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invention relates to hydroxamate conpounds that are
inhibitors of histone deacetylase. Mre particularly,

t he [BENAMIDAZOLE DERINATBIES: EREPARAEION ANBLHARMACEUTICAL
contai ning conpounds angppidwfenkor their

preparation. These conpounds may be useful as

medi caments for the treatment of proliferative
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are the 15 protein conponents. Reversible acetylation
of histones is a key conponent in the regulation of
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reversible inhibitor of mammalian HDAC. Trapoxin B is a cyclic tetrapeptide, which is an

irreversible inhibitor of mammalian HDAC. However, due to the in vivo instability of these
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2 conpounds they are |l ess desirable as anti-cancer
drugs. Recently, other small nolecule HDAC inhibitors

whanos/obsaepne avail abl e for clinical eval uati onPCT/SG2004/000307

[ US6, 552, 065]. Additional HDAC inhibiting conmpounds
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t hat” woul'd be expected to have useful, inproved
phar maceuti cal properties such as anti - cancer agents.

SlNMBANBN s FthédtdEis| SMWENREEN 2 Qrdvfdleofﬂﬂhéismﬁé |ﬁm19tor=§' ﬁfa@ r\Mould be
the formula (I

IeQ;\Q/%petdl Oni\%ré%\éggesmveg p%g%%a%et,%lcal pr@qﬁpﬁa|sacq as '@‘T@rcépcf?r agents
Rl is selected fromthe group consisting of: H, alkyl,

al kenyl , al kynyl , %@MWPF Th,_@ Iﬁgbﬁtf@i , heteroal kyl,

cycloalkyl cycloa yl

eensrasese Fflfenrmymventlowowgq contpetiedsc thelformula (1):

cycl oal kyl al kyl , heterocy oalkmlalkyl3 aryIaIkyI

het er oaryl al kyl , aryl Ike%* c cI RLylheteroalkyl,

aryl het er oal kyl , et hetaroal yl
het er oar yI het er o& ydr@ y hy dr@xya kyI al koxy,
al koxyal kyl , alkoxyar ¥ony alkynyloxy,
cycl oal kyl koxy, heteﬁocycloalkyloxy, aryl oxy,
het eroaryl oxy, aryl al kyFemyulagym no, al kyl am no,
g oalkyl acyl am no, aryl am no, phenoxy, benzyl oxy,
30 alkoxycarbonyl al kyl am nocar bonyl, sul fonyl,

al kyl Bllsf seiegted fednkw‘iﬁgrbuﬁp oyisisting Wi H1ikgN\elkenyl, alkynyl, haloalkyl,
haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
aryl, heteroaryl, cycloalkylalky!, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, arylheteroalkyl, heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkenyloxy, alkynyloxy,
cycloalkylkoxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, arylalkyloxy, amino,
alkylamino, aminoalkyl, acylamino, arylamino, phenoxy, benzyloxy, COOH,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, arylsulfonyl,
arylsulfinyl, aminosulfonyl, SR® and acyl, each of which may be unsubstituted or
substituted with one or more substituents independently selected from the group
consisting of: halogen, =0, =S, -CN, -NO,, -CF,, -OCF3, alkyl, alkenyl, alkynyl, haloalkyl,
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aryl sul finyl, am nosul fonyl, SR6 and acyl, each of
whi ch may be unsubstituted or substituted with one or

wWooos/0ss4bst i t uent s | ndependent |y sel ected fronPd118G2004/000307

group consisting of: hal ogen, =0, =S, -CN, -NO2,
-CF3, -OCF3, alkyl, alkenyl, alkynyl, hal oal kyl, WO

2&&5&@%&44%19@3%&@ QQ{UchiDQB 07cy3|oa||'<‘y'rl| 0 @ch%'ﬂééhT heterocycloalkyl,
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diptareasy! ?Al@\f‘ry|a@s@¥v'oxaﬂeta@w%yékﬂam9| oapy'ammo aminoalkyl, arylamino,

%tf@fyD%MMsQI&HyE%WI%nylaé mﬁﬁm MR RURSHYY | Pioalkyl, alkoxyalky, -

SRR OB R AR SR i ard o

Rfenyl, al kyl sul fonyl, arylsulfonyl, aryl sul finyl,

am n0§u|ésl“ Qawﬂmngﬁglg@%co% é&éy&l Eﬂy ’nalo k’le.alkfnyl I:@kynyl,
|h§'°§ Viecthapakenrh t Heterativh  covnslaksyli ngcyo*balkd}mw hahetgenycloalkyl,

ﬁe@dcycl@éll@‘]b/' aryﬁI |ﬁ¥t@bﬂa l, JEQCIMy%ﬂéykyheterbfébcq’@Jl%%W' ' arylalkyl,

R‘SE%W@?JQ{OM I?E)/’?a'kenﬂet ercéieééllfyg%tq{%‘ﬂw apgterocycloalkylheteroalkyl,

h'etemao,dhqltérpalkwd mhktyéfoa:kily: hydhﬁyler ng@JyalaMkybmb)lwl alkoxyalkyl,
ro al ke

B, P ELr B BLY conBhkndal vy Freearioatugry. e,

Heteerendexy| harviakgexyky mingyr yalky@mina akbkojioakyldr asylamino,  arylamino,

eV R y@énlﬁylbxy @d@XYalk e oaI%K( |me<3ké$88$§9?rs>6|fonyl alkylsulfonyl,

| k
7 'SF'Kr&y)éy%%i'ngﬁf &VSU'%W PB‘WS“'@BY'h%'? e%/’lﬁiaﬁcyl 68§h of which may be

amydbahtktyéb @x Ysubsifdtadwitia by bﬁﬁbf&sub@ﬂh&ﬂ@“@ﬁbendenﬂy selected from

N e L e

@pkylkgumalmﬂwnyl halpakynglu héterpalkyl, eycidatkyl, tyaydikenyl, heterocycloalkyl
%éﬁél’o%%kgdll(é}ﬁbl aiThOR4hi A a’rgxy %oﬁafiylaglﬁx& %@é&ﬂalgﬂ,eall&orxyaryl,

unsubst i't'u or- su
ﬁﬁP’éthfGEf?M't uerdkenyloxye periloYIPYY. sel exclaatkylpxom  tymioalkenyloxy,

GERLHRYSIEHIYIoxY, | n%éﬂérocyh@blﬂé]ﬁ/lbx =0, arjiSy, CINeterdg%xy Cng'ylalkyl
-h%% Ii\h‘(ygw %I E}eny 0I k%ﬁlg\%( 20 ha|.| oal kyl

RRFEAMENNY | aVEIYVIORY- ik GMINO:  Fliotaming | peYlamipg.c|agnqaly!, arylamino,
ylwnwaalwbnyl mlanfomycanoladshwdnyl ambelky Caikdx9ak\k eOPOH, -COR®,

@Rheéﬁrgf\wy R® Mcyp(y, hydr oxyal kyl , al koxy,
aIkyI al koxyary al koxyhet er oaryl ,

Sfﬁe‘n 1 oxy, al kynyl oxy, cycl oal kyl oxy,
cycl oRi |k%6l)él:t§dﬁom teL§rBlPENIsARY &Y, @XYG; alkyl, and acyl; or a metal ion
qte§ (ﬂz cl ken lox | oxy, heteroaryl oxy,
R ‘%)/'F lI’{‘g'tc ?7138[‘?3//1”1 aryl al kyl oxy, ami no,
al kyI Xanay, arathel Sfmerm diferannaad il indepeydenty Q@ect%rom the group

gbrﬂsfnsg&%'l?f I@l h%(lh A Eyl NOar sub%yl tkyl, %}nofj:\%kynylqualoalkyl,
hgp@ken_ylg:gdwamaiyraﬁw hetgrpalm =cycloalyl, | scysledleatybd Heteyaeycloalkyl,
h&@ro@ﬁdﬁéﬁeﬁﬂr@ylsﬁété\ga@f hYdrodyLh dyo%yélkyhyélkox%ngko@gy Jéyl aﬂ{oxyaryl,

auErak Lon S from oo
Fhoxxhe! ﬁ@av are ' &me @r‘kyBY'?’erren‘fW@ﬁ'{&Y'@W@ CVC|Oa|keny|0Xy,
heteepysitciéibky seiemmdoélmmome gfqﬂdid? Cﬁ&éﬂoﬁﬁylo&ﬁ Of arylalkyl,

%tﬁ@%i}/%?&ﬁ é?rgg[wklﬁ'(){,\logmmp o aq%ixgﬂ'wo ﬁ%’l Xcky ﬁwnoalky "arylamino,

het er oal kyl , cycl oal kyl, cycl oal kenyl ,
het er ocycl oal kyl ,



het er ocycl oal kenyl , aryl, heteroaryl, hydroxy,
hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,

w@bdosxydaet er oaryl , al kenyl oxy, al kynyl oxy, PCT/SG2004/000307
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cycl oal kyl oxy, cycl oal kenyl oxy, 35

het er ocycl oal kyl oxy, heterocy£l oal kenyl oxy, aryl oxy,

restfenyb aaliwlssfonyl. aanylsalfdayl, | amihesuoryhlr grhiabddipll,, alkoxyalky, -COOH —
w@hkyé@pw s@rrs@ﬂoaop@ | 854 Rrp@cy! am no,

am r)1oa 0% %% am no, V% §|rFJHO[';’)QQO|38447

pPCT/ SE2 (D aseRersBom4he graup Riopsisting| abyHsalkl orlenyl, alkynyl, haloalkyl,

aHeyareailyf, 0NYdyclodIkyINOS HetérBYtloalkM N@AYLKY | hetéth wyalcwmankynamyl,

'ﬁ%ﬁm%’%W@M%@P%fef%&ﬁ"%%"%g?%hpongnglcgt| ng of:

. H, al Egth Ralskedependealik yeigdted fnarh tiad grglip corlsting OiaHk}ﬂkyl alkenyl,

%hﬂ%é@éﬁkyl h&%t%%ngﬁdcgglkgfyﬂ\et?r@%lga\kgI %ﬁ Rg\e%ary alcl@cralkylalkyl,

cycl oal kyl al k eterocyc ary

H‘@feé?%ﬁ?%yéﬁ'w Ry, aegeroan@#@harmsaqyls i ndependent ly

sel ectgéh RY @ﬁhdéﬁ@nﬁnwlﬁelé‘c@&ﬂr&ﬁ k{09 rBlip céﬂssﬁrhd(bff{ H, Iié I, alkenyl,
al k het er oal ky cyclo 1,

r?é'&@?y“&}’é‘l"a‘ F%?%%awr challhgt ’éqi%fa?vyloa'kwywloh?twpm l@yq'oa'kylalkyl-
Heteercpdgalkyiediyk ahyielikyy Iheteeoayglakykatid, achiet er oar yl al kyl and
acyl ; EE@FIQ’ 5?1 f-'Z rE%ggpﬁggpeelﬂﬁér}ﬁ%ﬁgle&%%?rdm &%g?iotula %orgsls%ng? of: H,

conS|st|n
14V o alkraM. a'mylehwlm|hete¢qu1ybav¢tqalkyl heteeropdgalkyd ainkyheteroaryl,

aydldalkyliiy e ﬁ&@foﬁ*eloa‘ﬂé{t@ik?laé&hﬂk?{ Ké{éroﬁrylalkyl and acyl:

het er pc aryl al k éteroarylal kyl and
acyl ; Elfyas@l? %Wdh?{émﬁﬁ’ %0’1?58?9 ‘andependent ly sel ected
from the ga)oup Leopsil-gt-i ng of : H, al kyl, al kenyl,

al kynyl , ﬁglkyl het er oal kyl , cycloalkyl,
heterocycloa yl, aryl, heteroaryl, cycloal kylal kyl,

het er ocycl oal k)QYalSkfw C1s aalkl, adrkipbalkyh ebeseroaycidatl ik el cleamdl, aryl,
acyl 1S Lar%N&(yS&rl @ér@%‘é%ft \nﬁc Z%Cwﬁhﬁ&lsﬂgﬁ?&tfzd one or

a) - Vher ei n

het er ocycl'l?:%ﬂ3 KPstityanty wa?wpenﬂargﬂ'ectedam dhs geup consisting of:

het er oar ylhalogaly, =@, =8hiaN) -KBY, -OF,, COLF .0 BIﬂ*I' AkeiP 8k a)«ith%alkyl

one or 20 HIRER e bstltlu @ |nﬁl g g sel ecte

from the grodp.Qonsi r%ﬁ?aﬁ%! f: Neealdn, —3(9'03”@ - C¥gloalkenyl,
-NC2, - CFheter@grigalkyl kWe,teredykleaiyényl al lagyny | heltbibml Ky hydroxy,

hal oal kenyhgr X |
csclogal Eg?&;@‘k&? elrmgc C Qﬁ@ %ﬁgﬁg%@)rl 0%02 @eg?fgéquwkenvloxy

aryl, het oy, h;%?'@%&'gb"oxy hydﬁwgaﬁqekmxy al keseygcycloalkyloxy,
al koxyal kyﬂetercﬁiy&wm&wky é\lyﬂéﬁv(ylh@ér%@@;()y | ary%‘kble%é?ééf'ylalkyl
25 alkynylo§¥ | cIQaI cl oal k XY,

het er ocycPOATR4A x \6gmine. P%l‘?ye '%ﬁm"@ﬁyy' ayiaminey sulfonyl,
het er oar ylabkylgylfoayly brglskijdnyl, beinesuienyl| grhikyalkyl, alkoxyalky, -COOH, -

aryl al kyl @A) Rf'-Bmdzﬂ;{s &Ky, %‘?brﬁﬂ?ang I am no,

am noal kyl, arg am no, ¥<yl sul fonyl ,
aryl sul f onyI B felscipd 6’ﬁ@ﬂ|the anumoeﬂSisyhg ofaﬂ:k@gyﬁtykyvhnch may

-COOH, - GeQdubSally- %ﬁuted Sith o 0r m u@?\q%ﬁﬁs}/ @eg’&dently

L' is sel eclt d fro 8rou consi sting
al kyl , whi*¢f° ﬁ%ﬁmt} 38\?96‘ SR%igtipg §ﬁt5’§t°9t3fmt-&j W tGNioN®2; alkyl,
or nore salisty, beyamiso,iand elRgadmbt | y

W is selected from the group consisting of a single bond, -O-, -S-, -
$(0)-, -8(0)z, -N(R®)-, -C(OIN(R®)-, -SO:N(R®)-, N(R®)C(O)-, N(R9)SO,-,
and -N(R®-C(0)-N(R")-;
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selected fromthe group consisting of: hal ogen; =0;
=S; -CN, -NO2; alkyl, alkoxy, acylam no, and

w@bdoghzaauno; Wis selected fromthe group conspGL/sGamoetn03o7

a single bond, -0-, -S-, - 35 S(O-, -S(0O2-, -NR9)-
-C(ON(R9)-, -S2N(R9)-, N(R»C(O-, NR9)S®-, and

- N( R9) - C( @)- N( ReCy-L!-WaAB 2005/ 028447 PCT/ SG2004/ 000307

5 b) L=Cy-\hear nL2 Wherein, Cy is Cl-Cl15 aIkyI

am noal kyl , Ret'er ocycl oal kyI cycl oal kyl

aryl oxy or het @ryoﬁrél -Cisalyl, oemifaalish h%i?m@@' ﬁwi cwelpalkyl, aryl,

substi t ut eﬂyueneorometeréarvp Ry SHRAIA tnu@mesomﬁﬂage@u@m&tlaa one or
selected fromt he up consi s =

=S, -CN, -R@8, sub ndgntﬁ/ gecéﬂdkgﬂmto ;Pwn%nsstmg of:
hal oal kyl , haldgah,0a0, k‘-@lyﬂ:N NG)L O&FkyO@Fa alkgit alkergl, laWynyl, haloalkyl,
cycl oal kyI q%ﬁ&h al kﬁé]é’%lkyny}lhet ﬁ%tg%ﬁ?lpﬁ;gi/%dxa%yl, cycloalkenyl,

heterocycloa
hydr oxyal kigterogye @'kxl a'hﬂt@ﬂ%loﬁwnyl al keoyly ardteroaryl,  hydroxy,

al koxyhet efyasyydixyl, %I%@Eéﬂrl]@kyalkyl%IWYLIQ&&heteroawl alkenyloxy,

cycl oal kyl | OX eterocycloa

het er ocyclag'%\%wg’ﬁél o>®'°'°%”‘%’i¥xy, CheeaegUP M oxy'"'e){erocyc'oa'ky"”‘y
aryl al kyl , heterb@rioalketyiixiky b:yloxw ybta}olepylcﬂy,y ary&dikyn Oheteroarylalkyl,
al kyl am ng yl am ,

sul fonyl , né?‘ﬁ%)@n%rﬁony ary su ? %’I%"ﬂ'g%rﬁrlkﬁbgmlafmd?ﬁllsy'fonyl’
am noal kylalkYﬁUKWyaﬂrﬂﬁ}JlfonmmSL@fO) CGREnoaliGORMKoxyaity, -COOH,

- SR6, %WRQC@@R"’ 184, LSRGE@R%daJc the same or
di fferent and i ndependent | whi ch

al
optional Iy subé-t PE‘ Fegredie g?"&*‘n%r %ﬁerﬁqj@gdmg§qqegtéyn¥s—05 alkyl,
i ndependenttigh edye 6 esbtibhalgn §Ubstitgledupitic dhei St lrﬁtge Odubstituents

hal ogen; = ani _
al koxy, ac;%egﬁn%negﬂgér\l%e ?Wﬁ theg&b\x?n%s@glogg? %8‘%'} r8 7S -CN;
t he group -8@sCEs rPgFoiiky, qlkqxgl @ylbmm and glkylampo; - 20

Elg %5 ,C( E))S( O 2( i%vg TsN(eB%t)ed ’from% 3n5|stmg'39lea\|g I)-:A'bon -0-, -§-, -
L=Cy- ( CH2)$HPW %3? Er e NIR° -250(@2)\‘( 3%21‘%%\1 NR )lO) N(RYSOx-,
am noal kylandh-el(fe"r)-@@m;m@a‘bkyl cycl oal kyl, aryl,
aryl oxy or heteroaryl, any of which may be opti onal |y
substituted one or nore substituents independently
sel ect ed faom tLACY-{Fthlp-Y¥onsi sting of :  hal ogen, =0

=S, -CN, -NM&ein- CF3, -OCF3, al kyl, alkenyl, alkynyl,
hal oal kyl , haloalken hal oal kyn heteroalkyl
cycl oal kyl , cy@Yo ?@%‘gyla'kyéoa'ﬂ'é?‘%% chgﬁf?re%l@ﬂky' cycloalkyl, aryl,
het er ocyclabﬁb*yemydatereairyll anmhet @hlétamdy behW|6MN,substltuted one or

2?’222;%2{ é)r{%rg rsii;l})gt? %ﬁks %d%&e)ﬁxgr!& Wﬁgr@%%g gfoup consisting of:

cycl oal kylhsjogen, c%l—@a+%n§l0®x9fs Fe€esx elsylcalioaxlyk wlkgnyy haloalkyl,
haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
alkynyloxy, cycloalkyloxy, cycloalkenyloxy, heterocycloalkyloxy,
heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -COOH,
C(O)OR®, -COR?®, -SH, -SR®, -OR® and acy!;

mis0,1,2, 3, 40r5;
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het er ocycl oal kenyl oxy, aryl oxy, heteroaryl oxy,
aryl al kyl, heteroarylal kyl, arylalkyl oxy, am no,

wa@bdoghzsreno, acyl am no, am noal kyl , aryl am no, PCT/SG2004/000307

sul fonyl, 35 al kyl sul fonyl, arylsulfonyl,

am nosul fonyl, am noal kyl, alé&oxyal ky, -COOH, C(O OR

5, -COR5, -SH, WSR@JectedRBmethel gmay konsisting o0 a sihgledond,-04 -S-, -
or 5, WD /0 7 07 Sen.
sel ect ed @@1 % C%ro'\g E’EBCongf\‘ﬁgﬁ §1¢§ng§ Néﬁéct%nz\'m )SOz
-0-, -5, a@ﬂ(R) @(@f R5 -N(R9)-, -C(O) N(R9)-

- SO2N( R9) N( R9) C( O) N( R9) S02-, and

-N(R9) - C( d) L=L'-WL2 L' and L2 are the

(RLD) -
same or 4)f é‘nE \anld i ndependently sel ected from
Cl-C5 al kyI wm‘ el egre bhe sapieiod disibleyit @wbsdépgm}eady wlf:ted from
or nore subski n ted fromt
gr oup con:(? Stbl EMQ %ﬁc%hﬁﬁ%@%ﬂﬂ%@ﬁ;} g'@%ﬁth ONe o\ pre subStituents
- CF3, - OCHBdepgnggptly S%{Mﬁs&fgpm the groupicrosistiab kf IhakrpeTo =OVS; -CN:

is Zel egt atsuofé T-@p,t- b@FQEWJﬁhm&?%c%hm Akyldmigd;ngl e
boc?o) Ni RE)) I %f,\?@k@ged froN(t ?@(Jb):onsqq(l@gs %@gle bo%oo- -S-, -
-N(R9) - C( (S)(OIN( FRO)-; NHBS)aH@(CRilG?"EI SOINER$AMERYC(0)-, N(R%)SO,-,

dlfferent d ident |y selected fromH, C1- C6
al kyl , ﬁ?oé@&ﬁ@%m C9 heterocycl oal kyl, aryl,

het er Ba?'}ﬂ R™ afejhgﬁm Oramiﬁfeflsn%e@emdmemeallkwectexﬁobm H, C+-Cs

| I n e d
amyll ; CZCLSc@ckfallkW @4139 ée%%oc&%c;ég@é aq&@ ﬁédﬁg%%%malkg || and

B%Eo fet"fyf ﬁ?%ﬁcyvm th one or nore substit uents . .
I ndep2nsi@nsihgle bead ectiedelbdtemfrome-qQH,QUEHEOMS| STHETH-And C,-C

I i N acce t
gt osiffeaol BASIRRNES Ahind Bhe Yor ARSEPL ARl EerdE sonengenty
selectehtiama thg afogp gansisting of &:-0. @kyl; & Aphaimazeltinhlly accéptble salt
tREreof.

One suitable genus of hydroxamic compounds are those of formula la:

R2{/ 3:]:4/5 et k ~OH
R

Y
R1
Formula la

wherein

R' is selected from the group consisting of: H, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalky!, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, arylheteroalkyl, heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyi, alkoxyaryl, alkenyloxy, alkynyloxy,
cycloalkylkoxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, arylalkyloxy, amino,
alkylamino, aminoalkyl, acylamino, arylamino, phenoxy, benzyloxy, COOH,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, arylsulfonyl,
arylsulfinyl, aminosulfonyl, SR® and acyl, each of which may be unsubstituted or
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1 Formula la wherein Rl is selected fromthe group
consisting of: H alkyl, alkenyl, alkynyl, hal oal kyl,

wQ@0sabsaat kenyl , heteroal kyl, cycl oal kyl, cycl pet/kergkno00307

het erocycl oal kyl , heterocycl oal kenyl, aryl,

het eroaryl, cy cloalk | al kyl 7heterocyc|oalky|alky|
%J,byt’tlgpcp(ywlth p@@ Mo PR éplks};lil entgr Wi%qq@gﬂiﬂy selected from the group
éb%@lbtﬁ\@dfyﬁdkfgbﬁrﬂaﬂisﬂCNa-II\szh@F@@@FK)HIkyI alkenyl, alkynyl haloalky!,
rr,??o& gwayc'ﬁglg% E\er eorgaél%(yﬁ Oxgycl%glﬁ{ggi " gl g te%{Aoa he%t*dcycloalkyl,
iailtémowlaalyényl amme;drw hyalFdgy.rhytoxyalkyl, caﬁ@ky)aallldowald@kyl,koxyaryl,

ar y %%,oal ké(l'( béx ar y%ﬁlzﬁﬁdoxvet erc%\BéﬂkﬁBW cycloalkenyloxy,

['am no, “am noarl k
*S?é‘VP‘a’ﬁ’Pﬁ'bV'o’@(ryl aﬁﬁewevd%@ﬂﬁw berviyy. oxyhetemmoxv arylalkyl,
radt&@wslaylbw&kw@lykyéra% n@tkanémﬁyl acyrauwlufoo né(rhl.noalkyl arylamino,
alf lfloﬂ%{ 1 (}4 i ?;’ln F%X b QYA I, alkoxyalk
%ﬁ‘%} Tk iabiaed aﬁP( Y 3&¥~r8’%(§ nyg Q%Sd’ %’2:‘/ "" BRIy, lkoxyatky, -
WOUhQﬁ@}pRﬁe—Q@%ﬁu&t iRt €R°end 91,2005/ 028447
B /_§G2004/ 000307 7 substituted with one or nore
substituents independently sel ected fromthe group
consifetis ﬁ@legpd fieq) @g@ﬁoup_@nsmgug ofcid. hajqgen. alkyflkenyl, alkynyl,
he@ﬁlr_k@l, ahehé’dlken?ﬂ k eitdroalidll, KY Bydioaldyl ogjcloglkenyl,  heterocycloalkyl,

R PISRRR e e SRR cpisrerBany ) avakyl
faateybaryllaléyler Oaif)ydalkeriyydr ooygloalkRylnetencgiayik y | heﬁrmmyalkylheteroalkyl,
@tﬁgé?ylﬁétlé%labkylal ‘éﬁﬂﬂé?efréldlk | 5h?d &foytﬂgér%%%b’ | \alkoxy, alkoxyalkyl,

eny cyc
%WV@A’I k@iffﬂ‘ a}lfm becy@fc@alkk'ij/@@xy heterocycloalkyloxy, aryloxy,
e redrpeMe | @@bh@l&)(‘} OX¥hinodl Mk@ino, N ednaksxdyl | 8&M¥amino, arylamino,

@{ ﬁl%%laﬁ‘g%bx éﬁéﬁ]ar éx@%ﬁ%&qﬂ&aml%q )éﬁ){l nﬂﬂf]onﬁ alkylsulfonyl,

gkyisutinyl] arylablfoplls aryfsolfipyl,, anzimoslibanyf SRY land acy,| esiah bf whith may be

S5 G Y i ol AN iy s o
the arowP Serwing @f eloaeR. 176, GP oG CWRis SE+ rigCihs alkey, alkenyl, aikynyl,
Iﬁhﬁﬁaﬁ)@ﬁlhaloalkw haﬁJafk?riW |hete@$éﬂ§»§lmblyeloalm|@albglh(ényl heterocycloalkyl,

t
B gk A el ot ey, gy ko], atkoxyany
dleixghratdeparyl, cya:lkemlokyl al eikinyldxet er aysicdlioddxlgy | al dyyibalkenyloxy,
t |
Hpaeiilyipnt'c, RERRABARIonR YpRIETY heteroarypyy | apjato
’Fﬁé@fé?%'a'm IﬁY'é‘l‘ﬂ@kaﬂ'm'"‘ar y!lkmlemépoaa%ammwdarawyalkyl arylamino,
Jamslrmwlshwdnyn a«lylsonaﬁyn AmlrexiiBh YdminoaldyK QBRJaY, -COOH, -COR?,

RS ERCS SRT R 2 W eyt vl oxy.

amfl=dl; kyl oxy, amino, alkylam no, am noal kyl,

acyl Qe ol o@rﬂhgg ouR]QBﬁsnsQﬁ of: REBZ %1% |har|%C£!;J| or a metal ion

al koxycar bonyl nocar onyl ' st
%ﬂlq@gﬁdéwmﬂwm ca'@wrmyqnggneﬁwmyl aryl sul fonyl
aryl suéﬁfd Y¥te thaBhme S bifrerayt and%?@m@epenaemly seRRRH f.fesfn the group

O uns tute ubstituted with one
PSR oeot, b BN e N e RFE Avh cAksav AV Frdoalkyt
mmmnﬁonhalsalkml of hetdnedikyy) e ngycle@kyl =ScycldaikenyINOReterdclrdoalkyl,
bclpioB L ey, Bl kT yorox P Ay oy, akoryary
%WV'@?&?’R@MWI ‘HEQ’UIO%%yCI glyniaxy, heyeealklayoal kaelgalkenyloxy,
Iﬁa‘téfbcycbﬁlkﬂé@ar Y heteRygHidaenyIydr OXRIKY |+ heldrbSfidxy,  arylalkyl,

al koxyal kyl , al koxyaryl, alkoxyheteroaryl
al kenyl oxy, al kynyl oxy, cycl oal kyl oxy,
cycl oal kenyl oxy,
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25 heterocycl oal kyl oxy, heterocycl oal kenyl oxy,
aryl oxy, heteroaryl oxy, arylalkyl, heteroaryl al kyl,

warybatdeyl oxy, amino, al kylam no, acyl am no, PCT/SG2004/000307

am noal kyl, arylam no, sulfonyl, alkylsulfonyl,
aryl sul fonyl am nosul fonyl , &m noal kyl , al koxyal Ky,
rylallgm:g@rylalkygxy)) @RMO, - gk-ylamLSRG acyléﬁ@oam]lmamtﬂyl el"ylamlno,

Rafrdnyl ?&ky%&lférﬁfl Ssﬂyﬁgﬁo%sil fd’nﬂﬁﬁsﬁ%ygr%90£w55l§§ig9?é Icoon -

@8#?%0?(2]% %F%R uiifR n%@h%‘? DRR X and Y are the same

or di Eéer Bhiis mdepentientlyndapracaM ks §r@h.@%b@§stﬁ1§qm élkw, alkenyl,

%&%@’hagﬂ Lk‘ II ﬁétblr&glkﬂyrfycﬁallk)((%@%ocmlgﬁlg’\: W:\lrgzteroaryl cycloalkylalkyl,

thgleagy ¢ a'%aw@dﬁvkyﬁtﬂoammmacwyI cycl oal kyl ,
CyC| OEé&ﬁeRV lis, mB@ﬁe@nH@rﬁM‘-‘ée%ﬂeHVf @Sﬁ cgl'?sf(ﬁi hg%lf kaqkyyl dlkenyl,

kﬁ'&w‘éﬁ’ﬁ@{f'oﬁé%/%&x)afrvy'Pa'XV' d?e%{% %@w oQiY'y'FetefoaM cycloalkylalkyl,
hbleerydiaatiylalkgl, h(yylmWyDNe‘teroﬁMéthBénl@)élcﬂXy

et or OE5H oBTKEngIORY T HISFEBRINY FBEKb pm tsgroup consisin of
atkyll alkeyl, a'W'Z@W‘@Q@&&baR@T b)@@bﬂ@ﬂh@t@ﬁﬁ(]ﬂo&yl aryl, heteroaryl,
hﬁi‘lc%llk%rkyﬂ ﬁét&r)bkyclo%rk)/l%ﬁ%blké(rblgﬂi}’l heﬁ‘éﬂaé}glallk?'a'ﬁés" ap no,

acyl am no, am noal kyl, aryl amn

al kyl SiseisRigH fromtos %rﬂPH ey stingati nosul fonyl
am noal kyla,) aI ketxyLm\Lw -COCH - C( O OR5, C(RS, - SH,
- SR6, - E{ and -NR7R8; Each R5 is independently
sel ect ed from he group consisting of: alkyl, alkenyl,
5 al kynyl ,CyhaCao&hkalky], amamcaﬂqyahktyfo,cy@gau{yoayd(gdlky| aryl aryloxy, or

het er ocyclragkdan arf';}r ¥t vwhh:ﬁt ﬁ%i"’\fey ORUO%HSJ %@E cJ 0}4% +qj more

het er ocycl oal k % et eroary
acyl ; EaclKUegt Liegtsu pedea %qlgﬂt@efr%tr@ogrwpocmnsuh@ggofdmgen,

consi st i ngoof=s aldy| rN(ai keywyl -ochy, kéllkW' elk@ﬁ&ho%ikWJI haloalkyl,
het er oal k¥] roalﬁé( Iloal K AN h?t er i%/d Oi

heteroaryi ¢ycloal K gl KW raaliey ycIW&PR@?Y'aI k §ycloalkenyl,
aryl al kyl hehechlwwyl aIHe;elrocaﬂohllmmyll ﬂaﬁ}l Eacdlaterbarand Hydroxy,

32?}8 Ie 2:3 |h . 'h?(ﬂ@%ﬁlgle Qﬁ({b)}ﬂl %fibg&ﬁ(ﬁ afk{)% b o%)ér]eg%?wl alkenyloxy,

het er oal kg lkynylaxy) oaPYﬁWa'kYI"?éY er ow@akbamwv ahgterocycloalkyloxy,
het er oar yh«ateroeycﬁéaﬂk%lnifllsbkyal A?bey h%‘ie%é?ﬁbf@ Oﬁblgﬂlalh‘égalroarylalkyl,

aryl al kyI ha roa E }‘/'L is Select
fromthe §rEUY %°ca éa'BF‘O acé(ba “°c9mLf*°a'W'135.\/IW@Pveonyl,
Cy is Cl- GJIESlailomﬂl arylautfony aérkipibsulfbre, eaegatdy b alklsylalky, -COOH, -

cycl oal kyk O)@jwl CO@{‘SVBPIXBS»RGO R® rb%td%r)gar yl any of which
may be optlonaHy substitut'ed one or’ nore

substituents ilndeperdehieny thegrew earsistinaneftGhe Cgratkypwhich may

consi sti nge @ptiormy Qi@BéIhtuted:thh -o%e brCN\ore NCBstituettsSind
- OCF3, al k ldt%ca* ken |2ue s“independently

al kyl
hal oal keny "gal AI%/?\S?FP C%{rﬁs'&%af I’??‘Pge%ya aal #N; -NO; alkyl,
cycl oal kedalgdxy, adyiercpeydbipgdrkiyd;, het er ocycl oal kenyl ,

aryl, heteroanyl
al koxyal kg J)- "J.I\)lx/kO%é%&éwaﬁhﬁgyo%h%ﬁpe{sr'%'ﬁ g a séﬂg%%fj %; S, -
S(0)z -C(ON(R®)-, -SON(R®)-, N(R®)C(O)-, N(R®)SO,-.
and -N(R®)-C(0)-N(R"%)-;

b) L=Cy-L"-W-L?
Wherein,
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al kynyl oxy, cycl oal kyl oxy, cycl oal kenyl oxy,
het erocycl oal kyl oxy, heterocycl oal kenyl oxy, aryl oxy,

wedosozsauy| oxy, arylal kyl, heteroaryl al kyl, 25PCT/SG2004/000307

aryl al kyl oxy, am no, al kylam no, acyl am no,
am noal kyl, arylam no, sulfonyl, alkylsulfonyl,
aryl sul fonyl ayi I?.osqusoaﬂWI araibalog| Katerocyd damyly &lydiyalkyl, aryl,

- COOH, - - _and acyl. |

i s sel ect edﬁ %’)rgg?ﬁ hEo SBVSE#OWQ&tn?aﬁfgl%s%ptﬂig\g’&'%gtltwﬁ#,O"e or
whi ch may mere wsﬁtum@ﬁ indegandentlyt selestbdnirern tberaraup eapsieting of:
substit Uef}ta‘bfgbﬂdﬁpe:@,deé}ﬁ' No,, 3@F§eb@ﬁt %%fzél%ﬂﬁ Ry HaRalky!,

t .
o Koxy,  ACYARRERS, _aFSHIRY anhrical & EifEbba Ermken

the gr oup tetsrsdysloalkg, Of haersiyebiRedOnd, arylO- , het&oaryk  hydroxy,

39 o o e R S N L SKBR Bk swgpion,

L=Cy- L' - Walkynylptyer eiayclosiyl@Q05/ Ggdaekenyloxy,  heterocycloalkyloxy,
PCT/ SGZOO‘HeQQQ@QIZaIQenyWy' §ryg<y Cﬂigtef%lakj)@xrogmmm Ktbroarylalkyl,

het erocycl oal kyl, cycl oal , , Y
het er oar yl ary'%JhX}m%f a’ﬁHP&ﬁkVWHy”%QCW'P%r?é’I'"P kYl Banting: eufonyl,
one or nmll@lsﬁlﬂcbs't, i ryetirforsyl, i MEMHMtAMnWW%myJIKWWOOH

t he gro st | )
-CF3i - h (II:&g oiensﬁ\;a (gllg%/nrq alC)9 hal oal kyl ,

hal oal kenyl hél e@d kimylthe samesprodiffacgnt, andytﬂepmdeyﬂly, C+—Cs alkyl,
cycl oal kerWHloh ntb‘?t 8 O&ﬁﬁeheﬁl?l &blstltuféﬁt ﬁﬁr?cdﬁ%' ﬁlnlft%‘yéubstltuents

aryl, heter oar hy ro>§]y dr oxyal
al koxyal kyP epav%&i&wﬁ‘%ﬂte faq"k@wmépeﬁﬁtw of HF'Q@?WF@XVS -CN;
ﬁl t<yny| OX?/-NOF%(LCFQé‘d)dKP]J ey, all&jﬂWd@ﬂhﬂﬁE&B)ﬁh@&Mylammo

et erocycl oa oal ken
het er oar yl oxy, 30{4“ y%gfk I(?romhtg? ér°85F§”s%ﬁt'ﬁ§/ B sinde Yo Yo -, -
aryl al kyl oX{9)- é5tPho,-NeR ky+0aml‘ﬂ(89 aewm?ko N(R®)C(O)-, N(R®)SO.-,

am noal Kylangaykgeydonrsyl fonyl, al kyl sul fonyl,
aryl sul fonyl, am nosul (f onyl, ami noal kyl, al koxyal Ky,

- COOH, C(O)(PS, -COR5, -SH, -SR6, -OR6 and acyl; L1

and L2 are)thelsaycHymavf ferent and i ndependently

Cl- G5 al kx&h whi ch may be optionally substituted with
one or LWBstituents i ndependently sel ected from
the gr oup consﬁatlsr@ -©f : altya| angierglkyk; QyeterScyclo@iyl, cydd@iky!, aryl,

- CF3i - OCR3y 0 |<§?meterﬁzlr§ﬂ°§r¥y ofARHLR Had B ? aéb‘i#?ﬁén@éhé‘éﬁd?é’d one or

Wis seI ected fromt gr oup consi s
bond, -0-,MQe substlt@@@ in epeg(i@tlg sele_cpq@ m the group conS|st|ng of

- O) N( R9)h-aloge|SG=2N( QQ)CN -NORCE( QcF,, al((ﬁ@éu%@r alkyrd $aloalkyl,
-N(R9) - @alo'glﬁ(enyq)) ha?oa?kynyl heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl,  aryl, heteroaryl, hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
alkynyloxy, cycloalkyloxy, cycloalkenyloxy, heterocycloalkyloxy,
heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -COOH,

C(O)OR?®, -COR?®, -SH, -SR®, -OR® and acyl;

mis0,1,2,3,40r5;
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15 20 c¢) L=Cy-(CH2)m W Whierein, Cy is Cl-Cl15 al kyl,
am noal kyl, heterocycl oal kyl, cycl oal kyl, aryl,

w@eysoxa4Dr heteroaryl, any of which may be oppdD8&2004/000307

substituted one or nore substituents independently

selected fromthe group consigti ng of hal ogen, =0,

;Si - lC{:I I - NC2, WGFs%Jecte%Eﬁmthabio)db cor&héﬁﬁ@yﬂ a sm};kmya,,-O- 8-, -
al oal kyl , 9 ny,

cycl oal kyIS(OE ?@3’1 Wk )' e@@kﬁ% éc(l')zo '\Rﬁ )&d) N(R?)SO-,
heterocycl%@kﬂ%ﬂyKPOhNgi) heteroaryl hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, alkoxyaryl

alkoxyheteroaryl al kenyl oxy, alkynyloxy,

cycl oal kyl xy,lf§CWHalkenyloxy, het er ocycl oal kyl oxy,

het er ocycl oal keﬁthx’yare fhie\same\or differfetifﬁrﬁinb(de@léb{dently selected from

aryl al kyI S{iqé Nllchalnléynbe og‘a qir%lly sul%\éllt ﬂ% on8 or more substituents

al kyl am no
sul fonyl , m@ﬁplegdiesmv selenyed froam wbsgmupmowstmam heloer 6oy S, -CN;
am noal kyl | rg;g,q , -SH,
- SR6. %Nggdi@(ygjdﬁ%a'|k‘g i@ g(a@"%k‘gar B 25 30 35
WD 2005/ 028447 Vb@ﬁeée@dé@mb@smp gensisipg of asinglethepd, -O-, -S-, -

1;2 OO)m t he 9'5(01)FP -S@)si N(RHY OtO)jNI(\IITOID?S)Qﬂ;@WSO}dZNN((RQ?(O) . H(R%)SO-,
N( R9) a%N%f@@g P"(R“:a)mol “N(R9) -C(O) -N(RL0)-; 5 d)
L=L'- arzi R™ apanitfe samepedifidrentsadereindapendantip seleciertirom H, C,-Ce
inde 15

R O T B SR e s AR Foiay
iPAd@péndent | y sel ected from the group consisting of.

hal ogens a sﬁg|e58nd ofGhselect®Rom ~CF 3, -CHER3 -ClakdM., C,-Cs cycloalkyl,
an no

uH%u%Xﬁ\{tgteg og gatﬁtl l{??dn\ﬁlﬂ’b¥ne orsfnﬁr‘gel %U%Btg %ﬁs w@ependgr%ly se?en}ed from
8(eQroyp coBgiGYrR-of C+- BBY-, - C(O)N(R9) -, - S02N(R9) -
0 %h%@emlcﬂ% Redeptdtie saltgﬂe??oT.N( R9) - C( O - N(R10) - ; R

R10 are the sane or different and are
[ ndependent ly selected fromH Cl1-C6 alkyl, C4-C9
ayietherdriyd of uSérudnipeliRis e/ Bbaadfknd formdllyln:  het eroaryl,
aryl al kyl, heteroarylal kyl; 15 and acyl; Zis a
single bond or is selected from -CH2-,
- CH2CH2-, - CH=CH, (C3-C6 cxcl oal kyI unsubstituted or
substituted with one o ft%sub t ug@,.;s

N

i ndependent |y sel (pgt_%hf |
H

F'v

Formula Ib

wherein

R' is selected from the group consisting of: H, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, arylheteroalkyl, heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkenyloxy, alkynyloxy,
cycloalkylkoxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, arylalkyloxy, amino,
alkylamino, aminoalkyl, acylamino, arylamino, phenoxy, benzyloxy, COOH,
alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, arylsulfonyl,
arylsulfinyl, aminosulfonyl, SR® and acyl, each of which may be unsubstituted or



the group consisting of Cl1-C4 al kyl; or a
phar maceutically acceptable salt thereof. 20 Anot her

w@emsp283i7 usef ul conpounds are those of the fopamba200000307

10

15

20

25

30

35

Formula I'b wherein 25 Rl is selected fromthe group
consisting of: H, alkyl, alkenyl, alkynyl, haloal kyl,
rb@bé!ﬁ%]té‘cﬁ%ﬂh oﬁ@toermadekydmstumymk oaddpghdently cdetemtdde frgmn, the group

het | oglk

TEL S5 BEIS SR - I RUPUBLOBELAE, o Mhons . v
a'ragolauxbmyl thealan@Iar y'qequayqyl a)[yylp@[ky{eny*ycloalkenyl heterocycloalkyl
het &gl"lgé{"(%f %FW%le{@’éaryl q{ymot@)eth%r@ﬁ;léﬂéﬂ alkoxy alkoxyalk?/I alkoxyaryl,

cyc kyl'het er oal Ky het er oa eroa 6\4
Wm@erowdr ox@}lsgnp(lw(y al ngwloxm kof%‘l’ oxy cloalkenyloxy,
Hekehayabkyloxd! K eRatb@sytioakehydxy| 0X¥rylo) cytdt@aérwy*ykoxy;ylalkyl,

gmerorﬁéﬁgg)af}rﬁ%‘%\{?‘?}% amlﬁ(%{o?MynaM%gera%? r]%xy?mmoalkyl arylamino,

aem;fd)rajmaﬂ(ﬂSUMrwl ealrylmb‘onmhgmlgwgmyl }ﬁwzgﬁuﬁwl qmmaplkyl alkoxyalky, -

aq;(égllzi corél kyd ajrenes@nh@ayy;, sul fonyl,
onyI a|ky|su|f|ny| aryl'sul fonyl ,

ﬁ/Slel nyl, am nosul fonyl, SR6 and acyl, each of
whi ch riBy sb@ctumsmbsmetgnm@dc@msh?@ afO(BE/h@Lbadm?alkyu alkenyl, alkynyl,

PCT/ 004/ 000307 11 tlt

sr%?%cfu etl)ﬁI% (?lfel%lep Jie Lﬁfy? ctlo ?(g alc%gfﬁﬁr% mi"u@fz‘erocycloalkyl

Cletsogtioalgeroft, : ahda.l d‘gtanqary:ho cyd&lkquﬂml hyq@zocyclgytg/lalkyl arylalkyl,

hu%?é: iy ! aé béQWlheté}%!al | ky|heterocycloaIkylheteroalkyl
oa

Kenyi h n het er oal k
CWV%{V'R@ﬁW'kY'he?éﬁ”‘@ % ey RyAroxy. hé"{%rf’ 'I oé]"‘i?é‘f]yla'koxyalky'

aélk/dxyartllet %lk@ﬁil()’)ly, h}kdﬁ)ﬂbﬁ(y bg;dﬁ’a[kylyéblykylheteaddyduglkyloxy aryloxy,

eﬁk%ﬁ%}?] aal? E)X?/ara}(n rio Cyclﬁé)grﬁﬁghetn%é)aﬂ{yyl acylamino, arylamino,
Cpfehoxyi lbengyloaxyCOOHeaBDXYGVbbwhla{lwla(muyocarbonyl sulfonyl, alkylsulfonyl,
hﬁ )){?sr ﬁﬂglcgﬁgkllftﬁg gﬁﬁrln\ﬁrﬂlmlfoﬁ?tsﬁp QAd %EXdach of which may be

I
amqupﬁlmt%or ggo)spta’q@p ,thh o‘gﬁ]qﬁd'@qrﬁfpbstlg%yggmlerpsndently selected from

Smlefgwu)slconaétk\yIo$u4afogeryl—,o asylcs\ul mogyCF3 aD@F s ulkli ayényl, alkynyl,

am @?&l f%g%fﬂéahakg yn roa"&%()c\{' aﬁk/)'l ‘i}'f:pg@g‘w heﬁroclxcloalkyl

meterscw@bkemsecbrﬂrfm’nerbw gydmm fydresdy @kl radkosy, ; alkgxyalkyl, a|koxyary|

F&gﬁﬁemg&kyl aﬂéwzyl AAysy r@kl@élk*ﬁé()ly cyc|oa|kenyloxy

et er cycl oal kyl ,
éfttéf%\@iﬂé?‘/%'%kyl heterpeyepaanyiPeal k@ﬁyqu ar g/qateroaryloxy arylalkyl,
hﬁét@rb@@ra}klyu @:yrélkwaw<ybrainlsyla|kylaﬁﬁre;r oaayténo@d Kk yinalokilkyl, arylamino,

aI Kk | al 5
cotiou Pyt Gt pitnesuBO SarRIbH seretimR OO s COR"
heat(ey@Rry y8H e$RY, mﬁkaﬁd acdr yl het er oal kyl hydr oxy,
deaxyal kyl, al koxy, al koxyal kyl, al koxyaryl,
a?keny? (0)4 alkynyloxy cycloalk Iko
het er d&? Eaﬁr‘kwecﬁ@y‘e o&rdy e@@and ﬁgg@e@@%p&*lected from the group

aEcYHs@H@’ bexy, habddno -CR) Mzantnp -oari, nairl kxkeny!, alkynyl, haloalkyl,

G, AR e BRBAS Mk GROF L Sl retroriy,

ahétylosydidatkenyl, arylahdtgrioanyl, hydngy, h)&irquyaugylfajk%/ alkoxyalkyl, alkoxyaryl,

m%M&ﬁHétE#oQﬁ,‘le amkgr%ﬁcg%fonydlkgaﬁ‘gg and,a ch chloalkenyloxy,

uns titut substltu "with
ohetﬁ@m@k@wl@w t udetesoqyplgalkai@snt | yPé®Yect a@ero.aadﬂxv afv'a'ky'v

heteroarylalkyl, arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino,
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the group consisting of: halogen, =0 =S, -CN, -NQQ2,
-CF3, -0OCF3, alkyl, alkenyl, alkynyl, haloalkyl,

whalosatseenyl , hal oal kynyl , heteroal kyl, cycl oab&y$G2004/000307

cycl oal kenyl, heterocycl oal kyl , heterocycloalkenyl

anyl, heteroaryl ﬁdroxy, Hydroxyalkyl al koxy,

iRy alkwsylfonyd| RBdsyieRyl. | aminpsidiivh cpmingalkyy alkoxyalky, -COOH -
0ldseRry -ozK:, -st ksn‘iflaemand th@al kyl oxy,

