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t 22 March 2007 BENZI M DAZOLE DERI VATI VES: 22 March 2007
PREPARATI ON AND PHARMACEUTI CAL APPLI CATI ONS FI ELD OF
THE I NVENTION 5 The present invention relates to
hy drEg3 e tIA LB ERUATIVIES: RREP ARATIDIN &NB POfARMACPDEBICAL
deacetyl ase. Mire partic present invention
rel at e)s/ to benzim Sazol ’%ﬁn'?éﬁ'?é% conpounds and
nmet hods for their preparation. These compounds may be
useful as nedlcanenir:D,: %Et of
proliferative di sorders—as—we+ other di seases
Tmpﬁevemgmvernebratemgs tw® h;&fromb@hﬁ@ﬁ%ttﬁat are inhibitors of histone

%}/ Erﬁﬂe‘%uﬁfl %%‘pa%{qé ﬁ}%%%f%%‘ Eg ll?fi?ﬁl%lﬁ_ggc nz:iLn(w)idazole containing

muhmbuﬁ enetsocg;efmertaéd yarerp@@@@ml Me%n%uhﬁm_%atyatﬁﬁ useful as
e

tor n.,th ul ati ene  expression

Bah o] (b s LR ol e IR A B Rct oyl a. otes diseases
lst/crmmmlr@daﬂm@ftb uemed;a@y wWRa sl sreg@amnal hRRAE deacetylase (HDAC).
nodi fications of the histories which are the protein
conponents. Reversible acetylation of histones is a

key component in BAKEKGRE@}N@@)F QFIE?NVEQWW;(DF ession

b lte accessibility o ranscription

Lf%ef‘ 8&@"@88161‘{&“‘90%1?? deRerHp!lY rerepeaakds| avdmgognt factor in the
Bysb@neofaeat keetaoh ahe Aswealhat§EnWntdin %Fcﬁé\ﬁ%ﬁh/\ Complex is
transcr%ftlo al activity, whereas decreased |evel

RN RS RSt %é%fﬂ%@aa'mwwmaﬁ@m é&éh%@is&negew@ch are the
p&%@fﬂeﬁ&hmhehléﬁd&rvﬁrs%leb\acé@ﬁilor’v@k hls(%‘r@%t is AQ(ey6gg’m;§c%%m in the

20 Ruijter A J. or al Bi ochem

%%“i‘at‘f)ﬂ@f(gﬁﬁ?)g)(‘]r%sl‘% W@!WHFQ el acsessiilisy @fﬁéanscnptlon factors to DNA.
idegarty] asesasetiDA(E) @ndishhst ARE/IABKT Ykt Egé'b%fa%damh increased

t oget her control the Il evel of acetylation of
tianserphealy ety WYsIreRsa deHeasse evals it baqefybqﬁ:ogfarﬂ[)ﬁ@gmated with

re@8bdidrs of fereN&preasioH Mybadh @M. OfHuﬁf\C %oyl @ér%@l 9%9@%2001
|ch rﬁfults in a var |etg of cel e

[9ruftdr 85 Fbnsiesherauéh @)aﬁgd@8sK 03Heé?d§ﬁ®a‘C@B histone

délaﬁét?iéﬁétt i(labAO8), @l histokd Vdc)é@hranéf@r"é‘s@' HhOReO Cont?rﬁ the level of
|fer t|on and cytostasis | nhibitors of HDAC

HRUILR (i BEoreY @ HBiptather hgeirer dnidbifierc 1o idW\@anf@éLF'ts in the
abeuﬁwéﬂatzdﬁobf a®XATRY @isterabenmh aBults Ge ahydrgxanmg 1286'7* Gependent

’) a potent i nducer of differentiation
%E‘&i‘ft 8§‘?<§“SP% Sh*ﬁ*? PR EPERIDtihrcEgike Affarenintigades!, suaviea!, inhibition of

piyied reteR &Rl dytokiaBies [ Ri chon V.M 30 of al, Pros. Natl.
Acad. Sci. USA, 93: 5705-5708 (1996), Richon V.M et

at, Proc. Natl. Acad. Sci. USA, 95: 3003-3007
Irﬁﬁh&%é bt HBAHA A RE RSO e tﬁé’i@@étﬁ§seffelaf% SH OWMcBr cells. For

rostate cancer cells in vitro and in vivo

e[xgnp{)eIsuq)_ertﬂxlar@{dea{[ydr%aﬁ\@e@mqqé@w@ols FHpesnsindpcer of differentiation
a@a@@@@&ptos@ !h@ﬁurine Rinn bRURA, e Lhatn RRve RA%Res [Richon V.M.
et ag rgc Sr\tlal%! IA%ad fSocrx LtJShEIQ% a5%‘:l> é'?()aﬁin((:1%56), Richon V.M. et al, Proc. Natl.
Acad. Sci. USA, 95: 3003-3007 (1998)]. SAHA has been shown to suppress the growth of
prostate cancer cells in vitro and in vivo [Butler L.M. et al, Cancer Res. 60, 5165-5170
(2000)]. Other inhibitors of HDAC that have been widely studied for their anti-cancer
activities are trichostatin A (TSA) and trapoxin B [Yoshida M. et al, J. Biol. Chem., 265,
17174 (1990), Kijima M. et al, J. Biol. Chem., 268, 22429 (1993)]. Trichostatin A is a

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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activities are trichostatin A (TSA) and trapoxin B

[ Yoshida M et al, J. Biol. Chem, 265, 35 17174

(1990), Kijima M of al, J. Biol. Chem, 268, 22429
com98)I .thefr dre hepstdetsirablehas gntacancev @i bResenihiobier emalbfmolecule

| S .a. b C. I i , "
I—%@Sﬁh!bﬁ@rgﬂ%‘%bsé@ﬁ?%%l@b@ férhclha}C%%?\!%«%ﬁh@%?%%%? Additional
HABACINhHding viempo dus mayetﬂwmrmwﬁeddn ithes tilabitire t{oghain G. et al, J.
e r I

MC?% éﬁGél'ﬁl ééaéeﬁaér?tal 29 ﬁcaen:Ej Meg@ﬁ?%%bm?j%%ﬂgﬁml The
srrmy@ecﬁvey oHDAG mmlbltom tor ke m&méy becdered &y dhdialbi@y toincrease the
aﬂgh%gﬁacﬁ Qtleb'aﬁétgrq s[ %2\@?55§glb§:§glsafﬁﬂg Hb%@ak)htbwqwave been
répotted abunteﬁe[arsamnﬁhaemro@geoéraa\ta ptbcesSMsdformﬁmce ABAC inhibitors

a%%gg%&%ﬁ%&%@gﬂﬁﬁ%e\e/%%eggg%?aﬁ’o 3&9@?99%}]3 M837). 73943, 18
Cotiibiehi2001}s loaddiben, dﬂwm:mh;mmremas/eeed Hen thesinm taalbhibit yoduction
t)gY)tP rsegtfc% ‘?NFa u 19/\1; i RCS %;}Qn%w qo 'El)l S%gﬁcea%d A iHﬂa‘?‘nmatory

sanple BTt or's ave b
drsepmstafd/drmnmnmesfseqre dwotdbrsnemrmdlegemrer 90y 865(18): 10230-10237;
f

processes, »f.0r ] [

DRSS Tt AR IHBE T ety She gon Al B b btammatory and
2All-B(leBma)ary €39ki48s in’L&eu@@tcmbel‘thnt%O(M]mmdamfoadﬂmltlem 2" Edition,
HDAC i nhi Eéotpgrs have al so been known to inhibit

ABIEIRIE Fo of cytokines such as TNF, IFN, IL-1

whi ch are known to be inplicated in inflanmtory

nd/ or ne system disorder,
BT ES0 8 o as clb: herso o305 S ihsch Bagdnisgh That would be
e2BctedlO®bvd 005!, iRipRrake bhanGcAuticandogdrlictasnenn as ahti-cancer agents.
Proinflammatory and anti-inflanmatory cytokines in
rheumatoid arthritis. A prinmer for clinicians. god

Edi t i on Aer gen SUMMAF?OOEIH%JEVWMN hel ess, there
t HD. h' i
i Fot “aset B BES BBl Phristartobatiiind RibgoLE

phar maceuti cal properti es such @ ant |Ri:ancer agents.
SUMVARY OF THE | NVE [h pect t he present

i nvention prOV|de naha (ry: o

R3/N\JR2<2 ZQRrﬁl Formul a |

wher ei n: IS seIectH Qe group consi sting of:
al

H al kyl, aI kenyl , aﬂz’kynyl oal kyl ,
Formula I

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,
cycloalkyloxy, 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, -NQ,, -CF;, -OCF;, alkyl, alkenyl, alkynyl, haloalkyl, haloalkeny!, haloalkynyl,
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hal oal kenyl , heteroal kyl, cycloal kyl, cycl oal kenyl,
het erocycl oal kyl, heterocycl oal kenyl, 25 aryl,
het er oaryl , cycloalkylalk I, heterocycloalk IaIkyI
hateyaadivk ey sloiet e elarlienyl. logierocaelgalieyl Kigrpeycloalkenyl, aryl, heteroaryl

%bfr%k@ah%fb%tkgir ogkdy! ’ali@)&%n@?t 8lkea)y| ’aikoxyheteroaryll alkenyloxy,

et erocycl oa i het eroal k het eroaryl het er oal ky
afyyarosy, cyﬁiy@kﬁ@@ymqygpaikg}yé@xyhetgqopg&%ﬁywa heterocycloalkenyloxy,

ﬂJ&gxy%tMoagxﬁk&e%IQ% @t&@é‘ﬁﬂa@ Y ary‘%‘a\(lgylid%?I kyhi@¥Y » alkylamino,

rocycl o aryl ox het er oaryl'o
agyigqn@pkyqirnmyalkyémemﬁamg\pkyqs ﬁmﬁo alkydvifereyl Wyisuifony% arylsulfinyl,

P, hiGMaNBxy RAYENEXWHH, bE bk?@XBOOF@O%M -SR®, -OR® and
ﬂﬁf%@g% rﬁgﬁ&%k@3€ arﬁmgan?nocarb sul fonyl,
aa¥lkyl sul fonyl al kyl suI finyl, aryl sw fonyl
OalﬁyLsf_ul finyl, am nosulfonyl, SR and acyl, each of
ich'may be unsubstituted or substituted with one
or nBf és sebeteil igenths ¢radeperiding of Heheleged Akybralteny, alkynyl,

hg%ggg CWenplg olgeterla%kﬂgerbyclf)% %yﬁlog}%rlwy&Dmeterocycloamyl,

hiateraatikalksy], Hwioﬁa@ﬂa}ryl gycm{kmlkalh peterpeycloalkylalkyl, arylalkyl,

yl, Kyi Ikl
hggelrgr\g%% oalﬂ?l!(gﬁ/iét er 8%?/%%3@%‘;%}& hftemcydoalkylhetema v
hh@t@fyihertyrloalkylhydrydj)eyeromwr dxyyiequyl hy(m;*y@kyl alkoxy, alkoxyalkyl,

ﬂ{ Eg&//al Igw oxéﬁla)'n lo Xy, éﬂ! F@E%oaﬁé{ér’ocycloalkyloxy aryloxy,

1 oxXy,” " al’kynyl’o .
heWaMb%enytyW!oxhetzemmyelk@aw ogy\;noalkyl acylamino, arylamino,

pﬂgﬁ?% é%&y%ﬁ%?@@%k@é}&gpﬁg {%% YEr%fn%EQ‘BEQ/ | oﬁ@(fony! alkylsulfonyl,

eroary
aﬁdyleylﬂayh W'SUlﬁvnaicWy&nm:nyioamamuﬁoawkw anw g¢yamanb of which may be

u%g gs?{&y d. or M@é itﬁééldfvaw%q?y@{ %Er%ui;ljbg éﬂtF %{&é}z%f ¥l;lected from

ani nosu f on arni noa al koxy a
th@@msxst@@as halcgeh, =BRE, -OR’ -NQind:Faa@@Fa alky!Ralkenyl, alkynyl,

hﬁlolagzi hglogfﬁ@‘fthag akk&n{]/q ﬁ&groglkﬂypyc?o%r@l %g igegli«%fy[ therocycloalkyl,
H@aalrwblk)elmymyl adngt terterabilgly hydroxsc hpdibkyalky!, eykokxoalkbem“‘lyl alkoxyaryl,

A ERE0 oo emidi of DIFVRBL e ehtr By o cgpoctenson

Mtwéca/blbyllkyloxyhet é\letﬁmtybladalk%yioxar yI aMkae;nyl heteroaryloxy,  arylalkyl,
r}e]aYetrJ) %l: Rgr%!g{k yl wngre;iﬁ%ﬁzﬁg Mol gl%irlnhﬁt eérﬂ%l)giyyl arylamino,
shycoj’ryb)ayqlskgdn,yl atylleoko)qyl ahmnsyiajnlyyIamlnoalkkioaly@xyylkyl -COOH, -COR®,

cycl oal kyl oxy,
ﬁg)(er ocyc oaI k@@%ﬁa% yI oxy, 15 heteroaryl oxy,
Ry =al; kyl oxy, ami no, alkylam no, am noal kyl,

acyl aming, ec%q/ r&m@o quP BSRNNG oBENZY b Pk, %&yi or a metal ion

alkoxycar Aocar bo nyl’,
saldcteldSioinf muiyjm caalulnylmtghésmvl ar yI suI fonyl

ar yI %&Md mélré th%rgapr(béscﬁl f%rﬂé/ 'an§l§§e @@?xfe?ug%gy s%?et%%dgﬁoem the group

e 27 “5ubs
con31mtgeofs UbSMalmgwnt ENi Adepefifentd§rsellattaenik aynylhéaloalkyl,

%&%ﬁ@nﬁ&%‘g%&lﬁ?%l hetfe@a& e cgiﬂga!k'r ' cggi\%l] 2’02 terocycloalkyl,
Hreceroacloetighyl, 4l nabnoyryy:hydmey eyomkiafy), e, ca@ﬁloEymkw alkoxyaryl,
ag%/o‘;(&/f?eq% ?& roaryﬁgg)h&%yc OQLW{??%Xyet Egli%wﬁ%ﬁa e&%'oalkenyloxy,

t oxy
h:eltémm@lal)«ylloxy al kesgragygloalkenyloxy, aryloxy heteroaryloxy arylalkyl,

heteroarylalkyl, arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino,
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al koxyhet eroaryl, al kenyl oxy, al kynyl oxy,

cycl oal kyl oxy, cycl oal kenyl oxy, heterocycl oal kyl oxy,
het er ocycl oal kenyi oxy, aryl oxy, heteroaryl oxy,

safnlal dplisuifoet erearytyal kyhosudoy abkylcaxyl, #koxgalkyl, -COOH -

al k m no, aryl am no, 25

Cé(b@/ Sﬁgﬁ&&ar% é% @%ylacwépgq\é%ﬁ% onyl , Y ani nosul f onyl ,

am naalskyélect&h kr@mytablgfmp c@@@hhg o@@R%iky! - &A@y ORKynyl, haloalkyl,
hﬁeﬁ%‘ktyhe g‘?yﬁ’ﬁﬁlk%'ons|h§i8¥°r?éd%?’kyft~l CaryL CG%K%/’;& :nc?yg(}alkyla'kyi'

h@féydcyd@&lk)aam&ﬁta’ﬂda!k)@rhet@r@ér?l@lkﬁ%nfjra@W sodi um cal ci um
magnesi um

di ff
ar e ﬁﬁ%ﬁeﬁdggﬁgeyd%@qyé@[eg@d%om gei%g%%nﬁis renSI}@?ﬁ(W alkenyl,

aﬂk nyi *‘i’iaﬂwyp%@féroaik@l\'c cl@mﬂ he@%;oyfloéﬁ%ryl?h&woaryl cycloalkylalkyl,
a 09 en

hﬁ@[Q%P’R?/‘hW‘ky’ f?élt‘l%”ﬂﬁa*PWPa%éW‘Ia@Qlaﬁ cycl oal kenyl ,
het eEagy RF Qaih endem@ts%re@féﬁqﬁoﬂﬁ{hbeg’r\&dp catisiting of: H, alkyl, alkenyl,

het ar oar%i hgér’q@gg@jgylg}%la%y?g%%g%ﬁ@@%y!o%gjf]eteroaryi cycloalkylalky!,
h@!ewmbawalkﬁl é?Mél)(%W@roﬁr)ﬁ%lk?@n@)é'cﬁxy, :

cycl oal het er oc

het eﬁééfya éaq’ ﬁeﬁgﬂ Y, 'ndaqpﬁvéwy Sﬁ@@t@q ngytr\%ggpup consisting of: H,

aﬁJyV'aﬁJeKW alkyﬂ??ﬁw%b@ﬁ{/l}’hé‘té%ﬁlkyl %L&da@dyk%'e%oycl@ﬁmﬁoaryl heteroaryl,
am no, am noa

am no
CW@%W@MWfE’éQﬂVﬁ'QﬁWa'kﬁél AypIky| ffeé%fwfv'aﬁwwm% nyl ,

am n@%‘gélé’cﬁéﬂf’rorﬁ‘fﬂ @ud‘éﬁnsnsﬁgyxym kyl, -COOH -
00 aryl and -NR R6; R8

i s seI ect 8 frlo'rﬁyl"hewgr oup consisting of. H alkyl,
al kenyl, ajdeyhyl, hal oal kyl, heteroal kyi,
cyC|oaIkyI heterogycloalk aryl, heteroar

cycl oal kyl al kyby i E-iHe é’}“@gyﬁfﬁ‘ﬁa?“%ﬂ B?tﬁﬂﬂcyd%%jw aelpplivl, aryl,
het er oar yLaldeyior #Rer@ey! anyEBCRNEh nhaﬁ/ H)é‘@ﬁtﬂﬁ\@ﬂiﬁ@lﬁﬂsytuted one or
selected fromthe group consistin

al kenyl , MRFk yHIALILCAR 'BQ?Wﬁe“tHe%Eg‘%%%ﬁ kg, fie'otp consisting of
cycl oal kyhaio epoeyclmal. NM% -C yd)CF{:%tk?f @@(@WI alkynyl haloalkyl,
cycl oal kyl al kyl', "heterocyc oa | al

yl
het er oar yhapPg fWénd*ﬁ@VWW”EachhﬁBWP$y ndéﬁ@ﬂﬁ€%¢|y%mbakemﬂ

sel ected f\é@mc?a@aiﬂf Ouﬂw&é?ﬁ@cﬁ)bﬂk@rﬂll of : arl/‘lg ahkt\é?oaryl hydroxy,
al kenyl 10 a

hal oal kyl , het er oal
cycl oaI kyF‘Ydfﬁ&a&’b@V@Fbaﬂlwya‘k%ri}‘fc’xyw‘t él}kagﬂf eroaryl, alkenyloxy,
cycl oal ky'a@(yrlﬁbﬂxy h%ﬂ/@beﬂk‘fw&ﬂyow keytigdikeylox@r v abtlékdcycloalkyloxy,

het er oar yl al Kyl and acyl; Each R and R8 are

i ndependeﬁ?ﬁegp%@?%‘&r@@w r 8BXhe NGlEEFY 1%nsﬂ%'?'?ﬂg hgteroarylalkyl,
H al kyl anadikeny! amigb, Wﬁmnn&@bﬂ@h%ﬁ' amh@élﬁyloﬁklihwn@ sulfonyl,

O e gl i, % 2081 W, -coon -
het er oar yl@@pp}( anskaow ;-sk® LerSglesdyed fromthe
group consts nng selecte%)frohw tT‘ace%_roLup_c\{)vnsxstsng of Cy —=Cs alkyl, which may
be optionally substituted with one or more substituents independently
selected from the group consisting of: halogen; =0O; =S; -CN; -NO,; alkyl,
alkoxy, acylamino, and alkylamino;

W is selected from the group consisting of a single bond, -O-, -5-, -
S(0), -8(0)z, -N(R%)-, -C(ON(R®)-, -SON(R?)-, N(R*)C(O)-, N(R*)SOz-,
and =N(R%)-C(O)-N(R'%)-;
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Wherein Cy is Cl1-C1; al kyl, am noal kyl,
het erocycl oal kyl, cycl oal kyl, aryl, aryloxy or
het eroaryl, any of which may be optionally
substltuteﬁ oneGorL'20-LApr e substituents independently
selected %ﬁﬁggthe group consisting of: hal ogen, =0,

-0CF3, al kyl, al kenyl, al kynyl,
haI oaI kyI halyad K’i‘e’@& alklytalawrahwlfyj/l heteret\eﬁ@dikaﬂydoa'kyl aryl,
cycl oal ky]| I l.0a
het er ocyc Eaf(ié R?tl’elr(o% anyhég{%éiﬁél’g%& %hg iéh%\(ll ’subststuted ene or
hydr oxyal kgte, Slajskmz):em,s ladidoen@'alﬂkysie ecmdkbo(ryahglgroup consisting of:
al koxyhet roar yI 5 0%
cycloalkyﬁ%%@ cycl ¢§%36§¥g¥gxk %%pké¥%9y;haomhm
het er ocychaiadikemly | om)asoaaxw;}! oxyhetbrebigyloar yyaoeykyl, cycloalkenyl,
aryl al kyl, hetero I al k kyl oxy,
al kyl am n%et ggg,qlo hﬁ?%ir?%gf)?(i ?nyk ryﬂ“ﬁm nfg&b%gryl hydroxy,
sul fonyl , hycad)ig/ylkgslublkoxyyla koa)raWyBLdm‘o@mryl alkoxyheteroaryl, alkenyloxy,

an1nosu|fo am noal k alkox
(O OR , l%gé! Y, SH ycl@&% gﬁ%ﬁhge&yllloxy '30 eterocycloalkyloxy,
sel ect ed ﬁétemwreau@hmjxy camekyst hetgroafyldy, aﬁﬁalmlky»bt;eroarylatkyl,

whi t I bst t.h

Subst i ¢ aei ST R s Ay e PRt B bR TR BaRo surony.
CIOESI st i ngikgtulfohgl e@emfonijw@suH@y{N anmﬁ&n?yalawwgy?lkyl -COOH,
al koxy, 5N IS selecte rom

t he g¥oup8é%ﬁg% ?Kﬁg g¥ﬁ g% r@&ﬁ%' -0-, -S, - 35

EI( % -OS( O r, L-MdRF)are theG(a@d\lér@f)‘erent-aﬁsﬂZMdﬁe)\dently C1 Cs alkyl,
I\/I(ar CLC(zoz)‘?“h'Cgl( méidg/e Loptiw{l? Wgﬁg erqc(/v% eée @,r, m&fﬁs substituents

al kyl, amnﬂ@@éri@}éht Mc@dﬁmwﬂh@@kd(mmon@lyt(ﬂg&ﬁl Heydgen: =0; =S; -CN;

aryl, aryl oxy_ or oar any, of
opt i onal | W@u t t édaib\ﬁe%@lx Y, 38YIigyne %ﬁ@&yﬁﬁ%t s
i ndependent | y gekeskedd fro@mnd beugbmm@nsuasdmgngbmd -0-, -8-, -

Q?LiﬁiP §&k>§7§"§|’(9>—zﬁg’%"’§ K3 (piﬁﬁﬁa oa?&gﬁ(r?, 2l (e1c(0)-, NR®)SO-,

hal oal kynyhd ~-kgt’ecaalimrl®)-; cycl oal kyl , cycloalkenyl

het er ocycl oal kyl , heterocycloalkenyl, aryl ,

heteroaryl, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl , al koxyayh-w-al koxyhet eroaryl ,

al kenyl ox 10 al kynyl oxy, cycl oal kyl oxy,

cycloalkeﬁVFﬂ?? het er ocycl oal kyl oxy,

het er ocycl oal kenpyik 0xyc s adisll, 0xiyinohiel e heroycuylkyl, cycloalkyl, aryl,

aeryl al kylaryloll?/to?rh%?grgalnr%! EX)'/ of which may be optionally substituted one or

22 March 2007

more substituents independently selected from the group consisting of:
halogen, =0, =S, -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, heterocycloalkyloxy,
heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalkyl, -COOH,
C(O)OR?®, -COR®, -SH, -SR®, -OR® and acyl;
mis0,1,2, 3, 40r5;
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aryl al kyl oxy, am no, al kyl am no, acyl am no,

am noal kyl, arylam no, sulfonyl, alkylsulfonyl,
aryl sul fonyl am nosul fonyl, am noal kyl, al koxyal kyl,
-COOH, C(O O'-QS is sdDEIRE] frerﬁ;t-ﬂ,e HSR Qon—s@i}@ eind sagigl bong[50- -S-, -

L' and L2 6en n Nt e
C -C5 al k@@ W&h% ecqéﬁ %ana%dmg? ?)St | tﬁegg W)s0c,
Wi th one ard-AuRE- @(M(RPuent S ndependent ly sel ected
fromthe group consisting of: hal ogen; =0; =S; -CN;

-NO2; -CF3, -OCF3, al kyl, al koxy, acylam no and
al kyl am ne); Wu-$_‘~s\eL%ct ed fromthe group consisting

?{\I( gg)& ngl a ?))q‘N(aﬁfj afeéaim%?rzgff?\l% a&jd)wo?’e%g%@en’tiy selected from
N( R9) 302 C1 Cantkyt, M(hl%ﬁ)mzﬁ(lﬁlé oNORFIG) substithited one or more substituents
L=Cy-

ani noal kyf Qéq?gpéyg}@gﬁ[?p%g%ﬁm% QVSP(%Q\T%(%\”% o\ﬂfmalogen =0; =5 -CN;

aryl oxy omdeterpabyi, aliamlioky, \aby!arlmnnaglk)bmnopxl onal |y

Selected f1om WHs cgpOEbTRBHE wpbHE e IRER SR LY - -5-.-

;S| al k'|sz Npwis Wp}:ﬁc fm ﬁ vl 2Nﬁhm T Rf E@“ R0z
al oal ky 1o, hal oal kyn et er oa ,

cycl oal kyfi nd E@J&Q é\@é\ﬁ » 30 het ergcycl oal kyl , d

Reg eR@J@Mf: Eﬁ?adrg myéameadr)dlfferéiﬁbﬁd @r@ruyd!apeh&amsmylected from H, C+-Cs
ydr oxya

koxy,. al kox kyl ., al kox
ag‘iykoﬁfﬁét yglg?lgyl é Qéﬂ??@@ydo%‘f&ynﬁwioxég yoa‘ryl arylalkkyl and
neded Pahiky! meyacyicycl oal kenyl oxy, heterocycl oal kyl oxy,
het er ocycl oal kenyl ter |l o
aryl &l'kyf eCtﬁ%F@Wo&%] a(lj'aiﬁyA éﬁy{ggf RY g)'téf’ C’é%(r?%‘%" unsubstituted

o@'s{@?étﬂuﬁ}a@ﬁmthaQYé @mrﬂ@e s'mﬁbtnmitkrid,epamelnamsempted from the group
sul f ony su

5 n
CaR§IHBE I Fo%y?ﬁvla e ”F%?/ eut*%ﬂ%&%ﬁ&* ya“ RSee]
C( O OGRS, sut&ddRgenus DHhydr&Rmic cc%uaﬁlsialamyds,e dffdrsiu@,la:1,
2, 3, 4 or 5 6 22 March 2007 Wis selected fromthe

group consisting of a single bond, -0-, -5-, $S(O)-
-S(0)2-, -N(R9) - C(O)N(R9) - S2N(R9)

N(RO)C(O -, N(R9)S2-, --N N(Ro)-; 5
(R9)C(O) -, N(RO) vi(;qn%ng( 0)

d L L' -WL2 L sar i fferent and
i ndependent |y sel g%‘% 1{( B:! kyl, which may

be optionally substit u*}\!ed eYor morfe subst ituents

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, arylalkyl, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, arylheteroalkyl, heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, —alkoxyaryl, alkenyloxy, alkynyloxy,
cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, arylalkyloxy, amino, alkylamino,
aminoalkyl, acylamino, arylamino, phenoxy, benzyloxy, COOH, alkoxycarbonyl,
alkylaminocarbonyl, sulfonyl, aikylsulfonyl, alkylsulfinyl,  arylsulfonyl, arylsulfinyl,

aminosulfonyl, SR® and acyl, each of which may be unsubstituted or
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22M
i ndependently sel ected fromthe group consisting ofarCh 2007

hal ogen; =0; =S; -CN, -N®2, -CF3, -0OCF3, alkyl,
al koxy, acyl am no, al kylam no; 10 Wis selected from
subls@tu@r:lowﬁh comsiostieig efbsalusiingndensarently- gelected. from the group

%%)%? ?&s%ﬁmg SgRng NOC( @)IiriN( B@:&aikﬁ%gg)akyn | haloalkyl,
haoalkeRY6 draéoadHVeylsaﬂﬂetema“@iff@ﬁ@ﬁkylan&y@iﬁ@kenyl heterocycloalkyl,

hete%ﬁ@c‘?ﬁ%ﬂ% %gts'gé%ﬁet er%;ﬂlﬂ}/ 'ﬂgﬁﬁ%}/%i a?&c}& L:zgiéﬁ%lé%?yalkoxyaryi

a!amwhaﬂekzal’y!and aik]iﬁylhat er anyﬂy&Ika caﬂi@aléﬂy*y Z pycloalkenyloxy,
S m @—g

" erog% ?%)ﬁoxgunsu St t%% or sug?;l %t eg W|th one ?rylalkyi'
hefrenoarymutym iatyenytosy | ramepxendé(wah‘rylosedﬂé'm@p f poYACENe!, arylamino,
%{ﬂ’a}%p &kg ?on W%@@Qﬁta suﬁ’ngl%’lta’n%uﬁ%s#go?yl %qmoalkyl alkoxyalkyl,
-EUDHAk)(@ @@nus:)raﬁ -$ty,dBB% afiRtardaisplounds are those of

Lg{ lala: 20 x RZoN%qg62Z ,NOH NR3 | " Y

Formula is wherein Rl is sel ected fromthe group
consRétsi sejeadd frbin tak Igrd)up acbdeesnfyg of: a‘“H kiyahyden, hdloalkRipll, alkynyl,

Rt BTon R baeRS) R, CYLPRLY | orOYEhapL k Pbcyioato
héretoeyoadiydny!, cygl, oaleteymwkydyplohieylelkydcyrmaterawqdaéqylawL arylalkyl,
h%ﬁéaaiﬁf%l hgt%t@’ aglgela& : al K o?ﬁ@{%t%%lglﬁgg?” ' heterocycloalkylheteroalkyl,
h&et@W@bmW! kydarlyemrm«iykylnydmey ermrcyciyaleyzer elbRy| alkoxyalkyl,

K
A A s N et

hetaneycl aglakyboxy ameiigy| akylaminet earoao@'lkbxﬁcylamlno arylamino,

g%r{ﬂ' a'rﬁ%goféé mnglk%ﬁéﬁg t”&!gyelan@y %}?iﬁ/‘én“y fonyl, alkylsulfonyl,
aayik@lxrm aerrh&ﬂfy)hyl 30isalfiky | anhoxadamb Bl gndsadyf @ayﬂ of which may be
ugyﬁ lgtﬁu' |(Hyﬁy lbétlt%ﬁﬁﬁ Xf/étéuuq!n%g%yl ére%ﬁélstﬁﬁ'é (9 méfependenw se%!ected from
hhgrehp Bavsidiey Uh&ubgém t=, e, oTN,y-N2R2, Kiis, c»h)QF@Osﬂkyi alkenyl, alkynyl,
hp!ﬁa%\ﬂehagﬁgﬂy §‘8|08E<§/%Y3 t?ert%r ug/% oakgle@yﬁoalkenyi 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, alkoxyalkyl, -COOH, -COR?,
-C(O)OR?, -SH, -SR®, -OR®and acyl;
orR?=1L;

R’ is selected from the group consisting of: H, Cy -Cs alkyl, and acyl; or a metal ion
selected from sodium, calcium, magnesium;

X and Y are the same or different and are independently selected from the group
consisting of: H, halogen, -CN, -NO,, -CFs;, -OCF3, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, haloalkynyl, heteroalkyl, ~cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl,
alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy, cycloalkenyloxy,

heterocycloatkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl,
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consi sting of: hal ogen, =0, —S ON, -NO2, -CF3 -QOCF3,
al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl,
hal oal kynyl , het eroal kyi , cycloalkyl, cycloalkenyl,
hb@tc@rr)@@yﬁ,l aay Ikl ioxy, h@hlebomjlqlamam«eayylamlabylaminoalky%, arylamino,

Sk SLy Bl ey S, SR evomaon, coon
ca(ldgem;?l awz -&Hk;emfl oFF, ammdoalﬁim oxy

ﬁg;:le al k a%qu%rﬁty%re%c%ﬁks%& 5\% %o%wﬁg%of H, alkyl, alkenyl,

BN aﬁé@alkyi hb@tcﬁﬂ@arcy(H@dIM Iheteascytiaklky| @y hetarmiand,cycloalkylalkyl,

| | ami no,
g Ao SR NSy T ar yi vl 11 ny!
am ngs Réwsyahdep@numglsleyelcteda.iohomxea;jr&;d consis@ObE; H, alkyl, alkenyl,

ST SN A R TR TR S
hb@lr&gaaa[k@étkwaryl@lkwerwéma@lahzysranh acylhal oaI kyl,

hal oal keny het er cloalk
het e 86'?/& 65‘1’ gﬁfe e%@t'&‘«’@&%ﬁ”%?% o ! 10 b‘? group C%”é's“”g of: H,
ahet @rk@ayzyéikyr@y%b@aikiﬂyhabmlkyi W&E@D%@ie&ﬁyki}ébl@% ka1, heteroaryl,

cw%fr'w%éwhﬁ*&eﬁ%%vslaﬁlw%ky*r?é%éwcfgﬁé?rawi@%wé%*a| kyl

15 hetieeaanyd fhah efeapblydonsifing diet er oal kyl, hydr oxy,
hydroxyalkyl alko xy, al koxyal kyl, alkoxyaryl

al kenyi ox§) al ki Wy cycl oal kyI oxy,

het er ocyclygaldsy! oxy, aryloxy heteroaryloxy

aryl al kyl oxy, am no, al kyl am no, am n

acyl ar ni n&Y afPyFaffb, am‘?ﬂ?@ﬁb)@?{er%ﬂﬁll‘%xﬁy}/ ogftsyary!, aryloxy, or

al koxycar hemyaryi aaln‘y)’bﬁmhmcﬁwraPOWMptl&Udll?Omﬂstntuted one or more
al kyl sul fonyl | sul

al kyl sul finy
By sul 11 AYTetgRE oY Lelae U (o gioUp Saesstge of halogen

whi ch may=be 29 Ltmubrsmttmf%d -oCFsubs ?u t ke, Wawhyonaatoarkyt,
or nore substltuents i nde endentl ected f hF
group conbflselkeny! of : 51‘%*%{8 %y' cidycloqigp,  cycloalkenyl,

- CF3, OCE&erc@!/iwélkyl al kemtbe c@bllwrﬂwl arpal Oabﬂé}sdaryl hydroxy,

hal oal ken haloalk nyl heteroalk

cycl oal ke%ﬁroxnﬁ‘&"e@%@blaﬁ‘é’P‘Wy' a”f?é{%’i”oét/ﬁew 21 %‘éﬁwi alkenyloxy,

aryl, het @Fk?r%ﬂdkly, h%‘}‘ﬂ@éqwbxlwdr @ZM@éllkéHytoxy?ﬂ kON&’terocycloalkyloxy,
alkoxyalk , alkox al kox eter?
al kenyl oxgeteéﬂcbﬁ)‘iﬁ} E’éxy C9l@/|06;§| 9t’|e oxy, arylalkyl, heteroarylalkyl,

cycl oal keRylmbxy 2amiRe tatyReyed, Q@M&Wnﬁxé’mmoalkyl arylamino, sulfonyl,

heterocycloalken | ox | ox roar

aryl al kyl ; alk Ylﬁ%’f"é’% “5?%Xlam%?%9‘lq%” y?%'?éalkyérﬁlh?ﬁ(,yalkyl’ -COOH,
al |k¥| arf} no@ﬁ(ﬁ@W agoRo, SHmSH@aJdﬂﬂandaicyi am no,

sul fony

kyl sul fonyl , aryi sul fonyl f ,
am noal kyl , a%/koﬁfﬁieﬁ Af ro%qmu-p *S ing_ %%@aﬂ YWh'Ch may

- SH, SRGbe %n@@ds@ﬁmhiedoﬁnt%nb or3910%3 sUSstﬁ@n&Cﬁr@dpendently
fromthe gr oup consi sting

H, a
acyl ; or &°REPaITMohe we%qﬂé@t'rfwnhglaa%m s ‘5@ POz alkyl,

magne3| UM |iSx @Ry ¥minb earddngsaimo;or di fferent and are
i ndependent |y se¥ cted fromthe grou consi stin

0
H, hal ogen, - N is 5 @gt,ed_repjgt, eg §on§§t|g§;|of aaiarp(gg%g?ndf 0-, -S-, -
al kynyl , hj?bp’aléfwb (R9>—, “C(O)N(Rg) SO2 RQ) N(R9>C ) N(R9)302

and =N(R%)-C(0)-N(R"%)-;

b) L=Cy-L"-W-L?
Wherein,
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hal oal kenyl , hal oal kynyl, heferoal kyl, cycl oal ky? March 2007
cycl oal kenyl, heterocycl oal kyl, 35
het er ocycl oal kenyl, aryl, heteroaryl, hydroxy,

hydr oxyal kyl , K@(ﬁ%&?lalﬂ&?(ya%lx K?/Aikyl %&%Xﬁr%llkyl cycloalkyl, aryl,

alkoxyheteroar kenyl oxy,
cycl oal kyPekyy Oéﬁié Q%We@m’l Gxyhich ﬁ@b’éieo@@i@haibll yplsxipgd one or

het er ocyc n o y
aryl al kyl JT@? g%iéng'?ﬁﬁ in éé’odélﬁs)%*)e( eslr%geg%% @i?“ﬁ ﬁé( group consisting of:

aryl al kyl B9genanPnos. ANyl G rﬁ?fﬁaowo%ylalém aibﬁmyi alkynyl, haloalkyl,
am noal kyhajogplam Ww%loaikzy fonﬁ@tero@i )Eyl SH%{'W}] | kc)yfloaikeny!

aryl sul fonyl, arinosulfo am noa
- COOH d@@r@:@gioaﬂ@m heteg}qyclo@mnyl (]:a@yl aclytermng!,  hydroxy,

- NR R8; me%lkyisalk&gﬁ@ﬁgg%[yyll %lké)%la tgggjyﬁgtg}otagﬁ alkenyloxy,

group consisting of
hal oal kyl alketosy,oal RWO?«]”@%Y oal Rxgﬂloalmetiexyocych&talokmoalkyloxy

aryl, het

he%/er ocyc’ﬁ%grlaiylogluﬁxﬁb é??/i kylelterﬁ ongaragylla!%yK petgroarylalky,
acyl ; Eac#yRBYpw, @ﬁﬁ@p@ﬁﬁ!emtnbya(s@nem edhifaatityl, ehéamino, sulfonyl,
group congjadihg a{arzlsﬁfon@' K 1no|s€l qlﬁ‘y?ln%lwimoaﬁ(l J(%Iﬂ()é%\ﬁ(k;ﬂ -COOH,

hal oal kyl , hetero EFOLY ¢
aryl, het@QaRJI- COBycBbia’rSa?I @H@y&hd acyl;

het erocycl oal _;1% lf_ylaﬁ%ﬁr ysaﬁwlek@fld’ifx‘er gwtt %Egaed%lf)«?; ly 81_ s alkyl,

acyl; to Each and are €ach i'ndepen
sel ect ed Whigm e hgr onfrretnsiubstititgd ofith HMne at kydre substituents

Lt er by Ty ReleaRl k¥ DS BE 88ldh SEHELORE 0 =s: -on,
het er ocyciNéal Kyb.alkyt,,alkgt, ylka*mybylarﬂeo en@alkwhmlnloyl and

g
het er ocych@al k§10).-cyROal-RYDIN(RDY | ;SRNROXWRHE(O RQ)SOZ-
het eroary] 4 ar% a%@?@mﬁay be optionally substit ut ed

ubs nt's

one or nore i ndependently sel ected from
t he group conS|st|ng of : hal ogen, =0, =S, -CN, -NO2,

-CF3, - nyl, al kynyl, hal oal kyl, 20
hal oal kenyl ha%a‘?ﬁam het er oal kyl, cycl oal kyl
cycloalkéﬁyaem het er ocycl oal kyl , heterocycloalkenyl,

aryl, heteroar kox%%r ’é@ gﬂxﬁq%b’%@%yc?&a!& Yycloalkyl, aryl,

al koxyal kyl , ero
al kenyl oWYlOXYaM(WtyfIO@Wy an&yﬁlmmhkrynlaymy optlonally substituted one or

cycl oal kgrﬁ%ljg?ﬁ%stitpgr‘itgru(?&:ﬁ%@e% ySﬁ X from (the g yroup consisting of

het er ocy enyl oxy, teroary
aryl al kylhal%@ﬂe?@aﬂ@l @NKWOz ZIEFsaiO}ﬂPdJ Kipt! oadb;enytmikmmyl haloalkyl,
al kyl am oal yI a
sul f onyl rmﬂ’loal‘ﬁ%}{}/isuI Egloal?yrﬂyp I@% ﬁ{/ EQCQ)%'ky[’ cycloalkenyl,
am nosul f@WDCYC@ﬁikWoaI h?tlerocmlmejhall kylawl - CO@roaryl,  hydroxy,

-0 ORS’hyH%lkyl,'aﬂ_éxyf §B§xya!kwglko%gyl,aaQIY()lxyheteroaryl, alkenyloxy,
alkynyloxy, cycloalkyloxy, cycloalkenyloxy, heterocycloalkyloxy,
heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalkyl, -COOH,
C(O)OR?®, -COR?, -SH, -SR° -OR® and acy!;

mis0,1,2,3,4o0r5;
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L' is selected fromthe group consisting of C
al kyl, which may be optionally substituted with one
or nore substituents independently 30 selected from
the group consiVss seﬂgct@f frorhéleo@’éw car@istingSpf a@Ngle-tNog; -O-, -S-, -

aglelk)ellct ed %’@Xysﬁ@ﬁy ConSI S@ﬂéb@@m{gﬁl r%‘zgééond NIR)S0z,

-0-, -S-, ands@@fm@ Qr, -N(R) - -C(O) N(R8) -

- SO2IN( R9) N( R3) C( O) N(Rs) SO2-, and

-N(R9)-C(0) N(R ) - 35 b) L=Cy-L'-WL2 Werein, 9 22
March 2007 OyLdldVEL1- Cls al kyl, ami noal kyl

het er ocycl oal kyil l.

