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NOVEL ALKYNYL DERI VATI VESAS MODULATORS OF METABOTROPI C

GLUTAMATE RECEPTORS SUMVARY OF THE | NVENTI ON The
wWEe@somo22 nvent i on provi des new conpounds of fPRPCTIB2803002768

wherein W n, X and Ware defined as in formula | ;

I nvention conpounds are nodul ators of netabotropic

glutamate receptors - subtype 5 ("nd uR5") which are

S.NAAL7-HBA ZAFURIRE IDERIV ATIVESIFOR TREXYUSGSFEU PIVIRIDAE

di sorders as well as other disorders nodul ated by

nd uRS receptors. BACKGROUND OF THE | NVENTI ON

G utamat e, tEROFFERBFERINCEFORELATEDMBREICABIONSy t he

manmal i an central nervous system (CNS), nedi ates

exci : j Dot t b5 :

act iTs/th: %%160 &?Lg%%lfsr opi c:t9é[15 S{!g%@gisgglgfeg? gir{%ﬁow}%' 60/582,182
filecebmpt28y 2@Hannel s (i A uRs, nanely NVDA, AMPA and

kai nate) and netabotropic glutamate receptors

(M3 uRs). i duRs ar g, I &s onsi kil e for fast excitatory

transni ssion (Nakani's ¥ THE 1HYENTION998) Brain Res:.

Rev., 26:230- 235) while nm3d uRs have a nore nodul atory

rol erhehtsead Mvehtddt &Sint Metdiér bf PRariabeIBabEheB@PahE provides

efficacy. Qutamate is associ ated wi th numerous ) )
nuplgoHde deygiatixes thahkaviesnsonsuatvrahpuriembike basg et shpihasis apd their
usé ksTef’r)ti-F%v%‘ﬂfa%%%emg{ f¥ %%aﬁlf?env Bf‘l%slt% iﬁ{éc%%rvﬁ'tﬂ‘ﬁza%%idae.

nmenory but al'so“cardi ovascul ar regul ation, sensory

perception, and the devel opnent of synaptic

plasticity. |In adAcKerROUNY o sHRINVENTAGS an i nport ant

role in the patho physiol ogy of different neurol ogical

and psychi.atric di.seases, es i al | y .when an. i nbal ance ...
' JSHARLY of Sl Hatiar iR Ee G atrs atirsg fdepats

C s, S GHE Pebtians RIS attudes Do Virat AR vifs gB_twm), classical
The ei ght nenbers of the famly are classified into

switker EEeg Vst clgss known ps kog chplege giseai aigl Bordendisease virus

e | ogy_ and, phar. ol,Q@h Cal. tj.es . .
(B?gg Eogg%%epg?@%n%%yeg raf', f%vg g/rg)n'%c .ulﬁg%h?r.%%% g%eﬁ%w&us mfections of
dodBstichtell- Hvkéfkk (Al catdlk) pigs,ofndndHebscdueadignifivant bdvhemic losses

variety of intracellular responses and activatiaon of )
wogldpids. e BVIPVasrerc biuspsl diseateathe sattla e gis Af) sigeificant economic
. L 14 LSO [ i pter :
imfEAEE T S 1Seitote Etn Gty (WRferk Pl By BT A8 5%l Res,
1996 W7a3 3 BIrss Ml esminiyret iah, AduropRye 189247 :58-88ases. nd uRS

bel ongs to Group | and its activation initiates

cel |I-HJ.rff‘e[nn_E)@§R/@th§@ss hatl G188 heh p{isOteﬁteﬂsi'J@lg' ahdtbterized as animal

mechani sns. nd uRS i's coupled to phospholipase C and
pegtvimm¢sat Bew plensyphdpgiosl suinckys lydicate yeissdesabie pestivirus exposure in

intragel.lul ar .cal ci um nobi li.zati on.. UR5 prot.eins . .
iyt " TERIRCoPaPORR B (o FORNsTay B SRS, including
cox%bﬁit.als)b?ﬁﬁt ifw§! siRRtik aditReaftitk0 adnbechoefic- WRaRh i human
_density (Lujan"R._et al. (1996) Eur. J . Neurosci.
mgupg iBoP; virugj GHVR posiiye patiets ) Gipngasphrenet al., Areh. Virol.

SISt ce B A8 ABla MG A oo S AT S ) 08 00

Comp. Neuraol. 355:455-69). Md uR5 receptors can .
t herldelavivipsi gepus Haclpdast metm theni @8 meshsrs dant tage separated into

r ' : R L ' My 27
oY SRS oty RIS RHEALRIED Helr i, 1905, 7097
43yraiClinicdl syomptginau bagodride include pleoera rpecphalitis dad repoirhagio fever
(Faalg nucl eus. accunabens. _As these brain freas have been

€

Vi ale0p &4 nsidre 8- N Kevise LHNL.» 3 HowleyoRafl; Lippincott-Raven
: Y u e f Ity :
PSR YR ACPRUTING CoRBS el 0B, | Efinges o glbal

therapeutic interest. A variety of clinica

i ndi cati ons have been suggested to be targets for the
devel opment of subtype sel ectli ve n@d uR nodul at ors.
These include epil epsy, neuropathic and inflammtory
pai n, numerous psychiatric disorders (eg anxi ety and
schi zophreni a), novenent disorders (eg Parkinson

______ . o o o
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m grai ne and addi cti on/drug dependency (for reviews,
see Brauner-Osborne H et al. (2000) J. Med. Chem
W@ 20080002215; Bordi F. and Ugolini A (1999) Prpgr/1B2005/002768
Neur obi ol . 59:55-79; SpoorenW et al. (2003) Behav.
Phar macol . 14:257-77). m3d uR5 receptor is considered

coRcer® PR e hiBbiafaugith ALB8h dQhsd ReldE 8B MBfduetemorrhagic fever
psychi atric and neurol ogi cal disorders Anxiety

virDs {BHe os DNV nyélbnalfedr sorge(8E V EaViestigNDe saruge(WNV), shock

od Disqrders, Psvchotic Disgr , ni.tive.. .
sl §8e duf JSBERLavg vl S8 DRl SR PilrdeDs, 1984 251-
64ABIB gld1etbad, 9dicstes 0ro8e) 334U TER 1, EPeMEAtE IMOERSL g MeHS 1988,

of m3 uR5 nodul ation in the treatnment of Fragile X
3126AlBodne (Laura N. Antar et al. The Journal of

Neur osci ence, March 17, 2004, 24-11, 2648-2655, Wiler

LJ. Areties fMaiviruéddegatiis C vilaé\(HCY9,7is tBeleabid®TahebQil)chronic liver

.Obesity. and Gastro-Esgphageal Reflux D sease
disegsiep (NABogsr efjal,, J ol enggaft 2040 H288-tIke EnY stuspta slow-
B e SRR B Ot i PRt o VbR R fena b ae biinoma
(DiBRE¢liBARN, adBB R 42231, SMXNBf10 HBZaantDINO03L. B0R54 K. Boyer et

a7 et S0 Sa S, Aot hnoss infegted cleag g vires but the
rethAin8SGEERAGP forttifed- RRQBYIMBRAT70-MNén pbéplé MdrFRk& Wih HCV

descri bed as an H3 hi stam ne antagoni St.” I nternati onal

wopkivnada, apdibbowtd mildiondd tre0uioA, Stwes alone (81Baynt et al., J. Hepatol.
. descyi be heteroanyl .et yl -C ounds .a 0
200 I D2 RS e BT S g PR 00 48702006 of

pedylt agRekes! snd |d&b@hﬂ§fdwmt,opatd@§th§/\%bgéﬁahi 88 United States, and
WO2005/ 044265, WO2005/ Q44266 and 005/ 044267

HGY sxfpgivn ig the lgadingmdization, far divat tpansplapt op- 2-  yny|
derivatives as being useful in GERD indication.
ConiCMds kiiovgerter edusé aatmehst 80%aonf Josvtrgniigivn hepatitis and a

tivjt d | ectivit R5 tor. Th

sul?sgqp:gi\é P%ng]gipnf égq?rﬁ{],i\élﬁp}%t@ régag%sg é’ﬁ?}%g{c{]g& gvridence ?mplicates HCV

in RPN GCOHS ARG i Shi0 Hepat ﬁ[fpaigg%%eﬂf:” bihoBls! d 1];obably
art. Inprovenents have been observ n one o nore b

hepdieceilolal @aiongpneh anmtttet i biles hepatitisevicusepo uh dmalif prohertion of

hop B ReiROTE APUER, B ehsc GG B0 Y i ol v a e BragHgjucally and
epidBRiNb AL AP TS AdhbQE maF Wbt NG dx¥bddVhbdd RE A ﬁ}%%@igh this

_nodel s” of "psychiatric and neurol 0gi cal disorders.
infprreationt isi stillepreiimimary | andat is sfilh uneledrdebvo manyexftthesgy prople have

sl AT P Re O Sabl iR AR A PO b Ry BB bon,

facilitated by the _neuronodul atory effect of nd uR5
nod @Y 3 anFeiieRped i @aiRiRg s Pesilive-pese single-stranded RNA
Y I j ' ) .

Bl e S 8 Viaf bl bR 0P s-wropplated region
(UdByea bing30pend kgading frarger ©RX)s baslinghat poh@rotein precursor of

representative Exanple 255 of the invention . .
PRPEMATLY S 1 FrRQ arideeed ahiost B-BERyi Hy ¥'nUfRde thg most highly
cofBER3 28, 30 T IENE Rer A ORP iU o Efiarion and contrl of
polponeifii wamddtioni ncPreadationpwfii thheHCHT igekomeg isninitétted &ty a cap-

o e S ST oo S e mvotves
ey et . s ST . ¢ _
AL LEaghio | it RRACE ARG B Al e ey s
(IRBSYEMT! RN AApsanddinng strocttitechas resatly bieerv detbinningd tchee en essential
are provided new conpounds of the general formula | O
a pharmaceutical ly accept ablze salt, hydrate or solvate

of such conpound
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Wherein: Wis a 5-, 6-heterocyclic ring containing a N
adj acent to the ethynyl bond, which ring may

wo@pitsoomki y be fused with a 5- or 6-nmenbered rP@LIB2005/002768
cont ai ning one or nore atons independently sel ected
fromthe group consisting of C, N, Oand S; provided

tru;oﬁﬁlﬁl %Mﬂléntaofhtﬁé 52 (4% rIRhESS eVﬁﬁI gfuchir@inprofgninetide @f nucleocapsid

ornmu 5 and Am are each

core rpdcﬁmr(@e rwlﬂywseetrweloeq glycomortms,gﬁloarpﬁ EdndiGVi #lgp gcodes two
progq\g%?qg L?’ll%cdg eggerglnﬁﬁllopgtel&a% %ic&éurbhtgrlﬂe%@i N3 region, and a

serige,2 pESeighdelnrddedGa ﬂ%NS@Hg@cﬁy | Thegk ﬁiotéﬁlasai ktyalreqlﬁ}e@l forleavage
b-al kyl hal o. O C3-C6-al k 0- C 3-C6- al ke

of specific a:eglanwf ﬂl@)Rf@uGOCBOéPKE?é ARIQITRHIC ROPE'S "M carboxyl half

ofgonaléé ter oa k F?%ﬁ;ﬁ%{%k kﬁroAé{l? é(%@%@?%%alirhyer% The

funBtiéa(Sy &7th6 y@rhﬁﬁingmon@uﬁcﬁeal eptmyins, NEéA,eNS 4y a,nd, NS5A (the amino
ten?;%a?;{ggl?rgil RGP~ gmc‘r:urgt&lrogll és %;qe‘qagg%r %J@is é)f ongomg sﬁ%hés The non-

U@h%@lté% W%{(Ampgeagsfocﬁe al depny lprot%@ (I—ﬁgi e%i a N&yl BiStddhnol.,

Q0- Cob- al ky
Ap#it 28 2008y I[feﬁ(sv@)loﬂ Aplﬁ]OZKZ&OQB]{yb‘mS(’ oL mrez PubMed Internet

O%h/I kl (_) 1:% —;, alh@%l N ]ﬁggg%:} NS4 suggest its

1nv§§(r %n@hﬁ%an&ﬁh@nﬁ(m@b@t% akdl Qongé Qe Kéﬁradatlon of host cellular
R6R7, O Cl % NR 6-S
R

proBfinCEF arkedey bt @ =Oirus NRBR7DeaCz2008 - g&@gyg) INR- %1@( ale Fgop-structural

or (g %’((%WARQ k%ﬁn&% X‘?ﬂk@'ﬁn@z m%g@ 88'2}%&% }rlﬁlo_ter region via its

ablgjy'@ bitlR%e aQB ﬁ@@NN%Ehué%‘é %@reﬁy 6lockingrp53 activity (Gong et al.,
OR 6, QO- - CC=0) - 3Cr
Zow—u@zl (&o}n Z@@:EM?@ @, M@r@ 2&}13 fqﬂ%l%@:% %Fé}s and NS5A have
ﬁ:\,s})ﬁgms 9 bk%ét 1}1%)1% %th\%ﬁgf%ﬁlgf’% 81%9 %% ﬁﬁﬁ‘sﬁ{mtw ﬁaﬂ%a'}@)((hanmm
et SYITHI DedeMDgf aTa@. 2Q0BO1 O Stpplo] . SB@-ZB)H ervening atons to
forma bicyclic aryl, cycloal kyl, heterocycloal kyl or

het #?ﬂ i‘h%'friaegltm\ﬁgeiﬁl' RisEREE BrhftBhedl SuOBRbdi@RAAVY their use in the

further substifuted wth 1-5 independent hydrogen,
trehiaeng e HOONanOHavivirises, and pesitiiusesain YS Rakent iNoy 16&:1 4@54cwhich

B ki T TR o o YR gt 2o,

%f@one@b&ﬁf‘%'hte%a@%nﬁ%ﬁ@ét%'% WO 01/90121 and WO 01/92282. A
QG -Ce-al kyl -heteroaryl, 0-C 1-Co6- al kyl aryl

mefhodObbrghk yﬂeanyelnt o@e@rﬁ@ﬁ iifegtiop (an@glamlr@w| B9 WPY@SGS) in

o P R 5 B 008 Wty i

adﬁﬁﬂﬁhtem% 8% lTectRG, mm]naaﬂam&laglealgaaﬂmve nd,exieadenm-lyranched B-D
sel ected fromthe group consisting of hydro

or Bplt nueledsides oup dhpmipcedically eccepfably salter p gﬁy;rqqg agministered
eltg%,rcegg%q %%_%mbe%{ogf&@#%ﬁ%ﬂz ¥ ﬁﬁﬁﬁ&%ﬁéﬁ?lakyéptab@cﬁer See

216 Bk YPathet ButiRatidn Nosy 20040006002 A8, 2004/00060077@s W&l as WO
032&%%@1?&1‘31@8%/?)&37%6%3%%%” &/naségl:l&% *fled SR0diel sl BHBS Patent
Pu%ﬁXat ?jr togr 684/6??75{8% lbﬁl%%&%ﬂcdlﬂ %cc%ﬂ’tagfeo URgnched | fiucleoside

eger rom nis an Ihteger from1l to 6
prodrugs and their use in the treatment of HCV and flaviviruses and pestiviruses in
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X is selected froman optionally substituted

G -C6-al kyl, G -C6-al kyl hal o, C2-C6-al kynyl,
w@200600@bkenyl , O CO- C6- al kyL O Cr Ce- al kyl hal oPCTB2005/002768

3- C6-al kynyl, O C3-C6-al kenyl, O C3-Cr-cycl oal kyl ,

CrCe-al kyl -O C3-C7-cycl oal kyl, C3-C7-cycl oal kyl -C

a 6- Oﬂb®M2ba|WOOO4/002999 WO

pro%éu%@ ISE{ alsoS'P@T %bﬁééfﬁghklg% WO, o bl Kyl -
04/Q@B006; Wb QA?/K)QAB(%@d WO- @AM - S(=0) 2,

CO- C6- al kyl -NR 9, (Q0-C6-NR9S(=0 2 > (0- CB- al kyl - S(=0

2 NR@iterfetional Rhtent P@{lic@lioNW O, 03@0)12@67 etb H?ylbta Imgd:l(sdo»es various

I
ph (@Ph% d%%%[%% krg)rale esc(m@)lclﬁég ]G)2®63 a?rk %}%dg bN&r B-L
cgeonge%ibr Ak kehmMNRt: 8 Kdpais &R fEBrior0- C6- al kyI
- R 10) NR11, CO-C6-al kyl - (C=NR 9) NR10,

gb@/néye%}rty Bg t&otg kfgflsit@(/clf rg%R%Le@@h FomRation, Inc.

(UGCRRES -d@lckosks DrudeRoP25Bbsiohidledides Br thd?traatdleﬁet af §ICV in US
each’ i ndependently sel ected from hydrogen

Patoptt Nona$,8¢8.88ibst Seeit dsp &S c%atamw 11‘@1119@ %IQaIWPWAP%Nl and
C7 | oal kyl
B MO

. BloGenBhwERoe; (R SOE AR oRE) cischors 1R, Giseor various
1 3I cﬁg)?&ﬁ?a %o}ﬁd%% ksshe &e&tﬁﬁm & a Nlav@zﬁ&?e ﬁfec%h %"U‘S' Pifent No.

l'ona e fused wth a 5- nmbered rin
6 566,86ﬁl rSeBglls{mn@SoPateImMosaﬁdiw 696%1@6@16%61%3 43 [Pateng fublication

b 0 58 o8 A S b W A o o wo

01/“32{5@&1@\@@) Gd/9o4am. are each independently sel ect ed from
t he group consi stl ng of hydrogen, hal ogen, CN, OH,

ni tcéo t | o ) é?s u(f.) igﬁor?te%,] tvgl%ﬂ.\g%% l%(aiu‘f(? | 2’-hydroxy and 2’-

ak@x@nu@@os@de‘é )fbr th@ 'tl@htn@ht af Kﬂmmdaéln%u@ﬁ -naUISy]?mdant P@blikation
-al kenyl, O C2-C6-al kyl - OR12 O C3-C7- c&:l O%éylo
Noo @90%0&1%98 I8t é’Yfé]ar% Interpationel - Publispiion v 1/60315

(P@C@)@@Za%%%@a@qf@d o?)l IC?s/l C -cycloalkyl-C -C

aI EéN d?h%}y}qg%g{lgﬁ%ﬁ??l&q scﬁﬂsgqo \%l%gugwpleo%le @al%gs@?taﬁr? Pseful in
mo(&ukaﬁflg 0 Q?és SHRSh! US"P%EI% NéM' 81465 1679Rhd 81598 2MS T Wee also WO

ensaeconblne to the intervening atoms to
981161 84,V 0i (1ya3668, axdyWVO @3/e3%9d! kyl , het er ocycl oal kyl
orheteroaryl ring; wherein each ring is optionally

Furiher palehstNg. Us 66’0 wb 1:Uls. Spitasie pemetaribn hyel. 0zm3/083307 Al,
hal ogen, CN, OH tro, an optionally substituted

2063/09885141@&& argr zéowkwm 5, welt-agdnigrajigpal Patentdiblication Nos.

w B8MK0u, R o RS, v o) 1B NP 041043159, fied by F.

HofhemOyLR 681 d A dis€lofds-vatiord Kydleddricemnalapy faor the fedtmehi-of HCV
al kyl aryl, C3- C7- cycl oal kyl, C3-C7-cycloal kyl-C r
Rl‘@tslqﬂi,@gtllon 0-C 3-C7- cycl oal kyI -Ci -C 6-al kyl ,
O- heteroaryl, heteroaryl, G -C 6-al kyl heteroaryl,
ar ylphafhakst! Ltd] disclasesi nubgar nficlossidest ends; anktiv@fabBlis for the

and R14 are each .independently sel ect ed fromth p
tregtnasit of Prgrishy ofHFEge ﬁnclaﬁms atylmwm 22 %ﬁb@tnat‘%&“i%gf%&cm US
{ k
pafisP EBloqtith o PRItk FEIa0 205406877k 0082574, 2004/0067877,

200%/002419% y2003102250 24, knid MGZ/QOW%B agi W€11 as International Patent
-al kyl -heteroaryl, aryl; Zz9, z10, Z11, ZzZ12, Z13, Z14,
Z15, Z16 and Z17 are each independently

4
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selected fromthe group consisting of -C= -C=C,

-¢(=0)-, -C(=5)-, - G, -0-, -N5, -N or -S which may
wo eoobler2be substituted by 1 to 5Gg groups; 1 PCBIB208/002768

and B are each sel ected i ndependently fromC, C=C,

C=N, S, Oor N which may further be substituted by one

RS 03/5R¥0D VRO /o] R0 (/ayic3e v ONeB/068162, WO
Pu%a%’; |s mdependenily sel ected from NRL5, O S or an

03/668 1 6dreald I WOA004101828%d G -C 6-alkyl, nis 1, Wis an
optional Iy substituted 2- pyridinyl and R15 is

I ndgpendentsd yhﬁ:ebﬁ@mmﬁdrﬁﬁbaxml@mmsann Ops.i R alNby6,777,395,
substit ut ed -C 6-al ky C-C-alk

oot Bagust Ky R0 e ot PRprion 26, EH0U DR 78R 3A04/0067901, and

ZO@gﬁWQhaest wella %18(%%8?&]{8’{}1%\}1{1%%1%{1]%?3& %JatenQPuﬁlcatlon Nos. WO

02/08Y425n a{Hcyr/SJ\sbs/nu 531 ecﬁlad ylanushen1% i2000) mands WOaneR/Q§7287
i S an tlonall subst | tut ed aryl or h ero

PEETI2 385 0pled STy GO VoL pagioufa Several

I | I
Canbkﬁj&jﬁbﬂy nilcwﬁenyﬁxoxazo treﬁ’tn}eﬁt lcifgﬁgﬁ%/@/soivgggé/ 'T 2;_)1Wat10n is
deﬁbnﬁant( bpaz WXy Jeperaient )RI@Aapo]lyH@raysb,, Ighibng | Elhvlamgllae and in

pa@gﬁlfb%\(nﬁtsg o058 ioo@pﬁgsgg,lng‘)go%%ogﬁgC\b{m&éoogsm and

Plob2/paddrp. substituted pyridinyl, Wcan not be an
ngtl o@a#(?y substituted 2-pyridi nyI when X is CH2, n

S ook, oo SRSa el M 08 AT o

PuBRhtiol 40§50 1181052899, WEaCE3IDE] 576/ PUdIN8H6R2E5 WE 03/062256 WO
i ndi vi dual enantioners as wel |l Definition

f
03106225 061 W DPOSHBR 1 RIS SNRBROVEFH G 18 iecladuly o use of
th I 1 ' be th t
ool RBEHAd fR)delio RS IGHAIERC kuglbocl PO e PLESEN
o e Po Tateinsy Srdo U 1B Mg Gl i TP Rg8aoss oo
wéh%%- . RenAIBRADafbrt BUPRAEH R, WRY 08Y095290knd AW 0%04/63848 1 various

atons s specification "C' nmeans a
ba@eambdiﬁedtdamaﬂms ok audamdashmcbldmgsljbgcﬂl ot 4|-bra(nh]@ed B-D or B-L

i nteger .0 (zer th whi ch the subscri pt
nuglepgifles, g th%@?%%@@eft}’%ﬁ?tﬂglﬁe ?06188 is absent, i.e.
there is a direct bond between the groups. In this
s peo&ﬁtmzmallpmnemh@%’e@pml@cﬁubﬂﬁ@mﬁﬁ are knpya apd hﬁYe been used to

t b
tre@h & afl‘éqsm“r% m%ecl{]:g?’f(sl a}?ﬂ@f’% d g tf"b 1%%0 r & gﬁéﬁﬂd& ol28 & acyelovi,
gaﬁ&t@fé‘}ﬁe ﬁan?diéibﬁr aﬂ)é?Miclcgiﬁlo lﬁﬂéfo&ﬁ(i}nﬂaaﬂgﬁ?m?ﬂ@mﬂs ot lof aghich are
usgnﬁelb o ;ne t?qairb@;ityqf hu;i?q%&ilg}t?arl Vi ,eﬁwlf ot cgg%aa?q” Y8 (©MV), and
v é«% inflh éé{ lgp iy B8O + tﬂi’lg]ﬁff ole FB@ndahEI?-Lth.r,‘ UK, for
apﬁ? ‘Flca on,” unless s Ferw se tefrm

treaﬁhéfrﬁ nyﬂ "eqiine | ﬂﬁi&@nbmhbmﬁk r\arlghtJPaﬁdZmaﬁ ctoe d\jinbsiotp KK for

al kenyl grou s. The term "C2-C6-al ken ef er 0
RS B FRTTIGTE Y © HFBORV Yy RS Lo/ ez and

Déo%ac?e%gg; & ﬁ’é}ﬂgﬁvesang'yﬁmé’szsbﬁnd Inhibition of Animal Viruses as Human
Infection Models, in Nucleosides, Nucleotides & Nucleic Acids (2003) 22(5-8): 877-881,
for treatment of bovine herpes virus 1 (BHV-1) and sheep Maedi-Visna Virus (MVV);

R. Wang et al., Synthesis and biological activity of 2-aminopurine methylenecyclo-
propane analogues of nucleosides, in Nucleosides, Nucleotides & Nucleic Acids (2003)
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but is not limted to vinyl, allyl, 1-propenyl,

i -propenyl, 1-butenyl, i-butenyl, crotyl, pentenyl,

wo 2@entmey | , hexenyl and the like. In this PCT/IB2005/002768
specification, unl ess stated otherw se, the term
"aIkynyI i ncl udes both strai ght and branched chain

22(%}- B)l44 9Fc0 YWRStm C?EP 6f H&VM GR4 @@:\altbxnimm &85 m@BzocmnﬁPhanna

on atonms and one or two tripIe bonds, and
Incb lﬂana«i;a rfot trbatmenteoif HoV entifpn ﬁBV pnf@ptacmgy |and W@MSDS!@ to LG

Cheﬂ;i] gn%/eég‘ﬂent g?@lt %/ ragycélrc Qucgtogﬂg 6&05 ?rﬁg)u{'rﬁf B({re €-as anti-

HB ﬁ%ylic or bicyclic hydrocarbon ring system

contai hing at | east one unsaturated aromatic ring

aﬂip+ bEdi¥AksessQfiatbd &/ithefodtividuses, ‘flasteruses, and
pheny napﬁaﬁ eh%? 213 - Setrahydrgiiaphth I, i ndyl ,
hepiatitie l‘.iyi/ma;n dnd keid pdreasntenettsnnsmspele jafgl élamaon 1 Lﬁntfeg@e“ of the

stated otherwise, the ter
pressRb IO B B0VRP 316 PR T o BB, 4P afent ot o
ho¥ HE&Sd RAitR LA nRhWRF W §8 fardilpFlivikdadyaieheligghdpatigs C virus.
containing one or nore atons independently sel ected

f
ar gﬂ]é‘ﬁ & IF’ R QBJG %%\3? P%eggrﬂgg@%glgﬁ té‘i ‘F;{:O andJ1 et ecglolgyrgeihg dand
phdrirABS 0Bl Rectpiblocodmgostisnetlr ahe pmymﬂ;t sl tréateepl ef a host,

such rings may be, but are not L g Y
andEmmamﬂﬂvwﬂmHM§dmﬁW3ﬂdW9hanXﬁ@ t{gﬁ@&x%@%WVWl“e
pyrazol yl, pyridazinyl, pyridyl pyrinidyl pyrrolyl,

thiazonI, t hi enylgyrii égh%kINvﬁkgﬁﬁplidinyl
triazolyl, norpholinyl, piperazinyl, piperidinyl

piperidonyl pyrazolinyl pyrrolidinyl, pyrrolinyl
t et ifv&l’nlytdiscapgl campbsitions fgnﬁxegmtmw lof ppﬁﬁj}élﬁ’yﬁ, flavivirus and hepatitis

Ll L s UM o
B B WAoo g -1 3o 1

group to an aryl, heteroaryl and cycl oal kyl grogp. vrhe
ter@"Crz -aIkyIar [ Yncludes argl - C2Q al kyl g oupL

such as‘ﬂenzyl gr henyl et hy P, 2,
phe h% gro ph nyl pr opk uplL_ N’LVJ§Z
2-ph | gropr> Eenylprop group '

1- nag@thylnethyl gnpup, 2-napht hyl Ret hyl group 5? t he
like.” fipe term "Cl- Cgi) al kyhet er oar y(iif) i ncl udes (iv)
het eroaryl - Cr’Cs- al kyl ‘group, wherein exanpl es of

heteroaryl are_the same as those illustrated in the
above definitiom._suchZas 2- fur roup,
3-furyl met hyl gr, PR enyhn@t R{fg

3-thi enyhnet hyl §reup, E}Iﬂ1da2 group,

2-im dazol yl met hyl 'gr Nipyy 2- thiazol gr oup,

2-pyridylrnethyl gregp; 3- pxﬁidylnetawl group,
1- qui nol yl met hyl group or ’the like. In this
speci ficati on, unles stated o t he .t
ot 2 PRYTHEFUIcAl: #6GePih] iS&l;friorg?fetﬁfp‘ga RO s Hat ii’e?eed thereof,
ﬁ*@ﬁtituted with one or nore hal ogen. The term "Cl- C6-
yl hal 0" may incIude but not limted to

S I oo
Nllyiﬁr;n g\ﬁ{{rq} Cﬁ:}l CI@@”ab RO CERY)SRACCEEF)NRIR; I3, ralktylammo

uoronethoxy, di’f T uor'onet hoxy;
ditCisfallkydyanting; Kbg,xsyqufdaU«yimmnh,oN@z,aNd Gihe c¥¢liecor acpiclic granched or

bbb afyh hpaitorEie 3l SuRinrHly S Ep i AR ken toscther

nonocyclic or bicycIic unsaturated aromatic ring
system cont ai ni ng at | east op heteroatoniselected

i ndependently fromQOQ Nor S'to forma ring such as
furyl (furan ring), benzofuranyl (benzofuran), thienyl
(t hi ophene), benzot hi ophenyl (benzot hi ophene),
oxadiazolyl (oxadiazole ring) pyrronI (pyrrole
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I sot hiazolyl (isothiazole ring), triazolyl (triazole
ring), tetrazolyl (tetrazole ring), pyridil (pyridine
w0 20vgpooopyr azynyl (pyrazine ring), pyrim dinylPCT/IB2005/002768
(pyrimdine ring), pyridazinyl (pyridazine ring),
i ndol yl (indole ring), isoindolyl (isoindole ring),
Witget'ﬂé Ol ARy +d Q@rﬁfﬂ Iﬁllé?'aél%l 8tt4dhBY) maP YbinYd 49L-OF Bmembered
purine ring), quinolyl (quinoline ring), phtalazinyl
cmmemﬁdaﬁhﬂﬁocyﬂ@ﬁugnaphtyr|d|nyI (naphtyridine ring),
qui noxal i nyl (quinoxaline ring), cinnolyl (cinnoline
ri ng)s ops eqrdiop)R’RpL eri di ne ring), oxazolyl (oxazole
ring), isoxazolyl (isoxazole ring), benzoxazol yl

b | t.hi Iyl (b t hi |

SN %Pﬁ{}@eq%]%}‘??ﬁéﬁ fino).  benzot 11 azoryl ¢

§.bﬁ§gzc°t B radoRs pREBTMBTIY iy T Sopyets s PGy, bnghed or
unbg chefiﬁ 1'@%&91 ]k?x(fﬂ?ﬁ hbioC ?Czillﬁflel\ﬂﬂl ?*ﬁﬁ\/létﬁﬁ\@%z, CN; acyl; aryl;

et ef refers to
het@ﬂbtatwnnétémcﬁdlasdatrbmnyeld amivoaaty césidueg or bmgayhﬂr |vc1th the atoms to

sat ur at ed artial turated or, u r at
whighdheshare aﬁ%oﬁieﬂm?g ‘fja%n Foas{ TS é‘t‘:é‘%&g din e&“’é? Qgic ring;
i ndependently fromN, Oor S.In this specification,
unl 868 Gt BtoedNRSt herwi se, the term "cycloal kyl" refers
to an optionally substituted carbocycl es containing no
het Rr Ra.00,, dyoht e @sydieBranch¥d-or @ibdlardched ﬂEdyl Calkenyl alkynyl,
saturated carbocycles, as well as fused ring s
acsﬂsumm farseadkyl ﬁgy of Stharhs oRtimal Ly anaydRavErPIe; Cﬁgm?lﬁ’aliet‘?featoms and
tlaII or, eqr
onf §F iR Ppdas iy LS B BORGSENuAh SrOBRARASSI Almbered
carb3ERAE YE h@&roc@ﬂél @ﬁhkﬁulnetnomﬂ woep that ldissociates té pgovide the base
systens as spirofused ring systens. Exanpl es of
whetecR éallky| i ncl ude cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, decahydronaphthalene,
adaﬁamoﬁh&n2jndanyl, quorenyI,
1 2,3, 4-tetrahydronapht hal ene and the Iike. The term
C%vhge)iﬁ:)iﬁr B?a!ngﬂéd o brd8hé&d CHEIRS OPMycli€ Mkkp Blkfeﬁifl, or alkynyl
cycl openty cycl ohexyl , cycloheptyl and the lik
mdySiphiondlly’ cangfrise sit teastane batsrasiomp feloeipd &pmethe group cons1stmg of O,
oichionmetry formed by a solute (e.g. a conpound of
S, 'a 1) and a solvent. The solvent is a
pharmaceutical ly acceptable solvent as wate )
pr efv@xem yny duesiehed oy anbrapehiedn syclicnererqvele all plkapel, alloymy
glcal t|V|t I ’
ard Sty PEBrBH tnfhi BBl P GO Eed gt O or e of O, SK,

NE'®7 iHaiogeh, Y NEMPSIN,t M5, G, Ef-6WIORQ C&d\NMéR’f WEEVEISR?, alkyl,

bearln one or npre supstituents W%g ? QH ae
allsgayl, |ailqw1y]e@rxloaraﬂsygra&y | eteéqqyﬁﬁg)p aatﬁ%se eg om the group
coﬁﬁétﬁ{éq@ﬁls‘s 151,%3 trifluoromethyl,

udré , cyano cyanonet hyl, nitro, anino,

an1d an1d|ne car box ar boxam rba

est 1tal§9m@aﬁ>ﬂﬂan%qu¥?£ﬁ] g"ée(’l%ﬂ%eqcﬁ@hp? ﬁ‘ reo ef erred
conmpounds of the present invention are conpound of

f or maﬂaﬂﬂewawj |thattem Foehda/ ()] win A EmdaB peckaihtbgaely V is N, Z is

acc t.ab. drate ar s
Wi B, n o YninBadt g0 It oy S ERRRA Mhogjne. §

D %ddzﬁ—eﬁ(ﬂgazﬁ ahbﬁn@t 2&!’1#5 -1Refh 1-5%41—@&6622[@211&&3}11&: or 2-amino-8-

opt i1 onal | y fuse - or 6- nmenbered ring
(deyﬂmvdahegnndr@OHrZ ﬁb$-@19@lfbﬁ'9n¢ ndependent |y sel ected

froma group consisting of C, N, Oand S; provided

that Wis a heteroaryl selected fromthe group of

fornul a: heteroaryl, heteroaryl,

G -Ce-al kyl -heteroaryl, aryl, Oaryl, Cl1-C - NR7R8

substituents; wherein optionglly two substituents are

conbi ned to the intervening



atons to forma bicyclic aryl, cycloal kyl,

het erocycl oal kyl or heteroaryl ring; wherein each ring
w0 gooepedoenal |y further substituted with 1-5 i nPEepEBdetio2768

hydr ogen, hal ogen, CN, OH nitro, an optionally

subst ituted CrQal kyl, Q Q al kyl hal o, C2-C6-al kynyl,

| un 1011 include a
o Laifl %&1%6%11?’1619'8 Qe 9}% é&rhlyé d@c@f R Blekatlthmbventi Iud

cor@dﬁ&d@'fFoynhla zﬁi)k@i), (110 @V) ((y)dora(lvjawhm@né& FaR/I R7oV Y and Z are
ciL - al kyl a yI CrCe-al kyl aryl, C3-Cr-cycl oal kyl, C
as eéne@%q’vﬁaf‘ _Cr C- alkyl, OC3-Cr-cycloallcyl-G-C
6- al Jkyl, O- heter oaryl, het er oaryl, Cil-
C6- Bllkyftled’q@d Bpwdhy Broupconsistiozaty| : R, R7 and R8 are
each independently selected fromthe group consisting
of hydrogen, an optijonally substituted G -C 6- Ikyllf:"
Cl- C6- al kyl hal o, CIS aI kynyl C2- C6- al kenyl N

C3- C7f cycl oglv kyI ycI oalNkyI C 6- ﬁ'{yl ~R"
ht-er atyi_ Kal k eteRo/r R" Z1, Z2, 23
Z4, 75, 26 27 and Z8 hre each |n endently sel ect ed

from(hpe group conspyting of - -C=C, -0, -N&) -
or -S- which ay further be substltuted by 1 to 5 Am
groups; mis an [nteger from1l to 55 X is selected
from an optional |y sutp@tltuted G . -C6-al kyl,

Q Ce-al kyl hal o, - al ky C2- CB al kenyl

O C0- Ps- al kyl oo C 6- aI - C6- al kyfiyl
O C3-@B<gal kenyl - C7-cycl oAl k Q- al kyb=o
C3- C7-cycl oal kyI C3 C7- cycl Bal k C 0- C6- afky!|

S- Co- d8) al kyl , Cl- 8 a kyl hal 0-@) C3- 05- al kynyi? o, ,
C3- C6- al kenyl O Q0- C6- aI kyl - S, CO C6- al kyl -S(=0,

C0- C§- al kyl - S(=0) 2, C0- CB-al kyl -NR 9, CD- C6- NROS( =O) 2,

Q0- Of- aleyl - S(=0) 2NR9, - 00- G5-al Hyl 5 C(=Q) - AR O,
Co- kyl - NR9C( 0) C0- ose'&quf ), R N
COo6- al kyl - C(=Q 9@"06 al kyl|- C(#O), +| SR

>

C0- O8Ral ky! - RgJ ) C6- &'kyl 4O ¢(=0) - RR 9, R
- C6- al kyI BANR 1 10, 00- Gb-.alkyl - NR9- O =NR
10) N1 5 &1} ( C=NR9) NRlC?k or

co-oa-auCy| C( -0)- 0- Co- C 6-al kyl , C0- 06- alkeyl - O =0) -

NR9- Co- C6- al kyI , Q0-C6- al kyl -C(=N(P 9) or
go- kyl - & N=CR 9 s bstituenﬁs; R10 and R11 are
eaclr T nplepgndent | W' gd fro up cqnsi s\/ng\)

oR'“hydrryge an optionglly substituted G -C aI k
Cl-C6- alk IhaI 0, C2- @Rrancynyl, C2RC6-al ken
C3- C7- gyl oal kyl , C3- @4~ cycl oal ky-@ - C -al k(yol) (q
het eroaryl, CrCe-alkyl - heter’oaryl aryl , heterocycle
W denotes a 5- or, 6- nenbered ring containing one or
nore atons indepgndently selected fromC, N, O and S5
whi ch rlngrm tiotally be fusgd with a 5- or 6-
ri ng{ cont ai |ng one or re atons R"HN OR'

dep ndent |y RCt € Fgro S, provided
t t Wis a aryl, h@mgroaryl o he erocycl e sel ect e?J
fronfrt he group of(s)f ornul a: &q grgups are eagh (u
i ndependent|ly sel ected fromthe group consi st ng of
hydr oge hal ogen OH5 nitro, an optionally
SubsSPRETEInddS By S N- gINky Q Ce-al kyl hal o,
C2- C6- al kynyl, C2-C6- aIkenyI, 0-CG -Ce-alk
O CrQeisaniydptianhaily sobstutes cabryy e he@rce:szcle@r heteraspyl; apd
O C2-C6-al kyl - OR12 O C3-Cr7-cycl oal kyl
0- G r€eis 3 kglt; REL @aabylionally GuBstiBited Cr.4 alkyl, optionally substituted

C2_4 alkenyl or C2_4 alkynyl, N3, CN, CHzCN, CH2N3, CHzNHz, CHZNHCH3,
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al kyl aryl, Q0-C6-ai]kyl -OR12, C3-C7-cycloal kyl,
C3-C7-Cyd Qal | Gyl -C1- C6-aleyl,
w@e@s/o@deycl oal kyl - G - Ce-al kyl, O-heteroaryl, PCT/IB2005/002768
heteroaryl, C -C 6-al kyl -heteroaryl, aryl, Oaryl,
G -C -alkylaryl, CrCe-alkylhalo- OR, 112, C3 - C6 -

c%k@}ﬁalcﬁﬁ%dﬁ halo%eéated gk Cgl alk%k? e@%ﬁ?@)? i3y, OH,F, CH,C,
CHQUOF£6- @FKSEB, S(CiEXAR 15_(2(1*()}(62)3061131%1}{181138( =@r=vinylp, haloalkynyl;

(CE-ROIPR O Db e dsati TG Y SOtalkeny), CFs,

. C6- | 2 &* CO- H2,NR - E@)NHR*,
B e

(QEE)rﬂOﬂ\J 2, ZR1Gs.7, cxooatisdaminp) awgd -v@»erwphelezmygal subs%;tu‘uons on

alk% ﬁ% %l %{/ %al}gs(rtﬁ %ay%& ;&’lgrdngﬁﬁ%@ena Ih§&1]ox§:( arfdho l\Bkoxy, or

alkPRhi6Gregs o a@ﬁ(ﬁ@enl:inlaﬁy coabm@hemnl kyl - C(=0) - OR 12,
C-6-al kyl -0(=0 -R 12, O C 1-C6-al | ¢yl - (=0 - OR 12

COC&%% yﬁ%ﬁ%@&? oééhe mv%t@énc}t% %g("} R; l‘c(a}l @%( Béllg%:te?\l gom the

grolipRbasisting@F-aGhruatuky dephiRed By @fy-¢l thalRolcdeig formulae (I) — (VIID):
substituents; wherein optionally two substituents are
conbined, to the interveni ng atons to form ar

& oal kyl, heterocyclo Hoyl orheter oaxy| X
wher acth ring is~Qpti@nal GHyr t her subst i t{ted/~—r>d
W FRUependent hydr ogeh, Naal ogen, q—l

aR6 lLly substituted @ -C %I kyl ,

alo, C2-Cs-al ky®l, C2-Cs- alkenyl, R R
aI kyl, O CrCe-alk al o, O C3-C6-al kynyl,
O%QI kenyl , O C3-C7- cy@l” (tn?

oal | cyl ,» S
OCrCe al kyl - heteroaryl, 0-C 1- CG al kyl aryl,
C3-C7-cycl oal kyl, C3- C7:cycl oal -C 1-C6- %
3-R eteroaryl

oalkyl - G - CeRa'I‘IWI
seyerqaryl , arRy_,_
R

Rlll

or

wherein:

R! is OH, phosphate or phosphonate (including mono-, di-, or triphosphate or a
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl);
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and
benzyl, wherein the phenyl group is optionally substituted with one or more substituents

as described in the definition of an aryl given herein; optionally substituted arylsulfonyl;
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gis an integer from1l to 55 Rl12, R13 and R14 are each
i ndependently selected fromthe group consisting of

whyasogee an optionally substituted G -C -al kpdT/1B2005/002768
Cl1- C6- al kyl hal o, C2-C6-al kynyl, C2-C6-al kenyl ,
C3-Cr-cycl oal kyl, C3-C7- cycloal kyl -Ci -C -al kyl,
€ | obbilY lanh eh P AEME | 2 Aalohyd@te; Zd Geptide; or
2 1‘%&1 {%ﬁ%ﬁﬂﬁg%h%fgo 11’;‘>,anZlG and Zi?a are egch . e .
cholastbegleatiehich yng of thetfextgbingmayhiee Qrlinkpd ebihsisspiosigorpn the ring
-C, -CC, -0 =0)-, C(=S)-,. -0 G -0-. A N= - .
StrucEIre; i @herraﬁgﬂ%aq%lﬂg?ﬂyﬁéccgﬁ%@kei Py %@“Pfh?“% ‘g V@% Blovides 2
BSvhefRin RBisAReRBnddlyadq br Eepiespiede;i ndependent |y
Con%{ogl#wthg éﬁou?o cor%)ginsti r}{g of g:)ebcjc): C=N, S, Oor N

whi ch f.ugst h b bs ty t :
N iy el s BBt thedi Rl NERENFE, RSNSOI
CNi rdeRandeniNy ceasCHd CHON(AIRDS, CR,0R, halogenated alkyl, alkoxy,
optional |y substituted CGrC -alkyl Wi n, p{jl ,nazkl, SCN
CFa Bt Qtiseetavln (PRI GDbCheHARES CE:Ghia CEBranCI4 HA % SCN.
I ) i ¥ b4 4,
e
-O(gsﬁceféﬁ;,w @Blﬂw hllalléélﬁn,C? *(@YQI:nIEH}R@ LT(CHZ)mN(R )25 O—(Cé‘lz)mC(O)NHR )
-C- 7-cycl oa -Gl - Ce-,a : er nar - .
_(C@lzhrlCKg)N 46\;% ogq(i//)p&?r —&(fii}‘},an&pbg?ﬁf}’oﬁuggtﬁégﬁ caﬁog%ﬂ%pmlcally a
3-75H£e He{'eldt ‘8%1)8'696}1& Ruch a8 Rradtnié,Sa v, Lpydiearylkmino), an
substituted aryl or "heteroaryl, Wcan not be an i
optixiallpsabdtitutsd b&te'rctqyb_bd(tﬁ;im}}ryi 2377 mambsred4hgigoryHigi W8 having
on%w_q cg'ﬂ gf)éxﬁla ZQ;:%| a%ﬁ?%%;ﬁﬁ;ﬁbﬁl%\é\ggggqb%%u;?d? heteroaryl (typically a
het fo%fb‘n(egﬁrre RPN X @z 8l and/atIN atdpirgny [0 hicgeloalkylamino,
- y , -

thyl thi azol -2-yl or benzo[ d] oxazol -2-yl|
andehze] CF4 hieacapto, 2ptipnallysahstiuied C@4aa[klavl,v¢1-g alfepxy, Caalkenyl, or

i | bstit ut ed, pyri di
cSRbYRIEEL JaBHRRbhL 5 BN oYy BRSSO
alkgDshiM¥, Sdifa,y,! ,allgyl)“@ﬁn@ptBbeinﬂr},i RC@R)QbIKY])ThO-posplate  or  O-

Invention includes both possible st ereolﬁ.ongr and )
phospbbuale SnalbdingHngn-adbn Pt THURBBEIY bSROIHES PROTPRFG EPIrE)

enant.j [ . Mor r : f
0GRl AURRS BBl ek, Pafisb (BLRILRE JERIAMGES Olsultbfiate cster
indﬂlﬁﬁhl ' gltﬁdlgblebﬂvv—myl%n?l salfpﬂmfdrinaluﬁimgi Qanéth%mslwd&pwébn@ O_-benzyl,
sal t, rate or solvate of such conpoun erein.W.
wheran thes DB &oR & petienally %%Fﬂtaﬁeﬁﬂ?agh &N °§a?‘8%ee%‘%b\é¥l%‘%ms ®
deldHBe@ SHURY licRRREn HHULC Bl IR eiAP LOOTOJOHry2e-GORBO-aralicyl;
- - . g contai ni nq one or nore . .
-S@t s S{aikidpe Riatkehyl) switievslisdsubsidtad-aglslfonyl a8 Ostinkeg lipid,
of .C, N _Qand S, provided.that W.i,s_a~het.er . .
incudipg ea @-msnﬁ?mdg%éaﬂﬁwdfaam Pad %&P%f%d%gf%@raﬁs an. O
1inRBd APlE: €08rkbd i dRBRRASIERE lothdebaniked fHaammdenticalyoneptable
consi Sting of hydrogen, hal ogen, CN, OH, nitro

) tro, an
leavirtg groabl hats imsivpt presddesr Teompryrd wheril & Ky | ipdgpgndently H or

phgszr;h(a?tee-, al kynyl , C2- C6-

R*is H, alkyl, alkenyl, alkynyl, acyl, aryl or aralkyl;

each R and RS, independently, is H, -OH, -SH, -NH,, -CF3, CL F, Br, ],
optionally substituted alkyl, optionally substituted alkenyl or alkynyl, -CH,OH, alkoxy,
CILF, CHNs;, CH,CN, ~(CHy)nC(O)OR*, «(CHz)nC(O)NHR?, (CH,)mC(O)NR™,
-NH(alkyl), -N(alkyl), -NH(acyl), -N(acyl),, or C3.7 cycloalkylamino;

10
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al kenyl, O CrCe-al kyl, O G -C b-al kyl hal o,
O C3-C6-al kynyl, 0-C 3-C6- al kenyl,
w@2@BNE/2AI1 kyl - OR6, O- C 3- C7-cycl oal kyl , O Ci - CPCT/1B2005/002768
-al kyl heteroaryl, O G -C -al kyl ai yL, CO-C6-al kyl - OR6,
C3-Cr- cycl oal kyl, C3- Cr7-cycl oal kyl -C1-C6-al kyl, 0-C
3 C 7‘%%&( fok‘kyd)HCJN@? @PMNH,_, Fequrm N Qipﬁbﬁﬁryyslubsnmted
y

hetefoaryl, aryl,
an@l k(yptmnylly subgitted| anyemymoo ad:mel BE‘V@B’Lar(RISII@H epR?, alkoxy,

(BB ent QRO B il O BT or D5t ng GEBHR"

(d}@z) {F{"? oPC @cﬂdhﬂé}ﬂé(rhmocyd oal kyl, heterocycl oal kyl

oary ring,; wher el n each ring is optionally

fur t t d hydr ogen,
hal lgn Ssg:%{)t &ﬁz’?ﬂ%&h Egnlhagcf%eﬂ égﬁ@ygés}ﬁfist ituted G -C
6-atkyJ, G -C 6-alkyl hal o, C2-C6-allcynyl, C2-C6-
al kehys CHoCePH, onfthialageno. Q Ce-al | cyl hado, O C
3-C6-adl cynyl, 0-C 3-C6- al kenyl, O C3-C7-cycl oal kyl,
OO’m@E(},aldf)Zt- heteroaryl, 0-C 1-C6- alkylaryl, CC
d- al kyl aryl, C3-C7-cycl oal kyl,
C3 Gf(?” %’9 %e@’a‘bo@- o@q{”’ %H W' together with the carbon atom to which
c I'cyd-Ci -C -al kyl, O heteroary
thet}ela&r castaghed, @arm (261 @pﬂmyallyh eutetlbmfyﬂ tor y/ rmer(ﬂ?%rﬁ‘éfl satygated or

unéq,%gala ﬁga‘fpnﬁ y%g gdeﬁ ’Qltlela Op r? %‘g%%a&&ﬁ&“séllé‘&ed from the

gr gifsﬁﬁggf@s@eoapkyl Cl-C - allcyl hal o,
- C6-al | cyny C2- Co6- aI kenyl, C3-C7-cycloallcyl,

le %g;f:e;ﬁ élgaé%gg_l,:?:[{ g&-%?ﬁ %E%kyzgﬁﬁ&%r CH’%gylg QFOQI’nulae Iand IIT —

vEnd Z8 are each independently selected fromthe group
consisting of -C=, -C=C-, -0-, -N=, -N- or -S- which
may ther be substituted by 1 to 5 Amgroups; mis

an i ger fro I i fRa
SubS@u 13, A0 ry&%nélgrk sﬁ’ubét%u‘iég %‘BG%QJE{ ocg*fé‘ﬁ‘ll}pp& RRakldmbered
cafbboiéioatikynyt an GptiChalpyt butstijuted ﬁbt%cﬁ]ﬁe,atypydally a 3-7 membered
OCI-QIcthan OC:%OGaLécénI%I Q C 3- alk d
hesres WA BEYiBE PRE 91 ot Ot AU Nfhaickoese SpET BRI de:
C3-C7-cycl oal kyl -C 0-C6-al kyl, S-CO-C6-allcyl, Cil-C6-
al kyA’haII@ OH, C3 GHeya| melzm c@oo&aaﬂi@nyll, Cgys alkynyl, Br-vinyl,

2- gr-e@yl Cﬁf@b@ﬁ;ﬂ%@%@ﬁ &gg g Py Loabidl 2815, Qo (aticyn),

| 81,2l bowea@y1)NRYH(acyl), -N(lower
~CRieh Bl -OREGhE NES, NOB, St ligmoc(_@)yn (acyD, -N(
alm)zmr—dﬂ@cylbr,@(ld:O) o Q0- C6- al kyl - C(=0),
Co- 8- al kyl - NR 9- CC=0) - 0, C0- C6-al kyl - O C(=0) - NR 9,
CO- Cfir taddohfeYik; RB 6405189 arliRtdkBoiséeridbfoami YHerddR 9- C( =NR
10)NR 11, C0-C6-al kyl- (C=NR 9) NR 10,

NRgC@)al | 9%% | C%%p%&g %' g?ek )})?ééé%‘éz @5@0?&%%6 Ghmtdistered i.n
cdubbifidiion| Wémﬁo&i#ﬁ@e@eﬁﬂhiﬁepe Wit B10tHRD anfR¥iraband Bpicallyan anti-

each i ndependent sel ected fraomthe roup consi stin
HEW, tgeitog coehlre%w dherepy, <fiRstys (dge lféwoapw}ore apents are

%nsggerecd;’/“é IFEy her%s gafé‘éljgi!ﬁ(%-{ ky%t@ﬁﬁﬁ'—éf&ﬁiﬁerapy, an effective

ddsegeodasch agehi 1sCﬁi:tmlnisydrech e@rmﬁlgauryslequmtly.lly mhegi(xg@gem given will
Z9, 710 711, 712 . 14 715, rﬁ% d Z17 ar ghe factors
qma@% bRty Gaptietion i sreHa e g a5 el agpiher

@ art- BGTR) be noted that @)sa e Malues WRIl alsSvary with
Pt offu%%%r %e sublstlt%{loed by 1 tg 5 G% gr oups;

the seventy of the condition to be alleviated. It is fo be further understood that for any

O

a
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G groups are each independently selected fromthe
group consi sting of hydrogen, halogen, CN, OH nitro,
wa@eooepedoenal |y substituted Cl-C6- al kyl, PCT/IB2005/002768
Cr Ce- al kyl hal o, C2-C6-al kynyl, C2-C6-al kenyl,
O CrCe-al kyl, 0-CrCe-al kyl hal o, O C3-C6-al kynyl,
1d djusted over time
pargl} Lg%r %%??E&Fc d@éag% %HéhL(Xﬁd s%&e@sﬁau 86 é _]1 o

al kyl - heteroaryl,
accatding anoy lthe Gﬁdl@ﬁlua] mpbd CRIR the{:a;roﬁsmmﬁl oidgipent of the person
C3- C7 cl oal k In
adrpyngsh ﬁc?%ﬁ?flg &ecédxgpﬁ%ﬁa‘tlob Rféttg? ocom ositions. some
emhg&lﬁfeﬁ@r Xﬂ antQH@Qf g}‘aﬂeshﬂw&wlﬂav&fwus) c&h}@dﬂjﬂd that exhibits an
Ce-alkcyl aryl al kyl hal osubstituents: wherein
EC@qmﬁ 10akS M, pmtypmaﬁxiqss thentlsS aMe ixdasBabled to t he
intervening atons to forma bicyclic aryl, cycloalkyl,
he RV g€ e bl bf tBE FheilyE Faviyridhe; g wewkre HEVinewdias béengplaced
is optionally further substituted with 1-5 inde e?dﬁent
in hyJGWo@eﬂOt}’Pﬂalg?gléﬁ heppgivigys, Hhereidre. 4n ogpEhgdiopspt of the present

1nv&5 %'t}lgtf%91 %49%6%&%1ms% Csfot ﬁg@& %l@a?%lloﬁgr %Mﬁbﬁiﬂlent the
ge@sﬁﬁep%wﬁhk)(@&rhbra@ec{l 3-C6- al kenyl ,

OC3-C7-cycI oal kyl, O G -C -al kyl - heteroaryl 0-C

1- 0%37 c | e?xﬁlidd m%ﬁsé@ge gl?éﬁén? ﬁlvlgﬂﬂé@n prov1des the following:

a) C% gél%%él{mcy%%s&%g?%?gné 8? fﬁ %%‘2?3)1 1i)q P?g,e(;ﬂaf%t gll) or its

fﬁlﬁ%&ceﬁlﬁczﬁly d@@é’ptablgﬂﬁt atofihg tisreofpach | ndependent ly
sel ected fromthe group consisting of hydrogen,

o SBADIH EL P  Foakdin 9,5 BB, o

CHiarRaddaitallyl a tablleys]alt dﬁqir@dmgﬁyérﬁoﬁuﬁtantlally in the absence of
-al kyl -heteroaryl,

by sl Sy G o, oo
gnh&g EifS. 00O YaifyAR BN fore STRHAMSerbbioh e
VI eha S we I'n one

I'onmers -"a aspect f he
ounds of the present .invention are.represent
) Fop CFFU&%/H%‘PE e, gr ﬁ%{%}fﬁgw&oﬁ@fﬂ% gchiy Fouize )
SRBC I eof Qpindacki¥alieRt&H e Bt 6Wptddrdl thereof,
Cﬁs (11‘1% u({fl(glgi ?{/Qacceptcabl ea gal t@khy%lr at ewgr oo
stmlgmablewﬂh asphmhmceuimallm dcaahtablsi ¢arygr; excapisnt or @iluent;
heterocyclic ring containing a N adjacent to the
d)eh Eﬁﬂ%ac@&’cﬂﬂl c&‘ﬁﬂb&éiuéﬂ B8 férlaRhl @narsingeny tsedf Foirulae (i),

nbered ring containi ng one Oor nore atons

| ﬁde fiEhd6mkI(y) ee(Bhtosd PhapReacHEcboasseriahisisalt oR @rqﬁﬁu@hereof
N, .
PR e Giouf e RS Ry ey STy B Fbcutcally

ah@efiable cantitepedilest; y sel ected fromthe group
consi sting of hydrogen, halogen, CN, OH nitro, an
b <y lorad est
e) Cg é%ﬂﬁ%&%(e}ﬁtl ;# é@@}ﬂ%&fb‘ﬁ ﬁ&eﬁlﬂgl ﬁ'&%%l(c}ltcg} gr&ﬁay?d Destivirus,
Cﬁaﬁlvkysi bltaHﬁiV fCHoi alhbgtngsippm@l—l}f;a 310@811ag10k@hgs| havmg or being

6a‘ra1[1$}fyfq§ épé} glgg%\;og %Iglgggg%lc }E,lplg(? l f ¥01fmu%ect1), Céu), (i), (iv), (v) or

O%r éyoﬁgcﬁar@eutl%lféc%gb‘f@ls ¥l or ﬁ%dnfé thereof, together with a

cl oa
OpRan@céuticyity aaefipbleCarree onflitydnf; Chet er oaryl ,

f) a method for the treatment of a pestivirus, flavivirus or HCV infection in a host

comprising administering a compound of any one of Formulae (i), (i), (iii), (v), (V)
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heteroaryl, C C -al kyl -heteroaryl, aryl, Oaryl,
Cl- C6- alkylaryl, C C6-al kyl hal o- OR 6,
wWE30eBembkynyl - OR 6 C3- C6- al kenyl - OR6, PCT/IB2005/002768
Co- Ce- al kyl - S-R6, O Cz-Ce-al kyl - S-R6,
C0-C6-aliyl-S(=0-R 6, OC 2-C6-al kyl -S(-0O-R 6,

B 8 e s g e sy i
Pha@fcattioal] Sac@pRNRERTcrOciient| ok iU 6- S( =0) 2R7,
OG-C -alkyl- S( O 2NR6R7, O Cl-C6-al kyl -

g) Ql 1%(3th9)12f8h1?e E'Qatfﬁ@mabkw pestivifds; fINReRds o@Q‘I@ iafdeyibn MR 2 host
SR O GG al Kyl - (=0 - NR 6R7

Mm@naﬂnz;aldmNRste@g:@) cormougd ofsuyPRE YT qu:(lﬂe@) (ORE), (i), (), (v)

G4V 0((:1% &W%&%fﬂ&gwp%)%%a@?ﬁb%g%reg} W one or more

Qtl@'r@@fe@th%%nﬁ%%eﬁts &HobBH vk la-piRriace @i cally- 2@66p'i’able carrier,
COOBaIbé1 )NR6R7orC006aIkyI NR 6- C(=0) -
NRZREE O iuent,uen ts; wherein optionally two
substituents are corrbl ned to the intervening atons to

h) fuse F @ chinpyeid corapriding aycomeasd Kidrmutret(@; GOy GithdIBy(v) or or (vi),
het er oar yl rlng]&}fv\herelﬁ eahrln |sot|o 1l h a
fQir ﬁhEhaf&@E@%tﬁcﬁ eRFCERiEpe 158t {PgB ﬁ&}‘g 8@%‘}?3 y W

r PRibanalkidy ipuksdtnbht 6fl t

@ a&gi‘i&fm%y t%)/tehgmgan& i06 al kyr nyl, C2-C6- dCpestivirus,

alll dwixrigds, or GECY - 1ﬁﬁeiad>1ky]| 3 h@t,@r@@.@sleklymgam@nufacture of a medicament
al kenyl ,

60&6@?1‘3’&\/@@%1%%%0%0 Ce- al kyI heteroaryl O C

1- C6- al kyl ar G -C -al kyl a%y C7-cyclo
1) Grs@rof aygmpa onmr(glr@g. ang| qag|of ormulae (1) (i1), (i11), (1V) a/v) or (vi), or a

gyléfaq le %ilt ?ﬂﬁ%{irurgoar y{)@ (%ﬁle o&more otherR effective

FﬁmwalPag%h@ sptfdmallp dﬁﬂﬁm genidayeiehibe hmépifabh:matrhmf qyrdmlmpnt for
consistin ydr ogen, .an opt| onal ]y ubstltuti1 q C
-thF lpptmeg of;g peﬁp@yphgqu@w IEH(F(VH ection 1n a host, or its use in

B AR bt R bR &%@ﬁ?@y"?"‘ﬁ;?? Pt
b Bl %%’FS%Pﬁé‘%QPﬁB%B%WQ C<FpiDLE Y P EEomni e (0, G,
il (1)6\:%L 8?! or §71) VW £ P FBRYcSCAInE Ec&ﬁtaﬁlébé‘a‘lﬁ @Nﬁl@dn{gyth&reof as
{ oups;”’mis an integer from1 5;

spioeizlbémmnmﬂezbmlbnjo‘wmmdl |y substitut ed CrC attyl
G -C -al kyl hal o, C2-C6-al kynyl, C2-C6-al kenyl,

VS @c&@ 16} ¥ lprepetddofy of @l cJéMipBﬂxthcorﬁ?hsﬁl yadriéwﬂﬂonnulae @), (id),
Co- al kenyl’, O C3-C7-cycl oal k - C6- al ky
Q§}1L:7(4‘dy (ﬁv)o ajr k(yfl), oC3 ohampepwially| a.cgpmalﬂg salt Kl prodrug thereof,

Gty i) t Wit "ol fpiidtidy B 2 ! gptupound. or

%b@ﬁnﬂél@ﬂsol@(e&@onioth@cl%ﬂédl lenhﬁé‘is 9, CO C6- NROS(=0) 2
CO- C6- al kyl - S(=0) 2NR9, C0- C6- ancyl - C(=0) - NR9,

CO- C6- al kyl - NR9 al k
00 Co- ol K1 - CPIgE PESAREROR I TrE Iy HioN
0D- 06- al kyl - NR 9- C(=0) - O, CD- C6- al kyl - O C(=0) - NR 9,

Q- %ﬂij L(‘%llt %}% ﬁoxgp‘rgldé\ﬁa Jegm'glgﬁ’ncf)qné\‘hbd’ lan&RoBrpokieitiR for the

10)
tréamdéth -od Id(pdstlﬁtusoﬂa@wﬁus @@onhﬂgaltltls COinCaurpinsyqr- qﬁ@er@ast animals

th@nc@gcﬁ)egak%prn ey @nesqﬁﬂr%{l{?cf@ '\8';{ (% 8v) (v) or (vi), given below.

In one typical embodiment of these compounds methods an compositions, the R

substituent is H; Cy.10 cyclic or acyclic, branched or unbranched alkyl, alkenyl, alkynyl;
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R9, R10 and R11 are each independently selected from

the group consisting of hydrogen, an optionally
waemsoowet ed C - Q al kyl, Cl1-C6- al kyl hal o, C2 PCT/IB2005/002768

C6- al kynyl, C2-C6-al kenyl, C3-C7-cycloal kyl 5 C3-C7-

cycl oal ky-Gi -Ce-al kyl, . heteroaryl, CC
acyg aglhrlf raﬁk?t .4 9315¥ Beelﬁgéclﬁ{tiola%lrg Lc{%ncﬁ/e@érgcﬁiemadq %Iﬁﬁoﬁd’legroup that

disbaoidtéseto ;b@wéeuﬂ&tdompbenﬂ b/ F@qudpedip £1), 68), |(Q’),§(§) @x'; vilgwhere R is
H; pgirerer doutises (1 uCUTRR e bapy: o gt e i agppravte

Sfal19h & bRaRrabeutay Besepiablesdatritg. @f compound
Salh&gﬁgglgn%gdfogﬁ Cﬁl OE—)I nitro, gﬁ optptlraonally P

of tubsiventisnesithen pa@Bessed lenamcn@gy,acpq@ mesgbelized to'a compound that

exlggﬁq Wﬁ ﬁgﬁg{/y &/1%1 %arg IPIE?/ (—de t@ac%gﬁg%h&?{ l?lSty n% anleffective anti-

pestivirgs, %1%M$1ms%tpﬂmﬁéﬁm@ﬂ@ﬁrﬁ6&ﬂ()df a @r@ound of the present
1- C6-al kyl - heteroaryl, 0-C 1-C6- al kylaryl,

invepti@stogklydst. OR12 , C3- C7- cycl oal kyl , CrCrcycI oal kyl -
C6-al kyl, O Cs-C 7-cycl oal kyl -G - Ce- al kyl,
O heter oaryl , heteroaryl; donis@! Kyl - heteroaryl,
aryl, Oaryl, G-Qalkyl é’r‘ﬁ“‘ B2 Zal kyl hal o- OR12,
C3- CG al kynyl OR 12 , C3-C6-al kenyl -OR 12,
C0- (e abriy FalSyIR aimsﬁjlﬁe@ualekwbth@’\@sel@wﬁed includes, but is not

hngg:d%) %l E%}/'{JI- @%algqtéﬁan% 1orC%ycA1|c 5}}‘15%(}9@6%&&@ or tertiary
hy@?)c%oﬁldf%krplcﬂﬁl eR43.C) Sekdt Sfeci iy -1ﬁ&?11<i’a'§hﬁethyl tnﬂuoromethyl

-C6- al ky 2NR1ZR13, C0- 06- al kyl - NR
ethy2- Stor®), 2m@rox>yb orezrep iy |bu81101mu1:11,13buty1 pentyl, cyclopentyl,

13%5%% neo&@#ﬁ{zj6 I(;Jﬁx@ cﬁf\eﬁ% é!(%%)hﬁgl) §§]:éoﬁ‘é£§7}’1{1etﬁ‘§l, —mléBylpentyl,

ajic vhd & 3QImBRIBRES, Ohe2tefih- Alckylbs both substituted and
NR12 —0) - R13, Q0- C6- al kyl - O(

un@(lj)stljeltql iyl groups) Mpietios W@@Qu@«ozhg :Eﬂgglyﬁ g@@;@yb@ sg‘gs’tituted with

O Cl- Ol - Ch=O) R 1
B D 55 (P Sy i1
as %;)f@r &Lrl@:gl (D CE-BD)cthiyR AHF THYCLOH L bk G2 (WS, h?roxyl, for eg.

