylg}/l( tyt}rlo éllfllgl 1n¥i(|igzblly 5 Iimildazolinyl,
imidazolidingy, rpmkolynlybyramynylgiymibmxhyl tnmolj/azmaydlyl om«dalz m:lalzdﬂ}dmyl

lsoxazohdme/ﬂsg)éag{))v| %12{%{ ép ﬁ{lega/zfz)l(})/l ghldg %' yl1so 6angrail tf:alleo%ﬁmyf dinyl,

isothiazolidinglothéndlalzolgli, nyddjazolgldi@mding [1,2 3t-<h<ladizzm|1}§lj 1,2 4-3K!Id|1uzalyb 12157
1.azo I sat hi.azol i.n I8

oxadiazolyl Et{} tz?tnl}’!’a220|1f3'd4 -OX 1achl?]15 0 'Tltrdgzg’yl FII,ICIUCF ! %g gloxfl’m?zo r?’c Pr, d2 %,8-

oxatrlazolyl)], ,dﬁ)p(&oty)k adctladmg 142,3-diox2z0d dm@daxnbyl,, 3PR-Bpkazolyl, or 1,3,4-

dioxazoty. SERREET, oty T ptansd g BRI Rpraty
tetrahydrothhpgt;aﬁylf)pyrrdmt (aziayl) Ipydedidinyglj dixzmyd (1yd1ucﬁmgmdr1dahm}g 1,2- d1az1ny1)

pyrimidinyl il gflaém)jrl )ggf)gl é z%|(11f‘)%ia”8g@t ]?(']1?% 61%/y1 trlaz(i)n)yge ﬁcq%cf riﬁalzy g ¥r1a’zmyl
1,2,4-triazin@l aﬁdwi,nBawinyl)pyxawl (mcdhdhggquj)gamaylyl,;i okdrirgyh\or dAyokazinyl)),
oxathiazinyIE_J(I?rltrg{u%lrr%qr20_1t 0Xa 1nyp¥|2’ (?)%{: Ia% ? %ao%(latg}/az)nw pril, 1,2,6-oxathiazinyl)),
oxadiazinyl (ih¢l2diolg hZﬁ{th)lazmyp)MZ 4‘¥D>dtldtaylhyl( ]],4 2-odadiziny; loy 1,3 Sroxadiazinyl)),
morots YT g S bt 12211 8o

[0085] A héterdeydist aﬁtezmzatlmgllb/ )n)ay be)x ar3 nygds fijsed digetblérngic as? foo )emfnphgg indolizinyl,

poranopyrroy SRR Bey . o ospdpRZE RY phrapms B DAfrigois o o
pyridinyl, pﬁric@[&b}(midlrak onpytridofds3-Ul;pRriGingy atdptaidimyt] Piher examples of fused-
ring heteroc_yl_gigdl alzél)(g% ng(g fuﬁe+ llile(tiéf&%c]%lszmsh a?sxu?(go r'P?/,Izisor111¥<lo1yl (isobenzazolyl,
pseudoisoindql{), %@imdﬂyb(pisamﬂbl)ldqul) lmmpinz(olyl (”bpthyazcﬂpll) rbﬁhzazm)(le(pllcluylhg
quinolinyl (f P%nez?zhn ar 1io§um 1nyﬁépt§n%zm )r ?l%?allaz}ma L g%lg{»ga é)?lh urmazolmé/ln
benzodlazmaﬁmcfudmgemmlﬁiyé(l 3- bmimcbdlamrlyy loy qulmolmyb(:iyj bemlzgdlazmyl))

benzopyran)b )Smc ghlggl llnrérlngxéllll br(llgchc'ién 1g! 3(11 lgarng)t;ah%?'ggnﬁﬂ%i ng 1 p’iy% Pe&zwpnyl, 1,4,2-
benzoxazinydy; 3, tho¢rizp2azimy L, py/3,i d-lbﬂxyzloxazmyl)mnd ibekeriséxadiny] Gpspudingy 1841 ) |
O her exanpl es of fused- ring
bmmwmmnﬁﬁfgpggmﬁmof%uwﬁcIude benzo-fused heterocyclyls, such
[0086] Theggrmi "ﬁdude;l Irmg i lgtnrcptd'db/y(lalo(lé 101 1) emnlamby ith another term(s)) means a
ni.n doi
saturated, p&&ﬁf#f@%g%ge y%%%% (Igl%]tgrocl: ntelugl){g %éugé(grgl gny xa(mp\{es ofa fused -ring
heterocyclylg irichwd¢ indygliziryl.- qquhazyl;gulnhylomaph&ymﬂmyrh,qjt@mlyiyl indolyl, 1somdolyl
- (2 ' ) a I i noxa
1ndolen1nyl,g%lnﬁg{zbéﬁ,izﬂﬁl%’ia)z%%l ﬁlﬁl}ujﬂ lu?/% r%l/l% %ohgul be Zoc 1azm¥r!,,| Ret}zo%:‘myl
benzothiopyfahyR béyemzady i anthnphi)yl, &en@dlomdzlobenngdloxanyl benzoxadiazolyl,
(1, 3-benzodi azinyl)), benzopyranyl (including
chromanyl or isochromanyl), benzoxazinyl (including
1, 3, 2- benzoxazinyl, 1,4, 2 benzoxazinyl, 2,3, 1
- benzoxazi nyl, or 3,1, 4-bénzoxazinyl), and
benzi soxazi nyl (including 1,2- benzisoxazinyl or
1, 4- benzi soxazinyl). [0086] The term "2-fused ring"
het erocycl yl (alone or in conbination with another
tern(s)) nmeans a saturated partlally saturated ~or

1T . T p—




het erocycl yl s include indolizinyl, quinolizinyl,
purinyl, naphthyridinyl, pteridinyl, indolyl,

WO gwvmastaBy| , indol eninyl, isoindazolyl, phthabGEeUsR08/076594
qui noxal i nyl, qui nazolinyl, benzodi azi nyl,
benzopyranyl, benzot hi opyranyl, benzoxazolyl,

ant hrani lyl, benzodi oxol yl, benzodl oxanyl ,
et B 3 SRS 5 BBt
benzoxazinyhend strhliyddiiwgwhglinyl. benzi mi dazol yl, benzotriazol yl,
[0087] The %%Z'R\?ﬁ%% Wl éalo&rb‘? r{ gﬁ%&%{ \Qfltlf]?ﬁlgo ng@hﬁ(g)\f gxﬁa%%%lnaﬁbe
heterocyclylgnathinimg fiogy i‘rt(osi)fl)rmgg@mg Arhetgroaryhmiay: be heingle g@g/@q 24r 3 fused rings.
Examples otgh {H'oagl telttlgnqg?nau&e &émﬁ%;&?ru@t gggjfllturc]eﬁtg Igl?cth%x g%ﬁﬂe S%}’yl
pyrimidinyl,tpgtidazowat, ythd s&bschHj ent,33itrirzinyt 6- n@emt@rﬂdeme dubstifuents such as
imidazyl, furan qsttc}jno;)ﬁlgln %yr%y 3‘;]1‘%‘% (g %X%obﬂ?&ﬂ%?&%ﬂ %2,§p¥r2l4m ldi fy J)I’l 3,4~

tiiazinyl;
oxadiazolyl St;quﬂuemdy] 6‘/5-ngmbqb¢ fus@djgmsgbsg'ty@ms sush a§ brngethipfuranyl,

benzisoxazoi rb%ﬁ‘% aﬁoi}h fgghg %Li imtg}ﬁaﬁ’ﬁ oeln){ 5/6 Igéﬁ;epe!d%sed 'nﬁgs)%%é%sy I,

benZOPyransdx@moazﬁl Iy¢quawdn)rlsmmllla}émuyiazollm%aﬂ@m@?ﬁwl}ﬂ .used ring
[0088] A p%iélg g@g&%@g%%@? Q‘E‘Sﬁ’ﬁ%‘g g%%%}]’t 9{1)13 El%%% ’fo tléenférst component. To .
illustrate, theitetrh i'akpil¢ygloalkali doB4ibs tworrb@pengnts wotiand; qyglgalgyjc Ahuggthe C,-Cs-

prefix on Cltte r%%?%/ | ny*l megﬁédtﬂ% etfl;] A é %Iﬁp&ﬁéﬂt [38%1% gl}@lxycgé}al\g?l):(énwxls’from 1to

6 carbon atoatst the Beds-pefia doasinpf deswibp treentloadioh semponentt To fllugtraipfyrthessthe
prefix "haloI 9?‘& lljokfaﬁﬁgl %%F@Qgglﬁltogllyntge %l%)lyggltn (%%gtnotfgﬁ%%llf Eﬁﬁyl substituent
is substituted yith gm ¢(y1hore H‘&i@g;n radivels CIf-h@egenpubstitytion may alternatively or addmonally
occur on the ky on?ﬂoﬁ{rlt GHE é %gltﬁl &ﬁ@ﬂéte&h&t E&ﬁeﬂsk'}ﬁlo%g@@ﬂﬁ&td

cont al ns romil car bon
alkoxyalkyl'ataﬁnsthalt H@loajkomlkpk 'éf%m;t fiddlysif thsthalygenciubssigution gnay only occur on

the alkyl cor‘i‘i? Cl‘jfegtaéhlg(: %&qsﬁfﬁ% %ﬁﬁtmst bsj-: hésf!{'io;ep (Jjo%}}an)?if H']'t he

oxya cates at only

[0089] If S¢bhtﬁuaitm§(9'esmp enkxmg "gfdepdndendlly k@i%y@l‘ lrpin asgnéyspt fach eybistituent is
selected ind%]p%fl(%elﬂp&tthé (g[flcgd Ex\éhtsnbs?lﬂl%nthl rCF0fe fna ?%L} QR fitial t%%'r ﬁ%elgént #r(FT the

al ogen substitution may iterna |ve or ad It ona
other substityend(sy. on t he al kyl conponent t he substltuent woul d
[0090] Whéﬁ%g@% Qfedqgﬁégélﬂgrea@%ﬂﬁsgtueﬂatlh?gg{ﬁngge\g{chkfg&ﬁxﬁnent of the
substituent if thqapmyonenlfthatlhgs thafregealeneubst i t uti on may only occur on
[0091] Wh%ha ch%Jntaéidfo %Zi;tg ﬁé e %PsttglﬁeFteglg gi(\éﬂ%%‘i.’hé I %llﬁiggf etﬁéefgrmula
mdwmfsm@mmmqnafdmwb@ﬁnamibémmghéﬁﬁd@b@ﬂdentIy sel ected" froma
o1 o SRS RS S ISP S o
depicted chemgjcad strugturé, diredpftmést dash phide smmte&mt gdlsstes the ewtl(nsy’f th¢ Qg Djent
that is bounmet l\éﬁref%ﬁgﬁr iff tﬂé%@ CtE(?StHl%t%l&r 'Tkﬂg F@mﬁ&i&%é bjr?ﬁua othtnnﬁnd indicates

t nost - descri bed conponent stltuen
the portion Qﬂﬂ@.ﬁ subviituentthat is bmltld Frethe tight elemend iy dericsed SIOGOLE] T‘v\hléﬁtrfﬁe if
- C S
the deplctedfcﬁgtmaglz% ru%t%‘é% i e?lgd'lglfs el Qﬁﬁ o¢ (%q\#l%) ngﬁ'{ Itcfé'égl?%g would be
X-C(O)-N(H)¥e portion of the substit uent that has t he f ree

[0093] Witg %f&%@ to ‘lhgp% t}}éh’ﬁﬂ n‘g’bltﬁ 'Ccﬂl"c f!w" 3r c%m ﬁsq "tiﬁ)this S‘patent

ribe a etvvee two ot he
application @mchahngdbml@lméhl A@hleqanf@ adte dhat wnddssithe contes rdqeﬁ‘tsmwmm@se words
of the substituent indicates the portion of the
substituent that is bound to the left element in the
depi cted structure. The rizyght nost dash, on the other
hand, indicates the portion of the substituent that
is bound to the right elenent in the depicted
structure. To illustrate, if



the depicted chem cal structure is X-L-Yand L is

described as -C(O-N(H) -, then the chem cal woul d be
WOQ@ABMBE H) - Y. [0093] Wth reference to the UBET/US$200$1€76594

wor ds "conprise" or "conprises" or "conprising” in

this patent application (including the clains),

Applicants note that unless the context requires

t herwi se,. .t hose rd 4 009/ 039135, .
e used on SRR b ARG IR B 1 1S, P MACREEH D1yt i
exclusively,iand grasAppldamgintenditach hethogrverrdsdo besa integrqedein @ dnstruing this patent
el usivel ther than exclusively, and that
apphcatlon’A%Ed%%a{% is}é/lfnﬁ eglﬂ‘éf' each of those words to be so
[0094] Chembempoftverd harbeennst tagenerate tiesoppdund hamayip kicittdnoapplication.
o091 o406 UL AR S B 0 R R oo
molecules apgtresait iap pisordatd arangenhdd0ffl]do hhefotne s distiguizhgtiodtgstal &sdtice or unit
| Q.a co d.refers to a solid-state in which
cll. When RIS Koo REP R bbb Rul ool L 80P o6 i e
characteristig cryastaljieerpeaks.and do not form a di stingui shabl e crystal
l.at t it cell. Wen subjected t -ra er
0091 B LSRR M0k o S5y o ISROTHRIE! B0 i uBORES
compound maaiscules h@ragratged itsforns a distugguashabilaxay gt dedttice (i) OQBfi]sinpliéstih@iigimble

. "Gk i forml. as appl.ied to C ound,.refers to
unit cells, a%dc(g%ﬁ%@l-ngtdh TACoR PYlISTLRr2 %éhené%bﬁ%c 6631%%1%%3' ¢ g BHYs are
[0097] Theaermdipguitst”, tuolefsontharaiselistified) meats aliel cheraicylpusity dfatcbmpaing i )

.. C [i.si LStinguishable wunit cells, and (ii)
accordmgtoycl%g?eéﬁh%ba?glp??ra%}/'i on pattern peaks when subjected to
[0098] Thedternayphasediusityl” orpans tOSA-sthtegutigrofia CEuduhd With teghessa particular

. ' ugd fi t he .chem cal puri of a .
cvsaline GAISEAA% A AL bt IS8R SISl B Dl e
methods. The term "phase purity" neans the solid-state purity

a nd.with regard to rticular. cr al line
10099] ThernpfBERAOHRS b b R Ve B B i 3 gprnof.
and does nodhecesyarihpinttdy a bligh flegaest df olendcw pyrity /dth respaet foatiser cdr}dARs.

" n-phase pure' refers to purity wth respect to
[00100]The£{]ﬁ’e?§g{§ in%?gsts}g{gqogfiﬁsﬁfg?aloﬁe conmpound, and does not
[00101] Therterme'd Sy " inkepns thpinggraviniegle addgsiee of chenical purity

L1 h - n mpounds. [ 00100] The term
[00102] Theﬁ%&Rgs%sng“g% ‘@ﬁ?‘?{%‘aﬁ%&@%ﬁ Fotnsey i on [00101] The
term"TGA" neans ther inetric analysis. [00102]
‘The term "DSC' neans di %%@Xh%i al scanni ng
[00103] Thiciayetipmistdirgeted, B, paCopoupaisds th8kqdpnylniasil dermatitds dat | S
correspondlgis{&cg&r?%foi lﬁf”t' to conpounds that are phenyl -uracil
erivatives at correspond in structure to fornula
lI: R ON /OR2. IIUNl:: \' L\ R R3 RS

[00104] In these compounds, ==%- is selected from the group consisting of single carbon-carbon bond and

double carbon-carbon bond.

[00105] In some embodiments, =tz isa single carbon-carbon bond. In these embodiments, the
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(1) R4 [00104] In these compounds, - is selected from

the group consisting of single carbon-carbon bond and
wW@lowbha91gar bon- car bon bond. [00105] In sone  PCT/US2008/076594

enbodi nents, - -'~ - is a single carbon-carbon bond.

In these enbodi ments, the 15 WD 2009/039135

PCT/ US2008/ 076594 conpounds of fornula | correspond

compoundsI fo%tn{_lﬁ tcigj rf‘eﬁ)‘tﬁydj‘ IS} {{]rﬁ_f"’%& tn%\f’ %S{mn?l?%;l eRi rtndkclié

ot her enbodi nent s, -RA* - is a double carbon- carbon

bond. In these egbodéfentg the conpounds of fornula

| correspond in to the follow ng fornula

(i.e., formula IB);} RL1O N\ /O R2" YNL R R3 1:

R5 (IB) R4 BI. N 107] Rl is sel ected

fromthe group conS| ting ydr ogen, nethyl, and

ni t rogen-protecting & oup. F0Q108] I n sone

eMmmnemS,Rlisr%moem [O&Dm In sone

embodi ments, Rl is ndfhyl. R00110] |n sone

embodi ments, Rl is selected fromthe group consisting
[00106] In ogifer hlybkrdalgems arer weidhytle caft@pLarbpn bonds dntbese rimbodiments, she

compounds %} orrgul"e;l I @{nirers&%ﬁ% P&u%{u?e t% egfolgovy H%fon?lﬂ? i e.e $§tmula IB):

are
|nterned|ates for thmlpreparatlon of conpounds of
formula I. Nltrogen- rotecting groups suitable for
preparing conpofl nula | are known to those

skilled in the artj. BZ Substltuent R2. [00112] R2 is
sel ected fromth oypi copsad st ing of hydrogen, halo,
hydr oxy, nethylR* cyc opr ofp and Reycl obutyl. [00113]
I'n some enbodi ments, .2 i g orogen [00114] In sone

enbodi nents, R2 is halo I rsuch enbodi nents, R2
is selected fron1th€n§roup

R4

BI1. Substituent R’.
[00107]R' is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group.
[00108]In some embodiments, R! is hydrogen.
[00109] In some embodiments, R' is methyl.
[00110] In some embodiments, R' is selected from the group consisting of hydrogen and methyl.
[00111]In some embodiments, R" is a nitrogen-protecting group. In these embodiments, the compounds
are useful as intermediates for the preparation of compounds of formula I. Nitrogen-protecting groups

suitable for preparing compounds of formula I are known to those skilled in the art.

B2. Substituent R.
[00112] R? is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and
cyclobutyl.
[00113] In some embodiments, R? is hydrogen.
[00114] In some embodiments, R? is halo. In some such embodiments, R? is selected from the group
consisting of fluoro and chloro. In other such embodiments, R? is fluoro. In yet other such embodiments,
R?is chloro. In yet other such embodiments, R? is bromo. In further such embodiments, R? is iodo.

[00115] In some embodiments, R? is hydroxy.
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consi sting of fluoro and chloro. In other such

enbodi nents, R2 is fluoro. In yet other such
wepodsarents, R2 is chloro. In yet other suchPCT/US2008/076594

enbodi nents, R2 is brono. In further such enbodi nents,

R2 is iodo. [00115] In sone enbodinents, R2 is

hydroxy. 16 WO 2009/ 039135 PCT/ US2008/ 076594 [00116]

I n Some .enbo R2 is nethyl. [00117] In sone
[00116”“0%’ eaqbﬂelmtentsq*?ismet%ycl opropyl. [00118] In sone
[00117]Inm@mbmnksts,msmlo@wylobutyI [00119] In sone

cted fromthe group consisting
[Mllsllnsofneemgr obng?}th IBZInyIO% I;3dr oxy, and halo. In sone such
[00119]In @ntwmbnmnksts, Rs sefeced tﬁemtthmlgrﬁwmnmhmg of lmdpogemnﬁatlaﬂ ihgdroxy,
and halo. 1§ ts%mé/ sug ugrﬁh]dd e (%,s &lz is seleé‘c?éf? 2% the]c lfolillg L Qusisht ﬁvﬁ ogenl, r&ﬁtrhyl

IS S

hydroxy, fle@nsing thlng. &f Othdfl'ySdCV}DE@lh)dlmmE s selte;ctérl oo, thcagrduﬁ éotusxstmg of
ot her

uch I ment;s %
hydrogen, mg{h%i ehyd& X Saingl P%ré)' 0 er ga f-emb ltn}eytissl%j is lt] ge)t} froglnr%e group
consisting (6ﬂ1nlydmgen inathylehydmb)lyeindshbl‘b Hﬂbﬂ@tlﬁﬁms ¢mm1ﬂ’lﬁlt§ 8f aatleded from

M TR N N T T,
selected fr(meﬂhe grtoepi cdnsisting dféy@}'bgﬂnpmethyisln)sltdxy,gmdﬁodby dr ogen,

[00120]In %Qﬁbbdﬁ%gg qﬁis segecgag 81(1:13fée Oérg%écrz%g% sr’%mg B of %yl%ogg% rrréelt}gtl Iaﬁ% halo. In
some such cjﬁbddynhncsgﬂﬁ;s sﬂtectthyﬂrqm ﬂn@rdua kansistimg ofshgdngalumhthyl fluoro, and
chloro. In &Fg%gcélw%ﬁ)%&mer? % ??cfe Orrogl r %g?ll} coﬁfl 2 Ph)h Q%Seﬂ éiletl%g and
fluoro. In )@tj@therend:lmﬂnhmémteets ]R(’2is se%ecﬂadlf&ntthelgnbup)mnmktmw byfrogen, methyl, and

eoro. In 7R L DA RO i o e BBt Pl Bty and
bromo. In fugtheiss¢h emgpodimentsdR Dig eeﬂlecteldﬁtohtythe gramglconsibtingrod hydrogeyi ghethyl, and
ot her such enbodi nents, R2 is selected fromthe group
consi sting of hydrogen, nmethyl, and brono. In further
[00121] In e hméndnmdntscdﬁtlsselemd fromgled gmtpexdnsﬁstmgpf Inelrapen sl halo. In some
such embo&h%glﬁé %le&fed F’Xr%rt rmga cggtl hlh% 8f('jhy:aro§er|1 u%rogirng lj’ﬂﬂ%r(l In other
such emboctlmmtai,éi2 isrglected hvnirtlmawoupamdslsrmag of hyldrogeoarg flustec hn yet other such
embodrmen?g:ﬂh gs Cfe cr%dc' fror*lrr\)%he c%;sou%ecor?sc ff h grrgg%%a%g hlggop I %Iﬁ) her Sl
embodlmem:er (4] snleq:tedsfrorﬁeﬁw gowebwregloﬁhydmgtﬂmd @rquo Ie Gunthesduting

t .ot her h
embodrmen?s];rgoé%&gcgc?d’] fr(a@ géou S n51stL1n%qu1 dr}%gef‘rhaendgr Sup consi sti ng
of hydrogen and chl 0p9.¢ }{ d)é?' 130t her such

3errbodl ments, R2 is se romthe group consisting
[00122]R sfselpgtett fogre ﬂlemmpmﬁung dirhyfliggtn balo,swig,and methgbl i Imsorhessuch

B tin d n
onbosimrE 38 SELEEHH BT 5 S SRRBL IS AP o
such embocfmngm Rés @Ie@gqbfrgmmlm goupregnsistinfyithydgeen, chlatopoxopaial, mﬂ]li)d In yet

| p3 odj nment s, el ected
other such omhlentljbﬁcfg %gi?ctefﬂ%om thg n% ?06151éthng off ?&dro%ensbd'xnoqo OXR; d'md mnlhyl
In yet othermlhyrlbodlllmntg{ R5p sele;:t,cd[froeﬂb@gipu[eq:m@stn@&f hgdregghgode dxo, and
fromthe group consisting of hydrogen, chloro, oxo,
and methyl. 1n yet other such enbodinents, R3 is
[00123] In somk embedimernte R’ tineelegied frpm dleeresduptconsistiog oﬂwdmggre rhaloknnd moo In
some such é?ﬁ‘%dm?eﬂ% gelts Igé{ected fh{rh t‘hgfgrogé1 D&lrs?t%r‘éccﬁ h?(ﬂﬁ% gf ﬂ?o% ahd ox(&) " other

sel ect om t he group~consi s ogen,
such embodiments, erjs seleetechirpm the group consisting of hydrogen chloro, and oxo. In yet other

iodo.

methyl.

such embodiments, R? is selected from the group consisting of hydrogen, bromo, and oxo. In yet other
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[00123] In sonme enbodi nents, R3 is selected fromthe
group consisting of hydrogen, halo, and oxo. In sone
WG awbogaodi nents, R3 is selected fromthe groREI/US2008/076594

consi sting of hydrogen, fluoro, and oxo. In other

such enbodi nents, R3 is selected fromthe group

consisting of hydrogen chloro and oxo In yet other
such embod%eﬁg is I%eqecg%ir}ﬁorrathg éreoHp c%nrsgtﬁrtlg o%ﬂﬁt%o%en 1od(f 52}? ot her
[00124] In sdrde éMboﬂﬁﬁ)@tSORgfk3ﬁedﬁﬁlﬂdﬂSﬂ16@ﬁﬁlﬁ&ﬁﬁBﬂng c;flhydtrogmmdl methyl S,

el ectad firom the group consisting of hydrogen,
[OOIZS]IHSO%GGH,%O%M 6% ﬁ ' %f%ef] In some enbodi ments, R3 is
[00126]Insofe¢@ottoedndntsom’tshretlg’ioup consi sting of hydrogen and
2 n sone enbodi nents, R3 is hydrogen.

[00127]InS{%%%lﬁdu?gn?sﬁng]oé{)modl ments, R3 is nethyl. [00127] In
[00128]In sm&ﬂbﬂﬁﬁtﬂﬁhﬁalo% dogne Exah. en{b@dlfi@l&]s R3ns Bwne In other such

a
embodlmentls,git(wlf &hgfrg f'ri 3ﬁ:t tth r espaqsel% odlmeﬁj%,gl?dsné rg{ng ‘Ier}r_lgrtger 53%1 e8‘lb8d1ments
R’isiodo. | n yet other such enbodiments, R3 is brono. In further

such enbodi ments, R3 is iodo. B4. Substituent R4.
[00129] R4 is sel ectBddSdbswymmt RE group consi sting of

[00129]R* ig %{?3}68 )"i(}ll)ohyth ﬁx%lﬁé;? ogll)s/tlngaolf XIQ ya:lka/k Qik%% al 91n19itr0 acélhr%o azido,

alkyloxy, alleny/lnw; alaylety, amimp, rmgmdcﬁr(bmﬂl,,amaiolsyfcmmll &lbyiylilfonyl carbocyclyl, and

heterocvelyCREROEYCl yI, and heterocyclyl, wherein: (a) the
Y am 1o, ani nocar bonyl, and am nosul fonyl optionally are

sulg} the amhmd, aniitl(harbo(l}il)and aminosulfomyd optidmally 4ra euitsttuted with:

Ialn g; Io en gle Ete lnz I)Sc?rle oﬁ Ew ut)stﬁ)uea{s dk%ngéjr{?l]y seclecitesd édrﬁ {i%)grougvo

subst it uensiging Ioéitlkyltaﬂgaeylhdkynm tafd atlkbdswhﬁonyioornl t rogen,

forma singl ;%g/ﬁo%g?{‘ﬁ{e% ﬁﬁty 9 tJher vflﬁl)thé z!}l%flg Mfr%igen form a single-

al kenyl , alk oxy, enyl oxy,
and al kyingefecaeydlyl, opti onal I y are substitut ed Wi t h

t
? E 3"8@8 %{/lealﬁéhgﬁ gaitl(ﬁlnw}‘ rll.tllé'l(i’] g %@S@g%ﬂ talfk%{r%y?c%(y(:“e?nd(;“aﬁ(aftsul?onyl
optieneaily are shigstitutedyvwyithaome nomoxalsklgptlmmys 1nﬂ¢pembhﬂvy$e$actey lfrom the group

consﬁs%?? OFY: ‘f’(} )6!(0 nm%n%' Fc? LS fig g&&o Y; ’alm\’\nlr%)e all‘llgyloxyogrm%e\‘;\}gmlylocarbocyclyl

onal I’S 'su I'tu
andbclbscyctylll,emeeem ndependent |y selected fromthe group

consi sti, ga |$1 %tb%%(v@ Lssay, %ony{ikynyl al kyl car bonyl ,

al kyl sul o) QY car car bocycl yl ,
het er ocycl y| (lb(a]eb)ogzga;quysttmmy lindepandently selected from the group

o ot pohk Sy Ol ) o0 HORELLNE SR |

toget her w't
het er oc yadkyydxycaabraryl, c«')rbdcvldylchﬂtetrwykyl yarbanydyhéiybantycl yl

opti onalﬂe}ém%g,cqylg&pls&itut ed with up to three

(2) two substituents that, together with the amino nitrogen, form a single-
ring heterocyclyl, and
(¢) the carbocyclyl and heterocyclyl optionally are substituted with up to three
substituents independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo,
0Xxo0, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl, and heterocyclyl,
wherein:
the amino optionally is substituted with:

(1) one or two substituents independently selected from the group
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substituents independently selected fromthe group

consi sting of al kyl, alkenyl, alkynyl, halo, oxo,
WORG0p/03918yano, azi do, hydroxy, am no, al kyl oxyPCT/US2008/076594

trimethylsilyl, carbocyclyl, and heterocyclyl,

wherein: the amno optionally is substituted with: (1)

one or two substituents independently selected from

the group . 0 /
cons st | Ry aihe ST s At iR B oy
al kyl sul dligrigaycarbaiyk garbooyclal, baergéyclyt zatbocyyglylajy], and
het erocycl vl ., carb clylalkyl, and
het er ocy%ellt%?cgf]%@kye?r/ (2) two substituents that,
t oget her wi t h(2) tve sabstinents itttat, oagether Widrthe anieb niglogen, farmg single-
het er ocyglgﬁeter%cogllso] In sone enbodi nents, R4 is
sel ected B om eygr oup consisting of halo, alkyl,
[00130] In serh& embyddjmenltsg R slselecte franpthe @yomp oonsatingief, hakal Migtloatkenyl, alkynyl,

. al kenwl ax | kynyl axy . am no. — am nocar honyl
i, eyanc kR MG P R o R e, SEREOA gy

alkylsulfonytheshbocyeipd,lapdl hetevaeychil,iwhetelve ani no, ami nocar bonyl, and
am 0 ' Ly, | ith . one
or DSt Ahoc b BI04 b nBhoR BRI P alillica Mk
group consi stl) oy cwiwasukstityenslihdepsnldently|sklyetyd fromathet group
al kyl sul AT ubst | ts.that, together
i th tne B Pkl R Shd MBI
het er ocycl yl . (2) O@1sBldtitients gatyegethiaroditnbaisino Rdrogs, form a single-
sel ected.fr,omthe group consisting of halo, alkyl,
al kenyl ,rmélfggﬁ%/cysyl' nitro, cyano, azido, alkyloxy,
[00131] In seth& embddomants, R lsyelydtakiyom teigroop cansistigoefhblonalkyl, alkenyl, alkynyl,

. i NO | fonyl rb Lyl .. an
g )
alkylsulfonyd,| chapbeyely], andl keserpéyoky, whatekyny| oxy, and al kyl sul f onyl ,

opt j I t ' 0 QF oI

R
optiglqlis iastshbrgituedd Wit aie oomore snbstituents Dyiepeadently sedeted e thx group
confBRP L Y 0 TR S G RIRAC oy A0 s
and Sefbotyclydivebraan:t h: (1) one or two substituents

ind ! L = I sti f
alky« arkengp SPFEhEE AR N OO0 2l Ryt sul Fony!

al kyl oxycar bodyéne o¢ vdosvbsticients indepdndentlypelegtéd from the group
R O e S S T T
form a silindéxycarbinyly carbocyelpls atrgdycly], 00 b3}lylatkys @nd
oTood) Tl gy 37 o o671 om he aroup const st ng
(2) two substituents that, together with the amino nitrogen, form a single-
ring heterocyclyl.
[00132] In some embodiments, R* is selected from the group consisting of halo, alkyl, alkenyl, alkynyl,
nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,
alkylsulfonyl, carbocyclyl, and heterocyclyl, wherein:
the carbocyclyl and heterocyclyl optionally are substituted with up to three substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo, oxo, nitro,
cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl, and heterocyclyl, wherein:

the amino optionally is substituted with:
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nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy,

am no, am nocarbonyl, am nosul fonyl, al kyl sul fonyl,
w@2a00bosms3 yl , and heterocyclyl, wherein: the PCT/US2008/076594

car bocyclyl and heterocyclyl optionally are

substituted with up to three substituents

i ndependently selected fromthe group consisting of

al _kyl , al kenyt 1) oﬁé M\QX LubftE@&%n?s’ m&?f)gndeﬁgﬁifgfted ﬁX@% group

azi do, hydroxy, am no
car bocy ctopbistirerd akgl elkcuyy @lkyilyl alkyéqaélonyl ztlkbésuabfnn)rio

peri UsootybSEEHIRA b E b Biocichd, o SN
i ndependis¢rbgyclybllottoed fromthe gr oup consi sting of
al kyl', al kenyL 2) 1+ | K%Qﬁue’nts%%l X&g%ﬁ!r &R}Y he a@lnl%%lltr%olélﬂt ?&%la’smgle-

al kyl oxycar bo car eroc
carbocyctlyglwtéfWYplyhnd heterocyclyl al kyI or (2) two

[00133]In S?S}ﬁté’%&l{)cgdﬁggﬁtf R hsasIelect'étﬁg? n fhie C&; p C ns‘iélﬂg%%{b fﬂm/lt 519&1911 alkynyl,

ma singl’e- ring
nitro, cyanog aetidyd alirglnxys alkeyloxy, @@wwﬁanﬁnmmmh@r@nﬂummmﬁ‘p@ﬂ,l ng

alkylsulfon}gfzclza o'c?c‘%l%{éé&tgro@%%ﬁﬁ NWlereit! KYNyl, nitro, cyano,

enyl oxy, al kynyl oxXy, am no,
(a) mammaammnWbonMWMdsmlﬁylbf optignakly Iaseushlﬁsamydd with:

e SXe{) %]%t ifide 8%%{1%61 sele?ﬁhc?ﬁgﬂl aﬁ‘%’ ctol?se?stﬁg‘of‘ﬁkyl

car osu
alkwbsﬂdalmuowth (1) one or two substltuents

g{‘g?ﬁ fﬁ%d%l'ﬂ%}lté{enfs%a‘? Cc{)]g%ﬂ‘ L{x;ﬁﬂh‘é Qﬁln?rn?g)%elf \%g%lsas%x]ggru?em .
het¢rbyelyl;andjet her with the am no nitrogen, forma
(b) ﬁ‘le%ﬂiﬁ/? afkle};gkallpﬁglegli?ﬁ%{)&é Xlk(Tng ah{}%g{/ﬂ){(}? aﬁgﬁlylk‘onylataﬁﬁ&y/élyl and
heterocyclyhbp(yhzglyl affoﬂ'qlw;tltutgchwtﬂ@mytoltl}rbe suasmments atdepandsntlyysklected from the group
consisting o?ﬂ%lb o&gl 111% %gfeﬁlodﬁd%t f@’edg({xﬁga é(#ig)é)g ?aru;uy%ﬁ/ and heterocyclyl

tuent’s’1n rom’t
wheremthecaonmMlpnvglyo#suhaitut?dmtlo nltro cyano, azido, hydr oXY,

anclapifrks S GH RAGYHHy <80 BERBIARKE hiiine pigon
alkenyb albynytlvadkydaathonylt leﬁiu%fon){iﬁbélf)@xdm;ﬂidgl, i%bcglytleﬁ helftqrrgfmclyl,
a : ,
Caﬂg({eg 19519#‘1821&@{3&&0%%9? I(i;lnyly al kyl oxzcar bonzl y
car Gobtyciupstitudntstteat.dogettiey with the amimoajtrsigyn, &rkyd singdgadng

hetQS ECYCWl al kyl, or, (2) two substituents that,
%Ely er wth the am no nitrogen, forma single-ring

[00134]In Shmt: embediwents, R* [is06lEe1q from tegrepenirintingefitat, alkdl, alsenyl, alkynyl,
t
nitro, cyanoé?%(cgog %/I?glo%f, E%r%&y?%?}%ﬁ?lg%QQ%léob&Hﬁo&i oﬂ?la?rﬁmﬁgulffwlyl
alkylsulfonyl] daghopyabydyand dktespnydidxwyhereri no, ami nocar bonyl
the Qﬂldaoﬂﬁhéﬁ%hyl V&}nﬂ'aﬁﬁﬂo&ﬂ%ﬂ%gl% 10naﬁ9 gulggﬁlysﬁ uYed wifh!! d

het er ocyc 0, am nocar bonyl, and
am Hosud ¢rc§W9 Bubgffmwrtmaddpyndan@ sslsrbtsd frbruttl@cgrwptdonswtmg of alkyl,

alkenyl, and alkynyl, or,
(2) two substituents that, together with the amino nitrogen, form a single-ring
heterocyclyl.
[00135] In some embodiments, R* is selected from the group consisting of halo, alkyl, alkenyl, alkynyl,
nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,

alkylsulfonyl, carbocyclyl, and heterocyclyl, wherein:
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(1) one or two substituents independently sel ected
fromthe group consisting of alkyl, alkenyl, and

w@bkdogmsdi3s or, (2) two substituents that, togetPE&r/Usion$076594
the amno nitrogen, forma single-ring heterocyclyl.
[00135] In sonme enbodinents, R4 is selected fromthe
group consisting of hal o, alkyl, aIkenyI aIkynyI

e i fkend G PG SPamasatibrBiss o B VR

heterocyclyl oatidmalty &t yilbstitated V\h‘ﬁﬁl@ toothiee bgﬂstltuwdmnéapmdeﬁlﬂy dABcted from the group
consisting otzl-l 9/ 0391:{:%15 ?}E})]I%gé‘(l%/@ ¢ 30 ré»%; ?r?n%g' allg?%yﬁc!ar%cx{clﬁ ang r}]1¥te1’ocycly1
wherein the ahllny b;stuinﬁldmly bybsttarel odtic| yl | and het er ocycl yl

opt i onal | I e ubst i t ut

d W 0
S)t e Of fvo subst ents 1ndl e%ep ntlg eﬁleec(tﬁldgrg thé igfr}o?lﬁcons1st1nl§pof alkyl,
alkea}dnﬂl{}&yll mlgylodrbdiral a kyblxlﬁmyhalkyloxycmjva’[}m car@mxdtyl hiatgabe iy,

carbméfl}i)allwﬁ H%L rXWSg,?ﬁ ?%ycl yl, and heterocyclyl,

op |oriaIIy is substituted with: (1)
on€2)awo substisenis that, togethe withdisarinkenitrbgen sfotne 6 tieglefring m
hetel hec roup consisting of alkyl, alkenyl, alkynyl,
(ﬂéyﬁcar bonyl, al kyl sul fonyl, al kyl oxycarbonyl,
[00136] In sayar dndoyinieyts, Rhesmom;fcdnythe gromacdnastmglo}ﬁh&ib KGHHCs-adieyt] C-Cir
alkenyl, Cz-(l?4e§lk§/trnﬁ£¥c{;\}¥{(g ég aelkyésf,)lﬁiﬁh PR \-(/)\cgréaﬁgy% dr m(':!’ ?%trrslenthrg:raetd h.etergocyclyl
wherein: heter ocyclyl. [00136] In sonme enbodi nents, R4 is

ael_(%ﬁflee ?IRIL{) 8p 8??1%41 C%'utli)tute sihSt ! aFLlPsté}uefn’ts 1ndependently
sele@dd fodn ﬂielgyd@ wbdsisniyg of a(lI{*y-l @ﬁ(en;éldﬂ(mylchlyil a,lkyimlfonyl

5-6; e et.er.o er.ein a .
optPORET g~ P ceee Al B g iRV Bl df Bl one
or nioruj;apmméetsuﬂdypenﬂeiﬂgcselemiedffrmnhb g2up cm;stmgnfshabt d))mgh}(dfoxy,

kyI n kynyl, and al kyl sul fonyl, (b) the
alky y’é& We l?ylé{!& ?él al kenyl , and C2- C4- al kynyl

0 pt(c)(jhm(]:j Qs-wlg)csqjngnd §-Ginsahberet! hetenoeychd pptim:aﬂ,y are substituted with
up t ﬁ{pe% l%sH&nnxtn‘g %ndgp%ﬁge%ﬁgg lec eﬁ f%%l i érgup {dgglf ln)a;) aﬁ}/]loallleenyl

consi
alkytylj had, hryda;mhq,lwhewnd (c) the C3- 06 car bocycl yl and

5-6- rrenJQﬁraen% hett%%ﬁié%lss §L>()§t1tut9(i WRh ojil 0¥ o s%b##uen&s i 8%n%8ntly

wWth up uent s i ndepende

f r csahecttétéfrgn dupgrmxpmsmmtmg]gf aﬂiﬁ/l alklﬂy;}l,, all@hylemdl a,lkylsalfqumyl
the (0]
[00137]In somqben‘tlbo lfR %ni{ 1ts l%el%crtlegi f%)rm tP V\go %%OHFISt%nl%ed?] tb 914 a pgh gé:ﬁl{(?nyl, C,-
Cs-alkynyl, swhe 61, €d-afkybnifortyd Cg-lﬂb-mprbcaynlsl std ﬁg—nafnbaﬂe&jlétﬁroajcllgfk,nfgherein:
o BN O A0 oo R0 L BB ety
sele@téd Bim 4 gahﬂ’pycbnsmﬁﬁg Q'iZIalla’Il klécnwl all@ﬁyl @ﬂ a&iyll@ylfyﬂy,l am no,

é%ﬂg !é%lﬂ%lé &S alkenlyl flnd er K nyﬂ c%/ptls)nat%H are ¢ substltuted with one
or mnopi substiaiehtg mdapemdémlMselemﬁcfmm thh goop C(b]lSlSthgI)fglabS(ﬁXOt hyelrnixs,

den se% ected fromthe group consisting of
alkyiq aﬁ rlni]ﬁ(}éylél'lyl kynyl, and al kyl sul fonyl,
(c) the C3-C6-carbocyclyl and 5-6-membered heterocyclyl optiona]ly are substituted with

up to three substituents independently selected from the group consisting of alkyl, alkenyl,
alkynyl, halo, and amino, wherein:
the amino optionally is substituted with one or two substituents independently

selected from the group consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyl.
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(b) the C-C4-al kyl, C2-C4-al kenyl, and C2- C4-al kynyl
optionally are substituted with one or nore
wasnssent s i ndependently sel ected from t he BEDURR008/076594
consi sting of halo, oxo, hydroxy, alkyloxy, and
trimethylsilyl, and (c) the C3-C6-carbocyclyl and
5 6- member ed heterocyclyl optionally are substituted
o gdhre stituents indepe S
[00138] In soln}e e{ﬂbﬁlﬁ g‘nentrs olli,l ps %egeﬁgélg kS%rtolm ntlt‘ne grpup. ‘fof(lSlf 1n§ F E t(‘lll),b“'agﬁﬁyﬁ%'s%
carbocyclyl, bl H6- n&nﬂbel&d'heterocyml}é,rvdlemn the anino optionally is
t|t d Mﬁt t Rat,] e nden
ol B Froabl bR el R o 5y PGB Aa ey
selecaddld’;umyih;: gamd ctaisisyil§(nﬂhhkongbdo h}@ﬂox‘y\@ll@m@@/ @8 wiB&hylsilyl, and
076 3 I ! o -
seI QQFZ@ é carbo%}l] 1 a[rug g-é-gﬁg%lg?lgt%c%ﬁ %gt:lc%’gm ate sd%él’ntht%d with
one @IwCAubatitagrits mdﬁwﬁi&nﬂ)cmtdoted yromythe graupccobsiGingefriiylelhlo, and
cIyI wherein: (a) the Cl-C4-al kyl optionally
a&yﬂ@% %nqltuted with up to three substituents
[00139] In sanrechetbedichents) B is ssdcted tieoh the grout dvesigfing phaia € iGs talkyly CofCs-
e OX I OX alk ony, and trinmethylsilyl, and
°”bmwdyhf%£9? n%ﬁm?%qgg?(%%yc ‘and 5- 6- nenber ed
he (®ntiocqeCydlkyd pptiapaly is yutanteteé wlith ond ertterd swlistitnentpindependently

] | nden e d, Hh8 roup
sled b S R PO R S S S RE S e SR S
[ 00W)38q C-Es-soimeydyibod S-GemnereRiectemcgiil @ptllcmdllsf arombistiteted with
ns C :
a sul%{lﬁ)l secl e<1 fS om ng Eoug cgnshgré% éf élﬁﬁ/ é?aéngagd 8@‘58?%%?&%
[00140]In so@m)entbbém@htscﬂ 1akqupted<ﬁxptn tbﬂgtbhycqnsstmlgbﬁct -Cutled, G-€Ch one

bst ;ht uent q}dee@endent ly selected fromthe

carbocyclyl, and%gl?neongxl'ed eteroc cyl ® 'OXO, hydroxy, al kyl oxy, and

tr |(ait3heh§/1| Gl 0p1amdll)( is JultstiteteCYtTHp cathive sybstipbntsindependently

selec\?médﬁﬁ!ﬁ?{gf@gfj %g s sﬁ%riﬁ&ﬁﬁﬂ oY oé@d o‘?;g,mu%ﬂo@r eﬁqut}ﬁ%étkﬂ%d% t%lﬁ'% .

of (k) tkg/CrCh@lﬂ@cydyidn@B%yh@mefed hytemayaiyd opt[lcﬁﬁljlylﬁ]: sybstituted with

one grgﬁg Is@%!?%gﬂtgﬁﬁ%a%n%%}y eEecFég lfr tt&gr&gp JHB 6%&@ E‘?Mﬂ hal halo, and
alkyuléonyremivex ed het er ocycl yI wherein: (a) the

[00141] In so%e ‘r?fk {i‘nl%}{{ 19@%‘1’&% lé%n}tﬁygc’rglps%ong%{ g%f}%.l(t) q?rggut%loC% ree

uents in epen rom
carbocyclyl, amis-ﬁgtem’mgredﬂleth@bmlylmdwrelmydr oxy, al kyl oxy, and

t r | - Ch- )
G sty G By 08 e T PR EYE et
subsmuertt selented foom thagrep bstsistivgoftatkyl, halepod dépmist§onyBngot ed

[00142] In sofnfe 'E}btoﬁkﬁeo ny amgez%?‘edE‘{%Bﬂgié)tfo‘lp%oé%hnglgg%g&u%QE C6-c§ri)ocyclyl

and 5-6- menﬁeteétbttewcx’qlsdnwhdmn group consisting of hal o,
t erﬁe é) arqog;%'l q:gnd §: @ ! bo%&%('&ﬁé_t%gayg:g/} tlonqﬁz are su%gltuted with a

h et ero
subssmént ndndyet%dn th@lgmup ctynsisyhg dptkyb halb) apd a&glsslfdmstarrmwt ed

100143]In scff old b%dlrl%l-ﬂﬁsl‘]& it L«%‘?él%d%ﬁ%betﬁ %ﬁ% %ggﬁth‘lpﬁg%l%@ﬁ%ﬁ%@ﬂ ng
carboxyalkyrs tmgwgsmalmnmlkymlmqhmmw@d ArybraioRpsiratpeycly,
alkylheterocfc%ﬁﬁieﬁ:%c@&yf?Lal&&Fﬁo’cﬁWl,yallkyls%én%hﬁﬂ Ql?(pe}{f}ll%llfbnyl.

[00144] In some embodiments, R* is selected from the group consisting of halo, alkyl, alkenyl, alkynyl,

nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,

alkylsulfonyl, carbocyclyl, and heterocyclyl.
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and 5-6-nenbered heterocyclyl, wherein: the

C3- C6- carbocyclyl and 5-6-nenbered heterocycl yl
WOpib/oskBi y are substituted with a substitueneCT/US2008/076594

sel ected fromthe group consisting of alkyl, halo, and

al kyl sul fonyl am no. [00143] In sonme enbodi ments, R4 is

sel ected fromthe group consi sting of halo al kyl ,

onvsin B3k S8bben SRR B MR bt by

alkenyl, C2@44a51tl}/ﬁ1§é1 a0 ﬁ’;-l(}(-la]kyhellf(mlyb CyClg yzirboclyeiiybami’r ia@memlbyﬂed heterocyclyl
ul fopyl am no, . and al k Isul O

i some sudfbn i B s 1S i e il PN S PP e S

C,-C,-alkyid, alddo0C;-a}- klyillsul%kleﬁyd:a,rb(ﬁjld{y&raﬁh 5-6-inehbeded leyeacgclyl. In other

such embocgzI dS@dF Bei%fg%m@% grg ?ogﬁ%/;fng of E%i%ﬁ %Ta}l(é/ﬁ?'z-%o-alkenyl C,-Cy-

alkynyl, améa O0pCy alkylbulfoayidphealeind Sy myhberaPhetdayd09/ 039135

[00146] In sgg/gg?%cgglgr/}tg ?%séle@t%ggérﬁ engarﬁr)lg)f Oﬂsgstlggb ﬁgll_ 4-:Hlt(ysl CJ% -alkenyl Cyr-
Cs- alkynyl,@hnMCaCKylkyISI%nﬂé‘rCyG& &elmﬁyqul@d%—mblhmgd hetﬁmyﬂl@], In some
: 4l ony ? Clighy capd C;-
such embocgr_n%n_ ey ge t¥%%ro i cqns1st1n|g 0 alSXIIC% Qh%llé%ﬂyhgﬁ tC4 alkynyl,
amino, Cl-(]}iéhll't)&suﬁ’eﬂl}e,(:(t6e:drbbt3}@ml tahdé S-QmenIbetbd rhSHeB)bj/cﬂl}g. bf othalsach em’bodiment,
4. :C4-al kyl , C2-.CA- ny|l - CA- gl kynyl 1 NO
R'is Se‘“t%f-“&!hﬁ|g@ﬂp§8‘?sf58ﬂ§/?f?é1§:%‘%¥ﬂ’t%%‘é%ﬁ’yi ke G

alkylsulfonjieptehgcatdl syd-meimbered kddroarguch enbodi ment, R4 is

[00147]In ssé]%'eec odcﬁ?%tgq%é ettt ﬁgwf;l%ngsf@tc nsgstlgg R{)‘?ﬁﬂ Crgeligh Cr-Co-

carbocyclylCand(46- ﬁiekljtérsdl hfftﬁlgylclyl plhedﬁyd: sucﬂ Bldb(ﬁhrﬁemaaﬁb&rseldcted from the group
consistin 221 ] nt 2 St

o G R e Ay g T B TR TR By ot Pyt
embodlmer@RCﬂ;-salleétamyd)m tl@&{mlﬁlbemshshygwﬂ haloa@j-@palkyl, phenyl, and 5 6 membered
d - C4-al kyl sul fonyl, C3-C6-carbocyclyl, and
5- 6- menber ed heterocyclyl. In sone such enbodi nent ,
[00148] In Seheiembsdiments, R if setratet Fremglicaytpupronsitiag bNHQ,-Of alkyl, Cs-Cq-

C - G- al kyl | - C4- nyl - C4- al kynyl,
carbocyelyigpr e Byt GRS - CB WS BERpRTg ekl e Peh B g rove
consisting dfe&l; €h-atkyt ICycarbbaycipt, bt 5- S-ttt(ehlbaﬂiﬂ) belérn®yaly]. Infher such embodiments,
R*is select%gtl eC% e%&gurﬁ%&sqs%gg %51(9 15k a?l% ylp ena/ ma19d § f6 alcetrre%&ad%ete%ax'yl
[00149] In sa}hieybhlbodlfnemty,lR ipdeteatel fromnhb @enﬁ»mmag efthadhe teet-weylyC;-Cq-
carbocyclyl[ andlflg 1nemrt]>ere€ H‘?er%%?é%ﬂ somﬁu_c&r_ngcrdk ;i:enlt ; f"s%gl];gtgﬂrom fhe group

heteroaryl.

oup consi s
consisting daalbgmymmyl Cs-amﬂodz}'el@l- aehbéenedcbbred betaogelyy| In okirer sohe

embodlmeng OE{stSsF eﬁ A%E m#&l %oﬁ%éi’or_?s' relé?tﬁvﬁ)dte&bog)&:pgg}yg é;? -6- néﬁﬁlg)ered
heteroaryl. 5- 6- nenbered heterocyclyl In ot her such enbodi nents,
[00150] In sg?neléﬁlbgf klgli(;tg se sr??e{g%egl Igrﬁlaaq ¥ Onssli,tl‘%% Iop l%lg f ? &6 -carbocyclyl,
and 5-6- meb{b&ld B@telbcyciyhnh selﬁbslﬁbhmmbbchmerfﬂ# R'ss sskebted:freld tl’fergmnptchﬂmstmg of
tert-butyl g"fygcyé? néto' 6 er%])ce{eq heteroc?cl}lfly &11 otﬁ:% SL(I%% em%gé]lpn%rcl: ¥ cl&"yls selected
from the gretr;txmdslstmgtoﬁtertmﬁtyl,q)hg@ﬂ eand £d- rriemdmdl hexelga@ljp consi sting
[00151]In sﬁ)n%e embc%mientf }ﬁ 1s sof%cﬁg %rom(%l){ergrgu:%coamgmﬁ PP C3n8q__\péflebocyclyl and 5-6-
membered Bﬁ&ére@tsbld Ihrsm td’ch egbaliperty RE ls$blb¢tgi fioddm Ge-gtapabhsysking of Cs-
carbocycly hednyéi tnemt%ereé erjeroc r&g)g d hrcl,re ! eﬁ gnallgc%/dh eanoﬁllsgsLlected £ ?mnﬁle group

bodi men %1 & gr oup "COnsi's
consisting fophhm od ¥ @mmbmg/hqter@ylce car bocycl yI and
5- 6- nenbered heterocyclyl. In sone such enbodi nents,
R4 is selected fromthe group consisting of halo,
tert-butyl, CB-carbocycIy£ and 5-6-nmenbered
heterocyclyl. In other sué%



enbodi nents, R4 is selected fromthe group consisting
of halo, tert-butyl, phenyl, and 5-6-nenbered
wheaensdasy| . [ 00150] In sonme enbodi ments, R4 iBCT/US2008/076594
sel ected fromthe group consisting of tert-butyl,
C3- C6- car bocyclyl, and 5-6-nmenbered heterocyclyl. In
sone such enbodinents, R4 is selected fromthe group
[00152] Suiﬁa_%%_scérz)gl 20 ésgtrorhtht gt?otg(e: Qrglf)(ycﬁnhenlgﬁmaﬁ éf())g; e alnﬁyhe’é ﬁ%ﬁohgalro%lnatng ’phenyl.
[00153] Suifdbleihsteseydylt €l thefabo)m dﬂbedlglpmw pclnde) $orskamygle,dfiranyl, thienyl, and
dinvl. tert-butyl, phenyl, and 5-6-nmenbered heteroaryl.
pyriciny [00151] In sone enbodinents, R4 is selected fromthe
[00154]In s@m@ lembmhmsmtstR“ngselmf:ted:ﬂe@%wgmbmymtmg ofirdb, 3Ik@L and alkyloxy.
e t 6fs yI In some such enbodi ments, R4 is
[00155]Insomle 'éllti’ dmf)r?td%{t egygr oup consisting of C6- car bocycl yl,
[00156] In st emb6dinemh R dctettdtigt.ocycl yl . I n other such
enbodi nents, R4 is sel ected fromthe group consisting
of phenyl and 5-6- nmeBd SubditaptRr oaryl . 23 WD

onsrn ORI A 05588, AT 0L By s
alkenyloxy eatigmplory, aﬂ(yksh]tﬁpnyb)py,l ca@n@c*yh.glﬁgﬁyloxy,[@@i&ﬁl]sul&mytoiab lamd halo.

sf. h '
[00158] In s%glt %l:n]%g(}‘l 1¥ts SR lio sreletciﬁg frﬁr}%ﬁh gdgu&';oc%%s)}sglﬁ }ydp %%?%réﬁc}p lalkyloxy,
and halo. Is (54} 32 &anlbcrdlpqqlmmtn@ RRi4 selsctgidtane the grofup gcmststmg afthgdnpgen, hydroxy,

alkyloxy, a&cpﬁéoré #B%gxep iuc{;' %Qﬁﬁénlfy hl E%ﬁ@ct%&{g@f%{oup LQ mstséé ofl hydrogen,

hydroxy, albyﬁmd pmviefititosn. IR4etj ohet gich epbedjthentBR’ isSelbssed f[rczra ﬂte gRAIp consisting

of hydrogeri1 (Plgc}rg)élé al o%(;é aﬁf J;hef&{) eg'l je{ &H%rtﬁgcﬁl e?{bgcli)i&kﬁt? I'i?l e ge;l%gfi ?Jom the
group consmﬂlﬂ@fyyctnwen lmdkgxuyzﬂ]golgpgy, ;aidlbydngullﬁ ﬁmghbmuyh embodlments R 1s

| f | oxy, and
slected o FRPBIOHF iy R AV Bk ARG By, O e
[00159] In fome mnbbrhmgmtg 13::@hast|eé fromghegdroupydnsigieg of lmdd:*gengylydroxy, methoxy,
al,© e

and halo. IQL(FQ/&J s%xly l?o%%ﬁie ék irs S%lgctédg‘ggxll S?%H)ug n:?)n?%hr(lﬁ&hgdrog% flycdroxy,
methoxy, a M;ogxyln othgt sugh gmyodlra‘mﬂs Rf isoelected fmm)thh @roug lthlstmg of hydrogen,

@[?Eﬂﬂ ' ne sisting...
hydroxy, m oégﬁeoﬁo ﬁﬁf’/ﬂ Jﬁ%eigl%cﬁ%fnggc}l&glﬁ% E& egthcg?%Ing{L r%rcil}é)tcogslstmg
of hydrOgeroﬁlVrkpxys osthoeyrbudivmmnt & fufker sehsmbedtimens, R® dnsetebted Gow tip group

" [ 0 hydroxy, al kyl oxy, and
consisting ch(ﬂy %etn me tmok{%{g ;}1?3% 7 enbodi ment s, R5 is selected
[00160] In Some mnbm;mergs,dh ps slentsd Qt)unml@ gnéuptwumsa:lgg nf hﬂdmmmydroxy, and
ggﬁj I ther such
alkyloxy. Ifil E&XJ'S u ecl?e (?16 mi?ﬁ selec%t%éju{r)orré gln &Foup cor con51 o?g (hfl'flsdro&n Eydroxy,
methoxy, aidedharyxy, al kyl oxy, and iodo. [00159] I n sone
00161110 cted fromthe group consisting
[ ] s%p;'@%gérgﬁgg%ﬁs lﬁ% r@dio%grrﬁet hoxy, and halo. In sone such
[00162] In sop supberimenss, RQSS liydroxgl ect ed from the group consisting
001 met hoxy, and fluoro. In other
[00163]1n ngnelg%géﬂg&g Xsd{l%%cyl s selected fromthe group
[00164]In smnsmb@dlmgnt@ﬂl hywetbgen,  hydroxy, methoxy, and chloro.
[00165]Ins|oﬂle)é§1£o<ﬁﬁllé‘rﬁ§ li;tilscgh&?’oom ments, R5 is selected fromthe
oup consisting hydrogen hydr oxy, nethoxy, and
brorm In further sug ?)‘fnts R5 is sel ected
0

fromthe group consi stl n )édro gen, hydroxy,
[00166] L isysstentgst fromahrigrpenkensistog QSGqR“DTC(Bo):rethelnm aiidwynlopropts , 3-ge,

wherein RASdﬁJj R@tax%%sﬁfs&ﬁléd%logﬁ oup consisting of hydrogen,
hydr oxy, and
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al kyl oxy. In some such enbodinents, R5 is selected
fromthe group consisting of hydrogen, hydroxy,
woreaobhosd3s and et hoxy. [00161] In some enbodi meP@BUSIBS/076594

is s hydrogen. [00162] In sonme enbodi ments, R5 is

hydroxy. [00163] In sone enbodi nents, R5 is al kyl oxy.

[00164] In sonme enbodi nents, R5 is nethoxy. [00165]
[00167]In io% fglgE d‘E‘nH%q“sg%&‘%ﬁeﬁ&P wﬁ’ne{ehngﬂ‘g %’ngl}?aéeo aﬁsgl SSC%IS‘!SECPbeﬁ](%W I‘In these
embodimens EBA)cmﬁﬁcRB)ls ofdfotmyll elnerrespont inyehayre epfpimuldl-Plene,

wherein RA and RB are,as discussed bel ow. 24 WO

2009/ 039135 PCT/ U82058/ 076594 [00167] In sone

enbodi ments, L i¥® C(RB), .yherein RA and RB are

as di scussed bel ow. t hese rnbodlnents t he

conpounds of for Ngg spoad-Rh structure to

formula 1-L1: R1 N ~RA 2N\ RS\ R6

R3 1 / RB (I1-L1) R4R{00TS 8'bne such enbodi nent s,

t he conpounds corresgggd

structure to fornul a
IA-L1: R ONOY RA 6 R2RN ( RT; -- B5RB R

[00168] In sc)lrfa‘ stlrr!h)errB%dlLrQQtl 6[% cdrrﬂ)oﬁ’ﬁdg %5rre§€&xh it ﬂplgﬁlﬁ'eﬂg rﬁl’ulatlﬁeLl
struc

compounds correspon In re to fornula 1B-L
R ONO Y RA 1

o N 6]
\( RA
N RS
R3

(IA-L1) R4

[00169] In other such embodiments, the compounds correspond in structure to formula IB-L1:

Rl
) N (0]
RA
6
RZLN X8
R3 RB

R* .
[00170] Typically, the compounds of formula I-L1 are more potent if R® and the phenyl-uracil are on
opposite sides of the double bond (i.e., in trans configuration in relation to the double bond).

[00171] In some embodiments, L is ethylene. In these embodiments, the compounds of formula I

correspond in structure to I-L5-2:

RS

RS

R4
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6 R TYNI R RBs RRS R4 [00170] Typically, the
conpounds of fornula I-L1 are nore potent if R6 and

W@ b@9psrasy/| -uracil are on opposite sides of tPEI/Us0D$/€76594

bond (i.e., in trans configuration in relation to the
doubl e bond). [00171] In sone enbodinents, L is
ethylene. In these enbodi nents, the conpounds of

formdl a,l .. corres ' : = k5-2: 1R

oo oAb LR RSN W b g -
PCT/ US2008/ 076594 R[ 00172] In some such enbodi nents,
t he conpounds corrgspond in structure to fornula
| A-L5-2: R1 R R3R5 (IAL5-2) R4
[00173] In other|such enbodi nents, the conmpounds
correspond in s cLive Jd aR°B-15-2: RL O NyO
R2 --Y N\ ReR -2) R4 [00174] In sone

enbodi nents, L is gyclop il -1,2-ene. In these
enbodi nents, the conpoundy

(IA-L5-2)  gre

[00173]1n other such embodiments, the compounds correspond in structure to formula IB-L5-2:

Rl
|
0) N\(O
N RS
R2
R3
RS
(IB-L5-2)  p¢

[00174]In some embodiments, L is cyclopropyl-1,2-ene. In these embodiments, the compounds of

formula I correspond in structure to formula I-L8:

R6

RS
{I-L8) R4
[00175]In some such embodiments, the compounds correspond in structure to formula IA-LS:
RrR!
|
O N\KO
N R®
R2
R3
RS
(IA-L8) R

[00176] In other such embodiments, the compounds correspond in structure to formula IB-LS:

26



formula | correspond in structure to formula 1-L8: R1
ONNR6 R2R3 RS (1-L8) R4 [00175] In some such
we@iwddsarent s, the conpounds correspond in struRCUDE2008076594
formula 1A-L8: RL ONyo R RZ NR3 RS (lA-L8) 4
[00176] In other such enbodi nents, the conpounds
correspond in structure to fornmula IB-L8: 26 WO
2009/ 039135 PCT/ US2008/ 076594 R1L ONR6 R2 N p:F
(IB-L8) 4 B 7. Subsfituents RA and RB. [00177] RA and
RB are independgnt)y seJtected fromthe group
Cl- C6- al kyl, Ci1- C6-al kyl oxy,
MRSt he O - C6- al kyl
or nore
el ected fromthe group

substituents i ndependent
consi sting of carbdXy, h droxy, nitro, oxo,
am no, cyano, al kyl oxycar ponyl, al kyl carbonyl oxy,
al kyl oxy, carboc%@¥§$1 andR*het erocycl yl . [00178] In
some enbodi nents, one of RA and RB is hydrogen, and
the other is sel edreshbfmramstRiemdR®Bup consisting of

o771 REL P 5 brn T SR TGP en € i .-
Ce-alkyloxys UPSE-tydidatig ], whd hal@veherin: NOr e substituents
RSl T 3 4 SR ey
selateld ifoBX} € grole Eunkistirgy If yarb@dy ity hdeyxy, Aitrds ydxoxamino, cyano,
alk;glg{y%gr%};r%!l,yallkylc%%%n)qg;y? Qlﬁ%)?y', Xallrbocyclyl, and heterocyclyl.
[00178]In some embodiments, one of R* and R® is hydrogen, and the other is selected from the group
consisting of C;-C¢-alkyl, C;-C¢-alkyloxy, C;-Cs-cycloalkyl, and halo, wherein:
the C;-Cg-alkyl optionally is substituted with one or more substituents independently
selected from the group consisting of carboxy, halo, hydroxy, nitro, oxo, amino, cyano,
alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl.
[00179]In some embodiments, R* and R® are independently selected from the group consisting of
hydrogen, C;-Cgs-alkyl, C;-Cs-alkyloxy, C;-Cs-cycloalkyl, and halo.
[00180] In some of the above embodiments, R* is hydrogen. In other of the above embodiments, R® is
hydrogen.
[00181]In some embodiment, one of R* and R® is hydrogen, and the other is selected from the group
consisting of hydrogen, methyl, methoxy, and halo.
[00182] In some embodiments, R* is hydrogen, and R is selected from the group consisting of methyl,
methoxy, and halo. In some such embodiments, R® is selected from the group consisting of methyl,
methoxy, and fluoro. In other such embodiments, R® is selected from the group consisting of methyl,
methoxy, and chloro. In yet other such embodiments, R is selected from the group consisting of methyl,
methoxy, and bromo. In further such embodiments, R is selected from the group consisting of methyl,
methoxy, and iodo. In yet further such embodiments, R is selected from the group consisting of methyl,
methoxy, chloro, and fluoro.
[00183] In some embodiments, R® is hydrogen, and R* is selected from the group consisting of methyl,
methoxy, and halo. In some such embodiments, R* is selected from the group consisting of methyl,

methoxy, and fluoro. In other such embodiments, R* is selected from the group consisting of methyl,
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[00179] In sonme enbodi nents, RA and RB are
i ndependently selected fromthe group consisting of
whywpospasy Cl- Co6-al kyl, d - C6-al kyl oxy, PCT/US2008/076594
C3-C8-cycl oal kyl, and hal o. [00180] In sonme of the
above enbodi nents, RA is hydrogen. In other of the
above enbodi nents, RB is hydrogen. [00181] In sone
one .of RA a

mthony, anig). P3Ot PR dCgr sl oRSREi R egpie ofmetiy

methoxy, andbt6H6.gRMurthee bityilembodmbax R* iasttcled from tﬁ@@&\&ﬁ]ontlmng@ﬁmathyl
i s. hydrao . and RB is selecte ro
methosy, andal. gp B e SY LT AT GPRR Hy el PRI OIS o Pyl
methoxy, chis@Ehdglch. embodi ment s, RB is selected fromthe group
consi st.i n et hyl and fluoro. In other
[00184] In sogyg &y %%S%F’ﬁgrf?&w%@h'ag cel’cyﬁfé’é “From the group

consi sting of net hyb Su Ig'ho&g and chloro. In yet
ot her such enbodi msn¥ I's selected fromthe group
[00185] R® isGelaaédstrom the@fouprbimydting oﬁﬁt-(hmagb,ocﬂ;i}di Se6-owemberbdhdterodyblet, fused

2-ring carbocgglﬁg F%‘{I? F]% 201‘[111&:% eﬁ({;?clglls ?erlﬁlg%f sgch[}sgg]tlélent c%{lonaﬂ{( is substituted
with one or nid#é subetitu@ucidepaibiekiyertisd friB theprapl condistidg bf R‘f‘nRFhRG RY, R,

, J and R¥, \?lgeﬁed _ ,ol?ggﬁt ']n,% ,gl{ S%ﬁé{% arrr%%s escrlll;%(i( ye’l(?_sééhlln%(r)rﬁé %}wﬂ embodlments

the C5-C6-ca1aﬂd/c% Skemeabaat leterdayclyl, fhed Z}rlngjcparlmoyrflylsa:ndlf@e(bﬂ ring
heterocyclyl %%‘tn?té/slugséllhg%{ gtg)é%flpros%&? ﬂgb%lgﬁ%en th% gIE ?a:flﬁog:ycgyl 9 -%-rﬂenfrl)ered
heterocyclyl,rfﬁfteh Oxing cabocyklyl @ndfusddr2- lﬁl’[gl’iﬁterc&yldﬂ aemﬂnbsiltmwsh a Mstltsent
selected frongtgf) gr%tag g%%%gx}@é% Sg;pB?gggiiﬁ 'e:ll’ll({]?;] on ;/)?[1% %L odxmentsr the
Cs-Cg-carbocyelyl, 6i6ha¢misualherniepdynirndd rifgAaitocsdil.ead ded 2-ong bdt@ocyclyl
are substltute% ﬁ%é%ggﬁ%ﬁtt slgl’%gts(g Fr%nﬁtl Sé(oWo?Sésttlgg f)(y I% P dl?ll?{é?ha?%R In other
such embodighEmts] phdﬁf&@tboﬁg:lﬂf 5- Gmtehlyérpd hctm'bd}@byy ,fusachﬂ-rllng darboclyelyly atd
fused 2-ring é@#egucalc ﬁrg IS& F ﬁ%ﬁ 8%1{1'{%93*1@&1 uent selecit S8 t]r he I%roup con51snrég of RE, RF,
and R’. In ofhktsacioempddgddu] the Es-ﬁembmyblmj IS-llﬁHnﬁmberdaAleteﬂ)CMSdr g 2- rmg
carbocyclyl, glé({j fg%eg g Orlr*grr]‘yger(%cﬁgl{)l are sugstl'u% (P wﬁll{ zg Sl'lll%gl eﬁ?selel:%g %rom]the gro

consi
consisting of@8-a06 RC.alnloley ellcjdlemb&lﬁelma healetl- chléabe.yn:lyd;)ﬁm membdretsletkrocyclyl,

car c |yl . and fysed £r.0c I
fused 2-ring %%}c&gﬁ seé %g—ﬁ)g gﬁ%gotc}l(i:l)ﬂ élﬁ:tsuésﬁ %utegi 1P1el§/ II% yé@ okhsér such
embodiments ltlﬁitﬁ(kkbhﬂﬂcyd&il,t% oRmbaed liarecyslyb fitsed 2:eing Garbocyclyl, and fused 2-
ring heterocyl&%&i g%g&%ﬁ@eldﬁ‘_iﬁn% (s:lgbgt%jgnrtsoir%etp elgtli osgegz%teg B3 }tlﬁl gtr}g{pr_consmtmg
of RE, RF, RR®R", RHRJJ%n,d KX In &ﬂ«bt}ial'@uah anlashmi@scme @e@a-bﬁ‘bmycly] B-6sro¢nebered
heterocyclyl, fu Sfu%eg 2-r1n>g é:larbf)cycg)/? and ef::‘(‘ir ~Hn 1 qg:ter 88010;%{ CTu¥)stitut8d ¥v1tﬁTRVd) su[)s%‘guents
independentIg selecmgl frdnethe Eony cbqﬁ[stlag & oRF 315 artlel% dn yétrotletr hieh
embodlme:nt?,1 gllee e cg%o‘cyc?y;l 05 ealerélbered hq? %clyglgp% A %/rlhgJl aabc*cgcqggand%used 2-
ring heterocy2hyll hra gulh;em&ﬁlcmmctbw butﬁﬁtﬁembﬁpbﬁdﬂht%Cbelbm‘ech frmnshmbupt doadidting
of R®, RF, an?ﬁg.e %(}?eq PI Lo {Qﬁ}téergbogrrﬁe%g nt%% EF Egﬁ%rg&ya | B % ‘me Bere@%eterocyclyl
fused 2-ring %‘b(@@elg]amwogednyﬁng hbtehcpayiaeer Sﬁbist1h$¢d6ﬁ1tiﬁ)~0|sybstltliém1$ ed
1ndependentl§ s%l ctte%t gne \%A}/otuﬁ ¥,oﬂs1ssu%%?ff X e% F Sféllfe ep %e:}ltc emggc{: lﬁcYnts the C6—
carbocyclyl,  SrmérstergiichefocREyl, fRbgd Ring dRﬂo,ocﬁ:lt}d, aRKfusme-uhgl bcﬁero@/lquhare
substituted \Ahtmhree srr%g]:}tuel‘nts 1*1(?@&%2 (gpy selactecp fdnt h)é )gl'quy lconsrr?ndg & I?d RF, R¢ RY,

terocyc Ing car

28



fused 2-ring heterocyclyl are substituted with a
substituent selected fromthe group consisting of RE,
WRKH09/0308 W | n ot her such enbodi ments, the  PCT/US2008/076594
C5- C6- car bocycl yl, 5-6-nenbered heterocyclyl, fused
2-ring carbocyclyl, and fused 2-ring heterocyclyl are
substituted with a substituent selected fromthe group
1 J Qnsisting of RF .a enbodi
R, R, and &5._ &i_?u&tféef%%c egibo?lme% S ghe é - écralé 80}(1 lfg:% (I:nec erlegrEeq?rodgc%{h Qused
2-ring carbaydlylnghddaded Gamglhyﬂerocﬁ:ﬂbd afeuslﬁdtu%drwnhghlhettétsmm iydeperrdently
selected froinﬁﬁ)es@ltlpg%%glsat}r/\ﬁ E)cyc’l yF:, Rr ?& “?r%{ﬁg E"r@gﬁeﬁ s%c%répn%odlfne{l]tt She Cs-Co-
carbocyclylf 4§-@dmberei thr@egrcb@,d‘yacH Yiring amtiodytisk dndeusqdﬂﬁglg heterocyclyl are
substituted wglaegege% bsk entg %Fpe%{%)e%gy %ellléc%q tfiY]glm tHe %rmgp %oglggtlﬁd&olfl ﬁmﬁF Flnd R’. In
further suchRE;bo&iE),enRCﬂ‘le 43{5-(:6 -¢rhocRlyl, S}ﬁﬂheﬁl’éereﬂ hetgretyciyll,Hased Qumg carbocyclyl,
and fused 2ﬁ1ntg ‘I)netero y\_éc{l% Iare s]ul?stlggedémth tﬁree S art%u%lts 1{1(?e|pendg1$cpbsgfe§tgd from the
group cons&hﬂglolﬁ BF et RY. do fiethgt suals emlmdbmltst the @&chétrhoc’yVWI 5-6-membered
heterocyclyg glgss S%ulilg cr:]z;r cyﬁﬁld er%%qse -rmé\}-ngt%rlog}gc grefsfllg)smuaetlzi ?.hone Flwo or
three substlmatﬁhlndmebdrdtlyrmktcge,d ﬁtoheth@oﬁiﬁeomastbxg@jiﬁhﬂ R’% B, R RerdR”. In

further Suchhe%‘l:b%Ellﬁnc {s: t){e C%?V?a?lgoc%cl%l ?‘{b?r%g){ r}éh) )él\b%seg E-Sr%g cgrbocyclyl,

€ e‘r ocC
and fused 2ginig &bﬂeltoummtl grei snbbepmddfeﬂt dny, twe,l @ dtr&jsubstimnts tirglepandenply selected
from the grgu%ﬁ:%xas‘ci’ ‘iln% ?f R‘OE% d gg(rj n\o/f\({l:r)t/ I gqu %en&% ltiletb -Ce-

carbocyclylhi}ﬁ{membymﬂ jabterochlbsl,d'dseﬂ 2fring ganbeuyblgt; ymd ﬁake,d 2a1mjg lfetcﬂ@dclyl are
substituted Wlt% o?e? ! :L etsroe% XL(I:ba‘étueenﬁ dléld%prarpdsentll se}ef: ted ¥¥|Pm the %I'P]Lg) consmtxlgg of R,
¥, and R’.cloffigitst suely embodﬁﬁerﬂm theRs- Gsmanfomytlye i5-tcehbeegtldetbrovgelyls fused 2-

ring carboc;% [}ﬁ gﬁ Eucg?cli % él%é gr&g }ISJI are éub%tl 'FTQV%] %992 I't]\% %r Bt stlyskltuents

independentigsedacted fiohnthe gnoep ccmmbtmgqu eldlE\ﬁ th thr ee subst i tuents

ot n pBE SRERAREN RS RO R G FaBhBHRy (aT Bl e 5

membered R¥erodRdlyl, svhereiRl€ach suclf smbitineent eptioimlly idxobistitetert with ¢rfger more
. :.C6- nmenber.ed fi myh1 o Usedx
substituents _(}e?%nélgli}[ s%%gtgc%: %OIP the a%%ajpfconsw dln%ottr}?‘f,]g ,glg%f gr biéygl § gr e In
some such emHodinients; thel Cth harbdwegl apd btmdmterddictervdpyhd ndert ktgbstltuted. In
| ect R RE, . .
other such e%r?oagﬁﬁgg tfug % o%gcqgl%n(g %’%0 bel%g hgteEOﬁ}Edlyégﬁe(ﬁgﬁtltute%]wlth a
substituent sedectsd d;‘tymll ti]¢ groﬁp Gnsistirigef BY, I eR&rlb'E W&,IIY'I andfRIS dul yﬁothengxch
S
embodlmen?sag &6 tc% O%QISIﬂantdﬁr(g Igeréb%é{}g{elpo &?lgloa%/ sgllgytletlrl]t t]il two substituents
independengy bedasted dromtbmmhqecqyslsimg of BARSRER, &, léEandFK—", hlrfdrtlw such
embodlmeng %1efCu %_Q%B%pyﬁlg{]%lr%oé -1(1:1 IHFere@etetrg] ea}CfiS are subsgtg?tgcg \év){lg +h¥eie
substituentsamdtpéndsty sBlectedfjorn elte@r@rp)cohsydtmgwfdl% Bﬁ,sk‘f Rt BY R7\/| ahh R In
further sucht JMb%glmseHgstLé Eu€n£a§l?dc %ﬁ%@ 9—%%%1%6?6%'11%%}0%90 S)(Jl aﬁe su ?uted with
oup con 5] St
one, two, OIGhlbg slibstinents inddpendentlyGlectad from Yol gydup cBnasdstime nHRT, &Y, R, R", R,
I and R rxheterocyclyl, fused 2-ring carbocyclyl, and fused
2-ring heterocyclyl are substituted mnth one, two, or
[00187] In spiae embeilents, R eriEssCeraathopstydl eptionsllyss bstittestvitly anmor ere

substltuentsq{l&#ﬁldglﬁ %&t&acﬁﬁ %qhﬁgg?ug%g?sh%ﬁgs_ slal}cbgké'ylélﬁ, d h< RK.I th

some such @nlﬁdmntsedle@s -Retabwyylyliyhqt sihstitetd 2knrdtireg swarebmwmbm, the Cs-Ce-
and fused 2-ring heterocyclyl are substituted with
one, two, or three substituents independently sel ected
fromthe group consistinggf RE, RF, R, RJ, and RK
In further such enbodi nents, the C5-C6- carbocyclyl,
5- 6- nenbered heterocyclyl, fused 2-ring carbocyclyl,
and fused 2-ring heterocyclyl are substituted with
one, two, or three substituents independently selected
fron1the ~group conS|st|ng of RE, RF, and R In
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ring carbocyclyl, and fused 2-ring heterocyclyl are
substituted with one, two, or three substituents
w0 padepzmsent |y sel ected fromthe group consi stPCRyUST0FNT6594
and W [00186] In sonme enbodi nents, R6 is selected
fromthe group consisting of C5-C6-carbocyclyl and
5- 6- nenbered heterocyclyl, wherei n each such
il ] | | ' | FGYC FBI@ nd
carbocyclyl ggl%)%{ldu{ S?%IR%S glgfgt ns Xct &I%gotuggﬁg réghlgngr coiﬁ R R
and R¥, Tn )@mtheprstmhreglbgdmﬁas tRFQ-@Q(—;;ar@cydRﬂ is sRstitugerdwiklitwol snbstlg@me
CW e ggdge el 4 K
1ndependent1§léégcteedl:%c%g{hg%wu? ’g?l{()sg)ﬁ/ré é1r1 é&i{n btﬁ ?gbié(t Ia%itie d. In Turther such
embodiments) tthee(s-Greatboeyelyd d sn’mmnged Wlﬁléh B substituentsuiodeperdghtlyaseltpcted from the
eLe '] )
group conswﬁlﬁ%st I £ uenI?dg:I %C%‘ég}{ﬁ{on% t ﬁhe? ?ﬁ%ﬁ%h&%@?@%lﬁ{b ét% Clgélilz)ocydyl
is substitutedRFith 2@, twRl-br thRte¢ s@St,ttu@ﬁsdn@lﬁendbmtlyyselectgi fiem thggrdup consisting of R,
R*, RS, R, ﬁ digkts, the C5-C6-carbocyclyl and 5-6-nenbered
e erocycr yI are substituted with two substituents
[00188] In spmeleplaidamty, R° sél—&emtmeuerédmwchelylgmumllx ortstiwted mdth@he or more

H) | t; K
substituents gﬁﬁoﬁzeﬁgﬁtgéée’cg froBl u% golrﬂ stB of hl g )29'6 R?TzeLiggaenrdel}j In
some such efbadimenty depH6- mp@b@@:blmtqrmyclebis mttshbstlhlreée In ghdystihterbndigents,

the 5- 6-memk%g(?%%§g%[yll ﬁ &t?shﬁ?etdgﬁ glg;]tbsl%?t PIE(Q&?% Eé:gls‘(}ublggnsﬁ)simg of R¥,
RF, RS, RY, Bhidcind @t & yat h@le@cloanbxammcsymb §16- mmbeﬁedﬁleWmméyled
substituted v&tfé;ﬁtt\%{) 9% 4 n%ﬂts b gf?deéﬁ i F{e{:g g‘gﬁﬁﬂtﬁe %(a.%rk%hsét%ﬁ% of ﬁﬁ ﬁFhﬁe ql“ R/,
J, and R¥. dofigitst $ualy embodﬁE@ntsRFhe 5F€Gperﬂb¢,red'—21eteroc5@lyl 1as1,dbstR|c(t,ed [N@@ 18]
substituents inﬁep%ﬁ’cfgg f ggi’e%gedrﬁ%ﬁlt the %ﬁgwo%ﬂgﬁlﬁe RE eﬁibﬁcylgi X{) R’, and R*. In

ona y substitut or’ nore tituents
further such pmb@p@mﬂmﬁw wembaredlbteroayelyt ik subgfitutag wil nsd, ¥4, ngthese

substituents BE%) Eﬁ:entlﬁglec@_"froﬁége %uﬁa&q K # iﬂ RORE, ﬁ'ug‘ and R,

carb I § not subsfltut ed.
[00189] In scinpe egtbiadimesnts. IR’ ie petiestiid feomt the gmhrecomstm of it -AODSH PR 91 Bnd
fused 2-ring Eggllo%ﬁ %{e%?@?sagﬁ ucg ?1?{3%?#1? %ttonlllg' i3 %E%tlslﬁteg %v?tg 0}4‘4 (# I’}lﬁ%e
substituents RE¢pefRgntlRp¢lecRd froRJthe glanldcdﬁb{stlmgrmf ;R&R oRAR Qlﬂ,d?h] and R, ,In
some such elﬁg&ﬂﬂéﬁ ?{efft&see%l]?gmgge gfe’%tg l(i"%//sgci % =r1n% ﬁet%ggiyrln&iéhgpsuﬁ%hﬁed
In other suclmrbgdlgtepﬁgth@fusm-rlmarmcbé and_fusedRIringsheterdRigclyl ane substltuted
with a substi{‘ulé% ngétedsﬁl the%ﬂal?@bﬁgfsﬁh ﬁm RF (ﬁ} ﬁﬁ ﬁakb QGY ﬁkYF ))!'e%other such

stitute t rees stltuents |ndepen ent
embodiments; ghedfused @-ringeatbodyslyl grdduvd eamg nhstt:nomqbd freREbstiRIed VARG, tWRH,
1 44ah K

substituents @g entlf%gecgglfrﬂ‘rnhé éro %llgtt g X ¢ ﬁn”gﬁﬁ]é?{ ’tl\il\b;&dol} . In
further such ethbagimentsh teifesae Atring putiwelmlobead fusyd & éhghettqdcyfctybm slktetituted with

three substln%gg%gig?%ﬂgﬂtg/ gll;rlggeecfn)% ngiﬁﬁ néﬁdtﬁg conggnngﬁg{ GRFfEﬂI’?Jb grﬂe ahd RX. In

further such prabasliraenys; g [fusedh 2irioa adrbgcyslytzmt ifitsed 2-dngwhdtéroqyetyl are swhstitgted with

o, or 10 H pl
o, o BASLAS A S BRBPUSDIIOHGRER AT SO RSP
R’,and R". such enbodi nments, the 5-6-nmenbered heterocyclyl is not

[00190]In so%é@ﬂb'oalﬁfeﬁ@ RYiD f@éﬁfm?éﬁ?ﬂ&cw ggﬂldﬁﬁw &b%lt&tpc?with one or more

mber ed heterocyc I's 'subst I tute
substituents @dmndmﬂmme@élfr@m tb@:lgrwmmnslﬁmg@f BLRcBAR'SR R, ofd RE In
t
some such elﬁg dlrgﬁ’tmsnt fu&ﬁ ﬁécar@(%g n‘gﬁ JQR%?%FegCg}{g{thﬁg&& embodiments, the
fused 2-ring squwm sbstititeth withe sehstiwerit selestrddromidie pronpl eamsisting of RY, RY,
sel ected fromthe group consisting of RE, RF, RG RH,
R, RJ, and RK In further such enbodi nents, the
5-6-nenbered heterocyclykgis substituted with three
substituents independently selected fromthe group
consisting of REfL, RF, RG RH, R, RJ, and RK 1In



further such enbodi nents, the 5-6-nenbered
heterocyclyl is substituted with one, two, or three
W@ awsmdsEent s i ndependently sel ected fromthe RBEDUS2008/076594
consisting of REE W RG RH R, RJ, and RK. [00189]
In some enbodi nents, R6 is selected fromthe group
consi sting of fused 2-ring carbocyclyl and fused

RS RY, R%%{, :alg(%é’:ﬂl Sk to o%gelﬁ Bgcthﬁfn\lf\]h(g%l%ﬁ lheafg%gaufnrg]ﬁgrﬁgcsytciy 18 SII;]bStltuted with
two substitsamhsndepuelantg/ selecled o et dryupsohsisting of RT, &) RF eR“gRb mﬁ, and R¥. In
{

AT THITIC L M N N e
1ndependerft1§l$€id:téll-ft0nmgle fgﬂiuﬁ casisthydf Rit R rR?l; RE,UMSRI, it RY. In flutther such

. t b | yl
embodimerls, BRIy S4B ERROART kol PR St SE Préeeg e o
independersly baéatédfﬁmﬁ ths gtomp tedisfineNR*HR", RERP, R'oRS asd Rfig of RE,

[00191]In 5)% eggh%'%léhts %“H%E‘}]s dsiglangzhe}er%caagyolpég%a‘ilg F'§HS§ tg%g wf1tLl} pgor more
substltuents?mdemgdehﬁy B:ﬂ@te;i oyl thagreursesbsitting of BE RY, RA, RXWR', R’, and R®. In
some such 8% nosdrimegn S ﬁl &geﬁﬁgqgragc |!?%enlo U s%%fc{ qﬂ 8ﬁ1he u F{nulg)odlments, the
fused 2-rin§ betérbeyclyd uGhbsﬁth&ddeBfﬂuBstltdehtSefects(Eﬂorﬁ tiei gneppeadistiay of B, RF,

H 1l ed 2- te cl ubS|tute
R R, RRE 4l RE ot R o B R ety e 2 B SR rited wi
two substltgfmn;umiepamlsmtgt selegedfroihe grbup caﬁls’u% of ¥, RF RS, lﬁ'nﬂl, RK.andl R®. In

furt e cyclyl
G T B R L
mdependermln seledteicfronothe zivup eorsishng mﬂRfeRf R REsplerY emt R’§ mehmt ach

embodlments %méweg [2% 3185&)1%?20 }Illséstnsglgg 9%1 0l rErieonte tWoEg?’thrge %ubgtglaents
1ndepender121y |s¢le;gedcfambﬂne poluy korsjtingofad’] R, RIDRE, |R’ulde dndRf.h one or
stituents independentl rom

[00192]In solmoe 06 thCe OaE%\ieSe b 511m8¥ts E% pﬁ&na‘ﬁ t}/ﬁpfed %?—%e-%rgoca/ﬁla Relecfelq from
the group ceunigEing ubdyckepémm djfelnpesltenj/lhe}/cfopaeﬂhcﬁyr tyviphean oy clpldxyyli S

not, sub tltu such enbodi.nent s fused . .
cyclohexadi n}d g Rarh %yscc:’ (Y, Isuclhse mlg) e rﬁf’&eeog’gwaklﬁ s %S%'H%?g ??‘Fa‘é?{f’ ocyclyl is
phenyl. selected fromthe group consisting of RE, RF, 30 mo
[00193]In %)%%%/f &%%%ﬁvse eﬁgr([l F%%ét%,g%/ (])p 1§r? g su Iﬁ%uteR 5§ d—cirb?cyﬁlaﬁis 5=
carbocyclyls alixbmplys:bms-qad)osxmbéﬁt lntluneedcl\npdntyl cyolopestohy} anklugeidientadienyl.