het er oar yl , anL a’n](:lq_wf% eotﬂ!a g%lne Bﬁ&l%%)rtelntg;{qn\gl lﬁ%@be%ently selected from
substi t ut @&@%ybmhsqmoney wb;sttqnaliyembstimmdemer@dmﬂre pubstituents

_Sg'NeCt ang Eié?@gmly%&%%{%d‘?r%ﬁw f\étg cgixﬁi?tmgloﬁ%ﬁ@?m; =0; =S; -CN;
hal oal kyl ;NOhaClal®G@irydlky!, Wo&yﬂlalcylavyalno Hetlanioal kyl ,
cycl oal kyl, Cy\R/I |9?élléc§gé/{r0m tfhe rgﬁ é’q%‘sﬁﬁééfya 'single bond, -O-, -S-, -

heterocycloalkeny roar

hydr oxyal kjd);, -8(G&exyN(R k@(@mw- - zmotx%wamng)c N(R%)SO-,
al koxyhet er yl oxy, al kynyl oxy,

cycl oal ky?%i%wgb%@agﬁgehyl oxy, heterocycl oal kyl oxy,

het erRdeye Réoadrkemydameyqr diffeydroxyd arteemcmpeade;dtlmylected from H, C4-Cs
rylal kyl . hetero ry ryl al X 0 ,

Bisream svBoEey PabhT R el Y B Prdnd kgP Rererosryato

asdbtpnyl , al kyl sul fonyl aryl sul fonyl

(a:(mog1%§2§%£]g%g?na{rg oal%Hza BQG%S ﬁlc?lﬁ)eé-;ﬁg?:)g%%ll&ﬁ&nE%bstituted or
sap@itttée vatmenerordifofersahttitaamts iimcdepetedentdejec@d- Gem the group
al kyl y be optionally substituted with one
CB‘PS‘%BP&f?@BQ?ﬂk{’TEem s 15 independently selected from

ot hehgmaisputbahsastptage ablt theadobgen; =0; =S; -CN. - NO2;

-CF3, -OCF3, alkyl, alkoxy, acylamno and al kyl am no;

Wis selected fromthe group consisting of a single

Apotnd; groOp pf udefyl cemS{UdYs are-thddeQ)f Zre, fornMN(&RD) - |

-C(ONR9)-, -SO02N(R9)-, N(R9)C(O -, N(R9)S02-, and
-N(R9) - (O - N(R90) -; 20 c) L=Q/-(C5|2)MW

N N _OH
G
N /‘Y H

Formula Ib

%%March 2007

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,
cycloalkyloxy, 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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Wherein, Cy is Cl1-Cl15 al kyl, am noal kyl, 22 March 2007

het erocycl oal kyl, cycl oal kyl, aryl, aryloxy or
het eroaryl, any of which may be optionally
st Witﬁ‘dor@w%rOﬂ?wore.?@uiﬁﬁm.@nsumﬁén)dnuemtys selected from the group

d d
Cé{\glsg'gig e”@gg/,fs% e_.Ct < N];\]&jg}m t(‘%zg- ‘Ifsr{)// n%ynyi haloalkyl,
nabkemyl ,  @idanaynl, h@le@@éll&)ﬂ ,cyr‘hbalkgz!al @lﬂly}blkenyl heterocycloalkyl,

hal oal
h%g’tog?%‘%ﬂ”g‘aﬁgelt Sl WS&%‘E‘%& |<yi 83%/ OB EGM, alkoxyaryt
alQ&Eyﬂé@ﬂfer hy.QeePX¥xy, hy@!ﬂ(@ﬁﬂw@ykw cyaiohk&yiwy cycloalkenyloxy,

al Koxy alk al koxy alkox het er oa
h%ﬁ?!@éﬁg}@qﬂwxygo QGFtRVﬁﬁ eVCYO@I“E%yoxg lheteroaryloxy arylalkyl,

h@%@a%K@Né'rﬁé%lox@et@ﬁlﬁ@y(‘a'lk@@himé OXMlamino, ammoaikyl arylamino,

het erocy cloalken I oxy, yl het
SeloPYmIARYISUTHt RN P Ul TR RN Aoy alonyalkyl

-Ebdsyl aoner®, asyRamsmasranbroOahdkydy;; aryl ani no,
su fonyl, al kyl sul fonyl, arylsul'fonyl,
o&lRi nbsul fonyl , ani noal kyl, al koxyal kyl , - COOH,

C( O) RRY se!%ﬁfromsfﬁle gi&%consgﬁﬁ 3N a!¢é(d>gen351km Ia&e@yl alkynyl,
3, rch 2007 VVIS sel ecte ﬂ
h@'ﬁélkxjr odﬁli@é‘ﬁwist i fh?éer@@‘kﬁ siofgP@bondgyclogkenyl g eterocycloalky,

Q)
hé% cycckeal?( aa/g N&z@aaryl C&J%Mggmyaqgﬁ%%&@oaikylaikylﬁ arylalkyl,
at)erCLaﬂllalkwvvlazylea e'"thd LQVC@@&WH@% or heferorktegiyTheteroalkyl,

h@@ijo rﬁﬁ’&&%&ﬂﬁnt Lyrsereated farmy, Qnyd@yadkiﬂyl alkehj, CMilkoxyalkyl,

e opt1 ona substituted one or
aggm’ylt u@WtSQWOXYnde?pU@/ﬁM'ém | yoysepkepRa f'?%?ﬁow@a&%ﬁb aryloxy,

h‘é ﬂ?déﬁ&)%yngf@faikyf&% 0GR Mno, =QikyEPino; ChbninoalNGR: acy@ﬁi’mo arylamino,

koxXy, acyl am no, al kyl am no;
Pt behabiosmm ¢heHy ﬁHfQ}ﬁVCé@ﬁ’@Y‘s?ﬁkH@m@Pcadb%Whg%tlgow&n%lkvlsulfonyl,

aTkgS%‘f'?%g3W[SUI§?%g€Q&SU§6@ %I’mag dgggﬁ?)swanrgg( QyN(eBQI) of which may be
NEREO) o o VRSOV &4 HombanbBHUGIT (POl sefpged fom
tt\éqg‘%gs%g&l@hln ?Q’a%%@d'é ram. ¢y QOzc@Fandﬁﬁa, alle; zSIQenyi alkynyl,

het'er ocycl oal kyl, yl, het e{%

hgioylkaﬂ hglpaikﬁ@{l é}%&lyp% Rs;;proalky_%cmlkd} }chlcaqung ete¥ocycloalkyi,
h%@rf%kﬁ%lk%&@@ryl%eroary%%f hydebiahityl, aRbxyC3tkokalkyl, alkoxyaryl,
cyc unsubstituted or .substituted with one 1’(
Aonehesarbant ¢ ueAkenirriepe rriEMYPYY. s el BEHRRANPYm t Hecloalkenyloxy,

HOEPMR cloSRASKS T | MtePdcybibalkéhy®ikY! :aryloxy,  heteroaryloxy, — arylalkyl,
heteroarylalkyl, arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino,
sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalky!, alkoxyalkyl, -COOH, -COR?,
-C(O)OR®, -SH, -SR®, -OR® and acy;

orR*=1L:

X and Y are the same or different and are independently selected from the group
consisting of: H, halogen, -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,
heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy,  arylalkyl,

heteroarylalkyl, arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino,
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or a pharnmaceutical |y acceptable salt thereof. 2bBfarch2007
Anot her group of useful conpounds are those of the
formulalb: X0 NOHR23t I 45 6-1IN Z27"

sui?é'nyFOEamylls@folnpt whRneing!, 25mR'osuifsn$elmtumjlkyﬂr@thOt(Wyi -COOH

con§|st|n al kenyl , al kynyl ,
C&@ R@%?”d%kg%eroalkyl cycl oal kyl |

CYC'@@E l&fwlndeﬁhﬁx@@sﬁt@%cml kyh thehgbier omypsetiombk hyalkyl, alkenyl,
eteroary

a‘W@Y‘e’f‘%@%}W SRS @F'Oa‘@fj eé?ri%@)é’oaﬁ}é't AV B GIoaN ﬁyc‘oalky‘a‘ky'
he?érb!éyeloka&wikyil a@Mﬂ‘(Moaédsmeh@m@rmi dyl, aryl het er oaI kyl ,

hsd%?ggy){?%hg,mdgwgig&t&rg l k l %ﬁer oaryl heth% %@l k(yzilkyl alkenyl,
altﬁJ yaoﬁé/t@ém( s hetdrb SRy @¥palk] H@eﬂyﬁby@)()wkylS@rycy\eieomD}dycty@boylkylalkyl
er oc&cl oal kyl ox% aryl (l) oar yl oxy,
hesgrotyalorlkyaky!, araifﬁkﬁ hetﬁ!%waﬁﬁ aCVLm noal kyl ,
ERRYRAMNRY ai%ré/écﬁ%d?s%enmwﬂ@&ycte@ﬂﬁmmhé)quupm,stmg of: H, alkyl,
al koxycar bonyl , sul f

all@wwgﬁymfbnpqdoall@ﬂ kpp@ma}lﬁyhyqyc{og@gyglﬁaltqr%cmgf%amw aryl, heteroaryl,

c%}éikgt‘eim F%émcyc%lk%wl By, hSBBaamkyaayd acygach of
unsubstituted or 11 22 March 2007
subét@ﬁ@bé@dﬁpﬂﬁh%ﬂ@U6F0W%?@9thst|tuents
| ndependeant 'y Lsgg,(gc.t/\ﬁd fromthe group consisting of.
hal ogen, =S, "-CN, -NO, -CF3, -0CF3, alkyl,
ﬁl Ikenlylk Véi{‘%?ﬁyl hal oal kyl, hal oal kenyl
al oal Kyny ar eakky bikyIC welialdy Iheteyakoakikenydioalkyl, ary!
het er ocycl oal %/It %etlge/r o%ycl (!)al kz%yl Mﬁﬁc Kemybigaliyl, ant
het er oar yArYlohy W?foaﬁﬂ/cﬂ%)@zﬂh@l r,na%ﬂbﬁdb)wgnally substituted one or

al koxyal
al kenyl o%%)re f\.lb%@c?ﬁé!rﬁﬁ V%dep@n@nkf&}éh@t@@rfﬂﬁﬁ Yhe group consisting of:

kyny 0X cl oal kyl
cycl oal ket g@)'ay- éwoé‘i}& &ﬁgkyﬁ(‘g};@zé’alkyl, alkenyl!, alkynyl, haloalkyl,

het erocyc iC OX 5
aryl al kylrka%iet g%’oa;ﬁmoalﬁiw yhetérsyem arWomaygyl cycloalkenyl,

kyl
al kyl am nl@eterggmlog}ﬁyho hgﬁf%gp@% f y ?yg)r/n’ nfbeteroar‘yi hydroxy,
:1um| ngﬁ: f%@rwglﬁw 5IQM| elk@f;bél El«”afk@iwryl akplysetkfdany,l glkenyloxy,

am noa
C(O)ORS alkyooRsy. - wc*a%ﬂ@xy
heterocycloalkenyloxy, aryloxy, heteroaryioxy arylalkyl, heteroarylalkyl,

ea&l 1<y Ca?\_lé?roa/cloalkyloxy

arylalkyloxy, amino, alkylamino, ‘acylamino, aminoalkyl, arylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalkyl, -COOH,
_C(O)OR®, -COR?, -SH, -SR®, -OR® and acyl.

L' is selected from the group consisting of Cy ~Cs alkyl, which may
be optionally substituted with one or more substituents independently
selected from the group consisting of: halogen; =0O; =S; -CN; -NOy; alkyl,
alkoxy, acylamino, and alkylamino;

W is selected from the group consisting of a single bond, -0O-, -5-, -
S(0)-, -S(O)-, -N(R%)-, -C(ON(R®)-, -SO,N(R%)-, N(R®C(0)-, N(R*)SO»-,
and ~N(R%)-C(0)-N(R")-;

b) L=Cy-L'-W-L?
Wherein,
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R2 is selected fromthe group consisting of: H,
hal ogen, al kyl, al kenyl, al kynyl, hal oal kyl,
hal oal kenyl , heteroalkyl cycloalkyl cycloalkenyl
het er ocycl oal lCW' js Ch@tiseBkﬁgiy@hﬁ&iakwhﬁe}erwyyloaikyl cycloalkyl, aryl,

het er oaryl o )ﬁ}’e ! oal, foxiyg q‘ﬂlcf Wl'h‘;r‘cthler[n%Z%glci%%#e}ﬂk/agugytltuted one or

aryl al kyI eroar
cycl oal kyHndjret ﬁlb@'abmyi; mdwemiemdycsbbatbﬁyrdn@tt@ gedukygonsisting of:

15 heter Ihet |
o oxyal RC T Rory. Ch BTy iAoy oC Sa sy f ¥ natoatky,

al kenyl Oxr)a!oﬁ{ehy!nyl bxly)alkjaryyd:l odldyrbaiky,  cycloalkyl,  cycloalkenyl,

heter e CLIBLEXLORY: <R LET oK et ron,

acyl am nohydafxyhiayﬁ aﬂkx;xy plexakyl, atiexyay, oadyqutme}d@ryi, alkenyloxy,
al koxycar

on car bon sul yl,
al kyl sul f ’oky al ké}fcgo{ﬂk?/f?)ﬁm %%)ﬂag(ﬁmflgﬁﬁyl , heterocycloalkyloxy,

aryl sul fi m‘etérocﬁiﬂalk@tsyldﬁyor‘adlloxySRﬁietanakymzyI aMQ/h béteroarylalkyl,
whi ch may be 20 unsubst tuted or substit ut
or more sUBEIYPReAIYG 5%’6'@W89?ﬁyﬂm% ag‘é'foéﬂ ﬁam'ﬁ(ﬂesuwonyi’

group C0nﬁkﬁédlfﬁ:gyl,oérylsmﬂingblg%mmofsfilfon?ls,armr@dkyl-, N%xyaikyl -COOH,
- CF3, |, -al.kenyl, .alkynyl ., hal oal kyl,

hal oal ken9 9)0 vl'}éé?lpiy‘ﬁEr g’%@oﬁ% Séﬁﬁﬂ’, cycl oal kyl |,

cycl oai kenyl Lh%tnan_é@y@{h@aéawel ar dlfreeéreraoayrmepa:hdeenyb1~cs alkyl,
aryl, heteroar

hydr ox al kox
ai koxyal k\g;plc %@b IO alﬁé@i‘gﬁ&ﬁ%g %ﬂe 0P ere  substituents
al kenyl OXMde@nlﬂé’rﬂWs@Pé)ited(iMﬁi pakykoyib @iysisting of: halogen; =0; =S; -CN;

cycl oal kenyl ox etero cl oal kyl ox .
het er ocycl ﬁyé&)gq aligia 399 aCH%%@P@ﬁP Flkglagino;
aryl al kyl, he\tveg eak Mbairkylthe @by edrkistioxyf, aamigragond, -O-, -S-, -

Sufonyt iy KL ol SlORUEY o R Aty

am noal ky{and a{J(lR@y((y@ kYR%)-- COOH, -CORS, -C(O GRS,
-SH, -SR6, -OR6 and acyl; or RR = L; 30 X and Y are

the sane or different and are i ndependently sel ected
fromthe gyoup =momsi,pt-inng of 1 H, hal ogen, -CN, -NC2,

- CF3, OCF3 al kyl, al kenyl, al kynyi, hal oal kyl,

hal oal kenW 143 oal kynyl , het er oal kyI cycl oal kyl ,

cycl oal kenyl , bﬁnemnqygkm@kahmcah@tEﬁem&m&mﬂWkenybamw,awL
aryl, heteroaryl x hydr.oxyal kyl , .al kox ‘

al koxyal kgV! OXmOk&%E% Xﬁyﬂi‘g{{‘ﬁé{a@r ea%tfo,nal?y dupstituted one or

al kenyl OXkhor@|skb’slﬁweﬁ?symdéne©baalyksdlmad from the group consisting of:

cyol oal kepiloxy. s hetergercLeaL i Xty oy signy.naoi

aryl al kyl halobue&rﬁ/r oarndlcmlﬂyw ahytealakyl, oxy:yciaaﬂmo cycloaikeny!
al kyl am no, mn

|
VBreh 2009618 }V/‘F‘%%T eﬁ%%ggy%l@?%ﬁwa Z\Wtsuﬁ?t&ma hydroxy,

ag( IO;]SSREI hodmyk an@man@@b @Haxyﬂ%?(wy&ylll\la%%gﬂﬂéroaryl alkenyloxy,
; - ac
is i ndepeﬁﬂfé’h%“w Sepéﬁlf)i@%)g/om tq;{@ %ﬁﬂygxxonsFa?terocggoalkyloxy,

of . H al ky eroc@l:l&ﬂkéﬂyloxy abkyny| hef@&ia@ﬁéﬂyylarylalkyl heteroarylalkyl,
het er oal kyi cl oal k heteroc cl oal k
het er oar y?éry %%%a@@’?%aﬁ”&’ﬁmmo §C§//lammo ar%mbali’%1 yarylamlno sulfonyl,

het er ocyclag@isksdngi, kewisulfadyy| @hikydulfolet @nieaslint ablkydyalayid-COOH,
acyl; C(O)OR®, -COR?®, -SH, -SR°®, -OR® and acy!
mis0,1,2, 3 4o0r5;
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Each R5 is independent|y selected fromthe group’> MAreh 2007

consisting of: H alkyl, alkenyl, alkynyl,
hal oal kyl , heteroal kyi, cycloalkyl heterocycloalkyl
aryl, heteroarWis sety@tp@gpmymeagn@yp consxsting of a single bond, “0-, -8-, -

het er ocyc%@ k_\%@ _j\,g?sezr @ﬁ%@n&et‘@é R8I | @) k%d) aNEhQ SO,-,

acyl; Eac pend ntl'y sm

from the gn@u@F%bﬁgP M(RAY; of : H, alkyl, to alkenyl,
al kynyl , hanaIkyI heteroalkyl, cycloalkyl,
heterocycloalkyl |, heteroaryl, cycloalkylal kyi,
heterocycﬁbalkyﬁaﬁMy. aryIaIkyI heteroaryl al kyl and

aryl; L is sel Eﬁgn%qlgarreome SQ%&%F g@greﬁfﬁ lﬁ&%ﬂ%&fty se@lted from

L=Cy-L' - WWhereéein m noa
het er ocyc ol kaky), vdyai r@av ky bopticwait §ubsatiu§aldooo¢ @rmore subst!tuents

het er oar y‘é‘gegngeg& Ly thhB%t&@tndtogggtngof hacf)é;en =0; =S: -CN;

substi t ut nore subst pen
sel ect ed tMOM-CRe -QEBupkyd onigixgtaongmafo, Mkwam@gen —O

=5, -CN - NC2, 9: hecte 't @ ’cor?é in ’a S cyrld’ -O-, -5-, -

hal oal kyl , ha%%al ? teroa

ﬁyfl oal kyllS(O)lcyfs (Oal, kﬁh(ﬁﬂ %@t NGR er eslacymha? ,KY(R®)C N(R%)SO,-,
eterocyclo ho, . et eroary ydr oxy,

hydr oxyal ﬁy h@?ig@ﬂ\‘&l 0xyal kyl , al koxyaryl,

al koxyhet éf(baeyﬂwe szaﬂukerrryﬂfemmy and afmiyﬁgﬂeoﬁmtiy selected from H, C4-Cs

aﬁ%/f eéf)a(l@y‘}é/cé’gméle ekr(gcrg/ !%i &E:hgegog@l g&la@ﬂ cFm)éye’roarylalkyl

aadydcal kyl heteroarylalkyl arylalkyloxy, am no,

glulk%/l m no%gg% I@Q] f%ﬁzﬁmo%{f}( uI?r W@%E\Sa kyl, unsubstituted or
@histmmsdll\t/mﬂ)dne armmmal supktitualtk dxgeplekydntly - @RkEd from the group
-C(.Q OR - 5, -SH, -SRS, -OR5 and acyl. L' is
ngi("%\geogcﬂgéﬁwkwhe group consisting of C, -C5 al kyl,

oMai phiarmae utidadly eplepabil day tresdagt i t uted with one or nore
substituents independently selected fromthe group

consi sting of: halogen; =0; =S; -CN, -NO2; alkyl, 30

Aad tetix yany @eydpasr mmptuasrhlgzl rallaieyllca;nipnondsVWhish pebest edpdrfiqumr utility,
C§?6T%rr<9uu (agejogr% errﬁg thec %((%tﬁ’ E&g&%z)hgé)_sén’d (Tb) in their end
d‘dé%))l@(a&)n N( R9) 802- and -N(R9)-C(O-N(R 0)-; 35

b) L=Cy-L'-WL2 V\hereln 13 22 March 2007 Cy is

Cl- C15 al kyl, am noal kyI het er ocycl oal kyl ,
IGycertmalplejdarredaasryﬁthments R'is selected from the group conmstmg of C4-Cig alkyl,

alkenyl, heteroalkyl, haloalkyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, Cs-Cq
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.
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aryl oxy or heteroaryl, any of which nay be optionally

substituted one or nore substituents independently
sel ected fromthe group consisti ng of :  hal ogen, =0,
=t anqther eNeimetrB s PEEFEd thbkij|R akkaky|qr tadidayaighi.then it is not

h utex! | i | | kyi,
alwabiedlby 2xBBLRA wwmam%@hé&wy&x}(%%]m@ﬁy eroal kyl

cycl oal kyl', cyci oal ken terocycl oa
het er ocycl oal kenyl , aryl, heteroaryl, hydroxy,

hy s deierre @l QY. ma'a}ﬁeo_xya' kyl, al koxyaryl
afﬂeny 0

al kox heteroargl, oxy, al kynyl oxy,
cyc MeEIVk yiPeidn-2 o apdal Kexnginely)mdtetle eogly GHoaldsylethiy, 2-(pyridin-2-

cy ke X Vo, | / er oaryl . .

oIy TERATARLEGTEAR B 0 2 Gy sl 2
aPlegrigim Ind);etady?-dmialisin-ami)edal; Rydieth garyinanitna, propyl; 2,3-di-hydroxy-
Z%bé}g;g%-:h %rg&i—g%gﬁ]y%{)ﬂ%%%ﬁy—,p%ﬁxkoii%%‘?%x?»p_r%%2-dimethy!-propyl; 3-
C;i\ir@y@;ﬁqgmino@myl; -_gkqjime@m‘amino@—amth—gfo;pyIlL' a@oka2pyrollidin-1-y!)-
he,_ e (Mg nt I.n naent y = o
2o L A AOERERTENN . G R ern 10
dropihr 8-(euibEding ty@mr@ytl];i f}demaermhemnda-yutstel Bijdeckytgedm;t 81 benzyl;
i,St] . halogen; =0; =S; -CN, -NQ2,
Spip SSTBPLFR I 1ol

- CF3, al koxy, acyl am no and al kyl am no;
Wis selected fromthe group consisting of a single

R o i) e By ket Haooen
;CN(m)allQo,@alkN(leﬁeterpalRQi m)allohtkﬁy a(kGh2) mlny ?t%?”@i’ Metecycloalkyl,
[ - | eterocycl o

CETeks & S TOUIBRIEY O RiuBE PRy pteroanialyt cach
whivbishmegy teesubgittitethat byeveubigtiateadt ed one or 25 nore
substituents independently selected fromthe group

consi sting of: halogen, =0, =S, -CN, -NO2, -CF3,
Ioergheatrkiyddimentkien prsferaddpayiR’ ishialeo@biydm the group consisting of H,

I I | . heteroal kyl, cycioal kyl ,
P aaf TRy ot NEReTYE Y eretlt Sl o6 G2ekuyion may ve
avbstitutbebepeaibysly statedr oxy,  hydroxyal kyl , al koxy,
al koxyal kyl , al koxyaryl, al koxyheteroaryl,
al kenyl oxy, 30 al kynyl oxy, cycl oal kyl oxy,

é@/éﬁ@bﬁéfk@ln@dddﬁ%t itheip&rf@(!&},dctlhataR%ylsebeyt,ed frornI the group consisting of H,
, 0Xx et eroar X ,
SR TP B Rt B s o

ardwdualysiated. acyl ami no, ami noal kyl, aryl am no,

sul fonyl, al kylsulfonyl, arylsulfonyl,

am nosul fonyl, am noal kyl, al koxyal kyl, - COOH,

In another embodiment it is preferred that if R? is alkyl or heteroalkyl then it is not

substituted by a cycloalkyl, aryl, heteroaryl, or heterocycloalky!.

Particularly preferred values of R? are: H: methyl; benzylamino-methyl; dibenzylamino-
methyl;  [2-(4-fluoro-phenyl)-acetylamino]-methyl; [2-(4-methoxy-phenyl)-acetylamino]-
methyl; 4-methoxy-benzylamino-methyl; benzyloxy-methyl; phenylacetylamino-methyl; 1-
amino-2-phenyl-ethyl;  2-benzylamino-ethyl; 2-(3-methoxy-phenyl)-ethyl;  2-(pyridin-3-
yhethyl; 2-(2-phenoxyacetylamino)-ethy!: 2-benzenesulphonylamino-ethyl; 2-phenyl-ethyl;
isopropyl; 2-phenyl-propyl; 3-phenyl-propyl; 3-phenoxy-propyl; 3-(1H-indol-3-yl)-propyl; 4-
methoxy-phenyl; 4-fluoro-phenyl; 4-benzyloxy-3-methoxy-phenyl; isobutyl; cyclohexyl;
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C(OOR, -COR, -SH -SRO, -ORE and acyl 35 mis O,
1, 2, 3, 4 or 5; 14 22 March 2007 Wis selected from
the group consisting of a single bond, -0-, -S,

d&B(/0) - henz§( O)pridin-2N(;ROPyridimm4410) NGibxHen;3-yI SOBMA)Kanyl, and  2-
W‘gﬁm%» ?EJH‘EVIW\IERQ) S, and -N(R9)-C(0)-N(R70)-; d)

and L2 are the sane or different and
i ndependently selected from C1-C5 al kyl, which rray

PR oBhenae Y BT Betbliort e Ra Sr ol EoReisSler g o the oroup
daasiogenst: RelogerS=0; EY, -CN NI, alfi3alkerYCHBtabdml, haloalkyl, alkynyl,

al ko@%?%%np&%l%%y[o%eg nghéj(?@&b?d%g&liﬁky Saqkoxy raTLyIamlno
ialkyl, - CPIRino- NHBAdxy, alkdEhiNIRDenzy lo@OZMQMIfnnyi arylsulfonyl,
N(.R9 O, S02- and - N(Ro 0) - N(R10 RO
aﬁ%ﬁogﬁ%‘grgwﬁ%s&ﬁgH ?Ho?rfdfaéi/enz g}d) aré

independently selected fromH CCe al kyI c4-09

I h | oal
>§¥§:ﬁ g? be H@tsé%é?’)%ls %rrq%ft,%égd g%gp ﬁ&ﬂb@r %1 halchpeqtnerC?%E %Ilkyl -CFj, -

N?@J (e f(DRmS@‘QGN an@NRGER- , - CH=CH, or C3-CE

ycl oal k unsubsti tuted or substltut ed with one or
%m@%a r?*i’hé'nts i ndependently selected fromthe

\Ois Gt p@@mﬂ)@w ng of Cl1-C4 alkyl; or a
pharmaceutical |y acceptable salt thereof. 2u As with

any group of structurally related conpounds which

PSSR RoRPrdibGbl Ak thetd didtMpositieRs thda@hRUPEnART €
preferred for the conpounds of the Forrmula (1), (la)

and (Ib) in their end wuse application. 25 In certain

Iﬂr@%%férﬁglwa&;@? Sr I5'¢:yl| r%or%%r@f‘éfa%g/ H e, t‘h%ikglr %@t preferably
consi sting of Clo al kyl, al kenyl, heteroal

Hhal oal kyl, al kynyl, aryl, cycl oal kyl,
Fmi sm&mf piadrbﬂ@ NGE A0 YerabGH,CO

het er ocycl oal kyl al kyl, cycl oal kyl al kyl , yl al kyl,
FaritiPieéar bl Srik ahkwyhet%fézéﬁv'o@r A E\HStr?éﬁfe'@@ y f@%sé!t i t ut ed
F%Ss reeéféwal mg Rgt ﬁ&eroﬁmyndﬁa ohdrepre@i¥idcrentikyt is

Fg erred t is selected fromthe group
7oRARd disi ?{@ ygpfep@b!y Re'artes ke 9EURyFonsizling &l ik C1-Ce alkyl, Ca-

ey @smar \d,a Ké’tleroc?d!é‘eﬂ’l&y%MWeter@dﬂ/th‘?ﬂaKW anciileroarylalkyl

heterocycl oal kyl ~each of ich may be substituted as
previ ously stated.

The Z moiety is preferably a group of formula ~CH=CH-. The moiety is preferably in the

"E" configuration and is preferably at the 5 or 6 position, most preferably the 5 position.

In addition to compounds of Formula |, the embodiments disclosed are also directed to
pharmaceutically acceptable salts, pharmaceutically acceptable prodrugs, and
pharmaceutically active metabolites of such compounds, and pharmaceutically acceptable
salts of such metabolites. Such compounds, salts, prodrugs and metabolites are at times

collectively referred to herein as "HDAC inhibiting agents" or “HDAC inhibitors”.

The invention also relates to pharmaceutical compositions including a compound of the

invention with a pharmaceutically acceptable carrier, diluent or excipient.
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In another enbodinent it is preferred that R

sel ected fromthe group consisting of H 35
hydr oxyal kyl , al kyl, al koxyal kyl, and am noal kyl each
In Odt aMakedy yotbt@e srabattiitvehesh rasvidgsremietiog lo tredtateatof algsorder

2 Nhrch I.n anot her
captralt o, 1aSRociG ATRy S GreoRBEGr Sy KT Uotian o ool frah andlr
cﬂ"% H?&iésts%@ﬂj acﬂmﬁ}é‘@if@abkyHher@f@)&hgalihe!feﬁm@ealambunt@f a compound
erocycloa Particularly preferred values of R
of grsula (5" H et hyI; (pyridin-2-yl)methyl;
(pyrldln-3-yl)nethyl ethyl 2- hydroxy et hyl ;

The. @ﬁé}%}fj&gﬁp%@py mgl%‘ég ggw %H%KH d n¥gc>u%}j h(%'fbrmula (la), more
préér@%fy%rﬁd&uﬂd Mi‘ b @4 ) as c%sc:r(bréti merellrdl n-1-yl)-ethyl;
(pyrollidin-1-yl)-ethyl; 2-diethylam no-ethyl;
propyl 2, 3-di - hydr oxy- propyl 3- hydr oxy- propyl
Th% chsPJr(!%?)?é/ Rﬂefé?ﬁ’c‘:@ sei@cté@ﬂ@rh@lﬁ’@gbéupb@mdtmg of but not limited to cancer,

inf@.nypaflggefé$%ﬁﬁﬁ@1@ng; W%Wg?%;gggr%hrsggr@l&%rdpma pc%rdlovascular diseases

(%S%ﬁs: yra?t'e léééle%sls')”fbrdtl@ BrseR¥k; (e.g. liver fibrosis), diabetes,
P Propyl i 3chmda Zot dg e? Hakepd¥sru tions of
au@mr@mungtq@epseiﬁ 5 gop@, q\ndlac)wm neLﬁPQﬁgﬁpera ive disedse p

neé/aﬁlrﬂ%/ﬁ olxbihgtzen'%;]oi Ydi %aeaB)E} QRY Lné%fo@d @I@éa@yi& ad fuagdubadterial and viral
eS¢ n@TWyﬁéWeﬁtl Recdbphiph Tpriepaifggive disorder. The
esied fromthe group consisting
prSlrfJQﬁgv ﬁgé%% p'le%r% -gr al kyl, alkenyl,
heteroalkyl hanaIkyI ai kynyl, aryl, cycloalkyl
T e‘h%r@n%%%}sgad é\)ﬁl}es agléﬁfs%rotﬂé leeatrr%t 6% disorder caused by associated
eterocyc ¥c|oalk yl al kyl r% di
wigndr h@qogrp@anewbm ckgfppt@aéw cef PWHP@H%&W’BB%QJ%%% PGt ding 2
A PhE @Hﬁ-ﬁlﬁf (l%@&@goseldrhe?@r@tm@ fag@mosteraritly 4d ahtscancer agent.
preferred that is selected fromthe group
consi sting of H 20 al kyl, aryl al kyl, aryl,
T%%@iﬂ%ﬁfér@b@%ﬁt@%@lak&’dmpo‘GM&? bpkdkiynk, ia@nﬁbrb prﬁa@hiym‘ compound

substituted as previ ousl y stated. In
ofdaottiefrdlenbodi nent it is preferred that R2 is

selected fromthe group consi sting of H,

hydroxyal kyl, al k al koxyal kyl 1 noal kyl each
To# innaintish mre&ﬁée%éub@ P%Pteﬁpf%%oun%aﬁ m%@i Nl%tpé‘?pé‘oa“"” of a
rr!e@ cgf}@;\ﬂ@f thE FRQeiEMa ditortis Bleddary esbotibrtd vith dRAcicnpanied by

'k het eroal kyl then it is not, gbst tgted q% gmbl a
d@gktplﬁ@raﬂ loj | cellapipliferation eprskery Priegenfdite ! B8 y PSR Kyl . ogrably
p o@fetrétﬁgld%'b dér, Qﬁd%ft xrefeﬁﬁblyakéﬁ:%r of R2 are, H nmethyl;
enzyl am no- met hy di benzyl am no- net hyl ;

[2-(4-fluoro- phenyl) acetyl am no) - net hyl; [2-(4-net

TIHQ %Xmﬁl&%@é o} m@%@é%hﬁﬁ%dﬂ@ﬂx Surﬁﬁglr@’ﬁ $how low toxicity, together with a
oxy-benzyl am no- net hyl ; benzyi oxy- net hyl ;

Dpt@@hwta{vehfwawﬁ FYViRet hyl ; 1- ami no- 2- phenyl - et hyI

2- benzyl am no- et hyl ; 2- (3 met hoxy- phenyl ) - et hyl ;

é yétgg E)}'ﬁg\:ﬁgﬁ;é@%'ﬁﬁﬁt;tgﬁ lrw)em&nh;ypvndes a method of treatment of a disorder,

fehenzeassubrienyhabt Reat By lkhe Anipienyl histbhy beacetylase including

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

. ?SZ March 2007
i

The method preferably includes administration of a compound of formula (la), more

preferably a compound of formula (Ib) as described herein.
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35 i sopropyl; 2-pheny|-propyﬁ; 3-pheny|-propy|;ZZdewh2007

3- phenoxy-propyl; 3-(1 Hindol-3-yl)-propyl; 4-

nmet hoxy- phenyl ; 4-fl uoro-phenyl;

4- benzyi oxy- 3- met hoxy- phenyl ; isobutyl; cycl ohexyl;
- 11 111 16 22 March 2007 octyl; benzyl;

TIRY His€hider &- Q(’éferdbwféeﬁbcfkd“{’ny|groubfﬂoaﬂ§1§h@ cﬁ-b)at hot Ssmlted to prchferatnve
| sul fanyi, and henyl net hansul f

h R
IR Capel TSl U ROPCUT e | §oeet i el Huhlngls bisease,

P§ly@§ﬁahﬁw§§as@r@ar§tﬂ£@(§ B§e§§eOMZbélﬁheQ§ D%@ase’f) Sexzures Striatonigral
consi sting of: hal ogen, =0

%ﬂ%@ﬁﬂ?P” YBPHS Wranuﬂg&prd)ﬂls‘yy‘rorsxgn g%@n a, Spélsvpdlc torticollis and

ﬁs‘kﬁwb@i@' f“érfh:halht%h%rr oGYy&d @@|1$Yéureﬁbe§ﬁxﬁwey |D|ffJé¥¢reMYOody disease,
dr oxya | am no, am noal ky

I
P%ﬁ%ﬁ?n@”%@'ﬁé&ya%&l E@%}\sa@lk@qsa HEREGERS) haemorrhage Primary

la®drkyssahfiony alar'hMic%l-élrfé%h ArdatesiHl @Ry | sclerosis, Hypertrophic
O ORS, Cd%ﬁ and a§y¥. tgjxgand Y may P P

be the
mgeg(ﬁ@)abpomhr@fw Retiitisr opeeipet abeydiary rpaat'agféwphv Hereditary
s&stl%aﬂdﬁi@gla P‘r&f Sasive MKa aﬁ@(sﬁ%%rager%%omeSR@eta‘om diseases

I S nost prefera I S nost
inpludipgrTape y gipbetes; %eawmmvarfésqaég% ofpﬁhéfEe/ﬁamly/d'% Glaygoma, Age-

refgl %a@@&‘ Jéﬁ@ﬂﬁaﬁgn Pﬂ@e&fe%‘bbrﬁa Ihfrkgnmzﬁgry' dseases and/or Immune
pr ef er abl I kyl,” or acy I preferably H

yl,
SY$tenp, dJMd%S R%’Ud'%gﬁe‘ﬁ?@f"@r%@]’”ﬁ"s F@Stﬁ’@arﬁ}”ésf efLé(BF'ﬂP chronic
ar'f‘wrf?'é @lraﬂcéer@usl%last diske, pﬁ&fn@gl@bl\éfhrﬁa §;90rﬁ§|ob§hropathy psoriasis,
preferab -C, al kyl er oa or acyl, st
th@fsepaquye n@{lepfwnato% bpyeb,d@g@e,eabq\,/g);t@ Ulgerogqa kﬁxiCOhOllC hepatitis,
DE%E@EO%EQM% S)@r@)’dme Wﬁpl@é&gr%gi§bAM<yQ3|n%p§rl\d§/M is, M8fbranous
are prefera sel'ected fromthe group
gl@@ﬁyl@athyg [gqscogemgpa@g arsigmic lgpus @&ty@mg@p‘{s}” Disease involving
ar%ndg@\@@s Qﬁ&@df&j Qérlxééyl pso%é’é rhB&h &b RaEM ritis: aF’Wcﬁb%Mlkai disorders
“and heteroarylal kyl '25 The Z noiety is preferab
ingllelp biPolRD B8e. - SHEAORDIenTph edeRfisaiey 7 &egfeépzabﬁﬁrd,tqyascular
DisBSses. FciofRf HQYRafIQD, aBhedRisPhRd efrRBbycid@bsis;NeibRotRr diseases
6 position, nost preferably the 5 position. In
ingdingi lvar fibrosismpriieddresis paY rﬁﬂ‘B@f'Wfomﬁhé“f%W@é‘ijlq‘ﬁéﬁﬁ%s including
F&*r‘ng%‘?|n§k§c§gn@%§0haé§@ar@'tcfaeﬂﬁl‘é‘§wst Qactwwwgh’é '\/‘Prﬁi ihtctions, such as

accept abl e 'salts, pharmaceutically accept abl

HeTPSr (YRPIcand roBRoRhaHeBNt iSHED | 95 abielaria. nbt s elgfection,

T%Ea%’s%hﬁac‘BHR@Pr\qéatloﬁnd'o%@ésrm%mah@aédc)éld%@i%eQﬁ@hhé%matopouetlc
salts of such netabolites. Such compounds, sal

d‘é?@ﬁfsrlﬁ‘é‘é.d‘%‘@aﬁﬁ%%lqnﬁ@éa Hdesickte qefl gaamiac o] | ect i veI y
referred to herein as "HDAC i nhi biting agents" or
"HDAC i nhibitors". The invention also relates to
phar maceuti cal conpositions including a conpound of
ThdrénveBion aive ptovidas wieris éorghatragicent ofcabisyrdac cégepadb becondition

th%‘?rc%eo trgétjaéj%ptthg nh%%'npbfeﬂgtone deacetylase including a compound of

formula (1) as disclosed herein. The agent is preferably an anti-cancer agent.