ﬁgf L%&E?y'!éﬁlféhﬁg%QC §?¢3?%§9r%% cétgéc%uga?oyﬁlaw of: alkyl, alkenyl,

akwlb'lahddyélkyl rhtarcmlkya Dydk&llHyy heteecydiaaikyy laok )etearsiryl agycloalkylalkyl,

j LK I
ey Rl R M BB pey T 2 ROl opy
ani n&eackﬁ is amq@esiwnﬂwse em{#m toeRIup CanpiSngRe: alkgalkenyl,
ali 3o, hal&ﬂ@ aﬁfér@mwl cydWalkg? hatetocycksliefl, aRAl hiteddafy!  dyBloalkylalkyl,

dent | | ected f
oy baly ek A ek e ShseRTRB 808 o hoo. | o
EQBA| aral Rydre eatik edypendantiyyseiected hi@hvomb Igydup conSIstmg of: H, alkyl,

CndI?g %lﬁ)ﬂﬁll haﬂ%lk?glrlﬁe\éé}x |k Ih%ﬁ%a%{]gégrg %ﬂgl o l heteroaryl
evelprikyl@iad é}ewq?cyploalhx}@lszm'alw detsrara I ancta@%bxy,

al koxyigkdydted @dmﬂféygma consigtlng@xyhet eroaryl ,
al kenyl ox

al ky cycl oal kyl oxy,
cycl oal keﬁg/l ox{; @ylSWet erocycl oal kyl oxy,
het er ocycMgetdienyl oxy, aryl oxy, heteroaryl oxy,

aryl al kyl he al kvl |
al Kyl amyno ac§? '9%)6 arry ! anﬁrﬂ&é’k@l mle%%logm v\%mo"’"kyI aryl,
2005/ 02843 \PCP/ sézumﬂ ms@whm mgnpg @ntjnally substituted one or

al kyl sul f gfayd susstidlestd! ih@p¥hdenByisBiR&EE RRY the roup consustlng of:

om 1oal sl RUeL i RO, D SR e e ol

sel ect ed haloaikdriye grhalplkgromsi dtetengplif,:  adykiphikylal keyeioalkenyl,
het or doycl Safiyidey, ) HEleBRdier © 8] oY mpterogpyy hyerow,
5 het er ocdrogplkyl alkkm alkgxyalkgl) R%vaaw}étaéﬁoesmewmrwyPlkenyloxy
apguaczghafﬁgﬂ%x% |%ydld§d@fé§ﬁdenéﬂch6aﬁ(€rl1 ged he@PcydMalkyloxy,
Pal o8l Kyl heRiccesdiRyP. cbipfa TERoaHeRer SU o deieggeraio

aryl, het erym«yy)b(y anyied, atklilmyinal dgylamino, aminoalkyl, arylamino, sulfonyl,

het | l.al

agyler O(ézlgﬁﬁ)(%%llﬁ%lnﬂ %ﬂsmfoﬂhyérﬂ{j%m% J] rrﬁé%@{yy afko F% i egfé)OH -
fromthe §QGR cEPR’ sﬁ*‘htﬁ%f-omanéﬁwl 10 aI kenyl ,

al kynyl', hal oaf ky Iselea&ﬁ ﬁBrﬁ@#zé‘Q’rbup %ls% 8, —Cs aIkyI which may

et or 82%2%»%2%%  EgPntPS VST o cred ShBaiane okpsncenty
acyl; L i seleﬁbdatrbredhé grmptcbﬁsu@mgmp halgéen; $40; $; oCN; -ND); alkyl,
L=Cy- L' C15 al kyl, am noal kyl ,

het er ocyc k§+,ﬂam.}§ aoalaLé?'%%ar yl, aryloxy or

het er oar yI anW l@ﬁelﬂﬁﬁtﬁomﬂ}ﬁ g@@lpdq@m“:l@timldf)a sindis bordut@d-S-, -
one or  Me(®)-Sok) LMERLS.cl @ﬁl@mﬂd% LAIREENEEIEB) Jgso.,

the group consj st Oc; o

- CF3, - ocead MR a{‘f(ﬁehyl aI kynyl hal oal kyl ,

hal oal kenyl , hal oal kynyl , heteroalkyl cycloalkyl,

cycl oal keg Y Jwet\;gr @cycl oal kyl , het er ocycl oal kenyl ,
oaryl, %

aryl, hete roxy,
Wherein,
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hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,
al koxyhet eroaryl, al kenyl oxy, al kynyl oxy,

w@eymbsozd4ky| oxy, cycl oal kenyl oxy, het erocycl oal kyt/9G3004/000307

het er ocycl oal kenyl oxy, aryl oxy, heteroaryloxy,
aryl al kyl, heteroaryl al kyl, 13aryl al kyl oxy,
al kyl am no, ac@ydsitd;s m!ﬁyh@m"mlkyl aiﬁﬁlf%FrYF'ﬁ@ikY' CVC|Oa|ky| aryl,

sul fonyl, ag/ﬁi@ldf%'eé'rﬂ nﬁnyr{y’ ofEWrV&hsMhi‘Be)dpnona substituted one or
am nosul fonyl, am noal koxya

C( O OR5, nmgubsngqnts i en @% sg aeéégﬂm g]g grogp consisting of:
sel ected hemgerd, RO, gsomm m§L(5E3l racrf au&L alkeylablkyryl, haloalkyl,

whi ch nmay fio a bst or

substi t ueﬁ’f"ga'f peﬁ1 %P’))’V se’iI té%%ggdf ro Cﬁaﬁlgyl'gr og%%%lkenyl’
consi st i ngewfacytiedlinyen;hete@cyeisaikengiN, aneR; hetekgaryl,  3fydroxy,
al koxy, a%ﬂir@@aﬂ(?b aﬁ(@g/ 3l afd, %Rox;)égll %Il&ﬁblﬂéﬁér@ﬂylf BREMyloxy,

tS??)) Y OEJ g@&%ﬁ;xm N( Rggloa”g'b%l(g) mﬁ%amenxkggzl\l rj@g}erocycloalkyloxy
N( R9) C( O) heteMN(cROPaHIAyloxy, aargloxy\( fRAgro&iOky, NefRBRY | ; heBSodaylalkyl,

:5(—:_” 'Sézo\évfpé%‘ty%\%gr%ﬂo éymamlrel %grﬂn? kn’\lnoalk?(ri ar(yglarr](noI sulfonyl,
het er ocyclatialskifdny!, eptsutieriyk yamingsuijenyl, @,nqugjkyl @}koxyalky “COOH,

het er oar ylgofsie, orRMisH) -§Rey-dieamPhdypnal |y substituted
one or rmre supst it uents i ndep endentl sel ect ed 81
Iy,\%z alkyl,

the group consks@ithy e the %%ﬁé’r‘ﬁe’%a d gdepgrgent!
- CF3, (x:%lchaH‘aW be adptiemanl , subktitytey | witthalneabk yhare substituents

hal oal k : ] l 2. —a. .
Cyer oal korbier RBRLISKEA oIS BRTh Yoy B BRI, i -sion
aryl, het eNOarQFs, -OFfick alky)., alkoky dcyapab kgpd alkgakiogy

al koxyal kyl , | | o
al kynyl oxy, cy:‘;’ﬁlf EE%E'Q;@ tﬁé’é‘%@&&cﬁ{sgﬁﬁg\’& a ShEBYAOXH., -S-,

en Y,

het er ocycl &) k;ﬁ(@kzy (Fhét QQ@BFoar 'F%X)N (RAF Ao NRISOz-,
het er oar yl N @} HR'™)-; het er oar yl al kyl ,
aryl al kyl oxy, am no, al kylanino, acyl am no,
am noal kyl, arylam no, sulfonyl, alkylsulfonyl,
aryl sul fortyl : anwrdml)rﬁml : ami noal kyl , al koxyal ky,
-COOH, (A &ER - CORS, -SH, -SR6, -OR6and acyl; L
and L2 are the sanme _or different and i ndependent |
Cl-C5 al kyl, i EnCray B oppineaid| eterapstortul é&g%"iyh aryl,
oRe or rmraey|§>byb@rtné1¢tem|s any Bdﬁﬁeﬂﬂd%?tﬂeyo;ﬁlehamts‘ﬁdstftu‘t@dfbne or
the group consistin :
- CF3, oc#§°’eaﬁ“§§/‘ “eq’éﬁ !E‘S%@F"ds’g@ SaerﬁCﬁS 9 'H “é‘? r?“i”g C°"8'S“”9 of
Wis sel ediatgehram=SheCyr-80p -€bnsOEFE, a@;vloalk@vhlarkgm&é haloalkyl,
bond, S( (O R9)

e O) N( Rg)hab%kg@él %loalkyn ng Réte oaNl N( ngscg)gékyl Z;.:}/]caloalkenyl,
-N(R9) - C( @e_tqqemlgyl yh. 5 heterocycloal enyl aryl, ° heteroaryl,  hydroxy,

hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
alkynyloxy, cycloalkyloxy, cycloalkenyloxy, heterocycloalkyloxy,
heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyi,
arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -COOH,
C(O)ORS®, -COR°®, -SH, -SR®, -OR® and acyl

mis0, 1,2, 3, 4o0r5;
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15 20 c¢) L=Cy-(CH2)m W Whierein, Cy is Cl-Cl15 al kyl,
am noal kyl, heterocycl oal kyl, cycl oal kyl, aryl,

w@eysoxa4Dr heteroaryl, any of which may be oppdD8&2004/000307

substituted one or nore substituents independently

sel ected fromthe group consissting of: hal ogen, =0

=S, -CN, - N2, wi€k8ecteddrdrd theadriy onsikticgrof | g siedlé yong, ;O-, -S-, -
hanaIkyI haI ke n e . NneO..
cycl oal kyP©Cky S k%? rﬁ?@%&%oﬁ N@ﬁyf’@(ﬁbb’ NR')SOz
heterocycbo@FNéﬁyC<Mdﬂ§? het eroaryl, hydroxy,

hydr oxyal kyl , al koxy, alkoxyalkyl alkoxyaryl,
alkoxyheteroarxl algenyloxy, alkynyloxy,

cycl oal kydbxy, ﬂyéw al kenyl oxy, heterocycl oal kyl oxy,

het er ocycl oaI kehaﬁ{quyare the phroa yr, differertrapaingdepengently selected from

aryl al ky' ?l a?nw‘lh%% be optf%[g¥||ya§u5¥t|tlﬁéé' oné’igl] MBre substituents

alkylan1n no
sul fonyl , moabkryiesw fetaeted frogythe smup @wwstm@ﬁﬁ h@mﬁnf oRyTS: -CN;

ami noal ky| Y| ngp L KRKVBLEYalon GG, achrAhERbianis, - SH.

- SR6, - cyl mis é <§ S-,
WO 2005/ 028447%?)8'8@2%2'7‘6'%%8% 0104‘S'SW‘~’1%f %E’P %P%’bd """
fromthe gOMP-SIORSi -SHRY-OO)H(RE)-NSBNIRIRANRIG(0)~ SHR®)SO~
S(0)-, -S(Q)2 g oy LONCR9) -, - SO2N(R9) -

N( R9) C( O) 218 KR ihd - N(R9) - C( O) - N§R10) 2‘

L=L' -R4r@ R'd aceritle aanewrednfietn@tgmrereomdeapmcre@ mleOéﬁs*drom C1-Ce

aﬁ& eeeed%gadmgﬁeé %%tr{%%r&fyaﬂélkﬁlar@ha%wyl MIAIRN, ERFoRPIalkyl;

i ohaf stituted one or nore substituents
?Wﬂ@ﬁ@ndently sel ected fromthe group consisting of:

hal oge a s@gle E&ad orGé\lselectémom 3] -CHEI3 -CHgr Gty C;-Cs cycloalkyl,
PH%J%XMS@ g SHES stl €d nv\e]n o¥r|1egcr)1;'sp|§rgel e%E)tWécﬁs ﬁwgla;?e%td%‘myfsre%mw from
B{e@royp coBi @)r@of C+- N@ BBYl-, -C(O N(R9)-, -S02N( R9) -
gﬁ%g%@%ggeuﬂcéﬂg B%e%@%fe' salt fHafbot N(R9) - C( O - N(R10) - R9

are the sane or different and are
i ndependently selected fromH, C1-C6 alkyl, C4-C9

%é%maérl?ydrourﬁéf @&cﬁﬁéll@ rr@l%édh@ﬁipbt}ﬂds vattigh poslsetsea partigllar utility,

al kﬁ?ﬁ’lﬂgﬁe iy gél@%f%’bdof‘ Srﬁf%%&fal%xla {()] %Ia) gnc?(lb) in their end
ﬂ%@f&tmn%m, C3- 06 cycl oal kyl ,

In certain preferred embodiments R’ is selected from the group consisting of C4-Cs alkyl,
alkenyl, heteroalkyl, haloalkyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, C4+-Cy
heterocycloalkylalkyl, cycloalkylalkyl, arylalkyl, and heteroarylalkyl each of which may be

substituted as previously stated.

In another embodiment it is preferred that R' is selected from the group consisting of H,
hydroxyalkyl, alkyl, arylalkyl, heteroarylalkyl, alkoxyalkyl, aminoalkyl, and heterocycloalkyl
each of which may be substituted as previously stated.

In another embodiment it is preferred that R' is selected from the group consisting of H,
hydroxyalkyl, alkyl, alkoxyalkyl, and aminoalkyl each of which may be substituted as

previously stated.



unsubstituted or substituted wth one or nore
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wa@oosiost4eng of Cl-C4 al kyl; or a pharmaceuti cabdysG2004/000307
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acceptable salt thereof. 20 As with any group of

structurally rel ated conmpounds$5whi ch possess a

par Enatbéraembrdirhént yit is prefetrad thajribBpss atkg T kdteronlgyl ther it is not
mgﬂ, d (Ib) in

tﬁg?s?'&en @d@g@élg%hﬂlz’;\;}é’t %Wﬁé@ &meteréégg%gw preferred

enbodi nents R is selected fromthe group consisting

ofpaﬁﬂ;mg}l)ﬁbradeky(ﬂ valuadl df ®Mhyle,: het er oal kyl , hal oal kyl

l(]-f{f )é/"?‘%ly yXJ&lZé%meﬁa] @Vggg}g—@ &9/?/ tr@: %SX\lldroxy—ethyl; 2-(pyridin-2-
cybeétogl Rffﬂyadlhﬂyl etiyly |2athienyl-ethalln @-daetoay-etayly 12 moydholirad-)-ethyl; 2-
ol RD1-FRUNRAC2- (KR i Behy 25 RS AN Ly SbRbAT2 33 nycrony-

anot her’ e preferr
S@rc@ﬁlt SdvfrogyrPIoRY: étnaﬁﬁ'p?XM@FP@V's@r'?P@rQ?PXM—PFOPV' 2,2-dimethyl-propyl; 3-

hlkdgﬁ&h% ikdLbrop@l Ky3- dlm@fhylbﬁhir{@}d 2- (tilhﬁfl'@f-&aﬂiw : a|3:‘(210xo p)l{]rolllcfim 1-yl)-
0X et.er a C .
SRIB nigheen Py ehaey LAGHR; o Gemetff SbeRtin-t-y)-

amaiphle r3-@wiotidin eyt progpyl;i $—dme@fy@nnm:dbtﬂﬁa15 hdroxspareyle ety dbenzyl;
fr uhe ME@&H bE isting of H 35 hydroxyal kyl ,

alaﬁgqls',' I xygi k)ﬁ%}ﬁ and ani noal kyl each of which may

be substi | t uted as previously stated. WO 2005/ 028447

PeaTéerat0i4ieRED 8Rodients R? AneledRE frRMAE bﬂ% tcoi1§|st||n§ of H, Halogen,

preferr or he er oa
PSS SR, bRy heopl, P bleu P Y El bR ppycioat
omeﬂeei'aew aZy@| reddrigyicloalRalkyil,caytlaalkyfalif, edrgalkyt candatietrasargbikyl each
I [ ) met hyl
8{/‘?’5 g é_%lj a:s P &ﬁb%%%{eﬁyér znxy e%/hyl
2 (pyrldln 2- yI)ethyI 2-(pyridin-3- yI)ethyI

24P hesmer efibBYimentt f?sad'r&@%é’d ®bON is selected from the group consisting of H,

2 %ﬁlyFB'IIq?ﬁyhl ! ﬁ- xff)fe oagT H&ﬂ’teroajkyg,cg?ml Vin?filfg;L F%ﬁn OP Xf"nch may be

plsoqmyﬂutedas?pfejmouhh(dtaned}/ propyl ; 3-hydroxy-pr opyl

3- met hoxy- propyl ; 3- |sopropoxy propyl ;

2,2-dinethyl-p ro¥ - di met hyl ami no- pr op xl;

3thj?rpﬁ§ftqﬁ>¢mﬁdlﬁ@ng is- Qj@fﬁ@@(ﬁh?\pt lﬁr lgﬁyqected from the group consisting of H,

3h§&o%mylplﬁlk9l| |alk6kfb‘lk3,'l' Ynd Mn&a‘il@p&éoh of which may be substituted as
H@ *la 4-yl)-propyl; 3-(imdazol-1-yl)-propyl;

BPE‘W'O Yﬁ'?e pi peridin-1-yl)- propyl:

3-(pyrollidin- 1 yI) propyl; 4-dinmet hyI am no- but yl ;

'Imxg&?éyerﬂﬁ%ﬁ rb nals %Jefel'rg(?gl‘ééfltlfa ﬁ; ?spglkyl or heéeroalkyl then it is not

e bRstiluiRsy 2 WQ‘O?IEY' s%Y'efteﬁQf@Iaf’i"rQﬂhetelmy@jP@Mb consi sting

of H, Halogen, 15 C -C () alkyl, alkenyl,

Rg’%g'?@%‘g}%%&&l’%g : v%ﬁjﬁ%toéI}Db%r%,k?/Hnyrle%h@ggenzylg%mo meth)y dibenzylamino-

hetethyb c yiel(e-dldcgpaéry)iacetgipminoRinkilial Wt%—maﬂhy*ﬁ;bﬂeyiyl)-acﬂmlhmmo]-

h%e@r{ypqirr?{étﬁ!)@ydengﬁ&ﬁmo-metw b%nzg@% gg m%( Lbkﬂgwléc% y?a(#n'r?osimethyl; 1-

previously stat
p eBinerd-phenyltathyl R22-benzglaminetetiy!; f erﬁrmmowfpbavpyl) ethyl; 2-(pyridin-3-

COfethydta- (Qgpﬂéfwoﬁacetﬂgmﬁb}ﬁé{hyl @Bé’r‘z@hé‘s\ﬂpho@f%mo -ethyl; 2-phenyl-ethyl;
heteroaryl, heter t¥ éé’ oal kyl , K fp
WCRRPHE p%@v' g 'thLﬂn@é |k prRhG eﬁysﬂrwét%@adndq'ﬁv' -propyl; 4-
an@tHogy-plesniyl) 04-fEstd-phényi; S4-pedyleky-8ehetHvay-phéhyi; SissRIEC tegelohexyl:
fromthe group consisting of H,
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hydr oxyal kyl , al kyl, al koxyal kyl, and am noal kyl each
of which may be substituted as 25 previously stated.

wo noosses4er enbodi ment it is preferred that i fP®R2SGH04/000307

al kyl or heteroal kyl then it is not substituted by a
cycl oal kyl, aryl, heteroaryll6 or heterocycloal kyl. 30
&ayltl berizgir | Wm‘lm}ﬂgrr ayridinidcs thiopken-Zle: bPFZYiﬁéthI and  2-
P%m ?ﬁh thyI di benzyl am no- et hyl ;

? uoro phenyl) acetyl am no] - met hyl ;
[ 2- (4- met hoxy- phenyl ) - acetyl am no] - nethyl;
#RYRF RDXI ibBRMEA FhMiculaEt fryfeired aubaitlenty areetdrcted from the group

hen 'aceh%%rﬂét”ﬁyr tg}f\{ Né@ﬁi\m %ﬂ(eﬁ\éﬁﬁeﬁ%}églgﬁt ¥daikyl, alkynyl,

ﬁr-y( p:yquoalkyh i®tergdyrlotlkyll hetgrop@l, dhydroxy, hydroxyalky}, alkoxy alkylamino,

gﬁ[r} ﬁc%‘:ﬁ%rﬁﬂbn%e%)@ylalkoxyalkyl benzylox3{ alk?lllsulfonyl arylsulfonyl,
enzenes | am no- et hy . 2-phény

pBps Wl -CHRIPRe yWwdagphenyl - propyl ;

3- phenoxy- propyl 3 (1 FLlndoI 3-yl)- propyl' 4-

| _ _CF,. -
?@g?’?]?gg _h%_san}eh )c(jl%f%rerr]fé %@qegrg p’ref%ra?lkjllH halo é )%.} la!kylWSZFa,
N@QSﬁmBM@RPGﬂm%@‘@em §BtR307 16 octyl : benzyl ;
Yhiy HPYT i di n-4-yl; thiophen- 3- yI
gé%@g%?dﬁ?r § P and 2- phenylnethansulfanyl If RL or
MJs mpg Pesisably Hut ed particularly preferred substituents
are sel ected fromthe group 5 consi sting of: hal ogen,

|)](£n8 XS al&/ F%'s\!dtir?gl\% \Y a?!hle )?I and &} ?ig%risi(o); Fh%ta%rgﬁlcl?%b.’
heterocycloalkyl heteroaryl hydroxy, hydr oxyal kyl ,
%3 KO ¥re aﬁ (‘g‘rﬁa%yl o@ﬁhﬁ Qﬁnl:rg)bt‘eferﬁﬁly MRS 105, 4MYEMRBSY preferably

koxya enzyl oxy, al kylsulfonyl, arylsulfonyl,
ah1nosulfonyl -C(O ORS, COCH, SH, and acyl. to X and

R, wefb@br(/lm)rsmrm afkiyl, dioétf;eéfa@bwand are preferably H,

R teanl b b engal gy PR O, ¢
IRQ 5t preferablg ICal6l, \alkid, hetéroxky mdacyl, aroat profetabjyr@f@ratyly at
Ly Fea}nﬁ ,Qn? ﬂ@%aﬁlﬁéé‘@?g f{ohﬁtk@r&gﬁé cBné'létl’ﬂS of 13 CﬁCs alkyl, Cq

er ab or ac¥ nor e referagﬂr
Srcycipaleyl. @spﬁtermwm éWéWaﬁr%? 137581880 BEteraapigit, H
or C1-C4 al kyl, nost preferably H 20 R5 is preferably

r oal k or ac
Top pyrSetio oreeiit £0Rb o7 €0ed U InelFef ielegon n e
de'ydopfigunation pnefsereferably @ th€s oab lpysitionRostrrdefe@blisithe 5 posmon
preferably selected fromthe group consisting of H
Cl-C6 al kyl, C4- C9cy cloalkg , C4-C9het erocycl oal k
4n giditionetp spBRPYIAS 0PI the smBOdBERS JigFgses %9|a'52§'re°ted to

SrvacbWicAlyY dcteRamé elsal, y pﬁar@fa@étﬂlcélfy f avcepthisle - Erbedids, and
Uratlo

LS i e hSprur, SRIED BRI v

tshies & spdsimetiabalites! rBuabl dorhpamds, saton mmdr.ugd 9ncbfne!%tbphta$ arelat times

E ﬁ\)‘ggpru*eﬁg@f it 6L fﬁrﬂgltlﬁ% §§bnf§"5?qﬁ% ihRbitors”

tically acceptabl e sa phar maceutical Iy
acceptable prodrugs, and 30 pharnaceutlcally active

Rk arht@hﬂgcfn%s&fellaﬁééctb &@ﬂ@&um&at ccamsmb.w maqahg b(b@prtand of the
acceptaple saltls ounas
ST PR RN EBuTe B na BB T HdRST
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collectively referred to herein as "HDAC i nhi biting
agents” or "HDAC inhibitors”. The invention also

WO edoabess4t 0 phar maceuti cal conpositions i ncl udP@mS&2004/000307

conpound of the 35 invention with a phar maceuti cally
acceptabl e carrier, diluent & excipient.

3RS AGeEen 2SHeCTth S RIS NGO tTPravides| ah’“?’@t’d af ffqatrpent of a disorder

@é@@atbyt E@so@iéﬁéﬂe\mh bnu@mﬁpeme@rbs)\u@@ﬁ.oas IE\SEEHDﬁronferatlon and/or
eat nent | at e

aused b th or
SbEieDEnt 8o TR ion L A rara e TP aqusher o coRtmounc
ahfdmauta (langi ogenesi s i ncl udi ng adm ni stration of a
therapeutically ef fective anmount of a conmpound of
formula (1). 5 The nethod preferably includes
dBerinpgtaqd B&ef%?P'\bfnch‘d% REGRTam phopmgMmpopidpf fofprie (1a), more
RFetdratial tampousa BPREMGa 0b) dsQfeBitibad héeih. as descri bed
herein. The disorder is preferably selected fromthe
group consisting of but not limted to cancer, 10
IThé Haondert is pyefetalde aslectéd from e @y emsitingosfdet 8ot limited to cancer,
%Ighf?%{ow 919@3se§/%rgur% %§@H\I & rgérg e%@%ﬁbr()ﬁn gcardlovasc ar diseases
resten05|s arterios er05|s ot e di seases K g
(¢ gerestenssissi agteriosgiesasisy e di b’°“%1u@'é?ﬂ% né % bensixosis), diabetes,

%btb@rﬂhlﬁ]eadigéaaé‘dlEﬂroﬁ@tﬁr@dﬁ:ﬂ@n@u?&d'ey&edétﬁ@@Ts@aée! i@ disruptions of

i sryptions o ner.va e di sease :
aron s optgton olseles 17 RISt RF Shes) BEeR and via
\mfelmbns i Infectheramshodimentithe tdiserdeeistaontoliierativet diserdbir e petiferative
dr563kd kg, di sorder. The proliferative 15
g@?ﬁége%%géig%h§%bly cancer. The invention al so
prOV|des agents for the treatnment of a disorder caused

e lrﬁ&ﬁ@l‘ﬁ'a?bq:fﬂowd@sta@eﬂé R GUONEEANER S bwns@r@r BRlst® B, Rbociated
rolirera a enest s | ncl u
S5 arsPrineneg o iion Bl R OPSAER alotPhoodHEsa pisieing 2

icsmpounti ef fabrhyla @nasadisdlosed herein. Ageaent i Prefdreblpgreati-cancer agent.
preferably contains a conpound of formula (la), nore
preferably a conpound of fornula (Ib). The invention
dhe goend Ipgafergbly gontpias asemapundatipesoiesiiayf mergraiefrably 13) compound
hemigpey ation of a 25 nedicament for the treatnent
of a disorder caused by, associated with or
acconpani ed by disruptions of cell proliferation
dhéinventangilsogeltsits thellse oflicsapal@ds bbfopned @y mithy paeparation of a
We%lcgin&g%r tgfee{r%én%%t%% disBRe! ca%%gtj tﬁf Q?:Jo&af%d %ﬁtﬂ %‘FECCR;HBSmed by
invention surp

|d(§wpg|@n§| of togll prglg@rgm ami/pnh aagloweplgt é’hp d|sorder is preferably a
PRiiterdtiv @ bk br@E oY préfelably lalcéncdrn yet a further
enbodi ment the invention provides a nethod of
treatnment of a disorder, disease or condition that
Jaea chrepdundabfabe prgsdrin mvémbh burpfigimgiyosholv Ieb taxigity, together with a

I adm nistration of a
?ﬁ%ﬁgénéu 'ca+tpgayts¢t¥sctlve anount of a conpound of
for nul a (1) 35 The met hod preferably includes

qelpdeny ﬁﬁﬁé}tén%dﬁfenﬁthﬁC?méﬁh’dmprwldé‘soé Mélrdd (of BLatmiERY & a disorder,
preferably a conpoun ormula (I b) as descri bed

ﬁigp%qenor ltmdgytdzgg gg-}reg;eq-/bgwdgmélg%@f@ﬁtone deacetylase including

administration of a therapeutically effective amount of a compound of formula (1).

The method preferably includes administration of a compound of formula (la), more
preferably a compound of formula (Ib) as described herein.



18 The disorder is preferably selected the group

consisting of but not limted to Anti- proliferative
waolc@snesans (e. g. cancers); Neurodegenerative dPGESSH®4/000307

including Huntington's D sease Pol ygl ut am ne

di sease, Parkinson's Disease,3Al zhei ner' s Di sease,

Seizures, 5 Striatonigral degeneration, Progressive

r r b etingP@Sgmdi ¢ . i
U B8 B 00 D00 A g g 4
IPgoliRsalive chserde(mn@ido Aencers)fquselenencyative @&yas&ﬂssmg Huntmgton s
Fﬁ“%ﬁ@ﬁ%l%t&ﬁﬁé&ﬁé@&@@arlﬂ%oﬁﬁé Dlg’éaﬁs@ AlZALRRAS Disease, Seizures,

t racer.ebpr al rrhasq Prl te al sclerosis
S O PR VN el Gpigh o, Spasmodic
sotielliesing, dyskilygses; Froifiali temant Gifled tie ialoyettey syedroapaDiffuse Lewy
%%Bt ggéasa rﬂbgﬂa?meo rant@%ﬁgiatser% kPl tefasétm&'avebratﬂaemdprmage

tary spastic paraple ressi've atax
'ylam agjerel selemsismesSPinglt apsAuaE atmpgéas‘*@yotremmdatn@l sclerosis,
‘BypertrépHid ﬂﬁ’@§tﬂi§|§ pEMBARPEAY R@tm@ss;ﬁ@ﬁ&ﬁoé%f Hel&iitEy €optic atrophy,

I[ﬁ[%’f, eé;gdl n%a?tg LP@B?Pgeg'al ll]DA q%g?ﬁ%&% %@%ﬁn@gﬁyeéra(gj%n%?ge%%tel oI\/rl]etabollc

ldisrases  Byletiegn Tips 02 ddatetesn dagdnergtiveh isenseasi df Atid MBykt inSluding
r

Qﬁ%)fcgm%ég%ﬁ%fa% rhgc'al%g geaggag(\-!rggﬁsrto f(uEéHuQ Bla (?\lé]s} t‘H'ﬂ'a{ﬂ'm‘i‘ﬂtory diseases

3PHATYTBHIS Y BYAEL Higordess drglusiios Rheyrenieid sArtiirige ABA), | Osteoarthritis,

IJD\fdnﬂémH:thnhé banteiis di SRAS Everbdl 1 Hbst &-f%é&éos?”sonams Asthma,

tts Sj oegrens' s syndr one,
@%ﬁ P)B Og§o§|aé|s rlQB 5%@?@5 Igynmatqr% bowel disease, Colitis
Wmanmhg"comaﬂtmpliahws Di Sfoegeﬂss syadrome SWALBIE Gclerosis,

t I e
R LN 5, 03 UL S S0 L
PEYRamAtesys c BisearesbYidsanginge trsisnigclbdipd Icanced i pseeasés, rheumatoid
%ﬂﬂlt%oﬂ?ﬂ?fz%ﬁoal QIS&B&%%C%I@%O%@ dﬁ@égéngdh&ophrema depression and

Sar dltova u% es inclu % Heart f aj
g0 Rosi %V@SC%?rt e PORSEP oAU FHIFRIGt |f€"”6‘? séﬁ%té%os's and
Ianediasclenoglsj fFibretic fisdEses insludiay sivdr ¢ibrfos|br osiisfitaogks and anglof" ibroma;

%tlgué Brs8££%s IH%MI Ea%? d‘%iﬁ@é es%ch na%l Bgﬁcﬂga A#)nc%ns Bacterial

ct1ons, suc I'cans, Bacterl
ﬂf‘rﬁﬁrCé@ftﬁ Wit infegtipag. sHei¥ascHereresSimplen (Pralozaa infrstiorsi pyshes Malaria,

Eél@ﬁrﬁér%hfécﬂéreWp@ﬁ&onﬁa%ﬂcéﬂ%fé@&ar'r'o%plaslﬁ%sﬁhdmmo@cldlosm and
i nfection, Toxoplasnosls

infectian, rucel
kRere bRt i o o Pl JoEe e oS Fabreme
i ncludi ng thal assem a, anem a and sickle cell anem a.
The i nvention al so pr OVI des agent s for the treat ment
at can
The BEuB8 B ro i b dfr 67 MeriieBhe et Risgese or conditon
that Icanl iba greatedioyp thenidhibifion b histeha dehgetydasedinglading @dcompound of
' ent
B0 oo e PRE ot I B BBy Ty AR b CARE RO
of formula (1) in the preparation of a nedicanent for

trh\@ inlértiah ARBIrelafes do thesRE %Eomﬁbuﬁ@@&ﬂo@ﬁul& aNRithd prRp&ARAN of a

be tr e i.nhibition of hi
Ao 18 ahe ertisnb e R0l pei FRaZs AT o2 berpated by
thevmhitiiticoref hisooe peapetythes. a met hod for inhibiting cell
proliferation including admnistration of an
ef fective anount of a conpound according to fornul a
(I). In yet an even further aspect the invention
provi des a nethod of treatnment of a 5
neur odegenerati ve disorder in a patient including
adm nistration of a therapeutically
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effective anount of a conpound of fornmula (I). The
nmet hod preferably includes admnistration of a

w@eoospoesaa of fornula (la), nore preferably a cpopsGrd4/000307

of forrmula (lIb) as described herein. The

neur odegenerative di sorder ig9preferably Huntington's

DahsemeatuoﬂOaEhepnonMem & Omethbd Ofopr iaNibides @) e pidifefadion t in€luding

f g a

d%ﬁn‘is'{fr%gé cﬁap%ﬁél&@éjsrgﬁ;h%ﬁé %ong%olqhigg %ﬁcﬂnrg tb?&wﬁ éPa ot

is preferably anti- Huntington's di sease agent. The

invention also relates to the use of conpounds of

floryetilaa €Jeh funherhesq@cepmr awerdion gfrovides1 8 meitibd anfetrdatrhett of a

V,
cABCLEBRATRD, Rl 1 PUBRE LA B i, ptn
Bife@iye camount (it a a‘FPWéW’ fafir foraia HYpdde ﬂﬁ&‘oﬂ nméfﬂabd)'n includes

RIMHisaorPof RdoRPRuRS oftférﬁ@tarrwtm&fe paéﬂerabmfalcamga&r@rdf formula (Ib)
di seasg nd/ or_.i mmune @c%st?gm(?l r der @atl
i PR T-fgheéa'fh Hiedieprode VOIS UG R T EN “P%)‘O”S Disease.

ef fective anount of a conpound of formula (1). The
nmet hod preferably includes adm nistration of a

qespaEAtorD hish OprBulie ééén)s fdTOhe tﬂa%fhﬁeﬁit aivldéua;deganafaﬁv& disorder

formil a ri b d her
IR AR e o TR ot S A i sy b gerasly ant-
$Hustirgtonts dseadergers. r heumat oid arthritis. In anot her
enbodi nent the inflammtory di sease and/or i mmune
_ﬂ_}gstem di sorder is System c Lupus Erythematosus. 25
e inventontalserrelRtesdo feouseds sompeunds of ormyladl) iny b prapatation of a

Grﬁedi@ﬁwbﬁtmﬁﬁfr@rtyea@h&ﬁ%‘ﬁ% @mﬁﬂd@?enerm ARo&ES LTRR (luFfAEgerative
formula (1) as disclosed

i ncludi ng.a coppoun
[HisPiien's %(a'i"}ﬁggﬂtﬂg sa{?%e@s‘?el ates to the use of
conpounds of fornmula (I) in the preparation of a

gﬁﬁg}ap QH.PJ\]/En foﬁhetr ha% E(l:t etﬂé Etl(g'f Hﬁdgé %ﬂfg&m n?@%ﬁ@nt of an

_ or immune syst m di so P one
iMiPmasee ¢pgase i%@’&’s'@"&’rﬁ‘ﬁ/%?ﬁem wisatser ig\Aspadipmtdpausingeadningstration
roh@ H‘lé?ép@htﬂ:allﬁéffeﬁf Jetdnfount &f a%ﬁfpb@{d &W@lear(‘?ﬁtrhé H\@thod preferably

ease and/ ne,  system rder
LN PO Slaon e A FROPRALBY 08 TP S50 TS e a0 3 compatnd of
Rﬁﬁbl‘é@&ﬂ(}a@/ GB03d Rbein. Tlo anerenbimdinteme tref inflararegtonf disaasl and/or
v td I
B SRt AR e BRHES T 77 iR R aBn! B fahfhator
Slisapiecandfor tﬁfﬁﬁ"l'ﬂ?rﬁdﬁe@rd@fﬁeﬁﬁlss@‘ﬁw le@us Ewﬂwm@swnor
tissue, brain, and bl ood. The nethod is based on an
enzyne-|inked i nmmunosorbant assay (ELI SA) and may be
{HRE nEfion' o HARet fdoeats! BN Rl wrafibat! B Rbrindlby AUESe andror
in ar _extracts or sanp uman or
gﬁr@enee%/%mﬁsoa%ermh@mg atqog‘ﬁe@d ah fosmula (1 agidis¢lessd herein.
Pref erabl e over conventional systens, the ELISA all ows
hi gh throughput, quantitative deter m nations of the
doe awantioatalsorrelefes de dteylsatod dohpands ekfoasula (e aisthe erapatation of a
fn%rdlc'énl}@nt%rfthé:@@éfmgﬁtthﬁarqﬁwﬁg)r}&g%oggnél an'tulﬂg sgﬁérﬁﬁfs‘:}frder In

q respective |ca
2B? eRPeIRB e \"E@mr@woa(fd'%?am%mﬂfqrdﬁmunﬁxsm ﬂ@@rﬁﬁr ig (hegimatoid

bﬁhrﬂk easfothef @ibddPnent MatitTiammiln( difsRe ak/bShniune @ysterA@Rorder

%h& q&dprds hhe?ndatésﬂsml ecul ar biology vol. 42,



In yet an even further aspect the invention provides a
met hod for neasuring an acetylated histone

w@ooserd4nat i on in a biological sanple using anPCT/SG2004/000307
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enzyne- | i nked innunosorbant 15 assay, the

s%gﬁlg{r :tlgqqeefgqacgng &%Q@gyﬁ) éve&ﬁ% ggsd:yl'es ? method suitable to
p@é’tédt and hhm@oévelm cicatgiten tatope dresapatiesorona htumaxmkyennml species
rid E}%or ?J £ Urain THR nggdmfﬁé b4 "€ taldd Qﬁ’% ér%yme linked

pre era ¢ted 'fro group conS|st|n?
iunoSbaTs 296R0FARE anchMay sy Useghfor the a5y Sﬁ"QFéH "aggtyiated

PRLY¥REONA B! é)@l%@ﬁé,or%a%% foRd harkén @ﬂbylﬁ'iaoﬁﬁémes such as tumor

ant i bod a goa | at ed I
afssHedy '"aﬂ%dggb%ﬁﬂg{?{%ﬁ% EopVer CRRYERNS ”apsﬂ% 3@ Fhi() atlows high
dthtc&@h;blmnqta?ermiabmdyetesmmweﬁsaDHMeycmbrmahefd of raoﬂvlaleé histones as

g{rjﬂ%u rﬁ)%cle@l |hg d&fﬁ% o?rl]heagltugng% IQ:@ tg@%loteﬂw 'opﬂ‘@/drug in a
arqspectnvebupl@gnyaj ltesh aystasmt E%wneral rgwaw 0&?%\/6%@@? ;ﬁ%”e@chn'ques

H§|e9éé| Bé?ér%‘@rovﬁﬂéﬁ hoghogandLisAcRER RAd ippttice?n MBRBE QT molecular
partjcularly preferred enbodi nent the primary

cS‘B‘PEﬂé‘"a‘ﬁt PE®a% i s a nouse anti-H3 nonocl onal

anti body and the secondary detection antibody is a rat

anti - ac I lat

i I Vyée}] Ig\yne\ﬁ afﬁ%h%?a%—;%\?tt tn)égAtBﬂ?Lovgig%hmy gnglq?gl—&ﬁrmg{ ?]n acetylated
phlatonac?@hfzﬂglrétalln @f$é°¢ql09¢ﬁa| §amMpiE sysigearn @A¥ENSinkg@ immunosorbant

' Q@ap' Ih@rerizﬂnélh%h'mniuh@sd?‘@nh@gisa'yﬂﬁélmwg doh’fblr\%tl@paf a primary
provi a cell that has en treated
hF@‘t“dﬁea“H'é%ePﬂ/gaPé’g'of‘ﬁﬁ‘?rﬁ‘?t8? S%ﬁOnﬁaé“Asd&f% eliody! oF a porton

agretaof.at ed hi stone concentration in the ceII by a

met hod 35 according to any one of clainms 32 to 35;

and c) conparing the acetyl ated hi stone concentration

wiThé piithary gakettingl antieatly s Breferably setastasifionathe @irouprcogsisting of: an anti-
C%t ﬁm@hoc‘ﬁﬁpbﬁtibow #DQR-Heddéd Ha B%él&@%ﬁ6&90@aodt%nt|-H3

preferred enbodi nent the control
 PBi et oot SREGSHACCBELR e rENE BEREROY Hick porfgbinaton
deResir. Whasecdnahny liieteotion dnnbcmymat frefergplyeseieried drosrthe diooe pansisting

t Eﬁ Fﬁ,glf‘l mon cl$n n?ero%F F nt?acethath ﬁ& E@?cl%ﬁaf&rﬁw{if‘%%oat anti-

pr ePer's
( HB. polyhiend! rantitpady .o ggqtgoﬂ-pquy}atg@gmap lpnqjdanfltegdy and a combination
| denddefyi ng the pharmacol ogi cal effect of a histone
deacetyl ase inhibitor in a subject, the nethod
including the steps of: to a) obtaining a biological
saplpartitiiom preferrbi @mibodimant thaprilbegreaptuenseitody sha mouse anti-H3
hi st one eaetla n SUE R EQ
fi tylated H3
R ORGSR ST o R Rl TERRUEL B Wi
s aniptiendbgntipodyret hod according to the inventi on as
descri bed above; and c) conparing the acetyl ated
hi stone concentration with the, acetxl at ed hi ston
The invention also provides a method for identifying the pharmacologtcal effect of a
histone deacetylase inhibitor in a cell, the method including the steps of:
a) providing a cell that has been treated with a histone deacetylase inhibitor;
b) measuring the acetylated histone concentration in the cell by a method
according to any one of claims 32 to 35; and
c) comparing the acetylated histone concentration with the acetylated histone

concentration of a control sample.
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15 concentration of a control sanple. The contro
sanple is preferably a biological sanple derived from

w@2@abpset that has not been treated with a hPGL/eQE04/000307

deacetylase inhibitor. 20 In the nmethods of the
i nvention the biological sanple is preferably sel ected
fromthe group consisting of tissue, blood, serum

B3 i A o G O e 4801 o e

tetiated|votbechistonir doassiyiase @b'hwu'ﬁ@gothﬁwref@%%ﬁ'ﬂ“@d'me"t the cell is a
tp&g&kgﬁdazoles containing 25 hydroxam c acid in one
the substituents, that may be inhibitors of

deacetyl ases, including but not limted to inhibitors

f .hi 1.9 ;
ey e e R T RE R ek SR B RTPRIGS
dlsorder caused by, associated with or acconpani ed by

di sruptions of c

W?elﬁv '8'&1 twgylgeléﬁl apr E(I?J f é(;rﬁ&lngng/ ?ﬁhaﬁn&io%gggle&i‘e%t of a

intariendeaeetylaseihhiyite icepbist, @eoaethtpdelrldUdij thesterdpl: 30

exci eorg amu@1 e&fdﬂ Lo sQfpRURdIn & diid 4ok Ha§ KeRA GR%atedARith a
used erel Re n1 Cahcer’ is a general term
Wﬁown@@@aﬂéﬁﬁﬁ@bﬁﬁass the vast nunber of conditions

that @nheaehigans %E:étﬁ@l@d Ipystane ClRtdniralicidinahe Blofglcalgsaowdidby a
of cells. 35 1t at Hpe conmpounds  of

Meod AcraringdA '“‘19”{595‘ ﬁs‘%?ﬂtbeg ﬁg?vree%'f I ng vari ous
cancey) &oh\padingdthegadeMatemhlslonm coegkntratidnowith tfzeneeatyated histone

Eﬁ%@%ﬂ@gi 6@%%; @ggcgg?éoggigggg{Ogﬁgﬁgrosarcona and

the like, brain and CNS tunours including acoustic

TRUESAETBL satfpie @ Wréé%@lﬁsmo!@jldao sEmEle decddfonha dulsject that has not
mour.s,. breast cancers,

t
E%?r'zg'i%ré%f’a‘(‘f‘t :?g\?f’é%}eéf \3%%?&%5 5| or ect al

adenocarC|nonas endocrine cancers including

en r%%{f)\r %%&%e @%n?bpgl%’l éo%ﬁ:gpsra d i§ pRAGLSEY sel@dtéd»‘fr&nﬁ‘ﬂ"bé group

cancer yroi d cancer, é
gcamemg ofmswe; piped, @efelmeia'aﬁ@a Néwsa@'ﬁ@nd @&%Pkﬂ?ﬁ*ﬂ"é '??fa|
cancers including stomach cancer, esophageal cancer,

small intestine c a epatic

bil e duct céﬁ@@!ﬂﬁgﬁgéﬁéhﬁi§@§¥iﬂﬂﬁggpéiﬁ@$@;§unnur

Uhdre dnd addiesed baine@mategesthionnds, far gxapmies berzirhidedoledi Wgtammg
bx}:ﬁt | (r:ngql %éldc n%%r of {ﬁgnédbgnt\?&gbc Ghat Hﬁg%'ér iﬁﬁlﬁlt&?rb@ Qfeacetylases

cal " Cahcers i nc cervi cal cancer,
oeladingnbut ana e imitaga ¢ nmlb@aﬁq@érhlstw (feasaigasesd et Pydpramate

EANSShds \WHyV Be CRMAAE fordplatibR | trdatrAe o8t asdisdider caused by,
cancer, faII pi an tube

)
Ao W oA APPSR OB ot 5] POTEAE Arap; fiicsenssis
waam: aied eithéd diorer of todettied with ageharmdcantjoalty aaapteble carrler diluent or
Yhx-c cancer, nasa
Séﬁ%g %@a Egﬁ?wggh5%$&9ﬁﬂéﬁg arynx cancer
Ieuken1as i ncl udi ng chil dhood | eukem a, acute

r%‘r[}%Q@‘-‘h)éFéW tHee{éKﬁ”&éhceraWB%eﬁ&(rﬁl il |ht%H&{éimoaendbhfp9§§ the vast
hocytic | eukema, 15 ch rB n%gea Eﬂ gofcdb
AP sfoéecmd'tlp%wetrﬁrschaé%mr@eﬁ BHRREN "Cr'@a Rut

pl asma cell |eukem a, nyel omas, haematol ogi ca

ﬂylg%(rgg(}lpeﬁ?# G\C H1d Q Cfméﬁésogfyﬁig ln‘?\l%?\{l&\ %m%f 9{9?@! 'in treating various

efat | ve ord astic anem a,_ Fanconi
aamgersa, inovdinge rest rrotrslimiladc rtQ)g‘Nﬁ‘BuIC@fWéfﬁ anclydifigg Egificse rs@rcoma,
including small cell lung cancer, non-small cell [ung
cancer, |ynphomas i ncl udi ng degkin's di sease,
non- Hodgki n' s | ynphona, cutaneous T
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20 cell lynphoma, peripheral T-cell |ynphoma, Al DS
rel ated Lynphoma, eye cancers including

wo giosnziakast ona, intraocul ar nel anoma, skin camCBE$G2004/000307
i ncl udi ng nel anoma, non- nel anoma skin cancer, merkel
cell cancer, soft tissue saromas such as chil dhood
%Séﬁoﬁafc?més%hé”%@?%w anghifie tike drain epd EINS tymppigipciuding acoustic

rlskéa.gw nBurdBIESIOMBS, gnbma%w oﬁ%ﬁb%ﬁﬁ CIRGR Splnél%HJﬂhBGrs breast
I dney ncer

e o0 capll TRy LT er Bl A CRNG ST ML Bl PLancers
iocumtrgy sddnioadrticeh \calvhotmae pbetedtiy mhercmtmewrmcam‘ thyrodéd cancer,
ﬁrﬁﬁ)ﬁ&h &emégptt'h%ﬂu?rc%ncé?r %‘ﬂﬁt&)lec%n & e Iagl’%E ?rastrointestinal
ovarian cancer, prostate can neck cancer

qapRIP INCIggg BloMAR SBPeRhneaRfieasal catpeps amalh fiastio §aeqes Liver
danadr, BRYA h@pdtlbﬁﬂlb&ﬂ]cbﬁarfé@mdi?&ﬁeﬁfnat E@mﬁén@&@rﬂbur gall bladder

t t
B o3 oG h TR o St caboALEHRIE A Pesb i ggreer
dyea¢dolgiceld chycecs ripmbudirgs cervicalh eanmee s everian neagwaen, oraginal  cancer,