001947 1m SRASPADIRNLInSELES! G 5O B 2P £ORSLSL LG, B
carbocyclyk xeuplevoft G; cattheyci){lﬂedudb-dycln@xylac;bmhymhyll cycB)hexadlenyl, and
substituted with three substituents independently

selected fromthe group consisting of RE, RF, RG RH,
[00195]In sRme oRthe abeyeadmiBKdiments fthrrdpherlally mﬂdstltued‘ﬁeﬁdhémhsarei hetdigyclyl is

selected fro gr e%cesngg lf%ac{fglgr(ra:%yqlthydr ran den f] ({r(?f(ljl an\t/lt a)ppengmlll%fgranyl),
dlhydrothu@hwp tetramgirgthiophgnyf pyREs]yl, Iﬁ?rrolR@,l pRh“bhdRiy,l o&kol}d@r«hhy%oxazolyl,

. ; o r
o, (80RO R T b B Bl
isothiazolingyl) igazotidiayit lsothmielpamhl enitldzply$ éhidaodidingl; pyradohyé, pyraaelnyl,

yrazolldlngpggaltlﬁ%fq gxa%lolflrgil tl{l zbly &@Ely?%ﬁa@z@%ﬁgt?%&;k P%zﬂriez?@ﬂgt

dioxazolyl, oudghinzolylt edthialzelididylh eluhydwokadezndﬂplddmmblsdmﬁl hsranf/L) Smyldropyranyl,

tetrahydropg a]\:nilln]t%re@ﬁx;r? rdﬁl&?&)h}y tdlﬂa/ té%l%gsdtrlptgﬁﬁﬁelgl ;\é\fpérgg]yl 3 k%ﬁlty ue%hl
pyrldazmylmyrmnzdmylaqhbwmwrazmyy etralptdmpyragingihpiperiaail, rmmlr&',l diltydrotriazinyl,
fused 2-ring heterocyclyl is substituted with two
substituents i ndependent| y seI ected fromthe group
consi sting of RE, RF, RG, 3 R, R, and RK 1In
further such enbodi nents, ]the fused 2-ri ng
heterocyclyl is substituted with three substituents
i ndependently selected fromthe group consisting of
RE, RF, RG RH RI, RJ, and RK. In further such

phenyl.



enbodi nents, the fused 2-ring heterocyclyl is
substituted with one, two, or three substituents
w0 pdepenstent |y sel ected fromthe group consi stPEUST008/076594
RE, RF, RG RH, R, R1, and RK. [00192] In sone of
t he above enbodi nents, the optionally substituted
C5- C6-carbocyclyl is selected from the group

T DML T e

dihydrooxatkiy#ihyd,exthdziamyl, oxadickingt) dibydrootadiagiayipoxadiafinayh) ddepyemy1s

. . the tjonal ly substituted C5-C6-carbocyclyl is
dlhydmthmpﬁ'ﬁélﬁ(;?‘?d tfﬁ{% hi9PY8Y e of the above enbodiments, the
[00196] In s@e dfaltedbbye Gnbodinients] thel oﬁ%nﬂl@'—sﬁmlbmd)&d yllembéred;ﬁeterocyclyl is 5-

| . EX f
membered hgt;ae}rropgcg)éﬁkga[mpl%sfgn;g %3?{{1&%1}%7 hgt‘%r(rﬁ)gg | 18%1ézitfjg &Pgﬁsﬁydrofuranyl
tetrahydrofufad Q1] Sdbphényl @hibarangl, &H}ﬂroﬂb@hmﬁnﬂmﬂymmhe@h gyrrolyl, pyrrolinyl,

b i t.ut ed
porotidiny| AR RIIRY R it APy pyreid R tgarotainy
thiazolyl, 1s<ﬁl)dﬁ:zlod)ﬂ],&bﬂyio,l1n321yﬂbthiaﬁ)lﬁylyih1azﬁi}diﬂyd} hexteecto Bdityyl, 1rrﬁﬂadolyl

S N CM T T I T

furazanyl, te&@io@d,t(ﬁdtriﬁidbyn dibvazgylpoyathi-onlsi, SiatlﬁgzoﬁﬂmfllUdhhytyquadlazolyl and
diovaOlidiIp{hydrofuranyl, t et rahydr of uranyl, thi ophenyl
( hi of uranyl ), di hydrot hi ophenyl ,
[00197]In othet d‘fal’ﬂ:)aﬂbm dmitxopinemyaj the qyronajlyyhbstlmyadrsm inBlylbered heterocyclyl is 6-
rrolidi z0|

membered hgt%h [yl. les 0f men}{)lel‘ed etgl)() I’K?Fy s 1n% U X%)iloﬁnpli 51?1 (?rcz)g}!ré/nlyl,

r0| SOX 20l Yy oxXxazo
tetrahydrop}trhiylapsnhqﬂhgl dllswtdplyadmjzlydet;rahtyhnomnmhnynysip,erldmﬁodlhunwz,qiy'razmyl,
pyridazinyl, ; ?gﬁnaglmé/ %&%rig?yra% yy q%tzﬁ%lo(%lropy %né/k 8iprg1ﬁ%|%yl lr%lzihyl, dihydrotriazinyl,
tetrahydrotrlpyma,ztﬁhzmﬁnplybxazmyatlhydlb()ﬂazmyj}(lﬁbrbhcﬂingj’]yﬂ{a,thlizﬁﬂyazOI yl,

oo A0SR SEEDN S 3EEbi SARGHEET
dihydrothiopgrdnyLl mahxmjnydmthhqplyranyil ox azolidi nyI pyr anyl

[00198] In S(%Ill hé/fglgeg%é?elaen botl1men e Q tloaa(ﬂgfysugst gltérﬁlytﬁ%d rI’lI’l %11‘8|c>cr¥§]|y} is selected
from the grodp eamisisting of}nylﬂmllaﬂemyl dlhyqryrraphthalenyj/ Itqtram;dronxphihaigﬂy,l

hexahydrona{plhiﬂxgnyq {a%aérrwaghth enyégiie%a?}}/(gg%fﬁlté%n%h) d@j/oebggci%@ro&{(iehyl

hexahydroinPé&il, Uﬁamﬁﬁﬁ)&-ﬁﬁ%ntaleeyl: adngtﬂdmpmtammyh yrhd hekiihydidpélﬂﬂgﬁyl In

some such egﬁgﬁcﬁ %% )E ae?(#h nalil )iaatz tg{gzé tﬁﬁecgg ﬁgo Iorg}fc&gg :ﬁﬁe ef{' ﬂ?}-lom%{e group

consisting oﬂnabytdalaqomdi (h}zydrryhdenydx afhomzlsmﬂnrmibpdlhhnt@,pye‘ émiyshally substituted

fused 2- rlnglcarlggca/ ciylis hl o@%haﬂ:n lo%&g g-;t 1(rjnrelc1) ! ,ﬂé o%%{orafaroiﬁ/ sPliAl%Qe]d%uJed 2-

ring carbocyslybs Wity difoederyd.6nrfaatize sueb einbctchmmt.y dieybtiomllp submimbdafuedi 2-ring
het cyclyl. Exanples of such 5-nenbered heterocyclyl

cwboqmwlwlm%ﬁ@e furanyl, dihydrofuranyl, tetrahydrofuranyl,

[00199]In sctdlﬁ prllmexby% ¢ Hoid infents athy bytiond lyrsybktiottdali fogeti @ rinlg heterocyclyl is

at.rahydr ot hi ophenyl, pyrrolyl, pyrrolinyl,
sekamiﬂmn e@ﬁp% P%v$mg§€azolyl di hydr ooxazol yl , isoxazolyl
xRydr ogsoxazol yl , oxa;oﬁldlnml isoxazolidl X3

9
X2t hi ol yN, i sot hi azolxl , I|nyI h|a yi x12
zol i |nyI |n1dazm
| # zoI|nyI pyra n lX”

ny X’ ZIl)azol yl, oxadi azol
furaZ4hyl ,, tetrazolyl, oxatrfazolyl, dioxazol ,
oxat hi azol yl , oxat hi azol i di nyl, dihydrooxadlazolyl,

and dioxazolidinyl. [00197] In other of the above
enbodi ments, the optionally substituted

5- 6- nenber ed- het erocycl yl,,i s 6- nenbered heterocyclyl.
Exanpl es of 6-nenbered hggerocyclyls i ncl ude pyranyl,

di hydr opyr anyl ,

|th|a oligfnyl, isothi
9 dinyl, py
o%athlolyl oxat hi



tetrahydropyranyl, pyridinyl, dihydropyridinyl,
tetrahydropyridinyl, piperidinyl, diazinyl, pyrazinyl,
Weovdsoasshyl , pyrimdinyl, dihydropyrazinyl, PCT/US2008/076594
t etrahydropyrazinyl, piperazinyl, triazinyl,
di hydrotriazinyl, tetrahydrotriazinyl, triazinanyl,
oxazi nyl, di hydrooxazi nyl, norpholinyl, oxathiazinyl,
dihydrggxathiazinyl, ox@ﬁhiazinanyl, oxadi azi nyl ,
i h oz

. . . X25
y oxadi azi nyl , axyl , thiopyra AN
/ di hiydr ot hijbpyranyl, ‘find te ot hi opyr & 00198]
- In sone ofll the abovejlembod the opti 3
5 i tuteds f used B riNngcarheeycl yl i shsehe §£6n1
thﬁ graifp consisting of qiﬁhthalenyl,
d eronaphbhalenyl, teta ydr onapht hal enyl , (H6)
hgxahyd&onaphthalenyl, oct ahydr onapht hal enyl , o
~Xteca ﬁﬁgna hthalenyl,/K\\\ i hydr oi ndeny ‘//X\\
X#  hexXghydr oiXidenyl , Ahydry |, pe o X8
| oct ghydr opent al enyl , ||and h gf opent a sonﬂ
511 s enbgdéhent s, opt substi t ut ey _fusy X3
< X6 ri ngx&ar bocycl yr4 s Sgdected fromthe group X36

cgnﬁisting of napht hal eny(usnd dihydroindenyI§H$n sone
such enbodi nents, the optionally’substituted fused

Rering ymarbocyclyl is jpapht baklenyl . In ot her ch xss
<4 e meqts, the optiona subsest t ut ed fused 22r7 n
| car Qocycl x# is di oi ndenyl . ”n further sjich
e i nedts, the optilonal subsd t ut ed #Hﬂ 21
gaf bocy¥Pyl is indenyX*“T00%¥Q8] In some 6f~theéCabove
e Q§nents, the optiongkd)y substituted fused Z-Hﬁﬁa

heterocyclyb is selected fromthe group consisting of
Xxk3 )C2 X4 X6 / X CN X9 CXlked2 1111 N X8 N .1 XeXXS

E

570 H2) (H3) ¢32 9MG@9135 PCTLUS 6594s
X18 K21 5N X17—% X24(- 1 ]I , X23- X14 X15]]
X1925%22 1(H4) (HB) *( 8 X3 X35 X39°X2 X346
AN -1 X3L X7 X206 X3OWB3 X36 (H7) ( 66
H13) (H14) , (H15) ,
/X72 X76
XN ; Z Sys (:@
ihﬁﬂ\\ 7;/ - :h%N
(H16) amny CIONE
N
X77
L < @
X78
;H7 0 tHﬁ 210
(H19) , (H20) , T and
£,
(H22)

X', X2, and X are independently selected from the group consisting of N and C(H);
X* is selected from the group consisting of N(H), O, and S;
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X42 X45 X47 X51 X54 X55 X41 X50 X53 X44 4-< 1149 ~!

i) X40 X43 X46 X48".'- X52 (H10) (H11) (HL2) X58 60
WOKBHIBBA35 X57 X 5 X63 X68 X62 X65 . x67 X56 XBOI/KSD08076594

X66 (H 13) (H14) (H15) X72 X76 X71 X75 - 11 N x74

X70 X73 (H16) (HL7) (H18) X77 ~ _~1 \N 78 (H21) ,

and (H19) (H20) -~- N (H22) X1, X2, and X3 are

RIS eI S BT RGN BB, O,

x? N(slel)ec;tecﬂ)frommltb gBoup3Bniiviing 6019¢H) 39,136 SPCT / US2008/ 076594

R0 A S Rl ag) oL Trom e

X1 Ké’ ¥Foand Xbars nrslbpemgendﬁ/ sem(clté)i frofh thagduiBsonsiXéng o N and C(H);

?E)é?e %S%%m%ﬁ‘ig} ﬁd&fﬁ@j Eret #‘Ig)télpgdgsdggt IN§/H)seI 2ct ngf ?om

X't K, §F cand Xbare irsiependend selbcamddiob thi grou;)(dodasmmgscﬁ‘ INeait] €1GH);

ond R A S R RS Bt ik 0 4 £ e or o

oncamsirs bf X]’é, X7, X, amdIXCGsHy,; and dieeenndiningore(sp is/ad O(H)X20,

onea(prdmo)r%2 g‘f kﬁ, )Eh, aad QZStlpﬁ R and niqaei rgrimﬂging Qneegssj zs/ailrg é&&),e aH);

one or more of X”, X3°, X*!, and X* is N, and the remaining one(s) is/are C(H);

one or more of X**, X**, and X* is N, and the remaining one(s) is/are C(H);

one or more of X*¢, X*7, X*® and X* is N, and the remaining one(s) is/are C(H);

X* X* and X* are independently selected from the group consisting of N and C(H);

one of X*, X*, and X* is selected from the group consisting of N(H), O, and S, and the
remaining two are C(H),;

one of X* and X*" is selected from the group consisting of N(H), O, and S, and the other one is
C(H);

X* X* X% and X' are independently selected from the group consisting of N and C(H);

X2, X% and X* are independently selected from the group consisting of N and C(H);

X is selected from the group consisting of N(H), O, and S;

X% X and X® are independently selected from the group consisting of N and C(H);

X is selected from the group consisting of N(H), O, and S;

X% is selected from the group consisting of N(H), O, and S;

X, X% X% and X* are independently selected from the group consisting of N and C(H);

X% is selected from the group consisting of N(H), O, and S;

X% X% X% and X* are independently selected from the group consisting of N and C(H);

one or more of X, X"', and X" is N, and the remaining one(s) is/are C(H);

one or more of X, X", X"® and X" is N, and the remaining one(s) is/are C(H); and

one of X”” and X"® is N(H), and the remaining one is C(H),.
[00200] In some of the above embodiments, the optionally substituted fused 2-ring heterocyclyl is

selected from the group consisting of
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one or nore of X22, X23, X24, and X25 is N, and the
remai ning one(s) is/are C(H; one or nore of X26,
WXX2009/03m85 X28 is N, and the remai ni ng one(s) iBCED£2008/076594
C(H); one or nore of X29, X30, X31, and X32 is N, and
the remaining one(s) is/are C(H); one or nore of X33,
X34 and X35 is N, and the remaining one(s) is/are
, one or nore of X36 , X37, X38, and X39 is N,

n| ng one(s) i : X40, X4 K Sy
re | de dently sel d r he group Q{Sls i ng |
nd one X43 and X45 I’s sel e ted/

theNgroup cons* gs of NE 0, and S, Mnd
renal mmg two are C(H)2 on@2pf X46 and X47 i sm3)
sel ected fromthe group consisti ng of N(H, 0, and S, ’
) 2;

{nd th X%r one is CCH X49, X50,

re~pfdepe ently selx8tt ed bhe group
—% of and X52, 53 are i ndefs
sel egted f Jnthe r con pg of N

X4 se ﬁts fromtth groUb consi sting of ;
S, @46,  X57, and X58 are {(Hxlependently sel ect from
t he group consisti ng of N and C(Hj; X59 is se ct ed
_fxeom t hg2ogr oup consi sti ngssof N(H, O, and S; X60 |sX39

X2 “sé ed~kKam t he gro)g;p cON ng of
/txm X62, 266)'3 and Xe6d are |ndep dentl
t he roup, nsisting pf N and ; [
:LLL A %Zgroup consySt of w , 0, and S
8, and X69 are indepen entIy sel ect ed fromt(rm)gréup

coﬁ]i'g?sting of, N and C(H); e or .nore of X70, X71, ’
d X72 is N, and the renal nIQQ one(s) isl/are Cg4H)

ﬁi@e of X73, X7X“ X175 X76 is N X3
g‘ne(s) i e C(H; an§ one of X and X78
and the r C(H)2 /(J@O]

},{M ma\ ni ng| one i
fse above enbokytks . K& option X52

s¥Bstituted fused 2-ri n het eX8cyclyl is sel ect equi2)

f r olfhe group consi stl Idf 34 WD,2009/ 039135 ’

PCT/ US2008/ 076594 /X3 X4 7 N X9 X13 X2 X6 \ \ <\ x12

X33
JK: ﬁig\; X11 Xi x5 X ) (H3) X2L X68
GLL'J\ X62 X67

X56
(H13) (H14) (H15) ,
X72 X76
X71 § = \X75
\ _ X74
X73
(H16) , (H17)

[00201] In some of the above embodiments, the optionally substituted fused 2-ring heterocyclyl is

selected from the group consisting of:
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1 X16 / 13 X14 X19 X22 X15 (H4) (H5) (HB) X28 X29
X35 X39 X27/ X30 X34 X38 X31 | 0 X37 X26 X32 X33 X36
W@ BO0Y/03HIZY) (HI) X42 X45 X47 X5\ X41 X50 X53~ X&dI/KSH08/076594
X44 1149 X43 X46 X52 X40 X48 (H10) X11) X12) X58 60
X64 X69 X57 X63 / X68 X59 X62 X65 X67 X56 X61 X66
(H13) (H14) (HL15) X72 X76 X71 X75 \ X74 X70 X73
(H16) , and (H17) [002(;911 In some of the aboy
Hhents, the opty,gna '

| h yl is selgcted
of 2009/ 03913 PCT//
y T11T°X X20 \ ) 7~
(He)M2) &)
X /XSS X76
X41/ X X4< X57 TN \ = X75
| A O . ke
40/ xX43 (:L‘a X56 X X 73/X
X (H13) H1
(H10) , ’ (H17) :
X77 N
| —§</
,N X78
:LLQ :LL, 0O
(H18) (H19) (H20)
N\, -§—N
/
- 0
H21)  and (H22)

[00202] In some of the above embodiments, X', X?, and X® are C(H).

[00203]In some of the above embodiments, X°, X®, and X are C(H).

[00204] In some of the above embodiments, X! x!" X2 and X" are C(H).

[00205] In some of the above embodiments, X'*, X', X", and X'® are C(H).

[00206] In some of the above embodiments, one of X", X*, and X*! is N.

[00207] In some of the above embodiments, one of X2 X2 X* and X* is N.

[00208] In some of the above embodiments, one of X26, X*" and X2 is N, and one of X”, X3°, X31, and
X*is N.

[00209] In some of the above embodiments, X**, X*!, and X** are C(H).

[00210] In some of the above embodiments, X*®, X**, X* and X* are C(H).

[00211] In some of the above embodiments, X*2, X*, and X** are C(H).

[00212] In some of the above embodiments, X*, X', and X* are C(H).

[00213] In some of the above embodiments, X*, X%, X*, and X* are C(H).

[00214] In some of the above embodiments, X*, X*, X®® and X* are C(H).

[00215]In some of the above embodiments, one or more of X”°, X", and X" is N, and the remaining

one(s) is/are C(H).
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X42 X45 X58 X76 X41 X57 X75 X441 1 -12 11 (HL0)

X43 X56 (H13) X59 (HL17) X73 X74 X40 X77 N r | | | -<
WORMKIB39mB5 (H18) (H19) (H20) N N (H21) , and (®M2R2YS2008/076594
[00202] In sone of the above enbodi nents, X1, X2, and

X3 are C(H). [00203] In sone of the above
enbodi nents, X5, X6, and X7 are C(H). [00204] In sone

[00216]In seclﬂj){] tﬁe ?lt?d ?I’%)Odl neﬂlget %fh(}{ﬂ%)ﬁ%%&e h%%i(ﬁm ngr{\i%x’::’d %& ge’maining

one(s) is/aro@@). X17, and X18 are C(H). [00206] In sone of the
above errbodi ments, one of X19, X20, and X21 is N
[ 00207] In sonme of tBkeSabower®fibodi ments, one of X22,

oona i B Bl B35 3BRe et gPI0N
carboxy, cyé@Qamﬁ(&GmnﬁéSézldoamdi aldéBdol S'héldaln [H2QAGD)] optitnadl mesubdtittdewith one
or o subsi S AR RSca T Gtea e SRBAE AL, ey ang .
[00218] In s¥@® ﬁmbmhimé(ﬁ,]eadf R" Bitdepend Dy 2dlddted  frons thagronp codsstiagoafihelo, nitro,
hydroxy, 0@0%&’%%?9 a?nthrio %189/ é'm%< %gég)e{? %ﬁ%(rgem tg%%n C&E{?\}lon%lh’ s %ét]itg ed with one
or two indefishttfntly s¢l@BedilaByl.l n sone of the above enbodi nents, X61,
[00219] In %%% %%@(ﬁ%g&%‘%&lﬁé%s?&%@%%’? sl %?r}oﬂ]%\la P g?enélos%ﬁt_ﬁ'}‘_%alo, nitro,
hydroxy, oo D@25y, ahtines omieo,aldehyiie, aldalkglamidoodi ment s, one or nore
oo 10 By X BB 8 Bttt A B s QA P
fluoro, n1trc{ Bﬁﬁd:@] odoncabng, adind, lireinaaidebydondadikytntisy. one or nore
[00221]In some fmgddlm ;%,reg@'_bs n Be)%%ulgg%l%teuﬁ(?m é&té%ro[rugg%{f%m%oagﬁlo nitro,
hydroxy, oxlaEcarlsmy,mgfﬁmemﬂmntlinmosmdezﬁiedlnfsbmmdch emfodimpnts eahi Rtk hedo. In
other such enIbodlfanlegfs era]lizl} RPjs ntydr D3t othdr s%bh embodiments, each R* is hydroxy. In yet
other such embodiments, each R is oxo. In yet other such embodiments, each R is carboxy. In yet
other such embodiments, each R® is cyano. In yet other such embodiments, each R® is amino. In further
such embodiments, each R* is imino. In yet further such embodiments, each R® is and azido.

[00222] In some embodiments, each R” is independently selected from the group consisting of halo, nitro,

hydroxy, oxo, carboxy, cyano, amino, and imino.

BI0. Substituent R,
[00223] Each RF is independently selected from the group consisting of alkyl, alkenyl, and alkynyl,
wherein:
each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, nitro,
azido, oxo, aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein:
the amino, imino, aminosulfonyl, aminocarbonyl, carbocyclyl, and heterocyclyl
optionally are substituted with one or two substituents independently selected from the
group consisting of alkyl, alkenyl, alkynyl, alkylsulfonyl, alkenylsulfonyl,
alkynylsulfonyl, alkylsulfonylamino, hydroxy, and alkyloxy,
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car boxy, cyano, am no, imno, azido, and al dehydo,
wherein the amno optionally is substituted with one
wW@r00pM8P131Ibst i t uent s i ndependent |y sel ect ed frRCH/URB08/076594
group consisting of alkyl, alkenyl, and al kynyl .
[00218] In sonme enbodi ment, each RE is independently
sel ected fromthe group consisting of halo, nitro,
hydr QX Yy, 0X0, car boxy, am no, im no, and al dehydo,
wherern the am no optionally is substituted with one
or two |ndeperadmrmt;ioytlose:fﬂaebﬂ;yllsmfdnyllamlr{o@:@ﬁdrﬁ]ly Issulsstitveed with a
S?Jgagl gg%‘tét?sg sel dni%inllp H)%E goengltsL %%1 S}/F%ﬁ(gl‘gffl ragcrl‘n aﬁ(ynyl
[00224] In sarelzmbydimant, mh R m mdnperaienteksykbcmd ﬁmd tlaal gkqupaonsixing of alkyl,
] ome enbodi ment, each RE is independently
alkenyl, anégl%@?’e(ﬁ %rﬁcsam the group consisting of chloro, fluoro,
ni t each Shglthubstlyqenmmpnad:la ustmkghtutalrWane ionnneE, subsltltiehtydo
inc@ﬁe Sg}llﬂ éelé‘:a { %{oua]c?nsmtmgt% é:argcr)x ugy(ﬂ(? hal amlno *mmo nitro,
aziﬂ@lo@o, amutolsuifonyh ylddylodfonyloadkyloxyaarhayl ,alkelyydmgparkmyh o,

S B8, TR SO0 PR, SRR TSRS SAY, BB
alkgmtioxyt dﬂesmykm)z,ha@ntwtyﬂ ﬂleuatosyclséaxymmd mihr;cahrboxxy whereity et
ot her su %1%'11 ?nOﬁE?o%gl and. I sino%%l(r n 10%‘[ o%%l (;? atﬁg seurbstltuted

such enbo |nenfs €ac (004
sucwitbwhodi te rsulzstltuaas: indépendestlcsedmed ﬁbm tlyeegroun dvasistiigehalkyl,

e%ggkrﬁ,n&ﬁ@nﬂg%@suﬁwl Sal] n‘?/ls&ifon?/l al nty}shl%o éurlc? Qﬁygﬁulfonylamino,
enboediengent s, each RE | s and azido. [00222] In sorre

teﬂgoglr gﬁgt iongll%gr{o po ioh fof %1 ﬁ?lglll’l%tn?l%m}{]o oy%ong 1{/15 sgbsg{n ted with a
car boxy, sastitnent Sdmterd(ﬁonathd gionp pansis@Biglf aByb slkertyw,andl alkfayl.

[00225] In Jo%%%%{'ﬂe agg\%ré{rﬁgdlhé?tls Q:? ‘?P]I?ng ?qr(]épécxndeinﬁ seq lffognotlfq: group consisting

Oup consi's
of the alkylvwibyne'l and dkotyl, w@hlmdssubttments aaptot mhaitﬁtyd is

td t ! .
[00226]In %“%%thé}énﬁgtf Vglaélhllolg Fndgxgefn n? ts Sl&?e%rf}é)ﬁlgtﬁg %rs P %({nimrs]téngoq,f alkyl,
alkenyl, an@alkbwkywhetvyrdr oxy, halo, amino, imno, nitro, azido,
0XOaclt %(ﬁl %Hétl];t)u%gy c%phor% le %s suHﬁtltu?e%yvlvl o%le l(()f/ ‘éwo Xs\(lgs?'{uents ¥ndépendently

al kenyl oxycar oxycar
sel@ltdd)ﬂoua!ﬂlb eroyp QNWSU@ 1 eutjabwahjbbcrxyl lIang amino, imino, nitro, oxo,

amﬁll C?@FQHQ‘#@? é%flgé@%lﬁ%lro%xy alk lgargonl){}é)lxg)r%ylﬁéo&%,r%% y)fd(}x

hetvmaméll,myanmmda:rnlmarbpml rwheream nosul f onyl ,
grpnt Ingﬁglr ?{%r%lrmeo gﬁég’%ﬁ%{ Ofl}ﬂé)h%%a%}% alﬂl%o% r%c%/ Wolytlonally are substituted
subsith boeerttyo isvidepensiedependesy ebt'edi frbmaim gring cogsiging of alkyl,
con e I, al kynyl, alkylsulfonyl,
al kgfﬁ%lgwypgnﬁlwéuff&@l g%l fonyl, al kyl sul fonyl am no,
hydmbsigin: and al kyl oxy, 37 WO 2009/ 039135
PCT/ US2008/ 07 r ILi9n 9
al kyl sul f onyl grr%ngl?]s }g%tg oﬁd}}%ﬂ@%lféﬁ@&ﬁ oPtu%nagy 18 sethstltuted with
substit uelyl. sel ected fromthe gr oup consi st ng of
00227]In &
100227)1n S0 B oo P o it enu SN S PR syt e
substituent gql@gqg f@gn@;p gtopp goneisting df' gérboxy, hydroxy, halo amino, imino, nitro, oxo,

aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, heterocyclyl,

cyano, and aminocarbonyl, wherein:
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al kenyl, and al kynyl, wherein: each such substituent
optionally is substituted with one or nore

wasnssent s i ndependent |y sel ected from t heP@r/us3908/076594
consi sting of carboxy, hydroxy, halo, am no, imno,
nitro, azido, oxo, am nosul fonyl, alkylsulfonyl,
aIkonxycarbonyI al kenyl oxycar bonyl ,

g: {tjé ﬁl}ﬁlré arr%%crr)f%?no%osﬁlfonyt lexdc aﬁlégo%g%%r&f é}g(tlonal 3/ a[ge ]v,ubstltuted with one

or twal sklmtlydemtx yndepdnﬁgnﬂy Isczle(o}ze;d ftmr the grpap ydnsmtlr[gt(é nlj(gy g]|kyl|su1fonyl and
alkylcgn? lam rpelgocar bonyl wherein: the am no, 1 mno,
and am nocar bonyl optionally are
su bSt I t utnmd» poWloh fof tha elkyjlsulfm\@lamubs)pﬁcmak}y] tssubstituted with alkyl.

[00228] In sog}rg:%e e&glgfqt}%enyqsﬁ* ecri{l(% e en(?e 1 Igﬁ?esc:%ﬁg%ﬁly(ﬁ)?lgﬁlﬁltsh&gw%ﬁ with a

substituent sélédtelfydns th zmny k:onsﬂtukg/ﬁfy:hlibuiyﬁ baly,lamiran tnino, and aminosulfonyl,
al kyl sul fonyl am no, wherein: amno portion of the
al kyl sul fonyl am no optionally is substituted with a
S Ultetaintingg ivhing ehné emmdsul fomyhoptivmaldyr ayel pubstintsd »ith nge aftwo

al ke | t
suosfuSe ma Bl it 208 o AR R, PR
alkyfsulfomy talsénogr oup consi sting of the al kyl, al kynyl, and

[00229] In soaI ke%}bgii m[e"‘Pe aFlb% 2% éﬁ k]ﬁd?}ﬁéggetnngf geﬁ&%{e : %ﬁ?ﬂ’ﬁgﬁallg CsHbs&Eted with

amino, wheremdepmmdemnbgallyed sbitipded widnalkytalfgmadup consi sting of
al k alken rand. {01 .
[00230]In som %}mgllrygﬁ S, ea Olﬁ apf n?eqeéd%ﬁlﬂ%s%ﬁ\@ ealkarl sug%hae(?\%cﬂbamlpo
wherein the anuhs isi stibseinicsl mﬂtbdalp@utfelml Iy songeiueicendmbdiments ¢dake RYisoup
methylsulfor} 9nslrllosﬁg 159 of carboxy, hydroxy, halo, am no, imno,
i o, am nosul fonyl, al kyl sul fonyl,
[00231]In scmﬂd@yrlbodmatsmmyR isaidepdndently oelgdtabdyom th ggnlup xgnsisting of alkyl,
?C#h%lr%{% het er ocycl yl, cyano, and am nocar bonyl
e am no, imno, amnosulfonyl, and
amem@csaclb@lhgtituanp@ptnmallylig/suhst@twbi@t oreptivedor thvie¢ ubstiteentr

1ndege\Maerﬁlu t(tadJ ﬁ}(ﬁoql%%ce)rﬁ% Fé(l)%]ar%g)yf ﬁ;rcﬁgxaf BeﬁQ’akﬂ% %1%" I(l)utro

wherein:

alkenyl, and§

onsi t | n
azldaldxy,l asuuhdswllﬁyiya aikploylfonpile aleyloxycatonyd afkenytloxynarbényl,he

alkyg llé)gylcic'rg I%g%%%g%bogyl(g&éél%ﬁgic%% ng%xgwkﬁ%ﬁ%ll&gygﬁkyloxy,
alkenﬁd@pdhﬂwmvwaéebwl,é@temwwl ©pnd, enbdnhigocarhosyli t ut ed
[00232]In ség{l%et égné)%gm‘?éHgS%kﬁ RE Btmcﬁéﬁ %@qelﬁ&&f‘&lﬁﬁ SurdG MR w‘&ﬂ IR &tn'xd?Q

oxy, dr ox amno, I'mno, nitro, o0XoO
substituents pudepsodantly migclted fa;lrrktjat guobip cnmyllst,lngallf kgrb@oyyl@drmﬁyiﬂo ammo imino,

nitro, azido, oxok¥1r|n9n%£ukf§)ﬁ%l 8??1%11%{5)"3%41&&% g%??&%%)’%%&gl; 8%%25%'
alkynyloxycﬁﬁa'dyuﬁﬂ@&wbﬁﬂﬁ@@4alk¢dykaxamym zilkﬁnmbarbarmqugsa]kyﬂwydtlkenyloxy,
alkynyloxy, @A}g?caglylngct&rg%gélc :%Bti ge bl r@({n%subst ituted with one

sel ected fromthe

group consisting ofBﬁI @/Amtugjtﬁyl sul fonyl, and
al kyl sul fonyl ani no, ‘wher
[00233] Each R® is independently selected from the group consisting of carbocyclyl and heterocyclyl,

wherein:
each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy, hydroxy,
halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,

alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
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am no portion of the al kylsul fonylam no optionally is

substituted with alkyl. [00228] In sone enbodi nents,
wW@20h/05¥33 s an i ndependently sel ected al kyl ope@¢DHsd008/076594

substituted with a substituent selected fromthe

group consisting of carboxy, halo, am no, imno, and

am' nosul fonyl wherein: the am no, imno, and

bst t t.ed with .
ke 0 s R P R R PYRC i EatbT figfet”
group cdrsingid, aginofulfahyydnd am[ﬂoydrlmmb/l‘ aptiyhally areckubstituted with one

al k %V%gh{)ﬁ?lg%gam 0% n{h{'ngly gé?c]éeéitfg) f ﬁroﬁgyo%;sjllstrlrr?r%g(%f alkyle aﬁ%enyl
s u bﬂkym}u Lﬂllqdisum)rt}m all@mlnﬂfpnyﬂmﬂ e]kym}ﬂdmﬁ‘o@m no opti onal 'y

[00234]In soglr%)gg\ %é%ve em 8%{{1ﬁrt1tg'§§(fhh¥d is 1ndﬁ%f:é1peenﬁla Legffcl%e%(%lsoe {eﬂlg eoap consisting

of carbocyclﬁllak(}/hetadmtyﬂ twhieeth snch dubstitoens are nmhmbsntuted he am no is
substit.uted witheal yl f.on

[00235] In somﬁt?g o 1me?ts each ach r_lﬂf%Pen enrgrlgt %lecited tn Cmylgro n{) con51s Hll‘%/(ff

carbocyclyl a[nﬁ(hathb]:ydlyi WMn enbodi nent s, each RF is i ndependent I y

Zﬁlaac S}%&i squ 1t%p orpélgrgaﬂy sgﬁsrt]i tSt i ngfor | ks¥1{>§t1tue s a%ndently

such” subsel tden
seledtesl fmnb&b lgtoup edlsmlmgnfcancgl, carbaxy, lodrdxpy ek, suinsf nitre) &md) S

aminig%uﬁ%ﬂ eln:ﬂ%ﬂ anrgony kP'E:arfb(r)r?ﬁrlgx%ha )gch%g arco{/]c %lsheteroqclygxl cyano,
and amiﬂocaﬂmmyio@hdrélmcnyl al kyI suI fonyl aI kyI oxycar bonyl ,

al kenyl ycar bonyl
al kyl caf Oal’r{l)} ho am}{losaqlﬁgré%l %’C an on% ]Xlohally are substituted with one

al loytwo sobstinenty |1rmkmndaitlky¢1e1qu fronaﬂhk gmyb congistig df\alkyl andy ,
car%g l‘fln&i het er ocycl yl, cyano, and am nocar bonyl .
ﬁ( sonme enbodi nents, each RF is independently

[00236]In so&&l of dteabloval eknpbdigwins,tthd Qaﬂ&dydyl Ilsl’Csdhs&:amocymli e
[00237]In soga ?Ehet BV Qetes Io@x?n%@t&)rgtﬁleelpe%er%;lygleﬂ enl‘lembereq]hegroc?c nﬁg g

St 'ng o am no

nitro, azido, oxo, 89S Muen?ﬂyl al kyl sul fonyl
al kyl oxycar bonyl, a enyfoxycarbonyl
[00238] EaclalR'f(ymgdepewl@ta]ybglngtéd fr@h kg lgcap Igm;stmg(gf alkyloxy, alkenyloxy,

alkynyloxy, %Ici)églﬂ%l‘nﬁgx Qlﬂg yES)l(lM‘OI} gyalﬁxl ?Q;}Q&S{X/h e{i‘éré}{' OXxy,

|yl
cyamhb sudmubsimenmmlmblmyd subﬁlmd VSt]hsle iot mewtsglg@gu(;{ltg)OZSS]
1nde€e%8£}1t1§§ lec§ed cgrg gl?: ?g%%ré}sﬁlgqﬁ%%rggxg{, g)gd%)%wﬁalgr \8&&1&%? mtro _azido,
0X0 eam;dms@tmhl slkljdewcanbawﬂ atiqan)'rlmyazirbgnyl slksnmwmrbcbwd WI t h
alkyf ﬁr%oralloxa/pal]gegs fséarg 1?ytr1] ; ?/ga]t,l?ynﬂ%arg ergl?qx% o ‘(YIXX ]{1{( qu, alkynyloxy,
carb@ca_plbbkwrohxc@d,o:yyqo arldadnm;:ocanbvnyd), whereim 0, azi do 0XO0,
am nosulyf o a'ﬂ}‘}lqbg nl%XJlf%f%;}j;?%r Q%B%'car})&%?&%hﬁ%%ﬂu%ﬁ}{éd with one

alkynyloxycar
al lketwd substinentp linkpenderitly pel tedafrdymhy g@xy congisting afalkyl, alBenyl,

| ,
al k&%&ﬁ q}y&c a?}goc%iéec ;198%1 ﬁ%ﬁ(%f, lﬁxlltiéﬁﬁé’yg)r% and
[00239] In scarei off dtcalbbmvyﬂbodrwmms,eﬂach RY héndepandently asiesiabinn thegtoup anmdisting
of alkyloxy, Qlﬂ%ﬂ}?o%@,rﬁl%yﬂoxﬁ R klyg[lll%ng%xﬁ raﬁ(er?}HQl?f{)h};l&}y,egldvgll&nylgﬂ%nyloxy,
wherein such substituents are not substituted.

[00240] In some embodiments, each R is independently selected from the group consisting of alkyloxy

and alkylsulfonyloxy, wherein:

each such substituent optionally is substituted with one or two substituents independently
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or two substituents independently selected fromthe
group consisting of al kyl, al kenyl, alkynyl,
w@bdogh3zuss onyl , al kenyl sul fonyl, and al kynyl suPEDH§1008/076594
[00234] In sonme of the above enbodi nents, each RGis
i ndependently selected fromthe group consisting of
carbocycl yl and heterocyclyl, wherei n such
selgc:tlﬁ%% mtll'jletg;o%p g‘%‘%ﬁp fsc':ar%cs)%?/a{%)%é a{l %glg Ilell({? %8 Iﬂgfahinosulfonyl,
alkylbeyogrbonm adlofsirt®hylogy, alkylomlctrbmyclb/y hetancyctyé,tcgurwcgndl yl,
ame\l’i?)ear l I W%ach such substituent optionally is
su Yut'ed“With one or two substituents i ndependent | y
sel ect ed tieraprind, Ialmngstmmpylmd smgiotangpngf optibially arecsabdbionad, with one
hyd ' . 0Ny
al ky %%)ysggs?% ehts de% nlﬁgtsel%c(‘t)erc]i%%lxt)}}e %ﬁg@giﬁ{}% bf alkyl and
car blglpafonyl. het erocyclyl, cyano, and am nocarbonyl,
r ' | ' ' n
[00241]In son{% e%lbo i ﬁrrﬁg,regmslglgig tl {ﬁg%ﬁ%sggd%lnféo%p%re %{H\KB ggrgfsggg (}@alkyloxy
and alkylsu$fum;el¢xyt whertis: | ndependent I y sel ect ed from t he group

cong % ugsft uent c}{)ltl%aﬂd 1S sU stt1¥1te VHI SCy C%s%?llents independently

somgacofs% O e’'e e car

sel&d@onTthe gmuy conglsting @‘@%B%}y, hydr@«ynlml@ﬁmtrhenlamwxe, aminosulfonyl,

t I
oGERGPERT PR DB EARE Y Honb St P BERRENE Mheiny o
i ndepend dretalnyncs eimosuinyly andhatmecagbanyoptiomaly site sabstiofted with one

g: té%] Ps?lony %rl)%g/ﬁ%de Cﬁl %ﬁ{ [I]e)(il o tlh? gllohg dehwsifl n(}f laﬂcxyand
eaclallﬁzlsdtbnsUbst i tuent opti onal I y i's subst [ t ut ed WI t h
[00242] In %o%% e%{bg%ﬁgl rgtg,negal:]k&m }s 1ed’e]:%ende11lt]gcsieelgc?edﬁt?og} %hg gfc’o%H %{):nswg %ﬁﬁf%myloxy
and alkylsutfotyloxy, wheérdio, oxo, ami nosul fonyl al kyl oxycar bonyl ,
al kenyl O)éXc%%P XStl’tl}e%! kﬁwy g‘ﬁtlpu?er}iywﬂh one or two substituents

al kyl car bony
al kwﬂylbendﬂml@Isgﬁb@edyfronathkgtoouyqnsatm@fyhrbwgy, hgairdaoynlydkmnyqno nitro,

Sﬁre?)g& ﬁl% rié%]ulfolﬂﬁli ﬁ%ﬁ&é&lﬂﬁ%ﬂg *fcgﬁgrbor%)’l]oq(&a l%rfgxgté/?lgn cf

opt poimatdrhongt.e substituted with one or two

[00243] In SHRIbb GRS, eaéhdg“’ﬁ ”n‘PIi%FJk 'déInﬂ?r %élgc%fdka‘ﬂﬂﬁq&g m the group

consi st ng al kyl sul fonyl ,
[00244] In @Iﬂcenglob@uieﬁt@,wﬂhR mdncabdnylﬂylb/sdbdt@rWHylsu[fwm@] In sone

of the above enbodi ments, each RH is independently

selected fromthe grlbljpStcb@mgensRI ng of alkyl oxy,

[00245] Eagil g%%}l%&?‘ enﬁ%%{%&cﬁ%}ﬁ C}h@ %(}Jniﬂﬂ tﬁ‘l}@%% QIF%Ig:(aiy?onyMIé(?rgilcra]lrbonyl,

alkynylcarl@uy:lharmuwthonﬂedkiéowebm carbbrgtlytcarbedl, ah@ 0&40¢yclytcasony,
enbodi nents, each RH is independently selected from

the group consisting of al kyl oxy and
al k{a)shel dllotaatboryl, alkdngicarbenyl,@ad fikyyishrbgup sptidnakinare substituted

L e

hy(k@tyehetledmﬁmmtmmldgr axepancioossifertyl, alkylvky@eiobylxalkenyloxycarbonyl,
alkwx?wb ongfi Iaﬁ%ylc?I%H)ﬂ}?dxy,ncIllEelx’lﬁt:ar6)8§1910x§l %@g}%yargony%xy, alkyloxy,

alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, and

wherein:

(b) the aminocarbonyl optionally is substituted with one or two substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxyalkyl,
carbocyclyl, heterocyclyl, alkylsulfonyl, and alkylsulfonylamino, wherein:
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al kyl oxycar bonyl , al kyl car bonyl oxy, al kyl oxy,

carbocyclyl, heterocyclyl, cyano, and am nocarbonyl,
wobm@pe3ns3s t he am no, am nosul fonyl, and am nocRCUR0DS/076594

optionally are substituted with one or two

substituents independently selected fromthe group

consisting of al kyl and al kyl sul fonyl . [00241] I n

fS ?gﬁ} te I’hrg ?lé rc('slr %Eyscg/rl] ete:;?(g!yclzol% ogaﬂgr?aﬁg grg:esu ef'}%ltesd Cotng g)r two
al kyptistitubgn ;nkimeyden\‘/lh ﬂiiﬂ@ieﬂ ‘froeahéwgrsum&mnsstbrgtolf halenikyl, and oxo.

[00246] In scprﬁcfl b3 al lnx:{l s Seadty uﬁslts hlidg%:g?enw setleﬁ%la%romrthé %V\%lﬁégogsltstmt uo?m S

epen sel ec e grou
alkylcarbort}dzraﬂ(equarb‘[y)@}‘ alkynyldad‘looyl anihorarbomylf ailqzloxgn{a]abonyl carbocyclylcarbonyl,

and heteroczfn‘l'%[g:?r%gryl vm/erem su il %)stltué/n saarreb r? Q¥ubs 1tul 5 yl carbonyl oxy,

“Wherein: the
[00247]In mmerambodummus,saablf Rhy ir;de;&ndbndmermm lﬁk»ortyé gropp comsiatiigyofar e

alkylcarbonylll mmocaare%l%yll Wlkglgqxgcat?boay %aél?%CYCﬁ'%jcaélFo&EjH at(l,:dt ger%ctyflxléarg?nyl,
wherein: aI kyI and aI kyl squonyI [00242] I n sone enbodi nents,
ted fro

eacg llgyl do% eo?pﬁona ly ¥s SH%tlgll(t:elg glual slugn &Llent s%rect\?\ﬁfé?% the, .group

con
cosating sﬁpatbosw lhsde;u balo, ammta, oitra) dxy), armmsulﬁsnyil talldyla:dycurttohyl

alkgﬁgrbg%gggoﬂ%s' d%%m rbon gaggndent ly selected from

oxy, hydroxy, hal o, am no,
ni t (g, the :ﬂmﬂocamwnyimwtfabylyslsubsaiuheyl Imﬂo)a(salﬁsbmnytl selected from the group

b |
T T T G
[00248] In mie@mbedhrrahﬂs ),dach(B is [nd§RAdintly sele@ddroentbogioneainsistingad h

ently selected al kylsul fonyloxy. B13.
alkylearbo 'I_I%% i IIlljoecn nl[ %‘245] Each Rl is independently

sel dtctaadnq‘cartbmyd hptiogalgyuip substitsted tvith g sulfstitaérk yéledadfamythe group
I bo 1 nocar bonyl ,
cm%} Eﬁyfl ﬁ%ggﬁ%k%/alk@allﬁérg%ifc i laré({]a %l lsuy n)qamlgo y
[00249] In mte@mboweym wh Bbmynqepemmhyeelmtecxfagm the@raab kydststinpay |
alkylcarborgJ L ﬂ??&l o%?PXﬁ(%/w?ca%og%k%g%m?n%Eg r%('l whbrein tl Onal ly are

one ©of nore su P OIS
i nd&pelmdadintdaybosel dketnehtaxfommm ahdh eikgrymagboayl nsmﬁiallyl gre ebstituted

il Rhe e ISR oo ARG o0 o Pieh BupdPisroons
hydibkyy halb,conyeea nitroyazido, @iokgthloaﬂulmeIaﬂWy)xycarbonyl alkenyloxycarbonyl,
K b |
oS S oy R RGO Wiy B By B o
alkeydaxg, allgmotloayyicaboeycky yterocyutd, oyho, m’rdemanncaxbonm,tmdyl
ti { bstit t

Ioﬁ d l% dJ {1+c§1rb%g)ﬁ%@ &ngﬁ)? 1? gﬁ/ni%s{lﬁgteg wrlt(ljll(,l())lrﬁe ortw gls% 25 lﬁllentuen S

indgpeiagéntly ad:lkc&e‘dyfrqm ik lgyony bonsiatingydfalkkyh bikery], all@aylba)tdycl yl,

al kyl sul fonyl, and al kyl sul fonyl am no,
alk&ﬁ‘glﬁm?ﬁ%?ﬁ WO 2009/ 039135 PCT/ US2008/ 076594

[00250] In some of the above embodiments, each R' is independently selected from the group consisting
of alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, and aminocarbonyl, wherein such substituents are not
substituted.
[00251] In some embodiments, each R' is independently selected from the group consisting of
alkylcarbonyl and aminocarbonyl, wherein:

(a) the alkylcarbonyl optionally is substituted with one or two substituents independently

selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, azido, oxo,
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t he carbocyclyl and heterocyclyl optionally are
substituted with one or two substituents independently
wa210e08%85 f rom t he group consi sting of hal o, aP®yUS20881076594

oxo. [00246] In sone enbodi nents, each R is
i ndependently selected fromthe group consisting of
alkylcarbonyl al kenyl car bonyl , al kynyl carbonyl ,

o RS XSO RRD A SO SR B o

andaitilﬂocmbbn)ﬂ,uimﬁtltut ed. [00247] In sonme enbodi nents, each
of (b)zlPl nde endwalopt)(og%?ynlggél‘ag%tg%ﬁ (\?Vf'ﬂlt Sortive Sibs %en%l sting

onxycar onyl ,
indelﬁbaﬂeblﬂy yabcyddcfafnbma youp acidistivef o alhglamb ylkykaulﬁmymhuno

wh i n: t
[00252]In Sogﬁ%éﬁ"i}{??é%)e\ﬁhthlﬁ 1%‘“5%?8%‘%??’05%?&@@9@3& o'%/prcgﬁ?lft}ﬁlé b oup
a&ykmbmn@ﬁﬁﬁhﬁﬁkﬂ@m@ﬁ\ﬂﬁﬁhﬁxy, hydr oxy, hal o, am no, nitro,
| f k I
aI Iﬂﬁeg“ﬁ'g%% 8’39% l%a 1%3‘(1307%%§§ tﬁr‘n"nX h 3P Bobnswuentsalr?aep(e pgently
selectdderoanthe gap b@my;ﬁngnftcarbmazl, hydraxy, sl shinbitied ow) Stamimsulfonyl,
ted th f
alkyléﬁ[?f}%bo“y; a{(‘kylc 03}91%%1 al 18% f:\éa%f),?agg @mocar aonyP cp 90
al @Itlswdrfimm:ydbamyl mpuonbn)ﬁiz 4183snmted s«ntmeneemhwd substituents each
tl I t
iy LSRRI e SRS BRI > 70
[00253] In soamembeafxbﬁm,yehcmp‘tls dedehdentls sefddted froinutheegtow donsisting of

i.tue t el ected fromthe group consisting of
alkylcarbonyz?’lfﬁﬂmmoﬁ ix , al kyl sul fonyl, and

aI I&;elaﬂ«ylcﬁﬂmyjrl apmomlly {s GRd@ed with S06Ter twubmhslt‘immm indepandently

selecterd fjrozrr 1{?9 de en%nﬁlﬁfmgy of‘sc&rlbe&lt, d (Exrg g gr%fn%yrhl )}' Caglr Efzohgg’/’lt ing

aminasudfoaytj :xlkw;d@tybarhgdyl, awybamonylox&aa)lkyﬂm @ktogyatdrs Ikmmngdyqul cyano,
and al kenyl cqr bonyl, and al kynyl carbonyl optionally are
YRS PWad with one or nore substituents
[00254] In solnﬁdaﬁmedhdemisleylclskll 1enlﬁe;téndanﬁmddo&dgn@lagrbmqml sting of
car box 1 do, oxo,

[00255]In sogje;e %géfnregt aCh II§< "p%B?y% on ec fed amf“l?%dﬁlfﬁngxycar bonyl ,

al kynyl oxycar bonyl ,Bﬁ,l ‘EM’IS& f)‘)ﬂﬂy| oxy,
al kenyl car bonyl oxy, yny carbonyloxy, al kyl oxy,

[00256] EacteR kie mgbrexgentln bddgoteg| fmmythe g@npomyisting| of chb@c@rclgbylﬁjny]ammo

s IS O RO M A0 Bl R RIMRSBEPATNL
alkyloxycartiomxlapmn,w{mﬂyxy&aibemﬁ@dncﬁ ra&m)tlmcgbmpnnm] glkglsulfegylathino,

al.k
alkenylsulforfyéad%g%] ﬁﬁy rﬁnlm;?%ylarfnn na¥nn’1 ove yéa in é/ ﬁ%fo%(%ca%onﬂlﬁmlﬁplmmo

alkylsulfony]amd&pelnd,eaﬂitehylstﬂﬁhﬁathmdmﬁmo amd aﬂ]eynngdfqnykammerD rwgheredf:
l&rl?oc o, blrcl)(g] §?rtlo%tksucr}ysugs?‘ u%ﬁtg X%tg)ngiy I t?tgtreg) Qﬂi{ Ia subsp t‘{jlent

a r tu e n S are
indembsttllytselbce@u fr¢nd 02 dup kensstmeofeatbodiclybatkys ,hemv@wl)%lkfrls

SRR SRR DG DD Moy,
alkymléaybooml; Biylykycapomydraiiyloxyilsyleybabonyliaikpllcabotylayakdr and

alkyfsMY?on PRfbifuents independently selected fromthe
consi sting of carboxy, hydroxy, halo, am no,

n| t ro, 4&bpithkosartwgyclyl4artion of the carbocyclylalkyl and the heterocyclyl portion
of the heterocyclylalkyl optionally are substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy,

hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano, azido, oxo, and amino,

43



WO 2009/ 039135 PCT/ US2008/ 076594 am nosul f onyl
al kyl oxycar bonyl, al kyl car bonyl oxy, al kyl oxy,

w@2a0bozmed yl , heterocyclyl, cyano, and am noceCHUSRDE076594
and (b) the am nocarbonyl optionally is substituted
with one or two substituents independently sel ected
fromthe group consisting of alkyl and
al kyl sul fonyl am no. [00252] In sone enbodi nents, each
Rl i's i ndependently selected fromthe group consisting
of al ky manetmm peatieh il ithieraoircizbenylalkyhbsioailly. is gubptitated with
al kyl car. bon opti.onal I
tWOXSU Iy St o sult étrllt és)nttsi 1}%&: erl 1at 875 stefégllg&; h’l)lfl tgg d}fﬂfctons&ﬂ ope{lkyl,
ar oakkerqd;msdsucynyg of car boxy, hydr oxy, hal o, am no,

ni tg}lﬁ’the r]ozichldl Lk?[M )Pbrtloﬁ‘o}(s)ﬁLl?&gtg‘ﬁégl%%honall is substituted

al kyl’carb cyano ocar ony
with ook ¢rijore hé)siatmmmu@pb@qyﬂly aabt:ued)ﬁrem ithe grenpahsitting af a@eboxy, halo,

0Xq, a;mnot ﬂlgylgxiyc&r\g@ne/g l’iﬁc?' ﬁrgﬁ'%(?, lgjldE)gf,pdm%Q,t Ja}/boé)ecllﬁ,%%gocyclyl,

group
ancadykuyd, swhbrfemnyl am no. [00253] In sonme enbodi nents, each

R is in ‘Ehe RGHS d cghnlol){allg ?J s%gstt?lgedf\{qﬁlnanlte |3§ tv\ﬁ)rsgys%tlfegﬂ ?ﬂd%lgénﬁegltly

of al kyl car
aI kyélexmdtfmnythe epup coralsting dfslksl blktny! latkenbflwlkyhomnfék@yloxy, and

i ndependently selected fromthe
grou rg'oé}Xgi Eé.}%‘g of carboxy, hydroxy, hal o, am no,

n: L ro, azido, thmaikyl optivhaltyssisubstityted wah énel co xpealnidony | I
2y a#g %r gX}L ?gfﬁ%dct%regycka?p’pofg%%%%?chéuxétrtueg%tog{l&%}fy Lr¥

substitoed IV\mbN)tlS or reere bubRlituends indeperplenttieratebtyd §otn dlast grobip consisting of
alk?f [a(l}ééng 5 pegg%h%arbogﬁg Q&gr?%yé aﬁgﬁ?ﬂ%ggﬁ%ﬁymggfy ql%ﬁ)hnlﬁ!) cyano,

azify bsd amhinentheRjin: [ 00256] Each R is independently

| ect ed
i:r ggC§C| l{/lra%[ﬁ(% (ga?lo?iil%lil?sugs(gﬂﬁéc?\&#mo%ecF 0 suFitltuen S 1r}§l1e%eon’dently
al ky¢lmdtfmmythagromp comaisitmgmfiatkal; blbﬂyfll and alkynyl.
[00257]In X %%F&lﬁ{egp&% #r}lsque eﬁgﬁw SOt @1’%&9 ﬁbé' %anmstlng of

enyl oxyca kyn oxycar Fonyl am no
carbocyclybullﬁtylblbuﬂnfoohgwramclyd;sulforallldnemy kikylc4rbonylasmnan elkenylcarbonylamino,

ot YR LT 80 R EBSSSLOGENL BB
alkylsulfona]ammyitlkmyfsg]rﬁgdy@m1m Flkyny@ulfqrydammo ammocarbonylamlno
alkylsulfon fagx},r{gy}uﬁwaﬁlgﬁﬁgﬁﬂg%ﬂ%ﬁﬁﬂo %c?arl lsulﬁ%%;laﬁl m%gb ere n

tion of uent's opt 'S Su
Wi t ka)dhesanise partemaft suqhn;dmque nptiopallyab edbst@dted wathntsnh’cstltuent

1nd%%t H&tlggaﬁétf 1?((219 hg o%?ﬁglggér?éo&lc@bg cl’ylalkyl heterocyclylalkyl,

erocyc onyl
allqmrhWMmeh@atbyhylalbﬁkqlkyl aéiiemdmﬂkynyhhlkylngrbonyl alkenylcarbonyl,
b

S B AR e RS TS RO S Bonfy I EROBR Sy, anc
alkglskifdng la wheript oxyal kyI and al kyl sul fonyl wher ei n:

(1) the 0 I

(1)t CRROSHELYL B b Sy Ol ARENORY B LB by prion

opt iobha hbtyroesrcé’ldm spﬂlcmallﬂ)eaie substitutedhwito pnenaymedre substituents

b
L R e A Y
hy dhipdegxy. alkklpko rikenydexyeatknloyy, halokyity: cyang, azhr@l, %0, and amino,
nitygy cyano, azido, oxo, and am no,

(2) the amino portion of the aminocarbonylalkyl optionally is substituted with
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43 WD 2009/ 039135 PCT/ US2008/ 076594 and (2) the am no

portion of the am nocarbonyl al kyl optionally is
weuwsmast ed with one or two substituents PCT/US2008/076594

i ndependently selected fromthe group consisting of

al kyl, al kenyl, and al kynyl, (b) the al kyl, alkenyl,

and aIkynyI portion of such substituents optionally is

Isﬁgzrgée (tr)1r byngg I'ls 1n eé)gn Rdenfly sefeﬁfcéhl l?rfglupuent Sconflstlné of ?lkyl

car latkeyy], dndlakkynyl,oxo am no, al kyl oxycar bonyl,

ﬁleﬁﬁr))gt@e{ % 119e)13g/ d'nly ‘ﬂé/ggl ’oﬁ&n l&/ u%ﬁ(yl%bﬁtﬁaén?s ?{)YSJRXIB/ is substituted
withpie @rrra¢rle yuhsstusu:bmti@plemteetﬂy snietchd fow thor growpocossifime iof easlixs, halo,

oxJ) {Agl?rf%eagﬁg%urbo a@{y & o}‘l)rl Jg}%;@r W g/y%gté(o)%/%lﬂgh(f?erocyclyl

an(iawaycnwhevcy), V\,her ei n: the aI kyI optionally is
ig?gg;;g}tedam\grﬁ%g B?zﬁlly I=.5u0 tlﬁe(j1 %ﬂ{ c())n)é%é)gtw sués&%ﬂe%ts independently
s ub s¢ledtedefiing the gtaup naislsyngacvfalkys alberyil,talkyeyl, alkylbxypalkenyloxy, and
nor j pis independently selected fromthe
ar ogﬁ@g%&}f ?rné of al kyl, alkenyl, alkynyl, carboxy,
hydr oxy, al kyltimalkyl epticaslip lesqlostltaiedky/nlybm«y,rnomtah)@lroxy,

opt KORTERRen B o BB ARACar 0TS oo 1RABMI R,

subishigéed evithene bymors sltstituerds indepemdehtly sglecta fromriss gbumnosting of

ol B BN Cr Rl B ok ANERASr DRy el pirprsgone
azige,@upamgionsitetding of car bocycl yI sul f onyI ami no,
het I n C
ale K 2 L;FZ;‘I}% 8?1 }5(% £ %@%%@rﬂ uﬁiﬂ‘aﬂe A ahr e%? su[;rétltue’nts independently
al kyé¢lestsdclagm the ghaapiconsisting M@ﬂgvl abkyrwarabd) mlyyrgym and,
[00258] In Q%nﬁyori} ¥l1 \%ge%{/%?glﬁeﬁtg e%ﬁ ]ﬁ;lgiﬂlﬁggﬁﬁ#ggﬁg F%é&?éﬁ'l‘g{&% the group consisting
of carbocycdmtﬂfmﬂmbmnyheamomdylsulainklju‘nsml 4liylsarzomy lawingi alkgnylcarbonylamino,
alkynylcarlﬁ*nélﬁfﬂ}ﬁ: Sé’i{(}tlgﬁfké%rggrﬁy%%%lﬁrﬁ Elgeny%gcarbonylaw 8111)0 a%lllg?/nylor)ﬁfcarbonylammo
alkylsulfonpbnmnooaik@wlsgw@ma@umsalikyny@mtfsnydnmmco aminoyarbayemist i t ut ed
t fromthe
alkylsulfonglahlli})oﬁrélgiﬁ galﬁzse%l#lg{ﬁgh}llaﬂnfﬂg%ﬁgy Q(F(pa[llg%ﬂ%%‘ﬁl%o%gfa%‘i‘jn01mlno wherein such
substituentae ewtcsclgsohlyddal kyI al kyl car bonyl oxy,
' | J |
[00259] In %%ﬂ%’l e@!:lﬁx klé hrg%:lgéeélrl%lﬂg lse%i&:?e\é ll'olr(ny ny %r ocr)lrs]l; 1ng of
Carboc}’“YbUWl}’bnmhﬁcmgMclylsa feaplamine h]kylk:mgtw@nbm y]lkyloxycarbonylammo
wh
alkylsulfon?iagﬁmocﬁﬁlgg lloggl){liﬂ nll6ya{nd a&?ﬁulf&&ﬁ%ﬁk 2)%(131%(? B}é@gren} ylegllelkgl
and (2)Hee mn@pmmfyhchp@bstlmms ogsfonalhyeis klé’BfGIl‘@d ith v satistitpbnt
. i |
T T N L
alk&bwbbrs'ﬂqugmmﬁooatblowlalkﬂl daﬂeih)ﬂllkyloatbhwiwkylmcémbony
alkﬂ%%a%%xy@dr&ﬁkpéﬁégcﬁh&% &/:ﬁ% anﬁllillﬁ%lw%ogglywhgg

ano, a7zl 0XO0,
(1) the carbocyclyl portion of the carbocyclylalkyl and the heterocyclyl portion
of the heterocyclylalkyl optionally are substituted with one or two substituents
independently selected from the group consisting of alkyl, carboxy, hydroxy, alkyloxy,

halo, nitro, cyano, oxo, and amino, and

(2) the amino portion of the aminocarbonylalkyl optionally is substituted with
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(2) the am no portion of the am nocarbonyl al kyl

optionally is substituted with 44 W 2009/039135
wOeQNABAD8/ 076594 one or two substituents  PCT/US2008/076594

i ndependently selected fromthe group consisting of

al kyl, al kenyl, and al kynyl, (b) the al kyl, alkenyl,

and al kynyl portion of such substituents optionally is

substitute

in rée’p(érn en(ﬁs‘[f/tu%ng 13Ce:§§n ?tnbn;g fe tﬁéﬂgrﬁg}%pgy néflssl,sttmﬁ 5 aufyl

caallkmyy,,andhalkmyl oxo, am no, al kyl oxycarbonyl,

aI l.carb .0X d | @ I

ST RS syl en s By BRI R of o o

subsmpénta)mddplegden&y sl frbuttiecgronpt donostiag of carbway dalys 0xo, aremo.s

alkylgiq[gaxl% {H(gl%rbon\épﬁlh¥/cﬁ*oxya@@ )8/),(029600 %1?1@#%%)( ! iyg%réfpéyano,
wherainkynyl oxy, wherein: the al kyI optionally is
bstituted th o hyd
i;r BOI(:yC ealmlr\llg Odmﬂnat g rlSoScl:lect: t?d val}gqr({ng)éﬁtswooilgs)tln}eﬁt% independently
s ub@ltdtetdlfmnt the gEup oomaisting dlaétyl adblylokytvddrewi: t h one or
bstit
more subst! ! RS, bRUERRNOSRLINPSIFSIAEOMARS,

group consi sting
hy @) d)cyc,arbab)k:jiyll @D@hetmckdmwoaw$ ofesluda&watm;@ylts optigrelly are

subs{i]%{ed Svrl]tgl ¢ orlchvo Ssaé 1@91?5 ?ﬁﬁeg) 9&1}1@9 Sé:}]e\é‘gg rrfrglithe éQ%S%H%1§%
alkyl, cnﬂmsmrmyyalky&edyelmﬂce ditroy cyamd, gl agwingypvheeinsi sti ng of
?Lzylabovlgka%n 00 tlon (iil?/ is sugstx){lﬁé 1ﬂld01le %Pﬁg Fs)s;lél})]%i[?ue fgnﬁ:ﬂeggndently
sebdet@chliyt.om t he group consi st | ng of
r o,
[00260] In soa l?y %Sglgbws’ye]ldgﬁmﬁﬂ% n%% E&’enﬂ? gegc% e(a(}% t}{é glld[u; QA?stt%{Ed?
carbocyclylsallfduyhyiumahdgjqu)ylcly&mh‘@ylamnh@y hld;xlyld@nﬂgmylloaammtj{ylsulfonylammoimino,
al kenyl oxycar bonyl am no, al kynyl oxycar bonyl an no,
al kyl sul fonyl am no, al kenyl sul f onyl am no,
al kaynilyd snihd poiidrecfisnd, substiiuenis aptivoatiyl iasibstitpted with a substituent

inde]ge!ngé/nt ?lélelfec O, flr rr1he %%OW&E&SE%%&QXJ\% §J %Paﬂéﬁ %”ﬂh{b%c@l&l?yl
alkyls:arbsrtyllctxuemnaocarbenyldkylsajbé,tallwinaéadnyl{ MO2B§tarbanys one
alkyl%g? ﬂg)lcgégl%ﬁ’dnxg cgboﬂgfox&%n%ﬁ Qi%&g I:IIYOH ?kﬁ&%ﬁd from

p co bocy c onyl am no,
het er ocybthd @EHOﬁmW Ipmtmomgf thatalxlgﬂcmlhibﬂwhd\tﬁe eterocyclyl portion
al ' .
Ao SERUEREARTIA Sy B {38tz I bARrRG0 substivens
wh m(bpﬂmder(ﬂa)seltctted faom the gpup comsisting ofsukyh carbdret hydnexyt akyloxy,
hlgnn%éyc Jlm% g%bg.ndla g‘g egndvm th a substituent
ep endent gerected xrom t he group consi sting of
c ar bocy QZNhadrMy¢ porhert @rtkmcqruhgchmbwdll,(yl optionally is substituted with
Z: é& & gﬁ%*l{axt% wﬂ{ﬂgﬁ&g@ %geg%}i ﬁjolﬁﬂle grgl!l;kc}{)husisting of alkyl,
al Ia%@)l)ﬁaﬂlawm,ycar bonyl al kyl car bonyl oxyal kyl , and
al kyl ' I of
2 0B SE Pl e %?3%’/'%@%?1?@!“%%)
substityenthimtlencndeptly sdlested filomghe growpadonsistingef sarbrsyi halg, exp, winink,
alEyB{ggcago{og%l\gﬁlé%%g?ongog}g 'ﬂ%?rmg’ E@?’Q)@}p E%cl)%rgl’yfs Eét‘%%%%ﬁ'l ah® Eglano
wheglnky| oxy,

the amino optionally is substituted with one or two substituents independently

wherein:

selected from the group consisting of alkyl and alkyloxy, wherein:
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hal o, nitro, cyano, oxo, and am no, and (2) the am no
portion of the am nocarbonyl al kyl optionally is
weuwsmsass ed with 45 WO 2009/ 039135 PCT/ US2008¢ DUSH981076594
one or two substituents independently selected from
the group consisting of alkyl, alkenyl, and al kynyl,
(b) the alkyl portion of such substituents optionally
is substitute u
i ndependent | yQ%uny‘ gﬁ?lngrls Ewﬁlmééjgﬁﬂ brgeooﬁgllgoz hydrox(‘)/f
car lfopthe, caltmbyrlyl emdhetaodyrly] portaink yf smxlymhstbmysl Optlonally are
suths {fl eerdgvg{l/lgq%; rltgv)éygbsg%glﬁgf%ép aéenM )féé%eﬂ%r%{nb[g %I%lll}y consisting of
alkghtarbexyl hydraxy, aalkm@iyl bald, adrovaaim @mangino, t\mremu bstituents
Ialngsioegg nt l 1ncr (?}%ogeﬁ sg sruéstlglm:c{ 1}]/1%1 g‘1e or o su {(‘51?]%1*3 11%ependently
subselbcmﬁaéld/lvm th one or nore hydr oxy (c) t he
] e f Su
[00261] In go %ﬁlgﬁ:bts aqu} ﬁof‘s]g d?@‘%ga?%ly s81Q liesdt | éro up ?(hnswtmég of
carbocyclytswﬁorwlﬁbsmq, h@tencwlylsutfmym:jmalkyls@ﬁinglamw zindcalhytshlﬁorgtanumimino,
consi sting of al kyl, carboxy, hydroxy, alkyl oxy,
hal o, nitro, cyano, and am no, wherein: the am no
opt itterraliho/paronsafiyadhi substigeintwbptionglyds substituted ith s sutistieett s

BRSSOy ot L o AR B .
alkylverbgmydaxy, aingdagtonylglkylf alk}d,aail{ytbxagb@hyl alkylldxyoarbauyl, no,
al@ﬁ&%{l@ﬁ%&%&rﬁéﬁgl ffﬂg%%ﬁg%ﬂa/pog(ya Ill<a¥1d %ff( l%lﬁ?&fn?fﬁnherem and

portion &f) tmkbosxd@dwmttluenftse @pltqcyniﬂhlkyl ané tlsllnbistopthstl @oktion
vv| t A ect e
(o EE %ce: zxﬁtgrl%g){clﬁ}}fnzg% Pptéd;lrg@g li%rkﬁtu (ii(wﬁ one or stltuen?s

het @nrdepandéenly atlkatéd fronathlc )gf(ma K:@Isrsylhg)ofytlkyl carboxy, hydroxy, alkyloxy,
am I kyl k | kyl car bonyl ,
al k“%%%%é}%n%ﬁ% d ‘%/o%yd; kyl oxycar bonyl ,

al kyl car Korild axiyapdetion ofdirecanahdeyibsnylldlign ypt;onmlﬂbeis gubstitufed ith

t he ' [ I al k a

t he *FEbar G sty RElhis Rl N RER G, oiiting .

opt ialkerll|apd akkgnyd.ubst i t uted with one or two

bt e _grou
[00262] In %bg%;b}ﬂsb%)%ﬁﬁfg%tg fea!:l‘rg P%gﬁggénﬁy §eq%$?egtﬁ%g‘l tBe grloké/ on51 1ng
carbocyclylsulfanylapirto beterg%}y@ulfm)y@rnlm dlk}ﬁlmlfmylammd a(nﬁ)alldyfselfcmyianmmmino,
portion of the am nocarbonyl al kyl optionally is
substituted with one or two substituents
i ndépetioépartign @ellﬂdltmlfblmiﬂminmBldgiﬂ«ylsplfmiam'lmimmg opﬁonally is
: b ortio
w0 v e B puRlfe AL B e LI b8 Bl B Sl o
carbexyt lmo osebgiinio déﬂbwcamdwp@ﬂ@@mtbbgyl@@l ledted, flkyderyt daebocyclyl,
h car boxy, halo, oxo, am no,
etgllro% cl)’>c<é)&}car%i ‘H% %gl kyl car bonyl oxy, hydroxy, al kyl oxy,
car bocycIthelamipeaptipusdly ¢4 spbstitugtidwithy@ue or two substituents independently

selected from the group consisting of alkyl and alkyloxy, wherein:

wherein:

wherein:

the alkyl optionally is substituted with one or more hydroxy.

[00263] In some embodiments, each R’ is independently selected from the group consisting of

carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylsulfonylamino, and alkylsulfonylaminoimino,

wherein:

the carbocyclyl and heterocyclyl portions of such substituents optionally are substituted
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wherein: the amno optionally is substituted with one
or two substituents independently selected fromthe

wQ e@ep3adnsi sting of al kyl and al kyl oxy, wher ePCI/USHOIND 6594
2009/ 039135 PCT/ US2008/ 076594 the al kyl optionally is
substituted wth one or nore hydroxy; (c) the
carbocyclyl and heterocyclyl portions of such

substltu nt.s on ubstituted w.t
with At SR RL e PR alet JoR Bkt Biors sk RS
hydr@qnakyabxyngalo,fmtrcﬂb&ayib,,andaminoxy, hydr oxy, al kyl oxy,

[00264]In Soglﬁteing?lﬁ'inlevs eg&éﬁgg nd?pe{ldeamwe?eﬁte@%gm??e %mltl &nﬁa}@f € lent s
carbocyclylsilfodglpmindend haterogelybsoifed landiky Iwhel[eIﬁOZ 61] In sone

nnge carge ﬁ'c@l an%-&}lc{ér00601¥)l oﬁfg)gse I %Pys]t1¥ue1§t$ ﬁt?qnglgﬁ arg QUtituted

rou Onsi s ocyc
with hmet @nec ytdnlsiytlueuﬂ ﬁléapylhcbnﬂmlectad ﬁyﬂnslwl grmmdoamtmg of zalqsd carboxy,

hvd al k%l@ ?% m noi marl11 vvher ein: the amino portion
YAgY: SHRERYs IhStTT 0 &S Bpe0Ral 1y is substituted with a
[00265] In sosklemibbdinesnts, ea¢hrRiJa$)mdetiemdeln§ly s:dadced freoh the groug dvasigtinglop

alkylsulfonylgxi(r)llggs%I ltée:blg%%lgqngﬁ%m%oﬁgwg égl? OP g tdle liky?s%&' %fllamm(}‘lmino

wherein: aI kyl car bonyl , al kyI oxycar bonyl
Ezg; lthoex &}rlloﬁ%//qm ST R suc su IS l&uil}at lé;?\ﬁoﬁg{zqgg%gtgfﬁ&?lvhythsubmg%n%
1nde}tehdienda séjﬂwld’royﬂ mb KIy)hp afmﬂlsﬂn’rmof ha’bmyd&&aﬂdyy hetp(oDXCil}(ba‘lkyl,of
teroc substituted with
alkylg%rgong?ox?' \/\%mlsu St n}flahé'n’tas ytll ﬁ‘&%ﬁrgﬁn a?lfy PrEEr bon féd from
alkylbkyekytoaygariwapis alkylcarbpngfoxgdlksy,land elaylbﬂfoyyl h;m‘em:xy ,
al kyl ox hal o htr C
the” am 1B oAt Rn PP SR o BaniE a0 PR pYon

i S oSﬂhb Béterbestcbdhlinil blbtlondl}eareas‘ubktMedswblSOnetdn end $1bStltuentS

| r(n Fpen € nlt lséﬁecﬁeed fg it d glg{g{lﬁ {:r(}nts{s]t[?r@%)i 6%?1 Farog lea/;é/ldln Y, alkyloxy,

enba:id,mmm)tcgano,ena;omna”anmr& zmddependent ly selected from

the gro cons Sti .

het er oc%l am1+c% %or{] %ao%fthne (?%%{(1%?%%%( yl%ﬁ%y?% Ogﬁwng gﬂbgt%ated with

al kyd guwvd surb}ﬂltamtmddpemdantly swh:etle@frmn thehproul doydisting of alioyn,

of 1E(he al (%Xl!kgu f onyl am no and al kyl sul f onyl am noi m no

opfl r“(ailalrl ’substituted with one or two

su st\ttlnd allleyrh,tasl;kenyldzmden@eyitpbxylos ef sachi aﬂbstftuernm dplienafjy Guspbstituted
with %ﬁ{g’ : 2%)( s% atrl uents 1|n§e ?{e}{ 1}6 sg,r Ped frPrg)Q(I;/e’ grﬂlip dprogs)%stmg of f(arlfoxx halo,
0XO0, amnboajly)dbygylcarbodyetaﬂqybmyoﬂw‘ixy, la/ﬂd)xy,ydkymxymmoeyqul lteteeocyclyl
andcam ngvhljgtl onally is substituted with one or two

Sabstitient s i ndependently selected fromthe group

consi st thegumido cpitikyally asmuibsiitigd mﬂyqnewh@roaumtltuehs iralepepHently

opt Ilgclge%l tJr&{n %h% ,g,’rsoll’lllk)J %(gnls}s%’l rggeo aﬁ\(ﬁyf nd afl]cyloxy, whefefh: hydr oxy.

the alkyl optionally is substituted with one or more hydroxy.

[00266] In some embodiments, each R’ is an independently selected alkylsulfonylamino, wherein:

(a) the amino portion of the alkylsulfonylamino optionally is substituted with a
substituent independently selected from the group consisting of carbocyclylalkyl,
heterocyclylalkyl, alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, wherein:

(1) the carbocyclyl portion of the carbocyclylalkyl and the heterocyclyl portion
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[00263] In sonme enbodi nents, each RJ is independently
sel ected fromthe group consisting of

w@ 200008383 yl sul f onyl ami no, het erocycl yl sul f onyPEHS2908/076594
al kyl sul fonyl am no, and al kyl sul f onyl am noi m no,
wherei n: the carbocyclyl and heterocyclyl portions of
such substituents optionall y are subst ituted 47 WO

P RE R ey v susrul SR atbaaGrnes
C oriadepéridanylyosklecated i}bm tlte@i'dmp)cynsmtlhg( olff adkyyy,, cadbbkyy lhy)d(yxy alkyloxy,
hal,o, nitro no. [00264] In sone

ano
ertBIfr AR Y209 § a@an?lgol Ndependent |y sel ected from
t he grouyp)the ﬁminstpbmgn of the mnmwnylylkgllﬂpﬁmw &rsubstitugerddvith

gﬁ::f%% gf%xo(;&,% | {ﬁg I?qu?gngy Eﬁle geggﬁ)n%t}]% gLoup 9(§nglfs)t(i:1¥g of)élkyl

Optdll&ﬁﬂlhrylaﬂd‘yﬁylsubst ituted wth one or two

igb It u glpé) fﬁogfj 91 qls, L% )yyf%'m??‘ié i %%}l;y is sulﬁ)q%ltg& le'i)one or two

subslmaieﬁts nralleparndentlwamed feomgltha gmup) con{s@m%cﬁ‘]caxbmﬁbam oxo amino,
alkyﬁ%gcaél?o&ag Ii(glﬁ%rg%qylol%(é haz?rox%ﬂ E{?Fog(g,lec]ar Q yc?? h%f:é}o%)qcl}fllrzp Ia’]cyano
wheddikkeny| sul f onyl am no, al kynyl sul fonyl am no, and

al kyl sul f onyl am o I, N0
or 11 on 65 Hue APSTNE F irestVee Tk Bas vy WS S Roeencsas
Wi tdaleeted fibmtthet gr@upt condistitlg pLaikie aid alkyd@dyewheeinf r om t he

et er ocycr yi akgl! ool SRSy one or more hydrony.
[00267]In sant eroiediroy tah RY ks, andhdepdndersily kslbaair digmsplfonylamino, wherein:
al @clf g)a(lr g%:_]l’)l/l'.gl Xg' th? il(l%{lsdtlorrl])ﬁ%?ilné X]%)tlonylfyaig ?%nthllll\}g% Fvétlh ﬁ_sub(stf}lent
inddpbteiemw dbciyd fryin ﬂpmgroummsﬁmg h’écadamjaxbﬂylkylylie&iréwblthl,

he heter ocy o | kyl
e T A R S R S
alkﬁmdyslk'ylbxmmﬂwnyl,u arﬂcymaﬂndflﬁbtylaﬂtyls aidaﬂty&dlfényd; whetwin: gr oup
ﬁgrzl st I@?tge c%rgoclx%lyf pé))%tgornb ;% carlgx 1% gg( eﬁe¥dcg n’?'l nportlon
po rdfftlmhewfocyhglaﬁrm aptiowallp an;shlahtuydd vm:htome nawloysubssituents

SUbS(ti 3} t?)f élc\aﬁecg fro %léfo%rro%%{lislf of al qcarsoox% thP/droxy(j ]alkyloxy,

i ndepen Yy se roup ‘consi
al khalo, nitrm) d@emyloxo amd]larmhk,ypngfl (b) the al kyI al kenyl

and al ky orti uch. subst it Yol
subst | t u(?ZC}il Qmmto %lﬁe g f?le %o%a%n%da@éﬁ ?1 yis sugsthe(f with
in dnpennbﬁmlbguuﬂaets eckpoidéntlgselediel fgmothp goop sorsistimggofafkyl,

car oxo, am no, al kyl oxycarbonyl,
al k?lf g lf}g‘%l hydroxy, al kyl oxy, carbocyclyl,

[00268]In sblﬁé enblm;ményd eachﬁds anymiependwhbrseleaned dllt}dsuﬁ'myta)mno wherem

onaJI tut with one or. t
ee aénrl]l ﬁ?mon se ec lsu 0P¥lam1n? ﬂ%tlonal is 51\1(2%2 tﬁtls]%s tWlt asﬁel%shf%ent

indeaobdnyehtlmtbcaﬂ lﬁyhlokwgrowﬂwnmtmg of ¢adaoaj/dbjlhlkyiphat®mblly3allqyls
alkﬁérégos g}'ﬂr)rg% %%m\gﬂce{rg%ngl%ﬁ(yp ralkg‘lD glﬁ%lgexg({n?{f( Xlk{]io{c)p ?12)]01,( Ieg SOne
alkyddxyylkglokycarpghyd mlkydcarbahgdpeialikyl, and alkylsulfonyl.
[00269] In some embodiments, each R’ is an independently selected alkylsulfonylamino, wherein:
the alkyl portion of the alkylsulfonylamino optionally is substituted with one or two
substituents independently selected from the group consisting of carboxy, halo, oxo, amino,

alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl, and cyano,
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(a) the am no portion of the al kyl sul fonyl am no
optionally is substituted with a substituent
w0 pdepenstent |y sel ected fromthe group consi stPEUST008/076594
car bocycl yl al kyl, heterocyclyl al kyl,
al kyl car bonyl oxy, am nocar bonyl al kyl, al kyl,
al kyl car bonyl, al kyl oxycar bonyl ,
wh%lekryl oxyal kyl oxycar bonyl, al kyl car bonyl oxyal kyl, and
H(yl sul fonyl, wherein: (1) the carbocyclyl portion of
t he car bcblmmrhycb atioydllyasiibitinge dreitteomsey tho/dubgitwenisgmlepet@ently
2 PCTI US2008/
het 37 GayLToN R e SpEraREr S E aldlod el it one
or two subst [ tthﬁeahky$0pthn@llypemdbsnuﬂe@/wsbbmrmubré hyaimxyhe
t of X
[00270] In %{rrfe%b%&%hé égaglrl]ols algigllglg}lend g% ?e?gé%d aﬂﬁgﬁl?%%lamﬁle ﬁh}&ﬁ%
por tthecnlkyd)bortlheofam algdsautfogriagmiad klyiondbtus abstithtgd wgh one or two
r
suftEi Wb Ry Rles ROt AP RS uP B Sony il g pmino
alkaloky,darbonyil ﬂbjdgdrbonahdy, alydhyxpy hlkyloky), carberyelyk yéterpcyctyl and gfano.
[00271]In £o|1]11 e%lblc()%ﬁme tlsfe%nly 'amalg ﬁltde en(!leg alsell%té:ﬁ taikyfélglgcing g#qté%d%n\;\sﬁome such
embodlmertthea@r&JupmemWSmlﬁlnyhglmf car boxy, hal o, oxo, am no,
| o) 0 5 al
[00272] In ?gﬁ)ocygﬁ%ﬁt@ &{%Xl{ Ié 1% (E:IK Xﬁd%ﬁ@eglﬂ% Le(l)@éyed aﬁ%‘%&ﬁ&lam%lo‘ﬂiﬁﬁé? Xterein:
am 160 topanionpdrtign ¢f3hesan$&ulfbmﬂ@dnwnido optienably istswiostituted with a
is igf.oup
sub(%gﬁgr?t Sll%#ﬁ&lhé}tfy@?‘é&?yigﬁg he?ér(ou? %Jm%lcé{u\%?offcgr%ng)lcpﬁal (iﬂ Kyl
het@lr@?YOdm@lleyalkﬁcashm;slbx)t, Imﬁldcal\bctnlﬂlatkﬂb allyl, atoylearbongit, alkyloxycarbonyl,

lky R ons By FE 1R IR ER Do P Aol heE st o .
the am n cﬁl)pknfr ¢artgayady! poitien af ﬂwt%lwcf/@yiylkﬁrmdl thedpterooyrdy! Ipyrtion
dent |
IS : | ég?@ S}&%&M%&?ﬂ#ggl Iapt%nglllj}g%én éﬁbs ﬁ[lltted w1t¥1~I gr?op SAWE Nbstituents
car slependstitlylskigdted ﬂn(ml éne(g(p}ap Icgdsatnh@cbf alkyl, carboxy, hydroxy, alkyloxy,

2 KGR0 ATnaRaLRonY ! al kyl . alky!

al kyl car oxycar bonyl ,
al kyl oxy &bkl my@mrb@mﬂthe MIWhltbammikW bptiopallykig kybstitmeid with

| k I n;
o Ve ASEn et sy SRR oo PO
t he alkenydrand yisymyllal kyl optional ly ar e substituted with
on e % (thd Mﬁ/l Hlk? %B 5% tﬂg QII(?lsul#cElgﬁgl?noﬂgl tloneliye(s:tsu stltutreg with one or

the "dgroup °c nS|st
tweaustitasnys, lndelpaidgntlymeter:tgd frog dwcgroupxonsmwommmy, ha]ndox(oZz)mmo,

R L0 DB ST NG oLt 018t

Wh?lﬁilependent ly selected fromthe group consisting of

al kyl, eKaﬁHQ/A 0 1@'@]%& slﬁxg.l)ﬁlted ‘ngpc%g%l P+o sul?)'s%ltuentts 1laiependently

errbodl nments,
al kwlgltﬁdffmmythamqm conais@m&ofralkyta‘mé alkyriory vpxgrdm on of the

o o Lomr i g ) LB DR
[00273]In ng@pqhmgntg,fea@alk @@ymﬂgﬂemekw selehied elkplsylfoinylaminkirhino, wherein:
the amino portion of the alkylsulfonylaminoimino optionally is substituted with a
substituent independently selected from the group consisting of carbocyclylalkyl,
heterocyclylalkyl, alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,

alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, wherein:
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al kyl car bonyl oxy, am nocar bonyl al kyl, al kyl,
al kyl car bonyl, al kyl oxycar bonyl ,
wabkdoybsamgal kyl oxycar bonyl , al kyl car bonyl oxyal kedT/Us2908/076594
al kyl sul fonyl. [00269] In some enbodi nents, each RJ is
an i ndependently sel ected al kyl sul fonyl am no, wherein:
t he al kyl portlon of the al kyl sul fonylam no optionally
i's subs
[ ndepengii C%g)o CEe?hP 9.@8? ro Hind %ﬁﬁoocﬁcﬁ%@l%ﬁ(ﬁ@% getema'ca? portion
C a pHihx yf;telhalcbl,lallqk opticaatiyrase subaitlktyd wikly engrdp oy $ubstituents

e U ERIR Rt B B AT SRS Bl st

PCEdlwb&Qsjf@@ﬁﬁﬂ@Aand\mgmemd the amino optionally is
substit

col oot etP E Gt et e i EUBSRAP Bl A RERAGR bt
aI Imyd cmt\yp swuamnmtsmndetphmieatﬂ}ksplect@qbfrpmmlml grgupi Qons-ubs of alkgtled

e hydroxy. [00270] In sone
fﬂ%" alkg@gch R is an independently sel ected

[00274] In soaieleyibsmmrem;daeim nean M@eedently sefeied alkklyulfopplamingpmind, vhiaesin:
al e
o M R AU Ak o SRR g
subsgmcxm pdepmdéngly iselectest frammth @soyp CMis@ng ) xabocamiyh&yl

e

alkybnj:aud/ﬂqxgmrmnyb aﬂ;ﬂcﬁbonyk)xmikyl rade plkyidléfmyly sel ect ed
[00275] In solla’nel%}{'lb?% Hcelgtﬂ’l onyI 1%%1]1 {ﬁlgep%?(gg%)?%feg ed gﬁgglglﬁf qﬁ%‘nﬁimn@ 9(9 tQrth\)"em

eaths alkj'l patigmof] thm@lpéqnlfgm{ldnyngmin@@p@@ally is substituted w1th one or two

subs@llug')fi 1§Hépe?ML)Z§gg]Q&h [FI]OH]]C{?G c%hﬁstln ?éarl&j}?l faX ép)?)y amino,

1 on "0 am noi [ no op 'S
alkyl@mpsthonxh @ldylwhohylaxy, Sydsetyi allsmlnxy Fatblespdild beterbgyclyblaad ¢yatbp,
Whe[L[ om the group consisting of carbocyclylal kyl,

eterocyclylalkyl al kyl car bonyl oxy,
am noc aﬁbomylhca(bmlyhallyaﬂ sabitituted wigh Qjarob‘ovpﬁubstltuents independently

E %%%g ony gX%gf%%Fh%%&§M§1%MIgﬁ%ﬁ%n P mhereln (1)

t h e carbocyclthd allp'd) D}ttlo_oadlyoi subkteute@wblmm}ecir ydoaet Ikydroxsind
[00276]In som%nmgﬁlﬁ{eﬁ)@ ye%!:lykj g% fnh nc&:ﬂ{}\% ge%%teﬁ g&gl%ﬁﬁ%gfa%hrﬁkrﬁl}%, wherein:
e t one or t

ronally "are substitut W . ! ) _
su lti@taﬂltyum@ ofithrrdipdsrifemtdnyingminecptehatly srnbstititagrvgtippne or two

subsﬁtgf:]gé i%ﬁépggdegﬁy ?elléﬂéh ’froﬁlatﬁp%&éj coHManQ%Ycaa@J((%’ﬁa?%ﬁ ¥xo0, amino,

tro, cyano, 0xO0 am no e am no
alkypzsyombomyloaﬂksﬂmboanlpm bydrbon glkglbkyy Icarmclmln hétérgeyiclyl, and cyano.

[00277] In so?r}é%ﬁlbbﬁl teﬁtg e\%ﬁ ﬁ" is stg%r Oﬁ]ﬁ)f ie%@% fkgl%ﬁ”o% lamj noméinoo.fln some

ntI sel ecte cons
such embodlallem;rleach I&Ji lkmashb'lsulﬁmdlamlldoymw (b) the alkyl portion of

[00278] In sowﬁrféfeﬁt%&ﬂeﬁﬁ'efaa{‘ﬁj i€ dg;%!n{lg 'Elg tse%?:}eldgﬂ)ﬂ'l thé/ §éﬁ?§ﬁ§d‘§c yt ed

‘hone or’ "two su s in ted
alkylcarbonyfaming aridalkgytasbigarpopisingoi wieeraif: car boxy hal 0, 0XO,

amtlﬂ:oa’lkyl gk %{&%9 lmélms oedldﬁm flg gllh, 4e9 ¥Wth oRY S RYY

Kyl oxy, carbocycl y teroc cyano,
subsm@tﬁ%indepetlmﬂ:amlqmd ér|9tn| tbqwgpm/consstmg l@ﬁ@arqusyeldtlw\mm aine,

alkyB&yc%%nﬁ%@léa‘f%ﬁ?lb?y, 'h?cg&gf? ngﬁ&u, Yarbocyclyl, heterocyclyl, and cyano.

BI1S5. Substituent R*.
[00279] Each R¥ is independently selected from the group consisting of aminosulfonyl, alkylsulfonyl,
alkenylsulfonyl, and alkynylsulfonyl, wherein:

51



sel ected fromthe group consisting of al kyl and

al kyl oxy, wherein: the alkyl optionally is substituted
WawRG@kozmas or nore hydroxy. [00273] In some enbRdi/mgao0&076594

each R is an independently sel ected

al kyl sul fonyl am noi m no, wherein: the amno portion

of the alkylsulfonylan1n0|n1no optionally is

sub t

?ﬁb t%églgﬁsu%ﬁ)lg oaﬂéelniltk{?%}&l 2#19 %gﬁfgﬁﬁ %g{kf(darfy SELREEEGHR with

oneh@'trg}rg eupstiityérdd 1h@dpenchhﬂbydebgtp<b&my ItImg]oup con51st1ng of carboxy, hydroxy,

hal@rq(nﬂ?%;%[t%g Aoab%@/ le n?%(t&f?q&y Wga%o?gf;%ﬁéera]nﬁlllo,xycarbonyl,
all@ﬂlsﬂwyeab@(yh ytllwkylzbbwdxy, akedyladrkgrlybo fabirypylcarhdrotasy.nalk@oxy,
0]

o DR, dalbicT RS e, b actRa BORTAGE

por tion dfe antieo, hletneﬁlrl@yldl fylld aimkopbaroqty] eptighdlly agersabstituted with one

b
" ndSh LT ohis Ry bR R IS Sonsising otk alkeny,
alkymdﬂbﬂwb@wy hydr oxy, aIkonxy halo nitro,

18y A0 0 SISO g
selentasl foom theugroup bestsistingeftatkyl, ltepdndéaiynyl.sel ect ed from
[00280] In %o%% 20? E{i@%ﬁm’%‘%ﬁﬁ)b& H ngtg dagéh li]lk gﬂde;aenﬁénﬁ? QMLdedafpoqn @1' @lord}f consisting

I'n sone
of aminosujfprdpteytia ety aﬁ@h)émlfedyladnﬂ wkgmyllfutfompl, a?vhemm svicheybstituents are not
substitutegM€r €i . the amno portion of the

Ikylsulfonylan1n0|n1no optionally is substituted with
[00281] In gpmesiyadimeniersact R (s prdepkadertly seledtesfraithe gomp consisgnaafp
ammosulfoﬁfiréﬁil §ﬁ(§'l f09$r1 @ggrggcycl ylal kyl,  heterocyclylal kyl,
al k car OXy, am nocar bonyl al kyl, al kyl,
al kya)élmayqﬂp}alfon}é Piticnaltkyis subtitntgd with one or two substituents independently

selg:llte{glﬁogﬁ%?lgn *) Q&Eé%gxgcngﬁe)xﬁigw&g%aﬁ)gQlﬂéﬁ?%@!) l@ﬁo, anﬁﬁ‘ogulfonyl
alkﬁhxycn@e@:émﬂemaﬂgﬂnslehe elkpldxya ooyl k bﬂy‘pamyﬂl@vmonmd
ammgggﬁdsm fam; he al kyl portion of the

onyl ami noi mno optionally is substituted with
one (lz)rthet wnosslfwsd prtigadilygs subsisyehaisineeyor ted sbstgeknfsrindependently
Selgc&gag(rypup consi sting of carboxy, halo, oxo, am no,
al kyl oxycar bonyl, al kyl car bonyl oxy, hydroxy, al kyl oxy,
[00282]In somelsabgdimpnts, ench R s dnydepeniently seleatsdefrom the wiosp eonsisting e

1f PRt iiRRal |y is substituted with one or two
aminoss Og‘}l}]ast?%ent S@I ndependently selected fromthe group

consi sting of m@)kyl,.a0 f%&r@éh}ﬁd&%ﬁFm&fﬁi n: the al kyl

optional |y is substitute or nore derox
[00283] Varigy 2mépdimants ohwbstitisot R BY, RERHLABY Y, BR R, RY, R, RY, RS, RY,

RI RJ and 'R"‘dﬁ‘ﬂ/@ Bg&%éci{ssg'@éb%% eﬂle?el slﬁwt t%#hlf eﬂ‘ﬁ%hlm@ génnaerl:gmbmed to form
wher ei n;: t he al pOI‘tIOI’] (0]
various embgdinyinis Afcerpeuagy @%pmﬁuiﬁd it anhadinteyts o compowndstoti foagulail fdymed

by comblmggﬁe Abstitibnt eﬁlﬂg’(ﬁﬁléﬁty&wﬁseh ?l%)oxy Q\ﬁtﬂfnl tHe S%g% e&tA%%lléangn?nventlon

roug consisting of ca
and some il}isteative gpbedibenis of thwqagppwahs bbfeymidxd are pyaides belowd kyl oxy,

[00284] In sféﬂ{e%w&lnléﬁts 19{?1%%5 Rﬁ&ﬁﬁh&éfforﬁlﬂg icyano. [00277] In some
nbodi nents, each I's an 1 ndependently sel ected

—*“5‘4 ik Yél&wdffﬁﬂwha Bio0p tdtisiStng dfBingle BEborS¢ketondIROSHIMBGBIS carbon-
carbonbOm(fach R is nethyl sul fonyl am noi m no.