The invention also relates to the use of compounds of formula (l) in the preparation of a
medicament for the treatment of a disorder, disease or condition that can be treated by

the inhibition of histone deacetylase.
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17 22 March 2007 |In yet a further aspect the p98$QMCh2m”
i nvention provides a nethod of treatnent of a
di sorder caused by, associated with or acconpani ed
Thy idistiupt blenspalideel & prodlot f é:rraﬁrihmmngnatémr proliferation including

' t t
B BREEET el Pbth L ambiny Cot & Raipiaume (o
formula (1). .5 The nethod preferably includes
adm ni stration of a conpound of forrmula (la), nore

npgg‘t Sﬁa{QJ %gﬁsorwg o ”(\)%Pera B} A dRSE ok Q?‘e%tment of a

i's pre yse ected fromthe
n@rmq@eo@nsvesnlsngieofm Bupaimt indlydineddnpistabeerf a 1®rapeutwa“y
ei’f&(wea'gm(}u?\{ yofdés c%ﬁ&ncﬂ{w&i n&“%@mgﬁésgg%ﬁé Sﬁ?&q&ﬁ Spreferably includes

1 of 1 broma ovascul ar
adrelsts&mt@m da canntp@nnd)sfo‘b@ntdfsﬂs)) mofd rmet@rabéy @ip@@a@é@ of formula (Ib)
aé gés%hbéd tye%l f“h%r@e%lroﬁ%ge p/gtd?s%!der @Lgb %ntar(}ﬁton s Disease.
Seases, neur odegenerati ve sease
I|ke dlsruptlons of serval tissue, Huntlngton's
di sease and infectious diseases |ike fungal,

Tp@%\)%ﬁh&{ a%@dp%lnﬂé'é agbmt a6t Mén%eathfénﬁ@phe%degeneratlve disorder
enbodi nent th |sor8er is a proliferative disord

in7hiding ﬁcwmqnﬂéﬁé@rw di 8dripstosps hpreky JPStﬂgﬁ%én%ﬁefab‘y anti-
HT%gkdp}vseggéagg 28RO provides agents for the treatnment
a di sorder caused by, associated wth or
acconpanled by disruptions of cell proliferation
Tﬁ@ﬁ{vgﬁtloﬂrﬂéoo&?d@@ssﬂosthé n&d Hﬂédi‘rgao@ndsc@frf@@r\m@ éinn tf\@fpi’@tlaﬂatson of a
(I') as disclosed herein. The agent is preferably
medicRmeatniee theatjeaient dee Wﬁ@ow@ﬁ?rab%f“é?%ﬂ y g gt mchgenerative
d@or‘%&@ﬁ@‘b\-@?&a@lfy ﬁu@fl@&@s 6ik8dse. MOre preferably a
compound for . The invention also relates
to the use of corrpounds of formula (i) in the
lnorygtpéﬁ alJeRNuRkerRaspeet MRAiG8NBAL plhofed Rerltrat Bﬁﬂéat%nt of an
di sorder caused by, associated with or acconpanie
lrﬁymmm diseassrander Irepne proiin fiepraet 18 Raenigreluding administration

%%e%%ﬂ@@éil? efch!?s@e dind @kt den compBliRf 8FaRIA @. The method preferably
proliferative disorder, nost preferably a cancer.

rebpoadadiypliohel presentnd pivieipidRial JPRiRFREPY %ﬁ%v\POU”d of

fdr@Wat @9 & Li¥acribQOBERRT IMOhE eﬂwboé%eﬁmrﬁnhﬂammatow disease and/or
anti-proliferative activity. In yet a fu

t he
ireres s yREaTE dispesler isvBamaaid @“thi’sdé%a@“fﬁéteﬁt?&dkﬂ?em the inflammatory

dlsE 5 AR iRfhuRe <0 H8brder iMis§8BSR 1QHuS PRMHMAsUE hat
can be treated by the inhibition of histone

deacetyl ase including admnistration of a
therapeutically effective amount of a conpound of
Therimwndor la)so Bbvidke apatthdd e efatabityofi intdrodatery disease and/or

|margwumnengyssgernggljsgrrc]iepmcludmg ”%8%8&%“@?0%%' ﬁag %Elbsm&em

The invention also relates to the use of compounds of formula (1) in the preparation of a
medicament for the treatment of inflammatory disease and/or immune system disorder. In
one embodiment the inflammatory disease and/or immune system disorder is rheumatoid
arthritis. In another embodiment the inflammatory disease and/or immune system disorder

is Systemic Lupus Erythematosus.
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preferably a conmpound of fornula (Ib) as described
herein. 18 22 March 2007 The di sorder is preferably
sel ected the group consisting of but not ﬂ 5

Ton‘pQﬂltpf beficaey o‘{ﬁ%r@g}pgur(dé ge irezgrl)]t@g crlbes a met od suitable to

delNeusRARGER ﬂé\/"elsV& a8bt518R8 @SstdrRGh YhfIgs ka;lrﬂtHuﬁgathﬂ aBimal species
Di sease, i utam ne di sease, Parkinson's D s

SU@) gﬁéprﬁ@rr t;gsulg, g)é%%eaﬂds@?%r% r’r‘ggf}qdattsoqﬁsag fn &8n enzymé -linked

imGAeSeRRIAl 12:98ky ROgLessd Ve Sb@rugéw%ret% Rahshbatidos iaostylated
dystoni a, Spasnodic tortlcollls and yski nesi s,

NISERF 1 2 I FTRBPCIS G| 88150 T8 W@@P&r@@w&%} AFORR such as tumor

tis&dlef fbké?@ HRWo RO B e@i2RASRT coRVUH RS Sy MEMS UPEARUSAeabws high
Pi ck' s di sease, Intracerebral haenDrr

pa h
thrwg%p wuapg@@@aﬁetgmn@t@ﬁ of t@pp?fgqemﬁq}@etg a@ce&?&?%ﬁ&tones as

MY RIHAPRIrCink alifiad) of GhE RS SeathlyMeEs fh@pgkhltéhcy of the drug in a
Interstitial polyneuro athy, Retinitis pi
resHeFieEi iegjcad (st &Y SEM- offmya et Ehvier s C%Ve§g%{§ﬂ EE‘SA techniques,
pld2db 4&'9!395 @rowﬁﬁ&%F@W%PE@FS@\Xﬂh@o@%d Yctioe a@@lethod in molecular
syndronme; Metabolic diseases including Type 2
biakeaylyet 8; Hmegwner at i ve Di seases of the Eye including
@ aucoma, Age- related macul ar degeneration, Rubeotic
gl aucoma; I nflammatory di seases and/or |nmmune system
In gtorayen Srinacawperiihe Retivatrer tHeaRtRethed &1 (RAJUring an acetylated
hisBHe€ Ok R dthoh Sin a]Lt'.)Yo%HFgla? s%ﬁﬁ@nbéirkgs%ﬁte{?{zy%bﬁnke@' ahhunosorbant
ver sus Host di sease, Psoriasis
asSpontly lkoamhlnspatimyunpwsrarasissdy 15udngtncanipnationsy,a primary
r tibody, or a portion
o RS npde g, PSEPERLY SR SRR Ry, o
thevedft i pl e Scl erosi s, Ankyl osing spondylitis,
Menbr anous glonerulopathy, Di scogeni ¢ pain, Systenic
Lupus Erythemat osus; Di sease invol ving angi ogenesis
Thierrgimady ﬂ@at@ramébodyp%@rref%%@hs seleqied, e dheorarR RPTStigg of: an anti-
e W&xlag’i%ﬁ | Galbod SQT A8 %cet&lﬂfelﬂ UF‘B %l}%loﬁ@l' ahtidpeasgat anti-H3

hi Zophr eni a, depression and denenti a
pO@aiOdﬁlov@t@@m a gg@t Ditszcgbidaied S| QMYQ‘@aHéathOdf’ Andyz gombination

th&rE St %‘@ééc%{w@é}g d@treEtg{ 'é%%@éc@r@ér'e?eratﬂ gH!&ttécPfrcﬂh %%399{&%3 consisting

i 'ncl udi ng osi s, brosi s and
ofaatga‘ar@rfhi:bmn@plonaharé@pmo @8 adt t@é%trs'é@d |"ﬁcﬂob’6i0ﬁ@' angipRfyaf goat anti-

" HA E% Zc&ﬂa@gﬁt’aboﬁy &5t SHandidatedl i ﬁ@%naBﬁ%@N ghd a combination

tions I nfections, such as Herpes
th@ﬁmblex Protozoal |nfect|ons such as Mal ari a,
Lei shmani a i nfection, Trypanosonma brucei infection,
Toxopl asnosi s and COCCIdIOSIS and Haematgpoietic 25
Indi pwtictéarly praferradiemyotimenbisanimery eardie #nHPRIYSE @kneHse anti-H3

mgr?clcllonﬁpsmb%d Eg? thd ¥ EHNHD) SRR HAMIHESSs a0RM Rt BBStylated H3

treat men a disorder, disease or condition
wwﬁmabawb@é/treated by the i nhi bi tion of histone
deacetyl ase including a compound of fornula (I) as
di scl osed herein. The agent is preferably an
Thenirivertioncelpo aaaiftes Bonetrd farveatinNEl ‘é‘?s@%’f@ﬁ%&@écaﬂ gffect of a

nibtBBe S eRlast PAs, @b, hORIHA iddudidgnnd B@ps of:

preparation of a medi canent for the treatnment of
di sorderviding] & eelstbatdias bepnireatehwithahistoap dpacatyiesst! %'ab*k&‘y

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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the inhibition of histone dedcetylase. 19 22 Mar ¢ipmarch 2007
2007 The invention also provides a nethod for

inhibiting cell proliferation including

adm ni stration of an effective anount of a conpound
according to fornula (1). In yet an even further
l@%%%rr&@%rﬂb@&%ﬁ R RNV desid i@l ed reh é%@lﬁﬁﬁé@%s not been

5 neurodegenerative disorder in a patie
treﬁt@ld wdinrighisieng ARasteriase dihitgor dn ﬁﬁ@h%&ﬁ?fr%ﬁmcd*mem the cell is
&hiective amount of a conpound of formula (I). The
nmet hod preferably includes admnistration of a
compound of fornula (la), nore preferably a compound
of formula as descri bed herein.
Tﬁ‘é@r%‘@gjéﬁé?tﬂ%%‘@h‘&i@“@fﬁ%’?b’ﬁ’é“cb‘rdé? érca'B‘PWqLﬂ%mfﬁ‘a{adH s
di sease. 10 The invention al so provides agents for
the treatment of neurodegenerative disorder
‘nh@qhv&m@ aasocgﬂasp@@m @ifethfoerfm;hc@nﬁﬂu)wg age gihachasedical effect of a
ent is prefer ton s
i Ebacaer T T AGEESoRe Zeeporiadhe SERET s
of canpetyiisy @f biblegieal erfpld flom bheibpeepar abi weeoftraated with a
15 nmedi canent for the treatnent of a

hResegeerainNPiodi sor der. The neur odegenerati ve

di SOlbﬁﬂ{ealstSnr@rtﬁE%c@Ma}édHMﬁbhé]gb@@nﬁatBhSﬁaﬁeebioldglcyiletample by a
an even further awfect the inve on provides a
HRibItbrreardinorta e BN UBT aafesciivgd %Wr\f%fta(ﬁ‘ij di sease

and/ @f chAHNG B¥ShEeIates Aigiete bohcantRaiohamith tHRChekdjimgd histone
admnistration 20 of a therapeutically effective

CRRTINENYT Of 2 CalpcdR®ef formula (1). The method
preferably |ncludes adm ni stration of a conpound of
formula ( nore preferably a c

Trerpnie Sk FReHeba HolopAl e iR SHPRGAD ¢ Fbiec 1t has no
teBh kraBEBLGH Y HHGRAKR ADEEOMhibiteATUNE syst em di sor der
is rheumatoid arthritis. In another enbodi nent the
inflammatory di sease and/or inmmune system di sorder

th he¥&theM & thdlRUsSHtBH YHBHmB4i08 UsmpidDs J@%réWﬁa’ﬂédtMrom the group
al so provi des agents for e treat nent

qoawstmtt B 'E!P%%é%”hﬁlﬂ‘ﬁ%‘? urngniiga g%@ ew%rn%tm%ﬂ?feof

i ncluding a conpound of fornula (I) as di scl osed

herein, The jnve gsg Hag éﬁ
30

conpounds ofRETALE

TR aaMBREIoEQS h{/d?ﬁxdrﬁeﬁ@fcﬂmbbur@fs fdﬁfelxamt twnymdd&@&secontammg
and/ or i mmune system di sorder

0
VAR @FfaBBR yn Seds Bea HPER ST i e EHTAnSGy gl epeetyiases
iR Rt dnotalidfiéd ttb Sinhibloranert h%[on@ﬁb@atbetmﬂ;bst ee hydroxamate
i nfl ammat ory di sease and/ or | nmune syst S r
qogwpsygqsemae/ beipivdalits \foh SYeBATs O 362 f/eﬂf @%@e Fysed by,
dmptised witheorefdcb®psiedby me«nm@mfom%oltfé@mmumm afyiogenesis

descri bes a nethod sujtable t
when used either alone or together with a pharmaceuticaily acceptable carrier, diluent or

excipient. An example of such a disorder is cancer.

As used herein the term ‘cancer’ is a general term intended to encompass the vast

number of conditions that are characterised by uncontrolled abnormal growth of cells.

It is anticipated that the compounds of the invention will be useful in treating various

cancers including but not limited to bone cancers including Ewing’s sarcoma,
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detect and quantify levels of acetylated histone in

sanpl es from human or ani nal species such as tunor
ti ssue, brain, and bl ood. The

osterszyavenal, ChkssalGemABsdPp ARt RS 398 %é[ﬁ @R)%Egﬁqﬁg'gﬁﬂg ggoustic
neu%x%g rﬁe%?ﬁlmorﬂé’sa@lbr% GAL larr @fasrﬁﬁﬁrﬁ%?@%@dal&dﬂd $mr(mes, breast
ar extracts or sanples f%om human o

car&psclceismmmaa@r% Lﬁﬁdﬁnceﬂu@éqﬁ%@a'b% P bt 2‘38§né” cancers
chfixﬁé eara%ﬁe&}g@c\é? ca%ﬁ’w@?‘f\%n%é@?@dﬂc%%@rn@stustahﬁ chrdeSAihyroid cancer,

hr oughpu uantitative d
parihytdie @oRDerityBYS GRNGT. ABMAR reaiis e bsdBestina

carﬁ%async@%@t stg?\racfhrbgagécrf b&RpMge daReerdihgll tintestrwendncer, Liver

b g L1 2 oreapertLye bl ol oal.cli biagcer
ELI SA

Ca’(%@%ﬁﬁ_?%&&éﬁg%? %gﬁg%g?ﬁlg{h?{: gefnlclrs]ro Q&ni@v&faheerr dBstrate cancer,

gymadcelogitalr cafyiead ogsfuding] ceg/zal HaRefia ovpr,t]aryé@n%% é(\eglﬂa! cancer,
f 0 tq@meg%egéncgp% IVQ\S%L%SQEWI g6shoBlaRBE brdef, Gdilopian tube

Ah“acetyl at ed stone concentratjon in a
cabcte@l gireasarsamp lhead shthgedncaaney Arclydingksg cavity cancer, lip cancer,

sa‘svmﬁ%ég:ogg%{r laég\xaéa%@gyr’ h%bﬁ)hgrgﬁyrﬁnde'r Nk@@pharynx cancer, nasal

say i1 nclu conbi nation o ﬁ
caﬁd&drmw"ryne(sapd:mer anawdb\ed/yx C@ﬁrcea l@ldqemue&ﬁn@i%?gagtrald g%leukemaa

acﬁ%ggl ﬁﬂé/rtl trA:Q na&ﬁ‘% n@%g}(yd Il&fke%tao%%rﬁm lyridreegRf leukemia,

pture an S preferably sel ect e
chfdnwmnt/éﬂadgesﬂema;(nasy sdlli legkeofia, agpteanmemyvelony q._@ukemla plasma cell

nocl ona anti bo
le % @9/ rg %og? nqg{?loﬁgﬂaagdr?égQg%g@ﬁ%ﬁﬁg@%wﬁt\gﬁ?m@mes
m@ddrolfeatiyd atliedrde3, pablpeticonanereipt | berppnananea. enstroms

M%g‘?%@bér‘%@ H)L}pgfgaswgéqs 08 ﬁggt%g\%ﬁi?:%grln@?:]g&kbpmon -small cell lung
o 21 Iyﬁiphﬁ@as ofctudaug qui'gkm p@a@@m@pwpgl@m ?y[g%gma afpitaneous T-

cet yl at e b
‘933 y%ﬁ@‘ﬁ‘?oﬁg iphe gi—gé’d Yﬁ#\ﬁ%g\lgt Wa%tgl rf%%)é’eedt @?/gt@lg&mﬁnbye cancers
nn@@bly@rama:)laatnmlabmd’yocam rmel@rmm ﬁm@ﬁcef%“ﬂ%’é}ge@?‘aﬂ?rﬂa non-
articul ar
m@lgg?raeé gnc‘talns%dﬁweﬁg;e?aél%gggerpgﬁﬁ :ETQJ% &%H%E:dggﬁallés childhood soft
{0k i Aadynaandult Beft Sesen sarymel el @S o FRTEHN R DYHETY SYSem cancers

. lnpwglaaﬁqbﬁ?%S% era\’\ﬁrgs gﬁno@%lx eQSQJ\ce@n}réth%@)éan&Q abaeransitional

0 'provi des a net for identifying the
cPhanheacol ogi cal effect of a histone deacetyl ase

inhibitor in a cell, the nethod including the steps

of: a) providing a ceII that has been treated w
me&t@ﬂ%mtea;cmeymaséaa tresitdsi by ghe ngqpéa%pﬁ W@ RIRREN mvention are

bﬁe%ﬁf% atg ng 8§rgcepeov8%hc@a'%érabr'09@té é’énﬁé}ehé&éﬂ dndecrcancer, renal,

ording to any one of clainms 32 to 35;
ga8t @l beanpardeng the acetyl ated hi stone concentration
with the acetyl ated histone

Preferred cancers that may be treated by compounds of the present inventions are

cutaneous T-cell lymphoma (CTCL) and peripheral T-cell lymphoma.

Preferred cancers that may be treated by compounds of the present invention include

solid tumors and hematologic malignancies.
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In a preferred enbodi nent the control sanple is
derived froma cell that has not been treated with a

Thé %b@@@rﬂ@%@a@ﬂm@%uéé@hh i @Eatmbit @@ochmerm\,%wgr edhating to or,
enbodi nent the cell is a tunour cell. 5 The histone

SRRV B STARHRReT Frhiprner ey g W/ﬁﬁaes a conpound

of formula (1). The invention also provides a nethod
for identifying the phar macol ogi cal effect of a
Therstaghea ”H@Q@"eqf)glisgﬁd@"ﬁ Al Ve Seeil inpAcaphpeet knoppdo be mediated at

Ie@@tt lh%d‘ WHENC%N\? ewhtenaf ecﬁ\ﬁ?¥ &) krhab rb'!aﬂ/% fble in triggering
bi ol ogi cal sanple froma sub hat has

dispasst @HSGWQFHV“&’S@ KY8PleRE aﬂ%éewy PaB@ve] l?ﬁﬁ*i”b’ihPWF’ o [y alleviated by

HIR@S Whiohgrst h 9;3@&%?& Ioﬁ'%%ﬁéj tﬁiest‘hgp RoGIaNGE @M&ﬁédofb b& d®able to
bi ol ogi cal sanple by thod according to

UrpaeAt W'@hth8§0'@é§l§}d|5@étﬂ‘edbfﬁv@n iafedecthe Edfpiae |be”Ctt f@ited to:
pﬁ)‘ﬁ%‘%z}ﬁl\/@td%@rd%\“ss AN &R QNOE NS B JUR e Mhi \t/e!"dtts&%e@%ﬁﬁdﬂ rﬁ} B6htington's

hi stone 15 concentrati'on of a control
Disgase. diolhgitipniaej dsegpef Rarkpsap’ Sa%?@?%@'zé‘alm% én%'ﬁ%ase Seizures,
s@!%%dnvgeg cfeb@ﬁ@r@tlo%ubh%?éssk@%Eprl%ﬂﬁ‘%ébqg)alspeﬁcﬂs%ﬁ @g&&qa Spasmodic

hi St one deacetylase I n
tqmowéca@ddfyshh@sls rﬁaéwtai gEmphé&ilsisoleogi taretsaspheonies Diffuse Lewy

b&ﬁy‘ff gahley ?’%g‘?é?stsﬁ)g fsrugrgggﬂgargr A SR8 S&léé}ge‘)f intracerebreal

I'ssue, bl ood,” serum _ uri saliva and
he@ﬁmmge oHrsmh@rlé@fal SCBEBA @EID&lDESQRIWTM@ﬂhQFAW‘EfOPhIC lateral

S%@I ﬁ@\é—[@ an?erﬁﬁl %ﬁ\%h ?ﬁfn‘ﬂ?é?ﬂ%@ntosa Heredétary optic

conpou or exanp en2| tainin
ahmok‘@rﬁdctta@zc$n$stm peraelegta, tﬂmr%&@b@t atexierang Sftmfértagﬁmynd rome;

' b
MREE RS R B TS0y ' PERotes TR Me kel of the Eve
ineludingxameoema, doarpriaiad aneyr dsgesarpticabRebdaye gjaresrentiifammatory
d@éa%ersegk%m In%ur@ %‘y%tgﬁwd%so?o%%eqclgé’mg ﬂﬁmtﬁhe%ﬁhrltns (RA),

or acconpani e di sruptions of
O@t@@ﬁﬁfﬁréusaw\@nﬂeaﬁurpmc aiihglio fent siessus itish dissesk, dispregis, Asthma,

S@!) aﬂﬁroggggt E&fnavﬂ'st &r&n@hérsgg&e%f’l%étéf a?&%ﬁcﬁ@ag?] Colitis

car or 30 exclpient. An exa suc
UépemS@or/kd@thi'% kepatis . Diaketasedidesressa sYsireree mMultiple  Sclerosis,

Ankio %ﬂ%?lﬁisgﬁggﬁ |nt0|h§ I%;S@nke%lgé’é—i‘r%ﬂ di 5&99'589\3 5Et@ﬁuo Lupus

that are characteri se
Eaﬁmﬁt@wa Biseatm byvaling gneirpenests ipeiding camser tpsogasis, rheumatoid

aﬁﬁ‘rﬁtisc' Fpsf&‘/(:ﬁcqoé hat 4khQecommeKnds b‘iyo!atrhgaséé'k\éenéc'h%l%%ﬁ!a mania,

useful in treatlng varl ou cancers 1 ncl
dﬁ@f@swrrwrtde@m@tlboqﬁ@d@aarﬁ@ekasDisaasaadnq&gilramag fajlure, restenosis and

aRB S LR Bysis? Pibfdtic MAeG5es2A0dding liver fibrosis, cystic fibrosis and angiofibroma;
Infectious diseases including Fungal infections, such as Candida Albicans, Bacterial
infections, Viral infections, such as Herpes Simplex, Protozoal infections, such as Malaria,
Leishmania infection, Trypanosoma brucei infection, Toxcplasmosis and coccidiosis and

Haematopoietic disorders including thalassemia, anemia and sickle cell anemia.

The hydroxamate compounds of the present invention have the following structure (1)
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ost eosarcomn, chondrosarcoma and the |i ke, brain and

CNS tunours including acoustic neurong,
neur obl astomas. glionma and other Byain tupmours,

spinal cord tumpurs, breastX canceRs. colorectal
cancers, advanced col or \ no rc’\rj\norras,
endocrine cancers phekiid] g ‘ad orti ©atREtar ci nona,
pancreati c cancer, pitu cer, thyroid cancer,

par at hyroi d cancer, thynus cancery, mul ti pl e endocri ne
neopl asma, gastr oi nt esfi'nal cancers incl uding
stomach cancer, esophagealFcandad, small intestine
-er, Liver cancer, extra hepatic bile duct
cancer, gastrointesti nal carcinoi d tunmour, gall
bl ad&éns seﬂaﬁe@rfrorrg@ﬁlgtfmw cotefsfing @fideraliol, redkaiell. rgicynyl, haloalkyl,

ha )?%Fk Cy A %«Etepo%[@ferc clBSlQ;'/l ¥§@é(]|9e$18/ LRI aﬁata@(glcar{é‘fe%eycloalkenyl

cer cervi

aqvaremmr;zlam kyhaskg, habrocym@ﬂfy JalkyO aptaeli Setanersyelkyli anfilkenyl,
cg%%ﬁlg)/rlhete%rg%s F@ %gﬂ‘c %ail%ﬁsE&'éb%?é%aliéﬂ%@?gglgﬁsEét%roahylheteroalkyi

cahcer I ne sarcona
ham«txy]eclkydw@aléyls iatkoxyu di agpxpalafl, caﬂmyyrytanaj@frnyiqu alkynyloxy,

CHéﬁ%@%yyée%ergg Ecé\}kg,o%? %ﬁﬁ@ﬂgﬁéwrog@ gxarﬁgpﬁ . amino, alkylamino,

aylamasal agsncer, , mamhabmioaganc@OH alkoxycarbonyl,

alltgyragﬁrggg% on{ACl Udl%orr\ l Ctla'l ggpl?o%gyl eeh'&‘y?ﬂf:ﬂ&l %%u‘ﬁowl arglsulﬂnyl

| edk
drymgahbat, |&R5Iaad leem eachjcﬁ V\mn:fwana)cbafry@ubstdutbé@ketmsatuted with one

Ogﬁ‘éé’%ﬁc%sé'ﬂen?ﬁ |Q§(f<peﬁ1d%r§lcme?e|c%rdof% %C%,H{J c!)r?s%tﬁ{;no? halogen, =0,
=, SONde‘ﬂ@z i-0€}, udiOfg arpei aikiwplalgmb/lc hggbalﬂylohglgalkenyi haloalkynyl,
BUSEBE LD g B A SRR SNy, apy o
HyanReegr &ydm@aud/i,ngiksxyal dlkaghlkyl) mﬂ@xmlcealkoxm%m’qe@ﬁm | alkenyloxy,
b SR SEL i b RDDIE B O S cppnyion
dryﬁnhomrcmgnd@hemalalkﬂ Ceétlerdayymerrm,rylaﬁk@S(yr ehaired alkylammo,
RO, USSR SR, sty

a1eh eutomy), mnea;mlaammk;skm@an@é@)orﬁerm c8H| -SR°®, -OR’ and
cancer, soft tissue sarconmas such as chil dhood soft
Pssue’ sarcomga, adult soft tissue sarconm, Kaposi's
@@&'ednm, urinary system cancers including kidney

cancel,,. d ncet

canc “is Sﬁlfnfeldayngﬁ#?éoﬁaolug c%é& éﬁ]%I 8@%@%[ ﬁbg %yl’r?”éecpyl’ alkynyl

mcmu@rs hh]laalktmg/y beetercaityed bycldakie!, c onystnatkdsy!of hetrsocycloalkyl,
esen ntion ,

SIE3E oL, LBl S3aORSE, HUAERRRRSM, anva

Moalyl,alklyienal arylatiasylj ¢ anpdodkdiateroahger . BGErEgyeloaikylaeteroalkyl,

SPOSER P P LERLE ARG IO ey s,
;ﬂm)/l anﬁikmrdxphela%{ynybxgel ley ¢! gatptroma. h%eﬁceﬁlﬁawioxy aryloxy,

nr§§r&?)x§/ E\af}é%??%%xyren%mmgt egkyt?e}/mlﬁg npa%ﬁ]éja?fkyﬁ)f atcﬂgmmo arylamino,
phenoxy benzyloxy, COOH, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsuifonyl,
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,
haloalky!, haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
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35 solid tunors and henat ol ogi ¢ mal i gnanci es. ZSZQBRHChZOW7
March 2007 The conpounds nmay al so be used in the
treatment of a disorder involving, relating to or,

h@%%%‘ol@éi@&\yv\ﬂam r@éﬁb@@uh@r@gnhy&roiyta&yzoaaﬁo@eam@mlk@selkoxyaryl,

There are a nunber di sorders that have %
%Yﬁeé%@%ﬂ by dFeritsun t &YBYIRBdi at BogtkyIony,| ea§%’d? kenyloxy,

h@%&cy@?zﬁalk@&@ achbiidyeloMeRxHDAG gk Vi th&étér@adﬂ@ﬁm ﬂry!nlkyi,
to play a role in triggering di sease onset, or who
helprpnnapisylarasy RN o TGy A BN h GRHETGOpEmnoalky  arylamino,

salfctr@/}/la%ae@lfok%yf aﬂ?@ﬁw@dyﬂ@hﬂmo%@foﬁy Bhsesidar skadakhi £00H, -COR®,

?’/Cg e expected t be amenabl e to
-€ Qﬁheﬁﬁ‘ﬁﬁrNQ%ém€@§ﬁounds of the invention include
drke=fiol  owi ng but not linmted to: proliferative

di sorders (e . cancers); Neurodegenerative di sease

i ncl nwqumfm@tf@rgr@upm@ﬁ@@a@ Cpo@wmt%{maﬁé’ ora metal fon
séie\%@a%%m Panki psenrs Bysease. Al zheimer’s Disease,

Seizures, Striatonigral degeneration, Progressive
supr Zransl % are halsaye oreisresh e dtegniependgly rerigd from the group
gg&%tln@%fl i f@d%egysdﬂk}n%@s .cFamddral akple%nyleaklyr@ﬁ haloalkyl,

a Tour ette syndrone, Diff fuse Lewy dy di sease,
remtjfﬁ@ésu peloalianuksteraplkpal sycloahbk’ & cwaék@a&le heterocycloalkyl,
%ﬁl@élﬁg{ﬁaciryl NASEDLT RAGS, h%rbf%%ﬂbﬁ&ﬁf %lkoxyalkyl alkoxyaryl,
oSl S muscul ar atro
alwwroa@! scl@!k@yl@y wpaé*fmvlgﬁhu c F?Yﬁ“@“@iqxt’l aI cycloalkenyloxy,
&@réfd&%{%l?@&(&"y’ hEetd hibhiBerRioIPENt A5Bxy, ber%@ér&éw%xy arylalkyl,
Hereditary spastic parapl egi a,
@m@a@g!éylvearmawiw aR@inghyalbYames, $pramnse: aminoalkyl, arylamino,
%&@E lsglhf‘x as lsbl‘ﬂﬁ‘{g deQ\OQ_MQﬁyIZ dhiabat s alkoxyalkyl, -COOH

era Ive ses he E i ncl udi ng d aucorm,
ﬂ@}é)—ofpel ‘rﬂi‘ctﬁ%r a@ég%&%& on Rubeotic gl aucoms;

nf | amakefieq dloRPRRego @6‘%@55%?‘@1“@ SYAL SRR SHHR! Raloalky!,

i ncl udi ng Rheumat o

restrediaf t hr excioglkyly uv dwtarecyelplsri c afvi hr i *ﬁqf%foa@ af tcycloalkylalkyl,

m,

K PRk oA PR R BT b seas

i nfl tRor iy | b&n@nd@iﬂgé&?@edd&m thes group CepysiEng o alkyl, alkenyl,

e%/%?thﬂ%nbﬁk NGRA AT, cy Qoﬁp)ﬁt!%?ero&k%%ﬂl{/leg@l e @YIHA| WYBloalkylatkyl,
cl er osi s, 0Sl1 ng spon y ItIS

Wé&fb@ya\@@w'a@V‘o@m'ﬁlﬁv‘obﬁﬁmwla{fﬁ%@lﬁ’g@m c pain, Systemc

LUpUSE cﬁrFY"t RERARIRa4HHy | Qe%%@%efrdn'?"(@ ?}d’de c%ﬂgbtﬂ@e&e%lk§l alkenyl,
i nclu I ng cancer, p30r|aS|S r heuma arth

Peph brleg o dletaipaied. cre@'@almdp%p%@ioalkwoﬁw ha e%ecydoalky‘a'ky*
ﬁe@é}ba%'ark@atk@ gemwheteféﬁ%@@%m@nd denenti a;
Car diovascul ar seases i ncl ng heart failure,

r est drreBiRE aad @R’ ase eart baenearEl selerter fiom e grawaragsisting of: H,

#gé gt? glngr’(ﬁrhafldam{yp%'eﬁsfo%tc%loélkﬁrr%‘{;é@cy%lﬂﬂlkyl afyli heteroaryl,

I nf eét'i ous di seases i ncluding Funga
¢Y|q|f0ék£<‘t/'ﬁlbﬁshet%rQ@:W'OéM'@éfM’diﬂUE’IKAI brletrs/alipheterival

| nfeqtikq l%cte?r&ﬂlthé @rfo@&t:br%rk%ng §fUCh as Herpes Sinpl ex,
Pr ot ozoa ections, such as Malaria, 30 Leishnmania
i nfectiona)Tr ybaﬁbﬁo\%{ brucei infection,
Toxoplaan@ﬁé?@nd cocci diosi s and Fbenatopoietic

di sorders including thal assem a, anem a and sjckl e
cell anenmia. Cvy is Ci-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, =S, -CN, -NO,, -CF3, -OCF;, alkyl, alkenyl, alkynyl, haloalkyl,
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The hydr oxamate conpounds of the present invention
have the followi ng structure (1): 24 22 March 2007 3
x O IR 1" -1 .1--N 0 - N R Formul a
wher ei n apgm@3%e0ﬂ5$§$98ﬁ1thQQ%FE%%Lcoﬁggg@gﬂg ofycloalkenyl,
H, al kyl, hatekepybalal kyydrocyombibahkyl , aryihal petkekeny| , hydroxy,

het eroal kyl , cycl oal kyl, cycl oal kenyl

het er ocyc%%‘gf”k‘éﬁ(}’ Pﬁg{%* @&V%}%@?@QW%M glkgyyppteroaryl, alkenyloxy,
hetﬁrﬁﬁrrbkﬁﬁmﬁwpalk?@?ﬂMFQy,hngﬁsayﬁp@aykylaé%ykydoamybxy
aryl al ky et eroaryl al ky aryl al ken

cycl oal ky'REFEY YT np/{OX%reﬁvwévehaf&rq@yf%*% arylalkyl, heteroarylalkyl,
Eeg er OCyCh@/&d%%}lﬂxh,ﬁrﬁ:ﬁ@aﬂ}«fﬂflmnd}%t:iﬁir@iabyalhrEiﬁ?@k;ﬂ),adrkwmno, sulfonyl,
ydr oxy, ro , .al koxy, al koxyal. .

al koxyar y PV IcERy PRI TSN R 0UeT . RYETAT G -COOH.
het ler Fﬁyftl@wmw,pwmafm! Tm? -drétad aany! loxy,

aryl al kyl oxy, amno, a am no, am noal kyl , ‘

acyl ami no, aryFdﬁﬁﬁ%?mBEéHUgé9“5@#%9@8%§f§é50%5amw’Whm“"my
al koxycar benytiond aldsytlieai REE anhbosy hmores BLbRINWNts independently
al kyl sul fonyl, al kyl sul finyl, arylsulfonyl

y L /. o ~n :
aryi sul fi A§Ected FRMBE Graup n,s"smaofah%i%edyi-?i &8¢ Holbs-NO2; alkyl,
whi ch may alrexyBsWREhb tdhdetkyRimisdibst i tuted with one
or nore substituents independently selected fromthe

| P .
group consi sti RgSSEECIRATBERS 9P consssting e a singlgpbond, -O-, -S-, -
- F3, + OCB{0)- 215(0l,., -RIRERM(0)FRYNYBOIRF DAUTIC(O)- N(R®)SO--
hai oal kenyl , hal,oal kynyl, heteroal kyl, cycl oal kyl,
cycloalkeﬁ?@TNﬁ%f§“8€V§léalkyl, het er ocycl oal kenyl ,
aryl, heteroaryl, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl , al koxyaryl,, al koxyheteroaryl,
aIkenonx%? aFﬁ@h@F@%ﬁ, cycl oal kyl oxy,

cycl oal kepyepxy, heterocycl oal kyl oxy,
het er ocycl oal kenyl oxy | oxy, heteroaryl ox

Vo ary %;
aryl al kyl, het &¥darlyi %15@'F3’,’ arieakky PeR{pcyepaig, cycloalkyl, aryl,

al kyl am nayyiox@Cor! rid bty @i sohikly lmayabey bpinB®y substituted one or
sul fonyl, al kyl sul fonyl, aryl sulfaon aryi sul finyl

| v
ani nosul f 81Y% SUbsHYFo WFPG“QP'RWX%{?%% fromceygroup Xonsisting of:
- (O ORS, hacbp=0, SH, -crBRNG, -cER -0ard alld adeMyl; alRynyl, haloalkyl,
Rl=L; R2 is selected fromthe %roup conS|st|ng of : H1
hal ogen, &PRgiend| kefdipalkvayky njpteroafy] oalkgpalkyl,  cycloalkenyl,

hal oal kenykierdigtiesiRal kyhetereMelRdleky! , &yicl oableeny)l,  hydroxy,

het er oc)ldh?c?Jo&%lel, 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, alkoxyalkyl, -COOH,
C(O)OR®, -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; =0; =5; -CN;
-NO,; -CF3, -OCF;, alkyl, alkoxy, acylamino and alkylamino;

W is selected from the group consisting of a single bond, -O-, -S-, -
S(0)-, -8(0)-, -N(R%)-, -C(ON(R®)-, -SON(R®)-, N(R*)C(O)-, N(R*)SO»-,
and —N(R%)-C(O)-N(R")-;
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het erocycl oal kenyl, aryl, heteroaryl,

cycl oal kyl al kyl, heterocycl oal kyl al kyl, aryl al kyl, 25
het er oaryl al kyl , aryl al kenyl, cycl oal kyl het er oal kyl ,
heterocycbpalkyﬁhe@hﬁﬁaMkyl, het er oar yl het er oal kyl ,

aryl het er\%ﬁ\l key hydr oxy, hydroxyal kyl, al koxy,
al koxyal ky %I koxyaryl, al kenyl oxy, al kynyl oxy,

cycloalkyIoxy,G@eﬁehamycﬂgalxyhowyw,hf@kmx@quw,cydoakw,anm

gretnieggglr i%&%&é@?{%},ﬂ?l k’!! grﬁ(%f)faw.ﬁg%ay%{ﬁét%?eﬂpsubstituted one or

benzyl OXymofm:rbsttalehQXMdaTebdﬂytly s@éd’(@d &ninnibe agrbgnybysisting of:

sul fonyl ,
aryl sul foH gq fd’\hy 8. ah‘F }f Oﬂ%ﬂ alkgpd aliygy, haloalky,

acyl , eaChaIOélk&Wt ch Hmyall»@eyl unSeﬁbBiaiktyUt edydoalkyl,  cycloalkenyl,

substitut dW|t or_ nore stituents

i ndepende ?tﬁ})%giﬁg‘éﬁed '?eli%?ﬁycfé)ﬁ% e oup™ ¥ons"EETR L of - ydroxy.
hal ogen, ‘ﬁ@iroxy%lkyk @N.oxy M%xyal@FSalkox@EB,alkak;kwteroaryl alkenyloxy,
al kenyl k 0

hal oal kynﬁlkyl)(}ﬁé&yer odl ng}?a}kyl%%:l o&yawﬂk &&(Yoal Qgtﬁrcicycloalkyloxy,
het er OCyCh@@H@ya@aiQ&yggy Mar/ ey, 2®@t-éroaryloxy arylalkyl, heteroarylaiky!

E%fgg%f :@&ae!l kyiqx&oqpa% Zéllg&%e)rgqe [@Sgﬁa%gpk%%vgglgy arylamino, sulfonyl,

al koxyhet gg@istny!, ahkemyhy®xaminedtymy| @xiioalkyl, alkoxyalkyl, -COOH,
cycl oal kyl ox?/ 5(:y(:l osaléﬁ_z {?px R5 get erocycl oai kyl oxy,
het er ocycl8RIWRn{t Ry ; § Al @éYoaronxy,
aryl al kyl , hetTe,g@any a3l kyil 5; ar yI al kyl oxy, am no,
am no,

al kyl am no, mn

sul tonyl, al ky%é\éﬁlsﬂ?ﬁg?p?mﬁ}‘g d@ﬁ??’&'nﬁﬁf r?o%rﬁﬁﬁ? BRI 'O; S -
ami noal kylg, | keyyal KyRS) @@)\l R CORE,N(R* G QFORHD)-, N(R*)SO,
-SH, - SR6, ? 3 X?SKM%% &2 L; R IS selected
fromthe @P%UH F&(?)rq'é Skl d of H C, 06 al kyl, and

acyl; or a netal ion selected from sodi um cal ci um
magnesi um 10 X and Y are the sane or different and

are |ndep@ﬁdenery\géfected fromthe group consisting

of : H, hal ogen}'z6N.? arb@R, sanfdhad,diffe@cE3nd aldkydndently selected from
al kenyl , al k al oa

, _hal oal kenyl .
hal oal kynﬁ1 ghéwrWB‘F'RWayybéﬁﬂt‘ﬁ'éﬁ”P@Pg&‘&é%‘? 825 R eWy ie substituents
het er ocyclig@lpkidently Bt &EORYG |tt€@¢rb&;ﬂ&dnsnsamg/bf halogen; ~O =S; -CN:

het er oaryl , hydrox ydr oxyal k
al koxyal kyNO ZaTCiféx?)zﬁplaﬂ(yi a %&W&f@f‘%ﬂ%/fa@'”o’

al kenyl oxy, al kynydemesad feyeineajdip @xyisting of a smgle bond, -O-, -S-, -

et or ocy ol STk N gy ey SPRIFyoRFICIOF NRYSOx

aryl al kyl ,andhe\t(g?’)qqoytqq:k Ryl , ar yI ai kyl oxy, am no,

B R

n@s?blg()é}/clo JKO(XN@J kytbrocy (8, an@( KJtedsyl, -2Clby!, h@Hparylalkyl
NR R6; R4 is selected fromthe group

é%%‘%yi‘:tl ng of: H, alkyl, alkenyl, alkynyl, haloal kyl,

20 het ¢y @ad dedd fforﬁYGﬂ-iPaUl’de?Hz h@He@ch)c Loal kydlqall@r yaheubstetuted or
het er oar yl

gq&k%,s[tté![tqu|W|thh§%/eglrc>ggt}n§ L\%Lk Lgﬁ hg@g{)gﬂc egtllyoaslekexteg ké{m the group
consisting of C4-Cy4 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.
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Each R5 is independently selected fromthe group
consisting of: al kyl, alkenyl, alkynyl, haloal kyl,
het er oal kyl , cycl oal kyl, heterocycl oal kyl, aryl,
heteroaryl, cycloal kylal kyl, heterocycloal kyl al kyl,
Hﬁ? larl’eﬁdesﬁ?tls%lgﬂr?ea%l%rg" kﬁfr‘om%dor‘?’&ﬁ’rlea 25 Each R6 is

e I éct fromthe group consisting of:
aIkyI alkenyl al kynyl , hal oal kyl, heteroal kyl,

'AI%Q/(C Oaz%;r}é&:s bi’ er% gfraoﬁ%g;!) Qe%rl&'c{ & S%%t or B%ﬂ%ﬁ&%!ﬁéhatlc hydrocarbon

a erocyc , yl al k%
grduet 6re€mmyj/ a Ey{&araatﬂ(y!acmre p@@r@bm Caﬁd ﬂgﬂ ar,n@ste;g@ rably C4-Cs

i nde endentl fr.o S Hag of C. alkyl
unlgss Aiagyse Eﬁg%gl?iycgnfygﬂn{aﬁ% a5, éﬁ’t %ﬁﬁ‘ek't)rgb%a ﬁ s alky
sulyinlenalikyde methﬂrexbyﬁcm@aipklyE prcavryym -buhbtseEBHbY I butyébexy‘ and

cl oal kyl al kyl , heterocycl oal kyl al kyl, aryl al kyl,
th%%?er oaryl al kyl and acyl; L is select ed from the
group consisting of: a) L=Cy-L'-WWerein Cy is

Algg}arl%gl kgr;f:l%d%si, atfoth %‘ﬁéﬁéw%‘?h& r gﬁ%ch%@(bllé%lmo unless  specified.

eteroaryl any of
"M Uy | reyo" bﬁeampta -aitadAly! solys t'Dialylethinei eesps lkyl), group, in

%%ﬁéet; 'g egéti%feflngig?e ggoevﬁt +I¥eoéﬁ®l g&hs%’éréﬁwcgtgé@y! group.