12-C( = NR | 3R14 : ' '

Cfﬂzp%q ZFQ%EQO 333&n3g%1m}]%1 5%&31}%8?%3 e%g r@iﬁf@s)x ' gfﬂ%&x}’la‘fe‘
ca?o%%%%%c%?lagﬁ}g%é%l??t HloC %‘Ilé)b@t 'aﬁgm%f Iﬁﬁgr Qﬁﬁﬂ fcﬂrneg ., CHoN3;
cykido, Jor &gkﬂHiCN led:&lﬁlﬂomngdld @@Ea@ p@yspmawwu)i/ pigxsﬁrate and

c ¢l oal k het er oar
P Oﬁ?WF‘teh I?F ngryrec gr(iﬂpmtﬁﬁtﬁ RS H’éﬁfb%%y g%wmp c;[)%t slﬂ%led in the
arPES EAL al RURAE P Grédie! 1085 Fr6lebrROEShilpls Gn SORIAR Syomedsts, John

and i1ncludes not only racem ¢ compounds but the
Wilayland Sors, Seavad Hditine d 93B), inepiporated herea dyaeferspect |

t he conpounds of the present invention are represented

by Fartfelk dﬁech'ﬁe%twﬁ ewhéla trirgzehie tspecdfisd; lthe temngdq;&aﬁﬁrﬂyl imcludes

specifie s inthe fornmula I] A2 delctted bel %2 P
every mepherr ofibe tangsalFoy exanrip whineths specilicalign g¢ rSotP 1-10 alkyl”,

eu
thﬁé?er%ec c%epgﬁl%ﬁﬁl db nf Qghc?\é%%’ é?\l@g\éﬁé?e‘)%tn étU 0 fﬁlﬁyl

:t gyn}{plr egg nfpév%mgiléh’ a[sl 1? %d hex}émo %}ull un ess Xthgr%vlgeussp%giﬁed 1p101udes a

C; to Cg saturated straight, branched, or if appropriate, cyclic as in cyclopropyl, for eg.,

—

alkyl group, including both substituted and unsubstituted forms. Unless otherwise

specifically stated in this application, when alkyl is a suitable moiety, lower alkyl is
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ring containing one or nore atons independently

sel ected fromthe group consisting of C N, O and S;
w@ewvioawe t hat Wis a heteroaryl sel ected fronP€hEB2005/002768

group of formula: Rl, R2, R3, R4, R5 and Am are each

i ndependently selected fromthe group consisting of

r 4 | stituted alkyl or

typg%gs%?@ 1(3/'19)&919 %ﬁcg% %}0}&@{' ]_kgl is @smﬁﬁle%@ne@n ahdub y.
lowe2 alkG1 &l tiyingll , C2- C6- al kenyl OCrC 6 aI kyl ,

0- Cr Ce- al kyl hal o, O C3-C6-al kynyl , 0-C 3-C6- al kenyl,

O C2p LBk kyikylaRifo™ 42dCRriddmEee lréRl toyan amino group that has one or

O G -Qalky Iheteroaryl C-C-alkylatyl, '
twmkyboraarklwubmm@ts cpetivele| oal kyl ,  C3-

Cv-cydoafkyl -G -C -al |l syl ,

O C$h§1¢m§?pﬂoﬂx%tddy|as@s€@haiekry lind, Gdéss rcﬂMrwhse defined, includes a

oy G W o oo TRpaR o Dhesoh bt 35 i e
rea%ug%%bgg ?tkfgﬁeﬂéjp&se%%g_ 3 Eggéﬁl a(xﬁ'of)ﬂtx@gen protecting groups are

kn@wito 'dhbk@/élﬁlﬁ{dqﬁ))th&rﬁof &@arib spithedis. S(=0) 2- R6 5 OG-C
6-al kyl -S(=0 2- R6, C0-C6-al kyl -NR 6R7,

COC@ ?rﬁl‘{/ Kt I&I\% u%%g 861@%%?@1 ﬁhiéysl (é[h?(\&gl@ Qﬂﬁm includes phenyl,

bipher() GNRpRhyl, @ndi typjcﬂlmislqghenm Ehs(cef@ R} des both substituted and

e i1 e b S P g e o

includi ‘b@@"n%{ Kﬂﬁl’ce@:{o—@{yﬁ }féldrdi@i Cﬁnﬁﬂokﬁlkylsfﬁ(uﬁ@ a@Rmﬁino alkoxy,
O C 2-C6-al kyl - O( = , O C 1-C6-al kyl - C(- 0 ~OR 6 5
ar}dl@é}@@llm,k%an@(ﬂl(g arlmthmO@rbpxwl% legiborylaty) snﬂ aig 2cid, Sulfate

T My O Bl LRI 0 s o

nedd3sdre] Bs QﬁbWﬁ r’ta|ﬂh§z!set slﬁllsdlbzstthd agnter eg. e acdamighhén Greene et al.,
the Intervening atons to for [

Proselivsabiaps halerEeyordaRkyions wilr é{c{)gg%ars%?m Edition (1991),
ing@ﬁ]rgﬁfgg&% fe?%eﬁc% optionally further subst i tuted

ent hydrogen, hal ogen, nitro,
t l | bstjt d Cr | kyl hal
an g e;{cglgx}? n§|yo %u o erlééﬁ:@g)ﬁ 1c@r@/etééo%Qy iﬁ & k’yaé%?%herem 18

LKy 1i&0mal Byg¥iolicO %tﬁ@m@d li@RYare carbocycles,
%ﬂﬁ {8 i}lglc:-:ﬁf/igl ogl%}]lél Eer}} *01; nﬁ%ter oaryl, 0-C 1-C6- g
heterdoyiches pk on€oCemoad k bwyyles m:ggm’mmy@m @aﬂhkqne or more heterocycles,

C Lkyl, O C3-C7- | odkyl - C
any oég%%ﬂon@kw&g%}ﬁt et eroaryl , Ci}lc ey

C6- al kyl - het eroaryl, ar Oari%; R6, R7 and R8 are
eac Htierteimpse fa&;l@mli’yn@?éaﬂw g refepra amakyl Bopp Wohangpyl systituent.

ol I AT AT g b

C3C7 cycloalk C3-C7- cyclo -

het eFhsdes | hatp™ @ ysedh hergin. lﬁ%lpé?sggi»%ﬂp %1?5% lo%zf}ﬁ #yoroy 3.

Z4, 75, Z6, Z7 and Z8 are, each independently selected

fr onTHehtEngr ifna:pl”c orchidss |angarb03xy-1@_ac1d @sfer ,in-which -the nonfgarbonyl

or -S- fur bstituted hy 1
b e e TR B AR SR ool AT or e
]]gl‘)%@)gy E@fl ?}&F\ﬁilﬁg’ né%@ﬁ%h&tﬂ&? draficyl Gnctadih€ Bénzyl; aryloxyalkyl such

as phenoxymethyl; aryl including phenyl optionally substituted with halogen, C1-Cg alkyl
or C;-C¢ alkoxy; sulfonate esters such as alkyl or aralkyl sulphonyl including
methanesulfonyl; the mono-, di- or triphosphate ester; trityl or monomethoxytrityl;
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C2- C6- al kynyl , C2-C6-al kenyl, O CO- C6-al kyl,

O Cr Ce-al kyl hal o, OC 3-C6-al kynyL O C 3-C6- al kenyl
wW@O2@6800@72 CyCl Cal | Cyl, CrCe-al kyl -Q, C3- C7- cycPOHIBYH5/002768

C3-C7-cycl oal kyl - C 0-C6-al kyl, S-CO-C6-al kyI C1- Co6-

al kyI hal o- O, C3- C6-al kynyl -O, C3-C6- al kenyl -

subgg %n‘iﬁ tl%tlkﬁg‘lgﬁa o NR 9@&2‘ %ﬁ@yﬁbf‘ﬂiph&(ﬁ@):thylsﬂyl
Alﬂogr@@psamcme @(G:@))pmﬁgy c@OPIGS- alphynyl grei@) Nire germ “lower acyl”

1nc%ie%n gﬁyﬁérmg(m@j %%%60%%3PR¥}|1M01&: :é}'ovgér alkyl.
Q0- C6-al kyl - NR 9- C(=0 C6-al kyl -O-C(=O -NR 9
00- Bhe t@mkynuqlwsgieq S qsed @mmemé}lw a REnpod-Riing an

opt&fg? ggsé‘%%t&;%(%&ral@% %@ehﬁs%guc&as ﬂd]emnis o&gua&me or an

0 tﬁ@il%uﬁﬁrtﬁieliy hon—ﬁ@bu@l-yad)dcufm@ BzN@Rth @y for example a 5-aza-7-
CO- C6- al kyl - O N=CR 9 substituents; gé ﬁ
de@a@ﬁ‘lﬂerh?é@é?%é?ﬁ plypositianct toopry %Cdﬁ%l?»r?éﬂ@ic r%‘fyc g moiety

o R T AT A, .0

cl oal. kyl ] -al.kyl PR
et Shbahms - tanbEonaL i ek GrORRYR, o JFYT [erapperedk is B
or Gﬁmgﬁ&{éﬂ)? gﬁth%@ﬁﬁsdc’i‘ﬂ@soﬁﬁﬁ%{}fdleyth§ %bﬁlﬁbﬁﬂi {herd RRe H” as used

group co drogen, hal ogen, CN, OH, nitro,
hemm wfirs onaiyt SR’ é&lbsnmnﬁ\@hbsgbom@ icatheyﬁ -azag}-deazapurine base or base

alc C%j Y, -
de@a@y&ec}lagh%y %toképdo eag%% ﬁrgf: o’aseOo&:Blza%% -daef“k’?/thvye[ ’ Non-limiting
ex&h$ids 6P sk ey ubsuer- &oup Hglude @RHI2 carboxylic acid, carboxylic acid

O C3-Cr7-cycl oal kyl, O CrCe-al kyl -heteroaryl, 0-C 1-C6-

estat, ngmnggrmdo@d(j@ca@qtgn SIoYPs 1@&1‘5 cg;gn@c}e‘rgg @y@rgb@gﬂ to prov1de the free
G - Co6-alkyl, O C3-C7-cycl oal kyI
ba¥ Oé(%asei ({%{V%aghet eroaryl, heteroaryl, substituent s
is an integer from1 to 5 R12, R13 an %ﬁm ar
i nddperfalonmg bbreviations foorArEkTgReRIH U8 |‘W§EB‘S examples
an%%ﬁiég ggﬁ‘ﬁﬂ’f(l Qxf%t ' B@JI é% dﬁ‘fl‘%%ﬁ%t‘ﬂ%ﬁ@ IQ?EQS (ﬁ(lzlhé/ﬂoethane DMF is

du%hﬁfem‘;anhdal RYA ,is (ﬁﬂﬂ?roaaw}di EMS@yﬂs tﬁmeé“zyjﬂllyj/ Ichlonde TsCl is
het er ar yl I,-C -al kyl -heteroaryl, aryl; Any N nmay be
tosy d&‘-"é‘% &EdT?ﬁe‘Sﬁ‘i‘@‘éoé%?c ot ﬁventl on incl udes both

possi bl e stereoi sonmers and includes not only racemc
co mz’csumdé hengin, thegeimas{substantially feastald med Ssubstaniially in the absence

d f F lall:A2
of O BPerg dh o BRCLEa Soyp B, i, FC8, sl Gifip TRGIR S on dhat
1ndh!1de§‘%t E:a@'SSEbrI@'O% Bgaweigmt Qﬂhbaﬂyﬂﬁ Rt @3% er 9&%tby w@igmaml even

or solvate of such ngoun VWher ei n

mege dyrisdlly atnheqseﬂ?&/eﬁf 190%ebe siceht.f ‘?%W’Ptdﬁ’élg@?té@l ﬁnantlomer of that

nshsti 04
nug%ﬁlonal y su%lﬂ%(l t9 31 11&%{1(%1%: ﬁ é IStg 51 Ufhael gl,eth()ds and
cofagoiaitsad fikiis Mhventidn Gfe- sibkiantydlly @e@sf e(ﬁﬁnmbrk@fs otl®r @anCor the one
-al kyl hal o, O C3-C6-al kynyl, O C3-C6-al kenyl,
degigueds. al kyl - OR5 0-C 3-C7-cycl oal kyl J
O Cl1-C6-al kyl -heteroaryl, Od-Qaliylaryl,
C0- Gimilhity,| th©Rrm, “i€03at@Y with kespbdtytd ascompound composition such as a

nu%%agg%g l%lmt))s?%lgﬁ és} @(a:gygrlng%%‘g%q%? {ufe\é Gt WK %5 Sor 90% by
weibtit CRrpidally! 9584 & %0 by weight, and even more typically 99% or 100% by

weight, of the compound, such as a nucleoside.
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aryl, Oaryl, C-Ce-alkylaryl, G -C 6-al kyl hal 0o-OR 5,
C3-C6- al kynyl -OR 5, C3-C6-al kenyl - OR5,

wW@eBemkkyl - S-R 5, O C2- C6- al kyl - SR5, PCT/IB2005/002768
Q0- C6-al kyl -S(=0 -R 5, O C2-C6-a] kyl -S(=0 -R 5,
Q0- C6-al kyl - S( O 2-R5, O d-Ce-al kyl -S"O*-R 5,
CO- Vel | 2B multicellular organism

So. B8 %HE‘ hog( %Fiﬁsng%e{a@ e 8 d;?ﬂﬁﬁﬁrh% S(=0 2R6, °
in @nen -tl%vmlslqah réiﬂm@)e ﬁmw&?& cal) 1gms @ad ahikyls, rd typically a human.

| k 9
Altg]@(atl@?gr R‘éle I@sbcartggaﬁa t(pglég\l @N&%@m@or%é@ﬁ%%genome
Wh&e%ﬁ'&ftl%h ey Lf:(uri\éﬁ)oﬁ T @E 'aReI@d b?Qh@@orﬂ%) diids @ﬁm@reﬁnﬁ invention.

Th@te@n lost a}emﬁcally:(ef@)s imfgcte@d}ggc@lsgwnsf@gte@)vuﬂg zgl orcpar of the

ﬂa&n’& %I C%t'_\%ué( gaonﬁRC%ﬂG%h @{J&) N& a[% L@I Cﬁngates (including

chiMpanfdes)AmiMinfale. ELSEI ahnﬁﬂtapphaaimeneome ptesemammtmwhe host
substituents are conbined to the interveni ng atons

is 4 bumampm%glcweger@pw applIGRIEAIS K CeTtR; @g@gwsog?wwer,oz}re clearly
ant?cﬁé cf)%; %flg T s@?ﬁ P%%{OEI E lﬁ?s&ﬁ chinihnb&sOPt i onal |y

pendent hydrogen,
gala:”)[%wtenr(} @@ng%eg}la;h%rgfyoagcg@t% | oP[aI ln&} Erlﬂ%gt I%:tgggde &uoug%out the
sp%@ﬂé't 9}1@@ aﬂk%am@e@i&ﬂzadckyﬂtm% @orm (ester, phosphate ester,

enyl
salBefah sy Ioo a Irkly’ded ghoup) GEa au¢dy¢81¢¢eqoemmn9,| whigh,@ppn @dministration

to (aglsg l %gyllaqoglgnekgﬁ (agjulél% (rié/ gl‘o Pun% %1 Egg‘lt;eéﬁ*:alg ﬁccleptéble salts
1nc1rucf§6th@éekc‘lénve@ﬁ'tﬁﬁ %h%{a\ééutldaﬂy %E@B?Ea}bﬂe mGilgamc or organic bases and

- ahcyl - het er oar aryl and R7 are
amdac IBuiitablepratisl emlucie thebe éPIéYEPdf from allal @%QS%JE) SEghat gpiasyum and

soc%&m%ﬂ(r ﬁﬁ?( ﬁirﬂqafng%ﬁ%iuc@ a%’a&ﬁ%%%ﬂéﬁ&@m%%}nﬁﬂumerous other

acids whell- lﬁl\bednqahké’bharﬁic@ﬁcalcatcl Bhdrinylbelﬁcalﬁf &wpﬂab]e prodrugs refer
het er oar G -C 6-al kyl -heteroparyl,

to Arcompannd it GrmFiopo B for e waCRYEobad oy oxiaised, FHHE Gost to

o T B SRR, GO EER roans c

coﬁip@ﬁn@&hail lkaﬁf-l )biqlo@eaﬂﬁl- mﬂ«:pmlt&mahg ?gtqupéllon@eﬁdabﬂ@ial @oiety of the

C3-Cr-cycl oa /- CyC

ac@@pxm)}/ua Ak ¥ Fod\ll’@ 1%1“&%99%??15‘%6 %’c C@bec%m%zgg, ecilucgi aminated,
I Q0. S, I lkylated,

de% da X;és(rlgzed déﬁggﬁJcé aeidR h%ofs}@ed a &&dﬁgz@l alkylate

deﬁ]kyﬁﬂad%cy]atqd dS@q@teQ,leqspmoyymedm d@;phosp@mo)latmh tg, produce the

ac%e %ngqt K qnéo%(%etg% WF%IO&%QS)S antiviral activity against

ﬂa@@vl% ﬁééﬁ)(fhrué\'%% I‘fCV@or Qre GhktiBliatk o -aQ@ﬁp@)ndNiRaB gxhibits such
> Fal kyl - NR 8- C[=0) - NR9, C0- Cb- al kyl -

acﬁvﬂ;}( NR9) NR10, ©0- C6-al kyl - (C=NR 8) NR9, XO C
6- al kyl - 0) 0-C 0- C6-al kyl, CO- C6-al kyl - C(=0) -

' 1 £
R . ARG BA A SR ot praopy Thero
each i ndependently selected fromthe group consisting
of hyléthegemd cmnmpitions &l the wredistent mﬁwdtlﬁruscﬂaawirys and hepatitis
G - C6-
C@r@mge;gp%g?&&pscr@g? chat E\dg aqdwméeéng aﬁnkélilféctwe amount of a
r r ol yiPups are
S %ﬂﬂ%ﬁﬁf@*{%ﬁ%’%ﬁéﬁg?ﬁo@ e gt
of hydr ogen, halogen, CN, OH, nitro, an optionally
substituted Cl-C6-
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.al kyl, d-Ce-al kyl hal o, C2-C6-al kynyl, C2-C6-al kenyl,

O d-C 6-al kyl, Od-C 6-al kyl hal o, O C3-C6-al kynyl,
w@@s0ed2al kenyl , O C2- C6- al kyl - OR11 PCT/IB2005/002768

O C3-C7-cycl oal kyl, O d-C -al kyl -heteroaryl, 0-C 1-C6-

al kyl aryl, C0-C6-al kyl -OR n , C3-C7-cycl oal kyl,

C3- C7-cycl oal kyl -d- C6-a! kyl, Y

O @- C7chcl oaI ky ClYOG al kyI O Heteroaryl, )§

het -hetero L7 aryl, O ap /’é /&

pa.t%gl;iry d- Q\ I'\k{)%mal osAbst i uelts; g is anN 7

i nt /’*o\mltorﬂi R12 aNd Ri3 Y%are each &

i ndgpendent |y sel ected fromt heRgr oup consi sting of

hydroggn, an optiondi)y substitut@® d-G -afkyl, CivEs-

al kyl hal o, C2- C6 al kynyl , “C2- C6- al kenyl’,

C3- C7-cycl oal kyl , C3-C7- cycl oal kyl - C’\Ce al kyl ,

het er oaryl , Ci aI k - het er oar argl; _Any N may be

an N-oxi de; The NI nventi (@Rﬂ e® bot h

possi bl e st ereoi SOyE \s)qnd inclu g\t ﬁnl y racemc

conpounds but the indiViYual enanti™neNS™as well. Li a

nore preferred aspeet of Foppula II-4A2-a, the
conpounds of the invention are represented by For mul a

o e e FhuR DU AL St BRI e ot

wiRgein R3 and R4 are each independently selected fromthe
group consisting of hydrogen, hal ogen, CN5 OH5 an

- b5 - R bl K Bl G, RS RESIORR R

Nl@'HS’y Nﬂ“@l‘@ & = OR’RREC(-W)QR 2; e W )SBC ~C=MRNB IR ; C1.4 alkylamino;

dl(@).a,@@{yz)lai]ngg(;,: NR5 C(oé%)yguRm@b I\C@@ﬁq %AHQ alc%(orl;gcgc%& branched or
un%tn%;lg rﬁiaz} @/‘ll alks S' ?t @fﬂkﬁuﬁé‘téﬂo%yt@é‘to? A WB%KEn together

u s are conbined to the
wilthn ttes \celrblon gatamente Wihldhothw aarbi atachedc meayy forme pc# oal kyembered
heterocy oal }yh ar heteroaryl ring; wherein each ring
carhocydlic Tqr?f’ ¢PR&r substituted with 1-5 i ndependent
hydr ogen, hal ogen, CN, OH nitro, an optionally
suszistQLtSa&NRis()ICB,I’R’éyl , @ Ce-al kyl hal o,
C2- C6- af kynyl , C2-C6- alkcenyl, O C -C 6-al kyl,
OCré&@hwlb@ﬁdepa{d@nﬂpbﬁé’r@@ al kynyl, 0-C 3-C6- al kenyl,
O C 3- C7 cycl oal kyl, O Ci -Ce-al kyl - heteroaryl 0-C

C3- é:?_lh, y@{i yg”’/ geﬁp%&g&ltgfy Lsa'ﬁ/ C P eSdicC¥f! é&%llﬁyl branched or
ur@rﬁcﬁ%d?adﬁ}d@a wi1; Qicye: BllicyOs a]l@l;hIéH@;rNHMd N(Me),; CN; acyl aryl;

het er oar

o S oW el o o o

ng{) g&?’%ﬁ? C?%%:éd&&ﬁ Fcr(xﬁ?/ g5 g%ﬁ%%mﬁg}leﬁ’ )Q/Eﬂb%%hlk ¥%r heterocyclic ring;

CS C7- cycl oal c gal kyl -C -Ce-a cyl,
hete‘?aS]éWFsméfe e’&iyk@l r‘i’)é/moaryl aryl; Xis

selected froman optionally substltuted CI C -al kyl,

G - GachRagiindepondeatly Hi-Gao aydlisyor acysdicCbranehad Qr@nbranched alkyl,

I%P%%qy;k%g _a%q alé}(%angl cr(tcoﬁ]% ogﬂué% ycég%g)w% ST moTe

he@eroﬁ@m@@n@ by bf @ﬁmﬁh@"%&akeﬁh{é& @lik gbmbGlratidn WRh®ne another; 3-
C0-C6-aliryl- NR8C(=0), Co-C6-alkyl-C(=0)-0-Co-C
7 treadbieyad, cattwcpde gr hyqerogyel@)a functional group that dissociates to provide the

compound where R is H; or a structure depicted by any of the formulae O — (VIID

>

provided below;
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NR8- CO- C6- aUtyl , CO- C6-al kyl -C(=0) or CO-C6-al kyl -
8-C(=0O) -NR 9 substituents; R8 and RO are each
w0 pabeperreent |y sel ected fromthe group consi stPCIR2005/002768
hydrogen, an optionally substituted G C 6-alkyl, CC
-al kyl hal o, C - C6-al kynyl, C2-C6-al kenyl ,

C3- C | kyl, C3-C7-Cyd Qall Cy-Cl1- C6- aI kyl ,

hetlé;rzso%%iyq %aCrC al kyl - heter oaryl aryI groups are
each |nde den sel t he [

of WPB‘PB’g rﬁ%thgé OF] un c%cqllc %3 acgc ic aq][( bna{el’?}h &galkynyl

may'$ ﬁ&ﬂaﬁl‘}tc% Qle @eas@bﬁé’heter@ﬁt@ﬁt &ldeyddndia the group consisting of O,
v OG- Ce-al kyl hal 0, 0-C 2-C6- al kyl - OR 10

S, N)aﬁ@PG cycl oal kyl, O G -Ce-al kyl -heteroaryl, 0-C
1- C6- al kyl aryl, Q) C6- al kyl -OR 10, C3-Cr7- cycl oal kyl ,
C3- Qﬁelgﬁph@bfa@ﬁed@r uBFaihisy, cychc or acyclic alkyl alkenyl, alkynyl;
O Cs-C7- CYkC|0a|k|-CI Ce- al ky Ohe eroar@g R’ SR,
aryhieassi;oel gial ybm@eomlckrsaﬂlymﬁ él#l&HﬁW wighy pne 55“3?? of PRe

gl’kﬁf@gdcé‘@? 1o LR G0 SO PR Gk Fallo,

alkényRl @lky@flcafyl CGhalithk utylShet€oc2elRbD hettooaBan askleyled I‘ﬂWﬂRthe group
11,. O0-C al kyI NR 10Rp , Co- C6-al kyl - S(=0)
consiging RH O, deiaeé Pabd| - NR 10- SC=0) 2R11,
O G - Ce- aUcyI S"O'NR'R 11, O C2- C6- aIchI NR10-
SC=6)l 2Ridmery eGaviahieyit 20TsteNRISRMELC fagnsthereof,
-al kyl -NRMCCKM-R 11,0 Cr C6-a]iyl-C(=O-NR 10Rp ,
O ngt(ﬁethé"cg\)’éat Rt ihof&rr@la BY,\witdr £emd @ kil bof HOpadR ¥Qs N, Z is
- C6-al kyl -C(=0)-R 10 or (Q0~C6-al kyl - NR, 10-
o, @@ém)wNthRﬂ@néi@mﬂlat(ﬂéﬁﬂ@t B-B-7'sdegiyinizéyefcapgtnasipg B-D->-
R11l. an & R y R -
azq;—?&erﬁaﬁgm&sglﬁ %clgglsgf s% ﬁ}'w 5?18% Zﬁg% en, g%lh é’gﬁ‘ g%gmd?/ (methy]
p1\§1 idab6d, 2Ch]- .sCﬁraainkL}Lbne Cl- C6- atkyl hal 0,
- al kynyl C2- C6- al kenyl , C3-Cr7-cycl oal kyl, C3-C7-
cycl oal kyl - Cr Ce- al kyl, heter oaryl G-C
-al kyl - het eroaryl, aryl Any N may be an N-oxide; The

resent_invention I udes bot h r e0i, . Ss.oners
A e E e LA O
phhﬁgdcgﬁtﬂ:léﬂk @Jégfh‘bleos@ﬁro? pRRiri®itereok s ?rcﬁﬁfeﬁ pr ef er red

aspect npounds of the presen i nvention are
represent ed by Fornul a II- - wherein the linker is
speci fi edBas i‘p the fornuP II-A2 a2 deRkcted bel ow
I'l-A2- agog>~ Qarnaceuk Ny Yaccept abl |t

hydr at eA te of slUc ebq#ﬁund Wher

, R3
and R4 ar eNea r'vdependengl y ‘sel ect ed from\N l'gz(z(oup
consi st ngR f hydr ogen, ha 0@%6 an optional I)y
substituted ® -C 6-al kyl al.leyl hal o of

CO- C6- al kyl - NR5R6 substituents; R5 and R6 are each

}Lquﬁpendently sel ect ed fromthe group consi sting of
ydrogen an optionally substituted CI C -al kyL

R | y l R R”
- aI E@Iﬁl %%2?%2‘#9&%3 6“89 I}geﬂ Eg( €r oar yﬁ?@? RP“( S%S:
NRTTOYRR;aTN; @E§ FCR Rete DJQ—'HWEORI’ )C(%@V )SR ﬁdﬁ(#W@irﬁ{tRfe ngz; (a].k[ylammo
consi st ng of hydrogen al ogen, Ptl onal cy
digubslamiee; €@ cygloalkylaming; NQ2; 'Ns; C1 10 cyc or acyclic, branched or
unbranched alkyl, alkenyl, alkynyl; aryl; aralkyl; heterocycle; or A and B taken together
with the carbon atoms to which they are attached may form a 4 — 7 membered

carbocyclic or heterocyclic ring; but wherein at least one of A or B is not H;
Zis O, S, NR’, or CR’R”;
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al kyl hal o, O C0-C6-al kyl, 0-Co-C 6-al kyl aryl,

heteroaryl or aryl; gqis an integer from1l to 5; Any N
woreapsloanoan N- oxi de; The present invention incl uPEBIB2003002768

possi bl e stereoi soners and i ncludes not only racemc

conmpounds but the individual enantioners as well. In a

t hi gy asREGdenchdEIGNBOERES of the present invention
are reg‘fesene e%l by9For mul a H A wherein the

P gtr %‘{? Ciq;l %&é Etf p éSt enf]ll Sﬁenglgc‘?/cﬁé aéﬂﬁc branched or

untRheR G R | afiddnky a\%@ﬁ?]phal@ - aayp; NTH}/EUHM& NMe)e] OB} scyl; aryl;
of such Conpound erein Wis 6- heterocyclic
hetcnoalgfl,chqteramlﬁ cazbaqyele; aminst a@cl‘é) r@ﬂ&@eetoh JoRethep gigh the atoms to
n t I I
woniefr 5 B Y BRIy L REr R oL R o mefodfetic rng;
i ndependently selected fromithe group consisting of C,
N, e3chn¥ isindspadratbtO; Bett N ibs a heteroaryl sel ected
fromthe group of formula: R1, R2, R3, R4, R5 and Am
ar eeshahis imitppeteddnO] Y os2| ect ed the group consi sting
of hydrogen, halogen, CN5 CH, nitro, an optionally

Su b%\lthle ?%LQ%! Qangqed%r Wbran@e‘d?éyﬁicﬂ' dgg&lﬂﬁalk?ll alkenyl, or alkynyl

ma@o@nﬁmlbzl domphlab ot 1e®t o8e hﬂemamh select@l o ﬂaﬁgroap remrgjgting of O,
I9(3§C36alkyl OR6 O C3-C7-cycloalkyl, OG-C
S, Ngd$bheteroaryl, O G -Ce-al kylaryl, ©0-Cs-al kyl - OR 6,
C3C7 cycloal kyl, C3- Crcycl oal k |-G - Ce- al i
cstherpin yey brankhed of utfbrenféneflyw lierasrasyelia §/1|1<>’1 ‘alkenyl, alkynyl;

<1et ehogf ha,ufyarr&gy %@@g@é ?E@EM%%V@&VEM O 3hdtk: of OR’, SR,

N@Z’Cﬁalﬁlkgtry lnMDZ OBRNg, NE3EES- (FRE)YOR:, CREY)NR'R”, C(=W)SR’, alkyl,
alk@ylglkgpkly p]:yg( ali@)%yh?gyl @egm@%le &r&ﬁer@(toré)se}gcgzd from the group

ol °%|CE'\S| N%&a?ﬁgd(? o b, aICkSI ?H(I:lefiR;( Dol Kyl -

S( :gZNR6R7 C0- C6- al kyl - NR 6-S(=0) 2R7, O-Cr

Ryl - S(=0) 2NR6R7 O- Cl- C6-al kyl - NR 6- S(=0) 2R7,
00- C6- al kyl - C(=0)- NRB6R7, 0- C6-al kyl - NR 6C(=0)-R 7,
O Cr Cs-al kyl - C(=g> NR 6R7, OC 2- C-al kyl - NR

60( =0) - R _GDoCB- dikliz O0(=0) -R 6, C0- C6-al kyl -
C(=0-OR 6, O QO¢* %%lyIOC(O)RG

O Cl- C5- al kyl - A =O) - CB- al kyl - C(=0) -R 6,

O Cl1- 06- al kyl - =0 - Re(ﬁ)@@nte al kyl - NR 6- C(=0)-OR 7,

C0- C6- al kyl -O- C(=0O -NR 6R7 or CO0-C6-al kyl -NR 6-C(=0) -
NR7 B8 tsubstii¢, kanitmenkendisterapddnoenil tbymg thereof.
substituents are conbined to the intervening atons to
forma bicyclic aryl, cycloal kyl, heterocycl oal kyl or
heteroaryl ring; wherein each ring is optionally

hal JBnecEPrePaL e g SEYPBRANI ) (BUBOPT L0 byt 2y or
C6- al k I,
apg%ﬁé’deutlégllgglc@éﬂééﬂg‘%%&bar p%/dr%lﬂg&i‘dcf}nﬁ rov@e;il o ;‘I eBYC

3-C6- al kenyl O C3-Cr-c oal kyl,

oq. ky het er oar O C 1-06- al kylaryl,
Or Ce- al kyI #L\,cs C7- 1& % J% R
Cs-Crc a% o ceal’k Cr7- cycIN N
1- C6- al kyIN ¥er oar yI g h er oar yl, Cl- Y
R
(1) 5 (111) , or (Vl)

wherein
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C6- al kyl -heteroaryl, aryl, Oaryl; R6, R7 and R8 are

each independently selected fromthe group consisting
w@boohgpeveyen, an optionally substituted G : - CoPel/kB2095/002768

Cl1- C6- al kyl hal o, C2-C6-al kynyl, C2-C6-al kenyl ,

C3-Cr- cycl oal l cyl, C3-C7- cycl oal kyl - C*Ce- al kyl

het ﬁzgaa&% & %ﬁndgﬁéﬂdknﬁ’ﬂseHO%b{éen Ry S(o'éll ,SG3RZ8(0).R'R;

Z8 ar’é eath i ndépendent y_sel ecte
NRf’Ri’mNRh eNy leiapCdefsl@(FVﬁ)@Ibf CCOY)SR c:ﬂt—W)I\@ R’; Gz, alkyjamino;

er. be uted
dl(émﬁlggl)armnf’scaﬁ Amjrioy AYO: ?‘% gl 1094 ée( EabRlie flanched or
un‘tﬁ’Qn@lEH 'aﬁ&?l a!l%n%y Qﬂi}ﬂn&}* taﬁﬂ leky@re&kd@&ble of AGnd B taken to gether
-al kyl hal'o, - K C2- C6- at kenyl
wmmm@ @sbal rasdms ® cwhmh ehey ra;,q ﬁﬁa@edcmag forn a3 Wy my 7 , membered
cen I
carbaTEhe B BrtgRERio i WA TS GVt X pang Bl b s
S- C0- C6-al kyl , Cl- C6- al kyl halo O C3- C6- al kynyl 0]
C3- Zds 8 ReNI -0 CREB06- al kyl - S, CO- ce al kyl - S(=0),
C0- C6-al kyl -S(=0O 2 5 CO-C6-al Jeyl -
C0- é&hNR%Shé@eﬂdém}y%oaCRy - S(=0) 2NR9
Q0- C6-al kyl -C(=0) -NR 9, Q0- C6-al kyl - NROC(=0),

Q0- %c'ha& éd’ % e&er%ng Bl H}"Cl% =&Xc1i®, o@c@calﬂﬁéﬂched or
unl@@nﬂﬁdaﬂl@' alkengl, :%m’)wbdl? 1910 @aldssk Nl WHMR §de)kc Nypeyl; aryl;

he’rg5%py(lbbete@8yéé %a[l\l%ﬁycg agslncb %;:gl r@l%uealq{(??géﬁéydvlth (tlgé_yRms to
whidr t@ Qxlelél‘tlac&(i'r@ fobi a%mn%ﬁblré&c&rbocychc or heterocyclic ring;

al kyl -C( = 9 or C0-C6-al kyl -O-N=CR 9
sub ge t SR RlO and R11 are each independently
sel P Bm T he group consisting of hydrogen, an

opt i onal Iy subst ituted G -C -alkyl, @QC 6- aikylhalo,

C2- eschan loyindapendsntlyd), Aok ény |, C3- C7- cycl oal kyl, C3- C7-

cycl oal ky-G -C -al kyl, heteroaryl, C-C

- al kytlerdie by beanyhed mqﬂbxaﬂchd:cb rcryclyndneacysllc pléspl, eBenyls or alkynyl

i ndependently C or N whic be, substit ut
s RO YPOTTISET 5P e PEIREOPBe REIPHAL famaR Erye cotififhe of O
S, ﬁegrn g.ed fromthe group consi sting of hydrogen,
ogén, CN, OH, nitro, an optionally substituted

- Sheny SHyiorineied S YoriD, Srgod kY oot alkenyl, alkyny';

ar}@’ §§y106r %erlyiﬁl YQ’p%nﬁﬁr Bk ksﬁﬁs)ﬂtute@‘vﬁﬂl Gée airkmbre 6ROR’, SR’,
Crcycl oal ky

C 6-a het er oar
NICRS hebsuyd Sip Che0Nos Gl (RS SRR s, allol
all%ézgr &,@Llogér 13 k?&l %éﬂek%&iyclea llecatteeeratom Telected from the group

coREaIg0F QIS Nlmcﬂs aaldkyl - heter oaryl, aryl, OGaryl, G-C
6 al kyl aryl, G - C -al kyl hal o- CRlZ, C3- CG- al kynyl -
(3- C6- al kenyl - OR 12, CO0-C6-alcyl -S-R12, OC
3 o§arky|-s-R 12 , C0-Cb-al kyl - S(=0 -R 12
O C2-C6-al kyl -S(-0O-R 12, Co-C6-al kyl -S(=0) 2-R12,
O C1- C6- al kyI}S(:O R2- R12, CO-C6-al kyl - NR12R13 ,
O C2- C6- dfkydpy R13 , C0-C6-al kyl -S(=0 2NR12R13,
C0- C6- alcyi - NR12- =0 2R13 , O Gi-C 6-al kyl - S(=0)
2NR12R13, O @) C6- al kyI NR12- S(=0) 2R13 ,
Co- C6- al kyl - C(=0) - NR 12R13 , Co- C6-al kyl - NR12C(=0) -R
13 , O CrCe-al kyl -CC*- NR*R 13 O C2- C6- al kyl -
WIRIRC(=0) - R 13 , Co- C6-al kyl - OC(-0) -R 12,
CO- C6- aLcyl - C(=0) - OR12,
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0-C 2-C6-al kyl -OC(=O -R 12, O Cl-C6-al kyl -C(=0 -OR 12,

C0-C6-allcyl- C(=0-R12 , OCl-C6-al kyl-C(=0)-R 12
w@00e80m@kkyl - NR 12- C(=0) - OR 13, (C0- C6- al kyl - O B{H{I)2008R02768

12R13 or Q0- C6-al kyl - NR 12- C(=O) - NR 13R14

substituents; wherein optionally two substituents are

Con‘?Acﬂeﬁ, Lt Be iﬂ?l%gén\ﬂ@ﬁ‘ﬂl}n s Aoy § TybRE Mraadichy,C bt#iched or

aryl’, “cycloal kyl , heterocycl oal kyl of heteroaryl ring;
uniwhiethed nlkyh alicenyh glliysyl haloo Qatlkyl; Nkt NeMeuNEX e acyl; aryl;

hetggomitpy i cer el ertoceid Pt or DUl g e atoms to
which th&y At kiankd nfed-68n al3keniemblre@ chrfddyclitl diHeterocyclic ring;
O Cr Ce-al kyl hal o, O C3-C6-al kynyl, O C3-C6-al kenyl,

0- C,3; C7= lQal.kyl , ! | kvl ) )
et B ol S OHESFE el iepRO B el € it EHERT Sibstittcd
C,@Nalkéfy®08F €L OmdmyD B, RN, EHANNCIRMN, aCH,WHgh CH,NHCH;,

I ndependent|y selected fromthe group copsisti 0
en, CHaOlbphpleaenatsd sliybt pKeE®Rd C%s:cg@bky P@r@fL&CHZF,

CHIN(

y (8- |38y 2tk 1, Br-vinyl, haloalkynyl;
CHREELCRRCE, (SFi, TR, Oy, Bryipy, haloallony
-(%9%(@0%64, -gh@@l), aDlywerthelyBy g_b(akklxl), dlﬁwwer/aﬂwb tlm-%slkdmd), CFs,

an oxj de; The_prese ion 0 4
halggersi pI-N0s¢ er %orré&él{émml u'&@ﬁmﬁgm y -E(;Ig@mch)NHR ’
- torlt B, ERAbMEHHBInoS RAN W IRRE kife 8StioMR] bubstifutidns on
(Cﬁ%wgi%?#eo a3§7pe}(r’:]éti ofﬂFornr?ul a ll-A3, tﬁ% conmpounds
alkyt, dilemypbreenalkymylendyi onoae er meps balegare yBipxFodiogalkoxy, or

Il-A3-a I1-A3-a a._pharmaceut.i cal l.y acceptabl e salt,
alky, B%Da‘i:r%uﬁro@gﬂ%t%e%lp a&ﬁ&ﬂmgaﬁ%%%ﬁ%‘dvmr ein Rl, R2, R3

and R4 are each independently selected from %he gr oup

conslldatergerns, engrdiontpais anf sleppisomen forps theiept. o, an

optionally substituted Cl-C6- al kyl, C C6-al kyl hal o,

C2- C6- al kynyl, C2-C6-al kenyl, O G -C 6-al kyl, ‘

O @Q Ce-al kyl hal o, O C3-C6-al kynyl, O C3-C6-al kenyl,

O C2- Che. PR { cdnfisduidloff Yhe Formula (i), (i), or (v), or a

o 8%1@”24 %‘{w} et erbggﬁl/ :t’gog%ﬂ@e- al kylearcilrlm,u 2 (@), i, or (v)
phéiin£c6utidally e Rtable BR-oCpradiyag thatedoy,is provided:

C3- C7-cycl oaucyl - C1- C6- al kyl , OC 3-C7-cycl odkyl -Gi -C

6-al kyl, O hetgroaryl, hegteraaryl,

G - C6-al kyl het groaryl, aryl, JQ aryl, CRNC6- al lﬁl aryl,
Cr Ce- al kyl JfaiNG- TR 5 C3aC%- Ml k¥nyl - OR 5,@N \
C3- C6- alkenyll O 5 ©0- Co- alry <S¢ R 5, N
O C2- C6- al kyl - BR5,Y C0- C6- &l kyl -S(=0)-R 5, NNy
O C2- C6- al Ky}:y S(=0) - R 5, 66- al kyl - S(=0) 25 R5,

O Cl- C6- al ky{lz S(=0 2- RS, S K9 - NR 5R§’? 0-C’

2-06- alcyl - NR5R6, Q0- C6-al kyl - S(=0) 2NR5R6,

wieift6- al kyl - NR5- S(=0) 2R6, O Cl-C6-altyl-S(-O 2NR5RS,

O C2- C6-al kyl - NR 5- S(=0) 2R6, C0- C6- al kyl - C(=0O) - NR

SR6, A @agPyabichlin eﬁ&?e(nﬂsb?isﬁiﬁ,ha ORYIFHODs; S(O)uR’; S(OXR'R™;
C(=O)-NR5R6. O C2- C6-al kyl -NR 5 =(1)2,-R6, N ,
NRR CHRs| Gy cmcmw%w{@%e% L MIR'E; Cr4 alkylamino;

.0 C2-CB- alleyl < = O -al.leyl - =0).-
d1&:4(%k%g]aw1@/, &%y_c@a&&?a&1%) % _821 ]%” (‘:‘:1 oA 63/9%0509 &g% branched or
u%éf%%edﬁ&ylﬁﬁﬂi@ﬁﬂ?ﬁky@; &5t aldyl: Rt€ioe@le;NR ARAd Brtaken together
with -the -c?lrbo% atoms to which they are attached may form a 4 — 7 membered

carbocyclic or heterocyclic ring; with the caveat that A and B may not both be H;

Zis O, S, NR’, or CR’R”;
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NR5- C(=O) - NR R7 substituents; wherein optionally two
substituents are conbined to the intervening atons to

wo eooaoaooki cyclic aryl, cycloal kyl, heterocycl ordkKIB20@¥002768
heteroaryl ring; wherein each ring is optionally
further substituted with 1-5 independent hydrogen,

haI Q 4 @ﬁld Myt @r RO, Optional Iy substituted
&%lni ﬁCM C CeeaIyLyI F}al o, C2-C6-al kynyl, C2-C6-

a' ken(()f%l% %ﬁ.&f ’Ef{%\ée%degg}g 1§|e{21enyl|k1°| g hg or acyclic, branched or

unl?ra&?heﬁ)é%t 3@[1166{1 1, dyav G a®d; KLhHGE DI NV e; N(l@e)h CN acyl; aryl;
al kyl aryI 6- al k Iaryl C3-Cr-cycl oal k

hetepanit; bgt@rosm%ycar@ay ; aging peid @e@éuecwrd%fr%%ﬂ Wifh tie atoms to
wh&fglqgiz)z‘!n}éyakta%hgdg%&{oﬁﬁgﬂyl 7 e?%f %ggboc%hc orCPeﬂ_;ee?oc clic ring;

each i ndependent]|y sel ect ed from t he group consi stl ng

of Ky Wyemdependsply Oagt PENRibsti tuted G - C -al kyl ,

Cl1- C6- al kyl hal o, C2-C6-aBcynyl, C2-C6-al kenyl,

C3- @ehytslim@pleydlqnﬂ@-, Cox 2rcycl oaI kyl - G - Ce- al kyI ,

heteroaryl, G -C -al kyl-heteroaryl, aryl; Xis

sel eafeRth Eﬁ%}aﬁehéanztﬂ &m&ﬂcueds ehsid 611150@/611&111( aﬂdehyll or alkynyl

Q C -al kyl hal'o, C2-C6-al kynyl’, ~C2- C6- al kenyl,
méey- @oa&lWom@s@adeaﬁlolny mwr@tomect% framidhe g{oup@o(r,slstlng of O,
S, %Sa%g%ﬁl kenyl, O C 3-C7-cycl oal kyl, CO-C6-al kyl -

cycl oaI iyl, C3-C7-cycl oal kyI C 0- C6- al kyI S—C
0- C6- al kyl , C1- C6- aIkthanO C6a|kn
C3- @ik @Ry (branchesh opgnbiapghed SCY@@ @Bacysik ﬁ(b’é(al@nyl alkeynyl;

2558 3 R oG IR B e Mg g

R”C@m@eﬁﬂ Xy, ONs8RE,=OF3, CO=W6@R|’ k@(*WRCB) C(‘W)SR’ alkyl,

o P st o o
Nﬁgo@g £4=0) - NR 9, C0- C6-al kyl - NR 8- C(=NR
%? 5 C6-a kyI (C—NR 8)NR O,
| | kyl, C0- C6-al kyl - C(=0) -
NRS%aﬁgXtﬁé%ﬂmﬁ%& 8%8 ky? c{ NOR 8) or %479

CO- C6- al kyl - O N=CR 8 substltuents R8, RO and R10 are
each i ndgzgendent sel ect e®’ n}<t group consi sting

of hydro ionally sub ed G -C -al kyl,
Cl- C6- al C2- C6- al kynyN, -al kenyl ,

C3- C7- cycl gal €3-C7- cygh G -C -al kyl,
heteroaryl Ril kyl - het eroatyll, Bryl; Bl represent

| ndependent I yRC‘%r N whi ch may '?ur'? her b e substituted
by Gg groups; @ groups are each(ipdependent!y
sel ected fromthe group "consi st | ng of h¥ydrogen,
hal ogen,, CN, OH, nitro, an optionally substituted
Cl- ef@nkyl G -C 6-al kyl hal o, C2-C6-al kynyl ,
C206a|keny| OG-C-alkyl, 0-G-C 6- aIkthan ocC
3- OR laik KAy phosfhaB 8¢ fhosphéuety (mclmdﬁg 10630 &1y| or t@Ehdsphate or a

ok e FTCT O (R e M
sugg%eﬁ?g e%ﬁéf Oa@}l&)ﬁk %yl%r %lr*ﬁﬂh(?fl Qﬂé@%neytl elp((:)lgcrhg}g methanesulfonyl and

behzeylewha'eml the @hehyl atdupl is hptl@taﬂa(rsybstltatpgl Mlth@l@rqﬂmor@substltuents

I LT e T N e R

'1 {ET ¥ReMdRE 8l BRSsphOLie Bhaabidey Gbide Alcbohfdiededal gbtide; or
t érocycl oal kyl orheteroaryl ring; wherein each ring

chpl@stapﬂ; anammly alliyJ of the forsgding imayt kedOvinkpd at the ﬁnﬁ@sptém@whe ring
hal ogen, CN, OH, nitro, an optionally substituted Cl-
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Ce-al kyl, C C6-al kyl hal o, C2-C6-al kynyl

C2- C6- al kenyl, 0-C 1-C6- alkyl, O C C6-alkyl hal o,
w@@0@d2al kynyl, O C 3-C6-al kenyl, 0-C 3-C7- PCT/IB2005/002768

cycl oal kyl, O G -Ce-alcyl -heteroaryl, O C-C

6-al kylaryl, C3-C7- cycloal kyl, C3-C7-cycloallcyl-CC

tr%h%‘g?é# 82{1%/ ?hﬁ'ﬁﬁ&lﬁiéﬁhg%l:%abg ﬁa@mgaér&y that, in vivo, provides a

t eroar het er oaryl ,
compotind vheeiyR' isindspendenttyt @Her @wbmphaﬁeo 5, R11, R12
and R13 are each independently sel ected fromthe group

CONghch! RNEhdOR’ m&@?é}ﬁﬁﬂﬂ STHOPIH, Hagd, INozstzt, N CBINGr CH,NH,,
6-at kyl, Cl-C6 | hal o, C2-C6-al k

OGN b, CESNIPTDy thmylu),z, SHOR ek ik g

Oy G o, 2B SRR St CREE Gl BE LS T SN D5 s

ot Raey %1&&1@1@3 erg—Oitn?? hmwlaaugﬁ@l h r(almma)@R“ LOR(ICH2)-C(O)SRY;
racem ¢ conpounds u e 1 nai,\Vvi a 10
-O(pdtenyl)) n C&:rmhélos‘?f’ef e(@é@m%et ?F{Jhb nf&é\@mg(o)NHR
CtD ?ﬁmﬁgﬂ? C@)(BI'@@ b@p@?ﬁﬁ oﬂg\%&iﬁ?‘}; élﬂ)@tlt%[e% daBRYc§SI8 HyBially a

3- phxwﬂmw chtbatydticaringpuetb|as, sal exanwyldr at @s.prcysloblirglamino), an
of such_ co

i hacoE g e B8, 0 a1 BB 680 i
On%yal i g giaé oiﬂﬁ%rk Whgﬁ%'oﬁﬁéﬁa@ %meﬁté&'tl%@er@ﬁl (typically a

het@ﬁmﬁﬁnaidﬂyhg NRiBgRene 0O nose §), lSyilind/CMFE @(om@) RCG s wycloalkylamino,

w315 Rt 5 L L PG VBT . ey, o

C,! 4atk%y1805 Fgu(@ﬁﬁsﬁy 109, falidy M, b)lQﬁndylo@rb@»hyloxy,catyﬂoﬂﬁddtbdnyl Cia
het érocycl oal Kyl "or heter oaryl rin wher el n each rlglpﬂ%
alkl}@rmpo,l omi@ﬂqu f elkybhamingy b Bvinyed WENORISD), ndSoRivg

o B RRED: GRALFRE By Xy, PR s ot

O- %ll(ﬁlimléﬂﬁ&?dgylowe%c@@ @Jlaﬁ@mwmch@h@ Qoﬁfealdﬂyyl) O-<ifonate ester
a al 0 a

inahding @Pagcyb bb &-Rplalky- se}f@éyla]FIRl}lﬂlqgeéépgg?IWIﬁ?%%fE apd (%-benzyl

LB G oy FAUD BRI s g

doGritollyih . th©deBiitionasfydn atyéteivenahsrbin; GDC(0)0-aryl; ~OC(0)O-aralkyl;

oSl Sl Pt b IR 1 G

n I t | cartehyr
m‘gmf‘g g"?‘hg I%BS %1718&&? lgg‘:ééy@ﬁgés%g a&?g | %gi:éﬁyﬁ;ar e an

Oﬁnhdad(pépudae()ehmimdycthole@teﬁﬂ ar letlien @—énkﬁﬁ pharmaespticalky ia@ceptable

sel ected froman optionally subst t ed
leciiE Eveceai P narotie: GPOTn R R Tntpthbenty H or
phbgtqﬁ&endent ly selected fromthe group consisting of
hydrogen, hal ogen, CN, OH5 nitro, an optionally

o Gt Zfa%nﬁ%pe%eaﬂ%éyahw&%l R e
0-C 3-Cr- cyclo O G -Qalkyl-hetero G C
6- caRly|Rir gnd &nl@pamdwtym%%# g‘iﬁw L GF, Br L

opggef(ﬁyé%g Fégg%@oo%gn y?’{ﬂﬁs\ﬁlltuted a el%l}élrotr) aagkynyl -CH,OH, alkoxy,

CHER, eCBIaNyJ CHCN, (CHz)mC(O)OR (CHz)mC(O)NHR ~(CH)nC(O)NR")z,
-NH(alkyl), -N(alkyl),, -NH(acyl), -N(acyl),, or C37 cycloalkylamino;
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C6- al kyl - heteroaryl, aryl, Oaryl, G -C6-al kylaryl,
C - C6-al kyl hal osubstituents; q is an integer from1l to
W@ 200000922 and R are each i ndependently sel ect eRICT/IBM05/002768
t he group consisting of hydrogen, an optionally
substltuted G -C6-al kyl, G -C 6- al kyl hal o,
?6 ﬁkw | LOﬁ'Z'I@;i(aCFge DM, (§3Fq’5’f Gy, @l fopkiondIBr substituted
cycl oa

het er oar

alk§, - @mhﬂylsuh&tm«baaﬂydnyl @ry&lkym&LyBNVn‘a@f BELAOFN-QR Yealkoxy,

(éﬂg"r*(g@%égﬁér s aﬁg (;))22 P glsu%&?((gmt yaﬁ(g Zlmb|§ corrpo(gIrI&%“‘l\]HR4
(d@{&'}mﬁ@) BTy @éﬁiau?mhborrers as well. In a second

aspec f he conpounds of the present invention are

represen r t.he linker is

speé%ells ?eggb%ﬁ M%’r%lﬁ%ﬁ%hﬁgqﬁggg&& cted

bel owi | - A3-a2 Or a phapnaceutically acceptable salt,

hy dPatieChls Cs@Hy et €-1810%% ch conpound Wherein R1, R2,

R3 and R4 are each independently sel ected fron1the

gr ogpchomrisimdepengendy Glylderdyen, hal ogen, an optional |y

subst ituted C].-C6-al kyl, Cl-C6- alkyl hal o,

I F[—QE ¥ RuRdOC, LatkeD tik¥dity substituted

NR5 kW By hﬁp(ﬁ?fﬁﬁﬁm% 55(=0) 2 1R6 sug?tltugkts

CZRSaHmnﬂleoar @2 eaadlwnyihd épe nGNnt CHE¥| eCHa, f C6hNFhe CHoNHCH;,

oS T Bl G OB CRDIA0R! e, crtr, crec

CPE?JP?be@QCMI cﬂghe)r oa@(%bl )2(&NY,! ; haRshllggy pSBﬁKIﬁnyEaC}taloalkynyl
i nde eqthlzﬁ(gse ected fromthe gr ou(s@;on& stin

(T SEBRR B eadh “Ofioecse O ORIGpr D dRFT i1, 8(Rkeny), CFs,

a0, N oy S I eSS 1 (EHORCONHR'

((@@z)m Jz N6/ B8, %y&lsilkylu:&mics and W]Seramhe nptﬂxgmit sﬁbsbmutmns on
R and R are each_i ndependen&a sel e ted fromt
aﬂ@’ﬂ oﬁl%elb’b AaBd/et a\lfgnﬂfmmbs% GgeRT THRe ﬁ%’g Xy, amino, a oxy, or

t I het I
ry érk%se(% a%m 4& OXI g‘?ﬂaﬁbﬁe&gsegent el ﬁ\r/gﬁtrl)/on
i ncl.udes th S|bI stere0| rs .and..i ncl udes
onl R ”q N tczgf%??ﬁs ISR ST EOR LT P JY B A S form an
opﬁ§né’l@l dubstitBted 3t Q37 WlEndReCaturktB® of ANSAAKREE rifE tKaJ_ﬂ 8ptionally may

presént 1 nvention are represented by Fornul a
hawh enedmmortechetrsoadoms ydedted frpmghe group gonsistmged |Q, |SeEtI &d;
in the formula Il A4 depicted below I1-A4Or a

phargggc autd makpendaabert el €3 alktyl Hm ra8ide, &fans OCNailkenyl, Cos
of such conpound Wierein Wis a - eterocg?ch

alleyinyly Brovingl, @rBgethyi -etPKyehl: &@)Q(’@m #lyDp oRacyl), -O(lower

S0 BRI, D R e )
NH(hd?DengiWe}rﬁlk@QL&ﬁt—Maéyﬂ)grmﬁhe group consisting of C,

O and S; provided that Wis a heteroaryl selected

f 1 oyt DG o HeBH Pon@fiti § & B4R stereoisomeric forms thereof.
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the C3- heteroaryl, heteroaryl, C-C
-al kyl -heteroaryl, aryl, Oaryl, Cl-C6- alkylaryl,
w@reoewembkyl hal o- OR 6, C3-C6-al kynyl - OR 6, PCT/IB2005/002768
C3- C6- al kenyl - OR6, Co-C6-al kyl-S-R 6,
O C2- C6-al kyl -S-R 6, Q0-C6-al kyl -S(=O-R 6, COC
2- Conad K))ﬂ‘th%(nn Reb&difRnt6- @hl@bhn@()i:@bﬁnﬁﬁ (i), (iii), or (vi), or a
O Cl1-C6-al kyl -S(=0) 2- Re, Co- C6- al kyl -NR 6R
ph@rrw%caélm wealt @urehug rfh@W 15@%@)@@@%
C0- C6- al kyl - NR6- S(=0) 2R7, O Ci -C 6-al kyl - S( O)2NR6R7,
O G - C 6- gl kyl ZNR6- §( 0)29‘?7 - C6- al kyl - - NR6R?7,

Co- C6- al k NBt —0) 06 al kyl - ) ZNR 6R7,
QC 2- C6p C6- al kyl ﬁer
Q) C6- al ky (P 6, @ aI kyl - R 0-C

- C6-" - *O) OR 6, QO- CGRancyI C(=0) - Rs,
06aI|yI ®-R 6, COCBa(lﬁ)/I-NRQ)rC(O)
CoOGaIkyIOC(O) NR 6R7 or Co-T6-al kyl - NR6C(O)
NR7R8 substituents; wherein optionally two
whSiEiSt i t uent s are conbined to the interveni ng atons to
forma bicyclic aryl, cycloal kyl, heterocycl oal kyl or
het eAgBayd Yy ey indépendéntlyesdh; raloggnj ORGHE(OON HO}R’; S(O).R'R”;

NRYEL 8 CHRE st MLRAnR | adspaadep BxdeoReh | aicyiminos

dl@l 4adllk§>1jam1ﬁ$ @(feéaé}}&]/dahl@h@mn@@ ﬁh Ky nl){ |cy015520rcﬁzycllc branched or
m@ra@@h@d klkmly aﬂcemylcalkym aryl; l@e:ﬂlyyl h@el@csclmorc& @néﬁ talgen together

W@% cg?q? %tloh%t %&%@ﬁ é’l areI % z1che<i’1 | kég ?‘51% 4 — 7 membered

ca%c?ﬂu@i@le%dy}éhc GhgGRith &ielwdveat that A and B may not both be H;
O Cs- Crcycl oal kyI d Ce-al kyl, O-heteroaryl,
hetei g5y§ Nl or E8 h.kyl - heteroaryl aryl, OCaryl; R,
R and R are eéc [ n €pendent |y sel ect ed fromthe group
consi st| ng rogenp, an optionally substituted G -C
- al K§AFh Vg i Pe el V%‘PYC&{GZ C6- al kynyl ,
C2- C6- al kenyl, C3-C7-cycl oal kyl, C3-C7-
cyclaah ki1 -a@i- K’ - mﬂkgﬁlndeﬂtb)t ay d‘ar ¢hao cyclic or acyclic, branched or

ubrip v, AR Rl BN ralin K oREE i acks aryt

h&ér@éi‘ﬁl Odéﬂe‘ibc%/‘clé1 Gaocyde:, arm@o@rcld ré?.rdue BFt gefl{er Qith fhe atoms to

further be substituted Am gr oups;
which themrcr sitashed mpy dornla 8 o 75memb¢r9d s;@nbe@xcéld of hefgragpiclic ring;
optionally substituted G -Ce-al kyl, Q@ Ce-al kyl hal o,

C2- Ghch WK1 illepebder@- @) k@R WR’; O CO- C6- al kyl ,
O CI Ce- at kyl hal o, OC 3-C6- al kynyl O C3- C6- al kenyl

CHTy R 0 8, ol

aIkIan al k C3-.C6- al keny
y qplpayqnyé)r @6 u%lpxé%heg( qydlc OFfC 5}[19& allge(xgb)or alkynyl
m%{)%mglﬁﬁ %ﬁéfzsé\!ﬁ 19ast (99: ﬁ@eﬂ&&?o%ﬁ&%@ed%ro?n the e groun consisting of O,
S, a@bPalcyl - NROC( O) C0- C6- al kyl - CIZ( =0,
C0- C6-al kyl -C(=0 -O (0-C6-al kyl - C(=0
Q0- G@h&blhyaln '\ﬁaﬂclﬁﬁ-c@ml@m@ecpﬁ:zghé%f 28 Fe = 1NEik8n 1 allynyl;
CO0- C6- al kyl'-NR 9 O-NR 1 Co6 aI@I;yI F¥ y S
arylp)as; ror, ardifylCsay| mgtlonally be substituted with one or more of OR’ SR’,
NR’R”, halogen, NO,, CN, N3, CF;, C(=W)OR’, C(=W)NR’R”, C(=W)SR’, alkyl,
alkenyl, alkynyl, aryl, aralkyl, acyl, heterocycle or heteroatom selected from the group

consisting of O, S, N and P; and

26



(C=NR 9) NR 10, Co- C6-al kyl -C(=0)-0-Co-C 6-al kyl,

C0- C6- al kyl - C(=0) - NR9- Co- C6- al kyl, CO-C6-al kyl - C( =NOR
W@®@2006000822 C6- al kyl - O- N=CR 9 substituents; R, RIDIBE065/002768

R11 are each independently sel ected from hydrogen, an

optionally substituted G -C 6-al kyl, G -C -al kyl hal o,

Ca- gpqwCG al kenyl, C3-C7-cycloalkyl, C-C

-cygllsoﬁ [mfbyélI\é) ) het er oaryl ,

G - Ce-al kYI het er oaryl aryl, het er ocycl e;, Bl and B2

..1

are eachRimdependent|y selectedeom-C)—(C-, - C(=0) -,
-S(=0) 2-, - ' whi ch may le7th be/ supstituted
by Gy gr ®RIpS; Rips are each i hdependgnt Ry

sel ected fromthd group consisting® n,

hal ogen, CN , |ntRroO, an optionall Kz sul

Cl- C6- ai kylN—C REe- al kyl hal 0, C2- C6-al kyhy

C2- C6- al kenyl , @g) Ce- al k‘ﬁ O Cr Ce- al(kyl halo oC

3-C6-al kynyl, O C6- al kenyl, O C2-C6-al kyl - OR12

O C3-C7-cycl oal kyl, O Ci - Ce- aI kyl - heteroaryl, O0-C
where@8- al kyl aryl, CO-C6-al kyl-OR 12 , C3-C7- cycl oal kyl ,

C3-C7-Cyd Cal | Gyl -C1- C6-al kyl,

O Cs-C ycycl oal kyl -Gi - al kyl, 0-heteroaryl,

het @t gg P, ROR7 QR ahiey N eherapak efingl oveO- ar yl
CrCe al kyl’aryl,” ' Q Ce-al kyl hal o- OR12 ,

C0- %Sﬁ llgysbl;@s (%zlﬁ-lo@(iﬁ%aﬂ% %Js,(h%&ﬁjél n optionally

two substituents are conbined to the intervening atons

to fos dob2edd ic aryl, cycloal kyl, heterocycl oal kyl

or heteroaryl ring; wher ei n each ring is optionally

fur&h @rut@mmd, iehatit@thenictand itefeoisodepie foimmt thérgdf, ogen,

haI ogen, CN, OH, nitro, an optionally substituted
alfy| 1GarHeRsalskany!,  C2- C6-

al ken‘?éP,mathsc%Hm K 1&6%9 eyt kyl hal o.