R’ is selected from the group consisting of hydrogen and methyl;
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[00278] I n sonme enbodi nents, each RJ is independently
sel ected fromthe group consisting of

w@bdoghzesdbhonyl ami no and al kyl oxycar bonyl am no, PGITES 29081076594
the al kyl portion of such substituents optionally is
substituted with one or two substituents
i ndependently selected fromthe group consisting of

. carbo al 0, oxo, ..amno I ycar bonyl ,
R’ lséaﬁ??‘f%%%%ﬁﬂdg?f?mﬁ?% %xwmﬁ%kawg%’, car bocycl yl |
R’ isRelb@edofeynt thylgroup rohsiyisgal hyBbgen aBdbalbi t uent RK [ 00279]

. Eac I § 1 ndependent | | ac r IR
w535 G e SPLEREREEE 137 55) B LSRR 5B members
heterocyclyl,atéeiy| sul f onyl , and al kynyl sul fonyl, wherein: 51 WO
2R R BRRL BURSRE i Bl i s
selecgdfiin thelrodp vvinisiistingrué hap, axostydoup sikytosprng tr.imetl.lylsilyl, and
IC gﬂg @%{/ﬂ%cé?bgé ecllyef g%g ?g-ﬁl{e%%llﬁ% ﬁete%l[)%g/l 8@@?5&}@; z{ré;sglggftuted with
one a@mvoabsithonyihdepaideytyoselected o yiie, sraipkcemsystio yEaksbdnlpl and
alkylgn}ltoéﬁx%%)éycar bonyl , al kyl car bonyl oxy,
yI'c rbonyloxyt_alkynylcarbonyloxy, al kyl oxy,
RS isaklkaed/fran yhe gadupyenysisting of hydroge: ngireely, alldoer exiteloy| |

. cya a am no h [ n, ' 1-1.2-ene:
v SRR3R G BT RRGLARN LRIISAE, B T Rpropyt-1 2-enc
one IRY'sini R tisstg/dwigeth anditbe other it yatectsd iomi theigmepsconsisting of hydrogen,
i ndependent|y sel ected fromthe group consisting of
methyl, methﬁf’kﬁﬁ‘fhag?’kenyl , and al kynyl; and (b) the
R’ isaaiectads fidrh drygrouppbnsistiag biyCstG-@thosytciytl andeT6-wienrbersd beterocyclyl,
. t S tituents |ndependentl I r
whereineacth S8Rt {5 BolsH SEREIE B0, o s LREEHs | aBH ey sclcted
from the grof0@A88ingloARERfparafRt he above enbodi ments, each RK is

e Jent A
R T AL
oxo, carboxyahrkipnyiningl 4ldenydq, amhdkdaminguch substituents are not
it ut ' . '
cxer 2 LSl D0FEL) D AT TRUILOEDIE RGBS ks o
the group comsisting sfidafbory; halapainiad, kaying Ldnfl eminosulfehdy whanein:( a) t he

A P PR R L

upbstituents i n
substjuenipindepasdestly seipcfl fromrthogtyyp doydsting pf alkyd) dkylamfomd, and
alkyﬂil A MO (e} am nosul fonyl, al kyl oxycar bonyl
ar y?’carrbbnyl oxy, al kyl oxy, carbocyclyl, heterocyclyl,

eachd®) aniodepamigntgnicieocd frborilyd grouprrdnsiting dfrdkyderirroogianfl aminocarbonyl,
optionally is substituted with one or two substituents

i ndependently selected alkyl. [00282] In sone
entedinmimstrbonyd qetfonfky i substituted withl e subistftuers bedesteslfrony thergroup

N . L and.
conshlf HaRP sROPRL AN g BB TRP IR o0 oyt
each|R’ i DO BIenNiasclavted fromshxigroemiossising sfikylsuwfoaylamin®  RZ

alkenylsulfor'f\;/:?amlr\l)ﬁo, g&yr%ylsu%nﬁgmfﬁg, aﬁd Ia:lﬁyllg%l":rfolt%ll:larﬁino{:r\)'nino, wherein:

(a) the amino portion of such substituents optionally is substituted with a substituent

wherein:

independently selected from the group consisting of carbocyclylalkyl, heterocyclylalkyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, wherein:

(1) the carbocyclyl portion of the carbocyclylalkyl and the heterocyclyl portion
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R, RJ, and RK have been di scussed above. These
substi tuent enbodi nents can be conbined to form

W@ 20008832 bodi ment s of compounds of formnul a |PCRUS2008/076594
enbodi nents of conpounds of formula | forned by
conmbi ni ng the substituent enbodi nents di scussed above
are within the scope of Applicants' invention, and
some_i | ustra ound
F or i e B A BR s B ST abstlents
enbadieparidémsly stlactédont e Reup densidfing eMalyl, @arboxy; hydroxy] dkyloxy,
sel clted fromthe gjg gp gﬂ:ﬁifISti ng of single
car B3R EEP 5EH bR e carbon- carbon bond; R
[ s sel ect(k)dhe‘ 40aind pdreorgsfahyrntmdesibsiyilaikyl optidnyity © gesti@red with

el QU B ST RDS PSR e Er RO ot Yt oaun ashaol

hal alkef3d, ang atkehyd,Ct ed from t he group consisting of

2 g g gﬁg)gﬁﬁnﬂ@qg%p%;lo }(‘%Rﬁj}’f}@ p%letl]@g S %:%Jg:l& g‘]ﬁ’g E?E%pgﬁe(m 1onail§ & substituted

w115-oﬁe ﬁf&Wﬁeﬁlﬁdtuelﬁtemﬁé@ﬁdwﬂy belectst o the grod) conkigting of carboxy, halo,

T A M N A A S ML S LS

anctqram&ﬂnemgl of hal o, oxo, hydroxy, alkyloxy, and

trimethylsj | I vl and

5 6 monbdrel LB P BT SRy BRe Euiber R teaspaenty

¥M t keleasuiefra the \gﬁ)uﬁ ubsistiigietkyl inddkprrgearteten thebikgitopdonally is
rom.t

bBe gr consi sg (r@( of al kyl, halo, and
al kSt é’rtﬁ’ RoMoTREY"¢Ysel ect ed from the group
[00285] Exanplss cﬁ‘tcblﬂgounﬂs dlﬁtﬁJQI}EF(and'mﬂs‘ tharyof) are Kbﬂvﬁvﬁy Tabledll-haélow. The

t
synthesis exatnﬂa?eis bﬁléw PLOV. d(ﬁ Syegfbgﬁglt%rﬁ%%%fg %n@%ffrzlc 1ong rﬁ(g 581% %&%f%orﬂéunds.
The remainiirg ck)ylﬂomge weregpnapaitel atiliinpahe geaerabh@hddest-préparmibinéis@stahp specific

t f dr ogen met hyl... net.hoxy, and halo; R6
s oE QLGB RS b PG
C5- C6- car bocycl yl and Sﬁmmered het erocycl yl ,
wherei n each such subst is substituted with one,

two, .or ghr e§ substituents independently sel ected
from p congi StFNGy 0 each RE
is i nmﬁgﬁnt y skl eg ed“f‘r%rﬂ‘iﬁ%)a?%@ﬁb%onm sting of
chl or o, uoy droxy, oxo, carboxy, am no,

i mno, aldeh anBaI kyl am no; each RF is an

i ndependent | y Fel &ted al kyl optionally substituted
with a substijtdent selected from the group consisting
of car boxy o, am no, imno, and am nosul fonyl,

rer-eHa—the F-NO e Ao apnd—am-nosuf nn\/l

of)"t‘?‘ﬂ’ﬂf&fll y 4R subdtit ut ed | APRSHUSAES)or two

ant o ¥ v A + | 2W2N o4 FaYET-Y

st tyents epen At St rfe—gt-ou
cg%‘:l'slfjllnq of' ijyl ,egl kylysu Q@M %W oo
aIAqdlaLA f onyl@@ino; -Ea_ch R -4-N(H)Sd}2)§remﬂzmt ly sel ected
L&‘TJ'I 15: ot uudeHunCi Fl HG \ll4ﬁ(}b§t(j)‘tﬁ3‘.l[ﬁi and

A nocar bon Wherein:
TA-L1-1.6 -ocH3 -CH, -4-N(H)S(0),CH; [E]
TA-L1-1.9 -OCH; |-H -4-N(H)S(0),CH; [E]
TA-L1-1.10 -OCH; |-H -4-N(H)S(O),CH; [Z]
TA-L1-1.11 -OCH; |-H -4-N[C(O)CH;]S(0),CH; [E]
TA-L1-1.12 -OCH; |-H -4-F [E]
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t he am nocarbonyl optionally is substituted with a
substituent selected fromthe group consisting of

wabkdoyh3orad kyl oxyal kyl, al kyl sul fonyl, and PCT/US2008/076594

al kyl sul fonyl am no; and each R is independently
sel ected fromthe group consisting of
al kyl sul fonyl am no, al kenyl sul f onyl am no,

Al ezl oyl oyl ana and ol 1]l o201 £ | na H .
a1y Sth By g —antTarsK Stri-ofyram oo,
SAmoup (a) the antno po PYBSHMER i ch subst i tuentls
peLianal |y [ LeCHUbstHt ut ed| vi-NH, EE]subst i t uent

ndependentl v—sel ected from ou cORSH+S
1%P5@c‘3‘}cl yl a‘l”@;‘h , h%t er ocC\ c“?FgF ﬁjg)l , "
B{-KYI1G@r bonyfoxy, [a|l nocal boRghs{dyydH; [B] Kyl ,
al kyl car baonyl al kyl oxycar bonyl

E-kilelyal kyPeRycarB6Hy| | | A-RIDSEDdmEbxyal kyl , and
PLKYI1S8l Tonybepynergi n: (1)_ffe carbocyclyl portion of

the carbocyclylalkyl and the heterocyclyl portion | 53

AL 089/ 0391Q6HPCTHIS2008] FTHEDS(O)eftHx [KE
DELgnoqyCl yi@tiy! [optional LYNGRS(GIARIZF AT [1 one

or two subgtituentls independently selec fromthe
B-bdyd - Zonsi s@FHg ofHal kyl | -£¥PbBdy, hydroxy, al kyl pxy,
o A tT O, anyg, ~PX0;, aphg@dFAo, and (2) the am no
15%?‘ ilbin of t(l%%mam' ngféar bonv14 E%@ optionally is
FAHBg{liut e -OCHh |e6H; or {weNOuBdti t uents

tndanacandant . o 1 4 A F . e + I : P

I_ Uiy X SCI Cl._a cu 11 \Jl_l K C 1 UUIJ CUITST SU1 ]]9 U

IS T A A kv O B the al kyl . al keny! |
(¢

Bxdl1al2eynyl) -QOHE i grHOf  su¢k3-B alb#iN(tH$(03,(bh{klonal [y is

crihet i + 11t od \ th lana ~y Haam ocrilhhot 1+ it o

Ik dent I'?/ﬂs{él actled from 9??'5&%38‘3%%%8?2& P HY of
car boxy, halo, oxo, am N9, al kyl oxycar bonyl ,

al kyl car bonyl oxy, hydrglé-g,Lzal kyl oxy, carbocyclyl,

the ar oun onsi-sti ng o’f

het e oc;{?lylo, and cyano, wherein: the am no

opt i yﬁ(l s substitated wth Kol QL lwp substituents
i ndeperdent |y . selectled | romiﬁﬁ@tazggm consi sting of

al kyl a a FXyX wWhetein the al kyl optionally is

substituted . one or nore hydroxy. [00285] Exanpl es
of conpounds of fOrnul a | (and salts thereof) are
shown in Tahl¢s 1-7 bel ow. The synthesis exanples

bel ow provi de'st ep-by-step preparation instructions

coltPound® e Beeky§ompounds. The Temai ni ng conmpoundgs

Subs
DT ep ]
EpPHepgi-etd

Brkd-hdd- of | prGRPeDi Tk Ul scussi on, specific synthesils

IEKRTR €5 O%I'@@Xoﬁgqq Q{_ﬁg}gg%g%qgtﬂﬁp on throughout this

applicatio B H substituent(s) as

IBjbLd5i bed| -3 wd-HNH)SOREH: BBl e bel ow R5 RB compound

1B2P1-R8 SUDS L EW@SALLS )4-N(H)S(0),CH; [E]

IB-L1-1.7 -2-C(0)OCHj and -4-N(H)S(O),CH; [E]

IB-L1-1.8 -2-C(H)=N(OH) and -4-N(H)S(0),CH; [E]

IB-L1-1.9 ~2-C(O)N(H)CH,CH,OCH; and -4-N(H)S(0),CH; [E]
IB-L1-1.10 -2-CH,OH and -4-N(H)S(0),CH; [E]

IB-L1-1.11 -2-C(0)OC(H),CH; and -4-N(H)S(0),CH; [E]
IB-L1-1.13 -2-C(H),OCH; and -4-N(H)S(0),CH; [E]

IB-L1-1.14 -2-C(O)N(CHj), and -4-N(H)S(O),CH; [E]
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| A-L1-1.3

-OCH3 -d
~OCH3 -F -4-N(H) S(0O) 2CH3 [ Z]
WO 200N03IK O) 2CH3 [ E]
-4-N(H) S(O) 2CH3 [ E]
-4-N(H) S(O) 2CH3 [ E]
- 4-N(H) S(O) 2CH3 [ Z]

“4-N(H)S(O)2CH3 [Z] 1A L1-1.4
|A-L1-1.5 -OCH3 -F
|A-L1-1.6 -OCH3 - CH3
L1-1.9 -OCH3 -H
1-1.10 -OCH3 -H
1- -OCH3 -H

YL

I A-
| A-L
I A-L

ﬂ l_] [la)

/I klrl“/f\\f‘
\ )

@mm nna

h1(‘/f\\ﬂr\ I 1 1.9 4= T
UL [ E L= . 12 '\.&;I_IO'I_I"-F'I_L'__]
< 76

nl—-\

EbL 1P uen|

4

RN mwm%‘%ﬂ N Ty

1BAEL-118. 14

4- N(H\ S(

nGHB1-2 7 and- OOB)(E),CHEILT- 1. 16 - H - H

LI S( O

G oNGh e NI OREEE o (g

A l-118. 20] -
-OCH3 -F -
-OCH3 -H -
| A-L1-1. 24
-4-NO2 [ E]
-4- N(H) S(

=]
2O
OCHE -H - N H S(O 208 [Z] TALI-1.
4- N( H,S( O [Z):[E (1:1) IAL1-1.22
1. NCR E]?IA}LllZS OCH3 - -4-N2 [Z]
o 4-NO2 [E] IAL1-1.25 -H -H
M L1-1. 26 - Ogifs- NADSRORCANE]

2CH3 [ F] lA-11-1 27 -2-QCH3 and

21

AL A9 S O

M@)F@CHT?@Lﬁ 1‘2(}9!5(%%13@]subst i tuent(s)

ARLHE3§T 1 D

substi tuen

JoN C(\O)NHEaﬁd M-N@{ZS(E?H}%?E(% pelow conpound

IBLEL 2} OH
-4-N(H) S( O
-4-N(H) S( O
-4-N(H) S(O

(s) 2CHR [F] 1B-11-1
N(H) S(O) 2CH3 [ E]

and ﬁ IB L1-1.5-3-F and

IB-L1-1.6 -2-C(OH and
ZCH3[E]

I1B-L1-1.23

B dirhs oy, kP OB and
N

2
N and -4-N(H)S(O),CH; [E]

IB-L1-1.24

~2-C(O)N(CH;)C(H),C(H),0CH; and -4-N(H)S(0),CH; [E]

IB-L1-1.25

-2-C(H),0C(H)(CHs), and -4-N(H)S(0),CH; [E]

IB-L.1-1.26

8

27 0 and 4-NH)S(O,CH; [E]

IB-L1-1.27

O

0
and -4-N(H)S(O),CH [E]

IB-L.1-1.28

-2-NH, and -4-N(H)S(0),CH; [E]

IB-L1-1.29

P N
2
OH and -4-N(H)S(0),CH; [E]

IB-L1-1.31

-2-C(H):N(H)C(H),C(H),C(H)(CH;), and -4-N(H)S(0),CH; [E]

IB-L1-1.32

22-N(H)C(O)OC(CHj); and -4-N(H)S(O),CH; [E]

IB-L1-1.33

0
and -4-N(H)S(0),CH; [E]

IB-L1-1.34

-4-N(H)S(0),CH; [Z]
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and -5-F [E] HIB-

| B-L1-1.8 -2- C(H) =N

IB-L1-1.9 -2-C(O N
WO Ej09/03B34 | - 1. 10 - 2

IB-L1-1.11 -2-C(O

IB-LI-1.13 -2-C(

| B-L

| B-L1-

oH)

%76594

conpou

and -4-N(H) S(O 2CH3 [ E]

(H) CH2CH2OCH3 and -4- N(H) S(O) 2CH3

- CH2OH and -4- N(H) S( O) 2CH3 PE/US2008/076594
OC(H) 2CH3 and -4-N(H) S(O 2CH3 [ E]

H) 20CH3 and -4-N(H) S(O) 2CH3 [ E]

1-1.14 -2- C(O)N(CH3)2 and -4-N(H) S(O) 2CH3 [E] 55

WO 2009/ 039135 PCT/ USZP
substituent (s)

nd

CH3 and -4-N(H) S(O 2CH3

1- 1. 16 i m dazidl -

2-yl

and

- 4- N(H) S( /S(C(O)N(H)CHB and
- 4- N( H) S(O) 2CH3 | 800 00 S Or" -2 1 and
-4-N(H) S(O) 2 S - 2- C( H)=NOCH3 and
_4-N(H) S(0 208 [ _MNBA1-1.21 -2- (O NH2 and
-4-N(H S(O 2cH3 [Ef I8 LI-1.22 0 -2 N~ 3 and
-4-N(H)S(O)2CH3[E}14 B-L1-1.23 0 -2 AN O and
-4- NCH) S(6) 26H8- -} —-B+-3——24
-2-C(O)N( I\JII\A\IIIL\A IlLUuk) ﬂIU'%Idt&ﬁO)ZCI_B[E]
| B- L1- 1. 251B-R1-EG@H) 20 .,((T»G?H@b@ﬁloérh[@] 4- N(H) S(0) 2CH3 [ E]
I B-LI-1. 2651102 0 & AN S(O2CH3 | B
T s N e H S(0) 2CH3| [ E]
| B- L1- 1. 28IB-R1{4Z anfl (H) S(0)2CH3 [E] [B-L1-1.29
-2 N3~, (H and -4-N(H S{lO2CH3 [E] IB-LI}1.31
- 2- C(H) 2N( H) C( H) 2C( H) 2C( Fp ([B#B8) 2 and - 4- N( H) S( O 2CH3
[El IB-L1-1.48 p
S
[E]
IB-L1-1.49 -S(0),CH; [E]
IB-L1-1.50 furan-3-yl [E]
IB-L1-1.51 -I1[E]
IB-L1-1.52 -Br [E]
IB-L1-1.53 pyridin-3-yl [E]
IB-L1-1.55 pyridin-4-yl [E]
TABLE 4
N
>
o o
compound R’ R’
IB-L1-1.2 -F | -OCH;[E]
IB-L1-1.12 -H |-CI[E]
IB-L1-1.20 -Cl -OCH; [E]
IB-L1-1.30 -H -OCH,CH; [E]
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IB-Li-1.32 -2-N(H) C(O) OC(CH3) 3 and -4-N(H) S(O) 2CH3 [ E]
IB-L1-1.33 -2 I-1\N and -4-N(H) S(O) 2CH3 [ E]
WO B0RA3M3B4 -4-N(H) S(O) 2CH3 [Z] 56 WO 2009/ 039HGEBUS2008/076594
PCT/ US2008/ 076594 TABLE 3 HH ONO/ N NS \O \
I '\ \ O- R4 conmpound R [IB-L1-1.45 -C(CH3)2C(H) 20H
[E] 1B-L1-1.46 furan-2-yl [E] IB-LI-1.47 S [F
1-1.48 C )\~N S | | B-L1-1.49 -S(0O) 2CH3 [ E]
1-1.50 furan-3-yl [EpBMER.11-1.51 -1 [F]
|-1.52 -BrH[E], |B-L1-1.53 py¥fidin-3-yl [E]
1 ABLE %-A H O NO NN

| B-
| B-
| B-
| B-
opurRftR R5

L
L
L (@) O

L1-1. 55%yri oAl 4-yl [F
0-S\0 | 22 L% \ A\ RS

compound R’

TA-LS-2-1.1 | -OCH;
JA-L5-2-1.2 | -H

TABLE 6
H
Ox N O _
Y Z ) substituent(s) as described
N L in the table below
o~
compound substituent(s)

IB-L5-2-1.1 | -2-C(O)OCH,; and -4-N(H)S(0),CH;
IB-15-2-12 | -4-N(H)S(O),CH,

TABLE7

(0]

oﬁf

JIA-L8-1.1

D. Isomers.

[00286] This invention also is directed, in part, to all isomers of the compounds of formula I (and their

salts) (i.e., structural and stereoisomers). Structural isomers include chain and position isomers.

Stereoisomers include E/Z isomers (i.e., isomers with regard to one or more double bonds), enantiomers

(i.e., stereo- isomers that have opposite configurations at all stereogenic centers), and diastereoisomers

(i.e., stereo- isomers that have the same configuration at one or more stereogenic centers, but differ at
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IB-LI-1.2 -F -OCH3 [E] IB-L1-1.12 -H -4 [F
IB-L1-1.20 - -OCH3 [E] 1B-L1-1.30 -H -OCH2CH3 [ E]
WGZ0000892009/ 039135 PCT/ US2008/ 076594 TABLE 5 RCHUSIO0MD6594
N~/ NOO R5 compound R [A-L5-2-1.1 -OCH3
| A-L5-2-1.2 -H TABLE 6 H O NYO/ substituent(s) as
described N\ in the table below /O O conpound
ther stereoes) Cbst Sgent (s) IB-L5-2-1.1 -2-C(O OCH3 and
othe gﬂﬁ(’{% (O 2CH3 |IB-L5-2-1.2 -4-N(H) S(O) 2CH3 TABLE 7 H
O Nel NSO O N I'AL8-1ElSa. |soners. [002861 This

[00287] This {nﬁgn% n aloo is éreae 111, %alrtr &G aﬁl%gts (og Q%éclsurn&so%fg{n]{n;;lasl? :E%ﬁ ,o?g

compound m&)t mamvwggmrsddg Btope eDhl}ljllstg weths jalt’ Sropectiess sath asstorexagple,
enhanced pha[rlﬂgcieﬂtécéil %lghtr %el‘longstéélpee?ar%urless a?lq%{ll%idltle to? %Qélraglg?(gl&blhtg in
water or otheD$olveatse Wittt st lix)ﬂtd&)ed tcellfka!dhmmmmsto a(platltmt (as spmsalto, for
example, bellé% 13 ?;ger 1% g% 9na1gzté*(é ﬁ({n?e g B g’alté)?%’ergllﬁ Y e%rlaﬁ%llgerolrlg gal@ta{:(%l.p{ea?l’e and/or
physiologicaliyt @mhgpatible.sTiredersn tphatnabtameally heceptalile’ is osefliadjeetevailyoim tigs patent

application to Pn&anat AR5 dsttle TSRt ﬁp%op%%{étfgtr e apau[;hagﬁafcgtﬁ{cal%troduct or as a part
of a pharmaceutical product. Pharmaceutically acceptable salts include salts commonly used to form
alkali metal salts and to form addition salts of free acids or free bases. In general, these salts typically may
be prepared by conventional means by reacting, for example, the appropriate acid or base with a
compound of the invention.

[00288] Pharmaceutically acceptable acid addition salts of the compounds of formula I can be prepared
from an inorganic or organic acid. Examples of often suitable inorganic acids include hydrochloric,
hydrobromic, hydroiodic, nitric, carbonic, sulfuric, and phosphoric acid. Suitable organic acids generally
include, for example, aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic, and sulfonic
classes of organic acids. Specific examples of often suitable organic acids include acetate,
trifluoroacetate, formate, propionate, succinate, glycolate, gluconate, digluconate, lactate, malate, tartaric
acid, citrate, ascorbate, glucuronate, maleate, fumarate, pyruvate, aspartate, glutamate, benzoate,
anthranilic acid, mesylate, stearate, salicylate, p-hydroxybenzoate, phenylacetate, mandelate, embonate
(pamoate), ethanesulfonate, benzenesulfonate, pantothenate, 2-hydroxyethanesulfonate, sulfanilate,
cyclohexylaminosulfonate, algenic acid, beta-hydroxybutyric acid, galactarate, galacturonate, adipate,
alginate, bisulfate, butyrate, camphorate, camphorsulfonate, cyclopentanepropionate, dodecylsulfate,
glycoheptanoate, glycerophosphate, heptanoate, hexanoate, nicotinate, oxalate, palmoate, pectinate, 2-
naphthalesulfonate, 3-phenylpropionate, picrate, pivalate, thiocyanate, tosylate, and undecanoate.

[00289] Pharmaceutically acceptable base addition salts of the compounds of formula I include, for
example, metallic salts and organic salts. Preferred metallic salts include alkali metal (group Ia) salts,
alkaline earth metal (group Ila) salts, and other physiologically acceptable metal salts. Such salts may be
made from aluminum, calcium, lithium, magnesium, potassium, sodium, and zinc. Preferred organic salts
can be made from amines, such as tromethamine, diethylamine, N,N'-dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine (N-methylglucamine), and
procaine. Basic nitrogen-containing groups can be quaternized with agents such as lower alkyl (C;-C)

halides (e.g., methyl, ethyl, propyl, and butyl chlorides, bromides, and iodides), dialkyl sulfates (e.g.,

59



58 WO 2009/ 039135 PCT/ US2008/ 076594 ot her stereogenic
centers). E. Salts. [00287] This invention also is
wa@l2menswass in part, to all salts of the conpour@dBUsF008/076594
formula I. A salt of a conpound may be advant ageous
due to one or nore of the salt's properties, such as,
for exarrpl e enhanced pharnaceutical stabili ty in
dimethyl, (fjét]ilyl e(flllr a?n\r%g%ulftrageir nd g?nrﬂég?etsléeg SdeC}{/Ahlaau myrlqprt gnd
stearyl chlargles, lbtosndmam’d mdlxk:S)aaimaﬂaylshaéld@c{e g.obanzyand pheneth@dromides), and
opposed to, for exanple, being in use in an in vitro
context), the salt preferably is pharmaceutically
[00290] In aumqmbabmnanué st is q@ki;usi salt ongOal <I4y(3 aatvuayli H(2st-didtve3,4-dihydro-
a ce IS used
pyrimidin- (gf{&lt)l va‘?t Xys W)ﬁh eny%m% S%E l(ilecatl on to nean that

[00291]In sdme; embddlﬁneetsl the)awﬂt is disc@lppr @frof GH)GN (4963-tel$49uta55 -€2,4-dioxo-3,4-

. . i | 0 a
dihydropy p ‘3{“5[@%@H1?'§'§T“ ox%ﬁlrglﬁphe%gn}eglgggsﬁ Teq aI“{ °y acceptabl e
[00292]In smietfsnbiochmeutslshesalllttlspmzcssmmrshlyoﬁiﬁ)abl (#-03-feotrbvyl-2H(R A dioxo-3,4-

. t.al tof ion alts of free acids
dlhydmpy%?lhgflée in’1 alz,%'s. oxysgt;y Lhélgeesusa u “typical ly may
[00293] In fpeneEmipdinedts e sadinwmnﬁqpotaaiunrm&mﬁ(ﬂjw (4e@etrit-hgtyl-5-@4-dioxo-3,4-

_ _ | ri th a conpound
dlhydmpyrg‘ﬁla{gﬁéﬁilw %tnlleg[frg? %MZ‘@@‘]‘%&Q’P rrlreasglgou 16 %:&g: |y acceptabl e

acid addition salts of ?Wonpounds of forrmula I can
be prepared froman i nor ga c or organic acid.
[00294] Compaund ebfoufiulo] (aed saittcedolevithroy faeliof pady (scluding pigeand

s BSEISOLIBL e ORI o L0 S Ut

reference t@# grarpogndigiltisomye mesasd that the| mmamdm/cqﬁrmosmwamntammg the
compound/%hf{lgclr'hggg o tal‘réy ﬁLr%?llb n%ﬂﬁ{t 8505 b g/% t on | c?orrn%o r{ézsg glsom?r preferably
more than ahogtaﬂ@l%:b}a\mlgig of $pemn}ﬁqu0d/wltasqniee3)rdféralﬂf/ trere than dbattl 9% by weight
' ' et o, LI T oF pacet at
of the com g?@r{%ltg?o%gelr g;%fgrﬁglbl %%?estﬁg Cab%ute9’7A> bdll wel hllfl { REES p[,?(‘:lr(l)d sagt/ésomer
and preferagilyghare thnaal@ut 9% b weightrmd Itlatcempctuad/bait/mmneram d citrate,
ascorbate, glucuronate, nuleate, fumarate, pyruvate,
as@drrvstelbne bprats afviorme, SperaficzCanpeynds and Saltunf Theclneaptiah,
nmesyl ate, stearate, salicylate, p-hydroxybenzoate,
Gh r{é'rmlé\'@eelf e of (rbePIEtH éf@t-bl@rﬁ-fdﬁ dta@ow@phdrbﬂire)yrlmldm -1(2H)-yl)-2-

oo AR DRGSR o 03 =
[00295] Th@y@em)@}qoamtmmmmmtallmb €rems of (B Ne(4 -(3-tert-butyl-5-(2,4-dioxo-3,4-
d1hydropyrm Hiﬂ llaﬁj)rﬁ%? mé{h)é{(ys?yr%\?d g\‘ryfl)g}% h@&%ﬁfo%n% de ngO 11%1%251 ; ?r%gy the

at’e gl nate
nonahydrate M@Maﬁ@m’ca@me@‘eﬂs dpelmedrbelpwopl onat e,

[00296] Thg %%&de%yi'atfe@tl@ art Q)l aylﬁ)gg}ﬁﬁxta%r&%{aﬁme gls&ﬁ\? a?@h OﬁEQ%S loegraphlc

eptanoat e, "hexanoate, ni cotinate. oxa
unit cell Paﬁél‘?tersrfﬁt% nozahyﬁ@;ymm@ﬂlels dispdipmsalt hage piva ﬁyﬂemlmﬁm to hagsgfollows: a

is 8.9A, b iP9. @A a8 ¢ il &Bke@fxfi‘{?éz% 2)%2?%'9% ?(2)/?'&9%f is 20.674(S)A);

un ecanoate é 028 Pharnaceu I acce
the cell angleg @fet ¢ oP-8ab t 83.8% ande 193Apmonciweadelyt @usrﬂsﬂ 7&6(]4) | Busl%déﬁ@) and

vy is 107.01%?50)]:, aRREBIBvo1 tlgllé@ ér@tl gbgy 9 AE)aERIJ)%ni S?ltg c‘fr%saapl)hzes in

others.

eferred netallic sa
the P-1 spageggroupa| t s, al kal i ne earth met al (group 11 a) sal ts,
[00297]Tn s%Hfé e%&ﬁﬁleﬁE‘Xﬁé cﬁio‘aglhf?s%lt LY, aﬂ%ﬁﬁ?h@s%@i I&?ﬂ;%dﬁi%ifﬁctlo?p&@m
froma num ca
comprising ﬁﬁ@?ffé%‘?ra ﬁ?akb Eﬁl%@élﬁ@m the graipepnsisting of #.8¢0.2,P0E-0.2r BeP+0.2,,
organic salts can be nade from am nes, such as
t romet ham ne, diethyl am ne,
N, N - di benzyl et hyl enedi angpe, chl oroprocai ne,
chol i ne, di et hanol am ne, ethyl enedi am ne, negl um ne
(N-net hyl gl ucam ne), and procai ne. Basic
ni trogen-contai ning groups can be quaternized with
agents such as | ower al kyl (Cl-C6)



halides (e.g., nmethyl, ethyl, propyl, and butyl
chl orides, brom des, and iodides), dialkyl sulfates

W@ 2009039139 WO 2009/ 039135 PCT/ US2008/ 076594  deCEUSRODS/076594
di ethyl, dibutyl, and dianyl sulfates), long chain
halides (e.g., decyl, lauryl, nyristyl, and stearyl
chl orides, brom des, and iodides), arylal kyl halides

602 1204 g R0 BRI DO 0b B30 81 02

degrees 26. EfsonﬁqE);ucN-eﬁl%ec(lﬁeﬁte filie- dikotdiyibn sakt @hallydilate kaz-a8 Xdragl ipbwydhr diffraction

e o P 2L b S WS R e

10.9+0.2,, 11Cﬁﬂ:‘9(2d1219&(523|14 7:Eﬁ 2, 16.4+0.2, 17.8+0.2, 19.4+0.2, 19.8+0.2, 20.8+0.2, 21.9+0.2, and

23.5+0.2 deg&q%%] %(gl;lgg)i}%:? Helye b%lrg%bts 51 (ilSEdl s%or)l(o)?gl%yéfa)t/ S AR %(3-}@5 ﬁoewqer

diffraction pﬂféﬁﬁdﬂ»h‘fpﬁnﬂgrfitzkeor m({r@ﬁ}‘ﬁﬁs?ﬂelebtﬂd ﬁornﬂxeegndnrpchonmﬂﬂag of 4.5ve. 2 40.4+0.2,

10.9£0.2,, 11(%03052?%% gl Zﬁi 5 68f4§?.g,51_7(8§9.3,_ 19.4£02, 19.5¢0.2, 20.820.2,21.940.2, and

23.5+0.2 degidebg@lr opyri m di n- 1( 2H) - yl') - 2- met hoxyst yryl ) phenyl ) met h
[00298] In so%‘geefspg)h%%g{l gggee ﬁmdiu?grostza%gl]?nalhgdrgtg has a%%?a(}jllpg%&tarsdiffrtag%n %a%{etm
comprising opEpr hibre pedksS sdletdd-fhant tib gloug Sondistiligaf d:330.4-10.4+0.2, 10.9+£0.2,,

v, DR e A b TR Ay

20.9+0.2, 2119+(. a,nzi 1&3]21,‘ andthere. Qfd)egrtmsah Rrsgmb emhlembf)dlmems tthe disodium salt

nonahydrate gnlﬁsga%l \gﬁer /&Efgﬁglc?g H'fltg bs%o?n\;)gﬂlsla gee%#%le peaks se ected flom the
group consisfiﬁgjdifgltmm, 80.4340. 20 10.2£0.2,n1 1. a0Ret2RO, 14740.2, 14.9£0.2, 16.4+0.2,

17.8402, 19%%@%31&%022‘;%@?ggﬁfooﬁggﬁq.%?ﬁ})ﬁ%ﬂt 0.2, and 23,502 degrees 26.

In other suchCeditpdictedisStad disddhmmelt noadhlyddatehagiamr )é—rztyl'mwda‘hbﬁﬁﬁactﬁﬁ%aﬂngm

.. i ght of th d/saltlls I
comprising (1 SE A 51 GBI G Ao B RGeS,
11.6£0.2, 12900 o4y, ro9:.2, mamtmbolsi%%kayo QElioghD.2, 15£ 8:4010020.8+0.2,
20.9io.2,21‘§95‘9m%rﬁ%032 ?nd/i% de rQe gﬁerab' y more than about 97%
i 0 e co

salt/isoner, and preferably
[00299] In sdmrembblmarentahbudlscﬁﬁi% oyt Immhgdh‘hte difis dnPeray powder diffraction pattern

substantlallygﬁ)% ogv]lﬂqg %@rﬁ:}gunas 52111(1]65 §)a %ey lfs 111.E1§u1iel:13 r{f| ar 1n§e&TnFes) are as
follows: 4.31G119&)t Hl.36 (ﬂ@) Fas hg23pfi 1. 6E§5—2N—12 43 (23),t18178 (SNt 1¢H 89 %2()),21,6.44 (41),

1750 6o IR DY LRES P LTI M T A B 2200 (- 22

(24). [00295] Thls |nvent|on also relates, in part, to
[00300] ThlS ( e%{'\?aﬁl alllslo( % rf pagt { yaI pr%ceiszfor4pr%})arl%th§ dl&odlum salt nonahydrate. It
was preparecﬁmhyﬁhoomedmmdAquelb(lQNbGIﬁ K])M 2- et hwas\addedrty (B)pi&n(pl-tpmrbutil-5-

: fona sal t a onah rate
u-dione SRR DIRO P IO S0 e DERE et RS bEune
IB-L1-1.1) (Bﬂﬁmﬂ@](miﬂar &tld) h2e a¢1d baﬂ;e) dhareaslting smslpmslbl;l Wh{)eqalllbrated at ambient
conditions. @]?ch io\éﬁ]ans%lr gcg ra¥lsér§tlel rf]c:; h&d delv?no(gagérj la r%re é? §h a fsglfnhon mediated process.
Alternatively) dreallrspdhnmtselt oonabydate Wnﬁpr@aﬁddxy wasperalittg ﬁ&@mgb@f&nmpound IB-L1-
11in1l ZSmPﬁgﬁ W[l:ﬂlg] E dg%\a Hfgsrs()eé 8{\ léelogse ng gﬁ\l q 59/1_\52%18Q2T '&qulvalents) was
added. The @lid ]15@(2\)@@{ compkbtety tb gieR mé(ﬁl)tﬁ)l,, whitheasgmivraliyregbdledtoambient

temperatures Thggé}tfg%s ajjjzed gpongﬁhgoélnl 4?8 T&Q%l}]ag 9’(1‘1.(0%6 w_aL%(!’f‘te 81'11%1%&)5 s;ir?gle

cqmmlmﬁhamdwuhe cell volune is 1649A3 (nDre preC|ser,
1649. 3(7)A3). The salt crystallizes in the P-1 space
group. [00297] In some enbodi nents, the disodiumsalt
nonahydr at e has an X-ray6pomder diffraction pattern



conprising one or nore peaks selected fromthe group
consisting of 4.30.2, 10.40.2, 10.90.2,, 60 WO
wQeepINe33:L 35 PCT/ US2008/ 076594 11.60. 2, 12. 90PQ@I/US2008/076594
14.70.2, 16.40.2, 17.80.2, 19.40.2, 19.80.2, 20.80.2,
21.90.2, and 23.50.2 degrees 20. In sonme such
enbodi nents, the disodiumsalt nonahydrate has an
- . dj cti g thr ee or
oosony i BN ARG iF bt LEEHSRap RSB BRER T
[00302] In spnBCnibodii@nt4 h@disddiundslt2¢trahyidiate Basan Xy pOwder dilfﬂfac'ﬁ@n Battern
o : 0,24, 021 :
comprising il 8o iy Ul s 48 wpp Mtp R or o 02 110,
17.0+0.2, 1f715e:0.8i 20RHOZ0? 136#&2 ﬁﬁ)ﬂﬁh@; dnd2%5H0dsdegresor dy squopvader embodiments,

oo SHUIEH A0 S Ay AR PLRAG] byl RAS e ot

selected frap@th@ @roRp corbikti@ofA, SiQS_Z B014,2, 1400, 27. 03_‘1.(52 40.520.2,2D,980.22,

21.6+0.2, Zé%iﬁgeaéd %%%ifga%%e% 9? ﬁf?lsoghr% sugfrlrglgt&o s the tthO(%am salt tetrahydrate

has an X-rae/aiowdwr@hﬂhéatdmaw@rm esnmisinX fivagr qmm@ks shlefcf.ed diom tbengroup consisting

of 4.8+0.2 Hgtﬁ@E rolllj‘r Ogcggg?l (zitO% 1’99:?) ?I’Z%gnggf ZTS%%, 23%' L eg 2% 528% degrees
26. 11602 12902 14702 14.90. 2, 16.40. 2, 17802

[00303] In %gne%%bédl 73%&%0&1@1’1 %@ t%ggétgzgggasl?aﬁ Xs-%ggg\gcllj% ﬁlfgg'ctlgn pa%tern

comprisingayib ocinene rpta@s s¢lérteddiromotie gronp ednistingoiai$y0l2 at2el H02s 14002,

r ff I, hr ee
14.4+0.2, 1>§ Oié% B S%éze éeié)tzggﬁs L0 mz?ﬁ% 2 2? 3%%9780% é%t 2%0 3 2 dlars 9. In some
such embodhm@(x)s Zhe digpdibin @t td@h@Dat@has afl X- Iﬁﬁ p@ydet RifD:tidn pa]:térn?dbmﬁmsmg

aveor o3 Bt w048, o 19210 oS 02

17.0+0.2, 1dégsp.264.920.2, 21.6400% BBA+GLCH.5Sehhe0d Breit0s degtees 26, sImdlhenmuch
embodlmerﬁél Itl{e {E%HQWSQE ?ettrgh)ta%e]; a3<Xr %&9&@9? E‘fr( g{l(t a@tct camPrlsmr% five or

rising
more peakStShbctgfi tl@cgn@;mnwgmgbf 4580, 2. a2, 40. 020 2 16,430 2217,0+0.2,

v/ 40. 2, 17.80. 2,
17,5202, 2h e 3 6%3 50092, 15t na 3000 Bered i’ 507 017907,
[00304] In sepne Embadimants, (BAdiGEjuen @hgertehgir@@has[aﬁ (X2199})0Wder diffigtion pattern
substantlalliqp% %%ureg gb§ qﬁelg %r?l? tpeakré%‘] %re ZZt dtﬁ ety 1n9egs§'ties) are as

rac I'on
follows: 4&&@0@3 12nO7F(7)gdm 81 @7), Thd! ), lxﬁa%me&; Fom (1 nezqos%(m) 2h58 (22), 24.99
nd their intensities) are as follows: 4.31
(11), 2947 é) d%4%8Q%6 (12), 10.91 (23), 11.61 (52), 12.93 (24),
[00305] Thlﬂlnvﬁ@tlQIBQW retpits, 49 pErR @) 3 pro@ssifor prégaying tllﬂilsadlum38l) tetral@dthte by

suspendmg(tlie%og 43@67(11;0%%83%3%% éa?lg)sglig% éZ ? é%%))l éb%palaﬂ %zp’ropanol).
G2. C'r)m/a?l%'}?%pmt L&? AL (%l (§ttéansbud/lr5 (9%5}10 t3o4 %{lpc{r%%/?ﬁﬁdm 9?2]1) -yl)-2-

prepari ng sodi um sal't nonaﬁg
pr epar emefhwy&wwémymaamuﬁmwwpmw&m 1.18ml)

[00306] Th?(é@ﬁ/elﬂg)gedﬂotrgatég I d%‘hét?)g(c rs{aﬁnfng ;@Lﬁ){zg%tm-byty&s sty
dlhydmpyrmydl)iﬁhﬁml}%ﬂl@thammlfpbﬂaﬁm@a@@wﬁpmﬁd dipb@sslitin ﬂa.ltlc)trahydrate

[00307] Thé &;stﬁ% hlé ORk &t i’ rs]Uf é’% dgtﬁ)'tag n}%ﬁ?&ﬁ% tetrz;gggrg{e%%\lljel l;elerp 9

suspenS| on was e rat
determined e agifelinyisidmisd 415 h@dﬁl&%a@tces 3 % Aréroors preeiselylayis 14. @&4e1r4)A bis

10. 763(14)A ane %9@3 5a75‘€43A51tthé3&11 qﬁgﬁét @%W&g&%%l‘emséf&?{s B8%A M), ¥nd the cell

di sodi urm Salt nonahydr at e
volume is 5§%%5p ém@tertgecwm B19G(16¥A°) cFhsselhetydtalites in the T2/ mpate 250
00308] In Il?l@ iﬂ‘abd RS %
[ ]Ins e i erm afcqpe%%isl\a/lgggfﬁtte@ g'draé%ld?%g)g dm%:wdgr c]\*fraatlon pattern
dlssolved conpletely to yield a clear solution, which
was naturally cooled to agpient




tenperatures. The salt crystallized spontaneously. The
nol ecul ar structure was determ ned by single crystal
waldopozasdmetry. 61 WO 2009/ 039135 PCT/ US2008/ BTBESM08/076594
[00301] This invention relates, in part, to a
tetrahydrate crystalline disodiumsalt. [00302] In
soms enbodi nents, the disodiumsalt tetrahydrate has
comprising or% o moreéﬁag(s Ssee cted?flrocr{n a%}olu? Eorfs)%ar%ﬁ?orf%coabﬁg@[éi%bng% z?d:rbeZ or
13.74£0.2, 1540+80, 15 5402, 1D143,2, 2.3€02,2] .3+Q.7,. QQaiQZ W0+80, 2. 4@01 8@l 29,3+0.2
1.60. 0. 9.5 -
degrees 20. 12 ns(c))ma sudh € %ogln{eﬁt's t@e (9180 ?Salrlh% Ssé %?r%{&%fag%l‘?ag %([e}a)agds'\[?daeﬁ(ﬂﬁﬁctlon
pattern com@ﬁsmgyhrgaowﬂlmr e phiakd selected Gnmlat grepreongstipg Déi ore).2, R it 8€0.25r12.4+0.2,

m r I,S4 f

5702 RS BERAS, (FFUFE LG, (3008 0B H03184 00 Bl o0
degrees 26. Bﬂ.otﬁ@ sch edtbodithets, thmﬂp(ﬂﬂ;sﬁﬁi s2lt geghydmee a0 an Krrayopdveler diffraction
pattern comprlﬁmﬁ ﬁ%e or morrere ngs aelef*c]t r% aﬁg) d!gr%g]q (?o%sgstmt(‘geotf% ?ié 9{] z¥[9§"c() 2hf7‘zs4io 2,
13.7+£0.2, 150802, ]Cﬁefabk)ﬁ LY lﬂshit 20.8£0. 2121 Bh@2 @2@&&25@“&0% 2614}0 ?oﬁnd 29 3i0 2
4.80.2, 12.10.2, 14.00.2, 17.00.2, 17.50.2, 20.90.2,
21.60.2, 25.00.2, and 29.50.2 degrees 20. [00303] In
[00309] In smbedbwdtsntbﬂ tipotatshie it sadehydimtslzds an Key adrvyrhtr difffieacharspattern
comprising one o%m r%ﬁkgsi(%\é\g Jte(fflr(%mft {h%g}ou ﬁmﬁﬁhﬂi e({f%COétgg;Tfs)ltr S?:%)Ian% Q:Ebez or
12.6+0.2, 1347#812 E 002, 16053).2,14.7602,27.1+0.2,. MG’:EQ 2, 20R:0Q, 21. 3:&)2 20242,

0 6 , 9,50.2, and,.34.
22.4+0.2, 24@%8'?926%4:?%1&1 dngéébr(%é%e ra%séeeﬁgosoale rsr%drl]ltemboglﬁlenta,qm %H)otassmm salt
tetrahydrate Baslah X-my pawyatdéffractioa pattern Oémpeaiyinghwwger mdreffeplactleded from the

group consis?lﬁ%gf%r (p:l:OCZo E‘g%:!é()ls %?? ﬁ:i:(s ?I‘ﬁ% @%, 1;‘0;!‘ ﬁép%‘a(ﬁé Zsié ?%Of 36 f'/:L(P fn

17.1£0.2, 2017¢0402028i0 2171.880.2 22. 1520 5Q223:+0.204980 2 2621]#08021121 29250.00deg¢es 26.

In other sucl?eﬁ%b%gin?ehhs?tgg d%)ﬁtagsg.( g?&{aﬁ)ﬁdz?t%%s a %g %e% H(H:llactlon pattem

nme ium's
comprising fieroaynopqwalerseldéted frarg the@noupabrsesting QfCﬁﬂi#OIZS i h@t(ﬂ \Ié4tﬁ 2,

202 S, TS, TR S AT ST CAT BT o
22,4402, z4zﬁogmé4iozziam9ésioz§1egées'ze 29.50.2, and 34.20.2

[00310] In so%?%n%%ﬁ?%gﬁ %Q Q ?th' 51um saﬁ Qe%gh}? rfr;?e(jlga \M% &t- 3}/ Péwfer ?Lféacglon pattern

substantiallypa shcsmnin Fgubss‘t alrie 28 IVdilyeséer thdwmks in | 1gEregUanxi Meir kmsiAed) are as

e h r i

follows: 5. od’ﬁ'o h%l §& 34% ggé;%gléﬁz Tﬁli‘ 9%91'3‘ 7§ 512?3% 1@?)% 6%1?616 4 (64? 67136 24),
17.12 (28), 21)475(02_9)(22)7&1 (B42U3 28) 22.16(46622.38(3,1), 27.05R4], L& ¥4 (20,.a8d 29.32
1) (18), 21.58 (22), 24.99 (11), 29.47 (9), and 34.20

’ (9). [00305] This invention also relates, in part, to
[00311] Thisanyeniged® rElates, i pgyatad ar;godelsnefondprsaadhgm dipbtassied saiitstchhpdrate by
suspending (Q)Xl on?ﬂlélc gﬂfi Q%%él hl%mns)mql’%gﬁﬁ ﬁ{F wq?l}e geakelcji% g.'b u% 5 d 8 gqueous KOH
(1N 1.3ml, 22 pmtap aqm‘}'a)ent) a2 adct@dyﬂlqadohd fiesoFed mrmﬂetely to yleld a clear solution,

i s SRS B ety

evaporation Piopess.assi um Sal t. [00306] This invention also rel ates,
in part, to a crystalline
G3( @ystlipa Forgnstof (B) =Ny (- (FHer5-bpl- 24 (2H-&vow- B4-dihydropyrimidin-1(2H)-yl)-2-

anesul Poray alr gl PR " g0
[00312] ThisThwenomyedsoat biog impsint, & crrstalline dorins phEEMNet4eB dorobuty e (2.4-dioxo-3,4-

d1hydropyr1rg1'donlt(ﬁ?)g%.rlF?ﬁo&yﬁ%lﬁ@gﬁ)ﬂfﬂkﬁngaffﬁl @%ﬁ%ong&;tgsgl %El? ilgely

be as
(more precisely, ais 14.454(14)A b is

63

degrees 26.



10.763(14)A, and c is 35.75(4)A); the cell angle is: 1
- 98.8 (nmore precisely, (3 is 98.82(3)); and the cell

W 0001089185 5499A3 (nore precisely, 5499(11) A3)PCTHE§2008/076594
salt crystallizes in the C2/c space group. [00308] In
sonme enbodi nents, the dipotassiumsalt tetrahydrate
has an X-ray ovvder dlffractlon pattern 62 WO

. 0Q9/,039 20 8/07 conpri sing one or nore
themhydratep gﬁ@y % ec@fsg‘g—r"lg?%msiaﬁ%uség B consi sting of 5.00.2,

[00313] This InvefibnZelates iddphr2to a MdhogbtasRiumIsalt ﬁ[hy&r,atel & hS&yﬁallogl'ﬁpHJG u@t cell
parameters ogg:e %&y r’ateg:é@s?aglgé 'ng)égpq%%mgrg ﬁéﬁ%aglg Heeh r,r%te 4iI(1)e %)é)g Q%d%lelows: ais
9.0A,bis 8. 3151 pad asdii1ek (ﬁﬁkdpréoﬁ?ieryahy@r()aPEI@)ésb ar8. 3X32(&§’)Ap®fwdieils 18.582(3)A);

iffra Ltern S|n ree or s
the cell anglSaresis S Stbort nc o Led ey 7 & HOE s Ridaeq)’ and
v is 80. 531(2102, af@he cell {3undOis A 3598 (MOke Drecibbly SIB523(41AP). 1 DheXalt 26@5t8i0izeA in the
30.2, 22.20.2, 24.00.2, 26.40.2, and 29.30.2

P-1 space gr‘H’é’gr ees 20. In other such embodiments, the di potassium
[00314] In sl eimbbditrieath,ythk mbr&)pbiamtansa)(-tml@ﬁrapzd\m a1 Xaayf favalet diffraction pattern

comrisn FEB SR ST b5l 520382030 SB0 5 L

13.4+0.2, 15330.Z20168+0252 10B:02, 21].65;(520 22 1+07, 22!3:t(22 aﬁﬂ) 2B0+(®2 de%iee@% An some
24. 00.

such embodlrnﬁle}%ggﬁ m?r}?pgtsﬁgln‘gﬁégrmyﬁgﬁetl?s arﬁg &3y, Cﬁolgvg[era dsl%agtl;ﬁ)n Spartet‘rn comprising

three or mord Sdak£ddedied fromhiksgraup cénsiaing pOmelEr.2, d0.B£0. 24t i3e0.2 pBt46.2n

59202 SRS R 1906 09365, S SEAGHL JLAMADS, iR

embodlmenti he thondpotddsiuthikalR trlhlzﬁra&()las?an Xﬁayﬁﬁwﬂer diffradt®dnattét) cohhriding five

or more peakg ﬁ%lecgeéiz%‘n %n 30 u% é%rg?lzsa%goo Omi‘ fgtlfl) 112%%00? lg 4:I:€ 9 lggﬁg 2,

16.9+0.2, 21(2&@@1215751012ﬂ2$h&0t2 22. é:t(rzalaydﬁ%ﬂi@ 2hizgrees20X- r ay povvder

[00315]In so%%e{efgr{?géta{egﬁg, t axtphrgorpg 6%8 sa tiﬁ;llglgga%e rﬁg grb [r?’yn}gc{y\?dﬁp (%ﬁj<actlon pattern
comprising chi oBflor2 pedk? sélérted, frah?the @rodp cdnSistiy, of 4.816.2 0. &0.2] 61.5:0.22

13.4:02, 13330 40155402, (65807 25 €08 3y g 360 392 g g Beg and
23.0+0.2 degpdeh 26. Rusoine eurch ethbodimess, tiehsondppasiamshltitringddate has an X-ray powder
trahydrate has_an X- rasglea er .diffracti %ﬁtaﬂ%rn

diffraction pat%rn cOmprising three OF glore pe eaks o fhe Sfoup cpusisin
COHPrISrRge Fre” BT nR e Heaks S8 rromt he "gr oup

10.8£0.2, 11660.8j Bt4:08, tf.6:9.2)05.240.2,16.960.2, 21 220.2(R.17:+0.2]121. B0.2222.120.2,

0. L2 . 10, 2 0..70.
22:5202, 22450 o 23 0 Bedgtes 38, By sutBiyhioenty e fymap gty
trihydrate hagaxdX 28y Bvder diﬁ‘wtmlspaﬁél‘n cpOf B3] fivk or momrpeskyhelekitedefiins the group
B T T Y AR e T
21.7+0.2, 224+0.2)022.520.2y 24. 6402, buat 23t (40 2plegkss 20n Fi gure 4 (and their
[00316] In soir%tegﬁ%'ihtgl'ﬂenss)t %&glzf%?;tfggu% 'Tgtv‘glyd?g%%s g 11 891&% %P’?pattem

comprising on2 41) mork HeBB s€1@49d, fronil the gDup 2@iistiRhf AB+( 29])0 SiBQ 8134033) ,

502 1El A PR S A5 8t kS PR b, B

23.0+0.2 degres 20. elsn somg sysh enpodimerss, ;ﬂreonxmspotimmpalepmydm'@ hadaen X -ray powder

diffraction p%%jo?nsf%’llillrjl% %l ot{ ! et;;ea sileggf ro ﬁésg\lfas};x f‘%g‘%??glg% éfg’ﬁ%)iglﬁ?d
10.8+0.2, 113k6.01 135‘[3{)2.2 Pﬁq3ji€§)cﬁ,l$6 %E(HZ 2(.2M).2,213810.2, 2. 12:031)12&5’:!:0 2, and 23.0+0.2
degrees 20. nq)ltlher T Sye gng‘)oo 1m%nts ‘119 ?nog qgssﬁl\%nsaflj, qu rat%r%lg% & ]r%ogvtggr: ed

ear ’so
diffraction pamnachpesmg fieagenat praksseleCrey Somlthd gratp consiving of 4.8€0.2, 10.8+0.2,
during the sl ow evaporation process.
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&3. Crystalline Forns of

(E)-N-(4-(3-tert-butyl-5-(2,4-di oxo- 3, 4-di hydropyrimd
WO p00JOIHB5 vyl ) - 2- PCT/US2008/076394

nmet hoxyst yryl ) phenyl ) met hanesul f onam de Monopot assi um

Salt. [00312] This invention also relates, in part, to

crystalline forns of

11302, 1351%022 {4 3&)% %3{&0 PY8 %6270 2265, 99%82.32%0.2, and 23.040.2 degrees 26.
[00317] In]s()lﬁd:-&mlydd)m@ltmﬂie hmmymﬂqsmynh)sqdhmhydratarhism sy lpbeda rdifitection pattern

substantlal&%ﬁ%%gyfgg ugé Slj;nte 2? ﬂ%lrltc[% :f%/rﬁbegﬁig]%/s\gn §W09{§0(3 viétﬁgf @tensmes) are as

follows: 4.8 (8), 40.79 (190)‘ or.55(2d), 3843 EeY 1B6H OM8), 1500 R3] 16T0i(38), 21.24 (22),

2168 ConTURTN R SU AL o, PP oAl R TRRERTE ™ L et er

[00318] Tlof intdneion alsduetheeatie par, y«si pdobdsnﬁ)r mmmgtl&ssdmmts@um salwéhydrate.

It was prepgr gg\y sues%eglrdmg %grglactgl%giﬁ rmr L h!& g%ﬁ@ & 0 4m£‘Tﬁ—91£ %ﬂe Eea.{eﬁ to about
50°C. Aqueo33ITZ{ 3.(81)tlhn (IbNj G278 mB I dl5r) efpivaliuet) wad lddB . ThS 2§13 digsolved

completely tagleﬁ’ieal cllleéa{"él sncguetPn rggiltlgr?aé&&ggi%)x/?s eidggcf tgjﬂ%q?%[}%ﬁ%gg}{lc%g\wg then

naturally cgoledsto SﬁbE&I@rﬁ]}e)'aturamﬂdtcbetaﬂehtionwab observed ABSRAS el the e

monopotas%ﬂn%%ﬁl?glhgdratfz oras pre% ﬂusqeﬂ g%%pgﬁ&%l}fﬁth{lg?&t gr?g]gs {I]lel .Oml

THF while rheatelpmsaﬁs I Aqnesm;l KOH (1 Nymi$73tng, 1IPasiolareqivilait) ﬁ'ﬁ)@\Mﬂlﬂéd. The solid

dissolved cgmple{eflctta y?:[]d £ cq%a:ir] : rh%}o(r)la %ﬂ}égﬂ ?ag ?qdﬁg’% tge %)E%Bng o%%gg i ?Eal
volume of 4.0mBOIh2 soluti@ Wi, tien nhbiraBlp c@gledlt6 aMBied, ter@derlre And &¥stallzaBon was
4 22.10.2, 22.50.2, and 23.00.2 degrees 20. In sone

such enbodl ments, the nonopotassiumsalt trihydrate
[00319] ThisarsventipnXelntay, nppxm;i tra rorfopotassiuimoalt pﬂiydlreuen conpri si ng

[00320] In %’?f[eéef?ﬂggélﬂitglqt&,ghfg%grg)’?)of}%gu%gstag%lh%ér%m 61a§an Q '3 UI\P?&%O nc? %fractlon%attem
comprisinglb@e 80m&e p2dks 2Beced Rin RO gidyp 2shsidfhgdf 7220. SCB .0.2am611+0.2, and

2 [ ee I n.other su
5702 4300 3 SSAE 68 R o by RS Hu S P i e v
diffraction gatfeftrca)gmrlgng {hadetoe mreqmnl{srselsctﬂgfr(fm the gromp comsisdngefalésrees 20.

[00321]In ssbirl %&Fbg&’imfétg %é %gn gtg%ﬁmbsaﬂﬁﬁaré{%% anzé ra%t%o%dderf?ffp%%io%’paﬁem
comprising®Pe di0mere peiks Sddeckd feomtith@ BroGcidsistbgrof égt@_@ 8. {&@@3 15}.&(] 2) lé’l 0+0.2,
16.1+0.2, lﬁggﬁgﬁl@%&g IZW:I:% E?? ()‘? %tﬁﬁaldé%rte t I‘ I h%g%aﬁ@odlments

i‘on“pa
the mon0pcm$eiumrsaltrdxh§adr ak&n%tz@rmbwdierfdrfﬁmnbh pat@nmmmpemngttﬁdeldﬂ@ore peaks

st i oAy g My 87 o Sy 3 9022 g 10202

19.7+0.2, 23 2+:60, afd 22.2+-6DdPreea @l Inzﬂl.eﬂ@cﬁlerdlﬁgrms e mohﬁpo&e@ﬁ‘&m salt

. i ; . nonopot assi um sal t

S R T R T

consisting ¢ff{f7&8.208. 8#ﬂ32,é2-ﬁéfak,sl4$)e0.é,clt66d:0.ﬂr Urﬁﬂ()nelsglmm 12.0852,28i18@Q2, and
10.80.2, 11.30.2, 13.40.2, 13.60.2,

202+0.2 d
e%gee%@z 16.90.2, 21.20.2, 21.70.2, 21.70.2, 22.10.2,
[00322] In phe E@delm.@lZS 616 ronopetdssip @D dmyd*etg thesexg X-ehy powdeatdifftaction pattern

substantlallg H&!ﬁo&ﬂ%ﬁ%ﬁ% %t ¥ 2 E(:h \%lll*e ?05 g %tp{éla S FSI‘LJ‘ S alﬁ(@&&%ebrﬁﬁﬁepﬁénes) are as

follows: 7.68j(VD, $83 ﬁ@ﬁ)el:pe(am 1§@|7 €, dd. 1’r2 (Zﬁm 17198 (9 gL (mp M&.75{40))@3.05
), and 29 8 (@080 2, 10.80.2, 11.30.2, 13.40.2, 13.60.

observe

2, 16.90.2, 21.20.2, 21.70.2, 21.70. 2 '22.10. 2,
[00323] Th12 mvegiop ,aISQ pelae, Ql,paand a@B).C@i@ f@ pda@gﬁrgethe xﬁ&lopbﬁ&alhﬁgaltldﬂqydrate.

sone enbodi nents, the nonopotassiumsalt trihydrate
has an X-ray powder diffraction pattern conprising
one or nore peaks selected fromthe group consisting
of 4.80.2, 10.80.2, 11.30.2, 13.40.2, 13.60. 2,
15.30.2, 16.90.2, 21.20.2, 21.70.2, 21.70.2, 22.10.2,
22.50.2, 22.60.2, and



23.00.2 degrees 20. In sone such enbodi nents, the

nmonopot assium salt trihydrate has an X-ray powder
wWa@l2dop030a83 on pattern conprising three or nore PEHKS2008/076594

selected fromthe group consisting of 4.80.2,

10.80.2, 11.30.2, 13.40.2, 15.30.2, 16.90.2, 21.20.2,

21.70. 2, 22 10.2, 22.50.2, and 23.00.2 degrees 20. In

nbodi nent s nopot a
tewas prepartd BBt RRI RSy By HD AT o e Pl ey sch s
an ethanol/HE® miNtirs (5041 /v W eAl@Fnatiod e theewdospaabiemtseld dihydrate taeprgpanedby

dissolving PRI P b8 i 365g): I 1P A gndyfimr QP SCO S Reine,

solution was 2doléto 35°@dve¥ Oh. 2The23lufich Was tHeA. sE@ledZwlthlm dm23f @ﬁyd}ate crystals at

55°C and IR S5 'S AP PR LR AReH A o o] P gitigy misure vas

cooled to 0°liahd filatidroyielpal 4 aterial setistiagbdtiadi- yndaﬁhﬁinnmystais.l:’r@wom was

wen st 315, SPULUARD A LOMIR BT 84 B 00, 3

was then mixkd a@5°C 2&)addifiGnadt 2 dfyd hpd cobRd 590°ClB}s, 3hldnd BAd @&this tenigera@ife for

2h. The resdFEbtysplafere Bang 355 E s e 540 e g Tig

dihydrate mdnﬁpﬁﬂﬁkihﬁiﬁal&hﬁ@ali@réﬁa&ﬂ by shrrpiag b mittore af Pihpdrats and teihydrate

. epar i h o um aIt trlh dr at e was
erystals in 15} ZR QR0 CEARE S iRt tenient $Aefmmse oy )
chromatograpy. 0. 4m THE whi | e heat ed to about 50C Aqueous KOH

solution (1N, 0.278nl, 1.2 nolar equival ent) was
Gﬁ?’d&dlhn&’lﬁ@;{r& of (Ed Nl sS-obrvieayl-5e@ wplictS| @'dthydrqﬂyeZWh&I (ZIr:I)-yl)-Z-
clear sq] ution ed to the
ot ut 1T e Bl e PP s en
[00324] Th1st11mmmnaaﬂaorrelsteamdpam m&tcaystaﬂlmtfwrmmf(@sl\leb@eknéadtyl -5-2,4- leXO-
rate
s dinyarorpyin i Bg DS mosbor N R BT P Brenidd L P26 35
[00325] In sbmie émlﬁdimenTsL—Ee\MVI ﬂo@assﬁﬁﬂbz&that an B0&; poAqeeditisctiddhpaltdrn Romprising
one or more O'a§7 ecte :l‘rom tHD ralrl go Uist\llna o 9910 i‘?}‘idﬁij io-g1 ?0 §;EH i ql A4+0.2,
RTaks 5 Svisq ot &P &g \Fi% 2P SOl
12.0£0.2, 13Bt:=h. antSI 6ﬂ:\ms mmlid)ez;l 16. @iﬂ 21673@0 2Lt1|8(3ﬁ0 a,rksmwogelst 4;!:0& 19902,
\ I t s.th W aI
20.2+0.2, ZOCSQb:i?él O 2 27 x%dgznzé%r gtdﬁgrees\grél q InCsro Setsg1 | Zagm%errl]ts,v\tge 177
potassium sadtﬂnsem/)é{day ;{M&ﬂ;ﬁﬂfra&ﬁun&paﬂﬂﬂ emtpring ltlebeatrw,re paakpseietted from the
[ [,0
sroup consisfyf B ABPESLET Db s ol o P PP R0 194 fET s 0
16.3+0.2, 16X=+0 2y Tovde t 8. B 0EX, 1 §.8£0.2r19 p60.2,6019:0. e,caem&oe; Y5O 2 b2+0.2,

ks s ted fromthe qgro onsi sti ng, ,of

22,1402, an 2 8 OF BesB 50 R e B hbelinehisgliR oS0 B 5t an gey
powder diffrswior pateahicoaipbisidy flendranort peaknwiopd framshugrogedonsisting of 7.7+0.2,
83022, 10.Blohy gy &L, z°ti6"£‘ 1§ 0¢6‘¥ 1‘3 ""H‘irls bl [ ALY PNe PR S 6590 5

CONMpri'si ng eaks select (9 rom tfie Group
18.3+0.2, 188N 8] &4:%@ bﬁf 9ﬂd€23 Q@éso 2(20 Si(]? 2(®@32%).2)22.1s0:2pand 22.9+0.2 degrees 20.
[00326] In s%ﬂabe?n odim Wa e’rth% P/? #);thc oll%lg rz}tﬂ%% z{ner is'a?/l pow er@fgraa og ght?e‘%n g})mprlsmg
one or more pmkesqdret;:ldfromethegme;dcdnmmgolﬁé 740. hlﬂ:ﬁi@dnbﬂ BitQ 2’;@0 6£0.2, 11.4£0.2,

7.4£0. 2, ..8..8 1714
120202, 1356509555070 0 S5 I 122000 0 a2 b S o S0
20.2+0.2, 20s5e¢:02, 20.8:H0.2c b 2eli. 218R1-50.2, 228£0. W@Q&Eﬁ%ﬁiﬂm all 25.1+0.2 degrees 26.
In some such emr%%me.n ) Jﬁ??‘ﬂ émtassu{rr? Xaltqlas aneig-ray powder ({ %ﬁantf(ﬁ)l Ete?r{n] gomprising

three or morgp@lﬂfpseteeteé ifstni thegygrodp cbn?iﬁmg of 37812, 23iQ2 UOL4D,2, 1616002, 2].4+0.2,
0 7 0

12,0202, 1338031 g1 €30 18 b0 L da R0 L pslo e Raoso2,
nonopot assi um salt di hydr ate has an X-ray powder
diffraction pattern conprgsn ng five or nore peaks
sel ected fromthe group onsisting of 7.70.2, 8.80.2,
12.40.2, 14.00.2, 16.10.2, 17.70.2, 19.20.2, 19.70.2,
23.10. 2, and




29.20.2 degrees 20. [00322] In sonme enbodi nents, the
nmonopot assi um salt di hydrate has an X-ray powder

wa@l2Gp03eas3 on pattern substantially as shown i PCHUSRINE076594
6. The 20 values for the peaks in Figure 6 (and their
intensities) are as follows: 7.68 (19), 8.83 (100),
12.40 (7), 13.97 (10), 16.12 (25), 17.75 (9), 19.22

202402, 20-'(?1‘1‘1@”210#\%8%?% 1&%‘&%’, %%?’ip&?? %%.ézgc?.z, iz?.?%oaﬁ%g%%%&;&g rzEs) g%(g’é g%g(r)eres 20,

In other suchiRir®pdifentg, th 07 poBRai Ak Sasum S aly podidrdifradtion paten dprising
2009/ 039135 PCT/ US2008/ 076 t
e o SRS R OSRARCE ht 00, DL

12.0+0.2, 13@%0.2,06.6002ET6. 36012, V6.730,2, $T2H). 34 8.3:6M2,d818a0.0) YOH20.2(m1 K012

202102, 204308 SO 00 B LA o4 19, EORADELRRSL HSALE: a0

[00327]In sokieichiptldiie s, 30d 1/T pétdssBien) salt hasi H-rag howdA difisktibmpatwat er

s 38505 T35 hoSHL 1L B S0 R SR RS0 B
follows: 7.71dil 9y 8B RL3=),d0)6 (EI0% 1666 (BZCT1 A0 7EHLR 08 @2Neid . 38(3H505. 604 1)1

. t 6 S en_a d.ov [

16:27 62, 1Risg R o oo I8 1 B A REPLoRY FasBm. ST fERSRS9 0
20.80 (33), 20H5 e47),22.06 Q) AA2H2A(GT)DDLIR (@); 268TH 22, brich2STOAN(@S)Cr yst al s.
o s 80 B S BT o Yo
prepared by Sispeitiiyig covsoubd BB-LIT IXie@g)edmI ABE dt 60°Cadihic tiodar@bjuiBalehaySKOH

. . d,cooled to OC qgver 3h and held a hi st enper at yr e.
disolved in 3 VS Wt gt gty DIP Bl 1) TG i o
The solution&tak thafi t@dedt ambiefitaémperttred ovenZh dnl spamtagbans cgistaltidatih éaok place.

Th di rate pot assi um sal t al so prepared b
e stury iy s ol . o ARG B ERRF R Lo T e paPay BOREE wak
filtered and din-dtiet dbr24h At dhihicht vonditioh OHHhElpagtunBdarehiowas2iettayised bihien

ot assi um content was confirned by ion
Chr01nmgm@?’?’ronatography. G4. Crystalline Form of
Gé‘r_@* F%’IZ/I%? g%;sn;z %)jﬁ({E%—?\’?ﬁ%{-%ﬁt&ﬁ?zé}/-da’iogc)o(g’,-édihydropyrimidin-] (2H)-yl)-2-

metibgyxtyst) yhephl)mdikamy il foretridedenadietmlamirgSall [[erdythatesi um
[00329] Thisir?vlc?%‘f)i/o [aaﬁ%ff%l%%s,]}-ng}lgaﬁtf %)Pc\llyes&h{ng ?E)?Ill-%ép-ﬁr—t%ll‘t-%%t%ﬁ5-(i,£]-d9)§5-t3 J4- to
dihydropyringitin- IPQEI(I)4ylI—Meﬁfokyd@q&lyﬂheﬁdﬁ@tlﬂnﬂhmmmide monodiethylamine salt
tetrahdrate3,4-d|hydropyrlmd|n-1(2H)-yI)-2-methoxystyry|)phenyl)

YO et hanesul f onami de 1/7 potassiumsalt. [00325] In

[00330] In scq@rambedibedis tbetnsnodicdtheylatnine sab tetrslyidiate kalat Xayg pawdexdiffaagtion
pser om0 10 L] A RBURSIN, SOOREH o 9382305068 118202
12.1£0.2, 148:£8.0, ,8+0Q, 1D643),2, 19.8-602,20.840.2,420.420.2, 21800, hd 293+0.0 d@grees 26.

15..6Q. 2, . 16. 30. 2.. .10, 2 7,20..2, 18.30. 2 8.
i some sulytoprisy G fndyionlg By ey e 5 B g
pattern compaislg ﬁﬁeegc@.nﬂgrdmkeimec@d) fromnrthesgponp conisting nbﬁ)ﬁlﬂm 10.6+0.2,Hé.8+0.2,

S 5 r,ay, i ffr

121202, 1406 o RSB PR 0 ST S 880l R0 B Alsgrees 0
In other suclt dumebodigrentspthe osodidthyhagniod salt tf@hRirat8ha8@n X-raf Povier diffraction

oo gor g i P oe ot lfonk]s59505 nffo3) o
12.1£0.2, 14280.20168+0201 5602, 12.8+®7) 20.8+0.221 #80.2, 21:844.2281dP0,820.2 degrees 26.
[00331]In so%n%%ﬁirr%gts, t}1?m§1§(ﬁ§etchﬁl?e§_ﬁge S%H?e%qf\}ggdgé I’Eﬁs ]@ﬁ Bk?ra% f)%\?ﬁder diffraction

pot assi um Sa as a ray po rac
pattern compp@aing englorguorp péaks sedpcfed Viomahe growpecopgsting of 25€X2,d6€.0:0.2m1.8+0.2,

121202, 1462 33HR 0 PABISH 1.0, 1881029 5828 Bpathr £ 50492, ana
16.70.2, 17.20. 2, 18.30.2, 18.80.2, 19.40.2, 19.90. 2,

20.20.2, 20.50.2, 21.20.2, 22.10.2, and 22.90.2
degrees 20.



[00326] In some enbodi nents, the 1/7 potassiumsalt

has an X-ray powder diffraction pattern conpri sing
WOrm9/089185r e peaks sel ected fromthe group conBCBUSI008/076594

of 7.70.2, 8.30.2, 10.10.2, 10.6+0.2, 11.40. 2,

12.00.2, 13.40.2, 15.60.2, 16.30.2, 16.70.2, 17.20.2,

18.30.2, 18.80.2, 19.40.2, 19.90.2, 20.20.2, 20.50.2,

29.8+0.2d e§§ g% ZI_JE G%C %JQS r%félggd%?élqs %1 n?o%tx? chéiamﬁé s%gfet%ah%ér% e%gs %%X-ray

powder difftdcHiop pitegsiomprisiag thrévas mare pxaksaylecp@i/ﬁiam the igfdfup amtsnsung 0f 9.5+0.2,

10.0£0.2, 1@%&6 Srlri 159 BP{4 Bio™0 16 54 f?p%o.}z“%b.gi(ggﬁg%ﬂ:?g! gogxfi?%, L1 W,

up ConS|st|n
21.8+0.2, 21@d:@@, azd 29.3:UMDdeprees 1@ I@-Btjl_eﬂsucll 8milir@gnts] the @®n@diethylamine salt

il 3 150G b e b et 0% v

group consBnge 950201 BBL02, 1 R8+@D) 12.1:®2.128+02, 15300, 1.64D2, BD4D,2,
. d her such

502, 4458 B Phei0a ol o hhopher Syt

[00332]In mmmOféinlkﬁts,ahet nonpdjsthiytasrine seloteprliydiathas fii ¥erappowdsr diffraction

v s 4R S 0 PG RIS Mo g

are as follows, 9643.(200).1%697301 2 1 1.85(67D 1209 (118), 260.32(221.86 30 (D, 1 1D, (8@). 18.39 (8),

osscn odfgn 8.0 4 s 8, G Py, 20902 21205
[00333] Thid ényenteon a0 relatp) OGRMA] tolarpraesseorgmdpadigtbemsnodidileyldmide salt
tetrahydraté) qE@%Zﬂn ﬁ%q}l L(ggg\?s n%r&lu%n r@%-xp%om ij E‘.{%fvgag 8lto{zvp r]adgeadt tt %B&ul of

shown ure 8. l'ues
IM diethylarhige pil kls more ﬂéilg me&w@dvmﬂ ltlth dhiersolutitre ridie tsdleion \mseheasvaporated

slowly at algggétqglﬁp %lgzslaé@:h?e) silé §18§§ %@da_yélgfﬁé ?l%%x%@/i%]t@%\%?%f ethylamine

salt tetrahydrgte 2vas p@p3red lg)ﬁsuagan@ﬁg))% 15117g sfzofhp@nd IB4,13M1 {(n¥BPyl IL'BdletBylamme

while heateggJ §O°C1%§)6€t 5((%@1? of %%%92@% ?%3)1%5 gﬁgzdl%g]ygfco i)?%éiy upon

addition to y@]zl)a clezmscglmo(lz 2he sodutidn 285 BFn ¢vBorated GEBBRNt Fnpeature, and the salt
crystalhzedI J‘dﬁg@fa{ei’”r s?oq%{\}(gll: %’8%? the saﬁt Walc F)]ilﬁrmleii g}//\gohﬁlonsﬁ I\fl\sff{

arin tassi um sa prepar ed by

I PP Sl e I il (52

added mediysyhdphasglbmetbamesvlfionanide (rrgpdveddR-A141d).65C t o
[00334] Thig hﬁé&lo\{%lsélrélatéso ol f18:; to cnygﬁlh glf ot QP}EY‘@IS@‘A&" & 521589, 4L floxo-3.4-

nmbi ent tegferat res o and ontaneous
dlhydr0pyr@119/1§tléaﬂ)r>z‘ mwomwkylmhmy@methmulﬁmwndy (opapouridB-L1-1.1),

ot 1SN NG SR Sl il

pattern BH,2qtern CHa iyl patiernddhdrysiabling forimk élsmwdsbsllowm cont ent was

determ ned by ion chromatography. G5. Crystalline
For m of G6A. IB-L1-1.1 True Polymorphs.

[00335] Thlé @vexhko(l 4e1£t§s Ert;;fah' B R-chyataftind (19501 AP A0y 5 PV 40T 9 4

dlhydr0pyrwé@1ﬁ k t>§]/)r mpthpeiyryvhertyhmebenchufeammide _
[00336] In Mb%ﬁﬁiéhé nﬁq@ﬁatéﬁq A pa— %BI@R M&Lr ﬁt)@ray %9\93’3 %}ffrﬂ?foﬁ pattern

i nvention also rel ates, In par rysta
comprising OBy Qerc(rgfpfags sedqcted }ﬁr@mythe gmqgco.ns@mg)oﬁS giQLZ 9.9+0.2, 11.8+0.2, 12.4+0.2,

14.5+0.2, 1808l OB b 'Hn@ o214, Qh@gréék ?e Zh @Fxh@ﬁ{éb( éﬁxbf&dﬂxérﬁ? g{ééta&emﬂ\h

anesul f onam de nonodi et hyl'am ne sa tetra
polymorph has@g 3p1ay PAwdes diffragtion aattmmoslprlsnhgthrm wodlp@tmyksanlpﬂei foauh the
group consibtfile’o? 5 %66 AL L0325 | AR, rlQX:I:(EQV}q 8Lo dli fgf é;i?%t izoﬂtq 2p9ntdt25 202
conprising one or noré peaks selecte rom't
consisting of 9.50.2, 10.00.2, 11.80.2, 12.10. 2
14.40.2, 16.80.2, 17.60.2, 19.80.2, 20.80.2, 21.40.2,
21.80.2, and 29.80.2 degrges 20. In sonme such
enbodi nents, the nonodi ethyl am ne salt tetrahydrate
has an X-ray powder diffraction



pattern conprising three or nore peaks selected from
the group consisting of 9.50.2, 10.00.2, 11.80.2,
WA 200903935 14. 40. 2, 16.80.2, 17.60.2, 19.80.2, ROI/BS2084/076594
21.40.2, 21.80.2, and 29.80.2 degrees 20. In other
such enbodi mrents, the nonodiethyl am ne salt
tetrahydrate has an X-ray powder diffraction pattern

degrees 20. glg 8 relgstsu]k:ﬁ grn%clfd\{rgerg% thg?)gt%élp gg)%gfm%ﬁe!)lf%%%ae —fra{y%r?pv&;fgre@grragtyo% pattern
comprising fide dilindle pddhs 8fdecd fibh tOgrdup dsithgdf 5.2300.8(.92:0.2211.8:0. 2 12 .4+0.2,

145202, 1R EART R o A I S T amme sal ¢ tetranyarat e

[00337] In soms embodiméray, thrpadan Adiolyinfoash a® Bn Xayt povder difffipfidrSgatign

comprising ggeeg%%cﬁggeraﬁsl%?%gg fr%r%lfﬁecgtgglg[?cfo%gs??% I%gSgirOoi; %9%@3;1 lsgﬂ:IOnZ(‘,:] 12.4+0.2,
14.0£0.2, 14.6+:081).12.3+0.7,. 183+8.2, 188402, 222402, 81)744),2, 20.880)2,26.020.2 40d 29.2+0.2

NS T TR AR S

comprising €émeag infepeaks deleetedrirom dheadréiypl candistiag 6£3.8£002 0 vahy drice.2,

202, RN S4B 1861 S0P L8O EOMNS Mg
29.2+0.2 degfee2650n Bther shith &fbodimehts, B0 patternl& pdiPmerph hés K -2y powder
diffaction g G0brisyE 4 o5 mof g e i Bt syt e B 2 99402
11.8+0.2, 1542, e ool rmarst-6.2, 13B-01zp reostioe, ng/8-20d, n22:s@,122.7+40.2, 23.8+0.2,

t efr drate has an X-ray powder diffraction pattern
260i0%a%§%%%5éf%€eﬁi e or nore peaks selected fromthe group

[00338] In soma sinbddiment thePathdin A, polyhobth. has anlX-r80poRderldlfftaOtich, pattern
sbstanialhg g i in Eirgin. oThef vecor i eaben e s gh e ignaties) are o
follows: 5.85 QZ83,3248 (5h), $DhMe(78)yv2A8 (56N 18.03 t33% 1416 ORI B2l e, Ne.53 @9,

5060, SEALAINGE 3 PopaR BB BSUGT, 4 [ 2 on Patter

[00339] Thit ineenpiem kiso ichatds] i pare, t9a p@beks o Pleparinglpifsh Al RS norpH. Pafdén A

follows: 9.45 00 9.9 1), 11.85 (67), 12.09
polymorph Y’ise“jr?paieéf.aégls‘("é%’,‘“ b %é’}f%“)l?. 59 (10), 19.39 (8),
[00340] Thid Bv@Biof Rldtes, BPaBFo p@k)n B 2d/s3lfind EIN-(42AB-tekbbiftPKdI-(2,L2dioR73,4-

. (8). .7 7). 0033 This invention al so
dlhydmpyninzc?lr}itl @gﬁj Wﬁ%’%%?é’fy)ﬂygﬁ)Bﬁ)eﬁylg‘]&%tgaéleffu namidsaring t he
[00341] In spme exdbeetitherits thepettes@aBipolymetphaby ahi X8 pobvideriiiSraptionpattezsl

.. N aqueous, medi u ound I B-L1- S o] dded
comprising i} QOB Riepi e R am R0 P Hov e 1 2 ds ZEEE
16.4£0.2, 1'bet0d], s&eiaémdmlms\.’{@, zomﬁosglblmﬂoamz.ﬂmez, SO0, Qs.sagm, ahd 2910+0.2

vapor at.e 0 at ient tepperatures a { he .
degrees 20, YRR L PPl 5% b B oS AP peger diffaeion pater
comprising thicred inetdpehlanklaed Bath thetpgdup abnsthtiag € MES0R] BRI 15440.2,

1202, ESPEICKG O8RSl SOONC Bubladodh 9040041, M0

degrees 20. TiHEth¢r-su@OemhBodingstsattiel palternTh polgmbriphl haki 28 SGtay Ewaa Mt Rdtidh Yattern

. on._addition t ield a clear. solutian. . The tion
comprsng RO @6 el BR-AS il cshe R Rp 00y 17 A e
16.4+£0.2, 1584012, 186452, 4D i@ 2R04+0layXN .4+02£22 410120246001, 3; D6 8BEL, fayd ©F.0+0.2
the salt was confirnmed by solution 'H NVR GG.
Crystalline Fornms of

[00342] In sofak eib¢diméiBs, ttierfatiérn Bydolyarofh, Hhs ah Kotoy powdteddifytdticupatiai d

. in- [)-2- - - s
sobstantiatt ARG R 15, 00 20 Y RSP IR iR (O pgnstie) e as
follows: 11158(11),-13,30)87)] BEIZ400),TH6i42 (60)yEIBI(69), HH.EQ9T)EIBIBGE), LO40 (62),

part, to crystalline forns of
(E)-N-(4-(3-tert-butyl-5-(2, 4-di oxo- 3, 4-
dihydropyrinidin-l(ZFD-y%%-Z-nethoxystyryl)phenyl)neth
anesul fonam de (conpound IB-L1-1.1), nanely the true
pol ynor phs (pattern A pattern B, pattern C and
pattern D) and hydrate (pattern AH, pattern BH
pattern CH, and pattern DH) crystalline forns

di scussed bel ow.

degrees 20.