- OCF3, al kyl, al kenyl, al kynyl, hal oal kyl, 26 22

Mar ch 2007 h al ken
A Bt SRS LBy ppasbne. iono-
nﬂ@ﬁaﬂb&ﬁé’a}ﬂs@bhﬁpyﬂf foranyd aryhﬁﬁerdnanyammhy@ne@m group of formula
roxya

k alkoxyalkyl al koxyaryl ,

ﬁ@(%%d%? fjgfmgﬁpgrﬁyq oxy, al kynyl oxy,
cycloalkyloxy, cycloalkenvloxy, het er ocycl oal kyl oxy,

het er ocycl oal kenyl ox Y, 0XY g bed herein.
AéYyI”?ﬂaR‘gIa” ﬁlﬁ’ (S((y%alg up) i? B%( ars %{y?ﬁ?«ﬁfpy!s gér(nlers]%n ©
E@n@és&ff rﬂcﬂqmcl@iéyéwﬂgl ROg bamombéhkyilkyl @pyp @nﬁrﬁf@rably a C4-Cs alkyl

ul fonyl, aikylsulfonyl, arylsulfonyl,

gfawm nosul fonyl, ami noal kyI al koxyal kyI - COON,

-C(OOR, -CCRS -SH, -SR6, -OR6 and acyl. L' is

sel ected fromt ro ISt f = k¥ kentaining at
RO TP PO Gl O S SL P B eoga P Gy Gantaiing
neaarcﬁnes;{ah@mctatmntmb:ech@pemdemmno;n m@ebee@w@htfqr GrAnched preferably

hagqrn%E Onsrl!t)(%{(%%%gcylog?napr&gr%glxd ﬁ)on %swh‘%t preferably 2-6

aﬁ@érﬁ@to&@ frr tvan dHae. gihe upowomsy wnﬁag\ @fplL@algy AgfebloRends in the

ngrg@&RRaﬁg?r}d’ tfﬁ(%ge%( 6§ 9@%{3@&“&5@3@%%@ 2%@3&@)Ex’emp!ary alkenyl

grobb RudE(H aik( L Bited to, ethenyl and propenyl.

"Alkoxy" refers to an —O-alkyl group in which alkyl is defined herein. Preferably the alkoxy

is a C-Csalkoxy. Examples include, but are not limited to, methoxy and ethoxy.

"Alkenyloxy" refers to an -O- alkeny! group in which alkenyl is as defined herein. Preferred

alkenyloxy groups are C4-Cg alkenyloxy groups.

"Alkynyloxy" refers to an —O-alkynyl group in which alkynyl is as defined herein. Preferred

alkynyloxy groups are C4-Ce alkynyloxy groups.
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b) L=Cy-L'-WL2 Werein, Cy is Cl-Cl5 al kyl,
am noal kyl, heterocycl oal kyl, cycloal kyl, aryl, 20
aryl oxy or heteroaryl any of which may be opti onal
"rératigdarti /& deforseo en ~Cid)-@-adubabilk NeHtia) @'hbdéﬁp%‘é"éﬁ?@ pgrem The

lected fr
algﬁgg@l@\l’is P ’aElpcj&_%%ép g?g?%%y?)gangﬁekse}@Fjbgg?{]&rﬁ?f)hmlted to,

mbaogadakyhyl arbalttealdeemylyl. hal oal kynyl , het eroal kyl
cycl oal kyl, cycl oal kenyl heterocycloalkyl
heterocycloalkenyl aryl, heteroaryl, hydrox 25
/WEDWWHM@WS aalHOkylkyladrkaxipatkigh alkal lkodeydefijied above. The alkyl
oxyhet er oar y e 0

oE Moy L5 AT RLD e RRE YRV graups nsiude. but no

ied et oeyeleafikeayd ekyvisuldnyl oxy, heteroaryl oxy, ’
aryl al kyl, heteroarylal kyl, arylalkyl oxy, am no,

al kyl am no, acyl am no, am noal kyl, aryl am no,
"k iSuroml’ refead kyh s8(d) Qalyj/l grapyih gxm:dh(mw is as defined above. The alkyl

am nosu nyl m_noal k I
g@(dé)ame%era%@&gr?} %{&(y)' an?@%an géé ﬁut ncﬁ%a_%% toﬁgethyisulfonyl

aﬂd! eth @gfo&gu_rre or different and independently Cl-C5
al kyl, which may be optionally substituted with one
or nDre substituents independently selected fromthe

"/@lkwpas?@@ﬁdu&tdr I‘;’blrt of a gl‘wb(mmns ar@jipt=8¢ hy@N;arbon\mup containing a

xS a e Bl i By bR B 00, AR 0 8
2314n@érﬁorb@lﬂﬂns -iere prbferably 8(1@) egrberb @@ n trN( #gyn,  preferably 2-6

C@N@@ga)tor@c( bt‘nm(c%la) xerép}é%f N r%%@%% ()!(];{) AoFited t&Mhyny! and

pkatfyl( CH2) m W \Wherein, Cy is C -Cs al kyl,

am noal kyl, heterocyci oal kyl, cycloal kyf, aryl,

aryl oxy or heteroaryl, any of whi ch may be optionall
"Bubsiidodsieenwnefas (& aml@!&mbstarbure,rhtgsoupn@e\p@n@@leaynno is as
Céengftegefron1the group consisting of: hal ogen, =0,

legned @Qve- NOR, - CF3, - OCF3, al kyl , al kenyl, al kynyl,
hal oal kyl , hal oal kenyl hanaIkynyI het er oal kyl ,

"&égllggl%él;éfga ﬁgql,]g?tlubag?cipr pﬁ O%trﬁy?éco%%%lc&chc or fused or spiro
db%p@?éy%bﬁb)ébycls’ilpi@mblyaidnm kg, 3a10kax§@tpcy1$ per ring, such as

| k h
Sgeremmprsny ersilEd by PRBIB g s pectee

The above discussion of alkyl and cycloalkyl substituents also applies to the alkyl portions
of other substituents, such as without limitation, alkoxy, alkyl amines, alkyl ketones,

arylalkyl, heteroarylalkyl, alkylsulfonyl and alky! ester substituents and the like.

"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in which the cycloalkyl and alkyl moieties
are as previously described. Exemplary monocycloalkylalkyl groups include

cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl and cylcoheptylmethyl.

"Heterocycloalkyl" refers to a ring containing from at least one heteroatom selected from
nitrogen, sulfur, oxygen, preferably from 1 to 3 heteroatoms. Each ring is preferably from 3
to 4 membered, more preferably 4 to 7 membered. Examples of suitable heterocycloalkyl

substituents include pyrrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl, piperidyl, piperazyl,
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het er ocycl oal kenyl oxy, aryl oxy, heteroaryl oxy,

aryl al kyl, heteroarylal kyl, arylalkyl oxy, am no,

al kyl am no, acyl am no, am noal kyl, aryl am no,
tegrah fcooyyhanyl, ahwmhrumbawa,za;mnyl dut fm@wane 1,4-0xazepane, and 1,4-
o2 nosul fonyl, am noal kyl, al koxyal kyl, - COOH,

%? . _COR5, -SH, -SR6, -OR6and acyl: rnis 0, 1,

2, 3, 4 or 5 Wis selected fromthe group consisting

%{f@%@f’cﬁo%%&%%?fﬁgtyoa hetg%ﬁm(l%@( QZ ﬁf&g@%ﬁ@ove but containing at
leNERMNES02ble boahd - N(R9) - C(O) - N(R19)-; 2n d) L =L'-WL2

L' and L° are the sane or different and i ndependently
selected from C1-C5 al kyl, which may be optionally
Mb@t&cﬁaﬂl@ﬁalk@he reﬂersrmroe s ubsterdayelnalsyl-aikydepeneemt | yhich  the

hg_tgroec%f%; kyl romt hﬁ%gg cong St ésngp%v otég?(l %%gafbedfo' Exemplary

hat@;dcammlqﬂallqm kyI agionps 25 Mbluée sel e- @ﬁamydmfuwhreethyi (2-

f | e bond, -O- 5-, - §(O
te(:ﬂ@?tsfr%t?nourzf\ly egﬁP C?O?II\I?gRQ)e O?SOZN(RQ)- (O-

N(R9) (O -, N(R9)SC2-, and -N(R9)-C(O)-N(RLO)-; R9

R e 1S B 75 Y B0 rvpbtpvnn o

t@y&lcambksllmor%r@srdmft Blt@OQ@Itdmad kythe canipl pnéet ewoapfyhich is a

%/cggcltngge{ercgﬁ:fe @1@ y&)alépééhz[{ ‘?nd a e\(claeé,lkyéinsé%]de alkyl ethers,

sé&ﬁwld@@alﬁykemwsmb&nmhw etﬁyI@nlfld&Jbsdi ietiked wi th one or

nore substituents independently selected fromthe

group consisting of C3-C4 alkyl; or a

"pRyRrazec gl p oabhy caeappipbletsal)tant heoeafy. sub8Butds musedyclic, or

f&%gz%)[}{:y(féﬁtar@ﬁart{g url)SUb : Ighg;; ugwﬁg‘talv[pégﬁ{; 8 og]%rtﬁat dre aiPcarbon)

p%f@l@@zgefavm@&o&% k@nmtcﬁwaer rihga Eegeplés bfeanylegreumﬁnc!ude phenyl,
chl ori ne ne, brom

e or.i.odin
”@P’E}[Dﬁ 6‘?d H‘gr lkf«am(n gng?pélagallpesfugggutfag pg?hg )Fs?té%ated géycﬂc aromatic
cbfb@ﬁ;@dn@dmoaslty mhm.ma fm}/\dmweadi Iacm.7 ézsrcigalk:)u pr Cpr efadragdehyl goup are
efera '
ﬁﬁegft%geélgﬁrﬁo \é)rmcg CY‘UHP%%@“’& ﬁ‘é%vﬁs tgtr%rgfi o&aglgxyég,g?&*gl or indanyl.
Tediahabtoap sidyaeghbstantdd by anchrebrEsui@sitehkybups.
substituents include nethyl, ethyl, n-propyl,
2-propyl, n-butyl, sec-butyl, t-butyl, hexyl, and
"Arylalkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are as previously

described. Exemplary arylalkenyl groups include phenylallyl.

"Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moieties are as
previously described. Preferred arylalkyl groups contains a Cy.s alkyl moiety. Exemplary

arylalkyl groups include benzyl, phenethyl and naphthelenemethyl.

"Cycloalkenyl" means an optionally substituted non-aromatic monocyclic or multicyclic ring
system containing at least one carbon-carbon double bond and preferably having from 5-
10 carbon atoms per ring. Exemplary monocyclic cycloalkenyl rings include cyclopentenyl,
cyclohexenyl or cycloheptenyl. The cycloalkenyl group may be substituted by one or more

substituent groups.
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the like. 10 "Al kyl am no" includes both

rmri oal kyl am no and di al kyI am' no unl ess speci fied.
"Monoal kyl am no" nmeans a -

;quraark/w BATHGC AEAPIYCKClc N@élf‘kﬁﬂd) Qol@%&“:p arptﬁ\atlcwpl gaﬁocycie (ring
?Lf ng, 8! &%ﬁeréb& ﬁ%x%fa' ped 'ﬁ%@%\f%roﬁﬁﬁl@ ahéﬁyzbntgrnm@pomes or more
pr

ef era al kyl rou

hbt@td@tqmm]@eigq-tgqi A5, &hadi a}’xﬂ %hﬁ@rqﬁgﬂq stltuen(%s mc?u%e furyl,
thsfé%\sf ;&5“_%% é}%lelanézro)@ A9 MBRNSIcA FRANP pfrirfigineulsaxazolyl,
| -

I am no neans a group of fornula
pprariyk )idite, \Nh@zr!@ldaiw ang tslikgef i ned herein, "Aryl"

nmeans an al kyl - CO- group in which the al kyI group is

as descri bed herein. nEIes of acyl includ %ﬁhy
*aaftdrolaemwlmeaﬁh@ retdcgdrgHiolp OV Ny EsEr AP PrRNCENE Y moteties

i i@/ ;Bre\éigl?sl 5 &% Roed. P}é‘fﬁr% het: §ar9!%FWiFQb&[pst@ﬁﬁam<ﬁ lodver alkyl moiety.

eno es an a y rocarbon group
Eﬁembhnﬂwmgoavbmvﬁﬁguwoméﬂ@éWb@%méﬁVbon doubl e bond

and which may be straight or branched preferably

havi ng 2-14 carbon atons, nore preferabl 2 12 carbo
“adveaTEalkyitoss apyrefie g URiess 2EecuEd GREEH %‘ﬁh@tﬁehyd"oca’bon
chain.. The grq | Wothe chain, more
9[5%%@“‘? may Be st s'ﬂB %f b‘?%rﬂﬁw% Radn CIPH%@ da?bbn@ftorﬂ@

n an orientation about
pegiefablysl tlomjenmmh ps Bedryl, EthyE)pé@ﬁyi argroay ;@éﬁ?propyl or butyl (n-

“%ygb%ﬁw%fq%@&gbo‘&y are not limted to, ethenyl and

refers to an -0-al kyl group in
whi ch al kyl is defined herein. Preferably the al koxy

gﬁ{rr?%%! tca%' wcﬁ er?%erJ:h}(%ang%]@@ﬂH!ﬁb%dﬂ)d&ﬁs Q%W%BQanthm Formula

hox nyl oxy" refers
It thead is Oshoah k@rt;elnzngmdmpia mgmys{cﬁnaw‘wmﬁh@ dinggsystem, there are

%%fttt%eglfa I%grﬁﬂ)n% ati el 8L r@dg%@f Aﬁi%&&ﬂ%sgih%@ﬁ* ofif &mulae |1, la, and

oxXy rou 5 refers to an
Ib Ohalekiy layl’qureaxmt fom ammmbenapﬂ@rnymd:p gnogsgy gbsnig@ighe ring positions.

ﬂ]s{(%gﬁr o%p%gf rs/ be%gﬁggdwg)?y%&r l(')l'@ﬁ lﬁ‘%@ggb)? ggrugs contalnlng a
thyefeasid avicor sal(de)ivatiysadfiopth gcpl@wplchﬁvr\%,hwﬁo Fq@,yvo&lxl prov1de the
%id cdogrf\olﬁ }éylnh%rﬁé rémbéx‘r:nenfojes ad 19%’0 étz REeherabkiedio the ring

group ut not limted
pazition nmh@xmalkjd@rwgrom]aucémmm@@apbWCH@ or an alkenyl group such

%% % &’re}/errefjrb%ggg‘nsafor a%a@%_rﬁé‘rl\t heg{c%lpmbx@ty%é ¢ 5- and 6-ring

above group i s
postfoesably a C1 C6 al kyl group. Exenpl ary
al kyl sul tinyl groups include, but not |imted to,
nmet hyl sul finyl and et hyl sul finy! "Al kyl sul fonyl" ‘
It &f erderdtancathatSe @) dada kyd fagilpabCamPahic kY P '.aée iggmeric forms

d%@g%gﬁ(a%}?e%’o‘?sﬁé?? @héﬂf'omeF @B@H\Qré %n@@@&ﬂétﬁbélysoaners in "E" or

I'es i nclude, but not limted
to cmdmyétsuéifsmmdr or amdxtenelw Esqmpfzdﬁ@mers It is also understood that some

isomeric forms such as diastereomers, enantiomers, and geometrical isomers can be

separated by physical and/or chemical methods and by those skilled in the art.

Some of the compounds of the disclosed embodiments may exist as single stereoisomers,
racemates, and/or mixtures of enantiomers and Jor diastereomers. All such single
stereoisomers, racemates and mixtures thereof are intended to be within the scope of the

subject matter described and claimed.
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"Al kynyl as a group or part of a group means an
al i phati c hydrocarbon group containing a
carbon-carbon trip

fra
GPB G REE R 8118r BT i CREF'Y PORR® JDNA e BRI oo wel as
uﬁ&&\@ed féﬂﬂ@oﬁh@%@ﬁw@@ur}ds%ﬁa& eadnbronnad pakidencdrhigounds having the

TERGHDI OO PGB PHETE “BlA° Ror P THTEEd T8

et hynyl and propynyl. Alkylan1nocarbony' refers to

an al kyl ar ni no-car bony| | am n .

I gddi Q@yabf:@rﬁwn%&wey%%w gﬁ*vﬁyﬁm@ 8%&‘”%98”@00* tRe various
e%‘bb‘lrn%h%qn@ud&ﬁfatrm%éu}lcaﬁ‘@teb‘ffe@ta@% saﬂf@%@d/r@bst anokctvasedabolites
or spiro %ﬁ¥c ic, carbocycle pref er?

Oéétmhaqompﬁgndﬁr @W‘Ba‘?ué%ﬁ‘%@ﬁ%@pﬁ?@}e $RgG! S%ﬁé‘?@%\bﬁ“t%

cycl opropyl. cycl obutyl, cyclopentyl cyclohexyl and

the |ike, unless othervvlses eci % The abov

T@ps@ugy%ﬁmﬁceg,ogw aa?ﬁﬂ)t%ﬁ%ﬁéq K er%lﬁ%sgﬁltﬁ el r‘g,‘?aéﬂe dhe desired

da‘?sac‘hﬁtyt be tid i@bbv@@éﬁﬁf@ﬂscon@ouﬁﬁ@eéncﬁ Ui det pﬁmtr@ceutscaliy
such as without Iimtation, alkoxy, alky

aqFep)ablk eacshesiditionr sAlta) RYd baﬁ%t%@ﬁyﬁa SkﬁU'mD'e pharmaceutically
ﬁ%k%}%ﬁbﬁé‘lafcﬂnyédit%ﬂdsﬁlsKylco%bﬁﬁdsséfbs&hﬁﬁéen%yam pfdib@red from an

cl oal kyl " means a Cycl oal kyl - al g
iprpRIic #¢d ahireh ag ﬁ@aeyactgaﬁkzgmpl%@f saptwrprqgmc&qdégr Bydgochloric,
Qfuky %Mﬁj gHﬁ 5&5' R§FopBEHBEAE Yicids may be selected from aliphatic,

nonocyc groups i nCl ude
qyyiga!@pamyqr(pm@q@y|hete53gyplt§p@qﬁ cyqy%{aﬁq”sulfomc classes of organic acids,

é@%}%g%Wh a{?ilforﬁr&d aEMCOBERAY! SRERAX! glycolic, glucomc lactlc malic,

erocyc refers to a ring containin
(aarlcem i ofvenarier erabia, o et Wetied 2DH TS ﬁv*f%bgeg @Hafmaceutfca“v

aé%pgt%!e b%§é/ %@@tlorpEﬁfseéfa@niboﬁﬁd%”bflﬁrﬁxu% hpten® Atk salts made

preferably from3 to 4 nenbered, nore
fmneftt@mgbﬁydmmt BOIASHEDEREESIUEX SABIES alymigying &gl @nc, and organic

&h a td t | Bkj esipholine. Oth
Jfgg%r %&%r o'r%ulr)#éx%mtﬁégihsygﬁjg%gh%giﬂfaﬁ%amémer| gy)lp ofne. Ofher

epqap@iﬂazyqf ORENE2 P CBr20@TMANENT aﬁﬁ}ér OBW%'WW Ysalts such as
t?iﬁ&h%bﬁ%n%r@sg %Qé%sd dd i %@.pﬁﬂ:ﬂ,as salts with glycine and

oxazepane, and 1,4- oxathi apan
Arpietner 6§9|@q>r@é|arp{@rmatton rO@f RaEmpgsu C%‘ét%%?@? osg't:fqun e found in

ﬁ&ﬁgﬁﬂohﬁ%m%u?é& CRIEA Nighg Edttion Wh&aﬁbbl@ﬂlﬁg drubksston, PA
terocycl oal kyl al kyl " refer's

H¥0elndby ehssatflageotaltha) |areg§qyg§) i i uwlﬁrﬁtﬁoq H)é those skilled in the art that
tﬂ@%ﬁ%ﬁtﬁ%? 9@25&65 Qé%t@éﬂ@§altma?'ék|§ﬁn @ﬁt@r%crpét@Mh@@l‘SdOWmorphlc

descri het er ocycl oal kvl al k

forras, Lalieof( \Qbrpl@tqrgpfy@}d@m}pwe) wét@im}he SEgRe @‘O}ne gresent invention and

&g%&@@%g%ggglofuranyl)nethyl "Het eroal kyl" refers to
a straight- or branched- chai n al kyl group preferably

having from2 to 14 carbons, nore preferably 2 to 10
&, 08Bg! Relhea EHRPHundONGCIOfs cEHPnf/&’ti@lE M8 byl Betabolic means (e.g. by

hydrolysis, reduction or oxidation) to a compound of formula |. For example an ester
prodrug of a compound of formula | containing a hydroxyl group may be convertible by
hydrolysis in vivo to the parent molecule. Suitable esters of compounds of formula (1)
containing a hydroxyl group, are for example acetates, citrates, lactates, tartrates,
malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates,
methylene-bis-B-hydroxynaphthoates, gestisates, isethionates, di-p-toluoyltartrates,

methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,
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het eroatom sel ected fromS, 0, and N. Exenplary

het eroal kyl s i nclude al kyl ethers, 15 secondary and
tertiary al kyl am nes, alkyl sulfides, and the IliKke.
cyomhyky sm}aa\awsoupd oquipEaEt /®sf a\o@\eomad@@otaese%wl) pggsirug of a
;it>| g\ gc{f lféé S%?[S Riﬁgar ocy gréu%) mgy be cHrcf\?e%bie by hydrolysis in

ring structu
vi hca\m g pirag radiodse. t(Ea&mde@oﬁMterca’pbmg} ar@tr@cerdgmr@ed by F. J.

GRS OHERET BRanyTo e R ont nyt, and The Iike

(ii) an optionally substituted partially saturated

Pm@ﬁ@,}-ﬁb%ﬁﬁ&ﬁ% e&@ﬁ?ﬁ@gﬁ%{@csc ar\y%gea%y (gya\g@le% éfre]l H@YI or less.

group are fused together to forma cyclic structure,

Agig;}?strgﬁg{]gft ({pggr})%gégg\ggg% i fvnmuéquden%p@or | debg(yelm'y of Thheeaccepted
modBs fdrtdhenk) Q:anM@tfiatIOE%chai|o@élkcﬁ?ﬂ¥ctal ﬂiﬁam$aawmeral administration
aryl -al kenyl - group in which the ar

Se@ pY éq)cht:@p(yjs %@WF% mﬁg\éerpﬁp%“ag)g éﬂtggxggrml@é tgs inj §it&ion can

bé rb@MQ%r {/IQ %bh&ﬁ\t Rh WhﬂicthhfusnoﬁrWeaédWé coﬂmns tsatlypscally included
aryl - %rou in which the ar and a

DTS e S LT PO UL P BN it LYt o delver 0

tH Bblaﬁé%yla @5@5&%0@@”%&1&&&8%&@ Inaldeplis F@htﬁioyments the inhibitor
enplary 30 aryl al k%é groups i ncl ude

cgm@wéldhmayawd Sﬁ'ﬁﬁmewe KetretR{A tox'h%lfﬁ%ﬁ%&eqvﬂj‘tfﬁrah%ﬁg“s €9
cBReePRIstONEs! Va s sdrinbiiegsl non-aromatic monocyclic or
multicyclic ring systemcontaining at |east one

car bon- carbon doubl e bond and preferably having from

L CaE RO LBt M BeRRlivd IaRBunEX@Mh&tyeN@RY@ltT ¢s an amount
§cloalkenyl rings include cyclopenten
se

elrohisxefigat terelsrll Shegsirehyinicaheseie |"6‘aﬁf%éﬁ‘iy? agKyipean be
AARhiDE e lt’rbér‘ié buhed LmiRBeatieks. Wr@fecw&)@ﬁcbdmm@/p!caliy sufficient to
gr oups. 22 March 2007 Het ero
pﬁﬁﬁ@cwﬁli%ate @ﬁa@l@ge@veﬁéc );erdg@ngﬁ%r@ﬁon of the diease state.
heterocycle (ring structure preferably having a 5 to
7 menber aromatic ring containing one o ¢ q
ineisies 4 erRPCYRRTEL B8 YEOIINDCD RS SEMITERER any form or mode

WIREhQ@SsMthe SRS U WA SilabRC | ardesididE Y the eIrthbeiﬂalda,rlng formulations
pyrrole, pyrazole, triazole, thi a ol e,

Cﬁ?rrﬁé‘i"ﬁese'Wrtf“?nde?é fo"”é@ﬁngB‘P 369‘ ﬁ dFPﬁj}ﬁ'”@ upon the

d%%@%fa%%gﬁér%ﬂc@mh& B@mbd)dﬁ@ se\ebl%ﬁeﬂw@@bb{dilﬁirkmlbe trepas the stage
het er oaryi - al ky oup in ich the hetergﬁy ¢ QH der t

cé|tW@poqqdﬁp@ttc a8 trea}eg aég cmeé\;plswt )9"@%%56‘1"]08%(1 refer the reader to

F@{n%?ﬁﬁ@ﬁhﬂﬁ\%@étﬁ@éll&lc@n&@ 19" BURSH, K BUBlisAing@RE(1990) for further

noi ety Exenpl ary heteroarylalkyl gr oups
*ﬂhﬁﬁ%@é pyridylmethyl. U "Lower alkyl" as a group
nmeans unl ess otherw se specified, an aliphatic

hydr ocar b whi ch be st ht b ed
T%ré,cqﬁ@oo;gnggofg%égp:rjwﬁt I@?f@ﬁ,gﬁ?/cg]n Stk %ﬁre %(Prgr &N r%he form of a

;i%%@ée@héay cémb@sxt‘?oncw QRSN BUe r\}vttﬁSa l’[KBértheutetalh)ybcceptable carrier,
propy pyrl or isopropyl) or but g

diluent or exuplent he compounds oOf the mventson whn effective themselves, are
typically formulated and administered in the form of their pharmaceutically acceptable
salts as these forms are typically more stable, more easily crystallised and have increased

solubility.
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butyl, isobutyl or tertiary-butyl). 15 In Formula I,
as well as in Fornulae |la-1b defining sub-sets of
conmpounds wi t hi n For mul 1 there is shown a . -
T RSP 6t TR < din s R i o TR Gyt ggmpositons

whiberaee &fr&xuiasadib@ddehdhh@blneth@@S'slt’eidomsdeabf t‘ahleméfraﬁ}n, Bs such in a

d 7-ri sitions. In eq ch of For
B EredeB? e oRariunBHE FBr b B PRt freergrecyia “Ehposiion
m@i@ddg@ domipetiyd @‘thBm&Ian ahbe pghiagadeosdally ecteptaB@ cBhies, diluent or

(S5HS LS B B PLONOG By BULys e, L o

derivatives of such acid which when hydrol yzed woul d

ThE Béé%&ﬁmhé‘%f th@%\ghﬁonnrﬂ%fbé(Hsééjnorsa%ﬂﬁmﬁgﬁée% H&ﬂﬁlﬁatkh%th one or
acidic noiety nmay be attached t rin posi t
moh':r alsiffonandrad ky e erggeloup tsuateulis deugkor b{DACGHz@m.drugs and/or
I keny, - efe
R
rr_@mamd Bha cmgaonzstsm_aslbeladnmme@diirsthﬂmaamesfpamdatmair in separate
fo'rrﬂﬁlla{i'&%(.jlf lfagmfhﬂ?eréc?m sleéar%{e fé e?n%ﬂgﬁweocfo ﬁgﬂmjsloqtrle ifetion may
I'soneri"c forms ~including er eol sor
beaaministared sequ’eaﬁﬂiiwnesimpltzamdusgsewmemelodwr diwdeers in
"E'" or "Z" configurational isonmer or a mxture of E
and Z isoners. It is also understood that sonme 30
Phsormeeutcaf conpositiols ad  thiasihemdomefos, pamatetdl omgcon comprise
p ar{rdn/ageeu%gﬁ é/Hagalptab ngeéie gﬁae%x g@ggﬁe% b%)ltﬂtox:f‘ ' glgﬂ)ersions,
segpensiGomer afmdidiensc espezinds scbérs!dz rt@vxdescfomsr@donstxtutlon mto sterile
m}en‘gg)?,?a @nong )9 gx :Sé% a8é§ t&gt gﬁ%fﬁﬁ:{xg% fegrﬁ;r gft?ble aqueous and
noh St @rsecimes’s,. dlIAbrI\tsssmNenESI mgAee:cleSEmmder\mierseﬂemsl polyols (such
a y%grﬁ?ﬁ epﬁ%payrsi]egné—;B@yc#J Qanygtihy?eng ycct%{ anfj?tég r?g S g?\g blagable gwlxtures
tl”@alrea]f nedietaBR 22 (vacichs 2007 oﬁ)Addd tinjeciathlé yrodRar estbra duch s ethyl

{gggeeﬂﬁrsogF tgvc,rear be mgp?ata e CerQerﬁlgsg’)pilt}?%s% fac%ﬁw llnatena!s
shar HBIllac:’[HﬂT;lmjdGE cenpewnds dﬂathenrgeqtnrw pamidiecsitedn the case of
dﬁéerléﬁtn%: %Pé)& O@g@ﬂ@anpsydr ated as well as the

or e n addition to conpounds of the
FOHTLH al, the HOAC i nhibiting agents of the various

ng%o Qén%% tl népn ueggo @gﬂ% Haa%%ghtg }:%(tag?qg%%\?agkghwetting agents,

prodrug &Y 4ndacti ve metab
em@pnmdgentamdeem@a@emsal P;evact@equalhﬁ ectgal ¢fgnigfoorganisms

suc I .' c .
maaa(cgep{ggn%tlxrgg m-cri[] rs [Uéang 2*1 %xélr %]tmclai}éﬂnf%ﬂgea! agents, for
eg@sple edaraben, bck@drogﬂtermz aMnd/|sb5bsmfacrdhend the like. It may also be

den I fi ound a u
SRR LR PR BRI OSh R i g e e
Plncﬂsre;edd:zﬂnsbnptnmn gfahe fjecBud pidreaghécardoeunay b Ibyought about by the
ir%gj g%;eenﬁ%&nl gde‘rfld(rjagb%gr?o cﬁ %ch%s%&un%%%%&%%tegrate and gelatin.
If desired, and for more effective distribution, the compounds can be incorporated into
slow release or targeted delivery systems such as polymer matrices, liposomes, and

microspheres.
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inorganic acid or froman organic acid. Exanples of
such inorganic acids are hydrochloric, sulfuric, and
phosphori c acid. Appropriate organic acids may be
Thelngotadd: rorataing phabe eter:ﬁz@ddycbwhm@ Hvatfiilt(atb!aﬂ‘(ﬂmhiacbacterial
A I I b R
czpmprpnit@ns that sarcbe mssglv@ ycdpecsedgh steonivater aothiec | stenle mjectab!e
U t%g;ga% c, citric, fumaric, maleic, alky
|FUH?@ 2PyiP&ul foni c. Suitabl e pharmaceutical |y
accept abl e base add|t| on salts of corrpounds of
Sggc%%slfﬂ%e lg%rl ngflgug%t a gﬁsérg{;on mciég n?;%e les {a%@iéh Lillg,: @d&rs, and
gzinn@s aﬂﬂéum g@um dbsﬁ@e gaint stheredevef CcﬂmcmingamWEba&é\sat least one

lngtréaprtbalrggce lc%Ilygagﬁepéa geg?%]cgp %q'f‘g??@ir u(r??]t:’lssg %m%t@?&! or dicalcium
pﬂ(o@hetrenam%rsa}l filerssucbxtasders ebmranetslt@rbm‘rdmmfsm salrbse, glucose,
%alto a?@? rﬁmﬁgdét%d{a‘} %SH%{S ?%gg?%;?s? gﬁc’aﬂl\é\n tcla]rb%x%getmcellulose
a@h@;m@ewph cabilhynascepidabl eusad, sarcancdita, f @umdnédtants such as
oS S e IBCRU LS, Sehensess daU Bl Bl o o
s@frchag@nﬁcsactndnaiertaih&stls;aiesd@wd $ddiuns cmndt&rtste)m{ubyn t‘ehmsiexg agents
il ed iggh a the inventi lve co ounds,
SSLF I lin ‘b g G ab BT PR ERe Gr LA ERgPouds. o
wetting Ohyemey RbtiC asf Q@ﬂrexarainé odtywaicotv! adirel ngryt:@mﬁmbnbaearate h)
in the s resent, I nvention

BB it o b Soan e Py U g Heb T4 opaa e calm

svaarazﬁ Q&gmﬂmerstdabdéé B@ldvpm@tWeﬁgebl&b@élsndl’mlan&rﬁles@fate and
ydrol ysis, reduction or i dat

BRSPS 1) Heoro e e S Be Ere pBa B i5rog o 1hay also

ceoppauntenfg fenmil a | containing a hydroxyl group may

be convertible by hydrolysis in vivo to the parent

nol ecul e. Suitable esters of conmpounds of formula (I)

mbahmm@naohysmwﬂyp@ rn@y pxsoaaeearrﬁmyeemamre in soft and hard-filled
acet at es frates, artr tes

oRE b raales sRar e b IGE 5 FAEE o Blba b ! as hioh molecuar

withe poigpdtegend diymisaireishe kel eat es,
nmet hyl ene- bi s- 0- hydr oxynapht hoat es, gestisates,

i set hi onates, di-p-toluoyltartrates,
Tmietsbmﬂ@@ab@hﬁmatoe&bleei hmgessu Icp;bmnhﬁt pils, and granules can be prepared

I t -to h
SRaBSIESLLRRNI S B LELUESSHL RN ED o 3Ro8R MM Bl i
p&&ﬁ:ﬁéﬁe&t;o@ﬂfoﬁﬁﬁ(éﬁn@ﬁ@dﬂbgy oty @ptl@mﬂpounndnnafpatltwngua@nls and can
q%Pg?ea(%f%;q%g\pgﬁiggr{/@gg%?g;e?e:'lage g%?/aecﬁ?e lﬁ%%‘é%& se}ong/ ypreferentia!ly in
Otelst gfartpcﬁfom\éugfesﬁ’fae ttabpsetictesigr inbe dichyef. mahner Examples of
L 7 987
FEREOTR AP BTG dyehia PROTirHBO bR e g g Foves

value of 1 INor less. Admnistration of conpounds

t hi F la |l to e any, of th
Bt ond BB AP UAT BT B hicar PR ion 20 nggporated o
sMvalrel@dser €CtaddeteddHelbynpaysentiesadh admblyiret mattiaen, liposomes, and

microspheres.

The active compounds can also be in microencapsulated form, if appropriate, with one or

more of the above-mentioned excipients.
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10 such as subcut aneous, intranuscul ar, intravenous

and intradermal routes. Injection can be bolus or
via constant or intermttent infusion. The active
compound is typically included in a pharmaceutically
L@c@?}f%@@g £ R I/F Q5 %‘dWﬁﬁ%tl&pdmbl@d@%h%ﬁ%’d@utacaﬂy acceptable
S icient to deliver to the patient a
eu"rhjéemapemqltﬁ'am y sefrfeaipis e s, anin elpdisi dis addition fo the active
%8%&?%@@5:@9@%% ol ntxsanag COMPANL: &Ekﬁntg%ommoniy used in the art
ect toxic or nore toxic to rapid é
sprioks ff@r%m@ weler o7 oldegsolvenss, é@h@@vweﬂ s Hfigrs such as
et‘(rﬁgoré?croﬂ@il is%ﬁ Oﬁ)zl’ al&g}%lteﬁﬁﬁqc&%ﬁﬁt@p%%! Gadihy, %&rﬁz@Pbchk%l benzyl
rapeut’i c anount n anount
teotddtei opylde @Woéct 3benshe cap! simelediferamneds milgdin particular,
coﬁgr%e'égnnﬁgun%gﬂtec%r ragémﬂu%h\%ﬁn %%foecaéml n:!e%ér%ée@:ié glycerol,

tive anount

tétyzmydwlfdrwsé ufidainci, emtyethglep® ghablsi ance fattinedid eetgrse of SOfbltanv and
st reverse, slow or delay the progression of
q"ﬁtgp |t;§ger§%fe state. In using the conpounds of the
i nvention they can be adm nistered in any form or

de. Wi G ek 03y dMsuch as wetti
38 ] el RPN AR B LA Aaucn 2 wetng
dgeat] émulswéwreacandtshepqmdmgagefxtersweamln@ow@omg and perfummg agents.
adm ni strati on dependi ng upon the 25 particul ar
characteristics of the conpound sel ected, the
soepdidiorenintaidbien ta tateete ctolrr@osm®gmay @@ntﬁ!héuwﬂﬁwn@la@ﬁms as, for
to be treated and,othe e ANGeSha Vit sters,
PRPEE. T B AR S g Bl BAL R EHERE G Yiotan ¢
rﬁmrcemwmelaiehuleih t |ad1mmmlmlc hmetabydretideng beptonite, 9g@pr-agar,  and

th [ ion. 30 The conpounds of the
tbé}gé”’%ﬁ{’ ”ﬁv"é'iﬁtfJ 16N eggc%f be adm ni stered alone or in the
formof a pharnmaceutical conposition in conbination

(‘é’#mgcg(s?loggz(%rnr%gﬁﬁér A maYa@ﬁ%%R%t?ow Ste %"F’éfét‘aﬁﬂ/ supQ&QntH@&t which can

the i nvention,
e fregtarade by hmrxmgl thes poramcemdt‘ yabi toial Inyerftion nWiltfatseélabém don-irritating

adm. ni, st ered [ 1 i
QUTDLSHP el o] OBy SuhRIRHERRY bES Lipostr v
@hiatblaea satorag rcemsteln}pe(mgfrstbat liguseat lmd(d tmwamfﬂ:@%@é@fore melt in

38 0 ey S50 20y T gapcun oo

ormof pharnaceuti cal
conp05|t| ons which are fornul ated depending on the

Sr%éoq(r% f%{ F]cha!aaddﬂ Rn%é&t&)ﬁtolf ?Qom%un%%ghsk hvBntidnUhEIRES powders,

resen I nven I ovi
pditamerﬁasanaw aammeonsmsh infhaants.i b @dﬁl\f@gCO@WR@@ﬂ%éﬁm‘d(eéfU”der sterile

S 4 S R RETECEIER e a8l v prosencvos.

anfeararoepaipembnta”wvhm‘nmeySe\miuwedknown in the alt. The
conmpounds of the invention nay be used or

adm ni stered in conbination with one or nore ,
addéfeironadsade ugl Hesd ranbatroaraboetibdioto3eP apmerariktodpiigé body weight
or HDAC i nhibi.to 1 I ( loaram of
S 0B ORGP Rl S8 I R BGEROUPE g per oo
db&owdlghd chir sleg,sesre preferably from 0.2 to 80 mg per kilogram of body weight per

day, even more preferably 0.2 to 50 mg per kilogram of body weight per day. A suitable

dose can be administered in multiple sub-doses per day.
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to mentioned. The conmponents can be administered in
the sane fornulation or in separate fornulations. If

admnlsteredln se aratef | atj ops th .
Lot 0 SR B 0 S50 ORI i
débé@l’a&@na‘%%ﬂym&ﬂchadhb@ ot ﬁlarstcder@atét}/Lase can be measured using

Phar maceut i cal | tions o
CEG é‘?ﬁ“éci‘dé)i%ieﬁj ‘é%fth rﬁngl @@ I‘é?:%rri%j& ’i%gaq?l {/ Taunton et
igsggﬂieabég% Sstoenpbie aqaee@u»Serawom@fmgue@mtml ddacetyase inhibitor
i spersions, suspensions or enulsigns a
|nt§f5§ 5 wigh W@ycsesﬁkgq a¢liRONSTGE mqnoqpe%pgngt Eq%eldgacetylase in the
céllnﬂé\%%%bétﬁ?rs@ﬁbﬂgln%iﬁst %bel ﬁﬁbt@ﬁ@ﬁé&c@ﬂ&esﬁumwam irddratto and reduces
us es of suitabl e agueous an nona
the ety 08 pfedipm@mi;é onesBis(p@ﬁtdgaWyl@sghﬁ‘qﬂeé(gmpﬁ%@géﬁ HDAC-3 or
HM@@@WW@K BélB s to@bé/spi ﬁDA@%Byme’%S E@I R@@ér@k J. rvpreopylsmeem J.