BB Ers i st W PO B a R et chRER R e

eAnsdy. werinpseicana, thaad ardRRCKEARCEST Ingluding arafezvity ﬁ%’lﬂe(/l"ﬁgancer
Sy gReld tcanddr, laryRs TaRdent I%oid“aﬁ’;’hxddéﬁéeﬁg Uhﬁ’ddh@r‘?nﬁfzancer nasal

hi st d t vl

kRS gal S 3Seob b et kS AaPHRE ShidRbes gueme
amti §hetogtic 18ukesdestacute pgelbidbiguldDAd; embmwnyryphc':aywr leukemia,
ﬁPbor\% l%gélblg'léu\éeﬁ"l% hﬁﬁ%llﬁe@k%@yac@té %'%Kél&%g 'Iegjgﬁﬁl% n;Qasma cell

| Seas
Ipekemias hovriomas, baeriataiagicat é@or@'yrs iAEinding rTRyelndyspiastic syndromes,

Rsardedraival  didrderty p@plésh@t a\‘\@dvﬁad bﬁnc%}ﬁpeﬁﬁéi‘ﬁ*at OwRRlenstroms

amenabl e to treat nent ounds of the
AT RSISRLBRPT Ao 08 BoDF FEIoP s YR Al T SHcRT riof gl cel fung
dmter; lpmphérhay iatludiey Hodghintbediseaé® .ngn-Hodgides §)rphoma, cutaneous T-
u e | cl n H SH o 'S
B ARORLRbhYE, 1A AR MES" et IHbAE OfyeS cancers
lAFMh@Q rﬁér\oﬁaﬁf@,%a@éaocu‘gemﬁlav@ga skinrqaaeash ingtuding me'anoma non-

H'u@l@lﬁ&ﬁé ki eancePrr@Qk&s;‘én ¥&hceH RbRNsKuE B3FcoRak SYch FOEMIIATDA soft
stoni a, dic torticollis and g(}/sklne sSi s

Hy |5Pf£me’r% S tdsresagame. aK%R?a% efq’ @n‘HV‘BWeSYS‘em cancers
ielbding adzh@/w;anberdyvnmssea&e biRtdeg caget, Weetstapcanoec laed transitional
%ﬁ\lcg‘x%er Pi ck's disease, intracerebreal haenorrphage,

rimary lateral sclerosis, Spinal nuscular atrophy, 15
Anyotrophic | ateral sclerosis, Hypertrophic

P@Fe@r%étcbﬁée?é t&@lmw%rmmm}hggﬁo?fg??%poég?& RRIALQASAvention are

Her ed |tar§10 tic atr %)_éé/

REPR GRS 2N IPRB VBT ARPAXRTESIAG AN sy 1eBY a@%Peck cancer, renal,

gashelamnmrainMebabol i ¢ di seases including Type 2

di abetes; Degenerative D seases of the Eye including

@ aucoma, Age-rel ated macul ar degenerati on, Rubeotic

Bilefemred mancdrafthairmait be ytredtedelbys esmemvafn of [therpresertyigyantipns are
@G- iyMghbima. (RA),

AN S R A G Lo e

versus Host di sease, Psoriasis, Asthna,

Seandy | canddrd (Hap aidy\he Peted H;Sb@npcﬁh@eh Bt the[pregms @vention include

%rﬁfl am@grc‘)({] engc\{@m mg@gﬁ S& CoI itis U cerosa,

epati Sj oegrens' s syndrone,
Mul tiple
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Scl erosi s, Ankyl osing spondylitis, Menbranous
gl onmer ul opat hy, Discogenic pain, System c Lupus

weyshesyat osus; Di sease invol ving angi ogenesi sPCT/SG2004/000307

i ncludi ng cancer, 25 psoriasis, rheumatoid arthritis;
Psychol ogi cal dlsorders |nclﬁﬁ|ng bi pol ar di sease
ohongsiundmingy alsaibaiuaed tdbe eaiment of AdTiSREdRE ivPiing, relating to or,

COloBLRY ARA Wy 6 Lﬁat@ﬁesm§tomméaa@twage peag). failure,
rest enosi s andg arteriosclerosis; Fibrotic di seases
including liver fibrosis, cystic fibrosis and

ARgre afd Prumiser of méceaérs thas halieteas @splicated bydomigowo tgizd mediated at

?e%%te(:t !ar? rl]JS 'H t@ﬁyh ?Ng@%q-l ISIIQC é[:ljR)lt?l ?s”ﬁwow?r% g%'aqlole in trlggerlng

| ra‘f ections, suc
ﬁusgasezqmaet 80WheRecsyTIPINS, 1§ (KEPWR 8T weat?qea ShE‘é” éqwﬁgﬁlleglated by

WBABCHhBiors. TYMQ&B%W&mQrw&ethat %elatbepaxpected to be amenable to
Toxopl asnosi s and cocci di 0si.s a

t
PPN the,c9mRAUALE 9TRA 'Beantion 'aaudegﬁ% igwRg b”‘§1°§w'éed to:
¢\ai| broffeeiiva. diséraerdy de.gx asaaters)c oNpwodedsnearhtiveh ediggragsse nitcluding

S ERls S DI BB oS B Faiseage, Apgisry Disease
Seizires, SiGatoFig@l Ragenkrayon, RYogressine %‘pfanﬁﬁé@rewﬁy forsjog dystonia,

%ﬁgwﬁdtohrcgm he QQEMISC @QI$!||I§|t #rétSorOGillest, dealb k‘MJurette syndrome
kenyl , al hal oal

3/ hal oal ke‘g%/ ? er|9 yd,s
S alRYY | b‘&‘i)’cl%%ﬂaﬁ%mﬁm "RRAVEr RUPENHEFRy Palsy,  Fick's © disease,
hﬂ’f%@ér@lﬂyﬂ oatii@mhage, Primany Iatbret esclearsis, , Spinal muscular  atrophy,

8&2{)&%:%{8@“ scllg%s%roﬁi}é/& &Jhlg)/ﬁ{ Iiyﬁ{] @urgy%tlile/ Retinitis

ar y teroa
algmeh@sarldﬂiedhtpry ommaénoomﬁemtwwsme@t@rwmﬁ;ala Progresswe ataxia

Iﬁ Sh{ @Fé@leh %ﬁf&ﬁé Wétaboh@ﬁgéé&éé’ inchd®p %E@'Zlﬁfébete@ begaherative

aﬁfg%??fyt R In%ol)g él Eqna?m ![rgg rg?%y?la&%gger}/eratlon Rubeotic
@%hedrﬁhaﬂMlaﬁm)atorﬁHMéaﬁekthWmnmﬁe rsystem alskipdeasnineiading Rheumatoid
|Psa|l§¥)a|%s?e ggﬂ)s url&rllg ?i}\q%mc anRh%”oéééﬂ \pe%\.?sy #—Bétydlsease

am nocar bonyl , " sul %/
&isknydssuhstomg.l, Spmdwyaryuonatmypsorlaw|Cg@nrfialﬁ'9¢ase inflammatory bowel

V\L %ubéllt@}dlcen?éy ﬁ%%llﬁ:%}fétmssﬁgbé@éﬂ @fb)ébren?@%gwo%me Multiple

unsubstituted or substituted wit or
ﬁgogemc pam

Rsleeosisy bg'PHYPé@ﬁt §PoneyiEise ebrRgoUS o (GORSEHORA M
Fyadivic COps ‘Etrytﬁ@nalésush Eﬂlsvaeﬂﬂ m\Rﬂmng—Sngm@siesus N{@Rluding cancer,

Wg?r@:;\skgrﬁgtrmatﬁlgl gghrwsh Isyé/'}%)‘olggroa qeré“%a@c! Jﬁ lblﬁ)Olar disease,

csylmtamateln@nmlatmahé@r&ewcﬂndam?mtla @gdheas@pbr:?@ewls kﬂ@h‘?l”g heart
e%l& Qﬁﬁfin%'é@aé'rﬁél arté?%gd'lé?&fs IhtYrgtr @ﬁ%@és&"mcl@w{@o%ﬁér fibrosis, cystic
oxya

koxyary koxyhet er oar X
é‘lbl@éﬁy?'&()?n@aﬂ‘bk‘g}'ﬂ% @j@ftlou.@yelﬁ%agpiyp%g&mg Fundal infections, such as
QanbiaaalbrRaNs, CBé)tt,erlalhﬁécﬁlbﬁmyﬂblmﬁédtwhﬂxych as Herpes Simplex, Protozoal

gri%%cﬁlraﬁﬁizguc%aﬁgt &eé gg%f yng1sﬁr¥?r9%( ylhfeht?tnerfrgé(élr\og&a brucei infection,
dlokgtlasmons, arac yquims@, amnHaganlatopq)letnqadybrgmsn mcludmg thalassemia,
anemia and sickle cell anemia.

The hydroxamate compounds of the present invention have the following structure (1):
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sul fonyl, al kyl sul fonyl, arylsul fonyl, arylsulfinyl,
am nosul fonyl, am noal kyl, al koxyal ky, - 20 COOH,

WO g{epeRs7 - COR5, -SH, -SR6, -OR6 and acyl; orP®y/sG200R8200307

is selected fromthe group consisting of: H, hal ogen,
al kyl, al kenyl, al kynyl, hatbal ky], haloalkenyl

het er oal kyl, cycl oal kyl, cyq{ oal k I, ,R

het erocycl oal kyl , heterp —e@ﬁke rdar

heteroaryl, cycloal kyl afkyl cyclgaimylalkyl
aryl al kyl, 25 heteroary @ yIaIkenyI

cycl oal kyl het eroal kyl, h terocy yoalkylheteroalkyl,
het er oar yl het er oal kyl , R theteroaIkyI hydr oxy,
hydroxyal kyl, al koxy, al kOFRIWGF,  al koxyaryl
ahkenpy! oxy, alkynyloxy cycloalkylkoxy

QE;F; ﬁ F%B&?te%y Xhe %rlo |cgl g% r@gI/ Igil)je%yl alkynyl, haloalkyl,
aalghlkemyn d)eteroykw,nbwtqalkylp hrycloady:nybe‘lezqrbqygtyalkmerocycloalkenyl,

I
%H«P\? ?aa?)Ig %@?IIM@@&I Igty h@f& ar e lIII ﬂ@%boarylalkyl arylalkenyi,
gyg}qa&y]hpﬁefgﬁ kyI aqwlh@grgpkﬂnypter%y@oa&w Wlkyl elgféep{owlheteroalkyl,
\WdrSky, My diaRyaliyN'S Lok, t UéI%I(yélkyl s ubirdsyhnyt, € chikeinybxyQ Neli@hyloxy,

nore substituents | sel.ected from
GYRAYEBNs i §Ief opvglpa I%ﬁ‘g‘lyog °X¥ hetegoarylpyy. IWIIOXQ/:FS amino,
aﬂ@Eﬁs\;noal Ieydnnoaﬂdykert—;dylamaiokyraﬂlammhal pb\éronIr benzyloxy, COOH,

I I I ro
SHCRELHERh, PO OB S
PW@G@O@M@@@'M?‘ BR” aedt @ﬂﬂc;ﬁéﬂbé’lfwé'ﬁ‘ih mayr h¢  unsubstituted or
RELBIRA With &iédBQ)?ﬁorehé(@%ﬁMé/rﬂé I‘iNdepeﬁdeIﬁﬂV(NSelected from the group

ZIaI{sgsﬁyga g%aloggrLI;ﬁx/xgrle CI;}@ (gf%;ﬁér?rgl 51Y ikenyl, alkynyl, haloalkyl,
eyiohlkeryk e nydiaaynyl, hatteroatkylc| aadldaityhx ycycloalkenyl, heterocycloalkyl,

IﬂSIeFoc?ﬁ&ﬁlIeﬂ?lI %Q%%tgi%pgl%&gﬂpwY\}/drpgaﬁkgl?%)I%é&yoélxoxxalkyl alkoxyaryl,
alknwhah?rqwl acAkenyleny, arﬁlkwalpmw ﬁYcﬂﬂaIiWIOhY) 5 cycloalkenyloxy,
%HIeI&W&alkyﬂwaLsﬁétéreabéloaméw il E@M&y arﬂﬂe@ﬂfalp&hcﬁ@nyl arylalkyl,

am noal
ety AR o D ATing SR AP A MG
tshionglr @kpisGltangl| styllsmgonyf drlsuBinyl, Genirdskidny!, amdhcatkyl, ;alkoxyalky, -

al, A ected 6 OpLS . cal cium magnesi um
%6Q§Ié§§bgﬂgr§8 Heéﬁané oghd?QIggknt and are

ionBepéndent |y sel ected fromthe group consisting of:
H, haho%egblec'tmromI\mgrouch%nSISt of Hah&¥den, %IkI§IeIéIkIenyl atkynyl,

al ky , hal oal kyl , hal oal

ana le
III‘éIOéII“YIaI Wfoalkgwﬂ ogre‘@qalkykycq:yagspﬂg@n cycloal enyl,” heterocycloalkyl,
Ih@te&fo«)ayameawl Ky, h&etoefyocmzdlmlylaﬁdyyl hetal’owc,loalkylalkyl arylalkyl,

heI?E‘I?O‘I III%” hX%Iéﬂ‘)éX hy%I/‘gI%(%IISI"I&/ Oa{llg)} koXII?terocycloalkylheteroalkyl,

oXy
alleteeqayylmoalw kyﬁylhgtggpalkwycmxgig:}xky| bydyoxyalkyl alkoxy, alkoxyalkyl,

GiolyAh, kte)(Ier/I&Xy 13Kk, 0%!59?*@%& OXI!Ieterocycloalkyloxy aryloxy,

het er ocycl oal kenyl ox et eroa o)

RPN, STHBRHD I, SEP A SHIOR, SPRYPRY: aagiemino.  anviamino,
PhEydxanberyloas YIGUH, m)koxmrtmm&ll Iey(blam&byéramyn(sulfonyl alkylsulfonyl,
O A SR . 2Bl a8 e BT BB AR may e
uBRBstitateyl| or atistitUtiR! WIS oneRar rr@resslbettmems fndependhatiygselasted from
grg@ﬁrlglt:cfﬁe F%‘g,sgﬁq ongal% I‘@ % k@ﬂ%’INO aI(‘I‘I’—XnYIGFs hﬁIWaAu&MM atkynyl,

cl oal
H@toéhkﬂahwa'ke@y'c I‘B‘Q‘PII%WbIhRS‘?I“IkY‘h ém%w EYdA wwahéﬂocycloalkyl
aryl al kyl, heteroaryl al kyl and acyl;



Each R 5 is independently selected fromthe group
consisting of: al kyl, alkenyl, alkynyl, haloal kyl,

whedosnesalkyl , cycl oal kyl, heterocycl oal kyl, arpeT/5G2004/000307

20

25

30

35

heteroaryl, cycloal kyl al kyl, heterocycl oal kyl al kyl ,
aryl al kyl, heteroaryl al kyl and acyl; 25 Each R6 is
| melerpeyctbelieny) and] atereatylf hyginaxy Heydepxpalky! ey, slkomyplieyf, alkoxyaryl,

aél‘&?f(k/heté\"ogr?nyl , alkéﬂyﬂk yl, atk?%ﬂ)@lykyl , cyBBLIRYISS! ky| aeycloalkenyloxy,

het er ocyc oalk het er oar
%%we%xcwﬁ PRy | | neleBRUT RAFEVIBA Iy PR B?t%afvm arylalkyl,
hedteroagraklial #ry|b|kgaa>cy asninp, BighniNb, aﬁlﬂ'ldﬂﬁncﬁr em@aalkyl, arylamino,

Ffucﬂfegﬁnﬁgyw%gggys% S SRRy R HBER MRG0 IOk, -coRe.
cAOIRkyAH, -$R% ORf@pdlaod] kyl , aryl, heteroaryl 30

cyqraal kyl al kyl, heterocycloalkylalkyl aryIaIkyI
heteroqrylalkyl and acy is selected fromthe % O%P .
consi St lﬁge%qied fr%m trLezqrgpchonwt\mé),f B; G C@gllﬁylsa@ia@i r a metal ion
asdiatted from ssamink Lhiciumenagmsied; oal kyl cycl oal kyl, aryl,

35 ary. eteroar
opt i on)gﬁl ) Salrj%p{e sta %gfﬁréanYandf are |nd%a%nr$¥ttly selﬁcted from the group

i eaheistingd efitH, yh%@eect@d N@m-Che @ﬂﬁupﬁ”@yd)n@k%ﬂyl redgkyoy!; haloalkyl,
hadiQaeRy!, Qaloa@nyT CNneterBWyl %%alk&lm':cgcloﬁlkéﬁﬂ » heterocycloalkyl,

al kenyl 7 " al kyn hal oal
preteraeysioglk PM@H?“%“M‘&PXS’&WeWPXVﬂE\{' Ry rAfoxyalkyl, alkoxyaryl,

th@d&lﬁ?&éﬂéﬁyl cyaka@kdﬁyl Q}l@h)@@dykenydycloalkyloxy cycloalkenyloxy,
h ?ttgr%gyéieﬂk?lg%ﬁl dr &QGrgc%]Og%/e%l%lggﬁl t)?ln Id axPlkoyLéteroaryloxy arylalkyl,
ahdtencgrlalkyll | arglalcgpyar grhino alakylaytinet eaqyanymo ainkealtyloxapytamino,
ak s Qik |su|fEM9|' %ﬁ}léﬁMbrﬁ)ﬂyam%&Iweﬁ\}lk%HﬁHoQPkM’ alkoxyalky, -COOH —

heterogy het er ocycl oal kenyl oxy, aryl oxy,

h@f@F)Bar?p@xySMa'lSﬁl &'FK'W‘ ‘W‘\%tRer oaryl al kyl ,
aryl al feyik cséhéctearﬂoﬁotheadrkaﬂ &dhisiting 6(6}‘“ am,lln@lkenyl alkynyl, haloalkyl,

|
PPERIA PR o6 BT Ol n iy PegIoBBy a Rty
- DEkcycloaBy @k IRy ylakdORSeroarBhlkyl -aSiRecyl;- CRG and acyl. L'
s Sell?a%hqgs % g&EpERcfenW Q Pctgcp%h%b Wo%f c&ﬁflrgsoialaﬁw -alkenyl,

whi ch | oha substit
nakevs O@JQ@W J@Fﬁr%a”th &éﬁ%ﬁ*\'ﬁ’i Retelreydealiyh @ad Tefespary hgcloalkylalkyl,

g?fé#}@c@%ﬁ(ylﬁﬂ(yln@'ylelﬁ(yl eaéroggiBlkylatd agy®; - CN; - NO2;
al Ky

cel pei o hameeh Yacied Bof ¥ ohole Sinsiing gt at. atkery.

- 8kynyl, Balpalkyl, S(e@roglkyl, $fcB)aky, hetdfdeggleglkyl, @(ﬂ))ﬁ\ﬂ(e‘?@éryl cycloatkylalkyl,

15 and
ﬁ%ég%ﬁ%% Ia%%g&)h ter @ME%%\?@@ Wherein, Cy is
Cl1- C15-a4h |andé%nafﬁ>a¢qbymdepﬁ@teé%iﬁm 9y fhe group consisting of: H,
Céﬂk‘)ll Oaﬂlkéﬁyi alkﬁ{y}’ Ihaloa(), A&t¥loaNY, @&:Ioalﬁleﬁ&é‘erclo%[kyl afyl, heteroaryl,

cyc%alkWalel r?etg'gcyc%alﬂylalxw Sal’rlﬁaﬁﬁyl ]%eréjarﬁg‘ﬁylgrr\d acyl,
L is selected from the group consisting of:
a) L=Cy-L'-W-
Wherein
Cy is C4-Cy5 alkyl, aminoalkyl, heterocycloalkyl, cycloalkyl, aryl,
aryloxy or heteroaryl any of which may be optionally substituted one or
more substituents independently selected from the group consisting of:
halogen, =0, =S, -CN, -NQO,, -CF3, -OCF;, alkyl, alkenyl, alkynyl, haloalkyl,
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nore substituents independently selected fromthe
group consisting of: halogen, =0 =S, -CN, -NQ2,

wo a63/0284@CF3, al kyl, al kenyl, al kynyl, hal oal kp¢T1/5G2004/000307

hal oal kenyl , hal oal kynyl, heteroal kyl, cycl oal kyl ,
cycl oal kenyl, heterocycl oal Ryl , heterocycl oal kenyl ,
aryl, het eratsatkghyl, hybalestynyl25 heteroalkylal kgycloatdyk ox wycloalkenyl,

al koxyal kYHeterééyklgél)()Er yl het@rb&@?&féﬁl@rfy?r Oaa[rM L &8I O%Nydroxy,

al kynyl oxy, cycl oal Ken
het er ocyclrUS'IOKXﬁ”WJ(f'ko"hét“@?‘b%'%I%H@P‘Y@éﬂyﬁ'lﬁ@é&yhetaﬁoy%wenybxy
het er oar yldikgytylod/ y! aJyKIMélkylch@t er Qﬁﬂdﬁll@hiflbﬂy heterocycloalkyloxy,

I al kyl
g:nyngal iyﬁ’gééogyflgﬁg?{‘g%%uﬁ?/g’]ﬁ’ﬁll hete?ﬁ’¥ﬂ'§’?‘§uﬁf¥&1{yl heteroarylalkyl,

aryl sul fora]YIalkan@Blubfaﬂ(yidmlncaatymmhk)dmlncaallléyoaw&inkr)b sulfonyl,

émz are th?ﬁﬁgwﬁé%ﬁéﬁag@gsmfﬁﬁ%mméﬁ%ﬂ ﬁ/{y -GooH.-

Cl- C5 al ky#©) b%RopQRowwapr substituted with

one or nore subStslsIeléeléBSromtﬁ@@fb@ﬁ‘é@rﬁ&étm %ﬁ‘t?ﬁéegk))‘l iHieh may
t he group conél St

n g
-OF3, - OCOF3 |°R?/|V s [%‘83‘?5 W'ﬂ’c;‘?[‘%rﬂ’ r{B°’SnﬂJbéi'tRW%m'i'q?eendem'y
35 Wis s@bbcteedroﬁvrthmgrdup @nsisting obnslogen;nE0;0S; aCH| NI ,Lalkyl,

b?:?dO) NE RO HORY 8%"(%&2&”“3@&%@ 0)_N E(QR-Q) s®@-, and

“N(R9) - O) - N( P%i@)se'ectvbfrszm@ TSP EG2H0dle DOBBOT-, -S-, -
27,5 10 15(0)- 1StO: (M) mABINAG Sl N R %1@3;0(6}5NR9)302-
al kyl , am nﬁ P@ﬁ) (%}ehliﬁ cyc oal'kyl, ‘cycl oal kyT,

aryl oxy of" gF ( 1y of which may be opti onaIIy
substituted one or nore substituents independently

sel ect ed from L reyp conS| sting of: hal ogen, =0
- RI(Q r%F% \’W' al kyl, al kenyl, al kynyl,

haI oal kyI Wheh%'l‘ oal kenyl haI oal kynyl, het eroal kyl |

cycl oal kyl , cycngldqmylalkyl ha%ﬁda@@b{%%ég}élbalkyl cycloalkyl, aryl,
het er ocycl o%lx ar

ken
hydr oxyal R y&r%SWoanﬁlaw&&? @)7 XS@P%@QWW substituted one or
al koxyhet mowlsylbs,tltl.ahlseln(}émm}ently ableyteylfm«y the group consisting of:

cycl oal kyk cyclea 0 cl oal k
het er ocycl g’é??(n foﬁyldﬁg:wy#) (‘)XC)'/F3 he a?X Yy, S5 haioaiky
aryl al kyl ! aH@l‘%’W ar yeiealkyny, d]eﬁr@alh&I oxgycloalkylno, cycloalkenyl,

al kyl am nﬂeteﬂ)@}’dlcﬁﬂlyno h@fé’rd%?@ééﬁéln¥loﬁ;¥ ﬁ?mﬂ%tggolﬂr%lo r]ydroxy,

Zuml ng?llkylh )ébiy(ly aﬁkwy alk sy koxgd;@tgoarylsﬂXenyloxy,

- SR6, - ORélayylaagyl ; cydicalkyloty, 2 &cl@@lkénylMI S aette%ycﬂwkyloxy,

from the g&g%@yc‘f&%hﬁ&yngarﬂéxy he er rﬁoxy arylalkﬂ heteroarylalkyl
arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -COOH,
C(O)OR®, -COR?®, -SH, -SR®, -OR®and acy!:

L' and L? are the same or different and independently C,—Cs alkyl,
which may be optionally substituted with one or more substituents
independently selected from the group consisting of: halogen; =O; =S; -CN;
-NO; -CF3, -OCF;3, alkyl, alkoxy, acylamino and alkylamino;

W is selected from the group consisting of a single bond, -O-, -S-, -
S(0)-, -8(0)z, -N(R®)-, -C(O)N(R®)-, -SON(R%)-, N(R®C(O)-, N(R%SO,-,
and -N(R%-C(0)-N(R")-;
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S(O-, -S5(O02-, -N(R9)-, -C(ON(R9)-, -SO02N(R9)-,
N(RO) C(O) -, N(R9)S02-, and -N(R9)-C(O-N(RLO)-; 20 d)

wah2d05/0¥842 L' and L2 are the sane or differentPemsG2004/000307

i ndependently selected from C1-C5 al kyl, which may be
optional Iy substituted one of’ nore substituents

| ndepender?t)l y sebetetedm¥-om t he group consi sting of:

hal ogen; =hersify;, - CN; -NO2; -CF3, -0CF3, alkyl,

?Lgog?/bugcgloﬁs |C§t g % agkmg %‘P%aﬁ‘ggv tae%erowc%aﬁ(gd cycloarﬂyl aryl,

S(O -, - S(chylxy,or-hetarRdryl, anyCoiOVNEHREaY ,be- @(DQN(IIR@)JbstItuted one or

N( R9) C( o) mor@(s‘?}ggt%w md%ﬂﬂdermgl @ec@@q}onll\'(ﬁ%[g)oup CB%SIStmg of:
and R10 are the sane or dif are

i ndependerloger el e N rife HoF Clo% alkylgkenyicalkyryl, haloalkyl,
cycl oal kylhaloakefy®, hehasagyal oahdtyhoalkar Y1 cydvatkgr oarkcydioalkenyl,
grxgﬁlekséghhgt]?cgc%{:lgaqr(%: :lckez%bcfyP %kert;ﬁﬁlzaca)[yl %1e|tesroaaryl hydroxy,

- CH2CH2- , -hehitogyalkyl, @Bogh adiypayadiyl, lajdoxyaniknalkdxghétenoamytl atkenyloxy,
substit Ut eaqix ‘M/l&)@ onecy@[nal%x? Su@%da‘iﬁéﬁﬂ@»@ i heterocycl}galkyloxy

i ndependent I y sel ected roug consi stin
Cl-c4 al kWe‘er?ﬁVC'Sa'b?fﬁﬂoﬁ\élcé’@{l"i’%ah?t9'°3’é’ EHt éﬁlaé‘y‘sa'l"%‘emary'a'ky'

t her eof . 3 3oyldNeyldig £8miREr AkymIAd) cyllamhing, mnﬁmw blb]ta&:iho sulfonyl,
nmeans t hat ) stitue r_t.ha on

subst i ¢ uertNYEEE, FolUBR e S5 sl el rooon
r epr esent SS(OMORY; r@@Rs fShheSR%eQRebnd)mme or iodi ne.

PCT/ SG2004/ 00030 ¢ AI§<3I4O,653 a group or part of a

group refers to a straight or branched aliphatic

hydr ocar bon S%Pﬁbdeﬂ?@ﬁ"é'ﬂ%\@fpw eoneiptingiof apiRGE bopbr@-, -S- -

pr thef er abl y5(6)- G(@)A kyik?)-, nog f NOEHNERS g@htaf) C_N(Fﬁ?cmg @§R®)SO,-,
ot herw se naqt of suitable straig an

branched @fgcg'?% E?@nmgﬁﬁst i tuents include nethyl,

et hyl, n-propyl, 2-propyl, n-butyl, sec-butyl,

t- butyl hgxyl (=gng. 2t he like. 10 "Al kyl am no"

i ncl udes bot h ernoaI k | am no and di al kyl am no, unl ess

speci fi ed. " Mo 3R ‘k)ﬂ'%WPﬁémer?éé'ﬁ%’e&t a”ﬂllllldRPR’iAe”EM%ﬁﬂ?ted from

" Di al kyl arg,no; amamctama Nbalostionhi®) libetitited oRe oMiofsubBiRuents
al kyl is as, def

e, The al kyl. gr
o of er i dEPEAeRE RAE AL e EoTSin 6 MRRes 3s=s: o
bot h mono--bOy|-&if. ROCER eikyli alioxy,|sayrammoLatkyisssing peci i ed.
Mono- 15 aryl ary RQeTR@A %o t&% %Qp QJqsfsﬁﬁdT&f' 5|¥|boN_|'-O- -8-, -

di -aryl am no neans a .
wher e arylS(Ps. a%(%laeﬁ"i%’%d h@GQéMR ) ﬁQ,eN( e H%>%<ﬁ)) N(R*)SOz,
al kyl - CO- g 0oMR%- U(MPNW‘))I he al kyl group is as ;

d d

bons o S hanth R i ST e 3p P asp e s 5T Ry P o

2BylgCe0p cycloalkyl, C4-Cs heterocycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl,

and acyl;

Zis a single bond or is selected from -CH,-, -CH,CH,-,-CH=CH-, C;3-C; cycloalkyl,
unsubstituted or substituted with one or more substituents independently selected from
the group consisting of C4-C4 alkyl;
or a pharmaceutically acceptable salt thereof.

As used herein, the term unsubstituted means that there is no substituent or that the only

substituents are hydrogen.



"Al kenyl" as group or part of a group denotes an
al i phati c hydrocarbon group containing at |east one

w@ arosoes4ear bon doubl e bond and which may be stpei/gt00en00307
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branched preferably having 2-14 carbon atons, nore
preferably 2-12 carbon at ons, 8nost preferably 2-6 25
carbon atons, in the chain. The group may contain a
plHalogen’ tf?Pf@fFen@cnh‘lﬂﬂee Wloerihe, bamirteeor iadmenal chai n and t he
orientation about each is independently E or Z.

Egﬁ Iar aIkenZ group include, but are not |limted

t ?ﬁ@ﬁ%”pé’ﬁa i PHERYP refesyto-apiraighy or branchied afirhatinhydrocarbon
-Gow, kpyefergbig L Ci-rC Wailkglh n&irek)p?efér&bl?lQf#(ﬂ@@lkplernﬁisf‘ preferably C,-Cs

P r h kox

S ekt Roh EXdmphs o gie Y g e e e
W%wms@uderreetéylsetm rapropyd- 2-priokyd mybutyr saegbuiyh tabbiyt hexyl, and
ah&miayl i1s as defined herein. Preferred al kenyl oxy

groups are Cl-C6 al kenyl oxy groups. 35 "Al kynyl oxy"

refers to an -0-al kynyl group in which al kynyl is as

dekiaethoheineides Ryosf emmszl;nk yRiReN YAna X Wiy Riiso, 2URess! - SRcified.

r 5/ 028447 PCT/ 5(32004/ 0
YIRS - 308 bl bty Sk g Bldparoue. i
W’f“th%ﬁkséi%}sl defl@edaa§ abheve. Nbelakg merup.is dreferabiyl &@J-Cgailioligroup.
is preferably a Cl1-C6 al kyl group. Exanpl es include,
but not I|n1ted t o, nethoxycarbonyl and
ePNRIRG rityAs both meroasiAing End dirdaleming Uses) specligd.  Mono-
girwnmm: meahé ahgrebpgyi folrrﬁulél%rWNﬁ-l N@GnAIHME mebhe aaérgl)’d of formula

referab - a Cl- aIkyI group. Exenplary
g%gé %H?W' QG?W%FUde but not limted to,

nethylsulflnyl and et hyl sul finyl. "Alkylsul fonyl"
rﬁéy@'r %e&r% @n- ypa\,é E!*%pbl |ng\5vﬂ|HP th@ aY)@' 8naugl lléygsbpgsc?g'ed herein.

defi ned above.

Exerpres Pk | F'qup ace&s& é‘ﬁfb |be@zovln E h@ aléyl d5RHP iR @refqeraw 8dd-Cs alkyl
igupet hyl sul fonyl and et hyl sul fonyl. "Al kynyl as a

group or part of a group neans an aliphatic

hydr ocar bon group containing a carbon-carbon trip
Bskehytiael gueli ohparhgf dgrout dembigh tan aliphbtiemeiredrbon §fcap @bhtiining at

r ef er.abl
4 88 L0 LI AAE l  AL lo io
8P 2114 ¢3RO AlaME. Mok RisTesRlly St t2uear regtorrwmmnstaprdfmbw 2-6
ﬂ@rborh bmﬁsﬁd‘l m@,ch@ﬁwhYﬁWbm@Bdn@r SRy k- plurahty of doublebbondls in the

A BB Tt S e M e ebgrah st
@I@yn Ilrmuthul'aneeTbtelmteumo atheaylandpegde. partially

saturated, nonocyclic or fused or Spiro polycyclic,
carbocycle preferably containing from3 to 9 carbons
pﬁélfoxyl rﬁ@rs O T atkyl @Wyp@pw@gyalkyl @@qﬂommgrpm Preferably the alkoxy
B0t CDRRbY. ExaiSéDRaNad, baife hAGmitt KB, mHﬂ%ﬁF&d (ﬁb%.w' Se
speci fied. 25 The above di scussion of al

cycl oal kyl substituents al so applies to the aIkyI

[rdrenyloxys refers tobed- atieby tgrdupémnivsich sikety! @ Sis \Wefile@Werein. Preferred

al kyl ket ones,
gkghaﬁi QUMH%%Efgyam?hm%gpﬂﬁggkylsquonyI and aIkyI
ester substituents and the |ike. "Cycloal kyl al kyl "
W@Hﬂo@ ?éfé?‘s Qﬁbrké‘d)-‘aﬂ(lﬂlﬁ)( brouf frOWRcH Ak i€ Bs bfhed herein. Preferred

aCIMynyl%xy gr%upsaare C?lCl:XILynnE)Ixye gt;rloSps
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30 are as previously described. Exenplary
nmonocycl oal kyl al kyl groups include cycl opropyl net hyl,

w@eymsopsaat vyl net hyl cycl ohexyl net hyl and PCT/SG2004/000307

cyI coheptyl nmet hyl . "Heter ocycl oal kyl" refers to an

t aini from one het eroatom sel ecte
SaBbAILRR bame) B oie el O SEh et e
f?édybgwap osreprefimbly @ idheCsi akyp)rgacﬁlfpr daxhyipkes dneliie3 but @od limited to,

b A Jidxy g to 7 menbered. Exanples of
suita Ie(ﬁggﬁ}oc§kyoa kyl substituents include

pyrrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl,
DAWulfldW‘ me@h@ﬁr-"ﬁ@} alk))(\@r(ﬁﬂqwméllzw RCA4 %@%%&Q@%@ alkyl

tetr rop nor phi lin
Bropmf Rielordple 4G Bl skiah By akisu G Erap e, but o
lirdectoomgihylealidyeand cthyladfieyls to a heterocycl oal kyl as
descri bed above but cont ai ni ng at 5 least one double
bond. "Heterocycloal kyl al kyl" refers to a
rRkds e | rs@r%éﬂaa?v(@aral@i @ape inwhighi @ky! ishas defined above. The alkyl
I@ﬁiu@ rmyfébaml K@l-Ccadkll glokiy |Exambrs tn%délftﬁt RS 1iREY loQhethyYsutfonyl

@ Hlbed. (Exenplary heterocycl oal kyl al kyl groups

Ftu&‘% C8Y't et r ahydr of ur yl ) met hyl, (2- 10
t et r ahydr ot hi of ur anyl ) nmet hyl . "Het er oal kyl" refers to
aAI&fnkﬁésgg] rou;g[)r éyrptﬂ’?b?gu Crﬂ%ésrg a?ril)alrﬁéllatugﬂoéég% roenfgg&%bcl,o\{\@ining a
?fé%ci’fho't tie berdan weistemey bertraight or mnmdlpsefefably having from 2-

h&"c@ﬂb@ﬁb%ssﬁtb%%@férd‘bfy% ZsearQon &8s M thg%ﬁﬁpl ;ﬁéfﬁrably 2d6 carbon
cond ary

tero de al k
ey ot eshEartelRe 1o it aedimighi. pen pRdbropymy!
Aryl as a group or part of a group denot es (i) an
Q b [ : L
p:‘a{q}lma(%éa}/boﬁgr Zér%l{sqgeaq g‘@mgr?l (?: Lér%(‘myg ro ?l Pealwmul]]og is as
Fijﬁ‘gdaPQWFs that are all car bon) preferably havi ng
from5 to 12 atoms per r|ng Exanpl es of aryl groups

| %e %enyl 20, napht hy and the like, (ii)
(&‘:08 di Iigesu8s? iSplrale? pa P?'*‘%HVI Spluaied, QP@QFVE}ICC‘}’CWF%" or spiro
polgayalic, carboaydio yatéralaly I“ﬁbhtehmgl fiorahd ad 9B cabemy |pe|ﬂﬁﬁb dsuch as

%c—éeéﬁ%\é/lc !:)?:?Jbb%/l nfcr opg§tz4| C)%YO?] r uckoe e IIlkeg glugs o%ervwse specq’(ed

ure,
t et rahydr onapht hyl, i ndenyl or i ndanyl The aryl

gﬁ@é&v%héc@&o%%%&tfa% @ﬁl@ky@uﬁstﬁuen@él& f‘pﬁ}gést otlhl.ﬁélkyl ortions

8{ \%ﬁ means an ary
f E‘I‘Psf 'HE”tar WCha?ﬁjwﬁ'P%’éﬁ'm'ta‘éﬂne 35§X3br3é'0’i' @U@ﬂ%? alkv' ketones

dytatiyl, hateroaz ety biayisuifany bad KRy gbte LB EHAUAS ke,

phenylal lyl. "Arylalkyl" nmeans an aryl-al kyl- group in
which the aryl and alkyl noieties are as previously
derslepikyialig!” rreartsar qyeldalkiiplkult anplip irwhighsthe oyrticrikybaral =&Y Hoieties

erekyés ”Bﬂe@nbh(sly E%@&H?lb@d’ y Ex%ﬁm%ﬁyl ﬁJoKHéy;BEIQHQﬁyI' NFAUNEE include

enet napht hel
Ve[}eﬁaﬂrﬁgwy FW'%E&M@%' smqhsh\émﬁtyv'@uﬁ§¥'F<th99wethw
non-aromati ¢ nonocyclic or nmulticyclic ring system
Y a ast, one car bon- carbon doubl e bond and
S B et B % B0 Tar Pt S raygpaipragecied fom
Eitegep| sulfyr, pxygec w¢fer@blwromo1atb Behetdroatomgy £acimdhglid @referably from 3
ﬁ%@rﬁ@é?&@ Wc;re p?éerg%‘?k‘? ? ered! E?Qf'@ tgshcﬁ%hﬁg&g hetéuazg/cloalkyl

cl. oal group substit
g%sstggqrttsu@ﬁ%/xd%rp rlﬁggyl tetrahydrofuryl tetrahydrothio uranyl piperidyl, piperazyl,



WO 2005/ 028447 PCT/ S&004/ 000307 31 "Heteroaryl"
refers to a nonocyclic, or fused polycyclic, aromatic

whedosnzsayrl e (ring structure preferably havi nECES&200€000307
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7 menber aromatic ring containing one or nore

het eroatons selected fromN, 30 and S). Typi cal

h&tpy@apyanys Ulsiphitints Nt 3 diardpaniele1,#udifagbpanet Hideoxpkepane, and 1,4-
t¥10| e, pyrazole, triazole, thiazole, oxazole,

pﬁ% , pyrimdine, i soxazol yl, 5 pyrazine, indole,

benzi m dazol e, and the I|ike. Het eroaryl al kyl " - neans a

h K r t Pakolk R @ontaining at

ﬁ&t% o%ﬂa{)éﬁllieﬂbl Yéf%\r?éggh%gg%kﬁgylyéﬁg%p%ed Preferred J

H@qséva'ﬁlbl@w groups contain a lower alkyl noiety.

Exenpl ary het er oar yI al kyl groups include

r| d 10 Lo r aI
Myke rgfﬁfesm i el %éﬁmﬁfﬁoaﬂ(gﬁg %hl )?Efﬁ%car ch}h'Ch the
gfemn@rymlbalwh mRy lpékykt maletitst e tﬁsarmh‘é@JSWav¢Q$gf'detoEaemp'aW
nth in, pr ehe&teldrofunlmethyl 2-
car%gﬁd%%kw OEF? et hlglaad:epr op;el(l (tn grrgpy]) gr a (
|t§W@9V‘I'qfuréfﬂy')ﬂl?EW| (n- butyl, isobutyl or

tertiary-butyl). 15 In Fornulal as well as in

R ok S L T TR W o
Sty Stuesarbonié  inbre firfiesablyi it 3 stoes, in tiihee cleain rase or more of which is
%?&%ét&“té%ﬂcfedpﬁ&hté 0HS aftd Nt h‘;@(eﬁwpla@ het@roalkﬁf‘gngudé Ayl ethers,

] For mul ae
|%$Caf1qaé/cﬂndrt‘érﬁ@h@|kﬁlcﬁm"a€tst ﬂbﬂﬁ%'f‘ﬂeso?”daiheﬁ‘& dic moiety at
one of the ring positions. 20 This acidic noiety nay

be provided by byt is not limted to.qr
P st o 5L e R Bt pongprete. o
sfusdll @ojicgclivhdrarhatisharbonyatl (vihg stewttune badngoing\ateras thﬁteare all carbon)

as 'e%ba%lyr%vﬁ\gmogl ?tc? 9%%0%’065# B NE e (ﬁ(é'rﬁ 'g?ougﬁ"lr%tuﬁe phenyl,

osi t1on throug

a'hapjltheln @ng theulkes (i Wn&g)tlor@l@ substitutedpariiglly sa&yatgﬁ blcycllc aromatic

f (%Ilcgr?]c@éiPmS\HﬁiEh a@ﬁenﬁbﬁ@ﬁﬁw Bycidatdyr @dCpagilbalkengl group are
Or acnne

cipecigoaie a7 GRS sFete e S Bielaf, Rl gr ndeny!
i Thet drgl giaupirhay befsubstitgiedibydeneadr nfeoe snbistituéntgrasips.soneri ¢
forms including diastereoisoners, enanti omers
tautomers, and geonetrical isonmers in "E"

c@rmallgembme@naan pRybateenyb grawp i Whigh @ecﬁW'EnsﬁEfe'Z/' are as previously
' SQURER: Exdmdidty alyRke1 RIUBE PEIddS prdnyiamme 30 i soneric

forms such as di astereoners, enantioners, and
geonetrical isomers can be separated by physical
andyigkyI'c heahsah aptdikytisgrang ibywhidnothe syl lahécaliyh ndiglies are as
a%waéﬁgg?s% |bedh§’rqurmoé+gg|§)(lﬁr?@g%oﬁit'aﬁigl 08 & daIkyI moiety. Exemplary

exI st st er eoi sOer s,
r aw@fkm‘t%@psmﬂlﬂélbe'FﬁYkPUﬁ"@ﬁﬂYbe”dé}?EWP?'e@ﬁé‘?eé Yend / or
di astereoners. All such singl e 35 stereoi soners,
racemat es and m xt ures E E of are inten
Tyt

W[ ORPAKERE TeEBBen SPTAY St Lo TRPEl BasE T BeHligeic 9
C bRt Bontaihg 810640 2Bl 4atbHHTarBE GBI 00387d Biferably having from 5-

10 carbon atoms per ring. Exemplary monocyclic cycloalkenyl rings include cyclopentenyt,
cyclohexenyl or cycloheptenyl. The cycloalkenyl group may be substituted by one or more

substituent groups.



Additionally, Fornula | is intended to cover, where
applicable, solvated as well as wunsolvated fornms of

wo besozsapounds. Thus, each fornul a includes coPQDSQEH4/000307
havi ng the indicated structure, including the
hydrated as well as the non-Bydrated forns. 5 In
ddeferopoli nefere derpro ummtecyefic, t drefused molyeydic, srmatitDAEterocycle (ring

'sﬂﬁﬁt@btﬂr@@raﬂgeﬁgv%gog g {ﬁg 7V|’%Eﬁ18%{5aroﬁ1'gpc9 %hg%ht%m'ing%%d %r more

har naceuti cal | acce
ge&efc\?@ﬂ}fefeé%q %4 angch)- J@Wﬁajdwépgoargrﬁybstltuents include furyl,

Iﬂhéi’fyijr&ﬁﬁubl Gpakyle; afrfé@dﬂé aioralokszoRf HHEiRe, ”F}rm%ﬂhé t ﬁéxazolyl
retrers

HBe b i B IR S G001 ot o oot ek vty

of the above-identified conpounds, and include

ﬂh&ﬁéﬁﬁr‘}ﬁm I fRhhYa %Qﬁg&?gkygpﬁﬁgﬂ\ A the ﬁ@teﬁﬁ%lﬁ gnoaahgyl moieties

base a ion salts. ar naceu
a@caéqua\muava@ﬁwbsaa“refpw ReleroarylaikyldneHpe @ﬁmgln@flowmw roiety.
Exéraplarh @efercpadiigfgrolgyhaite gyn@yigaRjic acid or from an
organi c acid. Exanples of such inorganic acids are
hydrochloric, sulfuric, and phosphoric acid.