&GA. IB-LI-1.1 True Pol ynorphs. [00335] This invention
relates, in part, to pattern A crystalline

W@ E)0omBY13s (3-tert - butyl -5-(2, 4-di oxo- 3, 4- PCT/US2008/076594
di hydr opyri m di n-1(2H) -yl ) - 2- met hoxyst yryl ) phenyl ) net h
anesul fonam de. [00336] In sone enbodi nents, the
pattern A pol ynorph has an X-ray powder diffraction

1.5, FRLLET B TSI AP BN Bt et From

[00343] This Iidertibn2¢lated 4n [Hbt, ©, patt@n 8G:r@talldg (F)YN-24-(Gated-ba§1-2402,2-dioxo-3,4-

aivydropyring ity D e haR R R R OGRS Ride: on Pattern

[00344] In smmmbbd;megs tthy @eterarC pubymorpielws 8n Xehepiveldr diffoartiothpattern

comprising o%erjr 8%‘8(.”% ?)Q eg%f?e% f%&t%? gogp COng at?%%ggiéz 2@ 1\/\&21?0 éc% 22 12.0
+0.2, 13.4£020 0024039 135+-PL PO 138203 /487 657924&0(26@’ @0, 2903+0.7 and Pike0.2
degrees 26. %Ags\%gag ?&Egl%?n;b@ ?t% r‘%ltle ppa%tgm‘tl npotiymo hDhoals XIIITR F¥ ;\)/(2)9%{ ﬁﬁﬁfro%éfégn%ttem
comprising tire@dranae peaks mliecfedcﬁmrttheglgupnqnmsmngsuf%ﬂtmg 16f1+8. 28@ @0.2,12.0

+0.2, 134i0§nﬁ£%%)’22%&§3§63%g%})é%§2%84%P80%2§]7:?9I %2.6&:%% §9 3 2 d Z’p6i% 2

degrees 20. Inhhep aichembodimpiath, ylmqrapé’rn I@amlmrpﬂhaayn Ke‘m}dmwder dlffractlon pattern

compins L LRS- SREAEFy RG5O E00 02T BPE R 2
+0.2, 13.4£02]1 182:02, 12.2+™1).2D, Sio 1,42101&02 22104:080226+015 288+12, ai @2 5602,
18.80.2, 22.20.2, 22.70.2, 23.80.2, 26.00.2, and
29.20.2 degrees 20. In sone such enbodi nents, the
[00345] In sqn&tehﬂobdiméntp,aheypmelpxrc prdgna@ph hésraay( 1pY pkeder difﬂrdctiarcpaiﬁem

ern

substantlallytaﬁ %hoavn dn BlgmbenSI Skl P%@g\;ag I gg)r E?G pE & & géur§§4 grgtensm%gs1 are as
follows: 7.6927Y00.23 (21%.1064 9),12.05(312,1339 (B{) 15,25181)50. @' (46)82(849 (200),

8 , 00.2, and 29.20.2
214035, 2%%3?:9@22%%%3(5 %ﬁéé %n(lﬂ)iczﬁ 55@.0” nments, the pattern A
[00346] Thlspmleymmlrrpllatehalspzan topartery Dpoystkdline (H)-N{(#-fEtertdmtydat( drdioxo-3,4-
L A
[00347]In solntb e@f(prlmems tﬁﬂpﬂgemﬁpcﬂﬁn@ph 18.a6 X-2y pd8deB QifRactid®@ pRAGM2,

comprising o[nB Bélggﬁe szﬁ( seqected’ frgm tgl %%)u? bons{gﬁrg o% 5?891:0% R)e&r %;??1 gﬂ:Q) 2h

n-sone e patternh A po
15.240.2, 16Ha8.2A16. %)rZaw paovajer. lt{} 1,2A4¢0.2,and p@wm degre&u%tlammeadubly

: h
embodlment]%?téef})rage\:l\rm& P Izoayn dpq?%hlgas r8.1’1 I)(h f’l%ﬁos | ({%}‘ élgfl acg?nepa%em CPmPIIpSIIl l&lsnree Oor more
peaks selected. fRfn th2 8jopp SorBBtifesdf)5,8+0.2, I+ 23) 1.24D2, BB24EH)16.11012, 08.9+0.2,
, RS 2. 27 A2 . .
19.9+0.2, 22%1%@},’ 24;‘%0%4ar§d3?%8)?i05%eg/rﬁes (297%?0@% ?"fg%ﬁ“ég‘ﬁ?mﬁé}%é’%??ﬂﬂ
polymorph hasigh X@ayaﬁ)w(d&z@iffra[:ma@@qm J¢mmising Viee bi roore peaks seletedtfom the
group consmh@% & §£0 2t ?%9 L0 é(ﬁ; %%OS 2, 19 rZ:E& b el%q b Q,gl 6%@%;;%96{%&% 22.140.2,

24.7+0.2, andm@():tﬂs%éegreem(l&xanpl e E beI ow [00340] Thi s invention

[00348] In so{x%e%hg?l?etlg tﬁ a%tﬁe%lu[?vﬁ grgfiﬂ%f aasir %g%)%wcie Wffraction pattern
comprising cghie hynipmwyalqs iwelelitorl fiqnPtHp group cShsivertgd 6B 0.2r w HoI2e hiy 280t h
152402, 16Q”§?e "’kml ) ﬁﬁ@ﬁf%]zo 0 %%iﬁg\tl)\%e " r@ 26t0h62 degrees 26.

po ynorp ray p ractiron
In some suclpamltwmntscmnpmem In golgmerpb hasrmreraypakdersigiragioe gatferognmprising

arcr o B8 R SRRSO BT 3073 2y 20210 202,
16.1£0.2, 16220201 721+024 1 D902, 20.6+BD) 22.1+QA,E24790.00an2 26 0eQ2 degsec2 0. Inwmther

sone such enbodi nents, the pattern B pol ynorph has an
X-ray powder diffraction pattern

70

degrees 26.



conprising three or nore peaks selected fromthe group

consisting of 11.50.2, 13.30.2, 15.40.2, 16.40.2,
wWa700903935 18. 60. 2, 19.40.2, 20.40.2, 21.60.2, P21/482088/076594

24.00. 2, 26.80.2, and 29.00.2 degrees 20. In other

such enbodi ments, the pattern B polynorph has an X-ray

powder diffraction pattern conpr|5|ng five or nore

such emboc‘ré éé aﬁ%ni%pofé)[n?om %ﬁ‘a& 69 go 7 %?éafggrb Ofiterk ]éfglgrd%ﬂgzﬁve or

more peaks2Bledted ﬂomﬂﬂe giup2ondRing Of 2&02410)@4;022 126+@D. 13 2i9.ﬁd16 1£0.2,
) g 4 Odl ts, the

16.9+0.2, 1231??%1% 9§93 #oeﬁ:%rzgzz 5%292?] %9 3 an(??éT(’f eéreF%C L on

[00349]In spateteemndmlsntb,shaapattemln polyﬁsorﬁlhhmnan D(Francgufee difBactidinpatt2

3. (and [ T "
substantlaHP/ 43 she %own tnll g regrsg%ge:fb alyes for fog Hle piaics g)(zl‘al%ufﬁj? Falfé thfﬁ 1rtt§1?5t1’es) are as
follows: 5. 8]15(23)71((’1(1)((9)) 1183 é&R),(160) ,(281,716]19 (48.916,8918009,01 7(19(32), 10B83T1),

o bl el g LS o o

[00350] Th2Bin8Bti¢grbalja re[a&@,&rﬂﬁart 1dd mrodemsonpreymining gatetel,, C,iand Pablymorphs by
: 0 pattern 0 . .
heating pat{egn)g REI(IEor(pg o¥tS ltD i >})f)l_lt§_2 ngl alzé)u%%(608 % rzspectlvely using DSC.
di hydr opyri m di n-1(2 y oxystyryl)phenyl ) nmeth
anesul fonam de. [00 E h%lr‘fégﬁg %’odi ments, the
[00351] Thigdrtvertion alSopalhtysyr pit, ﬂodnsdrauas of-compoymdiBdr1-Hi frbmelytté Ipyarates A, B,
ter conprl sing one or nore peaks selected from
D, a“d%)ﬁgc““re@ﬂ% onsi sting of 7.70.2, 10.10.2, 10.60.2, 12.0
[00352] Thid ir¥entk@.réltes] in fabt, Q)(hp’AtterfLSA (E®N2(4 (2BerSntyd;5-2 8- d46k021 4-dihydro-

. 0. 0,2 degrees 20. In
pyrimicin (2 Eonc g RueJ0w 8959861 ymor o has an
[00353] In S¢meagynbpdimeias, tiki fafteract lu}«iratqnlaals e Krray ponier dlﬁfraagoﬁ futterd@ comprising

o e B BRGSO IS S0P 5055 8025000 g5 00,
16.5£0.2, 179+@12, 17,5+00, B8+D,2, PA2HAR, 20 T2R2,0032).2 22 6@012225 82:0.2306.8:0.2, and
28.4+0.2d e%s %%il?gmge %1:1%& gl?lg d%merﬁs It]he Jpatlet etrrli] th/ e haw -ray powtdet’ diffraction

ern
pattern congpriifg thedei op monaiealesrsnlected)fmn ltlslgrrglpfconssumg offfD1®.2p 2. 8k&2, 9.5+0.2,

| pot 0 [ St| fon 0, 49.2, .10,.2,
o0, F9LGE 4500 e 9 045, OB 2103 Sy 2 e
25.8+0.2, 260+60,.afd 2824+-0UDdPree? 20. (D other 22h &Obadjmedds, B0 ptterraA dhydrate has an X-
ray powderéigft‘fr?%iroﬁ pgﬂe%g O%ﬁ%ls%% 'ﬁvL Qrorrq’(f‘?gl){;ak(s se?ecm"? Wg nb[ dérgl:;pg%otnlslgcw% of
5.120.2, 7.9981% 8p+0.2 sllQl3$t) a,nBl 7a:IOI2y1(a%t0§h b’Wth 2n 1FbgL2,6 8 B40.2,TIHe+00,

t E th
7202 Y 4e @ eRk L B RIS e T

[00354] In sbe@hbodifents, X @ntet@ml)ydrai&aSQH K33y povﬂdﬁr @HracHdn) pattdr@ sdbbtantially

as shown mg ‘%g‘;w léorl?%e( % 0&2 for th %Og'é‘z %%% ()2 (%fl(géglg g%gnﬁt]l ﬁare as follows:

5.13 (13), 7.87W(80)t 9. dm(lloe] a0. %(60) m3 p€a8),, 16150 (3Bt 17e7r§1 D), LrSiEe)l 18.80(99),

10.15 (74, g ik n B A et 2530 B a8 212855 By ) et

[00355] Thisieentidrosisnreldes, in OO B/ jrodess fooprepaging thel ipatent 4, hydiae by
suspendinggg{tﬁéﬁmgn% hy(ﬁgglggladqgg've?ﬁ € mg[ ¥l o‘ﬁﬂg &c&eﬁe{déﬁ e%rh grhydrate

rsing peaks
contains~1tW?éergrqmplesmm0é¢culngf @ﬁnrﬁummm 10 70.2, 11.20. 2,

[00356] Thlgﬁldgrg%)%gga gel%}gs'gﬁl ealltﬁtgggatfe‘m ggErPEng g? (9'1? ?t b ngli-é-(Z z% 0xo- 3%ﬁd1hydro-
pyrimidin- 62Hed)- zn@m@ympmnmm@t@msﬁmmmwme diffr act | on

k I f
5710 B DA 5 K RS L5
15. 20. 2, 16.10.2, 16.90. 2,
71



19.90. 2, 22.10.2, 24.70.2, and 26.00.2 degrees 20. In
ot her such enbodi nents, the pattern D pol ynorph has

W@ eooX0sH|ys powder diffraction pattern conpri si NnBCEF/UYM081076594
nore peaks selected fromthe group consisting of
5.80.2, 10.70.2, 11.20.2, 15.20.2, 16.10.2, 16.90.2,
19.90.2, 22.10.2, 24.70.2, and 26.00.2 degrees 20.

os o mor P A B B oS FEBL o R IP B AP B0

14.9+0.2, 15(1&& 2016. AH:’!DIQel&)&Eﬂ(B 189:!:0‘:‘2;1:19&1:!:0 2,0m5t:02, 23re02, 20025 26.8:.2, and

20102 308 e 4y 18 83 s B335 46030 Bt

pattern compaiditlg Aeddi} nibrélpgkeeici2d frohnhesPom ceuidting 0DOBH0E M1730.21 19ei+0.2,

127202, 15380 Pl 4bBan B L B0 07 B8RP ARk bt e F i

24.0+0.2, 261820 204ma 2P.0£0D deditds 19. Difotier 83h 2mbddiméifds, zhe plﬂ;erﬁB h'&drate has an X-

16. 10,2, 16.90. 7. 9,90. 2 . 2,
ry powder g garesy Srtprs e SR 5RO 6RO ST IIETIYS SioRP ST A
6.3+0.2, 7.74002, 20.0:90.9,.32 36.2 PGBHIS2 0080027 65842, $616:0. 5118 6610 2EI3ts:).2,

19.420.2, 22341??? {i% ‘E%%%%EQ ‘gﬂﬁP@ @i& #Efe\% o (')mng?e peaks

[00358] In s dﬁﬂb&ﬂleﬁfsgm: paverngs bydpate€ a3 ah Xtriap govader BiffB42tidn pattdrn HOmpBrising

STV N €8 MO L M Y I

13.5+0.2, 14[9003405 4012, SO0, mﬁm‘j" ?}aamo 21 1I8@+pat 19010, 2D2:gﬁlomm B2,
ag an A-r owder, ract tter SUpsS {
240402, 2638327 0B 2 REHES 29 o sy e dhe i e an

ray powder diff@titicd phiter anaprishtithire¢ 61trRdis pdakes)ec@d €romShe Frolp @nsisting of

63202, 7735E 10428 5 0o 30 A 1323, 60 119,07 1635)5 4.8

18.6+0.2, 18(9:00) 19.2D. 2122 5592) 23340 724(03(7; 2684022404 29 06 @2 Ylegr§ed 08 5M]other

such embod%{;‘zlgtg, I;ef Wgt Iﬁ)g}/éi?%g % rtgﬁs eb 8?%?%%6%3?8&%%53%8%‘6 or more

peaks selectqaiaftdn€thB gfdup 0bnsixafigdt aaaoabbmo 21 604+@hani7+@251,3.3a04, Hs0,

s A RS YL P 05, S380a B e AL 55

26.8+0.2, angoload. 28egpdes c@npound | B-L1-1.1, nanely to hydrates A,

[00359] In S‘i%ﬁgﬁofﬁgﬁngeﬁﬂf o sf?ﬁydgazg ?a%%lflg( r'gy bg\? eg fhkfre;galor? pattern substantially

as shown in FighreNI8( Zh{ 3 tabres £ theypleakls ir{ Pigde d8 (ix0 1i3ir4ntelisitieshrae as follows:

6.31(7), 7. 75’%14:1“'?8‘1% KZ i,rlé?g (i(é[) 6’%@2?& i n%)r Yin%fgﬁge wﬁb{)‘ﬁg&?f&g),
18.46 (47), 1;8668(%");118#91?(961)[ .42 33522850 M7), 2y 5@y e4.021 (20,2882 (4, and 28.97
49 pattern conprising one or nore peaks selected from

(49) the group consisting of 5.10.2, 7.90.2, 9.50.2,

[00360] ThisTifkedtlonZalsolrdlatéf).ipart, fota f¥bcess, forlptephtingthe pditenrB Aydrd b Ouspending

70.2, .21, 1.60. .80.2, .26,80_ 2,
pater A polf g PfEisqsoes “i) e Sy B ARB BieA R B e
contains ~0. pazhtbenmleéhlémdf ablecubas canpotnd 3B-Lgevder di ffracti on

[00361] Thl? ?r]li\:/én i als also re artessllnn ttcl)q A e%@g %@r}? 940 §3kr2 bg’tgl ggf ﬁgglofxg 95{1

const 'SP g of
d1hydropyr11ﬂﬂm3m212)-yll 3-nMoRys%L)ﬂ@nﬂ)meMn&ﬁlf&amldé hy@rafe, 18. 80. 2

10362 sl s s s Yo SRS B AP hRE D SOpRisne

one or more peaks etlavted fimytdthagnaullnamsmmgxf 10.5830. I{;OME@ 2,di4fok0a,15.4310.2,
e r I d fr
16.4+0.2, 18 Ee)Eg r%b&%%ng%}g?d {'9% a:L(Y? 29§ﬂ:qg, 2% 9&@3 dgs Og(?ggegzees 95” In some
such embodljlx@ntB,OheZpattiﬁ Ty d2ate B .ab X-@y pdwdel BiffAactidn/paitOrn2pompBsi@Hthize or
19. 20. 2,
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20.70.2, 21.30.2, 21.60.2, 25.80.2, 26.80.2, and

28.40. 2 degrees 20. [00354] In sone enbodi nents, the
WEAi0008M3A hydrate has an X-ray powder diffracRCDHS2008/076594

pattern substantially as shown in Figure 16. The 20

val ues for the peaks in Figure 16 (and their

intensities) are as foIIovvs 5.13 (13), 7.87 (80)

s S A B ATl i P30 o

18.6+0.2, 192)14:.02515( 4211))2, 223+63 2(3 330).2, 269+8.3, £n329.0+-Q5 d&teet 2Q) In o&mdsuch
embodlmentﬁ,a‘{pei pa m C)ahyélg g Ig TPy E? e(%g gl:gttﬁaéf ?Ihp:alttg 2 c%%i;)r%stl%si?]ve §i mote
peaks selecté@i/froms tlﬁ[gﬁdmﬂlcﬂlgmpﬂg bEIOr5 A2 pIsl. -0 p419ﬂ(0d?l $i‘.4lﬂlskd6ab@)?l gB.6+0.2,

10002, 19805 Mo PR Z G hSFat a2 BRIt "or” Conpound

[00363] In sdri: drhbollindents| hO B&iein T hydrate hasein t-mm pawdm diffrhaibe pattermcomprising

art, .t attern B . .
one or more(%Ea)k_s Rﬁlfc%d(af?%% %‘F lg{qgg f:(iﬂs&sgr_lg(ﬁ ’1 ﬁ_Sﬁ %Xlg 3§0 i 13 SﬁEO&r 14 9+0.2,
15.4+0.2, 164401 20mi 816:!502,(129&0 3,11p-420. Er,’éZZl’ﬁ@:Q)’lSZS'yii}bD) Zﬂlﬁéﬂrﬁ)}ﬂ )mthQ’f&Iﬁésiﬂgrbes 20.

In some suc€ SHIEné‘d rHenéy ﬂv &’?‘g‘iﬂé h%‘gg’rate]ha an X ray Fs)ox\xgg%dflf a ern comprlsmg

three or morp dedke sdteotedrfipiin the pEup 6’&15%%095%2} 135+0.2, 13. 5:I:O 2 14 9+0.2,

502 YRR AR08 08 TR e e 9

In other sucﬁ&n&ﬂnﬁcnts théd pOr? C hidrawd Bas2an X-tiypowder dif8adidn @atteichcﬁﬁ)r@mg five
or more pea%bselﬁﬁte%ﬁané%eggggu%ﬁ%s?fsitl%g gg H)eﬁgiug% %&r?bzz 23 §:QO % ’14§:I:ﬁ2 15.4+0.2,
16.4+0.2, 180610122 i NO-B). hyﬂna@ 2 Das0. am3)§-iﬂ3y2@ﬂﬂiﬂ<1€and(ﬁ9f0ﬁtﬂadbgrm 20.

[00364] In s? aé ct:m 00 hmen@%lgsgtp & tﬁ% ratg g%,s n -rea¥ %g%geé dﬁﬁﬁ&%h %%tem sQltt;nstantlally
as shown in F&u?e(ZDZ Th& 30 S0ued forllde aksAn Figﬁreém (&hd thchr: idEnsitjesBe &oRows:

0o, By P AR B0 et il e e oo

22.55 (26), :ma54t(e9)n.28841(32a} atE28g54n X- ray powder d| ffraction
n .co sin

[00365] Thl{) lﬁven%(r)rb %lso re (gl‘r[]ess,i m fto y ?roceés g)gprfpa{%l.?g% gfhilglja%rbglrpuspending
pattern A pol)’e}no}ﬁh @;scds%ed&fboﬁe,) 1r1v¢at90 TB¢ retdveddd.paiterd 6. héz@raf&, coflt8in§01 Rater

19.4 0.2, 23.50.2, 24.00.2, 26.80.2,
mOIeculeSper%oq ?eo(gcﬁm%p gdénésﬁ%oé [ 00358] I n sone enbodi nents,

[00366] Thig ineenfian tle lrelaEshy gargttea preitsrmad (BEN- (a4y(3g@rw»tiwl -§HZ 4-diase-3.0n

dihydropyri{?n?cﬁn ‘?(:zﬁ& 'XB z orrﬁ%[ﬁ% %Hla,ggl% gﬁrg%}? r ’QSUE%%% % fffg 2 8 d 2f rom

[00367] Theibiysﬁﬂo@aphlc&nﬁl&eﬁ parath&ers Of B¢ pahénﬂl)) h)’&irat& Ealtélﬁvébeeﬁ Qetdrthiizd to be

as follows: %i?i 'lggAzb is%gﬁAg 81'1(%6 is é?gggggﬁéﬁl’%ls é a lé ﬁ@gBAr b 15293 I‘?EQ(.S%’%’I and ¢
is 27.014(4)dnxbdietimngls js: p he3. ]EP dtribeerpmecBelyyBlis&B esm)ﬁ), ami tKe ce‘lay)lume is 4588A°
(more prem% 2%27{785@ agﬁ sl I’%Pya llezgsprcl) ﬁ]o I@Z)clnssllc% (;ugr gfe OI‘6 ggr g

[00368] In sdm& @n&zdlm@lmﬂle @attebQDile@;e haﬁan@Ora@ powv8eriiXfidction pat@in szprising

one or more%)%?légc?l%tecéfg@é %e%?ou%%brggtlég’ offébqggpk(?()ig% 1 (ggi%% 1%%3:6"9, 1% 16+0.2,
12.2+0.2, 142idr % ¢6.6-202, 1Vﬂiﬁlﬁlﬂe”WiOﬁulﬂﬁi@ﬂbﬁﬁsﬂi@@nﬂ%?’ﬂlhél pa0.2,8217+82,
23.1402, 2?&’&%354‘? 6&?? B 6o A% 9"‘55‘31 o9 Ly 3"1“6&{) 93e18es28 fh some such

eaks I'ec romthe group
embodlmentsolhs paterrﬂg hypdraté h&@mZ{—ra? p@"@d@ ,dlf&ﬁhtléﬁ) pdternl@mplisidg three or more

peaks select% fr(ég ‘t}%: gr%u% C%%Sl%l’ng f%élﬁ%%z %0%%(?%385%0%%? §%83’2 1 126}%8(5)922%&0.2,
14.2£0.2, 1Q6:080 12 |6 d 7290.00.82+0 801 8e86.22 193400 36940.3, A2 Joh®, 23.120.2,
enbodi nents, the pattern B hydrate has an X-ray powder
diffraction pattern substantially as shown in Figure
18. The 20 val ues for the7 peaks in Figure 18 (and
their intensities) are asfol |l ows:



6.31 (7), 7.72 (14), 10.45 (24), 12.67 (26), 13.30

(88), 13.50 (44), 14.89 (70), 15.40 (100), 16.43 (43),
waN040391357) , 18.63 (86), 18.91 (26), 19.42 (33HCT/BR088076594

(47), 23.52 (44), 24.02 (20), 26.82 (40), and 28.97

(49). [00360] This invention also relates, in part, to

a process for preparlng the pattern B hydrate by

26202, JGHREHELAR AFALLE08 Oy BTGB A SEE SRyl s

the pattern Uﬂh(}difzaé Has a Ohtagiposder Qififactiat pattemomptisiesfiywair nmnet =ekd selectbd
from the grol(flg E%?sg ng ?t% %&ﬁ l(il' ? 20 ?%g%(i%;[ﬂll%)i,q\f%:rll{)b,oﬁﬁl()apm2ﬂ:02,
16.6£0.2, 17 B2\ 7. 20(B 18 5£0.2,H818yD 25190320 2; Hi480@; 2. A:0.2, 23.1£0.2, 23.6£0.2,
24.6:0.2, 25001 PPY( 1 Bh L0 &, Hoghl oyd[)o%e%eg‘fiqﬂoxyst yryl)phenyl ) meth

anesurfonari de n sone enbodi nents,
[00369] In sdnheexplatdtrmnts e pytebraDdydrate hasmnX-rayypop dedigiraction pattect ¢ ¢amprising

attern.c [,S1 N one..or p
one or moretpﬁegs éelgclﬁepcp fgg;rrh ghle (%H cons%stuﬁ)of% g 2 ﬁﬁ(ﬁ%&s 3(5 ?%Af gb 1%(9 fn 11.6+0.2,
12.2+0.2, 121%5:000 1£2+0.2,6 6 4860.2,, 17]1&0 BOL77+0291 &)13:02 18.8:040) 12.3+(2,.253+02,

s 0 e A3 3 RS 20 9,39 0

degrees 26. o veher such Erhtsod hanonthp astteer D hgdyap hassin¥gray Ipowderaliffrd@iow\@attern
comprising Oe%%/r 031‘96:1p%a s qu dS%OO /e%zo(?lgfgcérfggg%gfzég &??5 é(%@%ﬁf tl& giO 2,

rom gr oup donss
11.1+0.2, 1116&;091312,&015 IQIS:EQZ maiao ]25 6+:028163:02, 11.9:008).18.5+0.8. 14322,

B e R e

29.1+0.2, and-31 dy:0 P degrees 24 tﬁmmmuahmmadlmmnm tlmqmpcrhﬂ gratd has awX-ray

powder dlff_ul'_lﬁtlcgldaagern i?s’m%’r&l%q‘]% %r ! rar%?egki éel%ée%g%nh%n %u& cor%gg%of f 602,
10.0+0.2, 10092000 12 1+018.146+Q2, 122480, 12,5802, B24D,2, 2661@1)2 27.1a0e 17. 740 2,

18.5:0.2, 11?%{ @133%?% 23 a?.g,%%.#QQg?%:&:O'ZnZ?Pﬂ: TERLSy LR

ern as ' a ray | raction
25.240.2, 2bm(x292911£(bmnd 31.0u.2 drgeee026. NI € peaks sel ected from

[00370]In Si%g grggcgiurger%g fflé)&sn%ern élyﬂrﬁt]é% ng éaal]pgwﬁg éﬁ%rdgt%n%%%e%h 81b§tant1ally

as shown inF2gubd222 ' Th2 30 58u, fordbe B@kLip Fegnck 229ar@i0hdr idtegsitesyar 8s folldws:

35110, 538 B) G EPRITIE AR PELITHD, £ IAGRLE-005, B0 o

17.07 (22), WOTR2PE 2% S2 632), 6 884 (17),r105D (430, 20 M6 (P, AATi(30)i 2280qB4), 23.08 (20),

23.57 58, 365035 24 15055 2524 14023 063 28 40 A 3L 06750
[00371] Thlamulen?xﬁn 080 Rlatksgin @ars, t@ @ procdsm fop pleparing tletpatiern dliydentd. It was
prepared by suipte 1?11;} lzgar ng\ h(Mgngrﬁﬁ@q s%ﬁsséa({] aboverg X etﬁ) %gp?[el e%a%w%??t wa%rﬂrepared
by suspendmgl eongroomcpllb bm-dtls(ﬂ Dh@ntg‘) 1n‘L4I)0610I HE WHJE l@&c&to abBut50°Q2, Aqueous

NaOH (IM%’%Zlglgl % mo%g é@%\?a%ént)i%g 6 2 1%11% 815%5)6%% C(gne% creté e 1218 a'clear
solution. Efhex®3 644ml) Wasa:dded tertlneoxdlunmmt Bhe stlhgorpadstalpwed3dolhya matuelli s
ambient teménﬁra%(lresa%rﬁg) were g) %Inlé % S o‘%‘vt etv Sgo?atl%H ?ﬁ(}cgsrs]t hﬁLou&h it agpears

gure val ue
that the lattieé gmraecoﬁﬁnc(damds e as i waersndléce By pearne)lasleforﬁ béngwsnd IB-L1-1.1,

the recovere Spg ?ghl)ﬁ%lte }gg%gfletg 5@ % Ya% %étsgc’:u(le%ézrgrg&??%l?f(c%g&%i& ?Ii-g.)q’-ll
[00372] Thi9 dv&Bio 2169 relaZ@ Bpait,30) pat61 BE)LO)(3-temtdutg BS-004-(549-3,4-
L R e (L

[00373] Thesursspdinghapigc upiadet] prramétes of thapateim E tydde systalliabdiveljun salt have

wat er. The recovered pattern C hydrate contains -1
wat er nol ecul es per nol ecul e of conpound | B-L1-1. 1.
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[00366] This invention also relates, in part, to a

pattern D (E)-N-(4-(3-tert-butyl-5-(2, 4-di oxo- 3, 4-
Wa@IGwgMsapyri m di n- 1(2H) -yl ) - 2- net hoxyst yryl ) pheciy/U$2008/676594

anesul fonam de hydrate. [00367] The crystall ographic

unit cell parameters of the pattern D hydrate salt

have been determined to be as follows: ais 17.8A b

been determwd tf(a,ﬁ)f (\jzvs Ca 1|s %3%5%@(4 fg’%ﬁi ﬁ%g’?%& %Jlngre 5% Sély, a 1§ 9.462(2)A, b

is 14.462(3)Ahandeds 17. 38194)6) itlee; cel) angl&3ra o §6P% Pp B8], ard - 81F8 |(1§0re precisely,

3..25 0
ais 84. 863(% éSzlls gée (9(4) aA Y Ls?ii&? gﬁi ); X%]tgggeé \I?)lugfrﬁeag?g)ﬁﬁé gpcgrg Fremtsei']}é
2304. 4(9)A3(522Tlme smpaqeta@;z@upthepen@w] gréup. sone enbodi nents, the
[00374]In s rgff‘ %rrelbo%lmenlgsy gmre gat?errlp E%}I]&J‘r&e ﬁas a%%( ﬁgggﬁ&er %ffrgcrtlt%g hﬁt&ﬂl comprising

ern conpri
one or moretpagksgéledatal ﬁmmﬂiegt‘dup gorafstifig 61’03 EO 21084102,20.2402,50.720.2, 12.1+0.2,

16.3£0.2, 191 #0%2%910}% 228 %2 Zfégkgé %Qiéﬁ%%g?réei %g A}gggme EL%K %g%gments
the pattern Eﬁiydia@e s aR X-189 pQwde dif5@tidn p@En20mPrisi@thed opmorRkPedkd s¢lected
from the groug ims%"stu?%otﬁ&%tr%%: Z%%O gq() 2|i§](2 Sl%%O% rﬂ:O%FT?gidﬂge né 0. 5 he

as an raction
20.9+0.2, 2p&1tO|;2=; ﬁmStQmpnd 23.0r.2 degees 2 Imather sugteqlhﬂ@dmdnt;ciﬁle gatferndfrhydrate

the ar [ in . -
has an X-raj; RSyt B4R BOT B! Do imelnidy frore Rl Syiferec oy the Bropg ognsising
of 6.2+0.2, 1307 .12.2+0.8. 190+0.2, 1081+8Q, P4.3:D2, BD74.2, 20.9402,21.820.2,723,520.2, and
28.0402 de23és .2, 73 WD 2009/ 039135 PCT/ US2008/ 076594 23. 60. 2,
VRS G860 2, 25.20.2, 27.20.2, 29.10.2, and 31.00.2
[00375] In soieg erelsli@éhts, the pattdme E hgdreta hasdnotGraypntvder diffraeiop abttear gonirising
one or more C;%dks selgctebcﬁfs ?n{{l ﬁ1e grou%){:oﬁ)s(i)s\(\gi (I;f 6(:ii:|:f0f2r g.jcd ? qO?QB E eerrl'riO 2 10. 76:0 2,

ve SrPmore peaks sel’ected romthe @
12.1£0.2, 16:3)#152 39 7#@2@[)960 6,(21;810202405@:02 arti2.89a0.2 dedrdes 0. Blsome such

et o s B B oy 0o
peaks select2®{r6f tiR, gropobdstidg oP&2HAR, 7,807, 1DR0.2, 139411)0; 20.7+003 12.140.2,
16.3+0.2, ls?’piﬂfotoéé) r2§9%?%;23 9 %% J:t993 6(13]28 IOﬂ:O 58%%5 o%emusch emgodlments

frac
the pattern Iphydrm hasco Aoray powder ddfm:tlon pat@mopmamgg ﬁ‘@l @mtoedpefak@ﬂected

from the grdpld S i GHP o 00318 0 A 0 e 301 PR 1 20 PRf5 000

19.7£0.2, 20901 2 2.8+ 0.7, 240+0.2, 4b8 2B0+(R2 depBe8l0.2, 19. 30. 2, 21.40. 2,

[00376]In sgé.e grgb ‘im%%s, g%'pgﬂer%gh%% %’hasza% 3@ %1/%888% dﬁ? g&trog é%egrgSu%ft%ntially
as shown indiagvee 234 Clhe éﬁivddcbs’rfetrthépeaime Fpmtetlér(md[bhhynjteasleesmgs agfollows:

6.19 (6), 7.%?@}/1‘)@?@5& é(?jé‘i {122?@.%9%9{’% B@{ 6820 ) 31t9”79 éﬂg £%800),
21.77 (27), ?4261)(22) add2 80M. (27). 10. 50. 2 11.10.2, 11.60.2, 12.20.2,

[00377] Thli’éw%gloﬁ also ba%egom fa& g‘i a ngcézss 0% Er]égﬂlznﬁ tl}e%?zgta %Ew% o %owdj
prepared byszsp@(l)inm coppo@@l IB-L 4.1 986. Z5mg i 200uIZTHR2whikhe2ted. Q@eé’m@; NaOH

(M, 146uLapgn§):llarQ%1 ﬁal%%q{/a%%ﬁas alﬁ!: 191&&%{ cle% v\dnutﬁ)gb?g{aﬁ@r&o%ul)wgadded

to the Solutlprat TI@rsnlubmrms alowed foicod neirurallim ltceangmgk tempelaticdseCrybtale mere formed

i AR RO SOy 5 0 e My

one water mpRcale p@, malguR®f 20mpobigd BBL2:1.11 e 8GogerediBiten [Rhydpae d@taghed

- 60. 2, 24.60.2, 24.90. 2,

025 Wate‘%“l%glegpe%‘%’% le%f %@p"l‘%ﬁﬁﬁgnld 3 1.00. 2 degrees 20.
[00370] In some enbo e pattern D hydrate has
an X-ray powder dlff?iagtg’%o% pé?tern substantially as

shown in Figure 22. The 20 values for the peaks in
Figure 22 (and their intepsities) are as foll ows:



6.55 (10), 9.96 (12), 10.51 (37), 11.09 (31), 11.62
(100), 12.24 (44), 12.54 (40), 14.22 (15), 16.62 (68),
waz000839122), 17.77 (21), 18.52 (82), 18.84 (47HCT/LS208%076594
(63), 21.45 (34), 22.67 (30), 22.80 (34), 23.08 (20),
23.57 (58), 24.63 (73), 24.88 (26), 25.24 (21), 27.23
(36), 29.06 (41), and 31.04 (21). [00371] This
.i.nvention .al.so. rel at in rt, to.a process for
(00378] This getion 41 i FHEECIsd P @9 W bnab ot compriuton F i cdippunds
and/or salts SFUBIA L BY(iRAdig the dyallinegompbundslinsicdisdistugsbdinapction G above).

SSBSEHINGHTT L S M

(compoundsREIRYsB N afcFhyaipnes) dbaissed Afsee@nSG absaeHTHeldWinpdidaik canlbe?

h .gglar equi val ent) was added. The solid dissol ved

pharmaceuties, GIPRASEOYS-t o yiel d a clear sol ution. Ethanol (1.6nl)

[00379] In sok@SenitiddidebnisOtht bEnseitivis fofther ddiRprise bkl dr aivreadalitidhil aveedpeiitia
cool naturall 0, _anbient te ures. Crystals were

sgents. Suck BpBR UG TR R (7 o RaR HEViPERiRS A fhouon

[00380] The iptefédeP @thpositiol Aépehdison thd théth&@l dfadmmGCratomDaial tepiedly kb prises one

wat er

as 0. noj ecul e er .nol ecul e of co und
or more con{ sl ThCepalY ST LRy ORI WYAF SHB B oRedsefemed
to as "excipieflls"$. Fé@in@latiGiDéfRiups @Sgep@hllynditcased &, fof exx@ipRoHOGver, J., Remington's
Pharmaceutilﬁail_slf_fer_lct]ég Mac&&’%@s}nﬁlg@gﬁ ! 1§7§) ra]u\{c? thlslepsnf’h%tl‘n?a%eurtl%ldl%oesgge Plopms and
Drug DelivetyEdysfdmis 4Eippiné oty Willnisyd: Watkind, 2006}). oxo- 3, 4-

onsso e BTl bbbt s RS PR

and granuled)Th buch €blid Jo34gr Terhe) the &mpobieds pasalte ire ofdiluyith @ibined with one or

..crystalline disodiumsalt have 74 WD.2009/039135
more excipigs] | RTUFTRE 0% DSLBAOAL RIS TER] BOBE 4 PETTERIS: s
sucrose, startlsp@vdeflcelluldss esteks bfwlkannbid acidd, SellilosSAky] RBES, thlc etdafiehdid, a

.15 9.462(2)A, h, is.14.462(3)A, .a cC 1s.17.2 4) A);
magnesium YRt SAENG ) @0 R S PP EIE G S
gelatin, acacid @uie s e highhte, pol@inypy&4li@nea (add/or polyvinyBlcatol @dd thedtableted or

IS 81.751(4)),; d.t [ [ 304A3
encapsuated o g s Sicheables ol G Bl Bpin 4 e e
formulation,Rs tarStegeéevidpdanfor dxBb@é 4] didpersion oEthe nhmyshun@ad salt it he

ttern hydr ate has an X- po i ffraction
hydroxyprof oY e BugRbrn Bl DR Ur MBI, PURS: GEpebeamys e
comprise buffBengHeOnty) sGaNS isGdiih gitrate, & md@nedium/or@0icidm chfhordle @ bicarbonate.
10. 7+0.2,..12. 10. 2, 6.30.2, 19.70.2, 20.90.2,
]hbb“and?%?%ﬁ@ﬁ?m%ﬁ?@é?ﬁ?pgﬁﬁwﬁégﬁﬁkfoﬂgﬁ?ees 20. In some such
[00382] Liqeidrbexdgenferthsstor orahmbestiaciominBudiey ébr akenphg phamacéuti@yly acceptable

: : er diffraction. pattern c i Sing.thr.
emutsions (BADEE i o AR G ST ebhel Qa9 oh e B Seousan
non-aqueous’soiffioRs), shfheRGorR (indlQdin§)béth adui2ods@n nont&uddis 2yuspdBions), Krups, and

.. 20.90.2,.21.80.2, 24.50. d 28. 00. egrees. 20. In
eiirs contefpper bR BRI IEE ™ P CRisD) R BB oAl
comprise, fokexampld) wediag, ethiulsifymglsugending, flevoning GNPs swettaging)i Mel/od perfuming

nore peaks selected fromthe group consisting of
agents. 6 20.2, 7.80.2, 10.20.2, 10.70.2, 12.10.2, 16.30.2,
[00383] Parchf:ral @diinisBekidhindlyde? dubBitbhedys idjéctiohs, Zitraaemdus Afkctidhs Antramuscular
injections, 1%%%%§fellémﬁgt§ong%9 %?%igngglj%gaﬁle%@pggaggﬁ:zégl %%1{11? érﬁe%:%aﬁ)%raaue%us or
oleaginous sﬂlwibrs) ¢ug) be dorautated amodoedifpeta kise kaewe ait edng suitablé tiepegrirgLipetting
agents, and/grgsrsl%rsu%hgn ggfgtfs.lgbcg:gfa% V%l‘dg% a%{iL §&%%Sgn§%}§6é%m%&e1w§tﬁr’ 5,3-
butanediol, Rihg&Q s@pti@n totdBic 8 izn didgrideasslufdéh, bland fxadils (L), synthetic mono- or
enbodi nents, the pattern E hydrate has an X-ray powder
diffraction pattern conprising three or nore peaks
sel ected fromthe group g&nsisting of 6.20.2, 7.80.2,
10.20.2, 10.40.2, 10.70.2, 12.10.2, 16.30.2, 19.70.2,
20.90.2, 21.80.2, 24.50.2, and 28.00.2 degrees 20. In
ot her such enbodi nent s,



the pattern E hydrate has an X-ray powder diffraction
pattern conprising five or nore peaks selected from

wWQ bwgsusdH consisting of 6.20.2, 7.80.2, 10.20PQI/US2008/076594
10.40.2, 10.70.2, 12.10.2, 16.30.2, 19.70.2, 20.90.2,
21.80.2, 24.50.2, and 28.00.2 degrees 20. [00376] In
sone enbodi nents, the pattern E hydrate has an X-ray

s ISSE I LSS 30 RS PPk o, BRGIRB P

detergents), ér&l/td pbiyeﬂhylemerglﬁm&l ties) are as follows: 6.19 (6)

10. 4 1
[00384] Fon{ug'e} on %)6 pg@nt?r?é:)dm(nilgz%lg or(eéﬁ)n[g% be fﬁ@?rgg’ g"érix t}r?le powders or
granules havﬁr%?dne orhofe Df (hBE){clplatl’tdelﬁloﬁdd foRusk in he BBridlatidisifer oral
t | f
admmlstratl?ﬂ, égcgﬁpg%d?% gﬁtp(g%f apﬁe%toqq?a E%fhééolvle? in V\%;Rer %o %&ha/rleglé glafflol,
propylene glse peadbInepre Gilrzottishdecd Btle'baﬂut dil,56sa1h6 mfg)benzyl Rﬁﬁlwll sadim

(;
chloride, andi oS, TS GERoe Ren | Mersits e e eai opsr
buffer. Et hanol ( 800u1) was added to t he sol ution. The
sol uti wa d to cool urally to ambi ent
1003851 Supeiies et rod iy S0 BB efor ety e ogigeund o
salt of the in@st@ipPO Iwﬂh ia@ﬁita}hteﬁﬁ)ﬁ&ﬁatm%l eixhplldghhat is saﬁrpﬂar(ﬁndril&mpéthmres but 11qu1d
at the rectal B}at ter 8%{] \gﬁ‘l e(%% 8%%1} ﬁ%{ﬁ‘leéeméﬁ:n tf SleasE: ﬂw dru O{‘l/netalr'[)g dexc1p1ents
include, for painpkt tocbh bitEr; ayehetio itoas-Ndid or trigly2eridetfaty acik.endloepolpdtylene
Iveol nol ecul e of conpound IB-LI-1.1. H Conpositions. 75

EYCOIS- WD 2009/ 039135 PCT/ US2008/ 076594 [00378] Thi s
[00386] Toplcaladnifiriiantiad Moludes tiki use of telsdermal périnistritdncowip estransdensal

tch . Cﬁ{g)gr | Si ﬂe% one or nore conpounds and/or salts of the
patehes orIGNHRPAAPT BT (*hel udi ng the crystal line conpounds and
[00387] Otha@kiipiests slissdesl of adnBsttatiomnkdowalhiothe ))harmhdfeuﬁmtmt also may be used.

[00388] Appiaaélgstqgm (s:ﬁo\/eife%ﬁgt sgrrggilétclglggélw § 1|11I c?lfqgo H’§ the phenyliuracﬂ are in

trans- pos1t10(1 cﬂﬂp@ tths ﬂSlEHld: I8 oixhreatnemldmynirtatdes tongters ditrsthe dorresponding cis-
isomer upon eﬁ OrSlrlI‘raeg% E gh ’C h s 1t ma gg Iﬁ S?Tgbnez {otstog{;%?]g?oqlllt%%ss %r}ggr conditions that

reduce expoambmmghe(mgs in arimbreolmmdrsomﬂ odwsk placeh).her conpri se one or

[00389] The gaeéﬂfegqg%ltdaﬁ%%{se gtgé a(ﬁ'nyij uxbd: or sglggg?lrnbsﬁeéf 1&&{1}2% or le}%l (5 8oses) is
typically frodbbiliti 0t001 $o al{oﬁOB)B&k/kEhﬁorp pefmbﬂ;eﬁlom almno&()m] tonbele pangkg, and
st rat i on, i cal l
even more kY 68 i 0 RO LIBSGE Pis L shtPolat sy bgpocs
weight). Doaspeapit adﬁh}msnmnsr da@ bmtalash;ch\mnnms oranihtiplessthéredfes make up the
daily dose. fnrmagie 1ns?ancerset % a errrng1s}rat1t%8 I%gtélﬁ £ unc? (r)]rt sfsalégmléi):or%g% e% a p?urallty of
times. Multhiteodoses, per]da,y tﬂe«railm gtap bé ssed Rhacraae dlﬂttota:lalall)Sd:Qse,nf:df&n(dl\/BC k
[00390] Factggsglﬁlecsunﬁ rPBCrXe)fet’r dil o7 reagt%efn 19021% y %y Phar rga%%lé eﬁ(t%?t and
condition of\ﬂld [iatlan;sth&seWﬂlty ofithe pétﬁkﬂ@lcal {:dﬁﬂiﬁlﬁﬂ,]thﬁ.emrdy dﬁﬁa@hcﬂ«igicms
condition; the route fa admuP 1%1?; Lgrhhgqﬁ]%gllcag%o V\ﬂgﬁ‘,,r%tlons 5},%1 a% nau “8%1 efflﬁacy,
phannacoklmuc hlné (dxlcdlo@p 3@@&35 bfmherpamctdire caoppod ndslt @seds@hdtler adeng delivery
system is utr'%aegi‘l, an%r ee}/hé: dﬁ’le com%oun(\ivI {)Ihsalt is a%mlmste g(P as palgg? ¢ dru I ggctmsl’lgnatlon Thus,
the dosage rcglmgdamallh pmp]oyede:,nmmpy Q/;del}ae:ttdihm:foresmrdes'e:, fret the pleferred
el l ul ose esters of al kanoic acids, cellul ose

dosage reglrg%kvggf&)es eorvg talc, stearic acid, nagnesium stearate,

magnesi um oxi de, sodi u ) cal ci um sal ts of

phosphoric and sul furic acids, gelatin, acacia gum

sodi um al gi nate, pol yvinyl pyrrolidone, and/or

pol yvi nyl al cohol, and thﬁn tabl eted or



encapsul ated for conveni ent adm ni stration. Such
capsul es or tablets can contain a controll ed-rel ease
WO 200008%83 on, as can be provided in, for exanpP@&l/Us008/076594
di spersion of the compound or salt in
hydr oxypr opyl met hyl cellul ose. In the case of
capsules, tablets, and pills, the dosage fornB al so
rin

o039 4B e S a2 nd st

the in invenbioit THORIA &atn&)ptloﬁﬁﬂib k&itain aechr friokd RidRidak] tHeepahticyrgerddandr
B ﬁgr YA e& E{IC coatings. [00382] Liquid dosage
instructionsdoy, {r exagiple, psipe BEKni st rati on i nclude, for exanpl e,
pharmaceutically ac mul si ons (i ncluding both
oi | -in-water and margﬁ}%W ‘V1?8nuIS|ons) sol uti ons
[00392] Thi§ innertionl alsglsbm’e&tecﬁﬂimau@ aModﬁﬁﬁnlﬁbiﬁﬁg)mﬁh@ﬁbmﬂ a@RNA virus.
ensi ons. (i.nclud

eou .U eous
The methodSGRERS FOHEE By i Nednore FIRICEL QRS TT G gton: In
some embo&iinlehte,ﬁérﬂlcﬁtﬁﬁﬁniﬁ EHe\RNUS €ighisiidlinhibRedan bm@e ltgother\bﬁﬂ)edlhqentﬁil#éﬁmcatlon

0si.ti.ons al sq can col r se, exanp
ofthe RNAGTET B JHRE 7 Girs Je e opmeor PG 0 ah g PrEaBT PR Gbeine
inhibited is asidglostreled, podithg sem @NASvm{s 0633k sﬂﬂll‘eﬁibb@frﬁhts the RNA virus
j.ections

trat t.
whose eplEgiEh B PEIB G SR RGO T 7RG 4P| Fi-EEE T hgmbodiments,
the RNA vifus twhastreplicationiinpetrge inlibised i@HAVi nf usi on. | nj ect abl e

s S BRERS  SGH A SoES B0 e, e

method coniphn@es’reﬂﬁtwhlgalid polisiefe Svith baddrenciid Gdfllﬁibﬁlid’s @nd/v¥eshaltd ¢Tahis invention.

In some emgﬁfe&géﬂgﬁ, {ﬂgﬁ%ﬁ{r\ﬁgﬁﬂgg& elfcglg g%stgd Ce(P tlgk())l_ﬂLl%%e\:/ ebrg)ldl%lle%tss HCV

RNApolyniemtsamdityois jinhditedervigo. sol ution, isotonic sodium

oo BRI 38 S SR S R T

activity eltheln ig) Ivyxzmr Izrdﬁﬁ@ Fof etainpleaifiadsmp@indysalt afltiei 1ﬁveaﬁ<i)rdt):duces the level of

RNA virus reg ica 1%1¥n ‘ti)y & ‘i: gl?ugzg{ gc?r%];agﬁcgt/)gl}eslﬁ\(gfm@ lvgﬂs rce:%l?c)a}té%]I b§fore the

virus was ey{pﬁﬁbﬁ&dlhe Eﬁmmﬂné/&alo then the rcoppovadear iahibadRiNA ivaty Iﬂﬁlhcﬁfﬂon In some

embodimengtra té% u(l)ngéouwi{%qpcan ngilt dﬁ\?,ﬁg‘ar er%*lic%t}oﬁ)g]bzt @%ﬁf %}‘RF /oe, at least about

30%, at leastretsiut 4I]%a,dit fe@slt abtsie50%, at Rest hlosuneloatat RES atbonk 7036, ak least about 80%, at
0 conmpound or salt of the i nventi on
least about 7 )n mﬁgm anéA]n wat er, pol yethyl ene gl ycol,
[00395] Thipmmm}llo& also gldyrec:téd irgdaktatoal metlmdrfasr tehting acdidehs@nia edh W@itteated by
enz sodi um
inhibiting I—igﬁllalglg}\ oiyrrfer ?ﬁm\s/, atl:ﬁls gll’\jes:nt%lgu ]a%% P?lre#ﬁ(f) 111Fﬂg‘rtn18)? nbeéhod for treating

hepatitis C indj umhnljm nbéd ofeuchsatment. Whtde nsetlids é(ﬁthirEe adhhifiste @S theGihimal

buffer. [O 38 positories for
one or more ca%p?ﬁngf %%(Q?r Safts oiﬁp BléveBtﬂogpgﬁe%Ptlﬁg}allryf e Oé ngFﬁﬂdglthlPﬁl ;aeﬁlaeutlc
agents. In same empalinehtgn thesmbitically dffeetmerammﬁtloﬁ the\sbrhpoudd (@ Markd b bt(s) is
admmlsteren%)onthtge aEnlallt 3ltr ggr%at%)éfl ealgﬂagnaflor%tnglt %Egrggé%a%gql‘gaﬁﬂﬂ%rpé vét}tglg,
reducing theaxmsk ofiianfl/ot dedaydfeaheonyelof the Idlsedﬁebe‘l@ﬁdatéﬂt Appledasta sgecifiodly intend
that the ten-rg‘tt tu}g; elgéo%r%kf):%: taﬁr)élgnlrlf?ratg@nf St éhel c%r%g(l)]ur@é and? g%%rgl gg% 1rivfe§t?o(lc13§ an

HCV-negatiye pdisnt tbatds{ zoq:angiudhty &drlay btgmetrarxgblymo ke m@tﬁ&ﬁ%}reéﬁ@ﬁnt esl
t [ an

particularly %ﬁ%fé 558 Ltg ﬂurlnann% lhugmay E)elr]ueseéJ ﬂ'afr anB%ﬁ? X Hgga &rly mammals. A

Stration, suc r'HRS O
"therapeutlclall)jneftﬁqahw zemouat"abe\/effeas/e a[rﬁ@ﬁlBiE]an anbett thakwillpickiatesthagehl of
dn1n|strat|on known i n the pharmaceutica
treating the {E?%e?e% co%dlta nmay be used. [00388] Applicants have
di scovered that sone |-L1 conmpounds in which R6 and
the phenyluracil are in 78



trans-position relative to the double bond, when in
solution, tend to convert into the corresponding cis-
WO 2maes918Hon exposure to light; thus, it may bRCT/US2008/076594

desirable to store such solutions under conditions

that reduce exposure to light (e.g., in an anber

bottle or in a dark place) [ 00389] The preferred
[00396] In soHle gmhcé(fi %el}o{s %’ met ccgnopglse ?prr%lnaglf)n {herag}/ IWh(efermomhme %%m&)l,? & s)
and/or salt(£).0D e 1ﬁwantainosmre l@@drgmis@redmthe: speoafl eo*rabén)a third) fowathoett.)
compound, glb(ﬁ 1 %roe&%?l?le an tgﬁfref%ieut?ﬁ(n%e?t use ed o gte)at % or?i{lf sné r(egg Xterfleran or
interferon/ribavigia I:dmtpﬁ’anok,g)r bo#HV inkbigitsych aﬁ)dma’mplla,l ain }mnpdgméra@nﬂnbltr

ch anoun S es.t her of to
or an HCV fBaSRBab. “HE L SPRERE ardfor SO disPixRic V6h R0 od -
admlmsteread\mhm]nesdpl‘eﬁtid agmtoéth&hlamhmmuﬂcchgans wsadl to twiad Heplt@is C (e. g anti-HIV
ur a

agents). In %h)ege CO- %p‘ymﬁ%vo%%mhoggn&en{s the ﬁ%‘?%%g%%’g}%{ %%tgﬁ ngtge fr)lventlon Xnd the

second, etc.dbsapeutid agemés) mag be @dﬁﬁﬁl@t@l]ed Eea:iubrtmtlan)f ﬁmtlltamgodsl'memner (e.g., or
ef.erre S nc ude pe

within abourt) 5 ml%uttes ?eac?l g%ét n aan en %:aon CII‘ 8?1 lt)otl%e ][QK ecofbt{e::l afe tha% Sﬁléh

combinatios émaples may ﬁlcmheachxamhteﬂlmne aiierapemxdlagerm multiphaetmm%a]wieelythe

admlmstratloas (gfq}?e (?f?etrhollhg %I 2 aIerlo elettl {he a mlnlsgatlo otfe c% aﬁent aﬁge from a
mnistration; p arrraco ogl cal consl era

few seconda@r tek®) taeberyl ltoyl;s oefidyis.cmd will dgphrat o oo ktangied, the p&l’]bdrtles of each

.. toxicola files of t artrqu [.C und or. sal t
compositof ¥t EOBRARR L £ iucPene GBS SikdibtBer SR i g
as well as tlwhxehdl'edin dfhiee paﬂﬂ’poiﬁl&dcompomﬂll(st) am(ﬁoradlr(s)m'f stieinechtias alahd second,
dosage regi nen
Ahd therefore, can
[00397] Thisl @ventien farso 1:] dnheecp lirefagt; t’oe\dlse dﬁmagemme gbmpoundedndfop sdlta of the
invention, aﬁg(%g(lr]ah;i_ﬂne orlsrrho\l/‘ee a dlltlooﬁale%l eg%él%%%ég’l} 3 tgq‘lelga%%%%)e {cg%g Q,[ 81 sgme
embodlmenksr, the oetioamait infooreadorinistmrion wlnpewn doreddditional setdpsutivfagents.

n The Ki in one
100398110 s53€ el Bodi BT heSihpgns %&wﬁrbémgge@ﬁffﬁoaﬁﬁrﬁm
[00399] In sroms tmbotimens teonedidamentéxianpéating bispatity C. he kit.
[00400] Th1(s:l f“&%‘g{og af’%o I1srL]glsr6cate<£ ?no Sa?tzlo oye] %xﬁm%r'é‘ ¥§r{‘1][§oug I %1 /%)r F]a ts of the invention,
and, optiongllyping oamome raddiﬁormhthaweuw: agests, foilive ammbchchnmtrﬁn seBs
embodlmen?sxf?lg ‘?ﬁeﬁ% r[‘rﬂ'x? 1th401r Hﬁ’lblrttlg%%?)ﬁciagon &D an%(I\FIQ nlpou Ii]ndgt{mg're%bodlments the
I nven n sone e

medicament ig fdritreatingdwpaditis Che RNA virus is |nh|b|ted invitro. In

ot her enbodi nents, replication of the RNA virus is

i nhi bit ed in vivok Ihtrarmzadm @mipodadient s, the RNA virus
[00401] Thlmgglﬁlon Q 1asn(§rtecl(::ﬁ:::)c{1 in Opsa 1E)t% \}Iggréneedléag:s gﬁhcorresrponc? in, sﬁuct%rﬁéo formula TI
that can be gigd tp mcmwhmmmpndshaé forhAla ¥ i(and sheinshlo(elthoaph sanaet internediites can
also be use<$ gl P]?(e tﬁ]r%jdomggl?xgis WP foﬂm\le/l%;rgglg ﬁ%&ﬁ{qﬂggl o?i Erlufl (\%/éel\'éi(lrllleg 1nqhe rtocs'(’lg
determine sp@pib;l@a@ﬁ thcampolyais o formila BY byedilizisg, I-Pﬁ\ﬁxa@ﬂeﬁ%ljletﬁbdsshscussed
invention also is directed, in part, to a nethod for
i nhi biting HCV RNA pol ynerase. The nethod conpri ses
exposi ng the polynerase wth one or nore conpounds
and/or salts of this invention. |In sone enbodi nents,
HCV RNA pol ynerase activity is inhibited in vitro. In
ot her enbodi nents, HCV RNA pol ynerase activity is
inhibited in vivo. [00394] The term "inhibiting" neans
reduci ng the | evel of RNA virus replication/HCV
pol yner ase

etc. therapeutxct al%elig[ uag' a?so be aglnalms%red ina sm%me fc})rrlnu ation

below):

79



activity either in vitro or in vivo. For exanple, if a
conpound/salt of the invention reduces the |evel of
WERMAYNBNBES replication by at | east about 10% CRCHHS2AS/076594
to the level of RNA virus replication before the
virus was exposed to the conpound/salt, then the
conpound/salt inhibits RNA virus replication. In sone
enbodi nents, the conp@und/salt can inhibit RNA virus
replication by at |east about 20% at |east about

30% at | east abof oo | east about 50% at | east
about 60% at | east |abouft 70% at | east about 80% at
I

| east about 90% 0) east~abgx 95% [00395] This
i nvention also iskdir ctepart, to a method for

treating a di sease thab cal reated by inhibiting
HCV RNA pol ynerase. Thus, thifs i ®Jéention also is
directed, in part, to@B nethpd for treating hepatitis
Cin an animal in need of such treatnent. These
[00402]In fomtulols conpri se administering to the animal one or
,more conpounds and/or salts of the invention, and,
~=gpRi. R R, 20nR” ore asidipaussadefpove &m the compoundeefi formula I and
Xz@g@g;s. In some enbodi nents, a therapeutically
effective amount of the conpound(s) and/or salt(s) is
[00403] TheAR b enibBAiRRnds Gort-AE=- atl] RBR®, R*T4n@at i Gvel I @& combinations)

. amel i oratjng, suppressing, eradig¢ating, preventing,
discussed abqyg gRpliniy tthn@nmognﬁg &f formula Mo Asde Koy samerembodiments, Xf1s pelgsted
from the grwﬁ&emngm&%r&,rbe&ﬁ@ dnd i8R 1h 6Met smboRBehs] X8k kdledtdatiRthe

that the term"treating" enconpass ,adm ni stratjon of
group consigting of ghlprggAd BromRg ihyet gngrteglbeﬁmieﬁ% X riysstfcted dromghe,group
consisting oficMord@8@iddY¥ EImPt btBéHembbdment§ X2 ifsdReted 868 tKelirod tofi@RR of iodo

trangplant. The pgethods of treatnent are rticul ar
and bromo. Jy iy @ podimepSe Xl HOR UYL ,f““gifte“}‘?ﬁW‘B’étsnf?ZHCWrth yel
further embOdifefits, N¥i i§BbMo. Rad In yetHuahdr¥mBBIINBALS XA iodo.

"therapeutically-effective amount” or "effective
[00404] Theavadioustembodiments frzaht, R'hRY, RAMRY| RY el ¥discussed gloat canfbe combined

o o RS LB AR SO 9B VAR O3 o

formula II sedordmed srecathpr the ecopoofid ppditanon invérgioap§omemxemelary dnibediments of the
r | £ f,.the invention is/are

compoundsg%ﬁggiéﬂﬁ%ré%ﬂe?%@dﬂ( vldl? at%%ge dtéség%% elot(‘)’vr' even a third,

[00405] In sbe pinbodimeénts, Yhe comppmdnef, forsudhll asrrespand iextarcpireto fomotaHEA:
therapeutic agent useg to treat hepatitis C (e.qg.,
interferon or interfgton/ribavirin combination, or an
HCV i nhi bi tor subhk_a N\ﬁQ;Oexanple, an HCV pol yner ase

inhibitr or an protfease i nhibitor). The
conpound(s) and/or salt(g) of this,invention can also
be co- adm ni st eg=Ed ™ h€rapetii c agents ot her than
t herapeutic agents used to hepatitis C (e.qg.,
anti-HV agents). |nRihese~gg?adpinistration

enbodi nents, the conpound(s) and/ &r salt(s) of the
invention and the sdt@hd, ege. therapeutic agent(s)
may be admi nistered in a substantially sinultaneous
manner (e.g., or Wwthin about 5 m nutes of each
other), in a sequential manner, or both. It is
contenpl ated that such conbination therapies may

i ncl ude adm ni stering one therapeutic agent nultiple
times between the administrations of the other. The
time period between the adm nistration of each agent
may range froma few seconds (or |less) to severa
hours or days, and will depend on, for exanple, the
properties of each conposition and active ingredient
(e.g., potency, solubilit%y bi oavai l ability,

hal f-1ife, and kinetic profile), as well as the
condition of the patient. The conpound(s) and/or
salt(s) of this invention and the second, etc.

t herapeutic agent may al so be adm nistered in a single
formul ati on.




[00397] This invention also is directed, in part, to a
use of one or nore conpounds and/or salts of the

W0 popeiasg1dh, and, optionally one or nore additiRCEIS2008/076594
therapeutic agents to prepare a nedicanment. In sone
enbodi nents, the medi canent is for co-admnistration
Wi th one or nore additional therapeutic agents.

[00406] In o[th g%ﬁ&%dnhn%hts? gﬁ:%m%gé‘l\?lgén S Ra 1&2&: oqld%'? %gégtg]fctrﬁlﬁla 1IB:
sorre enbodi ments, theRpedi cament is for treating
hepatitis C [OO 0] h|s (l)nventlon al so is directed,
in part, to one o npounds and/or salts of t he
i nvention, and, op |onal |y one or_ nore additional
t her apeutic agen y Wedi canent. In sone
enbodi nent s, the d| anen or inhibiting
replication of an RNAR¥iru pl ot her enbodi nents, the
medi canent is for treating hgpatiRis C. K Internediate
Conmpounds. [00401] THiB) i nvegtion also is directed, in
part, to internedi ates that correspond in structure to

[00407]In sbme mmb«ahﬂ-:lentt bfahe @atpoliels ubfoemilolpr epar e the corrpounds

R'js ﬁ?l%ﬁ?er&‘i fhg §‘(°8B HOHSEF%o%chrBE‘Qé‘dmet}’{’}s?“%I ‘t‘tfi"ege‘i‘ Rigtecting group;
R’ E@ﬂmaﬂlﬁtﬁn thk gfoup corsBtihg ofhgdiogd andhalbj t ors, and one
Skl| in. the ar ermn uch ablllty of the
R Gt i Huf ek ol BEMR Y. or exanpl e, t he
R* fsreéllsumisfrcdm the @ame donslsahOf)C: - CZ—QIIMD(Z—@D-Q&&&Q’&SE and 5-6-membered
het I C'L/U82008/076594 RR'Il ONYOR2NX2 R3IRS (Il)
ceroey R 682021 1n formula 1l - * -, R, R, R3, R4, and
R5 @i the ds- (l?lfaﬂdthﬁxedalabs)mstftmed WIﬂEup:to Mpwsmﬁsntumﬁltsfmdepmdmtly
selefctgfl <’f‘romkthe grok? co%%?ng@%ggll%ig &;{r@re%a{kg@u ?)P tl{nﬁsnlpll? and
C 0 nih) tetG;anshrbodicht ariskekmambeted Bypgrbayclyboritiogal yarpabiadiged with

ones G el iteP R Yl DR LR g o O pfhend

alkgsnudfohyigtaino] n ot her enbodi nents, X2 is selected from

RS L h ti f..chl d
o s LR S AP Lo AR gt o
rsecleatesitfromgthefgrcmb Icoxfsatmgrmf chioebg brohno, andtiodot her

s sel 1S the group consisting
[00408] In so?le emé&lﬁm%\rﬁsdo%% o PO f%tmrjter i)Ig]rrbodl nments, X2 is

=L UR B Qbld Arbflcarbbd §da@r enbodi nents, X2 is chloro. In
yet further enbodi ments, X2 is brono. And in yet
R' B hydragan; enbodi ments, X2 is iodo. [00404] The vari ous
Rzﬁga&%d% fhef Rfup coﬂs1s%mg & hryr%%e C?%halgm RS, and X2

, di scussed ab ve can be co
R° is hydrogen;

R is tert-butyl;
R’ is selected from the group consisting of hydrogen, hydroxy, and methoxy; and
X’ is selected from the group consisting of bromo and iodo.
[00409] In some embodiments of the compounds of formula II:
R' is selected from the group consisting of hydrogen and methy];
R’ is selected from the group consisting of hydrogen and methy];
R’ is selected from the group consisting of hydrogen and methyl;
R* is tert-butyl;
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to formvarious enbodi nents of conpounds of formula

I'l, and all enbodi nents of conpounds of formula Il so
WO 200083P13¥ e Wit hin the scope of Applicants' i nRENUS2908/076594

Sonme exenpl ary enbodi nents of the conpounds (and

salts thereof) of fornula Il are discussed bel ow

[ 004051 I n sone enbodi nents, the conpounds of fornula

sl S nd in struc e to f la Il A ON
R sl s et g st e st 590135
X? BGIILddD6S (He fgﬁﬁl%onsisaﬂgla&]ﬂom biogandaodeodi ment s, t he
conpounds of rnu a | rr nd in structure to
1004101 In s zpeytippass ofdhe C"Impé‘lfk'i?@% fopmladl’ p (11B) R4 [00407]
_) f t he conpounds of formula Il: Rl
|gsgg &@Qﬂfgﬁﬁﬁ e group consisting of hydr ogen,
R' W@Wﬁygﬂland nitrogen-protecting group; R2 is selected
r? {h &%%gp group consisting of hydrogen and halo; R3 is
sefected fromthe group consisting of hydrogen and
R’ sdiydrogemy is sel ected fromthe group consisting of
R4E‘ﬂg&l lkyI C3- C6- car bocycl yl, and 5-6-nenbered
eterocyclyl wherein: (a) the d-C4-al kyl optionally
R jsselecitsfron dle@ebumcmsupg ofdytiexeendgudsiaxyr andnt s
2 g Lonsi sting of
X R R o b T 131 - and
[00411] In sohp emhedi@entEaheccampondcff {drmpla dI 5s@eqﬁq§m the group con51st1ng of
heterocyclyl optionglly are substituted witff one or

substi t uent@sJi i ently sel ected{r t group
onS|st|ng of al kyl, halo, and al kyl sul fpnyl am no; R5
elected from the yroupcaomi sting of dr og Cl

al kyl oxy, and Hg and X2 is selected

consi sting of 2 %y/bronn, and i odo.

hy

e}

I-1) (I-Br) (I1-C1)

s , and

[00412] The discussion below provides instructions for the preparation of intermediate compounds of

formula IT (and salts thereof).

L. Starting Compounds.
[00413] This invention also is directed, in part, to starting compounds that correspond in structure to

formula III that can be used to prepare the compounds of formulas IX and I (and their salts):

[00414]In formula III, ﬁ, R!, R?, and R® are as discussed above for the compounds of formula I and
IL. The various embodiments for ====, R, R?, and R® (as well as their combinations) discussed above

apply to the compounds of formula III. The various embodiments for -'—'—'—', R', R? and R® discussed
above can be combined to form various embodiments of compounds of formula ITI, and all embodiments

of compounds of formula III so formed are within the scope of Applicants’ invention. Some exemplary
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[00408] In some enbodi nents of the conpounds of

formula Il: 1is a double carbon-carbon bond; Rl is
whywpospasy R2 is selected fromthe group consiBCT/H§R00$/076594

hydrogen and halo; R3 is hydrogen; R4 is tert-butyl;

R5 is selected fromthe group consisting of hydrogen,

hydr oxy, and net hoxy; and X2 is selected fromthe

envosver S48 SERERTL P BESTS A B3 A 00ERL eor

[00415] In s61@é aﬁbﬁdnémmﬁtm&mmbmpoﬁfonmlasﬂlng of hydrogen and
, met hyl sel ec m t he ou onsj st
R SisgionLiig eed Rt of PO Be R R BolshdHou
R’ i@@ﬂ&it@ltffdﬁgthegrohydmmgm afhgdrngnhyd halo;Rddi s tert - butyl ;
R F R R S RRORATa R, 1o s Sel ccted
[00416]In s¥i@e embcsmheniddha‘qompomddeogﬁoompa B&nsi sting of chloro,
Lborono, and iodo. [00410] In sone enbodi nents of the
~Scnpdumlesadpneaboritoads 11 - * - s a double
Rli‘ééél&@éafﬁﬁ{ !%Qgro%@&hsmm%]oﬂh?rdrh%&lrOgen R2 is hydrogen;

dr ogen; teft-butyl; R5 is selected from
R’ M@e@qdd{qm @9E@UBP‘M@@U@‘Ofﬁy@rpgﬁﬂ)ﬁ%h@o,@ﬁ@ hoxy; and X2
s§el§@éd%@ﬁile%fogm&ﬁﬁtuggr &%Pdr%éHﬂS' sting of chloro,
b ono, and i odo. n sone enbodi nents, the
[00417] In sewerprabasimetts ?fdhqﬁ?mowds P§f°§’é4 eHled fromthe group
R' i@@é'l&t&ltﬂd?lgth@%ougcéﬁllsﬂm fM{dIéQnQnMQhQ NN /ON 711 N
11- Br [1-CL) ,and [00412]
R’ iy pelecnddrqns the GW“Bé?IEW"ﬁﬂQf\Wéf@%enlaﬁ%WF@& phs for the
R’ ﬁga&%dqidnme %Ioub e&&fs{rﬁgimy@mgéarm@uleﬁta of fornula H

and salts
[00418] In some embodlments the compound of formula II is uracil.

[00419] This invention also is directed, in part, to starting compounds that correspond in structure to

formula IV that can be used to prepare the compounds of formulas II and I (and their salts):

X! X2
R5
(av)y Rr*
[00420] In formula IV:
R*, R, and X? are as discussed above for the compounds of formula I and IT; and
X' is halo.

[00421] The various embodiments for R?, R®, and X* (as well as their combinations) discussed above
apply to the compounds of formula IV. As to X', in some embodiments, X' is selected from the group
consisting of chloro, bromo, and iodo. In other embodiments, X! is selected from the group consisting of
chloro and bromo. In yet other embodiments, X' is selected from the group consisting of chloro and iodo.
In yet other embodiments, X' is selected from the group consisting of iodo and bromo. In further
embodiments, X' is fluoro. In yet further embodiments, X" is chloro. In yet further embodiments, X!'is
bromo. And in yet further embodiments, X!is iodo. Asto X' and X2, in some embodiments, X' and X?
are identical.

[00422] The various embodiments for R*, R®, X!, and X? discussed above can be combined to form
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L. Starting Conpounds. [00413] This invention also is
directed, in part, to starting conmpounds that

weopespdhd in structure to fornula |11 that PERHUL08/076594
used to prepare the conpounds of forrmulas Il and I
(and their salts): RL. ON YO NH 2 R3 (n) [00414] In
formula I'l'l, - * -, RL, R2, and R3 are as di scussed

various emlgl)gil%%/e:gﬁfg? éq%ﬁp%?%%@%%@{aﬁ E}%t{ggmérﬁggtd cgﬁlglblf_g-grp Ee)téfgrmula III so
formed are WRthih tiRScépaof Applixais rifdentishS )Sofh 8xdigad erbultentegipheycoinpounds
of formua Ill. The various enbodi nents

the_c oun
(and salts ﬂ‘F’E?Pﬂ-O?gEm‘,lﬁa areggiscusg ‘di scussed above can be
[00423] In s6@EbiInBRIIméMAs SfakdBonpbirely sf Rrmagiveent s of conpounds of

formula Il1l, and all .e [ t f c unds
R G e o st i IV b e e BB EohATd Sbmembered
heterocyclylgxlggbﬂ/eﬁlggt S' i g;entsizogé/ gogegexerrpwlbagy 82 WD -
U 594 odi_nment e
co agﬁéﬁaﬁ%ﬂ R, g i HoP ipacuprfucgjs ndependently
seledict GramIBEgroa) nsisting Q4 Adid, oo, hy@raRy, alkplogy, wrd trincttylsithieand
8?2‘@8 Hgg%ﬁ%ﬁ{bﬁé’%@h gq#dé-wgherg%e?%%ey%ltyggpaiforrlﬁfy atrehs%bstituted with
onelir twO@B it atindebérdgnttyrseld@ed frdR thegrap lcamsisaiflg b1 abiyl,thhle, and
lk)gr (Régxlconsj sting of hydrogen and halo; and R3 is
ARG QY'¥0'"Pr om t he group consisting of hydrogen and

R’ Radlected 0 tht Gloup dosBtitg @tpdddehtdsoxef andhikytappounds of
car tl)ﬁgo arbon bond; R

formula lll: - * - |5 a bl :
X' isgigieue i giauh ot B OB RF e PGB SHy r ogen: 2
X? isSeledtddefedng the fgfoapicoh3Btigly @eplotn) Boihdt anddodof hydr ogen and
hal o; ,apnd R3.js selected. fr he group consisting of
[00424]InSﬁ?‘&F‘Bﬁ@ﬂme‘[tﬁ%fiilﬁoqpﬂuryéﬁgfoé‘ﬂlgg]&\g'rrent s of the conpounds
R* Bfseléad¢dfdnathe lgtcup RdnsisEingeflt@ctwd; f rom t he group
consi sting of hydrogen dnethyl:- RZ is selected from
R E R 1 L PR B SHY AP B SR I and. R
X! issels@ddefedne the figroapconsiting eflhpomoadiiclol #ag of hydr ogen and
one..enbodi.nents, the conpound of

X’ gg%l%‘%daﬁq"{' %gi%g(’% Fé{gfs ne de’ﬁ%n;io(b nd49l°s i nvention al so is
[00425] In sdint emb&limertslofiths ¢ompoands bfothulgIC:onpounds t hat

GO RRS rh EASME & v Lhet e be

R’ {sa¢lektédfeoni the ghdup ons¥iling’@ hy@Sxy {rd\fettidky;

X' is selected from the group consisting of chloro, bromo, and iodo; and

X? is selected from the group consisting of chloro, bromo, and iodo.
[00426] In some embodiments of the compounds of formula I'V:

R* is tert-butyl;

R’ is selected from the group consisting of hydroxy and methoxy;

X! is selected from the group consisting of chloro, bromo, and iodo; and

X? is selected from the group consisting of chloro, bromo, and iodo.

[00427] In some embodiments, the compound of formula IV is selected from the group consisting of
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[00420] In formula IV: R4, R5, and X2 are as discussed
above for the conpounds of fornmula | and Il; and X1
WO 2000asw3s5 [ 00421] The various enbodi nents for RA/USEDNS/076594
and X2 (as well as their conbinations) discussed above
apply to the conmpounds of formula IV. As to X1, in
sone enbodi nents, X is selected fromthe group
ConSIS i ng of chi hr o and i odo. |n,other
|1Lents, X1 |}§r rfromthe grourbpl) %
yet ot her enbodi nen lis
fromthe group s+Sting of chloro i

QUP sisting of iodq ag¢.gayonmo. In furthe
e odl(ﬁpﬂ XL is f uroéaln {/%dfurther e

X1 is chl oro. In yet further erbodinents, Xl is
[00428] Thydisawesiondretbw proyides ifistnuetivas foe the pdipanetiensof sifting sompainds gfdormula
nd X2, in sonme enbodinents, X and X2 are
Iv(andsal{sghg% cal. [00422] The various enbodi ments for R4, R5,
X1, and X2 di scusse conbined to form 83
WO 2009/ 039135 P /%@%gﬁﬁ%@ﬁ% vari ous enbodi nents
[00429] Thigfinventipp @lsn dsdistted,an part, to 4 procesatfdr preparingrbmationedstof fagfula I1. The
LA
process coxﬁﬁﬁpsorlé&?ﬁ 8 rﬁ@gﬁ%‘éﬁoﬂd\% ﬁf’x‘;vgf;l] QE@@%Q@ gfemlgér 1)‘}7 R presence of

(i) copper (Bﬁb‘b@htqiﬁﬁ@rsi (6) nirogeneusrhoigoadsligahdnd sal ts ther eof ) of
formula IV are discussed bel ow. [00423] | sone

enbodi nents of the conpounds of formula I Y Rdis
%gl ected fromthe group consisting od Cl-&4-al kgl ,
C6- carbocyclyl and 5-6-nmenbered h&erocycl yl,
0 erei n: p X7(:4-a|ky| optlonallylssbstltuted
wWi¥h up to t Subst i ts indepen 1Y
frQmthe gro S|stﬁ$§‘g@éﬁ_§> dXo, hy[dr ox
R27 yl oxy, and |rreRhyI Slitt@Enousand” ( b) the
1 -car b?[g)/clRyl and 5-ieersegber ed heterocyclyl
%p 1onal l'y

e substi tutlgerdni th one or t\/\ﬁ
substituents i ndependently sel ected from $he gr oupv .

consi sting of, hal 9, an al kyl sul f onyl am no;
1004301 In re s piords ¥ B HE, B dysnd Snaie S8 scyossl e ogen

[00431] ApPYERO K ¥ve d@sesive?édkh(dt %)broce%%eﬂe%au%%sﬁ&st i thef sﬁ%ﬁh&ﬁﬁ oﬁBQN@
consi sting of chloro, brono, i odo; and X2

hydrogen of wpeikdestiative sempatad GH dhys resaltiag gltlntﬁ@leéwte@ﬁmewd T rWﬁ@l X" in

1ntermed1atél G&nﬁo@tﬁl@ll is LI 24bmé, bor RRAPBh&GHBRFLIRM & iQuithii€for subsequent
npounds of formula IV: R4 is selected fromthe roup

reaction (e. %o%‘&“@t‘%‘)lﬁ@‘n&f“’“thélfltapﬂimrwe boreyici agidas perenaesestarmpedyisie compound

of formula B 1A WheE ROk, SHHeR X2 &f infMAHIRBEImpHTP )h1of)) SrofRt HAEYG, the above
X1 |s selected fromthe group consisting of brono and

process is spigalpls: forprgpagipg panpoundsof &rmplad s Welk group consi sting of

[00432] In 3 @Hlb@(ﬂﬁ!leﬁt@ Q@mpm{n@ 2D radiNartiUIRpSUHR AT BB pSnRfin {thture to a
ounds of formula IV: RA is selectedfromthe group

compound ie(l)eggp gp{nﬁbe Feup (é)‘nflstmg@ pompound IV-1, IV-Br, and IV-Cl, with compounds IV-
I and IV-Br typically resulting in better yield than compound I'V-CI.

[00433] Suitable Cu(I) catalysts include, for example, Cul, CuBr, CuCl, Cu,0, and CH;C(O)OCu. In
some embodiments, the catalyst is selected from the group consisting of Cul and CuBr. In some such
embodiments, the catalyst is Cul. In other such embodiments, the catalyst is CuBr.

[00434] In some embodiments, the process is conducted in the presence of a base. In some such

embodiments, the base is an inorganic base. Suitable inorganic bases include, for example, potassium,
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R5 is selected fromthe group consisting of hydroxy

and nethoxy; X1 is selected fromthe group consisting
W@2002kswasd, brono, and iodo; and X2 is sel ectBdI/U82903/076594

t he group consisting of chloro, brono, and iodo.

[00426] I n some enbodi nents of the conpounds of

formula IV: R4 is tert-butyl; R5 is selected fromthe

o, 5 SUBRRY PA R ORI R T Ll e

selected frora i@ gra@@pnsistidg oDfdtassiurs edleaitl eesivn mln fthngrsocipembodiments, the salt
i stin of C h r a .

sl R BB Y Ri R ECEp AL PERY R Tt s

potassium sdlf. dmdtﬁtesugl'( e)nllpbdﬁmsl. 'Ehb potgssnfn sa845 KADOEOEAQ)T@S kB $mbodiments, the

potassium sa?ﬁ&(%o ?1}8 %%%Sn 401 gnt[s dﬁ 4151% c I'ISC Iag(e:sl?lérg sagé] I%/ -%(}l)(l)e V\§uch

embodimentpthy/paikBsivin3sit 'rslﬂsict(mns for t he prepar ation of starting

[00435] Typ%glﬁgﬁ gugga(t:'i(?cg?sfl%,zogg% e i Bhre]: pre%and%%jal ilvsntt @glrrjc]zg)gen%olverlits mlclude for
example, dimshyiklﬂfe&tde OMBA), Fialldthylﬁ)nnmlﬂﬂ (Msmﬂ@petm@}bdMq@) In some
embodiment(s:,qﬂp%&lv%ntsls BfMng)r mula I'l. The pr O0Cess conprises

Pedct] ng a conpound of forrmula Il wth a conpound of
[00436] Typfoali)rmﬂea)r¢cVSS| incdnHectquirae 8 mperatyfe of fion abopdrto ghopt E@IE.

[00437]In s%g%\f:a {mea sr\fh§< t%ggeﬂoh{ﬁe%?@arﬂ%g&%gcgﬁlﬁla %ex &1%{1@9}%2 norge IlBother

embodlmenﬁahé\hganRZorﬁﬁlsBﬂ 1-CogeidglirberRBniREolel [mye(t bitlyr dﬁibOHmtemS,dhﬂf gdand
comprises awohrﬁgg %gégldF\c)Lerr 919d43 stlrurc]:tl}reh t%fcgrm Xﬁggggcgggveg’
[ 00431] Appl [ cantSRWave di scovered that the process
generally results ijn the substitution of the N
hydr ogen of uRa i vaty ve conmpound |11 thus

resulting in inte ate |conpound 1. Wien X2 in

R17
R12 N X
Ho |
11 N
R / R16
(V) RIS

[00438] In formula V, RY R™ R, RY RY, R“, and RY are independently selected from the group
consisting of hydrogen, C,_4-perfluoroalkyl, C,4-alkyloxy, Ci4-haloalkyl, chloro, or cyano. In some
embodiments, R", R, R”, R™ R", R'®, and R are independently selected from the group consisting
of hydrogen, methyl, methoxy, trifluoromethyl, chloro, and cyano. In some embodiments, the ligand of
formula V comprises N-(4-cyanophenyl)picolinamide. In other embodiments, the ligand of formula V
comprises N-(2-cyanophenyl)picolinamide.

[00439]In some embodiments, the process comprises (a) preparing a compound of formula I'V; and (b)
reacting a compound of formula ITI with a compound of formula IV in the presense of (i) copper (I) salt
catalyst and (ii) nitrogenous heteroaryl ligand, optionally in the presence of inorganic base.

[00440] Compound of formula IV-I can be prepared by, for example, converting 2-tert-butylphenol into
2-tert-butyl-4,6-diiodophenol (by, for example, reacting it with Nal and NaOCl), and then converting the
2-tert-butyl-4,6-diiodophenol into 1-tert-butyl-3,5-diiodo-2-methoxybenzene (by, for example, treating it

with CH;l in the presence of a base, such as, for example, NaOH).

86



i nternmedi ate conmpound Il is chloro, brono, or iodo,
then conmpound Il is is suitable for subsequent
WO 2Wen3wass (e. g., Suzuki coupling with an appr oRCT/HS208/076594
boronic acid or boronate ester) to provi de conpound
of formula I. In other words, when X2 in internediate
conpound Il is chloro, brono, or iodo, the above
process is suitable for preparifygg conpounds of formnula
| as well. [00432] In sone enbddi nents, conpound Il 4

is uracil, and conpound IV coHr/E%onds |%_§f2ucture tg
a conpound sel ected fromthe it i g of )§
compound IV-1,11V-Br, and | V- Ci MAth sonpounds V- |

aad |V-Br typisal lyr ting i ette i-el d than
M%H/E;:]&Bﬁbound La\- 00£§§i%gulh b (I )ﬁgﬁﬁgLysLs Me :
wel 1 inekude, fofl ekanpl el , r,lcdc, ™ea20, and mel L
) CHSC(O)OCu in™ some embodi ment s, the catal yst is kS
el ected fromthe g oup consi sting Cu!  and

CuBr
[00441] Corgpoped sifermule R BaF ARl PEEpateh éy’cf‘é“teéﬁf?%lt’ cpgveémg 2-tpgy bbte/h?é?nol into
2,4- d1bromoS61felPt RIS SREY, For ekzﬁﬁpl& dastingSt wittb 1, dBromd- @@‘Hﬁﬂathyllﬁhldazo-

enbodlnents % ocess i s conducted
1

|
lidine-2,4- dﬁP@s"é’n@lé@n&Pn‘ﬁ“B’éé@ 3 bicaiees oo &t%ﬁrd@mf{l% ye tert-butyl-
2- methoxyb@t%ﬁ‘e ('b§ f@ﬁex’aﬁ@feﬁ%&hﬂg PIaE CH§ILih R plBerchof QoM. bas E‘S

de, for exanp pot assi um 85 WO 2009/ 0391
[00442] Adqﬁ@ppbs@awoe 7B zbe pupereiion of sevapuads a forgfep a'eqeﬂéand heir sal)
is provided m et’é}?’cP QAssidr8GPBspe B2 L sis é)dam§@§73el@ﬂbfﬁdhé@§li1§sion below,
L v e s§ is Lse;)ecteé) fromthe, q{oup gon |§t|ng[

R, R.R E@BaésﬁmBs’&HRa*% RedR} ubh bl R R (R g &reand & frave the meaning
discussed alOTDRMbRBHeAvisd ifecsal t 1S sel ected from the group

consi sting of K3PO4 and Cs2CO3. In sone enbodi nents,

the base conprises a SSHEMElumsalt. In sone such

enbodjprents, the patassium salt uﬁ@KZCDS I n qirrer

such ¢nbo |ments‘f t potaSS|yn1.aIt s K3P04, |

s i ment &% Kase cofprisssXa cesiu t. In

o) h embedi s,—the pot@ssijumsalt i 2CC8B.

[ 004 Typi cal |y, e process isyconducted in|the

preegenog of a @6} veny, Suitdbbe smmventarﬂncthEQOKEr
exanpl e, di thyIsquOX|de (DVSO), di et hyl for malm d
(DVMF), and acetonitrile (MeCN). In sone enbod nts,
the sol vent i O. [00436] Typically, the process is
ucted at a te ature of fraqgyabout 40 to about
. [,00437] In,so eqbodlnEpts the nitrogenous
rymoblgaﬁ R ses 8 hydioxyqui nol i ne. In
enboli nent he—t+igand donpri ses
-pyridyl)-benziyh dazole. In ygt other enbodi nents,
(-3 hedligand conprises, a pi cqel-Bnanyde conpound
corresponding in structure to formula V: R14 R13 O
R17 R12 4ANH R11 N R16

ORY OR’
—_—

(1-8) NO, (1-9) NH,

[00443] Compound (1-1), wherein R’ is, for example, hydrogen or -CO,Me, and R? is, for example,

hydrogen or t-butyl, may be treated with nitric acid in solvents such as, for example, acetic acid or water
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(Y) R15 [00438] In formula V R11 R12R13 R 4 R15 R16

and R17 are independently selected fromthe group
weowshsnshg of hydrogen, Cl_4-perfl uoroal kyl, PCT/US2008/076594

Cl_4-al kyl oxy, Cl_4-hal oal kyl, chloro, or cyano. In

some enbodinents, RlI1 R2 RI3 R4 R5 R16 and R1l7 are

i ndependent ly selected fromthe group consisting of

ina temperg%rg r r%g ﬁf abO}Jt J] lé gﬁ%rtrg Oca%r‘ abtortI lftlo %Jlﬁoeu? Frl:; {o 6{>¥o ldeccr(])m?)r o mﬂ -2).
Compound\(/l 2onpr theels rbﬁl(cdd usyt@ruopthmy Ikbcpwrcto Itholsamlltbd in the ag tdifarnish the

correspondlﬁg eﬁlﬂn{;@% ﬁgﬁ(}:ﬂ? I glc()) fﬁ)g{}ﬁls eJunF%ﬂ%{b(i u|51ng lil%grogen at a pressure of

about 1 to @mhddlltrmsphaes ih e ppasece s8a cataiyst suske ss, {ca pxqnipde aaliadiymeor platmum

f la |V; b
on harcoajg TR P et o bt erRethstof Bt S ARRAR o orner
ambient tenfifeesi e s eer @fperfidd) of abgup & ko dbbyt 128 Depeﬁdmabxytﬁé flmntﬁbnéli drdups present,
enous_heter %ern}/or

an altematl\ze reducg prg?edlurﬁ: Jpay Dk %%{’Sg’p“%ﬁﬁ%ﬁﬁi 20 I}C{)ple dlsmg 1ron powder in

the presencé of emnildiadld/sdch as fforlegangile pamediulmchlokide orei(]awpiyérochlorlc acid at reflux
temperaturej 91? Y eE)}tlerre] gf Tolvéfn% c%nk%alm}é%p%r:e%%rpplf bye?haipol water anq/or tetrahydrofuran
over about t ambbutrighl Anwhérhetl\dﬁ kredacichn Ma@Eions 1nal|udiestt]ln’.el?.e Oﬁsmiﬁirrt tionghydride in

tert - but%l 4. 6-

he di h
a solvent m‘if(_t‘{r I{Ch B85 tfor ex dva’ter (i tﬁp %é’?rﬁ@@%e e% %nnoéhef Bey t of rfeglll,ctlon

conditions inxladesltle, usé bﬁlﬁt(il)’kglldride 1n/ﬁ1é presehiRlofihpdrbdhdorieraedin aieh edlvents as, for
base,, suc f.or exanple, NaOH). 86 WD 2009/ 039135

example, wegE o % miies GEEOP N L7 QNHNI ~NZO CN

[00444] Compdunt] (IN2)OGhy lidaﬁ}dlﬁd\iﬁirlotto}{aﬁ%n (Eut example, theatment NB:oinpeund (1-2),

wherein R’ Nehyflrol%gn &%%Jlm%%e%a ture P{ mftﬁwgﬂl%]ﬁateég or near gmblent
temperaturedvef mpemwld af dllMuB? toaxhout Béh :plpﬁlp:a K:ﬂdpdllyd (1E4yr whetainXl' é, 1od1ne

Alternative ?m{ne rot | 2?) a eg Ii¥v|1t hern i (?robr jde per ide in a solvent such
,%P-cﬂB 8‘{ rtf Bﬁéﬁ%}‘ E‘B PBIde g RrRide
as, for exarm;ﬂcaateitin gc1d ht (wmbzh afhb&ﬂdelhp@zmire 5y<—5-ad>leﬂ‘i(ﬁi dfybout d@atout 16h to
provide corﬁpohmé] fl64?) wher ?(Zr tbr% nl{lyl Ioleéllﬁ 1rc]>r\1/ser¥1%ll beQHttrolzigced at the phenol moiety
in compourit], (543l E}:xr@xmp%, tterpherolitngy be a'akymemm;/m@n helives (elpy,, mdtioi iodide),
npl r.eat i r esen f
L N T T o p—
bromide) igghepraseatd afia bafe sedngsoionckemopke, lfomassmuh asrbbna&n'd atetongasadium hydride
di scuss

in dlmethylEol?ﬁ%uklﬁ %ré&ll?smén %lpu[;] éag}rl? getr%h dro Ig gt%irngeramlies IO 2 a'bour% 0 to about
35°C over adipesiod eﬁabout 1te [abowt 24h to provide compound (1-5), wherein R’ is, for example, alkyl,
alkenyl, or alkynyl. Alternatively, alkylation may be achieved by using a reagent such as (trimethylsilyl)
diazomethane in solvents such as, for example, methanol or t-butyl methyl ether, or mixtures thereof in a
sealed tube at or near room temperature over about 8 to about 24h. Compound (1-5) may subsequently be
reduced to compound (1-6) using the iron powder or tin(Il) chloride conditions described above. An
alternative reduction procedure employs hydrogenation at approximately 1 atmosphere pressure with a
catalyst such as 5% platinum on sulfided carbon in a solvent such as methanol. Protection of the resultant
aniline of compound (1-6) with, for example, a t-butyl carbamate can be achieved by treatment with di-
tert-butyl dicarbonate in a solvent such as, for example, tetrahydrofuran or dioxane at a temperature of

about 50 to about 65°C for about 1 to about 8h provides compound (1-7).
[00445] Modifications may also occur at the phenol moiety in compound (1-2). One skilled in the art may
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R R, RBR4, RSL, R'" RBRCRD, R6, RERF RG RH R

RJ] RK X' and XZ have the neaning discussed above
W@00893918% herwi se stated. SCHEME 1 OH OR9 OR9 EROUSHRA8/076594

XILRA XI RA1 XI R4 XI (1-4) N2 (1-5) N2 (1-6) NH2

(1-7) HNOTf OIli OHOHOH4 RT HNGB R4 R7 4 R7

(1-1) R8 (1-2) N2 (1-3) NH2i ORO ORO 4 R7 4 R7

alkylate the &)éen# %tNOZ é‘fﬁ‘ﬁ£ }1151 d;l[’ %Qé)éﬁlg}e%&pﬁr@%ng &e&%d %oq}é?d &)tm

compound (&)&.nﬁbrﬁpounh YHBDg&ﬁnsﬁlrméd- intotcginpoumd y1-Beustngefat edimple; bne or more
uch as, for exanple, acetic

f th 10, t regl &C C (Ptlsodvenlfa B
ot the app 88?8 petipn canditions degribid 380V§39135 PCT/ US2008/ 076594 i n
[00446] Anéthédr amaﬁ’fcaﬂidmrﬁ tlfeiialhgﬁ)l gfoulaina:umpﬁmtl ol-abs) sitlfo8paiome furgiblout

compound (29 SRR § s BuRindh b enS PR D, Pl B
compound rhiOiseepraatdd b @xpaing hanlmuhd (12)ftel Nllﬁosj}’i chlbﬂdescsmwéﬁ,sfp(ﬁmmn]g,

methanesul oﬁiy:l: chg)gldé gheﬁ r)é?ul&)ré%l cﬁl?)rl €, el:n%g]nsésm% 1}cﬁio§i ﬁ? y—%ﬁli?rggropane

sulfonyl chlabideuib tie mésmns phebzse such at, Her emmpieg rlm@h)dﬁmme déisopropslethglamime, or
prcin in £l S2 TR o I e B P U B GRBRSOR o o
about 1 to aﬁaelza’fi e()neeﬁkhhdld:d the art canebeanansddrmorompeard (l-iSDThlltchmInpound (1-9) with
rrég grh Ir.e nc %{an period of about 1 to about 12h.

anappmp“ﬁ% RaERTSH Pincti onal groups present, an

alter native reduct| on gcggﬁgwe may be nore

appropriate such as, for—exanple, using iron powder in

the presen af a mId acid sQCés for exanple,

ammoni um chf dri de ogocqll | ute hyd ochl ori cnNanj d at

reflux t ratures_in,a m xtdre of solvents

cont ai ni r exanpl e, nethg wat er, and/ or

t et r ahy®t of lir akO2¥%ver about Ri £ al§@dte 12h. Anot her

set of redL&tl on condi tions_inckudes ‘the use of sodium

borohyélzr}de in a solvent n‘ﬁ??ure such as, for

exanpl e, water and tetrahydrofuran. Yet another set of

reducti ong_cendi tions includes t use of tin(ll)

chloride i the presegnse of hydrochloric acid in such

sol vent s for exanple, wat d nmet hanol or

O

m Xt ures eof . [094[446} Comp 1-2) may be
modi f i egh Ol Cb%MJ educti on. Rfor Yexd#hMe, treatment of
compound (

(ljR wherein R is hRdrogen, with iodine
nmonochfayi de inamxture ofe-met hanol and water at or

near_amnbi ent erature_over a period of about 8 to
[00447] Anl&‘B%(}t“)Z’ﬂ‘I‘]b%Uﬁlfﬂm{dggf 59%&: Fg_rtlgﬁ reaREFrasnfy 1@ thisend, compound

@-1), wherele @tr* Rérot Alnh@ lcBRbd Y&t in &Q%ﬁ)gltﬁgn{;ﬂeh}%}ld&@ﬁh b@atslmaatnﬁ)qm of
ty di ni um hydr obr om d rom de in a solvent
dlmethylfowgwi or about 1 to about 4h to obtain acid chlorlde (2-2). Treatment with thlonyl chloride
at the reflux temperature in solvents such as, for example, chloroform or toluene also furnishes compound
(2-2). Compound (2-2) can be reacted with an aqueous solution of sodium azide in a solvent such as, for
example, acetone over about 1 to about 8h to provide acyl azide (2-3). Compound (2-3) can then undergo
a Curtius rearrangement in refluxing solvents such as dioxane or toluene. The intermediate isocyanate is

hydrolyzed with an aqueous acid such as dilute hydrochloric acid in a solvent such as dimethoxyethane to

provide compound (2-4).
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as, for exanple, acetic acid at or near anbient

tenperature over a period of about 2 to about 16h to
w@e@vskaitonpound (1-4), wherein X1 is brom nePCT/US2008/076594

Modi fications may be introduced at the phenol nviety

in compound (1-4). For exanple, the phenol may be

al kyl ated with al kyl halides (e.g., nethyl iodide),

al kyl sulfates (e.g., nethyl_sulfate), al kenyl halides

(e.g., allyl bronide),$ | halides (e.g.,

propargyl hpomde) in the presence of a base smch as,
for exanple,| potassi umg carborggg i n acetoner2sodi Um
hydhide iﬁJdmﬁgﬁhylforvcnl e, ‘or potassiumt buttbxi de
rahydrofguran, at_tuper at unge@Nerh abou
35Cover—= perif about—t—to—about 2 to

&g ei N RO HC for ex e,

re] . corrpound (1-) >\
al kyk, 'al kenyl, or alk.@yl Alternatlvely, a tion
@y be achj eved by &3l ng a reagent such as R Ry
(trinmegkhyl s\lyl) diazonethane in solve S8 QFhRas
for examlmss t ema et her’,

m xt Ut es|t here in al_ sqale tube aﬁh@@«mmﬁﬂ room
t enper at@ré°dver abok’ g Rabout 24h. nGagpound (1-5)
may subsequently be r @ to conpound (1-6) using
the iron powder or tirt(l Ry}, ori de conditions
descri bed above. An gaht@snative reduction procedure
enpl oys hydrogenati on at approxi mately 1 atnosphere
[00448] Corpwg%i%—@ Wherein R isAer-graple.dydmecss brgnying; igdingy py(cfppMe, can be
treated w1thSaH|a£ﬂyﬂ@££1&élﬂ1@ﬂ{ba! a0 oPnRPANIREH: teBipeltusSin ABINGT @lhch as, for example,

Protection of the resultant aniljne of co nghélyﬂﬁ
toluene and feate toreffux@yerpmeriod of apoyf i {A abautAsh frasupply somippand Brtde
excess of aP¥nyllic @&t TRREd ‘N)lhﬁbuﬂd (3-3)8¢ ﬁro&lé%cy | C&ﬁp’é@ﬁcb@%foﬁ‘(&@ cén be treated
solvent such as, for exanple, tetrahydrofu

with urea ingfy sgligfesugy asgfof @w@ka%cewea%# at abgyb {0 tg eb%l%%% @t/ef@'s@t £ -about
48hu,mmp@Qg%%m;mtg49bout 8h provides conpound (1-7). [00445]

Modifications may al so occur at the phenol noiety in

conpound (1-2). One skigthgdein the art may 88 WO

2009/ 039135 PCT/ US20087 076594 al kyl ate the phenol of

compound (1-2) using, for exanple, the conditigns

descri bed above to obtain gongound (1-8). Coppoyrd

(1-8) is transfognmed into donppund (1-9) usin ,J%g

exanpisg, @ & ofHmN'heNapprFopomMat e reductN’o

condil{i ons descri bed, aboyk  [1004461 Anofher
[ group i n conmpound
AN ab i on to furng Rgound (1-8), e
i's al'kyl'sul fonyl, carbocy Iy sul fonyl, or
@l oal kyl sul fonyl . Sueh ES conpound may b@4gre§ared by

[00449] Corpe)cﬁloi %pq Sr%&? (éé%ﬂn}:lrgﬁs fclalqgfqlﬁgllr? goll\ge%fc’s sgc Calg f%r
example, dlﬁﬁéﬁb’mﬂﬂ?&ﬂlﬁt&w hfnﬁﬂj&llac&bkhﬂé bylthe alidichesT QSJHIhzfeﬁms)bﬂutlon of (E)-3-
methoxyacr%!?oglglg(}fggna&fo(rplggﬂg as %gfgﬁgﬂg@ﬁs‘eﬁfl i,x 3%1 elte%clyc ic éhem q899
36, 293-294.y 4t etemﬂeﬁmraef ab@hiti- a?uaraew I-ISP(F Mﬁc&ghmﬁert ﬂﬁlosﬂhﬁfelaﬂﬂ then wlrming
SOl V or e (S |1 C nmet hane .or .
toamblent Taiilpeiom dlstp i BIp BRI L BRPIH IS Cogited withan aci

such as, for@Raile, 2difuric@oid i KiNtirechfiwatel Bl e@{aholﬁﬁlﬁl tenipefatird ARgS @fidin about
oun

oun 0. CO -9), . Wth an
90 to ab"“tjg%% ﬁli’ag’ § (]él kS QPO%%h sy ¥ f%??oﬁ?ﬂ'él'?’()'i éhﬁ’s‘?‘a%éil’ﬁ\?@ PouRYih2) can
be cyclized &3radll @-3unddatid baffdconditichvkeriBdd K3a2de, Y 2etlal. ROrg. Zhdh.
70:7925-79%(2005).
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1. DO N3CO2Me NH2 R4 2. H30+ R4 CO2Me RS RS (2-3)

(2-4) [004471 Aniline (2-4) can be prepared through
wW@2®903918he Curti us rearrangenent. To this endPCT/US2008/076594

compound (2-1), wherein R4 is not am no, can be

treated in refluxing thionyl chloride with a catal ytic

anount of dinethylformam de for about 1 to about 4h

to obtain acid chIoridgCHéﬁgg. Treatnment with thionyl

chloride at the reflux—tenperature in solvents such

as, for exagple, chloroformor©toluene al so furnishes

conpoundyz (2 2)y Conpound (R can be reacted wth an
aqueous saf ut Non of sodiun1az§deNin a solvent such as,
e W

for exa to about 8h to

/L@ceton§coverd%

provide]%cyw'ai?de @ -b). npqund (2-3) can then

undergs) a2~ in refluxing solvents
sdi

tius rearrangeng
such e or toluene. lr nt &yinedi at e
i socyandt'e 6 ¢gqir ol yzed vi*t hYan Jaquequs acid such as
di lute hydreéhloric acid in a 85l vent©@ich as
di nmet hoxyet hane to provide conpound (2-4). 89 WD
2009/ 039135 PCT/USZOO8/§§%?94 SCHEME 3 R2 O NH2 /

JOHHNA" /@OR2HR 2 , SQIC(O)NHzol\IO 4 4 HOAc R
RO R JHR5 (3-2) RSOTA R FARN(@ 0 4) R5 OH
HORC \ AN/ C02H 7 HONC(O NH2 R2 R2se cessolsy | HOAC

R4 -( 1B (3-3) R3%¥D04481 Gohpawn (3-13,
mhere&g Riolis, for exanple, "hydrogen, brom ne
iodiﬁé, or Me, can be treated an Bcrylic
acid eith t |t or near anbienf, ke in a

sol vent Rsuc ,as for exanple, tolueng ,and heated to
reflux over RA périod of about 15 to about 48h to

[00450] Cosipuiali Y9-£2daR 8é! fiehtdd3n 2ofluxiM Bifony PohicRTls f@abaiil 1 @Cabsbid 4h t6.6btsin acid
chloride (9—%2 _%u*?aetlgém %gtgl%(e)ig%gfl(ggr_id%)at {h% ree{ug ?elillsp%%iurggargglggrﬂg su(c}? és? }or %}r(ample,
chloroform or toluene also furnishes compound (9-2). Compound (2) is converted to the corresponding
aldehyde (9-3) by reduction with lithium tri-z-butoxyaluminum hydride in a solvent such as, for example,
tetrahydrofuran at about -78 °C over from about 1 to about 8h. The reduction can also be achieved by
treatment with indium chloride and tributyltin hydride in the presence of triphenylphosphine in a solvent
such as tetrahydrofuran or toluene at temperatures from about -40 to about 0°C. Compound (9-3) can be
treated with compound (9-4) in the presence of a base such as potassium #-butoxide in a solvent such as

dichloromethane at or near room temperature over a period of about 1 to about 8h to provide compound

(9-5).