72) ycol é{} | ene glycol, and t ?
3BuiPABHE @ azoptqﬁﬁé?eéotr'stov%gi@@%v/'%se nh@'t%@u%rﬁ thase that
@Hc\’@m@:' |a)wd @AGkd Heeattal &f or gafine Mc@fy&s@%hcrﬂ&s mvolved in
| eats. Proper fluidity can be maintain

hyl
tug};@agqﬂeéls Byd theee (FEBPEENASoRRY ﬁ@ Usaivb Far 4jeeting aaqf%gglve diseases.
ExEHIdNbn schéthroﬂf@Pd’t‘t@@"&@é@@?esOEr tHRItIREUhdI b ﬂﬁfcbt @h@/or any
size in the case of dispersions, and by the use
meiappaes aIPPEasIRFThEsENe Y b ﬂnVSH@fenﬁ%iﬂ%ﬂ%%S S BF rPa"“CU'a”y
udi Yy, Li’ ratféa%ngg' WeHor@SuPK @S BFAl biRer, Wald Ed1BeAGREH cancer, prostate
enul sifyi ng agents, and di spersing agents. Prevent i on
casieen headenilon nefk FANSPOOY Gaitll sersircnayd heale afeed Mhypddition, the
inbdMRivh @Grln?‘&Jn‘aQ Ry b\éalfsbﬁlu%r abitinbacyieritliveanseAptdt lvkﬂr@ﬁéctory to
agent s exanpl e, paraben, chl orobutanol, phenol
th@df@t@tr@er&wfﬂ Of%ﬁiwh?ﬁ‘é“"ler%ém'qst amﬁaiprénegwo%vpeaéglif?faweecond*t'on
I dsNGlidARs SQHANE Ge@8RRIsS such as sugars, sodium
chloride, and the I'ike. 30 Prol onged absorption of
the injectabl e pharnmaceutical form my be brought
@t@@&%i!?%o%ﬁ&mdé R Hé&?a‘?n@ué’%m@gﬁﬁkﬁtst&'@tosg@|h@bé|n may be useful for
sorption such as al um ni um nonost ear ate and
trg@lngtnenrodp@e@é@ﬁve éipeagivd apHABMetasy fisgesegeand/or immune system
d,g?,%g,rsl bution, the conpounds can be incorporated into
ow rel ease or targeted delivery systens such as
pol ynmer matrices, |iposonmes, and 35 m crospheres. 35
The d%%fq“elﬁ 1329%?era8—l}‘esele@ie@0ﬁﬁlb|ti% F;Fbruﬁlﬁoaﬁlbm@sofC@dhcbre inflammatory
sterilized, for exanple tration throu
diseieseer angor mwenﬁwgemudl%% o éF gbthurﬁ‘t%?'%o%f@? igygpystemic. lupus
@Af%r a'tds%kﬁgar?&?mo?nd ncérﬁl%vés%!m ofisesbey i hkﬁ'oﬁ@|d|§éases diabetes,

ositions that can be dissolved or dispersed
agtpérpmtpr@ diaeases ofhreRip end AcElE p@irpqﬁggggrgmeedls?%s& I&(ﬁ.] Huntington'’s

dJsH§§e WdhschQ dSrse SALiGtictRSGFURNL1RBud BRd Middtious diseases like
adm nistration i nclude capsul es, tablets,
fLrj\gwdéa@enaéﬁgd vigh! HyeAtiers. Ip Rnethenerakndirgery dlaey @éorfigrtﬁ@ proliferative
dlsBRiepct i ve conpound is mxed with at |east one

Inert, pharmaceutically acceptable excipient or

carrier such as sodiumcitrate or dical cium

TROY to%a gé&rm%ltérk bt t%é%v@ﬁttcﬁ?ﬂa@@@@hﬁm&lﬂ(‘aﬁtx;ﬁ&nferative effects

starc ctose SuUcCrose, qu
and promote differentiation, cell cycle arrest in the G1 or G2 phase, and apoptosis.

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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10 mannitol, and silicic acid, b) binders such as,
for exanpl e, carboxynethyicellul ose, alginates,
gel atin, polyvinylpyrrolidone, sucrose, and acaci a,
usio) buregt antesiasudiat agre ghadderalajlatdy. ahsi PeeyREan My particular
o PSP A1 N e @Bud C%&s@@égm&%‘ I AIGRIROBA Bng BAANES, but the

certaln silicates
artand valo eicogmiea tao et ehereyalse:hqtmma)descéb%ﬂ diasigpeageritysadapted to

preﬁ?g{]@?ﬁg @ %{,fgﬁﬂerfa?geﬁgsgirewt' %}I%%QC%@J Qs ?‘chgxé}ﬁple the

um-conpounds tting ents
systHeds aSnontfmem)ﬁmmmmpoomtsyhaptba:messéﬁld pgrfgm@ld y modifications

SR Py TS0 BB AN s e

ch@r&’gjuﬁg wmthﬁhem reagasragnmnumr@tmoabsemaboq; fagtine modifications of

et hyl ene
re%‘t% th:nﬁe/?\ gﬁtfy% ﬁdbﬂeh%rok:e eCJ @‘#E%gauszoﬂg:;gn% ?yntt%@g can be found
in angd. @réérﬁe,s Pf@ﬁecﬂ%@@ﬁsomnﬁ)mwcéyﬂmesaeod@n Qiley & Sons 1981.
bufferi ng

et 360 BB BRI ey Pieeinces o
hahmg @pplidabie forgedmiihg otapsahesndsofmige suichs exbo@inentss

as lactose or mlk sugar as well as high nolecul ar

wei ght pol yet hyl ene glycols and the |ike. 2 The solid
REHISAGRIERN B spithé b etampalnag ees beampsnides, prpparke according to

and granul es can be prepared wth coatings and
teghéues Kahinde @ht eri ¢ coatings and ot her coatings

mell known in the pharnaceutlcal fornulatlng art.

hey may optio cont a aCIfy e
ndS GBBISE SR T o emad iy Paraage RatRtyfas n e
foll R EdeLAbHH)arOM Yagreds Pelafieaensll ;adrtsyandlperceatages taea tw weaght
part of the intestinal tract, optionally, in a
"dl%?sé%?f SrPtRESeExanpl es of 30 enbeddi ng conpositions
whi ch can be used include pol yneric substances and

waxes, |f desired or nore e
Vet slapte Be e SRS oAb O AR e e Bap spmipersi gupliers
s&:h% Al@lcaagenidal Camgam;e@k \chatasterSynsysit &, Bdalsedsvithout further
yner matrices osones, an her 3
pumuéatg)@t i \Pé"eéan‘p%thﬁ sp afdigateg- dTetr%}\ Jrcgf}jia@nc éﬁ-%F | atgndd N,N-

dlﬁféfﬂylfoﬁﬁanﬁwm Iv@éré,puvmhbkeddn&n Aidricimbr éureﬁealn:@tties and used as
above- nenti-one

GBS ATROPRRSFor BPF Btk h9 Sepers BRVEAR LS an s Ginenvie

inBlafepaceuti cal |y acceptable emul sions, solutions,

suspensi ons, syrups and elixirs. in addition to the
active conpounds, the liquid dosage forns nay

TE® PRiidhsi seefotth Bklbwendrs petormd bydarsgebsitine plegsue of Bitrogen, argon

oSt T pclp SRS Rl PPt SRRYEE g o anvvos
s@l&AN0hnd RORT2emMA fladke odel fitteat iy rubtiebontt efor emehy]troductron of
sx?t?s?rta?etseandberge% elntsalv%orslglmgeb%nas\éware 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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benzoate, propylene glycol, 1,3-butylene glycol,
di methyl formam de, oils (in particular, cottonseed,
roundnut, corn, %erm ol ive, castor and se
agivigy Wil RrsbrasI by Steiaipg e\%mff@fwmﬁylw%ﬂké@ﬁdvefe Wpically done by

d&@)lhb(gettﬁyl’%@ﬁ‘orgl/éw@b Svin@he frabdtin apivdnest ekdacadn solvent and then
sorbi tan, and m xtures thereof. Besides ine

wegeHts e w@vf@ﬁeﬂ ARGRBOSPH VMU 23 <ty FRIEPf he extraction

vcﬁ&jrhéw@“\'gsg ot lis@sawaleti. PloduROSMNItBNs B cﬁieﬁ)é‘vé&%rﬁ?@jrous sodiu
susp endlnﬁ agents, sweetening, flavoring

SLpf@fef mmr lisgjont 2nd SV@BOfswb@ﬁ@ gty WSatdtﬂiﬁf {GSHC%D"???&*“@ ona

W%?ed IR e aRtahH USs PeNd PPsRE8NhS c@Smatography
or exa ethoxglated i sostearyl al cohals

q@w@xy@w Bhems GpbP% (18] ¥F PPdstessydig E Merck-grade flash
sn[)@ %é?%?y%‘i drhy A% selityLesSuAhUYA! YR HB&@JW@OQX@O@w unless
entonite al%gr agar, and tragacanth, and m xture

oﬁhﬁ@n@oﬁtatem rgg@gq)lyqx@ﬁ\gas]t Grer alethgl pr@gsqy%gnm%gted or at ambient
p%gghgjstratlon are preferably suppositories which can

be prepared by m xing the conpounds of this invention

with suitable non-irritating excipients or carriers
15Y60R 85 GRCRAs pé&)vﬁﬁ’Onpé)IBYlﬁ(%PPﬁls@Lﬂﬁergl&b‘é@th%t 200 MHz, and "C-
suppository are solid at iroorn

NiVEnpreca uvas rbearded eperetingtatiga Mz hPdR speste@ A@btained as CDCI,
s&lb@n@f RS ﬁ&ﬂn E)dn\r\‘/)e ubi hﬁgﬁﬁ?&f&rm 9L th\éargfe%cecs@é’ddtabﬁ &g ppm and

ease e acC ound Sage orns for
71.6pipoa) Oa@ﬁiis@Ds(Bﬂaﬂdo% @f)maar@d%%bgm 6f ap fiternal tetramethylsilane

st'aﬂ %ﬁ&é ?6] pgﬂgw aﬁ%%f@?the@%@&verﬁ@%@ﬂéﬁ; ed as needed. When

he active conpound Is m xed
pem@ewltlghcetraSI e remftﬂdt iren®llowing ahbisMiatiorecergtised] py= singlet, d =

d@&?&?ptt*amp%t %Lrnknﬁ{q! b \M}é &%ﬁ»@ge&j PHERAL WAL MRSs, dt = doubiet of

ers prope be required. 30
triptedd. éloupihgdos stgets wivtkdn g@@naareaﬂgéteﬂ iioebout 0. 01 t o
300 ng per kilogram of body weight per day. A nore
preferred dosage will be in the ran%e fromO.1 to 100
Mags peectic vergrehinfd ubemCMS gither peESHay APfbrAdl melting points are
up&ﬁ&g{@bly fromO0.2 to 80 ng per kil ogram of body

er day, even nore preferably 0.2 to 50 ng

per kllogran1of body wei ght per day. A suitable 35
258 GE0IEREE AL VER "9 Ry QL DL L og R, par 220 nm and
26®np@unds of the enbodi nents disclosed inhibit
hi stone deacetylases. The enzynatic activity of a
hi st one deacetyl ase can be neasured using known
The titlodiigoyaeslep s ntaigded o Bestrie thg enpjogimengh@pglosed and are not

t‘%;’g con%?g%gdd'iag %%%Q)Irmlétlor;ga Haten @Jdltnoﬁhi’ c&ﬁécﬁaﬂ@@ F0&6than those

n certain lrrents hi st one
ddeabet Hedye mashbinrerared using the fol!ovvmg descnbed 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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5 interacts w?th and reduces the activity of nore
t han one known hi stone deacetylase in the cell. In

some other enbodi nents, the histone deacetyl ase

FHKTHF £6F (P At EPATE S aroch @ergpeamict Reidh@PPidEPtigie gimine component
9 ¥ Riist d#r% yRas€o

%Acgqbiﬁag}ggosr%g?)o *—F zQ:Qzec it @ﬁr‘itbg ongscfr@gC%ﬁ-HPE@d appropriate

NEReY B Eres N8/ F&yﬁ[qxwammea(wf? el #heregRodheaiiney, as above in

RfRulalig)y - 749 (2003)]. Certain preferred histone

deacetylase inhibitors are those that 10 interact

with, and reduce the activity of a histone

cla ”:fylase which is involved in tunorigenesis, and

t hese conmpounds may be useful for treating

proliferative di seases. Exanples of such cel

prollferatbve di seases or condltlo?? |nclude cancer ?\
any netast @s (@ROriasks, and 0S| S
fhe fh en i V&H campounds ﬁfté/gafif%hH us Q

/KLybatlng tunmors such® §\bfeast cancer, I
cancern ovari an cancer, pHostahe 15 cancer, héad u
and/ or neck cancer, or renal, gastric, and brgihn |
cancer, In addltlon t he |nvent|ve conpoundSAmnyvbe
useful for tpeating a proliferativecdi sease tHMdt" I's o

refygactory t t hi:pitéat mept t h_otlher or 7
thﬂnph rapeuﬂ%ts%%%ﬁd &@QBEE§§EFE§L\?Rcom+ *ﬁN\WA\//%v)K?a
hyperpeol i fer&ive conditia ch as | euke P%§%\&J |
psosi asi s, restenosis. 20 Addltlonally conmpounds of J
t he varloUs enbodi ments di scl o¥ed herein may be v ’

useful for treating neurodegenerative dlseases and

infla tory di seases and/or_immune syst
AR5 ellr 2 TYHE e SBrABPOSI SOBT U AP EunBtieaded Pifhe synthetic
bhe Goadpn ‘S@l’ﬂérhéll iThg ehctoant @hns-tiahlbaNIBOENnNardbd acid (1) with an
dlseaﬁﬁs and |nnune system di sorders

THeurs BupbesﬁPttcﬁrau‘la?% €@ 4RIRFBINPLP GE 2PRY {lﬁgﬁﬁle/@gdgg dioxane)
@ngi . heamant @rqn)dh VAl Lafdedeci@ag@@sus &.gratfce acud) resulted in

ases, aut ol nmu as roni c
TR S BEEE, e B FobeatBnipREe mﬁwﬁ@x Siprep B reducing
gljeseassg, tlﬁ’aﬂkcbrlm&mhnﬁ theSRR8/6ng Cbhgﬁw@{eumﬁn@fwa@eﬁwied with an

ti e and i ous, di seases |lik
A &, e e P e R o P s Ll e et e known
dyhtedissoetes (s i\aeqorc_cﬂdnf erabg, ves B68- wb“zsor/-\deénerfrét&e method for

hi st one deagety] ase in the inventio

RPRHF T cAn ﬁﬁ %bFB‘FR"P%r& W)@ gt PQB&OQ”at‘ér?& dp?%%eé‘ cyclized by
tHafif @wambiait iaon,(J.owdd. Ceyel moar 41£3616-n54he GL or &
phase, and apoptosis. 3, SYNTHESI S OF DEACETYLASE

I NHI Bl TORS The agents of the various enbodi ments may
be prepared using the reaction routes and synthesis
schenes as descri bed bel ow, enploying the techni ques
avai lable in the art 38 22 March 2007 wusing starting
materials that are readily avail able. The preparation
of particular conpounds of the enbodinents is
described in detail in the foll owi ng exanpl es, but

t he
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artisan will recognize that the chem cal reactioﬁ%BMHChzmn
described may be readily adapted to prepare a number

of other agents of the various enbodi nents. For

Sehamplle, the 5 synthesis of non-exenplified compounds

may be successfully performed by nodifications

apparent to those skilled inthe art, e.g. by

appropriatelly protectin ﬂterferln\ roups, by

her swt?agle%eg nowa in the art,

or ki ng routine dific S of reaction

condi ons Alist Of wtaﬁ:}Le protecting groups in
or@anl c”synt hesis can be folind Yh T.W Geene's

Pr ot ectly)e G u%rsw ganic Synthesis, John Wley & 4
Sens. 19 F) ﬂan ively, other reacti qp

di scl osed CPl‘érel n oro-

novvnlntﬁea é’é"”g OMe
W havi n'gN
of¥¥E /DWuags of the lvarii ous enbodl msrfr % Fﬁeagents
.. £ H a]
useful for synthesi zkifg onpounds &y e obt B ngd or
prepared accordi ng tor' t éhni ques known in the art.

t5 In the exanpl es descri bed bel ow, | wrbess ot herw se
indicated, all tenperatures in the yfoll ovv| ng

descri ption S @cmr\dae%o/e,g&eng;@g SI us a,qd ardcevand
pe{{ﬁm by we 4’1d| ca ed
iherwinse; < 20 Various st arFtn{oe.giN 5 and ot her

reagenmx\/\er@\pur chased from commrer CRa|X suppliers,
spiehq@s, Al dri ¢ em cal Conpany or Lancaster
N§¥r% Si s Ltd., an sl porrt-sbimt her
yrd fh at i on, unI €ss 0 rmét@eam,mbm cat ed.

y and &t

eiré) rofuran TH@%
fromAI roch Su

(0N ) oS
bot 3 sed as received. N\f sorH)‘ents wer e

pp?ﬁfl &f by using standard nethdds in Rhenart, unless
&her wi 889V 25 i ndi cat ed. The r@e#cid,ons ;ai;zoﬁ(p\rcth

bel ow rgopect or med under a positive pressu e of

ni trogemiacdfegon or with a drying tube yat anbi

t enper twe unkesso@idier wi se st at ed) ,N i n‘g %BRHOH
sol vents, andithe reaction flasks arlg dW|th

r ubhe afor the introduct RerHof 30 substrates
an Zreagqﬁtxcv via syringe. d as & as xwen- dried
and/ or heat-dried. Analytical thin-1ayen, 2

chr omat og'?ép?hy was perfornmed on gl ass-backed silica
gel 60 F 254 plates (E Merck (0.25 mm)) and el uted

4 et U5 RRESPLLRLP PRI LBl M glPpo comouncs o

fpmdg@d; Wertehéar@:bﬁsm’fpjﬁm@nnmﬁ?zs@y&t%WHé Forstxempigl in t5case of Zis
T1.C

vél?hc Rgrﬁtttgé? getﬂ Oggr ay me gm{la%/ %Qého E@%b%d&r XV) can be

sp/hmspah@dmy yabﬂb@onacm@thamﬂgﬁrwed( uAlaﬂwemla HC]SEWUF@anth agvwwiate (1),

zlap%ropnate FQmoc \glquotectealvammo 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 |l. Appropriate intermediates (lll) were reduced with Tin

chloride to the corresponding diamines (VII). The coupling reaction with appropriate Fmoc
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39 22 March 2007 activated with heat, or by staining
i n iodine chanber. Wbrk-ups were typically done by

doubling the reaction volume with the reactio
pEdtaieshamoe asidsriadie B sewevas ity BaRdIavReno %@WQ@O%CMV“' ) and

E%FQ/VL%t ¢aHed s@;%'%\'\s f\ﬁﬂ’)l AHd {m)swé’r%' @Lﬁjc&%@%’t@%y&i&bhﬁmunder acid

e extraction (un ess ot herw se

cpmiicvateed yielde o@ﬁ)c"ihes}@v intereIRd il @nibedPbirgd by treating (X) with
2@%@/@5% S0 tM@?\tSOngﬂ(Ef) Aif P a@droér%téc héil rc:‘ﬂk:)'n@é’| or @Rhppropriate

evaporation of the solvents was under reduced
sp%fcewsbqrrce:d@@aae (Mo eag edvapaoarernderdlinweedotiained by using similar

e i n vacuo. Flash col unm chromat ography
"fgﬁu\él‘{gsg't‘geglr%%g Org. Chem, 43, 2923 (1978)) was
conducted using E Nbrck grade flash silica gel

Vil B4 %'W% qggcé%ﬁ SHith ﬁ‘ Q&F&J’rﬁ%e R §dd QJndératrédhc%n conditions

about ess erw se’ st ated
(e @@@mdcyw@omgxabwasaxbtaum %\de@theéfanﬁ@F reed kdeasiesponding
f ecor ded

B T b e PR R s M S and o

NMR spectra was recorded operating at 100 MHz. NMWR
SRESLNR are obtained as COCi 3 solutions (reported in
n§‘ usi ng chIoggéornras the reference standard

(7 25 ppm and 15 00 ppm or CDBOD(34 4.8 p

and 49. 3 an interpal tefrgnethylsi MMCOZH

st andard ‘{)O 00 @ when appr QPR at o. Ot her I\J&Qg}

solvents wer e uséd ageneeded. We ealoe .

pllgéé4§§[ﬁmﬁgbe@g&red the fo OW Ng  DIC, DMAP, NMP

abbreV| ations are used: s = si ngl &0, d doublet, t =

triplet, m= nultrplet br = broadened,o dd = doubl et

of doWNQ“Z doubl et of tri plets. NO2

condt ant s, W given, are reporte@AH Hert zi| Mass

specdbra wer btai ned usi ng. LC Ms eitker in cﬁ

APCI . | oyl ting poi corrected. off! final

pr oduyet %ad greater AN M50% gurlty ( \ PLC at

wavellengt hs of 220 nmand 25 254 nm.'Ihe foll ow ng

exanpl és are intended to illustrate the lenbodi nents

di scl 09¥8 and are not to be construed d%'%being

| i mit a¥Y'ons thereto, Additional conmpounds’ ot her t han
those descri bed bel ow may be prepared u3|5g the -

foed,lremibng descrilbe ctVeén stheae or 30
appropriateHuami a |o modificationsHomer e 5.7 \> Ry
SYNTHESI S Schene | |N/3Nrat é%C‘tﬁ'éoprocedure use 4N

for preparing conpounds of' f oMil"4°Y"h, wherei wiX and Ry
Y are hydrogens, coffpounds (V1) of fornula la can be
prepared by analogous 35 procedure, for exanple by

%glﬂégof%:ggaltecf%%ﬂﬁcg 0 rlo?rrtruaSt c{flarnt Iaps% ggtpererepaarled through solid phase
synthesis. Scheme |l 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) (VI) can be synthesized by analogous method illustrated in Scheme il

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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case of Zis -CHCH and attached to C5-position in
Formula I'b, such conpound(s) can be synthesized by
anal ogous net hod iIIustrat ed in Scheng%l starti

[

SigdTealy. siobsPraMed B0 h¥droxamaie hcotpHn 'WHarﬁOE“Qgi  can be

sf®heBized HaMss JyMidit Qofte GRORY B SdHRRRMVCTRE BABRIN resin was treated
appropriate am ne conponent (R NH2), al dehyde or

wihr boRyi4 BraiPH CETBBREHE(ROCRO or REBOOHYEIusHEE  conditons

i\?&@@g@nm@b@omyﬂrmyﬁﬁmﬁ@ oblveNt @'aké"cor*ﬁé@%bﬁd@ﬁd; @mnF@und (XVI).
wher e fined as above in For nmul a

0&lihene Teopeq b Cle BTG URENOIYe S N REChIeosNe of 4
d@et@%ﬂk@n&@e&ﬁ )@\a& ﬁljrtHEr Neatﬁ'»e'nt b’ D(V iﬁﬂ%ﬂ)p&@&@tﬂ amines

yigded NiY IR (X)) waselelpined bx)qea\ﬁg@qf tme porr(p;womypg e (VIR Without
fultgerﬁﬁﬁlﬁ&aftz'oﬁ a(l)d DY), wéﬁ%n@ﬁb@%%%é %oﬁ%@%&?ﬁyf QM@ cbBpounds

can be synthesized by the synthetic e shown in
he¢ mpfwdrdesetied abere-
trans-4-chloro-3-nitrocinnamc acid (1) with an
amne in the present of a base (e.g. triethylamn ne)
StheramiVappropri ate sol vent (e.g. dioxane) gave (tl).
Tr eat nent oof (I11) in nethanol ungeera@A @ catal ysi s

lyr i g 8ePd) resyl ted esbemgflcatlon
Rﬁo | ing (I Iﬁ—The“‘nkuo group of 11y ¢ )A/L
rggluced by apprt ?ﬁ‘l‘;la@ke r ng 15 agent (e

cil orvde) and the resul tirhg phenyl enedi am negnas yy;

cycl icagdow th an al dehyde to give (V). The
hydfexarat e conpounds (VI) were obtained by a known

Room temperatu re

H,NOH.HCI
NaOCH
Rz{w _Naocr; RZ%W

¥
XXl XX

Scheme IV illustrates another procedure for the preparation 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 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 (XXIIl) in which Z is a cyclopropylene group (x Af) and
attached to Cs-position in Formula lb, can be prepared from V by treating with (CH3)3S(O)l,
and the resulting cyclopropyl derivatives (XXII) was converted to corresponding
hydroxamate derivatives (XXHI) according to methods described above for the preparation

of hydroxamic acid.
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synthesis nethod (J- Med. Chem, 2002, 45, 753-757)-

An alternative nmethod for preparation of (VI) is by
coupling (1V) with an appropriate acid and then

seyehb¥ed by heating with acetic acid (J. Med. Chem

(2)081’ ogﬁf 516-51529) . 20 41 22 I\/arch 2007 Scheme 11 o
nCI et F QAle Q-- MEEH HNC

op " M CSZ/MeOH . g k

RFr N~-()—|O Rl,\/l ndljor O F Ne j\/)\/

PYBOP/ DI EAI DCM Ove. | NvFroc-HN ' n| R HN~1IX R1

Vi1l MEOH'H COOVe. N 0% Pi¥¥ndine ~1, cooe N n

N Froc-HN n N XI' R RZ CHO NaBH(OAc);3 ', -

R, 2- [or Rte SOZ 7
(11%5 r CHICEOH Tr}:gg hyI am ne OH
, S{/ O NaOCH, @A)\N/

e o "
] 1 XXVI 1
R R" oo
! H,0,/CH,COOH
0
RIS % 15 NHOHHCI (!3

N S ~ NaOCH, R15 OH
N\ / O N N N/

51?1 XXVl ;;q

XXIX

Scheme V illustrates another synthetic procedure of hydroxamate compounds 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 V
starting with appropriate intermediates () through reduction and then the resulting
product (XXIV) 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
(XXVI) 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-Hvdroxv«S-H-(3-hvdroxv-propvi)»2-(2»phenyl—propvl)~1H-benzimidazoInS-

vil-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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N,COOM COOM OANNN N'n N112 R X41 R12 s R
XnV [R 2-S02 ] NH2OH. HCI  NH2O0OH HCI NaOwve NaOwe
,..CONHOH N CONHOH O N 11-0n N NRe HR M1
RIUECTRWRY HeRtedS0285 Crian 12 hopesiandpthen Sohleddo [rpom temperature. The

éolv%h’ts\x/egsaFe%@@%R@ rva@xft}rr? rWQtH F’T%O%B%ﬁ%uéo%e?ﬁ@% r%%ig#ieé and the
ﬂh"ﬂ/@\l’ae @éjnlsi‘,ed RQ&QB e W@statgwsmm@d@nmwwﬁ@ wiaseld gfater for 2

t ) el . A
AT AT AR STPE R 2 v

c@tm*hadga(swglimscbi@c{ﬁ41Dlgu%ﬁ%ht\/‘§mjzm 26C1@hE. 11 starting

é% 51 appropriate (111), appropriate Frnoc protected

o0 acids, appropriate acid chlorides or al dehydes,
Mentmdﬁyﬁmfoo@la}m ne.5 Mor ew@peeﬁdddcabl $he fsolution of trans-4-(3-
rgpyl%n?@e)ﬁ -dn:trg)érgnsmlc ﬁgﬁgyﬁofd“gvg E 51%2!’ ﬁg«ad@?{§ mL). The
raMIta]gidetibm w@ES hpatsil td @fiyx ©ans beursyfﬂdwres«:tmednibtgaret Was cooled at —

N R e D AN

eIsOerW@_@ colmcieaispondiape Jew agis ((.M b)o1Aheseampl2BngviH)".
eaction with appropriate Fm)c 42 22 March 2007
é#%gect ed am no acids in the presence of PyBOP gave

ToN® pEOsPlet NG 1H© AL By Mrlsk-( 3&’(}@ron;brbelaM%éh@uttrocmnamate (280

further separation, (VII|t o] t .
Bl § 20T SR A Em L el BPOAE. AN D BepaontE acid (5
nihe keyhlbrdewatdiade(1(18l g, 1@&11mbe)l)obmearersemn@yomr@awwgeated to

()O%Wlth 20% |per|d|ne Tr eat nent of ?é th an
(S plri NuEs tger RPY 1qdoyr t%mpeéﬁtﬁfeogP‘F splyent was removed under

vacuum. Water (20 mL) and dichioromethane (20 mL) was added to the residue and
stirred for 30 minutes. The organic layer was dried (MgSQ,), filtered and concentrated to
an oily residue. 100 mL diethyl ether was added and stirred for 4 hours. The product 3-[1-
(3-Hydroxy-propyl)-2-(2-phenyl-propyl)-1H-benzimidazol-5-yl}-acrylic acid methyl ester
was obtained in 34.9% yield (132.0 mg). MS(m/z): 379 (MH)".

Step 4

Sodium methoxide (30% in methanol) (782 mg, 4.1 mmol) was added to a prestirred
solution of 3-[1-(3~Hydrdxy«propyl)—2-(2~pheny!~propyl)—1H~benzimidazol-S«yl}-aéwlic acid
methyl ester (130 mg, 0.34 mmol and hydroxylamine hydrochloride (242 mg, 3.4 mmol in
MeOH (1.5 mL). The reaction mixture was continuously stirred for 40 minutes at room
temperature and then poured into a solution of ice-water containing 1.0 mL concentrated
hydrochloric acid. The mixture was extracted with dichloromethane. The organic layer was
dried (MgSQ,), 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%; 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): 7.22 min; 92%. 'H NMR (400 MHz,
DMSO-dg) & 1.35 (3H, d, J=6.5 Hz), 1.83 (2H, m), 3.00-4.00 (6H, m), 4.33 (2H, t, J=71
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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5 sulfonyl chloride gave (XIl) and the target

compounds (XI'W) were obtained by using simlar
met hod described above. Wen (XI) was reacted with an

(%qu‘? %2 @@B%hyﬂg ggn}qlgr re@dwﬁlé?mmaqnm os)s 10.33 (1H, bs).

was obt ai ned and can b
M3 mf@mﬁmho correspondl ng 10 hydr oxamat e °

derivatives (X4) by the same net hods descri

cribed ab :
Schene 111 OV H2NO > MeO 02N CO2H HN- O Owe /(]ng?:l
%pﬂaﬁl—BCN DCM Et OH! AcOH DIC, DVAP, NWP XVI 0 O

N¥ N, N - N Ry ooy R INE2, Otrild e THOMeb eDEA)-2-MvBhengBethyl)- 1H-
% Oive uve XVIT XVITT 00 95% 1 FA/ DCM NO2
HRPzICHAzo N -yIHDHNERIdeRZHOHN 2 Nt SnCl22H20 C '--N H

‘%%q_yﬁd C(}I N nd%bf@v ?rebyrgﬁ %E&ﬂ@F@tcﬁiﬁ@@ﬂi@@d@re@ﬁeﬁmba@lnéxampie
e d throu solid

By m@l aoprcisthantmg ietarigge PRLES O e W‘ﬁ% ghegpmenex Luna

@;V@ﬁ géﬁsga 5@%&9%@2 @F/mlﬁoér%yshﬁt 4.b5% B':&Jér examph gohient A: H.0

and attached t
With Barartriflaotobgetic suish SobyaploBnAeiiig) W'@hﬁ /S trlﬂuoroacecfac acid; UV

ST A f"gﬁeldﬁ W@éﬁdog%%éww ﬂﬁd gén@gi EaLedzlmk Schem, t, 7.72
hYﬂB%xBar@ o6t 6516, Do B4 <HIEHR HOxy). 362731 (7R, m) 763 (1H. .
4»6159% %hﬁé%%hﬁ‘g]r 09k 1A BBRIQRY, 135 96 §1ANA08 11aa) ch1.00 (2H.

bs). MS(m/z): 488 [MH]".

Example 3
Preparation of N—Hvdroxy—3-[2‘«(4-—benzv!oxv~3-methoxv-phenvl)-1 -methyl-1H-

benzimidazole-5-yll-acrylamide (3)

The titled compound (3) was prepared according to the procedures described in Example
1, by using appropriate starting materials. HPLC: 92%; 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,0
with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1% trifluoroacetic acid;, UV
254): 7.32 min. 'H NMR (400 MHz, DMSO-ds) § 3.87 (3H, s), 4.01 (3H, s), 5.24 (2H, 8),
6.56 (1H, d=15.80 Hz), 7.32-7.50 (8H, m), 7.74(1H, d, J=8.72 Hz), 7.88(1H, d, J=8.72 Hz),
7.94(1H, s), 10.85(1H, bs). MS (miz): 431 [MH]".

Example 4
Preparation _of N—Hvdroxv~3—[2-(4~benzvloxv-3«methoxv—phenv1)«1»(3—hvdroxv—propvl)=1H-

benzimidazole-5-yl]-acrylamide (4)

The titled compound (4) was prepared according to the procedures described in Example
1, by using appropriate starting materials. HPLC: 95%: 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): 6.82 min. 'H NMR (400 MHz, DMSO-ds) & 1.96 (2H, m), 3.88 (3H, s), 4.48 (2H, t,
J=712 Hz), 5.24 (2H, s), 6.56 (1H, d, J=15.76 Hz), 7.32-7.50 (8H, m), 7.65 (1H, d,
J=15.76 Hz), 7.74 (1H, d, J=8.60 Hz), 7.91 (1H, d, J=8.60 Hz), 7.95 (1H, s), 10.85 (1H,
bs). MS (m/z): 474 [MH]".
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cinnam c acid), an appropriate am ne and an al de?l?y%é’?‘:hzom
43 22 March 2007 Specifically, for exanple, the
hydr oxamat e conpounds (VI) Formula to can be
synt hesi zed by the synthetic route shown in Schene
E‘me e SASRIN resin was treated wth
5 4- di met hoxy- phenyl ) - hydr oxvi am ne under
walrmfnomﬂé NeldwH - ?,ﬁ%q 2-hyNey-phg B ENA OMicoDE e MA)- B benzimidazole-
saPR{RRhiat g)sol vent gave correspondi ng conpound
(XVI). "5 (XVO was reacted wth
The dhed deratilued 05)3vasi e ed afrarfie adhelpioneduirs frsediasce Example

b
OE))é gtsaprg ?%PQ{%% %%Byrﬁétgﬂlaﬁagpf—gffg_g I9§t/oeta§%é/bﬁm Wef\&ﬁénex Luna
QIR HOmNL ol OISt mb v ddiegit é&ﬁ@{g@ ol 1t5h‘i:_\mm Solvent A; H0
\Aﬁtﬂrdf?sﬁﬁﬂ%'rcg&e{«iﬁ% éMn‘t IE) Acyotnl?lﬂé“wnhfé“i‘;’ htﬁﬁuoroacetzc acid; UV

puri cat1 on t ransf or med
266x negmmdﬁmwwmwammswma@sm (\VI=P.36iaNgB 8 MEH, s), 4.39

St Pobedtc B Rl v T § Safii el e

Hz) 7Hs2 RHRIOM1E Fape),at 18 @H| d RESN2\HA)L 7. 8X(RL dX)48.84 Hz), 7.90 (1H,

(9 AT e Lomeeranure et o

XXPl'i Scheme IV illustrates another procedure for the

$ri%%gr§ti on of hydroxamate conpounds s of Formula 1.
anple, in the case of Z is -CH2CH2- and

Pa¢aaatibad t 0 of5- posiiydookyid[1-(EGrhvdtcaryblmpys-aah-methoxy-phenyl)-1H-

corr"p\o!ung%%) ]can be ;S@t hesi zed by anal ogous net hod
f IV starting with appropriate
ThBHl&édTaﬂ‘hpaiues € \ast hepughaccediirgt fodhe amdeddnmdetshebed in Example

10 5¥ Pk GHalh qw&ﬂ&éx B st SR SR bB: Bnspampnex Luna

d1s.2. (GOB@:OWEYJSCC(L)% N)S inb/midi gediieht 5658 B oo Dy, Snkent A: H,0
vxgtlpodJP"o tnﬂuorcgaclelaltll acagl Solvent B: Acetonitrile with 0.1% trifluoroacetic acid; UV
254): 3.39 min. NMR (400 MHz, DMSO-ds) & 3.90 (3H, s), 4.01 (1H, m), 4.35 (2H, m),
4.58 (2H, dd, J=2.48 and 14.48 Hz), 6.62 (1H, d, J=15.84 Hz), 7.27 (2H, d, J=8.92 Hz),

7.68 (1H, d, J=15.84 Hz), 8.01(4H, m), 10.13 (1H, bs). MS (m/z): 383 [M]".

Example 7
Preparation of N-Hydroxy-3-[2-(4-benzyioxy-3-methoxy-pheny)-1-(2,3-hydroxy-propyl)-

1H-benzimidazole-5-yll-acrylamide (7)

The titled compound (7) was prepared according to the procedures described in Example
1, by using appropriate starting materials. HPLC: 100%, 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): 2.06 min. NMR (400 MHz, DMSO-ds) 6 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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20 attached to Cs-position in Formula | b, can be
prepared fromV by treating with (C13)3S(0)I, and
the resulting cycl opropyl derivatives (XXIl) was
Exgopledrt ed to corresponding hydroxamate derivatives

prdoXeibid ) oACHREGIRA3 Y 2R NeEs - Ieseri-bed ahpve-pkarimidagol-5-yil-

preparation —of nydroxam ¢ acid. 44 22 March 2007
acrBeheleddV 0 sna, O AcOHI C92A't OH HIi 02N NcOH (

Th%@iﬁl’l{gﬂa Hg?}I@Hglaé Iglégaged éﬂc&dln’g th tid Me\éuﬁés Q$Vribe IO Example

1, Iy ysnggapprepriateNsttieg mleri%wﬂpt@ 3&?/{01 &= i—%ﬁ%@%@wr}ex Luna
cw@z%@ﬁw'ﬂgﬁoﬂjﬁwﬁo 8an%wﬁ'l S %H%%GS% oDbr @5 rﬁmLSoivérht A: Hy0

xxvlu Schenme V illustr

Witammvm emfwmh@t #@d; @@@@a & coPniijal ek dhbi éﬂf&&%@%@md uv
254% @g lch D@é@@' ) 6.3 4013 BRQ4GaRE 303fo ZH' ), 4.90-4.95

position in Formul
zwuﬁhazsormeumd(»% 52 &), e0sfint ki $iFedHby).ahal b@b@@ 9.73 (1H, d,

_ ust in Schene V starting wth
J gﬁ%!}ggﬁ ,aﬂ‘/é‘i %?élemdi ates (!1) through reduction and
then the resulting product (XXIV) was, wthout

fur h?? purification, cyclized to give (XXV). (XXV)
eated wth an appropriate alkyl halide (e.

Prmkbh brom de)ydraxyidHé-(bhesencehgf- 2a4~rpvrmkyhdhfrﬁaﬂ21m%]dazol 5-yll-
acrylamide (10)

The titled compound (10) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 97.0%,; tr=(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): 1.14 min. NMR (400 MHz, DMSO-ds) 8 3.78 (2H, t, J=5.80
Hz), 4.43 (2H, t, J=5.80 Hz), 6.50 (1H, d, J=15.80 Hz), 7.82 (2H, d, J=8.56 Hz), 7.94 (1H,
s), 8.00 (2H, d, J=5.97Hz), 8.81 (2H, d, J=5.97 Hz). MS (m/z): 325 [MH]".

Example 10
Preparation of N—Hvdroky{%-ﬁ-(S-hvdroxy«propvl)-2»(4—pvridyl)—1H-benzimidazo’l-s-yﬂe

acrylamide (11)

The titled compound (11) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 98.2%; tr=(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): 2.61 min. NMR (400 MHz, DMSO-ds) & 1.91 (2H, m), 3.37
(2H, t, J=5.84 Hz), 4.49 (2H, t, J=7.84 Hz), 6.54 (1H, d, J=15.52 Hz), 7.98 (1H, s), 8.06
(2H, d, J=6.26 Hz), 8.90 (2H, d, J=626 Hz). MS (m/z): 339 [MH]".
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to base (e.g., sodiumcarbonate) in an appropriate
solvent to give (XXVI). Treatnent of (XXVI) with
hydroqen peroxide in acetic acid led to (XXVIII).
EX#TRI§ ' he same method described previously, both
Plegdtion & &-H R4/ 13 )i -(wereiviri@anaf oL aeeh il ndtey)-1 H-benzimidazol-5-yi]-
correspondi ng hydroxamate conpounds (XXVI1), and
a a espectively. 5 The follow ng preparation and

Tr%&tmj %m@&@ncﬁ' VBNWED ekl e athesey SKitht e&’@d:d’d;iufé%ed@échbed in

nore cl early understand and to practice th
Ewml%ci Rt HERg hW'ateTﬁWth‘ﬂﬁt@f%t Hpel: c(gr%’f"déﬁ? dlC/PDA:

PRshollentt Lt Eheo @Q%n@%p thRrf 88! RASHIE grditnt PBEe) B over 155
as being illustrative and representative thereof

mipx arppiest A th@pﬁ‘l”aloﬂo/ﬂ t’(ﬁfFJGTQaFﬁiiﬂ?r BN - %@'@%%%@QW@W h 0.1%
traféuo?ro ft?gBaBYL'Jv 284} 3: 3%"#1 Peﬁe@xk%g@&mz BuvscRel ¥l aniiden 1) J=g.40

re-stirred sol ution
He)x arg-@Hchl), @rfd @Hnidt db‘tﬁ&ﬂ#&ﬁn%Z%@ﬁd (61, @y, 743 41h), )7 .40-7.57

[ d%%c{ 4 ethylamne (2
4#1'25#} Pé(@ﬁ] ?ﬂ%%@ga o %/Zg he resulting 45 22
I\/Iarch 2007 soI ution was heated to 85C for 19 hours
gn cooled to roomtenperature, The solvent was
ve under vacuum Water (100 nL) was added to the
pgiatiore _@lind !/ 3w g3-adirersytasep e - (R-plyrigy!)- Titdenzimidazol-5-yil-
11 qu te was coI I ect ed and washed with col d water
Mnes and dried. The product
Ti3s (t@eduoprr@ound( @ r oxy preppyedgepsdriling' t - hheprogdduresc dggaribed in

CEu ) B B A OGS A S 8O oo

Pi(a@woﬁ\emax)_urvmé'i&ﬁ@ebﬁ(lrmn ﬁh@owmmﬂﬁdnuoﬁn toramiiesyt 4-603e B over 15.5

m§>’ $o?&ﬁf°%§awe%@1ﬁé%h%%%§&b fgg%ﬂ’az(&e}&itﬂm with 0.1%

trilasrolietit edidt OVrash): 37T om. MAR](AHOSMHZT@MS@&GI ﬁ arg8 (2H, m), 3.30

xt.ur c d 0,to r r
AL e 1R ﬁ?@o@pﬁs% e 98 SRR AP Bogs p). 7.
1nﬂ3tsb‘]}6 05 (sts-tem 9as (tio) d,ectad Hs, &V&mhald |JH€2§¢M)(MS (miz): 339

Lid (1.06g, 91% MS(mz): 281 (MH)', step-3 To a
Nle-stirred sol ution of met hyl
trans- 4- (3- hydr oxypropyl am ne) - 3-ni troci nnamate (280
E% él‘!g mmol ) and -3- phenyl but yr al dehyde (500 ngy, 3.4

P %°n gl acial acetic acid (5 is rnL), Tin chloride
Premaradidded ((1NI8/denxyBI1G3mparb)y-prohe) Eesenathwhdwémhnm&danoi -5-yll-
Jhas pe d to 45C for 17 hours and then cooled to

rature. The sol vent was renoved under

Thaciiaan codbend (24 why aeghrell chtodiopetohtieepio2@durty desgibed in
Egad%glg t)ot}yh%su%gsagpl%ce)pna?e starting materials. HPLC: 97.3%; 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): 2.63 min. NMR (400 MHz, DMSO-de) 6 1.87 (2H, m), 3.18
(2,1, J=7.40 Hz), 4.41 (2H, t, J=7.0 Hz), 6.57 (1H, d, J=17.60 Hz), 7.15 (5H, m), 7.64 (1, d,
J=17.60 Hz), 7.89 (1H, d, J=8.64 Hz), 7.95 (1H, s). MS (m/z): 366 [MH]".
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stirred for 30 mnutes. The organic |ayer was dried

(MgSHM), filtered and concentrated to an oily

residue. 100 nL diethyl ether was added and stirred
Exfaaipldidhours. The product 3-[1 20

égsgfgé%ngr &SRR thyl-1 H-benzimidazol-5-y)-
Pr of ~ R IXEZ(?/ I?ﬁ%g&%?eﬁgﬁ)mfpyndm 2yv|)me a\(l:l 4 negtzznrr;/zlaz

ace,ﬁgtrﬁﬂe (Mgas obtained in 34. 9% yield (132.0 np).