O C3- C6- al kynyl, O- C 3- C6- al kenyl,

O C3-C7-cycl oal kyI O Cr Ce-al kyl - heteroaryl 0- C 1 C6-

al kyl aryl, C3-C7- cycl oal kyl, C cl oal ky
- al hyh, ﬁfth Wit .enéapdu@@t,kay porgp@ndaqei;‘ﬂed mg@eegrggp )gpns1st1ng

o BRI o Y BBy, 4l O o ot

préﬁg@pendent ly selected fromthe group consisting of
hydrogen, an optionally substituted G -C -al kyl,
Cl1- C6- al kyl hal o, C2-C6- aékyrwl C2- C6- al kenyl
C3- C7-cycl oalkyl , C3-C7- c)QaI kyl - Cr Ce- al kyl ,

het er oar y\, Q\-CG al kyIA- ro ryl, aryl may be
;’gl'hi pr esent _ i ncl u/ﬁ

an N- oxi
$ONEr'S an i ncl udes not sf\Y’l\a e ¢

possi bl e

conmpounds gbut the individlial enantioners a

Particul arl yijppr ef erred comfiounds of gthe present

i nvention are conmpounds of Fornula HB HB O a

pharnaceutlcally acceptabl e salt, hydrate or solvate
®lBych conmpound , Wiereinis a 5., 6- heterocyclic

ring containing a N adjacent to the et hyn

whi ch B emdyYireachdpdépenddntly, isél;thatnganiiPRh Sééﬁ g%ﬂgi; S(O):R’R”;
N e S e £ TR BT s WRRE: BLAMINRRs Cusallylamino;
di(C;4 alkyl)amino; Cs. cycloalkylamino; NOz; Ns; Ci.10 cyclic or acyclic, branched or
unbranched alkyl, alkenyl, alkynyl; aryl; aralkyl; heterocycle; or A and B taken together

with the carbon atoms to which they are attached may form a 4 — 7 membered
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group consisting of C, N, Oand S; provided that Wis
a heteroaryl selected fromthe group of fornula: R1,
wWeR20068M92R4, R5 and Am are each independent|y BE&l/EB20e&d02768
fromthe group consi sting of hydrogen, hal ogen, CN,
OH, nitro, an optionally substituted G-C -alkyl, G-C

' rﬂé}%{?ﬁ&} th&@atddr 1t K8k, BQnb¥ not both be H
Car%@}}é?{{irl? }%gyéeﬁg | ha 02-103 Co6- al kynyl , %C 3- C6-
smmllﬂaﬂe‘qnb],y, O C2- C6- al kyl - OR 6 O C3-C7- cycl oal kyI o

C6- al kyl heteroaryl, O G -Cral kylaiyl, '

Q0- £4; & KYNRG%r@Rﬁg Cr-cycl oal kyl, C3-
Cj-cycl’oal kyl - CI Cd al | cyl, OC C cycl oaleyl -Cr C

ero h noaryl
_al R%ﬁlh‘{nést% %’a?P‘? y&?] Fbﬁo aryl , 01 ce al kyl aryl Cr
C6- al kyl hal o- OR 6, C306a|kynyICRGC3C:6aI ){)
OR6 cadlio RGpang |B/| 1@eRg1de nlyas 4 a(Ijlklyl cyeligy @ acycli, ranched or

un%m%d%b%l a‘ugé(nyg) B@le h@%u%f %yl?ﬂ?’z: N%%M o; NQK/I@)E&SCN acyl; aryl;

hetcbafs; Bétkiok M%o@e@?aﬁ&cﬁh@ﬁlreﬁﬁleﬁ R to@Bha@ewih Klyd atoms to
=) 2NR6R7, Co- C6- al kyl - NR 6-S(=0) 2R L
by pte atipchefl gyaiRuD 23 TY IS §%f?af%ﬁy%llc§fﬂtﬁfeé%ﬂ°llc rng;

CO- C6- al kyl -C(- O - NR6R7 Co- C6 ancyl - NR6C(=0)-R 7,

O ChadB6Waik kndep@(deily ARSERANREC 2- C6- al kyl -

6C(=0 -R7, CO0-C6-al kyl-0C(=0-R 6, CO-C6-al kyl -

= @lch%SQnde@e%@?Oah kyb; O(=0) -R 6,

O Cl1- Ce-al kyl'-C(=0) - OR 6, COC6a|ky| =0)-R 6 5

Co- TR bragp i e Sl a°§ i alh%‘ A Hpf alloymy!
mdyRpE8naAlbcinjrise At Bastwhe heleroatph selbeted ﬁromv!he group consisting of O,
substituents are conbined to the intervening atons to

S, NoméhBs bicyclic aryl, cycloal kyl, heterocycloal kyl

het eroaryl ring; wherein each ri ng is optionally
f ur tWiereis uhg thrinched onuhbratielfedi nykdmemrdmyphhyﬂqybgpék\enyl alkynyl;

ot it I 4 o o, s
N%%%oge » 0@1«3' 1§¥ |3CO% @(QW)(@RKYCPEWWR R”, C(=W)SR’, alkyl
lon G 2l Gl KO IbeErast g itresioay seected foom the group

al kylaryl, C3-C7-cycl oal kyl,
copER L LN RPEEE o o kyl Yooy

O C3-C7-cycl oal kyl - G ~C6-al k I, O het eroaryl,

het & isaithtr, foanula@BDa (K1) ondti&hoaryl , aryl, O aryl; RS,
R7 and R8 are each independently selected fromthe
group consi sti ng of hydrogen, an optionally

substi C 6-al k! 1- | kyl hal o,

C2- C6- a C2- C6- al kenyLX 7-cycl oal'ey , C37a3-
cyclBal k ~@%6- al kyIR?” "y X
a - - het er oaryl 72, 73, RFA\Z5, 5

Z7 and Z@:2are each i ndependent RS’el ect ed fro

group consisting of -C=, -CCGR -0, -N5, -N- or -S-
whi ch mayviurther be substi (Vllgd by 1 to 5 Am ¢Vidlps;
mis an integer from1l to 5; X is selected froman
optionally substituted G -C 6-al kyl, G -C6-al kyl hal o,
WIEZEIs- al kynyl , C2- C6- al kenyl, O C0- C6- al kyl ,

O C Q al kyl haI o, OC 3-C6-al kynyl, O C3-Ce6- aI kenyl ,

O CRICR? ®/5 ROBRK R, anGR Careadlkad deBnedsbas?; cycl oal kyl |
C3- C7-cycl oal kyl - C0- C6- al kyl, S-C0-C6-al kyl, Ci1-C6-

X is O, S, SO,, CH,, CHOH, CH-halogen, C-(halogen),;
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al kyl hal o- O, C3-C6-al kynyl - O, C3-C6-al kenyl -0

C0- C6- al kyl -S, CO-C6- al kyl-S(=0, C0-C6-al kyl -S(=0) 2,
wW@00000@IKyY| - NR9, C0- C6- NROS(=0) 2 > CO- C6- al kyPeB(B20)5/002768

2NR9, 0-C6-al kyl -C(=O -NR 9, (C0-C6-al kyl - NROC("O),

CO- C6- al | cyI oC(=0), Q0-C6-al kyl-C(=0-0 C0-C6-al kyl -

yl -NR 9-C(=0
- %IS O%cd(( =0) - NR9, C(co )06 al kyl - NR9- C(=0) - NR 10,

I - NR9 NR 10
(@gﬁéwésm B2 rraaﬁrw%” i g i Hrigt,
C0- C6- al kyl -al kyl
C0- @Bcepuithat Rg%f&sﬁzmr S@bc@aw&mﬁ s -N=CR 9
substituents; R9, R10 and Rl11l are each independently

sel ected fromthe group consisting of hydrogen, an
opti onal ly substituted QCe al kyl, Ci1-C6- al kyl hal o,

cy CI 1 aI L’J@( EJML‘?%%P&%F%%M Y cor apgﬁfx@gelgé/t% A3 FofBulG (1), (iv),

or G); 6iea plhdtmlaedmtﬂt}oarcyﬂ)tabla i3t or medmgdhgred@;s pEeyidad.o,
Z11 and Z12 are each independently selected fromthe
group consisting of -C, gC&, -G, -0, -N=, -N or
-S- whic mayqurther be ub,d.tltuted byr 1 to 4 €V

gr oups; I l{)os are g nd pendently d from
the gr SI sting of h hal oge

nitro, al |y subsgltuted Cl-C6- a ‘IJ\A

G - OBaIkyf{han C2- C6- al Kynyl , C2-C6-al kenyl ,

O G - Q al kyl(ii) O G - C -al kyliMhl 0, O &3- C6- al k(y)nyl :

O C3- C6- al kenyl, O C2-C6-al kyl - OR12

O C3- C7-cycl oal kyI , Od-C -alkyl-heteroaryl, 0-C 1-C6-
WREFRH aryl , ©0- Cs-al kyI (R 12 , C3-C7-cycl oal kyl ,

C3- Cr- cycl oal kyl - Cr .. ,.

O CA.B gnd ek |1k@qpenylen@§ laﬁk;halog@l HeR & r¥@ny S(O):R’; S(O)R'R”;

N %l%1 %%l‘“%&a!- *«%Wyfﬁa o S&i"i‘??imﬁm O alkylamino;

dl@ 2 GBeyd)alyingy: | C QR yERalkgBmEheaN@ey; -GR, tfklic or acyclic, branched or
-C6-alkyl-S-R 12, OC 2-

un@gm@edazp]k% alksensd) alkynyd; argy; @2611@5 gcptgr)?py%? _Qlj)A gnd B taken together
N

caffdcGhicadriptor@yelD) rid RUBRES cava@dHE6A ik mayRotbotsbe &)
2R13, OO O6-al kyl - S(=O) 2NR12R13, O C2- C6- al kyl -

Nmzz§0@ A3 0y CRAREG- al kyl - C(=0) - NR 12R13
Co- C6 aItyI NR12C(=0)-R 13 , O Cl-06-al kyl -C(- O -NR

12R13 2C(0) - R 13,

Co- GBY] F@déEfm%iLlﬁ%zNﬁc - C6-al kyl -C(=0)-OR 12 5

O C2- C6- aI kyl - O(=0)-R 12 0. G- C 6-al kyl -C(=0) - OR 12,

00- @Bclal Ky and RZGpdependentycis HosCata Fyelig opyacpelicy branched or

"n%oﬁaﬁfcge%%&% %@Rnér ﬁ]%nﬁ@% @i@%% - N MFedReyl; aryl;

hesetbatl; theenbs/clepeatbetyclgpimian abi@r&We;soﬂa'&igbiﬁlaEmi& the @toms to
combi ned to the intervenin rrs toforéinagic¥clilc o
whicl fheyeayeptighed may faees oc cm %911 cgboqstie Pp AptgIocy e nes
wherein each ring is optionally further substituted
wi t heath 3 isnidégrendenty Oy]joodli; hal ogen, CN, OH, nitro,
an optionally substituted G -C 6-al kyl,
Cl- ynyl, C2-C6- al kenyl,
Céeﬁhgyﬁee%&gf%%rcée:qaﬁk%yl hal o, O C3-C6- al kynyl 0-C
3 C6- al kenyl, O C3-Cr7-cycl oal kyl
O @ Ce-al kyl -heteroaryl , 0-C 1-Ce6-
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al kyl aryl, C3-Cr7-cycl oal kyl,
Cs-C y-cycl oal kyl - Cr Ce-al kyl, 0-C 3-C7- cycl oal kyl -C*"C
WO 2006900920 het eroaryl, heteroaryl, CC PCT/IB2005/002768
6- al kyl heteroaryl, aryl, OGaryl; g is an integer from
1to 4, RI2 , R13 and R14 are each independently
sel or alkynyl
So! Sty AP QB ERS, 3 110yoy MOSRIEAR, or sty
m@%;ﬁﬁnﬂl;kquﬂg@nse @PRle@8-cmk mew;daxormselerzect fromoht @mup o@am@mg of O,
é]yag]fiﬁ)al kyl - G - Ce-al kyl, heteroaryl, G-C
S, &t het er oaryl , aryI Any N may be an N-oxi de; The
present invention i ncl udes bot h possi bl e_st ereoi soner
and wheotindes bnwtcheth oy unbreaelied, eptisoumsychuelivhealkenyl, alkynyl

|nd I dual antioners t mofel > »
o puRtE N e SPBsaHy phoubiirbe S BRBRE melelBF O, SR,
NIE’@&’ Mgy gbh BN@)E ICN,NN hEFRe CesWIQR! | C(#WD\NRSB(’St @(ﬁW}SR’ alkyl,
speC|f|ed ‘as in the formula I Bl depi ct ed | ow
all@nyla aﬂwavhméu aﬁaﬂqﬂ I%Wbé@@m%keorsfsﬂtﬁmatﬁ%?% om the group
soltvatgfd)fS ?\]u ound Whereinis a 5-, 6-
CORET IS yCIPc T ng’ containing a N adj acent to the
et hynyl bond, which ring may optionally be fused with
a 5RBr 6- rrenbered ring containing one or nore atons
i ndependent ly selected fromthe group consisting of C,
a‘nd S; provided that Wis a heteroaryl selected
from t\ne group of forInuI a: the C3- NR7R8 ubstj tugnts;
wher €i n>pptRonal | i tuents nbi n
the intellvening a rrB t forf a bi cycli aryI
cycl oal kf/l het er ocycl o@l kyl or het€fo 5 ri ng
wher e(® each,ring i s@ptionally furt he(r%1 substitute ,
with 1-5 i ndependent hydrogen, hal ogen, CN, OCH, nltro,
an optionally substituted G -C6-alkyl, G-C
C%— C6- al kynyl , C2-C6- al kenyl,
| 4 O CrCe-al ky} hal 0o, O C3-C6-al kyhyl, 0-C
OCSC,J | oal kyl , O CrRCHN OR'
- ] Qé{ aryl, C
C6- al kyl ar CH@S C7- cycl @l Kyl C3- C7-cycl oglkyl -G - C
6- al kyl, C3- C7-,cycl oal kyl=Gi - G 6°1@l kyl , >
O heteroaryl, heteroaryl, G - C6-al kyl -heteroaryl,
wher¥ini O-aryl; R6, R7 and R8 are each independently
sel ected fromthe group consisting of hydr ogen an

?jgt I(%gﬁll iﬁy?bﬁt’ ﬁl@%&g{lgﬁﬁ’cﬁé%% %1 Q:ly@fé h@ilaﬁched or

urgya&igeaai .kl%(d_yﬁ arlfeﬁylﬁam?ﬂ halb,eomﬂqarm NHMe N(l\/ée)zz, CN acyl aryl;
a - het er Qar Yy
heferogl IESTEe] eea?ewopﬁ%paéﬂ%'@ rﬁCZCi/lf%Sézusc b tpeFihs i Hroms to

frormfr s —Ffmembere@Pcarbobyolic-dNhetfocystic ring;
W cgﬁ%ﬁg%ﬁp%&a&)b% substi t ut egrebfarl tb\l](;o 5 Am gr oa’ps &

mis az? ,froml to 5 X is selected froman
opt i b =|$°§ tituted G -C 6-al kyl, G -C6-alkyl hal o,

R’” is H, OH, SH, halo, optionally substituted C;.4 alkyl, optionally substituted
C,u alkenyl or Cp4 alkynyl, N3, CN, CH,CN, CH,N;, CHyNH,, CH,NHCH3,
CH,N(CHs),, CH,OH, halogenated alkyl, alkoxy, CF3, C(A”)3, 2-Br-ethyl, CH,F, CHxCl,
CH,CF;, CF,CF;, CHy(A’), C(A’)(A’);, haloalkenyl, Br-vinyl, haloalkynyl;
-(CHz)mC(O)OR4, -O(acyl), -O(lower acyl), -O(alkyl), -O(lower alkyl), -O(alkenyl), CFs,
halogen, -NO;, -NH, -(CHp)mNHR?!, -(CH»)mNR"z ~(CH2)mC(O)NHR®,
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C2- C6- al kynyl, C2-C6-al kenyl, O CO- C6-al kyl,

O d- Ce-al kyl hal o, OC 3-C6-al kynyl, O C3-C6-al kenyl,
w@@/o@p2rycl oal kyl , C0- C6-al kyl -O 5 C3- C7- cycPOHIBYHS/002768

C3- C7-cycl oal kyl - C 0-C6-al kyl, S CO-C6-al kyl, G -C6-

al kyl hal o- O, C3-C6-al kynyl - O, C3-C6-al kenyl -0
-(CHY5 , whéte GRe 3 ﬁ(yﬂa'l Slpndions on
@S RI g & %cloﬁkﬁﬁ{mlﬂ'a@i Co- 06- al kyl - S(=0)
all@Nmkml @6d/at RWH:@(I@)Y Roge OC@IIQI,@ haloggn, -hYNIF@g@( axgjno, alkoxy, or

-0 CO0-C6-al kyl -
“g&&)th@ g“’k‘f)y‘&a%%%‘éwné(”ﬂbl uog) _al kyl - O C( =0 - NR
CO- C6- al kyl -NR 9-C(=0 -NR 10, CO-C6-al kyl -
9 CeHNRItOBFNR ellantlcuxyer@@nmsr@wmsqr@?qﬁogymtﬁog
C0- C6- al kyl - C(=0) - 0- Co- C 6-al kyl, C0-C6-al kyl - C(=0) -
NR9- Co- C6- al kyl, CO-C6-al kyl - C(=NOR 9) or
CO- C6-al kyl -O- N=CR 9 substituents; RO, RL0O and Rll are
eachi r
cacy BRATERL b BhegEA LA 9880 B e Formuls )
(iv020r@61) adrkyphakrmadeRtica Il b e ahle saIOSr 1E3dmyg thayed L) lsypirovided:
C3-C7-cycl oal ky-Ci -C 6-al kyl, heteroaryl,
G -C6-al kyl -heteroaryl, agyl,y heterocycle; Bl
represengs ifvdependently otk N whi ch may further be
substi t ut L{y (€] grouw{?%g?’oups are ea h z
independékt y $elected fr group CNAJQN
hydrogen, N kp&w, CN, ()—|R nitro, an optiT u\y/k
substituted G -C6- ai kyl C d-al kyl hal o,
C2- C6- al kyn§il), C2- C6- al ken%) O O Cgoral kyl , @G - c
6-al kyl halo 5 O C3- C6- al kynyl , O C3- C6- al kenyl
WI%CIZ C6-al kyl - OR12 O C3-Cr- cycl oal kyl, O G - C
-éﬂgyl heteroaryl, O C C6- al kyl aryl
C0- C6-al Jkyl - ORL2, C3-C7- cycloalk

C3- Je%l%%ql a PG indgpendenyiiiH =1¥91Ctgee; RSO HRYREGOPR'RT
L BRI RORE X o . i

digzqal dnyyl)mmaho, . g@dl(ﬁﬂl@ﬂ&iﬂlﬂpr(mz C1C£3 c@ficadrkacyylic, GFnched or
uré%@g}% lgﬁ(g?y{l!z a&&a@?@%@?k&r@?@? oerA am% taken together
W@ e Qgr’b%hkwomg’( too)whﬁhl a'legcﬁecgcte@hgd’ lma3( T & ECLZ 7 membered
G -C 6-al kyl -S(=0 - C6- al kyl - NR12R1
cafbdﬁ&el(ﬁﬁordiekqtbeymm ﬁﬁgwath - oatﬁeaélthay A- @(dzBJ)nasznlzm Pe H;
CO0- C6- al kyl -NR 12- S(=0) 2R13, O Cl1-C6-al kyl -S(=0
2NRIZRIS, s, MR Car ety 12 S(=0)2R15

C0- C6- al kyl - O(=0) - NR '12R13, (0- C6-al kyl - NR12C(=0) - R

130 2R13 , O C2-Co~al kyl -
%gﬁﬁl‘%@&d@gﬁbg VP-0oc(=0) -R 12,

co - al k |- R 12, O C2-

al kyl -
O oeaeheRampagh R’(’;(m@jpe@@qlz 1 Cecgi.ég @,’q:llc @(_%yﬁpg 2I?anched or

wips e PRI St Fato BB NG KBl N(Mo)ss O ot aryl

hetfto 4361, dckardeyiie; LarbGEwD);- Nﬁnﬁz 3RiN resiclost o1t w@ﬁthsr witfiethe jatoms to
i.onal | t sbs |tue are conbi ned t.o the .
wiikh ey s HipcAeLREY £ B FRPIAIE of JerosrRlia rine

heterocycloalkyl or heteroaryl ring; wherein each ring
i s ogach Miad ingefendetiorOsylosiNR’ut ed with 1-5 i ndependent
hal ogen, CN, OH, nitro, an optionally substituted Cl-
C6- aéabuhlﬂrn@@péhhlsﬂtwl@lloorﬁ C6- al kynyl , C2- C6-al kenyl,
0-C 1-C6- alkyl, OG'-C 6-al kyl hal o, OCSOGaIkynyI
O C3- CG aUcenyl, 0-C 3-C7-
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cycl oal kyl, cycloal kyl, al kyl, O heteroaryl,
heteroaryl, C -C -al kyl -heteroaryl, aryl, Oaryl; qis
wa@apoosiomger from1l to 2; R12 , R13 and R14 ar ePE€HDB2005/002768
i ndependently selected fromthe group consisting of
hydrogen, an optionally substituted CrQ al kyl, Cl1-C -
al k t | alkenyl, or alkynyl
Ca- SRR A Kty R R i alkyl skenyl, or allymy
mabreipﬁomsllyydom;ﬁse @ leatt kyé htetoatopasetéctedifrin; thaxglyoum capgjsting of O,
oaggk oxi de; The present invention includes both
S, lgn ithl e stereoi soners and i ncl udes not onl y racemc
conpounds but the individual enantionmers as well.

In
s ec vihreirs pey branched ebmm@doﬁthﬁ@rpacygl@nﬁlkww@@wb ﬁﬂkynyl

re represented b ) )
ryﬁ1 §céy|l,o 15/ &3 lrrp%%gg iges sé%sggﬂg Jthn oﬁ@%r nﬁore of OR’, SR’,
NHRrMab@edd, BROJE NG t 1) QBA oB(=WYBR’, GC(=6W)NR R” C(=W)SR’, alkyl,
phar maceutically acceptable salt, ¥dr ate or sql vat e
alkgnyls abkomplo apbuaralyh @il Aetpyqcycly os_hetesoaterayselegied drem ‘the group

[ adj acent to the et hynyl bond,
CO%ﬁg‘ﬁ%?%é wa%gc%tﬁ%nal ly be fused with a 5- or 6-
menber edr i n t&lal ning one.or nore atomns
md@p’éﬁﬁléﬁta & &TR PPN gr oup consisting of C
N O and S; provided that W| s a heteroaryl sel ect ed
g I*fegroup of formul a: R3, R4, R5adAm R
eaqh |ndepend ntly sel ggtefl fjjomthe gr N
R onsiyst i TRY" of hy gerR' hal o% "OH, nitro/ anl
opti dnal |y subdtit CFCGRH()R G - C 6-afkyl haRo, 4
C2- Co- al kynyl, C2-C6\ _al kenyl, O Cr C6-al kyl,
O O @ al kyl, hal o, GC B-C6-al kyddl, 0-C @d06- al kek,
OC2 C6- al Kyl -OR 6 O C3- ' C7- cycl oaI kyl, 6G-C
al kyl heteroaryl, O C-C b-al kylaiyl, '
W}Ef)e}%- al kyl -OR 6, C3-C7-cycl oal kyl, C3-
C7-cycl oal kyl - C 106aUc¥ O C3- C7
1- coadh &/ an@% é’ﬂ‘%ﬁi’ﬁwe lbfe’fseﬁeagwo
- i€ Iy oV ARKERLe),
ungﬁdbéli(éldtu glﬁa{v%ere ohatkpo(%lam y tvvo subsfltue%f
hetepoddiln detctarytlep carbb@ytciﬂ!; rintigo atidnesitive;f aregethé W}tblth@ atoms to

BTCTERS WA E TN N -

substituted with 1-5 independent hydrogen, hal ogen,
CN, J@O, 8j ¢r]R’’an optional |y substituted
Cl.-C6-allcyl, G-C -alkyJhaJdo, C2-C6-al kynyJd, C2-C6-

g' k gy !]1? Ho(ﬁ:I QBI hal@ﬂ&%m@a% Vsul%’aﬁéd c:y |, Aidy), opflofially substituted
aJl cyn -
Cr hegyicioonth eyalimoicyNoe. N cGH:M o alyl CHoNER HENHCH,

CEREBly Lt by e AN SR B R B o i CEeCl

CHQ'UFS}” CIGERgt eCHY),, OEUPNAYLY| halelkenyl, Br-vinyl, haloalkynyl;
6-al kyl - heteroary

(RN Sty Cldomet b Ot gogpgsﬁﬂg}sﬁﬁ@#ﬂgvb CF,

hag elg%dr %l ols ptl @I)I ?(E_glﬁbst i_(gi Ee a'(K‘ﬁz)mC(O)NHR

(@HZ)QE@NME 515’ Cs 7 C3elGalkylyihm ad:ridyWh@e -th‘e @phbﬂa}lspbstﬂutlons on

h | kyl - h
alkﬁt ael{cgl?yrl and/or alkynylama be O%Ea %rr ?r{flor g halogel)( Hydroxy, amino, alkoxy, or

Cy(illcggll la(c::gfchc branched or

CN acyl aryl;

alkylthio groups or atoms taken in any combination; and

all tautomeric, enantiomeric and stereoisomeric forms thereof.
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Z2, 73, Z4, Z5, Z6, Z7 and Z8 are each independently
sel ected fromthe group consisting of -C=, -CC, -0,

WO Deos/080R2 or -S- which may further be substitup@diBg0s1002768
to 5 Amgroups; mis an integer froml to 5; Xis
selected froman optionally substituted G -C6-al kyl,

C - C6- al kyl hal o, C2-C6-al kynyl, C2-C6-al kenyl,
OCOOGaIkyI O G -C 6-al kyl hal o, OC:%OGaIkynyI

al ken 3-,.C7-cycl oal k
R e e oo 9B o SRRl w6t o,

iv bkt aceticy actktableahie ofpro crabk)!sl Wb vided:
S &?@%kgn -0 CO%OG aMI-S %E) C6- al kyl -S(=0,

00- C6- al kyl - S(=0) 2, C0- -alykyl NR9 00- C6- NRIS( =0) 2,

CD- Co- al ky1 - 8(=0) 2NR9, *00- Qo- al ky! - O) R 9,

C0- C6- al NROC( ~=Q C6Val kyl -

C0- C6- \£0) 0, ‘Co~gebglhy - O O)

C0- C6- al OOICOOGaIkyI NN

C0- C6- aI;!gyI -C(=0 - RR 10, ©0- C6- aI kyl -

9- C( =NR10) Nlﬁ;}l 00- C6- al kik) ( C=NR9).NRILO, (vi)

Co- C6- al kyl - C(=0) = 0- Co- C 6-al kyl’, OGaIkyI-C(:Oj-

NR9- CO- C6- al kyl , CO- C6-al kyl - C(=NOR 9) or
WherRiEs- al kyl - O N=CR 9 substituents: R9, RLO and Rl1 are

each independently selected fromthe group consisti ng
of Wy @ agkY, cah injepemieatly,yis #ibslogemtQRY’, S(Q@n; S(MYR’; S(O)R'R”;

N‘%%gg% y@ﬁ;@%@c@}w%y '%%“L)%Oé%e%ﬁf@ 1 Cy.4 alkylamino;

(hg?a QlSHaMlino; €, echikylanied; Qﬂ@? V; (C184 ¥clic hﬁtaey@féysﬂaﬁched or
represent s |ndependentlﬁ N whi ch may further be

unbuabsltedt alld dallsgnydradkymyl; pralkylghez’é@rp@%@ o1 éaemﬁ B taken together
depntly selected fromthe group consisting of
ayﬂ?ﬁg‘s‘ggg’ ?ﬂhal ogen, CN, OH, nitro, an optionally
substituted Cl1-C6- al kyl, C1-C6-alkyl hal o,

C2- @oisdPASAYR, oOCEREB” ,g{lﬁ)etﬁy lcarbop @farigs. 1y \p{l;,lph they@greattached may

fo% @@%g%@eﬁegc%fﬁ E@ é%%%%cy@li(gg?%lﬁi #€¥hveat that A and Bm

O Cr Ce- aJkyI het eroaryl, 0-C 1 C6- aI kyl aryl,
o0- Gedawwnd@@nﬁ?m% E@ré%R eycl oal kyl ,

C3-C7-cycl oal kyl -C 1- C6-al kyl,

O Csach R’cynd d&! kipdepende@tlyalskid; , COoheyadicoar yicyclic, branched or

S SHSEIEY: afor B0 S9E e MBS acss

he@oagl %E{&Yd?:‘&hl'e ia&zyc@ aﬁﬁn@'akﬁnﬂébld@? drltogether with the atoms to
1 7S-R . OC 2-C6-al kyl -S-R 12
widch B8y at«qttwlad:r@)y forma br@gn@nbfap«yrqrb@(y&hy opheferocyclic ring;
00- 06- al kyl - S(=0) 2-R12 O Cl- C6-al kyl - S(=0) 2- R12
CO- @ﬁcl@W(ié'ind Bl&Rig (PSC3r BR2al kyl - NR 12R13,
00- C6- al kyl - S(=0) 2RRI2R13, C0-Cb- al kyl -

NR
12- C%Q‘Z;‘g“ﬁﬁég?ﬂﬁﬂ%ﬁg(&&q’i kal’ S(=O0) 2NR12R13 |,

Co-Ch S 0 RS 58 AR

m%a@ @1%?3 %’h%t (ﬁie"h?él[e(r}%mgél'egie& #rom &}:123 g(rs;up Rcoilsélstmg of O,

S, G4 F6- al kyl - C(=0) - OR 12, C0- C6-al kyl - C(O) R12,
OG-C6-alkyl-C(=0-R 12, CO-C6-al kyl -

12- Qg %mﬁ@l@%q{ntsydnl%d%&)% B43161, alkenyl, alkynyl;
CO- O(;(él;regié k)%}}ng 1ZEC(T O - i 4ysbc:¢,t [ t%%nts 1lewhaer(z:nlyn a’ yny’
arplp tacylp i | grakmbn@ubmtlonaﬂésnbs sabetlt@t@db\mlé@nﬁ oot pere of OR’, SR,

NREE NENAING,, CN, N, CFs, C(=W)OR’, C(EW)NR'R?, C(=W)SR’, alkyl,
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atons to forma bicyclic aryl, cycloal kyl,

het erocycl oal kyl or heteroaryl ring; wherein each ring
w0 gooepedoenal |y further substituted with 1-5 i nPEepEBdetio2768

hal ogen, CN, OH, nitro, an optionally substituted Cl-

C6- al kyl, @ Ce-al kyl hal 0o, C2-C6-al kynyl ,

alkgyégcg@l}}gf Erﬁfya}rglkg é%ﬁ?%et@*olﬁyé(ﬂ; o?hg:erc%orﬁlslélékﬁalﬂbm the group

coritingaf Ky B, Nan@PCendl kyl - het er oaryl ,
O Ci -Ce-al kylaryl, C3-Cr7- cycloalkyl
C3- Q7 I Wg 0fO C3- C7- cycl oal kyl -
- glﬁ g%éét%i_i‘ﬁrg%ﬁg ngrroy ?%ﬁée}{ter oaryl,
Cr Ce- al kyl - reteroaryl aryl, C)aryl g is an integer
from1l to 3] R12r R13 and R14 are each i ndep nd(entlyf2
sel gcted fr@ € group cpnsi sting of hydRi
optiional ly smtute \tae aLCéM C1- C6- al kyI hﬁl 0,
C2- @o—g kynyl .y C2- C6- al kényl T7- cycl oal ky¥", C3-C7-
cycloalkyl Cl - ¢6- al kyl R hete{oaryl Gg-C K
- al kgﬁl het er oa@yI ar yI N may, bendn N- oxi dé ) The,
present invention i ncl udes both possi bl e stereoi soners
widRgh.i ncl udes not only racem ¢ conpounds but the
I ndr vi dual enantioners as well. Further preferred

conpo p.present .invention are conp
For ﬁﬁcﬁ’a%—k gng | tl@ epgn%ﬂgy s Cgt ¢lclﬁl 1:39(:1 ¢ o p?g‘bﬂ%e Yranched or
unﬁﬁh&hedfbméﬂ a&lﬁergﬂ ARG 0-akeh NIaPIINE; Weeh GINWat:ﬂ aryl;
- “heterocycli¢ ring containing a N adjacen
hetemrﬁt hsmsﬂcyrden earbogictsh ammrg apiglyreegug; dﬁdpg?)fhﬁewﬂh g toms to

r
Wit e i e anl e Lo i R A GOLCEMBLBRIE ring
of C, N Oand S; provided that Wis a heteroaryl
sel dds OdSf R he group of fornmula:Rl, R2, R3, R4, R5
and Am are each i ndependently selected fromthe group
conR’%tis By QH, &Hdhaig,easptldnally) gehrstituBid Cﬂrlallqyl taptionalty substituted

CLRES! ot 65 s, SR F%izofe{zNHCHa

e
CI6:Gky KIFeCE, 0 cEHH (A" > CE@S)6h Ry aha,walﬁenm;o B&VarYﬂeyl h@a@lkynyl

oSG b IS . .

hafdgefe- alNgy), - hetrar oar rtﬂz)ﬁwtr{“ O aroﬁz)mmk“pﬁ NR%C(O)MR
gbstltuent’s wher ei n optionally two substituents

(@Hﬁ‘mC(@H*T(Ro)zt pie Cantceele iyhgnm,o'rmé Wberﬁdh%oatlwaéfebﬁt’éuﬁons on

yl h I
e S Pt B AR F B  peh oLS08, Mpd ony, on
ali¥ithib robpd @d@m@meﬁ nhar@r@gematimalaxgien CN, OH, nitro,
an optionally substituted C,[-C6-al kyl,

O qugtlagtl}ﬁgéﬁk % m%o@i%ﬁ]yﬁéf mscfﬁgerﬁﬁfonﬁb E{I%%?Irf] S 0-C

-C6- al kenyl, O C3-Cr7- cycloalkyl

OCrCe al kyl - heteroaryl 0-C 1-C6- al kylaryl,
Cr Ce-al kyl aryl, C3-Cr7- cycl oal kyl ,
C3-C7-Cyd Cal | Gyl - C1- C6- al kyl,
O Cs-C z-cycl oal kyl -G -Ce-al kyl, O-heteroaryl,
heteroaryl, Cl-
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C6- al kyl -heteroaryl, aryl, Oaryl; R6, R7 and R8 are

each independently selected fromthe group consisting
w@boohgpeveyen, an optionally substituted Q Cg- aP&yiB2005/002768

Cl- C6- al kyl hal o, C2-C6-al kynyl, C2-C6-al kenyl,

C3-C7-cycl oal kyl , C3-C7- cycl oal kyl - G - Ce-al kyl ,

het e
ot il i Sl icl A BN e FmEe ).

or(v)mnatﬁhengao@ummﬂlgmscqxtabﬂ@sabﬁor-p@;dmg Gre@of, is prqvided=, - N-

or -S- which may further be substituted by 1 to 5 Am

groups; mis an integer f%omSIz to 5; X Ls selected

froman optighal Iy substi C-C6-a CzZcC

6- al kyhha#oN C%ZOG al ky e£6 al kenyl N

O C0- Co- YQCe al k 3- C6- D¥UL

O C3- C6- aIﬁkenyI O C3-C7- cpycl oaI kyI Q0- C6- al kyW - '@,

C3- C7- cycl og) kyI C3- C7-cycl@al kyl - - C6- al kyl ,

S- C0- C6- al kyL C1-C6- al Jcyl hal 0-O’ - C6- ancynyl O’

C3- C6- alcenyl - O, CO- C6-al kyl -S, CO-C6- al kyl -S(=0,
whepeits- al kyl - S(=0) 2, C0- C6-altyl - NR9, C0- C6- NR 9S(=0)

2 Co-C6-al kyl -S(=0) 2NR9, CO-C6-altyl-C(=0O-NR 9

Q0- (ZG,-E:auh'd/F; eddRIfif ephdenty; i@ﬁi;iialqgen;@ﬂ{’—;@)(())n; S(O).R’; S(0),R’R”;
0- C6- I ¢(=0)- - 6- ~ = . -
NER 08 i 8 R DER O HDSRy F LB - allylamino:
d1%)4g@kylﬁhhﬂé % &c%ﬁ@l (nlgi':_ﬁ?\i Qo Q%, 1@'::%110 NRcHelfe BPRched or

R 9)'NR
unBGBnCigedadlkyll alkén:ﬂ)) alelﬁll;Oar@a amlkg,lt het@@cx@ée,a}rl@ andP=fgyen together

W‘&R%& 03&9 tlg’ﬁ:t@RWgCg ﬂ’sa?' Rai Cé{ angéﬂ ayRicﬁmand Ri7 Qogbered

Ecucrts}%@%igfah& Ying,akige i daldad Mat Reand B Hiay @61Tsdth be mg
drogen an optionally substituted G -C 6-al kyl,

Cl .C6- al kynyl , C2-C6-al kenyl
%7 #QNFF {)CR% - cycl oal ky-C] .-C6-al kyI ,

heter oaNy C-C-alk I-heter oaryl, aryl, heterocycle;

B, B dSBldﬁP@ld@BﬁYl dependentiy selected from C or

N whi ch may further be substituted by Gg groups; G
gr oupsh aR’e apdcR” i indmadehﬂyt isy EseCeat epclicr om achieliqyrlorepched or

S SO L9 T AN g o
he@@o T; Q‘{?KE‘YMIG %‘b@@y@é kfﬁfﬁ)ﬂ) acﬁ @srdge @ﬂ {o@éﬂher Qiterthe atoms to
yl'hal 0,” O C3- C6-al’kynyl, kenyl ,

Wﬁeme%reaﬁtkayhed BRY for® €3 —G?fngqabd:rg@ p@pcychc or heterocychc ring;
O d- Ce- al kyl -heteroaryl, 0-G -C 6- al kylaryl,

CO- (oKW 1n§eﬁ§eﬁaentl ,'S,Zz)rNK?! oal kyl,
C3- C7- Oyd Gal ['Cyl - C OGaIkyI

(- aIkyI 0- het eroaryl,
hete@gqugﬁm%?zédhl I-héteroaryl aryl, Oaryl, G-C

-al kylaryl, Ci aIkIhaI CGaI - C[ =0) - NR

12R1%h%¢1¥1@@y€95a1&h%} ot Npbrans] ~F iR i I&Cikyﬁ))aﬂmyl or alkynyl
m%}“ﬁ%ﬁdn% E&ﬁ é’@eﬁrl@isf‘or%%e‘té?&?cbfnysefe\@ﬁdmjéHet%&ﬁJ &n&sfing of O,

he Intervening atons to forma bicyclic

S,c’NyﬂldP;cycI oaI kyl , heterocycl oal kyl or heteroaryl ring;

wherein each ring is optionally further substituted

Wi t Ry flereinl ﬁ@e&ﬁﬁ@ﬁﬂtorhﬁfb%ﬁﬁed Wcllpﬁk abyclie Qa:lkﬁnalkenyl alkynyl;

optionally Substituted Cl- kyl, G™-C6-alk alo, ,

ar¢l2-a0pk; adrkaralkly] n@3- @Bicablte iyl subsn@eﬂ @h amleker 1 more of OR SR,

Ng}%ﬁ Iky %a@lﬁylh%?&%r @ékﬁ‘ﬂ@ ﬁg@)ﬁgyg’f(%@\%%’ alkyl,

alf{%rgd,qmﬁ{ylf,)’dr?lﬁ Yhalk#3adsT - heterocycle or heteroatom selected from the group
consisting of O, S, N and P; and
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cycl oal kyl, C3-C7-cycl oal kyl -G -C 6-al kyl,

O C3-C7-cycl oal kyl -C 1-C6- al kyl, O heteroaryl,
whedenormey | , Q Ce-al kyl -heteroaryl, aryl, O arpCT/IBp003002768

an integer froml to 5; R12, R13 and R 4 are each

i ndependently selected fromthe group consisting of

hy drRgeg]ectdd E&ﬁ&lﬁ’%bhﬁ’c&i&%h%%ﬁt ed Q Qalkyl, CI-Cs-

al kyl hal o, ynyl , -al kenyl ,

C3-C7-cycl oal kyl, C3-C7- cygloal kyl -G -C 6-al kyl,

heteroaryl, G - C 6- al kyl - he er9ary| aryl; Any N may

be an N-OX|de provi ded t hg& Wwhen X i s independently

selected from NR15, O Sglr an optionall ’éi%ﬁﬁ)RUted

Gi - C6- al kybi—6¢ and q are aw-defined abo

optionaly substituted 2-pyridinyl and R15 is \

|ndependent09 sel ect ed fro&Dhyd;oggﬂ, an opﬁDon%IIy

substituted G -C6-al kyl, Q C -al kyl hal o,

ﬁgéﬁs- al kynyl , C2-C6-al kenyl, C3-Cr7-cycloalcyl, G -Cr

cycloal kyl -C - C6- al kyI heteroaryl, d-C

6- al ky etero ,yJ Bi and BS can not pe
o Ja 1'31 r 3%3%13/ i3 Hr 52 16 EHC i%&ép%cﬁa%m fvnched or
0 n I S
u&%n%ﬁé@glk&f Qﬁ@eﬁ:y 51k{«>h3(1GHa16 gﬁmﬂquﬁ}% yesle, F‘ﬁ% JRE; acW aryl;

can not bé an fiona Ayl
heterpamyl; rhemrf’%de Wh@cwle,salmm achl B‘ElcmnxijB)gaﬂler @1ﬁnnﬂnecaapms to

ngng ar eg(tga;mg(f 15;1'3? ?cgmﬂakt) S\F{TET&F@&%G {c]gr%owchc 5t El%terocychc ring;
(benzylo | ) -oxazol -2-yl, 4-phenylthiazol-2-yl,
4- met B 5% EBFY, 2-yl, benzo[d] oxazol -2-yl or
benzo[<|]th| azol -2-yl; when Xis O Wis an optionally
subsRitig tH:oDHy SHd haiyl opmhaﬁg sabdlitared Gy 4 askyl, ecsptnmdlly substituted
above, B2 or_B3 can not be N when X is

Can, au@?YIarﬂi 634 apkyeylantls ¢ Nn &:H}% e%NdefQWabQWHCH%
clisenyieCiiortuiingal sy, Iscpascelynantin o crc,
CHj(TRs, r dde6Fs, cﬁHp(@db;dstM)z(Ah)@ i halowlkelnsd) Smnavinyilombalsalkynyl;

GRS S AR, Pl it cataBy LTI O Uierar iy Wy -QalkenyD

CR] ARy ! QNd}e elhy,nYkc HMHI%*"';' Gl 25my (CH2>mC(0)NHR4

opti onal Iy be fused with
(GHm)tn@(@)N@l pner €. 7rm'pk§>a&wtwmn®,n@telpwhderthb yopsen@ (ﬁtubstltutlons on

oL S 3 GRSl B F SierF B IREE e ol BB alkoxy, or
alkfHid/ gl@uFé &eat&%s toNRd Bﬁa@%ﬁulﬁétﬁﬂt gnd Wher ei n

optionally two substituents are conbi ned to the

Ihnt eilf/tgmo %ilﬁtlctng% ol{8 s%er%lggrﬁéﬁccfo\%% hereo¥’.0| oal kyI
eterocyc o4 ky or eroar erein each ring

is optionally further substi t uted withl-5 i ndependent

hydr ogen, hal ogen, CN, OH nitro, an optionally

substituted C -C 6-al kyl, Q Ce-al kyl hal o,

C2- C6- al kynyl, C2-C6- al kenyl, O Cr C6-al kyL

O @Q Ce-al kyl hal o, O C3-C6-al kynyl, 0-C 3-C6-
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al kenyl, O C3-Cr7-cycl oal kyl, O CrQ al kyl -heteroaryl,

0-C 1-C6- al kyl aryI Cr Ce-al kyl aryl, C3-Cr7-cycl oal kyl
w@3epewyr| oal kyl -Ci - C 6- al kyl, PCT/IB2005/002768

O C3-C7-cycl oal kyI C -C 6-a] Jkyl, O-heteroaryl,

heteroaryl, Cl- C6-al kyl -heteroaryl, aryl, Oaryl; R,

R anth Rte&hﬂﬁpﬁr&ﬁ}hhl leﬁﬂ)@ﬂﬁﬁﬁiﬂ?rﬁ J:dfnﬁcﬁinﬂ%%l%@teﬁ IR fﬂéengﬁﬁ)é%smtlng
onsi st i ng of hy an optionally substituted
]

07@5“ lag K (ll)ciu@a(lm @QI%aQVQ; OCZ2 pBATEIaRgHigklly acceptable salt or

keny C7-cycl oal kyl , C3-Cr-
cyc oa ef éro (&g%l kyl , heteroaryl G-C

6- al kyl - heteroaryl aryI Z1, Z2, ZS Z4, Z5, 276, Z7
and 8 arze each |ndepe dently sg ectzd fromth‘vgr

Si C— - JN- or
_{57 v he s \ed byA N gr oupé:
an |

rom V is sel ¥ om an
opt i olgal Yy sﬁbstlt ed CZZOG al kynyl Co 06 aI Ky IR-
NROS( =@ Co- C6- ancyl (§ =0) 2 R9, (@F)% al ky OhvyR
9, C0-C6- al kyl -NRX(=0), O0B-C6-alk C(:O)OOC )
0- C6- al kyl COOGaIkyI C(=0) - NR 9- Co- C6- al kyl
CO- C6- al kyI- or £0-C6-al kyl - ( O)ZO
substituents; ed fro nR'an
optionally substl ;%ﬁ% al ky N -al kyl hal o,
C3- C7-cycl oal kyl, % cl oal ky- al kyl ,
heteroaryl, CrCe-al kyl-heteroaryl I B1, B2 and B3

are each |ndependently selrecfPkd from( or N which nmay

further b e substituted by Gg groups; CGg groups are
wheiel: i ndependent |y sel ected fromthe group consisting
of hydrogen, halogen, CN, OH nitro, an optionally
subSAJ Buhed, &clﬁﬁde@nliéﬂtly, @HQﬁﬂ ehybkal S(O)n, S(O).R’; S(O).R’R”;
C2- Co-al k 6- al ken %
NRRS; l&-%ﬁkéﬁhzﬁ%R ¥{a;| QWDSROC(B OBRARIG €y alkylamino;

@ aé&)aﬁlﬁh%/ % gogr%yﬁmgztﬁyc@% (Elly IIQ ’C chc ?r acyclic, branched or

uﬂB@&rﬁﬁe(ha]yyl- aRedyl, alkPnydy argy; ciralRYIK Métero@?cl@%@é( ¢h@® takén fogether
Ca O CrCrcycloal kyl -G -C -al k
HB‘? é\agépyﬁ onﬁe‘i"e?’V e@oar@Baté?}Cl%’?fi I@YC(@—@) 2N -1 ORgnembered
ca%ocg:@hcqg Iﬁ{éfé(éflc%}gnﬁg v%}é@eﬁ%l%eg ;c]lg% él%ﬁ% h}ag Lﬁoth 8 I5ied

i nteger from

i nd £d Scorn the group consisting of
hyd%ﬁeﬂ%ﬁoﬁ#gﬁélly substituted G -Q -al kyl,

Cl- C6- al kyl hal o, - C6- al kynyl , C2~C6- al kenyl

C3- @aclwclsu&epgndenmlﬂ@-c&ym oal kyl -Gi - C -al kyl ,
heteroaryl, G -C -al kyl-heteroaryl, aryl; Any Nrray be

an Nack i Rbe and R” [h&sRAdentV &N H; oa1 n@wﬁeér bRt &lic, branched or
0ssj bl e stereoi soners and i ncl udes not onl racem c

Eebriellylpatkensd ealk il hadei - aHWérNHmMMea (Weg)2; CN;racyl; aryl;
he %{r?'gl‘gélg%tfcfcgg{ ?%ﬁgé@%&)’%shgﬁﬁ{) aQ{d lfegllgliy S T t'_l'ggper Wa[{} atp% atoms to

wlnéh they brecattaploadndayfeeted 31— Wih&nberdd carbocydit of Bayetydlic ring;
ring containing a N adjacent to the ethynyl bond,

whi CelacHW‘Q ifRpeRnti9TRld ¥r RR>f used with a 5- or 6-

menber ed

each n is independently 0, 1 or 2;
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ring containing one or nore atons independently
sel ected froma group consisting of C, N, O and S
w@e@eioame2 t hat Wcan not be a pyridine and W i BCHIB2005/002768
het eroaryl selected fromthe group of formula: Rl, R2,
R3, R4, R5 and Am are each independently selected from
the 4R aﬁg 'B?a{n%ﬁ 81‘ @b ﬁ%ﬁé@ Q@ 5‘110 B@é&ﬂﬁ@ alkg;i\l all@ﬁ'yl or alkynyl
nitro, an o tlona y Su bst 1t Ut
ma}mﬁtyohmmy compr(3e-aCleast dogigteroaBan @dectaﬂ lﬁ@nytlhe g@t@ comilstmg of O,
@a@@yﬁ@ O G -C -al kyl hal o, O C3-C6-al kynyl, 0-C
C3-C7-cycl oal kyl , O d-Ce-al kyl - C0- CG al kyl -
6, C3-Cr7-cycloal kyl, C3- Crcycloal kyl -Ci -Ce-al | "I, O-
3- cm@y@n Gal Ky hnded ownhtanghedmmlwr ranspiclic jalevisr dlgnpll,, alkynyl;

arfl QR VRS G0 nbongtl] K sy Bt et o8 b 8 U, s

N}@St%wgbﬁ NWOo,, @6, ; @g,aU@}’W)GRR @(—W)NR R”, C(—W)SR’ alkyl,
C2- C6- al kyl - S- C0- C6-al kyl -S(=0O -R 6
allg:n@k;.aﬂ{ymyl, _ag(l @)aﬂql,eacyt;dxet%ocgpig&yq) lgter@togl q:qéect@ from the group

, 00- C8-al kyl - NR 6R?7,
Cog)ﬁg‘lg% s*”felﬂrﬁép , CD-CB-al kyl - S( O 2NR6RY,
C0- C6- al kyl -NR 6-S(=0) 2R7, O-G-C 6-al kyl - S

0 2NRBR7, O C1- C6- al kyl - NR 6-S(=0) 2R7,

CO- C6- al kyl -C(=0)- NR6R7, CO-C6-al kyl-NR 6C(=0O-R 7,

O C 1-C6-al kylj-C(=0O) - NR 6R7, OC 2- C6-al kyl -NR 6C(=0) -R

7, CO- %-@bm’%gé—()) R - B al kyl - C(*"O-OR 6

O C2- C6- al kyl - =0 -R 6, Cl-C6-al kyl -¢(=0O - OR 6,

Co- C6- al kyl C&O)RG O CLiCe-aliyl-C(= ,

CO- C6- al kyl - - C(=0-0R ( Co-C6-al kyl ~0-C(=0) - NR

6R7 or C0- C6-@ kyl »NR 6- C(20) - NR7R®TsubStituents;

wherein optionally two substituents are conbined to
whdr€ini ntervening atons to forma bicyclic aryI ,

cycl oal kyl, heterocycl oal kyl or heteroaryl ring;

wher a rha ' I

Wit he%liﬁ]ggl ‘r‘? %p%n gﬁ%) ﬂg%irﬂg/g?é H: EFJ 2(51105 BPS&&'XIEI% el%anched or
urbranohdd dkel, hikesylbslkimylf kado;CD- allm NH];g'yNHMe NMe)y; CN acyl aryl;

Cl- C6- al kyl h al kynyl [, . j -
heferaaTyly helegpee e@@mﬁﬁxﬁmﬂn&ng eidareoing; R&Lﬁﬁ?f%b‘”é%g%@%ms to
| L
w%l'c%ﬁ{@ﬁ are Qctaghgﬁﬁ §?&ﬁ{ P8 k%’lhﬁn)}%r% B Csjﬂég'oggitéfoog if:lrmg,
C3 Cyd Oal |.

P S Bl Wyt TP roopiss g o bt
het eroaryl, Cl- C6-al kyl -heteroaryl, aryl, Oaryl; R,
R ankis®,&; er NR&H | ndependent|y sel ect ed fromthe group
consi sting of hydrogen, an optionally substituted G -C

6- al IK’}”" is }QIOEIﬁSHthKMl bpthcﬁmallﬁi%u@rtﬁtb&mwalkyl optionally substituted
C2- C6- al keny -C7-c cI oal k C3-
Cz:zy @ﬂl@aykyqr @z@ﬂl&p’k}/{}} ﬁl'gsz 8H2N3, CHzNHz CH,NHCH;,

N LA B P e ..

CHsOEp CMEFs! i ﬁﬂz((ﬁ’) CE(A)MLAQs, hfloglkenyd, Bxvim, - Baloalkynyl;
whi ch h bst 5 :

SRR, Bl Shower sed DLl o Dlsl o b SRy,

t ut 4 4

hag&%'gona Tk;?ﬁﬁ&u CZ@lefITfﬁ% yl c@z&@@c@k yn)IdGHz)mC(O)NHR

(‘SHQQ]OGB) MRSl or mﬁ@G’CIOalldyidmlﬁo, ami ®Berzl ﬂhylopgpnﬂ)subshtutlons on

o). ke oRalhyRjReY 65 58 IR b b yGERrap apincy elkosy, o

2l 2Ry br atoms taken in any combination; and
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S(=0) 2NR9, CO0-C6-al kyl -C(=O-NR 9, CO0-C6-al kyl -
9C(=0, (C0-C6- al kyl-C(=0 -0 C 0-C6-alcyl,

w@e0e8em@kkyl - C(=0) - NR 9- Co- C6-ancyl, C(=0) -C OrCHm206y102768
or C0-C6-al kyl -C(=0O substituents; RO is selected from
hydrogen, an optionally substituted G -C -al kyl, C1-

C6- ghkBMMhkreof.
. SR B e
heteroaryl, C -C -al kyl-heteroaryl, aryl;B, B and B
are each i ndependent ly sel ected from C or N whi ch may

further b e substituted by Gg groups; roui)é are
eachni aiblepé)ndmmﬂtfy any| eptiea! fsubsiitadigs gquyugecs@ fedt thaly do not

ey R eforeBreony A1y moriuieg oh8 Sy il AP deeoted from

th&Srde- 8odsisiml  of CneCor @hdf@ alogeh) Giniddh Iﬁrﬂi@kly carboxy and alkoxy
O G -Ce-al kyl'hal 0, O C3-C6-al kynyl, O C3-Cb6-

al kenyl
gr@;@zomomsk)mmngr\qtberg B-ietoche p@@qutypd that all stereo){somenc and

tal%rgr € 5‘1 al k)é, eéf%{p%@g&é}lpgy%%gﬁgﬁlﬁ?h&g ATyl

C3-Cr- cycl oaI kyl -C r C6-al kyl, O C3-C7-cycl oal kyl -
6- al kyl , 0- het er arcldotidedtredney FormiiatiGns
- al kyI heteroaryl, aryl, Oaryl, CG-C -al kyI aryl ,

CrQ y osub tituent gis a n{ eg 1 t.0
Ié‘@’ (Fgah sidg %nai‘lé%sh o nfe %(ﬁb‘ffﬁt ﬁffgcg Fbhggn can be
Seh420the factiViflf, BeRRailligPEthsinia) dyyoth
e Bl St ) s

aligp ﬂ@a;rapwywof thezbigiegighike Agtive c@gnmun@yémm@;qosﬂwn@pg group

L

pro@sgi fohe cﬁ'ttﬁé QeHivEOEE: dﬁou@ﬂd Forcdxaahpte, aodiethplayetybgmupdbonded at
conpounds but the individual enantioners as well;

positioni Qeef t #mtoptighally Hubsiteied p3-azp7-deAkAPELNG r RASg 4Eppld undergo

d a

s BAFHET e S50 SE0 S I B g O ni o ot

lipbphilici ed ficationt te mwnmnﬁﬂlomymphomlme Xfa nucﬂ]bd%;de&eaﬂ:es polarity
and B3 are C and and are defined abpve, Wc

andorllopis PRSgE ﬁyqoocs@géoﬁwﬂewfzﬁu ﬁamnt Sxps| that pp replace one or

( z ) | bohydr
mgre ﬁg%ré?@rﬁl ég gt?% Zﬁ{o‘gf?ﬁ{aﬁé ﬁIgtélﬁé)Fta%elz ggdgl ] aréfl steroids, carbohydrates,
1nb1ﬁdm(g[sﬂgéle,xb,2@ha®lg1Weml dndretafhd]st hMazy)larequﬁbrlem@rR XJones and

R o et B, 3585727300 B5E 7 be vsed
coMhfIonhaHtEBRaRIad) £ oVNDla8 distlos¥d Her&h% aaﬁ@wa @alrby effect.

accept abI e salt hydrat e "or sol vate of such conpound

}Ngrernﬁ cgses Fﬁher Eé;{r% gﬁﬁ%ig?lgrﬁ gglgan{c. 09‘? fdl?ce’gglroﬂﬁ RtaBfe nontoxic

ack€bebisedalt, Qi SraaioR T tBOBEhSdnd Gis @f pHayrda@gadmlly acceptable salt
hal ogen, an optionally substituted G -Q a

| Ky
meay b@eapgrqmatem &xamplep of@a@acgpkgﬂlLy@;chptable salts are organic acid

G 5, i KRR S i o

exgaple, | ReFpRN decthinesslérad, estefatg nvitrhie, gnaionpat@otasuasam, ngpccinate,
of hydrogen, an optionally substitute (§6 ab
b@]zoatg;easgp;@;q %]r{gog]@ga,rat@ﬁrtdy eregygergnhosp ate uitable morgamc salts

m@ %} %%5 E&?rﬁzld%lcfu%n%sﬁfalfé' hitr 08 tb?craﬁﬁ{nﬁie and carbonate salts.

er oar

Pharmaceutically acceptable salts may be obtained using standard procedures

well known in the art, for example by reacting a sufficiently basic compound such as an
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aryl; X is selected froman optionally substituted
C-C -alkyl or Cl-C6- alkylhalo; Wis selected from G
w@e@apsnd2r e each i ndependently sel ected from tPET/IB200§002768
consi sting of hydrogen, hal ogen, nitro, an optionally
substltuted G - C6-al kyl, Cl-C6- aikyl hal o,
an¢1 F i ar
e 0L ST R G Rl NBLGA8AE on Ml et
(fcﬁuwnnlmemdsmn,q posswmi ot digfénm) ravnallkaline SartiR7netald (feg example

re ea denII | ected.from hydrogen, an
Ca@ gPFP{} e pgids et e“tgeﬁ]il%?n G .- 06-al kyl hal o;

An N may be an N oxi de; The present invention o
i nclIﬁ dawclsosific pbéumplas @leﬂéHE')sléﬁb? actiieommerng e chgige, it can

alsgS ?Vlg%pé% ?‘,p 1§1} sgﬁ%e?tlij ﬁpqe d)rnzg 5Vl 'gﬁlléglhp?@ a&t hﬁ%gesd in the

rererr

foﬁoxMii rﬂéfere(néei %}@élﬁﬁlﬁhﬁ&wporatbdmwefewﬂcahefeﬁﬁ Ktﬂcefaﬁ L.S., N. Iyer,

2- plien oxadi azol -

E. 1 9443;3[,) yrRaﬁp,ni\/[qde@u_ﬁ ]‘5}” Defi-\ -2 - a}n|d) §ut}_’13ntad051 1990. “Novel
meﬁ}ﬁ%h% @/r I di n- - yI Il’llgt d"%‘g ?ﬁt lﬂhlhg lggelcﬁo?s Iéllnj)l- on gu?tion and

induced détbetivel biths fdrmyation) quidiDiSi Res. 2H{#: Hkmfrwlmmses 6:491-501;
qulg%lcggég)z %,/ rell rlr\l/Iéljrlasco %J( 4S Ehﬁ\qgmbs%atsc})kg nkl ) b1\/1tc13yer F. Gumus, J.R.

s%m% gl Wéﬁag nqc):ﬁuli\r Jyund. A bongieh <6 1 BXAR8E, and E.J. Modest.

but - 3- ynyl)benzo[rf]oxazolehydrocho
1991 d éSQﬁthdSls( &d( e-VaFiatlon ofheve) lether lipid nucleomde conjugates for anti-HIV

by TR AR USRI 47 rihman, DA Corson,

L.3f mgﬁr}lﬂ?]?éf i glivner. 27wyl aftt B4 vehasy Basdr., 199ny+Qreatly enhanced
-im dazol e

nhlmwﬂhumanpmr@ﬁyrle@l@wrm@sﬁy@ YrepBeationgn ¢ iEyhagd HT4-6C cells
A1 u 5) yg%)%osé)ha e) it 1rnlyn§fo¥1§ 3’0616) L 2 lipid prodrug of 3-

D=

e

ﬁtﬂylﬁ?dlﬁh’e nﬂhﬁiﬁﬂcﬁd Qﬁlgeﬁtsyd?l)éhtﬂtherl 3632@2)5@029{”’1@36'[161‘ KY. LM.
o- Tol yl 4 oxadl azoI 5-yl ) but -
Stghlyﬂkpr,)lﬂyrhegp%l% Yazp_ @g]_ ayeiy pud D.D. Richman, 1990. Synthes1s and

I
oA O 5L kO 4 A0SR O o e amvi
nutlepsides. Pyt Bibil.n&hede. (265(6-1¢2- Met hyl benzyl ) -
1, 2, 4-oxadi azol -5-yl)but- 1-ynyl)pyridine 2-(4-(3

( 4- i
1oy nlgﬁ'lg{l}?{? I@%éefh%les df I? st F%t)éﬁ/tg ttl%% )‘%yscg)ﬁéz/ SL,/ﬁlJ)EhBIe lipophilic substituents

that, @nlbemoaaﬂleaﬁy) incﬁrpplra)tbcll into 2-nplebdifs rtypically &-the S(-OH position of

thg negl%?%g%m %}pép%il?%géggrl)@ 20l }%‘]l‘YAf) g% B’&gen}/ T\%ls) 9 )f4b %ZD ?Sep 22,

19192)/ kiR ek io8); N2 194, 6544 (®Lar. (1%, Aloygy Hbsedt! or-al., 5,223,263 (June 29,
4- oxadi azol - 5-yl) but -

vl
1923@0@1@: NG, B G455 A0F) 2T ol 561194 b0ay 2, 1995,
H(ist%ﬂ% ' Yf e @cﬁc)t(ﬁ 1(9%5w]y ﬁélhe‘% b 5,543,389 (Aug. 6, 1996,

Y&v{rﬂet(ﬁ) (5354:3 381 guie sy 1996, ya&lﬂeom)gi |5asz1<313~95 (Mg b6it 1996, Yatvin
ez‘y] éﬂn@ri%(lgﬁ@z(s% rli0g i 9262 Bapgvig et aB), @quf )vﬁgqhz%}'fe JI]‘W@F@ herein
b}fre%%ﬂ%l 'F%?elérf’ pﬁgﬁt apﬂh@atl%né’ taPsc 135/ Wdﬂjﬁf‘cnﬁ%tltuents that can be

0Xxazo
attached to the nucleosides of the present invention, or lipophilic preparations, include

WO 89/02733, W0 90/00555, W0 91/16920, W0 91/18914, W0 93/00910, W0 94/26273,
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6- Met hyl - (2- (4-pyridin-2-yl)but-3-ynyl)benzo[ J] oxazol e
4- Met hyl - (2- (4-pyridin-2-yl)but-3 -ynyl)benzo

w( eljoosemedt e PCT/IB2005/002768
2-(4-(2-Methyl thiazol-4-yl)but-3-ynyl)benzo[ i]oxazole
2-(4-(5-Phenyl -2//-tetr azol 2- yI ) but-1-ynyl)pyridnme

W%_éé’/l_g L%g rﬁ?w ?8(9@5 G ny n A o?ﬁ %’{]Zﬁa?gﬁigt% embodiment,

theﬁnﬂdo@iﬂeis(a’ZS’(IAmpyhorﬂten 2-yl ) but - 3-ynyl ) benzo[ <i ] oxazol
e 5-Fluoro-(2-(4-pyri din-2-yl)but-3-ynyl)benzo]

Il] gi(gizslme” )2p3(/?| Sjlélngl ﬁétﬁgagggék%]ﬁﬁ%xyphenyl ) -
1, 2, 4-oxadi azol -5-yl)but- 1-ynyl)pyridine 2-(4-(3
( 31MVehd exppligiyt bf the, idvdntivnad ngethdd bf ykathieht or prophylaxis of a

1-ynyl)pyridine 2-(4-(3-(4-Mthoxyphenyl) -
hogt, mfeq;tedx‘atjh,a(zroat. 1531«3/ fc)rk;gfacthn y\ﬁt}q Wiy Hels provided that includes

ad:&_‘m%/lﬁt?/lig yrl %nt}/\llraklgf %r ?rggﬁ(r?e%'t AR ve Wt of 2 compound of the

mvzehtliﬂtghh% %tlﬁ} dp§1adala52m cbmipinakioh -orlaljamydtjopyor déquentially with
anqthélh 'S),Igt)vw} ,agq:rﬁgrlgp{] gg%lgula{ gmé;\é oegg dl?le%f?(i)oa56él tlrgak%rlrjlter_lt of a host
1nf% ‘%ﬁ%{ g{?% %’ ¥ rﬁpf’% prolflciéﬁyl i‘rp){ﬁdtﬂérn&nbodlment the use of a

oropheny oxadi azol - 5-yl ) but
coﬂnpmsd pPytel hivergicd- fof -3 u(eatnenopfrethwt pifesied with a flavivirus, and

partl(cglafly Slg:%fso{}éﬁ H%v%cﬁa )y%g Xno)d@f reh%loﬁlment (tﬁe (Jse of a compound

of thezmérerﬂ?fﬁqh O haRa BRI F a Frediddh Yot ﬂieﬁﬁaaﬁnérﬂ'o(f 3 host infected
-(Naphthalen- 1-yl)- 1,2, 4-oxadi azol -5-yl) but -

with 3 flgtiyirys; pod patigulpdy b@aﬂ@lﬁl@pﬁvml@ﬁl 2-yl)-
1, 2, 4- oxadi azol -5-yl ) but- 1-ynyl)pyridine 2-(4-(3
( 2 ’l?ﬂed e oRpBANds) of 1ihe, ﬁre@&ﬁd idzation - §4n) bat administered in
1-ynyl)pyridi ne2-(4-(3-(2,5-D chl orophen ) § oxad
combnstios, Vitpmation - §inyrqusirinldistps 2with. enoth Qr émarfﬁ‘é hgeent.  In

COEIE%{I}??[IE)% lé(éayg iéggcgﬁlégirog%neé lrc]% :Rg% or Tio¥dWdehfeVdrt dRhistered together,

Wlﬂeré’as4nca>ltaﬂiaﬁ61@ lor Segtlenbialtsidp theraply) plyreﬂ’ﬂctne dosage of each agent is
4-( 3- 23d|chloro heny] 2, -5- -
( ( ( Yr% sequentlglly nyTﬁe osages gf\(fgrqlv%ﬁoéep%ng lo)nb:i'gsorption