Appreoplkilaie &)g@anir’memsimEsﬂWebESesebaﬁteddarﬁ rafifnatic hydrocarbon
@#o'ugmtch Gnayloz &Bé%lhgérl 5r9%¥eb Havid 9?835 cgr’oongloﬁ{s ﬁ ¥he ch%ln more

car l'ic and oni ¢ classes of organi
85?&’15?9'3@% t¢ cathprshsush @s mﬂﬂm ethyh eeapyldn- pmnymrommopyl) or butyl (n-
BUtPICs oty oblepti@fliugy). gl uconi c, lactic, malic,

tartaric, citric, fumaric, maleic, aIkyI sulfonic,
aryl sul fonic. Suitable pharmaceutically acceptable
efemuald i dsi well asah Fsrnnﬂaeda-rltpdmfm@g sab-séte ohtdndpdunds @it Bormula
nelha‘lel Igcsh%%t?'; déﬁgﬁ"uda 5I9rﬂn %{eﬂm vvﬁn‘?ﬁ" tHls ”@O%%S%{’ﬁ {gw]ere are

gnesi um cal ci um a and zi nc,
2‘(?3@&13% Pﬁﬂﬂ@sfaﬁéﬂﬁ‘oﬁgaiﬂ@dﬁarmwogmm toseash of Feraulae |, la, and

i, EHehﬂB@d raflirehenOF RftgthimBR: of% hRidic rﬁéﬁ@tmlt e Of th@ilgBbStions.
a ts are: nnDn un1sau%ﬁ aternary Salts such as

'é? 57 er i PPy l%i’m b'saE?tdy’B'EFﬂ’l {9 grPuBy | qeataining, a
Bydodxaes al qrsamnedvagwe;s@nf sehaicd wracmgmhahn@dro&d@ti Woud plovide the

[ tabl C

RPERAY PR et DRBBREN WA AL BTER MoBe et B v
pRsition HHOUQVB?@ka"Wl?@Pugmpﬁgch@s ~Clita ot ofH.OPx, 265a11818€ny! gnoup such
sherasie méfer8EpdsRiohd Rl a@écﬁm%ﬂtl df 6 addic hsiety 2ftehe 5OQHq 6-ring
b those skilled in the art that the inventive

Unds, agents and salts may exist in different
crystalline or polynorphic forns, all of mhich are

{

R ERpEol ol iind ifpg 5 RFylnds S AR BE e spmstg form
'QC'%%@aﬁaremwawsi enadievers; i teltemiers, eind/ gedmetiinat mbmbisdn "E" or
lzeadlﬁlglﬂrﬁtlﬁal |9MnerrbY§rnQJ(tM§'o$ E dné QLiégrr‘ué?Q 1§ algé(h%ét%@&hat%ome

mpoun For exanple an ester
'B?m%{'c 8??2?0 aﬁ‘ﬁﬂ‘ %Fr d'P%fPf?BF"SFSr eE@H'P%?Fﬁr g aeﬂ%vlaaéwon@ﬁr% GB" be
sepyrateel by hysidal afal/@ chymichyebtiddg $h6 by thold sKillekioh thBart,

parent nol ecul e. Suitable esters of conmpounds of

formula (I) containing a hydroxyl group, are for
Wremefithe eamodrdsf thsi digclosedembertimertesiay existtas atngle, st&oisomers,

BBrRUIEY, Ednd/ 0P XrAb @RS of %ﬁédt@bﬁlar%t 8% /& QBEt?Pe%%Es All such single
SzeCQI nat es, f umar at tes, mal eat e€s, ene-pDI s

TRORATRES HaGRMAtRS And SiXtyies theseqf ate inteadadip &a avithis, the scope of the
glibjept-rhatletdadctilsadtandtcmed. met hanesul phonat es,
et hanesul phonat es, benzenesul phonat es,
p-t ol uenesul phonat es, WO 2005/ 028447 PCT/ SG2004/ 000307
33 cycl ohexyl sul phamat es and qui nates. As anot her
exanpl e an ester prodrug of a conpound of formula |
contai ning a carboxy group nay be convertible by
hydrolysis in
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vivo to the parent nolecule. (Exanples of ester
prodrugs are those described by F. J. Lei nweber, Drug

wo/kioab284iRes. , 18: 379, 1987). 5 Possi bl e HDAC i nkih$G2004000307

agents include those having an 1C50 value of 1 M or

| ess. Administration of conpgéunds within Fornula I
AfldHiarally c AAmpda Byis dpfgndsd toneovse cuire RPPliRsREs SP'&?"Ed as We” as
(PRbI4ted fortlsTbNths bMpbounds.STHOE, ea8h Wrahlaomclwdee cahpounts baving the
IFcﬁ? ? c}nﬁrsugu ure mn]ugmg &he\% d gpedlag r\{vé’e 23 tth?eZn S%&é%’fer%gﬁ LS

I njection can be bolus or via constant or

Ih%@i‘ilm d @%pduﬂ&é@f 91@ FoTrh@a aCtheMED A TN dge nts of the various
typically include phatr maceut i cal |y accep

e Gl RIGHTYcaHiF=I AP Srls. BORRPE, Aok metabolies
delidhvedmpbondst &l phatrhaaliticaliyt steempine talealf bychehdtainiiles.e

dose. In various enbodi nents the inhibitor conpound

may be selectively toxic or nore toxic to rapidly

Theolerth ePaaimeageishllys acceptgble skBs'c eaferertousalts thagr retairt ftreen desired
ﬁl&od@c{ rg%hvuﬁlelatl the ZB&/e i@riitied Q@ﬁ\a&ﬁ\‘dg' ‘éﬁtlj ||B(ch§fef BRdrm%Eeutically

anount erapeu ic ampunt” s an

agGeniatie ec”r’ﬂd tan'E‘P’f Selts FBAebPse; afditgn aé%ﬁ r%&'jtaé\eu Rhgrmpceutically
a"ce§p1ém§ acﬁrbdﬂftlf)ﬁ%talts/ of asrmpbhds an Fbﬁmulaid Myl 154 pre@dreu Mrom an

ef dm ni st.rat.i ﬁct ve. anpunt S .

'P%?’E ﬁ'@or [ﬂ»”? ?%?fgﬁ?lc ?md g%aggén a?ug ino n%a\mcoarcgljts gre hy rochloric,
siffariyi, B hospbarErac. Apbrowiate othahiayacidh engyr egsatentddofron aliphatic,
éybl@al%hét%a%?on%n@t ﬁeterloeycﬁcs BGokye a‘ﬁ@ rga%’r{‘rgﬁlaggest <5?‘5‘organ|cd acids,

I'nvent 1 on nlnlstere In any orm or
SHAMBlES (9f KBS @r?efomﬁrpafewd PEAPIRIFa FYSIRICe VESHE: FiGonicelgetion malic,

thi@icarcitri®f fupb e ambieg, fa&plnudmhico gylsuieic. 8aithbley pﬁeﬁhﬁﬁéutlcally

h for d
enR 8o o e 2 Sandadt 8 PalEC! bPlen BRI sa moce
fem Etbiuend sodilme, mmélutn oragbesiupe calceiat, @wmlmlhe @tdagle: aod organic
gah? rﬁéygdfr&h od?gérﬁ’c Bgsésr ﬁﬁheéi‘. @Ma@t Eﬁ@{haﬁ(ﬁérﬁl}‘@nho rE)holme Other

Clrcunstances. We refer the readér to Rem ng
PREPIRAC Ohit PEaNc SEPIeNCES, aANBRMNiIWRi F7!tSn, qmm*ﬁaflvuts;ﬁit%h?%@ as

t@@amétﬂﬁé?%orﬁ.@h daMr bheio ad.mfaedlrai bélfé suzh Jsh@alt%owm'gfy@iﬁe and
I i nvention,_ can

Fhint AR o R AR TPrr Y CRBUFTT G o bo Tound i
Reynbgtosls iPbarmceltical HhiencesctBit Editibn, yMaakcleytisihg Co., Easton, PA

{36! 1h e casgv\#lfefﬁﬁs t??t £EE5RE & un %}QO&PW’QHQQ%IQE i fﬂ@ art that

I nvent | on ective thenselves, are é]
the inveftiue 6emeanads Aapms 3edsalles May exipldn Afetenbarystaieror polymorphlc

By, IR WHidhadreYinRAGRIPIoAd Qithih ahd Scate SMBE Bréh(Thvédten and
sﬁyg@qal]@/ nore stable, nore easily crystallised and

UL P sed 35 sol ubility. WO 2005/ 028447

PCT/ SG2004/ 000307 34 The conpounds are however,

I e
rPY&Hr@?n%éég%% &m?:agrﬁ]dq\gpléﬁisgaro% rﬁln@ %1 gﬁjgbohc meﬁns (e.g. by
'Ué@i'wst?d refiyetionodr adatien)ste raaF(beFPPU"S*\éJf éQfﬁW'al h Fer examplean ester

S8R 08 0B RbmbHdRST 96rRTdla il SHMEIHINgOR hWr@WI gR%ip @nay be convertible by

RORMER (1 GihS BaBHGFIECHe $UGPE.Felkte & CBRaHS pf fogpuia (

@bintaintnyt aohydboxgk giqppeiate. fofhexaoplepasetateansitrates, factafear datrates,

%Qor@? ero§al¥¥gjs| ééchnge pFog%ng\Eé sxgﬁnéigérp ‘?L#Egétegf %ggates,
I nvent' on may b mnistered 1 n’'conbl nat'i on
wethylernsrtes- ﬁmydrnmnepramtes orgebtisateag (sejhianatess, adiep-toluoyltartrates,

AORIRIERARENT | tnlB s BshoRsted DA b RdNUIphbted" bleueAB fPbnates,
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procedures (e.g. surgery, radiotherapy) for the
treatment of the disorder/di seases i o nentioned. The

w@osporsamt S can be adnministered in the sanme forOmbaioem0307

or in separate fornulations. If admnistered in

separate fornul ati ons the coapounds of the invention
pESfonekdsuiehamatest ane diugetpseritsi ahdtyeroexanpiell drareetiLradrug of a
Wbr‘hFanheof Wrhila Idédt'\gan(uﬁ) g rcg{%t@éngrgﬁblwagaée SRUBESL tb& %ggrolysis in

his invention on conp
yho é%%&%@nt}tm@%wﬁy (%%?é@éﬂ%m eétestpeQer% %talﬁfwa@emnbed by F. J.
neinaehee Iidig Metdbt Re$38:3d9 SIPE7)Si ONs, suspensi ons or
enmul sions as well as sterile pomders for
reconstitution into sterile injectable solutions or
Possitde HD8AsNHikititg guentsinctude tibse hiviraygr 1I€50 04lus uii T @ beless.
aqueous and nonaqueous carriers, diluents, solvents
or vehicles include water, ethanol, ponoIs (such as
gripistration ¢frcepppinde vgmgmdiﬂrmulpcbncybqrh@dseqae bgl bycamly of thechccepted
h’@ﬂeé fdf%hterél%nﬁ%tﬁaﬁ&{ Sudil ast steesr rébtat Q?%?%farenﬁgeatdﬁm's@rauon

h 4§ ) as oljve 0|IP, and inj ect ab E?anlc
3T S SOGY ﬁ”%?é’se‘f‘ﬁwusca%é'tt@vewaﬁeﬂ "?t'[aGPfén JoUtasn Injgstion can
baboinaonwcorfstant @Xatehitent bsztoheTheSai:tﬂé ca@luhd @ typically included

FHBJ ;?r{a'rrﬁ%‘zseutuccétlﬂ? Q?c%Btat)I%%la}rl@r (?r dllugnatl gg i rg% aﬁ’rﬁoﬁ%&@&&qgo Jnger to

require
Higd patient r?eﬂnﬁg@e@flcaﬁméf@envanﬂgse 26 VEmnese enthvdsEnts dhes inhibitor

H&Mp(ﬁlh&%é‘@plﬂéaéerbcﬁ@WY@d'&t 8r M 1 &% B SRRl %‘i’dllYeFr‘atlnﬂ cells, e.g.

ttin enmul si fying agents, and disper
gﬂﬁﬁPg wﬂ%@%@ﬁ?ﬁ%ﬂmﬁﬁ I¢84® action of n1croorgan|snB
may be ensured by the |nclu5|on of various

?ﬁg it Ctt‘ﬁg}a éut%%l&t anoC:t“];eun oun agoemtlié[rapegg? Oa%oi:”@' lgi,]%n amount

par aben, oro enol sor
pyfficient |te Qﬂfa?t bgneficiajeor @i@yecﬂ Zhieal tresultac Ao deffectiet andwnt can be

BERIALRreUR PndSr %Qﬁéoﬁmn@t%%bh%%ﬁ I'l:lrgfgéﬂvg%moﬁﬂtdis tt)l'ﬂ)?callyj Kicient to

30 Prol onged absorption of
Bﬂ'é?f?r&@@[ﬁrﬁt&a?ta'?"l}?nﬁeﬁ%we Sows ea'gh{hemssw of the disease state.

i ncl usi on of agents t hat delay absorption such as

[ um.ni eglate el at f. desi , and
PoltMobd ERARRE SEMRSiePil, P in B4acrtiphiies b ey mode
Wweforrpb%athecommtmd birlavailablel &meekided indneyat etiprdaring darmulations

fnaﬂeggm, 2%4%2 tﬁ@vﬁv %05/ 02844r7"1' %%T/fs%%'@'g%%gﬁsd@gg%?s%" the

PHj & CBRrCiestiF PR aapauRs seiected. 19 gangigien) tof sy treated, the stage
efxagTpbreiitioh o beé ltiestali iag@ otHar fél@antacu*@&ﬁhﬁﬁde@' Wé edféH thé ﬂsgzder to

Rehibes Slafied g RPE S, D B dech i & lodo) Brurner
idfogmationed or di spersed in sterile water or other

sterile injectable mediumjust prior to use. 5 Solid
dosage forns for oral adm nistration include capsules,
Y’b?o‘fogtpguniﬁ 9f|tae PresaRidrventionnean ke administered) afonsyertin dh fogm of a
shasagreuficar ﬂﬁmpdshﬁn an:tcbmanémﬁmmn@l ph§rrﬂ§cél§QaW bdiebble carrier,

UGN s 3RFPhl' s PEPPLERR, ShiecBini i i afEcige temseies, are
tepically (foruwiategmarscphdthnensw orthe)forfri bl tieis pharnexteatedBr Scceptable
S

B o E Dpjca g RtpoRy of e LG HRR0 206 s, nreases
Wﬁle, car boxynet hyl cel | ul ose, al ginates, gelatin,

pol yvi nyl pyrrol i done, sucrose, and acacia, c)

humect ants such as glycerol, d) disintegrating agents

such as agar-agar, calcium carbonate, potato or

t api oca



starch, alginic acid, certain silicates, and sodi um
carbonate, e) solution retarding agents such as

w@aroahis4m; f) absorption accel erators such as PCT/SG2004/000307
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quater nary anmoni um conpounds g) 15 wetti ng agents

rmI'heocé aoPg searSX oqp SIPBEIYM%%% Epgﬁ é%rrrkgf l agﬁatlcal compositions
behicloaiet forrallatpd damdm); dnuthe i deairadsmedes hf admmlairaiu,on As such in a
Cﬁhﬁér”@nbé&uﬁ@ﬁtair% p@gﬁeﬁvgmoﬁt Et%(/i@&? '3 Sd?\|ahgaceut dpal composition

pol yet hyl ene gl ycol's, sodium | auryl

mn&'tm?ge% C?’H%?L@Sfof Formuian@ %'awh@fm%cgwscaI'se%ccwsb'etcgmah diluent or
pédciptent. t Tie ddapagRors RFdDrapdfedinann6 R W ikBGwPH ftfiecdrt. Ng

agents. 20 Solid conpositions of a simlar type may

al so be enplaoyed as fillers in soft and hard-filled
gE1e3amMPorRgsal |ﬂé°sm\c%1r"?fgm§u % UgsaqrFIBYYstergd in asibingtiomwith one or
Minbde e&]dganial a&ugvvej that&ﬁe bh@xﬁbtlﬁﬁbé@@b& &iugs WEHOAL inhibitor drugs and/or

groge%‘i‘lll@%l e. a%l e ery d dr’l ogréegapyg fJBr E ee gr%gtg%mf Ot'g!ﬁgdlsorger%lseases
gmentighed T@QWOMQOWWM adyiinistered ért ihagamaridrrwlwbm gr in separate
StdFlidtion® st asraf e hdihs Es@%ﬂn?_ﬂﬁwd&‘% he K830 may

in the pharmaceutical formulating a nay
ot FBHEPtPIPd caRtealAly SpsiETIINeALshayEhe Oﬁ‘ﬁﬂd@aﬁﬁ) al so be
of a conpositi on that they rel ease the active

: M rr%%#le‘ﬁpz% Szl,o pos lf)?]salo ?Zf elﬂ\?eg ?r] o#ﬁ ol [Pa};ent?rﬁl dnjag\oaygampnse
nﬁwmceu@a&y@ce@t@ﬂe Sterdaniagdetivagore rnmpnmsled)uso 1sslutidms c llispersions,
CﬁBp@rﬁnoH§e&1 érﬂ@lLIHﬁjse aquv%dlmég'éferﬁéJ Sivadls eRr @ n\é‘ﬁﬁtﬁﬁ inlo| sterile

desired, for nore fective |str|but|on
c'wﬁﬁawﬁagluaoaﬁ BiISPREOND HSAPERT tp v6® Exprpnles ef auigble gaueous and

trﬁfng@le@ds d@r’né%eﬁlweﬁty S$AIERtsSIHGBhiASs ﬂ\@'uMéTWatéirBétﬁérﬁﬁ%ol ols (such
cro

5 Th t
c3 R B e, b DAL BT Bt B ek Fp AP anicures
vihe¢rrofo negatable oty Guc a mvaabbvendmmctabfeedgemc |e|steen!;uz:h as ethyl

Vg%agg 0540%%5% lty FB%%%%%Q& / fgp Q%Qr?d) C{J‘ bgqhg ugé) 8@ tmgf [natenals

forms for ora mnistration har maceu
VER FAsalsrithin. by It® Firdntengpeg, tof dF% 'e%§1ée??§ﬁc‘dﬁ1§'zes'yrmpscase of
adishemdidn | drdl.by lttie Rt birRidtah@. t he active conpounds, the
liquid dosage fornms may contain inert diluents
comonly used in the art 5 such as, for exanple, water
ofheet ltempasitione may, alsotarttdih iadjunaptagemt 5 predereative s wéttiey agents,
Sé‘l‘ﬁ;r% l,al r I I
car tl)éng eaSélte]%/h Y‘P &%ﬂgér{geég%g%ngﬂ¥ven%r¥ﬁpﬁ %:%rmf mlcroorganlsms
HB# gate@surﬁg d})(ylhén'@d@f’f (g;tgf var]pug qyupgqt@ﬁé agqj ya@mungal agents, for
CBxHRleWpafa@érﬁmcEHId}SbutéHoh Spk(eh@l BaRbit | £, 3efnd th@oﬁk"eontsﬁ\%‘]I also be

eflge}%?e gq 3}19@‘88|'é°‘g'{"(2?3.]98'ﬁ§/:f\#’1§‘? lﬁ%?%\gws QP%'B'HOT'h'O”de and the like.
ﬂ?}blyegeldydbewetlcgi gfdiod mjeatadlefpaamyacamicdl fesi eag befbrought about by the

tﬁ'otn%@ ag@ﬁ%ha@n‘%léﬂ%g& fop LOSLEY mlmﬁﬁmsrhgr?o%tqa%gé Lnd gelatin,

uents oral "conp Sltl ons cana
adJ uvants such as wetting agents, enulsifying and

SU&MQ@'&G@ @Qﬁﬁfeseffe%\ﬁ@&@tﬂbtﬁﬂn fhE%\Sﬁ{prs @Rbhe lncorﬁorated into
(g umn% gernsddil?g nS|on lnla ltlontolt
24 {Reash M IRIqaed dRlYPrE S e, Sugts spRRAVAE" Akices lipgsomes, and

fraicrospheres.



exanpl e, ethoxyl ated isostearyl al cohols,
pol yoxyet hyl ene sorbitol and sorbitan esters,

woasoessyst al | i ne cel | ul ose, aIunrnrunrnetahydP@WBdﬂmemyn
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bent oni te, agar-agar, and Sgacanth and m xtures

thereof. 20 Conpositions, for “rectal or bV

i pesnEranatie oo BF setifey St npeR: oY tuPimonon apecterat

h_etapﬂ'r@p_zﬁtt@d doybyriindorpprating sterfgipgnagentst in Hhe fomy eoft st@rre solid
Lrﬂ)o§’ Hér{sqpétecaﬁgg dis%lbédatf 'drgiiersgé(ﬁr| Qérﬁ@@v%tep br S&REF dt&liSinjectable

such as cocoa butter 0 'ene glycol or a

SOEPGS jUsbPrPT {Ra¥ee- whi ch are SO|Id at roomtenperature

but Iiquid at body tenperature and therefore nelt in

tg‘ﬁ‘ﬂgﬂ%ﬁ%ﬂ% ga@ X{?tﬁgﬂ lp%gdetr ealé)g gs tgagts,a&ﬁsi, Y6wders, and

aglamutésst Irnaeturclm nolmif desag® fposirtte @ttlvlemomppmﬂehtmiaw witle 2L teast one
_IJﬁW Z}%?macgﬂfc%cgﬁM@X?ﬁpré?ﬁ BE mr§u@rn§s sduhAh @iﬂ&tﬁ or dicalcium

ive co iIs mXxed under sterile conditions

vphorphate Rad/Aaak (erT ar yterdsse srdbAe S@éﬁ“?? ectatty syffpse. glucose,
nasce), Wn@sﬁlfdbabd:r& 96). binBerE f Kick asorforpéfd{hﬂilé acHrisoxyinktBiicellulose,

b . dd ||
e G, S B 00 S 5 B e
paglycecth\d) dinteyratin agérds sexh adcgagaganm dalcrtbecarhortatﬂa pptat@gcg tapioca
f£t9ﬂ3h Iérm{: gcraocoert'ggr Ji’lﬁc%teg ér‘%ggoﬁnh‘péarbm@/ eY‘@él&mn er%deg agents

refe rom | ogram o
bwp ae\,@argﬁrp fﬁ)@psor@g? acG\asatossHen ?ﬁ%@&r%}’ 9m[;102|u[nocog@ounds g)
NPethy akéltd Huan Hf f@rodyan\iﬁé Q&Ityl p@éoh@ﬂ)ﬁnd Pgl)‘c‘dél'dl ahbdstedfate, h)

dose can be ad ered in [ ses per
P ERE 205t AB 38R 7 B PRSP A0S 07 A Sl e
aktearete, infagnesium Gtradte,0Solitl heplyetiytede ngytols, dpdiomoked! sulfate, and
' QD&L}P th@e%* Wehe GRBGHIUPARES Bab-gfkeaﬁpér}ﬁmtﬁé Qio?a%%'f)ﬁr‘ﬂ ¥hay also
toné deacetyl ase can be neasured using kno
n@ﬁﬁﬁ@@b@@Wé@aQWW%hlda M et at, J. Biol. Chem, 265
17174 (1990), J. Taunton et at, Science 1996 272:
408],. In certain enbodi ne deacet ase . .
0o S5 3t RSk B Sl STt A u LB TR S b e
ﬁgmﬁrntdaaﬁulmrdgrmm ekdigéntnas ketasednrhitksaigamnas el aSChB'cj;H molecular
the hi stone deacetyl ase
Wﬁ'?@%é’%pgéeﬁg& géngﬁ@é educes the activi ty of
predonrnantly one hi stone deacetyl ase, for exanple
HERGsolid d@)‘%@‘f&m@rof taﬂaﬁcdﬁgé\&l §$bsb|€§ %Esaﬂdbrgrrﬂ&&ah be prepared
HDAC enz éﬁ H qu th
3% cordp 372@ % D8YT". as(fé?“?’éﬁ ?Paﬂ?%sr *él"r%e’h‘?% ’2:%? well Known in the
dpracebodutce farmblatng art. s Tagyemb opt@ntllyatontah opecdyimg bgents and can
) i ' _
%Ig(pﬁe gfga (|3 H&%Fﬁgn {hgﬁhé\f%‘r%%él éﬁg %ggvl% Srrjﬂjréé %ﬂ@%gﬁ;‘?%ﬁbﬁé dicri ially, in
camstandwrinelythgeinigsiétal ltragto ppmcrné%rt im@ pelayads mapnery eExamples of
dLPEaRNY-compSAIAL Ghich kar B @@ dludBpBlymkRE SlbsieAces and waxes.
dlseases or conditions include cancer and/or any
nmet ast ases, psoriasis, and restenosis. The inventive
CwnmﬁltHddSndT&y mx&e [ffedtive Wistribujon, disetathpduods tarebe iintgrporated into
nors, _such C [
o SR PSS B Pt Bolefy S5 R s G o, Bbsomes, and
owmmemmeSgastrlc and brain cancer. In addition, the
i nventive conpounds may be useful for treating a
proliferative disease that is refract€r¥ t he ,
t MREARHR FOMPILRIDEHEFISE PR RSRIFEPRGERE e 1o 'Brf&aﬁpé?p”ate' with one or
t meRt df i dbypemeht@nied exagiéni€ condi tion
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such as | eukem as, psoriasis, restenosis. 20
Addi tional ly conpounds of the various enbodi nents

waolc@slzset herein may be useful for treating PCT/SG2004/000307

neur odegener ati ve di seases, d:gnd i nfl ammat ory di seases
and/ or immune system disor The disorder is
preferably selected fromthe group consisting of
dquid edgsage f foemsrefooraral 28miistretinse dnciudd/ eharmeneiiisallyy geceptable
g’n&lgﬁlqser&h.(t%n : sﬂgb@H{l?ﬂsO' Srdst BRl t diirs. S)fﬁté%lmt@n'tﬂpkﬁie active

er yt hermat osus angi of I broma, cardi ovascul ar di sease

ﬁqanogwsc the; lg@l&éﬁ@gagedpw@écontaérbpsp PyenLs qﬂngg%[’gye%seg in the art
ﬁl%h@.a@l for &Hfhp&!; whatr Beothedeyentes silbilieing iageds end ekalsifiers such as
QH o OES:Q%rqpyln%?o gf ‘?ﬁiég@g%ﬁg éhﬂ ;a%tgégeu’sbeazyl glcohol, benzyl
berizeatef pmgyidene e, et $-hitylarr gyt ol adlimethyetormamide, tplh m partlcular

| sog%er eémﬁWnUPnEorhhege%so(ghq&r daSto? BR! éés%ﬁ@t |o‘v19 Sgoerol.

hi' st one deacetyl'ase i nhibitors of
fetraisafefurd leongh drlvethyant Sk’ Ang) fete Agid Spkera o esefbéta” and
mneurgs ebe differentiation, cell cycle arrest in the
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SYNTHESIS OF DEACETYLASE INHIBITORS
The agents of the various embodiments may be prepared using the reaction routes and

synthesis schemes as described below, employing the techniques available in the art
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In the examples described below, unless otherwise indicated, all temperatures in the
following description are in degrees Celsius and all parts and percentages are by weight,
unless indicated otherwise.

Various starting materials and other reagents were purchased from commercial suppliers,
such as Aldrich Chemical Company or Lancaster Synthesis Ltd., and used without further
purification, unless otherwise indicated. Tetrahydrofuran (THF) and N,N-
dimethylformamide (DMF) were purchased from Aldrich in SureSeal bottles and used as
received. All solvents were purified by using standard methods in the art, unless otherwise
indicated.

The reactions set forth below were performed under a positive pressure of nitrogen, argon
or with a drying tube, at ambient temperature (unless otherwise stated), in anhydrous
solvents, and the reaction flasks are fitted with rubber septa for the introduction of
substrates and reagents via syringe. Glassware was oven-dried and/or heat-dried.
Analytical thin-layer chromatography was performed on glass-backed silica gel 60 F 254
plates (E Merck (0.25 mm)) and eluted with the appropriate solvent ratios (v/v). The
reactions were assayed by TLC and terminated as judged by the consumption of starting
material.

The TLC plates were visualized by UV absorption or with a p-anisaldehyde spray reagent
or a phosphomolybdic acid reagent (Aldrich Chemical, 20wt% in ethanol) which was
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Rrdn{R slaeé‘tﬂa VatdMRied QRO BRRL iﬁgt%ﬁwenmr%n&t 4bo \V}Hz and C-
I?\IJ'MR spectra was recorded operating at 100 MHz. NMR spectra are obtained as CDCl,
solutions (reported in ppm), using chloroform as the reference standard (7.25 ppm and
77.00 ppm) or CD;OD (3.4 and 4.8 ppm and 49.3 ppm), or an internal tetramethylsilane
standard (0.00 ppm) when appropriate. Other NMR solvents were used as needed. When
peak multiplicities are reported, the following abbreviations are used: s = singlet, d =
doublet, t = triplet, m = multiplet, br = broadened, dd = doublet of doublets, dt = doublet of
triplets. Coupling constants, when given, are reported in Hertz.

Mass spectra were obtained using LC/MS either in ESI or APCI. All melting points are

uncorrected.

All final products had greater than 90% purity (by HPLC at wavelengths of 220 nm and
254 nm).

The following examples are intended to illustrate the embodiments disclosed and are not
to be construed as being limitations thereto. Additional compounds, other than those
described below, may be prepared using the following described reaction scheme or
appropriate variations or modifications thereof.

SYNTHESIS

Scheme | illustrates the procedure used for preparing compounds of formula ib, wherein X
and Y are hydrogens, compounds (VI) of formula la can be prepared by analogous
procedure, for example, by the choice of appropriate starting material. For example, in the
case of Z is -CH=CH- and attached to Cs-position in Formula Ib, such compound(s) can
be synthesized by analogous method illustrated in Scheme | starting with a substituted
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(R'NH,), aldehyde or carboxylic acid component (R*CHO or R?COOH), and appropriate
hydroxylamine or N-alkyl hydroxylamine (NHR®OH where R® is defined as above in

Formula la).
Scheme |
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H " H I
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Specifically, the hydroxamate compounds Formula Ib can be synthesized by the synthetic
route shown in Scheme |. The reaction of trans-4-chloro-3-nitrocinnamic acid () with an
amine in the present of a base (e.g. triethylamine) in an appropriate solvent (e.g. dioxane)
gave (lI). Treatment of (ll) in methanol under acid catalysis (e.g. sulfuric acid) resulted in
esterification providing (Il1). The nitro group of (ll) can be reduced by appropriate reducing
agent (e.g. tin chloride) and the resulting phenylenediamine was cyclized with an
aldehyde to give (V). The hydroxamate compounds (VI) were obtained by a known
synthesis method (J. Med. Chem., 2002, 45, 753-757). An alternative method for
preparation of (VI) is by coupling (IV) with an appropriate acid and then cyclized by
heating with acetic acid (J. Med. Chem. 2001, 44, 1516-1529).
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Scheme |l illustrates another alternative procedure used for preparing compounds of

formula Ib, where X and Y are hydrogens, R?>=Cy-L'-W-L2. For example, in the case of Z is
—-CH=CH- and attached to Cs-position in Formula Ib, such compound(s) (XV) can be
synthesized by analogous method illustrated in Scheme Il starting with appropriate (1,
appropriate Fmoc protected amino acids, appropriate acid chlorides or aldehydes, and
hydroxylamine.

More specifically, for example, the hydroxamate compounds Formula Ib, where X and Y
are hydrogens, R?=Cy-L'-W-L? and Z is attached to Cs-position, can be synthesized by the
synthetic route shown in Scheme Il. Appropriate intermediates (lll) were reduced with Tin
chloride to the corresponding diamines (VII). The coupling reaction with appropriate Fmoc
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Hydroxamate compounds of Formula | can also be prepared through solid phase
synthesis. Scheme Il illustrates the synthesis of hydroxamate compounds of Formula Ib.
For example, in the case of Z is -CH=CH- and attached to Cs-position, in Formula Ib,
such compound(s) (V1) can be synthesized by analogous method illustrated in Scheme 11l
starting with SASRIN resin, an appropriate hydroxylamine (e.g., O-(2,4-dimethoxy-
phenyl)-hydroxylamine), an appropriate cinnamic acid (e.g., trans-4-chloro-3-nitro-
cinnamic acid), an appropriate amine and an aldehyde.
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Scheme IV illustrates another procedure for the preparation of hydroxamate compounds
15 of Formula |. For example, in the case of Z is -CH,CH,- and attached to Cs-position in
Formula Ib, such compound(s) can be synthesized by analogous method illustrated in
Scheme IV starting with appropriate intermediates (V) through reduction and then the

resulting product (XX) can be transformed into corresponding hydroxamate compounds

(XX1) of Formula Ib. Compounds (XXIll) in which Z is a cyclopropylene group (%A«f) and
20  attached to Cs-position in Formula Ib, can be prepared from V by treating with (CH3)sS(O),
and the resulting cyclopropyl derivatives (XXIl) was converted to corresponding
hydroxamate derivatives (XXIII) according to methods described above for the preparation

of hydroxamic acid.
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Scheme V illustrates another synthetic procedure of hydroxamate compounds of Formula
I. For example, in the case of Z is -CH=CH- and attached to Cs-position in Formula Ib,
such compound(s) can be synthesized by analogous method illustrated in Scheme V
starting with appropriate intermediates (ll) through reduction and then the resulting
product (XX1V) was, without further purification, cyclized to give (XXV). (XXV) was treated
with an appropriate alkyl halide (e.g., benzyl bromide) in the presence of an inorganic
base (e.g., sodium carbonate) in an appropriate solvent to give (XXVI). Treatment of
(XXV1) with hydrogen peroxide in acetic acid led to (XXVIil). Using the same method
described previously, both (XXVI) and (XXVIll) were transformed into corresponding
hydroxamate compounds (XXVII), and (XXIX), respectively.

The following preparation and examples are given to enable those skilled in the art to
more clearly understand and to practice the subject matter hereof. They should not be
considered as limiting the scope of the disclosure, but merely as being illustrative and

representative thereof.

Example 1
Preparation of N-Hydroxy-3-[1-(3-hydroxy-propyl)-2-(2-phenyl-propyl)- 1H-benzimidazol-5-

yll-acrylamide (1)

Step 1
To a pre-stirred solution of trans-4-chloro-3-nitrocinnamic acid (1.0g, 4.4 mmol) in dioxane

(10 mL) was added triethylamine (2 mL), 3-amino-1-propanol (1.5 mL). The resulting
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and attached to C5-position in Fornmula |Ib, such
conmpound(s) can be synthesizd8 by anal ogous net hod
isblutizt was ddated tSER¥EOr\9 lsduss and thew dobled dp rropm iterheerature. The

srdfvgﬁtrWaQ' r@1tn8§ed(&r4dler %{@?Mg\h/a{e?g%tdwﬁ n%d%@%‘th%h@sndue and the

resul

it wes e%ltlsrt@qeto 1ci/é{ Thfe‘tﬂe‘t'%ta@l“(?é cellerted. anewed/oa%h cold water for 2
tth{éata@nd bdr%tgheab}oalmtﬂﬁqgfnitr@tﬁ(h%rkw rdplaiméi)- b@ergl]atcwluc acid was
ro n I NOr gani c (0]

AT bnxoc%ﬁs%&ﬁs‘égn%?re%gﬁﬂﬁbm opr [ at o
SKtpvznt to give (XXVI). Treat rrent of (XXVI) wth

REQRS dp%[nﬂ}ﬂ'cd‘écl r‘hLC db& t6°th(sx>§éfh Ar? Lof trans-4-(3-
W e

I ng the sane escr preV|ous

(fn(*w»)pr%@wwc@m'trqcmmm@ acida 51 endq mmelh and MeOH (15 mL). The

eegunmg BOINGHNNGas FRAEHIOY PéTRK For A8 MBGE NTise r@&ﬁ\»{h Imixtu@Whs cooled at —
15 The foll ow n aration and

respecti vel 9
1>9aﬁ%r1és0 1P SV Y3 iR iRuPRELRY BRINe) RNV M ae methy
tester Was evliettednd yrystaltey \llew golidntl 06 §, PIACHB ez D81 (MH)*.
§#b gct matter hereof . They shoul d not be considered
mting the scope of the disclosure, but nerely as
ei anpretstitreds selationvad naathy! tramsst- (atyitaxyproRylanhiee)sbitrodhamate (280

" gmhﬁmm:o(l)E{&wﬁgfgl%tnylgﬁ§%fdeﬁb@(§gfﬁ%r g 6f msnoli in glacial acetic acid (5
FPerT3t Fy OIS (1 Moy TSN T)° 'Spulne sofgion was hested to

pus&a £ HV hBGHs saab tHehQ:Bol@(ﬁ td rbamerﬂ-pe@ah@r @ne’%smetnt wsé remm&under
acl

Srrbrhy R (0 T R bchOrielsnd 12 GPANBE LE6s thite Tore anc

rsésed for BQ MilfDte30The 028did TayBXCHAsSIERA QK000 3flieretband concentrated to
saglow t?%ué!‘?%o *ﬁﬁ?&&ﬂg%ﬂ}eﬁﬁ& g%d lﬁdgﬂHédsfoﬁﬂ QOLthg efhe\f)r%duct 3-[1-

lﬁ?’rd*er’Wa@eBM*r)rZ (Rawf@ﬂyl(plml)ﬁtf)bem@'d@a@éovlkaﬁwhea¢'ési’n§th\é| ester

3 obfafed RTB4'5 R (W54 @shgy @nsJem;lz 379 [M@)*Pr eci pi tate was
coll ected and washed wt mater for 2 tinmes and

. The product
Fopidmninkthoxide (30741 ir0xepvaaply (2821 mg,) 4.phemyl) lvagciddéd ¢ aqdr@lstlrred

3000, B -SSR O s bt e ST ace
viegthvh gsierd 18 mghe.34 gimal iabeh hysiroxylemine- hw(qghlorlde (242 mg, 3.4 mmol in
WéUFP{(‘D’P h%f@?e@&)on%&ﬂukf &4 mmj&:sﬁ%tlpred bk 4PmBhutes 2P room

resul ting sol ution was
ﬁeéﬁ’feéﬁ”rte@"P étﬁr‘lﬁ@uf%jr intpea W'Pg of ipgravateg 5eqtpiBiRg &k cencentrated

\Wadrocrddric@didathe mixture was extracted with dichloromethane. The organic layer was
dried (MgSO0,), filtered and concentrated. The desired product was separated by reverse
phase preparative HPLC. After lyopholyzation, 7.8 mg (6%) of N-Hydroxy-3-[1-(3-hydroxy-
propyl)-2-(2-phenyl-propyl)-1H-benzimidazol-5-yl}-acrylamide was obtained as powder.
HPLC: 96%; tr=(LC/PDA: Phenomenex Luna C18 2.0x150mm 5p column; 0.8 mL/min,
gradient 5-65% B over 15.5 min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B:
Acetonitrile with 0.1% trifluoroacetic acid; UV 254): 7.22 min; 92%. 'H NMR (400 MHz,
DMSO-ds) & 1.35 (3H, d, J=6.5 Hz), 1.83 (2H, m), 3.00-4.00 (6H, m), 4.33 (2H, t, J=7.1
Hz), 6.55 (1H, d, J=15.8 Hz), 7.19-7.33 (5H, m), 7.62 (1H, d, J=15.8 Hz), 7.70 (1H, d,
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10 10 to -15C for 3 hours.
3-[3-nitro-4-(hydroxypropyl am ne) - phenyl ]-acrylic acid

woredospbs44est er was col |l ected as crystalline yebdD8G2004/000307

solid (1.06 g, 91 %9. M5(nz): 281 (MH)+. Step 3 To a

pre- s |rre

Bl (3D Ay BPByPETE) 8 81 118 ol LT b

Ng(m/2): OS@n[nMH) and 3-phenyl but yr al dehyde (500 ng, 3.4

mmol ) in glacial acetic acid (5 15 nL), Tin chloride

was added (1.18 g, 10.0 mmol). The resulting solution

FExampledt ed to 45C for 17 hours and then cooled to room

PRERRIGH Ur . of The aohydedid-3va$3 .4 srvietdoxyberesyl)-2vapbenyl-ethyl)-1H-

V\ater 2 nd. di chl oronet hane (20 nmlL) was added to
oprdl-aerdamigeile) o4 for 30 nminutes. The organic

rieey titfed wampolrride(d) WadyBEPared bidotdingetd tamprocasiutas meseribed in xample

qmbyohé %r%%pinlé% stQHng %te‘%bl@t A¥ic: e§1h/9rtR3§@é/P@¢‘d@ﬂeMnex Luna

rre roduct

938 RPUTEORYD pi efpiymw 028 Wnﬁ%é&ﬁaﬂ% PEBYA B 0\1%16éﬁ2'ﬂr§%%%2bﬁ H0
with Yl 1bs afildohsetiaGicd; BBLENL!B: sk@hitrigvagh abtoitmfedriatetic acid; UV

LY e S R, VRThh of (R 400 0r2 D Raflan ¢ 772

wag 3®ddael $)03.67 [BHes], i5ra8gdH, $06.6% (23 spf7.22-7.31 (7H, m) 7.63 (1H, d,

= I
S Ao L TR e gt od o, ) 1100
b93UStryz): t884 Mol and hydr oxyl ami ne hydr ochl ori de
(242 ny, 3.4 mmol in MeOH (1.5 nL). The reaction

m xture was continuously stirred for 40 m nutes at
Féi‘)'ﬁPet"‘errper ature and then poured into a solution of

IPEaibe coot ai_ni NeHylird3y-BL2-¢bberenibxyad-adthokypiiepg it andtioyl-1H-
ci d.. Th tungmv(\% 3ext racted wi th dichl oronet hane.

dried (MgSO4), filtered and
dbe Geatt qoatpeand (Bhwasiprspared apgordingcio tbmros%cb'meé@rlhsg in Example
r@MFH | %r&ﬂ?%{%est%ﬁd)%é%m%MFCL@W/AH:WC/PDA Phenomenex Luna

zat 1 on, .
1Wd:p< m Sfjfol(@nh&},@m& n gradlent 5-65% B over 15.5 min, Solvent A: H,O

RVitB Y1 %) tiubrdbaphie nytld: Solvpit! B:- Acetonitrile W|th 0. 1% trifluoroacetic acid; UV

epzi m.dazol - 5- -acryl.an de

aa%bﬂaéz Miferang e PRE PR AT (AT AA1 8 sppge 2. o)

2.90x(11 18t B8P Hzp [7U82¥7.500(88, rme?HﬂH grm7@r1’d2)57 &9 Bl. dvikr2 Hz),

' e 1 %trifluoroacetic

%@E@g F9§§‘I¢M QJ) @s ﬁl tri qﬂm—ﬂwl th 0.1%
trifluoroacetic acid; UV 254): 7.22 mn; 92% 1H NWR
(eqgp,pw—g 35 DI\/ISOdG) S 1.35 (3H, d, J:6 5 Hz), 1.83
n) 3 O% 4, OO3 3 n)i 4, 3362H Hz

daenzlmmszcﬂe blgl-acylame(@H, d, WO 2005/ 028447

ﬁ /tlégzﬁagndd %?#)(?hg z/aé"?ﬁp%rgg ?93_{5%% the ?%c res &jescr?b'e)% i Bxample
Mspmuzlyg agggpr[akq-@tartmmggguplé QP@,C péfk‘é‘f@’g AofPhenomenex Luna

SI\d: 'éyzddeK%?m% SLJebﬁx%nAfO 8 mL/min, gradlent 5- 65% B over 15.5 min, Solvent A: H,O
trimethox

S T el 10 S eal B St &P mescasali aecs UV
(23)): a9 PiREPANEIR @0 MHE DWSOod:) be 98r (@Eemhress dess), 4sd2H, t,

BT Sy BAPERPIRICE R 5 i 7
2=Cx VS Bm7514 (@Bl dl.l’th-‘S 60. M) MB1 (1H, gr 9B @hH257@8% 1B By Eq-85 (1H,
1R). Mnllz). 99k YaRf. A H20
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10 with 0.1%trifluoroacetic acid; Solvent B:
Acetonitrile with 0.1%trifluoroacetic acid; W 254):

wO 2@2/0z84m7 1H NVR (400 MHz, DMSO d6) 53. 08 (2HCT/$G2004/000307

J=7.72 Hz), 3.48 (2H, t, 7.72 Hz), 3.63 (3H, s), 3.67
(6H, s), 5.58 (2H, s), 6.59 @2H, s), 7.22-7.31 (7H,
m, 7.63 (1H, d, J=15.78 Hz), 7.71 (1H, d, J=8.76
h’&hmpkf% (1H d, J=8.76 Hz), 7.98 (1H, s), 11.00 (2H,
pl e 3h Pr epar at1| on of

6Jyl]HcﬂMdemdaZO| e- 5 yI | - acryl ani de (3) The titl ed

escr%éﬁ%g‘a%%"ﬁn%% 48559 P2 o PRpi i deafibed n Example
dt by v$imam¢>miatea$tsmng-ﬁa@ﬂalsZHBLQ R8{4. &/=RIDAP DR @henamieix Luna
IQMB@ xR 596!:@%”0 591%% UdTEdlerﬁs%HgLé & 15%89%' ﬁ&l&ent A: H,0

% over Sol vent

PR By o bopF i ciol SoRBThAE rcetmmiie st 4 1% ibiotdatetic acid; UV
Q54)% 42 iir. tle NEC @b MI—&CDQSOW 5 256‘12H {538 36‘H2) 37 é%) 4.39

@—Eﬁ g/'é'ﬁe %st%ﬁ?md 3512 gi(zég 1,42(% 4, Jgga% Hz) 7&1_, (1Hyyd, J=8.52

‘Hz)m(sz(i-ﬂ dl J=16-8 H2), Hz (1Hgd)8\&(81|6ékﬂzzmd7 t)ael(ZISISEZJ[ ﬁb Hz), 2290 (1H,
S z 431

é(?(}e?‘lglﬂ. b%?r gﬁi‘ﬁ‘é‘?%ﬁ [(E,P-']l\l- Hydr ox

+y- 3 f 2- (4- benzyl oxy- 3- met hoxv- phenyl ) - 1- (3- hydr oxy- pr

epghpres H benzi m dazol e-5-el | -acryl am de (4) 3o The

Z-{fxmethoxy-phenyl)-1H-

thenal oS HPLC. 95% "TR=(LC/ PDA:
P AR ow By terer e o TRoR Pl deog ramoe

llw/wng JnpP{RpFigiectariing matedals. wbﬁeﬁB%BtR =AECAR DA Phérognenex Luna
wié b oR1 sb¥%rk 5p EéIW%WﬁUnﬁn %?é(ﬁje(\t 5’\45%2556\)er 25?@?_"% henttAl H,0

wltlhggﬂ??;_fﬂu?roa@gc seid: §ngq_qé)8 Agetggrltr(iez Hlth §)1% glfbggroeg_qqc agld uv
254) 53, 7@ iz )NMR (4’&2} MH5ODM§de6m 3 96 (§|5 £)1br|o1 QqH rﬂ)ék%ﬁ; H, m),

74 ( )
Y5k o448 o e Bl A AT el 127 G oeli o)
2695/H) 28143, 84HzP(81U18@GO4‘/0)0ﬂ$B7bsE>M$rph/e) 8Brepar at i on
of
N Hvdr oxv- 3- [ 1- (2- hvdroxy- et hyl ) - 2- (4- met hoxy- phenyl ) -
BXaW#7Zi ni dazol e- 5-yll-acrylanmde (5) 5 The titled

eep@atond df5)v- M&ﬁo@ffﬂfﬁﬁfégn %P5 HheWbxl-Bhih8- RRACEAHKE Sropyl)-
described Tn 4oty DY USTNQ appropriate star
mﬁeﬂ—&a%—&@g%@é—ée =(LC/ PDA: Phenomenex Luna C18

TheORies 0omp&pd ¢l wasirefizvédl adldaniding tg) thadiredetiures @B94riBedM Example

ﬂ-%yfljsmg%f)ergﬂ léfgg{artfﬁ nﬂ%é? als WH’DC 1(#4) ttr )fé/HB/ereﬁe%tomenex Luna

acid t Onl
€18 2 PU@P@M adurags Oc, mwln asglent %69% Brover 15.5inliVRov4@A: H,0

Witz 0.1 M Hi8acef 8ei®Osdivint B AcetomtriROwit? b1 %3 trBdorbatic %E:Id uv
2%'4? 2.06 min. NMR (400 MHz, DMSO- -ds) 3 4.04-4.38 (3H, m), 4.05 (3H, s), 4.49 (2H,

m), 5.22 (2H, s), 6.55 (1H, d, J=15.72 Hz), 7.29-7.94 (11H, m), 8.01 (1H, s). MS (m/z):
490 [MH]*.
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10 (2H, t, J=5.36 Hz), 6.56 (1H, d, 15.72 Hz), 7.17

(2H, d, J=8.88 Hz), 7.61 (1H, d, J=8.52 Hz), 7.62 (1
wohoodo28d+l 5.72 Hz), 7.78 (1 H, d, J=8.52 Hz),Pdr/882004/000307

H d, J=8.88 Hz), 7.90 (1 H s), 10.77 (1H, bs). M5

(mz): 354 [MH +. Exanple 6485 Preparation of

B¥apadie ®xv- 3-[ 1- (2

Fre I SHdRX %1 PRGRAHoky-3:1{ 2, SRIIOXM RIB IR JoyAdin-1H-benzimidazol-5-yil-

benzi m dazol e-5-€elT-acrylam de (6) The titled conmpound

2 repared according to the procedures described
The tii¥@BEhoUNd (9)Was\pBépagedaazpsraiy itathe pedcetitires gescribed in Example

I} S8l o ool Bl L P, EDGAATSDEX, b

as zsomﬁmrrsm cotimn; A:8 mﬂom:zoramenhﬁ 65% %% qver 1%.8 a1 SebventA: H0

it 61 SRhyRetcef aé}@eédméﬂ B‘ h@eth%linté \QI{HI-%/O'I% tnfluoroacetlc acid: UV
trifluoroacetic acid

W& 2.69VBi0. HBIR €08 Mity. Pyﬁo %) 5)3@00%37( ¢H, "H«)3 99,(‘%‘5 n)p$490-4.95
OH, m),%. 5810241, J=-Ad 52 Hz5. 7468 @Ads)] .04 81HHzn), 8617&2H(d:)-l9 7d,(1H, d,

4 H d, J=8.92 Hz), 7.68 (1 H, d,
&5%’5“734""5@“’2)835%@% . 10.13 (1 H, bs). MB (mz):
383 [M+. 25 Exanple 7 Preparatlon of
€?¢%%£9XV 3-[2- (4-benzyl oxy- 3- net hoxv- phenyl )-1-(2

i r OXy- prop [)- 1 H-benﬂ nld?zole 5- eII acrylanljde'5|
Z2hargins -FO SRR XN TP =<a\lajd82 ZHa3zg

REe ures descr[bed in Exanplevvlrvby'u5|ng

r rrate sta mat er 0 . .
IPEE 1§48 posREOUPH i Dirie PTERE i 1o 1R Ponppiey descried in
E)(zimplm 1, 0b\8 usingmiappropriatel i sartings -ré6&etaBs. oMBLC 1 D7D%i fk=(LC/PDA:

%%n %eﬁeﬁ%ngl%ﬁsvﬁ 6){13&84'0 tJo‘u u@%%l‘.:?ﬁﬁd ﬁra%%'npf) 6%@’8\@% 15.5

cet oni [ uor oaceti'c acid
PB4 Solventoss: G WitkivR! (o4t0tbdqrwetloom Selyent By Angtonitrg with 0.1%

t(vﬁdb'roar&mc é’cu@%\l@di ﬁ)4 n4in ‘\Wé %hbo Mm Dl\ﬁS@%le)(EZ\H?S $2H 4 J 5.80

(R G v AP & A0S B0 59 D62 5008 ohsa o) 7 (1
5T 0GE20QA/-BR0BR)( 848 (FX anpi5o78-Arepanay:i 385 [UiH]".