SCHEME 6
0 0
R2 NJ{ R2 NJ{
PN r6" Xy BOH, | A
R3 N (6] (10-2) R3 N O
> (10-3)
R4 X! R4 7 RS
RS (10-1) RS

[00451] Compound (10-1), wherein X' is halo (e.g., bromine, iodine) can undergo a Suzuki reaction with

vinyl boronic acid (10-2) to provide compound (10-3). The reaction typically requires the use of a base

91



with urea in a solvent such as, for exanple, acetic

acid at about 100 to about 120C over about 2 to about
wedhon1suppl y conpound (3-4). SCHEME 4 H O~ EXTUENGE/076594

0O NHMEONCO ANOE HR4 RRORA | Rlo R4 RO (3-1) R5

(4-2) R5 (4-3) R5 [004491 Conpound (4-2) can be

prepared from conpound (3 1) di ssolved in solvents

and a catalysz]uﬁgiyﬁ@efs é)fé E{sg%%%;lgg% i‘or eﬁam s!s%gnrcgﬁ)%gg é)g{assmm phosphate,

potassium ¢-Biftbxilld, estliwh cdrbgnafs; ceﬂlﬁml’wl)byme‘, yhdoebiumSlmosidm dixamples of catalysts
include, for %—%{“@F O{a?@lfbenzy %ggcgtfgegggﬁlaga r,rr]lt(gg ge}l?gig%a%cgt{lt%,gbis(t}iphenyl
phosphme)phldmlpm’f (&I) whleridd, tetrblis(triphdy1ghosphine)pelladivBCdichideal 1,4 bis(didert-
oo TR 5T S Bt

(I dlchlorohxethhmmtlmrﬂ T\lld tleacginn mey be copdistedasa sdhant sixkaag Far example, water,

dioxane, dirr?eé]%%eﬂéatn adgmgc}%P m 1‘1)51(1tdl?'I :t(gﬁmeng,];eé ‘S’?&e%gﬁ{}ﬁr ﬁL %}8 ]‘Elléol% ?r mixtures
thereof. Theéueautibn Inay e ahrdmttec&h atnbiestu ple yateloeppematares. 4- 3) .
Al ternatively, conpound (4-2) can be cyclized to

uraci | (4 3) under theﬁm’&_ condi ti ons described by

Ueno, Y.; etyjal. J. . Chem 70 o/ 925- 7935 (2005).
90 WO 2009/ 91 5 PCT/ U82008/ 07 SIQHEI\/E 500 R
R2 H OC12 R3 N 10 R4 CO2H Ra R5
R5 O (9-2 00 R2R6P(OEt) ,gHJJNomgs)
R NN (©-4)
Pd(OAc)2
R4 F R6 R4 R6
RS (111 (11-2) R’

[00452] Compound (11-1) can be converted to compound (11-2) by treatment with diazomethane in a
solvent such as, for example, tetrahydrofuran in the presence of palladium acetate at or near room

temperature over a period of about 30 min to about 4h.

SCHEME 8
o} 0
N N
R3 N’J\o H, R3 N/ko
(11-1) Pd/C (14-2)
R4 = RS R4 RS
RS RS

[00453] Compound (11-1) is reduced to supply compound (14-2). Typical conditions for this reduction
include using hydrogen at a pressure of about 1 to about 5 atmospheres in the presence of a catalyst such
as, for example, palladium or platinum on charcoal in a solvent such as, for example, tetrahydrofuran,

ethyl acetate, ethanol, or hexane at or near ambient temperature over a period of about 1 to about 12h.
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(9-3) RB R4 HR4A R6 R5 0 R5 [00450] Conpound (9-1)

can be treated in refluxing thionyl chloride for about
wW@2609/033ut 4h to obtain acid chloride (9-2).PCT/US2008/076594

Treatment with thionyl chloride at the refl ux

tenperature in solvents such as, for exanple,

chl orof orm or toluene al so furnishes conpound (9-2).

Compound (2) is conver e% q)the correspondi ng

al dehyde (9-3) by red ith Iithium
trp-t- butoxyaluninun1hydride in a $olvent such as, for
R2E trahydrofuran at abwut <78 C over from

1 {o Zbout hF Igglreductlo.*giﬁ al g8 2he
R3 &I §d by treagnéﬁ{jMLlh i ndjutm,etihgri de and
trijbutyltin hydrlgeMk@)the presenceg of

enyBphosphi ne in a solvent g4

) aSRB REFGHLIK

tiet r Ahyg 4 A6 ol uene at t enng om about
RL- 407t 0 abd DC.  Conpound (9- 3)Rcan be pd Qya h
compound (8 ih the presence of ®R’base sugh~a /&\

potassiumt - bufgﬁlde in a solvent such as
[00454] CO"&@P‘?‘Jo@g'gFEaélrbl’gﬁPanﬂfﬁﬂl é’lg\gg {stelré %e%frlre]g]tcggg:\cl) a(t)ul“rllﬁg}]% Tge initial step
involves red(l&ioﬁ)of thS@dEMEc 6itr0 nidiety with HBh pE(deOin e ﬂ%elﬁde@f ¢ thilld 3id suRA as,

( 0
for example (&uﬁn %OHl%e (ﬁgil%tz tlgéoc[h%rls ?%Jl’ln atﬁggrrrlr}.g)eré% ures, és)m 8%(%11 l6JO ab(éu(t) 80°C
in a mixtureaf Si]idﬁt@lcoﬁtﬁmﬁﬁgj @ﬂe)wmbh muthanpl, waer,and tetrﬁhyldtbﬁ(rﬂlﬂe@) atioat 1 to
sbout 120, ThHirop 57 FEHBF biroshotsl wgne dgoaia) KBTS xer o
methanesulfBR3T /CM&Z&HIB/ﬁ&M%e ofimbhsasich hapyyidine irExsiifehesicloés diché@emethane
at or near a Epr exanpl e, potassi um carbonate, potassi um

‘ﬂﬂ%&ﬁ SHRFE™™ hot assi um t - but oxi de, sodi um car bonat e,

cesi um car bonat e, andfﬁ%@h%qbfluorlde Exanpl es of

catal ysts include, for=example

' (dk‘-nzylldlneaceto di Iladiun1(0), pal | adi um
bls(trleEﬁyl osphi ne) pal | adi um (11)
tetraki yl phosphi ne) pal | adi um
2Nd|ch gg@h%,l' bls(dlﬁiert- eRuhylkphosphi no) ferroce
pallgdlun1(ll , or 2)

éfcﬂloro[l 1 - bls(dlphenylphosp no) f er o@en
pal  adium (11) dichl oronet hane uc /iﬁe tion
.

be candued,ed in a sai veny sdch as, for

(OH),

(17-3) r, di_oxane, dlnethylforna ,
ene, ethanol, Gran and the I@k® or
I Xtures thereof. { iy be conducted at
anbi ent or el evated . SCHEME 7 0 0 R2 R2

[00455] Conll_;')ourl}ld H7-1) can be mesylated to provide compound (17-2) by treatment with
methanesulfonyl chloride in the presence of a base such as, for example, pyridine in a solvent such as, for
example, dichloromethane. Compound (17-3) can be exposed to borane dimethyl sulfide complex in a
solvent such as, for example, tetrahydrofuran at approximately about 0 to about 10°C to supply compound
(17-4). Compounds (17-2) and (17-4) can be combined with acetaldehyde in refluxing tetrahydrofuran.

Subsequent treatment with water at room temperature yields compound (17-5).
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R33N~ OCHN R3 NO Pd(OAc)2 0-1~ R4/ R6 R4 R6 R5
(11-1) (11-2) R5 [00452] Conpound (11-1) can be
w@anevesaasl to conpound (11-2) by treatnent w tPCT/US2008/076594
di azonmet hane in a solvent such as, for exanple,
tetrahydrofuran in the presence of palladium acetate
at or near room tenperature over a period of about 30
mn to about 4h. SCHE R2 . HRR H R3 NN -~O
H2 R3 N~O | (11-1) Pd/ 14-2) R4 -11 R6 R4 R6
R5 Rl f9453] Conpoundisll-1) is red®@);sto sug(ghg@
R,—COgID —14R2) CH,Dypi-cat—con@it Cidgis for TN sRe (5]
i ncl ude using h drogeﬂi’Plat a pressure of about 1 to
(18 about 5 at m)sﬁh%?')es in the prés&Hice of a catal yst!&lch
[00456] Carﬁéxglif; Bid ER8AH R Poe r@&lckcﬁ&iﬂ%@r&{ tefPih?HﬂoﬁHéH c%Hlpfefil%&lfﬁ%énng@o

vent sucC for exanple, tetrahydrofuran,
provide alcghoh{lB-23c€erapaund é‘tsl'?é prcslonvegted Wék%umemon@pg bregnided kP rith N-
hinflReha ihe Kphnef bdrRalesQh haaQ%xt e cﬁém% é!tg&‘n 91%
bromosuccihGTREAE i En IR p AR Bl QLet B! a0y A bndiih affom
temperature(in gavgx)al hours-dljregtment of comppynd (83 NNanp@thpthlte Qt about 120°C for
1 9f Sabplied ddr184 S ddmporhdt{18-Rcah bé udE £ eGaripld todnd
sbout 1 to P {rpplth com B ckining H%[ 0454] " Conpound ( 15-1)
Compound@aﬁdab@sﬁfmdéﬁféemﬂ a two-step sequence to compound
(15-2). The initial step involves reduction of the
aromatic nitro noi ety S$HEMEon powder in the presence
of a m I'd acid such as, Hor exanplgg pamoni urg
chig or }H’W (RE:2hydr ochl ori c ac_l_d_gr_r.enper/@ ures
frogbq out 60y ffRabout 89C P{ORYA ni xture of Rfo| Peoftts
con afnl ng, for exanpl gq_, yhanol , water, asd, o

g(%}Hf}? ydrofuran over about 1 to

DAST
P(OEY), /OLMC F
RS-CH(OMe), P(OE¢ A
BF,OEt, (')'( 2 RS” “P(OED),
(19-5) (19-6) (19-4y ©

[00457] Benzaldehyde (19-1) can be treated with diethyl phosphonate in the presence of a base such as,
for example, sodium methoxide in a solvent such as, for example, methanol at room temperature to
provide compound (19-2). Compound (19-2) can be treated with N-chlorosuccinimide and
triphenylphosphine in dichloromethane at room temperature to yield compound (19-3). Compound (19-2)
can also be reacted with (diethylamino)sulfur trifluoride (DAST) to supply compound (19-4).

[00458] Compound (19-1) can also be treated with p-toluenesulfonic acid and trimethyl orthoformate in
methanol at about 50°C to provide acetal (19-5). Compound (19-5) can be converted to compound (19-6)
by exposure to triethyl phosphite and boron trifluoride diethyl etherate at about -20°C to about ambient
temperature.

[00459] Compounds (19-3), (19-4), and (19-6) can be used for example to make compound (9-5) as

described in Scheme 5.
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about 12h. The second step consists of exposure of the
aniline, prepared in the first step, to

woregobasmasul f onyl chloride in the presence of aPUEES2008/076594
such as pyridine in a solvent such as dichl oronet hane
at or near anbient tenperature. SCHEME 10 OSO HZN \ N
\ B(OH) 2 REF,GHI,J,KHREFGHI,IJK (17-1)
(17-2) GO N J,H BH3-Me2S HHHE FGHI,JK (17-4)
HHdJ [00455] Cbnpou§&5@¥§ii) can be nmesylated to
provi de conpoundrdedifspilic Y treafment Wi th
met hanesul f onyl aldecsurde i n the|presence of a base

such as, exanpd-2IClpyri di ne~™Ny a sol vent such as,
for exann di chl or omret hane, pound (17-3) can be

exposed®t o Jorane di methyl &4l fde*Conplex in a
sol vent suchl as, for exanpl e, tetirahydrofuran at
appr o®Ptht el y about 0 to aB®é 10C to suppl y conpound
(17-4). Conpounds (17-2) and (17-4) can lye conbi ned
wi th acet alehyde i nvregf | uxi ng tetrahydgotyrian.

eat medtb it water at roonfte

nd (L7=5793"WD 2009/ 03913

R6- CO2H R6- G2 OH - CHRBL«_ R6- CH2P(
(18- 1)¢-$8-2) (18-3) (}8-4) ] 00456]
(18-1) can be redué®dd wi t NB6ron tetrahy
conpl ex wi th heating@ed) provide al G6t3l 8-2).
[00460] Phe%%? grﬁr@?i(‘}qullee% l1_§ g;z}s Valtl}séﬁﬁ%ﬁ] Xrﬁ{néﬁgtsr%agegfvﬁﬁl rﬁcsglrérrcg §%9&95ﬂgllc halide,
such as, for txaimplegioging oapdhianide torpreddesdiin cgesarivompount§20-2)x whyrkie X' and X

. L ¢hl or onet hane at ro r in -
o e 0 BRI S S AP STL A0 L VB B i
an alkylatin@dgeatrnch as] R0 Gainpie, mathplsulfite wish abasa sudhas,Sopgxhinpls, potassium
carbonate ingrgtgprzrggt}uggag%tér}eﬁéé einat(i:\g)el gnﬂeﬁlgl i%éi_%%?)thecﬁg erkl)cee olfl%g)gseifsﬁé’héléhfgrne

erature

e CoO as descri
example, pofassium #-butoxide in a solvent such as, for example, tetrahydrofuran, or dimethylformamide

also furnish compound (20-3). In yet another alternative, compound (20-2) can be methylated with
(trimethylsilyl)diazomethane in a solvent such as, for example, t-butyl methyl ether. Compound (20-3)
can be reacted with uracil, ligand (20-4), copper (I) iodide, and potassium phosphate in dimethyl
sulfoxide at about 40°C to about 100°C to supply compound (20-5).

[00461] For example, when in compound (20-3), R*is tert-butyl, X! is iodo, and X? is iodo or bromo,
compound (20-3) can be stirred with uracil and compound (20-4) in the presence of Cul and K,POy in
DMSO for about 15 to about 24h at about 60°C to supply compound (20-5). Alternatives to ligand (20-4)
for making (20-5) are 8-hydroxyquinoline and 2-(2-pyridyl)-benzimidazole.
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SCHEME 12 HP(O) (OEt)2 OH NCS, PPh3 C1 R6-CHO (19-1)

NaOwve R61' P(COEt)2 R6 P(OEt)2 pTsOH (19-2) 0 (19-3) O
W@ MBOPITBS DAST P(OEt)3 Ove r  R6-CH(OWwe) 2 R6 IR(TDES)0BS/G76594

;~' BF3'OEt2 Il R P(OEO2 (19-5) (19-6) OO0 (19-4)

[ 00457] Benzal dehyde (19-1) can be treated with

di et hyl phosphonate in the presence of a base such as,

for exanple, sodium nethoxj in a solvent such as,

for exanpl e, nethanol 5 tenperature to provide
rers@npound (19- 2) .geCappaum,( 19- 2)R@amﬂb Nogat ed with

N-ch osucci de anN\ trlphenylphos e in

di chllor gmet hane “at_ r oo nperature to [yt eld conpeuns

(19- Cbnpound (19-2 an al so be re d mnth

(diet am no)sul fur trifluoride (DAST) meUB

conpound (19-4). [00458]Itbnpound (19-1) can? a so be

treatgedpyw th p-tol uenesgi.jonic acid and gisnet hyl

orthofornate in methanol at about 50C to provide

acetal (19-5). Cbnpo d (19-5) can Qe converted to 0,

conmpound (19-6) b \g posure to H{IS gyl phosphlt@

RﬁchuhONHp trif ggggl ‘gréﬁhyl gt harat eNat ~about REFFGES o
ut anblent erature [004 Cbnpounds (19-

1 : un %) a scrfﬁ gi ; azgﬁggégﬁg?

2009/ 039135 PCT/ US2008/ 076594 SCH OSO,CF,4
"ePEMErBbhilic X O%MritBte source", €. g.1C1 | \ R4 R4

)(221_4) OoH (20- 1)(21(50 2) 0 X1 ur?zcll-ol) Cu!, K3PO4 I IX})
[00462] Compound (21-1) can be nitrated with nitric acid in acetic acid in a temperature range of about 10
to about 15°C to give compound (21-2). The phenol moiety of compound (21-2) can be protected as a
silyl ether, e.g. t-butyldimethylsilyl ether, by treatment with a silyl chloride such as, for example, t-butyl
dimethylsilyl chloride and imidazole in a solvent such as, for example, dimethyl formamide at ambient
temperature to furnish compound (21-3). Compound (21-3) may then be reduced using conditions known
to those skilled in the art to furnish the corresponding aniline (21-4).
[00463] Typical conditions for this reduction include using hydrogen at a pressure of about 1 to about 5
atmospheres in the presence of a catalyst such as, for example, palladium or platinum on charcoal in a
solvent such as, for example, tetrahydrofuran, ethyl acetate, ethanol, methanol, or hexane at or near
ambient temperature over a period of about 1 to about 12h. Dependent on the functional groups present,
an alternative reduction procedure may be more appropriate such as, for example, using iron powder in
the presence of a mild acid such as, for example, ammonium chloride or dilute hydrochloric acid at reflux
temperatures in a mixture of solvents containing, for example, methanol, water, and tetrahydrofuran over
about 1 to about 12h.
[00464] Aniline (21-4) can then by sulfonylated with methanesulfonyl chloride in the presence of pyridine
in a solvent such as, for example, dichloromethane. The starting material and reagents are combined at
about 0°C and then allowed to gradually warm to ambient temperature over the course of the reaction to
supply compound (21-5). The silyl ether protecting group is removed under conditions familiar to one
skilled in the art. For example, tetrabutylammonium fluoride in tetrahydrofuran at room temperature
transforms compound (21-5) to compound (21-6). The phenol group of compound (21-6) may be

sulfonylated with trifluoromethanesulfonic anhydride in the presence of a base such as, for example,
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NO R4 X211 OOw (20-3) HRA X2 CN N/ (20-4)
(20-5) Owve [004601 Phenol (20-1), wherein R4 is other
W bnosarsio, is treated with a source of el ectP@PHE1008076594

hal i de, such as, for exanple, iodine nonochloride to

provi de di hal ogenated conpound (20-2), wherein X and

X2 are independently brom ne or iodine. Conpound
pyridine in aOsPR/erﬁ) ucéllaﬁ Pg%]ﬁ%&lgfenggﬂ?rometg%}) élg roo¥1(tempee)r(a)éure ?0 rrg\% %t(!rg')?r}rf)ound
(21-7). ConfpolifdaR2 B 7Y¢ahlbe asddas desetitet iraScheho?2 exaakp bﬁnpq]lodl a2s¥)um

carbonate in refluxing acetone. Alternatively, nethyl

iodide in the presencgcakmaldase such as, for

exanpl e, potassiumt-butoxide in a solvent such Agux

5 :

for exanpl e, RyarGt'tiran, or di met hyl | or mayt de

al so furni's sound (20-3). In yet anot he

altemnative nd (20-2) sanilbe t hyl g with
Iﬂ‘eizéﬁ)y e o]mg,’ éﬁ%ne (IS: a o(lerent| as, for

ex &, t-bLll rretrpylsogt her QuRd can be

REacYed uracil, 1i gand (RZO- @ (1) i odide,

and pot a § ,phosphate in di et ﬁyl sl &Xi de at

about 40CTto @bout 100C to supply comgeund (20-5).
[ 0@4651 FBY exanpl e, vvhen in ound (20-@}2D R4 is
tert-butyl, XL is idesBw is iodp or brono,
compound (20 3) frred wwth uracil and

cormpound 020- 4)Ri"n"the presence of Cu 8nd K2PBAc Nk
DMVSO f or !15 t6 about 24h at abgut j60C t/0 supply
gonpoun ). Alternatives to Ii ) for

re 8- hydr oxygui gl i '
yl) - ben2|mdazole8 éb Bzoggd

81076594  SCHEME 14, |
.3, K N2 RE, F, G H, K, J,K HNOB Xi - X/ - OH
MeSt Bu ( 21- D (21:2) (21!13) li OOH, S
smﬁréz FOIK N REF G H I3 K M2 REE G, IK
R 1,J,K\ PN\ nBu4NF ( CF3sci¥&# |

[00465] COH%W&Z Wls%mg?tg:to%ompound (22-2) in a two-step sequence. First, compound (22-
1) can be hydrolyzed with a base such as, for example, sodium hydroxide, lithium hydroxide, or
potassium hydroxide in a solvent such as, for example, methanol, ethanol, or tetrahydrofuran, or mixtures
thereof. The resultant reaction mixture can be stirred for a period of about 6 to about 48h at ambient
temperature. Second, the intermediate carboxylic acid is treated in refluxing thionyl chloride with or
without a catalytic amount of dimethylformamide for about 1 to about 4h to deliver acid chloride (22-2).
Treatment with thionyl chloride at reflux temperature in solvents such as, for example, chloroform or
toluene also furnishes compound (22-2). Treatment of the carboxylic acid with oxalyl chloride in
dichloromethane with a catalytic amount of dimethylformamide also furnishes compound (22-2).

[00466] Compound (22-2) can be treated with an amine or the corresponding salt in a solvent such as, for
example, dioxane, dimethylformamide, dimethylacetamide, or dichloromethane optionally in the presence
of a base such as, for example, pyridine, triethylamine or diisopropylethylamine at temperatures ranging
from at or near ambient to about 100°C for between about 1 and about 24h to provide compound (22-4)
wherein R'' and R' are independently hydrogen or RF, or taken together with the nitrogen to which they
are attached form a 5-6-membered heterocyclyl or a fused 2-ring heterocyclyl.

[00467] Compound (22-2) is converted to the corresponding aldehyde (22-3) by reduction with lithium
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OS i Me2tBu OS i Me2tBu (21-4) (21-5) (21-6) (21-7)

[00462] Conpound (21-1) can be nitrated with nitric
w@eiodosn3macetic acid in a tenperature range of PGHUS2008/@76594

to about 15C to give compound (21-2). The pheno

noi ety of conpound (21-2) can be protected as a silyl

et her, e.g. t-butyldinethylsilyl et her, by t reat nent

A R L Cr i
78°C. as, for exanpl e, dlnethyl formam de at anbi ent
tenperature to furni sh conpound (21-3). Conpound
(21-3) may then be recdamedMEd6i ng conditi ons known to
those skilled in %g%{ t to furnish the corresponding
il 0463] Typi cal condlkhggs for pthdisLix
,de usi ng hydr ogen at a p ssu;ﬁ of
5 atnospheres jn the pregé€nge of a

reductlop
0 4

abpout 1
st suychxas, for exanplg | Ladi um g plati num
iféf harcodl in a solvent suc as,| for ep)anple,
R?" &t r apydiyof ur an, et hyl acet gf,eeelk met hanol , or

Q) near anbient tenperat over a perlod
of abo t 1%t o about 12h. Dependéht oA he~ T unct i ona
groupstrﬁﬁqﬂ an alternative redugfi on ?{Bcedure
may be no ppropLi ate such as, for exanﬁ e,” using
iron powder in the\presence of a mld acid such as,
for exanple, amoniumchloride or dilute hydrochloric
acid at reflux tenperaures in a m xturggof SEIP¢ENIKS
contai ni ng, for exanple, *nethanol, water
tetrahydrofuran over about 1 tg about 12R:
Aniline (21-4) can then by gyt ed w
met hanesul fonyl chloride in t e,p esencd of pyridine
in a solvent such as, for exa d~shtor onet hane.
The starting material and r eage ;s Hi;(xgﬁnned at
about OC and then all owed to gradual wWarmto anbi ent
tenperature over the course of the reaction,t supply
conpound (21-5). The silyl ether protecting group is

[00468] Corﬁ;ﬁ;ﬂ'ﬁﬂ/@d 30 b4hee c@ﬁ)\t’éﬁ'bd io&ﬁﬁpcﬁﬁiﬂi(ij—l)fwﬁefblrfmlé andSKk? hﬂeexdiei)d’mdently

tetrabu

For | e | uo
rydrogen oL g PP FBHH ERRSP HEGPE St Rh ST embered
heterocyclylCa@@ mp?rmam d-ring hetbrocyclyl & orpamerd with ha 61)11ne 11‘#1‘(@l 1D(Bé2|),0h thg peaggnce of a

f | t
rductant s 5 FREBAT: HAHES HT-PHPEC ARG A POTR < HE PP B B sgphven
such as, for &cdﬂﬁ)&enﬁﬂh@lﬁbl aﬁhanif)lodhclﬂaﬁﬁmﬁihme AmetiDaZD0844) 3Ddidbthylformamide

/ US2008 9 ri.di in a | vent such fqr
overa periog GLAHEHCl 0GP B oFEFHEIIE S PRESHY BpRPapa EPpgha o
maintained ng hdﬁtl(ﬁlgifg&lﬂﬂ dcgd gﬂibfd?oizglo?@mﬁbund (21-7) can be used
as r eda | che 0]
1004691 Corp B s pbe FSTEETE  SomPoy e & B -
butoxyalum{olum HPdMteGn \a sblvédnt sMﬂ@‘kefrhM@ﬁ}{aﬂ atZoonSepp&afiki®. \ N \ \
R3/ RB1 / O OR4 R(22-1) Li (OxBu)3A H (22-2)
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ORE,F,GHI,J,KOREF,GHI,J,K HR, / HN O NYO
Il ONORZ NRZ\ 2\ \ 3 O0-RRRO | / R4 (22-3)
WQORZ20008M13y [ 004651 Conpound (22-1) i s convert eRCT/US2008/076594

compound (22-2) in a two-step sequence. First,

conmpound (22- 1) can be hydrolyzed with a base such

as, for exanple, sodium hydroxide, |ithium hydroxide,

or potassium hydroxide_ in sol vent such as, for

exanpl e, net hanol, et%&#g&ﬁgr tetrahydrof uran, or

m xt ur es ogt her gefcrikRe resul tant reaction pj Xt urgsGanix

be stirred f a period of about 6 to abouf 48h/at

mbient t rature. Second, the _internedi ag
o arboxyl i ild is treated in gef Buxigg thi ohy! |

C with or wiSOkhut a cat yt\lfc anoupit 0
( or mam de for about 1 Leosabvut<4h to deliver
Ior/ide (22-2). Treatnehnt '3thony| chl ori de
tenperature in sol vent s RSuchNgS > ofor
chég_éof ormor toluene also fyunishes

conpound (223} . Treatment of t:;'(cer boxyl i c GtPd with

oxalyl chloride in dichloronethgdeqvinh a catal ytic
amount of di met hyl f ormam de al so” f ur ni shes conpound
(22-2). [004661 Conpoung (22- Z}r&anxbe treated with an
am ne or the correspondijng salt in a solvent such as,
for exanple, dioxane, drweEthyl formam de,
di met hyl acetani e, cor dic omet hane optionally in

f

the presence Yo base|suc as, for exanpl e,

pyri di ne, tég S mne~-or diisopropyl et hyl am ne at
tenperature raagi @

100C for betweeh abow

romat or near anbient to about
H7and about 24h to provide
compound (22-4) whegein R 1 and RI2 are
i ndependent |y hydrogen or f#3) or taken together wth
| . .
[00470] Co{gp(g{nﬁé%g%gg b%g%n‘gérﬁoegg% %c{/ﬁfp\([)gr} f?rglgﬁea Qg ;Sfll)){] téyaml.eat w1th-th10nyl
chloride in dighlerpwetharieyt roofngemBTaureo fpopavad (2452) 23n hegtreatsd withasediyg
alkoxide, Rbbﬁﬁ,,qﬁ) b B@ﬁ&%gﬁh&goﬁh%ﬂ¥%%m{1 TbholtY gfo@ﬁiﬂé %Bﬁl}g(fﬁnw(ﬂb?)), wherein
5. I Tthi um 97 WO 2009/ 039135 PCT/ US2008/ 076594
R™ is hydrogerj artR put oxyal umi num hydride in a solvent such as, for
exanpl e, tetrahydrofuran at about -60C to about - 78C.
SCHEME 16 O RE, F, G H SCHEMEI8(R12)2N /RE, F, G H, I, I K

NO, NO,
B —_—
R4 R* Br
(25-1) (25-2)
NO, NH,
Q — Q
R4 Br R4 Br
(25-3) (25-4)

[00471] Compound (25-1) can be brominated by treatment with, for example, pyridinium hydrobromide
perbromide in a solvent such as, for example, acetic acid at or near ambient temperature over a period of
about 1 to about 8h to give compound (25-2). The amino group of compound (25-2) can be removed by

exposure to t-butyl nitrite in a solvent such as, for example, dimethylformamide at a temperature initially
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HH ONYOONO RZNRNRIOR3I O R4 (22-3) R4
(23-2) HRE,F,GH1,JK HONO RRNR3I O 4

W@ 289839133 00468] Conpound (22-3) can be converRPE&HUS$2908/076594
compound (23-2) wherein RL' and R12 are independently
hydrogen or RF, or taken together wth the nitrogen to
whi ch they are attached form a 5-6-nenbered

at ambient t{‘rﬁtg:gqrtq%gﬁrecl %I{ ﬂcrgﬁe(il‘ﬁ)]t eerangﬁzoﬁin% P %ﬁ 8&\%‘ ﬁg y(l%%o %Ye eCé)reanund (25-

3). Additiof alfjuots Qﬂt;llﬁiitﬁmﬁtrlﬁtd:ﬁlhb@eﬁidecf 40 ﬁmB%ﬁn‘@h]&ratﬁ‘e thllowed by heatmg until

the transforrtg%{og gsre]({o(r)n)l() %L#%(?S-gi%ﬂ%r: éelélr;n %acgo%?ﬂ%{mdq (%g-ﬁgy{ for example

treatment with B @Hamﬁtohauﬁﬁchldiideet hyl acet anmi de, or
di met hyl formam de over a period of about 1 to about
24h. The reaction of t EXAMRESeds best at an acidic pH

that .can be naintaine dlII n,of .acetic acid
00472y Thegpitig G Gamiss 1R matsh ool R el sk p S 95t fr 4
[00473] Exalafpl€ AN Pphretibnt of (E)ONiD tenecbuy2-3-i3do- AbMeﬂle:Q&phénymarbmnbj"l) -3-methoxy
[ithiumtri-t- butoxyal um num hydride in a sol vent
such as tetrahydrofuran at roomtenperature. 98 WO
2009/ 039135 PCT/}JS{E}&%%S% SCHEME 17 OH
RE,F,GHI,J, KO RE, H,GH,1,J, K HH ONO ONO
SOCI2 Y R2 NRzZ NR3HY I

0]
O/

acrylamide.

[00474]Part A. Preparation of 2-tert-butyl-4-nitrophenol.

[00475] To a vigorously stirred solution of 2-tert-butylphenol (10g, 66.6mmol) in heptane (67ml) was
added at a fast drip a solution of 70% nitric acid (4.25ml, 66.6mmol) diluted with water (4.25ml). The
resulting dark red/brown mixture was stirred vigorously for 2h. The suspended solid was collected by
filtration washed with hexane (300mL), water (200mL) and once again with hexane (200mL) to give a
cocoa colored powder that was dried to constant mass (4.65g, 35.6%).

[00476] Part B. Preparation of 2-tert-butyl-6-iodo-4-nitrophenol.

[00477] To the product from Part A (4.5g, 23.05mmol) dissolved in MeOH (120ml) and water (30mL)
was added iodine monochloride (1.155ml, 23.05mmol) drop wise over a period of 10min. The mixture
was stirred for 2h and diluted into 1L of water and allowed to stand overnight. The solid material was
collected by filtration and washed 3x50mL with water and dried under vacuum overnight to give a tan
solid (7.14g, 96%).

[00478] Part C. Preparation of 1-tert-butyl-3-iodo-2-methoxy-5-nitrobenzene.

To an ice bath cooled solution of the product from Part B (5.5g, 17.13mmol) in MTBE (15ml) in a 50mL
pressure vessel was added 2.0M TMS diazomethane (12.85ml, 25.7mmol) followed by drop-wise
addition of methanol (1.0mL) resulting in calm bubbling. The vessel was sealed and stirred at room
temperature for 16h, cooled and the pressure was released. The solution was partitioned between EtOAc
and water. The organic layer was washed with 1.0M HCI, saturated potassium carbonate solution, and
saturated NaCl. The organic layer was dried over sodium sulfate, filtered and concentrated to give a red
oil that was used without purification (5.4g, 84%).

[00479] Part D. Preparation of 3-tert-butyl-5-iodo-4-methoxyaniline.
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O R4 (23-3) R4 (24-2) R130ONa OR13 RE,F,GH,1,J,K H
ONO R " Ty NI R3 R4 (24-3) [00470] Conpound

W@E 289839188n be converted to conpound of for nmul BCT/B%2089/076594
by treatment with thionyl chloride in dichloronethane
at room tenperature. Conpound (24-2) can be treated
with a sodium al koxide, RL13ONa, in a heated solution

[00480] A m?f%rte hfth% Brasa %%”mdltﬁgc% %% gJ; 3 fn?m&g %M@gﬁm GO/ @83 3¢y,
26.0mmol), hiRiron| (4.83 AHZmmoNIHR THRMdRAH/ Bater (@Q(Bnllgotaq 2B/ D)wasi@ilukipdXor Th,

| = 5- 4 -
cooled and tkl)q{eer%ﬁ%rr%u%;?eel%ez. gl;/h% %ﬁrltgagﬁ Vﬁ%%egip%pa?ﬁ'??all? g@ q%g&gl?rg/lage ?a?tlt?t))ne(i: Stween
water and Ef§3/d. dihaiotganik anbzrsomslmé withentbradibdee, driedwigtosodiamt suffafe Hiltered
and evapora?eé’to élr%a %%% ZS Z%C %d‘f&%ﬁ%d at or near anbient

ure ov about 1 to about 8h to
[00481] PargEv ErepamioufdE)X 1253 -E:)t buTihé-iadv-hmetypgpperytcabampyiBrahethoxy
(25-2) can be renoved by exposure to t-butyl nitrite
in a solvent such as, for exanple, dinethylformam de
[00482] To @golaioh effhe pavtiut éromrRart El3.956g, BBniyD) BAONIF (B81)36 -20°C under N, was

added ata ff QI/lpgaaséglgl%{ﬂQl? ? 51%%enz%£e (ﬁgﬁj §E1%th5’%gg§’ M%S/ %%d(gb @Sp 20.00mmol,

prepared byghamethmimi@amteha(ez 511, J 3)Ieter¢cdfdh¢ Cleema B6:293 ([ 09 s Thyf solution tvpd stirred
for 15min aﬂ-b&‘rd %vtgmge%QO po%m?t@rﬁ?e%at@lre f(?rrm ﬁ%dtdﬁﬁg(? {nﬁ)t E‘[bﬁ\cf QM qu layer

héa unt trans orrratl on I's conp
was washed@mﬁwmdmh%at&) 2 g af0newitke tiireedritd dNeS Ppond dor(cglﬁratb)i tdyy brown

solid. The r%ﬁﬁqugs%(aggmu%ted irl: ﬁt?@)i‘ngc%gé tovgii\}etl flnre 89\7&/&'9 %aﬁ&ggoc%h&%d by filtration and

dried to give a tan powder (2.46g, 57%).

acrylamide. .

[00483] Example B. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenyl)dihydropyrimidine-
2,4(1H,3H)-dione.
0]

Cp

N O

)|
OMe

[00484] To a suspension of the product from Example A (2.46g, 5.69mmol) in ethanol (50ml) was added
a solution of 5.5mL of H,SO, in 50mL water and the mixture was heated at 110°C for 2.5h to give a clear
solution. The solution was cooled and diluted with S0mL of water while stirring to give an off-white

solid that was collected by filtration, washed with water and dried (2.06g, 90%).

[00485} Example C. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-

O g O
G
N 1

dione.
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EXAMPLES [00472] The foll ow ng exanples are nerely
illustrative, and not limting to this disclosure in

w@eopoms3s [ 00473] Exanple A Preparation of PCT/US2008/076594
(E)-N-(3-tert-butyl -5-iodo-4-net hoxyphenyl car banoyl ) - 3
-methoxy acrylamde. ,O0 ~/O ~" H HN)r N O 0O[ 00474]
Part A. Preparation of 2-tert-butyl-4-nitrophenol.

751 T tirred soluti f
jo0sss) Parb R, Biephasif greshBr e distoptendi o) Ui n hept ane (67n1)

[00487] A soMgon ofeltkeCbiayIpleendla30.0g B jmraoly vl methanol (266n1Q%as trbatédcwith sodium

nyaroxide il 38 Spng R Rt st e R bty

dissolved and @9 thenl Sddfedf iR n RB-salflbueh BUEpE I’Bﬂ)ﬁdlrrﬁlodhdd(l\ﬁlzﬁ)g, WOmhebtved added

withn 10 S ESSASRE SRS st B DSl DB0F Dy el ey

the solution €RPRANEOIoSd BhifHR V\ﬂﬁﬁ 1 B?IBtTlﬁmqld:hd:e&ﬂ etemtsoT3 $¢p’ﬂatbd @u}m‘ntll a

cotorte ip S50 2L VLo PR LERRRVRO pgon s s

until the solftfoRdolef cHahged fFdat 4 light érée@@lloﬁ&oﬁﬁmﬂnd c)ol(ﬂl |o§wedk\,1md t¢an This

required all Pﬁﬁ}l@ﬁlog 8’1"5%01?]2 goﬂ-l) g%ﬁum é%%g%%ﬁ% F(j Tieh measuresdg oué ngllth continued

cooling at c§) @10, @dolafionld¥Rodium THicsulfatx bmﬁydmmﬁ(}g) 1nrwa&d (T0OmLY vasarided drop
t Q. Ssta

wise over 2(%{1}"8.:"hfetgrrf{daltti%ﬁé#essghﬁan Was aé:ad’]fgﬁd%%ﬁ%d fqpvised glgblon of concentrated

hydrochlorid adid (cat3isom. ra{iﬂe&\ﬂﬁél_fm pacbOmltherdddhionditnael). aick pﬂd?cn}mdte was

collected by, Q%%ron \éﬁfg\%%}g \\\_/r,glg ?1 (ﬁl weabeg leee s%ﬁ&o%?colore%l sloﬁid &Zs s:{'lé]l%ﬂ as dry as

possible, and ditielrih a paduyin-oJen ﬂdOQCbeTHIhh @hyse praveduras aénziedthe produa¥9.61g,
ath cool ed solution of the product fromPart B

93%>asatae§§1§§ 17.13mml) in MIBE (15m) in a 500l pressure
[00488] Parv BS 8rbaratie cfd derd biylchs TEod- mztbmbdmm. (12. 85m

we A additio
[00489] A s%lliu%ra_}(%e)pé%cﬁﬁi?%p?% (g gnrno r’? i a L élgréﬂé wasl'lrea%d with
methyl 1od1(£ean|9md aaﬁg ff] Lihmel] aad 50 %lew)tsedmm hagwn?hsfodxmoi‘i (i]t']()ZmL 4.58g,
520 G0 0 AR R PG o 1A S of hA Fc
to a volumeloflye 50668 \Waldved bgpmdil{mo]a vl hef3ine (S@th].l)emﬂ et (ﬂOHﬂﬁl Ul layers
v o EERPOELSoFE Y 80 PR AL A TS PR i
(Na,S0,) andehaentrat@ah édvacao g‘for@dahermokiuct(izo 5 Qé} 9% as lighedllow bhout

rifica on- Part D. . Pr 0n;
[00490] Parg # gretpara{l(l) (-(?-t but§,|4 SQL?do Ll oxy hie?)lzl#)é/r.lmldirt???%iﬁbhgglone.
[00491] A s@&ﬂlo@&9ﬂﬁ5rdﬁﬁﬂf/ﬂd82%‘8]&@%@%428 910l B OfacA(1189¢t Bit. Bmiodl), N-(2-
P C . 80 17.3 | ' .
o 8BS 41 SBUERLD S 520 e dRL SO
DMSO (18]8:7[0117&& ):legaﬁlsea' thiMe@ﬂ/ swagefor Q HO(th_mtxﬂtrabvas tBérQl#e’h)ed\ma& copper (I)

iodide (55 11;1;%, eé #X nloll a(ng d V\%‘agsuég/ aas é‘,rOIé %nue for 5 o% e%rjné n. hr 1xt1c1:r% lvslzats fien
warmed at GO&C far tl 8lo B niietiweers then@b\med mnm&str@(mmrﬂamd fml(gﬁﬁrdl te pH 3 by

addition of AﬁgY%%\@OE1C fac1 SOelglffl(\)I}nll 1121? ggture %&g giluk?ed v[}lﬁ} et azl flcegate argcpthe organic
layer was exyractesh with wateb(328 gaturi@@‘%lylbmhni)chlorlde solution (1x) and saturated sodium
chloride solution. The solution was dried and treated with (3-mercaptopropyl) silica gel, followed by
stirring for 2h. The mixture was filtered and concentrated in vacuo. The solid obtained was triturated
with ether-ethyl acetate (>10:1) and collected by filtration and washed with ether. After dryingina

vacuum oven at 50°C for 2h, these procedures afforded the product (2.75 g) as a white solid. The mother
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[00481] Part E. Preparation of
(E)-N-(3-tert-butyl -5-iodo-4-nmet hoxyphenyl car banoyl ) -3
WO pplemgs acryl am de. [00482] To a sol uti on OPCT/L§2008/076594

product fromPart E (3.05g, | Omol) in DV (50mM) at

-20C under N2 was added at a fast drip a 0.4M

sol ution in benzene of (E) - 3- met hoxyacryl oyl

af : r

iguors werd SAGHEE] G Voo oy &0 T TBle, TR o e B er
Flash 65 silicd £9 Qarmd“ghehmng with @0 10@% etityl atqemd: in hosanes5ikhese atoced@Gafforded a

nearly whlteéo[ﬁew% (‘EFE &e%ll;?r&gt%re ;ﬁler- V\%{grfle\%%ré gl]e(%ec?b %’Hg%giolﬂt qtﬁll (ﬂ%uﬁg ina
vacuum ovendidresh, théke)pro]:élﬁi’ﬁs a\ffotdhd hrothre4.3 ty ifeld prddw2tS@4)whatadolid. Total yield:

706 (61,y§oncentrat ed to a browmn solid. The residue was
o8 riturated in Et20 hexane to give a fine powder that

ol,| ect ed '

[00492] Exam eﬁ k’feﬁarz on ok%é%}-tér; F@t%i g—gﬁdg-gxgjtgeﬁ%{xg&%nh% ggl\gcgrée?% %@ﬁ 3%*1)

dione. 1 (3 tert- butyl 5- |odo 4- met hoxyphenyl ) di hydr opyri m di
ne- 2,4(1 H,3H-dioneg;, O NH N O Owe [00484] To a
suspensi on of theogQr ciof rom Exanpl e A (2. 46qg,
5.69mol ) in ethanol (50m ) was added a solution of
5.5mL of H2SO™4 in 5 : angd the m xture was
heated at 110C for 2.5h t e a clear solution. The
solution was cool ed and di ed w.th 50nL of water
while stirring to give an of fite solid that was
collected by filtration, waghed with water and dried
(2 06g, 90% . [00485] Exanplje~C. Preparation of

(3-tert-butyl-5-io0do-4-nmet hoxyphenyl) pyri m di ne- 2, 4(
[00493] Pa_rM tppargdiop gE2-far-bugylid. 6ydijodephenclg] wWo 2009/ 039135

[00494] 2- tE&MQ%&Qﬁ(@@@E%S 3%19916§ Qlas & @srotved\m 15“5@19@ hitHaf8) aRd converted to

eft-butyl - di i odophenol . [0 A sol ution of

the correspozdmé phenemdwﬁh éh%@g ((7%00@@01 h%@wfdwf sq nivgydseids by stirring the

sodium hydﬁog(ﬁl@ glrl)eté’ﬁ%otnf t%f'ﬂ)@rgtuw 13 RSN thE4cax ﬁ*ﬁmﬂ@ H a%tlece/salt bath.
he m xture was stirred until al

Sodium iod 98 de AP R B TEHEL] andi-S4Sieaeil | A6 Ra Tt AR, 2 equiv)

were added $9@5 @(Qd hﬁctﬁﬁ sblﬁﬁorﬁlﬂlﬁgur l@é\lahpdr@on's 2tﬁ;: bl§@ﬂ 'béil}g h&%& d4ile keeping the
0 SOdl um

reaction mvr(wr.s schP &v i ftoeméelf a8 @w“o mﬁm thmulﬁ%m ytiopaas adfed Vb -

minute perl&i $6th e té}n}geﬂt@re ?1%‘19@ fl{)Baé 6°ct 439 536! uthk SR ot HERE At h & ture was
rose no % .3C. This sequence of events was
adjusted to mg:etan@dy SA d)i )ﬂd(gg% lﬂ; SalL af gorgl Het 0\@0% pgriod gﬁ%m)l waith the reaction
[ e ~
empernrURATN L5841, HERATNEH N RG] A0y s i
2L of waterc Fhowetchiengadeft orothe Budthnghfungh weler waehunoeyecogho Kappmxinkagely 15h)

to yield 28 C%é?&oéegln{m@@s%edly(f&g 5?@6Iﬁé;htltﬁ% itleS p‘i‘éJ uE:ted al | but 16nL of

sodi um e sol ution nmeasured
[00495] Pact B. . Prgfardtiop oht-tendmdlyl-3,5-diiodo-2- methoxybenzene

[00496] 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 S0mL 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 91.1grams of a heptane

solution, which assayed to 19.1g of the title compound.
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cooling at ca. 2C, a solution of sodiumthiosulfate

pent ahydrate (20g) in water (1 OOM) was added drop
wor®eosmey 20m n. After addition, the sol uti onP@EES2008/076594

acidified to pH 3 by drop wi se addition of

concentrated hydrochloric acid (ca. 35nL required of

40m. placed in the addition funnel). The precipitate

001 Pl S AL ST B RSGA e2 h ns.
[00498] Ura?ﬂ @3 3;&%?297%@1 1a2wdu1dr) IIQBOh {106g, \;@(lnnmafh bi/?ﬂl%)t Clﬂ({({ﬁg @#.2mmol,
orequv, e SIS B GEH R O LB Bl a s
inerted with hrgoer ThdliteydbuByl-B -Selduodo}mn’bthmythowylb pay@hent s[“Ottaldl@gx]lto MeCN,

: . solutiQn of th oduct fr Par ( 0
dissolved 1nﬁ§ I%\glée SII'I](g spflr:fi% nﬁf):l argon. aI{dra(ei%t et(():l alws?leis %]Qét r%gcitlon gvaz l?ﬂ%h )co 60°C
for 16h. AfieBcodling, tH.r&8ton €& dowd Wwjth ah dEt@&c %i(wwshv)i vstlnda @lnwater (back
extracted WlE‘iﬁj )é?ﬁ?g? c 011' H orﬂmlm(é:ﬁ topg%rgic'n% er:rgl %)var vas %e?ivﬁg{;?)lc %Ihgéf%iﬂ\e d
(CuOAc), theh 2tx1883 &tnmlas%dﬁmnkn 800ad. brinev Abai@rganiolager wak thee cotentated and
chased w1thag geggr%swﬁagntur%ﬁéj w?%regl}nénl{é &g?SeMVé H%{)?%erllt@t JE)%cg?roéﬂ;L)Aft%p%olmg,
the product @agy@itieaed lazfdtratxmanctwashecbwmldanmddmowﬁm eftB5sigdium

I olut.i o tration
heptanes eGRL EEE B R o 0 VR b RE By B IERE' 121 O
[00499] Exapgild E\/\Pl(epziratlc{n@ﬁ(mg‘]l (P@Ftert@xtypﬁ Ephdiake-dA-difydropyrimidin-1(2H)-yl)-
1- (37 [ ef ut I ado- 4- met hoxyphenyl ) pyri m di ne- 2, 4(
z'methoxys‘i'#l)gpﬁny mgt%ae e\éulf 6'2@%] A suspensi on of the product
fromPart B (12.04g,|28.9mmol), ura@il (3.89g,
4. 7mmol ), N (2- cyghgphenyl) pi coli e (1.29q,
79mmuHQ a0d tri i cPpot assi um phos te (12.9g,
60>8nmol ) B n ) was degass by nitrogen
was theN t rat ed with

f or e m' 3 tben psured

{ hydroghl oric ksrod sol ution.
d| I ut ed wt Hgbmg Hletate, and the organic ay eNHa@gMe
éktracted with water (3x), saturated amoni um chl ori de
[00500] Thebotantciaoid (96% )aotam:d) SatsSey lateaang,oddeg)prodindt diomoExasuplle D i Do,

t eated w.th .

12.5mmol), p%{%c ﬁganl('i bpy? %r ), E d%%g éie n’lg, ?gpf)f(%aeaad Bci/tassglpll prhrolsprl]late (5.25g,
25.0mmol, Feqy) w2te. chaige!i ma)thstcleRB/élaskf iTht eolidsl warre purgoth wéh hitmgendfor Hmin.

. The sol | obt i.ned t ate
7o 421 THER AR wip G g RAh LB e Bk
the solids follbwéd la/thealtlmgahﬂmmshﬁd 0%t mhlaldmdrse Dverlﬁgl’(te HPHCy;hanpdi the raaction was
not complet? %1% et léltrlprlg% g\{nen?%htiog/o)locgmslragﬂ fema ng 54 Y %%c u ! ?nslxt%feL“Zars %ﬁ%&d with
375mL DCM\@]&WI 08B X36c RGT / UﬁZﬂ@'ﬂfeO}Vaﬁ SMen inl agepfunelendthe layers were
separated. ]ﬁrlg?%iﬁ\lq tlz{y%} v%js vlv I%eéi rTvval Oa ngm 1] o A eLr-cyas ?rgﬁrq Zﬁ)oI | 9’ II\I%I-LIHJ(J:% for
30min whicly ehangeairthe Ddgbl,aya kolbi ﬁrgn wangc 1@ PelbOO Rip@itddythe @eel-aysteinerin

% K 1Y, %
250ml 5% %%@(}f‘tﬁ%olﬂgﬁ B RERETRYE By 2241 SENAICORAN Yt Mokl 10%
NaCl wash. cldhe IR0\ éxyetyasftichted with 2gm th&dur@rsﬂrsta yar3@minn Aglded, bgrueanbon to

decolorize nf} %&lnjhnilﬁ) bn @lter%(nﬁl%ﬁ lpl{ Oﬁ edll‘flr et %ﬁ(g % {j@%h&{] wftlbﬁb]\/é '1818 M

W th .
uée vgas stirred to dissolve

e so
solution way thdn %ppe{l 601N 74204 mhgkﬁ yE]Jovaodapa’rfhﬂ sotids \@ére ~92% pure. The solids
1-(3-tert-Butyl-5-iodo-4-net hoxyphenyl) pyrim di ne-2, 4(
1H, 3H)- dione. H
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ON /O \ N [00493] Part A. Preparation of
2-tert-butyl-4,6-diiodophenol. [00494]
wQ@2a0e08918ut yl phenol (99.95g, 665.36mMmmol ) was dPGBEUS20881076594
in 1250nL net hanol and converted to the corresponding
phenoxi de with 31.96g (799. Omol, 1.2equiv.) of sodium
hydroxi de by stirring the sodium hydroxide pellets at
wer et S ETBEL b B0 SROFP LR ERERAS 18 cone o
room temp vliBQTix g nRerh] heataﬁ%qw added aad choB 189dubl kegartio Cry3@Bizg 3bhe s urry
stirred over t:l'lg' %‘v% k%l’gl ded?()dﬂe&?{a}{? })n lyo%ﬁsem?igg%gal 5923%1?1? hﬁ:?dnb was added The
reaction SO equal portions, I each
product was hﬁ'ﬁeued; Elditm:iw‘whndaslrm p:ngg/!ﬁieat Zt(@aczmddr%rﬁ %30nmewhich equals a
522-582mg loss in tlgg ors ?-%6;4 olc%%mr%leﬁlﬁﬁda&] rﬂ"ﬁeh%eg ls,di'(\%w fvﬁ @aﬁlgd udth 96l of a
27ml Heptaﬁeenpﬂabmnml MeSiHhgixfure rffhe®va610¢ntnl®d B Cmg/ihle prokha br 23msg (0.4%
tio ! 0
Vs. theoretlcalg?roducgggfdér%%gmf(g\%%ﬁ% %91&%?& g%g{x éo%%@%&%gggr rﬁg%d:%n @Y
crystallizatiom. tSIamphewcreaalimlttcd totselittatafor aralygio amdanalytienl for 2@ detgrmination.
NNH{&ans%) %%Q%K%%%Blﬁhng slurry was filtered, and the wet

2L of water. The wet cake was left
| \V/ . age
[00501] Exaﬁ@é& PE?%#EF Ef@%‘@ G ‘dé}{jﬁfql VAo 3&{%%‘5&%@&& }’tn‘/{;‘?‘dm 12H)-yl)-2
methoxystyraﬂphﬁsylmetbtanestuéfomnﬁMcm@und)IA-tlﬂel Ditle product.
[ 00495] Part B. Preparation of
1-tert-butyl -3, 5-dii|pdo-2- met hoxybenzene. [00496] The
product from Part Bv@assay, 21.6g, 50mmol) was
di ssol ved in 140nL otigcetone. Met hyl i odide (4.2m,
67.5mmol , 1.35equiv.y wls added, followed by 50%
[ OXd (5.0g, 62.5mmol,
. P was stirred overnight, then
concentrated to spprgxrate 50 @PnL. 80nL of
hept anes was added Qp 50&& of water, and the
| ayers were shaken“and sepa atggL\and t he aqueous
| ayer was back extracted with 2 of heptanes. The
[00502] ParoAg ﬁreipa:raiuaycifmthibe-Ert mtﬁihydwx&ﬁdntwdosmaet wice with
[00503]Met}51391 a%ré-butgl-%g(yré i hﬁ al%té g [)%? %iss"ol\%]g%ﬁﬁ sfiking in
430mL glactail ade'ac @mmiumesuit@@ nw@umma@map W@msz‘v@mag 0FGSBH (90%,

9 .
179.26mL). \98%1 E tvgf Eﬁﬁﬁ@% tﬁg 1le8.1nt mlxtu eewﬁasls 1rrt§/drfiorn% Sh. Th_e ie’:aﬁt(on
mixture was pdy@&l)nt@a @ﬁb of cuged gg]anulhmedi to(s?;@d 3@;n1n2 @'ﬁeprmirds, 1.0L of water

was added ailigll?}%qc%l %j{drimﬁﬁf Qg'as 8&(87@6% to %gg n’P%lnr%ixglrd &ﬂLﬁle\ﬁ ﬁltere%ashed with

water and diied(t2 poy ge dpititle pbipiuod K24rﬁdm 89%)( 6. 4g, 28. 7nmol
1 f) ted with
[00504] Parg Irig gregu%ﬁ\f]o& of n%eghﬁ/ 5 pe rlgll%q?’);-rgetlszy o‘Sgrrc’é( %b%ggoaﬁzl nerted w

oxybenzene
[00505] Methgls3-tsHbuyh2-hgdvokye ﬁetﬂmbﬂtzoﬁtwm;l g, 480meol)yEdassinm LhrbDMBIP 34g,

67.6mmol), %cegont% Q%Ogl a\ﬁﬂg gg?eg{a/g %Ugﬁ%g%ﬁﬁaqg g’?%{ggl) ‘A&%taégédlcto%el‘the;rhﬁle resultant
mixture wasthen heetad: td rofluwias | @i [The eikivi tas then Bita@icand tiet Sm)acéwmv%httdhwth

ethyl acetatg(5 o’lﬁ]lg %ﬁg %g & Eﬁqllud3 ¥he @& (%qce\%rgtg%&éié W\;alc%%%%)otl a;ll-? fedissolved

nic ayers were was
in ethyl acet@t.ezmnwcmwmm iobitioR wRs BEOWAShabABINMIE] drddeilia0m

concentrate(?ﬁdgfgxg\gcg—wl‘t]? ho 9,?1%& \&Ja?‘t\»ﬁgt{ % \Qﬁ&eé H)%ﬁlﬁ o8 Otar é{ﬁlq ?x’dﬁllamﬁraphy

pt ane, ra ed W
(gradient of §%: t® BO%ﬁtO)\c/hbmnaﬁeo yiPK @kgitk epmpdund Af aenil (642, i8@%). the

onsoa SRS Sl e o sl

after drying 66.9g (70%yield) of the product as a
white solid. 105




[ 00499] Exanple E. Preparation of
(E)-N-(4-(3-tert-butyl-5-(2,4-di oxo- 3, 4-di hydropyrimd
WO 20020 2Hp5 v ) - PCT/US2008/076594
2- met hoxystyryl ) phenyl ) net hanesul f onami de. O O HOB
/OHOOI NH NHBOPNO N+ Pd2(dba)3 K3PO4 O
NHSO Me 50C NHSOzMe O~ z [00500] The boronic acid

[00507] Metg%%ﬁgﬁ%ﬂ%ﬁe@é?yl%g@g%i %THB&% é9 %fnﬂ?o ghigén?;go‘;@ter G590,

10.89g, 19515m61)%nmcﬁ’ﬁi21§ cia)® (§.45558.50manphBer (wmmL)pmﬁmmhaum(lsomL) were

added togetl%éoitp uﬁ?xg g}{)%l'%HNeaS ﬁxg{l Oﬁér)??%?rgﬁg l}‘ame \én\{e rtl?re G a{hg cootle% to room

temperaturef filtereli@ifotigh celitodnd 4heleelliclvastat eith mﬂla&cpaﬂ"gfeﬁﬂtrit@ maSl tlmm d

concentrte QR Rt gt GG el Fome PP E e B Syl o i e ren
washed withadat&rQad bifined aihk basic exx&r:ng hiien dHIRL, ﬁlt&hdmv&id:ohdmtratechmtdemwum
[ stirring overnight (- 2%
toy'eldtheﬁv%’o"%’lp%‘&d asn;gﬂ’g{g%és lt()%ﬁ)le reaction mixture was diluted
[00508] PartDt BrepﬁiﬁniofD@AtanmtﬂFﬂ&nﬂthdz@%@riethokpcaatmhﬂ)phﬂmmihommpanoic
was shaken in a sep funnel and the |ayers were
separated. The DCM | ayer was washed with a sol ution of
[00509] The@r(ﬂgctlﬁoﬁy]%ﬁre IOn@6.44, BSOmthbDorhiadiEsoBed ortolu@@rR00mit)i This mixture

was heated %E%E‘\g (a qrﬁlécpag\c%lag%leo% )f ?Jéeo(aréliirog% tan eagg/e%[é%w% 23mL total,

76.2mmol). 31@1lé'irrrixtt1fe6)ais theh reffuréd forexth. ﬁ‘he ﬂanlﬁ@ Wlas theh Nekdd@Bd Walsdfn,trated under

vacuum to c\%/rﬁ?ﬁ%%és taﬁl il&? (@3 cgugf: Pt@a colm(gpu ha was h%%léec]\ﬂa t‘i1e n%xtt reaction.
[00510] Part B. Patparaficnrdf aethyl X-eok-thuyil43- (a,neﬂmcbtetraitydrﬂ)pyﬂnnmlugr(zﬂyylﬁ -20.
wet cake was washed with DCM The DCM sol ution
‘then stripped to give 6.74g of a light yellow

[00511] Thepedduct. frohhBars I (2 tl43 gvé69.82mmOD Sarga(l @4g, TAbnsdl) adisacdizzacidelacial,

35 PCT/.US2008/.076594, o heat [0 .
200mL) wer&ag%ﬂ? T. 11512 w)%swag ﬁh&n g?ﬁ%ﬁfi tw@@lﬁ fo[rﬁlgyb'ﬁ g(éll%vreg by concentration
under vacuuaoigivetag bil. @o gddiMed.addedmedthindl@1 3nilgpadteehypacatate(350mL). The

.m xi ng. . 80 e n s added and C

resultant mli(tgre &53% §P%ery|]t% gtaxgl.f%re §4§¥%1rv¥li/ere%§ fPrecipt é:ﬂg %/Oé’rpg ‘h ?ﬁ\?\éesﬁl?%%sohd was

filtered off a@xd chashed Ovith alsapll ameunit nf Pehdnob{i 8mU)dnidIthen airgltied tooficl@ B0 tifle '
ed. The product was filtered. Filtrate

compound )3 GESORTs A6 8%9? 1.21ng/ L at 210nm and 1.35 at 220nm

[00512] Parv\Ri Elepaatital of 3 dert-bEPl- @2k oxavsishydnoptyhimidin-3(26h) -y 1) @rm&h&@%

0oss vs. theoretical. The wet cake was washed with

Onl of a 27nl Heptane:22nl DCM |Im MeOH m xture.

[00513] The pin@lueiesim Emﬂb(mjégi 16. 55mg!bl);|_mq£lhandl,((70mb) alﬂﬁn’gahélﬂ)roﬂ%n (V@mL)

were added B)g tg k‘h fnb %rﬁ Evglgﬁ#n \s&gxad Iyléﬁ% sel?{i ul-%;[] (hﬁréloger{%ﬁs s%Hmon thsulted.

Once homogenhysst asdlutioatol aqucmSamphre Shydmemdae S b8k pwisaddal. i The stixttre was
then stirred é)r C]IZh q}al nYIFx]{u% v@z{]sqhe%rzz%rll ead unpgrrva%uumqg treenqorve aetolré)arr]uc sol’\\llt':\{lEce
ow any r eSI

followed by the addition of aqueous hydrochlorlc ac1d (1.0M, 80mL) that resulted in solid formation. The

acid.

methoxybenzo g

benzoic aci

mixture was then concentrated under vacuum. To this material was added hydrochloric acid (12M,
100mL) and the resultant material heated to 100°C for 1.5h. The reaction was then cooled and water
added. The resulting solid was filtered, washed with water, and dried to yield the title compound as a
solid (3.55g, 82%).

[00514] Part G. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxy-
benzaldehyde.
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[ 00501] Exanple 1. Preparation of
(BE)-N-(4-(3-tert-butyl-5-(2,4-di oxot etrahydropyrimdin
WO 102059133 ) - 2- et hoxyst yryl ) phenyl ) met hanesul POTESE00&076594

(conmpound 1 A-L1-1.9). ONH NOO,0 On-" N H
[00502] Part A. Preparation of nethyl
3-tert-butyl-2-hydroxy-5-nitrobenzoate. [00503] Methyl

[00515] The %B)gu(g wt%ﬁ%é m%r%éir gé%ﬂvg{jﬂﬁc}j%? ;’f}{rlcrﬁ}ynéﬁ?rgi@% 0L, 559mmol)

were combl@ﬂ and thé mbaat mas sefluxkddod2ht foloweichyl Cbnwgtramontuudee vavasm to provide
a light yellm_a( ?gl gﬁ% d pr%l\l\#slﬁlﬁ\é\gl}dgwcgs { fs%oﬁv%\d\grlé {el(;:r% l¥pTO I'QI} &?%?e{ﬁ)’ the solution

cooled to -78°€and LiAﬂQ((DrBML e, Mmi) shs addedislbwly oRerdminThialerneambiniop the

temperature rgriil -?%"y(‘; g'h? Quxtiire 2 lilzvr g%ﬁ’r '9 7%(% %\h/ag‘bd il %§%?)g vaag alae‘%a%d w1th

hydrochloriceedtdi(elq. AT, ZShfL) at:€8“@atrée mivitt waewwasd & loomeeinptecatyre hrtd ethyl

acetate was %drd ni’h(e&ay%;sowyl\é?%seetp?rﬁtgd %rlxdttbee dqglgdus %{}9% éz%lslgeg gv\’nw%g% e.lc%fdg. The
organic extraio@ﬂﬁ@éﬂ:orﬂﬂmdd abd w@sheqbwnhhalfmtmﬁtedmdihml bicarbonate solution. The organic
layer was dr%d{f@{e%ed%%{l X(fncegitrﬁr:@ ! ?gée\[ v o ulgr:n o yip) ylblg %gglt% gm?é %gg gézl so%@q’ﬂg,
96%). 45. Omol ), potassi um carbonate (9.34g, 67. 6rmo|)

[00516] Pa e Pena?r t)gon o) rrfg% ’tea‘? l?tlc-)meé El?%dS u'ltfé Eye lzﬂ@l? y@glhydro- ?yrlmldme-

24(1H3H)\dﬂﬁethen heated to reflux for 16h. The m xture was

[00517] The gro%%lcttprdp%n?a{l] fopatt E (:1 B%%%bmglﬁwglﬁd d\{gfﬁ?%qr\b{g%depﬁel-?hldydhonate

e resul
(0.853g, 3. lﬁmmole wereatisalverhid dichlpammetinme (¢ 0mb). 03 dlid podssivenliesrdwtoxald (0.737g,

6.57mmol) wehs agde@é)oﬁ%g%ls%taﬁro(} qgrrr}%gregu h%heol%gfi‘tndt%a%quj%)hﬂfdn WRS stirred for

1.5h at room:tempmmlreatlHdiqunmdeHCV(éﬁmUmohmomwamdded dndtthevaixturdreas stirred

30min, and %151? gg;%t eC%tht r I f gﬁ(%{}.@ll‘ﬁ %gugtﬁrgg gCaPnrc am%} DS ﬁal?d‘ced and
dried. The thatériad wanpmxﬁadlbly aﬂuramdmomatég‘tﬁph;t 2n sifgdgel us[llWB] Part C.

. at i 90 et h 0
dlchlorometga }I)neghan elu%nt ?bt%/ Ele tlﬂ% ﬁom)Po ednazs 61 as?hd (1.1 %6’580\{\%
[00518] ParPD GQ#}@%@B Bf Wit@ﬁ OQ‘EEDN(@HQ@Y‘[-PWW]4-¢kXdWiahydr0P}'fimidiﬂ'

whos-hert - |- 2« -5-nj trobenzoate (10.42g,

1@H)-yl)y2 %?%‘#&%?#?yé@ﬁngé%’%?%msh, 10. 899, 195ml ),
[00519] The gonodoetiobtmine th iroPard H (( 3g, 2IPmntsd), Homd1 725 e, \A/&@%nm@nmﬂ)lmmanidm
chloride (0. iB% ?E&mmgli wgiq}d)ded\g mle’ag dcff getrtaﬁ)ﬁi%tﬁr%{é (4&&35 etcheclﬁdi Ii(ﬁ%ir‘? and

en rerluxed ure
water (12mIc)o dhe siuﬂrpwasdmated toe?ﬁﬁ@ fattmin, arfdithanepeldd torambisghtempératuee, The

solution was[afﬂgeredq rou%?h a ng a}{vaglte ﬁ(&gf WaSthIE w1|ala&19 é;bl O(I&gléj Ialjld hﬁr'él h)sll

con vacuum and di’ ss
concentrateioitatagund @Cso)id. Thegesubmg kelalntas dpbaltddam ethzdswetttte (100mL), and

the solution W }M‘% wg%ed%vgﬂ w?@f ﬁbmﬁgqubd’ ted &ver }Eh g it ggg hnﬁ/ d%)r%grﬁ%s ef'd off

concen r vacuum

and the solvgiite¢nibvedender vdceurs emgivruthelaraneaddusi is a(y3!108 golidI(B8MH2)-

00520] ThelsB2A3mE 3! ThoBmoWERREBE th Blnioromethane (s0m. d

10520] he g 300 Ao [ AERRANCETh Bonlgrpmstane G0m) gnd puridie,
(0.512mL, 6:33nnpr )oqme um;thanesulfonyl chloride (0.181mL, 2.32mmol) were added and the resultmg
solution was stirred at room temperature 16h. Dichloromethane (100ml.) was added followed by
extraction with a 1N aq. HCI solution (2 x 50mL). The organic layer was dried, concentrated under
vacuum and purified by column chromatography on silica gel using 98/2 CH,Cl,/MeOH to provide the

title compound as a solid (480mg, 39%, two steps). m.p. =260-261°C (trans-isomer) 'H NMR (500
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acid. [00509] The product from Part C (16. 44q,
69. 3mmol ) was di ssolved in toluene (200nL). This
WOorRoops®a3s was heated to reflux and acrylic aciRCEUSAS/076594
over time (I nmL of acrylic acid added every 3h, 5.23nL
total, 76.2mmol). The m xture was then refluxed for
24nh. The mxture was then cool ed and concentrat ed
. s | il e
iz, DMSEPER ppbESHT D, TP GISE e S8 ERiRLA7sRE Sl B o
2H), 7.13 (&, éakﬁtiHmlH), Fﬂﬁ)ﬁil@ﬁ e, HE 7.2P(d Pras. &4, 8H), G125t tJRid.5 Hz, 1H), 7.51

oo G PSSR, 21 )
[00521]Eng%ﬁl‘lcejQ%gieg%?%q%w&g-ﬁ;ﬁ%gégmg%i g]z% Ao %%%P?d}%&%hﬁ(zm-yl)-

2-meth0Xypilfbmﬂlﬂ-dllvmsinylhélﬁn)ﬂmledesukﬁonﬁmﬁb(¢Qnrp0!l_181 BhL1413).oned by
concentration underpvacuumto give an oil. To this

oi | was added net ha[ggjrﬂ(13wL), and et hyl acetate

(350m). The resulfamuam xture was allowed to stand
for 24-48h wher eby
solid was filtered
of net hanol (10nL)
title conpound as
F. Preparat|on op

ecipitate forned. The resulting

Wf f Cand washed with a small anount
‘ pair dried to yield the

(15. 269, 66% . [00512] Part

3-tert-butyl - 2, dr\gjpyrl m din-1(2H) -yl)

- 2- et hoxy ben20| ¢ aci d. [ 0D ﬁ The product from

Part D (4.52g, 13.52mmol), nethanol (70m), and
[00522] Patt et rPadpachtiofi off diethyl Yl@drb))y(4 nmmpheayilaiedhylpi@epﬂoexte The
[00523] The it etc?)&goﬁ,r\gz%afﬁ Efeg%rgé as escrlb?,| 1gqragln A S,al(l)ﬁrg M OE OUS
4:1515- l52&(1199@)1sl—debmlhgwd@(ﬁlOgel%%n@vﬂ) aﬁ&dicﬂaybﬂws;ﬂxdnh&d@ Thpe
19.85mm01?h'%ge UG o NES ndttljgﬁgd é/ftlln £h glq 5818{10 1(?"30&1519 %eﬁ%‘o lﬁg {n mé%%ol

eh concentrated under-vacuum
(0.993mL, & é96pemil). The aéshivme chdipyangh eoletihd iwtak stirredfl 21ae$ue@m Q_mperature_ The
reaction mijf“{grv%% EJctPach[e vﬁt%ld%hfo% n%ﬂang @U{n%%fblﬂ%ec{ IlfI s?t%g&era aﬁ%lolm%m
or mat 1 on. ure wa conc rated under
chloride (20nalgu 0he ofEanit hys waa beparateld, duiwd alabldmebntrytdci wclet Gcingn tgiralvide the
Q the resultant material heated to

title compo"i’ﬁjtzf’Mafge Sfré?? fjlg1'g9}?eact ion was then cool ed and wat er
[00524] Para dicdl dPrepaifhien ofaBathytl phigrogbmtrdplmm&l)nidtﬂyﬂ;ﬂmmﬂpnamshed wth

[00525] Th{ﬁgf)%t ?rgﬁkg%igﬁ %g%% &0%%2?7&%&% b ta'b&s ?Vgggrlt,]%&loromgt#ane (10mL)

and treated 94th gripthetydiphpbphine((2984ngdl 3 80ramel, rfalhwbd bp yJthmerquppull(nmd)@@l’k@g

3.46mmol).b%§x8%%§sds? :rgcg%lrg%g%&%%ﬁa&%] 81“{)%1%3 %091;{16) %s c%lcentrated under

vacuum andhe tesilaue{ Waspag fied By, colvmrodhyonsatagraphy osing silidal gekqlldmg with a 1/1
mixture of I(egt? es/ l’ é?t% g;g&o%ld \ﬁlg{lﬁe %n%urpdeag ag ﬁi é%&em r,n4§§’} }’.Ir € was
et txed Tor 718 1“0 uhder

conce n
[00526] Part 45 Lﬂnmat%mompﬁ\ZD -tie(4- (&(3 -tegtkuutwélf(lz dulicxolegalydropprimidin-1(2H)-yl)-2-

methoxyph ggg ng‘{c_n;orow )p%Q ydgeméesafo%%%gved I n tetrahydrofuran

C0O0 to -78C and Li AIH{ O Bu) 3
[00527] Th‘( IIMucllwnp@)redAaExadul@d Bart @l (y0longs 0.32Dmmole \wasl teeated with the product

obtained frd’ﬁ?i)&rl]ltt &Eh@%#ﬁ%e?ﬁr@%ﬁ&%&”&%xﬁ r e égflrt-ﬁlgnﬁlé 16 (fﬁ; Ito

stirre I 'on was
provide 39mg eftthe titjechomppiindr i T3 NMR (800 A8z, DMAO-@ il ppmat. 36 (EB‘EI) TRk,

1=6.8Hz, 211?9 %‘bb‘{ SIURS IR Hﬁ?‘ 312§ ¢ f’&r@gfrz?%? g§ ES{{ép zfé‘alfi éghgy% 27, (s, 1H), 7.28

d, J=8. 6HZa%FrI|)eM§ (d, &y2e6 HavdldDyiaHhd 408 Hin 18D, HPI056sc Bl @34 (Fhi).
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organi c extracts were conbi ned and washed with half
saturated sodi um bi carbonate sol ution. The organic

WO 2000039185 dried, filtered and concentrat ed unBE&EF/US2008/076594
vacuumto yield the title conpound as a solid (3.73g,
96% . [00516] Part H. Preparation of
1-(3-tert-butyl -4-net hoxy-5-(4-nitrostyryl)phenyl)di hy

drq- pyrimdine- 2 4(1H 3H) - di one. 0517], Th roduct
005281 Exagpe 3P Biapathiondf (DG ey LR redhestig B
dihydropyrifiridind-2, 00 BBl dionp (@aipbaiainel1-{.02)853g, 3. 12mmol ) were
di ssolved in dichlorogpthane (50nmL). Solid potassium
tert-butoxide (0.737g,j 6.57nmol) was added portion
Wi se at room tenperagtrgyg The resultant dark red
solution was stirred fqi§ 1.5h at roomtenperature. IN
aqueous HO (50nL) solutit®@n was added and the m xture
was stirred 30m n,
di chl or onet hane (50
was separ at ed and | Rt erial was purified by
col umm chr omat og a-hyo gel using 99/1
di chl or onet hane/ net hanol as eldentr to obtain the title
[00529] The&ﬁg‘%&%}g(?ung%vag ]plséggrledj acggr%iﬂig the D occ):0 Ures[dggzﬁ%gci in %@(Qltnpie'l, Part H and
reparation o reparati on
Example 1,(Haxt Nasing-thSprbéuct olitained in Exfiipld 1 dPaok 6t(6¢ma Byldhomyl) and diethyl 4-

oo R P g0 PO e

46%). 'H I\EMIF o?.mgm)lz, DMS0-dOO05 FBBd1.37 (s29199 Paid [t) I=6a6kid, BB A6 (sn3H), 3.79 (t,
; 0 :
s 2 L 0 B8 nf PR K -0 ) 378 Rt

) . sl vwas, heat ed t.0.,90C 0. ] o
1005301 ExirpiTL) pecfilich LM K0 B Bl SRSl Rl AR Brin AL o130
2-methoxyphety)el-8dorovingd)phenydmethdnasiilfaperhide écompOeyid IAnabhdll wi t h
et hanol (20nmL), and ghe filtrate concentrated under
vacuumto a solid. e resulting solid was dissol ved
in ethyl acetate (¥00 , and the solution was washed
W th water (50nL) d/Qgied over Na2SO4. The drying
agent was filtered off %and the sol vent renoved under
vacuumto give the i ing adduct as a yellow solid
(830mg). [00520] T oligd (830ng, 2.109mmvl) was
' e J0d. ) and pyridine
(0.512nm., 6.33mMudl) g asuldonyl chloride
(0.18I nL, 2.32nmml ) were added aNd the resul ting
solution was stirred at roomtenperature 16h.
[00531] ParDiAc Hirepaitien diahehy] T100(4)nitnephemdaethyfpbbipbovatk. by

(00532] Theﬁt?%%ﬁ%x&!)l}%gyvgs b zgre%%\s'i dg%-ribéﬂn ﬁﬁ'gr“W#égt. A Bl Ode: ciie

, concentr at Under” &vacuun
4:1515-15280@9) (Tiht peduds yroodlxampled) Portet GgPagHy726mmsl)Ivwas disgpdied in

dichlorome{ggljlegg(%%ﬁ agxd ?&%gﬁlnél Mg@{%sé ?c\il\dgtﬁogl;ég go%tﬁﬁ?‘%nnigé)is@hg g&ﬁ?@%@%m
(2.5mL, 18.0mmabs The mintyry wasHtioRai(r500 tej_r@?raw 20 0%). 81 8tn of half saturated
sodium phog%(f%gg%{ggzgﬁgfkvaé %ﬂ’ﬁd :EQR{?'Q? g}?&%lﬂlﬁo%g% C?(gnfﬁ)%gkh’%o and
separation § theGesutting drgdni iplagse. Pld)qrganiclsBlufioh wak=dtigd Bidzqonddrljratedurikder

= = 4z, {..325 .
vacuum, ang gff% g%ﬁ%&%ﬁﬁ@%c}g%gﬁ?%%hg iligglgggza gfﬁémitin.;vg% a( 1((.{jf’jl’n1xture of
hexanes/ethj]:@plﬁt]ebg(:) pr2¥ye the tige ¢dmspoutd-hs an :blﬂ (BOmEs43%DH) . . f
onssalf ok OIS ROPB SIGRLE, S SEARISH SRRl
methoxyph@q‘yh-_l1ﬂ@pgvi13yﬂ))3henyl)mgthh1gs@5}rﬁghzgmiy¢.) -

1- chl orovi nyl ) phenyl ) net hanesul f onam de (conpound
IA-U-1.3). O
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NH '"OCL OO OI1I N S\ HJ[00522] Part A. Preparation
of diethyl hydroxy(4-nitrophenyl)nethyl phosphonate.

WO 20383135The title conmpound was prepared as deBCY/U{08/076594
in Taylor, WP, et. A, Bioorg. Med. Chem 4:1515-1520
(1996). 4-Nitrobenzal dehyde (3.0g, 19.85mmpl) and
di ethyl phosphonate (2.74g, 19. 85mm|) wer e conbi ned

and treate et hoxi
100534 The P pRRAFE ™ FtEmUGAHE Aok CORRH T MR PRCUT T g e prodct
prepared in Ex@éhplé BIPGSt G M6utg, 0829&\1&5018)talcd€di‘(ﬁﬁig tb2he }ﬁbcedmemlescrlbed in Example

nper The r 0 act.ed
1 Part B an| E OB B R A RO TS B AT VA Oy G gl Alans
isomers. Re@diiehbds/APLChpsmaepr{phRrstyaratibh esing Qé0R1 0% gy@entmﬁ&etonltrlle in

rat ed ncentrated u C
o1 seoiy RS e BB AALEN S Pl oM B e
DMSO-ds): 855 1.37 0)BRAY L. 7Pdt 1=6BH2IEpa06 (s Bi), B77 ¢ BHH$L78 (m, 2H), 6.62 (d,

e, 8153004 0L SRR ALEL Y. BRSSP0 S 3528 B
2H), 10.08 (slitEg,abveds, i1A).di chl or onet hane (1 OnL) and treat ed with
tri phenyl phosphi ne (998ng, 3.80mmol), followed by

[00535] Exaldpl 8. (rgmtition of (TF)-die(4 (262 tet;butyd-54Basdixptetrdiydropynihidimel (2H)-yl)-
was . stirred ature for 1 €«,S0l ution

2-methoxyp%£§l)-§ ﬁSEWfWQ?@H%ﬁ%%@V il dém 5 & %“H‘zﬂ?'e@. e was
purified by colum chr tograp using silica gel

eluting with a 1/1 mixture ofsfhexanes/ethyl acetate
to provide the titleWonjouy ae an oil (262my, 49%).

[00526] Part C. Prep 'o

(Z2)-N-(4-(2-(3-tert-butyl -

din-1(2H) -yl ) - 2-

met hoxyphenyl ) - 1- cl o ylJphenyl ) met hanesul f onam de
. [00527] The progyct Pprepared in Exanple 1, Part G
(100ng, 0. 329nmol e) vva,sotreat ed with the product

s & o BB S5 LB i

(53mg) fronBEf@n[ﬂé 4 et Aiukihga e@ NI predierdt idf MeEn{t310 0h OiHs,aqiAWBIridlGyrbacetic

acid prov1de§ }_ﬁé tit c91Tp<(L§n§ a%‘f—ﬁ'_‘?hdé%%)'g tH BH\/é( @p@pﬂ%ﬁﬁsp %% p&)‘n .33 (s,

9H), 2.60 (t,J=8.68z,deL), 314) (s, 31{)23757(@,,J 4.601z, 21A) 289 (s( 8H), 838 (G D1 mzl) 1H), 6.87

(@, 17220125 o, 36 a8 268 o T B30 48t e
(00537 Exapnale & TP PY SLGOP e 1o PYr Brg P b RGP AT B2

methoxysz)-zdﬂ%y(qma@y)methaﬁhsﬁl@onﬂmﬂ{e IddnipbiinddiAchB-1260npound
IA-LI-1.12). O NH 'OO F

4- di oxot et rahydr opyri m

[00538] Part A. Preparation of 4-(bromomethyl)-2-fluoro-1-nitrobenzene.
[00539] (3-Fluoro-4-nitrophenol)methanol (1.24g, 7.25mmol) was dissolved in dichloromethane (25mL)
and treated with triphenylphosphine (2.281g, 8.70mmol) followed by N-bromosuccinimide (1.548g,
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[00529] The title conpound was prepared according the
procedures described in Exanple 1, Part H and Exanple
wa200Pas4133 usi ng the product obtai ned i n ExanpP@&I/L$2008/076594

Part G (50ng, 0.164mmol) and di et hyl 4-
fl uor obenzyl phosphonate (40.5ng, 0.164mmol). The title
conpound vvas obt ained as a solid (30nyg, 46% 1H NWR

8.70mmol). ‘(j[i% nwe ‘Wff;ﬁ 1rreg gr)@or(l%lﬁ%gbture % %é} ?Vta‘%ﬁzﬂ)%&% (ﬁuﬂﬁl_ﬁromethane
(40mL) weré a@dbd (amyl thekdygani€.13@r (vak separdtéd Sidlzlriedl Hhe sFlué@ ab, concentrated under
vacuum and‘ézygirf}gc,_%y %}u};%ir cehr%ln}ag %(r%alrl]ly u%_glg 5111 ca geISelt(ti%g “;Jl'tll_lba "5/1 1L19(g1§§ Qt]
hexanes/ethyZkethle (alproTdd ﬂie tide tonipotind asB-s0IR] @-2dg, %W .et r ahydr opyri m

n-1 ) .
[00540] Pa'g hn&fﬁ%’%‘}%ﬁﬁ ef I’ﬁl)l/ ﬂ}yl i ﬂflPrl(J) o4 r Iblt\f?br? ﬁy)lpr?ﬁ ¢ rl11 9?35ter'ret hanesul f onam
[00541] Thaiﬁoduetcpmwddn PMIAI (1]27g)5 436mNIl-] wdkradaleﬁ t@(ﬁiethy[phlosphitb (SWLS\

54.3mmol) ?}d L}%e? ?310% h%a 'é\%]();/) E a.lgflt S%Op gfé eéicé(sf 8&&3’&5’110‘?%}“& was
removed bythieéting undnmmmnnh and the pesioa sumbcad tadeduonn dhewnatography bwrilica gel

using 99/1 &Aﬁ':}ﬂoromet alljng{m ragcr)n a%xlule\/% go ob%?n %]e c?ﬂ%&t?%%al#g&% a(s %g gm)gglg)

[00542] Part&s Pdapelsanbn/@fc(E) -N-(43 m@ndm(tz Adiieotetr@ydioppmidin- Hakpyl)-2-

by, 4RO nof (dlethylamno)sulfur
methoxysty r)l ff‘l&%})}%’ﬂg@ﬁw&gﬁsu 151 rrL 18.9mmol ). The m xture was
[00543] Thegiroducedds@aibed mdmahqﬂqm PattG &380g, ll'B'ﬂlmmAlCS ohsitréated voth the product

described in dad‘t g% tOrl“'}{gg %lnbm(ﬁg ?ﬂr(rﬂn t%QFe}Par%cee ?r% m'i‘jrlbe dlz]?X%ﬁl%\ﬁ ?art H
and Exampsecl Bneitlito provide Bheg ofabeitle coppamga il YMFh @98 ML DM Qyddxi dppm

|
17wt gL RR RS B, SORENLE Rt Mader aerii o200 s
(d, J=16.5HgelH)£T. mdnngHw7t44 (a0, 113‘1117:52)(@ LIFFZeGH)Zf, 1H) &3 (resVet figs (s, 1H), 10.35
(s, TH) acetate to provide the title conmpound as an oil

> (215ng, 43% . [00533] Part B. Preparation of

[00544] Ex%@]@ T( g@%ﬁ#ﬁ;‘_N?(rzd(z-?é‘le}‘t'-ﬁu?y]-%-%2,ﬂ-'dfjoix&’é{?&h‘ayhFo%%&fd%@%éﬁﬁ}l)-z-

methoxyphengéysioppipebpteny Dimdithan esubioriamyde)(pivepoynd elBdi@sul f onani de
. 109 WO 2009/039135 PCT/ US2008/ 076594 [00534] The
product prepared as |[gescribed in Part A (100ny,
0. 329nmol e) was trﬁg&mwith the product prepared in
Exanple 1, Part G (96 0. 329nmol e) according to the
procedures describedYi nOExanple 1, Part H and Exanple
1, Part Ito provides3ng of the title conpound as a
1/1 m xture of cis/ i soners. Reverse phase HPLC
chromat ogr aphi ¢ >se d & 40-100% gradi ent of
acetonitrile in ri Nuoroacetic acid
provided the title conpound X5 aNsolMid (20ng). 'H NMR
(300 MHz, DWMSO-d6): 6 ppm 1.37 I(Is, 9H), 2.71 (t,

[00545] The]prdLISfM)tallin)as dSclied (is Exadhfle 1,.Par?l ((8mg, IPo4mtol)8val dissolved in

tetrahydrofoa gm?;a gnd t(fegteﬂ }yéltﬁ%g)l_'snlﬂzcg ég% 12/[ Gezh sc&&tg)pli)’l] Eﬁﬁ_(bmH%H?n%@) 6?(" 8mmol)

followed byJpaBaditsi aceta@dH0, 7nD0.083 1(menol)l Hhe mb@ur8 Yaf stirred R)r30 min at room

temperature followed by removal of the solid by filtration and concentration of the filtrate. The filtrate

was purified by column chromatography on silica gel using 98/2 dichloromethane/methanol as eluent to
obtain the title compound as a solid (21.6mg, 70%). m.p. 265-266°C. 'H NMR (300 MHz, DMSO-dg): 6
ppm 1.33 (s, 9H) 1.50 (m, 2H), 2.13 (m, 1H), 2.27 (m, 1H), 2.69 (t, J=6.6Hz, 2H), 2.94 (s, 3H), 3.63 s,
3H), 3.74 (1, J=6.6Hz, 2H),6.84 (d, J=2.6Hz, 1H), 7.04 (d, J=2.6Hz, 1H), 7.14 (d, J=8.8Hz, 2H), 7.20 (d,
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[ 00535] Exanple 5. Preparation of
(E)-N-(4-(2-(3-tert-butyl-5-(2, 4-di oxot etrahydropyrim
W@l2009039589 - yl ) - PCT/US2008/076594
2- met hoxyphenyl ) - 1-f | uor ovi nyl ) phenyl ) met hanesul f onami
de (conmpound 1 A-L1-1.5). 0 SO HNHN'10 ONF
[ 00536] Reverse phase HPLC chromat ogr aphi c separati on
f ] re of cis/trans isoneric materi al
J"SSszﬁﬁsgﬁgf %égHﬂgﬁéq}ﬁe 4, Part A using a 40-100% gr adi ent
trll 9 C
[00546] Examrpleat?gé gpatr tloh ofN (zg (%ge#égﬁ‘ilg ‘?QH%IJX ﬂefr!\h&&%ﬁ%?@{dln) 1(2&&192-
methoxyphehmmp’h@t@/l)\;ﬂdﬂn,an@bmanh@e (ctﬁ‘npppxm I]A-Bs-z(lsl,) 9H), 2.60 (t,
J=6.6Hz, 2H), 3.01 (g, 3H), 3.57 (t, J=6.6Hz, 2H) 3.79
(s, 3H), 6.46 (d, J3P1.3Hz, 1H), 6.87 (d, J=2.2Hz,
1H, 7.14 (m 3H), 3 (d, J=8.8Hz, 2H), 10.02 (s,
1H), 10.24 (s, 1H) LQQ537] Exanpl e 6. Preparation of
(E)-N-(4-(3-tert-butlyl -9-(2, 4-di oxot etrahydropyri mi din
-1(2H) -yl ) - 2-
nmet hoxystyryl)-2-f ophenyl)nethanesulfonan1de
(conpound | A- L1326 4PQ Nis'-1 H [00538]
Part A. Preparatilon @ Y
4- (brononet hyl ) - 2-fTuoro-1 - nit r dberhene [ 00539]
( 3- Fl uor o- 4- nltrophenol)nethanol (1.24g, 7.25mvol) was
[00547] Theghralnc obeathel Bs dhisadtled indbsainipdes PaptIr(it) Smega 0. d8hmel wasldisdotviad in

methanol Rl PR AR R BE DT B COB2 e POy FAE Y or asna

room tempefA@ké {dﬁza[h%wﬁﬁﬁdgen 8T1760'ﬁ’imb1) mixtlie was fltepedehivagh cliterandd

concentratecglln C\lﬁ?ué):% 1oy g thaett %Zeiﬁtgnﬁ%un s a s@%@é%&g,% t ﬁ'}g}d % 34°C 'HNMR
(300 MHz, DM}%@F%MS)pBlelpﬂf(&t%ﬂ 2684, dFﬁi gldlz, ZHIIné 8s s, uH), dr93v(/a§H) 3 70 (m,

db I
2H)374@tﬂff??{ Qra hy u |%§Y§% SlﬁngBg I:ﬁg m{tﬁoaugyl

[00548] Exam&))fe 9! r}erapaéaguog o}(@;}-ﬁ\lg (@(% H%B@y%@dﬁdl rzilg\fdrgpilrl%m t2ﬂ)
yl)styryl)phé?lyéplathandsuifbnatindd i(@itpgiind IA-L1-1.16)
3-fluoro-4-nitrobenzyl phosphonate. [00541] The product
prepared in Part A (jL.27g9, 5.43mpl) was added to
triethyl phosphite mgg 54.3mmol ) and the sol ution
heated to 120C for Ih;l§ After cooling, the excess
triethyl phosphite wW&s Orenoved by heating under
vacuum and the resid subj ected to col um
chr omat ogr aphy on § ca gel using 99/1
di chl or omret hanefyye Z o0 obtain the crude
title conpound ag ,) “ 00542]Part C
Preparation of
(E)-N-(4-(3-tert-butyl-5-(2, 4- dd@xotetrahydropyrinidin

[00549] Part A( 2’1’&)alﬁharrcg‘ meth 1 3-tert-butyl-5-(chlorocarbonyl)benzoate.
-f1 uor gphenyl ) net hanesul f onam d

S
(005501 A H{ﬂé@@&é? er%‘@ltvﬁrSo &hoxxs%sbew%@awr%cmgm és. Qmméupfep@ed by the
method of CaRS&IATL., WOBBISIIDI0OA 1 Y\BiSonly T GidrRE (WL atd"EdBp BHDINHF in toluene

(200mL) was heated at reflux for 2h, cooled and concentrated. The residue was azeotroped with toluene

(3 x 50mL )and dried under high vacuum to give the title compound as an off-white waxy solid (9.9g,
quantitative yield).