ATyt S o

skil] i, the axtadii iaz@be hotgd Yiotitdosage walpey pyll aldp wery with the severity of the
coy@&p (to gsiI?FYligtt%{lg IIwec,r[[Etbh %uptﬁer l}éld)erstdo% thato o?%h}é f)g%tlcf?la}{ subject,
spgmﬁé dgghagg::}gggle% %illiz sBI?édméls ?E@Llﬁ]})d"@e id]llls;c]eed over time according to the
mdw(dmak Befl 2nd e lﬂbﬁ?sm@lwéﬂ W}%bﬁ%? Pprspn 2dmpindsterin Qe e vising
i hahvigaioh 3t (R PRy ) Beose sphocimse 2 pRGALGY (ot

peStivirus or ant1 ﬂav1v1rus) compound that exhibits an ECsp of 10-15 uM, or typically
7-Chloro ridin-2-yl)but-3-ynyl)benzo[.f| oxazol
leﬁthW1ﬂer12dQW¥Mrl di a- 2-yl ) but - 3-ynyl ) benzo[ i
] oxazol e 2-(4-(5-Phenyl oxazol -2-yl ) but - |
ynﬁﬁepydftivél émpound can be administered as any salt or prodrug that upon

4- 3- Chl or o- 2- et hy| phenyl 4- -
éllstrq(iu%n({gq thsyesipiepkls capgblg ogfr&ox)fld{ng 1rec8§ %gllg(ﬁrectly tﬁcla parent

cogqp ﬁné,Pycffl dh B Zehin) EUtafﬁv?(gﬂyhtl‘Q nzo o}ngenzo [élxa?}{ les are the

uoropyr| -yny d\o azol e
phlfﬂmﬂgiehtjml}y%cézptﬁhw salth Whﬂ}h)dra bhﬁman;eitbyte)fdzr&rdzto[as Tphysddogically
e 2-yl
acP?R;@blé rsﬁg’)yerlrlld ell gompc))/un)dqﬁat has%eg ]?()}(fﬁl% (f 01I acylated at the 5’-position
7-Chl oro-5-fluoro-2-(4-(pyridin-2-yl)but-3-ynyl)benzo[
J] oxazol e 1
2-(4-(Pyr!din-2-y|)but-3-yny4)oxazo|o[4,5-6]pyridine
2-(4-(Pyri din-2-yl)but-3-ynyl)benzo
i ] oxazol e-5-carbonitrile
7 Chloro 5 fluoro 2-(4-(2-nethyl t biazol -4-yl)but-3-yny
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7-Brono-5-fluoro-2-(4-(pyridin-2-yl)but-3-ynyl)benzo[J
] oxazol e

w®G2@8bee2 7- phenyl - 2- (4- (pyri di n- 2-yl ) but - 3- ynpd/mB20e0f02768

tf| oxazol e
2-(4-(2-Cnloropyrimdm4-yl)but-3-ynyl)benzo[ <f] oxazol
' y Re ti
e R e
ac}:e:ptaiﬂ@bﬂ)dmgz’h drurthes -thel mogdifrcations can affect the blologlcal activity of the

di n-2-yl)but-3-ynyl )benzqg[i ]oxazol e 3
comPoHh B SOMe S eSS e ST AT, the) R omROBRG: s can
eaﬁly be assessed bg przpanng the salt or ?rodrug and testing its antiviral activity

| uor o- (pyridin-2-yl)but-3-ynyl)benzo[ <i] ox

acatzrding m -the Mmﬂmd:s d(eacr(hggl thiered, ror 2ther)ethods kanppim) teethessq skilled in
%oxazole 7- Met hyl - 2- (4- (pyridin-2-yl)but-3-ynyl)benzo
#oxazol e 2- (4-(Pyri din-2-yl)but-3-ynyl)benzo]
] oxazol e- 7-caf bonitrile 7-Chloro-4-fluqro-2-(4-(pyri

di n- leavyl)rms 1@113;3@&1 |vg137éthﬁ1§[sc?p§x(g’ztbqs dnvention are discussed generally in
F i%[dy%r@%%/ %H{télrs( '%‘:fé'l&sd' N %I)Xﬁe) B 30 @6'@19}59 2L ill)ﬂi)l{lé&{) Raven

Pulrs?ﬁ@ PPIa Ry ElpRial RA( GHaptdi 31 Z—l 996)b uSpedificnfihvibiemes firdljdex avithout
zole 4,7-Difl oro

hfﬁit‘ﬁm? y| 4 bisttargyy, n@tllf‘)%eﬁ%B% ea 2B0587%5. Ba0gs BoHoPEy puf.ququara

t 3 o
T

ba}; oihzlgdate Gully, Hanzalova; Hypr; Ilheus Israel turkey memngoencephahtls

Jap?ﬂg;se/ e@e@ ﬁ%%riai 1&9 a@gy i& %aﬁlé,pgars 1; Ike%ngc}lP K3 koeray IEi!{a%)u’cango

Kéthiinge: ﬁlgiﬁ I@yésﬁﬁ‘dr) P&‘égtofhséds@' Lag@te Louping ill; Meaban; Modoc;
4- FlUor §4 (pyridin-2 yI)but 3- ynyl)benzo[rf]thlazo
Mpatana myotis leukoencephalitis; Murray valley encephalitis; Naranjal; Negishi;

Nﬁag%[q)gela hﬁ}é{)ﬂéﬁtg(l(‘z f&% Y rfgmlpﬂl Igerkﬁl %@%3\% %ﬂ% lIQJQ %ﬁ(lé Eizdgfcp Royal
Farfnb RuaZieh € ﬁngbutnﬁéﬂeﬂceﬁﬂalﬁﬁy ElaboyaI eSt Louis encephahtls Sal Vieja;
i azo

di n-2-yl) but 3- S)benzoL )
SapRslits; Sapmengz (1%9%/. eftiky Sp 91%%%%?0@%@%% [Temusp; Tyuleniy;
U%é@%%cwg?tgb ess 3br?\li. rreishl\{lle Y?%u;lrde dYellow ei B émd th . nam

NeB)%SU@I‘eS&S (pgirded ity theseors phythis. fveRiar, gf¢ pfse discussed

e%bf(&ﬁ?zlﬁl Pzegls szoloth élgt) S);)emﬁc pelsltlxr/‘%lgszesé 1récluc%ejr ‘?’lg)lilorult limitation:

bovineyviyd utiarfheg njitul (TVDV Y adasisalRswige (fSvePhvamy I(“CSFV”) also known

I t- 1-ynyl el
o PR R prEA S SR MR 01 ) py v i ne
2 (4-(2-Methyl thiazol -4-yl)but-3-ynyl)benzo[ <f]thiazol

Combination and Alternation Therapy
2 (4-(5-Fluoropyridin-2-yl)but-3-ynyl)benzo[ <f]thiazol

>. ( ADruE-REstHY Yryienti of taviipers: Petiyiyies 98 Aoy A1a i i) emerge
fre{ ﬁrc‘l Oéeﬁ t?&éﬂérﬁ %ﬂ{ ?Jfélﬁw%ayllgeﬂt ! DR féstaR8O ARkt typically ocours

bme[lt’mBn of Ia(gﬁiyé ihelt encadsd fbbuﬂi el&yyrrwlhs)e&emzm{ﬂ rplidatizml he efficacy
6-F 3-ynyl)b i ]thia2;
ofo ednzé (a&amﬁ 51?63%}5;5129#%% cdy. 5%94%3% m%gél%med] of 185bred. by
I o r e
L
thizd Gat{vyal i cdinpoiad lthdt emehﬁ:ey ray Hiffepdnt i matation drom that caused by the

prsiole OBiE; PGP 9 pipeaTaRaess B Su r ps v epemete of

e 2- (4 (6 Met hyl pyri di n- 2-yl ) but - 3- ynyl)quinoline
2-(4-(6-(Fluoronethyl)pyri dl& 2-yl) but - 3-ynyl ) qui noxal
i ne
2-(4-(6-(Fluoromethyl)pyridin-2-yl)but-3-ynyl)-2Hinda
zol e
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2-(4-(4-(4-Fluorophenyl)- 1H pyrazol -
1-yl)but-1-ynyl)pyridine
wWQ@2{04/00092D- Tol yl -1 H pyrazol -1 -yl )but-1-ynyl) rpeT/iB20e5/002768
2- (Fluoronet hyl)-6-(4-(4-o0-tolyl- 1H pyrazol-1-yl)but-
1-ynyl) pyridine
- (4-(A-f]uor oz razol s
the dlcv% g%i OD%ELIQ%F% B)S/r %‘?ﬁhn éoﬂlémgﬁ&? PPARMYdbn Y’ 220! general,

coﬁbiﬁbﬂ@{ thetapl4s (ypidat taticer ot ditetr)apipn ittcirapy- Rcyisebtind8eep myultiple
[ ).quirioxaline
singiltanegus|strgsses 90 VUS| | uor onet hyl ) pyri di n- 2-yl ) but - 3-y
nyl ) qui noxal i ne
4- FlAmgraf-tBe (il Beathente desesibed/ in) therBagkgronng pf thet Ingenjiop| can be

usn)lg é?oly%némeﬂor( e}lmaa]loH v§1t}§/ F})eb(iﬂm%oug}ﬂ@ fl?smélpﬁq Hbt is peemﬁcatlon

Noﬁnﬁhﬂﬂ@&ca%rpﬁéslﬁ&u&él uor onet hyl ) pyri di n-2-yl) but - 3 ynyl
2H 1 ndazol e

(1)) alz H_n?ea%g% (a4dA)6 Iglt];alvﬂmr %T%E t}gll )eQXIH)l%', qga%taﬁfu), bﬂt.MS of n&’? | Ann.
Phérnfdcbies 321-4847 A%, 0DOO) Berezighist, Mhydtiadi Antiviy. Thiut 3Gupply B):125-

- 2H 1 ndazol e
136, 1988);3- Phenyl - 1H pyrazol - 1-yl ) but - 1-ynyl ) pyri di ne
2-(4-(3-(4-Fluorophenyl)isoxazol -5-yl)but-1-ynyl)pyrid
(2) ne Sﬁbé‘rﬂa{é Bas(eé FSBlopmtda&myﬂﬂ)lbltors (see, for example, Attwood et al.,
razol but n P
A”?"’(F PFIEflffeo %’Q’Fﬁﬁ dﬁ ?‘Ia‘ Wﬁ M24§gy A9PSqaiteed ¢ingl, Antiviral
Ch%rr&s‘} bc?iztd'\@}’ierw&ll%é)}a‘ﬂh% 18,290Y3BZ Akttwood et al., Preparation and use of
u ynyl) pyridi ne
amZm( 4ez(l Esienedzmls a4 -aptievrgl angﬁeam@n Pateyt ?lﬂmmi 199144y Ay Fung et
4 Fl uor o

al. l?:?z %ggiés‘l éffe mz‘eafe?)ﬂ ?Jg%?%/ é)) ﬁeevatms Cz virus NS3 protease, PCT WO

98/21‘7649)( ﬁ‘[cﬁﬁ:dlﬁ? ﬁ%ﬁﬁidﬁoa‘x‘ﬁlh@a\/&ﬂddhzﬂr&ﬁﬂu}&@t ardt hibitors3theeickminate
yl qui'noxal i ne (Pyridin | ) but

in aly alecropdvlgsielbhg quorpplgpa,)cldmf@hosphonate (see, for example, Llinas-Brunet
e&%{%ﬁ%@ ORpibor pepz,lzdé/ c&na%g(uze}s ERYF 1 59/%7%4?)bm 3-ynyl)

(3)_ yn % o‘rgotF &)élg% %lel\é_ogsd' s%pﬁr ! Q ﬁ? 6 )fnﬁy%oxy- -nitro-benzamide
deﬁv&tﬁfe(s Febdéo rf@ﬂ"@idrﬁﬂé ) ONdo /i By 27y Blochekttal Ln® BapsIeRYL) Research

4-ynar ni d
CdZm(zwu(cﬁwzs,dllﬁS’Z wyblmse&lynyﬁqd%& néblaln-Antivgak Chemistry and

C}ﬁ_n%?: Eﬁ%}g{ g%%:né 183) cﬁu(%ng %DX'A@O@E n nd/Jr %ﬁg%g‘;%e the former

suBét_{tlgteE'diloﬂ@ &nm%&with rah qnyda}bcﬁr Cimiti | aghid nth2 - l}lttérpﬁmbes%mgna para-
rni de

phenecyphenyd Ul (4- (6- (f1 uor omeliyl ) pyridin-2-yl)but-3-y
nyl ) benzar ni de

(4p- cmn@ohdm -desivtiveg.ofon searhle) iyt shemhrebevpnt) iphibitgon ima jeverse-
phﬁsecgﬁ’i:ao aRay M }éa?flﬂ%%f}é n%ltS]h BrBteln nd 5 ;%ustu})ét_rqg%fee, for

eﬁﬂ%{%&ﬁﬂ@@ lef enadmivilel Research 1996, 32, 9 18) espemally compound RD-

1%/rl di n-2-yl) but 3- nyl ) benzenesul foqam d
1-6250, possessmg a d cinnamoyl moiety substituted with a long alkyl chain, RD4

N metiiyl)pyridin-2-yl)-N(4-fluoro-2-metriy
62135:%%#!:4 pe9‘r§1t 4-ynam de5- (4- Fl uor o- phenyl)

(5b- ( Fitiebisen g beniiley B bl ke iRt . er ..

EBS LR l4211 :MIMM Tafteshty IN. RY bl. HrdBtidnX BiokHentidery;| 19970247, 242-
rhenyl) - 2,3-triazol-2-yl)buf-| ynyl)ryrldlne

24 (Fluoroneth yI) 6-(4-(4-(4-fluorophenyl)-2H|
52, 3-triazol -2-yl)but-1-ynyl)pyridine
2-(4-(4-(4-Fluoro rhenyl)-5- £$t|t|yl 2H1, 2,3
-triazol -2-yl)but- 1- ynyl)py di ne 2- (4 (4 (4 Fl uoro
rhenyl)-5-methyl- IH 1,2,3 -triazo
17yl ) but - 1-ynyl ) pyri di ne
2-(4-(4-(2-Chl orophenyl)-2H1,2,3-triazol -2-yl)but-I-y
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d] i m dazol e
1-1sopropyl-2~(4-(pyridin-2-yl)but-3-ynyl)-1H benzo

w( ejosriaz ol e PCT/IB2005/002768
| - Phenet hyl - 2- (4- (pyridin-2-yl)but-3-ynyl)-1H benzo[ d]
I m dazol e

(6%I ;IZBgAlQ éﬁéﬁa%ﬂ{réieﬁﬁbﬁ%hg bBsssstlg) Rt i3 2y prbtbh R ANMK-PAIGE and

ausarﬁdluglaphy amyhfcbr @xauplg, pl,zo]athdnermwh)Eb@rm@ltymn pultyse goth of
St; ?c{'r%lchsmﬂ)? ,|a$??) @ﬁél %see (t%}'/ ex ple 2C1¥U|. R/lb e} a13 I)étr)é%zdron Letters, 1996,
373 “yRo 70Xy, Mndeichyl 51838 AsbRydl fbi- the Vuh@Ust Pénicillium griseofulvum,

-ynyl) berizam de
wigclrdempestiatarachiyity i 4 sciptyiation iproximitly)asiay-(see, for example, Chu M.

etﬁ-yk%ltohy%% %zéc i dgﬁfﬂhaﬁgl( gh%lys/trq} éetter.§9 %48 1952?3 ynyl ) acet a
TR NERISFEYRYSR (PG 5. YR - 5th ) . TS Flei o

1sol¥ﬂehkﬁ%ﬁ¥%blq Bee, for ex 4ple Qa51mMA et al., Bzochemzst?/ 1997, 36, 1598-
- Fl uor o- N- net hyl - (pyridin-2-yl) but - 3 yny )benzam

16061)5
2- Chl oro- N-et hyl - N- (4- (pyridin-2-yl)but-3-ynyl)benzam
(8) de Rel©aborinhikitomst Hyte, Nidr4 ek pypledi Pia@ay|GQ.But ef3 al., Compounds,

NS Pt oh et At B X o No. 5693355 Diana
GD.EMar @zbb}%h@%ﬁ%t{vés gumwm(wenm?azwb;)zpwm&zsymweb}a@nmeﬁ use in

sul f onand
tho treptet %ﬂ(eﬂwl(ll@@]?@E%Q&7I‘%ﬁ5fﬁ)yrl di n-2-yl ) but - 3-ynyl)
- N- et hyl benzam de
(92- C\enlpmbtagelinhibitofd amoh esret hyl ) pyri di n- 2-yl ) but - 3-ynyl)
- N- et hyl benzene sul f onam de
2, 6- Diiy Moiupiditi(d afidle gifek Ufor exaibly) glingsstin i3ed; for elahpl8; Ferrari R.
yl')-N-menyl benzam de_
N Vet . y 1R i o1 B eloey 1098 36485 8enzan de
N, 2- Di et hyl - N- (4- (pyridrn-2-yl)but - 3- ynygl)ebenzam de
2- FI uah o-the rasturgl predugt cprptangl (seg, yipy [sem Bl 2amet al.,
i de
N54- Di rrta\tKlr?lO‘?iif gg%pzfrgi%i(l) Eg)y?%dbut 3-ynyl ) benzam de

2: Vot 65?4&??%9(‘3&?%5 05, SRR S0 R Appound

mde 2,3 RQB‘ gb@ 16r Safilld, Wl 040018468 B dAnd WO 03/040112 Al, both

di n- 2- yI ) but nyl ) benzam de

2, 6-Di chl torlhgﬂﬁi@magﬂurwm,dne pysubetitpted djgnping mygmydipes (see, for
de N.3,5-T t 4- d

e;ﬁ;llm) i g og( rWQiI py/h Qge Agyrb 'ﬂggl yi’l)izg‘}ﬁtace?ﬁtlcals, Inc.);

N (4- (F’yrbaﬂmnadyio)@uen&twey (Sebefoz afxainpp Baborg- amzne:hem Lett.,

1- Met hyl r|d|n2 I ent - 4-ynyl 1H benz
[d]imi ﬁaz%g 2 %p.; 9434 and oo)rg ed. C en¥ Zett 2004, 14 967 971, both

(2?( Zl l(Jgr @ﬁéﬁ%@g& i é]ggl{gil %Wé%&j}?ﬁ]?ﬁg-ny gﬁ!zeg p nylalamnes

zol e 2- (4séd, forZexiampdd, by Biol 1€kamn ﬂ@(ﬁoD?&Qy%—B&lanéBJ Med Chem

2! NI br obBRBodt S 8L ShyhatafSbir Bfastph ajy ibsied thiophenc-2-

-chl OfOb&m&? &hs%opct}e&ya&nl Bi Md Chem. Lett., 2004,
-(pyridin-2 ?pe1 kl ynoat e 3 C?w olrog‘% v om. e

- (3-f uommﬂ 796 an@-Bibyrge Med)- @hmtm CI\(DQéIr OEHE7y800, both to

ggy%g @P{%%g&ﬁ?nqahér 33(?11 1]%9{0%%%?3 pt%r e}éample J. Med. Chem.,
- (4- (6 (4004009075t ke Ry Tdoftoms 2 W) s & MR PR Olne.); and

dj t hi azol e

(5 (Pyridin-2-yl)pent-4-ynyl)isoindoline- 1,3-dione
-(6 (Pyrldln 2-yl) hex- 5- ynyM r ht hal azi n- 1(2H)-one
-Me yl-3-(5-

i di n 2-yl)pent-4-ynyl)-I H benzo[d]im dazol - 2(3H) - one
(4- Chl orophenyl ) -5-(pyridin-2-yl)pent-4-ynaini de

(3- Cvor ophenyl ) - 5- (pyri di n- 2-yl ) pent - 4- ynam de

<—l\>r\3'—'|\>mmmmwr\>

r

zz
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N- (2, 4-Di fl uorophenyl)-5-(pyridin-2-yl)pent-4-ynam de
2-(4-(Pyridin-2-yl)but-3 -ynyl)-imdazo [1, 2-

wda popsioaione PCT/IB2005/002768
8-Metiiyl-2-(4-(pyridin-2-yl)but-3-ynyl)-imdazo[l, 2-a
] pyridine 5-Methyl -2-(4-(pyridin-2-yl)but-3

-ynyl)-i e

5- Phenyl 'Hi&?ﬁﬁ( %)C}? %%lﬁ%}ﬁiz%yg/ Ct)béé for e))c/arr]r)l/}?l? ]lglr?lor az]\c/)j[ecllZ ghenf Lett.,
pyri di ne EOG,ZBZSZ 3261 hWQ M/QQ@R%MyHI)CbWO(B/%ZZU Al, all to IRBM

-ynyl)im 2- yridi ne
6- Fl uor o- gg%é%rh?f%f 2-yl)but-3-ynyl)-imdazo[l, 2-a

(12))5%%1?&52%6@;%[}1(0?0 12:1 epcaf yrg{e%é(?mczlegu&es L& C%)N) complementary, for
exgmlpﬂe {d:’%e%h?d %hl):@iﬁt th@ SY ‘i%h-)cogllﬂ‘g Q@Qéﬁ’ [(SCR) lof Za3¥itds @ee, for
Z0 pyr i |n 2-yl)

exbidplee ido [MS g &l. ,ZIRﬁdltDlogz,oll@5 22 707 717), or to nucleotides 326-348

cog}péi‘qu%gﬁééﬂ :elgql %g ih%l%@ @5%//?‘%/“& orlizdgl- ?’:7‘ F%gg ‘]cUaltéd%hStLte rcloraézzcodmg
I‘C%l%ﬂtdf‘{hé/ BV RAk ez dif dxatiple, A1PBA.t &1l @7 AHrEhives of Virology, 1997,
(Pyridi n-2-yl') pent - 4- ynyl IH-benzoEJ][I 3tr|az
148\ ﬁ%SQ%Qmstne@JyVQWQQL@’ fay Physiology, 1999, 181, 251-257).
1H benzo[fi[][1,2,3 Jtriazole
(12) ( Bnkipjtotsdhf] mswepﬁmenﬁtrymsﬂ(atgonz(seeb énzxpipld, Id3|N e @lz Agent

fo:? lfh% éfevgel]nggp ggé Vf%aﬁv % o( ggta,gzltz& &i’,) sy %I ?QXnt)Pu%Hle %@5&{890 Kai
Y rét ray %eve%nwz 2R ke dmeny bvirdrhiRenes, [Jﬁ%ﬂr[eke Batdttrubageh €101591).
(Fl uoronet hyl ) pyri di n- 2- yI

(1%}’ Sﬁglc;%?% ?%sﬁ%ﬁl{%l@%@[;%?%@é &“611 ﬂa:p;em!%’ dﬁﬁ*ﬁbOy'eﬂgzu Hepatology

1998y30, aBstkaen29s]). d] [ 1, 2, 3] tri azol e
4,6-D fl uoro-2-(4-(6-(f| uor onet hyl ) pyri di n-2-yl) but - 3-
(13nY | Nuclddstiezaialdgs hayv@ aBbtbden ziah elopadforcthe arebtdeent of Flaviviridae
455-Di f1 uor o- 2- (4- ( 6- gl uar oret hyl ) pyri di n- 2-yl ) but - 3-
in{pgtjpns. Hqgumiasfing Tde[ the Jollgwipg.az 0| e
4,5-Difluoro-2-(4-(6-(fluoronethyl)pyridin-2-yl)but-3-
ynyl Iﬂemmﬂ’élnmceuqlcaﬁﬂ Lid. lisclasay braacheddrusiaerides. @ad their use in the

tr%?'gfni ((1?[1% a%?xgt nyl g pes{jwf%us%s ¥1]1 Wf’atgntyﬁy | é 9121‘!_b§216 which

will, Bsild bh lJQFyOS 22«045 (aﬁd/rursi Patedt Yo) B1812219niskled?Nobanis| 2 2004,
]gl 2,3]rri azol e

wihich coyrespang b Diqraationgt Pélisation Nog WO and W1 52282, A
m{ajt{l-xhd i y buet%_ﬁ%n;? no?/‘ l'l'ﬁ(aﬁ?@bgﬁz o%{ﬁ(ﬁ/ dn’d Zf’laé/]n{lﬁsesa%%(} gest1v1ruses) in

hindpd - 4nd- dtherohost yaniidlale -i2 -discldped -i8 thy rlér)ix Zhiblieations [thijt includes
et SR Sl LS PN Ui
or% i%m%l\??%ég%l gjﬂaﬁﬁé@euﬁca)ﬂly)ag%p’tﬁﬂé/ S Jrp2bhra8 MfePedfUddministered
e1ﬂ1eﬂhﬂlonc or B ¢ohlfipgtidng optiGhaly )ib atph@rypaneiticatlisdseentafle $frrier. See

ais By BoBE htsation MNaso2ARHRGRGU0G, 3k AO9095007 3. Yl os WO

03)/0%'5[89 %ﬁ& WG'0]3[d26@753Jlfdéhlﬁzli?laﬁnaceutlcals 1td. also discloses in US Patent
-Di fl uoro-2-(4-(pyridin-2-yl)but- 3

Pub}ﬂnyﬂl()n 2Np.b 0940077487, phaumacentieslly acceptable branched nucleoside

pryfimg? zf%lqg ]goltzseglf‘{ EIF t%”cﬂy o oﬁ%' Qrfgiy flavmruses anzi lé‘é‘u\ﬁruses in

prédie8h.or Sed-Aib- @C‘In%’ﬂhféatﬂoﬂ' Nos. WO 04/002422, WO 04/002999, WO
razol - 3-yl ) but - 2H benzo[ <] [ I, 2, 3]tr| azol e

3

04‘»‘8/ 9004 VO 41024090 639%@?9‘{1@ 2,3Jtriazol - 2- yI)but I
-ynyl ) pyridi n-2-am ne 2-(4- (2H-Benzo [d] [1, 2,
Jtriazol-2-yl)but- 1-ynyl)-6-nethyl pyridin-3
-am ne4-Nitro-2-(4- (pyrldlngsyl)but 3 -ynyl)-2HDb
enzo[d\ [1,2,3 ]Jtriazole
2-(4-(6-(Fluoromethyl)pyridin-2-yl)but-3
-ynyl)-4-nitro-2H benzo [d] [1,2,3]triazole
2-(4-(Pyridin-2-yl)but-3-ynyl)-2H benzo[J][],2,3]triaz
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4- Mef hyl - 2- (4- (pyri di n-2-yl)but - 3-ynyl) - 2H benzo[
-f][1,2,3]triazole

wWQ@2{04/00021 FI uor onet hyl ) pyri di n- 2-yl ) but - 3- yny| pcHIBRBOING2768

| - 2H benzo[ ][I, 2, 3]triazole

2-(4-(6-(Fluoronenyl)pyrid -2-yl)but-3-/"

g g/]q%lp?égg%] fdc 10BN  Votiols PhddphRtet deiviiives) ofiticR@SHIed, Shéthding 17,
2°£3"(ot- éK’QJEBIBhn& B pt -2, Biciqosiies | forthyItichiment of hepajitiNCrinfeqtion in

In%/ﬁ-”%of‘% 1{1%%8@?& ipp WO 937213701 - 2-yI Y but - | - ynyl ) pyr

i di n-2-yl)acetam de

6- (_ZIEIQQIBP aiveniiy] ind theafUndeersty: of yGoaeie- Respaeh) Foyndogion, Inc.
(Ur'@{%lgj( ﬁle]Q% Btgxgzuos[:ic]f[% fg;opjr%uclqosge A t e ea)t/rrr]lia/rlxt of HC in US

Pafenz Mb) resdsy3syul f@ébalalsfol azs Meﬁﬁ(ﬂu‘tﬂﬁbﬁcﬁiﬁﬁ\i@[ dDOZ/Ol98171 and
2,3]triazol -2-

hfnwwnyermna PRbL ;_w;/lpl} %‘Pr?%%ﬁab

4- C\Mbro-2-(4-(1,2-dime% -1 Himdazol -4-yl) but-3-ynyl) -
2Hb$nbdb6mf]}ha&ﬂ1a dng] (lnbwaShikeeBlochem Inc.) discloses the use of various

1 $ ]d qx ngtgl]ﬁf:],ep%q% f@g B}/ertre%itrQérigc Iplavzvzrzc}c/zg%rln)ec Zolill- ljljle[?§ ?’L{ent No.
6 ;264,51?‘5( 6gbdhiagresrehiiyt Neyr 6 9hM630 )ﬁh& QSUGOS%DWYJS) Pée PiRcation

2Hbenzo[ ][1,2,3]triazole 2-(4:(6-Chioro
Nosy rQiOGB/i@O?QQﬁIZ) e 2003/0RA5)3 D Hashwel ofsr Ifqrnatpngl Publicatipe No. WO

o%gggw%o Wzggr.\él)pyrldln 2-yl)but - 3-ynyl ) - 2H ben

2-(4-(4,5-Di nethﬂthl azol - 2-yl %but 3- ynylg 2H benzo[ rf
111 @o@pm.Pj@gn@ c. (now Shire Biochem, Inc.) also discloses Vanous other 2°-

ha?/(%, I(ij} Ih&(':i%)%tg%)nﬁ ozﬁ eaﬁic)x? lfﬁl(:l%oéﬂwsl 1)or Rﬂe’ edtbit FZOFR MirdiBliffection
in27¢ Pateh- Kublidaicmess 2002/00U93632asy91bart nBeriyatioh ik Bubli2atidnt No. WO

i azol_of 4, 3- i di_n- 3(2H) -
01'2&{23?15(%5(3?;6%4%1/{)%{923:Iéfedffeylrﬁga@ofg%%%| ) - 2H-benzo[ A [ I, 2

53] tri azol

8- ]cmmr INoPBarfrheBictl nor disgbtosivapigus liclec@idglanblops Siay aeglyseful in

iy GUDUCAT (VIS Paigms Dige- 4051 1 G g See also WO

a 2/03997.
9@?6]1%610%?91/(@86?6and V‘{J(g)ﬁ)o/rretg%yl )pyridin-2-yl)bu.t-3

o Pty Bt Moo p0aa o M Rubisetion Nyn20R0RpP7 AL

2003/0088 8¢ 9[1' aﬁd @]09%‘(/0'1 h7Ns; as well as Internatlonal Patent Pubhcatlon Nos.
8- Br onp- quororretlly E)glr i di n lbut -ynyl
W rﬁZ{]dS&%;“ Q Q;/é,g(}z}lé; O 02/094 WO 04/043159; “filed by F.
I
Hgf;i/i&gﬁ:? iIX rl%)oggé éﬁ, ’(d;s_ aﬁgﬁ{/ %rg)?l% glﬂgl'égs\faé BAid gg'fgr e HekiMtnt 3f HCV

RKA(rép]ﬁ&m()ﬁl uoronetiiyl)pyridin-2-yl)but-3-ynyl)-8-phen
-in aidazo[l, 2-a]pyridne o
]]gxa%xlrn?%{ap %grm(téh (AR%T0s&N Yardoud! dbilosRreY Wl adkinfekARARE ! for the
trﬁmﬁerﬂl 6fl aroarist of &ir(des, ﬁqlchminrg’rﬁlalngvkr)ciﬂfr autl in PargityloubCY, in US

oo o RS by BN SR TS Ao Booors7r,

2R 024 P5) §9(§§/?225629°HH&) e /55483, f & Wea af |I}1te‘191'iat10nal Patent

pharmacéuti cal Ty acceptable carriefs or excipients.
Pubtieatpore Neat WONO2A2000, WHD fX1£29266, W Ond2ivesd 65f WQ #3(068¢62, WO

|t|on in a manmal, including a

Qﬁ@ﬂﬁﬁ ﬁ&¢$g@§%@£ 8or prevention of which is °

affected or facilitated by the neuronodul atory effect

of nd uR5 antagoni sts. The present invention rel ates

to a nethod useful for treath g or preventing

peri pheral and central nervous system di sorders

sel ected fromthe group consisting of: substance

tol erance or dependence, anxiety disorders,

depreSS|on nDod di sorders, psychiatric disease such
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onguents or lotions, ocularly in the form of
eye-drops, rectally in the form of suppositories,
WO paosaomsnl |y or transcutaneously in the formBpET/IB2005/002768
delivery system|li ke patches. The pharmaceuti cal
formul ati ons of the invention may be prepared by
convagli anay, FE?LI BRPSsid PhariGcfibals tiB108HTS Pient P&lication No.
pharnaceut i cal conposition enployed wll depend on the
20024011 A b0y 02004/08f72288y1 ROGYORH7PON. afithe2Q08{QIL0dES;| gs dwelk as the

colmibe SRRt R SR bR o 39 o5 PR ST,
fil8d $RALAH1 DY2008f KOS/ 02WE728Y (HTET/BISL2/0B083; GHEd Fanuary 18, 2002)

synthesis as set forth in part by the followi ng
vasipns mueleesidashenédn panticular ssverah @yselopiemidiae ayrlgesides, for the

below jt.is wel,]l underst.ood.t r ot i r
b abih e S HEFOLRY oL AP AL b DR Bt mova
poﬂbﬁﬁ@qﬁﬁ? Eﬁblﬂdﬂngalﬂ‘lh@fv@l@dué?aﬂd imp@@maraﬂ{cm i Sl gidoe W @ R004/000858,
chem str

. Protectin roups_are mani pul ated accordi ng
WO MM B WOIHOA03 2 rBa @ 200HONEDs (G eon T, W
and Wits P.G M (1991) Protecting Goups in Oganic
Sy ntie sPatent JBdblic¥ildre Woet20868/028)13 Hiese welbwpsintareational Patent

PRS- JH Maergatr S haBELSTs. W8 BIRIRs dra f/agg2se, wo
033@?%%‘37,5&41'\7@@ d3%041885 afifed P RitHhES, | A% Afe BHQI&P® B use of

as the reaction conditions and order of their
cegamouileonds hizdlbgstte ticetsipstiant vus.n t he preparati on of
conpounds of fornmula I . The conpound of fornmula I may

be reHeps8MBRndseias Hisslotd f UF B tHudlBdtion NbI 200470063658 as
be resolved into the individual pure R

well enbtarngipmekPatert PublicationNgse & O Q3/,9§3¥§Q;:§{daWO 04/028481 various
enant.i of ..t he .co 1 3, 1,:1 S des) [
SISl A SRR, ALY 2. 131 #g5hec 13 or 1
nudBlokidad, ifethwirbiinRnCoff Hephtith R infb@ion, where the
resulting diastereoneric mxture is separated and the
Xi hj e r-0OMi. 6k t . i
O3 b Ol s LAY, AR tes (o
exapplailnsS. PatbeNe 6,084c13dowoaboldreoup),slich lpsdsaifomexampie, ARS. Pat.
acidic functional group.such_as carboxyl,.this
Noea ST b FUNS < ahl GHFEHR Fyangeohe: AR e ramale, US.
P4 X3! §J9bQ,Z7§Z't9 g%}foilﬁé? Xtac'il'.)? E%lat?éﬂe}/ ebhsadi@b, bifeasial ngr Qkarnple,

t he cohpounds or mul a h optical active acid or

Ulsy Ratthdo. he846cifd ton@meki e why Ni(pbosphomacetyl)d.-agphiticalacid (for

I t luti f t final .
oAt SR R PS5 AL 55 90 il vt
URePHONERS, 68,3890 Bitink @b&% P@l‘ymﬁhﬁ avin defivithies tfot exasnple, U.S.
descri bed by Eliel EX , en S.H and Mander L.N

P4t1 D04 5,496 6116 dohWiang tef yil.bf 2' O-Gidaeyimsinso( e sxampleel).S. Pat. No.

iI8nce. ny, of .t he. ' n
s P83 P TOEGlf2 0 B bR REHAGREY R HErROERIATER. G poonam
toKTuldingd & dzhe art (Katrizky A R and. Rees CW (1984)
Conpr ehensi ve Heterocyclic Chem stry, Pergamon Press).
e . c e ..
FT A Sl SO0 AL ARSI AL R of nepuis
vieust ihakitle,ofor egimplenlmeeaniing]0 oy yhatihg-PRughnlP-501 by Interneuron,

Mg;ﬁ%i@&l%ﬁ‘@%%ﬁ@%ﬂ\]%%% : Tﬁﬁ@%ﬁ?ﬁ@i&g%ﬁﬁs%oha&

SR ALSITE A Kl g Toe oermounEs s b
CHiori, IVACIRYby NABGI;: LBVAIVKIRIN gy i(he VRAPMIRINE by &CNj AGDAXIN

to the synthetic sequences illustrated in the Schenes
1-3. Schene 1

47



10

15

20

25

30

Base NH2 GL N+ H2ZNOH GMN-OH In the turn, an
nitrile derivative (for exanple 4-Fluoro-benzonitrile)
w0 go06eao22d Wi th hydroxyl am ne under neutral OPCHERDES/002768
condi tions such as triethyl am ne,
di i sopropyl - et hyl am ne, sodi um carbonate, sodi um

R 05 TP IERENI e AR By .

950r/dCE 6@63 iybyaV érvani/Telg Lilhe I31SacBD® by {esBharatavewichidElan D N-6556

P phep e oLl T R PRAIEOS KRB about 1 -

hour up to 48 hours inclusive (see for exanple Lucca,
George V. De; Kim Ph&rﬂaoeuhbﬂ"@omﬂbﬁﬁonscor dova,

Beverly; Klabe, Ronald M; et al; J.MedChem ; EN, 41,

13; 1998; 2411- 2423, Lila, Chri stl ne; { oanec,

Phi | Hppe: incladiag, humapse ifested-@ithepestisiam déavivisisy R or another

or%%?gh ﬁgﬁ%‘h% Lgéfhhisle%ﬁ% ck&fjélt\lﬁl\g@ ﬂ_%l?bol)?_lﬁ&ﬁ%? can be treated by

adbgihisedniedr n thaet;tatlemENn éfectiR003motfR9 61 8the Oactive compound or a
references therein for reacti on under neutral

phegharerfiety)2ccaisplpprosirygmer salilsrpelip & RFFHEK Phigpharmaceutically
acqgé] blyl@té el 4 Scﬁfdegfd Tfﬂe RfvS GhabBald) caiB¥e bﬁmlms’hered by any

verte to an acyl -am doxi nme derivative using t
apppypragee routes | fon eckalmpld: herdfiyhepezerfleraliie intoavehousdy, intradermally,

“{bﬁ R tlg oAl 28 ﬂwﬁé>§¥%11§{§>§w' 09 agey Known in

- (3- D menyl am nopr opyl ) - 3- et hyl car bodi i n_de),
(N N\nfl)d@wlaihhsﬂ?me‘@@rt dosizad ekslts prshowes affiedslyds approprlate An

e)ﬁn‘ %%y?ffhgr ﬁé{ an &j rf%rpuers T d' g\l} L’R’ﬁ? EF H&%F $ill be in the range

DR Ane yp ca
fr6:@- sduallyst 56 lzh@gxk@,StpréEy (ll\kd\lidlmg’kﬁybﬁﬂb@ﬁmeﬁglﬂlm)day, more
will also be present in the reaction_m xture.

The

ganerpdlyibhtq 911911& A0P yng pecleiagsan podyrmeaght of &ﬁa@ﬁmw ocx ggy. The
t

ef?erc%ggglgk%n eﬁiﬁ‘%ﬁ[ g?qnfg d?fl %ﬁg% cﬁll#%g&;)téﬂ?e ts%]slc?mch B%Hd?ués can be

ce&IqxIIdte(S dhdedron thaotdight ofatdie pareat tempeadhd tocbarddliverddn H the salt or

ture range of about_ 80C to about 15Q0C for a .
prpgwg Xﬁlbt“ﬁ @cfighyin gl ﬁﬁmffezﬁﬂ% ﬁpgaga 5o %efﬁﬁ%‘&g gs @%%\ée using
T i
thte Kei Qfsf glﬁfﬂe%a@% b%'dru Eﬁ?yzgﬂh\e(ru I}?I A lrifélowlh\g/l tg gbtﬁ%b Skl(lelle? }n thg ta1rt
Chem Pharm Bul [ : 9:.120 122

or o SRR oMLl MBI IF dobany ﬂﬁ‘a}m@?%’« form,

m@ﬂﬁirfgywa Gob thﬁﬁféarts Jn8CRRIAURS 7 t%UJUOOQﬁ% eey%)fcany 70 r’[o 1400 mg of
chr ormat ogr aphy, stallization, disti ion

adtuvk dngrefients pmeneﬁ ostgeuSumat & kRl ctﬂsemapﬁtﬁoowoefmg ls usually
e n‘?o u[nds of formula Il1-Bl1 by reacting an al kyne

eV At i ve (described in the schene 2), vvlth a

substituted 5-, 6- heterocyclic cantaining

N
adj akeslly ths pstve) mgvediant ghowld bs aflmm%tﬁréﬁpweachleve peak plasma
co%cérﬁfja?e}{g)%%%ctl\;-e%il oﬂp??ﬁ%?@ @Pﬁﬁ%gﬁ ﬂ) gg@ﬁyﬂqﬂéiy‘j&%ﬁu‘t 1.0 to
1(parat Dhis ersghiel dchivytd, ﬂhemlg:é@éjyahe irgrsvenafs isjgatidresd 0.1 to 5%
has been descrjbed in J. lﬁj 2000, . 43,
sodyteeg. of 3o aeiYromgrogionh; Qticar e a?ra@d;rrzlatfte@e%as a bolus of the

C%g%ﬂ%%% lJ%eactl on requires a catalyst such as
h )2, Pd(PPh3)4, Pd(QAc) 2 or Pd on carbon in
a sujitable solvent | i ke DM, nitrile or enze
Tyo! B POPaT RO RLAEE OBRS T B e PRYRGE Aaf depend on
aﬂ%@ﬁ)ﬁofl Qngctlvaﬁéﬂ SR R Erated lof %%Od}rﬁgﬁé ARE otﬂé@f‘&tors known to
.) W1 also be present in the reaction m xture.
coupling reaction typically proceeds by allow ng the
reaction tenperature to war %I oWy fromabout O up to
anbi ent tenperature, or heat to a tenperature

anywhere between 30C and 150C. The reaction mxture is
t hen
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mai ntai ned at a suitable tenperature for a tinme in the
range of about 1 up to 24 hours, with about 12 hours
wo y@boalory bei ng sufficient. The product from P¢EIB2005/002768
reaction can be isolated and purified enpl oying
standard techni ques, such as sol vent extraction,
‘ ’ ¢ . . S . N
G ALTRRPALRPSL. DRHSNAhicl ¥2) AROvall Fith ekl ity of theonditon (o
bet hldeviated e Furthery dort amynpartortposirbgiectofpetidicnddsagd tegBhiensaghould be

e epar.ed accqrding, to th nt hetjic sequences.
BTl Fhothe S e o fid e RO L ppR of the
peTson %{nﬁ%iﬁeﬁﬂ%’sdri biepdlsig, tHe- alh@lBsRENE! bE (B HoRigokitidns, and

a N adjacent to the leaving group Li is reacted with
comaendtakipn ganges si dottly bereinrare examplary anlyripdaremet infended to limit the

sclgﬁ%):rlej%gcgtlecigg rfi?liegcggig}dfgﬁ:%rg?%\’ 18rrlr.g’rﬂf‘1)’é il(;[lgflrésiné.rre]dié(ftr}ﬁg? be4 adnlriinistered
attontcé, | o MRS Migided ihtb Atimtan &£ pabRdraloseye Vel daatiyistered at varying
_Protecting goups PG are renoved using standard
intpsYADei® produce a carboxylic acid derivative.
Scheme 5 L OHHO _ i Cyclisation L L == QN H2Nr
Ref eAr typiral ansdh @ffeadminishatich -cfutist hétimeedompadidaioloeal. Oral
Is prepared as described in schene 2 froma suitahle
CoRpROgIONFAVLY (2EperR wr%clwe}?eanc@ﬁﬁdﬂwa%t o ary gt |°&rrrircbllhey may be
L8R Ma 132 @%? RALAChi@rgb1as. desLhd f oral
o ovelaﬁ%ﬁxﬁggﬁ%ﬁz-ﬁg 9 gC» may be prepared ac?%ﬂﬁ?%é) ore
thepedie slyrnisestian, depetine esmpdundstandtegscarporated vBthenvisents and
6-7. Schene 6. | urn,. the pentynoi¢c acid nmay be . .
s Qi o BhietHe MLy 8 PGS RGeSl b dgmpatible binding
agditls! WSt ddfuveRmAeASERadbe HORAEE BEHATDBS B X oRBodHieHO ed
y a coupling agent known in the art of organic

o EPRRLAINCEEREL b Pind s ggngsof e tloving

ingRddNntsDi &y edrapitils Cafr hoslhilat dRjured @ Binded badh @s S@icyastystalline
e.g. tetrahydrofuran, dichloronethane,

celiglage.metmy [REREM (8, SelrEkane) cxpipiprtapyqh ag starch or lactose, a
digiﬁgegﬁg@%yaigntsﬁ%ﬁia‘%‘satlﬁéﬁ-racgwrﬁ&%c]ﬁ’,i@z% 's%&l;ea) lu‘ﬁ%il:%nt such as

prese reaction ure. e ’reaction
mbyrpisiual styarptean Seeisteas a glidrne sicht Brpdoalisiicdodiogide] areweetening

in the range of about 4 up tq 12 hours, Schenme 7 ;
agep} §adhy & BOTRseOT FATERAEY 19X e e\eorgxgeigeni:,évr@hés pepegmint, methyl
saBLYHRACoPS a toﬁigg? t\ﬂ?enrtﬁﬁﬁ%é&gé‘ uhi? fRER MRea su'f@,%t &8 contain, in

prepared usTng appr oac [ined 1n Scheme

adHlitirm, toi matSriklenfethg abbte type) udigsidnariictesick s la fatty 6, IBraddition,
| or trijfluoronethanesul fonyl nd .par,at ol uenesul fonyl..

AoppEF W {5 GES BT BARIPE PP THEPEE § R g ey i) form of

theesdgd udit efoR 8x HB516 doReRksATRY aradH11ae, o8 otherentBRY addfits.

prepared according to the synthetic sequences

illustrated in the Schemnes 8-10. 0 [ .

he Db BoFPol L4 B A BIRReRe o SPRPHRa L PRSP fffpension,
sy waG héwinkpube bE R 1dkela) sHRipPmepcRdinyi & Bditikieto the active

approach outlined in Schene 3. . . .
compounds, sucrose as a sweetening agent and certain preservatives, dyes and colorings

and flavors.

The compound or a pharmaceutically acceptable prodrug or a salt thereof can also
be mixed with other active materials that do not impair the desired action, or with

materials that supplement the desired action, such as antibiotics, antifungals, anti-
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The substituted propargylic al cohol derivative may be

subsequently converted into the correspondi ng
w@e@paoyli c halide derivative according to theCre2ed02768

illustrated in J. Med. Chem, 2000, 48, 8, 1508-1518.

The hal ogenation reaction may be pronoted by a m'xture

oL TR 00 SO0 RSB ey Sors o

suspensiona kel §wl perariter@k . igtradbrmhl, enlocwedrieams , or topical apphcatlon can

int@?}a": g%@ 8&y§?€%n%él%%£Y£éE§ p‘i’*i}?lﬁﬁg j asv\)!v;tre{ gq%grg]reg‘réon saline
soﬁftﬁﬁeﬂked Gllst lib%lfeﬁ@‘?én‘e%‘l‘yd@ls?( gﬁfc%nnér Hﬁoﬁﬁé’fﬁet 4198blic? other synthetic

typically al'lowed to proceed by maintaining at room
sotventse eatibacteriab agfalts Feal anberzyl elsolyed @f mathyliparabensy estioxidants

suglg Cha%aga%gr 1% ac} oror.t (5 ﬁ(:henetﬁg%lﬁ%n e S&ﬁ#ﬁﬁgf %%}d sdeguch as

etﬂﬁé@d@nﬁﬁ&@ﬁﬁﬁc@@@)&k}d Angrets? siich B latsl@ss, stithieor GBhosPliates and
I”". Scheme 9 The substituted pr opar yI iC haI i de

agenis é@lhﬁlélaétvéﬁmfﬁ @if foracibyesiehiag sodi ¢gxfropre The parental
pré%a?%}gcglg eﬂ&%éga i %%%BXICE ”&1&%4%1% VSSIE Pﬁluﬁ]t%le I?i%se vials

mﬁk&IcﬁTg])@éy)i‘phhﬂfQH hal i de derivative is convert ed into
t he correspondi ng butynyl derivative according to the

o DSy e i 898 Sk stne o
plimyplmterbuﬁanecesahhe(PB&)at hyl (prop-1-ynyl)silane and an
organol i t hi um reagent such as n-butyllithium
t BUtyl det éih%ﬁn%@ﬁ‘t e adtivieecomPosiidd areCpiepdb® vath carriers that will
under goi ng netal éxchange reaction in a suitable
pretstiy et cqrepayndt agaimsh yapid felimanationi Eemythetbndy) suc&lt agp controlled

re%ﬁger 8%mlfalt ?ﬁ)t%ﬁﬁ%ﬁg@ﬁ% Llﬁ%ﬁ@ ;ta : y blglto\é\ﬁcie/alrﬁsﬁgtggt delzv%%l systems.

blb@etg@ardaare |b1cﬁJohﬁﬂatlﬁl@| paﬁnaer¢awab¢ iesd, SERtae Cdthylened@ihgl acetate,
trlne si | i s renoved under basic condition such

iflesk 9, ygtz@dn aeidn Bipdlegem d pekyerthgstersy cadr dohdactis acid.

PRI 0 il OES L D e

Themhterihls yapiles be dbtaligd abinewioigilyt fiemrAdas Comporation.
tenperature to warm sl owy from anbi ent tenperature to
65C | ARpaRfors e O ltrobtdd doS AR &ells with
sol v]fé1 BSo?neFlgé.{E%et 1\91? glllém%ﬁ?ql yl %goho 0 es Wi
mbsdd@tay dnidadiasnto vziraétdn;agmsh ere alsd Iwmmanhy Ssﬂrﬂemeplmrmaaeutlcally
[ ncll?l.ides hal i des such as O

r, . aor .
acePAE BB MR TR Oh PR ErHsding Tp methags known to those skilled

mlzhé aCBE ¥R, AfcbMfleli V€ U S MRt . a32bisan (wmcﬁq@ﬁrzserporated
may be prepared usi ng the approach outiined in

h@mn @weeﬂerentrhuslts ¢ntir@yh dfng example, lipaspogdernpdatians snayherprepared

ne hanesyl f . and )
of Gsipl anetontvis fid BuED R, SERES R PKHAT Srppotine, stearoy
phUSEHeAian] dolisd, al’@lad&vg , pHodplaitidyGhotine, 8 eofRtcrdlPth an inorganic

above, X is prepared according. to the
soé‘gpm thet 1sdh@taw@ﬂta@51 iqarmgthehmée thin ﬁlnw@gnf@dﬁgd on thesurface of
orda e /e
b TR R, KB S50 a6 Dol o e mmpplotec

d1 h&pﬁatbnaﬁdlftﬁ téiphosphate Reritiaives Zaktheﬁ\ ifRrodeed (i?ﬁto\ﬂﬂe E@ﬁSmer The
1984) Conprehensive Heterocyclic Chem stry, Perga

copfaingg)is thempqayided by fapd to fisg Lipdd gatpsisb from thg’ sides of the contamer
oL AR e, SGEHEN g B ARRA oo 1

is reacted with an a-hal oket oest er

50



in a suitable solvent (e.g. EtOH MOH THF, acetone,

CH3CN and the |ike) at tenperature between 500C to 90C
wo e006B0092D 12h, to form a substituted i m dazoppeT/tB2065/002768

according to the nethod illustrated in J. Med. Chem,

1988, 31, 11, 2221-2227. The resulting im dazopyridine

bear i ng 2 g3ph0 Y rbiC R Preha iR SRR Athds"t © AN

al cohol by reac I'ng Wt uctlve agent” suc

Li AlH4, BH3 and the like in a suitable sol vent (e.

THF, Tt @nipouedhed the praserzt ipeantiod carf be synthesired ﬂawiaemmetaos known
X g@oc ed to conpletion, typically fromabout Ih to 12h,

i ent tenperature bei ng advant ageous (see for

exanpl e J. Heterocycl . Chem, 1988, 25, 129-137). The
Nuddeasidecdnalagres| kyl - al cohol derivative may be

subsequently converted into the correspondi ng

et HO0F B R eIoBEs Gl B BRPARRAY Y ofensation

reﬁ(ﬁib&s ilfalﬁtlhﬂ'dm)dhﬁh hgéidd ardreithenad aldml Inedide loe epdbﬁd@tcmﬂammg the

. a m xture of hal ogenating re ge (for _
l%fe/l%r%ne b pshbr R nBiesps phiuteress renopﬁﬁl achd t he

like) in a suitable solvent (e. g dlchloronethane

tetrahydrofuran, diefhylether, toluene). If reqlire®k’a

co-reggent, such as rlphenylphosphlne wll algo b@q

preseq ed | RThelfeacthnan1xtur The_r eact RGN | “R"
#pmed to ptioceed %y majht ai M'ng at r ogm

tenperature or atimedin the rangd of about 2 hodrs

up to(@ hours. Thus®in Scheme 1®), “Li includes hald des

such as O, Br, | and PG i'ncludes Met hyl ,; et hyl,

i sopropyl, tert utyl or benzyl and the I|ke. In

anot her enbodi nent of Rhe present invention, depicted

in Scheme 12, su ftut ed 1 da op&rldlne al kyl -Jhal i de

derivatives may be frepared a- haloketone

and a%uhstituted agi nopyridiné D accérﬂlng

standar% met hods faZbllar to'?ho? skilled i Lgﬁhart

(J. Fbté?ocyclic.Che 1988, 25, 9 137) . Sche

The reaction typically proceeds by allow ng the

reactjon tenperature to heat slowy from anbi ent

tenpefatyre to 650C for a time b t@pen h and 12 hours
|n assuitable solvent (e, g. : .
oI tetrahy andﬁ di et hy eth , acetone an R

in

the Iﬁke) Thus? hene 12, LRinclddes halﬂﬂes

as C I . Sch 3 Thus, in t Schene 13,

subst@%uted i m daz yrldnne aIkyI |de,interneéﬁate >

may be transformed into a nono substltuted acetylenic

der| ative u5|ng t he approach outlined in Schene 9 to
duc npouns E| Thus, in.Scheme 13, L2

|nc deg h l i des " Br, | Reme 1@ Th \/J

biRs- sub&ti fut ed al kyne product fromlt he reacngpni

Schene 14 nay be prepab®&d using t he Rippr oach dut | i med

in Schémp 3. Thus, in ®:hene 14 L3 {ohcl udes tmlides (@

such as d, Br, | or trifludronethanesul fonyl and

par at ol uenesul fonyl. I n accordance with the present

i nventiaon, imdazppyridine derivatives can be prepared

| sq usi|ng the/approgch outlined jn Schenme 15-17
S5Thus{ in t Schene 15, /an appropri atgyy OR'
epgoxyde- al kyl de 3|vaﬁhue OR
rtled into the

2+(ch|oronethyI)OX|CHne) is co J
cor r@pondi ng” butfhyl derivative Adaccordigig to t he)
method iflustrated in the Scheme 9. The resul ting
substituted acethylenic internmediate A may be
subsequently converted into the internediate B
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according to the nethod illustrated in S. Hoarau et

al ., Tetrahedron Asymetric. 1996, 7, 2585-2593 and in
w@ee/oMw2Hol bert et al., Tetrahedron, 1984, 40PCT/IB2005/002768

1141-1144. The ring opening may be pronoted by LiBr or

KBr and the like in the presence of acetic acid, in a
whaktid:abl e solvent (e.g. mxture tetrahydrofuran and

water), at roomtenperature for a time in a range of

about .5 hour p. rs. . lR an r '

of EH K oih X! ﬁ%‘geﬁ%‘%%eﬁgydép%tgld“’i &e gh%lrere@g‘gif’??ﬁémhed or
unbraheedediya} dkehyialkas;tiats) G-alkys AN DNEHMeeN(Me),; CN; acyl; aryl;

corresgondin a- hal o- ketone C. ccqrd{qg to ghe ngtﬁod
heterqaggt paieEYFls TRTbeRIICse PR agi Tesiqus; Ol HRRTIReT, Witadhe atoms to

- idat i i =Y

Wi A ol e A R o Do e

SH)..,. éEgPCZ GC and the |ike by maintaining at room

tenddt ¥ ¥Rr5a time in the range of about 1 hour up

to 2 hours. Thus, in Schenme 15, L1 L2 include halides

suclCyas afy pptBmally sulstihgedcabodynteehetengicrile ocharergaryli n

the Schene 16, an appropriate a-hal o-ketone Cis

conver ted iOH 0SH NEal6 06 tReRNy ditdinited daz alkyt,i dptiogally substituted

according to the cyclisation nethod illustrated in_the

C2Sc hbkeeyl1Dr  Brot dlkyivhg N oGP t EHaeNnyCERNy| GHoNHend fdeNHCI:,

R R BRI B, A8, Sy,
CISUIS[Te CP,EBNENEHAA JheCat kA pr ndoxdkant r OByl haloallyny'
reaction I,n cnene ma e r re usi n t.he
(G SR P -ONougrinD, DEHRTL SOV DlienyD, CFs
' d [ ’ 4Br | _ 4 ) 4
bl NG oo FUCHD SR (CINR ¢ o GFInG(QINHIRY,
-(CBHRO(OIROR, 610 Oyl cgelbalikplbmig rapidrwhigre G OGZQHQQB}lb@utlonS on
Gt Golor ARG gy PR POR ST e aISEPe AR b i, koxy, or
a lﬂiﬂp%rgggé’o%orﬁg eRaN ffarRcoalhatignt 0 the synthetic

eque IlTustrate in"the Schenes 18-20. Schene 18

SNAr, Reduyctjon Referring to sghe . . s
1 AR e ol JenE P PR 1 Eeopting gt ot positon 8
of@%@-%ﬁﬁndlfmﬁﬂﬂf[gﬂfd]%ttﬁaﬁﬁbﬁ&ﬂd, h@dag fbnexdnipls tint eudresubstituent,
sol vent 8e.. . EtOH, MeOH, THF, acetone, CH3CN and %&e
may ke yeagted veifhp ciramonia apésofiam Tdoexide wolbmeprpriate RE pdjustments
in the range of. t ) .
o P PR B 2o o it sl B A Remonig and methanol
to FR&HAE ah blceBor absttuém. TEier falledingmdnelimiing, ex2MPRs il@strate some

303-7306.. The N-substituted-2-nitrqQbenzenam ne may be.

gesengb el weeify recthodolqgies tp ﬁ’i’%‘“t GE@P&@%%%&H]@Pfesem){m’entmn-

N- substi t ut ed- benzene-1, 2-di am ne derivative accordi ng

t 0 tAeGentriabdokdeosationReabigorgr t . The reducti on reaction

may be pronoted by 10%d/ C in a presence of hydrogen

source (H2, SHAREMH, ofHOBOkniNABIdzaN -4 ihetaztne)-0n6  Werivative

the presence’of netal such as Zinc, Iron and the |ike

in aci di c coedpounsis fiospAesrmneimidgoHc-al-sH8am-tongc OH)

in a suitable solvent (e.g MeOH, AcOH, EtOH). The

reaction is typically allowed to procee® by

mai nt ai ni ng rdhom t enpgsabpee for Jhﬁ in the

range of ab t o urs up—tle—4—h9ur<'.} \crﬁme 19

Referring tod}’clﬁ@ NAD, RX or epoxide NTNTNH,

N- substit at ed- benzene-1, 2-di an ne deri vative Is

reacted with an a-hal o-carboxylic ester or an

a- hal o-carboxylic acid (X is sel ected
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fromd, Br, |, and PG includes Methyl, ethyl,

i sopropyl, tert-Butyl or benzyl and the like) to form
w@roosibwei t ut ed benzi mi dazol e, according to theChes2eed02768

illustrated in J . Heterocyclic. Chem, 1983, 20,

1481-1484. The reaction typically proceeds by all ow ng

the reacy er rept B )-eWito Filr B FHRMRAS[ 1,2-2]-5-

t enper at E'r gg]}{ntg)}?eggoca‘wn a%:i F%l%?o%_?jjl?%n (aquegus HCl[ ]

and the |i kehzihotrome fromd®-bethwesn 5h and 12 hours.

Schenme 20 Thus, in the Schene 20 a substituted

i m dazopyri di ne al kyl -halide internedi at m be

transformed into a nono substituted acetykqnrg
derivative using the approach outlined i nNSe@hﬁ% 9.
Thus, | ohe SBALD | s Ral»desc8ugh as O, Br,
. The ¢ unds of foé%i a HB whereim Z9, 710,
Z11, Z12 are as descri‘bed above and X Ts®% - C3-al kyl
may be prepared according to the synthetjc sequences
illustrate in Schene 21-23. Schene 2 1 M tsunobu 1n

Schene 21, a substituted 5-, 6-heterocyclic containing
whesin pjmding amhadstia dilsckide atemploy¢deianstepgA gansisxprmethgldisilazane

wiﬁﬁ%g%nggig\ﬁq éﬂfa]?qc E%@%tgq%@gacgﬂqﬁgﬁﬁgﬂg r&gés 1 Ssgc?pggﬁ@gwirécﬁme the final

pr&ipstituted acethyl enic al cohol. The resulting al cohol
is reacted with a heterocyclic ring containing an

aci @ c~NH der | é g %g@: ' according to the
et 5 Goeral Bi3fion’s REMHOOr ttﬁe?;@% Sredy, I.

Gunawan, B. M han, D.R _Saw cki,, L, Seestaller, D. ..
sul | i van 2 BSyathgsissmof 5 2.‘%6@“@?@9“%6@5@%@'4'0“ derivatives
995-1010. T n I §¢ . R L ﬁﬂ% 1 2-al-s-
r eagent suc%ﬁ.ﬂaéguglﬁgt %}g#‘azgg%%gl??x%lg?pﬁﬁ AfhidkoR 2-2]
di - f e™- but ylrazmed-one ouxyl ate and the like in the

presence of triphenyphosphine, in a suitable solvent

(e.g. tetrahydrofuran), at an appropriate teaperature.
Subsequent deprotection of the trinethylsi|
groupaccording to the nmethodglAd | ustrat ed?i\ S(f\heme 9
and cross coupling afford npound ofN \NT%NHZ
I1-B. Thus, in Shenme 21 L1 may %N@Cgmﬁd | eavi ng
group capabl ngLMnder goi ng a Sonogashira reaction
such as d, %?/,k\l/u\or trifluoronethanesul fdnate and the
like. In anofhelNemadi ment of the present igvention,
depi ct eqtdzo/échene 22, a acetylenic al cohol lmy be
transformed into the cowpondi ng hali dﬁ:j{\arl{vat ive,
wherein L1 is O, Br or I, ﬁ?&dingto ;Fétsﬂgd
illustrated in GC Craw ey, RI. /P N Edwér ds,
SJ. Foster, RM MMIllan, J. Md. em 1992, 35,
2600- 2609. The hal ogenati on reacti on may "pe pr onot ed
by a m xture of hal ogenating reagents (for exanple

Br2, carbone tetrabrom de, PBr3, SQC PCl5, 3. ...
and the I8 k8ynthesis o E‘Q@H&@'10@“%hiéﬁlvﬁé§élé‘?1‘fl?zo§ﬁ§%%)§1mldm'5'
tri phenyl ph ' ! > U Bnsehyent (e.g. THF,

DCM and the8ﬁ$§g§lﬁglrl1dﬁgﬁ’%wp?gg{r@gﬁ)g%{e t enper at ur e.

Schenme 22 X-OH Hal ogenation X-L 1 The resulti ng,

acetylenic halide nmay be submitted to substituty on as

descri bed ijp Schene éi 'llﬂ ording to thes d
illustratgdyn S.J. g@i m% Youn, D. A g.
Lett, 200k 105522%%@ é t%\ﬁtestituti onr ead ic?g
may be pairoerteCd by f_lé in tRE\presence of a
base such as K2CO3, Cs CO3, NaH and the/\Tke in a

sui tabl e sol vent (e.g. dinethylformam de, acetone,
tetrahydrofuran), at an appropriate
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tenperature. The resulting termnal al kyne is coupl ed

to a substituted 5, 6-heterocyclic containing nitrogen
w@ejoawene2t o the | eaving group L1 by Sonogashi PEI/1B2005/002768

procedure described in Schene 3. In another enbodi nent

of the present invention, depicted in Schene 23, a

sui tabl e acetyl enic halide bearing an appropriate

protectiong group (e.g. trimethylsilyl and the |ike)

NTRY e cth with a substituted 5-, 6-heterocyclic
ning an Nto produce a N-al kyl at ed
het er ocycl ic derivative as illustrated in Schene 22.