N- Hydr oxv-3-f 1-(2, 3-hvdroxv-propyl)-2-(2-pyridyl)-1

H benzi m dazol -5-vl |- acrylam de (9) The titled

Exmgetd (9) was prepared according to the procedures

BRESLIe D! N AENAIRNS3- 1133 hydrB¥-pHEbyAS- @Wl@&ﬁ“f@%&ﬂlmldazol 5-yl]-

start| matertals. APLC. 93. /% t(RE(LU P
@%ﬁﬁbﬁéﬁé& Luna C18 2. Ox150nm 5p colunn O 8 nmL/mn,
HeadiiRNtorRpdtd B1pVwRE dropdrediddcor&ng e nthe Pprod‘&i@es\l\diésbnbed in

R hobY rH Ry PRRET STy Ry s EC 0 B r s fr(LCPDA
RiMRo(é0éX ira ,C1IBNBRH 86 pmS uoROn3 0 37/, gradjenB5-86%(BLeyer 15.5

By 5088 - B Glh 1 mpfrcitefcl bl SoelT . A2irie win 0.1%

Hﬂquoaceth)aqjd;gJ\o ZW) 2. ngm( rhll\ﬁl? (40@%H¥ WSOE?E},@&@[] é2l§; m), 3.37

!?HGP%L%W&) Q;f49|\t2 fijQMﬁrz 654 1H, d, J=15.52 Hz), 7.98 (1H, s), 8.06
(2-hydr oxv- et >

qugrgzp@pagbgigoggmq G2bot R NS e uvr
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acrylam de (10) 15 The titled conpound (10) was

prepared according to the procedures described in
wdEx@aapisa47l, by using appropriate starting nmat ePCESG2004/000307
HPLC. 97.0% tR=(LC/ PDA: Phenonenex Luna C18

2. OxI 50 5p colum; 0.8 nlL/nmpn, gradient 5-65% B over
]ﬁa&pldﬂh Sol vent A: H20 vvlth 0. 1% trifluoroacetic

01: rat%ﬂ !

78 (2H,t, J=5.80 20 Hz) 4. 43(2H "
JT'h5 ﬁt@d "Bc%’npo@n@Qﬁ)lWas %re&@a&%d’@ to ?hég%rc{c%mnre 'described in

SEXSTF"("ZH Ky u§ing “P'ik')ate ﬁ@"{'ﬁi i')ate”@%, r[”iih—ﬁﬂ‘ +97 E‘)’/@an‘pf EC/PDA:
FheRsregrexauha C182.0b1 S8yth 6) ¥oldmh; 0.8 mL/min, gradient 5-65% B over 15.5

AR B B4 A b e o

defiwpacetic atit) UWa"§4pr3azamedNMBd¢®QjMHg DISORk) Pravtie@Hr £=8.40

i I I e [
TRy PRSP B PR e bl A SPRUERRL BB GH T o 77
s M), R4 s §|£§7dﬂ)*lﬂﬁ>rﬁv'30“/8 %P MH]" gradi ent 5-65% B
over 15.5 mn, Solvent AA° H2Ow th 0.1%
(F“ﬂ% oacetlc acid; Solvent B: Acetonitrile with
2P %rlfluoroacetlc acid; UV 254): 2.61 mn. NWR
tEXarg BloxB 31 1-EBthydRbdy-pripyl)-2-(3-Byridy BHH-Benzimidazol-5-yi]-
%C ,aﬁﬁa 3y 449(2H t, J=7.84 Hz), 6.54 (1H, d,
7.98 (1H, s), 8.06 (2H, d, J=6.26 Hz),
gh he dlitleg Lgontpour-¢1% wes preperednpecprding3t theHprocetMmes described in

%Q%bl@%%? OS¢ SKppRdiibfa0QRRing 4 thateriaRP PLEL 98.3%: te=(LC/PDA:
ﬁfh rat'?n &1 30 B ERIHDIAQ. nt 15.5
4ng BIACIHR) PHERIHTM) Q- & MLsmiprgadient r§p B-oyey

-rmlenﬁcpl\mnda*chzOSwyﬂ I0-1% trifipbrantedie acti2)Solveet Bi Bt&6hitrile with 0.1%

2) r.epar ed c ' rocedure
FABRHRTG g U Bl HoPIRE NB RS B, B B B EH &5, a0
ézfarrm)mgwﬁi dr =709, H2){F8. &% ( 1917d9%15t75t¢{zmc1mﬂ d, J=8.56 Hz), 7.94

Neng ag e Q{rpﬂ,_ /

iFr adi ent g 65% Bg%(%erf d% . Q Hr@ ¢ %Zg}-ﬁ%%?m/z) 339
MHbs t ri f1 uoroacetic acid; Sol vent B Acet onitrile

with 0.1% trifluoroacetic acid; UV 254): 3.32 mn.

gx &433 MHz, DMSO-d6) S 3.11 (2H t, J=8.40 Hz),

) f 6.51 (1H, d, J=15.80Hz), 7.20-7.31 (6H,

fyeparatidr ple NMOYV-&Q1—%—lfy'«!roxSL-(DrO(pﬂHZ-Dh%!netﬁw-ﬁ)ﬂ-béﬁzilHidazol-S-vI]-

g}mlaﬁn(}@?w()l H, s) MS (mz): 399 [MH +. Exanple 12

reparation of N Hydroxv-3-f
he gltlﬁtyd:p@gwr& 614 1 yaso prepangg r acggnding 1to the procedures described in

Exé)ﬁ%é :n :jn dgllzoémgB aﬂplopng«rér ytlaﬁ@% gﬁg{ea.agt (Jgﬁ}Llchgegi ?S%L Q,Qr(LemPDA
U du

BRER e, Lo I 2 AR{eERE SR Tariod Blisto sradirk Seod b oy 155
mirt, s3dhvahs A: HZD Githo8. 1S§PAjrlﬂt16ReédeﬁIt RBA: Solvlre NBNREEM itk NGith 0.1%
931@0%3:91%985"%\58%@0% %9“m iR Nﬁ%ﬂéﬂvﬂm B&@gﬂ &5 %530 By, 318

{4 L UEGAP bak 4! éZhhdu»&? Osdﬁ)v&aﬁﬂ 18; d, Ae&T.60 Hey, 7116 (54, tnty, 7.64 (1, d,
G- %60 1 7 b0iar0aCRbigd g NVR
o 1) gl\lg & ﬁb 6% H’cig 7%5éw sﬁ)ﬁ\ﬁé gn_q/%)o%%efffﬂnn] .




20 (2H, m), 4.86 (2H, t, J=7.00 Hz), 6.51 (1H, d,
J=15.76 Hz), 7.77 (2H, d, J=8.56 Hz), 7.94 (1 H, s),

w@205/0s44H, m), 8.30 (1 H, d, J=7.92 Hz), 8. 78rPC1SE&R00a000307

20

25d

30

35

J=4.28 Hz). M5 (mz): 339 [MH +. Exanple 13 25

Preparation of N Hydroxv-3-f 59

1- E(xanip}uj’mxy propyl) - 2- phenet hyl -

H-Fk?g arct dgfz OIN éva/r!)xv 3 &CJI% &F@aqemgn 4r?2 ;lL-lE]melEl\llLtJ[-Fbenz.r gggol-S-yll-

I4) accorart

d@d@mw_ﬁh Exanpl e 1 by usi ng approprr ate st arting
m@rﬂrt@lisconﬁ%bﬁ& % wat préé_ édaa?%m ent @éur%%'}%&cnbed in

C col unm;
TR, 4 %mﬂf'ﬁg SERORSAE Al2RSOMAS0, HEC 997% te=(LC/PDA
t rAhkhenosreataba C1&(2|0d1508®h 8@ Bblumh; A8 @iLAAIn! gradientvd-83% B over 15.5

0. Ig%/ ménft' QL EI§C1°/agrij;fj?r£$etlﬁfa40}% s_ng/enkgl 'lfeto%@r,e Wi 0.1%
mr)fluomaqarc(azld uv 255):73 10 thin) NMR B0 (MH, DMSCQhe) 3.36D1 () t, J=7.56
§s(s'i::{§H”1)76 %7?1?41((1# 60 %177%?935%%6% ?A%_ffﬁrr\% 964 (11, d,
200T kA SPEH. Scstbi G00307 (B0 dE)ktaﬁrfﬁ 6211257 (iH,m) 6.44 (1H, d,
Priepeziad)i M8 (ak): 399 [MH;1
N- Hydr oxv- 3- (2- phenet hyl -1 - (pyridin-2-vl)nethyl-1
H benzi m dazol -5-yl )- acrylam de (16) The titled
C(Erxpmpredi5(16) was prepared according to the procedures

8elr,plrggpvl) 2-phenethyl-1H-

AZO Bde 150rrrn5p colurm 08rrL/mn
gﬂ’ﬂé’ltfﬂécﬁ 05@5%(5(17\1 erhaslﬁre'éarem ébcorgﬂrlgvf%nﬁhep‘prob%rgg Hgscnbed in

1%tr|fIL6(roacet|c aci d; Sol vent Acet oni t
WEEAPGE 18, 87 PG oPtpaaie; SEBINg: Miatpriss) APS 100  te=(LOPOA
NBRe rfoh@dei/Hana ONSDORIEIMS By 8durhi2H,.8 nL/ndi lgradient 8285% B over 15.5

( g Wﬂ%%? ?ﬂ@?h ()]11/H ifl %O%Cfgjg g% ?é?"ﬁ”t Zgﬁet?_ﬂtjrl’e with 0.1%

7tr6|gorpg_ce|t4p agid; UH8254B 2H§) mrn?NMR (@00 MH= DNIBEBA4 S 29 (6H, s), 2.89

7@“7 (14 dd(zm ) 854@ 14X, "L15dao HZJ) Pofthif)s), MR (WT &) 7. 259/%2 (6H,

[ reparati o
ofTWr-ﬁ/w Hx?/ Ja“é §0 (8. Pidietthy): Mﬁ (w2)p 421 [MH]".
2-di met hyl - proppyl ) - 2-phenethyl -1 H 15
bE z'Jnrrlr dlezol 5-yll-acrylam de (17) The titled conpound
% s prepared according to the procedures

apeiation B2 Bénzyloyvroathyid -(3{hpdropy-prapyd-1 it teehtimidazl-5yI]-
rrgtt@g,h@le?(w?HPLC 100%, t R=(LC PDA: Phenomenex Luna

5p columm; 0.8 nL/mn, gradient 5-65%B

oVRe tied sompoynd @) Wt PrRParRR @oaprEing Oto1tie procedures described in

t Ekdrhplor Dapetismgasgpsiopriatd \é%ﬂtng Bma@ﬁsrtsorﬂr%' ' % oLl %R I{/pR(LC/PDA

%20 trifl
CBitofiEntX Lt ROl b Raast iy p2 mLigyt st Sio5oAgd gupr 15.5
( O, S‘s))ventGAB&le ]yvrtH Od% thifidorGac8fl by, Sdvéd & 1Addtordtlile with 0.1%

7t_r@tgo é%c EE &d:: _}J 03}% (%RQO I\%Hﬁ%%%194 2H, m), 3.43

Eflkrh e Q@ M), pr@gauat u@n7 2H2), 467 2H s), 4.97 (2H, s), 6.53 (1H, d, J =
Mﬂd!‘zpmes%srﬁ 2 B?@é)(irP)&yﬂmHB.\é'HzB A& Andg oY, ﬁ’ﬁ-&P%o (. a0, =

benzi m
8.6 Hz), 790(1H s 10 77 (1H, bs). MS (m/z): 382 [MH]".
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acrylam de (19) The titled conpound (19) was prepared
according to the procedures described in Exanple 1,

W 00ss283g7 appropri ate starting materials. HPLQPCESGBH094900307
t R=(LC/ PDA:  Phenonenex Luna C18 2. Ox150mm 5p col um;

0.8 nL/mn, gradient 5-65% Bsiover 15.5 30 m n, Sol vent
Bxarhf@®©1®i t h 0. 1% trifluor oacetl C aci d Sol vent

Pfepba i 12 Uhigphen-3-yi- 4. %’r\ér%ﬁanﬂ 5-yil-
gondamides20) ¢, J = 5.8 H ), 442(2H t, J:72Hz)

4hc5¥|tléc2|dom§6und4(2%7 v(a%"'preﬁéred Qxc@g’rdﬂw&"{o fi‘!e Hrocedu;e'é §escrlbed in
E}Qr@ple J1 b\g Lfmglzn}pprqpr@t; tflrtp;]g awatejlals F@L@ }_%7; °A] gﬁL(CiPDA
Pher®mend0Luha 18 2)x1188hm NSdjumhrg 0:8 @B/Ahid, Mrjdtent 8B55%W®B over 15.5
ég'p%o%ﬁfl A7 6@@%894(&9{883%&“’5 %mgxgg.%n% Ig' Acetonitrile with 0.1%

reparati on
rifly@odnetic asid- Yy 8pA1 $.08 mMimi'HpP¥HER (400/MHZ, DMSO-ds), 8  1.98 (2H, m),

iﬂnb?ﬂi't mﬂé‘éqllz) % 56' (bH ta9L)7|26WQ d@5é ) de‘Eﬂs bH.$9 65 (1H, d, J =

pare accor Ing to th roce res
6%@&"2? k?eQ? (|1H d5/ E)@Jn'iﬁ e’ 15 (W dds{ fi bﬁﬁrb%ﬁz 789 (2H, m), 7.93
giHasY 812g (1ratdar J abs.HZRIGD (9. 13); IS (ir=f: LEZaRAAY".
Phenonmenex Luna C18 2. Ox150mm 5p col umm; 0.8 L/ mi n,
gradi ent 5-65% B over 15.5 mn, Solvent A- H2ZOw th
BxamfplenBf | uor oacetic acid; Solvent B: Acetonitrile

Web@ra@onl% of I'l f\lll-%FoQ@@ﬂ té?miaFdeme Vi) %534(90utyl?’119§er52|rﬂldaz]oﬁ5 yll-

Qc—r\@@ﬁsﬂéé) 456(2H t, J:72Hz) 656(1H d '3
Fhel Bitlédl Idarhpouhd6@1f Wwakl, prépardd acddtdikg. t8 tlr‘ié)proaed@%s(éesbkibed in
G . i, g, el et M o6 L bt goron
Plzenomlaﬁe@lmnelmla 2.0sp0mmMR dolahm); 0.834WninVidradienES-&6| B2odd 15.5
%%h/@ﬁt' R/N HQB wl}{'h’e_?q{/oot)r(l)fuo?’%afcetlﬁ acild Solvent B: Acetonitrile with 0.1%

droxy 2-1S0
mmwm@ract @ma 14 . ettNMIRa(ﬁQQiMF(Zz@MS%) i 110&¢pH, d, J =

Gemﬁpu@lééﬁl&) V28 (nfi erﬁ))aéﬁd (BEQOY d'?“ﬁHi)Os LPePt OcLsB 6 446
late startin

SCr | a
L Y S A K At L T A
€4)87.89 c»magnmasmz;cﬂ mm(nH €. IGSr(rih/zm 8 [Hdi ent 5-65% B
over 15.5 mn, Solvent A: H2ZOwith 0.1%
trifluoroacetic acid; Solvent B: Acetonitrile with
Bxampled®tri f | uoroacetic acid; UV 254): 3. 14 mn. 1H

B0 Mg DMEOdxy-3--b-

Bt 3 = 5.8 Hz), 4.46 (2M, t, J =7
ﬁeSGtIe(dlchmpdiJ,ndJ(zs ]AESSerZéred Ecﬁﬁdlﬁé. tb‘| thél, prdceﬂurfb5 Go-escnbed in

1 H d J =8,
e o bl Epronie whgys“dashph ELCoies, G Fallidron
Iﬁr@p@pm)q lgma(g}18 2.0x150mm 5y column; 0.8 mL/min, gradient 5-65% B over 15.5

Nn"')é@fv@ﬁ‘lyA?’H d v&tﬁ @YQrtﬂfﬁ)brﬂcQtR‘ygél % %niYJB ]Ace on| ile with 0.1%
benzi mi azo - acry am de %2

femﬁ'& %%)UW; of-Eh@ine cH MR (48P M)z @M%dq)rﬁo@é@l@"éé J =

slesey, hBed1dH m), 1.83 (2H, m), 1.94 (2H, m), 3.12 (2H, t, J = 7.7 Hz), 3.46 (2H, t, J =

5.8 Hz), 4.44 (2H, t, J = 7.0 Hz), 6.56 (1H, d, J = 15.8 Hz), 7.64 (1H, d, J = 15.8 Hz), 7.71

(1H, d, J = 8.6 Hz), 7.87 (1H, d, J = 8.6 Hz), 7.92 (1H, s). MS (m/z): 374 [MH]".
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Exanple 1, by using appropriate starting material s.
HPLC. 99.0 % tR=(LC/ PDA: 30 Phenonenex Luna C18

WQ@20zH0202wm 5p colum; 0.8 nlL/mn, gradi ent 5-6BCH/SBCEIM€ED00307

15 5 mn, Solvent A: H2ZOwith 0.1%trifl uoroacetic
| | vent B: Acetonitrilé2with 0.1%
trl?nPl? oacetic acid;, UV 254): 7. 38 mn. 1H NMR (400

Bhrylathidd £2H n) . |t‘]fH‘?b%Q£il;|ﬂ%'élzol-5-l-
Wla1?(2) H, 3:58|'|Z)’444(2Ht:\]:7'0

Hz),
mbs tltlgd 5:3m@gur}q (zj,) wWas= prepai@d I—Ec):prdﬁQth; the ptocedurek aescnbed in

ERarfiplélZ),, by -ubhg gépr()ﬂna'té s%m s ((} (IEjC/PDA
%B?ﬁé’l‘t?ﬂ%’&%i“%‘%‘%? 1§é’2‘ﬁb§H %{mgn{ L/& g@mﬁﬁs 65%\;?over 15.5

Prire (2ohabi én Ha® with 0.1% trlﬂuoroacetlc acid; Solvent B: Acetomtrlle with 0.1%

DB 0 Ay ol N R 25205 12

OB, (MO 4IRS, pszpar?&dt a4:5:|o42@|1| ng 4 6.9t epsfpge{jgrges 15.8

O F o0 R o 0= D PATI (  )o WE B0 RN B 87 2 793 (h
ﬁhé%%@%e?s)LMﬁém@SMZ [BA'50mm 5p col utm; 0.8 ni/min,

gradi ent 5-65% B over 15.5 mn, Solvent A H20vv|th

QXM%5 fl uoroacetic acid; Sol vent B: Acetonitrile
% trlfluoroacetlc acid; UV 254): 7.38 mn. 1H

d€obuSl- 1-pBdhethyO3H- 6érﬁzhh|daz'65)-5 v@-aé’r?’laﬁw?de (25)

'|'I||e 'fmed g%rﬂr(?olu(wél"bzg} leg _prgigga %d 'é%lq&.?g Efcy té% ptniceﬁurea dejcubed in

)@"@leHﬂ) byy up®9( Bppioprite Jstartigy @naterjals. 7HBRC( BIM%: dtx=(LCHPDA:
F?heﬁorHEr)ex Lzm93)16b 051 50r8h . 5p B 633'?4'&/'}3?1) gra%nﬁ 5'16§°) '8 &t 15, 5

at on o
’kL "’e Sx\/‘;1 nﬁé Wz‘é o&@ “Prclﬁﬁ%tf?e?"r'ﬂll Sojygnh &n Acaiogiirite with 0.1%
tvﬂluortacetycl aqit te 2(52)55 51 rfin. TRIMR @b@ﬁ&omgw@?)é@@ (6¥28, U=6.6

t d
SR B ROLETOLE & DS 5Pl 3 hes vine bt aeuy, ¢ s = 7.0
WL£7 04, 494 = 1 R&HzL/TPBARH, BhEreorean), Zi6aq 1118 J = 15.8 Hz), 7.70

= 0g / gr.ad B_over
(o AV HaRT BT Qe T 020 £ MR DB 3 PSS an
23(9 8595%?1 3 8h0. 458408001143, 11187281, 026196128.5, 129.0, 132.2, 132.7.

187 i2f 13708, @84 81 160 52MIsdm/A V3 @ﬁﬂm 6.51 min. 1H NVR (400
MHz, DMBO d6) 50.90 (6H d, J = 6.6 20 Hz), 2.10 (1H,
,270(2HdJ=73Hz)311(2Ht,J=7.0
Elaqamplezlzzse (2H, t, J =7.0 Hz), 6.57 (1 H d, J = 15.8

(1 .12 ), 7. 64 o

1. 94 (2H, 335

enziny e h "
b 1c) $26) 1was, p@)oaremsabcmrdm(tbomel\/bbpedm&dd&)rub&j in
ERQer 26b9 ué’lé’g %gp%ﬂgte éé”ﬁﬂg';”%%"g'hﬁog %_%:17"9 > t2=(LC/PDA:

% é 9. %é 5°129.0

ng’neﬁ_ ana4 1 ngSOnWSS;(ﬁqliryn O%mL{nwp.;]g;adI% 5@53(q~|ﬁloeer155
@R w\epavﬁ\aﬁzmmof ohlﬂ/J—MtﬂwzsaceBc (adid; SOI;g?t B: Aceton|tnk2,=6 ith 0.1%
A @oRRERSLRNly JLbDERELE 9700k o e ISbo I 2o0 o, mhes 00
(35t Vedib? €2H, de$er6| Sme) 6136 (Bbradypl-e18.8 HRy, A 261, m), 7.23 (6H, m),
mm@mpﬁ)'P%E(ﬁJ A YLNg sT8Y) &7 b@l13r oL, 05 778 (1H, d, J = 8.6 Hz),

7.92 (1H, s); ° CNMR(100 MHz, DMSO-de) 5 27.0, 31.9, 34.5, 45.6, 112.7, 114.7, 119.4,
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30 Phenonenex Luna C18 2. Ox150nm 5p columm; 0.8
m./mn, gradient 5-65% B over 15.5 mn, Solvent A H20

wowdos/ots41% tri fl uoroaceti c aci d; Sol vent B: PCT/SG2004/000307

Acetonitrile with 0.1% trlfluoroacetlc acid; UV 254):

1288 % R L3905 e, PRRCUEL 52 95p bifloghpe rene

MS(niH. 81HNHI.7.07 (2H, n), 7.23 (6H m, 7.31 (2H,

n, 7.64 (1H d J=155H), 7.66 (1 H d J =72
Hz), 7.78 (1 H d, J = 8.6 H), 35 7.92 (1 H s); 13C
IﬁWP‘f(?@ VHz, DI\/ISOdG) 8 27.0, 31.9, 34.5, 45.6,

3?3 Zago%léflgl\é Hsé{a)iz% ! e%@@ [10% (?mE EREAR 90 RARREZ01-5-yI-
f%%é@!ﬁ—ﬁ%—lﬁs 138.0, 139.5, 1546 162.6. Ms (M z):

I titldHcompbivaimd7e 28 PreParepadicabiding wof the procedures described in

BT L SO ol YA P S mdron
PhamomMEasx byrepd aoa@@mﬁmgo'mn tOfempiie cxedient 5- 65% B over 15.5

afs csdiead al rmzo Emarnn |1% &oflué}}éadé‘ﬁé RYid2RBRERT B: ai\@et&inﬂret \Mﬂg 0.1%
materi al s PDA:  Phenonenex

BESOR S SO 2R Afon D 8 WMRAAD MBIt a2 SGE5H (. m),
overn2H,g), 3. 613Q2H1 tne.58¢1H, @mt7.28-7. 882 @Hi) 7. 84-17984 (4H, m), 8.55 (2H, d),

| t B: Acet itril ith
IRt e NG T .
(400 MHz, DI\/SOd6) S 3.10 (4H n), 3.28 (2H t), 4.63

égﬁnpﬁ;)z,ﬁ 53 (1H d, 7.22-7.33 (7H, m, 7.54- 7.74

2H, d), 10. 88 (1H, bS) MS (mlz): 413
VA FOXY-Bor wivh Y H-bgtzimidazol-5-yll-

prope|) 2Isobut| S
Eﬁ%ﬁﬂﬁwoﬁé‘?”mp“%‘%pﬁfﬁ@% e aarna. o el REctshissotesdeed i

tzaraplé bdby rusingx appbmriale skaytings ma@naqsprlﬁud a9%6 sHan=i(lZ/PDA:

%@Hgﬁ%)?‘ LL.erPé'Fé 2. 8)91 56m%? J Wop%lin@%rfmg%s}eg over 15.5

svramvenbé\eﬁz@w@ Prﬂrf’ tr@mw@q@t'c ACidHBeveRtt B 6ce1%tr"e with 0.1%

irfLdrbatRliOas@tuN 264 g SM. VﬁNMFBgoécksz@MS’cb 18 s fob (6H, d, J =
84(15'? trifl uoroacetic acid 2 I\/I'-\5

) A8 CERb S U E TR G2 @ L 42 7 151, 505 311 4Hbmb & 7 (2H,
gzssgmi 253‘(2% 1, J—h?ﬂ)Hz)MBZ(mz&IJ:ta_omz):msQﬂHts)) 7.78 (1H, d, J
CAT 0 b b By 3o b o) 372 4908 2 ggs 41
610H,129) 11273, 182.4.1134.3, d29.9, 125.6=11.3) 1623 M3 B@zNNER0O(WEP.

WMHz, MeOD) S 20.6 (20, 27.2, 30.4, 30.6, 32.7, 33.5,

41.5, 57.0, 112.0, 112.3, 112.4, 126.3, 129.9, 139.6,
Exgmple 2869 4. M5 (mz): 320 [MH +. Exanple 25

Pfe(bﬁlgh&t | 02091;- . éV—Hvdroxv-B-{ 1—[3-(2-(|)xoagvrro¥1in-r-yl)-propyl]—lz-lpheznethr\]/l-1H—
r oXV -(2-0xo-pyrrolidin-T-yI)-propyl1-2-p
%ﬁ%—ﬂp—%@@m dazol -5-yl }-acryl am de (30) The
The Itidel compoaundd (303 Waswarsppee peradingctoothdi prgcddnresheescribed in
ﬁgﬁ eg, d I by RN D= .
E)( OpIELIr atB e St @rt@ﬁ%p}n%? eﬁé@ﬁ@rﬁﬂéﬁ?&gﬁ 9%999'7%’ t=(LC/PDA:
F MenPpaina GASehortbhasn IHeenT1 8. 82mickis Qradiest S@6Tiraver 15.5
RirB ol A; HID aglihed t sotrifiaieddeMY 8Eid;18ol%ent B: Acetonitrile with 0.1%

trifluoroacetic acid; UV 254): 2.88 min. 'H NMR (400 MHz, DMSO-dg) & 1.84 (4H, m),
3.14-3.41 (8H, m), 4.29 (2H, t, J = 7.04 Hz), 6.54 (1H, d, J = 15.76 Hz), 7.21-7.33 (5H, m),
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mn, Solvent A: H2ZOwith 0.1%trifl uoroacetic acid;
Sol vent B: Acetonitrile with 0.1% 35 trifluoroacetic

wW@e00d/0284y7 254): 2.88 nmin. 'H NVR (400 MHz, DNVSeETISE2084/000307

1.84 (4H, m), 3.14-3.41 (8H m), 4.29 (2H, t, J =
7.04 Hz), 6.54 (1 H d, J =134.76 Hz), 7.21-7.33 (5H,
m)sz (WD R 0651502344 77. PQWFS@ZD%/:QQ%OF&BAH d. 528(38 Hz), 70b3 (1
M§J(5/7§6 ?M]J 71 (1 H d, J =836 Hz), 7.84 (1 H,
4 7.93 (1L H s). MB (mz): 433 [N +.
Exan'pl e 26 5 Preparation of

Eli;-,q{g@%v 3-[1- (3-nor phol i n- 4- propyl | - 2- phenet hvl -1
H-ben%l m dazol 5 yI - acryl am de (|31) The t|1tl ed

@@mldbgmh)l n Exanpl e 1 by usi ng appr opr| ate st artl ng

HPLC: 7% tR= A Phe
28, e R mphlnes 1L it fepﬂeé REPHN, g PP B s doRtabed in
Bvanpld 51,5 by ousingn , apBwiptiaat stanmmz@amnalh OIPL®  99.7%,; tR =(LC/PDA:
bﬁérfolrdéﬁé)g’@&%td)% @6*1%0m§9$;}’8‘6%mr5 0, e“ﬁ.ﬁ‘ﬁrgﬁ‘ quéduén? 5"&{; !?\Mfeer 15.5

1% trifluoroacetic acid
(nmcﬁoMth ADm@v&gr) 0 g"/cgtrlj_Qor()@qtlc ﬁfld §olyant B:ghgetepjtrile withg0.1%
{naérbroéoen&amd D\Aé64lyl22)16 rﬂm39+ I(IMH (460 MPz, DMs @bz 12 H5§1) 3.11

IstimySs a9 (3 0 27 gy, 498 T é—67oow5“c? 6ﬁassH<éH - 455 o)
3.23-7.33.(68, thlg )7,627(185d,(Jl= 15.89)z), MB (1 @) J =4%D HNH 85 (kD 4, J =

gé?g%( 29%51&_‘ oggﬁ%gﬁr]{% rhe'\g/l[W;/l ) - 2- phenet hvl - benzi m dazol

-1-yll-propionic acid (32) The titled conmpound (32)
E@g@par ed according to the pr ocedures described in

I 1 b u5| ng appropr| ate starti ng material s.
§ , 8 (Erqeaya ~2-nhepet bgnztmiglazol-1-yl]-propionic
MOmn 5p coI um; 0.8 nL/mn, gradi ent 5 65% B over
ilgel %tlecglopvgcﬁl%d\éﬁg AC eaésoPl_]l%Po?r\émﬁi éa%&ﬁglﬁg/o ottorybfel ;l)Jrgcr:eo uPe%t descrlbed in
Exanfdleiot, oby edsing @pprdpriat/ S&dihg Aatbhalsi HPLECH 98N, ( 4E(0.C/PDA:
M%om@h@@:&ék@ 20%%0&1%"5;1 501um]n 0.8 rﬁuﬁﬁn Hgd*lengSég%(B?E}ver 15.5

@nn ﬁoweqt5A7B|2Q_|2/5|th Qg%7tr|§tg)rqec3tg: (agg.] Sﬂlyent gcet O_[ll'(l].l.lp with 0.1%
Hififorddeeti®adil)uv 254662 .64 ntth. 'd.NMR 4@) ﬁﬁz |‘§M807d6)8822(71 (Mt J =

S0 Bt 44802 vy £ o Elapp ie%éol prdstn dstugh I8 1576 o),

2247 38 ¢5¢¥,-8), { B2 Bt zdy I-=2150t6einst heé (TH-Hdbe sz 56 HaznB2 Bryld, J =
ésélﬁgy&ggz‘ ¢ éﬂ%)oo( hes titled conpound (33) was
cco

@ﬁ he procedures described in
amf3):e380, IMY".usi ng appropriate starting material s.

HPLC 99.0% tR=(LC/ PDA: Phenonenex Luna C18

é 150mm 5p columm; 0.8 nlL/mn, gradient 5-65% B over
xanmple 08 Sojvent A H2O with 0.1%¢trifl uoroacetic
Rrepatatidiadf wetindrdsy-34d eetnil-Riphbmetiil-tt H- b@nﬂu%d350| 5-yl}-acrylamide (33)

“e%%%ﬁ%p&%b C§3§)C Bgs (é%a%?d’”' )a:jcozdl to tne proce ures(descnbed in

Example 1, by using appropriate starting materials. HPLC: 99.0%; tz=(LC/PDA:

Phenomenex Luna C18 2.0x150mm 5p column; 0.8 mL/min, gradient 5-65% B over 15.5
min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 7.82 min. '"H NMR (400 MHz, DMSO-dg) 6 3.08 (2H, t, J =
7.4 Hz), 3.34 (2H, t, J= 7.5 Hz), 5.62 (2H, s), 6.50 (1H, d, J = 15.8 Hz), 7.14 (2H, m), 7.30
(8H, m), 7.63 (3H, m), 7.92 (1H, s), 10.78 (1H, br); *C NMR (100 MHz, DMSO-ds) 5 27.8,



7.4 Hz), 3.34 (2H, t, J = 7.5 Hz), 5.62 (2H, s), 6.50
(1H, d, J = 15.8 Hz), 7.14 (2H m), 7.30 (8H m,

wO2@3/088y m, 7.92 (1 H s), 10.78 (1 H, br);rdBSGANR000307
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(100 MHz, DVSO d6) 8 27.8, WD 2005/028447
PCT/ SG2004/ 000307 55 32.2, 4.8, 112.1, 115.9, 118.6,
1282,46.8,2824, 1126. B88.61273.0, 12528.136.8 1 28. 49, 123%81%4 1289 131.0,

B sl O e LR Al S i, L

N- Hvdr oxv- 3- (1- Benzyl - 2-| sobut yl - 1H benzi m dazol - 5-yl }
- BRdnyplagp de (34) The titled compound (34) was
d di

to the procedures descri bed in
s5(1=Ben obutyl- t-benzimidazelbyhiastviamide (34

HFHeCIrtI@Bc&%(o)odna—@ld.ﬁ/m}a@:“prepd?&ﬂwéﬁi‘&ﬁ tbuRa frd&dures described in

TR BB iln Byobide, ipdh e T i

a%womemwlewa (H8 22 60mint5ui dokimii; 018 rol/air, Yeadient 5-65% B over 15.5

t dhinf |s%gréﬁtgﬂ etsrgcg mgrg' (%jﬂ%LMﬂMetrc(saQJ g&l\gbnt ?’l &!‘X{&fﬁrﬁg%h 0.1%

nfifliogoagsfic anif: UY 254):26.67 min i NMR (490 Myiz, COF) & 082 (BH. ¢iJ = 6.6
de),]2 73 1M, Gr)HE D2 (AH, 2Ly =(?-Jrlems 727 ﬁ%)(ébh(@éld; 0-565 8 Hz), 7.21

3Hy s Lol (}éB i 7 DY ok FNR Tiop. Coek 7220, 272,
1260, 87.21282.8, 11428.199.41343. 9,128 331£8.0,1138.93,131.881483.6, 135.3, 138.0,
Prepaw%@zmgd?%&[ﬁﬁm] 350 [VH +. 15 Exanple 30

N- Hvdr oxv- 3- (1- Benzyl - 1H benzi m dazol - 5-vl }-acryl am de
(éé}inJrgotltl ed conpound (35) was prepared according

t he. procedures descrlbed in. Exanple 1, by using
n ff - n‘l 4 .:.L'.‘z’_a lde 35

tTRe( MGGP&%MpouBfi) B’ﬁl)eW@@r)éréd«lEaco%n?g %%MH@@S descnbed in
PR 5, B Prrffid, SRted Bt TELG 87 ol baherPoA

Bheperaensiliung IC48 \2i Oxm5@nrl 4 colpinh] U8 midolt gradiact $365%M over 15.5
0 O. o
Zﬁrﬂ) 5 |3erﬁ%( '_ifb w?t#'d\llvﬂtﬁrﬂ@%ﬁz Wgﬂﬁe A§§L?F1 égé with 0.1%

(trifl.qoroacetg: acrdlyV825|qt)3 697mr7|5 P—( R (54))0 W—IngDD(s@pQ 5 9)68 (2H, s), 6.54
Q186,145 1z, 7 ]@CgNNR (71&0(1NH6 JQD%@Q)rzfg? 53 %17494861H ),

B3t GH. B3 " NYRS B M, @%99)6@@1 [‘W+1165(aﬂﬁﬁ16e1%ﬁl5 129.2,
RBepartd, 085.0135.3, 140.1, 165.6. MS (m/z? 294 [MH]".

N- Hvdr oxv- 3- ( 2- phenet hyI 1- pr opel - 1H benzi mi dazol - 5- v

} acrylam de (36) The titled conmpound (36) was

fxamalesy according to the procedures descri bed in 30

W%%ﬂtﬁn&/v*&d#&- ; J Wi - 2

PDA PHenome ERASH R
gpe e rﬁ?mpelJ@sd (36) n’i"?rs pgqparﬁdeaﬁcosﬂr%% Breovmcemsee described in
iExampl&oh v ant uding "Er@rcyplnbfé Qtaﬁﬂ%t FaferitR! aan et | 63841 di=(Lc/PDA:

%ﬂerap“?'rl?t B: ACE %E H‘glf'r}eﬁn g\fa ﬁgl /%Hﬁ,rr%v{légurgr OaCet5l°/bB over 155
O 0SB Pt HZCD witly 041% Wifiuorodceli® acidH Sovknt B. Zeetérﬂtlrlle With 0.1%
?*nﬂﬂ@roi?é‘f'c_'a&g 25%) %o’i'@n] éEWR g“%?ld\"'%’sﬁb 9*375 gg'ggr(rlt J=T74
H2).d,7012 m)5 3:20 k@A), m)73.48 (AHL t, b, = B Ha), #.28.(8H Hz) = 7. HE, 654 (1H,
|, J = 15.7 Hz), 7.20 (5H, m), 7.65 (1H, d, J = 15.7 Hz), 7.75 (1H, d J = 8.8 Hz), 7.79 (1H,
d, J = 8.6 Hz), 7.84 (1H, s); "C NMR (100 MHz, CD,0D)5 11.2, 23.6, 28.7, 34.0, 47.7,
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d, J =8.6 H), 7.84 (1 H s); 13C NVR (100 Mz,
CD3OD)S 11.2, 23.6, 28.7, 34.0, 47.7, WD 2005/ 028447

weEoDsBERO04/ 000307 56 114.4, 114.6, 120.5, 128CBS$SG2004/000307

128.3, 129.5, 130.0, 132.7, 134.0, 135.2, 139.9,
140.1, 155.5, 165.6. M5 (m%): 350 [VH +. Exanple 32
5147, ip 41621 2006) 106.3, 128.3, 129.5, 130.0, 132.7, 134.0, 135.2, 139.9, 140.1, 155.5,

d 1H benzi m dazol - 5-yl }-acryl am de
?%% ’{ﬂﬁngﬁte’lcsé&p‘hgﬁpound (37) was prepared according
to the procedures described in Exanple 1, by using

gREhpBIRate starting materials. HPLC 95. 2%

R-gLC/ PD : he 0 nex rp)a C ZZO(E;%T] 55) coI

i : : ent
Ahe tiR&a woﬂnbo@xdlwy rwesl pmaparadeetomrdagl td thSobr\zsesniureB described in

SEAALL o) =i BBt ol ASRRAE oS e om
Fhenomepex H@a C1§ @@(1@Q|pqm Emcolumm@ g pHmin, graplient 3; 6§°/o|-ﬁpver 15.5
ﬁnn558o(v13ntHA %O\L\nfﬁ @5%8tr|h@aroac€t|@§cﬂ185|verq B JAcet&ﬁ_inlg W|th 0.1%

Flﬂ5'°r°aice§"23‘("i (Y 248y 297 g NHR 6400 MR QWD) § 96 (Wit /= 7.4
Cop (M, 1), 4.42 281, 8,0 AB34Hz), blsh. (3, dL V6= 15.8 4207388 (L&, 4~ 15.8

b ?Mﬁ“ R G T N X I

(NOBWHZXOP;GDY & -1EtheB.824phetiathyihe. 1 Hi dies) zi2aidd azns - B4y, }135.0,
Lg h d conpound (38) was
1&{;%ére acco&%') mlz-l; §4 quhgr ocedures described in
Exanple 1, by usi ng appr opriate starting materi al s.
ERdhple 39 0% t R=( LC/ PDA: 20 Phenonenex Luna C18
Ox150 /\? coI u 0.8 nL/nn, rad| ent 5 65% B over
'fo.,,u Ql 3y 3 ,. i gt H ‘ ide (38

dlod dtlecS@bMBdsundB@BA@msoprlebairedi QaCMrtilhg Qolf%e procedures described in

k/f_%zrﬁdlééDg o%f %su% %@b@gww 5?@@ %atgﬁalgzﬁPLészéWQH ﬂ%/PDA
Bhwomeaeﬂzgna @185230)(129{nmt5u ¢plumny 0 m[z/)nm graﬂgan( 2485%dRl ovel 15.5
mm7 S%Iv'é'ﬁt) A ﬁh@QNn@ulO |’I'|Vo tnﬂuoréacetn@-gc@ *Sgl)lent 7B 2l ceforidie (vﬁl'F‘ 0.1%

Diordschtc 4o Wbk O obEh A
‘(f?ﬁcf Yo %“’36”[4% . OeEﬁ’é{Irdﬂ N “fﬂpé\f}azr gtqag §1.37°(3H, 1, V73
Ne)Ho de @m—y{af% 1.6FZy3. 53L(rﬂHberdz=| TS thay, @l78%2M) dd, acr 3 aim), 880 (1H,

3 e 5 tl N
bP Bl LR S BRI a0, P PSRRI PR By s
@pip)r @éﬁll\éﬂﬂ]e starting materl aI S. HPLC 99. 0%
tR—( LC/ PDA:  Phenonenex Luna Cl18 2. Ox150mm 5p col um,;
8 mL/min, gradient 5-65%B over 15.5 min, Solvent
E\*amlﬂﬁw th 0.1%¢trifl uoroacetic aci d; Sol vent B:
Prephratior ofiN-Ieydté sy 8- O -EtApl-1 Liftich i In 2R Sal de rybphick (39) 254):

el fomgslod" 3 v (ke 5T Togng forpigdyeh oesged i
EXn®le), | by Whg( Bpplopihte Jstartinds . Batelil. MPBG: W%, §7(LC/PDA:

gtgégg?w@ex I9.m§%1(812 k156mhm R AMZ bis Rdmid, YRatent ¥859% B over 15.5
min, Solvent A HZO with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%

trifluoroacetic acid; UV 254): 1.86 min. 'H NMR: (400 MHz, CD,0D) 5 1.64 (3H, t, J= 7.3
Hz), 4.55 (2H, dd, J = 7.3 Hz), 6.61 (1H, d, J = 15.8 Hz), 7.72 (1H, d, J = 15.8 Hz), 7.86-
7.97 (3H, m), 9.38 (1H, s). MS (m/z): 232 [MH]".
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PCT/ SG2004/ 000307 Exanpl e 35 Preparation of
1- (3- Hvdr oxv- propel ) - 2- phenet hyl -

wd bbobersam dazol - 5-carboxylic acid hydroxyam Ber/§dfin4/000307

The title conpound (40) was prepared according to the

procedures described in Exanple 5 1, by using

Eﬁiﬂ"B'ﬁr:‘ﬁate starting materials. HPLC 96.0% 'H NWR
D3

q/—/%eﬂrz@m&jgfél 5 carbbxdic

Hz , , ,
31 H o m, 7.82 (2H m, 8.05 (1 H s). M8
T he Iat)e c@%urﬁd\@ﬁ—wafm@n@b@agﬁrcﬂ@ thtlﬁjJs’#baidlu% o@Ecnbed in Example
rrgrn
A B RSttt S A HAL £ EhE ) R ié&”%gmoo 5
88 b2t &), A& PHIL IE T-2HENB.4p (4t er)ud 84 (At & Or= DR EIZ), M.12-7.21 (5H

g @ r tarting materials.
HPLC: 9?‘2%“%—%’[% RF"% E‘g)tngﬂrr@nex Luna C18

acid

2. Xx150mMm 5p colum; 0.8 ni/mn, gradient 5-65% B over
Eﬁanﬁplerzsn Sol vent A: HO vv| th O 1% trifluoroacetic

Preps ratlc%o(gf\f\?ﬂt

mnﬂm@qg@ndg@) 4®S(Qr|ebare<) acdoraldg t()2t|hle ;br))cedﬁre'i?:de(sl;nbed in
o 1. 6y1 mﬁs%’d %Po Xat@”fstér%;?b rﬁ%er%7¥iPZ§O§8(4f\%j“ {7 {LC/PDA:

3
%qmg@exsl:,ung&usr?e%ﬁ Mo glumn; 0.8 mL/min, gradient 5-65% B over 15.5
MinH\BdrvesvA3HEA withhy b %Ztrlﬂ@iré'ébleﬂcl Ebl@eﬁélbéﬁt Rz QetonitAb Iwﬂ‘ﬂCO 1%

d
B Ref e A s i, SCNGBLA00 b PO R e (aH, , 454
(a1, V.. 58(18pgY; DN i(ZH, en)ST 84 (dH)en) Br T DA, rmyPs.65 (1%6 3)5%’016 (1H,

Rt D nonmenex Luna C18 2. Oxl 50mm 5p col um;
% Mﬁ %gérg ient 5-65% B over 15.5 mn, Solvent

A H2Owth 0.1%trifluoroacetic acid; Solvent B:
mF;mB-prlle W|th01%25tr|fluoroacet|c acid; W

g 3 E? mn. HNI\/R £400 I\/Hz, DI\/BOd6) 8 1.38 (3H
rep ratloa;o : -(1- -b lami

'(fibl—ltltlem!) corﬁpcﬁlﬁd( 13‘} dl)as &e&‘ﬁed %bbo 3 t&Qhé’ﬂpr&c%hhreQSc)escnbed in

%(]a"%ar at | ?Rfafg”at% %éﬁng( é’L oxgé lgﬁrp 85 5 /o tR—(LC/PDA

Fl’*)engmlemﬁédzmmcd&z?dlxd S0rerh I5paoluyrinafB ahel/thid/ YradiEhies-65% IBesler 15.5
wRBeMEH A 4@0 Wﬁ dyf % ﬁﬁﬁﬁg)a@&ﬁogé?d NShifeRt tBh%th{oRfr od l\’llvrltﬁgo 1%

descri bed usi ng 'approp
H%PE%aF%ilcsaC'dHldt/@“bQ@%mm IQH(YMRFPM MHPH2NS@eisleX 1.88I (B4, t), 2.85

(G¥8s) 24 X | BORNE 5 ﬂJDh)U'mu&ﬂ-i E5}_1&)7‘;/561(’(H d)gl‘z%ﬁ'(ﬁﬁ‘tm%@%("(ﬁi bs),
\r/1|%¥1%315§%ﬂm/5) éépd éol vent B: Acetoni t rile with

01%35tr|fluoroacet|c acid; UV 254): 1.02 mn. 1H
%ﬁé—)&o MHz, CD30D) S 2.12 (2H, m, 3.58 (2H t, J =
5.7 -

. 57 (2H, t, J = 6.9 Hz), 655 (1 H d
-3[1443-hydro - Bi-bédzimidazolByi{-dcridamie (47)
Thie S 1/ 1
et HZo)mpo n<i3947( wja'!: Mg%\;b 208%/0?)12 4%107 te Bockdurbl d®cribed in