[00551] Part B. Preparation of methyl 3-(azidocarbonyl)-5-tert-butylbenzoate.

[00552] To the product of Part A (9.9g, 38.9mmol) in acetone (200ml) was added at a fast drip a solution
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described in Part B (5 10ng, 1.751mmole) according to
the procedures described in Exanple 1, Part H and
wWaExwopsa3sl, Part Ito provide 80ng of the titl ePCT/US2008/076594
conmpound. 1H NWMR (300 MHz, DMSO-d6): S ppm 1.37 (s,
9H), 2.71 (t, J=6.5Hz, 2H), 3.05 (s, 3H), 3.76 (s
3H), 3.79 (t, J=6.6Hz, 2H), 7.18 (m 2H), 736 d,
of sodium az\;}i;%lﬁ%az_gk | L Fr?lolbjgg veéﬁn a]'_'i)rH)(ZOgl{é 41'1|(e§mxtﬂq)l_\!2'as fbrr 01( %\Sand
diluted with EtdDAc. ["1@1@5 hic B&&B@is&va&edﬁhﬁhﬂﬁoaiah@ﬂedﬁrme dried (NaZSO4) filtered
and concentrfreé[_cb leﬁ t§132'gleegotmp01lilrgdy asa wh te soélld(zb 8?, %9%5 rahydropyrim din-
[00553] Partn@t h@Wﬁnﬁ%kamym Qﬁh@w&r} Blhﬁﬁéﬂzbdtet hanesul f onani de
grnd I A- L )) N@(@ EJIO 54%‘%: }hqh d
[00554] The BPSB‘& PP ﬁ%%s 3¢ faglgl?m %lanq Ol gedped ghrgtiux for Than
concentrated(t8 @8 theQntB@fbaTae! %oc tﬁ d\gﬁ%g‘l’;ﬁ ﬂﬁ?dl\féd it BMEAb Mdlﬁfdafea Rvith 8%
and tre Wi t of a
HCI (150mLY SR ira o8y, DE R TE D coreRrEhBe § e RSt m@sssved in water,
neutralized wigd doad kdd?ﬂnagleirﬁérﬁte(aﬁd &Bcte®3 QABOMMBAth Etdfhle Tﬁe)oggAhEs wers
stirred for t Q ture fo
comine, S5 b9 T P 6 R S e e
was chromat@frapie@ of isilitd élitthg Withe: T hdxhieAHtO©Ac VRgGiveté tifld @thpoyndeBlahiBid (2.7g,
. chromat ography on silica gel using 98/2
35%). di chl or onet hane/ net hanol as eluent to obtain the
[00555] Pari D! PRp&SRQY AdtheB3-Rrtstyl-g-(£,2-Hioko®trahyd¥pyriniidih-1(2H)-y1)-2-
265-266C. 1H NWVR (300 MHz, DVsO-d6): 6 ppm 1.33 (s,
methoxybengagie. 1 ‘50 (m 2H), 2.13 (m 1H), 2.27 (m 11-1), 2.69
[00556] A mixture ﬁﬂge %uct gf'ﬁaré 23.8(2.44% 31 .Zle)l%li)_gcﬁﬁryﬂiS ac7id 8:H2miB3Bnmol) in
t, J=6.6Hz, 6. =2. 6Hz,, 7. .
toluene (60n a3 015 e gpebtyog B pooiSiapd o], hispoge
residue was ﬁl@%ﬁé@éﬂgﬂﬁﬁlrmm%m OBinidNGh Settic deid(38Hit),and hatedt 6ID°C $or 24h,
1 ,10.29 (s,, 1 : 54
cooled and Rpqepirigh. {The P RS EreEoPRd K SIS SIh S ite R e RLIpPBL of

EtOAc. Thedrgatlc)laydr waemephlem;aitmqlué@h NBMCDHEIZO{:M&&MM lﬁﬁla,rﬂrﬁ&

(@)
(Na:S0,), g T foReERiitn G s e rad e ol il 18 €
[00557] ParflE. Pi@pdration(of 3 argbut{d- B@ndibotanvalsy debipstmidine t2H)-yl)beakdiamad.

s PR b St P o A Gy s
MeOH (15ndl)pip Rt (U5 rﬁL)m&flrrécafommfanh yahicagared. Theresid@ovdsRated with
N, R R MINE T T E R TT
dried (Na,SQ 3 3MeBEd ab®B@ncentafed t?@ve 2 BHKife. solld] THifRntermediate urea was combined
with 20mL of concentrated HCI] and heated at 100°C for 1h, cooled and diluted with 75SmL of ice water to
give a white powder which was collected by filtration and dried to constant mass to give the title
compound (1.6g, 93%).

[00559] Part F. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yl)
styryl)phenyl)methanesulfonamide.

[00560] The product described in Part E was treated with thionyl chloride and lithium tri-tert-
butoxyaluminum hydride according to procedures described in Example 1, Part G to produce 3-tert-
butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yl)benzaldehyde. The aldehyde was treated with diethyl 4-
nitrobenzylphosphonate according the procedures described in Example 1, Part H and Example 1, Part
I to provide the title compound (85mg). 'H NMR (300 MHz, DMSO-dg): é ppm 1.32 (s, 9 H) 2.72 (4,
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(300 MHz, DMSO-d6): S ppm 1.34 (s, 9H), 2.68 (t,

J=6.8Hz, 2H), 2.86 (s, 4H), 2.93 (s, 3H), 3.70 (m
wWQroP1I4 (s, 3H), 7.11 (m 4H), 7.23 (m 2H)PCBUSH08/076594

(s, 1H), 10.29 (s, ). [00548] Exanple 9. Preparation

E) N-(4-(3-tert-butyl-5-(2, 4-di oxot et rahydropyrimdin

J=6.43 Hz, %ﬁ ﬁ'} & %’%@ §1(§¥|(tyh)6%9%[‘zy %\#{5’%5‘39?%% 33%373% i )0“7‘1’60(” Ay 7.58

(d, J=8.46 H2{ 2HNP .84 (sph HOA 0.8 (shy H).
3-tert-butyl-5-(chl orocarbonyl)benzoate. [00550] A

[00561] Exaliiplé w. d’rqfara%roh of (Z)-DutyR(SteftrrityOX(9.4 alidxoteyrhhydenpyimilin-1(2H)-
aci.d

eGP B G e 5 RE3 099 £1

(75mL) and 1 drop oﬂ)DNF in toluene (200nL) was

heated at reflux fo cool ed and concentrated. The
resi due was azeotr pe&ﬂ%nth toluene (3 x 501 )and
dri ed under high v 0 give the title conpound as

an off-white waxy solid (9.99, quantitative yield).
[00551] Part B. Prﬁo. atiofh of methyl
! I benzoate. [00552] To the

product of Part
was added at a fast drip a
2009/ 039135 PCT/ US2008/ 076594 og sodi um azi de
éﬁﬂ 12g, 156mml ) dissolved in water (20nL). The
[00562] Pa xtPEﬁpér%sofslrﬁdWé@Xm?thﬁh4 Aleeberdeeut ed with Et OAc.

[00563] A ﬂ-gﬁ&qﬁipgé‘m\lvi% a ﬁ)l tlc\!\@iﬁ bRl s e‘ﬁ'k EJ]udﬂZQas Stddd d4ted- n1tro-
drie , filtere concentrat ed

benzaldehyzﬁ (dei3d ntnilqll eyredcs%la aﬂalue‘@%f%? £1e66§oq $2ma). gfgnet@fvwethane

(3.51g, 33. 1W nR&Hahol €1 00RILS PREAhixRRe Wis HEBEOM!S0°C for 12h and was concentrated
3-am no-5-tert-butyl benzoate, [00554] The product from

in vacuo. Thgyepidys L& rg@ssolg?d Qrﬁ@ﬁ)‘, aqdnwatsqud)gﬂ)eaq( @Qﬂi(_sM)Né-IsO [edprag. The

mixture wa@drleﬂ @szL 80,)f Mlferddhnd 06hceRARA KN Acds BYidI@the tiM&€cdntiRBund as a clear,
r medi at e i socyanat e whi ch was di ssolved in DVE

llghtyellOW(%lcmf_fyd“‘Etr(@é??echv(ﬂ)th 8% HA (150nL) and stirred for

[00564] Parl Qh Preph@tich oftdiiis1 ﬂ@&o@@nﬁ%f)ﬁeﬂylﬁﬁe@ﬁ%&mnﬁes i due was
solved_in wate neut solid sodi um

1005651 TherodhphibPRA A (x5 Ao g DRt Chgmmpliere

dissolved inicglﬂﬁdnﬁ&hé&@ g})mm QR aaﬂmgmh&ghé% teBoie@ious Gt add {}@a@d with drop
(Na2s filtered and concentrated The crude

wise addltlogaros B%rele trlﬂ}eeedeaﬁ*re&sfa@o?d BalSmEgDort he mitkrs was eHiaveg) taslvpy warm to

room tempe?atlﬂre B@ﬁﬂ@lﬁ/vﬁﬂl%ﬁm O WGikeY Sl Qﬂed AridltRe &Qﬂm@iﬁlﬁmﬁbswﬁ@n@éd S5min,
35% 00555] Part D. Preparation of neth

separated afe‘ t’tlf‘e?rsa%lew “es (‘rzedz(NaaSQx)@flléﬁtr?daqm%swﬁt% BV#EuQ (%90119 pepidue.

The re51due'vs21’s pﬁﬂﬂeh%)é@l@i‘ £ 1009, Kt0R2 2% SHIOMIEKD &c)Ab yk@h@ﬁ&%ﬁaound as
art. C $2 34 11. 29mmol ) and acrylic acid (2

ahg“yﬂbgénﬁﬁﬁﬂP?( A8 8¢ 84%kne (60M) was heated at reflux

[00566] Paﬂi ud @Eepaﬂahdsrpmﬂ) Nqn (2B%ert®RQ)-8.40, A0 x SBiRsH 2&6@%&%— %m -yl)-2-

due was then treated with urea
methoxypheggl)é Tm‘iﬁﬁ“)xyylﬁylﬁﬂ‘éwll?legwﬁu](f%ﬁ@f and heated at 1 20C f or

[00567] Thed#btuct obtained according to the procedure described in Example 1, Part G (400mg,
1.314mmole) was treated with the product obtained in Part B (399mg, 1.314mmole) according to the

procedures described in Example 1, Part H and Example 1, Part I to provide the title compound (17mg
, 6%). "HNMR (300 MHz, DMSO-dq): § ppm 1.36 (s, 9 H) 2.71 (t, J=6.62 Hz, 2 H) 3.05 (s, 3 H) 3.58 (s,
3H)3.75(s,3H) 3.76 - 3.81 (m, 2 H) 6.25 (s, 1 H) 7.11 (d, J=2.57 Hz, 1 H) 7.27 (d, J=8.46 Hz, 2 H)
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cool ed and concentrated. The residue was azeotroped 3

x 50nmL with tol uene and dissolved in 100nL of EtQAc.
wWab®oesgani c | ayer was washed with dil ute aqueRCiBUS2008/076594

NaHCO3, H2O, saturated brine, dried (Na2SOH4),

filtered and concentrated to give the title conpound

as a white solid (2.1 g, 61 % . [00557] Part E.

7:60(d, = §2$}2z??%@ut yI §=%§7 gzdllH e raIt{'f)ylé)r éfirliHr?i din-1(2H)-yl)
[00568] Exzﬁﬁﬂ? QBC]()r%SAégt?on gk &%ﬁg@%ﬁ-ﬁ%ﬁ%ﬁ%ﬁh%&ﬁ?@%%ﬂq)’%hyﬁrropw“mldme-

2,4(1H,3H)2Bor@ iiermipoundA-MEOH8Y. 15n1) and THE (15nL) was stirred
for 24h and concentrategl. The residue was treated with
50mL of 1M HO and extrjpcted into Et OAc. The Et OAc
| ayer was washed withfS@,H saturated brine, dried
(Na2sO™4), filtered anf cagcentrated to give a white
solid. This internedi athe uPea was conmbined w th 20nL
of concentrated HO a eated at 100C for 1h, cool ed
and diluted with 75nL ice water to give a white
powder whi ch was cgktec f ration and dried to
constant nmass to give the title gonpound (1.6g, 93%.
[00559] Part F. Prepafation of

[00569] The Epdust §Haifell- e dinptotpydoedinré aqsdnh@'d oxBtapiplahyRaroG Y Famyg, di n

0. 164mmolfi)hv('as 'fpeatécll {thg Pr/l%e%%rgpql %(Phb'x &r&féb{l alir%lg) acc<£ gﬁ)qg ?ootlle
procedure dekurlbﬂylln Extaimplel ld PagHitol pr«tvhﬂeulm titlel cotnpoiind (t&mtg_:p(l})%) utd NMR (300
MHz, DMS?)VS' "'5' demglcff’{s,pr 3 ’}é’(t A ?8?& 5% AR5E BEfsd @ EX RS 1) 7.16
- 7.18 (m, 130 A21--5-33Ame 1 dif) 6)29t— éBB &y IHPPYG i T 2 H) ZHp-g) RN Hay 1)

£y | d de was treated with diethyl 4-
7.64(d, )= i tI?Zg%Hyz]ﬁP?I(]oz%ﬁonate accor di ng the procedures

[00570] Ex'?lgﬁ’l’%rl Frg%;ir ﬁ)@&?@ﬂi@ gteortnp Mftﬁ@%f@wﬁyéyfyﬁgﬁenwlhydm

pyrimidine-RNBEL i)y dio: (ppnpolin@PA-L4-1.19). H) 2.72 (t, 113 WO
2009/ 039135 PCT/ US200§/ 076594 J=6.43 Hz, 2 H) 3.01

(s, 3 H 3.82 (t, J([?LGZHZ 2 H 7.18 - 7.25 (m 5 H)

7.39 (s, 1H)746 NHH) 7.58 (d, J=8.46 Hz, 2 H)
9.84 (s, 1 10. 37 ygl H. [00561] Exanple 10.
Prepar ati on of

-5-(2, 4-di oxot etrahydropyri m

ynyl ) phenyl ) met hanesul f
onam de (conpound Il A-41-1. 17 N rOO0'0 1-O NS
H [00562] Part A. Pl/eparatl on™f "0

[00571]Thé'pr6&ﬂcﬁ@ét£98&ya€&£&])n{%% et QREN%E NeEx P?ﬂarfc‘:g%(ﬁ:%km

etlc stir bar an r eux
0. 164mm01wa§as élﬁ@tpigwh thiethpl %mﬁﬁh@XYd;enzml@hQsah@ehW@Z%?(ns Qp4nE®le) according to

the procedumarlbe@}ﬁrﬂﬂh{ﬂléjmntl@ 'touﬁg\géeuthé Qt'ilaaéoﬁlpg)dndq%g 4°)A; 1H(J\IMR (300

nmmol ), tri nmethoxynet'hane . 33.1

MHz, DGR T L 0Or ) 2 Thte o S8 5.2 WA O, D 80§, Gr 82 Hz, 2

H) 7.13 (d, 21904 1 W8 S.16009en b AL ) 7.4 (1461.1%97 HIhreH)” ¢§%@1|Uf~8%§{z 2 H)
redi ssolvéd in EtOAc and washed with agq.

1034 (s, 1HpO and brine. The
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m xture was dried (Na2SO4), filtered and concentrated
in vacuo to yield the title conpound as a cl ear,

wo 2@yho3ned | ow oi |y product (6.36g , 97% . [ 005B&l/US2ANE/076594
B. Preparation of diethyl
nmet hoxy( 4- ni trophenyl ) net hyl phosphonat e. [00565] The
product from Part A (3.0g, 15.2mmol) and triethyl

| i e
s BESER SR LR RS s i o o

yl)- 2-methowfyda)ﬂhdl‘rgl)m%@eadﬁbnimléafcenipwnﬂIinrlebl) wi se addition of
boron trifluoride etherate (2. 279{ 16mmol ). The
m xture was allowed to sl ow y~nwamNu room
tenperature overanht Wi th @ 55\8 Wat er was added
and the resul 9 ur e ywas red 5mn, separated
and the orgamf@; r was jdri ed (Na2804), filtered and
concentrated in cugytoya solid residue. The residue
was purified on sili 8| £100% Et CAc to 3%
CH3OH/ Et QAc) to yield fheQitle compound as a light
yellow oily product (34¥8 g, 82% . [00566] Part C.
Preparati on of

[00573] Pan(AZ) Pﬂ%&zdzrﬁo&lzyf(@ =rhetliyll 3 eH- Wity D-fhethdeydi-GXO tnadtioxkactlyl oy yurdidv)
din yl)

benzoate. pt hoxyphenyl ) - 1- met hoxyvi nyl ) phenyl ) met hanesul f onani d

[00574] The groduc[t Q&&ffa@d asTd'é&ribéd)ﬂlEkhmfpb:tlaPmd? @008 4hinfiifoly Wad digolved in

som of N o5 ot FPEAE AN ks MEIaE QbR Borar ey

isocyanate ifPedhkenB (X 1329119 0. 93m31$14mh<ﬁ1):d arﬁ)ﬁ ofisdianditht eestillieg solution was stirred at

ambient tem eratprg&re rl\%f H ﬁeg{ﬂoa@gllqﬁ%w?ﬁ r&E\ 85)#&06 gﬁégﬁg%%to%@gakﬁﬁhane,

washed withNiMiRe, (d3600 oWMrigodidaVhFattofilterdd 4ag Bvapordted (1Bder Yadhm 2o dide tht title
J=6.62 Hz, 2 H 3.05 (s, 3 H 3.58 (s, 3 H 3.75 (s,

compound. 3 tp 3 76 - 3.81 (m 2 H 6.25 (s, 1 H 7.11 (d,

[00575] Part)B-2Pieffarktton of miebhyl73-@#-buth-5-4%8-dibko-Blg dily drdpydithilidAR2 H)-y1)-2-
2009/ 039135 PCT/ US2008/ 076594 7.60 (d, J=8.82 Hz, 2

methoxybenggatey; g7 (§  J=2.57 Hz, 1 H) 9.96 (s, 1 H 10.32 (s, 1

[00576] The IPhodudt GO ORArt EXANERI8S 1thinol)RVae @REded detidnol (60mL). To this solution

wasadded a NGBS s o GBI STH O | R e s

was heated aNH0°E@r 30. The §th4o6®3s réevep undbu eacutrb] i med tiecgocods sudutiod was

extracted wiff GFHB ST REL PP Ly TR Thbrsnte tranp it BB SHIBRL o

chromatograpRy 6341k, ge) clhfidg Wit E% nedasldichyrdntetiaheto yxldhe ttlé eompound
1230, 44 described in Exanple 1, Part Hto provide the title
(1.23g, 4%} onpound (13 ng , 19%. 'H NMR (300 MHz, DMBO d6): 6
[00577] Parp@NPikpadtidnof 3 erthutid-S72 A dipxoI36-dihgdrblgyrinddil) 1 (B1)A6)-£-fethdxy
b dH) 3.80 (t, J=6.80 Hz, 2 H 7.16 - 7.18 (m 1 H) 7.21
enzoicacid. " 7 53 ("1 H) 7.29 - 7.33 (m 2 H) 7.36 - 7.43 (m 2
[00578] The Iﬂ)odﬂct%n(Bhrt BtP2%:/3 Hﬂ],mol) vhi)s takén fipdin (ethanal Fﬂn@&nHZM sBdlhhl
le. 1 ration
hydroxide scgh'l-:t on (%néL)tagij :?_grBe&tay?rr?b T foy(" ighrrihﬁ gcak}téqxwaﬁ |a3181ﬁ 8%911&1
1M HCI andl thehesuttihigGolipwad filtetkidraad amem(ta Eive He-title ostepoubd (I 180%).
[00579] Parl ﬁ.— i’rlef)a:tl'rétt:ll'odrft)df 3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-methoxy
benzaldehyde.

[00580] The product from Part C (0.945g, 2.97mmol) was taken up in thionyl chloride (4.5mL) and the

mixture was heated at 80°C for 40min. After evaporation to dryness, the acid chloride was dissolved in

dry THF (8mL) and cooled to -78°C. A 1 M solution of lithium tri-tert-butoxyaluminum hydride in THF
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O NH "OQ [00571] The product obtained according to

procedure described in Exanple 1, Part G (50ng,
w@2084sared e) was treated with diethyl PCT/US2008/076594

4- met hoxybenzyl phosphonate (0.028m, 0.164mol e)

according to the procedure described in Exanple 1,

Part Hto provide the title conpound (4ng, 4% . 1H NWR

(3.0mL, 3. 0&%@%&%ded%%g6)7%ﬂe§ 4%9@&1% B r ?ﬁ’ﬁ?'?% aé%? géd grh% gl

(SmL), extridted io eyl atetd®, {nd pudfed, @:po]ﬂmn cl_i_rom)atograml@ qrokilicdggl, utigayith

dwhlorome%af"e'éaﬂwf’eg e @fﬂa@%ﬁ%‘é@f}%@élé‘é R e T

[00581] Part @OS’V@]&ra‘@aacvfm%l -(Bart-brtyb panretokpA-(bhitrostyryl)phenyl)pyrimidine-
2’4(1H’3H)i(dr@n-i_(l\l-2(4: (3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyrimd

[00582] Th%eruZthd’tahtR&(k@%gyZ Yphelhgedd)dinthyth Améebedfzylphospienate (0.573g,
2.1mmol) “%Fe C%Kfﬁ@g (ﬁchll'o]r rilietﬁ:)ne {ﬂ(rgj) at e{rrtlbné?xt te%aglpe Ijgta(s)smrl‘n Qths glﬁ]))ﬂde

reparation o
(0.494g, 4.43mad) wasladdadl poRtiomatiseomy ﬂ@f(saltl(lsﬁedﬁ)tdm»dwmgph@yis inixtwe wey stirred

for 1.5h. Tl%?({ﬁ%(%]ﬁg a/'f &L%g%tzé %lt}?%ﬁéﬁggﬁ@hﬁ%{rﬁ 19‘(%@%%?88 O ?15!: p(ﬁﬂtoi eﬁ)yl

acetate, andshnn_rudvfprwup@\msmenﬂgdl tycelamichimmatedrapipodresaica gels let@lg With 1%

| f y | oyl isocyanate
methanol/dLQhﬁ%{Rreglé%eZtg %'ﬂ% nﬁl@ ciﬁp%\gm’{wé ng} %dded drop w se and
[00583] Part e Preparatier Qf@E)s b(&j¢4rmnme/sylbf-mwléfmﬁmmy‘>Pyr‘m‘d‘“e‘
2’4(1H’3H);d?d;§ger ature for 4h, and then poured into water. The

uct was ext ract ed into dichl oronethane, washed
[00584] Thepreductyranm Bartdt (06350 ddmeol)j ammaniini eltleridef(9.1 4g 2 6@memk), and iron

(0.487g, 8 7@2 %E)ggfgrggon%‘g}%g 11'3%/ go(flgfréglof %lﬁaglg!\f/(ef O&I{jﬁ V\;ri{e} S%L) CRIRPH rHj()mL) and
heated at 753C fagrlh- Blgt mixtuge was ﬂlte@hddhcrough ddat@inah:y(ms el rinsigh welll ¥ 2HJ HE and

concentrate%%%vetﬁ%ﬁ%lﬁ%ﬁ oate. [00576] The product from Part A

.1g, was di ssolved in ethanol (60nL). To
[00585] Part K. Prepatation of(E)-INe(¢-Crthafielityd-Sr ¥tdioxe-3of-dibphremmimidin-d (2H)-y1)-2-

methoxystyﬁ}&%)féérﬁgi fethletitfofiflie and water (60nL). The

eneous m xture was heated at 100C for 3h. The
[00586] ThegirérmioromBart Fe(@o9 2 1 (7 pujmpl) wadppmidine §hibdnfie A,98mmol quecombined
Wi :
in dlchlororf?telnalﬂIa pgg% bg@ﬁ {eﬁlggrggﬁeh I\JItha%: g‘g{j’g‘/rl\%ggﬁ%ﬁ????‘éq% 2b1 )r/nmol) was
added drop W@Ie andfthe @ﬂutmmta@ gtllraqdffyr BGh. § het meialrgwhs poatedtinto gMAHEIand eftracted

into dlchlorg'fﬁét%@ Oéoééjeh&ﬂle&) ﬁ’mg@@% EOQuIXﬂ Sﬂrgnitg'g?a;}h& toll GilieL £Q? %Hﬁ]lgg with
1%, 2% methanol/dichloromethane. Trituration from dichloromethane provided a solid that was filtered
and dried to give the title compound as a colorless powder (0.465g , 57%). "HNMR (300 MHz, DMSO-
D6) 6 ppm 1.38 (s, 9 H), 3.01 (s, 3 H), 3.79 (s, 3 H) 5.65 (d, J=7.72 Hz, 1 H), 7.17 - 7.28 (m, 5 H), 7.58 -
7.70 (m, 3 H), 7.75 (d, J=7.72 Hz, 1 H), 9.86 (s, 1 H), 11.42 (s, 1 H).
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(1.23g, 449% . [00577]Part C. Preparation of
3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyri mdin-1(2H)-y

WO 2009030850xy benzoic acid. [00578] The pr odurCT/U82908/076594
Part B (1.23g, 3.7mml) was taken up in ethanol (5nl)
and 1M sodi um hydroxide solution (101) and stirred
at anbi ent tenperature for 18h. The sol uti on was

acj di,f.ied wth r
oossnEsaielshL St or RS PR B LT LAL I8 R R o
yl)-2-metho@st@@?/ﬁ)heny[)ﬁ&ﬁgr@];ulﬁamidﬂcOlﬁp@pd MBililel)of
3-tert-butyl-5-(2, 4-di oxo-3, 4-di hydropyri m din-1(2H)-y
| )-2-nmet hoxy benzal dehyde. Q). -The product from
Part C (0.945g, 2497muol) g s up in thionyl
chl ori de (4.Sﬁ%ﬁ:j; G he M re“wds heated at 80C

for 40m n. Adter\g poratdon to dryness, the acid

chl ori de was di ssul vaf dry THE (8nlL) and cooled to
-78C. A1 Msolution [t hium
tri-tert-butoxyal uminuh hyliride in THE 116 WD

2009/ 039135 PCT/ US2008/M076594 (3. OrL, 3. Ompl) was
added drop wi se. After '45m n the cold reaction was

[00588] ParﬂNer‘ébdiﬁldNo&‘N aMHyiﬁylphe@mathanemmmmlw into et hyl

tate, an ed b um ¢ mat ogr a
100589110 3 &k b oo [ S PR S O PSR CHER 81 BI L R eniline
(30g, 256mlﬂ&@ :ﬁaﬁg; ﬂdlﬁé (4dis&i| 5251081 hﬁdiaﬂctromghm (§enl) b tglve an orpgeslition.

The mlxture(\»@j; C@I ISZ(I;,L;/n()dﬂmtéﬂ%gss ﬁ%&t‘ ﬁlﬂ _ El @;ﬁ? %ﬁg@i nvmos;agci.?gﬁigﬂp)mse

over 15min. PhtieiréicBo@Iudiodt (vas dtrBlitht TC d6re2h ab@@Es‘K&] with éMpiqesbus HCD f

asomt, b TBb hE Wty e e

water, and s&@Qalet ﬁ@tiodlst afd]l Chh@dl&ﬂ@bﬂﬁ&hﬁw (BBimgs daied afﬂms@mim sulfate and treated

smtanco IR RS S b B eS8 e wo

filtrate was Joﬁéﬂnbﬁt@&\ﬂl“l’(éqﬁrﬂﬂ&@fge eslldswagidiskalved i@ Birinblraitnt of dot efhybitetate

ure th. 1M HC
(50-75mL) et St TExPEISP AL 1§ BEERY TS skararet R Bl b
1ﬂUanamﬁ&ﬂﬁ@oﬁb@ﬁﬂﬂktM@SmﬂMﬁhdﬁﬁ@& %golunnlfgronatography on
n 1W net hano i,chl or onet hane
[00590] Parf B B‘iei?aé é’f&r)f‘f & %H#Hk ém%‘g&“’“‘%é%i [ 00583] Par t
[00591] (Referentd: ©B@ Paép. BRocOfnt., 2004, 36, 573- 579) To a flask was added borane-methy! sulfide

i 50 B TS AN o e EFL DaRERSAY b

(1R)-(+)-alpR@pinere (262mMBoBIminoNAVEEHeh addRATRIPIvISA (6Vr OO iPto(the ikdgooled
wer e conmbi ned

, 2. 62mol
soluion. THgEoyArhG Tt BT lo1 1 RGeS by FE gk eEiRES: B F e
resulting thléH @ﬁte)shﬁlfydvas kesterd QI°C_4'15£d1fy0dfe/dc€tone'|Haﬂl follsived By ahasddmon of the

product fromrhg't @9 g%&gﬁ)ﬁs (gisgl%g{rgl @ ih’oPl(NI g?&%%g AiAtNI er he

addition wa{ €afpid, BermhixtGre \Pcfseﬁﬂécﬂbt mddﬁlonal hour at -35°C, then 1h at room
temperaturei( Eglé_](ll'\l-gélwel w)sogil’;lgn \?vgst %en cooﬂeg to O°8I gce%ld%h)gderzg fjirroﬂ? 1 Ohépnmol)
added, then ﬂﬁﬁﬂlﬂmt}é&éﬂﬂxy&i Moen r )| 8ie t The Relseht asthei téemve{cn&ﬁaﬁilacu“ﬁhao

. roduct fro Par t
provide an PRsE8 71 o WSRO | B S B OIS AT PR B AU or 31
at room tempekhite) TAE lighrpelem solle gRRfabddwWae colldeed addievashed with water (250mL)

sul fonyl chl oride (0Q.163nL .1 I s . added.dro

then dred i ag N BV PGB B A G AP 8B s ST et i e
(190mL), whiials prjovidéeahonidgenclibly¢iiow satutio Xélfoaed Bylremoval of the solution from

heating and the addition of hexanes (365ml) over Smin time. A white solid formed in the solution and the
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into dichloronethane, concentrated, and purified by

col umm chromat ography on silica gel, eluting wwth 1%
wQ@oseshahol / di chl oromet hane. Trituration fronPCT/US2008/076594

di chl oronet hane provided a solid that was filtered

and dried to give the title conpound as a colorl ess

povvder (0.465g, 57%. 1H NVR (300 MHz, DMSO- D6) S p

ppm
mixture was\]stl,yred] &ﬁcihzhe s'é?u’f_b)n ¢ Oiléf%o 1‘001:? é—%’ a%tlrz ghe&)%he \gh E)goéd \?és?c%ﬂ?cted and

dried in a vadulih pveh. féb1h th provide the tlﬂlzqonibotﬂ)d, (1218685%3, 1 H), 11.42

[00592]1)3,?8;0 é’lei’ftpaﬁg’(n a0 030 0p9/ %3§&e%§ PCT/ US2008/ 076594

reparati on of
[00593] To ¢ E)getNus(lylst(r®dtsdntuerblfﬂyért-ButﬂEhdwkﬂQ&ﬁ 66.8mrhobiith hebtanp (a7imbi whs

added ata tJaﬁt 51 éa @ll%tﬁm of 7 % n1 (5 I;]d (If]l 2?150 ? ﬁmmolg drlagted with gater (4.25ml). The

oxys yry ane onam
resulting da(l@@dfbmumdmk@reLvlas jbtnj;gd v1g¢rows[y forgdh. THEsUspeddpd fofdd @as collected by

filtration W%ge(di y nyI er n 1 ‘? an eg uﬁ %nrcl%\faﬁad1 lﬂl lbeé g%eéfoqnh]“) éo give a

cocoa color%l_povﬁientbam’vas (dueﬂjto mmmnmads &65gedfué’pped with an

oososraYE RS LSRR ISP ShAAY o0 | e (200
[00595] A sdliutidnl afitlenrodvanteoni Ba@rd (1.0go5. tinweolhin ghacmhapeticaliditl D.3fmL) was

treated portﬂc;ﬁleo - vﬁ%h%g?g\ﬁggﬁ&(%éﬁgwh%&%guﬁqg Sg% t5 g%ﬁ%% fé\ldﬁ)g&)eéh by stlrrlng at

room tempetBure fior 2hhAddigemA pyidiswh bydrotmomisls pgbxoml@cB &) &6 aﬂdﬁd IQtwo

portions and ﬂ%ﬁ ?ﬂ%?g sglﬂlq]gwhggeﬂa%ﬂﬁaggmﬁs h e ture \bfs poHeg/ into ice

ronre ane ayer was sequent’i
water, and thé mlrxtlsatrwtat weith aqnaél@us) M@H@@nm sul\ﬁtt: eThe rasudtingablid wasddtered and

dried under chdluml'{o §IVF e title cgragg u(ﬁ‘é1 Lo tgg@ a(%é o %S dr ' ed over

ate an Feat ous
[00596] Pard &C Prapaiaiomef lchramao-deatrt-bayl- Zammlmxy-i -higrobawlzerei 0 n t hen

il.te i L
00571 LB OGRHEM oL 5 BB IO 855 S gt
(25.5mL) was manedlwi&lrﬁﬁMttriroﬂh)Hsib’ld@thlybthmet @th@ (5.1B80- lﬂM)nO@nﬁllowed by

stirring at 1o rrpt%‘%ng?rgtluke &v}\le%grélw ??(%fglgegg‘at?&) \9\'[%1) \{altcglhng lg)n gfop ziaﬂrggw oil,
which was ptmlﬁpd by sitien gehgoltmnt ¢heomatography dlu(l@wtﬂgEt%@ﬂ@exar{es)@@@]the title

r refd,on of
compound %%)}eﬂg&( %prﬁ%%s%?’ ynami do) styryl boroni ¢ acid. [00591]

[00598] Paift Re fPespanatien ofGergbutiArderom&s dert-butplt4-metA@Gphen3Barbbmi@e.579)

[00599] A sglgti%é(%tﬁespgggﬁl\?% ﬁr%g ?gﬁlﬁ;@éﬂy% 3 @?}n{n%gl}]ﬁc' rgletfh no? gl 7%1??2' n{?eated with
5% platinumnﬁi sn]ﬁdédmaxhqu E00nze folboet by %/y@O@@tloill under balloon pressure for 3h, and

: | d
then ﬁltere({ tﬁ&lgl( +911te%(18 Q&c@ﬁt%?cr&qj)ng% @ac%H;n to %’fgo%g{o‘ﬁ%l% é%i 8}&]‘? Qutildlfj €
methoxyanl‘l‘ he_easm yetlew eil (#69mig 3B ngnadly Y08%). aA s@@idnof thisimhtetidl gwEF byymL)
v e S B R TIPS BbyE o S 051
Concentratipmtukder ﬁaolulum a’k‘f@dtlya belige salati which wappurtfied by piticaiget tolimom

t 7 | '
chromatogr%ﬁl gh@\r}é gvﬁ% 8%)/%0/ 5 °5 )r Scﬁﬁ?ag Ig(Y}'Zﬁg'ieh g’ﬁtﬁ %ag%mgsbcoﬂ_'ﬁ?d ﬁj}r@ﬁ'atlon
and dried updex vagn@en wegvethe titleebnfponndaas aaddlytwhit ad>11df(6mm£t7 5995C,

onsm €T g A B S e o

acrylamide.( 61, 4nl., 1088mmml )
[00601] The product from Part F (2.0g, 5.58mmol) was dissolved in dichloromethane (10mL) and

223

trifluoroacetic acid (SmL) added. The solution was stirred at room temperature for 1h followed by
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added, then the m xture refluxed at 50C for 18h. The

sol vent was then renoved under vacuumto provide an
W@r@ngs913yrup, to which water (115nL) was addeRCEOS200$1676594

het er ogeneous m xture stirred for 3h at room

tenperature. The |ight yellow solid generated was

coll ected and washed with water (250rrL) then dried in

concentrati(?rh grgv%én%ugqveg aﬁ)eva%d%lgg h% InOé/o %%Igcgug E(g 1una E@H n{l}a?e (iAﬁmL)\év?%owed by
extraction vaithcethyd ecktage (Bo;rﬁﬁgﬂ.r)lo’ﬂl& opmlbine&\mgaﬂméxtnacts weel|driedvadl doycentrated to
provide a res?iu%t\efn;a(ta%agsfscilst gé%is rgf\_,/ ZFN g\{ %me%hplgcett g%%}%%gglgg }o?-ggl’ bt IAO(PS
molar solutfoafiB¢ -mesthcbdyecrsloylumcmala idbenpane CISMAD1200H8M0B %saided drop wise
and the resuﬁic%}-rgfjs?ls 01(%9 \gvésg ¥1rra(? ?t am%llen teltngerX%rre afs rhéfrllean%(ij]F]elfllnr?%Plﬁd m\}&]w?ter The
product was@dtiactedring (hﬂildreméthailea\m:ihedjmﬂddlnb,rdrﬂd vt sadinno vdfate Hitered and
ool BRSH e Do ound (12119, 055

[00602] Pai2 31 emepamnmy bf H(hbmmoﬁhembﬁtyl 4[ m%eza}pharxyl)pynmgmeawﬂ}ym) -dione.

[00603] The ;f),]rlo uc? ane %‘6‘%% SOgWa ntlrg(ggw 1 solrx)/(t,] in ek ]I?ﬁ)maL sof EFFSD o}utlon

was added a)ﬁnxm%)fnwcanuatad: sudfufidadb(tinl.) 6181 \@izrmdll()mla)t ITlht belerngenhous mixture

was heated V\PltOG‘rC% %or 21 5H]11e)e’than(|;1€ I Sol\’I/L(I 139 dalgul?n rar%j t[hQr{ fPle ury 1?1(5 it lon was
rred vigorous n} i e susp ended “$6P ¢ Wa

extracted with Hicblotométﬁaye arfdl elvip‘owted(m dmeshe"ﬂhly\tetlhudwasameﬁém&mhl)n

chromatogr\é\pﬁl on 51(1%9 Ogtautgndot?ng ({e g 8Pdlf lorf) %neg? yé@qgen?ﬁ e compound

(1.35g, 69%)onst ant mass (4. 659, 35 6% . [00594] Part D

Prepar at i on -6- I Lropheno
oo pagiie BB F LRI S s PR e
methoxystysyl)bﬁmybtn)ethambsgfmamaile acetic acid (10.25nl) vvas

' i ridj h
[00605] Thép%r? rcg%]org g’ra%t]f? @O%&)Q §§6%@%@§/ H;oq ”tgfrm%%ﬁ%ﬁ %r(? ‘54 4 d6mpo), 11
bis(di-tert—huqdphols;mnméfe' lamenepa‘llodiulﬁ [dichlacdé @176&@I1 lﬁglmmd]),mnd m)tassmm phosphate
b b

(9.62g, 45. J]n){ l vaf%]rg Ia‘:as% afeutg g ?n(lgxa lre t0 t(e:%ahgﬁn) gLFa ?érjm(rzﬁ rﬁr]l(,i w e}‘/\82mL) Nitrogen
gas was bulvbshealahnomgh thassdanphigtuee foll marnﬂil ﬁ&lﬂdﬂed byvhsatipg tlfeedlutldni a.n 5 O%Hor 5h
in darknessw% ee reactl%ngv 15: q?owex?.ﬁge cl“cl)E)gté)ur ea mpe V\\dluregroﬁ‘ow q?xpfltl%eeagg on 0 dsaturated
aqueous anntrqneldl Qhﬂm‘elp (Sﬂartlt)umter(@@mk) atnh thetsolutien axoapalmith dishlaomethane

(600mL). '%:tg%\grlg&r% E)gragt]Wa% g.gded:l'k% m Ju%é 911 3 If')l%lifcgapt%propyl functionalized

silica gel (20 ghargirthe @sulbmtsoluumyﬂmzd madaﬂmxgs -f6r-1r8ht Tldrelidsomere thed B50VEd by
filtration an@ﬁl%%lg%it% 8%8 f a{el_agl dr ggclljl{%% afl  sub gf;t_&:%e 1S Cg. 1131 coglggl.scgrr]{q‘_}l}atography
using a 99/ M§9t2rcédﬂ(&dnwlahh/nﬁﬁl@%ltgradrmt ﬂoyotcsrldeyliedlthmmmdna 24 ,170%). 'H

e ng
iR 0o FBE DMt BB ot P81 b o drRe sHSE 17 AL BB B Pt
7.17 - 7.28 (mcbeHl), V.48 0 trm, 3alﬂ)‘ @176l (& JyE12] Idmvl &1)J 9.86 (ahli I8)3 1 WaB (s, 1 H).
purified by silica gel colum chromat ography el uting
w th Et QAc/ hexanes to give the title conpound as a
yellow oil (1.36g, 92 % . [00598] Part F. Preparation
of tert-butyl
3-brono-5-tert-butyl -4-net hoxyphenyl carbamate. [ 005991
A solution of the product fromPart E (960ny,
3.33mmol ) in methanol (17nmL) was treated with 5 %
pl ati num on sul fided carbon (100ng), followed by
hydr ogenati on under balloon pressure for 3h, and then
filtered through celite and concentrated under vacuum
to afford the 3-bronp-5-tert-butyl-4- methoxyaniline
as a yellow oil (860ngy, 3,g3mml, 100% . A solution of
this material in THE (17nE was treated with
di-tert-butyl dicarbonate (800ng, 3.66mmovl) foll owed
by warm ng at reflux for 2h.




Concentration under vacuum afforded a beige solid,
which was purified by silica gel colum
W@ boodnastidyr aphy el uting with Et QAc/ hexanes. SoPGCTIUSZNE8/076594
triturated with hexanes, collected by filtration, and
dri ed under vacuumto give the title conpound as a
nearly white solid (890ng, 75 % . [00600] Part G
[00606] Exang e i %‘tmn Of BN S0 (S oro2 dedionq 3 dedihydre.
'('Ef- PP N B T i R Ry pheny T ¢ar bams
pyrimidin-1(3Hpm1t)neueyhoxaaylyl)plmmanet{w@@@lfm]ameCmmm«b IB-Lﬂdrﬁ) Par t F
(2.0g, 5.58mml) was 4li ssol ved in dichloronethane (I
On) and trifl uor.oag tic acid (5nlL) added. The
solution was stirr atNg oom tenperature for |h
followed by 119 VEE;SNV/039135 PCT/ US2008/ 076594
concentration under Vacu@m and the addition of 10%
[ [ ate (50nL), followed by
pcetate (3 x 50nmL). The conbi ned
: (i, concentrated to
provide a residuelthg was Ived inl Ot of
N, N- di met hyl acet ani de and co0 edNfb -25C. A 0.5 nol ar
sol uti on of E-3-nethoxyacryl oyIO:r ocyanate in benzene
(20.3nL, 11.16mmol) was added d@op wise and the
s t re
1006071 Pard £ B Bbn S i PR B o Do AR M- b BT B
pyrimidin- l(eidbqyaatmdhmxyb@lzqht@hl or onet hane, vvashed wth brine,

[00608] The ?lqlcar?natlgn gr[)ce%gglv%%ér%rﬁlﬁae;s degc 1%&(? h QQI %@det afgaﬂg (?Ateﬁd 60:7340-

e conpdund.
7342 (1995)HTh¢preghet ﬁpmdﬁxammle 13A, Part B (0 42g, 1. 26mmol) and Selectfluor™ (0. 672g,

1.9mmol) w%r &5&3@&&&9 ggnelhﬁlre 0 8&8%1}&1% rgﬂ}?ﬁp)hagl g et @1@1?3{ rﬂ%’}ra!nghgitéa%i go°é

under N, for(52, Tﬁgsollslosswﬁdih)tedm@ viitersentraeterd inte etltyh agetate, vaghed yith yeslium
bicarbonate é(ﬁl}lt on, c%(lr:l&gn'trgtgd ?%ﬁan \/?/g'%deﬁlraﬁ% g&%hﬁﬁ@&ﬁ&tg‘é%%ﬁle the title
compound (Bié38%r YYeneous mi xture was heated at 100C for 2h. The

h
B e e T
yb- 2-meth019\balpmtat ed to dryness. This residue was purified by

[00610]The%eddgép}roﬂ¥l 7 t(@%fg@ﬁ%s&ﬁolﬁ bid tﬁé’tpg%'ﬁeﬁﬁ)'me wrﬁbﬁhe&%i

oro ane title COTT'pOUI’]
methanol (4hl) @BgtirgdaypmbjeoOeordrunetor| 18h. PFkgralution was qpenched with 1M HCI,

extracted mt() Ic:1 ch?%&é‘eﬂ{aﬁ ngf Jon&ﬂ{rﬁlad 3 (v% i tﬁlfe Q&Qp&)ﬁné ((P'l lh,%d 58RI imd

[0061 1]Parh€t Respyratignrof Byterhrbytyl-3-(Pefluvama ddicked drd ibpalropy o oétis ] (2iirel)-2-

t fromPart H (8.0g, 22.65nmmopl), the product
meth"xybe“?‘g‘gga‘gart B (5.90g, 24.46mwol), 1,1'-
[00612] ThelprsigetifeomePart BU ¥ 1 32h 6.8 phinold hetrqatsd endesgrtied éidl_imple 13A, Part C
togwethetfﬁh@&h;ﬁc%h&jﬁ)(fsgg?sg/%g 1.132mmol ), and potassi um

g 45. 3nmol ) were dissolved in

[00613]Pathwap@rat1ﬁn théttPr& Witk D Suflupno-¢.4 28w, %@Wemc{@i@ﬁ) -yl)-2-
hoxvb IHJh gas was bubbl ed through the resultant

methoxy en% gre for 10 mn foll owed by heating the solution at

[00614] Themuﬂcﬁonshart Cr{0 8882 A36mmolyas treatadiap desciiked imExample 134 Part D
em;}?rature foll owed by the addition of

o glvethet&l@g&?%({aggwsg eous amoni um chl oride (50nmL), water

[00615] Part BOBrepjraticared (Ehé(%tﬂﬂthubéﬁ-r@thqxaét(é@itmswryl)phenyl)-5-

ﬂuompynm%&wégmgﬁgggg (600nML). To the organic extract was
magnési um sul fate, and

[00616] Thewrmiat@éﬁwﬂ} OVbe. A mmobrves frpaedl assiescribed igEramply 133, BardE to
the resultant solution stirred in darkness for 18h.
The solids were then renoved by filtration and the
filtrate concentrated unggr vacuum and subjected to
silica gel colum chromatography wusing a 99/1 to 99/2
di chl or onet hane/ net hanol gradient to provide the title
compound (7.4 g, 70%9. 1H




NVR (300 MHz, DMSO-D6) S ppm 1.38 (s, 9 H), 3.01 (s, 3

H, 3.79 (s, 3 H 5.65 (d, J=7.72 Hz, 1 H), 7.17 -
wWa2®80891355 H), 7.58 - 7.70 (m 3 H), 7.75 (d,PQEHUSZB8/076594

Hz, 1 H, 9.86 (s, 1 H, 11.42 (s, 1 H. 120 WO

2009/ 039135 PCT/ US2008/ 076594 [ 00606] Exanple 14.

Preparati on of

give()077g¢7g‘)/3N- (4-(3-tert-butyl-5-(5-fluoro-2, 4-di oxo- 3, 4- di hyd

[00617] Part{® rBrépachtion &€ @& -(349- aﬁmnﬂyrhbﬁym-wtyll-zy phbdoxypherHaftesul f

conpound IB-LI-1.2). O NH Nb O- NH 0=S
py“m‘dme'%ﬁfﬁ‘?gb%'é " Part A Preparation of met hyl

[00618] The Brotigt bf Ratk ¥I(0.577256: $runolp whs tnaatel exgesdribéd di Byamme tth partd to
yl)-2-met hoxybenzoate. [00608] The
gwethet‘tlef?‘g%‘?"iﬂa‘gﬂﬂﬁ%ﬂedure was perfornmed as described in
[00619] PartlGll Prefafatioatof eﬂ) -N-WU-(3@edrb @i 5-1800-2.34@exoBFU dihydre®/Simidin-
r od 3A, Part B (0.42g, 1.26mml)
12H)-yl)-2- ‘é’ﬁtg ’%éﬁygg)(phmﬁlb I(e@lﬂg)ﬁrﬁjd 1.9nmmol ) were conbined in

[00620] The grodick bfIPart Bf(0.aTket Ghihnbl) day Bute)l andcnitet refoimild 14, Partd to

: ., heat ed 0G - 1N f h 0
sive the e LA U Tizbor Ut PAGP T PARSRRR b dsee . 201 5
H), 3.79 (s, AN e- T2 T ¢n, SAD| 162 (dbi-BaR2Bbmn2atiy 756! (dtIF2A7 Heohldp 8126 &d, &¢.99

Hz, 1H). and purified by colum chromatography on silica gel to
gi ve the title conmpound (0.13 8g, 29% . [00609] Part

par at .
0621 Bxagpjetey AR OE R Tt D bromors- Gt ioro rdilydropyrimidinc 112
methoxystyr;ﬂl—)ﬁl(eﬁﬁbmetl}alnésuEenmﬁ&uixqﬁmundjﬂi -B1- 1[5@]0610] The pr oduct
fromPart A (0.134g, 0.35mml) and triethylam ne (InL)
wer e conbi ned in thanol (4mL) and stirred at
anbi ent tenper aturg‘rmﬁ 18h. The sol uti on was quenched
with 1M HCl, extrlact i nto dichl oronmet hane and
concentrated to gi ve t title conpound (0.113g ,
929%) . [00611] Par t Pr epar ation of
3-tert-butyl-5-(5- , 4- di oxo- 3, 4-di hydr opyri m di
n-1(2H) -yl)-2- gethes xacj,d. [00612] The
product from Part B g ) was treated as
descri bed in Exanpl e 3A Part N\})o give the title
conpound (0.088g, 81%. [00613] HPart D. Preparation of
[00622] ParBAL Efebarbtidnydf2Srdrvo-f budiiodopRendt. di 0x0- 3, 4- di hydr opyr| m di

-1 -yl ) - met hoxyhb aldeh 0514
oz 1S b BRSS9 TG
(100ml) to gheabiobled sbintidmx Svpiuen HydrdxidPer.40g060.aromgl) wes ddded andtstired until
the hydroxic{%%gﬁe(%su}? dgssolved5 QI’he scgu/t%n was cooled in an ice water bath and sodium iodide

(5.6g, 37.4mmol) was added followed by drop-wise addition of sodium hypochlorite (17mL, 27.5mmol)
to give a transparent brown/red solution and gradual precipitation of a thick, white solid. The addition of
sodium iodide and bleach was repeated 3 times to give an orange mixture that was stirred for 2h, treated
with a solution of sodium thiosulfate in water (20g in 100mL), stirred for 15min and treated drop-wise
with concentrated HCI to a constant pH of 1. The mixture was stirred for 15min and filtered to collect a
white solid that was washed repeatedly with water and dried to constant mass (14.7g, 69%).

[00624] Part B. Preparation of 1-bromo-3,5-diiodo-2-methoxybenzene.

[00625] A 500mL round-bottom flask was charged with the product from Part A (14.7g, 34.6mmol),
iodomethane (2.70ml, 43.3mmol), and sodium hydroxide (2.101ml, 39.8mmol) in acetone (96ml) to give

a tan solution. The mixture was stirred for 24h and concentrated. The residue was dissolved in ethyl
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[00615] Part E. Preparation of
(E)-1-(3-tert-butyl -4-nmet hoxy-5-(4-nitrostyryl)phenyl)

WO 200908918% opyri m di ne-2, 4(1 H, 3H) - di one. [ 0061B]T/T{2808/076594
product of Part D (0.075g, 0.23nmpl) was treated as
described in Exanple 13A, Part Eto 121 WO
2009/ 039135 PCT/ US2008/ 076594 give 0.077g (75%.

acetate, wa%gg) \_N%t_?%v E:)l( %}d g%lrﬁlgegtsgf 151?1[;0 gru%eecrlrtled ov%r SPdlﬂm ]tﬁﬁe ﬁltered andI )

concentrated fo- diverowhite solid.i Thedbhdbwas, rd‘(rjls‘td'l'l,liéﬂ'lﬁoml hotlgxarfed0 @WB]ﬁ w'ﬂhesohd that
ct. of Ir'to (0.077g, 0.18mmol) was treated as

was collect%{bg/qqtr “"8(12%3 %lﬁpl e 13A, Part Fto give the title

[00626] Pax €hrRoepaciti(pD o7 (B-tlgom&-4%§do-4-BeB 9 phddahpyrididiRe-@ galthiliDedione.

1006271 28l g bptory s v lpresd i gt o Pae B3 8 09,3 mngh

pyrimidine-2 @ Pyt 3 i dlome-(2.273g, 20 28mm01) N (2 -cyanophenyl)picolinamide (0.823g, 3.69mmol),

corr 4N 0 I e g

The mixtur¢ wasssedell, agargbd yathintiteagen for E5<1mmahdahe£hﬁ:A at (A€ tforG6h.0 Thegnixire was

partitioned BREEBE-]B@)% ats P wzlfjc?r[]rd é[%o 81%3’1%8 lalxs‘r)ra)% WG%hH Wé‘/ﬁgE M_%e Brme dried

with sodiunf gylfa, 4dd fiItef_’gQ Therfilgdte (vay trﬁatdd)wlth'/?: @@c(pﬂqprqpyBﬁ@Qthzl;zeQ silica gel

(Aldrich cal"hig #é 8%8 %tergl%ro%gh ):_%%e a]nt;"% ofdte ?50 %Qe an DGPwREe solif (3.92g, 50%).

repara
[00628] Paxt B -Hkb}(athﬁ@@oﬂﬁa}hid453 DR T2 dio - 24-ditygapypyidinaf (DAY LL-

xystyryl)phenyl ) et hanesul f onam de
meth""””(-"%*‘@d“‘&*f‘%%E"% Q@Z ONH NO Br 0 11511 H O

[00629] To p 0QIBHE 2puni@etottond fladkr \wad@iltl&rproﬁuct from Part C (846mg, 2.0mmol), the

s TR ST Tl bOSEEL ) QAT

1,3,5,7-tetraamethyté tphemyd2,4, 8¢ t1i00a6- ))ho:smagdazmma (RA{Pb) (G297 89-4i6-B (A 7.54mg,

0. 060mmolf%]1%lt1lfg{ijlt‘] @?ﬂ%b%%ﬁ&@ﬁgﬁlgii?rgg)w1@"@@20@9%{?)21&0 (12.0ml) and

water (4.0nlh @hsidsk twias sealed sndctho ingdure waaispaiged with hignogdnafbhSnain dnd stirred at

ambient teng)%galtttﬂgm}bg Z%ag% rr§1§m16eQ¥as§ngﬁum N th%%‘ ek %‘%% Wrﬁ&eﬂj b(%ganlc

layer was v@@he& with Isaturated sglinne baatborates]xawectrted twithnandinre duléasd amilﬁiinred The

filtrate was grgég?c?\?%gy %erﬁétg% ﬁ};l %ﬁl {do ghz%d 51(6];1 ;%ﬁel re‘&"gm& gvaéoratte&j Tl})g: rgmdue

was fe
was triturattd wigsa nnirgahaeoant Odimathgrml/rﬁHoCbrt@gWhént tlvbasoxmounct &ch Wiote solid

(595mg, 60\Ngt ‘ﬁ&f@%@% %098 ?%'r}?g(g?](o ?ﬁg‘éﬂ‘rqst? %‘@%3‘({‘? D 150
Hz, 1H)7m(dp1=w45é1z WH) 7,36 GnCsY 761t @I=BE@5 Ho2 H) T.606L &2 I, 0H) 7.78 (d,

a0 e 1 3PS5 190 00 00 L TSR A S R

water and dried to constant mass (14.7g, 69% . [00624]
Part B. Preparation of
1- brono- 3, 5-di i odo- 2- met hoxybenzene.
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[ 006251A 500nL round-bottom fl ask was charged with the
product from Part A (14.7g, 34.6mmol), iodonethane

W@ 2009036135 43. 3nmol ), and sodi um hydroxi de (2. 1BQTI$2008/076594
39.8mmol) in acetone (96ml) to give a tan solution.
The m xture was stirred for 24h and concentrated. The
resi due was dissolved in ethyl 122 WO 2009/ 039135

[00630] Exam]gl{e'I I?‘gtz erapa{regg)l ﬁ{hema-géieﬁ%gﬁg d dp\lgt?egﬁg \/\yﬂrrépgggﬁcilg lgﬁﬁglg 2- methoxy-

3-(thiophenf2-y hsgyr@iphamd)metaneselfitnamidedcampogidAB-k1-h4Bt e sol i d. The
solid was recrystalliged fromhot hexane to give a
white solid that was|jcollected by filtration (12.3 g,
81 % . [00626] Part ¢ par ation of
1- (3- br ono- 5- i odo- 4meljoxyphenyl ) pyri ni di ne- 2, 4( 1H, 3H
)-dione. [00627] A 50nP round-bottom fl ask was

gt from Part B (8. 09g,
18. 44mol ), pyrim g 2 4(1H 3H) - di one (2.273g,
20.28mmol ), N Gy angpl ol { nam de (0. 823g,
3.69mml ), copypeg (Ig & . , 1.844mmol) and
pot assi um phosphate (8229, 3¥. 7rNr’o\(9 in DMSO (70n).
The m xture was seal ed, sparged it h nitrogen for

[00631] To 4 5mil micasvchvh abt eds aidedﬁfhélpfodﬁct ol ExhhplediSx Pant® @osg, 0. 081mmol)

oot R0y ST Mo B T 6 AR R o

dichloride (W6BIhg,8!Cﬂ$lptiﬁﬂ)&th paiseiumahdsphatt {3ar5adg, 0.T62nrhdl) inrTEHR(3Was) and water

edvvl topropyl functionaljzed silica _ .
(1.0ml). Tha &:ss (Nl&f W Eﬁnq:tge g]ll)ggr ﬁ}é gﬁé@? [)y linfrf)%eg?(érdgnflﬂfl teg at 50°C for
3h. The mix@@k iwagpaatiibney ajith edlledethto agd Mg B, Tk forgahiic 187eSwasi vehshed with

3.92 509 0628 rt rati.on_.of .
satratd s REPBEE B o o st Ry AR SISy g wi
3-mercaptoiolpy] Ylincti@ralineelt ski@x gelt ﬁlteyéd)thb&gh;d@mﬁhammwtled dmardsidee was

. 0062 Tq a 10 round- b the ., . 1
puifed b kYR s o MitGhg P i« e ST dhg S
NMR (300 MIeAYDRSDWRY) 6 ppd B,03 I?gBtH)B 7(04§3rrg 5.7. (&QOﬁnm D21 PpR] BEPT.USHA,

3 hosphat e éSQ%gg

=543, 4. OgHé 15713 A 2 b‘) Eﬁéﬁfy? H)7.3 . {78808 6 FPHOS $Mat - 77

(m, 2 H) 7. mlat B70RAPhN) ¢ 840G, DAY 30491@; Bp.20 He, brmoMs (E5196R2194 (M-+H)+.
and trls(dlbenzyl|deneacetone)d|pallad|u 0) (18.31nmg,

[00632] Exzﬂnﬂ@ Qmeﬁarhtfbn_BPE)(Nr?A @b 1-dadvd-3, Angih RiroyfimdTh )1(2HW@ 3-(furan-2-

2 methry R Pt R P B-LRn: Ot emper at ur e

for 72h. The m xture @as partitioned vvlth et hyl
acetate and 1M HCl . e organic |ayer was washed with
sat urat ed sodi um bi dar BBhate, brine, dried with sodi um
sulfate and filtere Nﬁhﬁ filtrate was treated with
3-mer capt opropyl funciionalized silica gel, filtered
and evaporated. Thetesidue was triturated with a

m ni mal anmount of gt hanol / CH2C12to give the title
conmpound as a wi 0,0.60% . 1H NWVR (300
MHz, DNMBO- d6) 0 ) @2 (s, 3 H 5.69
(dd, 3772150H21H)724(k§1

[00633] The,_&tl?é ijf(“flﬂu“% v@g p{eaared éqc%rd% tq_Ele prfcqqyref)%altlale 1% s%bslztiltl%f}lran 2-
ylboronic adld H)r tlﬁo;ﬂﬁn-(ZSy,lbolodrB acidlto 20e G Swhitd sdtid.(22vEg, 662%). 19 NMIR (300 MHz,
WO 2009/ 039135 PCT/ US2008/ 076594

DMSO-dg) P@@rgg@f (g&pﬂ 76 (&é H)Fsrs&;griag T3 HzgfH) 6:69 (dd, 7=3.31, 1.84 Hz, 1 H) 7.08
(d, J=2.57 HZ) H)7(44, 5= 26 iz, P 19036 nft2 B) I (R BYS $mxsl Ny H &l -1b k7 Hz, 1

2- et hoxy-
3-(t hi ophen-2-yl)styryl)phenyl) net hanesul f onam de
(conpound IB-L1-1.48). O
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I NH NOO SO N HOJ[00631] To a 5mM m crowave
t ube was added the product from Exanple 15, Part D
W@ 2001939185 081 nmol ), thi ophen-2-yl boroni ¢ aci BCT/US2008/076594
(10. 40ng, 0.081mmol),
1,1 -bis(di-tert-butyl phosphi no)ferrocene pal |l adi um
di chloride (2.65ng, 4.06nol) and potassi um phosphate

77705 T AL T ST P00, S s o

(M+NH4)+.ni trogen for 5Smn and heated at 50C for 3h. The
m xture was partitioned with ethyl acetate and 1M HCl .
[00634] ExahipR 18! GasphatidoofEF)-MNas-(meshdioxoas, #-dihydrapyringitlmel (BelilPamethoxy-

... ,bicarhonate, brin dried with [ ul fate and
s pyridin4 B g Bty e e e fehppRd BB S
3-nercaptopropyl funetionalized silica gel, filtered
through celite and e orated. The residue was

purified by reverseffphf&e chromatography to give the
title conpound as a~whitg solid (20ng, 50% . 1H NMWR

(300 MHz, DMBO-d6) S |ppm 3.03 (s, 3 H) 3.70 (s, 3 H
5.70 (dd, J=7.72, 22™Hz, 1 H 7.18 (dd, J=5.43,
4.05 Hz, 1 H 7, 2 H 7.35 (s, 2 H
7.63 (d, J=8.8 7.77 (m 2 H
7.83 (d, J=7.7 B H) 11.49 (d,

3=2.21 Hz, 1 H) NS (ESI4) m 2 485 OWH) +  [00632]
ampl e 17. Preparation of .
ous3si e i CRonbyn was iR RhsolBy o rgratgp g Frample S e

(4,4,5,5-tetradnefifyli Ar2~Poxaborolan-2-yl)pyridine for thiophen-2-ylboronic acid to give a white solid

om0 RS SR PRSP PR s 2221

Hz, 1 H) 7.26 0063836 Mhe H) 138 dclenpotiz? Mpss pdeparsedzat en 7 dB Gd J+882 Hz, 2

10780 & L7858 Mk B K6 G TAEHE SN B gt i dOdet st a7 b 2
9.90 (s, 1 HWHis1€d,geb 2 dHE 22y MSSES)+) i/ HNNRHB3O0 MHz, DMSO d6) S
ppm 3.03 (s, 3 H 3.76 (s, 3 H 5.69 (d, J=7.72 Hz, 1

[00636] ExalpléS196 Prépdehtion) st EBN-(4-15-844-MHoxo-1,4djhydropHimiddh- 1 (AHRyI Z-methoxy-

3-(pyridin-3 %?s@gghg%lﬁ%h(agésgéggy@g (%’%@poﬁn:@nslgl-igf%)(. rln 1§4l'|)v\o7. 63

2009/ 039135 PCT/ US20G8/ 076594 H) 7.77 (d, J=2.57 Hz,
1 H 7.82 (m J=7.72 2 H 9.88 (s, 1 H 11.48 (s,
1 H. M (ESI+) nz |49/inH ( M-NH4) +. [ 00634] Exanpl e 18.

Preparati on of N o
(E)-N-(4-(5-(2, 4-di oxjo- 3, 4-di hydropyrim di n-1(2H) -yl ) -
2- met hoxy-

[00637] The title compound was prepared according to the procedure of Example 16 substituting 3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine for thiophen-2-ylboronic acid to give a white solid
(19mg, 48%). "H NMR (300 MHz, DMSO-ds) & ppm 3.02 (s, 3 H) 3.45 (s, 3 H) 5.71 (dd, J=8.09, 2.21
Hz, 1 H) 7.24 (d, J=8.46 Hz, 2 H) 7.37 (d, J=2.94 Hz, 2 H) 7.47 (d, J=2.57 Hz, 1 H) 7.63 (m, 3 H) 7.85 (d,
J=7.72 Hz, 1 H) 7.93 (d, J=2.57 Hz, 1 H) 8.15 (m, 1 H) 8.68 (dd, J=4.80 Hz, 1.47 Hz, 1 H) 8.86 (d,
J=1.84 Hz, 1 H) 9.89 (s, 1 H) 11.50 (d, J=2.21 Hz, 1 H). MS (ESI+) m/z 491 (M+H)+.
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3-(pyridin-4-yl)styryl)phenyl) et hanesul f onam de
(conmpound IB-LI-1.55). ONH N'"ON/ O NS HO

WO 088H|135The titl e conpound was prepared accorBiTYS1008/076594
the procedure of Exanple 16 substituting 4-
(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) pyri di ne
for thiophen-2-ylboronic acid to give a white solid

[00638] Exa p% X &eé)gatlon g(%éﬁgg%%x% %ﬁ%yr%ﬂﬁﬁz(g’ﬂpﬁké%ethoxy-

3-(thiophen-3-yDStyfyt)phehyBmétBartdgylfoRarhijle RoBBound IBJA41.470. Hz, 2 H) 7.51
(d, J=2.57 Hz, 1 H ¢ 63 (d, J=8.82 Hz, 2 H) 7.80 (d,
J=5.88 Hz, 2 H 7.85(|(d, J=7.72 Hz, 1 H 7.97 (d,
J=2.57 Hz, 1 H 8.7¢ (&l J=6.25 Hz, 2 H 9.90 (s, 1
H 11.51 (d, J=2.21l{Hzk 1 H. M (ESI+) nfz 491
(MrH) +. [00636] Exanpl e @9. Preparation of
(BE)-N-(4-(5-(2,4-dig 34d|hydropyrlmdln-1(2|—|)-yl)-

& i de (conpound

IB-LI-1.53). 0 /HONON | %O N/ S/ , H
[00637] The tit¥e conpound wa pn\e’ red according to
the procedure of Exanple 16 subsﬁtutl ng 3-

[00639] The(tifle dorthpdund ehs preirddydcedtdig @-thH pu@bore of Bxandply Ilt) gupstitainge

thiophen-3-%l€<%ﬂ%(? !ac(jf(gg%r r}’mﬂt\gﬁ%ﬁ[ Om C a (():l gltﬁ%é%hg%ioﬂ%w %@}8};1% NMR

(300 MHz, BMSD-&) &pprf 3.02 &, BH) 5. sﬂs Gaﬂjs 6948 JOR09 Rz, 2 ) 112, (d,U=B}6 Hz, 2 H)

7.36 (s, 2 H)(7d35 (jn,g }@2}7 qﬁgﬁ%% M %%) 77%3@@,(1 13/, 2;%‘9}{ %3%%%77

H) 7.83 (d, J=7Hp Hg, OB) (93 (d8-2237, (stHﬂ, 1H)) o&B8YH 1(}[9111148}@ 18{)61&3((Esi)m/z
J=4.80 Hz, 1.47 H, 1 H 8.8 (d, J=1.84 Hz, 1 H)
494 M-Htg g9 (s, 1 H) 11.50 (d, J=2.21 Hz, 1 H). M5 (ESI+) niz

[00640] ExafrU%%éJSWPg@W%égfz(gg leila g-/g(.) égaﬁ)gg 3,gf thy %%gr?r%{d?n?-?éﬁ) yl)-3-(furan-3-
yl)-2- methoﬁﬁ)yr}bibpﬁlény@)ﬁre(}ﬁnéhul@brﬂmﬁie:Ecoﬁnpdurm}mbpysom din-1(2H) -yl) -

2- met hoxy-
3-(t hi ophen- 3-vyl )st yr o ) phenyl ) net hanesul f onam de
(conpound | B-LI - N NH N O

[00641] The title compound was prepared according to the procedure of Example 16 substituting furan-3-
ylboronic acid acid for thiophen-2-ylboronic acid to give a white solid (14mg, 29%). "H NMR (300
MHz, DMSO-d¢) § ppm 3.02 (s, 3 H) 3.69 (s, 3 H) 5.69 (d, J=8.09 Hz, 1 H) 7.05 (dd, J=2.57, 0.90 Hz, 1
H) 7.24 (d, J=8.82 Hz, 2 H) 7.34 (s, 2 H) 7.61 (m, 3 H) 7.74 (d, J=2.57 Hz, 1 H) 7.80 (m, 2 H) 8.25 (s, 1
H) 9.88 (s, 1 H) 11.49 (s, 1 H). MS (ESI-) m/z 478 (M-H)+.
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I OS ONl NHSS H O [00639] The title conpound was
prepared according to the procedure of Exanple 16

W@ aweMsMes i ng thi ophen-3-yl boronic acid for PCT/US2008/076594
t hi ophen-2-yl boronic acid to give a white solid (19ng,
389%9. 'H NWR (300 MHz, DWMSO- d6) SppmS 02 (s, 3H)
3.55 (s, 3 69 (d, J=8.09 Hz, 7.24 (d, J=8

H) 5.
[00642] Exagzyle 2% ?i;rep,araél?n é@’) N2@g)5_£%4 %5 X Tﬂgﬁhﬁﬁor&ﬁn@%‘ r%g@{ig 51- 3A(§
hydroxy-2-mbtty/|pbdpahi2;y1Y2- niebhoiys&%yllpﬁc;nyﬂ)m?thirﬁiwﬂﬁmarmdHICOﬁ‘lpgﬂiid(IBt‘Ll -1.45).
J=2.57, 0.96 Hz, 1 H,9.88 (s, 1 H 11.48 (s, 1 H. M
(ESI-) mz 494 (MH}R. [00640] Exanpl e 21. Preparation
of NH
(E)-N-(4-(5-(2,4-di oy§0 4- di hydropyrim di n-1(2H)-yl) -
3-(furan- 3- N0
yl ) -2-net hoxystyryl ) pRgnyl ) met hanesul f onam de
(conpound | B-LI - 0 NH I\IOOINOS o/ /1 \ H
O [00641] TheHdT tix ) 3 epa ared according to
' : |tgﬂ|ngfuran 3-
yl boronic acid acid for thi ophen-?-w boronic acid to
give a white solid (14 29% . 'H NWR (300 MHz,
[00643]Par13wsbeﬁ=67tw@ ob Briz-Bydroxy k- Boqthegyleayetefsamds H 5.69 (d,
[00644] To %58m@90th%abogtorhbﬂai( W a(i@%q 2- (\51 :hgch%z ph@ny?gcelﬁé acid (Alhl)lch73 341g

7.74
20mmol) in peptonjeile (Hmlpgo give akqf)loyleg@olghqn 2\1 }q)iosgcgnsud&g‘} 00g, Zg_gmgolg gyas

added poﬁlo(1§llse Syd schil 18 Bive 3 redtbrbiim tr&@ga@&%o‘lﬁtloﬂ"ﬂﬁt @Z@stﬂ&h k- t6h,. 1AL
WO 2009/ 039135 PCT/ US2008/ 076594 J rriol e 22.
mixture wasRpeqsairaied avg thyfresulting solid was triturated in 75mL of water and filtered to collect an

orange solldgtl_lr:a)t 1Wl_§l§ désa(madr3adiufi. RO Rdésoftl WM SIFeOR¥hlliPddt It thluéhd ro)ghvka light

orange powdey (fr-Qex y472) met hyl pr opan- 2- yl ) - 2- met hoxyst yryl ) phenyl ) me
[00645] Part ﬁaﬁéﬁﬁhﬁ&%meﬁf;l 1. gsgsg@ﬁ'&de!i dl@hdxly%lgenﬂl%)cetatg (NH N -~O

epar at |

Part of
1006461 To E30pLirgecheon MBI~ bgHBI P9 L BNT Bkt (69, 14-S5mmoD, potassium
carbonate (6.16g, 44.6mmol), and dimethyl sulfate (4.12g, 32.7mmol) in acetone (49.5ml) to give a

brown suspension. The suspension was heated at reflux for 16h, cooled, concentrated and the residue was
partitioned between EtOAc and water. The EtOAc layer was washed with brine, dried (Na,SO,) and
concentrated to a brown oil that was chromatographed on a 40g silica cartridge eluting with 3:1
hexane/EtOAc to give a yellow oil (6.0g, 94%).

[00647] Part C. Preparation of methyl 2-(3,5-diiodo-2-methoxyphenyl)-2-methylpropanoate.

[00648] To a 100mL round-bottom flask under nitrogen was added the product from Part B (1.728g,
4mmol) in anhydrous THF (20ml) and HMPA (2ml) to give a colorless solution. Methyl iodide (1.251ml,
20.00mmol) was added and the solution was cooled to -40°C. Potassium t-butoxide(12.00ml,
12.00mmol) was added drop-wise and the mixture was stirred at -40 to -20°C for 30min and quenched
with IM HCl to a pH of 1. The mixture was extracted 3 X 40ml with EtOAc. The extracts were
combined, washed with brine, dried (Na,SO,) and concentrated. The crude product was flash
chromatographed on a 40g ISCO silica cartridge eluting with 9:1 hexane/EtOAc to give the bis-
methylated product as a yellow oil (1.63g, 89%).

[00649] Part D. Preparation of 2-(3,5-diiodo-2-methoxyphenyl)-2-methylpropanoic acid.

[00650] A suspension of the product from Part C (2.63g, 5.72mmol) in MeOH (40m1) and THF (40ml)
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[00644] To a 25 OrL round-bottom fl ask was added
2- (2- hydroxyphenyl )acetic acid (A drich, 3.04qg,
WQwasN33 n acetonitrile (50mM) to give a col oPCEES2008/076594
sol ution. N iodosuccinmde (9.00g, 40. Omol) was added
portionwi se over 15min to give a red/ brown transparent
solution that was stirred for 16h. The m xture was
iz r
was et SRE BRIk PRl T Sl Ffipted oo Kbty Blelfpanl
solvent was tvagbrated andithe seghaimpaquecas splyfion Tae aq;cilﬁq;bwnglMd{Ql@g)ducmg a solid

that was collﬁg%ﬁﬁl?@d&égg{sy&{ )3311% fvgéglgaj:g?n Lt %kvé@hegdreg&eg:&gﬁblp ogﬁ (2.46g,

96%). met hyl 2-(3, 5-dii odo-2-nmet hoxyphenyl )acet ate. [00646]

T 2 I - t roduct
o, B3 400 SR AL 3 gl o o
[00652] A sql@ioh @ the prbdGetrimim) Para Pd 1.80gy2 2H3mmgl) 1rrf’laﬁ‘e(4()n‘|11) Mag | treated drop-wise
|
with borane ?T12-IF gggfle%% ON/]T(%QSE gglgrélég ?%@ntﬂg\r)a léegl (é gt::S\é)SC ?ﬁr 2?ﬁe ?’Fﬂ: mi ture was
treated with ]I@thancd GAnd g, refiwied dort3Pmincand gengenttatedr dh¢ resibtingagsidue was washed
t
with water, lg}ﬁ{e (ir eh g@@%&lﬁ:ﬁ \Qﬁ?d?eﬁ g‘t@g&? elmg%gfzp}@%egoz)hg %ﬁlg@ %Cchl'ﬁYa?d'graphed
on silica gel@blncgwtth hexauk/E©Ax (il biargivsithe debiced pralyctd Bil0mea 848G aphed

D T T

dimethylsilaRart C. Preparati on of mst hyl

v g A TR o AP
butyldimethylalglorasitha (30ha g2 @motoDf andrimidarale @04mg, ?%@mol)ﬁmﬁryedlfw 2h.

The mixturegg%g %%‘Elgé}%d ;{;gﬂ%’gélfg\gﬁﬂ %Hkﬂet\'r;'h@& gﬂ% ](_)I'% glrl‘r?[ r Was washed with

saturated sodigm (iarhohate, heige, dd@rb‘dltlawdlmlfgtgl filtefed andyevsperated. e Bhetresidue was
chromatogragg%fg)é] sgif%% %g’l\%!hggk g\/ﬁtg HE%&/%%@ QQW Sve Sflt}elz(%‘egleégr@&&uct%ﬁtmdg,
96%). -20C for 30m n and quenched with IMHC to a pH of 1.

[00655] Pm—Ir Ee P?g%ﬁt«lﬁ'&n of128- (?@%I netg/ﬁiﬂné’fhgh%ﬂ“f& )f#nét??flﬁg)%g—%iyggglodOA-
methoxyphe@mﬁmélnqahél(lbkﬁ]rbeimnpat ed. The crude pr odu_é:t was flash
[00656] To &%@Bﬁ@%&f&&eﬁaﬁ%& Sad0Bm! ﬁ‘\c/?g?;c% rbﬁx%r@{rg?lhg,ﬁ)g)tsgﬁ%l)ﬁg

exane 8AC to g bi's
pyrimidine-HA(@ H3ED-dinne 41 Y mig) bd Tginol), N-(83ganopignyl)piatiogndy (428me, D.

0. l90mmol)§£o?g&g?%§)idf?i@ éfkf lz'%mr%et 95mm 1) and Sotaﬁm lpRosPhate 424m 1999mglol) in

oxyp enyl propanor’c aci
DMSO (5m]) 00B5Gpschwsssple spanged ofithtniteogpr adhen hhatmtréa?@ fog24h. The

sl 5 BT DB RS B4R B

sodium bicatho@k. doidé. Wniedy i endivdresul 28 rand filtdrpdmbie)filaate whetatated vath
3-mercaptop$ﬁ>gl I’uggthdﬁﬁl?zed Iglgau Il n(ﬁt%q%o%lgd Wi r%ycgp Q}%@Eh@&ﬂﬁ%phed on

dus so Utl on was acl
silica gel elutiag Wpih b@i@eﬂ E@DA&F @3 tockivettheaprodugtasaolie@8 &g, 199 %6).
I SQG4. t_
onss SO el Sl
dioxo-3,4- dlpycg‘gmrlmldlgﬁ (2dH-yD)-2- methoxystyryl)phenyl)methanesulfonamlde

[00658] To 125nglgh'x gljoq)a{l x%as%&éb%é’;ﬁ&ﬁﬁv %1'3 %am g\ré}%n Hﬁ%ol? tf?(l,o%oduct

ution of e product fr
from Example 231 Hawpt B (24mgIWEm(mDmp}asm phosphate@d4 Qme,ril Whel), IW I’Ih(CAS
I T h

97739-46- 3)% B398 3 d}l%&)%ﬁhHh%@%%%ds%g%ﬁg)%gﬁéglﬁ(ogﬁ%ﬁ

(3.0ml) and m@hﬂ)Oml} eFiewygesel Was seabrmnd the mixtutsricee prarged eith nmen for Smin
resulting residue was washed wth water, brine, dried
with sodiumsulfate, filtered and evaporated. The
resi due was chromat ogr aphgd



on silica gel eluting with hexane/ Et OAc (4:1) to give

the desired product (810ngy, 84% . [00653] Part F.
wee@pasesi on of PCT/US2008/076594

tert-butyl (2-(3,5-diiodo-2-nethoxyphenyl)-2-met hyl prop

oxy)- dinethylsilane. [00654] A solution of the

product from Part E (432ng, 1.000mvol) in DVF (5nml)

o Lth.tert- bu
and then hea%%%i% féaftﬁr.e%b\é(lhe nqnjttlre vas pal%lt\{(;élgg [g«%\cv@([legghe[ 8‘%1' @‘%g e. The
organic layeawak wdshed eith faorat@hsodiuthtbécartiondte; beineydsedaith mdumn@dfate and
d et
filtered. Th?,\glttr\ell\ﬁ waF] é'(e]at 'ﬂv%ha’? meEeca I'téqr%pa/? ?ungtﬁo%ah yi] glllge{)%"fl rflltgteh g%{f{]vg;,)orated.

The residue ehas$ ddommitddraphed prusilicugef dutag vﬁthllm:mne/@t@‘mj(lel\) tpoiveat tid (50mg, 83
%) The residue was chronmat ographed on silica gel eluting

' with hexane/EtQAc (9:1) to give the desired product
[00659] Par({ b PRipayatiorQGVE)-N{(D0BE5- dlﬁiarft 4-@thyﬂ?mgpamidimf 163 )efl)-3-(1-hydroxy-2-

ter t Xy) - 2- met hyl pr opan- 2-
e Tt IR R LARY) 2 72,0
[00660] A sdttdl)of thie progluct[fOOGEXG} HI(d)Z(mngS(QOmoll) ndTIﬂilb(St (ymh) hstsdatedaith 1 M

TBAF (0. 806m98%06 he B?O%%ﬁt f i 0“& E)?‘Egh f&%%%gm?asgj@ﬁég{%’\!v&h water and

I'one
ethyl acetatd\Fr(leZGrggtmcnlayﬂn ey vv)lqlmect el X hiame),disied #ith Sevipm subfateOfitenest and

evaporated. ‘i’ﬁg lgselrléle{%as (:ﬁ%ﬂggogl(a%%é%oé ?I. el ?ﬁlﬁ%ﬁ%%&ﬂﬂ;ﬁﬁ&ﬁ gﬁm to give a

solid (85mgyEsss e IIHM»SR EoaMidz, DMB0-dg 8 ppitlIB0rgs, G (ar3dt3e@(d, J=5.52 Hz,

eat t o] 4 T ' x S 11 o

21)3.77 (o E8n we st LHES 86ty S gediand B PaNER L AR AT 2 @
J=8.09 Hz, MEF9.8®BG&hEH) W .4N(ssBH) M8 @81+) aogf03rnivaiNga)honat e, bri ne,

dried with sodiumsulfate, and filtered. The filtrate
[00661] Exanipde 13, Padpachtivn di(E)-B-(#E5-(aptiops-dpydinytitopetimidival RHpgl)-3-iodo-2-

siic filter.ed and h t The residue was
methoxysty R Shanstligh i et BRI o™ £

hexane/ Et OAc ( 3: 21{5%0 gi ve the product as a solid

(285nmg, 65% . [006 Part H. Preparation of
(E)-N-(4-(3-(1-(tert-putyl di met hyl silyloxy)-2-nmethyl pr
opan-2-yl)-5-(2, 4-

di oxo- 3, 4-di hydropy |m din-1(2H) -yl ) - 2- met hoxystyryl ) p
henyl ) met hanesul f gnaky [00658] To a 5m m crowave
tube was added thg om Part G (53nyg,

0. 1mmol ), the prloduft le 13B, Part B (24ny,
0.1 mmol ), potassi uea phosp -.,/ Ong, 0.2mmol),

PA- Ph (CAS 97739-46-3) (0.87ngy 2 0nol) and

d|b C IIadlurr(O) (0.9ny, 1 pnol)
[00662]1)’"# % ‘éh%dseg'h@ %a‘l’%ﬁg’%? The vessel was
[00663]In aQSGlhE ﬂre@s’mtb ebee] whsdduede2 N}ﬂ-ﬁ'llﬁdb@h@@hﬁg\ﬁ 10160 mindiol)ag BITBEQ60mI) to
V\D 2009/ 039135 PCJI/ US200 6594 and .t hen

givea yeno\’i é%t’('té(ﬁl © 8QJiqn yyas sppledyip an jge E'i‘tﬁ F“éd%@gl tBIEFtPYIf ,}g‘H*&?mCthaHe
(7.95ml, 15 behmel ﬁlﬁiﬁddhﬁt ﬁ&ﬁkﬁ dep fbew&D@Lcﬂé;ﬁvi%em&ltloﬂbgﬂﬁhﬁlgl @) resulting

shed wt turated sodi um bi car ri
in calm bubiie ARG 161 SR 0 TP SR CPPEGRR, S Hae Feriplytion
was panltloMf’oeMeaaETEﬂ\mfi Wafdr l(ij‘fﬁlr tnaa@g@m loyay waf wisbed @il Mzed, saturated

ilic i red an r.a e res

NaHCO;, r@iﬁfitgwgeld%ga'%pﬁ eal‘ftgéc Has F%%‘%’%?BQ {Jl?elr%iganaﬂc?r};fentrate% to glve a tan
solid that wdsexaineitiouAeificakioh (4. 8@9@%)3 a solid (50my, 83 9.

0859] Part Pr.e n of o .
100664]Pary B PRpgiciar 10,5 SRS B afinw hpwisyding2 i HI 0y -
[00665] To a31 00MmL-rhyrdirtasttym Atask under N, was added the product from Part A (3.5g, 7.2mmol),

.. JdTE .pr --I--thox t esul.f.o
th-pyrimicffE p W Gle P B b G A P et ot P O DB i
(120nmg, 0.20mml) in THE (5.0n) was treated with 1 M
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TBAF (0.800nl, 0.800nmol) in THE and stirred for 16h.

The m xture was partitioned wwth water and et hyl
W@emw/asa3s The organic | ayer was washed (3 X brPpeiEy$2008/076594

dried with sodiumsulfate, filtered and evaporated.