The Is phsiealdt e si@esis@d t}he(mlcta‘osﬁlhs%cdﬂGﬂe ahoed bngithey alkylating
met hods known in the art, Q% wed b Son

hj
thf‘cmmm@@e BogHied suaea e e ebeosya oF gipscayiafife fllowed by

i él-ggqoig ?{?gfsﬂa side It&@ﬁ(ﬁﬂ;b%dahgcﬂlég%ﬁg @hélvaeé%pnﬁgly B dified

suge, folped coly glycos;diatm t Th¢ Hiellsying menilimisieg Larmdsnents 111ustrate
i1 lustr 4. Scheme he acetylen
SORRP G |3§1%r %%?E’?C ologiesnior 8B fna;{ ﬁ\{‘%eift 815 the present
1n mtiggt erocyclic contalnlng containing an N adj acent to
e leaving group L1 under Sonogashira conditions to

produc Stit t he .h rocycljc acetylenic
al céh o§4J?%i5@ﬂﬁL—éig—g%Q%Q%%%ﬁﬁﬁi;%E%QyIenlc al coho

may be converted to an ester derivative usi

apprﬁo dck teerdhpd sgonysleasisle of Hasiol 12ngrﬂ’é10%%ng’gl?@%ﬂ R‘aiﬁ the 1°-C
bran%h%ﬁgﬁ}%ﬁ&q d aﬁmﬁp’l éuﬁgtltﬁ&ﬁ%éls Wﬁﬂﬂﬁl&e% %ﬁ)t (ﬂf‘) (iv), (v) or

gani c synt esl s suc

(Vi)%t@hmbbmlsdepm&ﬂra@pyl ) - 3-et hyl carbodi i ni de), DCC
(N, N -Di cycl ohexyl carbodiimde), in a suitable sol vent

(e g. tetrahydrofuran di chl gr onet hane R’

I fo hoxane) ' 11%5 a X 15q
Co- dz , such P (N, N-dip amnopyrd 5
¥ 3 e : Xt ur e. R
rea o _typi cahb eeds at aRi-ef tenperg}u e [
atinmg LyRthe rang 2 out 4 I'b ol 1R hours. ghus

in sEhefe 24, L1 be a good IeaV|ﬁg group capabl e
of undBrgoing a Soné@hshlra reacti diVsuch as O 5B(Y) |
or trifluordmethanesul fonate and the like. In the
Schene 25, conpound of formula I1-C wherein W B,
are as describgg above and X is

CH2- C( 3Q)X be prfe rding to the syntheg"izc
' 24. Sche 25 hg

seqd trated,i
conmpoun rmul a efeR’° Wand B1, and
Gq aRe descri bed above

é,ls CH - NHét;C» na
etic sequences
illustr in the Scheneefﬁ -27. Sche Cﬁﬂ@ﬁ%
Protecti )group In turn % pentyn@rc aC|d >
converted to anide derivative using the approach
witdgsihi ned in the Schene 6. The reaction may be pronoted

by coupling agent known in the art of organic
synthesis such as EDCl (|- (3-Dagthyl am nopropyl) - 3-

?f\lml(fr‘l Cfbi‘?«% ﬁeﬁ@ R Yhd %*d e B 814 Rapisgs defined above,

orsol vent (e.g. tetrahydrofuran, dichloronethane,
N N-dinethylfornanide dioxane) Typically, a

aI s eaﬂéﬁfési eﬂpeﬁ V‘flﬁgﬁ‘?e%ﬁ? %(I%An X%I}léh ltl%ﬁrg;lrfg)eax\%ﬂeh form an

opttﬁéﬁélﬁaédbk’tltﬁfe@@e &6l 3-ndmidd @nirafee BP anaturited Hap tiat bptignally may
in the ran of about 4 up to 12 hours. N-protected

hae phe e ke histerpatems selagted AgMahe grUREBEIS A el or P;
according to title nethod described in J. Med. Chem,
2000, 43, 3718-3735, by usiqglfor exanpl e
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30

BOC20 in a presence of DVAP in a suitable solvent such
as DCM The reaction typically proceeds at anbient
wao eqopeo@eure for a tine in the range of about BCT/B20@5/002768
12 hours. Thus, in Schene 26, PGL includes carbamates
such as EEO C(=0, MeOC(= O, Ph-CH 2-O0 CC=0O or
t BuQcefd thai R theH, NeB, oSSPEsHEly Avheh® dreg Uist@ ig Formulae I, IIT -
acetyl enic may be submtted to Sonogshl ra cross
VHBE@Hi ng as described in Scheme 27 according to the
met hod outlined in the Scheme 3: Renoval of the
pr ot gitfaufdfnegicoerRntitmetie amdtereviometicl &rms tlessd fC édn be prepared by
condjtion well known in the art, either under acidic
onegidhe fodlqwing-ggneralpsthods TEA and the |ike) or basic
condition (NaOH, KOH, NH3 and the like) in a suitable
Medificetitn gomtthabactbtte, DCM or MeOH. Thus, in Schene 27,
Li may be a good | eaving group capabl e of undergoing a
SonogRsSkly fartiad Hhdteihl FHCIhiPSrobdss iBhn apprepriately substltuted lactone.
trifluoronethanesul fonate and the |ike. The conpounds
Tl ldctmeuinay |He- p‘ﬂmha;rsél ax canahfd pmparﬂzby BRy lmaviGmeans including

st%ﬂ.d Eﬁéﬁ}%ﬁ%g %%)%\é/be ]68 angI ‘W%ar%’i} e u)g% gljgla actor]e gptlonally
t Ratdti liylvitsid adyee 1 , b
°a?ﬂ“§qf§§ﬂﬁ2ﬁ%§‘@%5%‘3§”%2’hen¢é R hee 26 tha £ouP Y
mgibeds MsHi knosincionds skiledhin B Wbt tawehihpr Gmenack al. Protective
Gl ﬁlt gt 5'S Ele gt Fc( a\smr;lllléyc afid® rgc%% ?Q&m‘&oghﬁlfoﬂ' 1991. The
protdotedi tadtond daat gienclyc bmtplal mﬁo Ia suTtableabmqimg geatjpsuick as an

convert d to a bette Vi ng, gro using an . _. -
orsarg%ﬁ 1ﬁt"@rb§’HI m@wﬁeﬁﬁ FidbTigas %l%’lt»u@h sanpHGHyp lithivm
I [
dlﬁ h@% i f TSMH gﬁ i‘ilé{ﬁoﬁfwh 8l ﬂ%ﬂo%Aat@glﬁg%{Fﬁudawsiﬁ%ntt aaf‘a%ultable
templemﬁn’e t0 RBM thad H-Fa]i{ylatetdtsegdm ke) The reaction
typically proceeds at anbient tenperature for a tine

i N thge bRNERIIPacHRRM sutbat!Barl el DeltOUpIRd td BR base by methods well
internmedi ate sulfonate 1s converted into a N Al kyl at ed

krebavyri tCathov@ shilledigi thy ath asxieegls bof T@\pmeg@; Qbﬂglsh‘mqf Nuogleotides,

S {i The, reacti.on .t akes ace [N
PR ISy Lodh FB i 3R SeRen sPEG B bR Pubihy B B MHfred base
wﬁEta"L%@@cﬁﬁ hdde tintetriehlokideOri Ghniveh &Machl6A@s, of trimethylsilyltriflate
Shar pl ess, K. B.; 53; 17; 1988: 4081-4084. Thus, in
inghe appsopr@te solveriyt saigbledempe@dye-ng group capabl e of
under goi ng a Sonogashira reaction such as d, Br, | or
tri f Suseqretihahe autléesidd endrdicptotedtediey mbﬂlodnyveh &nawn to those

ood. | eavi ng group_capabl e of undergoi nuc) eqgphi | i
SISk i TGS et 25 GRePRe ab%:&e&s&g&ﬁﬂeﬁeee_g_ﬂ_& anic' Synthesis

‘@é‘ 61@3;%5%0119 %é@oﬂﬁﬁﬁﬁiéhf te. Scheme 29 In the

e carboxylic aci (L1 is OH or their nore

d t .
nd b PRRISHI SR BHIER: wibh |2h- gty FapEigpsie s desired
Alt%htl‘%l? ddé%@yl%’ﬂrﬂéleéﬁgé’{ﬁdé%&ed O TOCSHRAB tR&e nhBRosides, the formed

acyl ation reaction nmay be pronoted by coupling agents
rikomwieoside eh eplaenallyfbeqrofactcd byymth@tﬂ welk kedwmtoRbose skilled in the

rg I@S&g, %t g§t¢%ﬁ§e%}ripmt h ag)e(u%%dévn%esm) JohrDl%lley and

Sl $8end BAXRAY, 1 99, GAY BlentBe 2UOM &Iﬁb&ﬂéd@@d with a suitable reducing
pof ner - supported carbodiim de (PS-DCC, ex Argonaut

agrab h@ptl@g\ﬂlerst}ne 2H hen be ectivated toffacaliteigiredustion pa.sler expmpple, via
| m ne, diisopropyl-ethylamne, in a
'mfingB?%Réggvent (e.g. tetrahydrofuran,
di chl oronmet hane, N, N-di net hyl f or mam de, di oxane).
Typically, a co-catal yst such as HOBT
(1- Hydr oxy-benzotri azol e), T (I -Hydroxy-7-
azabenzotriazole) and the likKe nay al so be present in
the reaction m xture. The reaction typically proceeds
at anbient tenperature for a tinme in the range of
about 2
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hours up to 12 hours. Simlarly, sulfonyl chloride
derivatives (L1 is OH) may also reacted with am ne
wa@lesosMeneyes according to the process descri beRPCT/IB206r002768
Scheme 29. The conpounds of formula H A wherein W Z9,
Z11, 712, 713 , Z14, 715, Z16 and Z17 are as descri bed
aboy qteﬁ@ﬁ’v tHeSed b EY %nErle@B%cﬁ&P REedagick Qna{}hﬁe found in
synt et c sequences |I ustrated in Schene 30. Schene
PC3D Rublisativmb (Berials Nost W@t @095282 anfhed 081/80121, both by Idenix
Phcontalng&f a N adjacent to the |leaving group L1 is
PP t h but-3-yn-1-0ol in a manner sinmilar to the
procedure present ed for Scherre 21. Thus, in Scheme 31,
L1 dayGbi , £ ancheg Nusjoapides of under goi ng a
Sonogashlra reactlon such as d, Br, | or
t ri fA poCaireidhed eibuhiddeuaide ofkk fdﬂewiuilg(ﬁruciﬁhe whesdih R’hg the 2°-
al cohol may be subsequently converted into compaund
C rmetrhsent a ac For WPHEIES ORHBY 5T RBBUIAF (hEhAbaCYh () or
R
(v 30T e 3 Y o the IR St ol PmoRy
Med. Chem 2000, 43, 995-1010. The M,tsunobu reaction
rmybeRHMMe
di et hyl azodi car
and t hegfd
a suitablg e ;
approprr% e gNtROf t he
pr esent |nv§ht|on conpou%d of fornula | - wherein
W Bl1l, B2, B@)and Gg are aglljescri bed abov@Wmay be
prepared, as depicted in Schene 31, fromthe nethyl
i mdate according to the nethod jllustrated in MM
Ponpi pom R L. Bugi anesi R'3I—C. ROBhins, T.W Doebber
T.Y. Shen, J. Med. Chem 198],%24/ 1388-1395. The
subsequent cyclization mmf ed under mld
condi tions and foll owed by So shira coupling. Schene
3 1 The .conpounds of formula Il-KAIRkherein W Bl, B2,
B3 and Gq are as descri bed aboveéimay be prepared
according to the folj.ow ng sy(¥Retic sequences
descri be in Schene 32. Schene 32 CyC||zat|on
Sonogashira BV N B2 Pentynoic acid is reacted with an
§- or heteroaryl-anmine where B3 = Oor S, in the
presence of a m xture of trenyI phosphi ne and Cd 4,
D

W.

in an approprlate sol vent , the presence o a base,
f ol leauteR R/, BOROGRER s X, HoupH nip, and R¥sis e Beftnedrabove, or

Scheme 3 in order to |l ead to benzoxazol e or

benq@t’ hinaze @o% W‘iﬂhdﬁle cﬂl@n@@&ﬁQU Redgiclo thefyQir@uttached, form an
I1-A wherein are as descri bed above and

opBgnailyeubstﬁnteméetm%we@éwmda@amd atveieti#gd £igg thas optionally may
f ol | t
hayS on &t BRI S sQETHERERTING ol Chilithe PR SR

is coupled to (3-X-prop-l-ynyl)- tripethul -silane
der isxaentvbatReis PR, &Hzaorasédaw M1k gr 5‘% da s sykermydae I, 1T -
viH: 204 Br and the

all tautomeric, enantiomeric and stereoisomeric forms thereof, can be prepared by

one of the following general methods.

Glycosylation of the nucleoase with an appropriately modified sugar
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like, in the presence of a strong base such as
n-butyllithium h'thiumdiisopropylamne and the |ike.
waeooawedeyt sil yl group is renpbved under basic CPCHIB20@002768
(e.g. NaOHs KOH3 K2CMB) or in the presence of fluoride
ions (N-tetrabutyl ammoni um fluorideand the like). The
r esufyel ng §t§rﬁﬂ? NRkteRd1KBR ik ré@iPisesh bshrBpBaBgtdubstite@d sugar
5,6- hetérocyclic containing nitrogen adjacent to the
witte a\2" fH gandudy - 11 whth o Appyeetidte deqyirg: ewpup (L§Ds ewdbbasdan geyl or

chene 3. .The conpounds of forpula lI-A3-a er ej ,
haogen ggoupy 01, GRS o  TC SUEH 30, ﬁ%ggrcg Soe@eoracna 181188251%% by any
knSwitiediB inddeding eRadLd cpheai-Aaiing substithtor, @kldawbmgnd/or reduction

synthetic sequences illustrated in_Schene 34. Scheme .
tedmiques SiThe substippiegsygarsmadhen be osihiergawkhrag appropriate oxidizing
i.met ' - hyt.- 3- i ' 4o
oo 05 AT Y TR rd FOGAEM Hned ue
Possibleeasitidistng tgasts tagd Jaies’, reagdmi{olmixture dfehroatebbd sejfuric acids),

imne is reacted in the presence of triethyl phogphite
Coflns; reageRiA(ApYridHsdriAY DPEideh Coreics repgent dayidiptum cifiorociromate),

e g ! ; r .
pyflfy b R B Ao 8 SOl BRfinigalfly MY, thentum
tetodxidh) phase {Buiskn cetslyk@78ch 75 clrofe 46241 pErmangahate sitpprted on a

roup i.S renove nder basic _condj tion ( .
bR, ICIER 0 PHOPHETPHEE EERERI B G OC! in HOAc,
coppkrt SlrbARI YbAREFOSLNEN R hidRel2 pallddi@m| Adetke, NiRErwin-Pondorf-

resulting termnal alkyne is coupled to a substituted
Valeayirdigeet hmingmg-Uterddé withgnethpr ketonsy asbdyasiepycginimide.

procedure described in Schene 3. The conpounds of

formyen ¢duphdg st W eigindmitallidRearbbd, nudfeophide Guclarae AGrignard

descri bed above may be &r epared according to the

reggsnt, ot oTgeriipey, ilhiveotalkyieappar sk ratMdes innlSE iy the ketone

an| 5a?n a?)&? 1> Rorblotid rk%%n&t 8 Flﬁ%?eg%gx@efﬁure, aie})ds the 2’-alkylated
enzotrirazol es are prepar ed fromsubstitute enzene-

sugar2-Theadtkylgted Bugdi@pioedbnea tefpretediedwith 4 siitableaprdtecting group,

acetic.acid as ipn the thod iJlustrated in J .. ]

tYWSHIX Wi Y acyk or SRVIuD, By %%938@%1@01%8 thge 817%@@ Pyfye art, as
et %! Livel th Wt RiDSNARES] 388 §¥iley and S

ta‘?@?%&gﬁ’%ﬁﬁ %(turhgé-gg&tﬁ‘gg’gt(?%ﬁbgm ?r!] array ?Jlg pronot ed bey ane Sons,
Sedbwd Bfitianoldiotar boxyl ate, di-fe/’

-but yl azodi carboxylate and the Iike in the presence of

tri phmgﬁiaﬁ hitRectddsuas tint ABH Be OhPIENTO {IR-Hhse by methods well

t et rahy rof%llrp}gir?l), cat Sau%aap ropri gt et%n&eoraturg? 1>I,'he )
knosmutbtthosg skilediim gie a‘t,kiyﬁ@lggébjc dopnesnd; Shemising of Nuglessides and

ridi ne.via Sonog i ra _procedure o ' C
o B R o T P Tl P AR R o0 g PR o o
silgftétebadel WRH ADews &nd SiebHR amdetBlhioridey tibaivpd egrickidride, or

according to the synthetic sequences illustrated in |
trigethehlyleflatsdp arepBEPORicdatvicBhat@ sitabls P aperaii gAiRmatvely, 2

Cd o . o ¢ . . .

el 5 St B R0 IR e M Op AR o RN ERE

sol vent (e.q. .. The resulting amidoal cohol |

oxi cabseeRTYBe gvcé%ﬁkeeca@e sderzoge&rqwdab@aef@yds well known to those

L : , . I )

S ih FRE il w%gﬁgﬁle@% a.,%&eéwm&%{aé [POfAHR!SyAEhedR, Tohn Wiley
and Sons, Second Edition, 1991.
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The conpounds of formula HC wherein W X, Bl, B2, B3
and Gg are as descri bed above may be prepared
wa@ewoendiorny to the synthetic sequences il ustr aP@r/iBr005/002768
Schenme 37. Schenme 37 Sonogashira Propargyl ation may be
pronoted by an aryl- or heteroaryl-al kyl halide and
pro | X% .
P e o Ry O, P PR PRRARAREs MayTie found in PCT
Pubpipatpr | Sdrial t dlope VEOUr@/9326R1 emdd WP DHBGEXLi bath by Idenix
P cougl ipg%as descri bed in Schenme 3. Pharnacol ogy Sone
hgrmegeuticalimounds of Formula | have been tested
according to the follow ng nethods. md uR5 bindi ng
assdy. Genérel Synthsiscofipdirhraached Nupdedsideant i on was
exam ned follow ng a radioligand binding technique
5 usi ng Iholteardchtd bitinicRoedds roft itat ésllowing structure wherein R® in

2-net hyl - 6- (phenyl et hynyl ) - pyridi ne 3H - MPEP) _as a
FarmglandDi OTD o0 s el Bt (¥ hiiihe Rbubradh fubgagent, and
ic 7F 1(\19.9 [I | t j OF:Q. sz - . , .
oy R pYSRRG8 ol of o Srom NI ey TP Fhd) §YES ebove 3o

depicped abhvae of 2RABI108Rg, strdctufdAfbr &mipleMenbr ane
preparation: Cortices were dissected out from brains

s (Charles River
ce) . TiRsues wefe

nes (v% e-col d_50
a ron/ aiR upt eR R®
Swit zeR"

ang centrifza
, dQ0 Ig"R(40C) . Bhe rnatant wasg2
di séérided and the%el et washedtwi e Dy resuspensli?on
in 1Q0nvol umes 50 PES- NaOH. N(evqﬁranes wer e t hepyr
col | glgt ed by centri ﬂSgati on and washed bef d¥e fi naIW) ’
resuspension in 10 vol unmes of 20 nmM HEPES- NaOH, pH
10 wherdin: Pr ot ei n concentrati on was determnined by the
Bradf ord net hod (Bi o-Rad protein assay, Reinach,
Swi tzerland) w th bovi erum al bum n as standard.
[ 3H] caMPRF, 1, I Y RE X nha R-MyiIGRARSd ¥K¥vE; t haved
and resuspended in binding buffer containing 20 v

HEPES- L3 a2 3 mMMCad 2, 100 mM NaCl, pH
7.4§&Wﬁfﬁqe%e%ﬁ@?dé’§’mre carried out by
i ncubating for 1h at 4C 3 nM[3H - MPEP (39 G /ol ,
Toc r¢X§?PtGg%il&olﬁ QHLJNHpy ers¥ibonly\yvhen X osX g Grisneragdae L 1L, V,
an%r\gl,gn&oncentrati on range of 0.003 nM 30 nM of
compounds, for a total reaction volune of 300 M. The
non specific binding was defined usi 30 nmv MPEP.
15 Reacl} @Htomesict @miipraeRGas) stergpisemetiq {o¥ s fhsfeafyeem bo prepared by
I £ ' s (Unifilter 96-well GFfB
Or%i t% %?fogpgltinggé,én%’%? E?Eﬂi% mer, Schwer zenbach,
Switzerland) using 4 x 400 m ice cold buffer using
cell harvester (Filtermate, Perkin-El mer, Downers
G ove, USA). Radioactivity was determ ned by |iquid
Gécosvlationaf themusipeaserwitiean yprrsprigiely melified fuggr-at e
reader (TopCount, Perkin-Elner, Downers G ove, USA).
Dat aTigRéy Stating IiGtetifhfdRi thisQitocdds V€ 8n \hﬁp@pﬁ&tﬂ@r afbetituted sugar
using the Prism G aphPad program (G aph Pad Software
20 withe, 3”63 apfl 6g6;H.Umitl) an poBOPdEe deavingagrBm L4k puchraggor example,

fr a_obt.ai f W raf |

o BT 400200 R GIEH | ATURAPSh0e SORARLLERL LOT RISy any

kil mehigl iavhid@prsemanidsepiterirmion, substitGhion,alxidutiondndfoofeduction
at | east three independent
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experiments of selected nol ecules perfornmed in
dupl i cat e. 5- AZA- 7- DEAZAPURI NE DERI VATI VES FOR

W RBADIIEFLA VI VI Rl DAE CROSS- REFERENCE TO REL ATEDIB2005/002768
APPLI CATIONS This application clainms priority to U S.
Provi sional Application No. 60/582,182 filed June 23,

tediidues F IThaE BuiskitutédEsughMERH 4N BEidPREe b9 ah apfrophite @ﬂldhﬁng agent
in the area of pharmaceutical chem stry and (gr ovid

in ROPERGPlegOlERt ) dUEC {AmRETHERAo Kok e mRdifiod sugar.
purine-like base, their synthesis and their use as
an FPasibld okdlddngaggedts includd Goilerséa‘bz[mnt (a)fmﬂxtme 2f chromic and
fect ed wi Fl avi virj.dae E 1| NVENTI ON
ICfagis): &Q}?n%%ﬁeﬂ (4iBtine CHahoTi) Geee>'s teagent (pymidinium
clﬂ&%&lﬁrﬁhfa 8 yridih ik leélif&%%tea%gldh ﬁ%}dnﬁété t\éésﬁlﬁﬁ eﬂﬁ%nganate,
pestiviru$ genus includes bovine viral rthea ViTUS
MgByDvptheniuas sﬂe‘cramds,vmphlesa‘ gvasfoyi patslyst@SEul;h adss ohtomdwnacid or

pe%%ag@g(:hs?lkﬁ Vclﬁlragf)’ léﬁner %ABor d Sai'&&élgirgr%smgl R\Qe NarO,-
CAK, RO In H@i@d c¥ped ShioRfa@s Lhsis oSZfdedREEﬁ@trh&@l @dlladium acetate,

| i vest ock e., cattle, pigs, and sheep) cause

Mseryrinfionder V@ﬁ@ﬁ oiepgent delenyior 1-atakide. WiVDwmothen sketone) and N-
ipease in cattle and is of significant
brg}ﬁ%%i% nél%ldrsrport ance to the | | vestock industry (Myers,
G and Thiel, HJ., Adv. In Viral Res., 1996
47: 5Ehep gounlipe o gb étrgezﬂomet%&bv cajion, nygleophilggmich as a Grignard
re %en@ 3ang§1)§anch|ﬂ ARG b gﬁéﬁgﬁé}v& ROGINMEETh RAF with the ketone
te€nsi vély characterize pestiviruses
aridoaneappropristr winegrotiakolsent\ae y suitable tatperatoesyidkls dlid %- C-branched

pestiyiry re in humans. Pestivirus ipfecti
B The BT BHBE st et rpat &y pioiorclh wih aggita8 protecting
grbfﬂﬁ't%’ibélgy %H%ndc&ﬁbr QI}@' g?odﬁ“lbyrrﬂethbdbf Wl kh@wn to those skilled in
gastroenterltls and ch ronlc dlarrhealn urran
the prtu av theghtch eGegenvict ak, : 2 Qrgs 5 5, John Wiley

g e IR ER o o e [ P 1993, 5%

4f 5J: 300- 302). The flavivirus genus includes nore than
68 n“éhﬁ)@frt@na prodecsedsgygar aarethen nbwogrlédu(@@ﬂmbas% by ethaegds well
oy BbET BRSPSy by N sices ang

Nudledtidds, Plenigh ,Préic eyﬂml Fbt sxansle,hamdylitedisegar @dtle coupled to a
{Flelds\/rolo Fields, B.N., Knipe, D M, and
si dpasepwith gpmgﬁ Aot suchazselin ﬁs@;ch,'hgwélﬁs titanium  tetrachloride, or

AN bR HRRREE, SR BB Aty o
hahe+swgar daxslm@cmpladdb addylated tdenmibe hes@rce lofl imethgledyltriflate.
virus (DHF or DENV), yellow fever virus (YFV), West
NI | esubisédtRntly e nudi&niede aubERpRIRRA %ﬂ%@&@well known to those
encephal 1tis virus (S B. Hal stead, Rev Infect. D's
skilg@an tig: 26 ds bg firecPeBt aldirateetivt G cafiBeH) thes1s, John Wiley

nath, New Engl. J. Med., 1988,
mégn%g%@}&%ﬁ%h]eg%fl avivirus, hepatitis C Vi rus
, is the leading cause of chronic |iver disease
vvorl wdpartirplapogpebodement) . the J3°- Qép@nthd pogwcleoside is desired.

Aﬁ%—a% f\%%)deﬁ_g?f\!{)o%ﬁglgg%d Sc{eg\'\egi]ol\;\(% Ql%g 'Otfl%g &gflfegsg%l?sa erformed
rikbaiCletsid@cAndphessiBabd srotedte! by&ﬂ&h&iﬁvelBﬁﬁ‘@ﬁq to those skilled in the

Scientific American, 1999, Cct. :80-85; N. Boyer et
arg|as by Greppsoeft 41, Protm:twe Gupgin Omammﬁmthemo}p Wilgysand Sons,

C

SEBh BRI B Vi) 2 oy OB SRS BAE Pl et
with HCV worl dwi de, and about 4.5 mII|on in the

United States alone (N Boyejget al., J. Hepatol.

2000, 32:98-112). Cirrhosis caused by chronic HCV

i nfection occurs in 10-20% of people infected, and
accounts for 8-12,000 deaths per year in the United
States and HCV|nfect|on |s the Ieadl ng i ndi catlon

a o o, oy
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15

in many cases of "idiopathic" chronic hepatitis,

"cryptogenic" cirrhosis, and probably hepatocell ul ar
w@2006/00em unrel ated to other hepatitis viruseBCT/BB2005/002768

smal | proportion of healthy persons appear to be

chronic HCV carriers, but this varies geographically

optiddagpiHE D @P?géﬂ:@é hé/tlva@aeto%ﬁlﬁﬁaﬁéréaﬁb’tloﬁy Re&e8Y iféd évample, by

exceed ose HBV al t hough this information is
thesBaﬂtcbnlpdectuonm nary, and it is still unclear how many of

t hese peopl e have subclinical chronic |iver disease

{ Then iR ive Bhihades f89BRpark®d B’-EtbrandHaBtnucledsiddd meP by found in

HCV i s an envel oped virus containin ositive-sens
PGS righbcgicmarionel §¥9 053152 A9 GrDLYIZ, 4bREh eldenix
P vira L2epome consists of a 5 -untransl ated regi on

h@@*ﬁf ﬁong open reading frane (ORF) encoding a

pol rote|n recursor of apprOX| tel]y 3011 am no

aci _§Wﬁdé§@ﬂﬁﬁ dﬁﬁlﬁgiﬂﬁﬁéis t he nost

hrghly conserved part of the HOV genone and is -

i mMpok #atbrivathed hidonulddsalei od| rhheafmdilommg stolctupé wherein R’ is the 4’-C

br g SR B At T R oY ORI ) e HLGYE @) or
(v% %&&@5ﬂﬁkQ§@%ﬂ§afggry. Thi s nechanlsnrlnvolves t he
i i rib

ndi ng of sones to an RNA sequence known as the
internal ribosone entry site (IRES). An RNA pseudokngt

en detlermi
of ;he
g€ a Ruct

ei nases, 4

ided by t he RIS2- region, Bnd a

sering, protei nase en ed in the NSR,yegion. Thes
proteﬁnases,are requ?ﬁ@d fon cIeavag%jof specific%VD
regions of the precursor polyprotein into nmature
pepti des. The_car box hal f of nonstructural protein
5, NS5, conta?ns dependent RNA nmerase. The
function(s) o% i ng non-stuXtuyalt proteins,
NS4A, NS4, and NSRA (f h&anmino tgrenal | § of
non-structural proteil ) are the supieftsRof ongoing
studi es. The non strgétural protein NS4A appears to be
a serine protease(ﬁfﬁu et al., at. g Bchnol, Apr i
23, 2003; [retrieveé on Apriof 23, 20‘@? retrieved
fromEntrez PubMed, Internet URL: http

whéréisswv. ncbi . nl m ni h. Rov/Entrez/) while studies on N34
suggest its involvenent in translational inhibition
and consequent degradatlon GthOSt cel l ul ar proteins

(For etpak3,pVink 430045 a3 2ibd
19-3 & :% ﬁ%#aéFrH%}g$ proﬁgﬁn NS5A hasabeéﬁeshown

it s'e%E'ﬂ%’ :@%d@m o W BB R e bRl 1, v, V.

VI "i@t%&’vﬁk%ﬁl ng p53 activity (Gong et al., Zonghua
Zang Bing Za ZM March 2003, II(3) | 62-5) . Both

cel vﬂf PO R e A SR PUR B s TGyl o Rhfpared by

or@loffrhecﬁhlbw%aéeﬂeﬂ fdethoddan. 2003, 10 Suppl .
.-S27-28). 1denix Pharmaceuticals, Ltd. discloses

ed nu e05|d nd their use in the treatnent
8?1?‘2&1? afﬁ%r” %”\"‘P.“?‘%Sf%l% 4R %%pestiviruses i n US Patent
No. 6.914,054, which will issue on July 5, 2005, and
US Patent No. 6,812,219, issued Novenber 2, 2004,
whi ch correspond to International Publication Nos. WO
01/90121 and WD 01/92282. A nethod for the treatnent
of hepatitis Cinfection (angd, flaviviruses and
pestiviruses) in humans and her host animals is
di sclosed in the Idenix publications that includes
adm ni stering an effective amount of a biologically
actlve 1' 2", 3 or 4' branched b D or b-L

I l_ o o I T I B 1 T I N R




10

15

20

25

30

prodrugs, and their use in the treatnent of HCV and

flaviviruses and pestiviruses inprodrugs. See also PCT
woaiwbioemei on Nos. WO 04/ 002422, WO 04/ 002999, REX/1B2005/002768

04/ 003000; WO 04/ 024095 andWD 05/009418. Internati onal

Pat ent Publication WO 03/072757 to Biota Inc.

di SCTRS &yV 8attfigS niHG P Nedh etheke lprdRbd M€ SarPlappropriately substituted

nucl eosi des, including V., 2\ 3 or 4'-branched b-D or

pentedipldeiferenosge sihefpsntodisdda-fusanose pan lof purelrsed of eancbe prepared by
i .nf | 0 | ver.si n he..Uni ver.sity of .
i SFEN el AT il St PitnS ittt Gng, ovetization

tethdquse of 2'-fluoronucl eosides for the treatnent of
HCV in US Patent No. 6,348,587. See al so US Patent

Publ },cat.i 0 - ' t .
Publ Ilncgﬁ %ﬁb%ﬂsléti %ﬁ%ﬁ%@ﬁggﬁdﬁﬁ gf?r%%ﬂﬁ C % ng\% %}ormately
subkfituedBhexoke mThe fexdpsedéamcbo pechaded arsendbe pephredsHy any known
1, 3-.di.oxol ane ,nycl eosides for the treatpent of a Lo
megng ipclpding sendsrd cpimeization (fer e, %@@}@é@ﬁ%@ﬂz gagitution,
arfdl &ﬁphﬁ% F&Bﬁlﬁges{\b?he Bexod0 4906 G Ry FROROAtbce Winf 6t &Mized by
Publ i cati on s. 2002/ 0099072 and 2003/ 0225037, as
anyeeamsdnbmwinanrib¢ axdnsuich Rs indtioaiolagy thicght WO ToWiBeddb3 Chemistry of

Nﬁé!g&o O%/ 42?' Ii_gl O?Ee%%P_r%;g?%éég %‘zm%e{ll%'%ydslg?q%ggé}ef%rotecting the
héXe6d, €0 sive @ife dphopriie hdx@aiamrRE. of a Flaviviridae
infection in US Patent Publication No. 2002/ 0019363 as

wel | b i P i ' 315.. .

(PorTRaE T8 ghbARhe Aot TR AR iR Oy B3 idized with an
appheprisgcexitliza) spend iRCa compmtiblzs@ivenit Dsiftablecbmpstutiee to yield the

anal ogs that are useful in nodul ating inmune response
4rHdesgiodificd s sPosgiblroexidizing Aggnts ,35378‘,"’2@5?&%@&5’ onsy’ yppgent (a

myftirt 90 hrolfe A S0 AR Qe Rbeete, GHps BB ES  Phoxide),
Carey’ s2688:n0 0B Ulinisin, chdordclRomMale) Iieitdnmadichvemateascid dichromate,
I nternati onal Pate Publ i cation Nos. WO 02/ 18404;. WO
PRS0 IG5/ HOR26T i $hSE TRRTE RS such as
- 1 S = .
L Pt R O e P RRP, s YU S, ammonium
mplydatepdged,-CAN, NAOSH [ip $H3A ¢ appparshrmicdte,owppesoxade] Raney nickel,

imetabalifes f.or, the eatnent of .a variety o .
o BE A MR e Gre) R Ebenh et Fide, with another
kdthaé) ahd NSroRRkdtinifRidy, hBRUsANsMSH O PMSG 48d DCC in a mixture

2004/ 0067877, 2004/ 00é2574,_ 2004/ 0067877, 2004/ 002479,
ofApozyerysdne at gein OURIPEUs3SA8BNoRs wel | as
| nt ernati onal PatentPublication Nos. WD 02/ 32920, WO
01/ 7Pieh6 thepe3dhBib6furandé2 Gptioedilk62an Wo Qdi€iéd 6dith a suitable
and\WO 2004/ 013298. Merck & Co,, Inc. and Isis
Prpfegiing 8wup; yRicallyvdty aszeyi ar eibd srowp, by Nasthesisayell kogyvn to those

STTONTA%E APkl S E AR R B Tl Somtesic

John Whey amt SespSecinddditidrgrifft.i tméle fredencd ofPubhser aichas sodium

s.. WO, 02/ 057425 (PCI/.USQ2/0153]1; filed January 18, X
h%@zsie: e mﬁeetfﬁoeémal EFPRRSS 21158 0% by j90ERIed i suitable
eldropBRR 2k y1 A MR RUSH BRSh 4€ @F;;e)gggeﬁﬁ oP?g(fyhft}th(llé.@.r, allyl), to obtain

several pyrrol opyri mdine nucl I des,

the Aealkylatad sofgan i Aliseativelp ke popdciadgicntndidldo-fepesdeat be coupled
on_RNA- dependent RNA pol rase, | ncludin )

Witk 25TeP e SaThom el 5 (raldepde. d dhe, plengp of a base like
so@ﬁ@ﬁ'h%@ﬁﬁﬁﬁ, atOvAB044 Qggx%gﬁatevglgp%b&g7ﬁéezdio§ﬁﬁje V¥ a suitable

2004/ 009020. US Patent Publication No. 2003/028013 Al
teperabire, sl thenaedicell ongh aPaperopritgbtedueing agemole. pradide the 4’-

03/051899, WO 03/061576, WD 03/ 062255 WD 03/ 062256, WD

03/ 062257, and WD 03/061385,..filed by Ribapharm also

are directed to the use of certain nucl eosi de anal ogs

to treat hepatitis C virus.




10

15

20

25

30

Genel abs Technol ogi es di scl ose in US Patent
Publ i cati on No. 2004/0063658 as well as International

w@2106/00092U bl i cati on Nos. WO 03/ 093290 and WO OB¢DBER481002768

vari ous base nodified derivatives of nucl eosi des,
including 1', 2', 3" or 4'-branched b-D or b-L

alklylhltéi‘péiigdlesln &1 erhbRiineR2 tHERREu@on 18 RakHell Iott sing PhOC(S)CI and
infection. Anti-viral purines that have acyclic

DIHRin peptonibileptaopmdampenatith oo virdehy 1eflay treatmeng with ACCN and
YR RUSIhg @l infections. Exanples of this class of
conmpounds are acyclovir, ganciclovir, fanticlovir,

ench,ﬁl ovi.r, _adefovir and adefovir di ﬁ@vom [, all of
whi cRPGPRIGREE gptiyated sigat sasderorpledfo fbare By meihodapvell known

- 10/ tHodS sfcﬂ@{)m thY ATegah bé/u”g%\(qg% daa('f'tgerms Nucleosides and

varicella-zoster Vvirus tTCcomne
Neolentidesi BlentundPressiUK994. oiFot eeatptendn adylaelibupar can be coupled to a

[ neur noni Vi r) P 06227982 to ] nQnD
sipOE PR RS G s ekl 20 e g AR, (erhctioride, or
trﬁﬁétﬁﬁl??j})ﬁ{rﬁ‘}é&é #Sin ap pro\g'ntafe%lveﬁf ate}t)om thRpGRurand

Deoxyadenosi ne Derivati ves: Synt esis and | nh| bition

Nt SRS RERuTRetHTER SR AR PRERBigp it known to those

sléiﬂécﬁm&he a8 a6 b§&reehOdt al.! PRtERE GRdupa QY Ui*@arﬁk?SﬁﬁﬁesYd Tt Wiley
BHV- and shegé) Maedi - Vi sha Vi rus (MN; R Wang et

ang §0n38§‘?ﬂ0ﬁ@§fi§10&n HYi-ol ogi cal activity of
2-am nopurine net hyl enecycl opr opane anal ogues of
nucl Boai pletculam eidbodiacsi, dthe, 4’ NOdraehed ebofudisedidd @s desired; in

N O I TR T
fdh‘%d tﬁlﬁ)ﬂﬁ&@&ﬁdéjﬁaﬂ'"o t1 ngﬁ)\/edtéﬁ 861 hORSds ¥R MBwn to those

02/ 057288 to LG Che for acycli
skilled iodké ait, a9y S remeadt el ,(:Pmtuctlmlé‘rrdtms in©egamic &Vltthestlle Wiley

w858 Seau Lefiopolof Upd bt q 2005 pBe gt with a suiable
reﬁﬁ%lﬁ lafét. ©ptonkBy, tﬁé‘@ UP-Pbin PELMARMOD RS il ﬁ:'ah&?clns such as,

umans, it is an object of the present Invention
for 6xgymples Wetha Begepeedvdtiomet hod and conposition for the
treatnment of a host infected with any nenber of the
f am Iny yéil andtierr élB&limientC b dhd)GnRepfad,i theSL enditidiSers are desired.
Thus, |t is an object of the present invention to
T}Eﬁsg @@n‘gm@@m;@gﬁ@ondmgﬁg dheyepmpounds of the invention may be prepared

BRI e AL SRR SRS AL S rgoncing

Laugaronnncleosid&Cl-edantionter anthersesmiies maferiphe fam |y

Fl avi viri dae. SUVMMARYOF THE | NVENTI ON Met hods and

conp b

fl av{lgﬁlﬁg&;r%ﬁﬁgpat fttpﬁ-gﬁ%ﬁg:lr lggglta% ectlliﬂg%éséérges may be found in
PdEsEvblivetion h3drial Ni¥bud¥OadiiN282 earidngVen 0affoazt,i weth by Idenix
p nount laconpound of Formulae (i), (ii), (iii),
}{W?cem% ‘or (vi): or a pharmaceutically acceptable
salt_or prodr ug thereof, to a host i n need thereof,

wherBi diltemative Mathods ferRibofunatmsels —V«deazqguﬁneSmthes1s

hal ogen; OR, S(O n; S(O)nR' S(O)nR R'; NRR'; NR
PhPlarddon ;of TRBnethGir¥¥fFrios i Fygasﬁ'deazgﬁmvgé\lﬁa% azm% 54(] deoxy-

al kyl am no; di (Cl1-4 al kyl )am no; cycl oal kyl am no;

PWfW@IOMP@V@‘?l c or acyclic, branched or

unbranched al kyl, al kenyl, alkynyl aryl; aral kyl ;

het eA@fanC‘dltemaﬁfJe An@hetl B tp@éj:ﬁ{’atioﬁg ﬁiehﬁﬂﬂ\ﬂcbﬁhpbﬁlﬁi @&f B Hrepared
atoms to which they are attached may forma 4 -
ackerdgete ahf‘c@tlwbe%mped%t ohearkaspad Jorm (7. Hagkasznd & Sprns *Nucleic
NR . or CRR'; each Vis independently N or CR; each

R and R independently Is H, Cl1-10 cyclic or acycl icC,
branched or unbranched al kyl;” al kenyl, al kynyl; hal o;

O al kyl; NH2; NHWE; N(Me)2; CN, acyl; aryl;

het eroaryl; heterocycle; carbocycle; amno acid

resi due or together W|th t he atonms to \Nhl ch they are

I

T
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Ris H Cl1-10 cyclic or acyclic, branched or
unbranched al kyl, al kenyl, al kynyl, acyl, aryl, or
w@e@bkgio22 any of which optionally rmay have onePOI/1BROO5002768
het eroat ons and any of which nmay be taken alone or in
conbi nati on with one another; 3-7 nmenbered carbocycle
C al D-
'ﬂfpto gﬁﬁ(ﬁ]?ﬂ%ase \%gépekgw S')_/igﬁ@éi? of@acﬁmgé §§(@fde@§(§-§e’ta D
pswbﬁnmasy]a;mmmfamd o@zealan&amhdﬂqmmme |1r96%,r 32(?2@6]3170 and J.

R e e e e i

consisting of O S, N and P, wherein any branched or
unbriars ma,rmler, bubwsiag{helappronrirg |sugaa|ané Ayaza-Tafgegapprine base

coBng s <55 St LB B, BN gt o
be'}ﬁepa@&ﬁ C(=WOR , C(=WNR R', C(=WSR, alkyl,

al kenyl , al kynyl, aryl, aralkyl, acyl , heterocycle or
hetgﬁg@tﬁm sel ected fromthe group consisting of O S,
N and P; and all tautoneric, enantioneric and

stereoi soneric forns thereof, with the caveat that in
Formula (i), when A and B are both H, each is N, Z

Iﬁfé) and |s -NH 2, then the conpound

y 5- aﬁ% gMFdeazaguano& ne, b-

D 5-az 7 TolO o) NH2

b- D5 _g%{l - 5- é%%\”fazﬁﬁéaé‘?‘éeguanoym ani no- 8-
(rret p| ate)im dazo[ 1, 2-a]-s-tri one Certain
enbodi ments of the conpounds of t1RK predent invention
i nclude a conmpound of Formula (i), (ii), (in), (iv),
(v) or (vi) wherein A, B, R, R', V, Y|ppasH &BR as
defi ned above, and R is selected from [hesgr@upoH
consisting of: wherein Jis O S or N ; Cy is any
optionally substituted carbocycle, hetkroc®cle or
heteroaryl; and R" is H, OH SH, hal o, ’Jaﬁionally
substituted Cl-4 alkyl, optionally subé\l d C2-4

al kenyl or C2-4 al kynyl N3, Cho HQ:HZNHZ
CH2NHCH3, CH2N( CH3) 2, CH2C)—| hal ogeNat al kyl , al koxy,
CF3, C(A') 3, 2-Br-ethyl, CH2F, GHapCF3, CF2CF3,

CH2(A" ), C(A)2(A) 3 hal oal kenyl ,H®r - @Hnyl ,
hal oal kynyl ; -(CH2)nC(O) OR4, - acyl), -Q(l ower acyl),

P;ie%r%'tib)il kfribé]gdcwgi\l %&lﬁﬂd}azgﬁz ﬁésK%NJe)of pebretivRRrOgRN,

- ( n1:§,]I NHR4 R

B T NPT S A—
cafilals Ké’ brep@féﬂeﬂy’ lsyretAet O ety wydll lm)mbeo e akilledria the art of
hal 818 hydr oxy, am no, al koxy, or alk

| thi
nusteogitle rrdt Bcdeptida %mlﬁmuﬁlataﬁ daught rb}é%@&fm:sg@g{no Chemistry of
NEMRRTRO UL IRAE R oRes! PRndelWedkk! 3y, R and R' can be

yroup conS|st| ng of a structure

depi cted by any of thefollovvln ornu VI
(V|p|1} rg}res(e};/yjapy%/ gensedlsynptheiig meglo B%gﬁ%&éﬂ%}i' % ll)he starting
m&@ﬁﬁgxb‘ﬁ" 31585.(0)- Efdté{:qédqgetmgﬂczl ﬁboﬁnaﬁfosfdé' PO RAAL K Rfderstood

a st 7zed phosphat e prodr acyl (i ncl udi ng | ower
than:gdy) 2’, 8f kol 5° (pdsﬂiomdnng chlmwarpratewmg grosp|tb shieid 1tefemreacting.

Gl al.kyl. or aryl al kyl. sul fan cl udi n
ek HA Ehef i SR REARY besal it & CoPhtibis sptvent at a
suitib18 R PGtk e/ 1SRRI the th’-?(‘élto%B@iﬁ@HJ %u MYs8ible oxidizing agents are
substituents as described in the definition of an aryl

S\gemewagaartsau Joped prteag:mal (laymsﬂlm§t of glmetnua rapdl swilfginyacide), Collins’

renggh ol S CRYDRRRIS. Grehoruli; PR effomsromste)

of the foregoing may be Ollnked at the 5 -position on
the ring structure; or other 3ohar maceutical l'y

accept abl e | eavi ng group thaq in vivo, provides a
conmpound wherein Rl is independently H or

O phosphat €;
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each R2 and R3 independently is H OH halo, NO2, NH2

N3, CH2N3, CH2NH2 CN, CH2CN, CH2N3, CH2NHCHS,
wEkbp@a®) 2, CH20H, hal ogenat ed al kyl, al koxy, PCFB32005/002768

C(A") 3, 2-Br-ethyl, CH2F, CH2d, CH2CF3, CF2CF3,

CH2(A ), C(A) 2(A) 3, SCN, OCN, NCO hal oal kenyl,

a Q"%bfﬁl@n an@hzdts, 0 O), SRdhenium

py&o? %ﬁf’y ‘?ﬁi“e 5‘?‘”‘%“%8?% : RA %CHZ) rN( R)i) 2,
tetroé((delzplma@@ @pnmgatalymth(}(s@}mm) gid o@grmanatwpgljted on a

on op %%ocgb@t | tut ed carﬁl%a/tgl %%?ﬁ%: EMO@I%7$IOAC

ﬁ%ﬁ'dﬁ?&ﬂﬁﬂa 2aBdpper oxﬂﬁ Cminbjb natiey, palkdini uicetdte, Meerwin-Pondorf-

het er ocycl e (typl c a 3-7 nmenbered het roc clic. .
Verlengeagenti(plymanian qw%éf"@ angther ketpne\ynd %/ ugFgimpide.

substituted heteroaryl (typically a heteroar ormtl c

ri nNeﬁﬁ\adﬂ@loﬁrméaCGngﬁar(Ere@gerﬁ smﬂ/as,rfoNeMmpis,)an akyi3-afkenyl- or

alighomrenibien babde fRk fiHeNes £ R BB S IebR, Alviijepr and

Y. n I tAhi 148 bl
emgﬁxﬁflgééﬂlf%g n%‘h ]%1 ?alfﬁ!f/ oxj};%: gr bonlyc/:llzlrﬂﬂﬂl(%‘;il1 J“?égl d&ylegﬁglgné 2 suitable

orgim(cfs’blvﬂenal dayh Jagnfon @xalﬁplevdlngﬂyl etheX Q) ﬂ-]&], Reioys the double bond of

te or hosp nate (
e P BB TP o o 4 B AT E TP BRpghte addffion of o
hyig %egﬁl |haflﬂ@§1|1 Lbdblﬁ‘éhbié)‘ﬁﬁ'iferﬁcﬁﬁ()hg a$) @k kexhmiple) G i Q{OAC in the
r ‘alkyl'); O'sulfonate ester including O alk or

sulBequarit atemptrowsd@sf legying geeupdiley sochas Haneemmemyd 1%rﬁdbr0m0 or
wh f
R R

linkfed. he olakd rﬁu‘iﬂa@le afGannéluyd givesulfoanies nsuch as, for example,

OO ary -OC(Q) O aral k C aIkyI)

meﬂgmsu&@mte) tnfbpmr@ﬁ meyuﬁmget%dmré?d }é‘eangﬁﬁtPo nyl : an

O linked lipid, including an O phospholipid; an

O | iTHedskradtiction acihd neRnst€ of aioethl szt Gahlid D&Ké -of an appropriately

A i nked_ peptide;. O1i nked chol .esterol ; {} hte le, THF,
sulpstitytag e?damaﬁﬁ%d@u% i %‘&P‘Pﬁ oreR6: SVt | 5D #y G STrpmple,

PHREMD @shféd%c!le‘bmdlc linkage and

acgtt]lglependfv m%gaglfs p osp at e; Rgf:ﬂgbeﬁ, al kyl , al kenyl , s
additioprofithe despted %aazsabume basal K@hxs displeberment apattipg may be catalyzed

|nd pendent

§q &qg:ftjpé cgta@g& *ﬁfﬁ&Aa}l Qf/ |m&lEQIPF1&§I§a[Wonmm chiBlide. The

1n§6’(91%hbﬁ ‘{)tfea{j @b l%ﬁE‘thherRrorﬁ lai(f%‘bf'base Ghibdthe @K optiGiidly, may be
CH2) nC( O) NHR4,

Peﬂbm mﬂ(ﬂ@lW@ Zhe JNHélaad@tlt)n of meetpwipe) ZoupNHERE erymple, the

1ntr%é§§%}§rll )&ggn am qugm@ § Y0t |“ga lgkgccﬁﬁbﬁ%e?%m' the E&}dltl(q?ﬁ an agﬂropnate

anﬁﬁ@ii{ hrt APREhradt& ydlver@m thémal@-hals Ghxstrhédidte @hsabhelnty)l th@tast step of
kynyl , "Br-vinyl, O(R 4), al

K
rem@@lzyﬁﬂqeopqtmgng gwa@) @gprypnatc @%@b?gﬁ%q(%coholgzﬁr liquid

aﬁoﬁa)@@%ﬁte %%g% ﬁ@f% enﬁk%% %én%fﬂté“a ;sedondary

anhiic CNHID;, Ot diilkyCarhiak ag generate aﬁerﬁhryhnnne QNRR) is as
defined above; or R" and R3, together with the carbon
at ong. ' " YRt welN&hbdn to those
subs lhgdpggggmkﬁg&}ér@ﬁ% g?}ggftl??g{ ed ordagn‘gat ur at ed )
skillgdgn ttieedrt, ap by @hredrieyet nig\Pro@evaimups imQrgantedy thes .
seI ected f ]% t he oup conS|st|ng of O S, Nor P
QB S etcﬂ’é‘g Opsl %]1 or SH only when X or X* is
C|n Fornmul ae | and III - VIII; is an optionally
substituted carbocycle typically a 3-7 nenbered
carbocyclic ring, or an optionally substituted
heterocycle, typically a 3- 7 menber ed heterocyclic
ring having one or nore O, pand/or N, that forms a
spi ro-nucl eoside; A is H, Cf—| Cl-4 al kyl, halo,
azi do, cyano, C2-6 al kenyl, C2-6 al kynyl, Br-vinyl,
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2-Br-ethyl, -C(OQalkyl), -C(OQ| ower alkyl),
-Oacyl), -Q(lower acyl), -QCal kyl), -O(l ower alkyl),
wOo oabmeey/l ), CF3, NO2, NH2, -NH(Iower al kyl),PCT/IB2005/002768
-NH(acyl ), -N(lower alkyl)2, or -N(acyl) 2; and al
tautoneric, enantioneric and stereoi soneric forns
thergaf .. Jhe iﬁ%ﬂtf()g ﬁoﬂ&eﬁg&ﬁ b?f wh) eoflp HRRERtod BY &RE | Bllowing
can be Adninistered i'n combi na ion; alternation or
exarplesn it will b¢ epderstoodibriooe lof ordimdry -skill @l the anidthat these examples

typically an antj- HCV, agen i..combi nati on .t her.a
s ey St g gt vedaogs o artait SRR Re g SetolP bR ng from
thaPMiindtsebRbiREplelaf inveh@sieas in alternation or

sequenti al-step therapy, an effective dosage of each

agent is adm nistered serially or sequentially. The

dosages given will dependXWEBIFSor ption, inactivation

and excretion rates of the drug as well as other

factor - j ' b B

pe. rapaa AU 4BcdaRGs tr. o peaBphC Lol bn e ybePoxamples
an8 aNélf idefinioibng be: cOEN tis dichi@otmethaht;eDCEt mddichlbroethahgy DMF is
_be further, _understoqd that fo particul ar.. subj ect, .
g pmigSaGEA e g e oGl JARUHLIP S Bar seloride! TsCl is

' . {3 hng to the individual need
to%gﬁitﬁﬁggg%gg&i:sgﬁ%ﬁﬁﬁ% rlr'ent of the person
adm ni stering or supervising the adm nistration of the
itions. In sone enbodi nents, an anti-HCV

(anti-pestivirus or anti-flavivirus) conpound that
exhiTyid scieETRGrats 1 Smtes & 21AHIeRhidN~d[ &3%]{shtéiazin-4-one

1-5 M is desirable. HCV is a nenber of the famly,
defivativevdopipguads fiomevamingiaidageilshalss-BRéR-pPaged in a

new nonot ypi ¢ genus, hepacivirus. Therefore, in one

enbodi nent of tEENpresent i nvention, the& flavivirus or

pestivirus isn HCV, wWaH emEn anot odi nent ,

t he genus, h@#cgi N rus, %ed?lei sngci fic

embodi nent s, N N%?naﬁntRXmumm&ion phovindesNHzhe

follow ng: a) a conpound conprising &y one of

Forrmulae (i), (ii), (iii), (iv), (v) or (vi), or its

pharTRCGHichCalobddvRE Eihe Bldpafioh oF12- REEUikE Az bR 2 af-s-triazin-4-

b) a conpound conprising any one of Formulae (1),
ongidediyativiesisy, (iv), (v) or (vi), or a pharmaceutically

acceptable salt or prodrug thereof, substantially in

t he mpsgnesspehsienant | Wi Gldtide BOSET ibedil, 1.2 eq) in dry

nucl eosi de, or substantially isolated from ather

digrtifermaraide; (- 2M) wies sadsled a RrAmmaymidezeld &-aloy Wagm-4one  [for

pr?}%a?%llﬂ% ast%? Fh AN didind FHLALIRE 974, GAd1 26 ORB | 8&d E{Iﬁ‘ ie)@.'} at 20°C
an(listirded fof wire héut) Adleyl(halifle oo epaxigd f. reqeurdscalded and the solution

acceptable salt or prodrug thereof, to h Lth, a
IR CdR TP e BL OB eechs Fo g JIg brRgrihe end of the
re tfoﬂetiﬂg miSHur&wRH BYIFBLELH th TR 8O MRS L dRN WA purified on silica gel or

ornulation conprising any one of Formulae (i), (ii), |

revérbé-phasé i aolymivip give (the) titleocomppirat meR it 4sc defined above in the

acgeptable salt or prodrug thereof, with one or nore
SP@P%@%“%&fective antiviral agents, optionally with a

pharmaceutically acceptable carrier or diluent; e) a

pharTheciellowiog Tadenp dshasednpdrothe syehesisprowdad abpve.

prophyl axis of a pestivirus, flavivirus or HCV

infection in a host, especially a host diagnosed as

havi ng or being at risk for such infection, conprising

any one of Formulae (i), (ii), (iii), (iv), (v) or

(vi), or a pharmaceutically acceptable salt or prodrug

thereof, together with a pharmaceutically acceptabl e

carrier or diluent; f) a nethod for the treatnent of a

pestivirus, flavivirus or infection in a host

conpri sing adm nistering a conpound of any one of

Formulae (i), (it), (iii), (iv), (v)or (vi), or a

pharmmaceutically acceptable salt or prodrug thereof,

oy T o -

E



or (vi),
prodrug thereof,

or a pharmaceutically acceptable salt or

with one or nore other effective

w@ebed2ad agents, optionally with a phar maceur¢TE20§5/002768
acceptable carrier, excipient or diluent; h) use of a
conpound conprising any one of Fornulae (i), (ii),

Thblei) . (iv), (v) or or (vi), or a pharmaceutically

optionally with a

—acceptable salt or prodrug thereof,
Ly acceptable

pharmaceut | cal
t he¢
i nf

et reat nent

edtF i n 4

of a
hosf”,

f—for

s luse i¥°YHE manuf a

flavivirus or

HCV
bt ur et

di canment f
onpound con
(i1 )ory€ig) » (
act¢ept abl e sal
ot her_effectin
phgr maceuti cal
Bment
t¥on in g
di cament f

a

one of For
1), or a ph3g
b BEEOEGHBrs  pr
process for tNh
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t héreof, subst
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franﬂﬁfﬁ‘? che
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co
a
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or treatnent
prising any on

V) ObgoVigyp OF
t or prodrug t

|y acceptabl e
of a pestiviru

hostfluxor0 i t S
or treatnment o

mul ae (i), (il
rmaceutically
ovi de°8, 2 ¢rysDTr €
e preparation
PH-ae—( (i

t he |n5ect|on [
e of Formylae (1)

ap uticall
hergqﬁlﬁa(%mene
carrier f@r di | uent
s, fl Nrus and
use i@.\N l?&,\mgnufa
f i nfection;

), (iii)y (iv), (
accleaUFN salt o
dek ajyHeQd an
of ta/conpound com
)’ (i) (l\l\ (

J

) use of
(ii),

69%
nore

y
DI

WMth a

, for
or HCV
Lt ur e33%f
) a
hrising
), or

pr odr ug
I k) 2a%
Dri si ng

) or

rmaceutically
antially in th
ed ggppeund or

m cabcenshti eqg.

od and conposi
flavi virus andg
ani mal s t hat

acceptaﬁpe salt 0
e ab eNof enam
subsn is

AILED SCRI
venrion provides
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prodrug
i OMEP%

bl at ed

PTI ON OF
A

tion forOthe trea
/ or Ntis Ci

ment of

L huqags

OtBeBrhOSt
Formil ae (i
below. I n one
methods_an _co

cyclic or acyclic,

l any “One
), given

ncl u quiponpoun
o Nv)NFar (v
mént of these compounds,
R substituent islH C1-10
branched or unbranched al kyl,
al kenyl, al kynyl ; acyl; aryl; aralkyl; 3-7 nenbered
carbocycl e or heterocycle; a functional group that
di ssoci ates to provide the conmpound of Formulae (i),
(ii), (iii), (iv), (v) or (vi) where Ris H, a
structure of formulae (I) (VI1'1) also given bel ow,
or a pharmaceutically acceptable salt or prodrug

), (PPRYZRiii),
typi cal embodi

of

thereof, optionally in a pharmaceutically acceptabl e
carrier. A conpound of this invention either possesses
antiviral activity, or is netabolized to a conpound

that exhibits such activity. Methods are provided that
i nclude adm nistering an effective anti pestivirus,
anti-flavivirus or anti-HCV treatnent anount of a
conpound of the present invention to a host.