Thef ﬁl?gng?ryg{ ; 21\4% Vigg &%%%%p)ac&%k | BB LR R (0% dribed in

EXpr®ss i1 r B use) wpbaprigk starting materials. HPLC: 99.7%; k= (LC/PDA:

queé\égws exs% r@@% 8¥1%@%g¥:?% éém fg%u@@?géﬁ' (elé‘ghs@%r\? bBr 15.5

maa %iv@ﬂﬁﬂ\ and \l?uy‘ﬂﬂomlltréinmmecdmy&darautrﬁaj\ranﬁ@ (A_mg)nmje with 0.1%

ey YT, S0y 2o Ll e R 56 S, 75

HHEHBEI AL W& @ﬁ@iﬁ laenupca@rrm 7.00-0.38 (k) mf,i7cB2 (OH, m), 7.64 (1H, d,
|ce mater cont

Y APORH R G 42t FnEZnT AT (78 e ARt Fact Tl [ 844 (11 ¢

4 gl ppgr?g/g n@o (WAe organic | ayer was dried
Ngség I)taere aﬁd concentrated. The desired

product was separated by reverse 30 phase preparative

E#P - 1Af ter |yophol yzation, 7.8 ng (6% of
dr oxy- 3- - ( '
Prreﬂarramn 20{\btyHe

oot AR %ﬁa@@ta@rhdhe(dms powder HPLC 96%
TR=(LCC PDAT Phenonenex Luna C18

Tige gitled /pimpoundy(bidi Wt P52REsYh BEGRIEd 1% %en‘i’”‘ﬂge@éﬁgn rycrbed in
EQAmATR O Wik h u@aﬂé(y%bgfrb;ﬁr!)a@r@@rﬁﬁé i ﬁa@ﬁblé FBRl0/EI0% B; tr=(LC/PDA:
ng%oq%;ibg@%tzgx@{% AT : Odemi gg%gér%%ﬁgﬁé)over 15.5

(r?"'éol\%nt ‘l\*@l @ W&ﬁ O 11’/6 a?vfl&?d'dcem acid. 80wdntO® ASHbnit)e, with 0.1%

tn‘fluq_rgaczatlggac(dg,Hv 2@4 2]1%gnr( 1WRC{SIOQ]NH:§ Q‘ﬂ/‘_igs %ﬁ’%éﬁ% q_H s), 2.89
6}4 g6 %?‘_?&‘?s?%f%o((m dJJ-%s%@ Aﬁ)? oié of 7 16 (164, s), 722732 (6H,

be) 10. 33
mQIHp5 B d, JIIWB(&@M@)) 73%’01(*1\#4} MS ( E%%Qnﬁ% 15" Preparation
of -Hy rax. 3- 1,f3~45 trir .effo, xyberizl 2 2
her:yl-thyll Fi  benzim dazol -5- -acnrfam de 2 The
Expinpediicompound (2) was prepared according to the

Ppe[p%?é?tgw &F q\?ﬁ%rbpyeﬁ 7 %r&%l@m&hyll 3¢Mdr‘d>§v B@pyl-1H-benzimidazol-

approprrate starting naterrals. HPLC 91%
Syiba¢ryla@de¥Ad) Phenonenex Luna Cl18 2. Ox150nm 5p

8' #IE8: ¢ %&ﬁ% gg) Was%r@ﬁ‘ér@@tao@o@ﬁ% B méerprolzédxﬁem described in

oI vent 1% trifl uoroacetic
E3ipent!, By Asieg CHIREGTFle W0 MRS (TR 0SBt i e-(LOIPDA

diBMEB 56 )B 15.5
I%%h%’g rké%_lru%gz&ji %@)%gOrmnnSp gél%glmzﬁmg}mw? i % ) ov:ro o
r3n 630lyaM, A:shi;O vig70. Q%anlggroa@gg e(cgiH Soé\ﬁent @g}_% Hnle wit o
H Jaﬂ,@o? Ela)94 2H, m), 3.43
Sagkpfh Pty fhugh Sl s o0
QEIiH,JS:)SBiIt‘]zD@4(22(BﬁtJ 7.2 Hz), (2H,'s), 497 2Hs 6.53 (1H, d, J =
15.8 Hz), 7.38 (5H, m), 7.63 (1H, d, J = 15.8 Hz), 7.67 (1H, d, J = 91 Hz),7.80 (1H,d, J=
8.6 Hz), 7.90 (1H, s), 10.77 (1H, bs). MS (m/z): 382 [MH]".




10

15

20

25

30

35

51 22 March 2007
bs). M5(m z): 488 [MH . 15 Exanple 3 Preparation of
N-Hdroxv 3 f2 (4 benzy' ox 3-nethoxy-)hen -1-nmethyhlN
benzi m dazol e-5-yll-acrylam de 3 The titled conpound
E(Xg)“ prepared accordr ng to the procedures

I n B S SN . ,‘v ; - 0O ) p i A
g 2. Oxl 50nm 5p coI um; 0.8 nL/m n gr adi ent

‘Tj\sre6§t%6 cNRund928) WaR p Sr‘gﬁé%@rgcc@rdmﬁzg M bfbc@dr}e/@» described in

trrfluoroacetrc acrd B: Acetonitrile wt
Eoamolet i flyuopioacetirerriasi ¢tarioy megAipls. HRL PR ?4» I\ME{LC/PDA

F?%E'Qﬂ@ﬂé& Lupy?QBdﬁ@x’i@Orﬁm% oAl Dg i3, dr3blon S99 626ber 155

15.80 Hz), 7.32-7
N7 401144t A, Hﬂlgvrmzo Hz) trrﬂqor%(egc Hcrdd Sopyeg. 22 p@tpmtnlezg/lth 0.1%

tr&r%%%etl‘c’ ac Ugﬂg ﬁg% 6% {h'» W ZD&%’O-W 1.98 (2H, m),

3349rKﬁth)dyt Ep&emyn)sexzr(ra hydr&)‘éz rp5epuﬂa J=158 Hz 7.65(1H, d, J =

r ey u,Q Jhe titl
? Q%ge@) Was pre rzzé‘éccgrddi/ng F%Zt Iﬁrtez ﬁzﬁo?g%ézr%sm 7.93
(thésOrd e2dH, dd BExabplHe), 10,90HyH uss) nySd pyr) o p44 mrdzl
starting materials. HPLC. 95% ta=(LCl PDA: Phenonenex
Luna C18 2. Ox150nm 5p columm; 0.8 ni/m n, gradient
Bxabfplé B8 over 155mn Sol vent A H20 W|th01%
fltuoroacfetl . A :

dd g b QRN LALY ]
a(chwM’i)DI\/SOdG) 5 1 96 (2H rn, 3 88 (3H, .S)

T&reﬂré3 tle éc%pcﬁg%S 2%) g@lséprgza rF%'S_iac%é'Sd ng7 ? fwc%gurggh!rescrrbed in
Ekaible7q, le) usifg 7dpdrapliated , stalh®y Gatet)s. mPQ(I (1DBI, ¥d, tx=(LC/PDA:

PR TARY- L C A0 Sl G S s £l By Fover 159

rain) emdmxzy 8,0 Wvith26.1 %r yiflooreddeyiq-a2id( z‘éol‘vetrhaxy\eptléﬁreme with 0.1%,

ihhsone 18 Cee i opbrin AaNF MoRgeds TS prlohell o v+

ke ey i bed2i mExasplie, mjLS oy 21sd, Vg apprzppm?a(rzer t, J 5.8 Hz), 4.46

(i 6B 20 i S5CdT e BT Ot 7 AP, 4 i O 0 =89

Hor) 6586 (1everJ 18.6542) mo4 Sel, vems (Ai/z)H3M8 [MHE h 0 1%
trifluoroacetic acid;- Sol vent B Acetonltrl le with
01% trifl uoroacetic aci d; W

Example 19

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

acrylamide (23)

The titled compound (23) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 99.0 %; 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): 7.38 min. 'H NMR (400 MHz, DMSO-dg) & 0.86 (3H, t, J =
6.8 Hz), 1.32 (10H, 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= 158 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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254): 4.12 min. 'H NMWR (400 Mz, DVSO-do) 6 3.80 (2H,
t, J=5.36 Hz), 3.87 (3H, s), 4.39 10 (2H, t, J=5.36
ét%qf; 56 (1H d, 15.72 Hz), 7.17 (2H, d, J=8.88 Hz),

J=8.52 Hz), 762 (1 H, d, J=15.72 Hz),
P?e;7a8@t(oﬂz H,of d MH&r&@{B@mioﬁaxﬁ&«(31h‘yidron:DrQb¥8-.1wdﬁzﬁmdazolévvll-
7.90 (1 H s), 10.77 (L H, bs). M8 (mz): 354 (MH'
a Preparation of 1V-Hydrox -3- 1 2
T8e hatle@X cdrafythy - 4 4vaaeprapxred pzh}enrydirig- fHthel Brocedures described in
benzi m dazol e- 5

Th
SgpBur [6) Ras BT BAbaCACOP NG o (e oh Bodtiuksl 00X
rihesehéhad uhp cE;@amheOman 5 yblish;gs apphiapgiaatet 5-65% B over 15.5
TaaehOg kel Sk B ot S S £ PIERRIRN®hn o 1
1B RACBIOMRS: (AD25) mf 85 MI‘MWR&OMQZZQM%@ . 18/42,03 (12H,
trifluoroacetic aC| : B: Acetonltrlle W t

M, 3G3t(# i f MUk Haesh ef‘“a§17d*z 04\/51 $4h)t: J 3. 659HR R, 58!@% d J=158

k(zgoﬁﬁfm% dDMS@s@@)z 8733’6 8@{ 63 8P 1iz) 47 gééﬂlﬂd, JE8.7 Az35.93 (1H,
=2. 48 and 14 48 Hz), 6.62

solltq85d1HJbsD5\ﬂ%mm)3447[M2ﬁ (2H, d, J=8.92 Hz), 7.68

(IH d, J=15.84 Hz), 8 01(4H, n), 10.13 (1H, bs). M

(mz): 383 [M'. 25 Exanple 7 Preparation of

ENapynde 8k - 3- (2- (4- benzyl oxy- 3- met hox- ghenyl ) - 1- (2

e RN MR RPN 3- (2Lis RS AZh Bh SlRA Qe k8L Vil-aed i ide (25)

7~ The titlred conpound (/) was prepared according to

Ttheetifdo cetRaued @S vashe@rpigd ing to th eb)pngp@pwﬁs described in
4 a t e 1 0
@%ﬁﬁfp PD%‘? ﬁrgg; odﬁg%g)@%uﬁdgﬁmg rrlé%r@is Qﬁ 991%: ta= (LC/PDA:

Rishamane0. @arf 8. ax1SQmau@emiu@n&&m/@@eerawnSS E?% B over 15.5
r@ﬂl SREAAA: W B 1 Ql%flhéﬂogééﬂn@r%egdhﬁén@@ d\cet%@hM@thh 0.1%

cetonltr e wth 0.1%trifluoroacetic acid
tBA) QacRtiOBCIdLY, 25VR. %‘14!(0@ M- VROINBOMS) DEISH:- MBQ@%@H d,J=66

H, 05 3bh_8) .1 =448 2Ry ( mt*Js*?gk(z:f'i(Séz’HtJ 7.0
g%?ﬂﬂ ]6?*73% '3 5954 11H ?L

HAHS 58 1H, MBJ Enti5zd Hz) 219@ :(wmy 72@83rzzwar6§r{ 0@7/~ 15.8 Hz), 7.70

EF{O(?FJ §§}—F %%a&eﬁglﬁ% gldzrss)zx\:{r arnCJ@M% WQ% DMSO-dq) 8

13.6 1280, eaap:mmdas(aeﬁ 19%@s1 1;4raepasa @1 28ct dREIPNtRE D 1206, 132.2, 1327,

propeduLen, deSEIbhad (hn, Brapis 3 L by using

t p, =(LClI PDA Phenomsnex Luna 018 2. Ox150mm 5p
ol ummn; 0.8 nL/mn, gradient 5-65%B over 15.5 mn,
£2A H2O
Preparation of N-Hydroxy-3-(1, 2-Diphenethyl-1H-benzimidazol-5-yl]-acrylamide (26)

The titled compound (26) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 98.3%; 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,0O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 7.68 min. 'H NMR (400 MHz, DMSO-ds) § 2.99 (4H, m), 3.09
(2H, m), 4.59 (2H, t, J = 6.9 Hz), 6.56 (1H, d, J = 15.8 Hz), 7.07 (2H, m), 7.23 (6H, m),
7.31 (2H, m), 7.64 (1H, d, J = 15.5 Hz), 7.66 (1H, d, J = 7.2 Hz), 7.78 (1H, d, J = 8.6 Hz),
7.92 (1H, s); °C NMR (100 MHz, DMSO-ds) 6 27.0, 31.9, 34.5, 45.6, 112.7, 114.7, 119.4,
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with 0.1%trifluoroacetic acid; Solvent B:
Acetonitrile wth 01%trifluoroacetic acid; UV 254):

6 4 0 3 ,
4, 54 T B ARG 9 iR T Ot e
Msdﬁﬁsﬁzﬁz =), 7.98 (1 H s), 8.04 (1 H , 8.27 (1 H,
,973(1Hd 10 J=8.0 Hz). l\/S(rﬂz) 355 [MH
Exanpl e 9 Preparation of " V-Hydroxv-3- f-(2--hydrox
Exanflld123 3 4- pyri dyI }-1H benziridazol -5-1 -
de {10 , t

=9H’Ro3uﬂ%th(v;)q)ﬁ B@!ﬂ%mtdazol -5-yll-

] d - a e e+ . Are—PT ures—aescriroed
acn%&p]gﬂl by usi ng appr oprl ate starti ng mat er i aI S.

HPLC. 97. 0% C/ PDA. ,Phenor X ;
Theotiteg) gqfﬁ?ﬁ@ﬁ @gp_fwﬁsr p@p%rem?%or ing S é Lb?otgg@r@/ (ﬁscnbed in
Exa@¥p®l 115pp usfgh,apbepuast stéﬁmtrlZ@aWriahs OHR9G: 99.9%; te=(LC/PDA:

erelshn e sSSPl SERIS R o AT Rh Bkl Sotigover 155
min( 48QeMHZ;, HRMVEE d5)/o axﬂa@rwce(nahhcxd Salveht 80 A2BtoHit)le with 0.1%

tnfluprcga%et(é?pd guvjzsg §642Hz"}‘” 71 gw&( _e[iopl R%Hg)Dl\%godg {% (élH m),
3. 2?]@ %Uﬂéé 2@ t?ésé%hh .7, 21553977‘-hw> 7MB. { M Z)1, BR8.55 (2H, d),

Preparati on of
10,9 (i - @Sim@h%ﬁ &M'V ropyl - 2- 4- Lndvl - i Hbenzi ni dazol -
5-yll- 25 acrylarnide (11) The titled conpound (11)
was prepared according to the procedures described in
Exampdegfte 1, by using appropriate starting materials.

PreEErlaﬂ%n_QSsz% Nk R RRAS - Hy BB aneEBNe X idolh@l- BLBenzimidazol-5-yl]-
2. Ox1I50mm 5p col'um; 0.8 nlL/mn, gradient 5-65% B

propigeamid&(39) min, Sol vent A H20 with 0. 1%

The rtl& c! L&glrn BGRL i) aghd; re%%téﬁeﬁécoaimdm@ttﬁé“ drbctdd@rewl tiéscnbed in
% 3 rlfluoroacetlc acid; UV 254 2.61

Exqraf0® W2y DVBO28BYPIate gq_rtir(@l.qnatﬁjra%s 3%@#0 %_%n {o tR— /PDA:

Ph%ﬁ ﬁ}gﬁéﬁ C148 ﬁ’%x(@)’ﬁ'\m tSu cémZmSé BHKQ/mlrﬁg%le(nlﬁ%% B over 15.5

ming. Suve(R A; O w\ﬁ"ﬁ@g /Hﬁn)afiuo[\qgceetm §c§ld §<§ger[t I\ﬁ-l[ Acetqutnlgzwﬂth 0.1%

tnﬂb@&%ﬁ@%g u@?@ﬂ’ﬁb%e%nmﬁmmhb@ww DMS@M@-& mml(eH d, J=

phenyl - et h itt-benzi m daznl
6.4adzand. e (RH2 ) The' (iH, Ir@dZéélﬂ%‘bljnﬂ (h%%é@S&Wédéﬁeaﬂ ). 357 (2H,

t, Ja%cghghﬁ%zé%tth? W?R?}d%ﬁﬁwﬂ‘%ﬁgf'é@@ﬂz '756§1EX@WP|7@ (1H, d, J -

appropriate starting materials
= 8 HA%"°a R&(RL(100PDAZ, M%@hé@@@muﬁé2@%4 23Q&13§d nmd, 41.5,

o LI B LS RSt 2y peR e b

Sol vent B: Acetonitrile with 0.1%

Example 25
Preparation of N-Hydroxy-3-{1-[3-(2-oxo-pyrrolidin-1 -y)-propyl]-2-phenethyl-1H-

benzimidazol-5-yl}-acrylamide (30)

The titled compound (30) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 99.7%,; ts=(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): 2.88 min. '"H NMR (400 MHz, DMSO-ds) 6 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 (SH, m),
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trifluoroacetic acid; UV 254): 3.32 mn. NWVR (400
MHz, DMSO-d6) 6 3.11 (2H, t, J=8. 40 Hz) 5. 71 (2H
s), 6.51 (1H, d, J=15. 8O_IZ|J 720-7.
7(62H|1Hn<j J71az§6wzs? 710H(4H = &6 H7>9748A( m dsé 88365!72 ), 7.93 (1H,
n%%}y ,(Aqg 399 (VH|' Exanple 12 Preparation
dro& (1 ( 3- hydr oxy
pr opel }-2-(2-pyridyl}-1Nbenzi m dazol -5-vl]- acr
% 1 15 The titled conpound (13) was prepared
acc

Ing to the rocedures descri bed in Exanpl e 1
adion oot Aplvaiexy-as naRh Pyt -pEpel-g-Rhenetpyb 0%/

w: Phenorrenex Luna C18 2 O<150mn p coI urm

gradi ent 5-65% B over 15.5 mn, Solvent ‘

The #2O wdnrou0d 106t mias| Riepoak ecredasi B; tfeompéﬁwes described in
g%@”' t rtﬂ}J eungt %Rﬁo%"/%% mhy%%ﬁg&' HAG: d99 W, =(LC/PDA:

5) 6
Pﬂn)enorﬁerga@ L20a @28{2 (91 50mmgs! qj_umn t0.8 Uﬂ:#%lomrp@ nt 53655‘;/@ B over 156.5

r{%»}:FO’ ‘3“ 1%497%}5:2@ 7tn§30é§)§c?t ?—l%g ek b B'Z)t\cetlmﬁﬁ’e yith 0.1°%

flLbtoadeticiit; B8 294): 2. 1I€Bni(\rﬂWI)IMR33@D Mﬁwl—q)MSOEkbfr@Hé @ m), 3.1

RThBR B O P44 Mo 78 B4 hRALE T bl i 50 12

701 sﬁﬁyiln acey(iand,de- (128 FENer Tl (1Hadj donpouimi), (7199 (1H, d, J =

S LN e procedures described in
8\£)a 8§ ﬁﬁﬁ?ﬁ@o{ﬁg g‘ﬁ’%g’\ﬁH{aat e starting materials,
HPLC. 97.3% tR=(LC/ PDA: Phenornenex Luna C18
%@Q(I!S 5p columm; 0.8 nL/mn, gradient 5-65%B
®15'5 30 nin, Solvent A\ H2O with 0.1%

Ftréd)a‘riatumr o@tC e3-|5e( 2etdjideh caBaimogintinyB: 2- plosee g - b arizIngd agot- hry(l-propionic
O % trifluoroacetic acid; LIV 254): 2.63 mn. NWR

, DMBO-dc) S 1.87 (2H m, 3.18 (2, t,
TheTtithQ blzr)\pouﬁd4(132§2ﬁé,s prepdm=d . focbizing & Fe (plodelgiurde described in

E;«ag@le(f Fg% usgng ag&roplg%te %tagngg(ﬁ\%ie'na% Hl\}é:'wrr?%% §G%C/PDA

F[I"M‘rﬂmenéﬂ_tﬁa var T w1300 5 Ex@mph;ed. &mLﬂnep@’Iadm%ni‘(ﬁ“be% BNpyer 15.5

. t_hl th E L ACr o
a5 YA BBl S PSRETEBE QLo 0.1
tamoRsdbngadi® U\hes5pr oGeduin €% HERCEDDatHE, rmmssoaagoaamve @H, t, J =

o) by {PRIPCH B o6 PRE AR Dk 18 8 BudBotint 54576 M2

©2l-unB; (519, 8) vrastz/(mHnd JOF asli7e ), 5‘@5(%48@3/@@ 553H5, 781?!01,H dJ=
So| vent A Owt h 01% trifluoroacetic acid; Sol vent

306 'Aée?@ﬁl W i) WACtAHOS) 196

MS (m/z): 380 [MH]".

Example 28
Preparation of N-Hydroxy-3-(1-Benzyl-2-phenethyl-1H-benzimidazol-5-yl}-acrylamide (33)

The titled compound (33) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 99.0%; ts=(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-ds) 8 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-de) & 27.8,
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trifluoroacetic acid; UV 254): 3.11 mn NWVR (400 MHz,
DVSO-d6) S 3.31 (2H, t, J=7.56 Hz), 5.81 (2H, s),

? Zs%lﬁ"v%%ws(gﬂ'%gg %@ 12?%71()6%6%? §76§' 13%)3( fé8%21289 131.0,

1348, 8. H2}p8.4,7130/, (1353, 162. 7] 8- 48z H23)38 87 (1 H m,
8.44 (1H, d, J=3.92Hz). M5 (rﬂz): 399 [ MH Exanpl e
15 Preparation of NHydroxy 3-(1-(3 Qneth | am nu2
ERadbplent hyi - oroppyl} 2_phenethyl -1 H 1s

. | 3 d ‘

en2|tmd§,<lcg_! 42

Tdestki b@xdnponnd EX@)vaae rilrepzbyd Lmbdsrgm@pmr mr paicédures described in
starting materials. HPLC % ; L ,
PHBHBmancil LORA. CR#°D o SeiH raa%%iam#%, B85 i =(LOPDA:
Poeadeiak LonH %8 B0y 80mbSuScolumim 0. SSelvemtgraietdZ@ast, Bhover 15.5

o SO 4 YRR B e b Bir 5k bt i o .1
trNMRoééle@ aMdzquZBBQmW tﬁml’i-@&l\/(lf:ﬁ[iOOS\)in 89, 8 5(@912 (6H,.d, J=66
ng @613( 1;4 ng)é 027 22—2 d7J§27M;irZ| ) 57 ( 2H7$)52§ g4, g(J ='15. 8>Hz) 7.21
2J-le§ ﬁ@s{!ﬁ) m)77.88 (AL $de gM?‘s, Mgk 463 EDel,) 5220, 27.2,

2 N- Hydr ox 3

Pr epar at i on y
3@9 gazwo&ywﬁé;@hmg 4( B2hl/diex3y 188 Opé?8.9, 131.9, 133.6, 135.3, 138.0,

[ I am de 19 The titled conmpound
1%g%éghggéga 3§M<I:ICCOI‘dI ng to the procedures
described in Exanple 1, by using appropriate
Exb@plel 980 material s. HPLC. 98. 6 % tR=(LC PDA:
Phenomenex Luna Cl18 2, Ox150mm 5p col unm; 0.8 nlL/min,
Praracitien of K-HyswxR3di&enav15-®ozimidazolSoy reerylamideHd$)

TME e BHdotAd | §ﬁ)r %%e};ré&a a@coréﬂ%vﬁmhe proa@dw described in

Acetonitrile wt triftluoroacetic aci
Epgnaple 4. 59 wiitg apprqnme(ateomwaternmiﬂﬁ)c S 97.9%; (tRHLC/PDA:

P%gon%n@? Lué%’dw b, Ox‘?SO‘nér? 6? 048 r%é/g(%'@ ?;ifiené‘]j-a % %7 8%ver 155
MG, et A: 3‘&@swatm0 Tl asfatma@ewr:m@dsﬂzbfem %7(\g_¢%prdtnn°;wth 0.1%

ofpSEle Sl Sk 18 By P oo A 8 43,0 .

(Ek anpl=e13.7 H2), epar @H, o), 066 {tH, Hy dr-ox&/8 342), 12 1B ¢, &y, .94 (1H, s),

oL Yoy e RIS B T il B 005, 202

13(C2,0130i40¢35.0, 13563, pr@cedsdresisdaesor dBetMin. 5 Exanpl e
1, by using appropriate starting materi als. HPLC
97-9 % tR=(LC PDA:

Example 31

Preparation of N-Hydroxy-3-(2-phenethyl-1-propyl-1H-benzimidazol-5-vi}-acrylamide (36)

The titled compound (36) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 93.9%; 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% triflucroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 6.05 min. "H NMR (400 MHz, CD;0D) 6 0.90 3H,t, J =74
Hz), 1.70 (2H, m), 3.20 (2H, m), 3.48 (2H,t, J=7.1 Hz), 4.21 (2H,t, J = 7.4 Hz), 6.54 (1H,
d, J=16.7 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)& 11.2, 23.6, 28.7, 34.0, 47.7,
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Phenonmenex Luna 018 2. Ox150mm 5p col umm; 0.8 nLl m n,
gradi ent 5-65% B over 15.5 mn, Solvent AL H2ZO w th
0.1%trifluoroacetic acid; Solvent B: Acetonitrile
-0 18.61920.br 1300 deddc €29 & 18e0d13AK/ 1284) 13820694, 40.1, 155.5,
N O?W" DI\/SOdG) 8 1.98 (2H, m, 3.49 (2H,
1MM§§4% ’156(2H t, J =7-2 Hz), 6.56 (1 H,
d J = 15.8 Hz) 7.65 (1 H d, J =10 15.8 Hz), 7.69
J =8.7Hz), 7.75 (1H, dd, J = 5.1 Hz, 1.2
Eg‘g’ﬁ?!egﬂsg (2H, m), 7.93 (1H s), 8,42 ("1 H dd, J =
Pwmm@nMMﬁw@WQFwMWMHbMyﬁMWﬁ5m$MWM%é@ﬂ
2 31 . A
Tﬁégr oxyro yEﬁOeggf sgv ut y?éﬂ gg%%?‘ﬁgdaz%%- @’é?duﬁss described in
Ea@‘mwe afi d¢ 28inThepiropriaéd totpounae(@4) HWAS: ppePar ee-(LC/PDA:
L re SGI : . ,
PR oD 8 R O e e PO g B g 15
mirR={d\@hPBA:H.OPhvétin S eixif UotmeaetC1 8ci@. Bwlt&0n®n Bpetaolrilenmith 0.1%

BT 9720 B S AR g T B =7

HAG @182 1 1 in), @.48i (2, @Jt%s 20), 6156 f(1Har, 0acet 8 eizpaied; (11 &/ J = 15.8

H254})79c§1°’H f o gngﬁwlﬁ (Q’Eﬁ W@ g@? (s&%'g]& 2}% -3¢ NMR

133)00\4H£ 2th,0mh) 8311 72348 Hg)4, 13447 1(&H, 140.3 J126.45183b2)34.9, 135.0,
.56 (1 H d, J = 15.8

"‘ﬁ% 14?'(56%65(71'\{145 fagz ): 3248 H@*S Hz), 7.73 (L H d, J =
8.6 Hz), 789(1HdJ 8.6 Hz), 7-94 (1 H, s).
mz): 318 [MH'. 25 Exanple 19 Preparation of
Eﬁﬂ‘&e oXy

Pphetio of W 806 )Xy-9 1 QBHY)- 2 a6 vt- h#ﬂéﬁﬂﬁixdﬂz@iaszm a&yiinide (38)
[ am de 231 The titled conpound 23{ was prepared

T QUF RGP e Johet ciRse) desErnBed 1R PBSiiEte desoribed i

ERmMST N baPRERPT hr&prtaardddngy mMRiendial %PLUPL@O‘ﬁg tQ— LC/PDA:
% ‘%JR- L(t‘? ‘@ p§’d%‘%cnornerﬂggx Luné C18 2.

PRGITA: GUg 2 2 RASOTGD S G 5D Geiob BV Ao ars S B over 15.5

me0| S nt A HIBO, W tOh1°@ tﬁ:ﬁ@o?dabéttdi% Qagsld® @Ch8btonitrile with 0.1%
Sol vent B: Acetonitri 1% trifluoroacetic

trijeprgaceligyagigayV 294)38: OPn 'ﬁ"" H—NM@I (4PRd ¢ wmED- @W@d%?a@“st J=73
H®), @@6( §I|=ﬂ t Y= 76 Az), @ @ blZI)t, JE. 735”-H€7.)1QH8 QM, dcl ﬁ:37 833 6.60 (

a0 ) =158 Pl A SHam S (1, 9207 65 Ryt 5985 8@1@944 m). MS
nd/z mgﬁmg Hz), 7.64 (1H, d, J= 15.8 Hz), 7.71 35 (1
6 Hz), 7.87 (1 H d, J =8.6 Hz), 7.92 (1
H s). M6 (mMz): 374 [MH]'. 22 March 2007 Exanple 20
Eﬂj,ﬁp@rﬁtl an _ of N-Hydrax 2 C Ci ohngl 1- (3-hvdrox o,

i -1 NLben?i m dazo 1 - | am de
Preparation of N-Hydroxy- 3 (1 Ethvl 1H- benzsmldazol 5 vl} acrylamide (39)

The titled compound (39) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 99.0%; tz=(LC/PDA:
Phenomenex Luna C18 2.0x150mm 5y column; 0.8 mL/min, gradient 5-65% B over 15.5
min, Solvent A: HO with 0.1% trifluoroacetic acid: Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 1.86 min. '"H NMR: (400 MHz, CD;0D) & 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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The titled conpound (24) was prepared according to
the procedures described in 5 Exanple 1, by using
appr opriate starting materials, HPLC. 98.0 %
Examal¢ ¢ PDA:  Phenomenex Luna C18 2. Ox150mm 5p
5ebHEMbn 00 M(Qlﬂvﬁsongpﬁ%‘yﬁmﬂtphéneﬁﬁﬁM@ veinidobs-cBxylic  acid
Solvent A Owth 0.1I%trifluoroacetic acid,

id 49 cetonitrile with 0.1% trifluoroacetic
T"ﬁ%ltg? _C%M &ﬁ?j)léﬂ Twé?sﬁgr@bﬁed a&{J;MET; {AQ0 pMﬂédurm&*@éd ) _Example
5 by upipy aparoBrate 2i4rting, maﬁeaﬁlss LQZﬁB 08 é}g Nl\d MOOCMHQ @SOD 6)
1 1 { ,
1L 8% %H Q‘Q;'_&Z)BAZZ?* @? 2o 24% 4634%—‘{ 4?&%4'@%{ t7]9g(621+&|£j ﬁqg 7.21
"71)0782 Z*iHﬂ B@ﬁ ?WS (MSZ(WZ 3440 [NH]" . Exanple 21
Preparati on of
N- Hdr ox- 3- 2-i sobut yl - | - phenet hyl -1 N-benzi m dazoi - 5-yi
xaamiyB@m de (251 1{ The titled conpound (25) was
P&Er?aqgﬁo%doj "i\?:ig\ﬂfrg!ylnig 1t@ p@”&n@ry? 85’3\9% ?Isoeq%ﬁn?cfa'zgl?ﬁvl'] chvlamlde (42)

EXAlrpre 1, usS proprrate startrng rmatertl al

TFHPLGIedggorm%undR@é@D_@a%DArepa@hemW td_uimea pGi@dures descnbed in

5 p. col ; [ n i e - B62Y% _ :
Soapeisl 5oy ey PPioatle® Tl Bl e Bf: THhLCT 9B cpon
Rhenbihaoroacetld i@ atxidpmBobw esitmB; 0.Acet/oini graidieet WMob%h B over 15.5

byl K o oageb e, 61,8 IV 200) o @il Aoty o 1%

tiflidroanktic Zid W\ 244): t05 dirs 'M.NRHZ)00 r@Hz,JDn(AsGLdGm 333%2H, t), 4.84

Aot Bha ke 77 B B Bl b o on

s U5 &/ﬂz)sogwm (1 H d, 8.8 Hz), 7.86 (1H d,
Jr 8.6 Hz), 7.92 (1H, s): 13c NMVR (100 MHz, DNVBO- d6)
8 22.0, 26.9, 33.3, 34.5, 45-8, 113.0, 114.3, 1197,
Eb@dnple 3126. 9, 128 5, 129.0, 132.2, 132.7, 137.2,

el t’oﬁq%l Ao dS22r E’;W@z( %1111 /—ggénzgml\{'agnz'o'!-S%ﬁva%?(v%rméee(%)

parat1uorl UI NC T

T[Eph&tltmit beﬁ:bbdmdnm&)nmctegﬁeyil}acm@r)d aoritioke [R6Jjedlitee described in

ound (26 s ared. accor din e
bl £ oBP il palper R BREI Sitafy ger % 90 te=(LC/PDA:
Famnbmpmm@as@mz oxigonat 8 calsn; (PLC/mB8gdUent 5-65% B over 15.5

BBy ﬁ{%rﬁ’tgﬁs Fﬁ?_ E‘ﬁqg/gfg@%)(@lﬁ%qu G A %x%g%m&ne%pmnﬁ with 0.1%

tnloveRnbtidacidi2Q w64)h. @2Jr%t‘H|Nr\hmma®aastlmmaotcg §1.38 (3H, 1), 2.85
Sol vent B Acetonltrl | e vvlth 0.1% triflu gﬁceﬁl

(@i &) 469 (284).-6.58 @8 Def AT (HHRVROP 456 MELS ( §)31 1H, bs),
16!2189(9H(6512 Bk O (AR M, 4.59 (2H t, 1= 6.0

6

d, J= 15.8 Hz), 7.07 (2H, m, 7.23
(6H m, 731(2H n), 7.64 (1 H d, J =155 Hz),

Fxabéplé 3sH, d, J = 7. Hz) 7-78 (1 H d, J =8.6 Hz),
35792 (f ; 1 ‘ ‘ |
™ar ﬁﬂbd—ld&nbound (47) .was prepared acccrdmg to the procedures described in
Example 1, by using appropriate starting materials. HPLC: >99%; 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): 1.02 min. 'H NMR (400 MHz, CD;0D) § 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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123.5, 126.5, 126.9, 128.3, 128.5, 129.0, 131.8,
133.0, 137. 3 138.0, 139.5, 154.6, 1626. M5 (rﬂz)
412 [MH'. Exanple 23 5 Preparation of N Hydro
(1029 EneltbPD) I-3277 mfﬁra i 314 B, éth1i 1403, 12614, 135.0, 1403, 1438,

1%52) p,%@}l dzzégk ac |yam dJe The titled conpound

réepare accordlng to the procedures
described in Exanple 1, by using appropriate
starti materials. HPLC. 99.9% tR=(LC/ PDA
Eﬁ%fgﬁ}eﬁ%gex Luna C18 2. Ox150m 5p colum; 0.8 nL/mn,
Porpaditienbf 5-H6/5%xB e\ enetB-25heQethy!i H-tSokipserzoaAb-yiHacyylamide (48)

TR T e ——
E25n¢hh)le 3, 48y niging ' dHpMivRa( 9403@“1%@2 MONVBD.d6IPLE: 89%0 tr=(LC/PDA:

phss e??eg;éumé%%zd?a;é%@ }r{r@ﬁ 8 hﬁ%/n@%S%g& %glﬁ 899 B over 15.5

k). 8@vdrt Ad, Hjas with MB1 %nﬂnﬁl)croatbleﬂc [abH] 'Solvast EXMﬂOeﬁF{I_’e’.I. with 0.1%

P ] ,
ujygRAC chaggibgg/ﬁzlm%éﬂ@i L (@%‘?’9@00&5% CREDSLIB L I =75
1295 Theett i) ed CHEpOURdIH29) Gas | brépar 86 6atof dDAGS (5H. m)

7B O it 0 RLAF g fcer s (R Rguhy oy '
t R=(LC/ PDA: 20 Phenonenex Luna Cl18 2. Ox150mm 5p

col ugg'o 0.8 nmL/mn, gradient 5-65%B over 15.5 mn,
EXgMPint0 A H2O with 0. 1% trifl uoroacetic acid:

Feslavanh oBN-Aceh@rB-RriHeee it 1/-iB:niMhiddzol-5y racyacedd (G0)
gb%'e(ﬁg\plpr%;go@ng éb?é'va? p@farlél%N%go g’%otoM_gé f%g} %ghjegcr;bed in
ExhmpR. 42 6RHusig  dppropfiate Hagrting3, rﬁSteBéJi (HM,C: n)99%3 BZ(LC/PDA:
Pﬁém’p‘}wet@:x (jina Cgl:Bg’Z.%;Spmgj gécélﬁnqh Ot%)'n:br;i_n;%r%?i%%g_ﬁ-6 o Bover 15.5
B, Solfe@ AzH;0 "BhNVRY &@0orvtic Me@D)SoB/eB0B6 AcBGhitrile with 0.1%
e 0 P Poce™ Ryl P,y egn =75
F(zm?-ﬁ@ 232@ J[:NHb Hz), 6Pl e, 2515’8&;zar7an PRICSH, m), 7.58 (1H, d, J =

oxap din-1Vl) ro | -2
16%’%& ?1?5{ 8RI— 3@0“5&?2 %byl }-acryl ani de 30 The
titled conpound (30) was prepared according to the
rocedures described in Exanple 1, by using
é‘ﬁ ?)M ate starting materials. HPLC. 99. 7%

ArBdrhtidd o?w ﬂydroﬁb@mmﬁmbamas N8 cRladdHGIM 5p
col um; gradi ent, 5-65% B ov

t§ 12 % rersri cri]éscribed in
861 ik C%{np% (/'VW H3, PoRPRrEds P%FSF%%?Cé‘?l & RPFH
Sahpant By A@@nhgnbbﬁrbbr%té!\ﬂ &thrtifg 1PaBfialst | FIPLOT aBeet it (LC/PDA:

ﬁah%!ggmgg%; LLma C18 2. Ox150m|?n 5u coiurlxlr? (Sg /rrl\ﬂ_n? ’gra%%%gg/o @over 15.5
min, Solvent A: H,O with 0.1% trifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 0.99 min. 'H NMR (400 MHz, DMSO-ds) 6 6.62 (1H, d, J =
15.8 Hz), 7.74 (1H, d, J = 15.8 Hz), 7.85-7.99 (3H, m), 9.32 (1H, s). MS (m/z): 204 [MH]".
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3.14-3.41 (8H, m, 4.29 (2H, t, J = 7.04 Hz), 6.54 (1
H d, J = 15.76 Hz), 7.21-7.33 (5H, n), 54 22 March
007 62 (1 H d, J =15,76 Hz), 7.71 (1 H d, J =
aBwIegs 784 (1 H d, j = 8.36 Hz), 7.93 (1 H s),
Psz%r&tmf\Z) A33 (Whdroxy-Exaneh g-26-dheRyiepasyatisopetimidazol-5-yi)-
3- 13-nore olin-4-)rop 1 2)nhenethyl1l
+1dazol -5- |- aCryianide L~ The titled conpound
§@§§m was prepar ed accordlng to the procedures

descrlbe e by u3| riate
TSt ams ﬁtgfer#aﬁﬂaaﬁf% PRl tgiﬁ‘?é% Pigeinnamate (1.0 g, 4.0

rrF?hﬁn % obWBacEE8 i |
STREBRGY o 3548 20 SN S AR Pl LT gl st

H20
twa@aqd%dt"pap ph!@gqieogacfég © Gy 8ot (FsHiingsolution was heated to 55

@Q@i@ﬁhd&é beg Wetw Qo@le&% ro'bH ttahl\)ﬁgrraﬁﬁé‘ eItHeCsog‘Véhfjwaé%n%ogﬁld and the
rrw}turegwgis_ ne@gp{nzeﬁ)wstrg sg@ur@gb{carbona]e 20 ToHEE. |—E1)e cidgoproduct was

e(d?%étecf w:ﬂl ?gﬁo@ﬂg@%é gﬁ) 5rﬁl_(f]oH Jh%ﬁ t}lm%ss ;3%)@ %racts were

c@mpme@ angi veasge@ @itiHwpter ?\OgsL)(twch and prige €10 18l )gickia)d further dried
oferd @la@dﬂz f§r) 1 l}@ur( nﬁlté)ed %ﬁé &Mcjenlxtratedls"ﬂjr:e?(adw&ﬁt ZnZetﬁyi trans-4-

arati1on of
(ry@{thml@@mawﬁwm:aqqmm)at@wgﬁeqmmgd in 82.5% vyield (726 mg). MS(m/z): 207

{@ﬁ zi mdazol-1-yl]-ronionic acid 32 The titled
conpound (32) was prepared according to the
§ﬁﬂ§§edures described in 20 Exanple 1, by using

4%@55@%% &!@{:@% %1% 'n?ét?%/ gﬂf’é—&&%ggéré?n%s) -aminocinnamate

t R=( rrenex r| a
(ZoMmagmh; 400m810ﬁta!r1duﬁ’3r80©r(%ﬁﬁ et 0566@%)@ vevemitdsl B a @brml round

bgg%%gm \@th Wﬂ_‘?ff Brrbqo uéh@r%ﬁfhg%’rﬁ%@&éd{tm%kﬁre was stirred under

‘ Acet oni tr| 1% oroa
n@epen atmosrbgle: fop SSainvitas. DIEA NRES (400.68HrmMoDVBO- d\ﬁ?):teﬁ and the

r@su?ﬁg %retv&ﬁ]stirzred gt r%gg’_t%r)np?_é u?'egfé) érg&t?élw ou;s efﬁwg%rogress of the

repBlige wels )monzgream W_ngh(esjeluplmp prid s, @5]{B+amjno—4 [methyl-(4-phenyi-

RO T g 1T P Yy i Cinlggt nen

bpmml]ammo Egt@md] acrgig a0d Prepyr estéromeof obtained (110 mg 78%) after

p!}hflé}ég(grfﬁi r§’ ggla?wg%%atg%rgwgég%é% %E&té’rﬁ( W 9@&&!& Rexane= 1:1)

Msi(e(rar 6@ [Méor ding to the procedures descrlbed in

Séqpple 1, by using appropriate starting materials.
. 99. O% t R=( LC/ PDA:
The above coupling products (59 mg, 0.17 mmol) was heated with 5 mL of glacial acetic

acid at 70°C for 4 hours. After cooling down to room temperature, the pure product, 3-[1-
methyl-2-(3-phenyl-propyl)-1H-benzimidazol-5-ylJ-acrylic acid methyl ester, was obtained
quantitatively by removing glacial acetic acid under vacuum. 'H NMR (400 MHz, DMSO-
de)d 2.14 (2H, m), 2.75 (2H, t), 3.14 (2H, 1), 3.95 (3H, s), 6.58 (1H,d), 7.16-7.30 (5H, m),
7.65 (1H.d), 7.72 (1H, d), 7.90 (2H, m). MS(m/z): 335 [MH]".