C":‘T‘P'%G%OOGZYI G'O%O?F’%g"”a teLGEPNG, malerials) PG 799%p. tg5(LC/PDA:
Fhendnentt 4uls C14.68.0%1 so]rﬁﬁ)s.?o collAh;. 618 mlLihin Ogradid@t-5365%4 8vEr 15.5

min, Solvent A: H,O with 0.1% trifluoroacetic acid: Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 1.02 min. '"H NMR (400 MHz, CD;0D) 6 2.12 (2H, m), 3.58
(2H,t, J = 5.7 Hz), 4.57 (2H, t, J= 6.9 Hz), 6.55 (1H, d, J = 15.8 Hz), 7.67 (1H, d, J = 15.8
Hz), 7.79 (1H, d, J = 8.7 Hz), 7.89 (1H, d, J = 8.9 Hz), 7.92 (1H, s), 9.22 (1H, s); *C NMR
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165.7. M5 (mz): 262 [VH +. Exanple 39 5 Preparation
of

wORddsdesaxy - 3- ( 1- net hyl - 2- phenet hvl - 1H benzi m dezpnbeoyboo3o7

)-acrylam de (48) The titled conmpound (48) was
prepared according to the prscedures described in
Ewamuﬁze MeOys BS7NE.ZFXDANA 3] @161 ard0inNg26@8) €35.@l 0.3, 143.8,
?’P 8211/?2) %([&!ETPDA Phenonenex Luna C18 2. Ox150mm
P co gradi ent 5-65% B over 15.5
mn, Solvent A- H2Ow th 0.1%trifl uoroacetic acid;

r}é’ﬂgbgB Acetonitrile with 0.1% 10 trifl uoroacetic
acl Y 254) 4, 53 m n. 1H NVR: (400 Mz, CDSOD) b

Hyd - smeth he wi-1 Hibhen ImIdZ -, zacrylamide (48

3he7 (ﬁtle(cﬁlcbmﬁbundfi(ﬁﬂ.v(a% Mepeﬂ‘ed Jaceordlﬁg ’&ol'{h)a prB’céereE &’&cnbed in
B 1) 558 atipiete” sTrthl drefftelss " BPEG A 80 G RporeoA

thmdwoeoyL@a(CzLSph@ﬁéDmml Spicolumn; 0.8 mL/min, gradient 5-65% B over 15.5
H‘ nb%%m Aag me)I%aﬁlfINdr@é&ﬁ@ aééoéoﬁm é 'Aée?&imnle with 0.1%
npound (50) was pr@pare accordin rocedures
oA R SR S by ROEY PON . GSOB 8 2aPdati el 75
5531 e|r4|7 qks,.t, HRLIGH HIP B076t(BH(4)Cb.BOMH, dPhentammeyé 7!)4@%2&(5& m),

1 m. 5-65% B over
%E%“’Sm ngglcf_\%#?}’g %6 \A} M]§611/ % ?? ﬁpﬁ'i oroacetic
acid; Solvent B: Acetonitrile with 0.1% 20
E;dnf“g,gqﬁoacetl c acid; UV 254): 4.36 mn. 1H NWR (400
DMSO- d6) 8316(2H, t = 7. , 3.36 (2H,
Preparauonwfdl Moxv - I 1 -b | |
fl@*ntld@ porﬁp&&d((BOHwad prépafed Ja@ccﬁdlhb)to tﬂeﬁ;ﬁogedﬁﬁ'es(&dcnbed in

R oky P8, P10 B Ao is Tty etc, GPER o8y el flomoa

Fﬂmomletld»eldJnemrBow»d SQrBm) Sy, € Bamigthiragcairedit H§S5ed bvee 15.5

Bfno%%%ﬁteﬁ Aes %t‘hb@ﬁ*%' tﬁﬂuo’?&%ﬁﬁj %é;@&%ﬂ? ”/53:[3_ s it 0.1%

appropriate starting materia
L2 l@ﬁ@ﬁ?@h@@'%WaZmS@ naiR- 1 50WAR WOMMWSQ)%S@U/G#M t,J=75

gf)aﬂta@mH ? ﬁ=’5?%9$|z \eeds 1ﬁ éSJJns"\a H§°|7\4¢J?t29'Q\SH H%)Oﬂ@et(m d, J=

1% triflu : ovn B: Acetonitril

vﬁHZWf@/ £ Nf‘lﬁ(@raézée?% "A'éld W 254): 0.99 min.
1H NVR (400 Mz, DVBO-d6) 8 6.62 (1H, d, J = 15.8

%;4(1H d, J = 15.8 Hz), 7.85-7.99 (3H, ),
EE%%" H 9. I\/IS(rriz) 204|[M—|]+ WO 2005/ 028447

dh of

'NTe"'Y?SUm&Jn@ g‘?f kL - &eﬁa?e@ha%&*bm rtgpﬂﬁb)prgcedure_?_ described in

benzi m dazol - acry | am de

%;fa@pée( | ], r @)ﬂ g%pgﬂ §Qﬂr]op(5l]aten§qutmg ma(tenas HPLC: 99%; tR—(LC/PDA
PMeanas»eﬂeAmtarmlamme()mﬁ gl dofulthi;, DIBaiEing, gladzn05-69%® over 15.5

bed
T B R o O R ikt RS Rl v p 1
iifiooodceic $c3d; Q\G254):60.99 mirol'hi NMRh &0 ddid, ﬂJMﬁp -§6)188.6D(IH, d, J =
|
e TR LR, 72 SR AP P T SRS il P04

m xture was neutralized with sodi um bi car bonate to
pH=8. The crude product was
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10 extracted with dichloronmethane (20 nL) for three
times. The organic extracts were conbined and washed

wowdos/orater (10 nl) twice and brine (10 L) oneer/sGzh04/000307

further dried over Na2SO4 for 1 hour, filtered and
concentrated. The product methyl trans-4-
Exemple|42ni ne) - 3- am noci nnamat e was obtained in 82.5%

P#@E%ﬁér? 26 50) - ABRUEHA)3- 12rQZth 16 2.1 A-benzimidazol-5-yl]-

-phenyT piTyric aci -
@F—"gcﬁ@—&i t hyl am ne) - 3- am noci nnamat e (85 ng, O0.40
Stapl1) and PyBCP(236rrg 0.46 mol) were mixed in a 25

T AR Ul A ol v 5 <o
mwu%rprenﬁrqc#@@scrmems ﬁm@e flpin 49 mi. methasol DHEA rH2G8cial acetic
H&d WasBR1dBI®In)chiRide (31 §SHImARS. HiEredBiidg §b'1Ut|Bh Cbg% heatgd to 55

ture was stirred at roomterrpera ure for ano
FE){ﬂf§4 e 35 difnessledtto faem tempgraturey Thauseivens mas deraevedyand the

Hidure T ﬁ&ﬂlﬁh#_e@lgw@ﬁ %G&Ghsblcarbonate to pH=8. The crude product was

B’E}{Ewgﬂygﬁdﬁeﬁg %F}égdlﬁ@ o thiep it e et exlrasts were

Bonplinenie bild/astied 04tB water ptoanly)ltwice and brine (10 mL) once and further dried

cid t
%gﬁ%é«gjﬂ(@ %)f %ﬁgyﬁ%e aft}e{éI Oﬂuern:tr ggt nP{j’éFﬁg""E@‘E' ?Fﬁ"s 4-
'ayﬂ?m'@@r%@wyoc"(r@matfems Pptingdiin BRISYA vielddT28 ag). MS(m/z): 207
haxane=1:1) 25 M5(miz): 353 [MH +. Step 3 The above

Eougllng products (59 ng, 0.17 nmmol) was heated with 5
glacial acetic acid at 70C for 4 hours. After

4:—ptu¢nymgtydomd (68 mgmmmm)e frthyr @nstﬂ@dﬂiﬂ&ﬂ:ﬁﬂ)%ﬁﬁocinnamate

éksbe iz1'm ﬂm‘o} @Pﬁw r3)§pr|;, %é% Gk We'e BEE N a\gggmL round
rstory flsaly with 1@ ok reff driest Cﬂ'@'éqf?mﬁtlafleemrasgm@ modund was tiried under
ﬂﬁ?_?én%i@h@%ph%%cw#@ mHﬂtééWBIEﬁﬁ'?fb T 1 %&ol)dg%fs @30%% and the

r%s@@gr%lxt}qred\yas s(jlrri@ at7rogr@ t(%rgrp@ratw)e for apoggrf jnoqlqs d‘ljhe progyess of the
iedctidn wehs, monhitdfed (BHLOMT. he B pIhg pioddets, :E—M?Erﬁmoﬁt[l%gthﬂi Ijbﬁenyl

LR EFRHEE o8 TS0 i e
Q}é\sﬁ@mblehphenylE&tawpl a&cid. mdﬂyyl estengwenepoldginédat ¢119t mEt 78%) after
;ﬂﬁﬁc%lb@ u§|n% CHB#\Q ch%é?’o@raﬁh?@o%ﬁ%te ?Mgﬁ?ﬁé&. g%%g:esﬂ 1)

mnpcourm

"6@@?’2)1%5351% n, Solvent A: H2Owith 0. 1 %
$tep 81 uor oacet| c acid; Solvent B: WO 2005/ 028447

0003 7.6 t t t h O,
ﬁgl%b?u o(?c%§ lr}eg[ pl)rggl.g:é% @9 % 1%2’%1m(r)lgw6§_ oﬁqtﬁd wirHS Wf(gﬂy@l acetic
avldzat 7ONBOr 4d"@)1rsSAﬂerMol(n@H,own)to ro’bm?tEmerialturé Ythe purd prdddtt, 3-[1-
%éth)gl% 9 %hé%roﬁ)}) b%% rﬁaa%!i 9—%/[} g%lilc %10 hg/FH elg af fbtamed
qqantﬁét)velw@vcﬁm\)mg g3@al[avptq acid @dEkmquure 4BNMPe(t4a® MHzpAMSO-

d26214 2H, m§275 2H, It)rr:ls1?:1£20’-|i t) 395(3H s& ??8&1 71?730 iH m),

7l-§5g(bé/ﬁé’|) r#%?a‘i%l d)BZ 9@ (2H, ﬁ‘dr"ﬁ(mﬁ 0@5([!3'6*) The t| tled
stggpound (56) was prepared according to the procedures

ﬂg%@%& gﬁ?rgpcl)%gl_(@S \g% g%)ér?tg%fq_o@ %}Qa{%g rpr creldl?rteg fgrtp%galraQ%n of
hydroxamic acid as described in Example 1, by using appropriate starting materials.
HPLC: 99.8%,; tg=(LC/PDA: Phenomenex Luna C18 2.0x150mm 5u column; 0.8 mL/min,
gradient 5-65% B over 15.5 min, Solvent A: H,O with 0.1% trifluoroacetic acid: Solvent B:
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10 Phenonenex Luna Cl18 2. Ox150mm 5p col umm; 0.8
m./mn, gradient 5-65% B over 15.5 mn, Solvent A H20

wowvdok/ots4dP0 tri f | uor oaceti c aci d; Sol vent B: PCT/SG2004/000307

Acetonitrile with 0.1% trifluoroacetic acid; UV 254):
3.50 mn. 1H NWR (400 MHz, CBB80OD) 6 2.20 (2H m, 3.19
@2etonitnie, with. B W% (t@fitdproacetid acid7UB 252) 5.04.n38. 'HANNIRt(400JMHz, DMSO-

. 6 , = 16 A
fod 7 ePnp2 Seng g e %8s [flig G gt o . m)
7.66%1H.4), H72{1H, 3),=.90628, rhlz )10.89 (168 bs)VI$ Brhitz):s336 [MHES ( 1H,
s), 8.84(1 H s): 13C NMR (100 MHz, CD3OD) S 29. 3,
30.7, 34.4, 42.4, 47.6, 113.0, 116.2, 119.2, 121.6,
Esample 4375 7 128.0, 129.6, 129.9, 133.7, 135.1,
Papafation V- J-eroihﬁ@{ 1£(3-iditdz &, 1 ﬂrE@DﬂLZibﬁ@\ewal Wbéﬂiﬂﬁﬁiézol-&vl]-
41 a !\éléﬂgs Exanpl e 44 20 Preparation of

3-[1- (4-di net hyl am no- butyl) - 2- phenet hvl -
e Aitled damodurg- (5) |wasc prgbanedl deecérBiny Bhthet probextiires descrlbed in
EamRse N ()?st‘éﬁzsapalro%ﬁﬁée%aﬁ‘lﬁgoﬁgl‘eﬂgst‘P-IPtLBe & @FEq (IR%PDA'

descrl bed usi ng aEPr opriate star

ng
rRgNeMeassLunapt 18 2. WSG%“ QFR;OGLE@ Bgam aaaﬂmﬁé@%ﬁaver 15.5
&S Shivertl A0 MO SiithC Oh WitifluQlodtelid- BN SogEM B ENdetdithio %RiR 0.1%

15,5 2 S
Pe a2 att N e D050 SOt AR Rk b Sy & 2g0,@H, m. 3.1
(RHL%™), 3.89 (AHorioat.6tHzy, 428 @H, tV 286 Hz), 3.5201R] a.J L t5.DIVR), 7.17

(00 5 PITD 3y Pl 88 0T 7o

(2PH1s), 785X 1H, 9, 58{4—{3)-1, s} “TINNIRH100 MHz,JCB,OD)5 293, 3057, 33.4, 42.4,
6716 "#13% 1962 1]1@(201’2% 28 12‘?%%5"#12'4’9 4§566§8( Ngﬁzl 5’31 736.6,

i\iﬁz2 wﬁdﬁp@ 3%6.8,166:9. BS (p&): 14163%13 43.5, 45.1, 58.3,
30 113.5, 115.6, 119.6, 125 9, 128.1, 129.5, 130 0,
%34 2"34%34 7, 140.4, 140.6, 156.2, 162.7, 165.9. M
07 [ MH] +. V\D 2005/ 028447 PCT/ SG2004/ 000307 61
P H 3 hyle 'aabmlez phenethyl-1H-benzimidazol-5-

%E%'& Q%QE@ pr opyl) 2- |sobutyl

enzlr m dazol acrylamde (29) Step 1 5

Bhg |t't'qd3£wa?wyc55¥d\@9| yregarp% dAserging | tpr nbenrzrpeﬁda@@oﬂessntged in
E)}anﬂﬂd Vi, By afdur@ EBbroYfiate Sétaing (RAERAS. ePhP@GCCWCb%IgtREg_C/PDA

EPETERGY gy et BB SH i e Qe GEiea 840G AT 155

Emmh)S@ivegeA Ha(D lvatbnO. m%eﬂrlﬁmgdmtcetlo%d:ld:r Solfrérit tB: aAdetomitrile with 0.1%
f Lt rat

Frﬁuga‘?%ag:g |CS%QJ tua): e”é{j‘ﬁozg d' %Eﬂ?s W/@ Sb AN'E 1"A%4H, m), 2.82
[ §)v §Q5 RBHit.chsy?.piHap Bl 1- (ZHJtsd)th@fHZ)J}H‘b@hki Ni=daz blkz), 8-2y (2H,
{ =i 06‘5§(ﬁ{3'de '-%an?yﬂ 2(§§Heﬁq) (716%71ﬁ93 Jﬂ16 0 Ha) 773 (2H,
quantltatlvg yield MR (40

i85 (WHoR) "6 WBWQ‘BMHZdCD@O@ﬁ@Z& B2, 291692 285, 491, 583,
21319 164.6 H19), 12220 6@8(121ho & 136 0=13%.D 15l Y, 140% 140, éZHG 2d162 7,

2H t, J = 7.6 Hz), 3.50
12654" 1""%&5‘% 340&3?@& s), 4.25 (2H, % J = 7(2 Hz)

7.05 (1H, d, J = 8.0 Hz), 7.30-7.40 (2H, m): 13C NMR
(100 Mz, MeOD) 8 20.9 (2C), 27.3, 30.1, 31.5, 34.6,
35.3, 39.5, 50.1, 57.4, 109.1, 116.4, 122.1, 15
132.6, 134.2, 141.3, 154.2, 173.2.
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Step 2 The titled conpound (29) was prepared according
the nmet hod descri bed previously for the preparation
wotookyzhsoxam ¢ acid: MS mz (MtH)+: 320 ; 1H NMR/$d104/000307
MHz, MeOD) 8 1.00 (6H, d, J = 6.4 Hz), 2.06 (2H, m,
2.27 (1H, m, 2.42 (2H, t, J1= 7.6 Hz), 3.05-3.11 20
Exddples 3.57 (2H, t, J = 6 0 Hz), 4.52 (2H, t, J =
7 5 J Q _ .

S0 — 3NV ( TOC o b):
9 27 2, 30 4, 30.6, 32.7, 33.5, 41 5 57.0,
éé 0 112. 3, 112 4, 126 3, 129.9, 139.6, 152.3,
%—[15&&!7@}:»6/ gt6pyd2- Eébiml‘lﬂtbeﬁﬂmw%zol 5-yll-acrylic acid methy! ester

vﬁ%b‘ﬁd aggg,rgpé f tﬁ? Ergﬁﬂf ?9)5{1&25 fﬂlg. BELINb Atk RERHGR 40

Bg] B (Q\InfEnufcMa@mesemyq}ydg)enajemslhgla- fiydrogen balloon overnight. After
Hrgféﬂzﬁ'@ggﬁzsﬂ}m goIWnL SichY élcth@Cfllﬁlath\Lgy lev%fa%d (uﬁéer reduced

, _prepare ccording ep
Eregsuaa/ tugivRg3- éﬂdﬁﬂuﬁfman@W'b%)lsgblewlt%lgenﬁlﬁt'@zp'aﬁ \ébprﬁagn'c acid
ﬁhbﬁ.ﬂ@steerdmmé,)qn Lartatil 9i'§|d0 Msrmxzhnna : 3he; r esNNIR D0 MHz,

vt o8 B, ae S5 ert | dn bz R G 50

gaweszJ 7.2 Hz), 296(2HtJ 7.6 Hz), 3.50 (2H, t, J = 4.1 Hz), 3.54 (3H, s), 4.25

m t e I 1
B8 AT e LTS [ 0 30RSRIA 753! Y hyRE L e
Be@@am@wy@@) (B, 13,1, @14454&11@; 39.5, 50.1, 57.4, 1091 116.4, 122.1,
{ t hyl - 1H benzi m dazol - 5-yl ) -

‘2%25631??2&::’? tﬂé’J ]17ggster (109 ng, 80% O0.445 mol)
g8 2aceti ¢ aC|d (27 ng, 0.445 mmol) were dissolved in
e tiled 86mEbunB |(29) AAE bRPBRd addding thk WicthodesSribell bREioadly for the
room tenperature V[)20§5/028447 PCT/SG2004/008
PEPORGH Y gRITE AP s M cBEdXybbr 8 dr i deNVIRaZ ?r&'HZgWOD
006 ¢H, mnul=) 6 naz), azlotldata(dHt m),thzr (1abeye2.8D(aH, it.ans 7BhEz), 3.05-3.11

acti C 1 I
(ECR) §8 1R, CPIRLGS % 8 LA 117503, 2RO 1S, 90016 7.6
ﬁbil b)onéai wy dv\aSlﬁlm‘gz)V\f(t NMBa(tI@(B MHZOMeD) & 20 (253), ZM 2,130.4, 30.6,

v ter
P18 #Ba/9m, 2958, 23 ML 16 et Pl Soge St 7y
3-[2- (benzyl am no- net hyl ) - 1- et hyl - 1H bezi m dazol - 5-yl
txmﬁggxglc aC|d nethyl ester, was obt ai ned by r enovi ng

he solven ) y4 tled
reparation. ] 23-[12-(be kb nidazol-5-yll-

(I ({41

ggﬂgnggggnln Step 4 of Exanple 1 by u3|ng 3 [2 (be
gégean1no nmet hyl ) - 1- net hyl -
zi m dazol -5-yl]-acrylic 10 acid nmethyl ester as

# l':?e(l\/sﬁrm@arnlgorn@tm}-%raeth!dlplf:l@enslgnmel -Syqondic Eojs methyl ester (43
BBeOQV@WOILE%ar@é&ac@or@ﬁ&ﬁ@@aﬁﬁle‘?@i Ué’fé‘p 103; Eérﬂémgnapﬁropnate

radi ent % B

I
‘fjariiog RiefiplsoYsadissqived dp | (angbP'Qr@?meBthaﬂ\%érﬂ"S REUHting golution was
wedtd WithLY@tnili 6 pigyridme eRéraovadiall;thdSblvedband pidefifingtirler tdduum

U oo byt S| (A .

MP(MT2624q MHI.t) 7.88 (1 H, s), 9. 88 (1 H bs), 10.74
§bphl 15 bs). MB (nmz): 337 [M +.

Benzaldehyde (47 mg, 0.445 mmol), 3-(2-aminomethyl-1-methyl-1H-benzimidazol-5-yl)-
acrylic acid methyl ester (109 mg, 80%, 0.445 mmol) and acetic acid (27 mg, 0.445 mmol)
were dissolved in 15 mL of dichloromethane. The mixture was stirred at room temperature
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Exanpl e 47 Preparation of
N- Hydr oxy- 3-[ 1- ( 3- di met hyl am no- propyl ) - 2- phenet hyl -

wokdbenz4wi dazol -5- yll-acryl am de (63) 20 The PaT/6€zh04/000307

conmpound (63) was prepared according to the procedures

described in Exanple 1, by d2sing appropriate starting

foatl eou@lSsdiukRLi&EetakQEYohyt e (1€2 IRMgA95%Ph 688 mengxwadiadied to the
5 j | . ] a . ~ 0/

B0 oA SRR Moo 2 R o e

vashefl with catieated NabCe; (18onietivice Bfollgweast lynivestingewiti water (10 ml)

vickYawith orihé léﬂf ARG Bhid aRE tHdn deldd 204D Naé@(ﬁZAﬂérnﬁltralr'a'n NNR crude
N W e

bcaytic abr)i meﬁh)ﬂiéstérlhlas ohtaidedltly. réfiovihizthe sdlve-MS@z)( 538, [Miv]",

(1 H d, J=15.76 Hz), 7.66 (1 H, d, J=7.80 Hz),

(1 H d, 7.80 Hz), 7.92 (1 H s). Ms (mz): 393
[rm-t}'tled chramddﬁmsuwrmma@prd@m tpfthe procedures described in Step 4
O EMRpRXY - By [ugméQﬁ?%%r@ﬂbrﬂﬂommlﬂmgﬁp\r}ﬁh Qezrmrdazol 5-yl]-acrylic

H- ben2| m dazol -
T e T o LA s P SRS
des2.0x150chm Su cdiramdl &méd/ain, layadiedt Srg5%AMovePp N §.8inein, Solvent A: H,0

ﬂrﬁ%g%ﬁgg&éﬁ%&agéﬁg 5? %%1gg%rcaé?utrﬁe?(ﬂjfg1PPArgluoro?cetlc acid; UV
Yrad3 . ehmirg- BB‘@@FB(@DeIVIHa.BDI\BSQ{dsrﬁ 87880l v)th37A2HH204ﬁBt(2H s),
i §l [
8’4&%34&) ?46‘?319?\?391* Cebﬁgeﬁ&b%ﬁﬁ 8§§1r-r“%?*9% é%r[r is§ 10, 74 (1H,
VR 4006): M%Z[Mbl/so d6) 8 1.31 (3H, t) V\o 2005/ 028447
PCT/ 862004/ 000307 63 3.37(2H, m, 3.50 (2H, t), 4.28
é 6.48 (1 H,d), 7.43-50 (3H, m, 7.55 (3H m
"af‘ép'e #83 (2H 1) 7,95 (1H s). 9.25 (1 H bs),
NS imethyBh b vh)-2-Bhenethlyle1 HBerfzimidazol-5-
By ,ﬁgé of N-Hvdroxy 3- (2 (benzyl - 1- et hyl - 3- oxo- 1
g/ )-ac Irv amde The titled conpound
(fBﬂS)"t"Wa@pr@p‘ﬂr@é @S oP'apP3ied tagceraiag dPo@edMP%&ﬁU'eS described in

: tré bﬁdby nusrr@(adﬁﬁr ride stdfin Srna@na%pgg%b ar@% tx=(LC/PDA:
artli n (S
ﬁﬁrgmei é@%@@negwﬁ%% T, QrSCBrLaPRiHE Ovet 16.5

minb &S%ranter H,Q 5with A 0%niriflyor&@ektie atid ASoIHQfD BNI Adetdditdi8owith 0.1%

fl 4 i
e T
(3406), BB, (3OMBCB.4BB.28 (84 817! ), B3, (214)b), 456%2H,(19H6.55)1H, 8. 5715.76
QQ)H7 2§a7 311)(5r1|5 3 lis) gH7d?9-1§ 78844) 5‘}"66 'E'?H d7 JB?Sé E-rmﬂbz (H, d,

180 E'i)aﬁr??@%@) M%ﬁ%(r’-)a?'?%ﬂv"d]f N— Hvdr oxy 3-f

1- (2-di et hyl am no- et hyl ) - 2- phenet hyl -
benzi.m dazol -5-yl |- acrylam de (66) The titled
E%mé] 4

(66) mas prepared accordlng to the procedures
K 2-the : ¢bg

te

5@.,5,{1ng| : HPLC 100% tR-( LCJ PDA 20 Phenonenex Luna

SF colum; 0.8 nlL/mn, gradient 5-65% B
B%grtleps cgmpound (64) was prepared according to the procedures described in

Example 46, by using appropriate starting materials. HPLC: 98.5%; tg=(LC/PDA:
Phenomenex Luna C18 2.0x150mm 5u column; 0.8 mL/min, gradient 5-65% B over 15.5
min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 3.52 min. '"H NMR (400 MHz, DMSO-ds) & 1.31 (3H, 1)
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mn, Solvent A: H2ZOwith 0.1%trifl uoroacetic acid;
Sol vent B: Acetonitrile with 0.1% trifluoroacetic

W@200a/0284Y7 254) 3.72 min. 1H NVR (400 MHz, CD3&D)/s64002800307

(6Ht,J 3Hz)326(8Hn)340(2Ht,J

6'«37@H py)s 59,(22-& t)(5|2|8 (‘W m)766§ (‘(lipp 7d*3 5j) (ng@)dfﬁz()?H m) 7.73-
7.88Q2H, 2. 951H, €), 825 (TH1bs5 )10.76. 816, bBRVISK )2 55 MiH] "
CD30D) 59.0, 29.4, 34.3, 39.9, 48.4, 50.3, 112.7,
116.6, 119.3, 125.8, 128.1, 129.6, 130.0, 133.9,
E34mple 4937. 6, 140.8, 157. 03 166.0. Ms (m z): 407
PMdbitior R MG drody- B2 BRAAK- I MetRA-3-0x0-1H-benzimidazol-5-yl)-acrylamide
N- Hvdr oxy-3-1Z-phenethyl -T-(prperrdin-T-vli-ethyl)-1
BXenzi m dazol -5-vl |- 30 acrylanide (67) The titled
TAREMRIEN ot EIndNGES) pn&pare@dreacmbdmggtot thet p@cpdwwee descgiBed in

eSCr| b i, n a onk artJ
S oFE P Bipfhphete belib iteRRBR O © 088 i (EPoA
emewo'metmsma)z 69150mm S10c@umm;/d mL/ngjn.catadient SH566EB0oRer 15.5
?‘\r(rﬂ?cﬂ&enﬁA m,8. wutc-l"plovle/@ﬁnﬂﬁoroja'ge% Weldh SBwdRe B: Acetomtnle with 0.1%

uor oaceti c acid; Sol vent B: Acetonitrile

b 'f'ﬂ!%J?@t'P PF'f’I%‘é?@ﬁc‘bt“? énigc HANMR (#0942, D@"%dfﬁﬁﬁ 871%‘ §),4.59

QWR ( YHz 4, Mzﬁioﬁﬁdaggki(rg{_lmtz (18, 861 6§B’|HZ§T)773795
@%@)@g(mé éog["’l‘@o 7.23 (5H’n), 762(1 H
= 16.0 Hz, ), 7. 7o (2H) 7.84 (1 H s);: 13C NVR

&%g&%gh{'ﬂ% CD30D) WD 2005/ 028447 PCT/ SG2004/ 000307 64

2, 29.4, 34.3, 39.6, 54.4, 54.9, 112.7,
ﬂ@a@tmﬂm Ikt-Hydmgy ¥[1- (Qadlethylawgg thyl)- g@e@gthyl 1gge32|mldazol -5-yll-

3K aShideksd) 8, 140. 8, 157.0, 166.0. M5 (mz): 419

E%'}.‘ é? | 5P t . .
hWEfFQ))&??Tg-g[J%-Z n‘y%{ fe?%%g'%dl(%(:ﬁvmgo} H]en Ppr?,(FU_r%St H?ch'?ed in

]Elxbrbﬁezn nmgaznsihg Sappydgriatec rsidrting deatedria®) APIEC:t 1100%d te=(LC/PDA:

%%QPO Ur?a? C§§ 091' 5%91?& E;gcc?}&r&?fodé H@m‘i 8 pgichﬁ rﬂfsoq%e/d? €§r 155

desehD
2: U8 e$ql\@|ns A HEQOWM@O% trtﬂRepr@IPBArd SIDWéWoBreﬁeséOW_UIﬁanth 0.1%

%ﬁor%a@ﬁ&%@ﬁ%@%&)oh #Eﬂnn Oln-ﬁNK)ih/ (HbdﬂMHQf @@4@5}%1%@5%& 7.3

over I

Hzi. M%@d%a@é@r@ @Eﬁ @J -§o$ V'é)nf‘ 6@ (Z'Adet’ orﬁQ W-)I 8-5Qi(thh d. J = 16.0
Bizl %21t sHE hiyor @B I, idC J &Cieth HhJV72’542H ), 7185M1H, syl FFANMRR (100

(°ch Gy SR 54204 bl A4 1172708 28k s sk, Ted ase,
t130.0, 1338, 9344 )137.8, B0.94, 25%.0, 166. OJMS (fhiz%: #07) M 47 (1 H,

d, J =16.0 Hz), 7.21 (5H, m, 7.58 (1 H d, J = 16.0
Hz), 7.67 (1 H d, J =8.6Hz), 7.74 (1 H d, J =8.6
Bxympie. @3 (1 H, s); 13C NMR (100 MHz, CD30D) 824.1, 15

;59ep@rat|§ﬁ]r %f ﬁl—lvaﬁoxﬁg j@phé@th@M (H:?en@in 11\ﬂ~@th§) 1ﬂ1’30%n2m|dazol 5-yll-
9.0, 0, 133.9, 134.9,

m@ﬂmiﬁﬁs 157 0, 165 9. M5 (mz): 405 [M—|]+
Exanpke &&peﬁlﬁpmtww peepared accordlng to the procedures described in

am.n et h |
:EI: ﬁ%l i cPé{z Eﬁ?'né ?/ﬁ’qmpr {63 g}carrti/ maYe aF? H}%e 1{)&% g (LC/PDA:
Coamponanex (7eR CHag Opridpar &dceleonrll mg/ntuo gradiens rogédBroge 15.5
A6 CEdRRe A mzo%mh% ﬂﬁuuo#axcéﬂélaa@ as%%&pél Ab&onitrile with 0.1%
starting materials. HPLC 98 t R=(L
trifluoroacetic acid; UV 254): 3.90 min. 'H NMR (400 MHz, CD3OD) 51.86 (6H, br s), 3.26
(8H, m), 3.40 (2H,t, J=7.5 Hz), 4.62 (2H, t, J = 7.9 Hz), 6.50 (1H, d, J = 16.0 Hz), 7.23

(5H, m), 7.62 (1H, d, J = 16.0 Hz, ), 7.70 (2H), 7.84 (1H, s); °C NMR (100 MHz, CD,0D)
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Phenonenex Luna C18 2. Ox150mm 5p col um; 0.8 nli/ m n,
gradi ent 5-65% B over 15.5 mn, Solvent A- H2ZO w th

w@203%0rg4if | uor oaceti c aci d; Sol vent B: Acet oni RET/$€2004/000307

with 0.1% 25 trifluoroacetic acid; UV 254): 3.52 mn.
1H NVR (400 MHz, DMSO-d6) 8 é. 31 (3H, t) 3.37(2H, m,
&25) 2@2&94)34%398 o444, 549, 1157 4B16(6] Help, 125.43280, (2818, 130.0,

e 5045, {5h ) Mg s e g b o 99 a5 Thig

Exanpl e 54 30 Pr epar ation of

gkgﬂygggzy 3-[2- phenet hyl - 1- (3-pyrrolidin-1-vl-propel)-
1H- en2| m daz}_?l -5- yl | -acrx]l Ia1m de (82) The tllt| ed

= u

viE@cm\narb:eéi(wzn Exanpl e 1, by usi ng appr opriate st artl ng

ﬁ?es?gé _?lrgBA_ILF E 72%00% n%rteE%&(z%gc c}rdm% t ggﬁgaﬁedﬁgs %cré)ed in
baatplel 51, 5bXBSUSﬁn91 apgwttat Stating->matgiialh O'IPL% 100%; tr=(LC/PDA:
PhdnbmdRéx0amatd 18 ?@!1@0mr§cﬂuvc%ﬂﬁnn50 BAﬁI?/F\ﬁP ':?Hd'lén?5 WS‘WB oyer 15.5

0,1% trifluoroacetic acid
r(nmoéo'\\yp&t, Acmnhso i%otj_lﬂt(ozqz@cetlczaq_q’ ?g}mnt q/@\cetonltrlle wnth 0.1%
R0 228A4dd; Wéﬁﬁ@@#hﬁ)@%%r@@oo&wﬂﬁ ({rde)n) 63 o@Q4H br), 3.21

5?4;Q7J C §H54|§z)(7§ 5% ("E ”3023 %&qﬁgt ( *(422)% gi?ﬁ? Z), 4.57 (2H,

i vEZ)4 HH16.47 MH), 4, J EX&IBpIz, =51 (SHPmeﬁaﬂea(n Hodh Jof 16.0 Hz), 7.67 (1H,

( 13
S SR Qe P TR PR & e nutp g e, coi0D) 5261
b3 M. tb2d, 5619112936ﬁ@ﬁa‘rﬂﬂdeﬂfi%ﬁ2$he129.6,|1é0|.0, 133.9, 134.9,
DU M&@wwmesgnaé%/zﬁcmrmmg to the procedures
described in Exanple by using appropriate
starting materials. HPLC 90.4% tR=(LC PDA:
Bosinesnex Luna C18 2. Ox150mm 5p col um; 0.8 nil/min,

EQDIMM trlfluoroacetlc aci d; uv254 1.24 mn.

HMRtnGe‘&OQor%r'gmd Wv%@hr@p#e@%céo@%gﬁ% g pzé%egﬁ%?'_iieg%nbed in

Efxaﬁw'e? 486 QY5 ksingr) anpropgate 1 plarting)) matgrigs, HPLE, 99)5%. fr7(LCIPDA:
Phen8hendk. 1afda (Ch 8H.0x@ 5omMB u(ddiudn: 042RL/Inhradiehbs-BERMOR 15.5

o6 R t h thyl -1- 4 L
BNy |5|r ﬁg’ﬂq b%gé"ﬁtg Cf opo2‘LFLBDECP?%?ﬁlﬁya%\éll'o%gl\g::_n\t/ﬁ:_Acetonltrlle with 0.1%
tymlaamcemam;aw‘bc%y] |3n:32anmrd "HyMIVRX(ya0TiMbez, (CBBYO-BE)ep 131T(eH, 1)

( O) |
Sl bl e Er AT St on Bt abr s g 7>
he (2610%7|95 (il reerh2S @HI 9S)a’tO oddirh hse iy trevzl r&@&ﬂMUhr
nitrogen gas, then a solution of the conpound (244
, 0.5 mmol ), 3-[2-phenethyl-1-(3,4,5-trinmethoxy-
%%W?‘!l H benzi m dazol -5-yl]-acrylic acid nethyl
Rrepaatiohp of peHedroac 8-(A-chengthy|ol - BXdlldi- 1y|-pregyBp Hlbehpimiddzol-5-
I%dea g drous THE was added after 10 mns. The
xture was then stirred at room
Thentittadacamrouod eBRN yhs . prevarest ageordiogido ke v;mdedurp$ delsgribed in
E)@ﬁipﬂzuel V8P g0 b&'oﬁﬁéi% aéarﬂhd rﬁ;tééaugghmw 9\ =(LC/PDA:

hen subj ected’t o nex
Phenomenex Luna C18 2.0x150mm 5p column 0.8 mL/min, gradient 5-65% B over 15.5

min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 1.18 min. '"H NMR (400 MHz, CD;0D) & 2.01 (2H), 2.17 (4H),
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purification. Step 2 To a solution of above crude
product in 0.5 nL MeCH was added a pre-prepared 2.0 M

wobkdSkkstDCck sol ution as we did before (2 nl).pdireG2004/000307

resulting mxture was stirred at room 30 tenperature
for 4 hrs. After quenching wsth TFA (0.4 mL), the
$.83 (AR hep HH))@tlﬁSeQth'% RUBi)e 8138 d2H)06 . BIPIE!) pULT (5H)at. T10(1H), 7.78
gp,ga;fgg_q /zpf41@emqed titled compound (88). HPLC:

9% {C/P A Phenomsnex Luna C18 2. Ox150mm 5p
col um; O 8 mUmn, gradient 5-65%B over 15.5 mn,
E‘dnvmassA H20 wi th 0.1%trifluoroacetic acid; Sol vent

etnvlemnzume&e_@m, 1 75-1.79 (1 H, m,

'?he4§ﬂe% §(§n;§o1unh| (8@ wal- &gpér acI:oSr mg} to tﬁe Hvze)d jeg éeéﬁrébed in

)gmples)ﬂ @y 4'65"'(92 quprgynat%tm F@E%@&? HPL 90.4%,; tr=(LC/PDA:
m@nb@%o_ddne@m@?o)a%m% @cz:omnﬂ:ao(am/mm ira‘éleaﬁsfsé%l'd; ofdr 15.5

s?rn?nﬁ&) Eé V\tltm i%ﬂ&lﬁ)ﬁopchtl%?cé %9"@3;51 rBat cg}?ngrﬁe wut}'n 0.1%

ihFludyaicetiojacRy; [UY-25eh Zyd4asainf BhiyMR {4 (0BMEE, i@ idais 0o &H sH 2.94
hébz I-PM' 3.38 9% O da7 BlsaRiN L), 738 YAAILIE) 8.20 (1h,

fg 25 (8L & ﬁﬂFNW &0 Ff8L (2H 28) VI Erémiay | 4221WpY/1 ami no) - 3-nitr
0- phenyl] acrylic acid (1.93 g, 6.0 nmol, prepared as
%%scrig d in Exanple 1, step 1), Tin chl oride (13.5 g,

E)e and 10 MeOH (50 m -) was m xed and heated at
Rregaréton 20 dfiour 9:[2-1Phe1e|tre/au:4(3,a,a-tmﬁwethdmv&)emaﬂ)-’ﬂ—DBérﬁﬁlnia&ol-s-yn-

. s renoved under reduced
&, 0BFLL SR Soift LYgals as emoved U

Ioromet hane and 100 nL water. The pH was adj usted

tdPa sdiiomidr |Z’Cﬁ§?{$‘(3@)m(f Iﬁtrﬁéi CPATRRI) 8n ame@rJUQWS% Qfslrnv\% was added

ueous phase was extract

se%@mntwdmdec@? m%ﬁ@@n%ﬁ@efar‘ﬁ@ B FepahierPesatyra epder ifogen gas, then
a soibiianedy, thér t@vboavieé (244 ni .5l msel), f:a[zq;heﬁéthm red, e@tﬂﬁhethoxy-

. T
e e S e
sten - 3)anfd4 W@@th%dei‘me@deG after 1§.mif$h & he eesviting mixture was
tRarxbtiie8 a0@sonk ?éf“p%ﬂat@% REighCArdOah Aedus WIRDY egﬁ)éu% idh€ was

roomtenperature nd the 'sol vents were reno
PEFEe F edSurag) 'I"H‘éChr 988 | themgubipeied tgrwuétem/a@hout 'further
pueficayiet. al i zed from MeOH. 20 The product,

% !21 (3-di net hyl am no- 2, 2- di net hyl - propyl) 2-t hi oxo- 2,
hydr o- 1H benzi m dazol -5-yl]-acrylic acid, was

Tomn sdlytied of abave%rydegiradichint Gap mitMe3H (as Bddad a pr@r(apdraq 20M
@%@H[é%%olu&r?ﬁ’s e did before (2 mL TP]e esultln%rrmturs was sl stlrred ? room

éﬁ - di met hyl am no- 2, 2- di
temn fﬂyf&r for ¢ 'P'LSbéﬁezﬁ FHeashing wih \IFA Ot Bk).ythe desutting rmtyoe was

sngecte@toBHnn@Ip)mfobwzwl af#blfcpmm Ry &f&ﬁe@wéﬁgntuea c@n{ﬂmﬂd) (asﬁrHEiDLc
9%%.,__ ﬁcl.hdflgﬂpécﬂ{eggrﬁg}\% I*ina 18%@?"@%@@@)( mV\rq tOhB mL/mln gradient
5-65% B over 1565 min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B:
Acetonitrile with 0.1% trifluoroacetic acid; UV 254): 6.36 min. '"H NMR (400 MHz, CD,0D)
5 1.21-1.29 (1H, m), 1.45-1.52 (1H, m), 1.75-1.79 (1H, m), 2.48-2.55 (1H, m), 2.99 (2H, t,
J=8.0Hz), 3.45 (2H, t, J = 8.0 Hz), 3.61 (6H, s), 3.64 (3H, s), 5.42 (2H, ), 6.40 (2H, s),




10

20

25

30

35

overni ght at 45C. The desired product,

3-[2-benzyl sul fanyl - 1- ( 3- di et hyl am no- 2, 2- di et hyl - pr
wWopysp28R4 8- di hydro-1 H benzi m dazol - 5-yl]-acrpdT/8Ga0#/000307

benzyl ester, was purified by preparative HPLC. 150 ng

(yield, 76. 69@ 30 1H NMR (400 MHz, DMSO-d6) 5 1.08

768 the B, oy 23643a - 03 5 FainEh. (5 =g A, ws
(MiF15006H}z) , 7.26-7.47 (10H, nm), 7.68(2H, bs), 7.83
(1H, d, J=15.96 Hz), 8.00(1 H, s). Ms (mz): 514

[%ﬁ Step 3 The titled conpound (89) was obtai ned by
Exa $hg 3-[2-benzyl sul fanyl -1-(3- 35

Prél diﬁtohWo?ﬂml\ﬂ%d?%Xg' = RhANutEHYP PY3-diméthgtaphindyZlp @imdethyl-propyl)-

jﬁﬁ_‘ L-ﬂ rylic acid benzyl ester
Y HHg—to-nethod-previ ously described for the
__ﬂlfparatlon of hydroxam c acid (Step 4 of Exanple 1).

BB oS A SRR s e eR ke B g o
m'ﬁQInPfﬁPaf@?' agidesrribed ExixagplR, brstaps)s Ti ghloride (1558, §0 mppand

M¥bH sPmiPvad HifddUpararbi 4 486t &r 20HANtrhSreaction mlxture was
Acetonitrile with 0.1%trifluoroacetic acid,

UV 254)
cogled jo ropm temperatiiR acﬂe’e'vwasmey%yndsf .’Led(‘jged( BIRSSUWS:, To the
regld @Bnvds3ddes Y100 tL8fchicddinetBane ahd2®0 (nlHvater. 4hé bH(viddd, adijsted to

10 n\%llﬁ'l ggeglzrfrcékl amd'néh‘ci;%ﬁyiaggtféug_é? a?atg%)acizpezgques pr%ge was
extiagted Wittg 00Q mH dickloromdthaner Zhe orgdtc piitdcts. wars gampbineds &lried over
soRLEP&lirafe! ﬁlﬂer&f and the solvent was removed under reduced pressure. To _the
Hvdr oxy- 3 2-di met hyl - propyl) -2
resultbmﬁé?ﬁ;qwq'faﬁqgg% Mp@hly(ﬂ quL CSZ (18 mL) and potassium hydroxide (3.4
g. hérAzidm iR wde-nekled a€ 80PCas Bhollihed QoskEiR rdort febnpdEhture

of .
ang e ERB WS TSN GT YIder LYPTARTASIUETRD IS USP Pt RipAuG was
reopstalize@fr@n Medytdr o- 1H- benzi mi dazol -5-yl ] -acrylic acid

Th?e”% od?ét er i@ : %ﬂﬁd&@/lﬁﬁﬁ&’ﬁ‘i' cﬂﬂ%}ﬁx}ﬁ ?g&g;&g 2§Z|8xcs%§%ﬂwydrfo 1H-

en per oxi
beazj@tdaéolécwllcﬁcmm éc'¢n wasd éﬁ'ne@(m V9o &ield igdwo Blgph (1.3 Hbutm/z):
333@dilpg additional ice, the reaction mxture was

stlrred overni ght. The 15 product,

t 1- (3-di net hyl am no- 2, 2- di met hyl - propyl ) - 2- phenyl et

3-hasemdtiyiamyiho-2 2 tinhatoly-propdl)-Biiiezd, Srditlgarol1 Hebeykinidzaeslya-yljc

Bt 35 B 3585 8080, T 8 Y B

cagignate n@d3hg) wqergawxgg with 10 mL DMF. The resulting mixture was stirred
ov@m[gi'nf{tiis‘& f’f‘ﬂ&'a)é%léﬁ‘p%& uéy, 2- di met hy' 20

met hanesul fi nyl - zdro-l

WAL N ST L A —
5- ﬁ]Cé‘cWhSlaBlg bteﬁzyi baern”atabcpdnmw&ébﬁraﬁvélmcr bsmlm@qy.eia hm 6%).

ar ation of xam ¢
HR: 40P7MH!%D'Y'§Q(’E>C§ b%(s*bﬁér?o%ﬁé& SL&@Q (@TBS)ZE‘%Q@M“
2&5{5) 468 wmns) 6.28 ZPd,/g)anZ @Hadli 2ns. 95H6}5%$—704/E(ﬂoﬂl5mﬁg .68(2H,
n r oaceti c aci
bsg]7 ? 1}5?09% EQ?P qu%@ il)%ﬂ IIM uoroacetic
UV254) 1.46 25 mn. 'H NVR (400 MHz, DMSO- d6)
Th§ Jtrtlécl E&hboﬁ)i (39)9%(s3 Hybtaided 2by91tre§a3|m€ %ﬂz bénﬂy%u#a%bh -(3-
dlrg_%;hggmp&-)? 2- d,mg_tgyl-pr@zl (Zgg_élhyﬁi[o 1l-}-bsgz|n7ldggnl @gﬂracryllc acid benzyl
ester according to method previously described for the preparation of hydroxamic acid
(Step 4 of Example 1). HPLC: 99%; tg=(LC/PDA: Phenomenex Luna C18 2.0x150mm 5y
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, 7.87 (1 H d, J =28.68 Hz), 8.06(1 H, s). M
(mz): 455 [MA] +. Exanple 59 30 Preparation of

woRddsdesaxy - 3- (2- benzyl - 1- et hyl - 1H benzi m dazol PEF/g&3008600307

rylam de (92) The titled congound (92) was prepared

accor di.ng the proceduyres descydbed i o
69Ugi R ﬁ)%’l”?)p?rag?@ g%gr/% Fn& {ée%)r”%{i‘sgc"mc&pbgo gy 0.1%

trlﬂmﬁrbﬁeﬁ&é&:rd S’bremmrﬁememomuanmis 1% OilL&0acetis @cido UMas4): 2.87

, vean
K"n rgg'\w‘ t(%oogw%g%cﬁ\%? Iéﬂgsrsgag ac déHSg% 3&9]?9%: §Ms.2e (2w,
Adét@Hi &Y. 4.6 (B 1$),.06.4843% 4, r~l=ﬂ5@6r"diéce?ﬁ3-€ 43 cH; muv7.58(1H, d,

54)- . o
ta’-f%m:r—'lz%.ﬁﬁ?s%), fj' stungm ézﬁlzsj Mgﬁ%ﬂ%gs{r\m]ﬂ? (3H,

4.56 (2H,
s)655(1HdJ:158Hz)731740(5Hn)
Exdplesstl d, J = 15.8 Hz), 7.85-7.93 (3H m) VS
mz): 34 | 0003

Yii egulf deidlb-yl ) -
g&r@l am de (93) The titl ed corrpound (93) vvas pr epar ed
according to the procedures described in n%g
438 By rzfsﬁriabawrsa'{ﬂnr'ar@ dpelhYRRFOrtet @wre@r'sorowﬁ ihydro-TH-
QSanaioRs(yuﬁéﬁﬁa%crd bPaenbesererepaird dcid@ding BxamprTa75ptep 1-2),

481 9Ch roseder Gt O BP A E b il AR IRt ol yon e

BathAvéthoat tddinge aditidnaD icéYdhet raatlianomodgetwas stoied; O\Ldmrght The

?Sr’oﬁahﬁt Zzsgﬁ (ngHr #ﬂénﬁ@@?%t%mp?ﬁgﬁg@@éﬁmﬁf@ﬁ% hydro-

(IQI|-Ipen:}rmrc@z@-;§ )Q]j_acHh@])acrdGbeggyl(eEHr Y§s pbt@@eré anqrﬁtatrvg_lg) MS (m/z):
%3@?MQF H s), 7.33 (1 Hd), 7.54-7.88 (5H, d), 10.82
bs). M5 (m'z): 389 [MH +. Exanple 61 Preparation
Hydr oxy- 3-{1- ( 3- di net hyl am no- 2
Zhdltrﬂ”ed byrhpqumadg91)) was- piRaindd b ttieating- 3-[1-(3-dimethylamino-2,2-dimethyl-

BRAN p PR S ST Rlod N BEE YLl s
eheorgindiodorimethod ése@iou%reéreacnbed@rat p@pa@tlorbgi hu@‘,rpmjmc acid (Step

apgx f%ﬂg’é @), Hrict i7g et 8L ERDA: PhE’rLJ&nen%Q L(HB C18 2.0x150mm 5
t R=(LC/

Phenonenex Luna Cl1
§olg HL/Orﬁ MLgiPagradient 8- 6@5/%880}5‘?@?52 ié“'@ %Hnﬁnt éol?'{?@n‘f"th 0.1%
Aiflubldatetic taeid) Shieritrs: f Acetonidéle @dith ©. 106 itdfluosatatierdcid3:UV 254): 1.46

SRS A LG ik Bl D SR8 € L5 2P0 o,

3.80(2B0s) 679 (21),,5)36.30 (128, JF)1589 142, T.4%17. 3@)(5!3 ML 7(5§H 66 (2H,
8 + .