Definitions The term"al kyl" as used herein, unless
ot herw se specified, includes, but is not limted to,
a saturated straight, branched, or cyclic, primry,

secondary, or tertiary hydrocarbon of typically Cl to
C10, and specifically includes nethyl,
trifluoronethyl, ethyl, propyl, isopropyl,

cycl opropyl, butyl, isobutyl, t-butyl, pentyl,

cycl opentyl, isopentyl, neopentyl, hexyl, isohexyl,
cycl ohexyl, cycl ohexyl methyl, 3-nethyl pentyl,

2, 2-di met hybutyl, and 2, 3-di net hyl butyl. The term

i ncl udes both substituted an
groups. Mieties with which
substituted with one or nbre substituents include but
are not limted to halo, including d, F, Br and I so
as to forn1 for eg. CF3 2 Br ethyl CHQF CHQO

N LN NP N P I_, N ~ N~ 1

unsubstituted al kyl
e al kyl group can be

r



car boxam do; al kyl am no; aryl am no; al koxy; aryl oxy;
nitro; azido, for eg., CH N3; cyano, for eg., CH2CN;

wa hioevowed f oni ¢ aci d; sul fate; phosphoni c aci dpCT/IB2005/002768
phosphat e; and phosphonate, either unprotected or

protected as necessary,

art,
G ou
Seco
refe
spec
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satu
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ond Editjon (1991

OWHIEP WEICHh da%a ia%lwﬁff

het erocyclic ring"

hosphonat e,

Y,
as taught

q

, and typloally I's phenyl

i tuted qﬂynsu stituted

be s ed wWith one

utrwtw fduflo al kyl
no, al kgxy,

t hi o, carBboxam do,
sulf e, phosphagni ¢ acid,
i ther unprotectdgd or

| |
in Geene et al.,

rporated herein

Exampleyicl:i 2-Aanihop®ethylindidazall.2e] stiriazinid-®pet hat ar e

car bocycl es,

'H NMR DM Oy s

whi ¢

6.82(tka?l) NHand. 354y PHy CH) refer to an al kyl
The ternms "aral kyl" and

ana

Ma&d éfkéthhﬂl m/zf(PABBoj 9593{2
substltuent
br ono,

h “opt 1 onal

ryl sustitu

Th
chl oro,

maybe "Subst

ent.

uf,

e term "hal o"

i odo and fl uoro.

het erocycl es or one or nore carbocycles

gfnhhl 80§t,9H, TR st e

ituted, T

group with

gge@R+'t h an al kyl
as used herein includes

The term "acyl "

i ncludes a carboxylic acid ester in which the

non- car bonyl

from straight,

al ky

i ncl udi ng benzyl ;

aryl

hal ogen,

such

| ; al koxyal

i ncl udi ng
Cl- C6

as alkyl o

met hanesul f onyl ;

trltyl

branched,
kyl

or

phenyl

al kyl or C1-

r aral kyl sul
t he nono-,

or nnnonethoxytrltyl

i ncl udi ng et hoxymet hyl ;
aryl oxyal kyl
option

noi ety of the ester group is selected

| ower

ar al kyl
such as phenoxynet hyl ;
|y substituted with

al koxy;
phonyl i ncl udi ng
d
substltuted benzyl

cyclic al kyl or

John W1 ey and
P dlor RIgfwdR %}t@gecﬁ% Table 1:

as used herein is nmeant to include

Hg}éz@ @15 PHAMY 79 Hz, CH,),

sul fonate esters

or triphosphate ester;
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optionally substituted, naturally occurring purine

base such as adeni ne or guanine, or an optionally
wG@aipsoower ed, non-naturally occurring base sucPCEHBEB20650002768

exanpl e, a 5-aza-7- deazapurine base, bonded at

position 9 to an acyclic, carbocyclic or heterocyclic
ExdRipfd ¥.2{ BA ni 1,2-h]-Qefibzialnend: Or

rase uncti onal group

R RGr Siii’iai 5018y E 45, b T D Gt 8 o 2. e,

73%&HPH¥W¢2"6‘?IZGCE)"ﬁ4ﬂd g, ise@ Mg refers to any

substituent whose bPond to the 5-aza- 7-deazapuri ne

e S TR N s N

such "R" substituent groups include acyl, carboxylic
acid, carboxylic acid ester, carboxanido, and
qr.oups that_

foIIomrng abbreviations for certain rea nts used in

"HOMMRAEIMB Oedsd R awpl: S8t HnE 6.2 dits (Ghlad.i bty (ta?d: J ek Hz CHy),

8 GEhl, NTEpmERt o Tr a2 o e 13508 B PTG R

trimethylsilyl chloride; TsO is tosyl chIoride, and
TFA is trifluoroacetyl. As used herein, the terns
"substantially free of and "substantially in the

Exab§ae ¢ d: & Anihb-8rgehpentylimidazot2eds-thinzimdmost t i on
refer to a nucl eoside conposition that includes at

1 % [ t ajyyl t
HOSORL ORISREAY bt LAl e Y, 208 M ier PR G5 T NEL
7.30QY4ByTv&7 ¢, CHDf 7.8 &d,deE Jgaat B @dpnt i oner of that

nucl eoside. In a certain enbodi nent, the conpounds

) N@gg f this invention

hd%%e Su sta%??? (ﬁgggééggfgng%?goners ot her than for

t he one desrgnated Simlarly, the term"isol ated"

W th respect to a conpound conposition such as a

| CONPORi4ifA- dﬂtag i

LS 153 B O

7.§2e{ IfIthl Ce|7|H %:}BS??JSE@HQ{ rj=2r’f3ﬁ§féH}10 a unicel | ul ar

ular ‘drgani’sm’in which the virus can

as;»%'p' e TN ol R BRI oot “can be

carrying a part of the flavivirus or pestivirus
genone, whose replication or function can be altered

E iﬁgznbion. Thz term
| -a]- ZIN-4-011€.

transfected mrth all or part of the flavivirus or

"HONMR ((DMSO-de doppen:an@® én2ial=7.0iHz, |§?6H3i i3 Gy 2HpiT m@tds CHy),

I ncl udi chijman a h S _
S A eI, SRR SR ST D B DT g 26
nggﬁp patient. Veterinary applications, in certain
cations however, are clearly anticipated by the

res ees. The term
Q FMQOEWQ@ﬂi% é@&%ﬁ prodrug" is used
throughout the specification to describe any
pharmaceutically acceptable form (ester, phosphate
ester, salt of an ester or a related group) of a
nucl eosi de conpound, which, upon adm nistration to a
patient, provides the nucl eosi de conpound.
Phar maceutical |y acceptable salts include those
derived from pharmaceuti cal | y, accept abl e i norgani c or
organi c bases and acids. Suitable salts include those
derived fromal kali nmetals such as potassi um and
sodium al kaline earth nmetals such as cal ci um and
nagnesrun] anobng numerous other acrds mell knomn |n

. .
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conpounds that have biologically |abile protecting

groups on a functional noiety of the active conpound.
woemdoorys2 i ncl ude conpounds that can be oxi di zBCT/1B2005/002768

reduced, am nated, deam nated, hydroxyl at ed,

dehydr oxyl at ed, hydrol yzed, dehydrol yzed, al kyl at ed,

I AL 2 miioYs-B-R0drASahYh fhfBzo AR08 %Wi%iiﬁhe&he:e

VESREIE Tl et 4. 0 GBS AR SRl 356 U o
oJR[bshizad o guspmanpitiei il 1a b asiy .
T B R i oo 1 T

virus infection are described that include
admi ni stering an effective amount of a conpound

prodrug thereof to a host in need thereof mhereln A,
"TRNMR (DM Sxdh) § plateplarh@éhﬁHyJ— i7sl By, GE1)ogER; (t @H, J=6.8 Hz, CHy),

o Qs U By DA s B Bsarb g el g 742 @

11@']&@16@@? kyd4) @M Moy=£8; @H}:wcdmkhﬂmm NO2; N ;

C1- 10 cyc ic or acycllc branched or unbranched aIkyI

MGRhm ShE RS el ol oeyel et o A and

are attached nmay forn1a 4 - 7 nmenbered carbocyclic or
heterocyclic ring; Zis O S, NR, or CRR'; eachVis

ELRERTYC T dtinld 1o %&?@?‘“ﬂ&%?‘luw%—ﬁ%ﬁkﬂ- DT Y- pne
RIS DM pmad 48 (5, 6B l@lef@)aﬁﬁafﬂ (b T, Bp ), 3.95 (1 2H,

r together with the

?g%gz @Mﬁb{fhﬁg%ﬁ% FF?( e’d&h%y forma 3 - 7

menber ed carbo C|IC or hetero clic ring;, eachWis
MaprRgERR AT 6-8) 147 N caeh OV 8- (B E O D
C1-10 cycllc or acyclic, branched or unbranched aIkyI
al kenyl , al kynyl, acyl, aryl, or aral kyl, any of mhich
optlonally may. have one or nore heteroatons and any of

pinple 14 Zrdminees(ahvdrexyprapyDimidazok2-ahs-fyiasingnene:
another 3- 7 nenbered carbocycl e or heterocycle; a
'H NMRI@NEO@E)C&@IMHW Qli S3$DG1= Bt2EHzt CHPY 3)\517@68&@@, 2H, CH), 3.98

conpound where H; a _structure depicted an
(o1 L EDnd 37 6Pwia@Ei §5T (v iy S del b bizi Gy 138 (d, 1E,
79% 64 z, rein any branched or unbranched, cyclic or
acyclr IkyI al kenyl, or al kynyl may optionally

conprise at on Qa ted fromthe
M@?*‘tﬁ?ﬁ"‘&‘&ﬂs’?’@t@% 0 4?9 r}g&%@ %W‘L erein any

branched or unbranched, cyclic or acyclic alkyl,

al kenyl, al kynyl; aryl; acyl; or aralkyl may
Iy be substltuted Mﬁth pne or pore o ..
: A ning. 8- (rragg-h h_.q,qtu ga_ge‘_.n sl)imydazo(1.2-a]-s-triazin-
4%eV\) NR' R' C(=W SR, aI kyI al kenyl al kynyl , aryl,
—aral kyl , acyl heterocycle or heteroaton1se|ected from

o S NS ol . i 2. 2 e 1, a6
a’@g%ggée%tﬂht 2) eacﬁ% H3 2I72H i gg gH’)YI Ili’?gezlq\lLﬁf ; CH)

t hen For nul -
SRRV, 4?14%%%@%?,%@4%@ HFARS0) 234 (M1D.

aza- 7- deazaguanosi ne,

b-D-5'-nethyl-5-aza-7-deazag&9nosine, or

2- am no- 8- (net hyl pi val oyl )

i mdazo[ 1, 2-a]-s-triazin-4-one.
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In a first principal
Formula (i),
waecwepb@kt e salt or prodrug thereof,

enmbodi nent
(iii), or

a compound of the
or a pharmaceutically
i S provi dedI/1B2005/002768

(v),

wherein: A B and Y, each independently, is H,
hal ogen; OR, S(On; S(OnR; S(OnNRR'; NRR'; NR
CN, CF3; CR R'; =WOR ; C(=WSR ; C(=WNR R ; Ci1-4
al kyl am no; di (Cl-4 al kyl)am no; C3-6 cycl oal kyl am no;
ENKE'I ; Cl-10 cyclic or acyclic, branched or
hed al kyl, al kenyl, al kynyl; aryl; aralkyl;
heterocycle; or A and B taken together with the carbon

atons to whichOthey are attached may forma 4 - 7

menbered carbogyclic or heterocyclic ring;

at | east or X
CR R': eagﬁﬂQle | de enﬂ@ﬂlEﬁ_N,ar
|ndepend 0 //Ek Cl- #0%tyclic or

or unbranghed & kyl'NHal kenyl
NH2; NHVEH N(Me)2; CN; acyl;
heterocycle

Aol POO b Sl LY

ered car ocy

togef@%g

forma

car bocycl

ut wherein

Bis not H Zis . , or
F X achl and R
&C. ‘hranched
al kynyl ; | hal &~ O &lHgyl ;
aryl; hehproaryl
e; am no aC|d resi due;
d
BRI i oo

dlﬁﬁt}ly%nﬁaﬂltﬂée(:?@ndﬂnt\tvys @iided, s@huﬁ:thydrﬂBC(tSO% li® oil, 168 mg, 4.2
|nde§endentl

b ACRCA, o dirred B

st eﬁyﬁyiO"@YoroFée'hgg%l l’ﬁﬁe% {onSRifthrel §astev

et eroat om se

from

2: wherein branched o
OREJORT- cBrarrR@fr Xefa‘fa%ﬁ {3

ted t
e group conS|s%$ﬁ%eofoo

was added and
ess. The

rebidam WaPpumzﬁed en milza 3gebusmg detlooomethbremetheno] asyetdant tam glve the

cyclic k al ke al kynyl ;
tit %é ﬁﬁ?XSGWFQH H%y be substituted with one or
hal ogen,

C( WltﬁiiO,llomng\mNFpomds eIV )pBRarcdedckyidingioidein process:

al kynyl ,

NR R’

aryl, aral kyl,

aryl; acyl; or
nor e
NO2, CN, N3, CF3,

acyl, heterocycle or

hrhereat
N and P;

bm sel gcted f
and Ris al

tomthe group tRRAfEnsltee of O S,

taut omeri c, enantioneric and

stereotrs
enbodi ne
(\/i )}—Or

JIIUI%lH %gzn

A nh;uumr‘pui

”7 fAm]ﬁg-Iil_S ?Hﬂy ﬁ‘n(\ﬂa)a 2 trlg in-4-one

callyv accenpntabhle._salt_or nrndrlm

t hePeof ,
independ

i s pegiiided:
ently, is H

V@réﬁ@pﬁﬁ;n-ge@ﬁ@n@az@é%a] ]-s-triazin“—'4-one
nal ogen; OR, S(On; S(OnNR ;

S(@nR
(=W SR

| CsHNRTE=CHOR,
Q(=WNR R ;

N inkimy]-CRARInoif YA Eﬂ-a] -s-triazin-4-one)
Cl 4 alkylanlno di(Cl-

at eyt )ya
cyc

are atta
het er ocy
bot-h

not
LILAAY

ic of

' @g&%ﬂmﬁ

B tRken {

o, 6370 <yT
acyc?l% br

ched may form
Clic ring; w i
Z 1 c

anc h‘&%{}iﬁ%ng Hq‘ﬁxmdg&g E’-Jaﬂ 1 Hazin-4-one

thAnHng- ;1193a4167ﬁ%131%“-‘021ﬁ}h}’l\)ﬁn{dﬁg3[1 2-a]-s-
ad -7 rrenberﬁgzﬁai BReyclic or

h the caveat t and B nay

anh\l

nd%pend
is H C1

A G BR

10 cvyclic or

ST S - lmld#%eﬁfé% Sty 4-one

acvcllc br anched or unbranched

al kgl , a
N( Me) 2;

car bocyc
atons to

KeHyOCOETEyN)
CN; acyl ;
e; an no aci

aryt ,

which they ar

y D= Athimb eB-(e@ryad Ikiyd tyratdhiznid addie 2-a]-s-triazin-
het eroaryl ; heterocycl e;

i residue; or togft®er with the

e attached may forma 3 - 7

nerber ed
or NR ;

br anched
al kenvyl ,

cGH KRN CHL 2
bach nis ind
or unbranche

br ZnAtenm8y(adatate-1 thugyloxy)imsid@ro[ §2-a]-s-
bpendently 0, 1 or. 2' mhereln any
i, cyclic or ac?@PPc

or al kynyl

y optionally conprise at Ieast

one het eroat om sel ected fromthe group consi sting of

0]

70
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S, N and P; wherein any branched or unbranched, cyclic

or acyclic al kyl, alkenyl, alkynyl; aryl; acyl; or
w@e@bkgldo2ay optionally be substituted with onECDIB20ew®2768

of OR, SR, NR R', halogen, NO2, CN, N3, CF3,

C(=WOR, C( =WNR R', ( WSR\ al kyl, al kenyl,

al kynyt, Ky TEhehLes d o[1,2-a]-s-
het'er oat pm se%sgﬁ%d fromt emgr O{Jp co |st?%)lmcl)(%azo[ al-s

N and P;|and R is: wherei neach R andafh-4- ombependently
iIs H Clr10 cyclic or|acyclic, branched or unbranched

al'KyT", —a] Ke@f(CH3T;KY NY3-AnhiAb-8-(4Budfrbifitrile WildazDf ¥ a]-s-triazin-4-
N(I\/jé)z; CN, ac(yIH%%ary; hetero(aryl; hetgrocyag | e; 2l-s-triazin-

carbocyc| e; amno acigd residue; or togetieer with the
atons to| which they afe attached may forma 3 - 7

merper ed| GERAIENC D12 Aehigh BCMCkbfentyl ighida2o| 1,2-8]-FHriazin-4-
OH, SH, hal o, opt%%)(r%a 'y substledut e%e gpﬁﬂ f g
optional |y substituted C2-4 al kenyl or @& 4 aI kynyl
N3, CN, CH2CN, CH2N3, | CH2NH2, CH2NHCH3, CH2N( CH3) 2,

CH2CH, hal ogenat ed al kyl, al koxy, CF3, C(A") 3,
2-Br- ethyI CH2F, CH2d, CH2CF3, CF2CF3, CH2(A)

-NH2, -(CH2)mMNHR4, -(CH2)ra N(j4)2, -(CH2)nC(O NHR4,
-(CH2)MC(O N(R4) 2, or C3- | kyl am no, and where
t he opti onal substltutlor\{:&al yl, al kenyl and/or
al kynyl may be one or phydroxy, am no,
al koxy, or al kylthio groupk or atorrvs2 taken in any
conbi nation; and all pFaxdnmerijg, enantiomeric and
ster eoi someric forns eof . In a third principal
enbodi nent, a conpound~6f the Formula (i), (iii), or
(v), or a pharmaceutically acceptable salt or prodrug
'H N8R ebMSO-dpy ®pbaed: 12\/\{;*,§QHI, CH,P 6.86 QHYNH%CW 35 (m, 7H, CH
mde(g}m?dently, I's H hal ogen; , S O)n (OnR ;
bagg @) NRR; NR CN CF3; CRR'; C(=WOR ;
C(=WSR ; C(=WNR R ; Cl-4 al kylamno; di(Cl-4
Mads laatﬂﬂih nRyz (EAE-09 m(mmt agB Ev-HNG2; N3; C1-10
cyclic or acyclic, branched or unbranched al kyl,
al kenyl, al kynyl; aryl; aral kyl; heterocycle; or A and
B taken together with the carbon atoms to which t hey
are attached may forma, 4 - 7 _nmenhered carbocyclic or
Exaimaple 22; c2-Aminordn-nenfylimidazefl.2eal |-s-Hiazind-00¢t g gy
not both be H Zis O S NR, or CRR';each Vis
i ndependently N or CR ; each R Qnd R’ i ndependent |y
is H Cl-10 cyclic or acycl i c, bRanched or uribranched

-CXIovver aIkyI), -CXaIkenyI), 3, halogen - N2,
E)

al kyl, al kenyl, al kynyl; 0; NOa kyl; NH ; NBI Me;
N(Me)2; CN, acyl; aryl; het 9.&& het erocycl e;
car bocycl e; am no aci §r tdfgether with the

atons to which they are attached may forma 3-7
menber ed carbocyclic or heterodBtlic ring; eachWis
i ndependently O, S, or NR; each n is independently O,

HESIR FOMEDS g, eSHinn Ly SR 00 LT (. 25

CHQ['@ 86 ¢t 2Hi CHQ,aIsr-t 7ari¢z)heB6 (9 aH) NI 232 @gstiARAH, hféH base)
group consisting of O S, N and P; wherein any

0 f ul clic al kyl,
e S B P (MK A8 N |y
optionally be substituted with one or nore of OR,
SR, NRR', halogen, N2, CN, N3, CF3, C(=WOR ,
C(=WNR R', C(=WSR, alkyl, alkenyl, alkynyl, aryl,
aral kyl, acyl, heterocycle or heteroatom sel ected from
the group 7
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consisting of O S, Nand P; and Ris selected formula

() or (111): (1) vr (H') wherein: RL is OH phosphate
we@eoophewphonat e (i ncludi ng nono-, di-, or tri phOBBEE02768

or a stabilized phosphate prodrug); acyl (including

| ower acyl); alkyl (including |ower alkyl); sulfonate

{a2ihl-gngf! udi ng
gr oup

is optionally substituted mnth one or nor e
substituents as described in the d inition of an aryl

gi ven herein; optionally subp<¢L ryIsquonyI a
c

lipid, |nclud|ng a phospholl mno acid; a

car bohydr at e; or of whi ch any
of the foregO|ng e __ked th@“@ -position on
the ringstructure) pharq&geutlcally

accept abl e IeaV|ng group that

conpound wherein IS independently CH or
AR S 00 b 76, s 305 Gl pehilo A6, 2ECEEN 6.93 (5, 21,

CH2NH2, CN, CH2CN, CH2NS3,
N@ZW}&%PW%W hal ogenat ed al kyl ,
al koxy, CF3, C(A 2-Br-ethyl, CH2F, CH2d, CH2CF3,
MMF@“@HZ’(@(W&)R@ (PzT(FH)) 3, SCN, OCN, NOO,
hal oal kenyl, Br-vinyl, haloal kynyl; -(CH2)nC(O OR4,
-(C}Q)anC»SRA; -CXaIkenyI), CF3, halogen
-(CH2) MNHR4, - (CH2) MN(R4) 2, - (CH2) nC( O) NHR4,

Exi@%)ﬂp( 914\'(154))—@n-h&@1ﬁ3ﬁzo|1%¢ﬁ ﬁinazfi‘ﬁMQﬁfe" onal |y

SuUDST 1 car bocyclie (typically a ered
carbocyclic ring such as, for exgyple, a C3 7
cycl oal kyl am no), an optionally spbstituted
heterocycle (typically a 3-7 @d het erocyclic
ring having one or nore O a ofr] , an optionally
substituted heteroqagb\£é¥géyﬂrgy aLh@neroaronatlc
ring having one or re and/ or %ons) a C3-7

cycl oal kyl am no, and wher e CFS,(D@rcapto optionally
substituted Cl-4 al kyl, Cl-12 al koxy, C2-4al kenyl, or

R R S S PP SR el Gy 085 . B, [Pt 2m o,
3,97 (CIACRL A 3006 5B, VEM), GO AR, CH baso)

phosphat’e or O phosphdnaf e 6|nclud|ng nmono-, di-, or

M‘efr | %ﬁ%ﬁ%‘a%%@%@?&g%@?)m%?%%e P

| ower al kyl); O sulfonate ester including O al kyl or

O aryl al kyl sul fonyl including O nethanesul fonyl and

O benzyl, wherein the phenyl group is optionally
Esaraplei 2.5tt 2Aminioh8-0h8-disxolmres2-sthiydimidsenfl2-abs-theazinidoek:

in the definition of an aryl given herein;

-O0C(OOCaryl; -0C(O O aral kyl; -&(acyl); -S(al kyl);

-S(al kenyl); optionally substltu ed O-arylsul fonyl; an

0- |

o

ivo, provides a

i nked I'ipid, |nclud|ng a V4 ph phol i pid; an
i nked am no aC|d hydrate; an
O li nked pepti de; oIe terol; or other

O linked pharnaceutl y accepf bIe | eavi ng group

that in VIVO prOV|des conpound mhereln RL is

I nd Y sphate; .each R4 i p ent |
'R M G ehehgpm 2108¢WH G5 s n. G §ﬁ§ a3 m, 1, ),

tly, is H -OH, - NH2,

63%@?12&&\@27%% (s, ?ﬁl optlgeﬁal Iy substituted aI kyl ,

optionally su stlt t al kepyl kynyl , -CHQOH,
Mapsspegirungipez 8’ 2% @érﬂéyﬁl@() 0 OR4,

(CH2)nC(O)NHR4 (CH2)nC(O)N(R4)2, - NH( al kyl ),
-N(al kyl')2, -NH(acyl), -N(acyl)2, or C3-7
cycl oal kylam no; R7 is H, - -OH, -NO2, -CF3, -NH2,
ad, F, Br, I, N3, CN, optiondtly substituted al kyl,
optionally substituted al kenyl or al kynyl, Br-vinyl,
-CH2OH, -0(R 4), al koxy, -(CH2)nC(O Q R4),
-OC(O O aryl, -0C(O O aral kyl, -SR4, -(CH2)mM\HR4,
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X* is CH C-OH or C-halogen; each mis independently
O, 1or 2, R" is H OH SH halo, optionally
wGaaiwsvower ed Cl-4 al kyl, optionally substit ut eRiCTZEB2405/002768
al kenyl or C2-4 al kynyl, N3, CN, CH2CN, CH2N3, CH2NH2
CH2NHCH3, CH2N(CH3)2, CH2OH, hal ogenated al kyl ,
al koxy, CF3, C(A") 3, 2-Br-ethyl, CH2F, CH2O , CH2CFS3,
CF2CF3, CH2(A ), C(A)2(A) 3, haloalkenyl Br - vi nyl ,
Ik (G Q OR . ‘}: | ower acyl)
- NQO2, -NHQ (CHQ)nNHR4 (CHQ nN(R4)2
-(CH2) NC(O) NHR4, - (CH2) nC(O) N(R4) 2, or C3-7
cycl oal kyl am no, and V\herzfugIn tlonal substitutions
vyl

3, hal ogen,

on al kyl, al kenyl and/or may be one or nore
hal ogen, hydroxy, am no Halkylthlo gr oups
or atoms taken in any.;ﬁhﬁf natlon or " and R3,
together with the carbon atonffo whi ch they are
attached, forman optionally substituted 3- to

] DRSO R S e A AR B S Gl e st 7= 13

HEY, grn4t(h@ LR, ToN6IEL I e . DHZS5. gs(nh\l 191, d3), 6RONRs,AH, NH,), 7.29
i nde entI H OH Cl-4 al kyl , hal o, azi do, cyano,

(sst ,aafké?ﬁbaseq‘,z 6 al kynyl, Br-vinyl, 2-Br-ethyl,
-C(O ( al kyl), CXC»CXIomer al kyl ), -CXacyI), -CXIomer

Masyspectrar) ai/i(WAB>G)G(9I2QM+rH)§J el M+ al kenyl ), CF3,
NO2, NH2, -NH(lower alkyl), - NH(acyl), -N(Iower
al kyl )2, or -N(acyl) 2; and all tautoneric,
enantioneric and stere0|soner|c forns thereof.

salt or prodrug thereof IS prOV|ded mhereln A B
and Y, each |ndependently, |s H; alogen OR, S(On;
S(ONR; S(ONRR:; NRR'; NCF3; CR R';
C(=WOR ; C(=W SR ; C(@V\)NR' 4 alkylamno di (C
1-4 al kyl ) am no; CS-MMMNH NC2; N3; Ci1-10
cyclic or acyclic, BtGinched unbranched al kyl

al kenyl, alkynyl; aryl; aralkyl (Gheterocycle; or A and
B taken together with the carbon atons to which they

1mmmt(1>m@6mypﬁ101 53 41 Cﬁﬁ!ﬂﬁ’ﬂﬁ@)% qagdo dyz}kl@ngz 02 (m,

het erocyclic ring h'the caveat a
2Ho€H@oBH2l§ta 2K, CZIz; b= @8 B2), K7 (qo]rH,cF@IE,,J —e’é@ 2y é2 6 Hz), 6.85
d I each R and R' independently
@rgﬁﬁﬁﬁghs%é(§§Eﬁ$£2§fb§gVEF c, branched or unbranched
al kyl , alkenyl al kynyl : halo; Oalkyl; NH2; NHW;
Me\PpotruTER %@}AB>Q§r ﬁ%ﬁ)&ri}%r@MJf et er ocycl e;
carbocycle; amno acid residue; or together with the
atons to which they are attached may forma 3 - 7
nmenber ed carbocyclic or heterocyclic ring; each Wis
i ndependently O S, or NR; each n is independently O,
1 or 2; wherein any branched or unbranched, cyclic or
acyclic al kyl, al kenyl, or al kynyl may optionally
conprise at | east one heteroatom sel ected fromthe
group consisting of O S, N and P; wherein any
branched or unbranched, cyclic or acyclic alkyl,
al kenyl, al kynyl; aryl; acyl; or aral kyl may
optionally be substituted with one or nore of OR,
SR, NR R', halogen, NO2, CN, N3, CF3, C(=WOR,
C=WNR R', C(=WSR, alkyl, alkenyl, alkynyl, aryl,
aral kyl, acyl, heterocycle or heteroatom sel ected from
the group consisting of O S, Nand P; andR is fornula
(1V) or (V): wherein:
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Rl, R2, R3, R5, R7, R", and are all as defined above;
Xis O S S, CH2, CHOH, CH hal ogen, C-(halogen)2; m
w0 2008/002Dr 2; and all tautoneric, enantioneriPCHIBR005/002768
stereoi soneric fornms thereof, except that R5 is OH

NH2, or SH only when Xis C In a flfth princi pal

Eﬁ%@'h 18ERL A mi B -‘grt?iaEmA-one

pharmaceutical Iy accept abl e salt or prodr ug t her eof
IS provided: wherein: A B and each |ndependently,

is H hal ogen; OR, S(O)n S(ONR R'; NRR';
NR, CN; CF3; CR R'; %@R C(V\)NRR
Cl-4 al kyl anino; di ( Oba”l\layl )

cycl oal kyl am no; NO2;/ N3; Cl1-1@Hgyclic or acycI I C,

branched or unbranched al kyl, al kenyl, al kynyl; aryI;

lHﬁl{@ﬁ{é?MéE)eéﬁ? e b P a2 S T R T o £ 6> i CH1),
5., LTSRS 3 RORYFI SOCHDE!2EARYD! 6 Sa'E, 781 NI 35 eyt

dvear "t hat ‘and
AB,iZHJI(lHameJsI y;, Zis O S, NR', or CRR'; each Vis
i ndependently N or CR; each R and R' independently
a9 yahi gl@mghed or unbranched
M%sgﬁgﬁm% ﬁ'g@? ?(3(?163/ Ihlg 231 al kyl; NH2; NHWE;
N(Me) 2; CN, acyI, aryl; heteroaryl; heterocycle;
carbocycle; amno acid residue; or together with the
atorrs to \Nhl ch they are attached rray form a _3- 7

methyipyridine)imida s3-AlS-tEia

|ndependently O S, or NR; each n is independently O,
1 or 2; wherein any branched 6r unbranched, cyclic or
acyclic al kyl, al kenyl, or nyl may optionaIIy
conprise at | east one het tgﬁtmsel ected fromthe
group consisting of QO S, 3N HWher ei n any
branched or unbranched Y lic or acyclic alkyl,
al kenyl, al kynyl; aryl}j acyl; or aral kyl may
optionally be substitu W t(f) one or nore of OR,
SR, NR R', halogen, NO2, CN, N3, CF3, C(=WOR
IHGQM?R{(MRO dGW@\gyﬁRZS @l 2|H{ICH§J &8, 2HaNle|y7| 37 (ané y'%H CH base
ara c et erocycl e oat om sel ecte rom
R B FRclhat S LR O 1 EBN o o OF 416 Jet 18002
formula (VI)5 (VII) or (VIII) V\hereln Rl, R2, R3,
MRS spdbrunR7m/z4RABROY 244 eMaH)', 485 @NIFHED above; X is O
S, S2, CH2, CHOH5CH hal ogen, C-(halogen)2;mis 0, 1 or
2; and all tautoneric, enantioneric and stereoisoner”®
forms thereof, except that R5 is OH NH2, or SH only

NIRRT It N I
or a pharmaceutically acceptable salt or prodrug
thereof, is provided: or (\/) reln A, B and Y,

each |ndependently, is H ézt\ (R, S(O n;

(@)

S(OnR; S(ONRR'; NRR'; N CF3: CR R':

C(:V\)CR’ C(=W SR ; C( WN 2l kyl am no
di (Cl1-4 al kyl)amn Wcl oal kyl aﬁt no; NO ; N3;
C1-10 cyclic or acycllc branghed or

'H NMR (DMSO-dg) & ppm: 2.06 (m, 2H, CHy), 2.52 (m, 4H, NH,), 3.96 (t, 2H, CH,, J
=6.9 Hz), 6.87 (s, 2H, NH,), 7.33 (syst AB, CH base)

Mass spectrum : m/z (FAB>0) 219 (M-+H)*, 437 (2M+H)"
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unbranched al kyl, al kenyl, al kynyl; aryl; aralkyl;

heterocycle; or A and B taken together with the carbon
wa@et@awote2 whi ch they are attached may form a 4PETIB2005/002768

menbered carbocyclic or heterocyclic ring; wth the

caveat that A and B may not both be H Zis O S, NR,

or CRR'; each V is independently Nor CR; each R

and R' independently is H Cl1-10 cyclic or acyclic,

branched or unbranched aIkyI alkenyl alkynyl hal o;
nle A ) gy yiazin-4-one:

het er oaryl het er ocycl e car bocycle, am no acid
resi due; or together with the ons to which they are
attached may forma 3 - 7 igd carbocyclic or

het erocyclic ring; eachWi ,\odeendently O S, or
NR ; each n is indepegde N ITNbk 2; wherei n any
branched or unbr anch%{ﬂ ic or acyclic alkyl,

al kenyl, or al kynyl y optio&l |y conprise at | east
one heteroatom sel ected fromthe group consisting of

@M@ hed- g b
or acycll}mﬁ ?kyl E%ﬁ{}%ﬁa g;}nll;i) ﬁg&?}%ﬁ?@gcyCH/CHz)

3. 915Jr(t aAI—EICkHd T reid0 Blpg), |6cﬁlﬁeﬂsj Zj,H@éH@u‘MB i($, 2 €H\bdsk) one or
nore of OR, SR, NR R', halogen, NO2, CN, N3, CF3
Mé%% SR : LTIANRO 222 &%6%3 (Arkpht  al kenyl
al kynyl', aryl, aral kyl, acyl, heterocycle or
heteroatom sel ected fromthe group consisting of O S,
N and P, and Ris wherein: each R and R’
i ndependently is H, Cl-10 cyclic or acyclic, branched
E ranched al kyl, al kenyl, al kynyl; halo; O alkyl;
NH2; NHVE; N(Me)2; CN; acyl; aryl; heteroaryl;
het c afsbgc :
et SHECH e O ANENEA AT, Bl SSHAME, oo o purne
defivdatives having7a nmeaches %do@aatbﬂxey]ﬁl& positioth ef & Amynndiimedazo[1,2-a]-s-
~.rin Jjis O S or R" is H OH SH halo,
m%‘?‘%é’r’i’ﬁldﬁ?"%ﬂ)’ﬁ%@ﬁ *Cl-4 alkyl, optionally
substituted C2-4 al kenyl or C2-4 aI kynyl, N3, CN,
CH2CN, CH2N3, CH2NH2 CH2NHCH3, CH2N(CH3) 2, OH,
hal ogenat ed al kyl, al koxy, CF3, C(A") 3, 2N t hyl,
CH2F, CH2d , CH2CF3, CF2CF3gted@2(A' ), 2%) 3,
hal oal kenyl, Br-vinyl, hagkoal kynyl; -
-Q(acyl), -Ql ower acyl - al kyll')z,NOC ower aI kyI)
- al kenyl),/ Nhal ogen, -NO2, -NH2, -( ) M\HR4,
_(CI_Q)HN(RA')%SR;&(“%”C(@NHRA' -(CH2)NnC(O) N(R4) 2, or
C3-7 cycl oalyyl 2 and where the optionalo
substit Bt&6ns on al kyl ,. al kenyl and/or a Xlnﬂd may be
one or nore hal ogen, hy XYstep @M NO, é& é\t
al kyl thio gréups or atonms taker™i n any{}?ﬁ%ﬁm NBj;
and all tautoneric, enantioneric ambsteyeoi soneric
forms thereof. In a seventh principal enbodinent, a
conpound selected fromthe Formula (ii), iv), or
(vi), or a pharmmaceutically acceptable salt or prodrug

th o

| ng:ep%{] den &ﬁﬁéﬁhﬂﬁp \xhg’lfkgl énﬁec&%x ﬁs%%ﬂloﬁa ;ip?_\p (28%). The
mi%ued Wis Eﬁt‘,red\B' R'°C f8R3 dahs. 4lBEt|éhkth|€|31-R'of th€(561ﬁ11@R’Was adjusted to pH
7- gﬂ,w% aaéfiﬁwn &Hﬁ @@é@‘géqq@g%%y rgorﬁ%awa ePO@}ieq pollected, and
wilShed bein geset@gmé chwQ gsé?l%qlﬁaaqf anched al kyl,

eny yny ary het er ocycl e, or A and

B t aken_t oget her ththec .
ar e 4tk §ch§anwavn PFAS SSugpen 95) &3@@3@ ﬁ@ EF splafjpn. The
I f h
m&ﬁfr@ gvth Eﬂé‘g&ﬁ;mrzbwi fgi‘\%h'&éf’s. %J@&%?HC%P%E;S&@BQ whas BBsted to pH
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each V is independently Nor CR; each R and R
i ndependently is H Cl-10 cyclic or acyclic, branched
woeoosnanched al kyl, al kenyl, al kynyl; hal o; EEEIBeY05/002768
NH2; NHve; N(Me)2; CN, acyl; aryl; heteroaryl;
het erocycl e; carbocycle; am no acid residue; or
7- 8t ggeédaﬁ{on%f hnt Egd:ebmaﬁc ta@idMiTEB feb@ionaféxtate aabesapmyted to
forma - ed carbocyclic or het er ocycl.ic
drymiessy) ; anéatbmws@q Wee parifieh ey tgversephpsqRoluNELpsing, wager as the
ep ny branched or
eluﬁﬂ% ‘ﬁggﬁle)ﬁﬂglclo g‘?mgccﬁ%ﬁoc al'’kyl, al kenyl, or
al kynyI may optionally conprise at |east one
het er oat om sel ected fromthe group consisting of O S,
N and P; wherein any branched or unbranched, cyclic or
5 Exaniptd 3.0 : 2 Kuiino-8t (it tyloxwlisnidazbl1 -triazipt4-ong:
aral kyl may optionally be substituted with one or nore
of OR, SR NRAR', hal ogen, NO2, CN, N3, CF3,
( V\)OR’ W R R C(=wW SR, al kyl, al kenyl,

al kynyl , ar, kyI cyll)NHlaete ocycl e or

het er oat o se{\lectq fromt ngup consi sting of

g ajd P a dﬁ/ge cted fromthe gro p consy 54%@
: hd R |ndependen't'I ,

cyclic or acyélM c, branched or unbranched al kyl, (B)

aIkenyI al kynyl ; halo; O-al kyl; NH2; NHW; N(Me)2

TR SR
1(‘!\'%1% hl“ﬁehr%ﬁctﬁfnenﬁithﬁcﬁﬁéj stitd @1 Bouds at fodTk A&Epesture. Solvents

carbocyclic or heterocyclic ring; Jis QO S, or. NR"
weRe "reingved UBEPT Sppuohand, thepesidimiay Bubiad ont @ cilise. gel column

10 (D%t&)ﬁo Bké % g#fgr&s_’é%il o%ﬁéﬁ@ g&é@%@%%%@l&zo[l ,2-a]-s-

mQ'RN(chi%KEam &bl 1dvahgpenat ed al kyl, al koxy, CF3
gr et hyl, CH2F, CH2dO , CH2CF3 CF2CF3,

}%@éﬁ-&)% p@ﬂb)%%f@} %c&l{?&ep% F?Bﬁﬁcf% 42 (gy%lsl CH,,J

= 195%1%)7'—)62 |3)%'(t alkyin,, 7 =0 BHegR WA (t, GE30H) & S6deHz), 6.87
A]g,nNHRA' (CH2) nN\( R4) 2,
(s, Mﬁc@@ﬁm ©) N(R4) 2, or C3-7
cycl oal kyl am no, and where the optional substitutions
15 MEsR spedtdtim : JaJ’zl(FmE>oaaﬁ4(M+Hl)T<ynyl may be one or nore
hal ogen, hydroxy, am no, al koxy, or alkylthio groups
or atonms taken in any conbination; and all tautoneric,
enantioneric and stere0| soneric forns thereof.In an
[ n? und sel e ted.f om.

acceptabfe sal t or prodrug thereof i's provided:

wher ei n: A B an Y, each i ndependent ly, is H, O
hal o en n; S(O)n S(O)nRR' NR R';

CN; NW OR ; W NR'

al ky am no /gCL aI kyI ) ycI oa J&m
NO2; Ncl I'dNHgr acycl i c or N

UHBr an he

al kg, al kenyl, al kynyIH2NaryI ar Iky{B
het erocycle; or A and B taken t oget her ay not bo h be

H Zis O S NR, or CRR';with the carbon atons to
whi cBorhpesndals) {296 ais)dwanyusiendeds in a saturatadhemenical methanol

20 so)ggtr bocé(:l | olr{eat]y%%)g rniﬁ% Celp‘lé{%%“ nq%yfomﬁ%go%g%t %og)\érgﬁt era?tlure The

t Ahdd with-F3h GYGhirfel ¥ affexiCihe @ d 2-
pr%ﬂ%tﬁﬁ&é@%%ﬁ%?fg%%% al kyl, al kenyl, al k)a/lnyl hamlpoun

Afirad-&y1-buyidarbaxieiviide)ixgiNagopl , 2@ﬂd§-tva@zym-4 QneyCompound B) (i71mg)
het eroaryl; heterocycle; carbocycle; amno acid
residue; or together with thg atons to
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whi ch they are attached may forma 3-7 nenbered
carbocyclic or heterocyclic ring; each Wis
w0 pbeperreently O S, or NR; each n is indepenpentB2po3002768
1 or 2; wherein any branched or unbranched, cyclic or
acyclic alkyl, alkenyl, or alkynyl may optionally
'HOQUY (st d(,:? ?@}n qrb% (ﬁi’?tzﬁ @&Hz?'@ @@%QHG@HJ ey @SN, CH,, T =
group conS|s erein any
6.9 Hay) 6185ds,0rH dﬁlﬂf)a&@ﬂésj 3H; Nﬂzp c7 385 (sstyAB, gHaCkyhase)
al kenyl , al kynyl; aryl; acyl; or aralkyl may
%%&ﬂ ;\m Jadei, uhs end+ AB<0f 23RM-+H
MERHERR Rym@ﬁg oge?mgg%)z Hg\l o H?a A —V\){)Rg:(S /
C( V\)NR‘R' C(=W SR\ al kyl , al kenyl, al kynyl aryl,
aral kyl , acyl , heterocycle or heteroatom sel ected from
aup consisting of O S, Nand P, and Ris
Efaifigna fromthe group consisting of: wherein: each
R ndependen :
br ar e ATS PR HEnde Sy  7ehyfoiofedlt oAt fin 4-one
de@v@th%ﬁ'wniﬁﬂﬁndé\ﬁhﬁ 2-’)4(1%))8 (eBiY1-3asrphionate)inidazo[ 1,2-a]-s-triazin-4-
het eroaryl; heterocycle; carbocycle; amno acid
onedBi due; or together with the atoms to which they are
attached may forma 3 - 7 rrenbered carbocycl ic or
heterocyclic ring; Jis O S, or j’\H CH,
SH, hal o, optionally substituted Cl 4 a
optionally substituted C2- 4s&bkeny| or ynyl ,
N3, CN, CH2CN, CH2N3, CH2 ﬁ%@ﬁéw
CH2OH, hal ogenatgd al kyl; al koxy lﬂle@C A) 3,
2-Br-ethyl, NCH2A, CH2CF3, CF2CF3, GH2(A'),
C(A) 2(A) ,L{aa/lgal kenyl Br-vinyl, hal oal kynyl ;
- (CH2) nC(O) G4, No(¥eyl ), (XIovver acyl), -0Opalkyl),
- (| oneEt@&Ckyl ) CXaI kenyl CF3, hal oge ,
-NH2, - (CH2) rrNHR4 - %‘Q‘ﬁ% 2, -(CH2) /'P) R4,
- (CH2) nC( O) N(R4) 2, or - | kyl am no7 Sarfctnsper e
t he optional substitutions on al kyIHoé‘d’kdnyl and/ or
al kynyl may be one or nore hal ogen, hydroxy, am no,
al koxy, or alkylthio groups or atons takenyin any
combi nation; and all tautomeric, enantioneric and

G PR P

(ii), or (vg1 or a phar maceut i cal l'y acceptabl e

t or
pr odfquga soletiemfol -Amnevr(@yl-3uneriensie)mnid 3B°[ér?daﬁy§-tnazm-4-one

e -

a<,@{0ﬁw1ﬁac{6 mQ(VVW :N"a"e&? a soﬁiho«ﬂl of | dkythaxiia 128 %) (. €ald). The mixture was

) am nQ; clo am no; NO.; N3; Cl- .
syl FBIC diny 1o e MBI (RbTOMod a oRJeied to 7-8 using
8ollded AwaRKEd with
e
acatomitaild tagiecthertifle tampoendy Conipomehie(ldd mgirb e dpigeipowder.
heterocycl ic ring; with the caveat that A and B may

%eny 45 8 fh®2.80 B2EhR= 6 PHz EUS, 4.083E RN 1% 9 Bz, CH),

each R i ndependent |
6. 9$ (bt, 201 NIQ)W@BI(br arH, ¥ 1.E7 (cbrléhdhreﬁ@ﬂﬂ)nhﬁ@r(dhé‘d J=2.6,

al kynyl ; halo; O al kyl; NH2; NHW,
I\%‘)u&(br(ﬁ? Iﬁé}l aryl; heteroaryl; heter ocycl e;
carbocycl e; am no acid resi due or together wt h the
Nm@mcmmm(mm@y 445 @Mt H)c A (Wrid) t, OF AB 203224 (M-H)Y
menbered carbocyclic or heterocyclic ring; eachWis
i ndependently O, S, or NR; each n is independently O,

1 or 2; wherein any branched or unbranched, cyclic or
acyclic al kyl, al kenyl, or alkynyl
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may optionally conprise at |east one heteroatom

sel ected fromthe group consisting of O S, N and P;
wob@emde2any branched or unbranched, cyclic orPEDIBA03002768

al kyl, al kenyl, al kynyl; aryl; acyl; or aral kyl may

optionally be substituted with one or nore of OR,

Ste%g\}ilﬁﬂ%h%imi&h%l)?gﬁ-ﬁ]-s-h@%m-mnempro%ﬁlc LEWOR

arkyl, alrkenyl, alkynyl, aryI

o o RN RBP4 e
M gﬁf Efe‘p@%gﬁﬁ Q88 Thﬁeqr ivBn GOV il EXednslE 1] (D60 @igh 0.7a@kol) in a

i ndependently is H Cl1-10 cyclic or acyclic,
mixg o€ Meterigectomibila (b 48 mal) ks addadesspjutiongfispayum hsrdéq»@de (2M)
(88@ ét?é l:’glléer 1&1&@1}] W?%lgf(ﬁ:ll(ag%icar géchtgﬁngheﬁ Mé pH of &he solution was

adjuisesd 6UE;8 Qfing Qﬂﬁitfd)ﬁﬁl Mhbdmblﬂoﬁbclmﬂ 1. \Mhlecﬂaactthmym&tt&re was
attached may forma_3-7 nmenbered carbocyclic or
evapeipisade gemess: g gem@uq wasgpuridied g 1perse-plase cplympy uspg water as

5t ey Mt B IRE O A
CHZNHCH3, CH2

'H NABRADMSD Seio BB 2 K L i 1 A a3 85 ALy %J=)7-0 Hz, CIL),
69(%?% %ﬁﬁ?lﬁl 7?3'%& o’aI keriycf%ﬁzg%\;l hyl’, ha?%ilg ynyI
Mt O o S s AR A, )

-NH2, - (CH2) MNHR4, - (CH2)ra N(R4) 2, -(CH2) nC( O) NHR4
-(CH2)MC(O N(R4) 2, or C3-7 cycloal kyl am no, and where
t he optional substitutions on al kyl, al kenyl and/or

Exzﬁhébé@l/éi %-QP%QﬁtﬁPéﬁrQﬂﬁﬂﬁﬁidan‘lﬂiVZQ%Es-tﬁiﬂiﬁ‘-Q-one:
OXy, or al Ky O groups or atons taken 1n_any
conbi nation; and all tautoneric, enantionerig and
stereoisoneric fornms thereof.In a tenth p?; IJCI pal
enbodi ment, a conpound sel ected fromthe
consi st én Feterul aec( i yeeBiii)e I \)v) Nifv) or
(vi), %har nmaceut i y é\ccept abl € t or prodrug
t her eof H°j rovi dedAc<wh@cei n: A, B are each
I ndependent Iy Is H halogen; OR, S(On; S(OnR;
S(ONRR't NRR'; NR CN CF3; CRR'; Cl=WOR ;
C(=WSR ; C(=WNR R ; Cl-4 al kylamno; di(Cl-4
StepllAk:y]I,Z,QMrh@ao@ﬁAﬂ)-em]hroﬁjrimdsazm no; NO2; N3; Ci1-10
cyclic or acyclic, branched or unbranched al kyl,
al kiRt KNy by, 8 8! @by lexcltelo8d AL ifes %ﬂé a%ﬂ?drous

B takenh together 'wth the ‘carbon atons to which they
pyraiiee bt ewphmationay SO i wacyo.-The mdb@wasl dxss&vlb@i:m_mdlm (6 mL)

an h %%r%r of %f?g{; iex?_?uc%%pgﬁéeh@shﬁéeg éo‘ g%g %1%@&°C for 24
houlrd) A8REBAEIH ln¥ixhhré kwaSBvapsRaed tcRdme@ ﬁ%he hogRROnSEANd under

Is H Cl-10 cyclic or acyclic, branched or unbranched
redugdedypressarek engive the ktgﬂmommmé (183agtyas; a wettow v The NMR

analyspos B midfs,of Setempii A ER branoBRL 8 v £ ¢ he

atons to which they are attached may forma 3 -7
menber ed carbocyclic or heterocyclic ring; eachWis
i ndependently O, S, or NR; each n is independently O,

Step BO2- A& R §i-D-@9hr SR 6 f3khiAAzol NPI]RGASHN-4CHHE! | C OF
acych c alkyl, al'kenyl, or alkynyl may optionally

ré[nilﬁ%l%%lQ?ﬁOﬁ]é&-&?—s%‘lhet at oa:{ mﬁﬁf%ﬁ%&é}r g]dqgf [181%51 of Medicinal
Chémmﬂ@ds OVoLTIbINYE, 18R] (630Ghs, 4. Mmﬂfc\l)?\lvhsﬁtr@dt&yll\nder reflux with
al kenyl, al kynyT aryl; acyl; or aralkyl may
opti onaIIy be substituted vu/gh one or nore of OR ,
SR,
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NR R', hal ogen, NO2, CN, N3, CF3, C(=WOR,

C(=WNR R', C(=W SR, alkyl, alkenyl, alkynyl, aryl,
wae@bkyio22 acyl , heterocycl e or heteroat om sel eRCEBAO002768

the group consisting of O S, Nand P; and Ris:

wherein: each R and R' independently is H Cl 10

I | 1Gs nc [ unb hed al ky
Pkt P AR e 1 RUBDER AL gsoson e
exGdds oﬁhy;tameﬁhiﬂﬂlsllzi’z%hemﬁfejﬂloveh%@@i@ﬁlﬁﬁbl@undba&&ﬁﬁy@b&ssure This
am no aci.d residue; or together with the atons _to

resigiicc et ek 8 PHiEHEd At 4o ﬁf a 23-T1170 e eiybPemythrofuranose
a @éngQPYc?hh&l?f A%@foﬁftﬁfeya%h et ﬂu%rcﬁﬂéfh@égﬁlk&ate (1.6 eq.)

structure, 1ncluding a carbocy et erocyc
Wdretaédeﬁanoyﬂha ndixivge @nd Sirrat atNRfltx f&‘ 12 heuri, Tl@-tea&inbn mlxture was

pog%bglp o%{ [%cﬁﬂa%lésl_ \a/olﬁqlilqgih F%&ed S %ﬁﬁc}ggﬁ%ﬁnag@ o evaporated to
m he PEE N wmd%@mgh%%%ﬁﬁnzg g?%egé% eluant to give

al ogenat ed al kyl, al koxy,
theifbcongpepar (Sitmamab@a@mdemm ), C(A) 2(A) 3,
hal oal kenyl , Br-vinyl, haloal kynyl; -(CH2)nC(O) OR4,
'Ir I@(/H&(PMSO@ 3amy(t1)1 1,563, i‘I‘ﬂz%\lJ— 1 @(H%Qﬁmhkvﬂl} 4.28 (dd,

ha ogen,

lH,(Ja-% W F7?“@‘)327 Hej, @) ﬁ@( O, (4 (1H-|Z*fr@ C13)21)1(@295 Por, 6H, NH,),

e PERPASLRR I 2P anar or el kyny! may e

one or nore hal ogen, hydroxy, am no, al koxy, or

al kyl thio groups or atons taken in any conbi nation;

andal | tautomeric, enantiomeric and stereoisomer”
Example4t hereof. In all enbodi nents, any optional

substituents may be selected that do not. adversely

affect th prop rties of the nolecule, and f
ex a%g’ilse ‘i%ﬁ?lebel lwgiraes ether r omthass geloup- l%réﬁ@r%ﬂ -Rgnethyl-p-D-

ribB arftlsy ?dagéii)l%gj‘;' s e .onQy dr OXy, carboxy and
oxy T OupsS among others. It is to be
understood that all stere0|sqger|c and tautoneric
fons of the conpounds shown jare included herein. )y
eot i de Prodrug FornuIéFNo Any of the nucl eosi
(aga‘ﬁgs or IeoBazo es qde deeré@ﬁ3can b NJQN)WHz
mst ered as a pr&drug kq increase The acP \(ltyz
Fbloavallablllty, st ab I| or otherwi se alter the
properties of the bio odﬁ%ally active conpound. Ay
nucl eosi de analog groug t hat eaS|Iy d|SSOC|ates from
StgphdA hIsh g 2.38-T1i-D-benzoi Rmet sibgBrra
r.odru forn1of t he actlve compound. For exanple a
§L§£g¥ﬁ§gé@€tyl group bonded at position 9 of an
optionally substituted 5-aza-7-deazapurine base coul d

undérdysineyuiders/d; %a]t%ﬁwzmdﬁh@@e {fhléplap@nau@n smm_Mmh_cl&

Chgfﬁflsgﬁlwg@,l 5’31 % ; ﬁ;l_ 91a%¥ | 1'(94{] ggher Q pﬁ/gg gu%}enged in 1,2-

dichiscdethesied@ s rrall) @é@—bl@(tﬁmleﬂmsﬂ@ga@ta{nﬁﬂé (P3SBBYe4.2NtBmol) were
ad%‘ql l's. Exanpl es_of substituent groups that can repl ace

emoqnerﬁﬂr@owm SRFREXE VWORMSIBNE E 581 o o soluton of
5 g g 2504 SN LE7: 080 B s

chldﬁse: (0.08q:Ti, 8.0} n&ﬂmsma ddfed B seimfEHegethe ofiRtur iwad! stirred at

Research, 1995, 27:1-17. Any of these can be used in
refRS BT fdiotemang Ravrech iy PR a@dudops solugpe of sediupi kystregspdoarbonate.

TSR, LRSIV By RIS 8 1Sl BRI cvrorad

stabl e nontoxic acid or base salts, adm ni stration of
the conpound as a pharmaceutically acceptable salt may
be appropriate. Exanples of ghar maceutical ly

acceptabl e salts are organi & acid addition salts
formed with acids, which forma physi ol ogi cal

accept abl e ani on, for exanple, tosylate,

nmet hanesulfonate acetate, citrate, nal onate,

.. .
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benzoate, ascorate, a-ketoglutarate, and

a- gl ycerophosphate. Suitable inorganic salts may al so
wheooboeayezd, i ncluding, sulfate, nitrate, bicarbOnE2005/002768

and carbonate salts. Pharnaceutically acceptable salts

may be obtained using standard procedures well known
to d}glﬁégg Clg{rfr:p C(I)‘lilj(;] %@ga!ss %gﬁg%ﬁ ﬁg@i\t}acg elausgr%g (ilblglbtgﬁgég}i( e/methanol
(98f1) @s diuagt ta goreythe titlegompdung Glceg) sl teigapoovder Al kal i

nmetal (for exanple, sodium potassiumor lithium or
1\@%@&%%&@@@'&@ eMeNFTBl @ kgt W B=8) 1 31 70(&1\/1 H)", 608

carboxylic acids can al So be made. If a nucl eosi de of
Mdbrul ae (J) -(M11) is the active conmpound of choi ce,

it can al so be provided as a 5'-phosphoether lipid or

a 5 -ether lipid, as disclosed in the follow ng

references, which are |ncorporated by ref erence

SRRt

nmenbr ane- |nteract|ve ether.llpld analogs that |nh|b|t
i nf e%@dl@rusmﬂhwﬂe ﬁ%ﬂj@& pdd mraD; weruedded do acoluionqfrqegpound

I r éﬁﬁp
%ﬁag{%;aéc@ 23 % ?&1 %ﬁ%} as [ofo) h%c?l’@%.}q}.) %ﬁgﬁtrl?gd fsc ﬁ%re,l's hours.
T]hénl.thek}ﬁi{leif thé:solfﬁlﬁmISvashdﬁlsteﬁufd 88, udngSaddiionred  oflacBic acid. The
Kucer a, CA. Wallen, S. Piantadgs

feﬁﬂ%‘s@m&@g‘f[g s ovgpATatRds OsATRCES 49 APHIQYS Blﬁqf@mh 379%@ é‘tohlaL) were

add'e@ o ek Ras e &Rﬁbﬁ’@?&&@@w&@%aﬁ@d' Wﬁﬂ &h@’? Eééfétte X2x200mL) and
. Chem 34:1408.1414; "Host el

exmpotatmlrtp dpyntess. Gdreswnde mromctStastmlﬁlee 1011 SGtGM geTI'rev%sn—phase (C18)

sty e B SR e G B L] R PR

replication in CEM and HT4-6C cells by
"IBNMB (IO $Q s 15 memlwoespﬁat €TH), 13,60- %683(higllﬁi,e3 38-3.9% (m, 3H),

s e Bt 578 ool AR A, ¥ S 298561

1Bty igr, H. Lenting, H van den Bosch, and D.D.
R chna 1990. "Synthesis and antiretroviral activity

M SRRl AR g o N Rge 208 G

hbnllntting exanples of U S. patents that disclose

suitable lipophilic substituents that can be

coval ently incorporated into a nucl eoside, typically
Egimpless 5' - OH position of the nucleoside or |ipophilic

preparations, include U S. Patent Nos. 5,149,794 (Sep.

2, 1992, Yatv 194, 654 (Mar. 16, 1993,
Nék(é‘f’ - g utylg/})ggg) E‘dgzc‘b’u‘ﬁ@“’é@" 9863, Hostetl er

et al); 5,256,641 (Cct. 26, 1993, Yatvin et al); 5,41
1, 947 (May 2, 01995 Hostet | er et aI) 50463 092 (Cct.

31, 1995, tIer et aI) 5, 543 3 . 6 1996,
Yat vi n e,/a 543 t
5, 543, 391 1998)H¥QtV|n et ;

et al);
554,728
(Sep. 10, H199 ngava et al), I of mﬂlchNar
|ncorporatquhere|n by reference: rei gn paten
applications that disclose |ipophili/CNsuliBtituents
that can be attached to the nucl eosi des of the present

i nventi on, é%Ophl|lC preparations, inc
89/ 0 maow\M@/ 8552) Wes s1speuday, inisehytigy mhydnde (13ml). After

R Pt SR 0 B R W B 2 s

nucl eoside is a 5 phosphonate. Methods of treatnent
In one enbodi ment of the invention, a nethod of
treatnment or prophylaxis of a host infected with, or
at risk for infection wth, g%flavivirus is provided
that includes adm nistering antivirally or
treatment effective anmount of a conmpound of the
invention to the host, optionally in conbination or
aIternatlon or sequentlally mnth another ant|V|ra

g, L, o
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of the invention in the manufacture of a nedi canment
for the treatnent of a host infected with a
w0 b@eionioris, and particularly hepatitis Cis prOWiBPeeH/002768
The active conpounds of the present invention can be
adm ni stered in conbination, alternation or sequentia
Adtee fisirationNthRRAEAE lof kY dride v AIRBboratel trABVRAS 1@ the residue vas
t herapy, effective dosages of two or nore agents are
trgaird Withdes weter. dgeprrsipitajhwaslered offland driad (300 og).
1sequential-step t herapy, an effective dosage of each
HQEVIR (DMBORINSSipes:eId0S &, i, 14 Cot,) Sesg ?(ﬂtdl—f}libug,yf% (5-uplet
:§o§%§es glven wil | depend on absorption, 1nactivation ?
1§ Hext Adi(PunlatatidsCh), 7.6% (driky GH baet,|] 22 .OHaR7.78 (d, 1H, CH
ci0 of skill in the art. It is to
b%%’%o?§g§@gg$3&%§%g§§§alues wll also vary with the
1\/%leverit of the condition Fﬁ be alleviated. It is to
&S RGP TR " ded BTS2t VRS o034BY BNt i cul ar subj ect ,
speci fic dosage regi nens and schedul es shoul d be
adj usted over tine according to the individual need
and the professional judgnent of the person
EfdlitpRigst eri ng or supervising the adm nistration of the
conpositions. In sonme enbodi nents, an anti-HCV

antipestivirus or anti-flavivirus) conpound t hat
_Q(g_@“- railr@eghyimvaatedmidayo fB2-akpyrimidinypiosal |y | ess than

1-5 mMM is desirable. The active conmpound can be
adm ni stered as any salt or prodrug that upon o
adm nistratdon to the recipient is capable qf

k?E nppund,

provi di ectly ofl) NadH,T¥dFly t he paren

or thatexhibits activitytset® Nonlimti | es
are theNpharmmeut i QI0IGHOCHIBabl e sgltS ™~ which are
alternatively referred to as "physiol ogi\cal | y

acceptabl e salts", and a conpound that S been
al kyl ated or acylated at the 5 -positionor on the

pur iTeea euspeysivmiof imﬁll&k@&ﬁidaid[@ﬂergiéyﬁlﬁkmlﬂ%rﬁ [tfé‘rpﬁregz{ration see
odr

phar maceuti cal |y acceptabl e pr ug". Further, th
Angals ?%tﬁswsY@&A&%awf_ﬁe@am éa?i;awadﬁwwsy (60 mg, 3.54

nn;B . i ; i.ncr i ng.th ctivity. .
a8 SRR ORI SRR, 3568 b LB A0 B BRAL Kb yon. 16
mgy . prepes) g 2016 asd birrat fopoae hugr. @MbrbRSHy D Bivalate (612 L) was
adﬁ%ilVlrﬂ| activity according to the methods descri be

@drptins ab 2@ fordorhowss. Ko wpaction ntivtses wh eVapdraited tbhizyness.

The b | M €S, Li W Bhin the sc of -t hi

P rldle U HrLAegn OGS B SPhromniast PG el (pyTy as eluant
to gtk thortgle deingdodsd (710. mg)Rmi pehitdhdWdeand Howl ey, P. M ;

Li ppi ncott-Raven Pulishers, Philadel phia, PA; Chapter

THNMR( A998D- i.£ | aVrYi es 4,ncl yge | t
limtati 0%1): dﬁib%g@%a?'éé;(gﬁ I?’u%ﬁ%A%bq‘l; éA#%aC%gé;ggt(s’ 1H), 7.75
(syBlahBj 2HBGH)ui ; Bussuquara; Caci pacore; Carey |sland;
Dakar bat; Dengue viruses 1, 2, 3 and 4; Edge Hill;
Mds8 sRlhembal/z (REd * ; Hypr; Il heus;
Isﬁggl tu?%%y nen?&%%gﬁég%%a$?ﬂ?§?g¥gbanese
encephal itis; Jugra; Jutiapa; Kadam Karshi; Kedougou;
Kokoer a; Koutango; Kuminge; Kunjin; Kyasanur Forest
di sease; Langat; Louping ill; Meaban; Mdoc; Mntana
myoti s | eukoencephalitis; Miurray valley encephalitis;
Nar anj al ; Negi shi; Ntaya; QOrsk henorrhagic fever;
Phnom Penh bat; Powassan; Ri o Bravo; Rocio; Royal
Farm Russian spring-sumer encephalitis; Saboya; St.
Loui s encephalitis; Sal Vieja; San Perlita; Saunarez
Reef; Sepi k; Sokul uk; Spondweni; Stratford; Tenusu;
Tyul eniy; Uganda S, Usutu, Wessel sbron; West Nl e;
Yaounde; Yellow fever; and g ka. Pestiviruses included
within the scope of this invention are al so discussed
generally in Fields Virology (l1d). Specific
pestiviruses include, without limtation: bovine vira
diarrhea virus ("VDV'); classical swne fever virus

I NS\ N1 o o
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after prolonged treatnent with an antiviral agent.

Drug resistance nost typically occurs by nmutation of a
w@emwe/00d¥2t encodes for an enzyme used in viral PCT/IB2005/002768

replication. The efficacy of a drug against the vira

i nfection can be prol onged, augnented, or restored by

RSB REH DO DABRTRONTS. D, SATRIBRLON. Of
alternatton W hi rd,

antiviral compound that induces a different nutation
fromthat caused by the principle drug. Aterna |vely,
t he phar magpki neti csqyRjgpfi iution or othesnN
pararret{?N%fQ he drug N3<P-E[§|\T/| tgLed by such%;\
conbi na Ialter e y. In geoe(al C'
conbi nati on theéerapy i's tyﬁlca rat her ?f&n alternation
t herapy because it induces nultiple si neous
stresses on the virus. Any of the viral treatnents

d bed th | t b
ueedh & RO oRCRr PO AL Gl &%Eﬂ%ﬁ@&@tm
Joest r bb@ohic t BheémBROC 140(2331 11975, NOHL. '1§] %9 (Sseem#ﬁl? in dry

include: (1) an interferon and/or ribaviri

las@miﬁﬂoena (6@, was, addedsocitm harride (6046 iraciht286rmg, 7.0 mmol)

at??b Sé 5 pF %t%%sd ?o%é)gx?e hﬁ_’&‘g r u g thy,t\/l%vaglfbét I}Alﬁ gv\éls %g%qglh amésstlrred at

5Q3Cofoe dsehdund)i Thet &ﬁ&lc(nsﬁl@(tulfe%aﬁ K@B%Edgg g.lgﬂg% Q‘llqg zi‘!&*sndue was

AQI|V|raL pepti de derivatives,
PR} siliga gel usppg dighlopgmethuneimethgnol KA9/th esretupetr @pgnve the title
co%ﬁ)%%nd o Iggpasé @hltéq%c}%&’d et al, Preparation and use

am no ac erivatives as anti-viral agents, Cernman
EﬁgﬁﬁgtD&EQQ 55 19914474, Tunﬁ:et al . I nhibitors of
-2 Sepmipatd (se UilalHs), A48, AH.LHOINT P, NEZHS), 7.78
(st AL age crfCT WO 98/17679), i ncluding al phaket oam des
and Rydrazi'houreas, and inhibitors that termnate in

an electro a_bpraonic acid or phosphonate
Mgssspec %FE?-%Zaﬁ§#§%32ﬁ$ﬁ$§ néﬁ@(2¥wfﬁg Hepatitis C
i nhi bitor peptide anal ogues, PCT WO 99/07734). (3)
Non- substrat e- based i nhi bitors such as
2,4,6-tri hydroxy-3-nitro-benzani de derivatives (see,
for exanple, Sudo K et al, Biochem cal and
Bi ophysi cal Research Communi cations, 1997, 238,
643-647; Sudo K. et al. Antiviral Chemi stry and
Chenot herapy, 1998, 9, 186), including RD3-4082 and
RD3- 4078, the former substituted on the amde with a
14 carbon chain and the |atter processing a
par aphenoxyphenyl group; (4) Thiazolidine derivatives,
for exanple, that show relevant inhibition in a
rever sephase HPLC assay with an NS3/4A fusion protein
and NS5A/ 5B substrate (see, for exanple, Sudo K et
al, Antiviral Research, 1996, 32, 9-18), especially
compound RD- 1-6250, possessing a fused ci nnanoyl
noi ety substituted wwth a I ong al kyl chain, RD4 6205
and RD4 6193; (5) Thiazolidines and benzanilides, for
exanple, as identified in Kakiuchi N et al. J. EBS
Letters 421, 217-220; Takeshita N. et al Analytica
Bi ochem stry, 1997, 247, 242- 246;(6) A
phenant hr enequi none possessing activity agai nst
protease in a SDS-PAGE and aut oradi ography assay, for
exanpl e, isolated fromthe fernentation culture broth
of Streptonyces sp., Sch 68631 (see, for exanple, Chu
M et al, Tetrahedron Letters, 1996, 37, 7229-7232),
and Sch 351633, isolated fromthe fungus Penicillium
griseoful vum which denonstrates activity in a
scintillation proximty assgg (see, for exanple, Chu
M et al, Bioorganic and Metfcinal Chem stry Letters
9, 1949-1952); (7) Selective NS3 inhibitors, for
exanpl e, based on the macronol ecule elgin c, isolated
from | eech (see for exanple QsimMA. et al

-~ 1. A NN~ A NS A SN\
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(8) Helicase inhibitors (see, for exanple, D ana G D
et al, Conpounds, conpositions and nethods for
wo e@avemeer of hepatitis C, U S. Pat. No. 5, 633PGBEB2005/002768
Diana G D. et al, Piperidine derivatives,
phar maceuti cal conpositions thereof and their use in
Ekbmpld gat nrent of hepatitis C, PCT WO 97/ 36554); (9)
Polynerase inhibitors such as i) nucl eotide anal ogues,
for exanpl e, I|0t0X|n (see, for exanple, Ferrari R
Exam; i BING-Be(Batepxy-e@Bro-paD-pkhtfuifitodyl) inidhzo[1,2-a]-s-
tr gaJnléraI pr oduct cerul eni n (see, for exanple,
V. et al, Virology, 1998, 249, 108-118); and
iii) non- nucl eosi de pol ynmerase inhibitors, including,
for exanple, conpound R803 (see, for e nple, WO
04/ 018463 A2 and WD 03/0401 12 Al, botK to Rige
Phar maceugjgals, Inc.); substitut amjne
4 to
oI@'H§2

pyri m di nes (

Ri gel Pharmacejtifals, gJBcC.);

derivatives (s for—e%%%g e\ Bfoorg. Med. Chem
Lett., 2004, 74: tﬂ@ 1247 BIOO . Med. Chem Lett,
2004, 14:967-971, both to Boehr| r I elhelm
Corporation); N, N-disubstituted phenyi ‘?nlnes (see,
for exanple, J. Biol. Chem, 2003, 5:9495-98 and J.
Med. Chem, 2003, 73:1283- 85 both t Shlre Bi ochem
Inc.); substituted thiorhene-2- carbo I|c aci ds (see,
for exanple, Bioorg. Med. Chem LegATN, 2804,
14: 793-796 and Bi oorg. Mado em heﬂg, ‘ 004,

14: 797-800, both to Shire Bi I ncN)y; NH2

a, g-di ketoaci ds (see, for exa , J. Med. Chem,

2004, 14-17 and WO 00/ 006529 both to Merck & Co.

Inc.); andmeconic acid derivati ¥t (see, for exanple,

Bi oorg. Med. Chem Lett., 2004, 3257-3261, WO

02/ o6 igtu¢ a@fid vambﬂﬁﬂ%ll,ma,] satibzihol-o8BMIEr chig& 1 eq),

AT W ST
refhﬁ@ﬂ@ﬁip@nauir@ SRS SolveRt GheRenidVel REda vaPn?cp al‘k:f?l EﬁSldL{al gum

region (NCR) of the virus (see, for exanple
wag| use ot digspher 119@3'102112(2(} T®2- $ldtjon of theoaburve! @iviates in 1,2-

R TR -V D———

abfiidie é@z%\&}% Rffed | &) &‘Cg?m
peﬁr chi vgs of rﬁgl ogy,gyg%%@qﬁZ S’Q%é E%dé“ :]:urr i 9fs s(‘imed at
80%y foq 3hry ﬁlﬁrﬁ@ﬂm@n VG| then aom?&ymbml Smg;tated P COABdalution and the
23 11 s of IR pendent
I’esﬁl?lilﬁs Ils(;)clgn (%% nﬂke&x{ ML RF‘ tthat  waggewashed with
dichhﬁométﬁmmlﬁrbo@ﬂﬁnéd grggﬁ nﬁay&f wQseR%Eﬁefd' wit Ewal@xpﬁ{heg&s dried

zﬁ% Pub. JP 082688 Kai" Y. et al Prevention
over RaepRent heyo Wr’ft Afas fivepereied to @a’tbameUECPatem rdhrdRodtographed on a

1) e; reS|st boz
s111€'eP lg%gg(:glﬁfﬁ Thl\/acc a{:}ﬁ‘f{}&%? the er(eqlgﬁl ?dé‘ﬁ)l &aycoilg@gg and the
sol@fﬁl,t mbswpﬁ)mte@ﬁﬁ)save(théi)ro%&éd&ﬁﬁ:ldéﬁdénPé 28Suhi&Y 6 @lsSRicleoside
devel o “Eg for the treatnent of Flaviviridae
in ﬁ"‘fﬁ'ﬁa@&lﬁ rrthane] sy 1added prdivmanethateo mhgweao;gon ngfstvir was stirred
I S ch Ie03|des
for MONGERC i ot Wl ERAN BORIGR SR w8 Yrhdsomder
vaca dn@elm tesidneses dissolved Ratvam. N adieSldtsd®don Whd &hracted with
eﬂﬁﬁl sigg on Jé %Ng 2005, and US Pat ent No.
| $ER1S {Greq Luigy)y TS afwseys fltrabpoves comperirasesk aek porified on a
to I nternational Publication Nos. WO 01/90121 and WO
01/92282. A nethod for the treatnent of hepatitis C
i nfection (and flaviviruses and pestiviruses) in
humans and ot her host aninq%f is disclosed in the
| deni x publications that intludes adm nistering an

effective amount of a biologically active V, T, 3
or 4'-branched b-D
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or b-L nucl eosi des or a pharmaceutically acceptable
salt or prodrug thereof, adm nistered either alone or
WO poosoodznat i on, optionally in a pharnmaceuti caPCHIB2005/002768
acceptable carrier. See also U S. Patent Publication
Nos. 2004/ 0006002 and 2004/ 0006007 as well as WO

e EAFRERS8 S0 RAOEP ARG E s coe

an&ﬂﬁAbB@ﬂﬁﬁﬁﬂappamnﬂaeMmNeﬁkhywkvmdptabIe br anched
nucl eosi de prodrugs, and their use in the treatnent of

1 NWINYG! Pegt sk U 0 S
HIAVIR IMSCRHDYS URED. & P B B8 00320, B0k B55 50 1HL
H5%), 841 GR30H)HSW), 028 Qﬁ4mH5HAﬁd4\$@(ﬁ15ﬂHOEI&1)BSBi9dt,dH §B), 5.66

@ittt et Bl ol 1), SOl B NS, et gt e =27

HA7.80 4. AEC & desy 7f the treatnment of hepatitis C
nfec#ion Fﬁgﬁnternag?%nal Pat ent Publication WO

03/07 75 iversity of
%a“hdéﬁgﬁéﬁ>ggéﬁggﬁ*%f'g?ﬁéﬁ& RF) discl oses

the use of 2'-fluoronucl eosides for the treatnent of

HCV in US Patent No. 6,348,587. See al so US Pat ent

Publ i cati on No. 2002/0198171 and I nternati onal Patent
Exauiple geB:i QoA Wit §8/(436591dr Siyaisteyi-[PRaribefurarosyl)imidazo[1,2-a]-s-

Shire Biochem Inc.) discloses the use of various
triazin-HpP& ol ane nucl eosi des for the treatment of a

Flaviviridae infection in US Patent No. 6,566, 365. See
[kg o US Pat ent Nos. 6, 340, 63@ and 6, 605,614; US PateNI

Pﬁ%n B 2002/ 00 nand 2003/ 0225037, a
m—éﬁgéx* glh NONeOR® Olﬁéﬁ L
Phar md I°n 2
al o,

\00/ 50424E. B @gg«
Bf%%henl I nc.) als%% oses varlod§ Bt her H

2' -hydroxy and 2'-al R&ky°Mucl eosi des for the HPedHrent

of a Flaviviridae infection in US Patent Publication
Th¥eam2 pee it d3&3ibad imBkdmpls 71 Invay wsad) whieh pRutddddhe fodlewing:

No. WO 01/ 60315 (PCT/ CAA /00197; filed February 19,

BRI Eipme e oo o, fisaboren want i . 4.