Step 4

The titled compound (52) was prepared according to the procedures for preparation of
hydroxamic acid as described in Example 1, by using appropriate starting materials.
HPLC: 99.8%; ts=(LC/PDA: Phenomenex Luna C18 2.0x150mm 5u column; 0.8 mL/min,
gradient 5-65% B over 15.5 min, Solvent A: H,0 with 0.1% trifluoroacetic acid; Solvent B:



10

15

20

25

30

60 22 March 2007
Phenonenex Luna C18 2, OxI 50mm 5p col um; 0.8 nli/m n,
gr ad| ent 5 65% B over 15.5 mn, Solvent AA H2Ow th
oacet i c aci d B Acet10n| trile
5wl PR o reP ot bt > QA Taady AR e, DMSO-

deﬁérsMR Qﬂro%l\ﬁs zﬂvﬁ%dﬁéz@ 308 ( GQH% B58%1Hd2;771%7(3o (5H, m),

"Hag éﬂH@) 17515“‘8 dP1IZ7)90 EH1m). (1910 M‘{ bS7N§O(m/€8+336nf)\/TH7 63
(3H, ), 7.92 (1 H s), 10.78 (1 H, br): "C NWR (100
VHz , DI\/SOdG) 5 278, 55 22 March 2007 32.2, 46. 8,
B¥pnple 4415 o) 118.6, 1210, 126.4, 126.8, 127.09,
ﬁr@ﬁar@taorﬂ-gf&\/ﬂvd%g@391 31%%4%01 1 94%40;&/4 ﬂ&%ng?hyﬂ-%bémzrmrdazol 5-yll-
139.9, 155.3, 1b62. (mZz)>- 398 [NVWH - Exanple
: n of N-Hydrux-S- 1-Benz: M 2
Tr@ﬂﬂﬂﬁo\/fcbrlnpomr @?ﬂ&z%ep@red a8t rlrgarﬂo Ltlag nﬁ&edﬂé@ described in

titled conpound 4) was prepare accor
g ut. e 8y d‘e%@rlﬂj@d?mﬁte Eiaarrpl ewaienaby Uemg 98.0%; tr=(LC/PDA:

Fﬂ%‘?\ﬁ@]@ﬁé)@uﬁ\asép 3 DQQSOFFW{ c@h glrr%émgbg?a@egt 5-65% B over 15.5

C/ PDA enonmenex una
8ig| enigAg Hp /Wit 0. 1§ adruer@tacelcem@ B abwest 815L\cetonmna with 0.1%

RN ERE Gy Zebt et HRIIERE Frichlbacaier m. 310

(@di @), ARE @5Y).:J 67 BHa)i 4128 14-H1 NVR= (74002 )Vbis2 (0DA, 3)= 66.0 Hz), 7.17

QOB 1 2188 FO o113, s Py 402 K2fhone 1o

(Bi) $), 7 83 1H( 2H8.8m)1H, 8);35 (1B (109 MH, mow@ Zm 30.964.4, 424,

“ggfbdﬁ izl63 ﬁ%%?%ﬂ@q 11%59'4%853122%6 156 98"3315813(? 1,1368,

1B2&, 940. 1311409; 19633 616618 MS3m/4)3816€,[MHESS. 0, 162.6. M

(mz): 350 [MH'. 15 Exanple 30 Preparation of

N. Hydr oxy- 3- (1- Benzyl -1 H benzi m dazol -5-vl }-ac

Buaamleled (35) The titled conpound (35) was prepared
o b

%@Mﬁrnﬁ’@ﬁ? 20 Phenomenex Luna C18 2 OxI 50rrm 5p .

0 VK o BTl 30 PP A5 snbos

ESahpent1, Bby Amigompbfdphﬁewsiahm@ Materfarsi fHeiOT: O@G@% :C tx=(LC/PDA:
UV 254 9

F%\%Iggm?% Ltgr)a)mé %ﬁxrs%pp 5 coujma (ﬁg%/rp@) graghegt75 %sgogq B over 15.5
nih, SEvel A1H,O dyith 0 3%l bifl8olZdetic Tacikh ScRHnt ) Atho%me wrth 0.1%
it Beclend Bl 15, AT M09 A8 ey Ta e m). 200
(8305)43.04854,0, :135 M), dA402H, t, 1657 6 HZMB 4abR) £ U295 Hz), 4.27 (2H,
t] J'\H75H5X§g§’ 1H, d J=16.0 Hz), 7.20 (5H, m), 7.65 (1H, d, J = 16.0 Hz), 7.73 (2H,

m), 7.85 (1H, s); *C NMR (100 MHz, CD,0D)§ 22.8, 27.3, 29.1, 34.2, 43.5, 45.1, 58.3,
113.5,115.6, 119.6, 125.9, 128.1, 129.5, 130.0, 134.2, 134.7, 140.4, 140.6, 156.2, 162.7,
165.9. MS (m/z): 407 [MH]".
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Preparation at N-Hvdroxy 3-t2-phenethyl1 propy!-
H benzi m dazai -S-VlI}-acrylam de (36) The titled
conmpound (36) was prepared according to the
Exmpieeléures described in 30 Exanpl e 1 by usi ng
an ‘ 9 9

(prd}garelj a::c@rdmg tblzr)a Exdgnme Q EH;’P 136 Bong, @H mrrpl )aBd 48 % Pd/C (40

mg§ %‘HF_P trtéls%é :Meg}i w%%? gd@%%at«%&??aln% ﬁﬂ%ydﬁ,?gé%b%%b? 10@&(5\%&11: After

filtrdtion fBoufhHeHQrt-agIdrBn (sllick, ged, the fitr8te8whiz )evaFar@@d (Undey reduced

o o2 Sl Bl SRS LA08 o s

me2Q0dsterl(147 4ng) Il 4uBrtitali2®yibld: VB6mE, (MERS: 319 129!H5NMR (400 MHz,

B L O

2. 7E’r(wa@at/|-omﬁw,~ lzrg@dma t34 € X-opH0P3. 50k e nzi it daizg| 354 GEiae 4.25

@hdohral g o’ £he B Boddut B etas T Bt h ™ EXGrlE 400 Mhz

Mebm $S2079 lgz@pwm Bate3sbasd.6 ngs. yedoey izl s.57HPLCH. 1951296 122.1,
LG/ PDA; Phenonenex Luna C18 2. Oxl 50mm 5p col umm;

13%3681(3&12/ i hd. Gredi'éhe 5-65% B over 15.5 min, Sol vent
S% H2ZOwith 0.1 %trifluoroacetic acid; Solvent B:
etonitrile with 0, 1% 10 trlfluoroacetlc ac

TheBlled: compgpndri2q) waspiRezef 200 g theers (29 %S%be@ @S?V‘?@M for the
prehgra‘ﬂoﬁoﬁhfdro@%)n@ aédgf&s(rg/lilél\/mﬂ; %262 (?&H’NMR 4130—1\/@2 3MeOD

1 ORSAE, Orb5 .4irn 208 @H. G) 2281 m@)az G (17 By, 365311
(4H’ n@o shZdp 7 /92 ():HZT4§Z) 2H9¢2ﬁ 2712 Hy), i)fg ‘%r?fcd '\JNRBO Hz), 7.56
Mgo 738 madzu agsts ’3O_SMR9(10Q%ZOM60D4©296(ZQMQU 30.4, 30.6,

32 %65’{,'3,%,?557(;@1 £ cﬁé?ﬁ[ Mis 1ﬁeneﬁ§?§'ﬂ'3§ 633 aBgyati on

N-ben2|n1dazol 5- yI}_ac ylan1de f38 The titled
g@qud (38) was prepared according to the
pr ures described in Exanple 1 by usi ng
: Thenes BRI g4 -benzimidazol-5-yii-

acﬁq&ﬁgeagA 20Phenorrenex Luna C18 2. Oxl 50nm 5p

8 nL/mn, gradient 5-65% B over 15.5 mn,
Stesol vent A H20vv|th 0.1%trifluoroacetic acid;

§g&¥%@eﬁ§g@§§a§ﬁg@5tw%e{q§ﬁﬁgﬁ gggwg@%ﬁ%@ ester (43

mgl.B76( BH)olt predarad 74cBordidg ) to Bxaepl¢ 2R, step T-3=by7 usingiAppropriate

staglnggna(( % t\/\7::15‘]dlsso e% 1#%(3 mLAbe%hi%?J#\et%’e ‘IJhe reZui?fnd"Qlutton was

treated with 2.0 mL of piperidine. Removed all the solvent and piperidine under vacuum

gave 3-(2-aminomethyl-1-methyl-1H-benzimidazol-5-yl)-acrylic acid methyl ester.
MS(m/z): 246 [MH]".

Step 2

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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d, J = 15.8 Hz), 7.21-7.31 (BH, ), 7.72 (1H, d22}larch2007
15.8 Hz), 7.83-7.89 (3H, m). M5 25 (mz): 336 [ VH*
Exanpl e 34 Preparation of V-Hydrexy-3 Ethyl-
fofh PEMNZ S%lg@zztﬁécéo%bgroﬁﬁréﬁé ?mzdr%é 3, T(?§68t ﬁHo‘?)qfvas added to the
conpoun was “pr epar ed ‘accordi ng
abﬁ\/%é@’étﬂ”egrhée@@(ﬁ'@be’tﬁsl WmmecEﬁﬁWpi%thrs layd Uké mgganic layer was
wa%ﬂ@(% QRA 's@tu.%té& IARSLY Wﬁﬁr nvﬂ!:es g’égleg?%%gasg % with yvater (10 mL)

Phenonen
tWGBBWmPﬁi‘% 1y midicant 2a5d 65% Briasy ever 162,50, miter fﬁcdtmenﬂhe crude

préucHBQoWhs, h 6962 ‘wefd f% 'H?({b@ iGo-AGIH ) 1§%txgnltf-t}%énzxmadazoi-5—

Acetonitrile w't Iuoroacelc aci
yiizsnjic add 8@t ester, MatMRain¢dQ0reMedzing CR3GDENL ME(64):(Bid,[MH]".
ih3d = 7 3 Hz), 4.55 (2H, dd, J = 7.3 Hz), 6.61 (1
‘T%‘ = 15.8 FE) 7.72 (1 H d, J = 15.8 Hz), 7.86-
Thggitlerd mw@md ), W mpr{r%ac:@)rdmws t(mjprcz:)eduragzegdquad in Step 4
I v I

of %@N“‘ESQSJS%B% i R e R BB B Foriagptsry-acric
acid mefbyl @stenyd rtfm(stamnge,ﬂ??(t&t@) HPhe: §9. G%etRe@.@ﬁ?ﬂDmde(ezﬂaGbnenex Luna

C%ﬁf@)@?@rﬂﬂﬁfjm iQrOdé Frl]g/rlg quﬁgae?rggo%g/d?g&?r %gbsmm R/ent A H.O

usi ng
withrt. é% faﬂlt@roadéu@amQﬁS@I%nt B—Iﬁl\dlm%n(w@@wﬂ'dl-&ﬂ/omac%)ic acid; UV

253y 3peBit PRt YAk ohsolybs 5Bk, £a70H Hil ion, o)

6.482HH, dr)m 48385 m(),17 6% (33), m)VB4((eR/ 2 ):88349, HMBS (1HE%aMbe4 (1H

Pr rat,j.on of
bsg&iﬁ&?)o%?g\?}ﬁ ~(2-pyridin-2-yl-ethyl)1H benzi m dazol

-5 | acryllarnide 42) The titled conpound (42) was

Exgﬁgpqped according to the procedures described in
e 1, by using appropriate starting materials.
PréiRi@ion 8. HHydtRz LT PDxethRIGROPRDEX-2 loHB@et k)8 H-benzimidazol-5-
l]éc%l Sg@?si colum; 0.8 nlL/mn, gradient 5-65%B
; mn, Solvent AA H2ZOw th 0.1%

The rtitkt U(m'rmmedi i 63)neiad: prgoém!@rﬁcc&rdmécﬁt o bfdcé@rlé\é tdéscnbed in

0. 1% rlfluoroacetlc aci d m.n
EXRI0RE ( oob M "SDIFBESCA B € g 5'8TtiRs (‘E‘F?”ais) Hét%4 10p%h, thﬁLC/PDA
Phéncﬁﬁen(ei Lbha d)18 20x4 3002y edlumn? .0 m( 2k, dRdient.5765% 89%ver 15.5

mir{ fn{Iﬁ!veﬂ ’[:AX%‘Z%G é"téfﬁ &%S%)ﬁpléog%agbg é éﬁlglbﬁoﬁ%%g/s‘é\g%é ri:le %v%? 0.1%
trifl@erbdedtit hyid: Qv pet |52l chin bernairi( ml@mez DVMID-RFs ylo@gmien ), 2.75
compo pr epared accordin

(3 ST irbsbat 24 20000 e T - B ARG aH10). By eting <1576
HzpPI20DB4 gdte A, ardai NG, BRY-Lsi @l 19z2), 86 CiH 98- £Y80 Hz), 7.82 (1H, d,

7.8 $L7%2 Pﬁ s). MS (m/z): 393 [MH]".

Example 48
Preparation of N-Hydroxy-3-[2-(benzylamino-methyl)-ethyl-1 H-benzimidazol-5-yi}-

acrylamide (64)

The titled compound (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 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): 3.52 min. '"H NMR (400 MHz, DMSO-dg) & 1.31 (3H, t)
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Phenonmenex Luna C18 2. Ox150mm 5p col umm; 0.8 nLl m n,

gradi ent 5-65% B over 15.5 mn, Solvent A- H2ZO w th
0.1%trifluoroacetic acid; Solvent B: Acetonitrile

AG7HH 0N L BPE2Hr ) 4. 2D AFh et pé8dtiid) MAB-2EHH nD, 6253 .m) 7.73-

73 OB 03,00 PR 85) 1878 R 5 hs ey BsPRant 30

(1 Hd), 7.88 (2H, m 10. 31(1H be), 11. 18(1H
EQ%)Y}R%(MZ) 246 [VH'. Exanple 38 30 Preparation
d

roxy-3f1-(3
, . ot dpitivd Dibazivid teetol-39xg{ 1 Havan zimigrzg S -Tiacrylamide
étl ed corrpound (47) was pr epar ed accor di ng to the
Lp#ocedures described in Exanple 1, by using
Tappfittpr cabegowstiat) rvgpsmategaied| sccoHMgC{o g9 yocedures described in

L

Pienbi2@nhan (tuma (s 1B93. ®>r1|5f)hmoi§wa®ehnc0 acildninSgladient 5-B5% B over 15.5

r@gi OR’ tg}é Eifczm wt{il\ N Wr%\ﬁgtagﬁéua%%geng Bac”fgfopWF with 0.1%

tnf)uord’acét& adi@ v 254)J4 48 mirl, ‘Hzr\)MRM@Meim)mo dd) &3.87 BH, s), 4.59

b)), 853911 51593803 0pgde g ef Dt 03u =g Ry 9707 05

(B‘H)m).KA§@n/ﬁ)1IjOQS[)\AH]9. 22 (1 H s); '"3C NWR 58 22 March
2007 (100 MHz, M--0D) 5 32.7, 45.3, 59.2, 114.3,
116. 1, 120. 3, 126.4, 135. 0, 140.3, 143.8, 165.7. NS
xindle 5862 [ MH) Exan'pl e 39 5 Preparation of

E’L\Ll_pg%/ag{@%x%f S;Q%H)géroxw-g—m,q 2 mp U?;%ﬂ%%lml\' tﬁ?ﬂ@g&hméﬂ%fln'gam“5'v”'

urTTu

@e@m.dé(@ to the procedures descrl bed in Exanple 1,

-Ebr]é—uﬁ_!ﬁn%@ﬂg r opr| %ﬁzgit %e{g%lg dgxoﬁr@(?%dpﬁ, r?elgcgdgﬁsu scnbed in

@a&pm-/ T nbﬂ ugﬁgﬂdé@%pr@teﬁ%%rﬁga\tﬁéteﬂéis 5 HPICN, 1B,V €R{LC/PDA:
A H2O wi t

1% trifluoroacetic Sol v
eapBRn®Y Hine %% $0%1 5o B P?'P?*Pu%?&&g@ﬁ Sfagtef“ﬁf"%@(f B over 15.5
@@4)80Iv6nt53 nw wntH"ONthfl@éx@@chZacmﬁmnt B: Ack®nt@H, with 0.1%

tgfjuor@acggp %qd |.(|)V a54 33 12 I‘"S” 8 }]L@j\/lR @OQ@AWZ% Péhg?ﬁé%&h t,J=73
ﬂz 6§2é %8#14 mf3.49 (2H1t5J8: #@Hzélt elﬁgﬁ 82 {84, Hzme 50MBH, d, J = 16.0

aration
H}@MW mE 7.62 1H d, [/m 16.0 Hz), 7.70 (2H, m), 7.85 (1H s); 3C NMR (100

@ﬁQ 2(:[5’@%2?%%9 l"bz@?%‘ g“4§§29é 3514l 1@@ Y/ @ns des650s.1, 1296,
titl

conpound ared according to
060, pBOSetifred 36@31:4(1 Ebé67 Pn 66@(&?&)4@2)1 40pyIMi ng

appropriate starting materials. HPLC 99%

t R=(LC/ PDA: Phenomenex Luna C18 2. OxI SOmm 5p col umm:
Bxa@npieSii n, gradient 5-65% B over 15.5 niin, Solvent

Prebe it tg‘f ONW@%&Q%'J@%B%W h GpiBChdh-1 @étH\ﬁﬂ‘Hﬁenznmldazol 5-yl]-

AcetonrtrTrie
acrylamide (67)

The titled compound (67) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 100%; 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): 3.90 min. '"H NMR (400 MHz, CD;0D) 61.86 (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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20 trifluoroacetic acid; UV 254): 4.36 rnin. '"H NWR
(400 MHz, DVvsO-d5) 8 3.16 (2H, t, J = 7.5 Hz), 3.36
(2H, t, J =7.9 Hz), 6.53 (1 H d, J = 15.8 Hz),
§2287284228 .4,5H,3, 1388, 57.4581.9,1111,7, d]6.8, 11052,8257) 128.1, 129.6, 130.0,

"é?% ;?}7 %zigg%H 4@ ﬂ?ﬁox@%)mﬁ [ M ynfranpl e 41 25

3- (1N— benzi m dazol -S-y!)-acrvl am de~51) The titled
59 g (51) was prepared according to the
Bﬁa ¢edlt es described in Exanpl e 1, by using
Fappraioni @t fé Hytaxy-B1ierphatedtyi- &S pyiHdREIE: 1-98%vI)-1 H-benzimidazol-5-yi]-
M: Phenonmenex Luna C18 2. Oxl 50mm 5p col unm;
-, gradient 5-65% B over 15.5 mn, Solvent
TAe RO mrhdmu@dl@]u’zy nids| pepaadeddcordaei o tl&)lpmtiur‘és described in

cet nrtr ewrth01%30 r|fluoroa et o]
SRS, Gy risiie PR East ok e GRS B 6 By L CIPOA
PJw,endmaweleSmB H8)2.0xA5804m( Sy Ebhlurdn; O]8 mLJr’élnSeralar)am 5 65% B over 15.5

FicEores s 35 vlun Tuoh debiars i SRk 420Btg win 01%
trNhJde’a@é(t}é'é’drd rmx byd)- 274 %.@Herryrt/rerrmowr-bz @Ns@errzz oas daz br), 3.21

5 vl amd Stet 15 A{J ed
%*‘c%l u{raﬁll’éﬁ },é@ 337 2HtJ 77Hz 3.42 2HtJ 75Hz)457(2H

tUal‘ZSﬂ: (6.8t MH @mJBel)é Bri 1. Q@%Hﬂrﬂﬁ)nﬁ%@ (}4 cpJgr 16% Qz , 7.67 (1H,

namol re ared as descri in EX in 40

bbb S (15, G SPRAl T 8861 6 qgQPNMR 16 i 00) 524 1
25'4”3@'3'9“ as 4}%59 92 éfGM 5"%2 12%2%‘91%9?%'2@'6”93%0 133.9, 134.9,

sol ution was heated t C for hour's and

86al &P T.04PJod % ‘érﬂ}@é@aMﬁrr 8/z)TAES d¥HVent was renoved
and the mxture was neutralized with sodi um

bi carbonate to pH=8. The crude product was 10
Brpdcded with di chI or omet hane (20 rrL) for three

Ftré Stion | N€OT QAR Go8X S FAGLS YBE S RiLNedyiand w I ebol-5-yi-

~once ano
aﬁ:ryranmdﬁ(mrr ed over Na2804 for 1 hour, filtered and

anrt tﬁﬁrtrrgcgs TH@%%%SP'%E afdgt Qé(:bro‘ir{ga'ibs'ﬂ% grocedures descrrbed in

[ am amat e was obtai ned I n . 5%
Eyqa@p@ @az@yngyrng MB(gzipte 2GTting [oMterials] SHB@p 98.8%; tR (LC/PDA:

%eﬁ&%@ﬂéxtt%x rdr% ?@ir@o&ﬁﬁsm&rurﬁn 4015‘%'/% %@%@M 5-65% B over 15.5

trans-4-(nme [ 'am ne) - 3- am nocl nnamat
nwﬁD[Sp!vgﬁdAplj @2@6%ngrﬂucqyoa]@trmﬁ§[a) Sﬁé/reét i )e@gtomtfng with 0.1%

'c?f Eqac&%“é‘?%atgﬁ?té ikf‘%‘ﬁn"“ﬁ RO ﬁﬂﬂr %zdb'r\/%% de) 3,131 (3H,

or one eresulting m e was st
ch@ﬂ mh|3t50d@em )ad. %s%them )e6#48r(118,div 7t &(BFDIWEAY @288-1 m) 7.73-

t S
a2l 87 B or S 2l BEL 3078 bPE MRV o e,
hours. The progress of the
Example 54
Preparation of N-Hvdroxy-3-[2-phenethyl-1-(3-pyrrolidin-1-yl-propyl)-1H-benzimidazol-5-

yll-acrylamide (82)

The titled compound (82) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 100%; 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): 1.18 min. "H NMR (400 MHz, CD;0D) § 2.01 (2H), 2.17 (4H),
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22M h 20
reacti on was nonitored by TLC. The coupling product arc 07

3-{3-am no- 4- [ net hyl - (4- phenyl -
but yryl ) am noj - phenyl }-acrylic acid nmethyl ester and
333[(2H B 2Ry B 63 ), as,amg—m)ypm (2H), 6.60 (1H), 7.27 (5H), 7.71 (1H), 7.78

t ] rylic acid nmethyl ester, were
(}gﬂtéﬁtﬁw( EE/@O(W% %b ter purification using
col urm chrorrat ography (Sol vent system Et hyl
E%% hexane=1:1) 25 M5(mz): 353 [MH'. Step 3
e above coupllng products (59 nmg, 0.17 nmol) was
i HyY jHadlimbthelewinoe? . 2-dioiathvabrop@E2 f(apyigin-3-yl-

e!mw—lﬁfbe%maz&%hg.9%@ 4§ room tenperature, the
Thenhlyﬁ M@“pﬁhdﬁ@’l wpk opyhared Hcbering nodtioprogegurys alesyibed in
%ér‘ﬁ?@chéj td@%gcggg%rgﬁﬂatwas%rf?rpt %a??c?r |s3%91_“@m bé@s/' ‘&g}d}iC/PDA

enovi n Acet er vacuum
Pbé:&@nd%dx LuﬁEJS(IB 205 80r2m B c(ozkhn m)a mR/n¥is, g(r@chlanttS}(’;S"/BBM/er 15.5

2'@0[\?6)%5@\ (!?Ef %%EI 07’?")7 tn? $8ac% g)jgéor(/%rg g.ﬂggetgéne with 0.1%

trmsénaséze)nc a335U{/M5|]4 1. 28treip. Thie @00 Med, pmispodind 1(B2FH, s), 2.94

S . prepared ac t ocedur
%ﬁ%@f@& ?afes@%ﬂ PR oE A £ 180 g o m .20 o
dfpeamnti |, i) 8.py (Usisn® SIAPHOPI Mst@/St azd jwng” mat eri al s.
HPLC. 99. 8% t R=(LC/ PDA: Phenonenex Luna C18
2. i 50mm 5p colum; 0.8 nL/mn, gradient 5-65%B
EQ¥@plelds, 5 m n, Sol vent A H20vv|th 0.1 %
FJtrlfluoroactlc aci

gn iR azo! 5-yl]-

C%l&iow@earbﬁy%dﬁmo%%mem dC) 6 2 14 (2H n)
.75 (2H, t), 3.14 (2H t), 3,95 (3H s), 6.58
- d), 7.16-7.30 (5H, m, 7.65 (1H.d), 7,72 (11-1,

T8)a solut@h of AtH,) @1@ 11(2328:99 (A&imrhs) inMBnh{dredzPMSBBE mL) was added

édM_% qyﬁqlqegégg% %O"o n Ir%n rgro tzlatorgoantenlw\rlgeaatﬂre unde?mtrogen gas, then

aTﬁom{mnlert gm\él corhbdeenziomi dag ob. 55mwob 34%Mé@n%m -(Ba|5-trimethoxy-
e | e C accordl n

PR e GO N L P B e B R 205y 2Lier g © Exarmpe 1

s@l@plr oprin athe @taahydrcﬁlgs TR @66 adl$od dlBE 1 EmiR8TAYGesulting mixture was
LC/ PDA. Phenonenex Lu a C 18-2. xl

5p
() ARG 26 o Toror U AT B a8 B0 Wad B, They esidue was
ob@lnegnts Ail H2O mp}, hwllcH %dsr tHehuoigatet t€ raei diep without further
Sol vent B: Acetonitrile W|th 0.1% ¢trifluoroacetic
pa@fca“%v 254): 3.50 min. 'H NWR (400 MHz, CD30OD) 5
(2H, m, 3.19 (2H, M, 3.39 (2H t, J = 7.6

T% eoltf)i:o%%f gg&q ériﬁe"] pr;)décéﬁsr( 'é'ZS%_an S/}e%?{-ﬂ x&%i ggd%zﬁ :;])re;préfgérgd 20M
I\ﬂ-ﬂzgg s:tldsok sdlusiord aé welzdid be?for@5(2(n1L Hrheresuiting hbktde W@} stired at room

te(rﬁmatqui(or S@))'f\ftér' gge_@ 1ngov§|)rf\ T?ﬁ ﬁ(éllgpé 4?19 rf:al's?’u%ngwrlr-\:lxture was
subjected to HPLC purification to afford 10 mg of desired titled compound (88). HPLC:
99%; tz=(LC/PDA: Phenomenex Luna C18 2.0x150mm 5u column; 0.8 mL/min, gradient
5-65% B over 155 min, Solvent A: H,O with 0.1% trifluorcacetic acid; Solvent B:
Acetonitrile with 0.1% trifluoroacetic acid: UV 254): 6.36 min. '"H NMR (400 MHz, CD,0D)
0 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, s), 6.40 (2H, s),
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47.6, 113.0, 116,2, 119.2, 121.6, 123.1, 125.7,
128.0, 129.6, 129.9, 133.7, 135 1, 136 6 137. 2,
140.7, 140.9, 156.5, 166.0. M5 (mz L‘M—I]
7@@%@%4@ i@6p{ﬁ§pgr‘éﬁ%Hé}745 (1H, s 759 (1 J =84 Hz). MS
H:ﬁ oy 3-{1-(4-dinethVl am no-butyl 1
“phenet hVI - I hl - benzi mi dazol -5 yE ]-acryl am de (57}
The titled compound (57) was prepared according to
exaleiPEPcedures described in Exanple 1, by using

appropriate starting materials. HPLC 97 0%
Preegtiony PHA:N-HplenosbhesozyigiRnglB(Cding N5 mRcSH2: Foropyl)-

1198 W o5, 8ERGIEMe BaF5% B over 15.5 25 nmin,

Sofvent A HZOWtTh O0.1%¢trifluoroacetic acid;
St8olvent B: Acetonitrile with 0.1% trlfluoroacetic

3 @C‘(t}% ?%1%25% zzﬁd%gtrg opyl%’v‘n %~M¥Q%h%}»a%@d 81.93 g, 6.0
mipl) pre@a@d asi4sciibedin xamgleHz)stepg‘l 4 m(cppqnd@ (1315 g, §0 gymol) and
M{@?{ 65(&—@? v\f?g%xeicgﬁpd] rt};;a’\tgdi.gggg‘%lfog?é 31’0(%. :'m:al ge?aoc?iﬂzr)m’txture was
codled 3o (@ termperatdre8and ddivens Was 'TEndIVR (1RO rdvidzed ORBEADME5TO the
Fhef et Ak goedind 3ottt 3] sy vs s
101\8ith agncé.rﬁ«fbled d400dia. T4Olagers W6 RepalBed, And tHEBqEoup/Bhase was

ex&g%t Hh qg%%ﬂ%ﬁa?gw%%n%@r hé orzatx)ri(?c ext@é%‘ﬂ(pérg cé#wbP'é@ dried over

sod o eyatel fitsi@d tarld- thetl-doenat msd&zmi»ves Under eguygcapiedeure. To the

129 Ste 1 5 . :
eSO, e YRR Sk e Y TH LRSS e (04
g.-Tyik }eha@%ryhixmlr@(&féé hembdyl 80est@ris Hoprsepan edolat mondinngmperature

to the Exanple 1
wirog Bt Uho oy | aredhost R vk My AR DGR uct vas

EtAfred fidydvegen bal | oon overnight, After filtration
rough short [, t fiI rate ,
Tkl?vap sl unaga) fgnm?if&&?m*m gg:cFUP%‘an“ r%‘iy\)éﬁ“oxw%"d'hydmmw'
bedzidd4z3rHryiga e dMas obtained in 75% yield in two steps (1.5 g) . MS (m/z).

I )E\@I sobutyl - 1H benzi m dazol - 5-yl | - propi oni ¢ acid 10
ester (127 ng) in quantitative yield: Ms mz

319 ; "H NWR (400 MHz, MeOD) 8 0.95 (6H, d,

;%% cgm.gth})zg%\mo]? ?égse%%_-lpr yl %thlig@(%glwbx’ozaéggrtz%ﬂda%oﬁ -5-yi}-

c:jryltESab(ﬁgd@)m g 3.090 i, btanzyﬂ brndddl (36D) mg 33 54mr€181b-| arg) potassium

caybagigler | Q@)’i (g&pf/erﬁ)mixaééﬂﬁww gl\&ﬁll_ﬁh %?g "6“ %Bfeg?"’és stirred
ovedfidnt a45°8, TROudsired broauct34. 6, 35.3, 39.5, 50.1, 57 4,

3 iz?&@sé&gﬂ 31<32|r?r\:(a[fhyla%115n012322~d9r’1et%y?gr0%y1) %Aéldxt:?ydro ?ﬁ behzimidazol-

5-yll-acrylic acid benzyl ester, was purified by preparative HPLC: 150 mg (yield, 76.6%).
'H NMR (400 MHz, DMSO-dg) § 1.08 (6H, s), 2.88 (3H, s), 2.89 (3H, s), 3.30 (2H), 4.11
(2H, s), 4.65 (2H, s), 5.24 (2H, s), 6.72 (2H, d, J=15.96 Hz), 7.26-7.47 (10H, m), 7.68(2H,
bs), 7.83 (1H, d, J=15.96 Hz), 8.00(1H, s). MS (m/z): 514 [MH]".

Step 3

The titled compound (89) was obtained by treating 3-[2-benzylsulfanyl-1-(3-
dimethylamino-2,2-dimethyl-propyl)-2,3-dihydro-1H-benzimidazol-5-yl]-acrylic acid benzyl
ester according to method previously described for the preparation of hydroxamic acid
(Step 4 of Example 1). HPLC: 99%; ts=(LC/PDA: Phenomenex Luna C18 2.0x150mm 5y
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The titled conmpound (29) was prepared according the
met hod descri bed previously for the preparati on of
hydroxam c acid: MsS miz (MtH)': 320 ; 1H NWP 42}%8 .
colvi; ONE Oy M), g.r_a@@wt(@»réﬁ"/odB gvex -9 Mip) SobeplgA( Byt 0-1%

tnf%gé?acérgc'ia%msg\%né% Q@gfom&ﬂe vluth' 071)%3 tﬁf@%ga&sﬁ%ﬁaéﬁj 11y 2@4) 2.87
. | MR, (470 4512 DM$O &) o189 b Shiz 88 o) 280 aH §) 3.26 (2H),

4. 121 % (%Gsi 65335 sgoé%go %%)% Hg;b"\@ i% M*}Z(fs%@)? B(1H, d,
J=1429 6i), TBB.(B, 4. 128 48 HERG.88,(1129. 195 (189. 39 44 3,

169. 4. Exanple 46 25 Preparation of
N- Hdr ox- 3-f 2- (benzr | am no- net h

Exalnpies®l - | H- benzi m dazol -5-yl |- acrylam de {60} Step_

1 3-12- (N Fnoc-am no
| -2 2-dimethyl-propyl)-2-
Pr?:%afﬁtgﬂﬁ HH- bCIPgl i UGLZQIE}_-{%%J)QV_I ?ydiiT%th\é%TgoﬁE dy LERIOR

ph@&ﬁlﬁéthéﬂ&uif@ﬂ/l 10:-bEdSmitaed!; 5 \mr-@maarede #&dording to

in'pl e 42, step 1-3 by using appropri ate 30
rting rmterlal s) was dissolved in 10 nL of

11‘8l @’@j Q)If opret-eangisulBhg- -@sditnehpgms ot 12 -Hioretiwasropyledednydro-1H-

begﬁlaw:cquB @%gqﬂéhc %cgcgjerv_gcu ut%ﬁ%n}a?e% AL SNERY step 1-2),
1.8l 2 agtiagarebdrgkidé (3ves)hwt -‘1mh-hlbefrt—2:|em slag okreSmixky ah@iCyih an ice

b%gnﬁlék%g%g}gl( gfde,dst?pg\ral @eﬁée r'ﬁf% ?n mlxtu\eﬂv\/as slﬁrreg rbv%m%%t The
prgd&cz ani ﬂmh{émytahrﬁﬂ?i Dydiméthl! peszi) mm:zwihwefhayeswfmyl -2,3-hydro-

crylic acid nmeth ester
1 RRE D EE T Sadrag! %?Cﬁ*g efﬁy‘ﬁg‘f H%F)O%%}\%i’d q%ﬁ“g% %of\”s (m/z)
sdonvke L of di chI oronmet hane. The m xture was stirred
at _roomtenperature 62 22 March 2007 for 1 hour,
iumtriacetoxyborohydride (142 ngy, 95% O0.668
THETRIOd M@spoRaded )t Wad bEtaina Y ereahdgi BH O13- dfﬁ’rwww;maﬂd} - @rdimethyl-

prﬁg) gn%gg{ygﬁeetaﬂaegalgég é,%arfygéo i‘%%%“@iﬁ’qﬁ%ﬁ ne{c\(ri%hg gXl% benzy! ester
a{)c%ld %%@Mﬁ%@ Bieﬂ@)umébt@stBécﬁfor (rtQredayratiohwf bgroxsntihacid (Step
rine once an over
4qu|§><|aaﬁpleoﬁ) A e s @E@’ ’%(%86‘ A & g2 b850mm 5
cdur[ﬁgd%}g mL/nlwln gradient tS -65% B over 15.5 min, Solvent /a H,O with 0.1%
enzvl am no- me zi.m daz

tnﬂpq)rog(@txwarlg §g§vgntn%t»mﬂ orﬁtgl@evpnt?\ a’ﬁé %gk‘%{f’?@ o % %\/ ?54) 1.46

mgf?ﬁéﬂgﬁigo@h%ﬁ%'m@m NS §Ha8$§@0[ ), 2. 9St(mrs The (2H, s),
rea accor

382 dgiduir éggd@écsrl )i Bedl (1 %Be‘p 280 1), é’x‘é}rgpg%ﬁ's ’B&g%g 7.66 (2H,

mﬁ?{ ﬂ_ﬁ)hzﬂ BeAZY) 691@6094 f@tl\hwl(r}a/zi A3t (MH]'

enzi mdazo -5-yll-acrylic 10 aC| d et hyl
ester as the starting material HPLC. 89.6%

%B;H.quPDA Phenonmenex Luna C18 2. Oxl 50r nm 5p col um;
mL/ mn y %r adi ent 5-65% B over 15, Sol ve
y

t
Prepapgion of N-Hydroxy-3-(2-benzyl-1-ethyl-TH- benzsmldazgpS yI)- acrvlama%
The titled compound (92) was prepared according to the procedures described in

Example 42, by using appropriate starting materials. HPLC: 97.0%; 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): 1.60 min. "H NMR (400 MHz, DMSO-de) 6 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 = 15.8 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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with 0.1%trifluoroacetic acid; Solvent B.

Acetonitrile vvith 0.1%trifluoroacetic acid; W
254): 3.68 min. "H NW (400 MHz, DVMBO-d6) S 3. 78(3H,
Es;mpwﬁéﬁ (2H, s), 4.58 (2H, s), 6.48 (1 Hd), 7A6
e%'é'rat:@% of - PR REhy-I01 th\% (%Qh'vf irid)s! ch v@@rcﬁ)g‘i -8 hzimidazol-5-yl)-
88 (1 H DbS), 10.74 H, M5 (nfz): 337
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T‘h\b "Mg& 0¥ ,Gél &3 %Qeﬁrgb(ér@dﬂa‘&@orﬁfngpw e r@@@dlﬁ&é"\dlesénbed in
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Eeampi@uﬁa pﬁstyswmsapgmﬁateeata%@om anig St d*iFfLrﬁi‘é 98.5%; tR (LC/PDA:

PRE%%%&%%Q%%W deshhi s BRI @ 81mL}%An Btﬁéacngwt 5-65% B over 15.5

appropriate starting materi al s. .