THH ST, B bl ) el 5} Mg b SRss i B 257 oy

9.34 (1H, s) 10. 77 (1H, bs) MS (miz): 451 [MH +.

@ggmgieesg& 25 Preparation of N Hydroxy-3- [1
-eth -2 ﬁ_%no_ 5 Prope et | nzil d

dthe Otl‘t@d nrg)rﬁp(ound] €92)r wae ¢rapasedd eemrdldgetb lth'e procedures descrrbed in
Example 42, by using appropriate starting materials. HPLC: 97.0%; tz=(LC/PDA:
Phenomenex Luna C18 2.0x150mm 5y column; 0.8 mL/min, gradient 5-65% B over 15.5
min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 1.60 min. 'H NMR (400 MHz, DMSO-ds) § 1.17 (3H,t, J=7.1
Hz), 4.34 (2H, dd, J = 6.8 Hz), 4.56 (2H, s), 6.55 (1H, d, J = 156.8 Hz), 7.31-7.40 (5H, m),
7.63 (1H, d, J = 15.8 Hz), 7.85-7.93 (3H, m). MS (m/z): 322 [MH]".
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Exanpl e 46, by using appropriate starting materi al s.
HPLC. 99.6% tR=(LC/ PDA: Phenonenex Luna C18

WQ@2002am 5p colum; 0.8 nli/mn, gradient 5-6BCE/BGT0ED00307

15.5 30 min, Solvent A:- HOwth 0.1%trifl uoroacetic
acid; Solvent B: Acetonitril® with 0.1%
Exdniple6P oacetic acid; UV 254): 1.83 min. 'H NVR (400
Mé'%araﬁ?!\@%fd@)/ k@dr%mﬁ@{( &H«l ot B(1/2ind81-3-(1R btopyi) 1 H-Berdimidaadl-5-y1)-
4. 12 (Z2H, m), 4.46 (2H,m, 6.58 (1H,d), 6.73 (2H,
i Hm 7.22 (2H n), 7.65 (1 H.d), 7.80 (1 H,
The t.ﬁe&éomadwndmgz) Mas( pregared 386orHivg te. the5prow@dures described in

éggﬁr’g ?2@44% P%% SERO0H-Q0Q3iMo ERafeXBEPHPLES 08.5%; te=(LC/PDA:

R"‘W’meo*’y Liga(Q1BUR0Y 0mEY Hos)uish Orfy i o S 3o PrfSe Breyds 195
Wiy, -SkiaRE RY |H§d)'"w1@ﬁ@3"/ﬂrﬂ@c¥r@éceﬁc wkidi- 86Kyitam AeetdrRBE Withe0.1%

et A 2echol e, 2% BB G0 ECHRISRa) 81 B%on v, 222

@n@pmpﬁ BAlEH 9}, & 16 (26, MALL8T @Hom), IBRI3GIHIT,. @98 (1H, m) 7.06 (1H,m)

618 HE A <aH§§ T b e G BB TR Rag

A HOwth 0.1%¢trifluoroacetic acid; Solvent B:
?;%&glstlrlle W|th 0.1% trlfluoroacetlc acid; UV 254):
HNI\/R(4OO l\/Hz DI\/ISOdG 8348 2H, sZ)
) rox (3-dimeth ethvl-prapw-2-124(3-methoxy-

n eﬁwﬁlﬁH(b%h!z.mmazasl@ggg;Q_(Q)S4 7. 9' (ZZL 1o m,
EP%ﬁ%{?é\tqomQO%nd g‘ﬁ()lW?ﬁE%W?reg %}Oﬁwﬂﬁggﬁ}l progedures described in

Exérepiai 44, doyg alsing- gpremiatd slarogametaipsoxRliCG 9%ETed tr=(LC/PDA:
'BXQEO%%% ULRA LN éﬂ}pgbx%mﬁﬂgp Eélutlr%ﬁ‘g) 839171}?19!1‘ r@#acﬁéfq(@)%‘@@@ over 15.5

are accor rocedures describ

mranﬁmw@nsa H o Ad "/cagfﬁ'rlefsaqea@ &cldi FPPRgS: nﬁs%?'?'%ﬂe with 0.1%
WHES?OF&%J%C.B Ry b!s?i PDéu mie NAIFEQSD M0 aw@lﬁdgs @3EENTE), 2.90

radi ent 5%
i S Soavarie .2 540, 81 1.5 B 54 2T FF by Bt L Bebom. m o.08
$21J4 \ﬂ?r?tzzBm HAﬁﬁ)tDaz {aH.h§ M8L 8D (ZH6m)t Bi3kI(tier HACRTT ¢IH, bs). MS
N gv 636mn1HNI\/R(4OOI\/Hz CDCI 3, with
6’Héd‘}5 [ d6 20 DMSO- d6) S 1.25 (1 H, n), 1.64 (1
188(1H m 1.98 (3H, s), 2.63 (1 H m,
%xé@ (%H t, J =80 H), 3.52 (2H, t, J = 8.0 Hz),
Pl %s (TH m..T , VB ( 336

Prggasation l;243-phenoxy- pror)yl) 1H-benzimidazol-5-yl]-

Ne e (1 met hyI 1H— ben2| m dazol - 5-yl ) -acryl am de

e pqog; L SRR SR B HE BB Akrnes i
Expmplpr #eit ey sisirgt iappropmete rstarting nHm;r(ais oge4C t R&é%C/tPE()AC/PDA
PFRSWQE @%@?%%%Qon%%ggmﬁpo 994L‘/+H'ﬂ gr%qlgnt@ém B.over 15.5

gr adi ent over Sol vent . o
minoselyent |AidiSawith 01 °/aércf@orosgﬁtt9eqﬂd §olv,gabpomc?tppl}née wnth 0.1%

%fFuBrchét‘(@a%Q szshmregaﬁﬁft‘l-mml 4(:bo NNz, WSO dd)- 0B3BI{3M, 1), 2.32
d2Hgmk 338 @Hpp), 4 12 @g & 4.46 6?9' ). %@ﬂ-ﬁ% dl)_t% 753252»-% 5'9%114 m)
(73, 2R m), 96$Q1+(|a) H.80)H, dVF 442#) m). MS (m/z): 366 [MH]".
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218 [ MH +. The foll owi ng conpounds are sone
representative exanpl es prepared by nethods 35

waolc@slozsaet or anal ogous to those di scl osed i n PODEE2004/000307

Exanpl es 1-65: WO 2005/ 028447 Table 1 70
PCT/ SG2004/ 000307 ConpoundStéucturesmz [MH + 0O 1N |
Exémrith6380NO—lN~\O—|2H488N-O/3~~NINOH

ben2|m|dazo| 5- vI) acrvlamlde (99)

The titled compound (99) was prepared according to the procedures described in
Example 42, by using appropriate starting materials. HPLC: 97.0%; tz=(LC/PDA:
Phenomenex Luna C18 2.0x150mm 5u column; 0.8 mL/min, gradient 5-65% B over 15.5
min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid: UV 254): 2.75 min. 'H NMR (400 MHz, DMSO-d;) § 3.48 (2H, s), 3.67
(3H, s), 3.87 (3H, s), 4.71 (2H, m), 6.55 (1H,d), 6.86 (3H, m) 7.18 (3H, m) 7.84-7.92 (2H,
m), 10.77 (1H, s). MS (m/z): 395 [MH]".

Example 64
Preparation of 2-(1-Methyl-2-phenethyl-1H-benzimidazol-5-yl)-cyclopropanecarboxylic

acid hydroxyamide (100}

The titled compound (100) was prepared according to the procedures described in
Example 56, by using appropriate starting materials. HPLC: 99%; tg=(LC/PDA:
Phenomenex Luna C18 2.0x150mm 5 column; 0.8 mL/min, gradient 5-65% B over 15.5
min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 6.36 min 'H NMR (400 MHz, CDCl; with one drop of de-
DMSO- dg) 6 1.25 (1H, m), 1.64 (1H, m), 1.88 (1H, m), 1.98 (3H, s), 2.63 (1H, m), 3.23
(2H, t, J = 8.0 Hz), 3.52 (2H, t, J = 8.0 Hz), 7.08-7.45 (7H, m), 7.57 (1H, s). MS (m/z):
336 [MH]".

Example 65
Preparation of N-Hydroxy-3-(1-methyl-1H-benzimidazol-5-yl)-acrylamide (49)

The titted compound (49) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 99%; tz=(LC/PDA:
Phenomenex Luna C18 2.0x150mm 5pu column; 0.8 mL/min, gradient 5-65% B over 15.5
min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 1.05 min. *H NMR: (400 MHz, CD;OD) & 4.05 (3H, s), 6.52
(1H, d, J=15.8 Hz), 7.62 (1H, d, J = 15.8 Hz), 7.77-7.89 (3H, m), 9.19 (1H, s). MS (m/z):
218 [MH]".

The following compounds are some representative examples prepared by methods
disclosed or analogous to those disclosed in above Examples 1-65:
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By methods analogous to those disclosed above, a wide variety of compounds of Formula

| could be prepared, including, but not limited to, those in Table 2 (a):
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By methods analogous to those disclosed above and by varying the starting materials

used in the synthesis, a wide variety of compounds of Formula | could be prepared,

including, but not limited to, those in Table 2 (b):
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BIOLOGICAL TESTING AND ENZYME ASSAYS

Recombinant GST-HDAC1 Protein expression and purification

Human cDNA library was prepared using cultured SW620 cells. Amplification of human
HDAC1 and HDACS coding region from this cDNA library was cloned separately into the
baculovirus expression pDEST20 vector and pFASTBAC vector respectively (GATEWAY
Cloning Technology, Invitrogen Pte Ltd). The pDEST20-HDAC1 and pFASTBAC-HTGST-
HDACS constructs were confirmed by DNA sequencing. Recombinant baculovirus was
prepared using the Baé-To—Bac method following the manufacturer's instruction
(Invitrogen Pte Ltd). Baculovirus titer was determined by plaque assay to be about 10®
PFU/mI.

Expression of GST-HDAC1 or HTGST-HDAC8 was done by infecting SF9 cells
(Invitrogen Pte Ltd) with pDEST20-HDAC1 or pFASTBAC-GST-HDACS baculovirus at
MOI=1 for 48 h. Soluble cell lysate was incubated with pre-equilibrated Glutathione
Sepharose 4B beads (Amersham) at 4°C for 2 h. The beads were washed with PBS buffer
for 3 times. The GST-HDAC1 protein or GST-HDACS protein was eluted by elution buffer
containing 50 mM Tris, pH8.0, 150mM NaCl, 1% Triton X-100 and 10mM or 20mM
reduced Glutathione. The purified GST-HDAC1 protein or purified GST-HDACS8 protein
was dialyzed with HDAC storage buffer containing 10mM Tris, pH7.5, 100mM NaCi and
3mM MgCl,. 20% Glycerol was added to purified GST-HDAC1 protein or purified GST-
HDACS before storage at -80°C.

In vitro HDAC assay for determination of IC50 values

The assay has been carried out in 96 well format and the BIOMOL fluorescent-based
HDAC activity assay has been applied. The reaction composed of assay buffer, containing
25 mM Tris pH 7.5, 137 mM NaCl, 2.7 mM KCI, 1 mM MgCl,, 1 mg/ml BSA, tested
compounds, 500 nM HDAC8 enzyme or 600 nM HDAC1 enzyme, 200 uM Flur de lys p53
peptide substrate for HDAC8 enzyme or 500 uM Flur de lys generic substrate for HDAC1
enzyme and subsequently was incubated at room temperature for 2 h. Flur de lys

Developer was added and the reaction was incubated for 10 min. Briefly, deacetylation of
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5 20%34 Q\%%é"a? sgf@vare, Prism 3.0 has been used to generate ICs, from a series of data.
The HDAC enzyme inhibition results of representative compounds are shown in Table 3.

Table 3
Compound | HDAC1 Enzyme | HDACS Enzyme
Activity Activity
ICs0 (UM) ICs0 (M)

1 0.051 0.119

2 0.026 0.355

3 1.37 1.71

4 1.34 0.790

5 4.32 0.401

6 1.38 0.262

7 1.52 0.336

8 0.286 0.454

9 1.34 0.344
10 2.66 0.883
11 0.846 0.161
12 0.131 0.202
13 0.385 0.141
14 0.171 0.251
15 0.206 0.313
16 0.194 0.366
17 0.024 0.353
18 0.438 0.290
19 0.165 0.145
20 1.91 0.537
21 0.064 0.238
22 1.326 0.234
23 0.529 0.402
24 3.24 0.203
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29 49.06 33.96

30 0.195 0.724

31 0.248 1.09

32 2.21 1.89

33 0.449 1.45

34 146 0.846

35 0.371 0.412

36 0.227

37 0.897

38 0.218 0.148

39 1.22 0.201

40 3.30 0.441

41 0.195 0.159

42 0.479 0237

43 0.947 0.192

44 0.268 0.345

45 0.167

46 1.67

47 1.09

48 0.356 0.291

49 1.40

50 0173

51 0.896

52 0.160

53 1.85

54 0.100

55 0.137

56 0.158

57 0.153

58 114

59 0.382
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63 0.162

64 0.230

65 0.062

66 0.072 0.255 N

67 0.039 0.254

68 0.294

69 0.146

70 0.923

71 0.167

72 0.052

73 0.560

74 0.371

75 0.290

76 1.03

77 0.570

78 >100

79 1.26

80 169

81 1.60

82 0.304

83 0.071

84 0.054

85 0.131

86 0.400

87 0517

88 0.297

89 0.116

90 0.166

91 0.030

92 0.168

93 0.065

94 0.052
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X- DO6e msporke giives wae midtted sddeterchin€l Glt.avblue® foe theTompounds using XL-
1sPurRi fied GST-HDACL protein or purified GST- HDAC8

protein 20 was di al yzed with HDAC storage buffer
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e reacti conmposed of assay
bufT\E"é'iB4 cont ai ni ng

Compound Gi50 GI50
(Colo 205, uM) (MDA-MB435, uM)

1 0.52 1.64
2 0.43 0.32
4 29.87 2570
5 >100

6 >100

7 >100

8 41.36 58.42
9 >100 >100
11 >100 >100
12 0.38 1.07
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h. Flur 4"4= ys—Dbeve |3Jt6'9€i‘ was—atdded—=a he—reaction
was i ncubated for 10°mn. Briefly, dea%géylatlon of WD
2005/ 02844% PCT7 S&20046000307 100 thpggwbstrate
sensitizes it to the developer, whichlthen generates la
quorophmﬁé (synbol)094The quorophornOBQ excited withh
360 nm | ilgt—amd—tt ttedtrght—% TS
det ect ed 32 a fluoﬂgﬁélric pl ate reangé(Tecan Utra
M cropl atjggdet ecti onaggstem Tecan G pgpslLtd.). 5 The
anal yticg rel—Prism3-0-has-beph-usedto
gener at e | 1850 fron1¢4§@ries of data. |¥Hé HDAC enzyne
inhibitig OTeSU|rs %gpresentatlve Coppounds ar e
shown in|Table 3. Tab Pe 3 HDAC1 Enzyne HDAC8 Enzyne
ConpoundAeti vity Actigioty 1 C50 (NM | Cpg0.2év)
10. 0510. 149—26-0260,355-34-371+1+4% 349 796
54.320. 402261 380. 263341, 520. 336 80. 28603254
91. 340. 343,,102. 660. $§%5110. 8460. 161 1P§,3310. 202
130. 3850.1141 140.17 04251 150..2060. 31 160,1940,366
170. 0240./283 180. 43860200 190. 1650. 1453202. 910. 537

25 8.10 6.82

26 8.79 6.67

27 2.23 3.44

28 253 5.15

30 11.44 19.85

31 1.87 4.06

33 1.54 3.38

35 1.89 6.76

36 2.29 217

37 7.82 7.90

38 1.47 1.53

39 11.68 12.05

40 25.62 30.97

41 1.65 1.91

42 14.41 15.75

43 9.18 8.62

44 2.82 3.65

45 2.41 1.90

48 1.45 1.78
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300. 1950. 724 310. 2461. 09 322.211.89 330.4491. 45

341. 460. 846 350. 3710.412 360. 208 370, 897 380.2180. 148

391. 220. Gb 403. 300.[44b 410. 1950. 159 48Q94790. 237
430. 9470.1492 4402680345450 167 461167 47109
480. 3560.|291 491. 40 |%d¥. 173 510. 896 528:5860 531. 85
540. 100 §5{. 137 560. ],,{bé 5.92

55 >100 >100

56 >100 >100

57 1.11 1.39

59 2.72 3.69

60 2.47 3.60

61 2.69 3.05

62 11.65 19.80

63 2.00

64 1.70

65 36.89

66 0.22

67 0.08

68 0.73

69 7.16

70 2.90

71 7.09

72 0.18

73 6.67

74 2.07

75 2.88

82 0.72

83 0.25

84 0.17

85 1.65

86 13.13

87 47.71

88 1.26

89 0.12




570. 153 581. 14 590. 382 WD 2005/ 028447
PCT/ SG2004/ 000307 102 600. 116 610. 196 620.234 630. 162
WO 458314650. 062 660. 0720. 255 670. 0390. 254 680PCPEG2004/000307
690. 146 700. 923 710. 167 720. 052 730.560 740.371
750. 290 761.03 770.570 78>100 91.26 801.69 811.60
820. 304 830. 071 840. 054 850.131 860.400 870.517
880aRe s 890. 116 900. 166 910. 030 920. 168

Compound 2 Compound 17 Compound 67

Free Salt of | Free Salt of HCI | Salt of | Salt of | Free Salt of
Activity base CF3COOQCH | base Methane CF3COOH base CF3COO0H
sulfonic acid
ICso 0.043 0.049 0.029 0.044 0.051 0.024 0.037 0.039
(HDACH,
pM)
ICso 0.064 0.029 0.056
(HDAC3,
KM}
1Cso 0.267 0.353 0.254
(HDACS,
uM)
Glso 04 0.4 0.06 0.06 0.04 0.11 0.09 0.09
(Colo205
. M)
Glso 04 0.3 0.06
(HCT116
UM)
Glsq 0.3 0.6 0.19
(MDA-
MB435,
pM)
Glso 0.5 0.7 0.06
(MDA-
MB231,
HM)
Glso 0.3 0.2 0.08
(A549,
BM)

Histone H3 acetylation assay

5 Ahalimark of histone deacetylase (HDAC) inhibition is the increase in the acetylation level
of histones. Histone acetylation, including H3, H4 and H2A can be detected by immuno-
blotting (western-blot). Colo205 cells, approximately 1.5 x10° cells/ 10 c¢cm dish, were
seeded in the previously described medium, cultivated for 24 h and subsequently treated
with HDAC inhibitory agents at 0.1, 1, 5 and 10 uM final concentration. After 24 h, cells

10 were harvested and lysed according to the instruction from Sigma Mammalian Cell Lysis
Kit. The protein concentration was quantified using BCA method (Sigma Pte Ltd). The
protein lysate was separated using 4-12% bis-tris SDS-PAGE gel (Invitrogen Pte Ltd) and
was transferred onto PVDF membrane (BioRad Pte Ltd). The membrane was probed
separately using primary antibody specific for acetylated H3, acetylated H4 or acetylated

15 H2A (Upstate Pte Ltd). The detection antibody, goat anti rabbit antibody conjugated with
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These data demonstrate that compounds in this invention inhibit histone deacetylases,
thereby resulting in accumulation of acetylated histones.

Histone H3 acetylation assay — ELISA approach

An Enzyme Linked Immunosorbent Assay (ELISA) can be applied to detect and quantify

the acetylated histone3 (AcH3) in the protein lysate obtained from cancer cell lines treated
with the HDAC inhibitors.

The ELISA assay was developed to detect the level of AcH3 from the Colo205 colon
cancer cell line treated with 10 uM HDAC inhibitory compounds. The protein lysates from
untreated and treated Colo205 were obtained as previously described. The concentration
of protein from lysed cells was determined using the BCA method (Sigma-Aldrich Pte Ltd).

Different combinations of antibodies (see Table 7) that could be used as primary antibody

(capture antibody) or secondary antibody were investigated in order to determine suitable
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44p0lgponag antipggy aqam%d\ckﬂé1(L!§§&14773r°9m§92605/b9%8bmd7"9 to the antigens,
PCEithatapebibie® 9 Iodteih Qs a8 froAuld®D5 colon cancer cell line treated with the

HDAC inhibitors. No background was observed. The detection antibody used in this
ELISA was donkey anti rabbit conjugated with peroxidase.

To determine ECsq where acetylated histone 3 was induced by 50%, Colo205 cells was
cultivated in 96 well plate at 1.5 x 10° cells/well for 24 h. Colo205 cells were subsequently
treated with HDAC inhibitors at different doses (in duplicates, 9 doses treatment, 4-fold
dilutions from 100 pM). After treatment for 24 h, cells were lysed and the protein

concentration was determined.

The ELISA plate (immulon 2HB plate, Biolaboratories Pte Ltd) was coated with 4 ug/ml of
mouse monoclonal antibody against H3 at 4°C overnight. After removed mouse
monoclonal antibody against H3, the plate was washed with PBS buffer containing 0.05%
Tween-20 and blocked with the superblock solution (Pierce Pte Ltd) at 37°C, 1 h. The
superblock solution was removed and the plate was washed with the PBS buffer
containing 0.05% Tween. The AcH3 peptide, H3 peptide and the protein lysates from
freated Colo205 with the HDAC inhibitors were applied. The capture reaction between the
primary antibody and the antigen, which is histone 3 in the samples, was carried out at
37°C for 1 h. After removing the samples, the plate was washed with PBS buffer
containing 0.05% Tween. The secondary antibody, 0.5 ug/ml of rabbit polyclonal antibody
against AcH3 (Lys9/14), was applied to detect the acetylation H3 in the samples at 37°C
for 1 h. After removing the secondary antibodies, the plate was washed with PBS buffer
containing 0.05% Tween. The detection antibody was applied to detect the secondary
antibody that captured AcH3 in the samples at 37°C for 30 min. The substrate, 1-step
Turbo TMB (Pierce Pte Ltd) was applied for 30 min until the color was developed. The
reaction was stopped using 1M H,SO,. The absorbance was measured at OD450 nm
using Spectromax reader (Molecular Devices Corporation, Sunnyvale, CA).

The standard curve was drawn and the concentration of AcH3 [(Lys9/14), ug/ml] in a
sample was determined using the Softmax software in Spectromax. The amount of AcH3

in a sample was calculated based on the following formula;

pg of AcH3 (Lys9/14) / ug of total protein total = (ug of AcH3 (Lys9/14) in the assay)*10°

ug of protein in the assay
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Table 7: Antibodies used in the cross-species reactivity test and the combination

5  antibodies studies

Antibodies used as either primary or
secondary antibody

Detection antibody conjugated with HRP
(horse radish peroxidase)

Rabbit polyclonal antibody against AcH3
(Lys9/14; Upstate Pte Ltd),

Donkey anti rabbit (Pierce Pte Ltd)

Rabbit polyclonal antibody against AcH3
(Lys14; Upstate Pte Ltd),

Goat anti rabbit (Pierce Pte Ltd)

Rabbit polyclonal antibody against AcH3
(Lys9, Upstate Pte Ltd),

Goat anti mouse (Pierce Pte Ltd)

Goat polycional antibody against AcH3
(Lys9/14, Santa Cruz Pte Ltd),

Rabbit anti goat (Pierce Pte Ltd)

Goat polyclonal antibody against H3 (N-
20, Santa Cruz Pte Ltd)

Mouse anti goat (Pierce Pte Ltd)

Mouse monoclonal antibody against H3
(Upstate Pte Ltd)

Data for selected compounds are presented in Table 8, as the concentration effective for
induction of acetylation of histone 3 (JAcH3(lys9/14)]) signal by 50% (ECso).

Table 8
Compound Structure ECso (uM)
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Col0205 human colon carcinoma suspended in 50% Matrigel. When the tumor reaches
the size 100 mm>, the xenograft nude mice would be paired-match into various treatment
groups. The selected HDAC inhibitors would be dissolved in appropriate vehicles, such as
10%DMA/10% Cremophore/80%water and administered to xenograft nude mice
intraperitonelly by daily for 14 days. The dosing volume will be 0.2-ml/20g mouse.
Paclitaxol, used as positive control, will be prepared for intravenous administration in
10%Ethanol/10%Cremophore/80%water. The dosing volume for Paclitaxol will be 0.015-
ml/g mouse. Tumor volume will be calculated every second day of post injection using the
formula: Tumor volume (mm?®) = (w? x 1)/2, where w = width and | = length in mm of an
HCT116 or Colo205 carcinoma. Compounds in this invention that are tested would show
significant reduction in tumor volume relative to controls treated with vehicle only. The
activity of histone deacetylase when measured shall be reduced and results in

accumulation of acetylated histone relative to vehicle treated control group.

The details of specific embodiments described in this invention are not to be construed as
limitations. Various equivalents and modifications may be made without departing from
the essence and scope of this invention, and it is understood that such equivalent
embodiments are part of this invention.
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R? is selected from the group consisting of: H, halogen, alkyl, alkenyl, alkynyl,
haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloaikyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
hetercarylheteroalkyl, arylhetercalkyl hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
atkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
heteroaryloxy, arylalkyloxy, amino, alkylamino, aminoalkyl, acylamino, arylamino,
phenoxy, benzyloxy, COOH, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsulfonyl,
alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR® and acyl, each of which may be
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L' is selected from the group consisting of C, —Cs alkyl, which may
be optionally substituted with one or more substituents independently
selected from the group consisting of. halogen; =O; =S; -CN; -NO,; alkyl,
alkoxy, acylamino, and alkylamino;

W is selected from the group consisting of a single bond, -O-, -S-, -
S(0)-, -S(0)z, -N(R%)-, -C(OIN(R%)-, -SO:N(R®)-, N(R®)C(O)-, N(R?)SO-,
and —N(R®)-C(0)-N(R"%)-;

b) L=Cy-L'-W-L?
Wherein,

Cy is C4-Cys alkyl, aminoalkyl, heterocycloalkyl, cycloalkyl, aryl,
aryloxy or heteroaryl any of which may be optionally substituted one or
more substituents independently selected from the group consisting of:
halogen, =0, =8, -CN, -NO,, -CF3, -OCF;, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl,  aryl, heteroaryl,  hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
alkynyloxy, cycloalkyloxy, cycloalkenyloxy, heterocycloalkylioxy,
heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, -amino, alkylamino, acylamino, aminoalkyl, arylamino,
sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -
COOH, C(OYOR?, -COR?®, -SH, -SR®, -OR®and acyl;

L' and L? are the same or different and independently C,—Cs alkyl,
which may be optionally substituted with one or more substituents
independently selected from the group consisting of: halogen; =O; =S; -CN;
-NO,; -CF3, -OCF3;, alkyl, alkoxy, acylamino and alkylamino,
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W is selected from the group consisting of a single bond, -O-, -S-, -
S(0)-, -8(0)z, -N(R®)-, -C(O)N(R®)-, -SO.N(R®)-, N(R®)C(O)-, N(R®)SO-,
and —N(R®)-C(O)-N(R")-;

R? and R are the same or different and are independently selected from H, C;-Cq
alkyl, C4-Cq cycloalkyl, C4-Cq heterocycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl;
and acyl;

Zis a single bond or is selected from -CH,-, -CH,CH,-, -CH=CH-, C3-Cs cycloalkyl,
unsubstituted or substituted with one or more substituents independently selected from
the group consisting of C4-C4 alkyl;

or a pharmaceutically acceptable salt thereof.



NYRL Formula I 5 wherein RL is selected fromthe
group consisting of: H, alkyl, alkenyl, alkynyl,
whadosmbdayt , hal oal kenyl , heteroal kyl, cycl oal kgt/$8G2004/000307
cycl oal kenyl, heterocycl oal kyl, heterocycl oal kenyl,
aryl, heteroaryl cycl oal ky Ialkw
het%r oc{IoBWOKIA &faldim 1 ‘%ﬂeﬁ“aﬁk%@ bonh + Gpaftib@ixyar -CH=CH-, C5-Cq
ar ydyabsemydnd z i€ ¥ttdched kyringpbeticwad 8., aryl het eroal kyl ,
het er ocycl oal kyl het er oal kyl , heteroarylheteroalkyl, to
hydr oxy, hydroxyal kyl, al koxy, al koxyal kyl,
al Kbxyarydompatrceatylapw y or 2wkgmein HisCH=CH< bodiislajthdt@r \atf ring position
hetgrocycl oal kyl oxy, aryl oxy, heteroaryl oxy,
aryl al kyl oxy, am no, al kylam no, am noal kyl,
acyl am no, arylam no, phenoxy, benzyl oxy, COOH,
al koxycardaapyiind dlaky brdreaead PR WherSHRP amy! |
al kyl sul fonyl, al kyl sul finyl, arylsulfonyl,
aryl sul finyl, am nosul fonyl, SR4 and acyl, each of
whih nmaycohngountsailesy orextfethings 1 b4 whesib Xtantied= Wi t h one
1@r nore substituents independently selected fromthe
group conS|st|ng of : halogen, =0O =S, -CN, -NO2,
Co3, - Bpmpowdaerordiap feryione of fgimplt to ﬁsﬂh@wm@‘i H.
haloalkenyl haloalkynyl heteroalkyl cycloalkyl

oalﬁﬁ ¥ hegeroc¥ al kyl heterocycloa

ot e BRPtRR SHERR B S iRTe GBIy G RaRY e selected from
al Hbe()gaidpyd:qnsahrtgamﬁiaﬂ yhydroxyhlkijy!lkﬂt ammwyl heteroarylalkyl, alkoxyalkyl,

12l ka%ﬂﬁ/da §V§a/nd31§(é;é(reéy6%ﬁm¥l é:ééﬁlo’r) {I@?Xe unsubstituted or substituted.

cycl oal ken erocyc
hetder oc B¢ BATRAAY |as<;ejdm9amwwe Oﬁé'ﬁlél’sohfroyﬂ wherein R' is selected from

ar Ythelglaub . conbi@ﬁr@;r earHy | mbkyl (pyﬁHMJZ%JI)lﬁ')éItIQKY(perd?rms Ofmethyl; ethyl; 2-

mfﬁw Q‘R%h ZW@P%@%@ 4t %Yr'%'n%fvaﬁgwly2 aPenvlsf—:fM ZgArboxy-ethyl; 2-
am (mosphbifnehiyl)- ethﬂm Rpetigin, 1-yl)- émwyai Wrourdmecw—bthyl 2- dlethylamlno-

20_ qe@i/ Ppgctq)g% - 5%3/ ro§)§E03Uh %@H grcg:lyf: yé r’nsﬁ?’:oxyHJropyl g ISOpPropoxy-

halpé@éh 2 2a1|rp39qhy| pacpmb ﬁyqumetaqu;@ny{propylh a1dmtlhwam|no-2 2-dimethyl-propyl;
ha'ﬂ@ldﬁ%?'rbllldlhﬂt@[ﬁ&gyjﬁyb—(mé‘r}ﬂﬁéliﬁall %Wﬁropﬁygl(lﬁ%hgz%mflyr) propyl; 3-(4-

het er al k er ocycl oal

hetr%?'yiiéW?r' ’by\ép Baqpx'yl%(%?ﬁ/dmﬂé'i)ﬂw&cﬂ i{iaﬁlby!am'n@;hutv' 5-hydroxy-
ar yleatyk gilly); betnagt; 8ragitriynetokyenzyir yl al kenyl ,

,scycl oal kyl het er oal kyl , heterocycloalkylheteroalkyl,
heteroarylheteroalkyl aryl het er oal kyl hydroxy,

hyc?r oxy AlcRyppoung 3{39@(9"19 & &opopelok ylhims3ioto A whexsim Ry Is, selected from the

al keqyl %antnr@' &yny hiRyiy ary%)k(}ll QR thété? égl fzteroalkyl, cycloalkyl, each of
het oc cIoaI é aryl ox?;id het er oxy,
%éﬁ ”S‘étfﬁ'w d o SiRRIERINO, ani noal kyl |

acylan1no arylan1no phenoxy, benzyl oxy, CCEH

g: @IXZE?; ﬁ'@()und e ﬁ?¥4m§m P%)rfg{sa/rn,%ocgf?/g}? glaﬂf[? @%vherem R? is,: H; methyl;
ar )blegzyla‘rmmwnlnetha!nﬂm@ezﬂaﬁmmwmethﬁR& -@irfthoaspHenyipacdtylarino)-methyl; [2-
Whi £ bheRYy- nWaZQQ%é@?ﬁ%é‘tﬁ;a PCH rﬁg’g%ddeg%érp fo- ﬂn%%yl benzyloxy-

unsubstltu ed or su
sulFathv; u@'ﬂﬁng'apwérp@mﬂww' 1@@11@& eleeniradhnl; Rthenglamipo-ethyl; 2-(3-

COI’rtﬁelﬂiixy-ﬁﬁerﬂfyetH?a' Oglee';byndﬁoa yﬁ§hyl CNp-(2- oxydeEtylamino)- ethyl,  2-

| k hal o P@%
55 PR BT YT S B EL o SPROPA. 2 earagyl: &-phenyl-propy:
cy Strahdeepydpyl; hel-GHoiogaBadidkatyl;  4-methoxy-phenyl;  4-fluoro-phenyl;  4-



het er ocycl oal kenyl , aryl, heteroaryl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl, s
w@bdosxydaet er oaryl , al kenyl oxy, al kynyl oxy, PCT/SG2004/000307

cycl oal kyl oxy, cycl oal kenyl oxy, heterocycl oal kyl oxy,

het er ocycl oal kenyl oxy, aryl oxylléhet er oaryl oxy,

ar perayleyy-3-metfxgpbem liggbkiyl cycioheky] keiylokgnzyl. BYAdIG2-YI; pyridin-4-yl;

al Mpm BY; baﬁzglsamrnpan@ﬂbnaﬁldmans@famam no,

sul fonyl, "al kyl'sul fonyl, aryl'sul fonyl,  ani nosul f onyl,

am noal kyl, al koxyal ky, -COOH, -COR5, -C(OORS, -SH,

- SR1 5, Tmommnﬁh afcydim 1hearin IR compounB®3s sesecserl fexet @onpounds, and

r f -

acy |r phgrngac&&{? &%géﬁédlg%ltgtsggb ?irﬁ]mﬁ%gﬂo ng k (nlgbof

nagne3|un1 X and Y are the sane or different and are

|ndep ly sel ected fron1the group consisting of :
H, hal
al kynyl “hal r(;@yl i15 h f%‘r?gll" & h f@grﬁzgmg?)rbymhenvl-

het er oaI kyl ,\ cycl oaI kyl , explipatibemyhidazol-5-yl]-acrylamide
heterocycloa kyI heterocycloalkenyl aryl,

het er oaryl , hydroxy, hydr oxyal kyl , alkoxy,

alkoxyalkyl al koxyaryl, alkoxyheteroaryl,

al kenyl oxy, al kynyl oxy, cycl oal kyl oxy,

cycl oal kenyl oxy, heterocycl oal kyl oxy,

het er oal kenyl dxyar aryl oxy, heteroaryl oxy,

aryl al'’kyl ,—<hét er oaryl al kWHydacwlaa{hkyhaxymethanibemyl) 2-(2-
al kyl am no, (acyl am no, am

sul fonyl, al Il fonyl L%ﬁwbhiﬁgk%ﬁb%%gaﬂﬁamﬁam@e
am noal kyl , aFkpxyal ky, -COOH C(O OR5, -COR5, -SH,
-SR6, -OR6 afyl” and -NR7R8; Each R4 is selected from
the group consisting of: H alkyl, alkenyl, alkynyl,
hal oal kyl , heteroal kyl, cycl oal kyl, heterocycl oal kyl,
aryl , heteroaryl cycloalkylalkyl

het er cl alkylal/xgi gryl al kyl, heteroaryl al kyl and
acyl ; % SR epwﬁmiy;e mh ssﬁz%d B%tﬁcﬂ? phenyl)-

group consi Sting of: al kyl

hal oal kyl , het eroal kyl , C)}d“%@i'ﬂ(}"rbenﬂ'é‘td@F%%§tyﬂ]@ﬁWk"{ﬂ'de
aryl, heteroaryl, cycloalkylalkyl

het erocycl oal kyl al kyl, aryl al kyl, heteroarylal kyl and
acyl ; chORG IS i ndependanmwo@ei[eqwénzfyro@mmhcgkwpunwyl)-

consi k al k a

het er oal kyl\ mal kyﬁ qQ%‘QY‘HSW %%?%{)RWD §W9a2¥’le Syl
het er oaryl , cycdoalkylalkybwbn@m

heterocycloalkyoalkyl aryl al kyl , heteroaryl al kyl and
acyl; Each R7 and R8 are each independently sel ected
fromthe group consisting of: H, alkyl, alkenyl,

al kynyl , hal oal kyl , heteroalkyl cycl oal kyl ,

Eet er ocycl ojﬁéﬁ\w‘j hat Hydn@dyyj [r1] (zmyd?b@aétkwtatttkmbtgoxy-
eter eteroary an
acyl ; ted fr om eny 5fubpe"é' alle 5@ %cﬁ'am'g%

a) L= Cy L' - vnereln VO 2005/028447 PCT/SG2004/000307
113 Cy is ®1-C15 al kyl, am noal kyl, heterocycl oal kyl,
cycl oal kyl, aryl, aryloxy or heteroaryl any of which
may be optionally substituted one or nore
substituents independently selected fromthe group
consi sting of:



hal ogen, =0, =S, -CN, -NO2, -CF3, -0OCF3, alkyl,

al kenyl, al kynyl, hal oal kyl, 5 hal oal kenyl,
whadosabdeynyl , het eroal kyl, cycl oal kyl, cycl oal kerg62004/000307

het er ocycl oal kyl , heterocycloalkenyl aryl,

heteroaryl, hydroxy, hydroxyallkyl, alkoxy,

al koxyal kyl, al koxyaryl, alkoxyheteroaryl, al kenyl oxy,

al kynyl oxy, cycloaPkonxy, cycloalkenyloxy,

het er § oxy N "het er [0y,

het er oary! oxy,~aryl al kyl, R/ }’o‘}(k @?ﬁﬁ?w%{%% Peh

aryl al kyl oxyyo+ am no, al kwemwe”a't?ﬁabﬁﬂﬁ@'dawe -5-yl}-

am noal kyl , qrylam no, suéfigmde, al kyl sul fonyl,

aryl sul fonyl, am nosul fonyl, am noal kyl, alkoxyalky,

0O00H, -C(O OR5, -COR5, -SH, -SR6, -OR6 and acyl. L' is

sel ected fromthe group consisting of C1 -C5 al kyl,

whi ch nmay /be optional |y substituted MAth one or nor e

substK:%ant f |t | u

consi sting \ef: Mn %’ ?xy%éﬁl%g "rox‘g% hogy pheny)-

al koxy, acyl am(\ @, and al Kyiz amydroxy-phopa) ’s‘ebmztrﬁdazfoleeﬁwl]—

the group consi'gting of a, | kﬁ bond, -0-, -S-, -

S(())" 'S(())Z" 'N(Rg)" % - 'SOZN(RQ)-,

N( R9) C( O-, NR9)S02-, and - N( R9) C( O -N(R10)-; 20 b)
VVL2 25 30 35 Wherein, Cy is Cl-Ci15 al kyl,

an1noz§§%kﬁ hetero ycIoaIkyI cycl oal kyl , aryI

gzﬁgsltutedro' or nnfgyéﬁﬁgﬁgéﬁgﬁgzghwﬁeﬁp éﬁfg{?%hﬂwk

sel ected fromot he group cethgi)-3HibegzidfdazoHdalllegetgmidd,

N\

=S, -CN, - -CF3, -0OCF3, alkyl, alkenyl, alkynyl,
hal oal kyl , haloalkenyl hal oal kynyl , heteroal kyl,
cycloalkyl cycloalkenyl het er ocycl oal kyl

heterocycloalkenyl, aryl, het eroaryl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,

al koxy, QEGL~ L adkenyl oxy, al kynyl oxy,

cycl oaLkyhe: cyc‘1 oal kenyidydoxytelfl ¢4, édvy@mamwlb&gz pyridyl)-
heterocycHoQLkenyloxy ar Y HehzimiHak SIs0AtathParYide
aryIaIkyI,(heteroarylalkyl, aryl al kyl'oxy,” -am no,

al kyl am no,"acyl am no, am noal kyl, aryl am no,

sul fonyl, al kyl sul fonyl, arylsul fonyl, am nosul fonyl,
am noal kyl , al koxyal ky, - COOH, C(O ORS, -COR5, -SH

- SRS, - OR6and acy$; L' and L2 are the sane or

differ t and_ Randently Cl-C5 al kyl, which may be

opt i omal) ¥, ul stitwt ed W t\AH@iRexy - [1ARhedrexisthyit-2:e1pysidyl)-

|ndependen ly selected frgm.the nS|st|ng of :
hal ogen; =0; =S; -CN be"@g{aza%é@fc"%ﬁ“ﬁ}?}?

al koxy, a€§lanino and alkylanlno WD 2005/ 028447
PCT/ SG2004/ 000307

O e o
-Hydroxy-3-[1-(3-hydroxy-propyi)-2-(4-pyridyl)
Z 1H-benzimidazol-5-yl]-acrylamide

OH



114 Wis selected fromthe group consisting of a
single bond, -0-, -S, SO-, -S(O2-, -N(R9) -,
WO BOPMURD) -, - SO2N(R9) -, N(R9) C(O -, N R9) SO2p¢T/S@rd4/000307
-N(R9)-C(O -N(R10)-; c¢) L=Cy- §1CH2)mW 5 Wherein, Cy
is Cl-C15 al kyl, aminoal kyl, 'h&terocycl oal kyl ,
cycloalkyl aryl, aryloxy or heteroaryl any of whi ch
optlonallyosubstltuted one or nore

subs i ent t QL (@WRenyl-
consi sting NMaI 0g }\M_‘yﬁ% 9% ??3 @\l@%) (C}b ,
-OCF3, al kyl. al kenyl, aetmylhw beh?dﬂ@awwﬂ ag{ylamide
haloalkenylﬁ/ﬁaloalkynyl het er oal kyl , cycl oal kyl

cycl oal kenyl heterocycloalkyl, heterocycloalkenyl,
aryl, heteroaryl, hydr oxy, hydroxyal kyl, al koxy,

al koxyal kyl , al koxyaryl, al koxyheteroaryl, al kenyl oxy,
al kynyl oxy, cycl oal kyl oxy, cycl oal kenyl oxy,

het erocycl oal kyl pxy, heterocycl oal kenyl oxy, aryl oxy,
heteroaryl o at (al kyl , heteroaryl al kyl, 15

aryl {I%ykoj(/;\y arﬁ‘y no, al KyHedoRye- [16@37‘V%fﬁ1‘¥’1?f°pyl) -2-(2-pyridy)-

am noaf“ky'l' arylamno, s E&Ew|dazélLfl<M1 _Sonyihraiay | |

arylsulfomyl am nosul f ony am noal kyl , alkoxyalky, -

COCH, C(Cb@RS -COR5, -SH, - SRS, CRBand acyl; mis 0,
1, 2, 3, 4 or 5, Wis selected fromthe group

consi sting of a single bond, -0-, -S, - 20 S(O-,

-S(0) 2-, -N(R9) - A O N(R9) -, -SO02N(R9) -, N(R9) (O -

N( R9) and -\l\fﬁRgg C(O-N(RL0)-: d) L=L'-WL2 L'
and L e d e paireNor di fihgaery- 3and- mwdmpemﬁe‘r)rﬂ’rp}henemyl-
selected f -C5 al kyl ich ally
substitutedgg;e or nore E%ﬁgd%g?gg%gﬁﬁs i ndependent |y
sel ected frogythe group consisting of: halogen; =0

=S; -CN, -NO2; -CF3, -0OCF3, alkyl, alkoxy, acylam no,
al kyl am no; Wis selected fromthe group consisting of

a si n@gbomd o2, - S(O-, -S(O2-, -

-C(0) %&%ﬁ%ﬁg) -, NRRYBY O3 m(emma@pw- ahenethyt
-N(R9) - C( O +N(R10) 30 e nldeRismage or

di fferent anp are i ndepen entﬁfﬁﬁgrgéﬁgénﬁﬁon1ki Cl- Co6
al kyl, C4-C9«cycl oal kyl, C4-C9 heterocycl oal kyl, aryl,
heteroaryl aryl al kyl , heteroarylalkyl and acyl; 4

is a single bond or is sel ect ed fron1-CHQ-, - CH2CH2-
-CH=CH, (C3-C6 cycloal kyl, unsubstituted or
substituted with ong or nore substituents

i ndepghdent | y tedt from 35 the o si. st ’
of Cl%yﬁjfa” phar M&tiedrexycH(d- é‘p&& ”‘i '?z!ﬁ?ethyl
t hereof. WO 2005/ 028447 PGH. @ﬁ%mﬁzeﬂﬁapicrylamlde

O

Q
(: >——-\ N S U\ LOH ' ‘ ) -
’NDN N N-Hydroxy-3-[1-(3-D|methylam|n?-2,2—d|methy|
¢ ( proppyl)-2-phenethyl-1 H-benzimidazol-5-yl}-

N acrylamide



115 2. A conpound of claim1l wherein Z is a bond,
-CH2-, -CH2CH2-, or -CH=CH, C3-C6 cycloalkyl, and Z
wo socaesehed at ring position 5 or 6. 3. A conpoRG2008/000307
claiml or 2 wherein Zis -CH=CH, and is attached at
ring position 5 5. 10 4. A confdund of any one of
clains 1 to 3 wherein R3 = H 5. A conpound of any one

of cl ai 1to 4/ﬂgﬁr%Hn X and Y = H 6. A conpound
accordKzg~\e« y one Nof clw m&y%ﬁZ%h%ﬂﬁﬁfﬁﬁéﬁ%dn--IemyL

7. The conpoyh “accordi ng to an

wherein R is)selected froff*- bﬁ%m@?m;é-YB@ﬁéﬂam@%g of :

H, hydroxyal yl al kyl, aryl al kyl, heteroaryl al kyl,

al koxyal kyl ,} 715 an1noa|ky| and heterocycloalkyl,

each of mhlch may be unsubstltuted or substituted. 8.
The conpound according to any one of clains 1 to 7

wher ei is selected from the group consisting of:

H, met (pyridin_2-yl)methyl; (pyridin-3-yl)nmethyl;
ethyl; dﬂyctr ~& hxbh 2n( I .
S d| Qe thyIH N prr\]/ekﬁwdx%fp Beddyldxyi¥thyl-1-(3-hydroxy
2- car boxy- et Ryl ( mor phBrIOPH 1 Rﬂ"}"@@ﬁlfryﬂ acrylamide

(pi peridin- -yI) ethyl; 2-(pyrollidin-1-yl)-ethyl;

et hyl am nor# 20 et hyl; propyl;

di - hydr oxy- propyl ; 3 hydr oxy- pr opyl ;

t hoxy- propyl ; 3- isopropoxy- propyl ;

2-di net hyl - progyl 3-di net hyl am no- pr opyl ;
di met hyl am no: 2} 2, di met hyl - propyl ;

(2 o%“xpy@dT rdif-1-yl) -
(o
(
(

di
, 3-
nme

r phol § n\/A\fn/va) propyl ; H:ﬂ ?%Lr%a CET vy propygifiophen-3-
4- et hy| - pi peri di n-1- yylj1quagmldazol -5-yl]-acrylamide
pyrol I'i diun-1-yl)-propyl; 4-dinmethylam no-butyl;

5- hydroxy- pentyl; allyl; benzyl;
3,4,5-trinmet hoxybenzyl. 25 9. A conpound according to
any one of clains 1 to 8 wherein R2 is selected from

the group consi |ng of H, alkyl, arylalkyl, aryl,
het er oatyl'y 'kyl , u&cloalké each of which
may be ung\ngltut ed or suli&bonedi-Cydmay-PrpybRTseaHy-1H-
accor di ng 'Zo any one of clina®nidazbis-P)-adgsmige R2 1S, :
H, methyl ;< benzyl am no-net hyl; di benzyl am no- net hyl ;
[ 2-(4-fluoro-phenyl)-acetyl am no]-nethyl; [2-

(4- met hoxy- phenyl ) - acet yl am no] - met hyl ;

4- met hoxy- benzyl am no- net hyl ; benzyl oxy- nethyl;
phenylacetylanin@-nethyl; 1- am no- 2- phenyl - et hyl ;

2- benz an lon 2-(3- net hoxy-phenyl)-ethyl;

2- (pyri di -8y ) etthyl ; 2- (IQ—Hpurexw&Yzalsawwamm@r)mreﬁhyéthyl
2 35 benzénesulphonylanlnoﬂggg%hmd oﬁbﬁg&EIQ%E@

I sopropyl :{ 2- phenyl - pr opyl -p p§Y;

3- phenox¥- propyl ; 3-(1 Hindol - 3- yI)-propyI;
4-nethoxy-pheny|; 4-fl uoro-phenyl; 4 WD 2005/ 028447
PCT/ SG2004/ 000307 116 benzyl oxy- 3- nmet hoxy- phenyl ;

I sobutyl; cycl ohexyl; octyl; benzyl; pyridin-2-yl;
pyridin-4-yl; thiophen-3-yl; benzylsul fanyl, and

2- phenyl net hansul fanyl. 11. The conpound of claim1
wherein the conmpound is selected from conpounds, and
5 their pharmaceutically acceptable salts, selected
fromthe group consisting of

2-
2-
2
3-
2
3-
3-
3-
3-
3-



N, OH H N-Hydroxy-3-[1-(3-hydroxy-propyl)-2-(2-phenyl
propyl)-1 H benzi m dazol -5-yl]-acrylamide OH O N

WO 20080834411 J H PCT/SG2004/000307
N- Hydr oxy-3-[1-(3,4,5-trinmet ho>l<%obenzyl )-2 (2
phenyl -ethyl)-1 H benzi m dazol -5-yl]-acryl am de OH NOH
N- Hydr oxy- 3-[ 2- (4- benzyl oxy- 3- net hoxy- phenyl ) -
1-met hyh- 1 H-benzi m ¢azol e-5-yl ] -acryl am de o

N- Hydr oxy- '[ZNWOWH% ilpuxoa HYBRRY bropy NEctl-1H-

;;:53[ Q?Inq(rjgx%_ o H- Hbebrt]a%\lﬂm azo%%-y?] acr%arlnde

N- Hydr oxy- 3-[ 1# ( 2- hydr oxy- et hyl ) - 2- (4- met hoxy-
phenyl)-1 H berfi m dazol e-5-yl ]-acryl am de HO WD
2005/ 028447 PCT/ S&2004/ 000307 117 OH OH 0 OH 0 HO
N-Hydroxy-3-[1-(2, 3-hydroxy-propyl)-2-(4-

nmet hoxy- phenyl ) 1 H benzi m dazol e-5-yl |- acryl am de

N- Hydr pxy- 3- 48 benzyl oxy- 3- met hoxy- phenyl ) -

1- (2I y Nx -Oar apyl) 1 HybgdrakydaachexySt-id-Hydroxy-propyl)-
acryl am de

N- Hydr oxy- % [1 (2, 3- hydr oxy BF Gy 7oL YhagHam{re.