(rd, RS2 @S PNGH, Uﬁ: LBERAL00 (t,l\tﬁ OB, 195, 51Z), &1y (d 1H, OHL, J =

4 Dbt (0, 0B PULenT SN2 Sghuly 3, T o oni2: 651 30, i),
7. 6"@ 7%"" ‘tﬁge I}bﬁ 712191)31/49%33&? ]@\'basezﬁ)%’ﬂﬁ%?4l Al, and
2004/ 01 we 1

0/18; nt’er nati onal Pat ent

NG M R

Roche AG discl oses various nucl eosi de anal ogs for the
treatment of HCV RNA replication. Pharmasset Limted
di scl oses various nucl eosi des and anti netabolites for
ExdiSple 788! TAHKin6{8-¢B-V.afibfuyartfsyNiniidass{1,2} a1cd-tiftizivg-4-one
Flaviviridae, and 1n particular HCV, in US Patent
Publ i cati on Nos. 2003/ 0087873, 2004/0067877,

A0Q4/ f55§952004lqm§7 77, 2004/ 002479, 2003/9225029,
a 0 0 3 I I nter nal
ca oo O e hatnbo ™~y o1 9k Riw
3/0%8162

3/068164@amd V&N
2004/013298 Merck & Co. gzdnegzand Isis Pharnaceutlc
di sclose in US Patent Publication No. 2002/0147160i10 OH
2004/ 0072788, 2004/0067901, and 2004/0110717; as wel |
THaSsabltepro Csdues podedcribed int Bxangile GrlakadPadednindPihbl follawingriata was
Nos. WD 02/057425 (PCT/US02/01531; filed January 18,
obpgued: and WO 02/ 057287 (PCT/ US02/ 03086; filed January
18, 2002) various nucl eosides, and in particul ar
several pyrrolopyrimdine n%gteosides, for the
treatnent of viruses whose replication is dependent
upon RNA- dependent RNA pol ynerase, including
Fl aviviridae, and in particular HCV. See also WO
2004/ 000858, WO 2004/003138, WO 2004/007512, andWO

NSNS AT NSNS PN
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US Patent Publication No. 2003/028013 Al as well as

I nternational Patent Publication Nos. WO 03/051899, WO
wON0eBABIHE, WO 03/ 062255 WO 03/ 062256, WO 03/ 0PQRB32005/002768

and WO 03/061385, filed by Ri bapharm also are

directed to the use of certain nucleoside analogs to

eyt R VhIYS T OKH €[847), 4.01 1H,
H Sﬁsmeéﬂgﬁtaﬁsaﬁggneﬁtﬂp%%?g{?%ﬁo i\g%h%m Soe3ss as™
H3Wg K235, 16T, GF21p15.@8n@) 1HRa0ENS. Publ, 18ROy 5M3dd, Yid OH), 5.72 (4,

A0S0, P ARSI YO 4RSS SO 01151

baét yhrmapghed b-D or b-L nucl eosides, for the treatnent
a%f hepatltls Cinfection. (14) Cther m scel | aneous

nds [ al kyl cycl ohexanes (for

Masg ; %%‘égkgﬂ%gﬁ\@m%%% 134 to Gold et al),
al kyl lipids (for exanple, U S. Pat. No. 5,922,757 to
Choj kier et al), vitamn E and other antioxidants (for
exanple, U S. Pat. No. 5,922, 757 to ChOJkler et al),
dipaé 2.ae ,2- AREne-8d t f1i (1 Hz diselrimzin4-9
No. b, 846, 964 to Ozeki et aI)
N—(phosphonoacetyl) L- aspartlo aC|d (for exanple, U &

Bz . .6a830,905 to D NJLN
benXespef cardabkan des (f No. |
5,6 88 t 9 JoAna, §f %Na 0 NJ\\NJ\NHZ
derlvat'Xes for exa U S. Pat N@ouS, 496 to

Wang et al), 2',3 dldeoﬁylnosne (for exanple, UOS
Pat. No. 5,026,687 to Ya%hoan et al), and
benzi m dazol es (for exanple, U S. Pat. No. 5,

Theofi@d| produve vets pricpared 1) thexsame propgsimas e lﬁ”i’a@?ﬂlq ;7 1.: ivith the
ﬁllnlcal devel opment for treatment of hepatitis c

following TeHFude, for exanmpl e: Jjiterl eukin-10 by
Scheri ng- Pl ough, 1P-501 by Interneuron, Merine

'EIVER (DS Ovids) e WEHS 9o Ot dmy 15y, "EHjémL%%b 4.77 @,
Y S Bl Bl EOEIRS Y SR R 88 @
1B BN BY), 6@, (s MR | B sk, IHZJ\H BRAEAXIAN szrf/omm 1H, H

alfa-1) b ¢i d one " CEPLENE (hi stam ne
bagé,dye2.8d¢t) ori de) by Maxim VX 950 / LY 570310 by
Vertex/Eli Lilly, SIS 14803 by Isis
MEBERapBRERN inZA(F/AE>D) 284 PM-+6556 by | dun Phar maceutical s,
Inc. and JTK 003 by AKROS Pharma. Pharnmaceutica
Conpositions Hosts, including humans, infected with
pesti virus, fIavivirus HCV or another or gani sm

reM|catin%tPWOUo

"--'-' A serATHLD 4 prar-H1D 01U
patient an effective anDunt of the active conpound or
insid pavd . 2end sttriazii-#hongccept abl e prodrug or salt thereof
in the presence of a pharnmaceutically acceptable
carrier or diluent. The activ@ naterials can be
adntnistered by any approp route, for exanple,

A\ L9 mabenterally i nt ?gely |ntradernaII{\N
Bsub eifneoustngls Ny N TTNH ii6h0T 80
e whuthachg Fithe” desi r ed—resubes § ms
efAdoca@aci s appropri L& (?g'% exenpl aryeodose 0
conpound for pest|V|rus avivirus or Hov wi FP 6&in
the range fromabout 1 to 50 ng , typically 1 to 20
Armd)deguredﬂertbiadb/tomhﬂtQﬂnEXpmpled’alyWamﬁ%@Wgéher ally 0.1 to
about 100 ng per kil ogram body wei ght of the recipient
per day. The effective dosage range of the
pharmaceutically acceptable salts and prodrugs can be
cal cul at ed based on the wei ght of the parent conpound
to be delivered. If the saltgor prodrug exhibits
activity initself, the effective dosage can be
esti mated as above using the weight of the salt or
prodrug, or by other nmeans known to those skilled in
t he art. The conpound 'S convenlently adntnlstered in

Y

2
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convenient. ldeally the active ingredient should be
adm ni stered to achi eve peak plasma concentrati ons of
w0 bweaerorre conpound of fromabout 0.2 to 70 niCT/IB2005/002768
typically about 1.0 to 10 nM This may be achi eved,
for exanple, by the intravenous injection of a 0.1 to
11739 n e t A Vgl [ t I
HIRDMEON G0 ki 1256 Br QUER @y BRAZEERYS (8 311 e
H6 m/g} eloBE@ﬁ 1H)h¢.46qn aeNtO), Mcﬁﬂ(sleaOHi)vﬁlé GopHu ) 139 (d, 1H,

O §th Uat oM anis 634§ 9 (G athady. A8 6 g Hibases I 2.7 Ho),
14§;g0h§ngg%£gogfrkﬁymn tothose of skill in the art.

age’ val al so vary with the severity of the

condition t aI Further, for any
%ﬁﬁ??@ﬁpbrm?dgﬁg%p,géégégﬁ?c dosage regi mens shoul d be
adj usted over tine according to the individual need
and the professional judgnent of the person
adm ni stering or supervising the adm nistration of the
Exa9ie7i6t iR Ain RERNiradbsy)imidBOEE2-9pk-tharinkd-one
erein are exenplary only and are not I ntended to
ng it the scope or practice of the clained
osition. The active ingreglient may be adn1n|ster

06? y. beBzg |de$‘1 tt® a nunber ofio
dos IS&G ) mpg WaONer val {T
A typi tal M8d¥€Eof admi Xi sfration 6f The dﬁtlve

pi
oufbci s oral. osi tions MiPTI gener &

i ncl ude an inert dl|3%ﬁ& @? an edible carrier' Tﬁéy

may be enclosed in gelatin capsules or conpressed into
Thealilesomporad wahprepancd ascording o tie propseugseivandn Example 7.1.

adn1n|strat|on the active conpound can be

I?BM%I@GG)VB bpme3 e:br(hﬁmlrg 3sd (4sadni .ot r(ﬁl fm)rm o8 (m, 1H),
t abl et's, troches, or capsul es. Phar maceuti cal |

4.2%(mpatH) |4e64bﬁtnt{ﬂn@Ha@e'-n5 § Handbr(datfluQEnd i eHZ)aﬁ 46 (d, 1H,

OB BeLE SIS 7,08 LYo MG AR 1R gy 097 s 2m.

NH?”’V Ab \d,amy, Fobask/1e- 4. mingw A9)(d, THT Bdiage)tss 2.0z 0npounds
a simlar nature: i nder such as nacrocrystalllne

M et RR A T8 D S A AR et such

as alginic acid, Prinogel, or corn starch; a |ubricant
such as magnesium stearate or Sterotes; a glidant such
as colloidal silicon dioxide; a sweetening agent such
as sucrose or saccharin; or a flavoring agent such as
pepperm nt, methyl salicylate, or orange flavoring.
When the dosage unit formis a capsule, it can
contain, in addition to material of the above type, a
liquid carrier such as a fatty oil. hi addition,
dosage unit forms can contain various other materials
whi ch nodify the physical formof the dosage unit, for
exanpl e, coatings of sugar, shellac, or other enteric
agents. The conpound can be adm ni stered as a
conmponent of an elixir, suspension, syrup, wafer,
chewing gumor the like. A syrup may contain, in
addition to the active conpounds, sucrose as a
sweet eni ng agent and certain preservatives, dyes and
colorings and flavors. The conpound or a
pharmaceutically acceptable prodrug or a salt thereof
can al so be mxed with other active materials that do
not inpair the desired action, or with nmaterial s that
suppl enent the desired action, such as anti biotics,
antifungals, antiinflamuatories, or other antivirals,

i ncl udi ng ot her nucl eoside c fypounds. Sol uti ons or
suspensi ons used for parentera i ntrader mal

subcut aneous, or topical appllcatlon can include the
foll owi ng conponents: a sterile diluent such as water
for |nject|on sallne solutlon flxed oils,

R 1 T T I | o I I Y 1 o



agents for the adjustnent of tonicity such as sodi um

chloride or dextrose. The parental preparation can be
wepebosme2 i n anpoul es, di sposabl e syringes or PCi/IB2005002768

dose vials made of glass or plastic. If admnnistered

i ntravenously, commonly used carriers are

%ﬁgh ol-pgi cal 5 5gh
fve conpounds are

triazinpdone with carriers that will protect the conpound
against rapid elimnation fromthe body, such as a
controll ed rel ease fornul ati on, including ioplants and
n1croenc§fsulated del i very systens blode bIe

bi oco el e ner be use thylene
n%sl PLOURL €, M@i&%&_ﬁ /&%?0 C’“%BJHQ
K zg a

pﬁHyommdﬁﬁétM@pmn@ol yI c acid. Methods

reparatlon of such formul ati ons be appar ent
t%ptﬁ%be skilled in the art. The mat Is can al so be
obtai ned commercially from Al za Corporatio . q§ aﬂ%bxy
suspensions (including |iposones targeted o eclﬁnimﬁde
cells with nonocl onal antibodies to viral 1S)
are al so commonly used as pharmaceutically ad@gﬁ?
carriers. These may be prepared accordi ng o nethods
known to those skilled in the art, for exahple, as
described in U S. Patent No. 4, 522 811 (which ©Os
|ncorporatedohere|n by reference in its entj ﬂﬂyq. For

exanpl e, me formul ati ons may be p NN
i !\‘ g(oprl QJENHQQ(%gV/Wsuch as ;baearBS/INHz

e

di sgal yvi

phosp § etMHpoIan1ne st earoyl phos tidy
chol i nes arachadoyl phosphati dyl choli ne;>@nd
choli@t &idl ) in an inorganic solvent that i3 then

evaporated, |eaving behind a thin filmof dried |ipid

'IPRMR EOMIT-89% Hmie éﬁomaHB’%Yb) AD4 @QUELUE4504 02 (@D 1H, H3%),
of the actlve conmpoun Its nonophosphate
4.50 pnosKhHRY), Sé@dﬁb L H, I0Th dsthét BLAOH, Vat 5:kddz)i §.66Hdn1H, OH),

s KL B e BT BRE Bl 2T B 7 s ot R am. 2

Cgﬁm&ge container and to disperse |ipid aggregates,
theréby formng the Iiposonal suspensi on. Processes for

he Pr.epar ati e conpounds of
N@ﬁ%*ﬁ? enP/ @g%%>)%9£é¥ﬁ_ €'s K?ﬂéélzed by any neans

known in the art. Nucl eoside Analogues The synthesis
of nucl eosi de anal ogs generally can be achi eved by
condensation reactions that utilize sodi um hydri de and
either an al kyl halide or epoxide containing the "R
group of interest. "R' groups of interest include but
are not limted to:wherein: each R and R’

i ndependently is H, Cl-10 cyclic or acyclic, branched
or unbranched al kyl, al kenyl, al kynyl; halo; O alkyl;
NH2; NHve; N(Me) ; CN, acyl; aryl; heteroaryl;

het er ocycl e; carbocycle; am no acid residue; or
together with the atons to which they are attached may
forma 3 - 7 nenbered carbocyclic or heterocyclic
ring; Jis O S or NR"; Cy is any optionally
substituted carbocycle, heterocycle or heteroaryl; R"
is H OH SH halo, optionally substituted Cl-4 alkyl,
optionally substituted C2-4 al kenyl or C2-4 al kynyl,
N3, CN, CH2CN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3) 2,
CH2OH, hal ogenat ed al kyl, al koxy, CF3, C(A) 3,
2-Br-ethyl, CH2F, CH2O , CH2CF3 CF2CF3, CH2(A'), C(A")
2(A') 3, haloal kenyl, Br-vinyl, haloal kynyl;
-(CH2)mC(O OR4, -Q(acyl), -O |l ower acyl), -Q(al kyl),
-Q(l ower al kyl), -Q(al kenyl)q,~ CF3, hal ogen, -NO2,

-NH2, - (CH2) m\NHR4, -(CHQ)nN(gQ - (CH2) nC( O) NHR4,
-(CH2)MC(O N(R4) 2, or C3-7 cycloalkylan1no and where
t he optional substitutions on al kyl, al kenyl and/or

al kynyl may be one or nore hal ogen, hydroxy, am no,
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al kylthio groups or atons taken in any conbi nation.
Alternatively, a purine base anal ogue having a

WO e@edose2 substituent at position 8 of a PCT/IB2005/002768
2-am no-imdazo[l, 2-a]-5-triazin-4-one, such as, for
exanpl e, an ester substituent, nmay be react ed vvlth

' :?fﬂldazo! 152- |-s-

trmlins4-nhe|ents or with ammnl a and mst hanol to provi de
an al cohol substituent. The fol | ow ng non-limting
exanples illustrate sone general and specifdc
nmet hodol @gl es to obtain the enbodi rrents JL e present

i nven ner al ensatio .USI a.
H%\S' 3of 2%&@%& ?OB%J}AZINI MHone
dexi

Ve Nidap Q@ndEndthedypropane
n0|mdazo[l 2-a]-s-triazm 4-0ne®P,0 Synt hesi s of
- 8- b- D eryt hrof uranosyl i m daz > 2- ] MetfyltEphétoxy

4 one from D-erythrose: wherein pyridi ne a dplﬁ)%ﬁﬁdrﬁummdme
anhydri de are enployed in step A and dination"
hexamnet hyl di si |l azane wi th anmoni um sul fate ?Qf S
and acetonltrlleOare used in step Bto pro uce;[he
final product neral Position-8 Reactl(f\* "éup
Synt heses, a, @FQ hesi s OfTFA/H20 8/2 viv O N NH,
s Tiazinm-4-onme derin{ati ves

2- Ami noi

compounds o_0

2- Am no- Bo( - 3- propi onate)irridazo[l,2)3}-striazin-
4-one (1): StepA Na&grmb@& s ofQ

7-Chl oro- | - (net hyl val ate)i |Q[| - a] pyrim din-5-
one fromimdazo[l, ign ,qIJ,Lm,B one Nucl eosi de-i ke
Anal ogues In parti cul arw WH: s of the

nucl eosi des can be achie ei ther alkylating the

appropriately nodified sugar, followed by

glycosylatlon or glycosylation fqllowed Db | at i
Thas exanedln g <y pracest isabielio e al Eyemaple Iiwﬁ?giydﬁ Astngte sep to
ex@‘?rﬁf ot 1@%1? g% BQEf ér# le‘iiﬁios%gﬁ% t ér@H{ MR Me title compound.

osyl a non-11mting enbod nents

| I I fic t
‘MR ORSO-T et e AL b Brratontt o a8 o, 1,
t 0gi-d I
T S G L R R s e R P R
NHEe7 @8 16d,RF, i dbhae),1 7.4 db L HNCH test)st i t uent and an "R
substituent on any of Formulae (i), (it), (iii), (iv),
i @\,ﬁgﬂeplcted as: (1) (1) (1v)
M%é\% p(e({tl?gd(%}lzggl: O?VIeg ) \/\,her ein: each Rl, R2, R3, R4,
R5, R6, R7, X A, m and R" is as defined
above, or R and RS together with the carbon atomto
whi ch they are attached, forman optionally
substituted 3- to 7-nenbered saturated or unsaturated
ring that optionally may have one or nore heteroatons
selected fromthe group consisting of O S, N or P;
except that R5 is OH NH2, or SH only when X or X* is
Cin Formulae I, 11l - Vpi ; and all tautomeric,
enanti omeric and stereoisonmeric fornms thereof, can be
prepared by one of the foll ow ng general nethods.
Modi ficationfromthe Lactone The key starting materi al
for this process is an approprl ately substituted
| act one.

88
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The | actone may be purchased or can be prepared by any
known neans i ncludi ng standard epi nerizati on,

wa@asodwer i on and cyclization techni ques. The PEDIR0€5/002768

optionally can be protected with a suitable protecting
group, typically with an acyl or silyl group, by
:WRY|

[ t ' AL p 9
llﬁym]t-dlﬁsazsn 4dgen WI ey and Sons Second Edition, 1991.

The protected | actone can then be coupled with a
SU|tabIecpoupI|ng agent, such as an orgaponetal lic
car bo Ieophlle |ike a Grignard r?ﬁgﬁht an

gan J@ um | i kyl copper ¢o RiSl Me3 in
L\fi? Il( zap LALCH - PPON B ST VieNty 5, a
sui

bl e tenperature, to give the '-aIkyIated sugar.
tionally activated sugar c en be coupled to
the ase by nethods well known toXjose skilled in the
art, as taught by Townsend, Chenistry ofN\/WCkpa@dinedes
Pl enum Press, 1994. For exanple, an acyNated sugar

such as tin tetrachloride, titaniumtetrachl okide, op
tr|nethyIS|IyItr|fIateﬂ!n t he appropriate solvendfaﬁ
sui tabl e tenperaturé‘NS sequently, the ny@l e

be depr ot ect &S Hael | AdHRuDMB t oS
inthe art, as t ht by Greene et _al., Prote
G oups in Ckganio nt hesi s John Vvley and Sops,o
Second Editi on, 1. In a particul ar enbodimeﬁ(, t he
| ' - C branched ribonucl eosi de i s desired.

Al ternati vEFAHg@x0yr i bonucl eoside is desired. To
obtai n thegg yet eosi des, the forned ribonucl eoside an
optional |y be 4rotected by nmet hods well known to those
skilled in the art, as taught by G eene et al.

Protecti ups in Organic Synthesis, John WIley and
Sons, S€c de%dition, 1991, and then the 2'-CH can be
ArEdNe®g W TN NBBit abl e reduci ng agent. Optionally,
the . {OH can be activated to facilitate reduction as,
f onycex l e, via the Barton reduction.Altenative

synt heses for preparing |’ -C—branched nucl eosi des may

P HRIRA DTS Son g 2 b B33, 1

4@(%[%31 Ey?]tgesv(% Off, Ilaz N (CS.47 @ncmeg)m;@ Saﬁ)ﬁzr)l,efs68\(d, 1H, OH, J =
Y t

4 SEATCT B Gobrtel nd R 6.1 54 70 (nSHhe B S0 VlufGHibase, T =
3. ?@ﬂzp,fmso Eﬁdj tttbé ﬁag@?=_§>.0 9}?23%1n@%6b§0tﬁuhﬁ§ (i), (ii),

ve 1s depicted as
ne of the fo t ures, for exanple: or (VII)
M%ﬁ%%?tﬁme%w&%‘%@ 5, R6, R7, X, X*, ,m and

" is as defined above, or R" and R3, together with
the carbon atomto which they are attached, form an
optionally substituted 3- to 7-nmenbered saturated or
unsaturated ring that optionally nmay have one or nore
het er oat ons sel ected fromthe group consisting of O
S, Nor P; except that R5 is OH NH2, or SH only when
Xor X*is Cin Fornulae I, 1l - VIIIl; and al
tautomeric, enantioneric and stereoi soneric forns
t hereof, can be prepared by one of the follow ng
general nethods. dycosylation of the nucleoase with
an appropriately nodified sugar The key starting
material for this process is an appropriately
substituted sugar with a 2'-OH and 2'-H, with an
appropriate | eaving group (LG, such as an acyl or
hal ogen group, for exanple. e sugar can be purchased
or can be prepared by any kn nmeans i ncl udi ng
standard epinerization, substitution, oxidation and/or
reduction

Ie@ NHBz




techni ques. The substituted sugar can then be oxidized
Wi th an appropriate oxidizing agent in a conpatible

w@oloseo2at a suitable tenperature to yield theCT/IB2005/002768

2' -nodi fied sugar. Possible oxidizing agents are
Jones' reagent (a nixture of chronic and sul furic

)mdazo 1.2-al-

idiieni um di chromat e, aci d dichronate, potaSSium
per manganat e, MQ2, rutheniumtetroxide, phase
transfer catal ysts such as chromc acid or

pernang aﬂqlsupported on a polyneerq ridine,
H, tm ol yrvs@, pyNaméeR - , ifn HOAC,

copp&r Jchr ométe, ‘copper oxi de, Ni cie i%BpaIIadium
acet at Meer wi n- Pondor f- Verley rleggent (alum num
t-utoXde with another ketone) an@

i V-bronosucci ni m de. Then couplin f
organoni etal i ¢ carbon nucl eophil e such
reagent, an organolithium |[|ithium dialkyl
R6-Si Me3 in TAF with the ketone and an appro
non-proti c solvent at aOsuitable tenperature, yie
the 2'-al kyl ated sug NAThe al kyl ated sugar optié%ﬁil

can be protectas—y é*ﬁ&ablemggqmﬁptfhg NHBZ
typically with an yl or 'si yf—gTUUp——by nmet mell
known to those skgL%?d in the art, as taught y(ﬁ}eene

et al. ]§§ 2y oups in CXganic Synthesiﬁ*(John

W ey angg Second Edition, 1991. The optionally

protecte ar can then be coupled to the ase by
met hods known to those skilled in the j@
t aught @mnsend Chem stry of Nucleo %%i and
Ac@l Igo es)l\ Pl enum Press, 1994. | ’emHzan

1

&d NigaBzcan bEHdMQEHeQ to a SI| ated base with
a L s acid, such as tin tetrachl ori@e®titani um
t &9 abHl ori de, or trimethylsilyltriflate in an
appropriate solvent at a suitable tenpefatqu
Al ternatively, a hal o-sugar can e coupl eg-f

silylated base in the presence of yg— g Nie,K
trimethylsilyltriflate. Subsequently,XtJe nliciNesi de
can be deprotected by nethods well k to those

skilled in the art, as by G eene et al., Protective

Sy wRrR R e AW A ﬁ%‘?@ﬁﬁﬂf ffon, 26, B3,

S R T D (8131 0,57

(dptRFHbY T =dehHx), Fir (spaigNHe)al 47 (st EBméHaCPB;am)h eS| S

of 3' -C-branched Nucl eosides A 3'-C-branched

Mﬁés%gu n?Oﬁi/zd@A%o;)hgz (@H%Mmm#n&ﬂ ure wherein R in

Fo ae (1), (Il and in Formula (V)
is the 3'-C branch substituent, and an "R' substituent
on any of Formulae (i), (ii), (iii) (iv), (v) or (vi)
gi ven above is depicted as one of the follow ng
structures, for exanple: (I) , (IH (V) , or CV)

wher ei n: each Rl, R, R3, R5, R6, R7, , and R" is as
defi ned above; X and X* are defined as above; except
that RS is OH, NH2, or SH only when X or X* is Cin
Formulae I, Ill, V, and VI; and all tautoneric,

enanti omeric and stereoisoneric fornms thereof, can be
prepared by one of the foll ow ng general nethods.

d ycosyl ation of the nucl eocase with an appropriately
nodi fied sugar. The key starting material for this
process is an appropriately substituted sugar with a
3'-OHand a 3 -H wth an agﬁ{opriate | eavi ng group
(LG such as, for exanple, an acyl group or a hal ogen.
The sugar can be purchased or can be prepared by any
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known neans i ncludi ng standard epi nerization,

substitution, oxidation and/or reductiontechniques.
wab@esubst i t ut ed sugar then can be oxidi zed byPErIB2005/002768

appropriate oxidizing agent in a conpatible solvent at

a suitable tenperature to yield the 3" -nodified sugar

Exanvpik 0. £1:0% A iind%-aP5 .e?@lﬂég-%-#%g%-Dtﬁpgﬁl'?'ﬁnéﬁlzimidazo-

[12edgemimidin@yShiavndn Ghé WehemxititeJor Examples7.1l@agame of two final
gggrldln|un1chlorochronate) pyri di ni um di chr omat e,

I i chromat e, potassi um per manganate, MQ2,
rut henium tetroxi de, phase transfer catal ysts such as

'HCNMRri(DME0-ds)od pper: 2y anall, E5ppo), Gekd on, BHPBANB23 (m, 1H,

Ha‘i&éﬁ & i Y'Z&pm et & N O i (o, 1= 6.6

I ﬁb@gs 2peNEadliAum @Ha@ﬁ bak@ewwd Renaat baddsr | ey

eagent (alu nun1 tOX|de w'th anot hér ket one) and

Nbro u00|n| ling of an organonetallic
@?FB% cl'& &gh%%Q)§E§ﬂwgﬁyg Grignard reagent, an
organolithium Ilithiumdial kyl copper or R6-Si Me3 in
TAF with the ketone and an appropriate non-protic
solvent at a suitable tenperature, yields the

Eximple brrarx: hed 26RIgHE(2-A hin@midazo] o elpsctrinuiyng-on-8-y)-2-hydroxy-

optloq?lly can e protected with a suitable protecting

ethoxyjgd 3-propapediol i th an acyl or silyl group, by
met hods well known to those skilled in the art, as

taught by G een® et al., Protective Goups in Crggnic
Synt hesi's, J | ey and Sons, Second Edition, 1991.

The o tlona yl pript ect agy.gan then be c NedNto
The Wt e @ENﬁwi 1,6 O@kl'w*tmﬂe
art, as a ght y Tomns ; en1stry of \ 03|des
and Nucl/eoli des , Plenum Press, 1994. Fo

acyl atldd s@ar can e coupled to a silylapg gge mnth
a Lews acid, such as tin tetrachloride, titanium

t et IO, Qﬂ@ﬁﬁlg? QFastddide® td ¥ |sitred Ishépehdian @f laBerdBine and guanosine
vent at a suitable tenperature

propr iate so
(50 T ol o oo FRANRS RS A TR AR TR, G dameloves added. After an

f
adiliofal S 7 5t 1Al B BERE R0 210 vih coeentrated HSL, Agetone was
adﬁidl ?flﬁEtéld @ﬂfcﬁﬁﬁ Qilﬁﬁrd)WamtrfE@dBl el Solmmml eﬁe&eﬂhb@éifbunder vacuum
skilled in the art, y Greene et a |V
angythe, pesidug Wﬂf@déyn% ﬁ@g? §CIJ%WF1@9H%IBQI\@&§§{ §1) to afford
ion, 1991. In a particular enbodinent, the
1h§ﬁﬁ§9%n§ﬂghed ri bonucl eosi de i s desired.
Al ternativel a deoxyribo | eo e ir Jo
bV MRS udmects det (o 1D, ARl o Qfintcl Sohe 74 @ 11,
a t t y
ONE=3PE N3ty RASLECt Ry s e el 4 0w d P, 694
(s,2HYINK)] V.86 GysupB, 21, CHdase)c SyntheS|s John VVIey and
Sons, Second Edition, 1991, and then the 2'-0OH can be
ME&@%_'&HHH\A b (@Aﬁ}i‘(ﬁ)é%ﬁvﬁ ushzogrgent . Optionally, the
can be activated to facilitate reduction, such
as, for exanple, by the Barton reduction. Alternatlve
synt heses for preparing 3'-C branched nucl eosi des may
be found in PCT Publication Serial No. WO 01/92282 and
WO 01/90121, both by Idenix Pharnaceuticals. D
General Synthesis of 4'-C branched Nucl eosides A 4'-C
branched ri bonucl eosi de of the follow ng structure
wherein R7 is the 4'-C branch substituent, and an "R
substituent on any of Formulae (i), (ii), (iii), (iv),
(v) or (vi) is given above is depicted as: wherein:
each R1, R2, R3, R5, R6 R7, x5X*, and R " is defined
as above; except that R5 is , NH2, or SH only when X
or X is Cin Formulae I, 1V, V, VI, VII and VIII; and

all tautoneric, enantioneric and stereoi soneric forns
thereof, can be prepared by one of the follow ng
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Modi fi cationfrom t hepent odi al do-furanose. The key
starting material for this process is an appropriately
waashower ed pent odi al do-furanose. The PCT/IB2005/002768
pent odi al do-f uranose can be purchased or can be
prepared by any known neans including standard
ExaRipie’ A3t | °nztmktil(weﬁﬁmmfdmioﬁyght-;aﬁhﬁa-tSﬁiswmaﬁvdmxv-

I one emnpodar irent, ne pentodl al do-Turanose 1S

ethoxgbdprdpanalm t he appropriately substituted hexose.
The hexose can be purchased or can be prepared by any

known neans |cncl udi ng standard epi nerizati (for

exanpl e, I kaline treatnment), sustituti n, and

COﬁp |ng<>LL ques The hexose can be N er the
ycllzed by anytﬁeans [n the

art, as met'\tt@ é)Ng;Qg_;@QEF sen rNHz

Cheni of Nucl eog MgsHand Nucl eo | : PI enum

Pr egs, 3994 typlcal y by seIect| otectlng t he

hexose, to give the appropriate h afu nose The
4' - hydr oxynet hyl ene of the hexafuranose then can be
oxi dihg édmwptfweaiha%wﬂdp xampleokil s igedyeths gxpmple to provide
atib soIvent at a suitable tenperature to yield
1h%¢ﬁgifnmﬁ 0- nodi fi ed sugar. Possible oxidizing agents

.are swern reagents Jones' Qgent (a m xture
HOWMBAMEAcs3 0 ppaY: (06354bi %)CH 1. 285y it CHz) L.71 (m, 2H,

il Y t;ﬁztfén.szﬁfgﬁytﬁaﬁze% by oRET b,
di chromat e, pot assi um rut heni um
Massspesiiiak:, 5KEAS>0) AAS T’LH%a &N‘%Hsuch as chromic

acid or permanganate supported on a pol yner,
A 2-pyridi ne, H2O2-ammoni um nol ydat e, Nar OQ2- CAN, NaOC|
in HOAc, copper chromate, copper oxide, Raney nickel,

%ﬁgélé‘ﬂ %s@&ﬁ{eﬁﬁ of Bi@%i%]%%orf -Verl ey reagent
anotner ketone) and

|V-bronDsuCC|n|ntde al t hough usi ng H3PO4, DNMSO and
DCC Gampounil taane exlfibi eanticflayipiyes @F npesiiyirp gtivity by inhibiting

N St e

cy€leOstiby dthdtipatiwayswi th an acyl or silyl group, by
met hods well known to those skilled in the art, as

Ll Y S . P AU s b a0 o0 o

anhthetnfs@nm}e@lﬁne@lnai‘ultarehﬂ&ﬁumsuch as sodi um hydr oxi de,
the prot ect ed pentodi al do-furanose then can be coupl ed

t
( suc Iﬁes%% | &aﬁ%ﬁ& alg}tsk ralll{ﬁ/é(y; (]%ﬁk(?gﬁ R&Ti@’CkFgLJO) and
Beabatn @1 (ATcm:t @R[Lalaeﬂ) setgaare gireartat Dinlountiisicd O (5%)

rot ect ed entod| | do-f ur an ed wit
p%ﬁﬂhé@po Ketlcss! oﬁ’S?I pass %Pg]ten&]sg@h%é fonef ‘t’fhg mM L-
ghithffe!! F@%%taﬁb(f%r?ee RrB9.AGHEd A letleB S0 ddj %tﬁ@t@é’bntam 1.5

appropriate polar sol vent 17ke ‘di oxane, at a sulta
g/L eodiemdticarbonamahdt b mM eduessbntipltaminn acidpr Brcels are passaged in

DAL gt L PO GE CHE S LELER SR 10 e
@Rh e cd) A ﬁtﬂéﬁ Mtblﬁ BS F0Rbdiliinl WcabofiRQM.5 g/L Elucose and 1.0

tmmmaUMe | oned yrefuxtmmnmm W th
milnadidBByiumate OT]IIEEVHECIITE Istrainpit7DoQET V4L 7B t($’l‘amtaED ,SRﬂg‘@rlr Merieux)

can be coupled to fhe d 0
angd Rovanes K jrpl Rigrthga yies gé’?ﬁ%?xffﬁﬁéﬂﬁ # %%%? 4118 Tt BEK and
BTREM %%&éc Pl e9Shfanudd Naet 603 Igd9Sncifdagon! liS‘ertod at 37°C,
ress, 1994. tor exanple, an acyl ated sugar can
coupled to a silylated base with a Lewi s acid, such as
tin tetrachloride, titaniumg,etrachloride, or
trimethylsilyltriflate in an™appropriate sol vent at
roomtenperature. Subsequently, the nucl eoside can be
deprotected by nmethods well known to those skilled in
t he art, as by C?eene et aI Protectlve G?oups in

o s o ~ -~
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formed ribonucl eosi de can optionally be protected by
met hods well known to those skilled in the art, as by
w@e@enaer al ., Protective Goups in Organi c CL/B280%002768
John Wl ey and Sons, Second Edition, 1991, and then
the 2'-OH can be reduced with a suitable reducing
ext?rgm S ga{lﬁc,oée][géét ¥an bOEbRrve@H ChrRrdftéréahetled ﬁnree times, cell

uction, such as, for exanple, by .
debBarare)remcmdd dbiyi qantnfugatrpetanél’ﬁhﬂ mmen@tﬁ@b aligraried %T’Fd %tﬂ@d at -70°C.

Ythn]gﬁg cf g}@t\P é}tll:aéegigl :"%ﬁ &%t '1286218%1% ecgoa haﬁqwere grown

to doRAIBEMCly QR 28RYeIRates.epar ed fol | ovm ng the sane general
met hodS gi ven above, but beginning with the

correspondi ng L-sugar or nucl eoside L-enantionmer as
the starti ng material. Alternative syntheses for
;: C—brnced nucl e015| d S Xt' gsdhla L

01/ 90121 bot h by I den| xPhar maceutl cal s. E
Al t o nddtérvend/hd aslulormetabolism of the compounds, HepG2 cells are

obtlenkéOf urg}anoia\(laenqanzlaype Csju aza ec%%n kr{fel?e i/[D) and are grown in

225 cﬁz%ﬁé’ | Rl HARE 8 VihidmAK 8sséntée adedithi ﬁ@)pl/dn&anted Wlth non-
-9- (1 -deoxybet a- D- psi cof uranosyl) puri ne.

essamaé rarrmho vadsyeoh pdmgﬂlnpstemrawmn The ﬁeedtuﬂmu%r%ﬁ’ﬁé @WY three

ool e RS SRE A 408 PUAS R BLREPOH: Shern

moneReNQNAL % 1Wdinubetipositaliegoesl oKelyhsin-BDEAesd $hreé consecutive

6- am no- 9- (| - deoxy- bet a- Dpsi cof ur anos I ur
wahsis|vadt me@;@g nont@%/qa@hﬂe - Jg are g@éqc? Y ez)g%gogf 5%]00 sells per

weflslghzéﬁéw% l a\%e] agd %ﬁﬁ?ﬁgd tgn@rrher 1&2&1%@ Qachg’é cgnriﬁghmd (500
dpRARREP Fdrah€ sSeeddd tahel pbridika- Thedenz aﬁunammm 37°C under a 5%
corresponding to the desired product conp

CQpaatinespherst  Abtheselecie tinopRibiints cggq]angémﬁ gpgedtlmes with ice-
B R SERBA AL sl cmpoyn o s v

mdMAiest ird exGheER Dy Asulsingl therceAtpellet neerhiplit af —20°C with 60%
preparation, the conpounds of .the ﬁé;ese t . inventi

matmmhfqib“@é bmeecgaetm wiph gy Additienal 2 Igvaefhapb i one hour
in ﬁﬂ &cfehteﬂ S d SI% dc%% f ettﬂglb g{g{}l 1% Qfﬁgéld elﬁ‘l@qﬂtered air flow and

ownsend 1 n

stdrbERi-20P (Y ugfil ]Jmp{:egslly@ie.s and Nucl eot| des Pl enum Pr ess,
1994. A representative general synthetic nmethod is
provided in Schene 8. The starting material is a

3,5-is-Oprotected beta-Dal kyI rlbofuran05| de, but it

Wil | be underst ood t at an position may
aaple 82: Big ALY 4 &P react i ng.

The 2 C—O—| then is oxidi zed vvlth a suitable oxidizing.

agerfVithin awednpadr tolthe sﬁgﬂw amiiation, theqynempleas monkey 1s surgically

H@gagn%d[)\?lté# é)eg Foi {z]eglogbctéagﬁ e, a[ng & BCI}Q%%PE% g%lr?t%g 9&ess %ort (VAP) to
fac‘églﬁa @eBiood %oﬁédﬂoﬂrﬁld%déﬁiéﬁﬁh@h@ﬁdalseidaﬁhhﬁatmnaﬁclddfng hematology

Ins' reagent (dipyridine Cr(Vl OXI de),
andesagen theopigtry ¢valiations iand itschadyriueisht Wwim ﬁea?ﬁécﬂiomﬁach monkey (six

to%ée?%q%gmmxeﬁ}gtﬁ& gg) @gtfaglngglén Sf[alng%&ﬁr g@%gﬁ@{v@ rcompound

Th&/kaat 8 dsde PaEAAGNSE & po¢itied viarandntravenous
at%#b@e %%ﬁ!gl@- pg/rlg di ne, eI—I2(2- ammoni umnfr%lﬂ)gdat e, NarO

bcﬂusC@S_l &‘onkegaow),m wiDaeal gavpgset3 tionkenst 8O)c difshrdosigqRyringe is
Raney ni ckel, palladium acetate, Meerw n-Pondorf -
Ver | ey reagent (al um numt-utoxi de with another
ket one) and - bronosuccinim Next, addition of a
Gignard reagent, such as, for exanple, an alkyl-,
al kenyl - or al kynyl - magnesi um hal i de |i ke CH3MyBr,
CH3CH2MgBr, vinyl MgBr, allyl MgBr and et hynyl MyBr, or
an aI kyI , aI kenyl or aI kynyl -I | t h| um such as CH3L| ,
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hydrogen halide in a suitable solvent, such as, for

exanple, HBr in HOAc, in the subsequent step provides
wa@2doeaniory group (LG such as, for exanple, a PtI/B2005/002768

bromo or iodo, at the C 1 anoneric carbon of the sugar

ring that |ater generates a nucleosidic |inkage. O her

I u

e teore Pl ) BT FRIER IR T Whany, of  ormulation
a(hlmdismre(b tlddinee srespled areataleci®idevia nganochiictt ia‘o thel dedigmated intervals

R P ) Pap it dbe b r et St Sfraegh g processed.

B%E%ﬁinjéle%%é’%ﬂec?e‘d% Wl (Freddosx ), ©,5, 1HE, 3, 6, 8, 12 and 24 hours
acetonitrile of DMF, results in thé formation of the

p@édmagd) mdh@dgpmcwenoww@@t@rrmdm tor drero# petigheral vessel if the

ed 2-a urine .bas di s act,i on
e B AP ol Ml Hof R bR RISE S TEF bicb 3Rl e samples
arED&ldlyzw o ehdyihhamaw assaBdttibe h(@hHd eumér hﬁhen the maximum
introduction of a "Z" sustituent on a

n
cangemitAtige ig japhieved (opt)i efealundendie W@é%ﬂ&ﬂnhdf life of the dosage
0 [ I r C

GEERERUANT oA LT R0, So8 Bl BAE Sifthion (Vi) and
bigawilabilioy (F)Z" is acconplished by the addition of an
appropriate amne in an appropriate solvent to the
2'-C-halo internmediate just prior to the |last step of
renmoval of the protectlng groups. Appropriate am nes
i ncl ude a coh |c OH?|I ammoni a to generate a

amne to generate a
secondary am ne (- NHR or a dialkylamne to generate
a t eHingn poagrinagrop- aye cqtiagted] fyom mieemplidalily veluntegrs and the

ool RA S EBL R R ) e G S bk ltion o

dék el réYBideShiE, Schamadodsi eyP arChrisgesR. SeuRivity of 3'-azido-3'-
Ed|t|on 1991. Theégresent i nvention is described by

degarythymiging yand H-(1 dihidropr-2r RroP XAl e )eaping s for| poigpal| human

of.. of I .
et TGS RRRAIRE oBMNPn e B AAHitoB) Woch® I bociby 1987;
3M451-454;0nl Sdmobatdessi J@arSchﬁlaﬂiaEE @ihtﬂ‘@ﬂl Xike pBYE. | “Timparison of

fronIthe spirjt and scope.of the pres i_nventi.on.
cytgiaisitEf T%é ¢b| LT f}gen%tww aﬁe Pohgl e@ﬁyéeﬂmmdme in normal
5 AEHSmATE lpIr@getnRSr YAIsK RGN AR Ipﬁémé’d&% Qigh2; 44:1921-1925.
efinitions are:”" DCM 1 s di chl or onet hane; IS

Thk ciltuwe essapsa foer; CEIMGN sand | BTy re qrenfiarn el psifig A bikyer soft agar or

il Eopo G e DlpiRASPe i meppaLetd filered. Afer
légﬁ?fﬁ)h%s]at Bhes ﬁﬁ*ﬁ%ﬁﬁdﬁ%& UghdBh&s o3, wtlﬁ' 8% SolBfies of greater

Am noi m dazo[ |, 2-a]-s-triazf n-4-one defivative
tham 5P celidare fcoume@ usxng aDiimvetad axi1b1;o§e@}e Sheresults aredprosented as the

The t. cal edure f r t.he aratl of

DO R HRlaClofAI08Y dguiop o tR e oA spryaed; g, solvent
uﬂﬁbgm§ﬂ§&§n3|on of sodi um hydride (60%in oil, 1.2

in dry dinmethyl formam de (0.2M was added

2 An1n0|n1dazo[l 2-a]-s-triazin-4-one [for preparation

see Journal of Medicinal Chem stry. 1978, Vol 21, No

9. 8831 (1 eq.) at 20C and stirred for one hour. AlKkyl
Examples.4r Mitoehondria Toxicity Assa¥is added and the sol ution

was allowed to react for several hours (see the

fol | Hep@GY ctldbhe dltursdl Inel2-tvell imeds af dedigibe@abbveoind thsed to
m xture was evaporated to dryness. The residue was
Va5ioup f aBgersratigns IQ:fangléﬁ ¥r 13ugh bye Paprdhau c¥tRonu ol.glhau X-J,
the title compound. R is as defined above in the
specification. The following Table 1 is based upon the

synt hesi s provi ded above.Tab%f 1The foll ow ng physica

data relate in order to the oducts contained in

Table 1 : Exanple 1.1;

2- Am no- 8-et hylim dazo[l, 2-al -s-triazin-4-one 1H NWVR
(DNSCd 6) d ppm 1.30 (t, 2H, J= 7.2 Hz, CH3), 3.9 (q,

- 7~ S\

E

—n0
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6.85 (br, 2H, NH2), 7.35 (m 2H, CH) Mass spectrum
mz (FAB>0) 359 (2MrH)+, 180 ( M+H) +Exanple 1. 2:
WQ@20861000028- | sopropyl i m dazo[ |, 2-al -s-triazi n- 4PONEB20A3402768
NI\/R(DI\/SOd6) d ppm 1.40 (m 6H, CH3), 4.55 (m IH,
, 6.85 (br, 2H, NH2), 7.35 (d, IH J= 2.6 Hz, CH),

&%ﬁo&%ﬁ& HDaJ%ls%f%}(sﬁ)"_H)NM Fg‘@%%@@%;&%% LBS) aﬂ%%tr%v?x’e%ﬁﬁgéleoside

andlo8s on mitochondrial function in HepG2 cells Antlmlcrob Agents Chemother 2000;

bro dazof |, triazin:4-on

GO BRS 505 Terepin s Gt eafim $Rb! 4 Yy dipgtposure are
méhsid ﬁk}nﬁ%oe}mn@e@la% a&itiddsay &itd 2L {cBE acidHevd e, no?mgﬂzed by

(d, IH J= 2.6 HZ, CH), 7.35 fd, I'H5 J 2.6 Hz, CH)
ceExnamberasimdasured by hemocytometer count.

2- Ami no- 8-cvcl opentyl i m dazofl, 2-al -s-triazin-4-one:

1H NVR (DMBQD 6) d ppm 1.6-2.13 (m 8H), 4.65 (m IH,

CH), 685(br 2H NH2), 7.35 (d, IH J=2.7 e,

E:Z otoxici , CH Mass spectrum mz (FAB>0)
+ Exanple 1.5:

: h d
[1, 2: : age éqeﬁ%cggﬁ(ﬁy%?% e“t/vlrﬂﬂmff/% 10D %6)0° Greploito 96-well plates
oy ) gty 50 pOShaydd (1 Bl Nov
gr@h irbdismsgattiningisenidl AiEAE>61 the Glrugsanideniadded 6 Afr ioubation

anple 1, 6: . cno . . .
for, S Do LR TR iy P96 G481 Sisingd Wik sylfphpdmpgh. The
opiibhlwsﬁmea@ atdSSDF%ﬁ?l I h@&:y{dtom@ onckntrdtidh Was efpiddsed as the
2 (q 5. 30 é{z 2H, CH2), 6.98
co(lmntrat_lpn rqqmgyd to7re@15:e(the cqll-numb;eri)yéO (C@el)-, 7.37 (d,
IH, J= 2.6 Hz, CH) Mass spectrum nifz (FAB>0) 419
(2M+H) +, 210 (I\/H-|—|)+Exarrple 1.7:
2- Ami no- 8- ( 2- hvdr oxyet hyl )i m dazo[ |, 2-al -s-triazin-4-o0

: 6 3.6 oH, CH2), 3.94
Eg%qnplésd\l:%g %@gtggngssqFaWél[’ 6(214 ‘hr 2H) ND)

7. 24 IH J= 2. 43 (

CH) Timsaésagﬁée?ﬁfwmedﬁ%nflgiebe%;esg@lied(q%ﬁwndﬂ $ &8 Pear, D. C
S S PR Denetatos, €, ) Chunfumy §- B Rice, G. M, and M. .
CollettoidechbbisMVB @BAMBOIS @) pastipions adfivital (cDmpEBi;ld’i]BNZS 1USA4 2000,

97&4)7%@8%&:@?%59 4l (AJF:CC%_"%G E'éédggquz%“ g%ﬁ)c%ﬂgreig'ates (4,000
cefl@ f)er \,lvéil) C%?)ﬂour; béford se. |fﬂ’tet\]mfe%t15n “@ﬁ)BVf)\ﬁétIﬁﬁil NMjL ATCC)

95 (br, NH) Mass spectrum

at (amigﬂ@)w@ogf {dogtidn (MO]Q@Q’ O(Qm-pl)aqueEﬁgmgpgumtsg(PFU) per cell, serial

th
aiGPR REESE bonbot Wy PSS dnfectd s nipod o i » fnl
coREstitraBord Sof( 9.5% HDMS@) in Zr&8th tmedtitn. J=FE4&h2 dﬁBUOrCHB) tested in
3.95 (t, 2H, J= 6,2 CH2), 6.85 (br, 2H NH2),
quesiuplieste. ielivessitisp @é@ iR TRgoRly ﬁrABﬁﬂmst%@ PSS q:q)nnnuous cell

%%4—%19?’[2 ﬁﬁeﬁ%p%%gg%rﬁ% %{%t@acf(%?%%o@e $dP90% virus-induced cell

debtiyioal instht rinizhted 4ootels : aftbk ORI 4OMESH iy ctibnp pm&eﬂ. f@.if days,

plétgsi arg %xeﬁ}ngyszq(y,:]'zi‘qﬁ 1neg vg% @forhozl,af%ll_'m) T)h? og‘ggcal density
(

oft I\/geé \SVlefSIEp és‘(]:rte?%}rrfa Effwro?ﬂkg;e slgraaf 5@? ZrJerjlj TH& 585 ( W%)E%_ncentratlon

(EEXg vplues arekibfined as the compound concentratlon that achieved 50% reduction of
no:.8- (frfl"y-hvdroxycvcl opent an-2-ol )i m dazo[ |
CWO?AEI %ff?ﬁt%%ﬁﬂ ~one: 1H NVR (DMSO-d 6) d ppm [
1.47-2.18 (m 6H), 4.2-4.42 (m 2H), 5.18 (d, IH J=
4.6 Hz, OH), 6.86 (br, 2H, NH2), 7.37 (d, IH J= 2.7
Hz, CH), 7.43 (d, IH J= 2.7 Hz CH) Mass spectrum
n z (FAB>O) 471(2MHH)  +, 23695(I\/H-|—|)+ ( FAB<Q) 234
(MH)". Exanple 2 To a suspensi on of
2-am noi m dazo[ |, 2-a]-s-triazin-4-one (600 ng) in dry
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di met hyl f ormam de (20 ni L) was added sodi um hydri de
(60%in oil, 168 ng, 4.2 mmol es) at 200C and stirred
wo e0o600m2hour. Brom de derivative (1.3 eq) wasPeUmBd05/002768
and stirred at 200C for 16 hours. The reaction m xture
was evaporated to dryness. The residue was purified on
silica gel using dichloronethane/ nmethanol as eluant to
give the titI e conmpound as a white powder. The
foII 99 n Stl\é\ﬁke 2Prepared according to this
2- Am no- N3- benzyl-lmdazo[l 2-al-5-triazin-4-one: 1H
NVR Fonmch domyowdﬁbwffsstm coBcenirptiorCiaZetenBings if dyplRieke 24-well

pl%@%@;&h@x}fe%w agsays, 8??2%&&315}23 I\/assrezp & rtﬁj %0 P%j[ﬁwell of

vizasAni T}&n&sﬁnﬂeﬂﬂuﬂdnﬁl @iaZle |coﬂ1p@11mﬂs it MEWCEgpﬁlerﬁ&ﬁed with 2%
(B) 1H NWR ( P 85 (t,
1ngctg¢)ated1seggn ml 027|5|% Qj‘_}zl hyh_ceﬂ_pl smarqaqlde@m)hqgmgaolgyers Cultures

oSty e 8 0 Gl BBl P S8 cone

Vg, (vadtet)and Bxadadde Phedi plaques are counted to determine the concentration
| -Ci.n I.é’%Z-Am' noi m dazo[ |, 2-al-s-triazin-4-one): 1H
to “e%%l PURPIEISHAN- 4. 70 (d, 2H, CH2, J = 4.8), 6.46
(m 2H, CH2), 6.93 (s, 2H, NH2), 7.38 (3, 7H, CH base
and Ph) Mass spectrum: mz (FAB>0) 268 (MtH)+ Exanpl e
2.4: 2-Am no-8-n-hexyl-imdazo[l,2-al-s-triazin-4-one:

Edhplbld. VRl PiePuefign dsgym 0. 70 (t, 3H CH3), 0.85
Z GFl CH3), I./I (m gg CH2), 3.87 (t, 2H, CH2, J =
base aglg Cglg &?n H o%%%%r?tﬁ%sé b(tﬁlé ?&Bg;_r) illl_clftw%_}ln viral load is

de(téMhIréd—hanlpmﬂit@ZQ w!éll plates by yield reduc‘uon assays. The assay is performed
Ami_no- 8}& ,.3-di oxol ane- 2- et hyl mdazosqf:mz al-s-tria
agn

aszqeﬁcmbeéﬁé/ FNFFS- (@)NB@ZQ%)Dde ipeh Mg Sum S26, Cclepetatos, C.

A? C%lgn(?ﬁfh, gqﬁi, g@b C fé/;. %égg\/[sf] S :Odgg eﬁ:%\nflecg%}?%gmgog :&%é?ﬂ %éstwlrus

anfivirhl) eqmﬁcﬁﬁld(’ Iy ESkaR@ie S2(16E), 7981-7986, with minor modlﬁcatlons
zori,2-al-y tr|a2|n 4- one:

?ﬁg}(&ff@% i:?p%? Isgrgdg iR 2&1}2}’61]0?_]2‘568 (3 x1 B0 erlls nery w@m 24 hours
bedors 1ﬁﬁct'i'gn’ w%théBS‘é}()% W@L%"h) éa@' g énélg%ahéjﬁk ﬁqzﬁc;%@s _*!%)r} of 0.1
PP(Iéypﬂr @Ei z%naummaw) ofbisst sq;mpﬁm@m are midde(d FABz€l)s 192 final

copilieion oF f’e‘{“/z Df}‘iv*f% n@#bsqemuaazgﬁ‘fh dilufion isttsteh ftriplicate.
Af;ﬁg@rl_?ze;-&hy’é“\/@eﬂ el Qéeégangé)ﬁmayérs OBra( §uge§1Htang§_'%re ‘iysed by three
fre(etze-t}@pzr CYTlgE, sﬂr@s Bleklzl); quantcﬁ;ed(w pllaque assﬁ}HZBnﬂﬂ;r, M]IBK cells

el o el e G 10T DpERE el Ry Vg Ll o

ingc2iMdd) with PPIE, oF tékt lysates for 1 hour, washed and overlaid with 0,5% agarose
. 2- Am no- 8- (acet at e- | -butyl OX%/)I i ni dazori, 2-al -s-tri azi
in ,grovﬂhé]ppéhu@HA;ﬁgR3 deygsceld songlayeinarel fisgl with 3206 faapr)dehyde and

stalé?_eél, gﬁnl%Zﬁiy %@01%2(89\; 1§ §O‘VE%_§E§§31)0 Vl%i%%i&)hg}les GT%eSplaques

ard squnid, to Nef2jymingé tBeScc(myﬁtfatlAB,to BrlainGHb-ipsedudiasn viral load.
spectrum: mz (FAB>0) 266 (MH)+, 531 (2M+H)+ Exanpl e
2.9:
2_Arl%erl?ge_ser_ltatwedat%ilsprr)?/\ﬁle 1n1)~| m%iazo[l 2-al-s-triazm4-
one: 1H NMR (DVSO-d6) d ppm 5.25 (s, 2H, CH2), 6.88
(s, 2H, NH2), 7.37 (m 4H, CH base CH pyr), 7.79 (dt,
IH3 J = 1.8 Hz, J = 7.7 Hz), 8.53 (dd, IH J = 0.8 Hz,
J = 1.8 Hz) Mass spectrum: mz (FAB>0) 244 (M+H) +,
485 (2M+H) + Exanpl e 2. 10:
2- Am no- 8- (4-butyronitril el\/@i dazofl, 2-al -5-triazin-4-o0
ne: 6



1H NWVR (DVsQd 6) d ppm 2.06 (m 2H, CH2),
2H, CH2, J = 6.9 Hz),

4H, NH2),

3.96 (t,

2.52 (
6.87 (s,

m
2H

WOREY/0000283 (syst AB, CH base) Mass spectrum :P@T/pB2005/002768

(FAB>O) 219 (M+H) +,

2- Apuno- 8- (4-i sopentyl )i mdazo[l,
1H NVR (DMSO-d6) d ppm O.
1.47 (m 3H C\CH2) ,

RQR/C

Hz),

l_l-l\

NE2)

7’2

g%al{léjZ

Qfo ')l_l

437 (2M+H) +Exanpl e 2.11 :
2-al-s-triaziii-4-one
6H, 2xCH3, J 6.4

2H, CH2, J

CH bha
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V@r'i'étlogé"aﬂd rr%d?iﬁ:aﬁﬁhs giHshe q:l'l_@ltloﬁ vsleﬁ b@%}l}éf?dﬂs t@'ﬂ?ose dkifled in the art

frqmztge fqregqmg d@led]d@cﬂptpqm) of tbe gwe(rgon 2|-ﬁt 1anEpded7tha‘6all of these

var S A0 pdliiestdgng

2- Ammo
4-one ;

sat urat ed anoni cal
reaction m xture was stirred for

tenperature. The precipitate was filtered off and

met hanol

washed with fresh net hano

Am no- 8- (| - butyl car boxam de)i m dazo]
Compound (B) (171ng).1H NVR (DVBO-d6) d ppm

-one,

1r}clu|\éaﬁ%v1ﬁ€r? ﬁ”lters%?)e 0

- 8- (I-btttylcarboxan1de)|n1dazo[
Conmpound (A) (296 ng) was suspended in a
solution (10 m).

14

,2-al-y-tri

hours at

frﬁns 1r{vFe OO) 224

lazm

The
room

to afford the conmpound 2-

, 2-a]

-5-triazin-4

1.97 (m 2H, CH2), 2.09 (q, 2H, CH2), 3.92 (t, 2H CH2,
J =6.9 Hz), 6.85 (s, IH NH2), 6.89 (s, 3H NH2),
7.35 (syst AB, 2H, CH base) Mass spectrum: mz
(FAB>0) 237 (MtH)+, 473 (2M+H)+; (FAB<0) 235 (M+H)
Exanpl e 3.3: This schene illustrates the synthesis of
2- Am noi m dazo[l, 2-a]-s-triazin-4-one derivatives
conmpounds from

2- Ami no- 8- (et hyl - 3-propi onate)i m dazo[ |, 2-a]-s-triazin
-4- one (1): Il Step A: 2-Amo- 8-

- propi onam de) i m dazo[ |, 2-al-s-triazin-4-one: To a

sol ution of

2- Ami no- 8- (et hyl - 3-propi onate)i m dazo[ |, 2-a]-s-triazin

-4-one

97




(1) [for preparation see Table 1 given above in

Exanple 1] (174 ng, 0.69 mml) in acetonitrile (6 m)
wormeadderl a sol ution of anmonia (28% (3.6 nlLpCT/MB2E05/002768

m xture was stirred at 20C for 3 days. Then the pH of

the solution was adjusted to 7-8 using additional of

rochloric acid IN. The solid that deposited was

Fté%‘é(’cted washed with acetonitrile to give the title

conmpound, Conpound |1, ( 112 ng) as a bei ge powder. 1H
CIM ( DVE@d nfehod 6P|ﬁi‘eat2ng6@ Kdst idfdeted ﬁltB at-lﬂavﬁh-ﬁ); or4p@ﬁv1rus

(t, 2H5 J= 6.9 Hz, CH2), 6.91 (br, (b

| H, cqmaynsurg admingstering anjeffeptige ampymt O;f ‘E}N{Z’%lca Iy act&l‘“" coipound

4 45’[0( 3 q% ln %ggcg %ﬁW%%? b;g@ﬁ%ﬁl%ctmezc&lﬁﬁ%@) has the

2- Aamﬂuﬁb@amﬁnmae @), i), $iiid,r (@ z(v ot (wone- 8- propi oni c

acid: To a solution of

2- Anmi no- 8 (et hyl - 3- propi onate)i m dazo[ |, 2-a] - s- tgiazvin

'4B° ) [for eparation see Babl g 1 given ab Ve

Exa 1 (200 ok79 mol) m bt ure ofy
c%:)nltwi%;% 2(8 m)A s Rddkd a sol ut cﬂ’r\m’%z

sodNn‘l'k xi de 80 ). TNe Mi xt¥ur e was R

sterred at ZQ)Cf(N 3 hours. ThenRthe pH of the

sol ut {ipn was adj ust€d) to 7-8 using #ddi ti opal of @iv)

hydrochl ori ¢ acid IN. The’reaction mi xture was

evaporated to ¢yyness. The residue was purified on

rever se- phase c |ng vvater s elduan; to give the
title conpound, /ua white
powder. 1H NMR ( \G)kd ppm Q1 ( t% 2H, J=7.0
Hz, CH2), 395(t HNJY 7.0 H, Y90 (br, 2H,

NH2) 7.20 (d, IH Jd5 2.6, Qﬁl)5725v1)(d IH J= 2.6,
CH) Mass spectrum nifz (FAB>O) 224 (M+H) +, (FABO 222

.(ZM A?ﬁﬁ%gglg‘?%@étﬁ?ﬁﬂ PeteRIaRIS el or Plfﬁdaua%thﬁeoﬁ T i azin
-4- S T T Y T IR O
1 Z%S%ramm ecsbiindeppnianilyie 55 belpgeBOR HSEPYE HIQeR’s SORRR:

gr, ¢ ed ~f.C b. .
vt i i MR By b a8 e R SRR EE R TR HIRaRs Cu
was di gigglaresb;idN QY ralidiyamindg @il cyalvdlkylaninedNek; XOE1-10 cyclic
Aceti c anhydri de was added and th s stirred

at 4C eopcyElicn bramshedrre yobkEehcha ﬁfﬁ’{;t%f‘ Yhedlkynyl; aryls aralkyl
evapor gétgl%c Qe WYAGRS B Qﬂ@% 'Ecﬁ;[%ﬂfd:i" Srithefie Ghibbh latdRk Wﬁl&h they
reduced pressure to give Itle conpound (1.93

as a yelelattactsedmugy fofhe ANVRnzanatieyesi @rbqwcheo@eéermyc?lg riag;

of b-anonmer (87% and a-anoner (13%. Step B :

2- A@ﬁ@&;l}q@g{@kﬁ(@fur anosyl i m dazori, 2-a]-s-triazin

- 4-one: '2-Am hoi m daZo[ |, 2-a] - str|a2|n4one[for
pr epar .on Medi ci nal Chem stry, 1978,
Vol 8¢h VNB@S %‘éilﬁlﬁ ggﬁ(% 4.16 mml) was treated
under reflux wi than excess of hexanethy| di silazane hed
conteachi R 2ad cBY aingencadembyuit Fbr Co-nngydiss or Taquclit clyaached or

of hexa | e d leﬁgé Me),; CN;
under P]énlgr %138 ﬁ(s’sur e§'1 %g’gg&g?édg)emé léNg%Z" rre ANMe);
acet onpéyli &rgl; héteﬁcfalrylt hearoofcle; carbocycle; amino acid remdue or together

1,2,3-Tri-0O acetyl -Deryt hrofuranose, (1.0 r

ol ) iitha et 2IPHE (1P| Whigh dbe PifeRitAF 151%4 S*W forth & 3% membored
trifluq .6 eq.) were added to the
mxturggr%gg%lﬁ?%??%@glf&?a eﬁ‘“? ix for 12 hours. The
reaction m xture wa i,nto an aqueous sol ution
of s@?ﬁh%ﬂ?@@?&éﬁgg’a@b% ‘and t hen evaporated to
dryness. The residue was purified on reverse-phase

col um using water as eluant to give the title
conmpound (85 ng) as a beige @é)vvder 1H NMR (DVsQd 6) d
ppm 3.74 (dd, IH J= 9.3 Hz; J= 1.5 Hz), 4.17 (m
IH, 4.28 (dd, IH, J= 9.3 Hz, J= 3.7 Hz), 4.47 (m
IH, 5.77 (d, IHJ—68Hz)695(br 2H, NH2), 7.39
(d | H, J—28Hz) 751(d IH, J—28Hz) Exanpl e 4

s o . " o s
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15

20

Step A: 2-Amno-8-( '2,3,5-Tri- O benzoyl -2-C net hyl -
b- D-ri bof uranosyl Vi m dazori.2- ai-s-triazin-4-one:

W@ 2080000221 dazo[ |, 2-a] -s-triazin-4-one [for prRQOHIBDI02768

see Journal of Medicinal Chem stry, 1978, Vol 21, No 9
8831 (1.04 gr, 6.88 mmol) was suspended in 1, 2-

di chlaer R&k lﬁﬁﬁ?eﬂd%ﬁtl - -Ci10 cychc or acyclic, branched or unbranched alkyl,
N, O bis(trinethyls ") acet amde(3.5rrL 14.21 mmol )

wer e adidtenlylj alkpma, Wi taﬂ’ﬂnOIa&l‘rdlkb’h @nnpf(wbncél epionpdamey have one

to 60C for hour s sol u n

0 bons B8 ios Rerfiaik s 3338y B kR ihay b€ 14ke abBk ¥ in compination
ol ) il ddendro¥her;CHI70mEmMBered.- cﬁﬂmﬂycle &r (Ithe[’ﬁB?'bl)e ek efunctional
added at 20C. Then the mixture was stirred at refl ux

for 4 Bwoupdhadisprouerie pravide e bigewbeos Kk i on of

sodi um hydr ogenocar bonate. The aqueous sol uti on was

ext reach fds wdégendédtiyl 0,dc@t2zat e. The organic | ayer was
evapor at edto dryness. The crude product was purified

0N hdrift A5 britRh@Oof bﬁhemylaﬁ@ Bt as;tcheraﬁayl (o), Alyny]
eluant to g ve t e title conpound (1. as a

powder maybhsgiospldc tompriserat le(aFtAM}le&ﬁ)BQJr(l LSMBH)ed fr(ﬁm Ghe group
( M+H) +, (FABO) 27(2 608 (MH Step B:

2- Anmrp SESISHNg0 ’§’ MPH)

t hyl - b- D-ri bof uranosyl Vi m dazo[ |, 2-al -s-triazi n-4-one:
Sodnmhnrwatmm@ch@@m ynfranghad; Cfm!m pr peisligcdied, elsenyl, alkynyl;

sol utign onno from.St )
o et RoievE 30 BRI by iRy B brsipedl ik e o iR of OR

Then t BR’ pNROR "t heleehUNO)) G8S N CFteC(EW)ORS, L(Q(FN@)NR’R”
additional of acetic acid. The reaction mXxture

evapor S(EWER’: delkik s slkewyly ebexlmebhafGlkylnacet bﬂtémcyde or

). Vet o R fy Sgﬁ%t&g%gw% ol LN

washed W acetate évéapor at
dryn The cr ude roduct was. urlf silica gel
reveﬁ%"é‘l HSEe ey E%‘??‘f&l%ﬁﬁ?%‘ﬁ Oﬁ%ﬁﬁ“e(%’ fgi ve the

title conpound (410 ng) as a vvhlte powder. 1H NMVR
( DI\/B@tkﬂ&)e cdverp that tn Barnmla (ipHpheBHS pnd B. a@@b@thdg Hoth Velae N, Z is

-3.95 3 5.3 3 5 G

, e E“Sf{n,ngrD, Tﬁﬁ Vi, g S‘g‘hlal :Zb ¥ Ho} H‘ﬂ?‘z Jequy-5-aza-T-
(d, I Hdeaka ngsﬁi'é NBS?SS&QMJ%%%&%@SM&:AB@D §’%ethyl 5-aza-7-
(2|\/H-H)+ 8 (M+ ( FABO 296%
N2- (i sdbmaglil%rllo;m%- (ars Goaminoy§-{ihet yldmzaipte)muéqzoEL%a] -§r#iazin-4-
n- 4- one_Conpound (A) (500 ng) was suspended in
i sobut ?P?c anhydri de (13n1) After addition of one
drop of 85% phosphaoric¢ acid the reaction m xtur

Clegn Luxed Phenmsthad tofclainmy } whereyh subsHmentR dg §616<fted from the group

anhydhklind\3e. EVAPALAL S HAUEL HAURA uiindiBE MR, alkenyl,

vas trea e wat er e precipitate was

fil takadlcickl; and; aalkel 3¢BMemiveled cifdodidie GiidEDdcE)e;d
ppm 1.09 (d, 6H, 2xCH3) 1.23 (d, 6H, 2xCH3), 2.94
(5-uplet, IH CH,

34 (5 uplet, IH, CH) 7. 65|(d R"
IH CHbase :29l 778( I H, base%
\ﬂr o3 (Psz)ﬂ_ anghe Gn/u@ "
7 Chl or o- | - thyI mval gt e)i m dazo[ ||, 2 aprrlmdl n+5- on

e: To(@ suspension 7-chl or oi dzo[ I,
]pyrlé?G|n 5-one [fg$ preparatlgﬁﬂsee Annals of t%e
New York Acadeny of Sciences. 1975, 255, 166-176] (600
ng, 3.54 mmol) in dry dinethylformarnide (20 nL) was
added sodi um hydride (60%in oil, 168 ng, 4.2 muol es)
at 20C and stirred for one hour. Chloronethyl pivalate
(612 nL) was added and stirred at 20C for 16 hours.
The reaction m xture was evaporated to dryness. The
resi due was purified on siliﬁy gel using

di chl or onet hane/ net hanol (99771) as eluant to give the
title conpound (710 ng) as a white powder. 1H NMR
(DVMSO-d6) d ppm 1.15 (s, 9H, CH3), 6.04 (s, 2H, CH2),
6.11 (s, IH), 7.75



(syst AB, 2H, CH); Mass spectrum: niz (FAB>0) 284
(MtH) +, 567

W@ 2006000927 - Chl or o- | - (net hyl pi val oyl )i m dazo[ | , ReTigRgo3/a92768
i di n-5-one: To a suspensi on of
7-Chl oroi m dazo[ |, 2-c] pyrim din-5-one [for preparation
see Journal of ganic Chem stry, 40(25), 1975,
3708-13] (lg, 5.89 ) in dry dinethylformm de (60
L) s added sodi §im hydri 0%gn oil, 280 ng, 7.0
mmol )jat 20C and stlirred for one ho\uCH3ChI or okl

pi valateR( 1 nmL) wes added ad stirred at 5R0C for 16

hour s. (e ) The reacti ong m xture was (gyaporated to c(lhyness.