The resi due was chromat ographed on silica gel eluting

Wi th 4% nmethanol in CH2C12 to give a solid (85ng, 88

DMSO (5 Orr(gﬁt:o gévlélﬁ)Nclgg_ %%%%@Wﬁ%?@ggheﬁylw mg 8&( éﬁ()lgg, F]thmgg was

added and tHetmix dabspadzetvith N, ifr 5mid 6Cdpger(L) ©8id6 913Fmng, A 72)mal) Rds Adrded and

the mix was %pnged;)}}geiafglcmsf?r%f i ,})la%é L&ggllﬂg;aﬁﬁ;xega?eggl%6({°w}_@+§ée rglg(’ture was

cooled and JafB@i66dd bebx@NBI@A dhd Watee pdgnmh'g tha prto 1 with HCI. The aqueous layer was

RIS C T T S R

saturated Nd@,@ﬁiﬁ%g‘ggi@@ -tichted with B-medcabldpropiyl fﬁhfchoviahked\ silita, fillerel afnd
Part A Pre tio . :
concentated RescPng bl st FHER B e oL vopader 028

62 %). pressure vessel was added 2,4, 6-trii odophenol (59,

iovsssiParefy. PEETEN o RS e o S Sl B S a8

methoxystyxtyr)phmylbxyéﬂsanleyﬂtﬁnmdn‘ret hane (7.95nm, 15. 90rm0|) was
at a_fast dri foII dit

066711 a3 it~ sy Bt e R omt i BTG 30D B B

from Exampla$3B,PakreB (RBing 0.300mdolfntl, lr’-d)m(ﬂmhemjnpﬂo&ﬂmfoefefrm‘enél-h The

st R B OSSO0 RO T e

0.330mmol)SATHIFE3.06l1) alliiivalie(1.0amd Tha hittere &ds Hfafded with @itfopéor Svaim and

a5 e AR GATEFFRR 1, T i
washed with sﬁﬁlﬁﬁéﬂ] soflamtbidarboRste (beine tdriedwinl solitu(‘nﬁsuffate and ﬁltered The filtrate was

treated with £3 %%%g}g%pﬁogg? ftu_nlc(%léﬁ{] (F 4 {1%1 &gg‘g{{%r%(iﬁn?lle eﬁid 'eI?‘: K%ld\(lj\%vggs

chromatograptietiash siliva elmtlﬁg‘iw'ﬁh 5%6meahaRalrih CHLC13to%iNe akoRdGy, 29%). 'H NMR

o0 witz, RSB s AGR fin 007 T ah 367 . 357 A2 b (s 1 260 @

J=8.82 Hz, /D) 2@@@{ @3;9)19351 ?mhlsszmﬁ% ?7;16594{) 7[3&15@ JF?.Q_UH)L,l 194) @[90&(@, 1 H)
r] es nsi on - cyanophenyl ) pi col i nani de
1148 (s, “%)3%34%31 )lméf?m%)ﬁas added and the m x was sparged

006681 Exaff a@%é%p%%ﬂgﬁ“oﬂﬁﬁ"ﬁ@méé%@g%?é%&yéﬁiér”%w ARG ety

3-(methylsulforyilBtyryDip B Ymethaiesul fNRamidel (ompbund IBLLIED)f or 18h. The
m xture was cool ed nd partitioned between Et OAc and
wat er adj usting the HtolvvlthHCI The aqueous
| ayer was extract ;{ﬁ(lvmth Et OAc. The organi cs were
conbi ned, washed wat er, saturated NaHCO3, and
saturated Nad , drl Na2804) treated with
3-mer capt opropyl fupgtionalized silica, filtered and
concentrated. The Itlng solid was triturated in
2: 1 hexane/ Et Oﬁ:c\s\ e &f white powder (2.2g,
o O Ox 20
7~ N’S\

[00669] Part A. Preparation of 4-nitrobenzene-2-diazo-1-oxide.
[00670] To a 250mL round-bottom flask was added 2-amino-4-nitrophenol (6.165g, 40.0mmol) in 48%
tetrafluoroboric acid (15ml). Sodium nitrite (2.76g, 40.0mmol) in water (6ml) was added dropwise at 0°C

and the mixture was stirred at room temperature for 30min. The solid was collected by filtration, washed
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62 % . [00666] Part C. Preparation of

(E)-N-(4-(5-(2, 4-di oxo- 3, 4-di hydropyri mdin-1(2H)-yl) -
wW@20006d39125 et hoxyst yryl ) phenyl ) net hanesul f onaPETES2008/076594

[00667] In a 5nl mcrowave tube was m xed the product

fromPart B (141ng, 0.30mmol ), the product from

Exanpl e 13B, Part B (72.3ng, 0.300mmol),

with tetraﬂu%fgf}c'rr% de @I%glﬁll ?tgny e gcr())lls dvga{sg‘{é)ﬁc%{i iy a% ne (5 ?ITB félgered and dried to
give a solid 3.30¢F08®] ) and pot assi um phosphat e (70 Ony,

nd,water (1.0m). The
[00671]1)3'19# ?rﬁgaggwéé’fgé %&“%%h&?{’% I}ocl)gen for 5min and heated
[00672] To aalll. tetKer ivas addad thﬂpmdmtirbnnrmnrmsz Py 16.3Inonddlinviget \Ivnat@’[(mﬂLg) to

et at.e an
give «broweCETERS L L RBE Onr BAPBBRA B e R PR PR Sl
thlomethox1did(|2f2&1§ 3amﬂmﬁ)l)|lﬁ @atedS Orih eloﬁvlyi tThea ingxtuva svas ktrreataEllbothdlperature

for 24h. Th%‘rrl}a; réf\%g/ t g dga¥1d.ﬁ}ﬁ t(r:gtelz vov%saalc{dzteeg w1tlh ﬂ\fﬁC?grloducg o &glruﬁ%at was

chrona
collected bySilltkatlomarei dirte] (Y538 84%)5% nmet hanol in CH2Cl12 to give a

[00673] Paxéeo reE)e{ratl m%Hf% @)}}ls%lyonng/R 'Ibltg(%g%l?{sz ?N$O726%_|Z S gprl—nb

[00674] To ar25BRL(ronndbotthm TlaGOvascdded Iethr@ctrgm PattB (.17 &, 6@0mm01) in

=8.09 Hz, 1 7.8 d =2, . {.
MeOH (20mj):tg g% aﬁ&d,wnlsu%engc.)rb 2)0){0%1(? (dﬂéﬁ’qu!{gl%ﬁ Crg?vatir (?_é’m{) %gs added
slowly at 0°C EBhe thixfdr& whs38arfnkdl td)rdom fiipeaie, Ebiresdifbrel hadd pitidged stith ethyl

f . . . . . .
acetate and f(%é)H_C’{I_ '{lzle_ (ngqncczl’a)zf:_r Jias, &V%S_hg(? ﬂl_tlaPrhnfd?rgg Wltlh r%oc(l:”nrr]l_silfaéeill)ﬁ!tgrfc} and
evaporated. Zharedstdox was chromatographed on silica gel eluting with 1% to 5% methanol in CH,Cl, to

t,hyhksul fonyl ) styryl) phenyl ) met hanesul f onam de
g‘Vea”“dé"weé’laﬁ IB-L1-1.49). ONH NZOOODQ:S 0 N H

[00675]) Parf DO B&ﬁératﬁ?mr df 2A0doR%- Gmll}’clﬂulfmyl)eﬁf-nitrophenol

[00676] To a 50rr]n f]rroglgcf? Qlfef’ask as adge(i oéré&‘lﬁzt frgrg Q’@uzt% E4F?mg %ﬁqmlmol) in

was a am no-
MeOH (10n(lﬁanill cagr (Mﬁnlﬂ‘hxbhe) mormclzﬂlaﬂrﬂe (0.680malf 2.60@moWd i (EHzé?d:zl (2.0mL) was
U m netri

added drop- %gﬁﬁjd) th m1x ] salrrrgd \2,1\% rgér%£7%gféture H%r‘?(ﬁlél 0 n\ivai’(%%rﬁ?(se&n\rl\lﬁ gnd stirred
for 10min. Bifei remﬁnhgabhdmmntl@tqd@yﬁtmlen frglrdris@ (A3Amg, Weéo)sol i d was
owoe S S AR R 2015

[00678] To animdr preskime vewtlivehs wdded sheppeicdbni Para D6 e, (| 8BGrimol) in MTBE
(6ml) to glv% %)%5%% sglrg‘ff} 1? "émr rlgrgtél%g?'agtgbégﬁd i faﬁ %le Ibgth Ql§d gTJI tlgmetﬁ)(;}ﬁyl-
diazomethar({ Brﬁnlﬂyl 7imm)1) Wasadidedogs la asodrip ﬁam@&'dm]y difap-wisd ddditmalo€MeOH
(0.4ml) resulyylﬁl% iifgcgaﬂﬁg’c‘%b?ig%z l%dxj%gsttel vaz{s%ergle%a trlrge\%%t r7o(())91 tem%era{%ure or 1)1 The
mixture was@apipiened(vitho20d ace&tela&mTM I)IClNeiBle atgalmcl layérokdsmld:dbyth saturated
sodium blcar onaté Ib(r)uqe ?gac?n%q u\m S Ilfo %ﬁlgre)& (? ex(aporateg & %1§e2an7 I}Fmil ze solid
(655mg, 100%3)om t en‘per ature for 24h The m xt ure vvas filter ed

(00679 ParfF dPngB%?i}]t nl ol %a%-zﬁ’-‘{%%th&&} ApbdeultbdyBadilthd & Producing a
[00680] To a 250mL round- bottom flask was added the product from Part E (0.650g, 1.820mmol),
ammonium chloride (0.146g, 2.73mmol), and iron (0.508g, 9.10mmol) in THF/MeOH/water (50ml,
2/2/1). The mixture was refluxed for 2h, cooled and filtered. The filtrate was evaporated and the residue
was partitioned with ethyl acetate and water. The organic layer was washed with brine, dried with

sodium sulfate, filtered and evaporated to give a solid (590mg, 99%).
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collected by filtration and dried (2.53g, 84%.
[00673] Part C. Preparation of

w@2qoaeshgd sul f onyl ) -4-nitrophenol. [00674] To BCRBMHS/076594
round- bottom fl ask was added the product from Part B
(1.111 g, 6.00mol) in MOH (20nl) to give a brown
suspensi on. Oxone (7 746g, 12.60mmol) in water (20nl)

ossra B En A Y 8 I5y E STAGIERR R

methoxyacr;@trmyé acetate and 1M HClI. The organic |ayer was

bri ne dri W th s I
[00682] To a gmf &)Jélsg)lpg m (fll W3 a(rl(gzg Ith(f lPrOd\}\‘%g%c u?%‘?rg t(g(ﬂﬁnﬁ}]g%grﬁrggl?q
DMF (15.0n8). Theshgish wak tddladgmiérnitrogés tb 62Bank(H)dnodthoxyad@yidgidcyapate

(15.28ml, 6. %M‘S é,‘?‘ 5?‘%6%‘ as%lescrlbe%%’y 53820 1L 998 P LR Lt chem. 1999, 36, 293-
295) was add@didenposide- [heminglrs whi oingd ht-this mntplexapnlmafmo I 3mip BG1AGdrmEdtogroom

temperature %érst 1rr@%53891%t mT%(liﬁirg’ l\%ﬁ ﬁlte% V*E‘l at_lfyT e c-;)agxg %Jésh%g?g}vater (Bx
50ml), brine (2x 50rh]),. dried diith sodiwm sndfateoﬁltmiai g0 et:pOrated. Th&@mited Wyasitriturated

. 1 add drop-vvi se and the m xture
with ethyl ac\ﬁcg%%s?f‘anrgr%%%’ Ve % 50%3425tm §h§g/r ature, poured into water
[00683] Par( B2 0Brehiratiomcbf $4(B-ideah-méthaxy0miethylsiHienyh)plsnl Hpymignidiod-2.d(1H,3H)-
was collected by filtration and dried (636ngy, 86%.
[00677] Part E. Preparation of
[00684] To all-0Dmb eeurdrbettbro Xiysk3was rmdeklylie rsdzduf:td'rtyﬂ Par® G’](4E@rmg) A92emmol) in

ethanol (1011&1?06ZV%]a s;sr%gr%l%g ﬁon%r fr%tg ) M%g’%@@ %dngrg g?ate(r élrﬂn}l) was

added and tlie migfiuneavad hyaéd 20Wl G0l fortaho rT he feh@ionimix wa:ecomg dlb@ld @dthiwater
(50ml) and s Te%%$ rr%tnh 9011(21 n}a]&erla as ééll%{ed ¥)y ﬁlt%hg\f gvgﬁ{eg A& vYage\Rérai dried

to glveawhtbg/sodid()?,.ﬂSWgS&?‘Va)ddl tion of MeOCH (0.4m) resul ti ng in

ocasar AL NS O SR S
(methylsulfo\twlbdnyrglbﬂhﬁhyl}mmitaaésalfermdndbl\/l HCI . The organi c | ayer was
[00686] In aga?m d:rowatvF] Sataéd 'fEn Suﬁjf: g{o%uct tom ta r?’%tagp ?t eygglglkng) ét e Product
from Exam[ge 138, Rartd (36\Wimg € 1mma), pétésBumgphosheey 66. S[@@BQ}mlﬁall) tPA-Ph

{1 . .
(CAS 977395 46 f é? Q?H?géfl%aprgol Sy ibpnaylideneacsonedipalladium(O) (la7dme, .
1.500pumol) i ax Hﬂf)ﬁmmlbmddvamm(t o) f Tlasskesmbwasaddethnﬂlﬂ@ mixtuganeds spargeth with

nitrogen for Fx%mlazfg héaQeéPagg 512 %1?1}1%%rﬁ “%g‘;}%g 'één’rpd %ﬂ}] %#T]ﬁl fja[%ﬁtatle ra]md IM HCI.
The organic Tayler iz GkdS e tvath s@lﬁﬂltdd sodiirh Bicarbonald) erims, dllidnirweith/mdium sulfate and
filtered. The fel{rate WA, traa?%inv&lh}%r%gr%a ergrgﬁye (%unch%naﬁze% sﬂ%ca eﬁ fglkelretdtra% g\{:ﬂ\é@?&d

evapora art
The residue a/aetlrlatr:aechwuih matherol/ ClFbélzaxr gam wlid agﬂarg, B40$). \Aastﬁ (WOtMHz

DMSO- dﬁ)gép gn%cr)?’a{j ﬁ? %‘g\‘é{i/e 'so i’d éggh‘g"ﬁs}o}aﬁ % %gf%’“{) 7:45 (m,

1 H) 7.65 (d2.@4896 0RO B57 PO, BSOS, 0 5534 (d, FSO@BH], 1R8r&21Gd, 1-2.57 Hz, 1 H)

r

993 (s, 1H)(ll'é) BKF- qg'k)olglggﬁ§,1+?r@(2r1sé)§)§M§N%t hyl sul f onyl ) phenyl car bam
oyl )-3- nethoxyacrylam de. [00682] To a 1 QOnL
round- bottom fl ask was added the product fromPart F
(500my, 1.528mmol) in DWF (15.0m ). The sol ution was
cool ed under nitrogen to -20C and (E)-3
- met hoxyacryl oyl isocyanate (15.28m, 6.1 | mol;
prepared as described by Santana, L.; et al. J.
Het erocyclic Chem 1999, 36, 293- 295) was added
dropwi se. The m xture was stirred at this tenperature
for 15m n, then warned to room
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tenperature and stirred for 45mn. The m xture was

diluted with ethyl acetate and washed by water (3 x
wGP391BF i ne (3 x 50m ), dried with sodi um suPGEUL2008/076594

filtered and evaporated. The residue was triturated

with ethyl acetate/ hexane to give a solid (425ny,

61% . [00683] Part H. Preparation of

[00687] Exaxépn%fig'( P%S%rgblorﬂeoé?%xléeﬂ%[l 832 {ﬁ@;‘é' s &fh@ﬂbﬁ%%&@o 18'1

1(2H)-y))-2-inbtasdystyas)- B dakeldy 1 dulifengaridafbambzoata (compeand IRSLA 420y,
0.925mmol ) in ethapol (10m) to give a suspension.
Concentrated sul furijjc acid (I nL, 18.76nmol) in water
(10m ) was added n fihe mxture was heated at 110C
for 2h. The reacti X was cooled, diluted with
water (50nml) and s |ered for |10m n. The solid
material was col | echgd by 6iltration, washed wth
wat er and dri ed t ite solid (325ng, 83%.
[00685] Part | NPrepéaratio
(E) - N- (4- (5- (273 di gxo-3, 4 &gp&yrimdin-l(zm-yn-
2- met hoxy- 3-
(met hyl sul fonyl ) styryl) phenyl) ITEL[ hanesul f onam de.

[00688] Pan{&%&ﬁ;}aﬂoﬁ oamsuhj/l zm(@étﬁmpﬁospmﬁ)msyl)aﬂdmdbdnhw@ roduct

fromP t r oguc f10
100685 To s 3 o e 2 BEHD BRI (0 s iimpD Mol Cepflyas added
N-bromosuc¢ifigide(36 3ind, 6 95Angl) aﬁ)d ?1’51&M§1§0but?ﬁmiﬁ|ﬂe (J4aAS0. Vg dOD .4 Bhe3)
. .(1.315nm, ,4. 500 n ...
resuling it S TNBiE 248 1o o DI OB R 87 R veen
EtOAc (50mb).ab@ OgmpdOnl). mhé bkgafid lzﬁbﬂ wasa@ried yvat §h,SOl,.fRstell and &t@centrated in
. o I i S B AT
as the eluentfd it ¢ihe bm&depﬁ fah bofl (33, 6/1/;’]/&)3 TR h%ﬁasﬁﬂ@é@m&gaﬁﬂpwﬂrﬁﬁml)
e.or yps washe th saturated so
and heated i SPBAGEEC B e 1RGP BE Tt flowted it L6 [a B atfoe. and the
crude producﬁ iwlag ﬁfr&“ﬂd byl bgturhn bHrblﬁithr\qﬂ@ ohkitiad gdl usihg $%% MeOH in CH,Cl, as the
ner ca prop ize ilica gel, filtered
cluent. The tétllweocog\yg r“éﬁsé’é ame#ﬁs a1 oolg% ™ triturated with
[00690] PartrRet Prapuedtion CHA - hidthyD2 - -keer-tatyd-S L2, d-d( B 43y-diB@R pyrimtdlitNMR H) -y 1) -

3 O-d6) 8 ppm3.03 (s, 3 H 3.37 (s, 3
z'meth"xys@?/g'%"’(l\‘/g‘?“e%z 5. 72)(d, P 72 Hg 1 H)H) 7.26 (Sn 3 H)H)

[00691] To a%olﬁﬁor( dfthe proddct fford Paktdy (346i8g, 4 Doimol)2ndhe 5roﬁﬁct(fd)m Example

13A, Part D 53_% 1. Egmm%l) [%anﬁg?rg%sa—&d] i?(ig@) w33 q‘gl%ed((g))tassiurpvert( lwg))ﬂde
(305mg, 2. 72(nEﬁl>1)-)THﬁrEsuﬁﬁ§ dérddtdd$b)ution ﬁ1852st1\ﬁﬁl QtG&Qﬁ dipddhure for 1h, and then
poured into ]( )aq ﬁﬁt@(ﬁmg 7"?1%%g'sult g%%%ﬂe was ex t%d %v?th C?f SP ?{Omtl) grled over

Na,SO,, filte?ed(aBd t@etntiatedyih vdzud @, gdvedi solid- 8 ,sdlutdjnhjf diea Py inmfiickiyih ehloride
(2.3ml) was eéage(l 8%%%%6%(1{69@ E]i&/ rixt %%y% h%H(d l@%%ld; 18 r\}gc{q?od??lebr%gé%awas
stirred in a 2[1G0i&MIB] of RAT,Cl, And Me©HAB @) if@r30min, At dvyporated to dryness in vacuo. The
crude produc% i)v(as( gllrﬁitelc? 8§( X(Hu 2% I}gr%%ogr%ylg}{ Is?li_ca5 gel Géntlgr 19’2 i/?e%)%ltneCHZCIZ as the
eluent to give the title compound (350mg, 69%).

[00692] Part C. Preparation of (E)-methyl 2-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-
2-methoxystyryl)-5-(methylsulfonamido)benzoate.

[00693] To a solution of the product from Part B (465mg, 0.97mmol) in a 2:2:1 mixture of
THF:MeOH:H,0 (10ml) was added iron powder (271mg, 4.85mmol), and ammonium chloride (78mg,
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[00689] To a solution of nethyl
2-nmet hyl -5-ni trobenzoate (0.40 g, 2.05mmol) in CCl4

W@ 200m3913]s added N-bronosuccini m de (365ng, BCOBWOS/)76594
and 2, 2' -azobi si sobutyronitrile (34ng, 0.21mmol). The
resulting mxture was stirred at reflux for 18h,
cooled to roomtenperature and partitioned between

i, 5585 B 0 L B

dryness in vata6.UDhe rédidueGyay demifineiowici metksmesilfonyfl clddridiy(0.4 6tnl) 210mmol) and

triethylamin%@f}?ﬁlgl}, g'%é & I'(])}stirg Qrésrérlg{l%: @ézqﬁzlr%{ﬁfa glgdatﬁe %ﬁlﬁé% glikxgliéﬁgs,es%rred at

room temper@thi$d) for JH eTh@intixtvesvag paciechel bettvednel W H (e und € H,E851()0ml), and

. .and heated with stiLrri at 120C f.or 3h..The m xture
the organc IGRE i IR o T PSR P B B tb, T g s
purified by colud@ehfiebgedphivessilidargef ustg 3DyMeOH iirOHAt1y SThd clgdnaplpyveali title

o g e B YRS O o 5y ] Pl -0

Hz, 1 H) 7.65 0069 (th, 3Ry 1.58(d, Preyiaizal Hon.4o{dd( B)s.64e2.8yHz, 1 H) 7.14 - 7.26 (m, 2
1 5.65 aa y=4 75 Sl R T F o7 S P i s B S0 A BY0ERY) "o
ovsamsadf 5, LR AP SR T 02

methoxystyril)-G4 methly sulfonamidoyenoitsacidii2dhpduid IB¥L)-14as added

potassiun1tert-but9%ide (305my, 2.72mmol). The
resulting dark redjsolution was stirred at room
tenperature for I, >gad then poured into 1 N aq. HC
(I Or). The resu tLQg m xture was extracted with
CH2a 2 (I OM), drNed @ver Na2SOM4, filtered and
concentrated in vaey O solid. A solution of
the solid in thio chlorige (2.3nl) was heated at

85C for 30m n,>~g ne oyl chloride was renpved in
vacuo. The resi fdue 'was st

CH2C12 and NbCPI(%ﬁ%) for 36Mm mHSaydk evaporated to
in vacuo._ The_ crude praoduct was purified_by

ryne .
1006951 sk e RROHAL BB BIPIRS (TRl CGRmo St T GUBIRATGHN - NeoH
(1ml) was stfctdd & Be agk bf@om SdniRMturé for Jisk € 1N Bguebhst HIE v Al ekl pH 3, and

. (350ng, 69% . [Q Par t Prepar ati on of (E)-net hyl
the fesultmg%"-%%tet F?ﬁﬁﬁeﬂ FVI@GE%J\&??& - KiefSabisdrispyt e fipigdpver
Na,SO,, filteredydn}i conteffRitdday give yHe it} cdmfoiBd (39ing HoPONSINIR 360 X184 BMSO-

0001322 b0 QP T b B SHEh o O s e

H) 7.49 (d, Jeb Oy, MH)W.?@@@QFB%?%IZ.MM? 3@2(7\% "%8’5%% gfg,glrsngj .16 @NE=16.18 Hz,
m | de )
1) 5.64 @R Qs dab o T B aar2 < S AN S 3 I3t kr 880y e was heat ed

at . 80C for 45m filtered through.celite, and . . .
1006961 Exaiigle 2 Pregeraion o (Euiy hierituioy SEtd diotrd. 4 deydappripytin| 2y
2-methoxyst@@Ni3-espholihdi4-oEboa Ny Hidtidne Siltb i ige céBpct@aiB-L1-1.23).
2.0mvol ) and triethylam ne (0.392nl, 4.85mmol) in
anhydrous CH2A 2 (}Om ) and the resulting m xture was
stirred at room e rature for 3h. The m xture was
partitioned bet n N HO (2Qnrl) and CH2C12 (20nt),
and the organic ['ayertowas dr(EBOover Na2SO4, filtered
‘ p_cyude product was
aphy on silica gel using
pent to give the title

purified by colu
3% MeCH in al 3
conpound (270rg, 53% . 'H (300 MHz, DVMSO d6) S
11.42 (s, 1 H 10707 (s, 1“H RHS0,M«d, J=8.82 Hz, 1
H 7.66 - 7.79 (m 3 H 7.52 (d, J2.57 Hz, 1 H) 7.44
(dd, J=8.64,2.39 Hz, 1 H 7.14 - 7.26 (m 2 H) 5.65
(dd, J=7.72, 1.84 Hz, 1 tg 3.86 (s, 3 H 3.79 (s, 3 H
3.04 (s, 3 H 1.38 (s, 9H).




[00694] Exanple 26. Preparation of

(E)-2-(3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydr opyri m di n-
WA L@BIP3KBY - 2- PCT/US2008/076594

nmet hoxystyryl)-5-(net hyl sul fonam do) benzoi ¢ aci d

(conpound IB-L1-1.4). O NH N'O O OH NHSO2Me

[ 006951A sol ution of the product from Exanple 25

5 Q
onoend STy RACHTEPL L o St Rl 1
methoxystydyD}Se(qmﬂlylﬁslfdrlﬁinldmnad'del‘dbrldnI il pH 3 and t he
Alr 1€ te Et
[00698] A soh}]etlon 0 r%l%ﬁoe Hc):&ol}oma nylia(r:n e i(é 4:2?'?%? eSWlaaml?)g n é%\?)glyﬂ o%]@lgégéml) was
heated at 851G fot ¢0reid andithe memrtateaamﬂdrted igyageo tolgevetthet title comppod asla solid
027 g) (53mg, 99% . 1H NMR (300 MHz, DVSO d6) S 13.22 (br s,
) " 1 H 11.40 (d, J=2.21 Hz, 1 H 10.02 (s, 1 H 7.72 -
[00699] Par7BO Rrepmrptic® o) E)7V-68(3¢/eht-bity RS §74-#ioxo-3.4-dHyydiopg@midgh-1(2H)-y)-2-

o Sty o By, 102

[00700] To 4 shthitiod @f tHE pro@uc? fromAPartlA Rdn(g, .04 SsnolBin Iﬂlylh}@r({l)ls, C(—hClz @l was

added morp%(i.l__.l)%gs fé%ml,?%ﬁ%lp{o%g g%ﬂ )Eﬁ(r?gBL §& 5%0 )a(tto érgge%op%ﬁaltﬁg fog%lﬂ’iaﬁ? gwn

partitioned b'etwdb(l 2M) aqy HYC1 (Sml) and EtOAc (2 x 5ml). The combined organic layers were dried

over Na,SO ﬁﬂer&] ant dgc%hy n%%tgd 1% V%J:J%:j QFg%rEFe?ﬁfgﬁéﬁngy%P%m@nmt ha

chromatograhSoP dikica g’bBVQSH%"/QMQQHOB CH3G, BCh¢ ¢IBD0 OGBS coprpOEE(] Img,

riso. S by SRR 8ol 41 b i LIDJ0RS G 4B 3 b4

Hz, 1H)77:§((Q,|;B=89$){z,21-H)752 (d J= 257 Hz, 1 H) 6.99 - 7.34 (m, 5H)565 (dd, J 772 1.84

Hz, 1H)37F8%28§3§%§y3?:13% on owyll%%% Q%EH?%%%Q@Z ?.2)'63%5%'1.38(&
9 H). (257mg, 0.50mml) in thionyl chloride (1.5nl) was
heated at 85C for 40nm n and then concentrated and

[00701] Exagivplee2B. i Fnepasation off (&)-¢yi(¢-€3-tenebuityl 15H@. 4elivroSuhdihpdropyrisodind (2 H)-yl)-

2emethorysly 0 1§cor MR ERD e Banc Y RABR AL BlgBlpa oottt 1), 1
in-1(2H) -yl )-2- nmethoxystyryl)-3
- (nor phol i ne- 4-car H%I)phenyl)nethanesulfonanide
[00700] To a solutio f the product fromPart A
(24nmg, 0.045mmol ) hydrous CHzZCI Z (I m) was added
nor phol i ne (0.02nt,| 0.226mvl )., The m xture was
stirred at roon1t; perat ure¢for 2h, and then
partitioned be < C (Snﬁ) and Et QAc (2 X
5ml). The conbi1 ers were dried over
Na2SO4, filtered Nﬂ%dlqevacuo. The crude
product was purified by col urm chrémat ography on

[00702] To asdolu'tloa ofyaé progud §omhxivinpld 270PAACB En@ 0.70%mm@blY & nh§ddous THF

(5ml) at 0°C i d%j% \‘gastadge(flalfrﬁg/ys(o dltlglj gfl‘iﬁ%;ﬂm /%Lfo Hlufbmbr&f%((gi,de .8ml,

1.8mmol) drelpwide. 8he(rekultihz&nidtbre was stirred at 0°C for 30min, and then allowed to warm to

room temperature and was stirred for 1h. The mixture was partitioned between 1 N aq. HCI (10ml) and
EtOAc (2 x 10ml). The combined organic layers were dried over Na,SOy, filtered and concentrated in
vacuo. The crude product was purified by column chromatography on silica gel using 3% MeOH in
CH,Cl, as the eluent to give the title compound (220mg, 63%). 'H NMR (300 MHz, DMSO-dg) & ppm
11.41 (s, 1 H)9.82 (s, 1 H) 7.73 (t, /=8.27 Hz, 2 H) 7.66 (d, J/=2.57 Hz, 1 H) 7.31 - 7.39 (m, 2 H) 7.20 (d,
J=2.57Hz, 1 H) 7.12 - 7.19 (m, 2 H) 5.65 (d, /=8.09 Hz, 1 H) 5.28 (t, /=5.52 Hz, 1 H) 4.65 (d, J=5.52
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Hz, 1 H 7.75 (d, J8.09 Hz, 1 H 7.52 (d, J=2.57 Hz, 1

H 6.99 - 7.34 (m 5 H 5.65 (dd, J=7.72, 1.84 Hz, 1
w0H003/0333{s, 3 H 3.56 - 3.71 (m 4 H 3.40 - Exjﬂmsz(ons/076594

2 H 3.11 - 3.22 (m 2 H 3.06 (s, 3 H 1.38 (s, 9

H). [00701] Exanple 28. Preparation of

(E)-N-(4-(3-tent-butyl-5-(2, 4-di oxo- 3, 4-di hydropyrimd

Hz, 2 H) 3. *ﬁqﬁég‘ﬁ?sé&?ﬁlf br@l 38§S 9h1§1)dr oxynet hyl) phenyl ) met hanesul f on
oo 5, SESPELS B S o S

2-methoxystya)3- @m(tﬁiﬂ(&mgmym)hiﬁ))ﬂ)ﬂaﬂia)lesulﬁormmi@edcmuﬂ'd-lB-L(-5I’IB). at

0C under N2 gas vasg, added a 1.0 Msolution of lithium

tert-butoxyal um ni ydri de (1 8nl, 1.8nmmol)
dropwi se. The res Npg m xture was stirred at OC for

30m n, and then allowed to warmto roomtenperature
and was stirred foN'1RO The njxture was partitioned
between 1 N aq. IOM) apd EtOAc (2 x | Om). The
conbi ned organic s ¢ dried over Na2SO4,
filtered and cope vacuo. The crude product
was purified by ography on silica gel

usi ng S%I\/b(]—||n/ Cl Z as*thexnslog®@at to give the

70 o S S S g i M5 A B

was added tiridnyl 2hlbhide/(264., ()Q?.mﬂmg,- dad thdZesultininixturd Ivas stfredAt £0bin tempdature

for 30min. %@?ﬂ?l}&.lgé W§ngq§1:ti§)_a7led:_j|bzef\gef!é12 Qtl(r;t’ef} %}5 _Ng%'(lég gS% e,_ré dﬁzgg (%Igl’) and the
organic layed was &ed boér N@@@Qﬁ%r%ﬁﬁ%&@@iﬁ??ﬁ@@%%ﬂﬁ&%issﬁzed id M3OH

(1ml), and a?égléﬁm( %‘ 2é%> Ill_gg?léﬁ gqu\gé(s% I(IS%H‘F‘ 0. 254mmo§)sv’vas added. TLeO I%Zlgt:?l’]lg mixture
was stirred 4t B)°CNof Zr. (18re infixttireiudk phrtiflorled béwekdn0IXQ g, HE1di (i §lsrAmBt0 A Bk

t0mb). The 2°%P?%MWW5W§G Erig NENEY h Pl ey R HiehiB s EvP o fle
crude produtWad @urificdriy @uehn cBrolatograpid) on silichiiel Udin@3 3@ CH,CI, as the

cuent 0 give 5 e CmBRRIREIE: Fon ThpAEGHED Eirchuschan 7 I THRG nBlass 6. 1
H) 7.62 - 7.8 B ) 7a0l- 930 @@,  BB5.66 @, 32010l JH;m@st(she H)8sm8l¢, 3 3.35 (s, 3

s stirred at roomtenperature for 30m n.
H)3'00(S’3H‘?ﬂ)elt'%(e{?\ﬁﬁ)s was partitioned between saturated aq.

Na 5nil i c ] ayer
00705| Exartc  pehntdinf ONGT UL C 14 TR S oo s bet Fabmg 2751
2-methoxystyB8)-H{(Bopasy | ahiss)alethglpHeny | Midhdne st fofajnided Benpous OIBHLI-ALB1).
of 25% NaOwe in l\/b%ﬂ (58L, 0.254mol) was added. The
resulting mxture

[00706] Part A. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
methoxystyryl)-3-formylphenyl)methanesulfonamide.
[00707] To a solution of the product from Example 28 (0.60 g, 1.20mmol) in anhydrous DMA (15ml)

was added 2-iodoxybenzoic acid (336mg, 1.20mmol). The mixture was stirred at room temperature for
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was stirred at 50C for 2h. The m xture was partitioned
between 1 Nagq. HOJ (1 OrM) and EtQAc (2 x 10m ). The

W@ vbosmas organi c | ayers were dried over Na2SCECT/US2008/076594
filtered and concentrated in vacuo. The crude product
was purified by colum chromat ography on silica gel
using 3% MeOH in CH2C12 as the eluent to give the

1h, and theaniali'Eglﬂeg%nR/ lgt’géé‘l E(g-%l) im%’ﬁz? (2{?% 6’§1§ oggf'l%ayepwodr%@over

Na,SOy, filtcred a'&&l):anciﬂfa'fcdﬁﬁ vi{aup SH)er@is (pchddct Fvag guriied by column chromatography

on silica gel tx@lg 6;%&)]—?599&? &8 th% H}ulgnt%(g é@e %e tll[_g co%?p%gn({ aa c%lo'fnessjsolﬁig

(395mg, 66%)E) HINNR (1B MHZLtDMS(D-ydI;)-SEpp(nZI 143 dd, dxz;z BH4- ldHhm:iﬁldepzyer)mOdS (s,

110806 @ asf B K 197 G 800 LR BTGP A 09 e 1D

7.51 (dd, /=16 QUL RN AH) 480 (& drisolsidy, I B 126 {d, 342.57 By, 1(H}H.6aNdQJ=NFR, 2.21

0 ] PaptnA. Preparation of
Hz, 1 H)3. 8?'%5%{ ?4’7% 3i83boise yP-5- (2, 4- di oxo- 3, 4- di hydr opyr i mi d
[00708] Part B.- P(cphiptigt] 9f-(Z)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4- dihydropyrimidin-1(2H)—y1)-2-

methosysyg S She il PR el e 28

[00709] To a(sOlu6ion of, thd praQuetrybin Part mfﬂﬁmr(bmtmmar(dliammylbm%amme @12pL,

.2-1.0
0. ommo) i hREREY PERTRYS »BE Ml Aot P P B gm0
AcOH (9uLRUI5/Iﬂ.dSﬂDOB¥e@<?56519g mixdtire Wamilrteh enop)a témperatume thr B df avdehen
partitioned bg}rvxllegraH gmtrpl),\?ag%% qu 21;63}%)2 Ttgtgeﬁig% Cgtn{y I%yer a&{ere df&@%ver
Na,SO0,, ﬁltaratamd condaatratgduial eaqmboﬂhmdrudﬁaso@ctrwaﬁ Ipwwlﬁdzi)byccolummhromatography

on silica gel usm% %Z tl\sef%ﬁ#gﬁ{&/ 2 2 as Ie eéUﬁ:’ﬁat t? gltVF R Itlﬂg ccizrg/ r?a 7mg, %C%NMR
(300 MHz, RMBO+ds)SS 5l . @(ld;&l 8@3&5}1@) 166, 1 H)-8 N\/Fs 5(73@0 1M9Iz7 88 (d, J=8.46 Hz,

71 ARG B £ b @ A 30 195 s s

J=1.91, 2.0238:, 8 M) KB0 - 4.3Bm;72 HB3.80 @, FB) 3.1 (s23 H) 2.95 6004 tin, 21D D7 1.67 (m,

31138 G 0t e Hg 890,370 0 50 1o T R 5 ee (an,
[00710] Exa%._;% (’Pr%éga&f)) M?%b%g‘}rtg t?ltlS %54 ?g%ﬁé h%ro{)g?mfﬁm"i)(zf]) y1)-2-

methoxystyryl_{-ﬁ-([\E)((me(h@xylmn@)@]‘!}ylph@y()@efha@&dfooa@dd(QQMPY‘mddBW]"mSB
in-1(2H) -yl)-2- nethoxystyryl)-3
-( (i sopentyl am no) net hyl ) phenyl ) net hanesul f onam de.
[00709] To a sol ugi ongof the product from Part A
(50ng, 0.10mol) &ndl3- met hyl butan-1I-anmine (12L, 0.1
Omol ) in anhydroud THE (3nl )Pwas added sodi um
triacetoxyborohydrige (32ng,/1€) 15mmol ) and AcOH (9L,
0. 15nmol ). The re ture was stirred at room
tenperature fo 3 3, partitioned between H20
(1 Or) and Et The conbi ned organic
| ayers were dried”over Na2804NHSDMer ed and

o711 To SRS b BRpishay B anaimny Pl fr BaS GuFOmerR b ee) vas
added O-methnxﬂ}ﬁ@é. Rydaschidnide €19tmgna. 35.'Imn(g) atd sbdiem bichtbenao(3Pme, 03 Smmol).
The resultmé mf(r{!%ﬁ was, s@er ’gs_% O%Rcﬁzfl Bgo thi nHSturg v‘gléa&jd6 g 2517;1 ﬁllé?&lm to give a
colorless pre€ip8&e (halt wakf8teddd ahit dried to give the title compound as a colorless solid (24mg,
64%). "H NMR (300 MHz, DMSO-dg) 8 ppm 11.43 (d, J=2.21 Hz, 1 H) 9.94 (s, 1 H) 8.74 (s, 1 H) 7.79 -
7.85 (m, 2 H) 7.76 (d, J=7.72 Hz, 1 H) 7.57 - 7.65 (m, 2 H) 7.32 (dd, J=8.64, 2.39 Hz, 1 H) 7.23 (d,
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IH) 7. 71-7.77(m 2H) 7. 41-7. 48(m 1H) 7. 37(d, J=2. 21
Hz, 1H) 7. 21-7.29(m 3H) 5. 67(dd, J=7.91, 2.02

W0H20090591380- 4. 38(m 2H) 3. 80(s, 3H) 3. 10(s, 3 H) 2. BGFBS148/076594
(m 2H 1.49 - 1.67 (m 3 H 1.38 (s, 9 H 0.86 (d,
J=6.25 Hz, 6 H). [00710] Exanple 31. Preparation
of N-(4-(3-tent-butyl -5-(2, 4-di oxo- 3, 4-di hydropyri m di n

12571, R RIRGES R Pt 19 B (TR W) A BT R 303
&3 386(@’@8[8’ L&ggrznwge[ gggrﬂj}u% !aleal utll (132) of 0t E"; prl\%(dougt !

[00712] Exafuple32EPadpatacioB36Y, (ERAF(U-(Aret3mog5-(0,4 ATdovBd-dihy drofsti@illin-1(2H)-yl)-

2 methorysy SRS 2 KB I B DO P B 0 el )

The resulting mxt@e was stirred at 70C for 2h To
the m xture was added 1 Nag. HO (1 m) to give a

A

col orl ess precipifat§ithat was filtered and dried to
give the title cohpping as colorless solid (24ng,
649% . 'HNI\/R(300 : DN?@A@)6ppm1143(d J=2.21
Hz, 1 H 9.94 (s, 8.’s,1|—|)779-785(m2
H 7.76 (d, J=Y. H \7.57 - 7.65 (m 2 H) 7.32
(dd, J8.64, 2..39 H) B (d, 137 WD 2009/ 039135
PCT/ US2008/ 0765 4/Q] 2.57 Ve 18 (d, J=16.18
Hz, 1 H 5.66 (dd, J=7.72, 2.2 2?].H)393(S,3H)
[00713] To aXksok@iof 6f thdprollucs frod Exeaﬁxple&ﬂ-karlA?(Bo[ﬁg 0.19midol) ih R@drhethylene

anpl .. Preparation_ of .
sulfone <1-5%E1E)W%¥df.§ ffé’:lr?éﬁ- wigele {0ME. . Wmael) 54 gotgssimypaRitne e o
0.53mmol). I The ﬁﬁ)&hﬁe'\%ls heatedf6E3 X MSIBYICYih h mIcrowave reactor. After cooling to room

temperature,l_ téé‘)})é?{%?fL ?’83 \‘%}P(%%P gqq%%?lwn S &ﬁﬂ a{ggg)?afé%?(-?go n)g 10ml). The
combined oﬁdeléJ Ia!y&ﬂ weile dFiB@ovRF BaiSCY,, fflt@ﬁémafd(@ﬂmn&a@g in \B&Iot The Er%gé'fﬁoduct
{TTTD i n tetyamethyl ene sul f one was

was purlﬁedllm_cT lupin-gt FOPatogEap ?11% ica ggl uping 3 IY[e(aﬂdn EH?CC{S@ thﬁﬁluent to g(ljve the
title compou@a (37a13a4624), 7BNYMR (ﬂlofﬁH’iﬂDI\)[SO -G8 1max divel yasEzned) Bl o (s, 1 H)

025 . 5D RSl s B S8 e G2l s 1 2

(d, /=8.09 Hear Hj 1.5 D g=Et NESH) Y. M(aqueouﬂz HGIn 1.39Qatl,)~3.a4, 2‘539@1&; 1 H)

720-7.30 (20 ek &by 13 2 3P B D B fabbf 1 A7 V5B G.OH e

oIS NSt 33 PUTA Skt AT L RTBL SRR

2-methoxyst§iyW)e3-{1ARImilldzbl- Byl}@ﬁ@ﬂ)ﬂﬁ%aﬁé’sﬁﬁ@mmﬁﬁ%ompohh%(ﬁﬁ@ .MHz,
DVEO- d6) S 11.41 (dj J=1.84 Hz, 1 H) 10.10 (s, 1 H)

[00715] To a solution of the product from Example 30, Part A (50mg, 0.10mmol) in EtOH (2ml) was
added glyoxal (57uL, 0.50mmol) and concentrated aqueous NH;OH (70uL, 0.50mmol). The resulting
mixture was stirred at room temperature for 16h. To the mixture was added 1 N aq. HCI until pH = 7, and

the mixture was partitioned between H,0O (10ml) and EtOAc (2 x 10ml). The combined organic layers
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8.29 (d, J=1.10 Hz, 1 H 8.05 (d, J=16.18 Hz, 1 H)

7.95 (d, J=8.82 Hz, 1 H) 7.82 (d, J=2.21 Hz, 1 H) 7.74
W@ 09938309 Hz, 1 H) 7.51 (d, J=2.57 Hz, 1 H) PCHEB6SZ00$/076594

JO.74 Hz, 1 H) 7.39 (dd, J=8.64, 2.39 Hz, 1 H)

7.20-7. 30(n12F05 65(dd, J=7.91, 2. 02Hz, 1%03 80 (s, 3 H

3.07 (s, 3 H 1.38 (s, 9 H. [00714] Exanple 33.
were dried O(/E)%E) %(? 4%1%:);6(? and tco%cl'?{nt)l;zftgdsin (icua "(lj"he crudefr(ﬁd_uatl v%ays (?Pr(l)%%}irbly r%olgmn

chromatography ar{ dkda-gel Ysing 5% MeOH in CH,Cl, as the eluent to give the title compound (27mg,

R T T R e

J=8.82 Hz, | BD7.66] 7. To(ma 230) 148 (0n=221 Hhe I@ﬁoﬁudﬁ If(moPrHEX Qfpl &1 80,3 H)

s 00 1208 Ry TR 4 S Rhpre) e 2o
[00716] ExaN{iﬁeqj g’?%)lﬂ'atlmg o) - e l)u 5'2? te’]}‘lel’ﬁﬂ}% gh(agf_ldl&o)g Mo %(W@@rimidin-

1

ture thé m

12H)-yl)-2-wehozybthe)-1- (Neiaglsulfd@hmldnlphetnybhibamﬁte (camgoundIB-Ink-k82)r e
was partitioned be en H20 (10m ) and Et QAc (2 X
10m ). The conbi nedj organic | ayers 138 WO 2009/ 039135
PCT/ US2008/ 076594 vaIHe dried over Na2SO4, filtered
and concentr at ed cuo The ude product was
purified by colunn ch@onato aphy on silica gel using
5% MeCOH i n CH2C12 to give the title
compound (27ngy, f OO VMHz, DMSO d6) 6

12.39 (s, 1 H . N84 Hz, 1 H 9.98 (s, 1 H
7.89 (d, J=8.82 1H lr.6b - 7.76 (m 2 H 7.38
7, SNHS®ME H) 7.06 - 7.21

H%)
(t, J=2.21 Hz, 2 H) 7.23 -

[00717] To a,_f)mhﬁlob";? t&]g prog3 I'((j)l% ]%x?m(pée%éy%ﬂ 6 1 g%iﬂ_lél]) l}?l':’x;gir?ﬁ ag(;lzﬂnl'))’ was

added dlpheﬁylﬁlﬁﬁp}&iryl(aﬂde(M(LE)) 21 %ﬁrhelb)aﬁdychethylamme (31uL, 0.219mmol). The resulting

mixture was% %ﬁﬂ at?ﬁ‘t % a%;r Y é({l?}i : Sllxﬁl)r(egw%s r?élt'tﬁ %Sﬁe?xpe%%ﬁf% gl)Ogifl? eaHd PtOAc

(2 x 10ml). d"he bk el o@gmwpwmdvdrﬁdrlddoierM)SO4ﬁiM'bd dNd Corderntratddhih vacuo.

The crude P‘éﬂg‘%‘taép‘ﬁifo %@ ﬁ%})“mﬁ ‘%(F)F:‘%%FB“%P"H fligp %‘S 85{‘%% ?%{“)%%é as
the eluent toagivbarble 1k qadoaipyhndi O6nd) A9%). "HNMIR (304 MHZL) DRG0 15)1 1 a6 dd, J=1.84

Hz, 1 1) 98516, 0 0% G 190\ T B 50 2R TR 13 e 0 10 203 w4 )
7.04 (dd, J—Mék, mmz 1 /D) 15656 (i Uiy 2102 Bz( 1 3.8 @ratH)ES. QG 3 MR 145 (s, 9 H)

138(s, 9 H The conbi ned organic |ayers were dried over
}\Ia2804 filtered and concentrated in vacuo. The crude

[00718] Exa?nq egg: tPrta:'araltjlsrliI é%(%ﬁ/?(ﬁ/bé—? -&%%ﬁéﬁ?@i 5! g{]eg g%u({e) h dr(ipgrlmldm-
1(2H)-yl)- 2g1€ﬂ$xydt§eylbplth}é)n®dmp€sulfdia(rﬂ@@mpb9ﬂ@ IB-LH1I2BR (300 MHz,
DMSO-d6) S 11.45 ( J=1.84 Hz, 1 H 9.86 (s, 1 H)
9.03 (s, 1 H 7.75(d, J=7.72 Hz, 2 H 7.55 (d, J=2.57

Hz,1H)7.10-7| Nam 4 H)

[00719] The procedure described for the preparation of Example 34 provided the title compound, which

was purified by column chromatography on silica gel using 5% methanol in CH,Cl, as the eluent (6mg,
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7.04 (dd, J=8.64, 2.39 Hz, 1 H 5.66 (dd, J=7.91, 2.02

Hz, 1 H 3.78 (s, 3 H 3.02 (s, 3 H 1.45 (s, 9 H
wa2®8039359 H). [00718] Exanpl e 35. Preparati oPCDS2008/076594

(E)-N-(3-amno-4-(3-tent-butyl -5-(2, 4-di oxo- 3, 4-di hydr

opyri m di n-

1(2H) -yl ) -2- nmet hoxystyryl ) phenyl ) net hanesul f onam de

o). OB £ G e ol B B8 0, i TR P st g 1

7.75 (d, J=8.8xHaQI 1) B4b (dr H8i4déty, t He 785 (d, &Ic@iptnihdl) 7uhid H=2.58Ez, 1 H) 7.00

. urifi Y, t.o MN IS
1610 5D U S S B, 51 191 5% .
1 H) 5.56 (s,2003/ B339 B3P F901(6,U320087 0,304 9% . 1H NWR (300 MHz,

DVBO-d6) 6 11.44 (d, J=2.21 Hz, 1 H) 9.55 (s, 1 H)
[00720] Exampla36( Brepak2tidn/of KE)-N-14-3) rert-butyb5{24-did80-03-dilzydrdpytitnidin- WS H)-yl)-

2-methoxyst§]r§9-.2éﬂ;1%p§)’ger§%pbel;'!‘\?r.’l_%blZdnglgi’d(: gdgfféf:)%%ilgz;]:‘ﬁi's}—bl ED 52. (13, (d,

J=2.21 Hz, 1 H) §.44 (dd, J=8.B6, ,2.21 Hz, 1 H) 5.66

dd, J=7.91,
1195, 56(5, 2 q?;nsH) 2. 97(

1H) 5. 56(s, 2H) 3]78

[ 00720] Exanpl e . RT3
(E)-N-(4-(3-tent-but
in-1(2H) -yl ) -

2- met hoxyst yryl ) -2-f1 dior dphenyl ) met hanesul f onani de
(conpound | B-LI-1.5)" FH NYONHS OT\ N 0110

Q[0072 Part  A. Prepayatjon. of
(00721] Part 4 rf’%%‘k’f‘ ?{ﬁ'?‘f°6?5ﬁ'8ﬁ§’ﬁ’§%{)‘ﬁ§%%"l°? [00722] To a
[00722] To asolutidri &f13-ffor@4-mittoberzoid-acid (2.0 peBoine 6o ITHF((20101) gt,0°C was added
10..8 L) ] E ml) .at .0C was a B 2
By MesS ot B2 gl 22 ifimb 30 e R 8eq BLELHG B, and was
then stirred ab@S’Csbit Y8he Mo dlie OGled oixt3h wasmidedias (50g) Extlostd by £ agt HEI5C
r 18h. To the cool ' e s.added ice, (50Q),,.
(100ml), and;tg? Tega‘gr@ ertuie ¥ps e{a&(.rac’%% wn&h?;ltééﬁ{%@mgn ¢ prganic ga frtv?%s] éirled over
Na,SO,, filteiddxdnd kencemmteeXh vand exhbrowiddth&Eit@Aompaiidrg p whitl eolid(§29y, 87%).
l.ayer s dried over SA,. filtered and
[00723] Pa”c%n%%%%ﬁ’f’é’h“ﬁm{/‘ r@?}léyliﬁ%'%ﬁ?ré’i/lfndgéd{eﬁzgnf'i tl e compound as
[00724] A sodutiohiof e proklud froh. PASYA (R794,.10.4p0030,3Y-bfarsucBinimide (2.234 g,

Preparation of : .
12.ssmmob g BPATR AEPIRDIS 2% 37 o PHEL D g g vas sired
at room temedtwt f@3hofThe nextye wauettitfonahheReset HAO (079 agd EtOAc (400ml), and
oo {9 Ty N SOTRRASF L B Bl Lo PR o
purified by colb@idrchjonangraphi-od Ghealpe] warg 1slt EtOAediexants asdlemluent to give the title

ure for 3h. The m xture was partitioned
compound (}, EB )72 (200m ) and Et OAc (400mi), and

[00725] Part C. Preparation of diethyl 3-fluoro-4-nitrobenzylphosphonate.

[00726] The product from Part B (1.25 g, 5.34mmol) was subjected to the conditions described for
Example 6, Part B to provide the title product (0.75 g, 48%).

[00727] Part D. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1(2 H)-yl)-2-
methoxystyryl)-2-fluorophenyl)methanesulfonamide.

[00728] The product from Part C (0.193 g, 0.662mmol) was subjected to the conditions described for
Example 13A, Part E, Part F, and Part G to provide the title product as a colorless solid (15mg, 5%).
'H NMR (300 MHz, DMSO-dg) & 11.43(s,1H), 9.67(s,1H), 7.76(d,J=8.1Hz,1H), 7.62(m,2H), 7.41(m,2H),
7.38(m,1H), 7.23(m,2H), 5.66(dd,J=8.0,2.0Hz,1H), 3.80(s,3H), 3.05(s,3H), 1.38(s,9H).
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the organic | ayer was dried over Na2SO™, filtered and

concentrated in vacuo. The crude product was purified
wh000/05usH chr omat ography on silica gel using BCT/US2008/076594

Et OAc: hexanes as the eluent to give the title

conmpound (1.14 g, 47% . [00725] Part C. Preparation of

di et hyl 3-fluoro-4-nitrobenzyl phosphonate. [00726] The

ooronesu B SRR Rt S AR 9B RS o
2-methoxystprytva- ﬂlm)rd)—lﬁendth}ﬁlbIEn)p)rmdumsu(f@laﬁlﬁie@;on@%d IB-DO-123). Part
D. Preparation of
(E)- N-(4(3tertHbuté/I-5 (2,4-1 |o>§p , 4-di hydr opyrimd
in-1(2H) -yl) -
met hoxystyryl)-1&-f{uoroph
[ 00728] The prod ct
was subjected to the

s hz-dl&ul f onam de.
(0.193 g, 0.662mmo1l)
g descri bed for Exanple
13A, Part E, Part F, art Gto provide the title
product as a colorless~solid (15ng, 5% . 'H NMR (300
MHz, DMSO-d6) 8 11.43(s,1H), 9.67(s, 1H),
[00730] Pari’A.7 Bfegardtich. of Nz(4 birmo-Z-fle@orsraéthylphenvilIriethadk§ulfonamide.

7. 7. . 66 J= 2. Ok
00731 o 3BT Ehromd 2G-S indfe Ely ool stbpes s
(20ml) and FETMLGRIENG/ AG8e) whd@Dhetkaoasvifbey] Bl?lorldér(éﬁémhtl 1.0mmof) and
the resultm% mlchtez\&s 111"?& eﬁrrlct)ombt%m&rature(fcz)f ﬁx % R/erﬁ was f’engolv 1% %%r Mﬁltﬁje
residue was Bartigdried kgtste BtOAc 2ad IMan.dHG- bt rghmihperiWassiited edth Iszttmated

aqueous Na% Bri J&eoafggl%n}g%e% m}z&r ikf&?r%ol 5'l’he J:r%lngq %%l}:lﬁtowa’\sl fﬁere% off, and\the ﬁltrate

par at
was concentidtddde gwe ﬂte-tiﬁe fcd)mmuod E&mehm@ §9ree A9%). met hanesul f onam de.
0431
007321Pary By e P pSE B Rl smetyiohenyppgoestifonepids )

[00733] A mawtiny df thel proﬁh& @'])ﬁl Par28163.) g,all@C63p1ynbl)dﬂr1pben6/B)hé?s3hin¢ 0279 g,
40.
1.06mmol), E‘Er.leg%ﬂac%f% (@(?Iﬂe& a5 m({;l? Jla Iéace a?e (3'0‘19 Ig§ %fgmr{lml) in

resu

triethylaming BOmit apdpaduat (renlf wide2¥. waS(hbat@Il’Ht SWQSfOIr fémT\he dnxtmrewas altowed to
a5l due reit we Et A 1M

cool to roomatemp?_%']re wvas Ipartlﬁlgrz:ed I%gtwgel;n ]%(cgg vva(g EM &9 eﬁ(t?lh Prlﬁmlf la&er was

washed Wltl’ma,meltndSN M@@Ed bbllei meaedauvek Nda&@ ﬂlterecdarld\cencehmmﬂ vachiheThe

crude produg vyas 89rtlfa e%%n ol;{\llrann choma ﬁragl{y s‘ihca geq usmgI 3 solvent graglient\é\@?o% to

conc r at as a
35% EtOAc(iRhd&8ney to g@%n 01[ (G@?g’S QZ}%Pélf‘da sBlutlﬁil efplh&‘ @t (3@ng, 36.0mmol) in MeOH

(50ml) was :m-dgé]' Ig %3‘@%6 )l(,?g O fl)r%%i'ﬁ{é lepuZtn%tn)u%& ! oelr:]rx?n &t %e({ Q?(gprrpbd
temperature gqr 456)116 Ml}tpretwas phmngﬂep hciwpdfn EtOA€ Gn 1M ag ,HCl and the organic

layer was w%sgqumArRﬁlaFé d%n%lte%vartlgaz% alglgtd%/tu& a%gn Qvn% lltered m& éhe ?‘ﬂldate

was concentratédgt hgduam giee t@e Otid <)orrzpnuhdtasla uelnia(2(335qﬁh)1t ),1 nder N2 was
[060734] Pari1 Eai)regar 1on oq ﬁuoro-2 dne Ehyl IZpémet }/I?ulf\o’%amlada ﬁrwqgoromc ﬁl&c

U re, I one
[00735] The@mxliudtlﬂoaanﬂt-lBl (0 2Tpe. &&ngmh) \&aslsaly]mtedv\‘aﬂle comdtiend desictibed for the

and orine, dri QVe 2504,
preparation ?P]ﬁ%mﬁﬁe Psgf:lg F%%tg Vterﬂzlfttgp cmﬁp?}lggg% L }\Jacr ude product
[00736] Part\Bs Peparatianed (ByN-¢b{3ent-botyt-61(hit-dgraeiHydilgrraplytimadn- @ FH)-y1)-2-
methoxysty&ﬁlz%o@o-§-gleﬁ1§lil)ﬁlergﬁ)ﬂgih§ﬁ]ésul%nal%91%) to

[00737] The product from Part C (40mg, 0.15mmol) was subjected to the conditions described for the
preparation of Example 13B, Part I to give the title compound (51mg, 83%). "H NMR (300 MHz,
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35% Et QAc in hexanes to give an oil (3.0 g, 94%. To a

solution of the oil (3.0 g, 10.0Omol) in MeOH (50nl)
woe®askdes 1M aq. NaOH (21m, 21.Onmol), and tP@&I/US2008/076594

resulting mxture was stirred at room tenperature for

45min. The m xture was partitioned between Et OAc and

1M aq. HCl, and the organic |ayer was washed wth

o0 a8 A3 5 VA P, P YOBRBRP 18 70

7.32 (m, 3 Hyaeﬂcudt S92y 2t He, HHXA. 29 (6, Griffuosd(s,s8sH)E2. 380(sj THY R3B(sgf H).
guant.). [00734] Part C Preparation of
[00738] Exatnlp)e-38: Plepamtorof mesthyy 23 tefrrhmtyiyi(2, mdimém-dibs)ckomiyiidjmrl @hHD)-
s 2menoEhiy s (R ATh MR R-PME BB a0 20, 8,
for the preparation of Exgnple 13B, Part B to give

the title co ouﬂd Qﬁan, [@@7/5] Part D.

Preparatlon
(E)-N-(4-(3-te 0x0- §)4 di hydr opyrimid
in-1(2H) -yl) - 2-

met hoxystyryl)-2-fl ud 5 et hyl phenyl ) met hanesul f onam
ide. [00737] The prodquct|fromPart C (40ng, O0.15nmol)
was subjected to the-donditions described for the
preparation of Exanple 13B, Part Ito qlve the ti
0

[00739] To a@ghlﬁ@tuqafdhe( gmiﬁjt frgm dixample 2@‘#@@&@@7% ) TMe%Zml) and THF
(2ml) was ac%g&) % o) %8/&5015’%&&‘@1%9%&&@ Broddre V\QL\@Q’GQ & ro&n%ém[ﬂegan(rg under 1 atm

H, for 16h. ’fhe@glx(qge wasfilteregthnoggh c;pht]q)and]coggenlrat?d glzvacuo to give a solid (27.5mg,
68%). 'H NMR (%bﬁ ﬁ[}ﬁ%ﬂﬁo]dggs 7?39?(s211H59 38(( ! H) 761771 (2 H) 7.28 - 7.36 (m,

2H)720(d{.(7@ﬁ§g~]g Ek!;%ﬁ ,482.9 B3040, 577 zhg,ﬁq)383 (s,3H)3.75 (s, 3
H)3.14 (dd,?r (336, 838 HRUS W) 2.96 (23 fr) Bis®X D03t iy A @Ryiry. m di n- 1( 2H

Xa l (-} ¥ 1 O -
[00740]E )ﬁpi oﬁ@?&é&f&éﬁ?@@i@% ) bﬁ?rl(ﬂ@tzhél bdi ﬁsan%m gﬁ)lbﬁﬂlztz@ﬁﬁyo) 2

methoxyphe&ethxlmbwgmefhéneaulé%lplmdp GomppundiTB- Ipﬁ'%réh%t from Exarrpl e
25 (40mg, 0.076muol )pin MeCH (2m) and THE (2ml) was
added 10% Pd/ C (ZOE?Q and the resulting mxture was

|

stirred at roomteffpeN&ture under 1 atm H2 for 16h.
The m xture was fi d through celite and
concentrated in vacuo to give a solid (27.5ng, 68%.
"H NWR (300 MHz, B d6) S 11.39 (s, 1 H 9.88 (s, 1
H 7.61 - 7.71 (m 7.36 (m 2 H 7.20 (d,
J=2.57 Hz, 1 H>¥- ; 5 Iz 1 5.64 (d,
J=7.72 Hz, 1 H) 3.8% (s, I8 (s, 3 H 3.14 (dd,
J=10.30, 5.88 Hz, 2 H 2.96 EBH)283-2.92

m2H) 1.34 (s, 9 H). [007401 Exanple 39. Preparation
[00741] The gfoduct from Example 13B, Part M (200mg, 0.426mmol) was dissolved in MeOH (10ml)

followed by hlie(aédlgl& S€1dbs lkhll'lta&‘l{lm%n Q&lv%fegl bQPfJQn é()ﬂlffj IR GEQRM bMeet Yad

) - 2- et hoxyp enet(y ) phenyl J'net hanesul f onam de
evacuated ar(d@dwé@gmbqllgoq_agtagheg tgen stimged af 1o tamiggratpge\far\48h. The mixture was

then filtered through celite and the filtrate concentrated under vacuum to an oil which was dissolved in

ethanol (4ml) then a 1N solution of aqueous sodium hydroxide (3.8ml, 3.8mmol) was added and the
solution stirred at room temperature for 18h. The ethanol was then removed under vacuum and a IN
solution of aqueous hydrochloric acid (4ml) was added to acidify the mixture followed by extraction with

EtOAc (2 x 10mL). The organic extracts were combined, dried and purified by column chromatography
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H [007411 The product from Exanple 13B, Part M
(200ny, 0.426mmol) was dissolved in MeCH (I OmM)

w0 200p/0%%ass by t he addition of 10% Pal | adi um on BCT/US2008076594
Carbon (50nmg). The resultant m xture was evacuated
and a hydrogen bal |l oon attached then stirred at room
tenperature for 48h. The m xture was then filtered

on silica gel bgla%(j%ﬁl/{egﬁ—ght@?zﬁﬂd hg:%h\f%%tltg érl%éls %ﬁ-lon 5 (r:]gngpa(‘)tu{? zésr1aO oFO(lismfs)hd
(82mg, 41%}. HENNMRI(DO 0L DMBO-04) a2 (1 $H)5 8.dD (smlHy dr66xd, de8 Bz 8i), 7.23

I rred

(.31, 717 b P D o B TG CotPaasy (had S e HBuLaS & o,
[00742] Exawgret{gc E?e%%rlé{ éonacgq}a)-]%'ﬁ%%férgtlbgéyg-g- 2 % dj o&cgg_%ocy ﬁ')fdroplyﬁmldm 12H)-yl)-
2-ethoxystyrifl)pHetiylndtininbsavechntide (eothpcacd BRI  Et OAC (2 x 10Om).

The organic extractg were conbi ned, dried and purified

by col um chr omat og aphy 142 WO 2009/ 039135

PCT/ US2008/ 076594 ~onnsilica gel using 5% MeOH in

CH2Cl12 as the eluept o provide the title conpound as

a colorless solid @82y, 41%. 1H NVR (300MHz,

DVSO-d6) S 11.39 ( 1H), 9.60 (s, 1H), 7.65 (d,

J=8.1Hz, 1H), 7 23

3H) 7.17 (m 3H), 5.64 (d,
J=7.7Hz, 1H), 3. 93,(s, 3H), 2.88 (br s,
4H), 1.35 (s, &00742] N§/40 Preparati on of
(E)-N-(4-(3-tent-but 5- (2,4~ dinox¥- 3, 4-di hydr opyrim d
in-1(2H) -yl )- 2-ethox styryl)pheny ) met hanesul f onam de

[00743]Par(&0m39éi5’tﬂ)n|0521té‘t ﬂutﬁﬂamd h%ol N LOO/ ~S NO [00743]
Preparati on - -butyl - 4-] odophenol

[00744] To q?é@mmun#z?o S B GtHH 2 DML T SRR MeOH
(50.0ml) to ggvet @Jo‘ldrfébbt éélulﬁb@ nwdlwhﬁﬁﬁidez5ml 30.0m A Gk ad(i&pan@'ﬂhe) mix was

ive a colorless solution. Sodi um hydr ox

stirred until (hi hzts@g © 5. commistely dizselvedi kg selHidon e chP figd Wé)sc a safegpith
sodium 1od1dér(ﬁ kg ingmerrondwia b‘?@ﬁ)g%f@d@ftl@ﬁ ¥t 105 soaluvEilpodii®ite solution

| uti on was cool ed Cand treated with sodium

(7.2ml, 11. 6m5)@])d iy htf a]_dd-yts)@ of g_o_glwg]d)a fqlgpedrerpd 1‘93)1 lalp@f&l(wt%gas repeated twice

and the mlxtal@%fs lsmedcaft 0 b0 Ssth UThdMRASN Artich@d Hth Yo% Ww s61zum,sodlum
The additi on of sodi umi odi de foll owed

. by,
thiosulfate, %lgsql fﬂrrﬁ?fvweﬁ frefte Wit Rescnepehtiehdrpmy st agapsiqnhH of 1. The

mixture wasFk et 8 X\Waish BiOIAC! e aliraBCwkR rcoﬁ@im:d'] wagﬂa@wﬁfhbhhlef ﬁrléMJ‘(MgSM)
treated with 10% w w sol uti on of ium thiosu

filtered and %‘l“F‘inFré'G  Oe oBeslgiof %ﬁ@a%hrcé%@gwpbw °<‘5'6‘H epdPatilg %mlfge

eluting wnhﬂé)@awosmme)@nagmca?)%w@hi 8lfowloil g 75M)xt ure was
tracted 3X with Et ¥he extracts were conbi ned,

[00745] Part:R.s Rrsperationtef Bibraseo-o-tertrtagyl-¢ngdopagnel fi|tered and

[00746] To mn&ﬁﬁsdrﬁtt%ﬂom 'ﬁafk WdsWd@dhd profet fdn2Phrt Q!ﬂ(m%rgatmmmd 1,3-
silica cartridge eluting wi t h hexane

dibromo-5 Stdérngﬂyﬂh&iaﬁ'@%gé 1&Pddmmod) ugp}‘}%ro%)rry Q}7|1'16W0 Sive ap grapge solution. The

reaction mlx?lﬁ%vas d:tl%g fo2bh P@ﬁltln%n A RR 8d1@t dnkht Yhs washed with water, brine, dried
-tert-but 4- i odophenol 00746] To a 250Nt

(Na;SO4) anf‘ B&Zﬂ‘fa‘“{i‘ﬁﬂdt dhs Plﬁ%l%%lnglaﬂwd’é%nﬂt%éapb? {201% 15Asibes qartpdee

eluting with @éxaﬁ@to g1\7e a%ﬁﬁlmlh' s))hdiﬂck@ B%).
-di met h ré}glantm (2. 61% 9.13mml ) in

[00747]Part;ﬁ1 qusqratf%oéémo- Hrhupd-2:6hosy-ariglobePRR i on. The

[00748] To a SOmL round-bottom flask was added the product from Part B (888mg, 2.5mmol), ethyl
iodide (409mg, 2.63mmol), and potassium carbonate (415mg, 3.00mmol) in acetone (12ml) to give a

green suspension. The mixture was heated at reflux for 16h, cooled and concentrated. The residue was

partitioned between water and EtOAc. The organic layer was washed twice with brine, dried over
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reaction m xture was stirred for 2h resulting in a

bl ack solution that was washed with water, brine,
w@i2108/6d39186Na2S0O4) and concentrated. The bl ack oPCT/V8208/076594

flash chromat ographed on a 120g Isco silica cartridge

eluting with hexane to give a pinkish solid (4.84qg,

789% . [00747] Par t C Preparat|on of

Na,SOs, ﬁltef:%cp aélg gal?ﬁizntFa ﬁit faagk b Ut 2l“h? Hl] Qv)éél t\}\aﬁsg Iclgrglgag gg[‘rt%ﬁqgﬁ Brrl (L_l)ra gg ?(Jg silica
cartridge ehﬁlﬁ@ﬁiﬂ?ﬁéﬁan&dg&&&lﬁ);ar al @oormg, )36%931: hyl iodi de (409ny,

o7 arf BT 15 SRS R 5 e S o ione

[00750]In a DXL WiGowas tliteainéd nittogerefilst xvat added thh prodoalfeth mdc (0 4g,

v PSSR TS S5L 185 R SRR IR o0

2. 193mmol)\M1 DMy (5h), to @ive @ dolorless subfhisidd N2 (E@/aﬁkﬁﬂ&lﬁ&)plcolmamlde (0.047g,

0. 209mmol) s g(yqéé glg(g<hg Zn%;?.%gs sgiirlgezcﬁgih 1%1Fr%%eﬁ ?(g g C D ng[ 1081de ?1(? &Og,
0.104mmol)Iveés addeq gncSﬁhb mbawaLspirged dgeaginfor Mgniuy ﬁld'eed]m)dafnﬁtrbga:n gnd/leated
at 60°C for @Ihc lTﬁe mixi 1I1re Wi ? czo% anc§ QIUOHL(? Qe 49eL ]f@/&ct; anla water a J%gt%tglt}?e pHto 1l

with HClL. The a@rebusdager ad eaatl’aetmﬂ)ybvﬁmEﬂAw XBhp bezaniks) wate cmldndalewé’shéc( with

water, satorg b VRS S Gamri s b e e TR BN sl S8t -

mercaptoprofpQl fétjptlonall.z&ﬂémm&) Lh filkdrédyand ddrdemented, Fhelérodeprodicwibpurified by

chromatografh&%%?% 12|gr§1q ?S > I hﬂg@ﬂ%&f 1@1%8%1 d{l g?l@lé go g(l\Qe a4v§l§'%’powder

(266mg, 69%uspensi on. N-(2- cyanophenyl ) pi col i nam de (O 0479,

[0()751]Parﬁ12‘t Prggegﬁtu%m oo:fl?@dﬁ?éﬂ&qteﬁ F%té/ 5 ?2) Xn dlé)a%)l\g 3. ‘@‘8%6%6%1“\%“ HZH) -yl)-2-

ethoxystyry@ph]aﬁM)iﬂHiiaheanSnaﬁfﬂdiaed and the m x was sparged once
[ t d
1007521 A mg e DEHE DsHOCFFs D e R 10K el e B o dr=aitels 1%

Part B (36.296d, 02 60miixbIQ)hotagdiniin wdsﬁhateadbas&t(mmng 1063 Opimbt) add 1,WHHidgdi-tert-

butylphosph%fexa&cgg%}%@lgﬁ%?'éclhgo\éiﬁ%@\é@ e‘z;gJ d) in T?lﬁ (WWQ twéuEr QA (i) was

sparged for Hatinl wath @itroiyatiaidBtherasedled atddteatbdaai 5BlaCifor sARh®homxame eas cooled to

room tempe{%@?f%%&b ‘i@g“ egﬁdlﬁ] ?‘i‘sﬁgﬁ" ot ‘&?esd“(aé aedf“b‘??‘ MHCspprgied g

NaHCO3, sangted NaCk ﬂltlafdz{NegﬂOJI'dmd tiesteriempltanekisly wishsmgpeaptaptapll siljca gel,
e o R SR SRR b 6 B S B S i

2% MeOH b €H,Cl, O Bliignt Ragive the tiff @ppoatd 2@ salfd (40mg, 55%) m.p. 265-266 °C.
'"H NMR (3(?0524111'@9% &?df)tgf LUty s A @ X9 Bs Bo d YA 98y T L 3 8,
H) 7.17 - 7.2t (ho X B 565 Ydd, ety I bz hiaies e @olai de, 2 HDBDS ] AH) 1.45 (t,
1=6.99 Hz, @ﬁs%i %)ﬁ) the product fromPart D (55.1 ng,

't he product from Exanple 13B, Part B

[00753] The%égw}n%dm@%%gwe Dﬁ%,épag tﬁ]sﬁngqgw ?’35’ ?glts §Ot ri basi ¢
[00754] (E) Bty ostniyb) R rdicod e ahygaph doidioet (2 p i) o) dheBmop-1-

en-2 y1)pheI}I?IE))mema)mcgsyliflor}latl-ll_(sE &gomr{)’ { ?Lé% gfélﬁﬁf@%mg\}?ﬁ égﬁ%é %T) 8§OI4 (s, 3

H) 2.70 (t, J&5.6DHz,2H) 3Thle(s, B M}t MG&(SV&&H) To(t,gel6.6DHz r2dd)nb. §sperpt. U €7.17

(m, 27 72308 1€ ﬁﬁ*ﬁ@% P (@185 %%E@;% A B SRR ,Shg(rji ed

[00755] (Z)-NMNAZ S04 budyieh @r%ow@ushydmwammuwﬂ) -wi)-2kmethoxystyryl)phenyl)
methanesult‘ﬁarqu&‘eo(bgrgpoglggz/& I1I Wa purM}ll( é)l ]%@5,%%%@%@%1%%%;1%)99@74 (s, 1

chromat ography on silica gel using 2% MeCH in CH2CL12
as the eluent to give th?zgitle conmpound as a solid
(40ng, 55% mp. 265-266 C. 1H NWR (300 MHz, DMSO d6)
S11.42 (s, 1 H 9.87 (s, 1 H 7.76 (d, J=8.09 Hz, 1
H 7.55 - 7.66 (m 3




H 7.17 - 7.27 (m 5 H 5.65 (dd, J=7.72, 1.47 Hz, 1
H 3.89 (q, J=6.74 Hz, 2 H 3.02 (s, 3 H 1.45 (t,
wQ2090918%, 3 H 1.39 (s, 9 H). [00753] The f obdDUS2008/076594
conmpounds were prepared utilizing the above
di scussi on: [00754]
(E) N-(4 (1 (3 tert-butyl -5-(2,4-di oxot etrahydropyri m
X T —
H)7.23 (d, J—é 462 %)'1)1 d)JngFStﬁE%egﬁP g% gd)h{%gﬁ?%zé%p H) 6.92 (d, J=2.57 Hz, 1 H)
6.54 - 6.67 (mpe H) 3.18 6) 3 HJ.BiSNMRI=(61§OOIZI\/J’r|H) 2.06/8C tp Y66 (t121=bp0(Hs, 2 B) 184 (s, 9
H) 2.70 (t, J=6.62 Hz, 2 H 3.01 (s, 3 H 3.68 (s, 3 H
' 3.78 (t, J=6.62 Hz, 2 H 6.82 (s, 1 H 7.10 - 7.17
[00756] (E)-+t4-(Rtek)buiyl-3]2 AdlioxdteGahyBroplzrimidinHy 2H)-B92-frebthod Byl pligny!)-N-

ety Fpaind BypbaiD. (Sl Qoo P ERara 8 036 10

7.77 (d, =8 44 HZ ) H)y1.56 @; thdizySHW 99 ) ph@6my,I3)H) Tt (darree.65 Honldm ¥ (d,

sy, PN G558y 10) 0 M40 iy JRER o,

[00757] (E)- RCFALSADGS/r 1 V-6 59 4butyh4-metRSkyplakny VdiBy dddpyHimjdige-2:#(11,3H3-dione

(compound fﬁi-ﬁ_l-;lj%};sﬁ ﬁfrﬁ,{_é%o g)ﬂgzz Dfil?sé-gg% 5%%@ -(ggﬁtj'zzg_o?;% 'J'%és& 132 'gb(}ﬂ 3.74 (s,
3 H) 3.77 (t, 3=65 I(Iz 2 HE463, 1HE) 6.7 () J=3.46 61z( Z) @9H)s, PHBD.OT {d, == 1801 H)
717 (s, 2 H)""t%é)r(? Bt érégz ﬁf54?(d i 21[}&07 ho §§%yr Negf 4- (3

di oxotetr ydr i di n-
[00758] (Z)-H{(24D teytl—t)utyZ—SF(@mdno@Etrylty;dto))yqnhdnly] (JHMNyl)-2-methoxystyryl)phenyl)

methanesulf&'\%ti%glf)%rlfrlmfyé@ Y&ggﬁ&)g%%%g%ﬁgqiﬂd%)L&»%?%)l (;7](_!,_' 9H), 2.71

(t, J=6.7Hz, JEB 346 ($13H),3.78lXs, BHB6.70dt, JH6-6HR IHKZ,13 1d, Bif 165189 1H), 7150,

J=2.4Hz, 2H§|Z”? 23%% é}l;,}}f)dgzsggl? 1§§§i"'z_|5H)%7 5'34( dl 5 43]4126 H)jfﬁ% (%?=8 6Hz,

2H), 9.80(bs] H6), 623Hz, 11D H) 1. 94 (s, 1. 38 (s 9 H. [00757]

[00759] N- (4({3 (yé(e1{~§ur§L4s n@g %Eg?o;é%{li&rw@gﬁ;?&ﬁ 1@&112)91) é%lgﬁ$)§§?gé695q”y' )

ﬂuorovmyl)phényl]meztha:h@ulfohdﬂnw\(ﬁor(]ﬁ@l@d ML 1-1DMBQrad@ic Sixdtu@@1:()sof compfunds
662Hz 2 H 3.74 (s, 3 H 3.77 (t,
1a-Li-14 Guffal IH? 534 (s, 1 H 6.57 (d J=8.46 Hz, 2 H)
[00760] (E)-6(BBrtlimtyl-3- rh@thoky67(4(mtros@qZ)pH&lthﬁhydtopﬂ)imi(ﬁnéEZMlﬁ,3Ha-dli«i)ne
( 09Hz 2 H) 7.45 (d, J=2.21 Hz, 1 H)
(compound I EDS 2?% . [00758]
[00761] 1-{3CZt-biMy - &—[((23—2t0da]rotre Dit-yitrophéry ) Aimgil e methoxyaphedylbdinyilnet di n
t tyryl)phenyl) nethanesul f onam de
pyrimidine- 2(‘%‘%@ (ekieboda IRt qlo%f’ 1H NMR (500 MHz, DVBO-d6): 5
[00762] 1- {3ppribiityB¥- n(emoxgﬁg[(E)z (# itregphenyl=propésta]]-pabhy]}-Ghpiro-pwimidine-2,4-
3.79 (t, J=6.6Hz, 2H), 7.13 (d,
dione (compyii 1AL £ 2(')iH) 715 (d, J=2.4Hz, 2H), 7.23 (d,
[00763] 1- {33te8-Fibi-S-[BB)2- (i@ plerlyl)-Fng B-pberky-diltydy-pyirGding-8,4-dione
(compound !]fg—%;}’-él%% IIIIT%SIR Z1°gg§“}‘g%jDM§§'D%% ppm 255 (s, S90S 2.74 th; 2 1) 3.84
(t, J=6.80 HAR2(H)-7(33-(§,3-H)ET 49 (U104 Biz( DHN7. 66 Gix BSe8BriEzhY 8 6,89 (d, 182z, 2
H) 8.25 (d, Jl 25V f{g/f%zﬂﬁ(% phe”y' ) -1-

uor ovin met hanesul f onam de (conpound
[00764] N-(4 KED-R-[3-tetiButyl(T- éth(eqmt@raiwd(omvrern(dm 1y)-@fmatloxpebertdy-vinyl}-3-
phbdinlhe & b 789!
methony phy@p e Bl Gropad 1R SUIEBH IR UM BMBO B £ oom
10.33 (s, 1 TDi9%Bpds, d dr7.64i (di F8.48 Ha( NHMH].2H)d, 43?2@21 , 1 8036 ¢nd H) 7.12 (d,

- | As . 7

221 1 iy & PR)ess PR ) Lot D24 0 2 AT SRR P 3403 7

(s, 3 H) 3.04y(5,]3- ) I&t (hox§-6p Her3M) 1.3 sy b- pyri m di ne- 2, 4- di one
(conmpound | A-L1-1.23). [00762]
1-{3-tert-butyl-4-net hoxy-5-[(E)-2-(4-nitro-phenyl)-pr
openyl ] - phenyl } - di hydr o- pyg i mi di ne- 2, 4-



di one (conmpound I A-L1-1.24). [00763]
1-{3-tert-Butyl-5-[(E)-2-(4-nitro-phenyl)-vinyl]-pheny
WO 200808mal¥ o- pyri m di ne-2, 4-di one (conpound  PCT/US2008/076594
[ A-LI-1.25). 1H NWR (300 MHz, DWsO-D6) S ppm 1.33 (s,

9 H 2 70 - 2 77 (m 2 H 3.84 (t, J=6.80 Hz, 2 H)
7.33 (s, 1 7.49 (d, J=4.04 Hz, 2 H) 7.56 (d J=5. 88

[00765]N- (lglf(ﬁ) %:{gbteﬂ?j&?tgl g % A}'élof(bgé éiﬂ’]ydliﬂ_%(l‘ﬁ@rlmlqu }(192 me_hOX)E/; %henyl’]

vinyl} -3-for{nfy Ephedlyl)-trethandsulBuiamide SeoprghoondoBt Ibt- L&) yid N 300 MIdk, BPMSO-D6) 3

ppm139(s,[%}[li13 Q@(’%Q%}é Psng%g% dd” 7%7%?%%1(51{% IR 17257 Ha L 1) 7.30

(d, J=16.18 HA-1LEL) 715 12(a),. J=8 I NINAR Hz’SG)(DI)N/IGZ,(d DNEST 106)! 1 7p13m7 TBAm33H) 7.97

(d, 1=8.82 H%dI H}}&QQ @21—— 1%3{ F_&H;Q(&gs @ ﬁglq_ﬁls (g 14@ e @ JI"% glj—_éazﬂ)

[00766] N-[4- {(E)-263-88t-Bsty |- L (1)-di6x 85 4(dd@dronIerﬁﬁmdﬂl 1841)- Eﬁnetlibxﬁ))henyl]

vinyl}-3 (hy%r(ﬁ()[m%lgd—mgth&& pgen?lﬁ rﬁe(thanﬁsél qlige%b(ﬁnw'_%iﬁ%;% 5{])?_1?{1@(300

MHz, DMSQ45) A3 2EOOHDI01 353 RLT/US2DHRS.65 GBIK-7.9] QD(LBH; 1I‘H)(741-6 @
J=15.81 Hz,i{l(i 7:.%:@?5':_5‘%%&8%1'7 263&6%1 l‘é]eq 2XPas 1Y A R8T RY 1 7.63

(d, J=2.21 Hej NH) ].73- 7.83 ﬁyl}}p}&@%)l e Fancish) Flonad Je2.2( ElonpB)nicso (s, 1
H) IB-LI-1.6). "H NWR (300 Miz, DVMsO-D6) S ppm 1.39 (s,

: 9 H 3.07 (s, 3H 3.81 (s, 3 H 5.66 (dd, J=7.72,
[00767] 2-{(B)-213 -Hzt-ButyF)-(2{4-2i6xd-8l4-dilyAroDH- j)jmmlde)le}&&tho(qd-phenyl] -vinyl}-

5 methanesfl]a)ngljm?og%(%_&letﬁéxykﬁtl?}%) &f@zdmlée é (}an?[ ?i’i])l %9)9%1 ﬁ%ﬂg\ G @(?MHZ

DMSO-D6)J- &R 88R 9HE), 3.5 ()3 18) DB (B HY3156- 3149 (hiz 4 H) 3HRB (4,0.1)3 .44, J£7.72
Hz, 1 H) 7.1@(11,1!_92.??}1&,51’ H)]7.53 (d,1J1='2.A537 Iiz‘,jl H)] 734 élz '}'B 728 (Jj), J=8[.zf%93.9{5hz, 1 H)

7.42 (d, J=2{5( Bz; PH) 378 &, =12t K4, 1 55)(7B74d,d+08DH3S, 149)H 49 (@d o5 2HHIpIHYA.99
idi n- -yl)-2-net hoxy- phenyl ] -

(s, 1 H) “"ivzi(%ﬁ;)ﬂi): 3- (hydr oxyi mi no- met hyl ) - phenyl | - met hanesul f onam

[00768] 2-{(Eye-[ §-ccotrBatylngi( 2, Bdibke-1,4-8jhy d b2 H\NpRin{ i3 A -y 1 VEimetHokABEhaah@l)]-viny] } -

S YONCRTMEY YR I R N

DMSO-dq) § t31 352757 Haz3 H11.B8 (s79 PH3.081¢, 3 Br8796, 3 B) 893 kg J=7123H)z, 2 H)

5.65 (dd, J=§._72§.£_1Ch]z_, %?])67 13585"2',%0@%2 @7 {6 & J—&D‘%ngz]zggﬂ? ;[ ﬁ')'? 5|g|)](d ’]'}'lz Hz, 1

H) 7.68 (d, 178,57 Hz21 P17 mz 7.81 M, 21H) BW [ SI=816 Hal) 1 H} 10.000G7BH] 11.42 (d, J=1.84
Hz, 1 H) 2-{(E)-2-[3-tert-ButyI-5-(2,4-dioxo-3,4-dihydro-ZFprr

’ " imdin-1l-yl)-2-methoxy-phenyl]-vinyl
[00769] N-(5+{ (Ed2Hanes Bty b2vghlams SH@ ;4N (- 37 t thodey 281 fyyim)idiba F}Z)&]ﬂhedﬁ] -vinyl}-

phenyl)-met%al}gglﬁg)uglglgle E)omgo%g%%}sl,l glﬂ)%% e@_ﬁ? 1_@@831%6 g ppn h69 (s, 9

H) 3.02 (s, { H) 5.69 (d) J=3.7234 $ H) 3.2b(m3 BY7.410(d, 322112, 1 H) 7.51 ()=16.1851z, 1 H)

759 @, =48y 3 2. f 1=2ihy 161 60 80 Rfg o Sy 5l G5 10

[00770] 2- { (B 2 [3- tdrﬁ-Bt?kyI?B(%@dlozﬂG:CY 4-4thyto: 2 Hipydmidin8 7y l§-2kmedo8y-BRenkld-viny1} -
5-methanesu]llfoE%lar%inég\;é%ﬂimé]tﬁ)%'-b]égzalr_nqde @orhBoustd BRL14504), T VR B0 %S

DMSO-d,) 2437 &) 9 B) P36 (8 1) BOS N, 3 55 25 4s; BIH)XL%BS amuswqadﬂmmws Hz,

1 H) 6.95 (dsin 1gis gxlr%egt{} 7. éz gffﬁ %Oflszg é‘j—i%'lk 2 g%mgt By 7226l 864,239 Hz, 1

H) 7.48 (d, (ﬁdﬁnﬁuhﬂl)vmm 348,910z, 1 HH 7RI, (13062 Nkiz, H) IIDMB(@ daa) 18.39 - 11.43
(m, 1 H). 1.31 (t, J=7.17 Hz, 3 H 1.38 (s, 9 H 3.05 (s, 3 H
3.79 (s, 3 H 4.33 (q, J=7.23 Hz, 2 H 5.65 (dd,
[00771] 2-{(BFZ-[F-Brt-ButA B -@RA-didbxok)),4- al.hj:d'ro—Z}I?pyﬁﬁnc(lml -yB)- 2=h1eﬂ’1md}6p}(ed§d] -vinyl}-5-
J=8. 64, 239HZ,1H)752(d J=2.57 Hz, 1 H 7.6
(d, J=2.57 Hz, 1 H 7.71 - 7.81 (m 2 H) 7.90 (d,
J=8.46 Hz, 1 H) 10. 06 (8'146 H) 11.42 (d, J=1.84



Hz, 1 H. [00769]

N-(4-{(E)-2-[3-tert-Butyl -2-chloro-5-(2, 4-di oxo- 3, 4-di
Whywp039a% pyri mdin- | -yl)-phenyl]-vinyl} - PCT/US2008/076594

phenyl ) - met hanesul f onam de (conpound IB-L1-1.12). 1H

NVR (300 MHz, DMSO- d6) 8 ppml 49 (s, 9 H 3.02 (s, 3

I—|)569(d J772Hz 7.22 (m 3 H 7.41 (d,

methanesulf%nyga Eﬁmetlﬁlla} %m% (éo%pognaﬁﬁﬁhzﬁ) 14%(3§%§/%&( BMSO-) 5

1.38 (s, 9 H)278.(0.9=#4] Hz, H)) D0OE, I §) 3.17 () 3 H)L3.64(ddsI=7T72H).84 H{,0GH70P -

7.33 (m, S HJ7 45 (G IR2 Y He d BRI GST R o IS R OERR % T
Hz, 1 H) 10.0@l{snt H) 1 40 ([d2=rreetibx y Hphenyl ] - vi nyl } -

o LT BRGEY S EPAST RN A S PS0ES  gyrgv-

N-(1,1-dioxdteBahy(®; 1 1@nbdpa* @ -thophie;3-8)-BhmedhadGulfeny it N3ndly - bsnzagide

ompound JRLE3 10 Ny Doy R D445 130 340 17 h Hp 21663

H) 3.06 (s, 3H)3515(-1$,3 12mHp Hf 338 - 8 48l (m,248) B2, (s B BPS. B (dt, I=1794, §.94 8z, 1 H)

. 52, 57 7 = : :
o500 48 el g b ghodf, (e St Dl 6 st
7.50 (d, J=2 5] Hz] 10B)/714 (d, J=8.09 Hz, 1 H) 7.87 (d, J=8.82 Hz, 1 H) 10.04 (s, 1 H) 11.38 (d, J=2.21
Hz, 1 H) 2-{(B)-2-[3-tert-butyl -5-(2, 4-di oxo- 3, 4-di hydr o- 2H pyr
’ " imdin-1-yl)-2-methoxy-phenyl]-vinyl}-5- 146 WO
[00773] N-(2Q 89203 &13mtyPCI S IBRAOBA-3i0869 4-dihydro-2H-pyrimidin-1-yl)-2-methoxy-

v ESRTOES O R P o DR S b

& ppm 11. 31@ 17,1 B, JH8,0931zH) H37.05(d; ¢=8.4%5 W9, 23) 7717((,/-357 Hz, 1

H) 7.06 (4, )3; sgﬂ%’z %8%5&057 %‘I_Iéz 1%6@"5’% 6%5‘%. ¥ H)}?SIG (}inﬁgU(}T% H?{):s 81

(s, 3 H) 2.964s,8H)Y135 32BI¥6 Hz, 1 H) 8.37 (q, J=4.41 Hz,

[00774] 2- {(%86%?&1§mty1 ?é) 1d%oxo 34 31 P%d%(t) %Ig lPP’rlFll%n }yﬁb méthoxy phenyl] -vinyl}-5-

methanesulferlyZandin@lboxamide (bodnphgmirIB 121 PA)r IHINMRFBO(] MHz, DMSO-dg) 8 1.38 (s, 9
H) 3.07 (s, 3 I¥)I3)7r&rt2)(a’ )g"@’ dpf‘%”l 'ﬂzZ gifl_ 3?(% . @54 oo, 51 Pl R LR YO By 7.54

(s, 1 H) 7.73-(dpR4n &yl Hbﬁ94 m%mmmym tehtm de (conpound

[00775]N-(3- é_z[e%ddm% 211 %];oowr?'h Qﬁ)igqgré M(ﬁgr 5. ?“45%09%3 6(? rgyd?b723;4 Egn@d)ﬁ%l y1)-

2-methoxy-phe®y/1Bdinylirphéhy hme@haB Gsulfor@imde (CempoRndco®patind (B-L131.23). 'H NMR

o gk 0GB 5y 550 (9l By s

H) 7.43 (d, J¥2 B) HZ, 11H) 7.5 (s3bH] /73 @, Hj7.72H5 0 H) d 84 §&:2=%F6 Hz,,1 H) 193 (s, 1 H).

[00776]2- {(ébZ% {e?[ bugyI%Ag %fifz x‘§8‘51 ét gl%ydjo glzlé)% l‘n’l_%}n § f%&)b metiqﬁyal% yl}-vinyl}-5-

methanesulfbhaylanifig- E}(—Zﬁne[ﬂﬁ}xb’&tlbfl)%mythyEbe@@ﬂuﬂﬂ (©oopdtind IBHLAx16243., 'H-NIVIR

oo, USRS R SRR G Y a B IS a2 st 1

3.39 (t, J=4.96H4,11-H) 3260) (1, J=H7\NR 2(ID0082NH3, DIMSA4I68.09 BlzphHy 4.96 32.07 (m, 1

1 7.09-7.47m, §iffh 8- 18 6 0 Pha G 63557 E&Hﬁﬂ TN A

794 (m, 1 H}=8.82 Hz, 2 H) 7.01 (d, J257HZ 6.53 - 6.71

[00777]N- (Lg?E) []’{% nib@g 5(@ cémﬁ)?, fglglzgfdfﬂ%Hggyn%lcﬁn 1 ﬁ)sz mathby-Sieii]-

vinyl}-3- 1so{;r(o§<)xyﬁw{l®l-plenyl) athyhesSifcnamitie (ioomour®, IB-Ii-hg s B IMRPO0 MHz,

DMSO- d(,)é 1d (g%Jerél q)SfP?ZhEFIgEigﬁg_, Eﬁlﬁgﬁlrlnlsdgh?w@mgdt%~é2 13,6.07 Hz, 1 H) 3.79 (s,

3 H) 4.59 (SJ EFM 631(dd 7! 9H-l MNNRZ, 36D TNBLz 7.2DMBC HBY.35- 1.4B6n,(I5]) 59 (H)
3.07 (s, 3 H 3.78 (s, 3 H 5.64 (d, J=7.72 Hz, 1 H)
7.18 - 7.34 (m 5 H) 7.43 (d, J=2.21 Hz, 1 H) 7.54
(s, 1L H 7.73 (d, J=7.72, 4, 1 H 7.84 (d, J=8.46 H,
1H 7.93 (s, 1 H.