N-Hydroxy-3-(2-isobutyl-1-phenethyl-1H-

‘<_< e ?LN/OH benzimidazol-5-yi]-acrylamide
rrh

(

|

)
/N " \/\/ﬁ\N/OH N-Hydroxy-3-(1,2-Diphenethyl-1H-benzimidazol-
= /N:“/\) H 5-yl}-acrylamide

9

=N <Nj$r%ﬁw% N-Hydroxy-3-(2-phenethyl-1-(2-pyridin-3-yl-ethyl)-
—_— S/ l H . . .
-

1H-benzimidazol-5-yl}-acrylamide



ethyl)-1 H benzi m dazol -5-yl]-acrylanmide N OH H

N- Hydr oxy- 3-[ 1- (2, 3- hydr oxy- propyl )-2-(2-pyridyl)- 1
wokdsnzs4ni dazol - 5-yl ] -acryl am de NOH H PCT/SG2004/000307

N-Hydr oxy- 3-[ 1- (2 hydr oxy- et hyl) - 2 (4- pyrldyl) 1

H benzi m dazol - 5-yl ] -acryl am de b OH "f N

Hydr oxy [ 1- (3- hydroxy-propyl )-2-(4-pyridyl) 1

H- begzi @gozf)l 5-yl]+ agl)r?/l aMWrdM)%{Q)@Egﬂ/E&MZth ({leyridin-3-

N- Hydr oxy- iy | gyl e -1

H benzi m daivaWacr yl a%nﬁ%ﬁéhqi’g‘%ﬁ@a gﬁ” -ac Y”&q

1 OH0 N,OH K PCT/ SG2004/ 000307

N-Hydr oxy- 3- [ ¥- (3- hydroxy- propyl)-2-(2-pyridyl)- 1

H benzi mi dazol /)5 yl]-acryl am de

N- Hydr oxy- 3- [1Y ( 3- hydr oxy- propyl)-2-phenethyl - 1

H benzi m dazol -5-yl ] -acryl am de

N-Hydr oxy- 3- [ 1- (3- met hoxy- py. %géﬂjo%g g\[]P& net%x propyl) 2-isobutyl-1H-

H benzi m dazol - 5-yl ] -acryl am

N- Hydr oxy- 3= (2-phénekhy| - 1-Kepgimidaeel-5hirypimtanyde 1
H benzi m L+ 5- yIH) acryl am de

N- Hydr oxy- ?> (1- (3-Di et hyl am no- 2, 2-di net hyl -

OH

N-Hydroxy-3-{1 -[3-(2-oxo0-pyrrolidin-1 -yl)-propyi]-

(o]
@WN DA\/KN’OH 2-phenethyl-1H—benzimidazol-5-yl}-acry|amide
H
N

N—Hydroxy-3—[1-(3—morpholin-4-propy|]-2_
0
©_\—</N\[ oA on phenethyl-1H-benzimidazol-5-yl}-acry|amide

o]
@“\_{N D /\/U\N,OH 3-[5-(2-Hydrocarbamoyl-vinyl)-Z-phenethyl-1H_
H

benzimidazol-1-yl]—propionic acid



proppyl)-2-phenethyl -1 H benzi m dazol -5-yl] -

acryl am de WD 2005/ 028447 PCT/ SG2004/ 000307 119 \-r |
WOR2008/08844N~ , OH OH// O NN OH NOHO N\ PCHSG20M4/000307

N- Hydr oxy- 3-[ 2- phenet hyl - 1- (2-pyridin-2-yl-ethyl- 1

H benzi m dazol - 5-yl ] -acryl ’fﬂd A

N Hydr oxy- 3- [ 2- Benzyl oxymé\?}a‘I -3 4 BB SR BIEINT - 1

H benzjwi daz| - 5y1] -facy,y! amwedmidazol-5-yl}-acrylamide

I\I-I—|ydf<£§|§7-\3<f 3-hylir oxy- propyl ) - 2-t hi ophen-3- yl-1

H benzi m dazbl~5-yl ] -acryl am de

N- Hydr oxy- 3- ( 3- hydr oxy- propyl )-2-isobutyl -1 H

benzi m dazol ~54yi ] -acryl am de

N- Hydr oxy- 3-[ 2-i sobutyl -1-(2-pyridin-2-yl-ethyl)- 1

H benzi m dazol - 5-yl ] -acryl am de 05/ Q2844

PCT/ SG2004/ 000307y1]20 N yéﬁlﬂ}d%xnggenzy'g"“ iyt

N-Hydr oxy- 3- [ 1- (8- Qydr oxy-bpnzipighiol-8-yeylanidet H

benzi m daql S5-Vij-acrylamide OHO0O 6 N OH H
N- Hydr oxy} Zcycl ohexyl - 1- (3- hydr oxy- pr opyl )

O

N-Hydroxy-3-(1-benzyl-1H-benzimidazol-5-yl}-

N s on acrylamide
KN L H

N-Hydroxy-3-(2-phenethyl-1-propyl-1H-
benzimidazol-5-yl}-acrylamide

N-Hydroxy-3-(1-propyl-1H-benzimidazol-5-yl}-
acrylamide

N-Hydroxy-3-(1-Ethyl-2-phenethyl-1H-

%N /\/u\w oH benzimidazol-5-yl}-acrylamide
4 H



NNOH HO NINOHH NON OH H1
H benzi m dazol -5-yl ] -acryl am de

wORddgdesaxy - 3- (2-i sobutyl - 1- phenethyl -1 H PCT/SG2004/000307

benzi m dazol - 5-yl ] -acryl am de
N- Hydr oxy- 3- (1, 2- Di phenet hyl - 123H- benzi m dazol -

5-yl]-acryl am de N-Hydroxy-3-(1-Ethyl-1H-benzimidazol-5-yl}-
N- Hydr oxy- 3- (- phenet hyl - Ja-cgy%-n{pa/eri din-3-yl-ethyl)- 1
H benzjx w3yl ]-acrylamde /1 -N WO 2005/ 028447
PCT/ S&d04/ 000307 121 0 ~I.NNOH HN OH H NOH H

N- Hydrbxy- 3-[ 2- Benzyl oxynet hyl - 1-(2-pyridin-3-
ethyl)-1 H benzi m dazol -5-yl]-acryl am de

N- Hydr oxy- 3-[ 1- ( 3- Hydr oxy- propyl )-2-isobutyl -1 H

benzi ni dazol - 5-yl | - pr opi or?a@i’%Y@roxy‘pmpy')'z'phg“ethy"1H'

N- Hydr - 3-{ 1- [ - (2- oxo- mentivldagis-chriyokylicRicapybioxyamide
2- phe YW - IFybenzi m dazol - 5-yl } - acryl ani de

N- Hydr oxy- 3-f 3- nor phol i n-4-propyl ]-2- phenethyl-1

H- benzi ni daz§g| _5-yl}-acrylamide 0 /Q 1, N, OH
s-[5-(2-Hydr ogar banoyi - vi nyl) - 2- phenet hyl - 1H-

N-Hydroxy-3-[2-(2-phenyl-propyl)-1-(2-pyridin-3-
yl-ethyl)-1H-benzimidazol-5-yl}-acrylamide

o]
7\ I
N

N\

Z=

N-Hydroxy-3-[1-(2-pyridin-2-yl-ethyl)-1H-

0 benzimidazol-5-yl}-acrylamide

N S /\/u\ N/OH
SO

=N

N
N/

N-Hydroxy-3-(1-Ethyl-2-methyl-1H-benzimidazol-
5-yl]-acrylamide

N-Hydroxy-3-[1-(2-morpholin-4-yl-ethyl)-2-
L on phenethyl-1H-benzimidazol-5-yl}-acrylamide
g



H benzi m dazol -1- Y]l -Propionic acid WO 2005/ 028447
PCT/ S&004/ 000307 122
wORddgdesaxy - 3- ( 1- Benzyl - 2- phenet hyl -1 H PCT/SG2004/000307
benzi m dazol -5-yl }-acryl am de NOH H
N- Hydr oxy- 3- (1- Benzyl - 2-i s Et(ﬁ)z“l H '
benzi mi dazol - 5-ylI ) -acryl ani YN Boeoebyl-1=(B 4 ftgimethoxy-
H benzi/mMdazo| - 5-yl }it acrylbandyte HhdNziRdbazbl NaEbrogionami
N- Hydr %’szﬁ -1 -propyl-1 H Ponamide
benzi m dazol -5-V1 ) -acryl am de N-Hydr oxy- 3-(1- propyl -1
H benzi m dazo =yl }- acryl am de
N- Hydr oxy- 3- ( t hyl - 2- phenet hyl -1 H
benzi ni dazol - 8-yl }-acryl am de N WD 2005/ 028447
PCT/ S&004/ 000307 0 N OH H 123
N- Hydr oxy-3-(1- Et hyl -1 H benzi m dazol -5-yl }-
acryl am de 1-(3- Hydr oxy- pr 8gyhipox@3{pheaeidroxl-pioplh-2-isopropyl-

benzi ni dazol - 5- @ar boxyl i ¢ ggiygy, i de O
N Hydr g‘;‘vfﬁf\y‘ﬁ%ioaﬁé%yl oS PR N,

yl-eth I)‘(- benzi m dazol -5-yl]-acrylam de O ~U. NOH
H .
(
OH
1-(3-Hydroxy-propyl)-1H-bezimidazole-5-
o} . .
N Ay OH carboxylic acid hydroxyamide
<N | J H
{

N-Hydroxy-3-(1 -methyl-2-phenethyl-1H-

L\ » @/\AN/OH benzimidazol-5-yl)-acrylamide
H
N =

N-Hydroxy-3-(1-methyl-1 H-benzimidazol-5-yl)-
acrylamide

N—Hydroxy-3-(2-phenethyl-1 H-benzimidazol-5-yI)-

o] .
7Y PN I\N’OH acrylamide
N P H

N-Hydroxy-3-(1 H-benzimidazol-5-yl)-acrylamide



N- Hydr oxy-3-[1-(2-pyridin-2-yl-ethyl)-1 H benzim
i dazol -5-yl ] -acryl am de
woORddgadesaxy - 3- (1- Et hyl - 2- net hyl -1 H benzi mi dazobP€eT/SG2004/000307
5-yl]-acrylamde O ,-1AN OH le
N- Hydr oxy- 3-[ 1- ( 2- nor phol i n- 4- yl12&t hyl ) - 2- phenet hyl -1
H benzi m dazol -5-yl ] -acryl aMFHQFW2%;OEIWE%@WGOVIMF®ﬂI)-1H-

H NOH CT/ SG2004/ 000307 Berdimidazol-5-yll-acrylamide

N- Hydr oxyx3- [ %ﬁn\gﬁ\h%- 1 -(3,4,5-trimethoxy-
benzyl)-1 zim da¥ol - 5-yl ] - propi onani de

N- hydr oxy- 3- [ X~ (8- hydr oxy- propyl ) - 2-i sopropyl - 1

H bezi m dazol -5-yl]-acryl am de 1-(3-Hydroxy-propyl)-1
H bezi m dazol e-5- carboxylic acid hydroxyam de OH N O

NOH H N Hydr oxy- 3- (1- net hyly-Hgdrphxei}rét,h-ylmetﬂyl-H-H-benzimidazol-s-yl]—

benzi m dazol -5-yl ) -acryl am dhiglydr oxy-3- (1-nethyl -1
H benzi@mﬁigﬁ”) - acr y|‘%fh“ de
N- Hydr oxy- 2- phenet hyl -1 H benzi m dazol -5-yl) -

acrylamde N H N Hydroxy-3-(1
H benzi m dazol -5-yl ) -acryl am de <I
N-Hydroxy-3-[1-methyl-2—(phenylacetylamino-

[o] _ . .. &Il .
D >_NH NP methyl)-1H-benzimidazol-5-yl] acrylamide
0 \_</ | _ H

N—[5-(2—Hydroxycarbomoyl-vinyl)—1 -methyl-1H-
N=— .
Q . benzimidazol-2-ylmethyl]-isonicotinamide
NH
\

N-Hydroxy-3-[1 -(3-imidazol-1-yl-propyl)-2-
@“\_{H\j /\)J\N,OH phenethyl-1 H-benzimidazol-5-yl}-acrylamide
H
P

N-Hydroxy-3-[1-(4-dimethylamino-butyl)—2-

{%N D/\v ”\N,OH phenethyl-1H-benzimidazol-5-yl]-acrylamide
4 R



N H WO 2005/ 028447 PCT/ SG2004/ 000307 125
N- Hydr oxy- 3-[ 1- net hyl - 2- ( 3- phenyl -propyl )-1 H benzim
WO dzobs4%7 yl | -acrylamde 7 O |1 "N OH PCT/SG2004/000307
N- Hydr oxy-3- (1, 2-di net hyl -1 H benzi m dazol -5-yl ] -
acryl am de N-Hydr oxy-3-] 1- ryghhyllz-(’z-gﬁohenyl acet yl ani no
“NH N~/~ HOH / NNHH/ "B ¥R H{Agengyl)-2-phenethyl-3H-
H benzi m dazg(l{@- yl ] - acryl dendmidszol GHyl]-ddrylamide

N-[5-(2 dr gxycar bogroyl -vi nyl )-1-nmethyl -1 H

benzi m@m_-ﬁwﬂ -i soni cotinam de ,

N- Hydr oxy- 3- [#=(3-1 m dazol - 1-yl - propyl ) - 2- phenet hyl -1
H benzi m dazol -5-yl]-acryl am de N

N- Hydr oxy- 3-[ 1- (4-di met hyl am no-butyl)-2- phenethyl -1
H benzi m dazol - 5- yI | - acr y| AfyEoxyig3aueby-aadenathyl-3+-

PCT/ S 4/ 000307 126 benzimidazol-5-yl]-acrylamide
N- Hydr -3-( enZyly - 2- phenet hyl - 3H benzi m

i dazol - 5-yl]-"acryl am de

N—Hydroxy-3-[2-(benzylamino—methyl)-1 -methyl-
Q . 1H-benzimidazol-5-yl]-acrylamide
N

N-Hydroxy-3-{2-[(dibenzylam ino)-methyl]-1-

Qj /\ methyl-1 H-benzimidazol-5-yl}-acrylamide
\_ / 0
N\ N \/\)]\ -OH
— 1 N
N =
/
N-Hydroxy-3-{2-[(4-methoxy-benzylamino)-
/
o methyl]-1-methyl-1 H-benzimidazol-5-yl}-
Q o acrylamide
NH N~y /\/”\N,OH

N-Hydroxy-3-[1 ~(3-dimethylamino-propyl)-2-

@_\_<N - /\/ﬁ’\N/OH phenethyl-1H-benzimidazol-5-yl]-acrylamide
2O
N P



NOH HNOH HON OH H
N- Hydr oxy- 3- ( 3- net hyl - 2- phenet hyl - 3H

whenzors4aazol - 5-yl ] -acryl am de PCT/SG2004/000307

N- Hydr oxy- 3-[ 2- (benzyl am no-net hyl ) -1-nmethyl - 1

H benzi m dazol - 5-yl ] -acryl am del27

N- Hydr oxy- 3- { 2- [ (di benzyl| aft-tiysiodxyi8elR{ilgeniyldminoeneityl)-ethyl-1H-
H benzi/mi\dazol - 5-yl } - acryl agi_de: AL ]. OHH N
N- Hydr 0%§- 3- { 2- [ ( 4- rpet hoxy?g’gﬂﬁ'}g é’hgdkg)%l?'y'a"’l'de

met hyl ] - 1-?\‘@% SEgd€Enzi i dazol - 5-yl }- acryl ami de

N- Hydr oxy- 3- 3-di net hyl am i no- propyl ) - 2-

phenet hyl -1 P benzi ni dazol - 5-yl]-acryl am de WO

2005/ 028447 0 NOH H N OH H PCT/ S&004/000307 127
N- Hydr oxy- 3-[ 2- (benzyl am no-net hyl ) -ethyl -1 H benzim
i dazol -5-yl ]-acryl am de N deroxy-B-(Z—(benzyl-1-methyl-3—oxo-1H—
r oxy- 3¢(3- (dbenzyl <1- met hyl bézi@azbl-Hyl)-acrylamide

benzi m daz nefr yl am de

N- Hydr oxy- 2 (2-di et hyl ani no-et hyl )-2- phenethyl -1

H benzi m dazol -5-yl]-acrylamde 0O N 11 N .OH

N-Hydroxy-3-[1-(2-diethylamino-ethyl)-2-

@_\_<N UJ\N/OH phenethyl-1H-benzimidazol-5-yl}-acrylamide
{ H
o

"
{
)
)
N-Hydroxy-3-[2-phenethyl-1-(piperidin-1-yl-ethyl)-
;\\ N l\n/o” 1H-benzimidazol-5-yl]-acrylamide
—(’N » H
[
)
O

N-Hydroxy-3-{2-[(dibenzylamino)-methyl]-1-ethyl-
Q 1H-benzimidazol-5-yl}-acrylamide

N-Hydroxy-3-(2-{[2-(4-fluoro-phenyl)-

WA 0 inol- -1- -1 H- imi
Fo- s E/}N\H_/N & on acetylamino]-methyl}-1-methyl-1H-benzimidazol-
5-yl)-acrylamide



O N Hydroxy-3-[2-phenethyl-1-(piperidin-1-yl-ethyl)- 1
H benzi m dazol -5-yl ] -acryl am de
wORddgdesaxy - 3- { 2- [ (di benzyl ami no) - met hyl ] - 1- et hpd'F/SG2004/000307
H benzi m dazol -5-yl}-acrylamde N OH HO NOH H
N- Hydr oxy- 3- (2-{[ 2- (4-f | uor o- ph&lsyl ) -
acet yl am no] - met hyl } - 1- met W\rHydroxy-bl rethiwie? d2rplénylacetylamino-
5-yl)- | ami de WO 2005/ 028444 HSehbi B0 8
N- Hydr o §>[1 et hyI 2- (2- phenyl acet @ﬁ%%&ﬁ%ﬁp %’Pag
H benzi m dazol -5- croy,lamde OOH NJH
N- Hydr oxy- 3- @jh yeth+y|- -(2-pyrrolidin-1 -yl -
ethyl)-1 Hbenzj m dazol -5-yl]-acryl am de
N-Hydr oxy- 3-{ 1- et hyl - 2-[ 2- ( 2- phenoxy-
acetylam no)-ethyl]-1 H benzi m dazol -5-yl]- acryl am de
HNN OH HO N-Hydroxy-3-[2-(2- Benzenesulfonylammo -ethyl)-
N- Hydr oxy- 3 [ 2- ( 2- Benzenesqlfto?i)a m no-d 'ﬁdlf 0
1- et hyK.2-$°benzi ni dafol Ry, ﬁi"é’ﬁi g Reflracplamide
N- Hydr oxy- 3j[\2€ enzylam no-ethyl )-1-ethyl -- 0 1
H benzi m dazol -( -yl ]-acryl am de

N-Hydroxy-3-[2-phenyethyl-1-(2-pyrrolidin-1 -yl-
0

@_\—/N PPt ethyl)-1H-benzimidazol-5-yl]-acrylamide
soh
/
L.N)

N-Hydroxy-3-{1-ethyl-2-[2-(2-phenoxy-
@—o L/<o o acetylamino)-ethyl]-1H-benzimidazol-5-yl]-

HN Nee X U\ LOH H
—\_eNm N acrylamide

N-Hydroxy-3-[2-(2-benzylamino-ethyl)-1-ethyl--

9 1H-benzimidazol-5-yl]- i

QF\N N I on zol-5-yl]-acrylamide

N | & .

(

N

N-Hydroxy-3-[1-(2,2-dimethyl-propyl)-2-

@_\_(N « O\NfOH phenethyl-1H-benzimidazol-5-yl]-acrylamide
— } N



[l NOH H N Hydroxy-3-[1-(2, 2-di nmet hyl - propyl ) - 2-

phenet hyl -1 H benzi m dazol -5-yl]-acryl am de WO
wQRons50X38447 HON H H PCT/ SG2004/ 000307 129  PCT/SG2004/000307

N- Hydr oxy-3-[1 - (1-Benzyl - pi peridin-4-yl)-2-

phenet hyl -1 H benzi mi azo-5-yl ] aepyl ani de

N- Hydr oxy- 3- [ 1- (2- hydr oxy etvHydyoxg-Se[h¢rBedmyl-pigeridin-4-y|)-2-

benzi m i dazol - 5y|]acr|a e
N- Hy dir e _ Q\%t%/é%%% Qﬁg ? yI]afryIamlde
H benzi n‘i‘dij{o\@f -acryl amide HON N H CH 0

N- Hydr oxy- 3- (1- al ) - 2- phenet hyl -1 H

benzi m dazol - 5-yl{) - acryl am de HON N H3C

N- Hydr oxy- 3- (1- ( 3-T\sopr oxy- propyl ) - 2- phenet hyl - 1

H benzi m dazol - 5-34') - acryl am de WD 2005/ 028447 HOB N
HH C N OH s

N-Hydroxy-3-[1-(2-hydroxyethyl)-2-phenethyl-1H-
benzimidazol-5-yl]-acrylamide

o]
HO( - N,
/
N

OH

N-Hydroxy-3-[1-(5-hydroxy-pentyl)-2-phenthyl-

a
Il .
HO - = N
NWCEN\/\—/ C 1H-benzimidazol-5-yl]-acrylamide

f

HO

N-Hydroxy-3-(1-allyl-2-phenethyl-1H-

i benzimidazol-5-yl)-acrylamide
HO\NJVUB_/*@
iy N
N

N-Hydroxy-3-(1-(3-isoproxy-propyl)-2-phenethyl-

Ho. )J\// \ /_@ 1H-benzimidazol-5-yl)-acrylamide



H PCT/ SG2004/ 000307 130
N- Hydr oxy- 3-{1-[ 3- (4- net hyl - pi perzin-1-yl) - 2-
w@bmsetdayt - 1 H benzi m dazol -5-yl }-acryl am de PCT/SG2004/000307
N- Hydr oxy- 3-[ 2- phenet hyl - 1- (3-pyrrolidin-1-yl-
propyl)-1 H benzi m dazol -5-yl]-agryl am de
N- Hydr oxy- 3- [ 1- ( 3- Di met hy| alkiHydroRy-2-{G{3n@trmatihyi-piperzin-1-yl)-2-

)F/)Ir ]()P)alllc:)r@‘ﬁqgg 3- phenyl " pr@yl )'_Fh%nah)qgrlllzgéniq'%%l:éﬁl}-acrylamide
N- Hydr oxy- 3- {

v Di met hyl am no- 2, 2- di net hyl -
propyl)-2-[2-(4-fluoro-phenyl)-ethyl]-1 H benzim
i dazol -5-yl]-acryl am de
N- Hydr oxy- 3- { 2@- fluoro-phenyl)-ethyl]-1 H benzim
i dazol -5-yl }-a | am de WD 2005/ 028447 N
PCT/ SG2004/ 000307 NOH H NOH H 131
N- Hydr oxy- 3-[ 1- ( 3- Di net hyl am no- 2, 2-di et hyl -
propyl) - 2- (2- pyri di n- 3-yl - ei-hydrdxyla-{2- fHeRAthyli 1948289 slidin-1-yi-
5-yl]-acryl am de 0 . .
N- Hydr %WM n- £IAYIP Fsprimidpzek-5-Hleaosyiamide
i dazol -5-yl |- | am ‘e
2-[ 2-Phenet hyl - 1- (3, 4, 5-tri met hoxy-benzyl )-1 H N OH
benzi m dazol - é-yl ] - cycl opropanecar boxylic acid H
hydr oxyani de N'HMydroxy- 3-[ 2- benzyl sul f anyl - 1- ( 3-

di met hyl am no- 2<2, di met hyl - propyl )-1 H benzim
i dazol -5-yl]-acrylamde O N, CH

N-Hydroxy-3-[1-(3-Dimethylamino—2,2-dimethyl-

\_ ) o propyl)-2-(3-phenyl-propyl)-1H-benzimidazol-5-
/N@/\VU\N/OH yl-acrylamide
§/< / |
N-Hydroxy-3-{1 ~(3-Dimethylamino-2,2-dimethyl-
5 propyl)-2-[2-(4-fluoro-phenyl)-ethyl}-1H-
F N .OH y
@LN:“ o ﬂ

P benzimidazol-5-yl]-acrylamide

N-Hydroxy-3-{2-(4-f|uoro—phenyl)—ethyl]-1 H-

. —MN D/\)\N’ oy benzimidazol-5-yl}-acrylamide
H



N H N-Hydroxy-3-[1-(2-piperidin-1-yl-ethyl)-1 H
benzi m dazol -5-yl]-acryl am de
wWORddgdesaxy - 3- [ 1- ( 3- di net hyl ami no- 2, 2- di net hyl - PCT/SG2004/000307
propyl ) - 2- phenyl net hanesul fonyl -1 H
benzi m dazol -5-yl ] -acryl am de W312005/ 028447 0 --0 N
N HON OH HONOH H PEMydcpcdil-Godzethylagno-2,2-dimethyl-

N- Hydr oxy 3- (2- benzyg - | - etdidyt b- bk heaiR s - 88724 A-benzimidazol-
5-yl) - a@ﬂ\a_@gf’”oxy-g-’%nf- (?(t hr.’§| g 8 PR F-benzimidazol
H i ndol - 3-yl ) ¥propyl ] - 1~ °Yi-acrylamide

H benzi m dazoﬁ\ 5-yl)-acryl am de N Hydroxy-3-{l

- (3- di net hyl amj_no- 2, 2- di net hyl -

propyl)-2-[2-(‘3- net hoxy- phenyl )-ethyl]-1 H benzim

I dazol -5-yl)-acryl am de

N- Hydr oxy- 3- { 2- ( 3- net hoxy- gphgnyl ) -et.hyl ] -
benzi m dazol -5-yl }-acryl am%gy&/m)y'ﬂz()é‘pb”&n'gl:y"pmpy')'1H'

N- Hydr gxy 3- [ 1- et hyl} 25 3- peezinidpzqhsepidc)yiaide O
benzi m%%ﬁ@l amde NOH N NH OH
(L) - N- Hydr oxyR 3=T 2- (1- ami no- 2- phenyl - et hyl ) - 1-
nmet hyl -1 H benzi m dazol -5-yl]-acryl am de
N- Hydr oxy- 3- ( 3- oxy-2-pyridin-2-yl-1 H

y y ( y Py 2-[2-Ph>e/nethyl-1-(3,4,5—trimethoxy-benzyl)-1H-

MN oH benzimidazol-5-yl}-cyclopropanecarboxylic  acid
y N
< :©4>)L H hydroxyamide

N-Hydroxy-3-[2-benzylsulfanyl-1-(3-

@_\ PPN /\)LN,OH dimethylamino-2-2,dimethyl-propyl)-1H-
s A H benzimidazol-5-yl]-acrylamide

N-Hydroxy-3-[1-(2-piperidin-1-yl-ethyl)-1H-

N ]A\ S CI)\N'OH benzimidazol-5-yl}-acrylamide -
<N | H

/

/

N-Hydroxy-3-[1 -(3-dimethylamino-2,2-dimethyl-
O \ \/?Ln' on propyl)-2-phenylmethanesulfonyl-1+-
& H benzimidazol-5-yl]-acrylamide



benzi m dazol -5-yl ] -acryl am de WO 2005/ 028447 0 OH N CH
H PCT/ SG2004/ 000307 133

woRddgdesaxy - 3- (2- { [ 2- (4- met hoxy- phenyl ) - PCT/SG2004/000307
acetyl am no] -nmet hyl }-1-net hyl -1 H benzi m dazol -
5-yl)-acryl ami de 2-(1-Methy]-2- ﬁ%neth | -1
H benzi mi dazol -5-yl )- cycl o’ﬂﬂﬂ@ﬁéé’é@ Ben@yl -gthylcliFbenzimidazol-
hydr oxy@np de 12. Acphar nacesi-aallas@eposi ti on

i ncl udi ng\ a/ ggszﬁaﬁg/oaccor ding to any one of clainms 1
to 11 and ax rmaceutically acceptable dil uent,

exci pi ent of carrier. 5 13. Use of a conpound
according to any one of claims 1 to 11 in the
preparation of a nedicanment for the treatnent of a

di sorder caused by, associ di’é'ddfww%{bethﬂédéﬂﬁﬂrmdem -lypropyl}-
di sr uptl ons of cell proli feﬁat,érgm,@é}g{@p, g&g,g,gg,@ne& S.

14. A ccording ta claim 13 wherein i sorder

is a prol |Jf<e»\_t< divslgreter . 10 15. A use according to
claim 14 wher e| e pr'oliferative disorder is cancer.

16. A method of{ treatment of a di sorder caused by,
associ ated with or acconpanied by disruptions of cell

proliferation and/or angio atjent the

met hod ncI udi ng 15 adm ni %ﬂ qsr?’gné @f(%épmethy'am'”o 2,2-dimethyl-
t her ag ti caI I y effegt |@|}/e iimww -[213- memonpwﬁgh) ethyl)-1H-
accordi c t.he

patient .= thodH accor b{r@'d Z&gyé]acry%@ erein

the di sorder (; a proliferative disorder. 20 18. A

nmet hod accor dlmg to claim 16 wherein the disorder is
cancer. 19. Us/re* of a conpound according to any one of
claims 1 to 11 or a pharmaceutical conposition
according to claim12 to nodify deacetyl ase activity.

25 20. A use accordi ng to el ot

deacet yloase activity is hi st?ﬁ?x}%e{gggﬁﬁ@sggg%}w etl}y)]/1H-
21. A u accor ding tp gla PERZiNYdgaeLs-¥i-ACy lemide

deacetyl 7@%} |,’$ 'class | histone deacet yl ase
activity. 30 VD 5/ 028447 PCT/ S&004/ 000307 134 22.

A use according to claim20 or 21 wherein the histone
deacetyl ase is HDACL. 23. A use according to claim 20

or 2l wherein the histone d¥glvdtoxy-85eeihgl-2HRAERNOXy-propyl)-1H-

QO 0 benzimidazol-5-yl]-acrylamide
\*\—</N\ |/\ N \N,OH
NJ\/' H

(L)-N-Hydroxy-3-[2-(1 -amino-2-phenyl-ethyl)-1-

o] .
MN:@ /\)J\N/OH methyl-1H—ben2|mldazol-5—yl]-acry|amide
H,N /N :

N—Hydroxy-3-(3-oxy-2-pyridin-2-yl—1 H-
Q i benzimidazol-5-yl]-acrylamide

- ™
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5 24. A nethod of treatnment of a disorder that can be

treated by the inhibition of histone deacetylase in a
wE@aiosers447 ncl udi ng admi ni stration of a therapeptT/662004000307

effective anount of a conpound according to any one

of clains 1 to 11 to the patient3d3 25. A nethod

according to clai m 24 wher éthlydrdxg-3d2<i3r(denethaxy-paératit ed

fromth up 1o consi st _

i sor der e g, reancatyio e haaneRbl- el #bdmisezol

i ncl udi ng HINt i h n's Di séé(Qé’CW ideyl ut ani ne di sease,

Par ki nson's Di sease Al zheiner's Disease, Seizures,

Striatonigral degeneration, Progressive supranucl ear

pal sy, I‘SI dyst°on| a, Sp)amoﬂl Z-phéhethyc OH-béfzirAiBakol-5-yI)-
dyskin N?/@MW enor
e Le

syndr one, D| fi wy bod{ péoé’ggpecad%m'ﬁl‘ae'é’g\yg@xyam'de

supr anucl ear pal sy, Pick's disease, 15 Intracerebral
haenorrhage, Primary |lateral sclerosis, Spinal

musdal arA @haopEepyticalApgraasiiphiineiudaipea abmpedrelr aoiing to any one of
Hy PeBisonBit1¢ ah&‘% ?ﬁ%aké@kal@%lcé@b% oﬁﬁéﬂéexc@?e“ O Lk

pi gnent osa, tary optic atropﬁw reditary

spastic par apl eg| a, Progressive ataxia and Shy-Drager

synds. OrTEUsel\Aﬂaadbﬁﬂlprndja(ﬁ:Gl@ﬁﬁf’(o bﬁ‘,%r\édcbf%nﬁé/ﬁ’@o 21 in th% preparation of a
e |1 ncl udl ng

dla enera

l%%& §§me E? 2 e 5&'5%!1?%%91' aercFétj%er‘i’éWa?qSB%ateﬁM’%B’i?%Ompa”'ed by
20 @'Fragwlmf cdllpi ¢liggmation @ny/odarpe@essisand/ or | nune
system di sorders including Rheumatoid Arthritis (RA),
Gsteoarthritis, Juvenile chronic arthritis, Gaft

ver $tis House 2fcardingdo claims Gy whessin the slisorslesis a proliferative disorder.
18pondyl oart hr opat hy, psoriasis, Crohn's Di sease,

I nf ory_ ho s Ul cerosa,

Al clc'aﬁm i%“%%%&? \.“P§° gﬁr‘a@éﬁ!e*@ée'”c%sjpbe'&f@wed@O@Qh@F@W@r

Miul tiple Sclerosis, Ankylosing spondylitis,
gssﬁ?nng*'ﬁgm&%grg%tﬁ%ﬁtt {}ya dlgrﬁ%‘osgsgédg b)}lj %l/sgqcm% with or accompanied
ang%?}‘érﬁe%qnéi, o mell erellfﬁ@t'@ranmr angjogenesissn , patlhmum&tmetr@d including

181 t fdnhibibtatioPoy & Iﬂféré};ﬁe‘ut‘fts'iillly dirsetvdghsunk BEL H%H&ng'ag%r@lﬁg to any one
dis fal 1%a{]‘ gpa&agm a, mani a, depression an

den® rgs PIPREMar Di seases i ncl udi ng Heart

failure, rest enosis and arteriosclerosis; Fibroti c

di spase Lk il I OLRSLR 1LY SLLS

and angl%o Qt@?%?%{&%u#téghnghé’wﬁ’ rg'fﬁegéeess?r%eél'%%lf’rﬁ e'igd\‘Fg%l?mde'

i nfections, such as 30 Candi da Al bi cans, Bacteri al
20 NTACT T QNSethid é@ordnﬂ'@;ﬁ@‘éklnﬂ’@whé&’lﬁ I't]heaxﬁsd#{ ek TP! ex,

Pr ot ozoal i nfections, such lari a rranl a

i nfection, Trypanosoma br uce| i nfection,

'(Ij'log‘lipl adssesif @ @h?boarﬁtﬁctcdrd@f@l 5 aﬁ@@né‘?gmaﬁar%gﬁkﬂ; Grk 2 gharmaceutlcal
cel (% ﬁé’ﬁﬁ)ﬁa&%@%ﬁg&li ré]%?eqc%ﬁﬁaﬁ? BNy cel |

proliferation including adm nistration of an effective

ST it b L T A S

rret geetdrsaci¥Wnent of a neur odegenerative disorder in
a patient including admnistrati on of a
t hejapeuyt j ca ef fecti.ve anount a co
ac?gr (Fj)l nlAg olléacxr@]rdmg 8 claip 1& \ghe{%m ihe geqefty{ etaﬁgvnty is class | histone
patqegmtyla$ @SVI'IVA met hod according to claim 27 wherein
3¢ he neur odegenerative disorder is



Huntington's Disease. 29. A nethod of treatnment of an

i nfl ammatory di sease and/ or i mmune system di sorder 10
w0 mos/opadi ent i ncl udi ng adm ni stration of a  PCT/SG2004/000307

therapeutically effective amount of a conpound

according to any one of clains!l3 to 11 to the patient.

30.22A rrétuﬁ@)éc@é%'&"elcﬁg“ 20 0p2 wharein theiustene feppetylase is HDAC1.

|nflannatory di sease and/or |nnune system di sorder is

d
cl i 28 GpBrearing kB 2p ST el HPBeBE Sedkfsl % ronce
|nnune system di sorder is systemc Iupus

er %hen?tngéﬁosdsof:%%atnﬁ%n[rgfteh&%réé?rthdm%Ué . @By the inhibition of histone

acetyl ate tone concentration in a o I cal

sarfishestylag ingiraticrancliaipg saministiRdan of ﬁﬁbmaw'ﬁﬁ‘ﬁteﬁ%'g%ﬁmoum ofa
t h%o&agm%ctd)ra.lﬁgeb ArYTBAB @B QSRR Ntto &% Bie pahtidi ng a

conmbi nation of a primary capture antibody, or a

portion thereof, and secondary detection antibody, or

a parti any,Lhey gazfordl MiBlanpekras aR dlidierti® s@lleé}é&"\‘rgl% the group

wherein the rlnaré capture anti body is sel ected
1% r GRNYIFHEY gPlodptietH e risaders R 9arfencens N%lﬁ%%qgeﬂ%{ﬁt've diseases

antindhhg, HAANRBA'S Di%@§§ey Pafygldtahﬁmepﬂde)ﬁé adinsdR’k iDkeadYe, Alzheimer’s

goat. antizH3 polyclonal anti
anitisie STt En SER SRR, Mehdrial, PRty va pppignuciar palsy, Torso
Cordyistmalal Spadnimelice iticoBgl .and dyekimesis, d@odiat itegnot, 0Gilésadenla Tourette

gﬁ?rgr%e [\ﬁfﬂ’? EL Ay Q@d SH&Red qfrg?rgfsli\fécgdgg?\u@i@ér‘ MQV Pic§ s disease,

cted fromthe roup cons an an
lmd@thcewara' aResesEnage.arPrimary - @@éﬁ'ylsﬂﬁ@a'smswm'yém@ﬁw atrophy,

an:Arﬁl}bﬁMpm@ Gk asftldrod‘ﬁ Mbé’rﬁb@n’kﬂ' m@éi&tltlbpdwolyrféu@ﬁ%y Retinitis
ant i

corSREYBn Bt PPIRSORRY R IRPL RO PGP B P gptpsive ataxi
32 an‘(M%lyé]ragdr IsmqwmethabalmtheasemmclhmmTym Adiabeige Degenerative

dsé é_lgf R RE‘IB&@@AJB%X ﬁ@adre‘ak&ﬁ ﬁ\g&g&dcﬁg\éneratlon Rubeotic

dete Fon anti rat anti-ac
2ol gyicomal lnféﬁﬁmmﬁemﬂlsemsmgfar G\zewyst@w digoperys ngloding Rheumatoid

136arthdfis (RATEOBIRBarHRtis, | SiRhilel )éhr’ﬁ&ct mnnbacmc Qle@,gé cwdst disease,
ef f ect of a hIS one %?ﬁ eé¥lase

© he SR ST SR CRRt oeap B oy Bt § PitsR 5 Etatory bovel
t hadisdaas , Delitis Ultezadae dicahdlib hapehltlst[mamm:kea@eégrérmWndrome Multiple
in i tor; sur.i he

Conhécceeﬁ Srlsalt O?I,(IyI&Enag[ usgoﬁ]%lhﬁﬁ N%ﬁl%}a\ﬁ%nﬂst 0& rEé gé]trﬂﬁ |scogen|c pain,
2anySysteniofLuphs] Emhsmalo@usslesm inyoleingrpandiaggnesite ncluding cancer,

aceﬁs}ﬂ &L dishere a‘?tﬂﬁfsenHy@ﬁél A &&brwg %QBMbaBﬁglar disease,

hi stone 'concentrati on_ of con roI sa
net $¥BRORERR. Manip: P%Oreﬁséq“rﬁ"%’e &y G “@6%%?33 including Heart
sanmpiluee,i n@sté@dsusvemh brteioseleoel] Fibdlc tdit@bsdiaiaclading lieefibrosis, cystic

tr teh 6oe gs \émné ?lopﬂ) ?ann?nf&%%&%%i}/slegsse%7|an|\|7\§|;]|9§|; tI—oung%l S%Tece?r]s such as

3 s @artdwnmmcamel $acter@|9nfemqnet\hr@umfegtrons ol p$ fliemgs Shplex, Protozoal

phapfapeal odiLer! af MRSHa, QElsﬁmgﬂac't ﬁf%@tld#\ea‘?rgbyr{ogérﬁa bricei infection,
inhibitor in a subject t he I nclu he steP
of : Toxoplasmosis and coccidiosis and Haematop0|et|c dlsorders including thalassemia,

anemia and sickle cell anemia.

35 26. A method for inhibiting cell proliferation including administration of an effective
amount of a compound according to any one of claims 1 to 11.



a) obtaining a biological sanple froma subject that
has been treated with a histone deacetyl ase

w0 ndosioeg4ar ; b) measuring the acetyl ated hi st onBCT/SG2004/000307
concentration in the biological sanple by a nethod
according to any one of claims B3 to 35 and 20 c)
conparing the acetyl ated hi stone concentration with

ggﬁé‘?g?t Xl rﬂétﬁgd Iaf %Ie%pr%nt &P gcr%ﬂ ord%énlgﬂatl% g%OP"%Et"{ % pat|ent including

accor
t he aé@mﬁrénlonsca@ptherap%ut'aalmeéﬂe@gfe @glourtznfial eempgend mrdmg to any one

frogfamﬁ@bhgqtkhhabmngs not been treated with a
hi stone deacetylase inhibitor. 25 41. A nethod

éccordlng to any one of clainms 32 to 35 or 39 to 40,
wherR8i n Ahmethbd Glcogiiiogl tosaaipl 27 ivehesst aitd edufodedBnbve disorder is

gro i of tissue, blood, serum plasm,
urlﬁgnﬁga ﬁ3§&%%8 a conbi nation thereof. 30 42. A
met hod according to claim36 or claim 37, wherein the

hi skene AderR@RIIWS &S&mehmlamr{ﬂ@ﬁmiaw éﬂge%%e AnGBIAPMAE system disorder

lains 1 t
l%cc?nréj Ith%n% mcluleg agmlnlstrat?on of a therapeutlcally effective amount of a compound

according to any one of claims 1 to 11 to the patient.

30. A method according to claim 29 wherein the inflammatory disease and/or immune

system disorder is rheumatoid arthritis.

31. A method according to claim 29 wherein the inflammatory disease and/or immune
system disorder is systemic lupus erythematosus.

32. A method for measuring an acetylated histone concentration in a biological sample

20 using an enzyme-linked immunosorbant assay, the enzyme-linked immunosorbant assay
including a combination of a primary capture antibody, or a portion thereof, and secondary
detection antibody, or a portion thereof.

33. A method according to claim 32, wherein the primary capture antibody is selected

25 from the group consisting of: an anti-H3 monoclonal antibody, an anti-acetylated H3
polyclonal antibody, a goat anti-H3 polyclonal antibody, a goat anti-acetylated H3
polyclonal antibody and a combination thereof.

34. A method according to claim 32 or 33, wherein the secondary detection antibody is

30  selected from the group consisting of: an anti-H3 monoclonal antibody, an anti-acetylated
H3 polyclonal antibody, a goat anti-H3 polyclonal antibody, a goat anti-acetylated H3
polyclonal antibody and a combination thereof.

35. A method according to claim 32, wherein the primary capture antibody is a mouse
35  anti-H3 monoclonal antibody and the secondary detection antibody is a rat anti-acetylated
H3 polyclonal antibody.
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36. A method for identifying the pharmacological effect of a histone deacetylase

inhibitor in a cell, the method including the steps of:

a) providing a cell that has been treated with a histone deacetylase inhibitor;

b) measuring the acetylated histone concentration in the cell by a method
according to any one of claims 32 to 35; and

c) comparing the acetylated histone concentration with the acetylated histone

concentration of a control sample.

37. A method according to claim 36, wherein the control sample is derived from a cell
that has not been treated with a histone deacetylase inhibitor.

38. A method according to claims 36 or 37, wherein the cell is a tumour cell.

. 39. A method for identifying the pharmacological effect of a histone deacetylase

inhibitor in a subject, the method including the steps of:

a) obtaining a biological sample from a subject that has been treated with a
histone deacetylase inhibitor;

b) measuring the acetylated histone concentration in the biological sample by a
method according to any one of claims 32 to 35; and

c) comparing the acetylated histone concentration with the acetylated histone
concentration of a control sample.

40. A method according to claim 39, wherein the control sample is a biological sample

derived from a subject that has not been treated with a histone deacetylase inhibitor.

41, A method according to any one of claims 32 to 35 or 39 to 40, wherein the
biological sample is selected from the group consisting of tissue, blood, serum, plasma,

urine, saliva and a combination thereof.

42. A method according to claim 36 or claim 37, wherein the histone deacetylase

inhibitor includes a compound according to any one of claims 1 to 11.