The resi due was puri f| ed on silica gel wusing

di chl or onet hane/ net hanol (99/1) as eluant to give the

titlé conpound (110 ng) as a white povvder 1H NI\/R

(DI\/;&%G) d ppm 4.13 (s, 9 ;23] (s CR]—|2)
(s, |H H8), |7. 78¢syst  AB: ZH\F)

. @iz (FAB>0) +, 567 ( Exan'pl R'

Examﬁe 7.1 :

2-An(1510 8- ( 3- deoxyg}eryﬂhro b- Dpen(lgfuranosvl)l n@l)dazo[
|,2-al-striazin- 4-one A mxture of
2. anm noi m dazo[l, 2-a]-s-triazin-4-one (500 ny, 1 eq),
hexajret hyl di ? i | azane (
C ate was_h xﬁ_\,errperatur%for
1% rls ol vent was ved under [ vacuo an theY

Si duaﬁ gum was used W thout furth .r purlflcgtlo To
a sol u(itn%)on of the abo derivative ©®)
di chl o¥®et hane (5m ) WAs added |, (‘&h- : : ;
O acetyl -5- O benzoyl - 3- deoxy- b- D- er yt hr opent of ur anose
(1.2 eq) followed by SnCl 4 (1.2 eq). The reaction

m xture was sti at 80C for 3hrs. The sol ution was
ghens poured i spaturated Na sol ution _and tje
I g enul |ony£§ |Ite|q

rou%%ha Ce RN OR'
th t was washed Wk d?cihl or onet hang: e conbi ned
orBapic | ayer was \p& ed with wi)er!l and was dri edggwer
NaZS%}a The sol vef! was evapor at ed ‘{o a foam whi ch"was °
chr omat ogr aphed on a silica gel colum. The band
cqntai niug the requisite produ Igl was col |l ec
E19) g evaporated to | eavg i he protected
. To a sol oty rSHnucl eosi de in
Ret hanol was addejf sogpym net hyl at
mxt ure was stirref for 12 hours an th
neut rl%ﬂ R2ed with a HO IN solution. Solvent was R
rem)ve@)runder vacuo and {fyp residue was di ssol ved(iy
wat er he aqueous sol ution was extracted with ethyl ’
acetate (three tinmes). The aqueous filtrate was
concentrated_and purified on apgeparative §1 3 Col
hSite product |w

col Lec e sol veqT prated t e &
nu® €o§i de /IHRNVR (DVB 1.86 (m | 3/a) R
2.10 b), 3.5 "a), 3.6R(m| IH,
H5' b) \ IH H4'),R3.3 IH H2'), 5. 39 (t,
| H, 5R66(d IH, OH), d, IH H", J—2Hz)

6.98 (s, @) NH2), 7.34 (d, VB, H base, J= 2.7 KYJ),
7.50 (d, IH H base, J = 2.7 Hz) Mass spectrum: mz
(FAB>0) 268 (M+H)+, 535 (2M+H)+ Exanple 7. 2:

2- Am no- 8- (4- G- hvdr oxynet hvl -

b- D-ri bof uranosyl )i m dazofl, 2-al-striazin- 4-one OO
AcO QAc '2 Bzgqdy ( MeOH HQJ Q AcO QAc HO OH The sane
procedure described in Exanple 7.1 was used, which
provi ded the follow ng: 1H NVR (DVSO d6) d ppm 3.48
(m 4H, H5" a/b, H6' a/b), 4%@0“ IH J =4.7 Hz),
4.42 (m IH), 4.52 (t, IH, , J = 5.7 Hz), 5.00 (t,
IH OH J =53 Hz), 507 (d, IH OH J =
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4.3 Hz), 5.38 (d, IH OH J = 6.7 H), 5.77 (d, IH,
H', J= 7.2 H), 6.91 (s, 2H NH2), 7.36 (d, IH H

whawe/ 000322 2. 7 Hz), 7.42 (d, IH H base, J = 2.FCHIB2005/002768

Mass spectrum: mz (FAB>0) 314 (M+H)+, 627 (2MtH) +
Exanpl e 7.3: 2- Ammo- 8- (b-L-ribofuranosg

)i mdazo[l _2-al -s-14iazin-4-one The sanme procedure as
descri bed iR fol |l owi ng
dat a was obt ai .52 (m 2H,
H5'a/ b), 3.84 ( )" 4 -2 3
(M>IHH2 ')> 5= (dR1TH o

5.43 (d, IH OH), (d, IH, Hl',J—59'Hz) 6. 92
(s, 2H NH2), 7. ( IH_H base, Jyygmy Hz), 7.44
(d, I'H H base, %)27Hza}1l\/ass speztrum m z
(FAB>0) 284 (M+H) + Exanple 7.4: 2-Am no-8-(

b- Dwkydef: ur anosyl )i i ni dazo[l, 2-al -s-tri azm 4-one The
final product was prepared by the same procedure as in

Exanml Igwththefollovvlng results : 1H NMR
w%%i"%N M 3.69 (m 2H, H5a/b) 4.04 (m IH),

1 o Qt@ngumb@ﬁ@teﬁfaz B g iy g
(,IH(}IJ—41HZ 6.99 (s, 2H NH2) iﬂ%
| H, e4¢hbR$ eand) R*2 irgleppr) entlry4u.s, Ha, CIHH cypﬂlg,dge acyp ic, praached or

), VS5 aRESL O B, SEARIOkF A e vy o

b- D- r i thed; 0-ameE WHL,; NHMaze({Me)2; @N; beterorpadé; mamoom@em together

procedure identical to that in | e 7.f1 was 7 bered

f ol | ovietih thaiRugsDigswhind) the yrﬂa?nattiageg may T 2Py 7 member

3. 46 3H, H5' H6' a/ b), 4.32

(m ”(%%%%bgiécéﬁ ?%f?fﬁ&?“%” 6 (s, IHa OH) a5.)14 (t,

i) K64 O3 hosisale g Dhosphengly Gitbfing nigngds, o} ighcjphate or o
J ludi

o )z ( Fs&%&i%%éa &ﬂ&éﬁ(}ha{f%ﬂﬁi@ug) acyl%r?chf&ﬂg Mass ®PDE bIkyM(including

2- A riow@r @bikyl); atlfofate ast@synlc)wdmgddkmlr o1 aryhelkod -subpryl; igcluding

gr 82:&52 tit Wﬁon@u%}%z wﬁr e%_lr W%%E&ngg 13 bBfionally

?pm 35Lﬂ>9tlt(1f8d \?ﬁﬁ on@ﬁ&ﬁﬁlzf%laubbﬂrﬂlen@ a Be{clﬂiﬂoed H) theﬂdeﬁﬁltlon of an
m ) t
5 11 (@tyl |gH'ench¢rem, ;epuorlallnggu s‘gtule@l Qlaflsu]fppquq lsgld 115:111dmg a

J_ =.6,0 { H
4 8 Hzlfhos {ugipu%, San ﬁ]ﬁinoNﬁ&Sl a_fag'@-lkygéte Ea[ f}%tgigs 8r 'c';'holesté'rol of
Hz) ,  Twhfeh(dh; dfrthe Hotegsiag rﬂaytbé OFlibtzed Mal:hs Séﬂpeentlpumn the ring

m z ( FAB>0 +, 314
7.7 ( structlzre or ot(her P armaceutlca y accepta%%e le Vmg oup %hrgf i vivo,

2 S A g g

2H, H5' alb 4.0

2. 5eapR b R|r|21ﬂ<)‘er’%’2'?if‘s*?(Sly(l%Elf4 (%ﬂr h@szbm gjﬁlﬂ(lﬁﬁ?%moﬁmmb

J 5 1 | 5 ed a
76?8 C 26@5 dﬁZNﬁ Uﬂzﬂ!FDGH C@EN%@Hg)kI HJIdebI;[ Iéazloégesnsts : Tkyl,

AB 2Ha1k63€§’ @Eﬁ)C(M)SSZéﬁ@@@h}ﬂuﬁﬂzF n@HleF 336K2CF3, CHa(A’),

oot (A% e 6 RIS G o o

, 2-al- RONE Tgfg Q);pk’é utig hlkeﬁyl pr@Egss halogen,
i dent i caIH?ZQTtO)é S 7 but a(dds @ﬁs

step t dc&kamige SaRLe it AMseR <08 CONRY,

tI;(ri‘nr egy%@gﬂ4 ta'g;'%‘slon ﬁgoslﬁpg{itui%ﬁ: %Jy@lés@p ?[AH a 3.7
- ,541(d IH O, 5.65 (d, IH OH). 5.80

H H', J =58 Hz), 7.03 (s, 2H, NH), 7.43 (d,

(m
(d,
I'H, CH base), 7.49 (d, IH G4 base)
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Mass spectrum: mz (FAB>0) 309 (MtH) +Example 7.9:
Nl - Benzoyl - S-f S-acet yl ner capt o- S- deoxy-

wh2e00d92f ur anosvDi m dazof 1, 2- al -s-tri azi n- 4- PCIRIEREDS/002768

NVR (DVBO-d 6) d ppm 2.36 (s, 3H, CH3), 3.2 (m 2H,
H5'a/b), 3.94 (m IH HA&'), 4.10 (m IH H3'), 4.68
(m | 'fhenﬁperéd ca'?_fb&%lcﬁ@ gln bhc(lﬁi, lt”ogl—exan@Id'la)Cg ZEy6Balkg]amino), an
7.7 O@tlomllyswbsgwyed hetmgoyela, (ypiealo f i3 anobesed tiggocyclic

K/hgg g'ggcl}ai, l% o%_| n@‘a}ﬁ%’g A%%fﬁ(}@léﬁ?’ m %@Lo%)g(g%%ubesltlﬁ%ted\@teroaryl

2- A gypiea(ly-arietaagbmatie dlﬁg)hylwng one or more O, S and/or N atoms), a
?DBS[)' bo; cuyrganos .’:!1’1)21'1’1?,6%? Z\?v i %,@Q)é%)' gzg It}%%a]%ﬁs%stlmted Cia

H5 al %h(yb—l 6)1312 (,(ﬁ% ,é,H %ﬁike 1 )@1‘ @235a1(<g1_¥1| b2 afkenillgﬂ)g Cis

5 79 (allylthih, €45 alk&lcarb@nﬁloklg,) ar}’kZXO'Qaernylz @1 4MHQ})1amm04¥11(C14

E%{é; aﬁ?yl@ifgn? %?\?_1%}2]; h@@@?@g}% u@phosph%te( Fc')Al"B>(9)ph95§iﬁlonate

2- Am NescBidine Aoy, ﬁeré?laﬁ{ﬂmgplﬁ%oﬁi/a stabilized pho |;;hate prodrug);
b-D-ri ouranosyr)lmdazorl, 2-a yrim di ne in

the scBendt {ucliding Bxwerpicy])7 Oralky (laﬂedlag lower ﬁlkﬁlaa O-sulfonate

ElrS 0 g ;,I ct fe)l, 3&@%&“{1 gnd -l 8) ar%&ggk%lﬁon%f }_40@ @b-mg‘cﬁla?esulfonyl

: : :2an}1 O 4"3‘2225’1 (\ldher&h’i th@henﬂ gl‘b‘(‘ilf)(lﬁi Dpﬂlduhall@rsl)lbstlctuté& w(idh, one or

CH basmdyre Fubstitucgts qsmesganﬁagé)thq\/gggmgﬁlécqf %}}nag}qngqen herein;

FAB>0
(2( RH - Pf@%ﬁﬁ L OGPt Aoyl -Sealyl), S S(alkeny); optonally

roxyet slMBEthiltedb-aryﬂmm@ﬁyﬂedn o- lnﬁhlddi@lc( 48dudigy anvébpfmsg]@dlpld an

to a stirred suspen3|on of 0si ne. and. guan

(500 n@)hnkﬁ weee 261d; GHmQ- gﬂlﬁglr ;f?ﬂ%"é g gt 3’2 inRgcyppptide;

(177 1rﬁ%§ f(:ﬁglg?[groéﬁgll &herPO-1pfdl %Qﬁ%{ce&ﬁc@hy atc%tz[ﬂl“b leaving

was re rom .0 wth concentrated

Acet ongoupshaadnl e»eboarpdom&@ a earopound whereir B Wa@dgnqnderély H or

24 hrs. éavents were renmoved under vacuum and the

resi du]éh f)urlfled by a silica gel colum (el uent

DCM MeOH 8/2) to afford the title conmpound. 1H NMVR

( DVB@:HB] isdngiapendegitly I8 afikyl, mlk@p,q} a agyl, aryhpr acplyly =

5.7 Hz), 4.74 (t, IH OH J = 5.1 Hz), 5.14 (t, IH,

OH, edcit B8 Qmﬁg)ﬁ, iRle Nggldeﬁﬂy, JsHEL, JOFL, 5.SH, HNH,) €, €1, F, Br, 1,

Hz), 6.94 (s, d?: gsyst AB, 2H, Cl—fkbas[e) i

Mass seettmeliyn suhﬂitlte( Alist) openaliv ispbstitefeg alkenyl “or alkynyl,

(2M+H) e 4
E@ﬁm Zl;k% CH,_ CH2N3I,I TGN, HCHG nC(O)OR’,

2(R-[T N8 M Hazo zi n-4-on-

hvdr OXXelmeG(D)NHRir QAP COHN (R 3reNp(alked s -N@llgded- NH(acyl)
Exanpl e 12 was used in thjs exanple to provide the

title é‘&ﬁ@ﬁﬂ&mﬂr Careyamlotimacds) d ppm 0.85 (t, 3H

CH3, J 682 1.28 (m 2H, CH2), 1.71 (m 2H,

3. 8617(1t; H, 20R ' ,GAH, -NOz, -CF1, M, Cb BBk N3 26NN, w@pallyzswtltuted

e D

Bi ol ogP Actqcﬂzt),yc@m@ndsocm)@dﬂylbl t-0C(0)O-aralkyl, -SR,
ant i aV| i rus or pestivirus acht}gxlbylnhlbltlng

flavi VF(I(]}E),ﬁNI‘IBéS(@Hz)ﬁNﬁ{bx;IOme esdoalleylaipig; bi t i ng
ot her enzynes needed in the replication cycle, or by

g}vgex 1sp@t@VW?CHIWCEB%QM®$@I®6®Z§SO| ved in

an initial concentration of 200 nM and then
serigily d i ture medium Unl ess ot herw se
ot atSd: C&Sﬁb@%ﬁgtd;}rlﬁ%e&hey (BHK-21) (ATCC CCL-10) and
Bos Taur us (BT) (ATCC CRL 1390) cells are grown at 37C
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at nosphere. BHK-21 cells are passaged in Eagle MEM
addi tioned of 2 nM Lglutam ne, 10% fetal bovine serum

W@ EB&o00@Dbco) and Earle's BSS adj usted to contBCTHIBR20E/002768

g/ L sodi um bi carbonate and 0.1 nM non-essential am no
acids. BT cells are passaged in Dul becco's nodified

Eagb@éhsnﬂaeﬂlua%en%ﬁtty@1ra\43-,-g| ut ami ne and 10% hor se
serum (HS, G bco), adjusted to contain 1.5 g/L sodium

bi casbonat 0 i 1ly substituted
0 R B S L SRRl L oonaly s
( St amaj 4 4lkdnyl Bash ealkyiidr Ne UGN, ERCEo (IHh&: MCHaNH,, CH,NHCH;,

gHar gﬂéﬁ@\ﬁé‘g& g&}{%péég%’@@ 51‘3(}‘41,1) rogpﬁu Bt {Zgéj_)gfze-%t-ethyl,

Al ter b ' i Mgio¥Renyl, Br-vinyl,
@E@F ’d‘g?%dl’ etber] eF, el icaf,(AY, %J@ﬁzgi’ré’gg o¥Eenyl, Br-viny.

cytopat hic ect can be opserved. are

f r eez chdlbedlyeylit HEHDE(OHR ", c@(deyletid(avarasyD effpkalbyO(lower

centrif tio d t.he erpat ant al, quot and

st or eda]g - 70@.(%1)17 %gd %@Eﬁ?ﬂar e'l\ﬁ@t’r at ed?i n'(CHZ)mN}IR4’

BHK- 21 end), Riree) | S»(lc}s%mg@m Fy., f(cmé)rAfﬂoeNat“%m td Csy
pl a e :

confluency 1 n Z4-wel es. Exanp A1
Phos phaycydalicilamings sag wheriubi cenfional subsiigytiops on alkyl, alkenyl

Tri phosphat e, To .det ermi I | j.sm, 0

{he' conpiaray e el g bpiteBh SEEEHE e hikony, o
Aner i caryliie grdapk bisenSailteadh koyicqrRtaktio; be, MD), and

are grown in 225 cnR tissue culture flasks in mnimal
esseybi ' I | t4 kM Oform an
R A e e

r enewedptionally stbstiated @y o Anembkedceinirgtedrar unsaturated ring that
subcul t ur ed _once %week. After detachnent :ffttdh?rg o orou
adher ePRUIGPBHY| B AYF 19e01 TP RFFEOURS TG0 T88 fre sroup
of t ryp&jsﬁﬁgggf\oangtolgp’ee consecutive washes with

medi um conffuenf Hep& cells are seeded at a density

of 2.5 x 106sce r | _in_a 6.welds .pl
ocp 5atert B S S Moy Siopb B RS g gua -
dpnt pmyfy; for the specified tine periods. The cells

are mai ntained at 37C under a 5% CO2 at nosphere. At
t he ected tinme points, the cells are washed three

tirre@/ithicecld hos te-buffere i ( .

| ntracel Ml % Qé’gf’}l?}g' é&ﬁ%ﬁﬁﬁ% 3?’%0‘?%6% ?g{%lﬁeiéf i%:/ESS ' membered
met abobirhesycas aifX tdragt eptidnally nabbiticdghdtiecyddt,| typically a 3-7
pel | et overni ght at -20C with 60% net hanol fol | owed b¥

ext r acticorberdd: etespeyedigiringdwaingame s mereR| Y AHEPHAnHat Torms a
for one.hour ,in.an ice bath. The extracts are then

conmbi n&Y AT €G Under gentle filtered air flow and

stored at -20C until HPLC anal ysis,, EX le 8.2: .
Bi ool ais Bt Gy s AU A Zeiio RAMGuG2 WOERY' Cow afisyy Br-vinyl,

week phigr Lt | Db C) al acyl
rmnkeyﬁi]és}rest%}?igi Q?W%@i %@ggk%q{éﬁ ggllb}g%r g}(ig‘?%e%{?gv er acyl)
cat het eD(atind), sOflowen nikyls -Oéticnyl)aCFesNOpoNH:( WiHflower alkyl),
facilita bJ.o col |l ection d underwent a physi cal

examni n yi)ngﬁ?%?%@ﬁ?yihﬂq‘ﬁwlﬁén@dser um chemi stry

eval uations and the body weight was recorded. Each

mon kathta@isineric ptrahiiomenteindesteragiperostici@ras thep®d. nCi of

3H activity with each dose of active conpound at a

CH858: | evelhdhethBd BBEkER AiwlRrelP R HoONE @Rhdmdblon of 5

ng/ m., either via an intravenous bolus (3 nonkeys,

Céy%ﬁ.Or Vd%ggéﬁé%%gé%%§3 eﬂﬁﬁﬁﬁ%ﬁmnﬁﬁﬁfsa dosi ng

nge i Ooré dosing to gravinetrically
determ ne the quantity of fornulation adm nistered.
Urine sanples are collected via pan catch at the
designated intervals (approxinmately 18-0 hours
pre-dose, 0-4, 4-8 and 8-121@ggurs post-dosage) and
processed. Bl ood sanples are collected as well
(pre-dose, 0.25, 0.5, 1, 2, 3, 6, 8, 12 and 24 hours
post - dosage) via the chronic venous catheter and VAP
or froma peripheral vessel if the chronic venous

g, o, - L, o o — N 1
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Exanpl e 8.3: Bone Marrow Toxicity Assay Human bone
marrow cells are collected fromnormal healthy

wa@doanomer s and t he nononucl ear popul ati on ar ePCT/IB2005/002768

separated by Ficoll-Hypaque gradi ent centrifugation as
descri bed previously by Sommadossi J-P, Carlisle R

i §X1 Ci t 3! wheleut Bypstidhas AGtructure of Formula
cm@ ?] S dﬁ??ﬁqgetﬁod BELEM 3, w b cture

r oxy- 2- propoxynethyl)guanlne for normal
huﬁ@nnmﬁhatop0|et|c progenitor cells in vitro"
Anti m crobial Agents and Chenot herapy 1987;
31_&§gdﬁﬁﬁeypnd Sommadossi J-P, Schinazi RF, Chu CK
Xie MY. Conparlson of cytotoxicity of the (-)- and
(+)« nﬁntloner of 2',3" -dideoxy-3" -thiacytidine in
nor il “human bone narrom1progenitor cells" Bi ochem ca
Pharnacology 1992; 44:1921-1925. The culture assays
forZe¥-a¢ and BFU-E are performed using a bil ayer
soft agar or nethylcellul ose nethod. Drugs are diluted
i N YiisNRERGWIriNR.e nedium and filtered. After 14 to 18
days at 37C in a humdified atnmosphere of 5% CQ2 in

Cla&h'e: €Ol PR Btk BTcpRnET, viesdin ROisae] € 5o aFelic onmiyelic, branched

R'

o)

using an 1 nverted mcroscope. The results are
pr e&amwahsd alkgl, ppticaly sipstiteed ot aspine ofagppramido carboxylate

conth Bl s e MR CegboSel iR TRAGER, o TP AN srowp

Assat biaRefat&eld proside tﬁbl |bhw @tlererR 12 Hyeselecellaft@s the followmg
descri bed above and exposed to various concentrations

of sefruggesis taught by Pan-Zhou X-R, Cui L, Zhou
X-J, Sonmmadossi J-P, Darl ey-Usner VNI"D'fferentlaI .
effects of antiretrjoviral nucl eosi de anal ogs on

1t ochondri al funct'on in Hep& ¢tel | s” Amt|n1crrpN
Ag;nts not helg 44 496- 50 ogic aci R B“g “R"
TN ul ture nediumjafter 4Rﬁﬁy\mfag eXposure are
neasuredRu5|ng a Boehdinger lacticllacid assay kit.

Lagdi c acid | evel s(@re normalize@ by cell nunber asd)
measur ed by henncytoneter count. Exanple 8. 5:
CytotOX|cqty Ass Cells are seeded at a rate of

bet ween 5 and 5 x §04/well into 96-well plates

in gromﬁh |un1oveR at 37Cin a hymdified CO2

59@ atnnsph re. New gr h neGHun1cong?ynan seri al

R'utions of “the drugsi s then added.R! i ncubati on

gpr 4 days, qgltures are f(gked in 50@6TCAhhnd st ai ned
mnth sulforhodan1neB The optical’ density was read at

550 nm The cytotoxic concentration was expressed as

the concentration required tp reduce the cell npunber
by=89% ( CC50) Exanpl e & .6: ot ecti gn_A$say

CPA) The assay is werforned|essdphtially as degcr| bex
ﬂwﬁ"Baglnsli 4 Pevear, @ C] Seipel, MR’ SuR, S.
C C; Benetatos \C. A; Chunduru, S. K; Rce, C M
a(id M S. Colldfit Rvechani sm of(kxctionyef a pes® virus
antiviral conpound” PNAS USA 2000, 97(14), 7981-7986.
MDBK cells (ATCC) are seeded onto 96-wel |l culture
plates (4,000 cells per well) 24 hours before use.
After infection with BVDV (strain

>

Claid 7i pl i c’lIIrIByn@ﬂlod of dleim @rwvl(lm)eadf RY a@tb%ll@f&@éﬂéﬁ@lﬁw&hﬁ Ci10

ggh%% et erhﬁg% ﬁ?%gklgﬁgﬁﬁﬂunlﬁﬁmgted

cells in a final concentratlon of .0, Sy’DN59%6§%gl? I
Clapd8um  Ehetmethodiof Jain & Wh@@l@dh ﬁS ddth alggptionally

conep el darm ISR RAEHY SuB SRl BEm o DRy Sy, vhere

to achi eve nore than 90@6V|rus |nduced ceI

destruction in the untreateg Eontrols after four days

post-infection. After four days, plates are fixed with
50% TCA and stained with sul forhodam ne B. The opti cal
density of the wells is read in a mcropl ate reader at
550 nm The 5096effect|ve concentratlon (ECSO) val ues



cytopathic effect of the virus. Exanple 8.7: Plaque

Reducti on Assay For each conpound the effective
w@eweeoment i on is determined in duplicate 24-wetT/1B2005/002768

pl ates by plaque reduction assays. Cell nonol ayers are

infected with 100 PFU wel |l of virus. Then, serial

di |yt i308nRfsub@thtiERMROMRYS aikenMEMdsePaIk @ik miaydbavbhdior more

2% 1 nactivated serum and 0. 75% of nethyl cellul ose are

ad dedogen, hyvwoxpn auing efkoxy.clallpiibio FOEPY ur t her

i ncubated at 37C for 3 days, then fixed with 50% .
Claghldanol arenRiBAdErdtsinal Whesdiethe cumsgoadd add Foamnnladi) erd(ii) has

Then pl aques are counted to determ ne the

conbentrieiticon to obtain 90% vi rus suppressi on. Exanpl e

8.8: Yield Reduction Assay For each conpound the

concentration to obtain a ®%-1og reduction in viral

| oad is determ ned in duplliicate 24-well plates by

yi el d reduction assayd. Nhe Mss is perforned as

descri bed by Bagi nsKki ,N,SK I, Pgyear, D. C; Seipel,

M; Sun, S. C. C; Bepetaths, . A7 Chunduru, S. K ;

Rice, C M and M-S [lett "Mechani smof action of

a pestivirus antiviral npound” PNAS USA 2000,

97(14), 7981-7986, with mnor nodifications. Briefly,

MDBK cells are seeded onto 24-wel | phate (2 x 105

cel bsa pearmaesuticalimiagespiaklesalt gF Rrodhted ?rieﬁﬁ with BVDV

(NADL strain) at a nultiplicity of infection (MJ) of
Cl8mli0PFU [gae neshdd ofSelninall whdreinithn soropoundsef Taympdutibier (ii) has

are added to cells in a final concentration of 0.5%

DI\/IS@)‘qSﬁ’u(jWB‘Wh medi um Each dilution is tested in

triplicate. After three days, cell cultures (cell

nonol ayers and supernatants) are |ysed by three

freeze-thaw cycles, and virus yiel gis quantified by

pl aque assay. Briefly, K cefl arﬁNseeded ont o

6-well plates (5 x 105 gells r M 24 h before

use. Cells are i noq_gh i 0.2 ML OfHt est |ysates

for 1 hour, washed d overlalfd with 0.5% agarose in

growt h nedium After 3 days, cell nonol ayers are fixed

Wi t lor 3 phimiseutidatlp hyabptabtecsatitoaprasiuguhiereol. oo cr yst al

violet (Wv in 50% ethanol) to visualize plaques. The
clRhpftes iR GONHoRtholfd dEt Rirfune (iPe(ii(},o(iﬁgn@iV)at(lvp lor t(0i), or a

obtain a 6-1og reduction in viral |oad. Represent {lv,e

dat phasngeatkiallgd aceeplhld esalt, Pabpeodrugr h$h§fei0ﬁvé)rﬁ’f1%ﬁ Yhd8 @ 2

been_descri bed wth erence to k. ypi call

e b GUATRATELCAY ia%(ieP%ﬁLe af eﬁoaff{h‘(i:lge{l %’oﬁﬂs %% %ﬂ}]agufacture of a
| NVeRLdOmank Ifbr 18 RMhat Soft Dpédioies, shkiviviag smHCNeindedtion in a
fromthe foregoing detailed description of the

i nvéwst, m.erem%'ra@omm)m}éﬂﬁ th\FUCHITF” of these vari ations

and nodifications be included within the scope of this
invention. W\E CLAIM Cdaim1: A nethod,of treatin al
hosg infected wit a ¥l avivirus pet i virus, E\N 3
conpyLg¥Rg admini s r»ijan\g an effec/Thé ¥nount dF—a I L
A /og'caily achi<{e_gonpound té7a Jip need '}l \ A4
t herNo Sy iher ei n gge Wi 0lZogi cal | y fact1 ve conpound has
the Rtructure of rulae (i), (ii),..{iii), (iv), &

or (vi®: (V),or (Vi)@r a phar maceu(l}lﬁal | y oaccept a(é)Yv))e
salt or prodrug thereof, wherein: A B and Y, each

i ndependently, is H;, halogen; OR, S(On; S(OnR ;
SC(ONRR'; NRR'; NR CN CF3; CRR'; C(=WOR ;

C(=WSR; C(=WNR R ; C1-4 al kyl am no; di(Cl-4

al kyl )am no; C3-6 cycl oal kyl am no; NO ; N3; Cl1-10

cyclic or acyclic, branched or unbranched al kyl,

al kenyl , al kynyl; aryl; aral kyl; heterocycle; or A and

B taken together with the capgon atoms to which they

are attached may forma 4-7 nenbered carbocyclic or
heterocyclic ring; Zis O S, NR, or CRR'; each Vis

i ndependently N or CR;

>
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each R and R' independently is H, C1-10 cyclic or

acyclic, branched or unbranched al kyl, al kenyl,
w@bkdogigdo22 hal o; O al kyl; NH2; NHVE; N(Me) 2; CNeCHDB2005/002768

aryl; heteroaryl; heterocycle; carbocycle; am no acid

resi due; or together with the atons to which they are

attached may frRgma 3.~ 7 nenbered cafbocycl ic or

het erocyclic ri eaghWis in ndeptlg O S, or

NR ;each Ris i eNdeNt | y H;@T(mc'licor

acyclic, branched or Qanched a ,{ﬁlL Zal kenyl |

al kynyl, acyl, aryl, or aral kyl, an _'Sf YWhi ch

optional |y may havebne os ®bre het é‘r)oatons and any of

whi ch may be taken alone or in conbination with one

anoghephardadeuliBAREIRENtAHE bAEychrodn thetef, obyeire; or a
functi‘onal group that dissociates to provide the base

where R i.8, H,. .each n i s.indap t I 20 . R R’R”;

whepePrind Y, e S fERadasiny, AEAPRIGER OR s(ch MORR ;50

Ial kyl ,NIQ1R<’(FE]‘TD&{;, CN¢ (Hh;k@lRYR”;r(ﬁ(ythé)ﬂR’OIﬁFWSR@n@HWMTR’; Ci4
east one heteroatom sel ected fromt LOUR A~ . . :

consi Skignigp; QJ(C& alﬂﬂylaﬁamp; %\mé}’@f’ﬂﬂﬁﬁ 1 &ﬁ%ﬁh & Gj-1o eyelic

unbr anghe grcli& yﬁjaﬁéﬁegr AaYGhhGed! M1, afdek@nValcyndd; kathy | dralkyl;

aryl ; acyﬁ; or ara y? may optionally be substituted .

W th dreresychmoe A0indR takéRogethi With theatasbematonedo vaxgh they

N3, CF3, C(=WOR , =W R' =W, SR ... al ST
al kenya® a%%%ggn pay f‘é‘%? 4 _I;F EIIGWPI,%& :Sg%’lo?ydr%lec t% e Iff%%{/%clyghco?ng ’
het er oat om sel ected fromthe group consisting of O S,
N a#ds P, SaN®’,arlCR’®R’t oneri ¢, enanti onmeric and

stereoi soneric forns thereof, with the caveat that in

For @hdiay (4 thdep¥ngenty M@ CR’gre both H, both Vs are N, Z
is O and Yis -NH 2, then Forrmula (i) is not

b-D- 2'.- dgox 552 - u I N€uucli lic. branched or
b- DRt 36 3, & dchendiifg "8 RISGL Bexefie, o acyelic, branche
deazagumigahe®alkel, alkenyl, alkynyl; halo; O-alkyl; NHj; NHMe; _N(Me)z; CN;
B L ma ko bl ERBR G Bt HeRRk o ogoter
subst i | : I Q8 JAGhdr RP BAASL Sti MInddmbered
C1-10 %&glr}lh%%gdrlﬁ%géﬁ?%}?%e&anched or unbranched al kyl,

al kenytarbadyklioyt hetaoyyclicamgl ; aral kyl ; 3-7 nenber ed
carbocycl e or heterocycle; (1) (H (111) (IV) (V) .
(VI )e(iéﬂwisqﬂq#,pgﬁﬂelnh OMebeNR?; J is O Sor NR; Oy is

any optionally substituted carbocycle, heterocycle or

het er yl;: and each. R~ and R | ' Y

Ci- Foeiyer ndRBmBRRER S e ok BESRE ARR M ok Snblapched allr,
al keny bikedl k?ym{ﬂ}ﬂ, ;h;zlz Qiryl Qredrkih 1, aiAiadf whitdiBgptinaally) @py have one
CN; halo; Galkyl: NH2;NHVe: N{Me)2;. CN h\%ﬁgr oc¥cl S
car bocyeere katerpaigasiied gy of Wik RN RS tAkED AifPE AT {Thegpibination
are attaeche f Okt < NElel 6r @rfunctional
het er OE@%‘I (Im% %{r@ﬁbe;r’ g@gﬁgﬁd gﬁlg;gp (g?é)?%r%ﬁphosghgrnat e criona
(i ncl ugdioag thamdssocistes to wovide ilpltaspivhere Bs B st abi | i zed
phosphate prodrug); acyl (including Iower acyl); alkyl
(inc a%h@ginh%%slﬁiwll)éﬂsu' fonate ester including

al kyﬁl or “ary sul'fonyl includi ng nmet hanesul f onyl
and benzyl, wherein th henyl .OuUp i S..0pt |

o e ey s el ot DRI R HP bR AR o gy
In th.en{ﬂa?f Sl 0y BhapfiSe Af YdasObNES ReldfaBir; seleptetiofirh| the group
substituted arylsulfonyl; a lipid, including a

phosphobngstulg ofi®, SpNemdai d; a carbohydrate; a
peptide; or chol esterol, of
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whi ch any of the foregoing may be O Ilinked at the
5'-position on. the ring structure; or other

w@b@soeeut i cal |y acceptabl e | eavi ng group thaeCT/iB2005/002768

vivo, provides a conpound wherein Rl is independently
OH or O phosphate; each R2 and R3 independently is H,
CFIZWBaJeHI arw ranhdd, orNBabr&AdBAB, cychi2 N2y, alichl? @¥enyl, alkynyl;

HCH3, CH2N(CH3)2, CH2OH, hal oge ated al kyl, ,
al koxyrylora/l; aaselkyBmayp o or@tlmhe su @PFE@HG et OR’,

e SRy S0 Rer ORI o

g%g@nﬁ&\g§334(agcl_|}% ﬁiﬂNﬁegzli/ !2911(}’1@53 ,arylal orgly], acyl, heterocycle or
(o) st Raipoted RepT gl GERE Sk it PR 1

substituted carbocycle (typically a 3-7nenbered

car bio eyedmerid; engtismetic asd steroisemarip fermsaheagof,

cycl oal kyl am no), an optionally substituted

het %tﬁ%f&!:zﬁfeﬁttﬂﬂ@ﬂ B &MuR ng \th&?%ﬁ@ afRReHofi BICW6thi Vs are N, Z is
ring having one or nore S and/ or , an optionally

subst iQutaad Retisr editl) 'fbtﬂprQ}‘aml@ @ hlét @pbaﬁ-gn%tcﬂeex}’-5 aza-7-

ring havi ng one or to 7.
cycl oaffl ggﬁ‘i“hsbne an ?'zea'éé Z%ﬁ%{rngan? rTEptl orﬁ%laf -5-aza-]
subst I&éd&@é%aﬁmée abkyt,an@ﬂo-zqnatmapwaw@mtamma] settnazm—4—
C2-4 al kynyl, C2-6 al kenyl oxy, Cl-4 alkylthio, Ci1-8

al kyl cfambonyl oxy, aryl oxycarbonyl, Cl 4 al kyl am no,
di (Cl1l-4 al kyl )am no, Br-vinyl, C(O)(Xalkyl)

Clihpimsphathe we JD-quins phowhérein( subsmmdmtn@ 1msn]@cted diom tg group

tri phosphate or a stabilize 0 e dru

O a€gpsigtingcHidring Vel Pt éleyﬁsc &@F@ °T (4 ﬁ%% glevl, alkenyl,

lo ; NSl7en&RAEd LR HRloRbdgule; O
\gﬁyﬁyﬁ&t {;})1 ar%omﬂt}q I ncl udi ng Orretdt?gnesul fondglu and

O benzyl, wherein the phenyl group is optionall R"

substituted with ongq or nore suastituents as descri bed

in th;a def i n| t| on Q'N an aryl en herein; N N\R...

/a@;t - O8O Opratkyl -~ N SCR Ky 1
- S(ar'RenyMNrgwopt i onal | substﬁ, tutefl O-aryl sul fonyl; an
'n d lipid, including an O phospholipid; an @

Oli L; gq

O-1i d am ng aci d,(b an O bi nked®car bohydrate; an ’
Oli nked peptide; O linked chol esterol; or other

O i nked pharmaceutical Iy acceptabl e | eaving group

that in vivo pro R conmpound wherein Rl is
i ndepgndently H ow\f:)sphat@' epc R4 i s independently
I

H, al % [, al kenyl kynyl, ac ar ¢H30r ar al k==

each &ad R6, mdépendentlﬁp |s H, fst-l/NHZ

- CF3, g), F, Br, 12pt| onal Iy sg@stitut ed al kylkh)
Y

option subst [ t ut d al kenyl or al kyny’l -CH2OH,
al koxy, CH2F, CH2N3, CH2CN, (CH2) o) CR4
- (CH2) nC( O) NHR4, (CH2)nC(O)N(R4 NH(aIkyI)

- N( al J 2, -NH(ac I -N(a 2

cycl Gal kyl ami no; - OH NOQ - Bz Rbeee

ad <&, _ Br, I, Ng zOptlonaIIy..sub |tutedq{ yl R

optl oftal |\ y substit ut aI kenyl or al kynyl , Br-vi nyI ,

- CHzg-’ -0(R 4), algoxy - (CH2) nC( Qk{( R4), ()
OCaryl, -OC(O)O aral kyl, -SR4, -(CH2) m\NHR4, ’

-(CH2)M\(R4) 2, or C3-7 cycl oaI kylamno; Xis O S,
S2, CH2, CHOH, CH hal ogen, C-(halogen)2; X* is CH,
C-OH, or C hal ogen;each mis independently 0, 1 or 2;
R" is H OH SH halo, optionally substituted Cl-4
al kyl, optionally substituted C2 4 al kenyl or C2-4

al kynyl, N3, CN, CH2CN, CH2N3, CH2NH2 CH2NHCH3,
CH2N(CH3) 2, CH2CH, hal ogenated al kyl, al koxy, CF3,
C(A% 2-Br-ethyl, CHF, CH2O,,,CGHCF3, CF2CF3, CH2(A'),
C(A 2(A ) 3, hal oal kenyl, Br-vinyl,
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hal oal kynyl; -(CH2)nC(O OR4, -(acyl), -Q(l ower acyl),
-O(al kyl), -O(l ower alkyl), -Q(alkenyl), CF3, hal ogen,

WO N0B/0009dH2, - (CH2) "NHR4, - (CH2) nN(R4) 2, PCT/IB2005/002768
-(CH2)NnC(O) NHR4, - (CH2)nC(O N(R4) 2, or C3-7
cycl oal kyl am no, and where the optional substitutions
on af kyl , alkenyl and/ or al kynyl may be one or nore

hal_ope alkoxy . or aIkyIth|o groups

or 0 t nat i on; \)
tRget heR" weth the carbpn atomto whijch they g:re
attached, Torman opti©@Ral |y substiRuted 3- 9

7-nmenbened saturated e unsaturatedoying, t hdp) (q)
optionally may have one or frore heteroatons sel ect ed
fromthe group consisting of O S, N or P, except that
R5 is OH NH2, or|SH only when X or X* is Cin

For mul ae I and -MIIl; is an pptionally
' bocy e typ| C%Hay a 3-7 nmenberedn OR'
OF@pt [ o i t ut ed

ed c
ca bocycllc rin
herer ocycl e, typl ca\rdl-gé, a 3- g})er d heterocycl ig
ring(aving one ofs)nore Q S and/ ord N, that forms® ,
spi r o- nuél eoside; A is H OH Cl-4 alkyl, halo,
azi do, cyano, C2-6 alkenyl, C2-6 al kynyl, Bravinyl,
-C(O Q(al kyl), C(C))iﬂlovver alkﬁ)

- agyX Ol over acyl) .o- gH), -l ovwer al
RS CF3, NO2, MIH2, Iovver al kyl ),

« Nl ower al kyl )2 F\I( acyl) 2; [
ﬁscﬁ enanti oneric and stere0| soneric forng? R3
thereof. Caim3: The rretﬁod of claim lwherein tht(am
host i® a manmal . C aim The method of claim3 ) >
wherein the marmal is a human. Ol aim5: The nethod of
claim1, wherein the conpound has a structure of

2

FoR fro (ii); ARRREHB ar@H V isN R
Y i sNRR™; R Caimg: ;h%( et lod of cl ai
wheef i C1-10 &ycTi &clic, brRfiche RS

unbr andhed/al kyl , opti ondl s{ i tuted w tgp

carb' dp>gar boxyl ate or 4 i no; a 3-7 negbered
car boty€¢l eRbr het erocycl eR%or “a—#ncti onal group that

di ssoci at to provide the b@ﬁ)e where Ris H seypcted
fromthe ?Iovvlng structures:” (e) (f) daim?7 : The ’

met hod of claimé6, wherein each R and R
[ ' X -10 cyclic or acyclic, branched

or unbranched al kyX enyl, or g . aim8: The
met hod of cl in R" i i OH, SH,
hal o, optional | y\gulyst it uted Cl- 4R% sonal |y
substituted C2-4 al ergt or C2-4 al ky eret he

optional substituti ®&ls on al kyl, al kenyl and/or

al kynyl may be ongpr nore hgl ogen, hywImoxy, am no,

al koxy, or alkylthio grodps.~Caim9: The method of
claim 1 wherein the conpound of Formula (i) or (ii)

has Where®tructure: or a pharmaceutical |y acceptable
salt or prodrug thereof. Caim10: The nethod of claim

1 whpeksed,rs 6te-Repnpound of Formula (i) or (ii) has the
structure:

Cy is any optionally substituted carbocycle, heterocycle or heteroaryl; and

each R’ and R” independently is H; Cj.j0 cyclic or acyclic, branched or
unbranched alkyl, alkenyl, alkynyl; halo; O-alkyl; NH,; NHMe; N(Me),; CN;
halo; O-alkyl; NH,; NHMe; N(Me),; CN; heterocycle; carbocycle; or together
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or a pharmaceutically acceptable salt or prodrug
thereof. Caim1l1ll: Use of a conpound of Formulae (i),

w@ poop/o000ei i), (iv), (v) or (vi), or a pharnacerCT/mE003002768

acceptable salt or prodrug thereof, optionally in a a
pharmaceutically acceptable carrier or diluent, in the
manuf GhHER hnR EFheR®BY atdhttidhed mepfsent DE & membered
pestivirus, fiavivirus or HCV infection in a host,

wher elcarhohgclmwmﬁyhla%ﬂtl&e structure:or a
pharmaceutically acceptable salt or prodrug thereof,

\r’]\heRe hsﬁOHé%hgspihﬁﬁ of, Iﬁéﬁﬂbnhﬂ&ctﬁnﬁldilegﬂtﬂoym id-, kdlyr triphosphate or a
al ogen

CN; CFsgabﬂ@Qdeh%spoi{anmg(ﬂrog O s Ov.rCIIEz Ficweﬂ g) L@Fi anludlng
al kyI ﬂén 11{%16( %a%l Qér)lﬂ@upﬁg ﬁ%); Q)rcéfﬂaﬁé})l %Mif@i’f?l NR¢luding

gycl e or acyc anched
uri bf &ﬁ@thﬁiks@lﬂmﬂ ared Kenyyl, wahé«ymylthe apheinyl ggrallqkyls optionally

het erocycl e; or. A and B taken.togeth

at ons Substitpicd AvithheRe of Botg; Srﬁﬁﬁ’ 8?58%$c£1n ttﬂti defl 1’11?101’1 of an

nerTbergo 16 t gl SrylshfiGiylZai i@ inSluding a
E&HW@&T} t@cfnsah?n%g%g%dent P’S y %R‘lspl; :eacuh e

R‘ an Cb}ﬁsphcmjjbﬁb emdaminoyadid; a-lcam_ohycﬂ;a’@y @l }pqptlgf:, %91@q1¢s<§erol of

?}r grﬁgq?rd cﬁ[@g’nq%ﬁﬁ@ Qr%?%g!; k ayé{? ﬁl@%/ed’ at%h#%n-}f)t)smgff‘loﬁ the ring

het er ogfhure; NG &h%ﬁ@r&ac&ﬁbﬂ@ﬁﬁ@de@tabwﬂeﬁ@ng(grdup that, in vivo,
residue; or together with t the atons to_ which %
Q‘pggsp ate;

attac hladvmlaya pompoundavhergin Re iprdepend grtho AT
heterocyclic ring; eachWis independently O S, or
NR ea@aRP R RS ihdvgenpadens Hy O, 1Gle, I0O0gyNH}, AN ICH, N3, CHoNH,,

acyclic, branched or unbranche

al ky nyEN, SERCN, &7HpN;, @HZJ%{H%yEHag@{QP%m halogenated alkyl,
opti on e ol (A’
whi ch gﬂ(&y t a@&&%%@%? nﬁ%ﬁo 1qu%a fion \F\?{]@F%Ir% (8,
anot hec(ASZ(A YENBENed OeaN boN(Z(‘] e heloalkenys oByﬁ’Ilréfl ohalealkynyl;

Fe i uBeh " (EhErogbiee { O RAE, t NErDaS Satogen,
kT rtcff%%“sﬁmmh@ﬁ‘?r NHRL AnEORg, COMIR °f—(@%€(@>NcR >2,

al kyl , ynyl “fay o tlonally conprise a
| east aB©) ,er@éii@ms@]ﬁmn@éb’ fsubstituted @F‘@Qﬁpfde (tYI)lcallY a 3-7
consi sting of O

(nbr anewBReREroEe SRS pich dSofof i, By SNy Hapino), an

aryl; r Bétﬁ{ﬂéﬁ' het&hY i(pially de- ’/Shtt&ﬂibdreﬂ feterocyclic
W th og@%nraur?m?e of ?%% (%? ] yhal 0

N3, CF8ingGavivgoRe ot(miw IQ};'S:\z!nd/qz;(Ny\)agpqpho qbg,s;ubls\tllctziﬁed%\l’teroaryl
al keny

het er o&%ﬁf’ﬁ%?éﬁe&f‘# PG %’%M\Ll gﬁ% %%gll?’g% %g%@ o Natoms), a
N and B, ; apiodliylaiint, air whore mnmempto G)pannlally substltuted Cru

st er eoi soneric Ifyorms t her eof E e% qg 1 C
For mul alk(}’l)Cwm@H(OAYa@4B‘k8‘%§ k%t 2+|a Saf GIR(,O)%" 14

is O ol Za_g\ argg&;ﬂo)gﬁad}'gioﬁyéa}rﬁoﬂy? 0} alkylamino, di(Ci.4

b-D 2 oxy SI he

b- D- 5- @H@i)zmﬁﬁﬁz @@ufaﬂml 1H0) Ok B), - physphsieasa- V-phosphonate
deazaguan05|ne

2- ani néngludpg: WPQ'plq]/'aloét‘"é‘}’hﬂqpaétfo‘frl a stapilized, phogphate grodrug);
one. | @l Tkyl); O-sulfonat
subst | CIEE el W3R By, LI EnoMIBAE Iwer, afol): O gpifonate
Cl- 10 eyt lrrclunlllngi@yéﬂkylcnr Gma&ddkE]dSLﬂ)ﬁonM]nlmﬁhldmgeQ— tga}qesulfonyl

22522%:/;?@119 EM(L %Q@F %P}’l arﬂillp gﬁy o1ty Onfl\)( n";‘b@gﬁ%eeddmth one or

(M) oher&bBituents as described in the definition of an aryl given herein;
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Jis O Sor NR; Cy is any optionally substituted
carbocycl e, heterocycle or heteroaryl; and each R and

w@toosnewpendently is H Cl1-10 cyclic or acycl i BCT/IB2005/002768

branched or unbranched al kyl, al kenyl, al kynyl; hal o;

O al kyl ; NH2; NHWE; N(Me)2; CN; halo; O al kyl; NH2;

NHME; %@ ar)ﬁNOdJ@)@ - ENG; es(aH a;bmamyle _Stalkenyl); optionally

t oget herwi ators to which t are attached

f or m substitftedEhatsstfords HpOylatked 116 . Feluding 3t @opﬁﬁémd an

RlIS osphat r ph a di pg , peptide;
ST RO et 1 SRR bl | 0 RS per

pr odr l&-)luﬂ{&ﬁh‘holéﬂtml Ldi ottiger| @ \laked phdrjnacadticylly acceptable leaving
(i ncluding | ower alkyl): sul fonatg ncl .u g v H
al kyl spumhpt 41 Kip piAvidss\A CarpRqUR ‘ﬁ‘@“ﬂﬂt ahied ?PF figptly H or

and bep{h@t% dherein the phenyl group is optionally
subst i (il Wi th one or more substituents as descri bed

Subseit eanpynly BT Aol Bomi Ful ey .

phosphol | pid;, an amno acid; a car bohIYIgr ate; a
pepeadeR oanch&I depandentlnfiswii cBany f-Nthe -£8pegbi hgBh L

may be Q- |inked, at 0Sj.
st ?/uct ona I?X %t}){eghgﬁ(%g 88 (igréagl 3‘9‘5}8@@6‘% azg?enyl or alkynyl,
| eavi oD tiRéxy,| N GIR, r(tmNsdes Cc“Hchngouﬂﬁin)mC(O)OR“
wher ei n

anc m—(C%bZ@h&%ﬁ?ﬁ-n(g%?ﬂcy( Hs NGB pude s NER(acy),
WY@E'@na‘?“ 1S ant gliy CEE?HC'?EA CHEN(CrE) 2
é( ErB ?;_h ALC)) g’@q%%%*ﬁ 3,% ﬁTé chf ﬁFﬁ% S5 ,Bcgpt@%iw substituted

hal oal 1, -CH,0H, -OR*
“Qal S ptl?é—‘lgg %‘“Fét@g?%k%%%ﬂﬁ% p)]ﬁ%% N ;&2 ( i
-(C) m@ NHF@@Hﬁnmez@(RCfOO) h@m@m aryd( OF O@(lOl)O@c 3219 SR

an option car c a a

rrenbgrégjm ﬁ%)%% (?ag&ﬁe/rglgﬁ‘p Y a C3-7

cycl oal kyl am no) an optl onal |y subst i tuted

het &t 09,03, 80 §Hi,CHOH, @thaiogﬁ@nﬁeﬁhé]@gmm ocyclic

ring having one or nore O S and/or N), an optionally

subst it aire -0t oF Otiatdgeh! ypi cal |y a heteroaronatic
ring havi ng one or nore O, S and/or N atons), a C3-7

cycl oal k CF3, nercapto, optionally
subsetaf?lfﬂ{ r%ﬁg%eﬁﬁgowg{g 12 al koxy, C2 4al kenyl, or
N, o SRR e K g s
di (Cl- 4 , | | CHNH CHNHCH,
o phospﬁé%ﬂk Jg)ladgdlhoa% glr:g%b(l\{ }gizu@l\lef%mn%ﬁo- a0 ’
t ri phoSPHa(EHe)k, SHSG‘)Hb ihalogennteh olqyh aalkoys deffu @(A s -Br-ethyl

02011 1 BT Bl B0 ) el Y (A Wil iy, iy

O aryl ahisyficysyi! f(@‘%é?1 G((ngRé“ -'@Ha@iﬁBQU@W%&dyﬂ)Q ”@(aﬂmﬂ O(IOWCT

0- benzyl, e ein t enyl group is optionally

subst i alkydd va(h]kgmsé),or Cﬂmr e helogen,i t WRes abHdes cfFHIGNHR",

|00t b SRR NI IO QNR Y o Car

- S(al k%wbalk BRind) r@idl Whetesiid optiathl Qubstithsonsf onyilkylaralkenyl
i nked I|p|d i ncl udi ng an O phosphol i pid; an
i nkeud/aniaHomzk gy b oTs OF REE Iaaéqgffahmiraw argjpo, alkoxy, or

I

l'i nke tid r..ot her

Iink@gqﬁﬁg’ %%JFl%g?Kéﬁg%@g%g%%ﬁ%ﬂ#gg@fﬁg group
that in vivo provides a conpound wherein Rl is
i ndependently H or phosphate; each R4 is independently
H, al kyl, alkenyl, alkynyl, acyl, aryl or aralkyl;
each R5 and R6, independently, is H -0OH -SH -NH2,
-CF3, d, F, Br, |, optionally substituted al kyl,
optionally substituted al kenyl or al kynyl,

o
O
O
O



-CH20H, al koxy, CH2F, CH2N3, CH2CN, - (CH2)nmC(O) OR4,
-(CH2) MC(O) NHR4, - (CH2)ffI C(O N(R4) 2, -NH(al kyl),

WO Njoalokopp) 2, - NH(acyl), -N(acyl)2, or C3-7 PCT/IB2005/002768
cycloal kylamno; R7 is H -OR1, -OH -NO2, -CF3, -NH2,

A, F, Br, I, N3, CN, optionally substituted al kyl,
0pt R%g aﬁd w% e)%héxt ?&Eﬁdh@bdfrﬁ&y lato t@knkmydmyﬂhey Bfe attacliéd, form an
, al koxy, -

- OC( O)c(pt]ang:lly sut@@‘(L@cha,tcaﬁklyp Ln&@amr mﬁﬁk}rated ring that

(CHZ) ”N{)&ﬁ@m%hﬁ ongr yo(il %%k{%le%%e n(%ﬂ )ngeéte@ fiom the group

C-CH db!‘ns&ﬁg’:\d)ﬂgmNsﬁBh mis i ndependently 0, 1 or 2:
R" is H OH SH halo, optionally substituted Cl-4

o Pk R 0 SYISE LR etk K it T T

CH2N( OH3);2, CH2OH, hal ogenat ed al kyI al koxy, CF3
C(A) 3, 2-Br-ethyl, CH2F, CH2d, CH2CF3, CF2CF3,

C(A)2(A) 3 hal oal kenyl Br - vi nyl ,
haI y

| d
acyl), - "‘Pky%’%@(l Sy kyﬁ@@'@é X Q‘éﬁ W gmembere
hal ogegarbodyCl ringHar an( @ﬂ@nﬂﬂﬁmbst}m@&@qtm@m)eg typically a 3-7

05%2&39199%5'%%&%&%@?@% %ﬂé %20;1‘ (5]%5? 631%%1{‘1/?11}}11 that forms a

on al k lroﬁiﬁ%gmg and/ or al kynyl may be one or nore
hal oge é:r oxy, am no, aI koxy, or al kylthio groups

Cogdt’ s, ﬁﬁat ST B0 O Ricendle, Mtomyl, Br-vinyl,
at t achggb, dign m@(@) 5 liegalCD)exlosiet talktyd)] B)(adyd)) -O(lower acyl),

7-menbered saturated or unsaturated rin

opt i ondd(lkybayOtaver alkalo roﬁﬂ?eéyaepgibog%@n%]%@eﬂ\é%@%‘@er alkyl),
fromt r oNp ISt | f dor P; except that
rs s, ORCRTS NI SD by AT O
Formulae | and Il - MII; is.an o g@lﬁ%3
subsd] tﬁlﬁp@éﬂ@é’ﬂm@ g ﬁi%%ﬂlﬁ%m%%s’flc’ fed
carbocyclic ring, or an optionally substituted

Clhii €3:0cy T, ust pPelamn I Y, whedeint theldse issomhmat.ocycl i ¢
ring having one or nore O S and/or N, that forms a

CEM 3@ nuckRQRL @? clafin 13 Swl'férelg’fhe fabnfhaAiddhuméal o,
azi cyano, C2-6 alkenyl, C2-6 al kynyl, Br-vinyl,
2-Br-ethyl, -C(OQal kyl), -C(O Q| ower aIkyI)
-Q(acyl), -O(I ower acyl), -Q(alkyl), -OQ(lower alkyl),
-(al kenyl'), CF3, NO2, NH2, -NH(lower alkyl),
-NH(acyl), -N(lower alkyl)2, or -N(acyl) 2; and all
tautoneric, enantioneric and stereoi soneric forns
thereof. Claim13: The use of claim1l, wherein the
host is a mammual. C aim 14: The use of claim 13,
wherein the mammal is a human. |11 d aim15: The use of
claim1l, wherein the conmpound has a structure of
Formula (i) or (ii); Aand Bare H Vis N Zis QO
and YisNRR'; orNR Caim16: The use of claim 15,
wherein Ris H, Cl-10 cyclic or acyclic, branched or

unbranched al kyl, optionally substituted with am no,
car boxam do carboxyl ate or

111



al kyl am no; a 3-7 nenbered carbocycle or heterocycl e;
or a functional group that dissociates to provide the
whaweoeze Ris H selected fromthe foll ow nBCT/IB2005/002768
structures: Caim1l7: The use of claim 16, wherein
each R and R' independently is H, C1-10 cyclic or
Cmﬁml i ¢, ThE aschedaia] 1 1URTeR¢A fercoxtgonhd had & ethydture@f Formula (i)
kynyl . O ai m 18: The use of claim 17, wherein R" is
R "of§)H, OH5 SH, hal o, optional |y substituted Cl-4
al kyl, optionally substituted C2-4 al kenyl or C2-4
al kygngﬂd,Bufaﬁr{,et he optional substitutions on al kyl,
al kenyl and/or al kynyl may be one or nore hal ogen,
hydgpoxyg. am no, al koxy, or alkylthio groups. O aim 19:
The use ’of claim 11 wherein the compound of Fornula
(i) or (ii) has the structure: or a pharmaceutically
5 accg'ng)olaE salt or prodrug thereof. O aim20: The use
of claim 11, wherein the conpound of Formula (i) or
(ii Wisé‘ﬁR’tR’l’eosNRuct ure: or a pharmaceutically
acceptable salt or prodrug thereof. Caim2l: A

ClRRATdrac eyt of ERRAYS! WhsreBORTS BSi1G, aycmmm(wmioobranched or
Formula (i) or (ii) havi ng .the structure:

phannbreachedcedinylyontionally sisttuied With Amicy &?-f&’@xiﬂﬁ’é*f’é’a?boxylate or

in ¢ i c

car ety €3 7hbAef LALERGR br oA oR7FRTRRliBnal group that
10 phardﬁmsﬁwﬁes Qa|pr601ﬂBG$1BtbaSél wlonprR sis g, aclesepdimul thé following

Formula (i) or (ii) having the structure: or a

pharsﬁﬁ%tl%{?ﬁ cally acceptable salt or prodrug thereof,

in conbination with a pharnmaceutically acceptable ,

carrier, diluent or | exci pi ent . | 'T

N | W N Npwm
| R" R' yV \"———R" N o) R T R
v N
R —< J R \[( R I

R™
@ , (b) , © ° , @
| r
| 7 \“/ R’+ o)
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\
@ 0 K () and @ .
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Claim 17: The use of claim 16, wherein each R’ and R” independently is H; Ci.1o
cyclic or acyclic, branched or unbranched alkyl, alkenyl, or alkynyl.

Claim 18: The use of claim 17, wherein R’” is R is H, OH, SH, halo, optionally
substituted Cj.4 alkyl, optionally substituted C,.4 alkenyl or Cy4 alkynyl, where
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the optional substitutions on alkyl, alkenyl and/or alkynyl may be one or more

halogen, hydroxy, amino, alkoxy, or alkylthio groups.

Claim 19: The use of claim 11 wherein the compound of Formula (i) or (ii) has the

structure:

O
(/\N N O
N J%NJ\NJKV
O
5 “~
or a pharmaceutically acceptable salt or prodrug thereof.

Claim 20: The use of claim 11, wherein the compound of Formula (i) or (ii) has the

structure:

O
0] / N N
I
HZN/lk/\fN\/l\N)\NHZ

10 or a pharmaceutically acceptable salt or prodrug thereof.

Claim 21: A pharmaceutical composition comprising a compound of Formula (i) or

(ii) having the structure:
o
iy
NJ\\NJ\NHZ
| X
=N

15 or a pharmaceutically acceptable salt or prodrug thereof, in combination with a

pharmaceutically acceptable carrier, diluent or excipient.
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Claim 22: A pharmaceutical composition comprising a compound of Formula (i) or

(1) having the structure:
O
(\NJI\N
NP N

N~ “NH,
H H

or a pharmaceutically acceptable salt or prodrug thereof, in combination with a

pharmaceutically acceptable carrier, diluent or excipient.
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