[00775] N-(3-(azetidine- | -carbonyl)-4-
{(E)-2-[3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydro- 2H pyri m
WO 2iop039135 yl ) - 2- met hoxy- phenyl | - vi nyl PCT/US2008/076594

} - phenyl ) - net hanesul f onam de (conpound (conpound
IB-LI-1.22). "HNWR (300 MHz, DMsO-d6) 8 1.38 (s, 9
H 3.07 (s, 3 H 3.78 (s, 3 H 5.64 (d, J=7.72 Hz, 1

1=2.57 Hz, 1'('%) 77.151@“:4;:70?}@(%??) 3.29_(%%?{%1&%:@@%% y ,J:é. Z|)6 l:.2’54

[00778] N-[4L{(H)-2-]3-8:3t-Husyl- 51(2H)d10xof3)@dfﬁfx}ro -2H-pyrimidin-1-yl)-2-methoxy-phenyl}-
vinyl}-3 (pylrrﬁ,flélp%l fa\%?r)ytl)gprh%g mgt ang u(lt%hﬁnge c)cgr(r)lp 3liné Iﬂ qufjfﬂ 1%19[)@(300

MHz, DMSO®@It)Salrnss(s) & nyrani. saxﬂi\M(Ha 3198t deymei H)/B 31 (% Fr6 80z DENZ.76 (s,

(G 0 ( 0
3H)564(d%ws%§&bz)&gﬁ’zl'1ﬁ)869§ 536&3121‘2‘1)1%710{@%2'_01%3?%9 731 (53
7.46 (d, ]=237 BB, ( H) 7.35 td) J-B.@H, 1 H) I35 (83-8-82 HA 1Hj) 109189 1¢),11.41 (d, =221
i, 9=4.96 Hz, 1 H) 3.62 (t, J=4.78 Hz, 2 H) 3.82 (s, 3 H)

z1H). 5 68 (d, J=8.09 Hz, 1 H 6.96 - 7.07 (m 1 H) 7.09 -
[00779] N-[Z{(EY.2{ Brtertibut)|-SA2 2diexo73, 88ihgdrp-2B-hyyinidid 9-yetimethodbpteBy1]-

Vinyl}—3-(3-E}}d?o?x[y%%%-%r%ezgy}){ph(eéjlfgetf\gles% ’_%mlge coTnpg,lnd%ﬁ ]£1n1 291) 'H

NMR (300 M{2, BMS8Oai)cs B38lstd Hy2i7®- 285 (oy 2iHhi2diors, 3IH) 3.50-3.58 (m, 2 H) 3.71 (s,

t.h ] s
210379 Vil 19 QR SRR BT T B 129 01025 Hed FAREE(H /L 710
-7.18 (m, 2 (3 6P Guire. A1BI D H) 735) 7.42 Hn NMR) '( &0@, .M%IZS7 HzDNMBD7 66 )d, 8-8.46 Hz,

11776 @b 1 959780 o Pt i (o 91 301 (o 3 1)

[00780] N-(4-§(E)-2-[HyerEB@l-{-(XH -did=¥ 3,8 Hihy@ro@2-pizrimidinH) y 2 bR thoxy-pRiyl]-

w2 ek ey G T w8 o oo

MHz, DMSQ4is) SJE8 G Hip1.72- HYS Gn, 861)(284 (4, 2HY) 218B.-2D8((oh, 2 JEr3.08 4, Bikl) 3.81

(s,3H) 3.86%-(4%93;(5{, ?%6 ?Pt(‘&\g f8 H?; (I-i) 7 170(d,OXOS g3 }'412 }r{%ﬂerlo 72%_2?_(& 2 Hl)n7 32
-7.38 (m, 1 H747 d, J—m 1)1 Hz rmi)l‘icszy JIpBényl H) 7.61 (d, J=7.81 Hz, 1 H) 7.70 (d, J=6.35
i.n I i di ne-1-carbonyl)-phenyl]-nethanesul fo
H“H)“\éésxéie?l? ou d 1B-L1-1.27). 1H NVR (300 Mz,
[00781] N- (@W@Qdﬁ-}er@myﬂﬂ (A5 diofo-Bf-dihydid- 2—H-11yr81§idi@rﬁ]—ymz-}ﬂ)et}&xﬂﬁhenyl]-

vin)-phen g ittt Conglpg BEE-F34y g Bho Jui oifso-p3) fom

11.31 (s, 1 F.908 (§,d, HIESS. @ L8209 Hi, Hi) 72181, /=874631z, Q1¥]) 73 7H, /<754 8z, 1 H)

7.06 (d, J=8§82g—¥zé;12—1h2.’61 '{(lf ﬁ}iﬂ}(}%ﬁ%%&&%ﬁ@ (T1£) %l?%g(dl 5 H) 7%1%28 %}_Ié)d_’» 8£ (s, 3
H) 2.96 (s, 3)1) 1.306,A78]

[00782] N- (4{\|§/ tert{bégq %2 Ll% ox&te%ral\y ﬁ{/}'lmlﬁﬂizl )gj?ljl I%ﬁeneﬁfyﬁpheny metﬁ)a
sulfonamlda,(mmy}io)mcﬁIA-LSWHI)J Ny NaReB3 DI Mitiz) Dms@edﬁhm D5 che By 169 eiH662 Hz,

2 H)2.83 (sﬁg ng‘aghi?gé‘& J;—B%g‘ﬂ%i g) %9 7. %19@ 71F§]9 %1(13)01&3% '1 H).

[00783] metByl Ei)(3 $er6611ty1 -B(2518di6xn-3,2-dHydrBpyFinidia; 1 (ZDH))-B mEdhogypheBethl)-5-

(methylsulf(flbamgio n%oaf]e (%o%ga%é@d &Z—’Eg-f% 111]:[. %R??&)?M&Ig,’ ?I%nﬁg'éi%i@ ll_%ll 93')9 H)

2.83-2.92 (fit, 2 H) 22624 3HH),3.12 (), J7106W, 5.8FHAZ2 H)rd.751(s,13) H)73.88(s( TH) 5.64 (d,

12 5 S G k1 SRR o 2yt Bl o

H) 9.8 (s, INH) U39 (s, 1 H)
[00784] N- (i é}Egen%rl{yi;St(?& 1o§8‘3341 dl?;/d(‘(ﬁ)gﬂimﬂijl X0y 29 N Bt Yt AT

methanesulf\maﬂyﬂé (cBmpyund @B-IIdI-Z’-Il ). iH MRB00 M DMSOadt) héahie3ous fl B 860
i de (conpound IB-LI-1.33). 1H NWVR (500 WMHz, DWVSO d6)
51.40 (s, 9 H 1.72 - 1.95 (m 4 H 2.84 (s, 2 H)
2.88 - 2.98 (m 2 H 3.0},(s 3.81 (s, 3 H 3.86
~'4.23 (m 2 H 5.63 (d, A4S e Hz 1H 7.17 (d,
J=15.63 Hz, 1 H) 7.21 - 7.28 (m 2 H 7.32 -7.38 (m
1 H7.47(d, J=16.11 Hz, 1 H)7.53-7.59 (m 1 H 7.61 (d,
J=7.81 Hz, 1 H 7.70 (d, J=6.35 Hz, 1 H) 9.42 (s, 1

H 10.88 (s, 1 H).



[00781] N-(4-
{(2)-2-[3-tert-Butyl-5-(2, 4-di oxo- 3, 4-di hydro-2H pyrim
WO 2i0n05913%/1 ) - 2- net hoxy- phenyl ] - PCT/US2008/076594
vi nyl } - phenyl ) - net hanesul f onani de (conpound |B-L1-1. 34
'HNI\/R(SOO MHz, DMSO- D6) Sppm 11.31 (s, 1 H 9.77
753(d J=8.09 Hz, 7.23 (d, J=8.46 Hz,

(s,1H), 7.65 é, %xf]lzla (%1%3@5@7'(% ?H%S'@él(%%? Qﬁéﬁ% 3377@ 3%6)%'%?

2.88(bs,4H), (G5(sYHJ. 72 Hz, 1 H) 3.81 (s, 3 H) 2.96 (s 3 H 1.35

[00785] The f@?‘ﬁ%g@‘%‘é"ﬁ‘g Z%éh‘/)f’ P?Pa(“éc} %l-hélln&t(hgtag(twrea Ny rSlc())pyrl mdin-1(2

H) - yl ) phenet hyl ) pheny| TaBiiEane sul fonam de (conpound

| Agl5-2-1.2). 1H NWR (300 Mz, DI\/SOd6) 6 1.25 (s, 9

H) 2. 69 (t, J=6.62 Hz, 2 H) 2.83 (s, H)29§:((33
N#S (t, J=6.62 Hz, 2 H 6.99 - 7mR HK By 9. 60

(Is, H 10.31 (s, 1 H. [00783] netiyl

2- 03-t@rt-butyl-5-(2, 4-di oxo- 3, 4-di ®¥ydr¥pyr li n-1(2H

nam do) benzoate (corrpound 5-2-1.1). 1H
' dé) S 1.34 (s, ‘
(sk’3 H 3.14 (dd, J= [10. 0 5. 88 Hz 2
. § 383 (s, 3I—I)564(d/ J772Hzl
H 7.13 (d, 94 Hz, 1 H 7.20 (d, J¥R-I34Hz, 1 H
7.28 IA-L1A@ (m 2 H) 7.61 - 7.71 (m 2 H) 9.88 (s, 1
H 11.39 (s, 1 H [00784]
N-(4-[j3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyrim din-1
(2H)~ytyr2- net hoxyphenet hyl ) phenyl )

ul fonam' de (conpound IB-L5-2-1.2). 1H NWR (300

© S 11.39 (s,1H), 9.60 148 WO
2009/439135 PCT/ US2008/ 076594 (s,1H), 7.65 (d,
3(m3H), 7.17(m 3H),
LH), 3.77(s,3H), 2.93(s, 3H),
(s,9H) [00785] The follow ng
conpﬁunds canYpe prepared utilizing the above
di scussion: TABLE A0 0 O NH HN HN SONOO-N OH/
NS~ OHIAL1-1.7 I1AL1-1.2 0NH "OF IA-L1-1.15
[ 00786TL1dNS Pol yer ase I nhibition Assay [00787] Either

omacl B Gt G onsTroct onel Tonibiton
[00787] Either two-fold serial dilutions (fractional inhibition assay) or a narrower range of dilutions
spanning the ICs, of the inhibitor (tight binding assay) of the inhibitors were incubated with 20mM Tris-
Cl pH 7.4, 2mM MnCl,, 1mM dithiothreitol, ImM ethylene diamine tetraacetic acid (EDTA), 60 to
125uM GTP and 20 to 50nM A21 NS5B (HCV Strain 1B (BK, Genbank accession number M58335, or
H77, Genbank accession number AF011751)) for 15min at room temperature. The reaction was initiated
by the addition of 20pM CTP, 20uM ATP, 1uM *H-UTP (10mCi/umol), 5nM template RNA and 0.1
U/pl RNase inhibitor (RNasin, Promega), and allowed to proceed for 2 to 4h at room temperature.
Reaction volume was 50ul. The reaction was terminated by the addition of 1 volume of 4mM spermine
in 10mM Tris-Cl pH 8.0, ImM EDTA. After incubation for at least 15 min at room temperature, the
precipitated RNA was captured by filtering through a GF/B filter (Millipore) in a 96 well format. The
filter plate was washed three times with 200ul each of 2mM spermine, 10mM Tris-Cl pH 8.0, ImM
EDTA, and 2 times with ethanol. After air-drying, 30ul of Microscint 20 scintillation cocktail (Packard)

149



spanning the 1C50 of the inhibitor (tight binding
assay) of the inhibitors were incubated with 20nv

waea08439ass pH 7.4, 2mM MhC1l2, 1nM dit hi ot hrei t oPCT/L8ADS/076594
et hyl ene di am ne tetraacetic acid (EDTA),

60 to

GIP and 20 to 50nM A21 NS5B (HCV Strain | B (BK,
Genbank accessi on nunber

access|. on

was added t?

I’Tb
Bl the e

4AF01175
@AY

Mb8335,

ﬁg%ﬂg dr?hs?lgt?l@gon %vn{p% ICs values were

or

125M

H77, Genbank

calculated bad dbd-baﬁﬁb!éfnoﬂﬁi&’hr@@essﬁﬁ M]u%fﬂ;h usidylad lohn iolliBitdd Offebl/atd® Fully

inhibited cog]oglﬁ%tgg?‘loac%

wa
assay in ord%rﬁ%

s termna

e R

}nmen;gecqe

e e

NA and 0.

Itl
Cagflugsy

RNas i

AP AR B BB g
were perforth@lGiethése ldblﬁpounﬂie@ﬁtbhtﬁig I@Q lvalo® 18¥a thah 0 D0S NI én the &adtioddl inhibition

taglted %Q{J;{/?vl unﬁ)t&%ﬁ gr}gllbltor

n

I Bl

I n,
Ssays

concentration ARdIHBD leuintibO I uslhg ﬁc&&ﬁkarl@rémlﬁn atf. 10 biaRREICa] wahes:
preci pitated RNA was captured by filtering

t he

Retdildd@y@h A qEHEC HHI-Egn+{NCLFE pACa}EN] a @ Wel |
pl ate was washed three tines with 2001

The

filter

fornmat .

where A=V @ax]B/aK i), dp-estatiintabitod Condéniati@r 40t Eptbt8l. 40tiveloviventcidibA of
and 2 tines with ethanol.

enzyme.

of enzymes @\gg

t he
P]-.

T bR

oglmee

After air-drying,
M croscint 20 scintillation cocktail
[00788] Ref 2A09ik6h3 9. 13 an PR, wsaaoswmmdchemshmd@dna fnabai lof the lidhjbition

GRS, By B

det

30l

of

(Packard) 149 WO

[00789] Thetsequen@rof &eltemplaa RNAaaed wex §'e3GGEO0A AL GGACTRIAUAGN

avacauct BT Ery B AR A GG ER G RRRRPEES: e

UUGGUGGHIFEAUTUFM GOT cUIAG GS3ag CUAGTIEGPEATAXGBUCAaUChos e

scecoeu (RIPRUBACICLR LR BlASiol 95 B Bl

[00790] Whét te@édi8/] thie sRaS tikthod, e cloﬁﬁ&m‘dﬁbﬂﬂﬁs invReioaiintaltlt HOWNpakmerase 1A

and/or 1B. 1%3 s A fé:a Qﬁgﬁ?

tte
&t

Sin e ke

I t.or

Hohs ff’

C -- IuM >aligsat ;i 1dMeankd CH0 1@ HUest; NIRe{lﬁ;‘dt d&éermined.
cpmeA[ sgrt{ (1 C50+It-Et)"2+4*] C50*Et}- (1 C50+It-Et)]

f|t

f()lu

Y

(eqn 1) where A—Vmax[ S_Iailﬂé [S]) It =total inhibitor
nt rat cont rat i AN Aaf

L;Ul IT[IaLIUII —LULa L;LIVC L;U cTTrTacT Ut
compound enz ]r’f'e. [ 00788 “he Mor r comﬁm"'ﬁi F. aand S. R SE“(’)ne.
JA-L1-1.3 19§+5A Appr oachgd to the s Mlelnﬂ anaIAysi s of tha

Af !l Arm=ovsmamae Il ol ~vpy HEP~ oY S Ihi Al oy
_ N I LILL I lI UII UI IILyIICD U_y AT IIU I \dlll = T 11U n

IA-L1-1.5 [ nhIXbI tors. Co r%ent s Ml . &-}i{i 1% ophys. 2: 347+ ?68.
IA-L1-1.9 [ 00[789] The sefBence of t heAdLaapioat e| BNA used was.

5' I\I\IUIIUC I('_:IJ/_\\C I\IUW‘I\I I I(: CACCCCCCCC
IA-LI-L1 cpg UG GAUA GAA uy c
IA-L1-1.13 CAUQUUAGCC CUARUCACGG CUABRAMEUGA 4AAGEDCCAUG D

A@ fY‘IIIum CIUIP ACACACL I(‘_AIIIA‘CU (W""II("II("II(‘
TA-L1-L.16 oA QUC 3' | £00790] WieRA Ty by Bt he above|B
1A-L1-1.18ethod, the coppounds of tis.1limeenti@an i nhi bit [HCV

polynmerase 1A land/or 113! The legend in the table
IA-L1-121he By i s as fo| Bows: A --| #1220 GM B -- O CuM >
IAL1-1231Co0c> OO UM | cC -- TUMPiA%39 23 O- v and D I C50

> |uM ND - not _determned. Table | ChQ conpound|{la Ib
IA-L1-125compBund Ia | b| DIA-LI-1. 3| M-AI11R6[ | -1B4 A A IA{BI-1.5
IA-L1-1.27A B AA-LT- 1.0 Agb IB-L1-1.1 A A
IB-L1-1.2 B B IB-L1-1.4 A A

150

tlgso > 0.01uM;




IALI-1.9 ABIALI-1.10 BB IALl-1.11 B B
IALI-1.12 CC IAL1-1.13 CCIALI-1.14 DD
WO 20000391346 A A IA-LI-1.17 BB 1A L1-1.18 C QCT/US2008/076594
IALI-1.20 AB IALI-1.21 BBIALL-1.22 CC
IAL1-1.23 CCIAL1-1.24 DD IALl-1.25DD
IAL1-1.26 BB IALI-1.27 ABIBLI-1.1 A A
1Bl -1 2 B BiR-t-14 150-WE-PAOSH039 1351 ;
compound 135 008/ 076594 conpoangmlpm?ib conpound la |
IBLI15 IB|A-1.5 AAIB LI-1.6 ABLIB6[-1.X%X ABIBL|BLS8 A
B :D-L:-1.9A“:B-L:-1.1“ BT A B
1.1- - B
B-LI-17 "o A 1 15 A BB L. 3tBA£\{3TlsB (A 14 A B
IBLi19 IBJA-1.15 A B BB LI - 1. 16 WBI-1IB- L1[A. 17 AB |B
1Bl -1. 18 A B —+B-+1-1-19-A B +B-t1+ 20-AB
IB-L1-111 g 1A 7751 A B¥B-LI-1. 22 B-EELE T8 o3 g |B
BLI113 | B-[A-1.24 B BBIB-L1-1 26MBLBUIB-LI[A.26 B B |B
1BlL1 1 27 BB 1B} 1.°Q B 1Bt11 20 BB
B-L1-115 3 |4 71 30 g B BB LI - 31138‘5&1115- LIl432cc |B
BIii1 B A-1.33 C QBB-LI- 1. 34 B.DLIB- L1FA. 45 AB |B
1Bl1-1. 46 BB |B11-1 47 BB |B-11.1.48 B B
IB-L1-1.19| B [|A4-1.49 B d®B-LI-1.50 B-Bl-128.| |14 51 BB |B
IB-L1- 121| B-ILA-1.5Z2 T gl B-LI-1T. 581 g R1bkB-LI .55 D D B
LA5-2-1 1 BB IA-15-2-12 BB |B152-1.1AB
IB-L1-1.23 | B- LB.')- 2-1.2 B QB IB-1.1-1.24 B B
IB-L.1-1.25 B B IB-L1-1.26 B B
BL1-127 | B B IBL1-128 |B B
I1B-L1-1.29 B B IB-L1-1.30 B B
IBL1-131 | B C IBL1-132 | C C
BL1-133 | C C IBL1-134 | D D
IB-L.1-1.45 A B IB-L1-1.46 B B
IBLi-147 | B B IBL1-148 | B B
IB-L.1-1.49 B C IB-L1-1.50 B B
IBLI-151 | B B BLl-152 | C C
IBL1-153 | D D IBL1-155 | D D
IAL52-11 | B B A L5212 | B B
BL5211 | A B IBL5212 | B B
JA-L8-1.1 C C

[00791]HCV Polvmerase Replicon Assay

[00792] Two stable subgenomic replicon cell lines were used for compound characterization in cell

culture: one derived from genotype 1a-H77 and one derived from genotype 1b-Conl (obtained from

Apath, LLC, St. Louis, MO). All replicon constructs were bicistronic subgenomic replicons similar to
those described by Bartenschlager and coworkers (Lohmann et al., Replication of Subgenomic Hepatitis C
Virus RNAs in a Hepatoma Cell Line, SCIENCE 285:110-3(1999)). The genotype 1a replicon construct
contains NS3-NS5B coding region derived from the H77 strain of HCV (1a-H77) (Blight et al., Efficient
Replication of Hepatitis C Virus Genotype la RNAs in Cell Culture, J. VIROL. 77:3181-90 (2003)). The

replicon also has a firefly luciferase reporter and a neomycin phosphotransferase (Neo) selectable marker.
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A-L8-1.1 C C [00791] HCV Pol ynerase Replicon Assay
[00792] Two stable subgenomc replicon cell lines were
w@igwd0$wass conpound characterization in cell cRCT/US®O8/076594
one derived from genotype |a-H77 and one derived from

genotype | b-Conl (obtained from Apath, LLC, St.
Louis, MO. Al replicon constructs were bicistronic

e s

bicistronic rdRégrini coatiuotn wish thBusrged cistran chkipiaing thesNS3-NYAH enslirmpgion Vit

addition of a'&lae 19% %H%ti&%l]iué%d] %16&% %Rzﬁg:ﬁé&ﬂsfﬂegﬁ)%anl '{l;gh%on construct
genotype T'a replr’con construct contains NS3-NS5B

is identical te thelil 77 egpliom, cheeptilead the NSINIHB defting segiamiwwas derivadrom the

wcon s TR gl ) 00 DGR s

maintained ivVDRBecco B in@lifgt-Fagles @O0 \DMEND conteiping d 6% (elvsistahbeying serum

i refly.lucj . \ ' .
75, 00 BSOS ot RBSE B0 RSN g .
[00793] The 2DIAOGIDRES oROMPLIBRIS 08 HO VoSS #atiohivessedetenmined By mgasuring activity
. ' ) t i
of the lucxfe{aﬁegrleé)o?tr%g %e%gpgl:u?ﬂaﬁ %gpé/otnhclggtaﬁyg\{el?s%é% &E&%Si?to 8% g)m lbia&? ata

Cl str Istronic repli
density of 50 rslisrpacwell ini 0PulTNEMeontaiding iS%t FRf 16A4h dateri theycantpreunds were

diluted in di%ﬁﬁ%l{é‘?@%&%%@%)é«? %fg%ae\g 20% E}Q‘%&L %E%fég% eég{% 3B%Lo§%ilutions. The

dilution seridshwaSgheh furthet dibitad 1608+hisld mutb¢ medism icolarining ae RES. tMaliungwiy the

g [ ’ - . i ' 0
wor ol G515 ARl P SHRATRF B8 B0 s
In assays measiriag inbitgtogr @tiﬁﬂﬁi@ _ﬂ@,pre'ﬁ_d.@s oflhuamd p@?@@éﬂ]@. mﬂelpil frowthecavkinight
cell culture [lrlréetgsle\ﬁar% %1(1; %l\ﬂ %&tﬁl&f%}é‘%\ﬁ/fi@% @aés?%?ah "S%q:BESaqlhg Tells were

incubated fof AB8)dayslif @e|tls)¢qq10ulpgqln irrlllgli?H%toirq'ﬂnd y\@mﬁﬁnrlyseg fqrég‘}xg gyftgignu r1?01* the
it 4 FEe A TR LB O e BEFRRL
incubated fopvbinain shathapakingdal lylsg/ thereesu igifgrimsalitiant(§0 todP0ulhromega) was added
o RS SRS S N EPERPABALY T
percent inhit5O@of¢EIV BNpageplwetidn was cdlo@aikd folvedvh G@Tllbmllmh bmeﬁ%iﬁ%d the ECsp
v oS0 e SOOI G S aE B
GraphPad Pdm €pqfivtardaal f -1 og dilutions. The dilution series was

[00794] Whegu&gsgeg‘%&&%{%%ved&&if&ﬁ ﬁlte%glgﬁclfu‘ri]lhsf%ﬂtﬁls 06Tk ﬂl&g)gﬂ 6O ‘i)t@lklgiarg& 1A

lumw t Itor was a
and/or 1B. Bhedegendyinttheigble beloiwtivasdolipiwgt As- Elss £ 84yuMobBt-dl. hiMhy BGow|

0.01uM; C 2T NPVEMAS 01 O LD - BL ARAEKD TRAHehiifled, NI DI L 0Ty

yin presencd uman plasma, the nmedi um

fromthe overnight c% Igl%ture pl ates was repl aced
0

with DMEM cont ai ni ng n plasma and 5% FBS. The

compound cell[ls were inclkbat ed for| ¢ompemddays| i the tisgue

IA-L1-1.3 CURITe Tncubdarprs and Wel g [igny 1 ySed for RNA— o
extiraction. Far the luciferase assay, 30ul of Passive

IA-L1-1.5 Ly$Bs buffer (|Promega) wasl4biddeé to eBch wel |, afd

IALll9 (e the plratesywere 1T copgi§yq 1p0r LRM M W 1T grKing
tollyse the cells. Lucifefin solution (50 to 10Qul,

IA-L1-1.11 Pr oega) was gddled to eachA-kdll12 andCl uci f er ase

AWA

(Perki n-El ner)|. " The percge inhibition of HCV H

» C
1. actiyity wasneastred—w-th-ar YiGtot Ko nonet
IA-LI-LI3 (ol DY & AL Th ﬁa\
IA-L1-1.16 r eplB cati on wasB cal cul at epiA-bi-1dach ¢Bnpound B

|

Anamnannnt r at 1 AN lanA ¢ hA val 1tia wwme ~anl Al At AA 1o ey
CcolrecTTit I atT UIir airtyg CITTC L\J VAl UCT  7TWA ovcar vur av USt IIU
nonlinear regression curve fitting to the 4-paraneter

| ogi stic equation and G aphPad Prism 4 software.
[00794] When tested by thg above nethod, the conpounds
of this invention inhibit HCV polynerase | A



and/or 1B. The legend in the table belowis as

follows: A-- ECS0 < 0.QuM B -- 0.luM> EC50 > 0.0 |
w@R0939135 | uM > EC50 > 0. | uM and D -- EC50PCT/US2984/076594
ND - not determ ned. Table EC50 conpound la Ib
conpound la Ib IAL-1.3BAIAL-1.4AA IAL-1.5
BAIAL-1.6BB IALI-1.9 BAIAL1-1.10 BB
FAFH— A A A ETt At 13 D€ T3
compound "I T3t 5 BTb N T éhigbf’é ALY 17 BB 15 wo
TA-L1-1.18 2039/ 039135 PCH US2008/ 07689ul- lé@n'p%ulﬁd la | b coRpound
~————tar HAH=1 18— CC AT 295 B FAEH T 2L A A
IAL“'leAﬁl-l 22 D G IALL-1 EI'ADﬁ'Df?%-Ll- 24 DD
TA-L1-123 | AFDI - 1. 25 ND|ND | A- Ll 1.|28-BI-B24| A-|D-1. 27 B A/ D
FBH 11 A-AT+BH—1—2 M4 -BA—+BH=15
IA-L1-125 g )\ NPg™ 7.7 6 |ATh | B LI - Ii%\’?tkiZﬂ BiP.1.8BA |B
IA-L1-127 I BtBl -1.9 B A|laAB-L1-1. 10 |ABAL1-1.B- LI -1A11 B A A
IBl11-112 B B }B+1-1 43 B A+B-tH1-14 BA
B-LI-12 gl NP1 15 A ABB L-1 1 &g 1[H 17BA |A
IBL1-15 1BBI-1.18 B BATB-LI-1. 1913&14\1 kB-L1FA.20 B A | A
IBLLl-1.21 B AIB 111 22 | B 111123 CA
IB-L1-1.7 gl _1.24 B AAIB-L1-1. 2§BBL%\1PB- LG 26 BA |A
BL119 TBIBI-1.27 B AABLI-I. 28 BALIB LIFA. 29 CC A
IBl11-130CB 1B1l-131 DD IB-11L1.32 CB
IB-L1-1.11 | Bl B| -1.33 C BAB-L1-1.34 1B-l-14% | ||B 45 B A |B
IB-L1-1.13 ' By BLl-1. 40 L A IB-L1-1.14 B A
IB-L1-1.15 A A IB-L1-1.16 C B
IB-L1-1.17 B A IB-L1-1.18 B B
IB-L1-1.19 B A IB-L1-1.20 B A
IB-L1-121 B A IB-L1-1.22 B A
IB-L1-1.23 C A IB-L1-1.24 B A
IB-L1-1.25 B A IB-L1-1.26 B A
IB-L1-1.27 B A 1B-1.1-1.28 A A
IB-L1-1.29 C C IB-L1-1.30 C B
IB-L1-1.31 D D IB-L1-1.32 C B
IB-L1-1.33 C B IB-L1-1.34 B A
IB-L1-1.45 B A IB-L1-1.46 C A
IB-L1-1.47 C B IB-L1-1.48 C A
IB-L1-1.49 D D IB-L1-1.50 C B
IB-L1-1.51 D B IB-L1-1.52 D C
IB-L1-1.53 ND ND IB-L1-1.55 ND ND
IA-L5-2-1.1 | C B TA-L5-2-1.2 C C
IB-L5-2-1.1 | B A IB-L5-2-1.2 C B
TA-L6-1.1 C B TA-LS-1.1 C C

% %k ok %k k ok k k ok k k

[00795] All references (patent and non-patent) cited above are incorporated by reference into this patent
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IB-LI-1.47 CBIB-L1-1.48 CA IB-LI-1.49 DD
IB-L1-1.50 CB IB-LI-1.51 DB IB-LI-1.52 DC

WO Bop391353 ND ND I B-LI-1.55 ND ND | A-L5-2- 1. ACTOUSR008/076594
|A-L5-2-1.2 CC IB-L5-2-1.1 BAIBL5-2-1.2 CB
[A-L6-1.1 CB IA-L8-1.1 C C *****x*xx*xxx [(0795] All
references (patent and non-patent) cited above are

L e

their authorsd Ne atia ssiomisafadt thasany reftrenerioresportmniofi tyergtechcedds eleyant prior art

(rprior art G Snpffertod SRR TR A OSRRA BY asbl) p BeGHcP WP

references. ay reference) is relevant prior art (or prior art at
all). Applicants reserve the right to challenge the
accuracy and pertinence of the cited references. 154
WO 2009/ 039135 PCT/ US2008/ 076594 We CLAIM 1. A
conpound or salt thereof, wherein: the conpound
corresponds in structure to formulal: RL ONORG6
R NLRZIRS R4 (lI); - * - is selected fromthe group
consi sting of single carbon-carbon bond and doubl e
carbon- carbon bond; Rl is selected fromthe group
consi sting of hydrogen, nethyl, and
nitrogen-protecting group; R2 is selected fromthe
group consi sting of hydrogen, hal o, hydroxy, nethyl,
cycl opropyl, and cyclobutyl; R3 is selected fromthe
group consi sting of hydrogen, halo, oxo, and nethyl;
R4 is selected fromthe group consisting of halo,
al kyl, al kenyl, al kynyl, nitro, cyano, azido,
al kyl oxy, al kenyl oxy, al kynyl oxy, am no,
am nocar bonyl , am nosul fonyl, al kyl sul fonyl,
carbocyclyl, and
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het erocyclyl, wherein: (a) the am no, am nocarbonyl,

and am nosul fonyl optionally are substituted wth:
W@ 1009/08M83%r two substituents independently selBCE/ESR008/076594
fromthe group consisting of alkyl, alkenyl, alkynyl,
and al kyl sul fonyl, or (2) two substituents that,
together with the amno nitrogen, forma single- ring
eterocyclyl, and (b) the al kyl, al kenyl, alkynyl,

"kyl oxy, al kenyl oxy, al kynyl oxy, and al kyl sul fonyl,
optionally are substituted with one or nore
1. w&ﬁﬁﬂohh@mssmhe@epmsiemly selected fromthe group

consi st oxo, nitrao, cyano, azido, hydroxy,
t %?ﬂnwaundaqompa&%ﬁ m §tFUcHHER PEfAR | carbocycl yl, and

het erocycl yl, wheregn: the am no optionally i s

substi tut ed mﬁth (1) one or two substituents

i ndependent |y | ecNed m t he group consisting of

al kyl, al kenyl, kyﬁ?E%Kglkylcarbonyl al kyl sul fonyl

al kyl oxycar bonyl ,| carb cycIyI heterocyclyl,

N 039135

car bocycl yl al
PCT/ US2008/ 078594 etero alky or (2) two
substituents that, h the ami no ni trogen,
forma single- ring hetero yNgrsand (c) the
carbocyclyl and heterocyclyll optionally are
substituted with up to three* substitgents
independently selected fromthe group consisting of
==&t lgyselectadl kemyle gretpopngidting hbdingle caphon;carpion bend apy denble carbon-
cmbonbmﬁ?'do hydroxy, am no, al kyloxy, trinmethylsilyl,
carbocyclyl and heterocyclyl, wherein: the am no
R'gpsdlasted fiopn the groubemsistinged hydrogen, ricthylomd nigrogenprotecting group;
t d
L B B L PSS o K AR 8 R BB Rropy. and
Cyclobutylalkylsulfonyl aIkonxycarbonyI carbocyclyl
V. d
R"*i%%%%@if%%?%@é e e B Pt ol
R'tipepdacted rfrom thhgrphteccaﬁaﬁm ofi halp @Q@h alkeeyd ralleyngl mgbecyarrq, pizydo,
%an S
alkyloxy, ahfetnﬁl'bg)? %géé'%}hox ar fg)g( ya?rﬁlll(ﬁﬁrﬁogﬂll ﬁl%/lpf’ﬂyg glﬁlillfb’gﬂ, &a?lgdcpcgyl, and
lwmﬂwydﬂLWbW@ﬁy, al kenyl oxy, alkynyloxy, al kyl sul f onyl oxy,
C ar t(QFtYlQ Lﬁﬂn% LJ&{II{IQMII J anfl @Jﬁﬂ@hﬁ%hﬁ %ﬁ&mﬂ/ %¥ubsﬁt¥lgd with:
IS se ecte on1t e group consistin
C( RA) C( RB), efhgicen two Salhﬂlt\@yﬁllroﬁgp@éwﬂyﬁelﬂct@h%om e geovd
RB are i I u
Consistiﬁ%ﬁg?&%%ﬁ%ﬁMéﬁﬁ%gfhggwfa&ﬁ?kﬁﬁﬂ@ﬁ -&élkyloxy
C3- Cg- cycl oal k(?{twognl@{stlﬁgpt@ thatypngetderyvith the amino nitrogen, form a single-

ring heterocyclyl, and

WE CLAI

(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsulfonyl,
optionally are substituted with one or more substituents independently selected from the group
consisting of halo, oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl,
and heterocyclyl, wherein:

the amino optionally is substituted with:

(1) one or two substituents independently selected from the group
consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl,
alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclylalkyl, and
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the C -C6-al kyl optionally is substituted with one or

nore substituents independently selected fromthe
wWQ@e@ap3adnsi sti ng of carboxy, hal o, hydroxy, nPCT/T$2008/076594

oxo, am no, cyano, al kyl oxycarbonyl,

al kyl car bonyl oxy, al kyl oxy, carbocyclyl, and

heterocyclyl; R6 is selected fromthe group consisting

of Cb5-C6-carbocyclyl and 5-6-nmenbered heterocyclyl,

wher ei n éﬁ@wcgﬂﬁlﬁlkglu%rst ituent optionally is

substitut ed WRNwenRebstituei®that, figbrfiérivith@hd &nino nitrogen, form a single-

i ndependently selected fromthe group consisting of

RE. RE. PEETHSOSRNL 3%, nd RK each RE IS

i ndepaheleitdcyclplahekdateyclydoptiohalygkoupsttaeswai ipng tote

alo, nitro, dr.oxy,. oxo, carboxy, cyanp, amn
supShiis Motk e B erci brartie EAESE AR Hom, halo,
ox0fitr® Bdnbyazids, BBl | dntih€ dikvioky) t@f&hydsilyl, WarbsyoBA, iahdliesdrscyclyl,
I ndependently selected fromthe group consisting of
WherQqil | al kenyl, and al kynyl; each RF is independent!y
sel ect ed the aminb bgtiogalbup substitsies tvithg of al kyl , al kenyl,
and al kynyl , erein: egc such, suhsti

h t uent
opt i onal 1y | s Qe Pl Wi Tiseengfm iy geed from the group
subst i t uedahssting ofdpe udieny 1l ykasl, atky eabbnyhrakyhselfgtyup

consi stin f carbo hydr.0 hal o, am n i mno,

i tro. and SRt Yot Beron b L bR E e

al kyl oxyaatdaapytylalkal, kenyl oxycar bonyl, 156 WO

2009/ 039135 PCT{ US20081 070921 2 KO RXYSAL BODEL fom o sine
al kynyl catilparietsaxslyl; al kyl oxy, al kenyl oxy, al kynyl oxy,

| yl., het vl yl d | b l .,
R%r&e?egfeﬁ &ro%(%tge %rﬁ‘}lﬁéo?l(s:l t?ﬂg?lﬁ)é Pyc&%g%ﬁ%?ﬂ?)?%@i%,gﬁ(%g};l, a?lp%yl, alkyloxy,
alkenyloxyg aikpodadybakyliulfotdodyo carbdeydlylsdfodylhet, @sloaldduyfonyloxy, and halo;

t | bst .t ut | t
L 85Her R et o€ ol Binnh I e LR Do Fises e 2-ene
RtandR sird indepefideallkselected flomrtiyd groad doyisisting ofihydydgenll G, edplkyl, C-Ce-

| keny] sul f onyl | kynyl sul fonyl, al kyl sul f onyl am no,
alkyloxy, ﬁ?égf%%{??&élnﬂl%algngﬁfﬁ' wherei n: am no portion of the
al kythsQl-Cpaiyyapiismally Btsiisriatddywithons tibabdre sulisétems indepndently

ubstituent selected framthe group copnsisting of
selged o S oS af et Mo R Rar R otk b e
alloddxgedrimhyf, nipicsrhenylixg, yikyboy siagtobyolyl oind betedoogyyd] yI  and
R TN SR T T T e —
wherein e bshisthsetubs optisrdBpardetituted vathloae bierdort sdntitubres gdepapdently

consi sting of. al kyt . ral & 1 Al kynyl , car boxy,
sleted R pdp ol TRV K AR ¢
caeinRhzsndepamyitly selledtyd ooty drrgomnybysisaihk effhalopmisto atydamy,loxo,
carboxy, cingY Aih MG Ar DOVl g a({e@foc Laony! oxy,
Y ﬁzfr'kEnyPc’arbohyf oxy, ‘a nyTVcar‘E)'onyI oxy, al kyl oxy,

al kethy hroy optidnklysniy bubsituted suith ooy altyb suthéhertonyapeydently selected

cvan n 1N I I ein: the am no,
fr%%{nﬁlﬁ %gollf ?fc grﬁ;fl‘s Fl?g gf‘r:]a?(yg%ﬁ%r%’aap gﬁ]{wyl’o ptionally are
caguBS {siindgpendentiytshlecterefronp thetgyoamp sossting efautidy§ alkenyl, and alkynyl,
i ndependently selected fromthe group consisting of
al kyl , al kenyl ,

each such substituent optionally is substituted with one or more substituents

wherein:

independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino, nitro,

azido, oxo, aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
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al kynyl , al kyl sul fonyl, al kenyl sul fonyl, and
al kynyl sul fonyl; each RH is independently sel ected

WO e@a03d1as gr oup consi sting of al kyl oxy, al kenyP@KYS$2008/076594
al kynyl oxy, al kyl sul fonyl oxy, al kenyl sul fonyl oxy, and
al kynyl sul fonyl oxy, wherein: each such substituent
optionally is substituted with one or nore

substi tyent s ndent | y sel ect ed
SR BRGSO oF AR AE RO o kAo PY Ghvions.
all@ny 16y, alkmxya@ﬁrmwlfwéayclgl kgeh@mm ﬁhiﬁ@cfh)ﬂbqnyl wherein:

al kenyl ox carbon al k | oxycar bo X

al kyl car k%?lwlf}?(’)) 11’]8' PR i? yﬂ,&mos:«)l{g nyl, carbocyclyl, and heterocyclyl

al kyd'pyibmp B@rgylbsﬂmyed vathkank @Xtywo saibskigiiyts @xdypenadnkly wédfadyfrom the

hergbeotiaR A6 A oley bAR st ArHGe L Sy

opt muryayllsmfoayleals;abﬂtohymmd hyidioRy,@ne alkPloxyt, WO
substltuents i ndependently sel ected fromthe group
consi §ti'hg of al kyl, alkenyl, alkynyl, alkylsulfonyl,

al kenyl sul f onydmmcaptdmai dtylre)du@zllsluffmyydmincemibna{ﬂy i$ Sibstituted with a

i ndepend t fromthe u i sting of _
o ko car pohytuenCieRERS Mo P comiiih b shiard atkynyt
cacinRN 3dadcharyitly salettyd Doy GRIgBIPYbysistiag asbotylt aidiarydeyclyl,
and heterocyclyl carbonyl, wherein: (a) the
al kyl car bonyl , al kenyl carbonyl, and al kynyl car bonyl

opt i emnstaAulcy subktirushtl Betionltt ie shibstvhited with eneosr nﬂ‘iﬁé ﬁlbstltuents

BB bgRL Sy WAL AL PLESAGTULNS) SRR, e,
haBCIdxidSﬂﬁﬁa/aﬁaﬁfmﬁé anmtinoduiléoayl, alhﬂbxycaxzbmyrh,ca,lkenylbx}@arbaml,do,
allg/nklgﬁ)&g}&goé lﬁfgﬁr%lyqohylg)lgik %fkgryl(cc 3{9%@?}&0 ﬁllﬁ/r}ylcarbonyloxy, alkyloxy,
allgnidykyg ampmgblyoo@ybocgadljdeliewrmclpb Byaineayid aminocarbonyl, wherein:

al kynyl c . al al k

n X .o .
car bocycl °'W¥ﬁ%%§F§g%VPéX““h°“e
and c(r wo tdbetltammﬁdb@emw sempﬂed ﬁma |tlieygrd)1$> cetdiging biidlied, alkenyl,
one ent ly selected
Fr ot ERE: SiubilRadhgRen MHEHSE ond FORrRERy T 21 kymyl
eaeﬂ R? isoxqeaéddylhtly seleaedhay die}grqupheﬁmmg: yﬁ‘_zilly_slquy, alkenyloxy, alkynyloxy,
and no.. wherein: the
alkylsulfor@lo%b%kleélplg{ﬁ}lonxlgx% & alk% ?nypo){(?/,i vgﬂﬁa uil y are
su bsdaclt :ulcb shlmjnttldmt optemaiiy it Wbstltstlaﬂ) 9/th buresrtngore substituents
1n%eg?ned%nt§/d§e{éfteé{ frorg t e%gu% cfo{‘lsOl%] ngﬁ? ca%‘o?(ﬁ,gnéfgrg)gsglat | nngino nitro, azido,
omednﬁnmselfoﬁyﬂ (alhytohﬁcagroﬂylpalbtmybxyxtarbngylpzflkynyloxycarbonyl

R L TR -
<mabkymthambgdeannmmndmam&qumWQwh@amylan1no
Z: t;?gh??%ﬁ)a/rfngl?ﬂn h 6nosul nl¥1é ﬁn ) ?{ Ca%)%{lﬁ :T?t(i)oquhya zgpe O§bstituted with one
al kyorywveg Ellbﬁ'faingdtsandqpmdemim snbciad ﬁomyﬁ%gmup@onmstmg of alkyl, alkenyl,
g: tea{rl]lgy)ﬁﬁlc ?l%gglﬂ?é)nﬁi fnul?on’yl alzd ehIYyr@/féul onyyI am noi m no,

eagli Rgllﬂ yidsmdnﬂemtiy Isamteuld'rcm Wha grovxj)] ernsisting ((f a)kylchléoxam aftk@nylcarbonyl,
alkynylcarggr{yﬁ1 a Qnog%rb?nlﬂ/f lkﬁté)g}sl’ctalr %gctﬁ%) fcltl 13 eqné d} elflobcsctzl%/lﬁargon l,

wherein: gr oup consi sting of carbocyclylalkyl

grent ﬁ(%g&alg gllk%lc%l)({ﬁﬁfgi ’alkelgJ %}yl{o%?lr %’rﬁl yﬁfl(lx Pci(ng//l ciﬂtlonally are substituted

wigl ¢ogloe motsonitituents N@n@ﬂnémlb ovigted froai thy explip egrisisting of carboxy,
al kyl oxycar bonyl, al kyl oxyal kyl oxycar bonyl ,
al kyl car bonyl oxyal kyl , and
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wherein:




al kyl sul fonyl, wherein: (1) the carbocyclyl portion of
t he carbocycl yl al kyl and the heterocyclyl portion of
wao bwojzsiey ocycl yl al kyl optionally are substit ur@HUSE0D$1076594
one or nore substituents independently selected from
t he group consisting of alkyl, alkenyl, alkynyl,
carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy,

lo, nit d
e et B O e SF e Db DB P Ry Bl Riprpony.
alk}&ylﬁklﬁsibbﬁ)klt el 1aatHolyloo)) felkafyldahwn)‘élbb@s hlkyry@atb®nyloxy, alkyloxy,
rom t rou consi st i 0
ST ARGy PRI AR PO CHEEPRTSonsS fisby 1
and (&) thy atyllnomlsdnympueﬁausﬁg:dnbsmbaiwftmntosn@pdub@m&hisy is

tl t t
ety PebhechSn PrEmne AE Rl SonBingt eligospeo
carb@tyab yhetebral dyl, albpdaulfoayt] and ,alk&]sklydngbayld}a)[ Bhdiyih;

ﬁlei( g:r g?;g 8@%” bocgﬂﬁh@ g%g'&y\xﬁi@éioﬂa LS Sug%%ﬁ%&th one or two

opt i snbsitdeyits |uﬁie§ambaﬁlytselécedi frdni the @roap osnsisiigy &bbB] dlkyleint 8xo,
elected fromthe. onsj st j

d t t f.
cogf{ R gl STERSRH e AR PO RGP RRGHsHino.
heterocycl&llk\hdfdﬂyllam)«yb aliietieinplaminoealikdnk ¢ hrbapldantng lalkynyl@rbonylamino,

akytonyciS Sy Shenlloh ol BT ouB I et ol i
alkenylsulfmjzlellhOloy:ﬂk}yxlylsmlﬁfntylammﬁ) afiinscacifongluiBib) zilk}dXMySarbcpltylamﬁa)hﬂnylo
alkylsulfordlag 1rsl’(Hrtr)xSt tl enylsu on am r})mmo nﬁ lI'suﬁ{)n tlammm ino, wherein:
Y Pridependent s yse Ste AP 5&&ryoup onSI g Ry oF
aI ky(h) the hﬂafﬂnybblgtloﬂ bf(gﬂﬁl}/kubstﬁ&dnhsmpyonahy thrsobuyituteal wish mysutuent

incgelﬁgnedgmynsg%bﬁﬁ lérpénl%e gro ogs%ltlr%go I H, O%céyﬁ?lg)ﬂi eterocyclyl%lkyl
allgtidagionylukye dmmotd'ﬂbcmyhlkm aﬂ(WDalkd:ﬂyS h]kym rillg/ldarbabeyi eaikiapicarionyl,

d f
I EEP R AP RS DAR! Rilep e P ician St Y. e
allfyﬂsmlfmtymevlgreump conS| sting of am nosul fonyl

al kyl .SU| f@g‘% %:zﬁboca/f olrﬁsﬂlflllfog%n%arboﬁyﬁ ﬂjyk(y r&ydle u'tefrgcgé{l&l' portion

wher ei n: sul'fon

al kyafyhesetef@notylaliplt dpGolly yreanlsstlmn;ddsmthtqnb edmmtshbsumares

0{ o %ge el Segﬁt se elélt%cri] %romlt}peg% &nc%ﬁSQ%fng of zﬁi(y% lfeglylf erll%/mnﬁ% !ggrboxy,
ni t rieydroag,i arblqloxgxahkenglnx)n okyhylaxyyhalo, altioy&yaxq @aidenry,land amino,
al kenp onycarbonyl al kynyl oxycar bonyl ,

al kya} car bonyl oxy, aI kenyl car bonyl oxy,

al kyny! ca@bteghorportiah kfjthexyinocasidaelalkl mpyionadll ksysabstionsd, with
C ar b %)69 lv%/olqsubﬁﬁ}egf’s 9 %ﬁ]nxentla l%%i&rt]e% fro %g %rrg DGR %(yfj afkyl

nocar
optlaﬂmayll,gndealle'nﬂubstltut ed with one or two

subs ﬁi’g{hg %H& ?ﬁé]]‘}ﬁ QF(PQE)F‘A& e% rﬁc%l o%%ﬁ %%ul}s&%g})t% h&log%li)yl’ﬁg substituted

cons
with one or more substltuents mdependently selected from the group consisting of carboxy, halo

oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl,
and cyano, wherein:
the amino optionally is substituted with one or two substituents independently
selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, and
alkynyloxy, wherein:

the alkyl optionally is substituted with one or more hydroxy;
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(b) the am nosul fonyl optionally is substituted with
one or two substituents independently selected from
waQ bwgsusdH consisting of al kyl, alkenyl, and apP®yryi008/076594
2. The conmpound or salt of claim1l, wherein: Rl is
sel ected fromthe group consisting of hydrogen and
methyl; RZ is selected fromthe group consisting of
hydr .ect
condPERT B a8 ol PRSP fhh LS, GAGHRY e
substiitagirvaithoone onslpstsuhrsgtuelﬁts @derddentik sdlgcted from the group con51st1ng of

alk% gr&gnyﬁ]a ll%y(r)l? ryox&lhyg%) g a%ﬁgbat%‘[eg g )Fgfk?ﬁsﬁ + imutrtoéc ano,

azidptdnd amlrtoowhdwlee substituents i ndependent 'y sel ect ed
fromthe gro t.i
al kyl oxy, tgea annLiL R? 8}?{1 ﬁ/ 5 Sl%ﬁtﬂ e!ﬂ %ng br&qbiww% Ll)ﬁgﬁtﬁé% independently
C3- Gsleciad oo yiel gycbupa;nnhlﬁmg ofml{yﬂ),elﬂ@dylfmﬁeﬁwwmnyll
eacll; {s 1eﬁegé/ntdg1tg/ sglgcgé(}n %(gerﬁ E ;jgrovl\fgltcgns 59\85" ?f?aénrlrll]iot lf gl%lsulfonyl,
alkenylsulfooyisarsltall«ygylsxﬂfoaylk\yherelh al o, and al kyl sul f onyI am' no; R5

h dr Oi(tﬁg Llﬁﬂs(lfl ogg]ycjllpe%xgﬁlﬁ&lgl 8@%@%%&1%9?o%%%@%%%ubsntuted with

onh ydmgtgembstlwnnts tndependdntly se|1®tesi dloacthegrofiy comsisting of cabexy, hydroxy,
0 t I

haﬁ) 5}3 ? rht?(g 39 P 0, I('(}%'éng of gl}lgolrjl é}fyscgps&g@ &%cenﬁ&g/cm&&i

all@'ﬁyl@@ycardvpmwlmlwbowidxyéalﬁemmawenﬂwmdkw@agbohybxy, alky@xy,

al l%gp?{kglﬁg&gl carbc%g H?tzl%?ezézgﬁf ??ﬂmo VXQ(@ %%?cfﬁ)&lglévsmgrgm
s u bs_t it ueht gminp,deymsdémyl, ync@ailm@dnﬂ opinalishare grb@tli}pted with one
cons
IS idrrl epen gﬁﬁ Finde gF ndeﬁgds e!fgﬁg?nﬁt) 48 %l%%grés?ég Fsti l%}’l %ﬁ?enyl
chl ond alkfhsikond, n| tro, hydroxy, oxo, carboxy, anino,
im : I
| oGPy 3Bl AR ERTH; o SuBlens independenty
selgptedhiram shelmovptogagisting ef altl.exdkehyloand atlyaylgr oup consi sti ng
of carboxy, halo, amno, imno, and am nosulfonyl,
erejin. the nm.no. .and am nosul f onyl
opLimaT™y 5 SR LRI Wt h one o two
R‘su kxsddciet fiont the gmd;emmslmgtdf yiydedeaabdmethylom t he group

ti.n al k | faon and
lf &e?“?cseﬁllf gltg? £ Ou%yonmtm(g (XEV‘HO%G naXndl,clearl)éndent ly sel ected

R¥is mhctehérogrtbugroUmMBMngmg hyxfro@h layd ldo;bonyl - and
ap hocar L4 i necar pt i.ana
R gnseéelj: 4 ﬁ%%nt%el: %row\l\?c%sgtmgqu }/]1 8%6? pa??&’cacl?lr }mdoinﬁ me%bered
heterocyclglc wlgeinconsi sting of al kyI aI kyl oxyal kyl,
al ky I yl n IS
in de(lp tﬁ SSh ?I“_?/lkgl (c):r%all HY fs}l% Itn{l?ehdyw&l up 19 thcr:%ensggs%l{uelﬁté mél]@pendently
seabﬂeg/frsrultl’ie(mydpmhn@mg ofillake nyd, sh;adrfnqnylkﬁnxy; ond tr1methy1s1ly1 and

al ky@y hS E;?h% ocycl%I nd%[})qm m!)(éfe u efr(%n%lyla l%all?/ it ststltuted with

wher no por Ion o
ong pt t\ftmabdtlyuents iglaprmti¢ntly selebtedi frdm the gwbp torsigemg of alkyl halo, and

alkylsulfonylamino;

R’ is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and halo;

one of R* and R® is hydrogen, and the other is selected from the group consisting of hydrogen,
methyl, methoxy, and halo;

R® is selected from the group consisting of Cs-Cs-carbocyclyl and 5-6-membered heterocyclyl,
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i ndependently selected fromthe group consisting of
carbocycl yl al kyl , heterocycl yl al kyl

W@bdoyhzesbonyl oxy, an1nocarbony|a|ky| al kyl , PCT/US2008/076594
al kyl car bonyl , al kyl oxycar bonyl ,
al kyl oxyal kyl oxycar bonyl , alkylcarbonyloxyalkyl, and
al kyl sul fonyl, wherein: (1) the carbocyclyl portion of

wherein eatflif)l gucﬁ g{bggtg%rv (‘ﬁy %}Fsélluﬁvil w%g(erﬁte htﬁ/&h ﬁt & r th% S Q%J%{ldeatﬁ]we?efﬁted from
the group @nsistig of R, BURSIRY, mé,rRJsanlei‘dependent ly selected from

codl R PenE oo g o iy corb R S et G gy

oxmcmboghamam1mﬁn@@kkanzmﬂampbmaminocarbonylalkyI optlonally

.S subst i tut e or. t
cof PRER AR ErT e paiead e Bt ORIt propgnigpleced rom
the group @hnkisting of édrb’cedyy]ia,lo amnthoaitrkyonyd an(ilgsulfdngl, ahhkoyin; al kenyl
SBSS | k Eé dm n\?)\; %nﬁ%gnhng)fs%f ucl\?ﬂgﬁgn%@tg fartel'égbns%lﬁlte%%l hoorrlglorl o' S
subsmdﬁpte mzﬂepsmxtigntlg et¢letddefcbnf the group eorgistngof @ty kY iswlfpnplf and

hal o, oxo, am no, al kyl oxycarbonyl,
fm%%wBPaﬁwb Oyl oxy, hydroxy, al kyl oxy, carbocyclyl,

eableRéfs aai¢pdnybntly salbdedlydn the gvdup keisiiting dfallgigatbonyl and aminocarbonyl,
optionally is substituted with one or two substituents
i ndependently selected fromthe group consisting of

al lt()ythe ﬁﬂiﬂo%&%}@lﬁ%ﬁonaﬂ@ férsﬁli)sﬂtutetlf]lhgthaﬂ slﬁys]tit&gﬁ %E&ﬁdl g&Km !th:‘e group
subst | ed W t ne I r \A (0] ooa .eaC ()
coniing shalkfe %“gﬁl%’%(rﬂgze‘t b gy 49l a&w@éﬁo%{@ %ting of
cadtiRhig igiglglﬁdg?%ﬁlg aéglébtéﬂ Vmﬂ@lﬁ thl lefop Ydnsistingodd a\é@sﬁ@&@l > laﬂﬁﬁ)ll 35
U 7 4 erej on
alkeny oGy PR Ty 6 B B i OB P BEEL | t uent s
I nde@pine eminbyportise bﬁﬁlbleglbﬁtft@emstdpﬁorgﬂﬁ Upustingddstithigsubdtituent

b h
indeheral s BHGH T g Bieo R Be Ry oo sty bsssromeiylptior
alialldaydonytyxy, @ﬁ[nb&ﬁb’(ﬁlb/Mlkyl blayleﬁmylya%bqnm amwamarbam

ocar bon onpti onal | is
AR e AT e el Bt ey st e adent |5
sel ect ed @bkwbmb&wdyhmnﬁmnmﬂmmdb&an&MWIﬂﬂtammnmn@dgnmnmn

cIa| l.an fromthe ou

© oo el PBralS ety Sp MR8 R gt

het ein@pyiedently selvbied bm tieagbupSieadistiay bBlktl Lartoxy, hydroxy, alkyloxy,
subst gtuted w th one r three substituents

|nd B@Wt@?“%@?%@?%ﬂn??ﬁﬂgthe group consisting of

RF, @) the Bnindpartidilof the aﬂh@ca@lﬁi’@l@ﬂtﬂtbpﬁbnaﬁkl@ lig subdtitiagilywith
one of c

et et bR DR G Sl S O Ry St

hal adlkeniA3aridsalibyyigl ogen;
(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is substituted

wherein:

with one or two substituents independently selected from the group consisting of carboxy, halo,
oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl,
and cyano, wherein:
the amino optionally is substituted with one or two substituents independently
selected from the group consisting of alkyl and alkyloxy, wherein:
the alkyl optionally is substituted with one or more hydroxy; and

each R is independently selected from the group consisting of aminosulfonyl and alkylsulfonyl,
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R4 is tert-butyl; R5 is selected fromthe group

consi sting of hydroxy and nethoxy; RA is hydrogen;
warIRP®185 hydrogen. 5. The conpound or salt oPCHEI§20081€76594
of clains 1-4, wherein: R6 is selected fromthe group
consi sting of C5-C6-carbocyclyl and 5-6-nmenbered
heterocyclyl, wherein each such substituent is
substituted with one, two, or three substituents
i ndependently selected fromthe group consisting of

RlE, _ (Bﬁhi alétsils%ion@ opliballg WBﬂﬂiﬁ{ieMiﬂg@ifetor fio S%Bs}tit&ﬁﬁ iftfependently
ai -5, er ein: is select romthe group,
sefg i FEi rgtraP ot CL By P10 Ja oMt Prs i inosulfonyl,
alkyé8tabytsl, vikylcarbbiel &y nallgacdy, Gty Syl istdrédyelpl, cyaso, and
subsﬁjtqte% with a substituent selected fromthe group
ALBAHE S nY'Y%0f RF and R3; RE is
al ky(b3 thle faminobd fonplaptibnally isanbktitdRd with one or two substituents independently
| kyl sul fonyl am no. 161 WD 2009/ 039135
Se%’8#3]%%008/076594 7. The conpound or salt of any one
of clains 1-6, wherein: R6 is phenyl substituted with
3. alirubmpound @nsaltsE hgcdne df Elnigm1bhie2, ghow R'dnsisted figmahe gbup

... a F i.s alkyl sul fonyl am nqgal kyl ;. an IS . .
consisting 3P Ceprpsny LA o e BRI st S ket
substitutecoviticbrai 1ve, dr-thiree wbetitednits ihddpsndetRArEERBYm tiR:. grdilpeeonsisting of RE,
RF. R RCQ! nd or salt of any one of clains 1-8, wherein - -

R doubl e car bon-carbon bond. 10. A conpound or
salt thereof, wherein the conpound is selected from
4.t Nig: @MPoifindr satooTRoYaRS claews, wherbabl es 1-7. 11.
{E)-N-(4-(3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyrim d
Ryishyqrogapi i ) - 2- met hoxyst yryl )
RS €610k TRInTRB @%b EARBANT hGdr¥Eenahd hdlg, form sel ect ed
fr the group consisting of. crystalline
R(@;£%P$ﬁi(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrinid
R1ﬁu&¢§ﬁw;yL)-2-nF¥hoxy$gyré!) di I hyd
phe t hanesul f onami de di sodi ym salt nonahydrat e
Rh*aé?q%/fg?démﬁ%@? PP SWIEN A Y ROt PSR Y-er n conpri si ng
RbReydogdipiel peaks sel ected fromthe group consisting
of X 30.2, 10.40.2, 10.90.2, 11.60.2, 12.90. 2,
R hydosen. 16, 40. 2, 17.80.2, 19.40.2, 19.80.2, 20.80.2,
21.90.2, and 23.50.2 degrees 20; crystalline
5.( Ble MmbGuddIr 581 dr-aBbdél of Btalng, 194, Whepedr 3, 4- di hydropyri m d
dn-1(2H) -yl %i 2- et hoxei/;,t yr(élc‘)3
R pin esisatedrferhian eoup spsiaiviedd CaiCsserpemyelyhind Sriomamredhegerocyclyl,
wherein edd8\WhdAGuBRtEni8YbRAVEENitH bid HRCE Bike RALLEETS inGDIRIch®) RBcted
norelggags sel,ected fromthe group consisting

one or . n
from the gqup gongistipg offly . Ko, apd Ri9 90. 2, 11.60.2, 12.90. 2,
14.70.2, 14.90.2, 16.40.2, 17.80.2, 19.40.2, 19.70. 2,
6. 1ﬂle&@m§®unagr &k of any one of claims 1-5, wherein:

R® is selected from the group consisting of Cs-Cg-carbocyclyl and 5-6-membered heterocyclyl,

wherein:

wherein each such substituent is substituted with a substituent selected from the group consisting of R*
and R”;
R" is alkylsulfonylaminoalkyl; and

R’ is alkylsulfonylamino.
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20.90.2, 21.90.2, 22.10.2, and 23.50.2 degrees 20;
crystalline (E)-N-(4-(3 -tert-butyl -

WO ¢@943980x0- 3, 4- di hydropyrim din- | PCT/US2008/076594
(2H) -yl ) -2- et hoxystyryl) phenyl ) et hanesul f onam de
di sodi um salt nonahydrate having an X-ray powder
diffraction pattern substantially as shown in Figure

. crystal
7. (o SRR0Y Y 5t DI of g s s 1. WPSEB: 3, - i hyclr opyr i i o
RYinplcaHhbsyitutedAvithet sabstpghydelebipd from the group consisting of R" and R”;
1s%ﬂ%1h thgﬂg Flfoganlde nonahydr at e di sodi um salt
é V? paraneters wherein ais 8.9A b is
R@deybmﬁmwmnms 20.7A; crystalline
(E)-N-(4-(3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyrimd

- 1(2H) -yl ) - 2-
S S T R T el S
havi ng an X-ray powder diffraction pattern conprising
9. Oﬁl% c%]&dﬂﬁﬂ Br ﬁﬁ%k%lgsdﬂle %Pct,lﬁﬁils f rSOWhérQiﬁ QLOHQ d%ﬁ’ﬁ@ba?l;dnrlgrbon bond.
of , 12.10 14. 00. 17.00. 2,
20.90. 2, 21.60.2, 25.00.2, and 29.50. 2 degr ees 20; 162
10w 2oporhy sa5thpedl vzepgrroveBond ivselpsied Ptk group of compounds
shown in ables N7( 4- (3-tert-butyl -5-(2, 4-di oxo- 3, 4-di hydropyrimd
i n- 1(2FD yi)-2-nmet hoxystyryl)
phenyl ) met hanesul f onam de di sodi um salt tetrahydrate
11h A %@4 -Ehte=bugy- S pddndéaxodif dikvseenyymidind CED-wl dongheaiigl
phenyl)me%ﬁes@ﬁ'orm?ﬁcﬁ c%@%h%e %ﬂnes@fe@cgd frbif? metg%pgﬁ&%n%&ns' sting

eralITs (BN 6 Coipributrh5-(aizomo Bgt-Gichpypinicb] BH) shep-methoxystyry)
phenyl)meaﬂngsg}f&agl%rcﬁ‘s%&u%qmt nétlalf Sﬁﬁzﬁé hdvitg an X- ray owder dlffractlon pattern
(E)-N-(4-(3-tert- butyl (2, 4-dioxo ropxr|n1d
comprising PReRr Maye Rppljs solected fiom g};thcynswtmg of 4, 3i0 2 10 4:i:0 2,10.9+0.2
11.620.2, piﬁroxd JApidranesd 5 anamn de odi-g0d] dghoabs gLt babYES, ah@23 5+0.2
having an X-ray powder diffraction pattern
degrees 265 bst antial |y as shown in Figure 2; crystalline

d@mﬂéﬁfﬂ@ 4 %tbulﬁyﬂsxh 4511&)2;43% @thﬁff@py%nfﬂmﬂhl OYIRBY RS G styryl)

In-1 - 2- et
phenyl)meﬁ}%wlfswqﬁaw@%wseﬁ onebrals pryingssafey savder diffraction pattern

comprising @ﬂeﬂﬁhﬁb%&ﬁl& s@@&b@ﬂorﬁ'ﬁhe&'ﬂf@)&o%‘fﬂ@f)f 413£‘0f2|r @@?:I:(pf‘ 10. 9:!:0 2,
ect ed

11.6:02, Pietoch S Chne e Pds dos 2876508, 195065 S F20r8 158:65, 20 8202,

20.940.2, 2139@@ 22 1ﬂ2_ld52 QQd 23 5:&1)62 & e%s 2el7dlg 2, 22 80.2, 21.30.2,
crﬁte&uéqeé]i) Nl’{é (3-tert-buty1 5 (2 4-dioxo-3,4- dlhygdrgp%rlmldm ngH)-yl) 2- rglethoxystyryl)
phenyl)me@lﬁ)lesmf&ﬁm(d% diRhfumiuf Md)rraﬁycfrﬁe FerviH Qo O¢- Ry Po Wi I BT XR%A baHeth
in-1 ) - 2- met hoxystyryl)
substantiallyas g ‘Th@tﬁﬂﬁébulfonan1de di pot assi um sal t
crys@mmfwﬂmm -RAVHURG-5aD 4 K dx@Ys, PAWEREpysibdidif aeztn)% 2- methoxystyryl)

i sing one or nore peaks sel ected
phenyl)meflﬁlgesaF‘%Bllc}?&nghé/flra%gllsaﬁlug sel(c)ha?/mgﬁll gt Qaranjgerﬂdvhzrem ais 8.9A,b
is 9.4A, anli2.i680.24; 13. 70 2, 15.00. 2, 16 50.2, 16.70. 2, 17 10. 2,

B TR T N I L -

phenyl)me(lﬁ)lesm'ﬁgémﬁd% dlsodlum salt tetrahydrate havm an X-ray powder dlffractlon pattern
-tert-but

- - di oxo- 3, 4- r rimdin
comprising &g)or {oye. l%alffe*eﬁe&%?fw |gyoupﬁﬁwpa ﬂfe‘f %%Qr?eé%mﬂr% AfHR2,
17.0+0.2, T ROIR G H40M, 32610.2, @5 020y Hhabe sHBY Hdpeeea Do X- r ay powder
diffraction pattern substantlally as shown in Figure
4; crystalline (E)-N-(4-(3
-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydr opyri m di n-1( 2H) - yl
) - 2- met hoxystyryl) phenyl) met hanesul f onam de
di potassium salt tetrahydigte having unit cel
paranmeters, wherein a is 14.5A,



b is 10.8A, and c is 35.8A; crystalline
(E)-N-(4-(3-tert-butyl-5-(2,4-di oxo- 3, 4-di hydropyrimd
WO 200902HB5 vl ) - 2- met hoxystyryl) PCT/US2008/076594

phenyl ) net hanesul f onani de nonopot assi um sal t
trihydrate having an X-ray powder diffraction pattern
conprising one or nore peaks selected fromthe group

ST 3002l Wiy 15 s
phenyl)methages@iBondMid2 disedin@eslt RGahydragedtaging am&-ray powder diffraction pattern
comprisin or)ef( 4 ;;e%jstsglreéte %trx hetgyc;u\}iolcs)ns%hgﬁ(gf 438:1:1(‘) 2d|l£]¥dgf é) RY. [):‘:d'@ d
14.420.2, 1hEA0y2] )’I'Tﬁit(hhﬁégﬂtﬂ 1,Ghand 2e5mend 0t H92) amh33&k0.2 degrees 26;

tri-h [ r £ t
cr}éséarl‘}bn\ré?}g)%ng? rtri)%tyzf‘@ (36,(4 F()izog( -S@;QL\;\% dr?pé/]; In (ﬁr? ?AZ?IE é/Ba} &&B&ystyryl)
phenyl)medxamahlﬁiriamgie@ﬁsoelluﬁeallztetra_}@d&& Haying an X&aﬂpowdksdlﬂt@cmn pattern

. . . 15, .2, 16.90.2, 21.20.2, 21.70.2, 21.70.2,
S“*’“”“”%@%@‘?‘%’, ind Rt %5 22.60.2. and 23 00.2 degrees 20

crystajlgie §E)-N1{é-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-methoxystyryl)

phenyl)me h@lef'(“ch_rbﬁm (1% Ep%'iatsm?ﬁ E:M tet ah&&‘fﬂ;&'hgvu%(& X: ’rz%' &W&Xﬁ&ﬂﬁ%dn’{»‘a@arn

comprisingobrervy kn))rﬁatehlesrselsubd @qsra thecgeoumn@p@ngg@ Q25 A1.9+0.2, 12.4+0.2,

0702, LEARSIO0.DBN0R 30,952 apoCer i a3 900 b 0

degrees 26pr nore peaks sel ected fromthe group consisting of

o149y 51 o3 B By iy s

phenyl)metheggselémamiiie dinojassivh baltfetrahydrate having an X-ray powder diffraction pattern
fo - - F-terl I d
comprrsm;T( (Ege f?l‘glig)ﬁdé_ ;(f%s_sglfz#%&)ﬁ%rxx l;/he%rc(u% ?nsgsltlgé(gf 53014) Zdll {W{'U DRY. 4£(SQ
12.6£0.2, phefhyg } nettdanestl 2.d04i0 del TngAdpit Al Uhddal, £1.3+0.2, 22.2+0.2,
| paraneters, wherein a is
224202, 594’6(3@%%@&& %%A {&35«52 &eg&g i168 6A; crystalline
crrs@hm(@w«%(z erttbubl (0.4 Bliqee:3-dhokepyBmidieHl @Yty bymithoxgstyryl)

eldi
phenybmetfiac ?‘%WGL R APk bedpean X {Ttipn o
Substantlalhaaﬁls et Figured) powder diffraction pattern conprising
I t far
cxﬁ%uf% _}Eﬁﬁ (& éip%%kt%tﬁ% % 61%%0 i @(ﬂhﬂ%}yﬁﬁl‘?&hp 1%2@1:) 2 g%t LihBfoxystyryl)
phenyl)me@hay@plécpqamm dlpotassmm salt tetrahydrate having unit cell parameters wherem ais 14.5A,

bmlosA(ﬁmchkiﬂ&i3 tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyrimd
yl ) -2-met hoxystyryl)
CrxﬁrﬁélwI(#hﬂt(ﬁéh@stthumbﬁdﬁﬂd@xmin’o@bx@wrlmmlgé(ﬁi)di)i@ymiﬁtmwstyryl)
e A
comprisingy$nepr pRrepealg sgigeted fram the@raup cousistiog of 4.8+06, 1908+0.2, 11.3+0.2,

13.420.2, 1]573J)Q 26,9065, %@220 2 329 748220 128 218> %0 228 28989 dgrees 26:

reés 20; crystalline
crxs@?hrm@w(@a @rttbumns;@ Agfiqep-34-dihyskerygmirinti @5y Biymethexstyryl)
phenyl)me'tlﬂnésG%?Dam?{de)mo%oﬁ@zgsgg%3§§ﬁ th#{l)r)lte having an X- ray owder dd ﬁractlon pattern
henyl ) net hanesul f onam de nopotaSS|um
comprlsmg]g\y:,qqgqogp(peydssrsalyctgbfmf@ thecgrqup carsistingofisad 0% hO 8ﬂ:0 2, 11 3+0.2,

13.4+02, %lmtza?i 2807 Y6980.879WRo b 1FLEYr B Ao 205y 803 bh By 2. 22.6+0.2, and

230i02‘b$@ﬁ@9butyl 5- (2, 4- di oxo- 3, 4- di hydr opyri mi di n- 1(2FD yl
crystadlindRE PRXY. %i Béf'tydu)yl sRH @debmt&lﬁ;lfwhﬁﬁﬂﬁ iods. tyil)/ 12 methoxystyryl)

potassiumsalt having an X-ra ffrac
phenyl>meﬂlér%55hfwa@&?¢rqngpqﬁﬁmuw@t 6111Y1’fétﬁ é‘a‘ﬁ%ﬂbxﬁiﬂ @w@oﬁlﬁfm@mn pattern
the group consisting of 7.70.2, 8.30.2, 10.10.2,
10.60.2, 11.40.2, 12.00.2, 13.40.2, 15.60.2, 16.30. 2,
16.70.2, 17.20.2, 18.30.2;4318.80.2, 19.40.2, 19.90. 2,
20.20.2, 20.50.2, 21.20.2, 22.10.2, and 22.90.2
degrees 20;



crystalline

(E)-N-(4-(3-tert-butyl-5-(2,4-di oxo- 3, 4-di hydropyrimd
WO 002 02HB5 vyl ) - 2- met hoxystyryl) PCT/US2008/076394

phenyl ) net hanesul f onam de 1/7 potassium salt having an

X-ray powder diffraction pattern conprising one or

nnre peaks sel ected fromthe group consisting of

comrisn] 519 prEy B0 Bty B 21 258,000
13.4£0.2, 18382, 26.94002,20.220.2,29.790.2.2.2.1+8Q, 20:42,2, 20 30,2 d2He8R02,
cr%%allirﬁ (é) lagg I(% %gglﬁ’a',%% gg d % § ch? (’)pyrlml(? - I&H) yB% methoxystyryl)
phenyl)me@a)lesmf‘(rmnléd& m@ppotmmyﬂ saE tr(hzdrAtedhhving)urﬂt; otll gadametiespyharem alis
9.04, bwkEA’éﬁkms%%%%ésgfggg;ﬁfggr{}; pot assi um salt havi ng an
Cl’%tﬂﬂayﬁ (EDWEIQHG Mﬁut}éét(ﬂ,érdquaﬂt”edlhy@ub’&mn-ﬂ &H)y1)-2amethoxystyryl)

phenyl)me esRLfclzngim d:); on%Poq%ssﬁ‘fmﬁysﬁ%g §(!lrgtg aaw%ana}( Ry cPowdcarrdlffractlon pecljttern
comprising prelof Adye pehls-s2lepted ﬁmyls:tgywlc))nsmtmg of 7.7£0.2, 8. 8:1:0 2, 16 1£0.2, and
) met hanesul f onam de nonodi et hyl am ne sal t
9. 7i02({gg%@a/1 eydr ate having an X-ray powder diffraction
cryrtetl tirer(R)-N el A3 -test- ity 1 6 H(@, 4 eioxaedr edipphiby rigedied €281-yhr 2emethbreystyryl)

pheny DU ART 0o uth iy g plitnan ey By gifrgesio patern

comprisin@dne4® nRre RakGOleed fond tIRPr@P.cRnsiktigg e€57-2R, 8 B6A2\MD.4+0.2, 14.0+0.2,

16.1£0.2, fpfi%’hyf?%%ﬁz tpng{ qr% gﬁ?g%zﬁ&ﬁ X%'i%l Zé i hydr opyr i mi d

crystel ireZE)-Ny(H-X3 Bﬂmllt}hé)(yétdycrxpBM dihydropyrimidin-1(2H)-yl)-2-methoxystyryl)
h
phenyl)me{ﬂﬁ?&}ﬂkgrgﬁﬁ%a}g% (Igt%sgﬂgln@agﬁlhn%&g g Vﬁﬁe%’ A J@ﬁyﬂ%wﬁé‘r cflffractlon pattern
Substantiak!naftStSbwwn odhgwé € ng one or nore peaks selected fromthe

. i i + A . . N

or PRI BT B Al Bordyighd P18 agpetyorssivd
phenyl)meptangglfonamide. 14DpRassigr sglohdvingan X0@y 2owdandiffr&@io@@at@rn comprising
one or mo%%?&%%?z&&isfr% ir/ﬁt%rgEJ k) {)\%gtl gZOfZ 7i0§X%3iO 24 18 1:rb]0 (2],r1 (()) 6;0 2,11, d4i0 2,
12.0£0.2, | 344022 Hy .640.,-19.31 2, hl@)@:gtza/}ﬂ}aip 2, 18.3+0.2, 18.8+0.2, 19 4+0.2, 19. 910 2,

hyl am ne salt

20-20.2, E)de@ir a%ﬁbgrﬁa({% 3%(1) %%é‘% %& M&Pe% %ér diffraction

Crﬁéﬁlhr@r(ﬁ) -Ne(h<3- mbuatli5;(2Asil<s<hdvmdlhyﬂr®yglun®n9(2H) -yl)-2-methoxystyryl)
phenyl)me?l‘[a%ﬁgshﬁwah% lpﬁé&gg illm lt hav an X ra% powder dlff a tlon Pattem comp d;sing

r-m
one or moterpeq_l(sgﬂyctgq franpthe group con51stmg of 7 7+0.2, 8 30 2 10 l:tO 2, 10. 6i0 2, 11.4£0.2,

12.0£0.2, [@1:@)02(3{55%&’6 2/ 00 @Q§@y1|6)ﬂ8§hﬁ%%%' fonan deghpyi '16%@5‘ 19.9:02,

ay powd raction pattefn conprising o
20202, Hobd) T ORRSD 3l 360 2021110 PHE0G: T 0o AsHERT, el 27.120.2 degrees 26;

crgsté?f&e%E),-ﬁ'- -33-?6’rt-t;lu l% g4%~rwexé§ é%hgdro;&l cﬁf %%2H) &?t%g&et%m%styryl)
phenyl)megt@nesnifgnpmids- It Bpataspiumysplt EaV(r% az) -Xdiap powdr ifftadtipal poisyr subdtantially
as shown 1&1@1%11(62!*_0 yl)-2-

styryl ) phenyl ) net hanesul f onam de havi ng an

cryetalp (Ml G-kt R et oAy emypini -4 GFBmB-lomethoxysiyry)
phenyl)memﬁﬁuﬁﬁﬁkﬁdestﬁdn%gﬂéﬁglaEf& it Q@al%ﬁﬁ%ﬁm@ﬂ%% ﬁtrh)ﬂ%vaf‘er diffraction

pattern COTES“% ope 01118015@6%8 S@@t%icfr% the gropp cansistigg, of §.520.2219. B0, 221 1.8£0.2,

12.120.2, #04 + degr 0 4 r :
O f T o P 2 S P AP S P efees 20
in-1(2H) -yl)-2-
nmet hoxystyryl ) phenyl ) net hanesul f onam de havi ng an
X-ray powder diffraction pattern substantially as
shown in Figure 11; crystatine pattern B
(E)-N-(4-(3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyrimd
in-1(2H) -yl) - 2-
nmet hoxyst yryl ) phenyl ) met hanesul f onam de havi ng an
X-ray powder diffraction pattern conprising one or



nore peaks selected fromthe group consisting of
11.50.2, 13.30.2, 15.40.2, 16.40.2, 17.1+0. 2,
wansn3aA3s 19. 40. 2, 20.40.2, 21.60.2, 22.40.2, PAI/0S0R076594
26. 8+0. 2, and 29.00.2 degrees 20; crystalline pattern
B
(E)-N-(4-(3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyri m d

n-1 -yl ) 2- . . g

Wlﬂ%@h’#ﬁ '%Hf?é%?)(ﬁéidh"é‘ﬂés"'u‘l"P%dﬁ%‘aléd’%'é@ma Degrmethoxystyryl)

phenyl)me)haﬁﬂylfcﬂﬂﬂmrmcdlbﬁlfeﬁ‘jll@ﬁlhl@ @alptatri}@ﬂﬂategllahﬁg ﬁml(ir@l popvdasdiffraction
in Figure 13: ta atte

patern co R o o B AP BRI be a5y BRSNS G5k dr W0 Rl 1202
12.1+0.2, 14%£0(221H).830.9,12.:6+0.2, 19.4+0.2, 19.8+0.2, 20.8+0.2, 21.4+0.2, 21.8+0.2, 21.9+0.2, and
20 8102 met hoxystyryl ) phenyl ) met hanesul f onam de havi ng an

deerp powder diffraction pattern conprising one or

crystilithe fERK g 4-$Bteerciued-5f(2 artidxb 8, gdibyddopyeimsdis-t (2BL)-y)f2-methoxystyryl)

phenyl)me{%Z%B&@a%g@%O%eth%lgfn%g 's%t te%%’y%@%&f?ﬂziﬁ% gﬁggiyzpoz@e%ﬁffﬁxction
pattern sutiddin@0ly 2s slema i2Fighe.92 degrees 20; crystalline pattern C

s@llin(elpéﬁfen( %)(Egﬁt -(4 k&] tte¥t| bu?yl—(S?(Zﬁ dd 10x0- 4 %hydropyr%délr? Q&’H) ml)g2-

methoxystm&t)bl@myl&hgth@nbgqﬁbmyﬂe) imgtnigan &snay ﬁmwdlﬂféachavpantgrn&nmprlslng one or

more peak% F]ecl)evc%ed?rg mthr %r%{ég ao&%gtar%o é\%gég,g{#ﬂ% ?g%&ﬁf 1? J:(yl,aiﬁ.SiO.Z,

18.8+0.2, MOUS&QDE/Z}EQEEgrees@eyst alline pattern D

erpieaner A EES Ay i R R rSe R BT

methoxysthlai/)plmgylametb@nbayfo}li(umvwieh[avdﬂgfaﬁ Xaey powndep diffrarion pateyrdosipriging one or
more peaks ]se(:feé:%géro? he 6xp gﬁcoilsfgs’ti e%g%%o fZ,l 5 &h gl 9%0‘&7“ ?62%(9 §|1§1‘i):i:5] 9

14.50.2, 1553:9C, 28.54002,98. 820 2 22 230222 20 2718.2:0.22 2610252, 8] 29.2+0.2 degrees 26;

rees._ 20; e r
er Bt R PR 5 EERRE S TR e S g ap i R D
methoxystynyl)ﬂ_l(eﬁyl)mg&h@nes’b-lfonam1de having an X-ray powder diffraction pattern substantially as
?i(yst yryl) phenyl ) net hanesul f onam de havi ng an
‘powder diffraction pattern conprising one or
crymilnmewemérs B4E)-Net#-€ 8t teitr oyl t5H@, 4 ghioogs , dihgdreptyiringdinfl (2H)-y1)-2-

ooy Mgy Gty s 5,0 S G B o

more peak® 6cl@@dFrodete esp &sistongyad tl &6+0.3d3 380.2.65@+D2, 16.4+0.2, 17.1+0.2,

18.6+0.2, ﬂ:l:](_)% ‘é_gldq}% 3%20 Dub¥lin 9 L1218 2M OFQY 3 arfhr B LY AT RPYLS 3 d

cryﬁmllh‘ra)pylSer BY(E) Hﬁé{ﬁyte)'mut}ﬂéF(éétdldxoﬂmﬁdlﬂﬁirbmmnn@nd@H) -yl)-2-
methoxys@g%en?lg Egnﬁguléffoﬁ%r? Sec }:laslﬁllggaﬁltxlt Y n S é{ﬁﬁ acklogl {)a{tt)émas%bstantially as
shown in Kigg)re \3; (4 (3-tert- bthyI 5-(2, 4- d| oxo 3, 4-di hydropyrimd

ey P S S S R PSRy nid s R g

methoxystmyl)maetnalymgbmgﬂfouhnﬁlﬂfr keyingen Xpay pewder difbargipi pitten comgriging one or

& opstsh I c ISt i
more pea GRS TR PSS | TR TR LB RIS 15885, 402
16.2+0.2, 197440, 20.54072,30.420.2,28.080.2.22.61:0.2204. 32:0.22 and7AY. 62:0.2 21 18632,
cr%ﬂa;@t% é)%Ttelrﬁg (Egl?lfm 3 ?egf §%13:2 A0S, A8 ftr SIS HEERR- 1 624)-y1)-2-
methoxystyfy) )pMYMQtBamsﬂﬁonmﬂanBlg(az Xraylpoxder 8ifactipinpaticopybstantially as
shownmﬁné:%h?H) yl)-2-
t hoxXyst yryl) phenyl ) net hanesul f onami de hydrate havi ng
an X-ray powder diffraction pattern substantially as
shown in Figure 16; crystalline pattern A
(E)-N-(4-(3-tert-butyl-5- (2 4- di oxo- 3, 4-di hydropyrimd
in-1(2H) -yl)-2- 165
nmet hoxyst yryl ) phenyl ) net hanesul f onam de hydrate havi ng
an X-ray powder diffraction pattern

shown in lﬁgure



conprising one or nore peaks selected fromthe group

consisting of 6.30.2, 7.70.2, 10.40.2, 12.70.2,
wan030393s 14. 90. 2, 15.40.2, 16.40.2, 18.60.2, HGI/082088/076594

19.40.2, 22.50.2, 23.50.2, 24.00.2, 26.80.2, and

29.00. 2 degrees 20; crystalline pattern B

(E)-N-(4-(3-tert-butyl-5-(2, 4-di oxo- 3, 4-di hydropyrimd

i n-1(2H) - - 2= ) } .
cry oy P e e psrash e e aimidin 1D
methoxyst@@l)iﬂidhﬂlyrlr(lﬁﬁmlﬁﬂfoddngﬂe;’ Eiﬁftrigaz Xpay pewder dithagibn Sitlegh con@risifig one or
nor, e aks . selected fro t [ C 1 St (o)
more peak i G TR B Bt st 33090021 B 0T - S go 4102
16.9+0.2, 19994902, 22.14(52,49.720.2,140d 40.08).2 dPrp02, 18. 60. 2, 18. 90. 2,

ol e By R OB RS ey iR 1oy

methoxystf/fy))pnf BmétBarie@n fondmitiy having(aB Xdraglpoxder difffactibinyateoppmiprisiolg one or

in-1 -yi)-2- .
morepes G BB Sy M RN ) 2 Oy 2P R
16.9+0.2, #h1£4:2, 49.9p0yden+alR fRria0 L) BiiHpat 4nelr26.0+8.Qldsgresst2bal | y as

shown in Fi »  C t.allin nCc . ..
oy ey SRR BB B B s s PP
methoxystiyiyd)phedfl)mythgne@Hfonamide having an X-ray powder diffraction pattern substantially as
shown in Ig{e&rh%yst yryl) phenyl ) net hanesul f onam de hydrate having
ap X- ‘ay powder diffraction pattern 166 WO 2009/ 039135
criRETind$R2 068 A0FH 5043 conpnylsi@g-dne-4-dipdrepypedlis-1 (2H)-yl)-2-

sel.ected fromthe aro onsi st i of 10. 2.
methoxys GGG Imb AT IR HPRORRIR ) A9 bt B ferign pagtom,
comprising SneA®d nPyre RAkEBleted RBm BB, Roup26nBing of Ahe).29.980.209.5+0.2, 10.3+0.2,

ta7s02, FESRE T R TSP B IR P P e b0 m 2 A s Ao

26.8=0.2, a-2B(42PIP- ddg)ee26;

thoxystyry. I t sul.f o i.de, hydr at.e [

Al i e ek kR Rk 2
methoxystymyl )phqpgbksthaebdiohaidé hysinate heyingrao Xprag pongdes tliffrgetiof pattern

.10, 50, 2. . 30,2, 13.50.2, 14.90.2, 15.40.2, 16.40.2,
S“b“a”“aﬁ’é‘i‘ség?‘ﬁ‘? ‘“%g%?).l‘g, 19.40.2, 22.50.2, 23.50.2, 26.90.2,

crpsalliRGpa06 2 (FHGHEBserPBytyler Pst dilor e dipadropmmi@in-1 (2H)-yl)-2-
methoxyst&%%)i%w@étﬁ?{egl[l%oﬁg}ili‘ﬂé( Lid?été l%ivﬂfg%h 9351%31 go‘ffdeq Idl}%gcrtigﬁ) }ge[t{em d
comprisingretdyyse yaakd sefehied frbinnist draupesudistiop ant. 3t). Hy daf el Oxedi2ntp. 7+0.2,

- r. G for [ t [ \

13.3£0.2, gﬂ%%%i ?%.4%%‘&?.{;&%,; 18(.:6?59% %i@ﬁzéﬁ%gitrbfzé?%?%iﬂ%.5@5.5, h4320.2,
26.8+0.2, fuid) 29N+0 2-deBretse6t - but yl - 5- ( 2, 4- di oxo- 3, 4-di hydropyri m d

erb et B) (R tarbug -2 ddiones dediydrpyeimidin: 1 QK)o -2-
methoxystary)ghenghmptbavdeyifodanhifle bciritomavpetan &-ray powedapdif§aatign paternor

B EBEALRELSEA oL R4 IS S0 0 503 1702

13.3+0.2, 13508, 24.94@®2,60.420.2,118,440.221 8.59,27 08.€:0.21 88.380.2,19 #80.8(222:+0.2,
. . .23.10. 2, 23.60.2, 24.60.2,
23.540.2, %ﬁgf)f;()% 2685%}2’1@9%;05@2 eé%ﬁs,zzeand 31.00. 2 degrees 20;

crystatineglaftérn & (ﬁaNt-(éf(B}-tdﬁ-butyl-S-(2,4-di9xo-3 ,4-dihydropyrimidin- 1 (2H_)-y_l)—2-
methoxys&ﬁ%)? él&?r:nétﬁsi _e%.[l%oﬁ;gﬁliﬁy Lid?été gﬂvﬂfg%h %1913/ %b\ﬁaeg Idlt}%gcrtigg ¥£ el d
substantiafheastrbsoys inyliigiry Phenyl ) met hanesul f onani de hydrate having
- 2 l 1 2 | Qrn al: [ i S]- _ ~ r_ _
SRR AR G TR 0 .
methoxystgrybphepy)methggsufonangidg iy dpate haying 1o Xpray pawd0 diffractipn pgtem,
12.50.2, 14.20.2, 16.60.2, 17.10.2, 17.70.2, 18.50. 2,

18.80.2, 19.30.2, 21.40.2, 22.70.2, 22.80.2, 23.10.2,
23.60.2, 24.60.2, 24.90.2,,£5.20.2, 27.20.2,



29.10.2, and 31.00.2 degrees 20; crystalline pattern D
(E)-N-(4-(3-tert-butyl-5-(2,4-di oxo- 3, 4-di hydropyrimd
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of formula IV (wherein R4 and R5 are as defined in
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14. A method for treating hepatitis C in a mammal in need of such treatment, wherein the method
comprises administering to the mammal one or more compounds and/or salts recited in any one of claims
1-10 or one or more crystalline forms recited in claim 11, and, optionally, one or more additional

therapeutic agents.

15. A process for preparing the compound or salt of claim 1, wherein the process comprises
reacting a compound of formula III (wherein R, R?, and R? are as defined in claim 1) with a compound
of formula IV (wherein R* and R® are as defined in claim 1; X" is halo; and X? is selected from the group
consisting of chloro, bromo, and iodo) in the presence of (i) copper (I) salt catalyst and (i) nitrogenous
heteroaryl ligand

X! X2

Cu(D) catalyst
nitrogenous heteroaryl ligand

16. The process of any one of claims 20 and 21, wherein the process is conducted in the presence
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of a base.

17. The process of claim 16, wherein the base is selected from the group consisting of potassium

salt, sodium salt, and cesium salt.

18. The process of any one of claims 15-17, wherein the nitrogenous heteroaryl ligand comprises

a picolinamide compound corresponding in structure to formula V:

\2 RIS - and

R R RB RY RY, R16, and R" are independently selected from the group consisting of
hydrogen, C4-perfluoroalkyl, C;4-alkyloxy, C,4-haloalkyl, chloro, and cyano.

19. The process of any one of claims 15-17, wherein the nitrogenous heteroaryl ligand is
selected from the group consisting of 8-hydroxyquinoline, 2-(2-pyridyl)-benzimidazole, N-(4-cyano-
phenyl)picolinamide, and N-(2-cyanophenyl)picolinamide.

20. The process of any one of claims 15-19, wherein the copper catalyst is selected from the

group consisting of Cul, CuBr, CuCl, Cu,0, and CH;C(O)OCu.
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