TiR=3AGPBA: H@PW@hdh%ﬁéﬁ“LL%@?@%@l@C@ @salvs@n%n spetedirifmith 0.1%
I ent 5 Y,

oo S B B0 1oV et . 22

(At etprigrr @Het)ws t1A D-llr% 437 2Huo), GedetiHol)atPd; HﬂJ\m ) 7.06 (1H,m)

0 0
7034 Hn§35 75 Pl b B A, M GBS Gl S
(4H , 3 37 (2H b), 4.50 (2H, b), 6.55 (1H, d,
el 15197661 .22-7.34 (5H, n), 7.63 (1H, d, J=15.76
FgyP 66(1HdJ780Hz)782(1Hd 780Hz)
P?e;:%?atbﬂt I-ch ) Hy VB 3d 2 )3: dn@@@v!bMﬂbZZEmmﬂmil_ﬁm& )-262-(3-methoxy-
0 , ¥l am no- et hyl ) - et hl

. €-t64) The titled
Taenm@dncbnépﬁ)@hd vvas mep{aeeateammdmggtq thet heocedures described in
descri [

P Bprrare. St TR ACer PN, BT YEyg 90.7%: =(LOPDA
PhBr¢rhéieRDANa O?B@md‘rﬁﬁrem SueBurGL 8. 2 mOkhib OgrediBpt 6 % fngver 15.5

n%%?@g!mn?&g ?ﬁfg%v&‘wte(ﬁ 6 ti 5&%;3?%8 Vga:(:géc%g&egt g{:nA gtonitrile with 0.1%
trﬁmxbmaét;c&mcﬁcMmb t1r3d @in H NMR @96 MHZ, DIMED- oac&en VE(6H, s), 2.90

e 1 3ATY) 753K Gblon 130 BT sk Ry HARAGY 6P, m .08

(&1, dydz 28 MHn rna2 @HAR), (B3, 9 (2R, 43; 5B4((BH, si10.77.(53, bs). M
(3H rn)[ .83 (2H, t) 7. 95 (1H, s) 9, 25 (1H
(hEy: 4901MelI" (1H bs) MS (mz): 351 [MH]'. Exanple 49
5 Preparation of

ar oxy 3-2-(benzyl -1 - net hyl - 3- oxo- | H bgnzi m ;
Eé‘fﬂ{ e P2 ani ani de 65} The titled conmpound (65) was
mespaioad acgor dingydroxt el -gnpeeduwnesogesanibiétdbénzimidazol-5-yi]-

Exzf\gl e 42, by using appropriate starting materi al s.

d t R-(LC/ PDA:  Phenonenex Luna C18 2. Ox150mm

R GRIJUBBpALNE (Y6 N3, p@hadideadcolliGb% BrovescelitreS described in
Example 46, by using appropriate starting materials. HPLC: 99.6%; tr=(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): 1.83 min. 'H NMR (400 MHz, DMSO-dg) 6 1.36 (3H, t), 2.32
(2H, m), 3.34 (2H, m), 4.12 (2H, m), 4.46 (2H,m), 6.58 (1H,d), 6.73 (2H, d) 6.90 (1H,m)
7.22 (2H, m), 7.65 (1H.d), 7.80 (1H, d), 7.94 (2H, m). MS (m/z): 366 [MH]".
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10 mn, Solvent A* H2Ow th 0.1%trifluoroacetic
acid; Solvent B: Acetonitrile with 01%
tr| f1 uor oacetic aci d; UV 254): 4.48 min. "H NWR (400
ExpppledvsO d6) 6 3.87 (3H, s), 4.59 (2H, s), 6.57
P(eb'élratsgn é'f ?\ﬂﬁvcﬁoW:) (72 {725 ngmgth&ﬁ/ é@ﬁyl a&etvﬂm@% yﬁwéthbl} 1ethyl-H-

SUETPr epar at [ on of N- Hydr ox

Thé Litbg- &'J‘rr% @WQ@)OVV%E hyrla Abhenethhy1d- %ebst@éédur@lﬁ%ﬁécr bed in

5 ylL- acry!am de (66 he titled conpound (6 2)
Extepar &8 &€ ceril rﬁ@pfO@f'@tﬁeStﬁﬁﬁaeﬂ@Feé'§‘$dééD&q b8t on o= (LC/PDA:

ﬁé@dmn%x lun?blé'%‘dk%(ﬂ%%%pdb e oSt AL rﬁ‘ggrzE@érﬁrS' @B B over 155
HPLC: 100% tR=(LC Phenonmenex 'Luna

N, GO S0hTH: gﬁPOCmttyrﬁq’l %otn@qﬁqgcmqu acagr §Q§V@ﬁtB5Ag@%agle with 0.1%
t 104
B A R B L R
(3, 5%3.87 {3H, aprodc@ti m),&ciad(1HY, @8@Y3H, 3n)77218{3h, m)H.§VROZ (2H,
) 8 H t, J =7.3 Hz), 3.26
"fsﬂf%%% ?C@%% %?g%mhf 7.5 Hz), 4.60 (2H, t, J =

80Hz) 650(1H d J =16.0 Hz), 7.21 (5H m,
ELaffiel J = 16.0 Hz), 7.70 (2H, m), 7.85 (1H,

&5l NI\/R 100 25 Mz, CD3OD) 59.0, 29.4. 34.3,
PBDahtiod 8. of, 2501 Bethyi2phenethyb1 Hbedidazol-52A:- @ clog@aariscarboxylic
adi X 60339 134 9, 137.6, 140.8, 157.0,

. 407 [MH'. Exanple 51 Preparation
Toé tBed aompoan dtOOGMaSTh@pateﬁl agbogimpoutte PBTpdwias described in
r rdin e d e edqd, N
E%mﬁi% §€ 35c s%g %%;Erg%r e 85&’8@ WAt 9 Sr‘ﬁfL 99/0 Je=(LCIPDA:
PhlE?lLdﬁﬁeﬂb@(D.@(@a CFR&(ZLOE/!S!]Mm Sp%mmn@rfemmemagrm&t 5 65% B over 15.5

mi% él%%??: Sfﬁ%orc]’\‘?v'itégq?i/ °é2tiri§%:rrgz%§é@ %nitdﬁ%g%&”é: ReQBM0R with 0.1%

triflubdob cric caroie LVC2 21 @136 8ol Vé%mﬁ\lMR (Aetigni EDCL evithi ¢rie drop of de-

30 e PERBEE 0 38 oM7) o2 T ) . o

(84,400 €24H) Hz), 352(2R, 5 Hz)B,0 Hz)62 0B2H5 {7H, dn); 75791HHZ&) S (miz):
gﬁ@ilHdJ:lﬁom) 7.23 (5Hm) 762(1H
335 W6 0 Hz, ), 7.70 (2H), 7.84 (1H s); 73C NMR

(100 MHz, CD,, (I)) 64 22 March 2007 822.5, 24.2,
Ie76354 3, 39.6, 54.4, 54.9, 112-7, 116.6, 119.2,
128.1, 129.6, 130.0, 133,8, 134.9, 137.8,

Plékﬁre&n,on b5 X:Hdr kG B-(@ -m By (1 Hrden Y imidbkO|-4- M%bwlaﬁ)(mm,)e 52

Tga F a atpl)é)t?JFd 0649)::%\/ dt oé%?glacbcgr el ag]’ roce% § dﬁs]crlbed in
Ebdaﬂhbled 1comoounr®b (5;2))0;31\@& ptaefray edatanamr dimg: t 69%hetg=(LC/PDA:

Ezr?gn%en%&%una eCs’i%rf &xqg()mm 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): 1.05 min. 'H NMR: (400 MHz, CD,0D) 8 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 [MHJ".

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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Exanpl e 59 30 Preparation of N HydroxV 22 March 2007
32-benzLl -ethl -1 -1H 5yl -acrylam de 92) The titled
compound (92) was prepared according to the

proceggres descyibed in  Exanpl € 42, by USing| 374
appropriate stafting materials. HPLC 97.0%
t RS( LC/ PDA: Phshﬁqenex Luna C18 2. Ox150mm 5p| col um;
0.8 mL/mn, gradient \5-63%B overo.15.5 nin, $olvent
A HPOwith 0.1% trifl daceticraci d; Sol vent B:
Acetonitrile with 0.1% 35 trifluoroacetic acid; W
254)7 1.60 min.|'"H NWR (400 MHz, DVMBSO-d6) 6 117 (3H,
t, J|=7.1 Hz)| 4.34 (2Hxwdd, J = 6.8 Hz), 4{56 (2H,
s), 6.55 (1 H d, J =15.8 Hz), 7.31-7.40 (5H m,
7.63|(1H,_d, J 15.8 Hz), 7.85-7.93 (3H_m. M

(m z)24322 [IVH}. 68 22 March 2007 Exanple 60344
Preparation of 0
N, ' dydr oxy3-1 - ef 2-N3-(J1H-indai - 3{}-pra’' | H bénzi
7i dazo(-5-y1 a¢ 7ide’ (93)" The titled compound
(93) |was prepared according to the procedures
described in 5| Exanple 42, by using appropriate
starting materials. HRLC: 98.5% tR=(LC/ PDA:
Phenonmenex Luna|Cl8 2. Ox150mm 5p columm; 0 8 m -/ m n,
gradient 5-65%B over 15 5 mn, Solvent A: H2O with

0. 1% bi fl uoroacetic acid; Solvent B: AcetonitipBPfe

with|0.1% trifluoroacetic acid; UV 254): 1.98 m n.
"H NWVR (400 Mz ~E@§§Eijy\bk¢p@3 (3H, t), 2.22 (2H
m, 2.87 (2H, t : 2H, ), 4.37 (2H,rn), |6.53

(1H,d), 6.98 (1H, mM(7.06 (1H M 10 7.19 (1H| s),
7.33|(1H,d), 7.54-7.88 (5H, d), 10.82 (2H, bs).Ms
(mz)y: 389 [MH . %&y | e 61 Preparation of N{Hydro
y1-(3-di net hyl am na 2 2-di net hyl - propyl ) - 2- ( 2-

3- met hoxy- pheny

- et hl %Ei H-benzitni-dazol="5=yt}=acrianide 94} 1% 4_1'_%8
titl ed conpound|(94) was prepared according to t
procedur es descr%ﬁ@ewﬂ, by usi ng
appropri ate startizng \nat al's.yHPLC. 99. 7%

t R=(LC/ PDA:  PhenonenextLuna C18 2. Ox150mm 5p |col umm;
0.8 nL/mn, gradient 5-65% B over 15.5 mn, $ol vent
A HROwith 0.1%trifluoroacetic acid; Sol vent B:
Acetonitrile with 0.1% /trifluoroacetic acid; [1JV

254):| 1.34 nin. |'H NVR (400 Mz, DVBO-d6) 5 1.03 (6H,

fs)

s), 2.90 20 (611 s), 3.19 (2H t), 3.34 (4H, 3) 3.71
(3H, |97 4.29 (28, t), 6.52 (1H d). 6.80 (1H )416. 88
(2H, |d) 7.22 (111, n), 7.62 (2H m, 7.83-7.89|(2H,

19.34 (1H, s)/ 10. 77 , W M5 (mz): |451
F)M—ﬂ 'l Exgurpl eS%SQGL« W’Eﬁ (m2)
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5p colum; 0.8 nl/mn, gradi ent 5-65%B over 15.5
mn, |Solvent A: |[H2O with g.l@btrifluoroacetic aci d,
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81 448 HC e 82 - 419 0 H 83 435 Nom, COH 84 - 439
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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):

Table 2 (a)
(o] R a_ ~ 5 i [N
101 CN“\_</N L on N-Hydroxy-3-[1-methyl-2-(2-piperidin
N | H 1-yl-ethyl)-1H-benzimidazol-5-yl}-
/
acrylamide
102 e PN i oA N-Hydroxy-3-[2-(2-diethylamino-
— =< H ethyl)-1-methyl-1H-benzimidazol-5-
/! Y
yl]-acrylamide
103 Q N L on N-Hydroxy-3-[2-(2-cyclohexyl-ethyl)-
VN H 1-(2-pyridin-1-yl-ethyl)-1H-
/\> benzimidazol-5-yl}-acrylamide
O
: [9)
104 O—HN A on N-Hydroxy-N-methyl-3-[2-(2-
/N l cyclohexyl-ethyl)-1-(2-pyrrolidin-1-yl-
N ethyl)-1H-benzimidazol-5-yl]-
[N> acrylamide
105 Q . L on N-Hydroxy-[2-(2-cylohexyl-ethyl)-1-
\‘</N H methyl-1H-benzimidazol-5-yl}-
/
acrylamide
- -[2-(2-cyl hyl-ethyl)-1-
106 Q_\ e on N-Hydroxy-[2-(2-cylopenthyl-ethyl)
! P H (2-pyrrolidin-1-yl-ethyl)-1H-
N
% benzimidazo!-5-yl}-acrylamide
»
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91 - 455 O JI -OH N. 86 22 March 2007 92 322 o H

NX93 - - - 389 - ry UOH ~ H 451 0 JI .off 95

J
Q0 1.1 O
J

V ““"“’ofF’ ﬁN' 2{ _wi\géN 97 N };F " N-Wé”roxyt&ﬁ-'méthﬁr?z’-(z-
) »</N . pyrrolidin-1-yl-ethyl)-1H-
/
O

benzimidazol-5-yl]-acrylamide
108 %N L on (L)-N-Hydroxy-3-[2-(1-benzylamino-2-
. H phenyl-ethyl)-1-methyl-1H-

benzimidazol-5-yl]-acrylamide

109 N-Hydroxy-3-[2-benzyloxy-1-(2-
0
/N NS oH | pyrrolidin-1-ethyl)-1H-benzimidazol-5-
=/ o~ | N ;
N~ yl]-acrylamide
5
110 N-Hydroxy-3-(2-benzylsulfanyl-1-
0
@ Ne AL on | methyl-1H-benzimidazol-5-yl)-
S—</ | H ;
N~ acrylamide
/
111 N-Hydroxy-3-[2-phenethylamino-1-(2-

pyrrolidin-1-yl-ethyl)-1H-

Q 0
N]@A\/LLN/OH benzimidazol-5-yl]-acrylamide
HN— H
N
SN)

112 N-Hydroxy-3-(1-methyl-2-quinolin-3-
N ylimethyl-1H-benzimdazol-5-yl)-
D o}
_ N]©A\/\LN,OH acrylamide
7
' H
/
1 O - -3-[1-(2- idin-1-vl-
113 [& PN ] o N-Hydroxy-3-[1-(2-pyrrolidin-1-yl
s M » H ethyl)-2-(2-thiophen-2-yl-ethyl)-1H-
N

benzimidazol-5-yl]-acrylamide
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a w de
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udi ng, jput not limted to, th
Table 2 (a) 3 o
N- Hydr oxy- 3- [ T3 L WZV(Y '
1-yl -ethyl)} 1H benzi nidazol - yI ]

N- Hydr oxy- 3[ 2- ( 2- di et hyl am no N

BB

naphthalen-2-yl-ethyl)-1H-

IR

cycl ohexyl -

benzi ni dazo
1 04N- Hydr ox

H- benzi m dazol -

N1 (2- pyrr0||d|
5-yl]- acryl am de

2t hyl ) - 1- et hyl - | H benzi m dazol - b- vI ]-acryl ani de 143
+19N- Hydr oxy [2-(2-cycl oh xyI ot hyl ) "
L- (2-pyridipn

N-Hydroxy-3-(4,7-Dimethyl-2-
~§h6§ﬂdthyl -1-pyridin-2-ylmethyl-1H-

réer}&dazol Igy)Ji ac;‘lylamade

N4 Hy dr oxy- [
N- Hydr oxy- [

H benzi m da

- m HydrdXyOH 7THbemeibgk4-tethyl-

f:]ﬁ)%grmetwm -phenethyl-1-pyridin-
2ylmethyl-1H-benzimidazol-5-yl)-

acrylamide

117

N-Hydroxy-3-(4,7-difluoro-2-
phenethyl-1-pyridin-2ylmethyl-1H-

benzimidazol-5-yl)-acrylamide

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):

X o)
N-sp >y OR
/ | . 4
Ry Y
Table 2(b)
Ry R, R, R, X Y
118 H OWE H H H CH;,
Crat
119 H CHs H F OCH;
]
120 H ]\N 3 H CH, Cl CH;
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123 r o| pyrrol i dind1>yl{ethyl)-1H N N'Ofioch, cl

benzi m dazol -5-yl }-acrylamde HN} r HIN N 112

NFHy e-oxy—3 (1 rethyl-24gui-nolin-3 N ylpethyl -1

+ benzi pdazol - 5;yl ) - 03

124 Propyl OAK H CH, CF, Br
/N\

125 Propyl m CH, CH, CN CH,
~ .

N~ %
126 Propyl LN H H OCF, OCH;
MO
127 Propyl SN e, H NO, CF,
oy
128 Propyl / H CH, CH; CN
A=C\N,0,S
N
129 Propyl &N/v/\/g CH, CH, OCH, OCF,
/O —
130 Propyl \M Nt H H F NGO,
131 Propyl LA A, | CHy H CH, CH,

g
132 O/v CY g CH, OCH, OCH,

3
133 (jA/ @“/2“ CH, CH, F H
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OH acrylaiide N, H 113

N- Hydr oxy-3-[1-(2-pyrrolidin
gt hyl ) =2=(2-thiophen-2=yt=eth

benzi m dazol 5-yl] - %cwiam' de N
+13A | droxy+ 3-[ 1- metthyl ?- (2
napht hal en-2-yl {ethyl )-1 H ~~ N

benzim tdazot= 5= h=—act yI am-de—i

4 ,7-D net hyl :2-yphenethyl -1 -pyridin-2-yl methyl-1 H
Nibenzi zo - biyr)~acryBani de | 116 OH | ocH, Cl
N- Hydr oxy=3- ( 7- benzyl oxy- 4- net hy Nn H

2v] et hyvl -]
I

Nz, ..NOHs ~I H

i Hv 22 March 2007
CH, F

N—-OH--HAN-Bvdr-oxyv.--3
LI\ ) LA AR N A AN A4

Z-phenethyf=1=phenethyt+—1-pyrie et-hyl

I
Hbenzi m dazol ¢} "5 -yl - |acryl am de 117 t OH
\EHy dr oly- 8- (4, -di fluor@a-2 N Hch, F Br
y = -

bhenet h 1-pyridin“29fmethyl -1|H 1 F
penzimgazot=5=yH)—aerylam-de—N-By—nethods anallogous
to those disclosed aboye and by|varying|the starting

N
/L/?\I/\/ CH; CH, CH;, CH;

vt¥eri al @N
138 Hors

O/v A, | H H CH, OCH,
O/\/ Q CH, H OCH; CF,

$ kY
Ow O/\K H CH; F CN

NG
! m CH, CH, F OCF,

140

141

142 H
A H cl NO,

144 H CH, CH; CH;

145

O
O
WO f/Nwa cH, o Br F
O
O

Ly | CHs CH, OCH, OCH;,

Ny
146 O/vi LA, | H H CF, CH,
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used in the synthesis, a wide variety of conpounds of
Formula | could be prepared ncl udi ng, but not

H l. o

[
k)
H 3 P | Ia H o) .
I-m-tedrto—those—in—Tab 2—(bj—x—0— N-O0R4—R3

R, leTbIe%(@%/g\/s- ... . _ 1T RIRZ3 | F4
X1y 118 H 119HH CH3 |H F OCH3 cN120 H |Hi CH3
Cl CH3 90 22 March=2080%| 121 H A CH3 OH3 Br H

AEN-6-S—122H-—N-H 23—H-N-CH-H-6CHL-C

OH- =
LI i | o =y

129 Propyl r H <:ﬁlj/g\;ﬁ: B ~. |~ . N [25 Piopyl CH,
CH® CN CHB_-126|Propyl] +H' - H H@CF1 OQHcr, i | |17 P

nropyl N CH, H NOQ2 Ck 2S Propyl HCH |CH O

\-6-N-01-5—120—Propyl—N-C113-CH3 ] OCH3- OCF3— 130 Propyl
HHF NO3 131 Pr Cg‘yl\/g-ls HCH3 CH3 132 H CH3 (gH3
0
N 3
150 HO ~_-3 /j;;(“v/ H H CH, Br
151 HO_~_+ [ (N4 e H CH, CH,
152 HO~_-3 [;Q;L/\g H CH, OCH, OCHjs
S /\/‘?L
153 HO -~} /y CH, CH, F CF;
%
154 HO -~ [:f/\v/ H H CH, CN
NN
155 Ho~ 2§ N ony H OCH, OCF,

156 0 {iy/\v/5 H CH, CHL NO,
157 0% {i::fﬁ7g/ CH, CH, OCH, CH,

158 e $ H H

159 | o LI

CH, H H CH.
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22 March 2007 77 dil k35 ~J. H HUCH O (Fir j
HUH3 FIIr 137 N~ FI3 CH CH3 cFl, CH3 OCH3 139
N-CI'T 3 THOCH3 CF3 T140TH CH3 ETN— 14T CH3 CFiTF
OCF, 142 HH SC plNO/, 0/143 NCII3 HBr F 144 -n f "~
HIGH, Q1B CR* 1@;{}1#%&:7}% CH3 OCFB: ocH3 | F146 < < OfN; ~
H HCF Cl13 92 P2 March, 2007 147 C113 HCN H i
A-CN, O S HIN: 148 HO—H CH—00FE3F 1T 1149 HCB, N
CH3 Ol NO2 C. 1 kB HO ..".,. Hfl CH3 Br 1581
HOI~. .~ ~E-CH.'H CH | C6113 |CH Cl CH;
A=CN,OS
162 O~ H H Br H
A=C NOS

163 O m g CH, H CH, F
164 /@NVV : m H CH, OCH, al
165 ﬁ\N = (\S/ ¢ | CH; CH;, CF, Br
166 )LN?QN ¢ qui“s H H CN CH,
167 ﬁNYV ¢ @W CcH " OCF, OCH,;

- 0

N 3 | P HN
168 LLA/ gj H CH, NO, CF,
169 LNNYV ' \/LO]@% CH; CH; CH; CN
170 Jo ' CLA |0 H OCH; OCF,
1M ﬁf/ ¢ @W{‘ CH, H F NO,
172 CN(\g ON3 H CH, CH, CH,
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152 HO, ~, W: , , HCH3 OCH OCH 153 HO- , - N
CH3 CH3 F CF3 | 154 HO ~~ HH CH CN 155 HO .,... :7
cH—H-00H 33— F—3—156—6—-eH—CH—NG,
-2 1570\ .. fiJ. CH,%CHS OCH|CH3 HHFF 1%8 O
07N 15 [(;.\(,\.34\@\‘@( I¢EH O 1| C 22 Macgh 2007 N
160 O f l\E':Hl 1% OCH: NA J 61 o ClL CH C CH -
AN-SHA—162 H-H-SF—H—A=GN-0-5-163—0O——CH: €H:
F N 164 N-~l ]~ HCL OCH3 O| tiN N 165 Nr. CH
Q% CF1 [Br| ~ NN, 166 |10 H HEN CH [N F
175 B em, H F a
_N _N
176 L O\AN\/JV\g H CH, al Br
177 (] SN o CH, Br CH,
I; HN
178 Y : H H CH, OCH,
2
179 [ e CH;, H OCH,4 CF,
BN 5
180 - : (\Nk/\/g H CH;, CF, CN
_N N
3
181 T 3 O//\r\( | cH, CH, CN OCFs
: 3
= O™ NO
182 m L?q/\/ H H OCF, )
183 ™ O o H NO, F
184 T A S g CHs CH CH;
“N “~=N
2
185 Yy ot iw cH, CH; OCH, OCH,
_N 0




95

1M
167 N, cH, H OCF1 ocH N O HN 168 INN, f il QJafeh2007
NO2 CF3 169 | NN CH3 CH3 CH3 CN 170 N -TN.., H H

OCH—QEF3—174 NN - > Clh HE NGB -N172 N '\ %
H CH3 [CH3 CHI,| 94 22 Marcia 2007 > 173 N CH, |f| CHa
7@ 017 He-- - - H-- - - - S o CH3
HFE Q| 4Y5 N|176 H CH O Br| 177 N & -OH |Br OHB
N-178-N-H-H-C143-OCH 1179 i N/ CH3 H OCH3 CE3 |0 180

EY
ZZPQ0Z
Z
C
T

fl; 3 CN | 181 CH3|CH3 CN OCF3 .: N N~
182 N.| H'0CF3: 1L 21 18BN, i jm t OHBchl NO N N
188 ENTHONA CH OCH, al

N/\/\ ‘ZL
189 ng { OANK CH, CH, CH, Br

N> S

190 SN Vs H OCH, CH,
Nf\/\ f =y \‘

191 IS b, | CHy H CH, OCH,

192 ST b H CH, CH, CF,
g
N~ A
193 g O CH, CH, OCH, CN
A=C N O,S
4
194 g ; @A H H F OCF,
A=C,N,O,S
N/\/\ NNy
195 5 HENTT o H H NO,

P
/\ - b N\ 3
197 N N /@NN CH, CH; 1 OCH,4
2
198 N | N g H Br F
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184 (I " HCH CH Cl13 185 N. :.,. N CH CH
OCH OCH3 0 95 22 Narch 2007 185 Illlj H.. FH 8i
Nty —CH—1 Cii, Fr=—="18FCH—6cH3—¢l att—CHs
CH, Br 89 HgH CH3 CHL191 N~~| CH, H CH, HCH, CH,
099 . F,{ N9370 Oh,CH3, Do, ON | B=C N, OSCEO4 0 MCH: F
OCF, A—CNO,5195OE\I,O_CH H H NGO, 196 ( |NH
H—F—CGFh- TN~ EH3—CH—CEH0cH; 1+98—H-H-Er—+
~ OVh0%2 Starich 29v7 199 N\|Na. ., , r CH H CH,
ciob, 200 N CclH, UCH, | 201 CHI OCHL, CF3 OCHI ;
202 " N NJll H F 208 CFI 3 | OCF, CH3 204 L N
+  H-EHs—wW)—OEH
201 N ¢ Nt | o, CH, CF, CH,
- LN
202 ONA S H CN F
_ _N
203 C\}Wé ‘ Lo H OCF, CH,
204 N @\/g H CH, NO, OCH,
S A~
205 N7 N CH, CH, CH, CH,
O
206 @Wg @/»3 H H OCH; H
207 @Wé 3 CH, H CH, F
ASCN,0,8 |
208 @W{% ® ! H CH, OCH, cl
A=CNOS
209 @Wi‘ SN en, CH, F Br
S
210 N /L H H CH, CH,
L
211 @/\/g ﬁwN/\/ CH, H H OCH,
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207 t

265 CHs CHs CHs CH3 O 206 1IN 01 H H QCH3 H
N1CH3 HCH F ACN OS5 208 NHCH OCH O
A=CN-QrS—N—269N~CH—CF—FBr—2+0—H€H—€113
211 S_[NN CH, |H 11 y; 22 March 2007 H CH3|F CF,
2113 G»fl—l//GE%SMfW’, 214) CHVs H HFBr JCF3CF215
-4 Nti| cH HGQH"NG8 |/ 216 ~]' / ON:{ H H OCH3 CH,
N-247—~EH—H-EF3—F—N+1218-6—H-EH—EN-CH—N-219p
% NL \. - CH GOH. QCF3 O{'HL k| 220 O N|H, H NOB C113
221 CH; n ¢ N 2@3 N' HIEH it|# -N CN

214 w A= H Br OCF,

s )

215 Nt N St cn H CH, NO,
S N

216 Ot Gt [ H OCH, CH,

0 . %
217 e OANK\ CH, H CF, F

218 \@7/\/3 g il E CH;, CN CH,
o N

219 WS © N»/vg CH, CH, OCF, OCH,
O WN/\/?E

220 = ) H H NO, CH,

221 O o LN | o, H CH, OCH,
0 N
\ - \ ’ 3

222 s QNmz H CH H H

4
223 (0/7/\/3 (% | en, CH, F F

3
224 N H H Cl ql
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223 0y ..JCHB CHF F A=CNOS 224 NHHO dCd O,

W 98 ---~-- 22 March 2007 2 CHI ~! Br Fr QO _, 226
N-T=1T"CH3CR3—Ci; C—O@ 227 (N—CEH—CcH—cHH3 Hi-
O 228 ~~"~3~'7NHIZ CF3 CF, 0 - ---- == ---F =~z
N22229 N~ N CH{ {H'CN-GNCH230 w N 1 H CH3:OCF3 QO3
N 231 N-=~"2' O mN, CHI CI33 N2 NO2 232 NHH CH3
CH3—O 233 N=—"CH3—H-cHI—ECH 0—A=CENO-5—234-N-H-—HN
HCI—BFF\?;@E_LI\I'<N9;ECI-BCH1CH3 236 NFn HH
OeH, OCH! MNA=C, N.ONS H CH, CH, CH,
o 'O\)
%
227 @IW g | cn, CH, OCH, OCH,
3
228 @W Q/\/§ H H CF, CF,
”NWE N, % v )
229 ) /Q?(v CH, H CN CN
/\N/\/a N
230 ) @_&f\/s H CH, OCF, OCF,
2l 0
231 ”)NW L | CHs CH, NO, NO,

/\/?c S
232 C’i TaslL H CH, CH,

0
4
/\/ZL = A
233 @ 9 CH, H OCH, OCH,
0 A=CN,0O,S
(]
~_% | WA HN
234 C/fl H CH, F F
O o
- |
/\/%_
235 C’i Ws CH, CH, CH, CH,
0
4
Yy A
236 (LA, C:CNOS H H OCH, OCH,

i N
237 P N O i e 4 H CH, F
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237 N, o NCH HCH3 F 1 99 22 March 2007 238 i

1 O3 ~fJ{'N, Cal, LLtiC .l I; n BIOLOG CAL TESTI NG
AND—ENZYME—ASSAYS .\c\,unfbi rant—GST-HDBACO Protein

express| on-and purification 5 Human cDNA |i brary was

heEpar ed dging, @ﬁ?@ 8W620 celckis. Anplddi cat i|any, of
wuman  HDACL and “HDAC8 c¢odi ng region framthis cDNA

ibraryr-was—ctoned—sepat-ately—i-nto-the |bacul ovilrus

expr essj on pDES[T20 vecg or and pFASTBAC vector
r&gpect | %GA\ \Y-"¢Ccani ng Teghnol ogy, Invit rg@giae_;g
Pte Ltd). The EJ 20- HDAC1 and| pFASTBAC- HTGST- |HDA!

construet-s—werelconfirmed b\]l DNA. seqguenci.ng

Reconbi nant bacul ovirus was 10 prepared using the

EBacoTo:Batt Rt D eNzewenesdAvg manuf acturer’s
instruction (lnvitrogen Pte Ltd). Bacuiovirus titer

was determ ned by plaque assay to be about 10
R%I?—:erminanEXSTmim P 0fein@xpresBAnPhuricdiidFST- HDACB was

t SF9 [] InV|tro en Pte Ltd)
\)ﬂaﬁ‘ %:"%Jf‘é%% o Ereﬁﬁfeégﬁﬁﬁﬂ r@‘ﬁ “@aémphf\m&iqmsof human
FE[IAC115nd\/EDA¢8fc@ﬁm§8edbn R0 whd @D!Q@lhlaralry)/@% @IoM‘@osseiParatel% into the

bat ed th pre-equilibrated G utathi one Se
A B P RRRTS HAkS T AL VeRoTRoF PBARTBAReeHontsPaey (GATEWAY

omsmgeuedmblbgfaﬁnhﬂgéﬁ ke LD prg??@ HB'A%by elﬁ#?’é%/xc HTGST-

ein or GST-HD protein was e

}_@:[ﬁ(‘lfB FONSEBHE Ayefi ﬁ@“fS@eWVTEPN% Seqisgciog. ReomliNeClbacull@srus was
fgpiateain W¥ng0Gheangh iy, or T e

] gpla P %ed GSrBrbCHDAC1@pT§t?gé|MnfOA§MH%H fe e ”thngg? UI(E%E\CE%p Strucnoz
'BY g‘? tfo“ﬂ%\)a@a‘:”%\r'w é@?fqusmqimeﬁtw plgeuchasskgrto be about 10
PEQNhiai ni ng 10rrM Tr| s, pH7.5, 100mM Nadll and 3mM

a2 20%d was added to purified GST-HDACL

%/8’815%% dr Gpd rHEM\%H CSTTCEDATE Gefwase doner aganfatting SF9 cells

{nﬁﬁ@;ed RteVitHY @:tﬁ%@%@@}b/f@r odBERE /Q@tdseang%Cé (E'%?u!ov;rus at

25 The assay has been carrle out
Mfog frg éﬁd“ t RN oDl sefeuwpe Jeehetel agigd preHBAdibrated Glutathione

f |
e A e T T
fof gp %h bp’PtWﬂ@T HDARN m}gt@IﬂZNaSlelwgsﬂ ity eiutlon buffer

cBSAning ot ﬁ‘ﬂi/l Tﬁ@”&@@lﬁd%mﬁ@%é@ﬂ Wﬁ‘ﬁﬁtoﬁn%bfa@c?%@ L0 WM 20mm

X pM Fl ur de lys
reQHB%‘{lpgt‘ dhipge- T%A&%'f'é%%%f\%wtwmrmuna@d 53 -HDACS protein

wge aRiyiz6d wbsimaj Stofdde HURACondfhifN70HE ﬁféd H7.5, 100mM NaCl and

ue was i ncubated at roomtenper ture
S,\J/P‘ép&g g%/}/ ycerol 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 pM Flur de lys p53
peptide substrate for HDAC8 enzyme or 500 pM 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



100

Devel oper was added and the reaction was i ncubat et March 2007
for 10 mn. Briefly, deacetylation of 100 22 l\/hrch

te,se sitizes it to the develo
SR LR AT BB FRFrbast SRnh o] sl o lophgnore (symbo)
Tmmiblunmmreemescsemwﬂ}ﬁZMWn’c hyh866d mendriighit ighhdiebén) is detected on

ST 00 0 RSl Bt ioi L L

system Tecan G oup Ltd.). The analytical software,

nu ener te|C5r froma
Ol ARl A7 5 e elSipea s Fepri fonlPeguteres of deta
Bfe Mept esmﬂ)eamhmaor@ arpoustdspraseit 8o whmbsundiableshdwn in Table 3.
Tabl e 3 Conpound Ht 3AC1 _nzyrne FI DAC8 nzyrrae
Activity Activity y 1CO0 (PM | IGO0 (RM 1 0. 551
bl 2 0.026 -- 0.355 - 3 1.37 1.71 4 1.34 -079-0-
A0

5 4,32 0401026271 0.336 8 0,286 0.4 44 9
1,34 0. 34LTPREG. (>§D@t§83 11Et7vEre HOACE 51 Enzyree 131
0.202 13 0.385 O Mfvityl4 0. 171 0. 254ceyk5 0.2 66
0.290 19 0. 165 0] Ras(M80 191 0. 53Cm (ut) o

1 0.051 0.119

2 0.026 0.355

3 137 1.71

4 1.34 0.790

5 4.32 0.401

6 1.38 0.262

7 152 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




2
3.
0
0
6
0
0
0
1
0

s A AT ABER AR AWM T

.4

44
52

1 0.064 0.238 22 1.326 0.234 23 0.529 0.402 24
24 0.203 25..._. 1.32 Ja6ol 2 6 27 0.692 0.329 28
206 0.3R0—2949-66 33-96—30-0-—995 072431

1246 1109 32 2-?1‘%’?.89 S 330 448% 45 34 -1
0.846 [3% t4, 371|0-8462 36 0.227 371.00897 38 0.218
148 39122 0.201 40 3,30 0.441 i 41 0.195

159 21T 0£920. 479 0.237 |43%% 947 0. 192

.268 0./345 45 0. 16%06---- - ------ -0.300f6 1.67 47

.09 48 10.356.0.291 49 1 40 V- 5010.173 51 _0.896

.160 5§%9%.85 49.06 33.96

30 0.195 0.724
31 0.246 1.09
32 2.21 1.89
33 0.449 1.45
34 1.46 0.846
35 0.371 0.412
36 0.227
37 0.897
38 0.218 0.148
39 122 0.201
40 3.30 0.441
41 0.195 0.159
42 0.479 0.237
43 0.947 0.192
44 0.268 0.345
45 0.167
46 167
47 1.09
48 0.356 0.291
49 1.40
50 0173
51 0.896
52 0.160
53 185
54 0.100
55 0.137
56 0.158
57 0.153
58 1.14
59 0.382




102 22 March Z0U7/

54 0.100 55 0.137 56-07158-- 57 0.153 58 1.14 58
59 0.382 - - 102 22 March 2007 60 0.116 61 -- 0.196

62 0.234—63-0-16264-0-230—65-006266—0-072—06-255
67 0 030°0. 254 680294 69 46 70/9 3 71 0.167 |72
0.052 [B10.560 |[/@Hs6 ----6.371 75]0.290 76 1 03 |77
0.570 78 >100 79 1-26 80 16981 1.60820-3d4
83 0.0715284 0. 0510234

63 0.162

64 0.230

65 0.062

66 0.072 0.255

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 1.69

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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85 0.131 86 0.400....- 87 0.517 88 0.297 89 0.116
90 0.166 91 --- T -O 030 92 0.168 93 01065 94 0.052
103 22 Mgzt 2007 0061 - 956661 —06—
Cel | -basied pprolifieration assay for| deterr rination
of @,,,| %al ues HuperR5col on cancer cell |ines

( Col o-, O05—antd—HEFL16)—human—breast-cancer—ecell—l-hes

( MDA- MB435 and MDA- MB231), and hurt=an | ung cancer
Calkthaskil peoli(eABi40 hsyurier alndrainagch ofGIfnameATCC.  Col 0205

LB S R BT PR SRR E TVe cot be

MD)%MBZI%& am@mﬂGMBﬁBWaéﬁd hifarRiMy c3640 ceﬂiﬂrﬁlat A 9aNGer obtained

%-BS.
i 59k SRS Bk e iy B Ptd b B e WbgSlutamine,
PRFBHCTL 16/ tal Pauvies eABad &iovRIDRAVIBPG 1 IVEM @@Na@édninngwl 1640

5% A54 Col 0205 cel | s
Saliuy ?m&@[n&ﬂﬁ@“& SPEes VD00 andce006 edbeied n DVEM
goetainve) ¥ nives{Raahve] 5% WHW43@%HW@MUJM|W§M containing

B G oo S e acleidran it GU arapesdesos senms plte a

4000 a2d 5000 &k bsr Mﬁfr@sédc@%l)ed/lm MB499FHR9W4@SM@IA MB231 ceHs were
growm h was the

varl oncentra

Sﬁ%ﬁ’fﬂo Brgaes Rirge @;6@%@?‘& &Ll Wﬁ'n‘ oi“"ﬁf @*ﬁ@ﬁ.vwe dsghgted at 3rec, 5%
c(@znwtzratqgmnmreur@@ted wHOSEMERFBOBE RarUE ¥EFeWRERN for 96 h. Cell
%D%Wth o det erm ne G150 val ues for the conpounds

g"RL he&‘s*‘ffri'tpfedwgcéﬂrqua%&cﬁ*wrwer@é@hﬁﬁ%ayo(ﬁnvmogen Pte Ltd).
Dep rr@;@ﬁie’i&drv’& WOEPRUBE & @lt@mHaw, valied ahH e &chﬁ;%@usmg XL-
fg summari zed the antiproliferative activities of
Sel ected conpounds including their different salts
for additi onal cancer cell lines. These data indicate

Tg ounds in this invention 20 are highly
Er TP, FsPi f W%ﬁreﬂtauvﬁapore@wndgracswqhowrrarbrf@bw 4. Table 5

summarized the antiproliferative activities of selected compounds including their different

salts for additional cancer cell lines. These data indicate that compounds in this invention

are highly active in inhibition of tumor cell growth.

Table 4
Compound Gis0 Gi50
(Colo 205, uM) (MDA-MB435, nM)

1 0.52 164
2 0.43 0.32
4 29.87 2570
5 >100

6 >100

7 >100

8 41.36 5842
9 >100 >100
11 >100 >100
12 0.38 1.07
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Compound G150 0150- -~ (Colo 205, '1M (MDA- VMB435,
tiM ~_...- 0.521.6420.43-0.32--- 44 29.87
2300 [F 100 ~100295 0.38 1.07 4 5Y Reroh 207 18
12.32 [[i414,05 14 8307 5.99 - - 15 1-99 5.9 16 0.94
- 0,98 ---~ 17 0,06 -- ~ 0.56 18 4|89 6.16 19 4.10
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Histone H3 acetylation assay

A hallmark 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¢m 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 pM final concentration. After 24 h, cells
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

H2A (Upstate Pte Ltd). The detection antibody, goat anti rabbit antibody conjugated with
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deacet yl ase inhibition he Increase i1 h
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RS AT R BV ERESE by Wy i e
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(Sigma Pte Ltd). The protein |ysate was separated

using 4-12% bis-tris SDS-PACE gel (Invitrogen Pte

Thd ddsuBdof m’ﬁuﬁd@a@ﬁ@rarsgﬁy e8he W¥B eabiaRe (B alRrdind HoA
Pte Ltd) he nenbrane was probed separately using

a'ﬁlbpﬁ‘ﬁ?ﬁrea?’iﬂ”ﬂdd{/a@%@m fic for acetyl ated H3,
acetylated H4 or acetylated 15 H2A (Upstate Pte Ltd).
The detection anti body, goat anti rabbit anti body
T%%%Fugat ed wwth ru LL vxarcfl LUU HRP was used

accOEShpeko TN HTRDN, AGk NG chARLT UCTTon (P erce
Ptel Ltd). After renoving detection antibody from

t he| menbr ane, an HpieaASGed ch=m$@?ﬁ“ﬁescent*‘*'§%“§t3rﬁate
for["ydetection OfAdHRP (PrerceBhg Ltd) wWas, ggded onto
the nenbrane, Afiter renoving/the substrate, the

nmenb? ane was expdsddeto an X f\aty/efl I'm (Ko datyefor 1
sec gg 20TurnsTThg S XTay Etl'vevvab devetoped—using

Active’

the  X-ray filmprocessor. The density of |each band
obset¥ed on the |delied oped fi | Actbeul d be antiysed
usi g UVFBirot-ragHno—sof-t-ware— UV, HAe; Ypl afer;
CA) he val ues a/xiécli'zethen nor ﬁ’gtl'vlezed agai n@‘#’v?he

density of actin in the corresponding sanples to

R G RTRR THE L Oy, R S

~ thiel@by Rbuiting ilH2umulation of acetylated histones.

Histone H3 acetyiation 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 (Sigrma-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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anti bodi es are shown in Table 6. Table 6 Conpound
Hi st one acetyl ation act i vities Hi stone-3 Histcone-4

cti Act | ve Act i
AR bt e e B b e PV el s ons s
Aetidy Bapdbé \ﬁ@rrmtattvre o 5mTiees erodatianademvihsdyr at@ntthal and rabbit
t hi t h| b t ston
dggggr'{r‘ﬂydazgiééﬂy %al?]heslﬁ %%5‘ ﬂéfs@ ‘14? %eoh@ Fglpfiiaﬂ tgthe antigens,
stletryieatiees hi gto@mrestysatdl Ed)ror(ieo!cbﬂﬁammybatdeoﬂe lags@Yreated with the
a Llnked I no ent
L PARRERea BT DS R 5 m s
&ty \vart @uhkhy shiomeBit (Agiga)ediwithtreenxpraet.ei n | ysat e
obtai ned fromcancer cell lines treated wth the

HDAC i nhi bitors. The ELI SA assay was devel oped to
detdetrminke: T wokreofcefdHdd hisone tsheamw&@%ycm%mcmozo&s cells was

E@ﬂ%@é'd iﬁ @6'%1 eorbqr a ? gtﬁ(el?); \ém%ts&vgl??r%m gg%gﬁ% gjgstbl weje é%lbsequently

tm@a@ e\dh @@Mmﬁlmxarseatabﬂfeaemaﬁ)s% (iproeplicates! ¥ doses treatment, 4-fold

' fromlysed
JERPLS VBG40V Mt MaE" JePlRr e BRA radnatere sk and the protin
(SBicgneatibh dvasclateh@etit d).  Different conbi nati ons of
anti bodi es (see Table 7) that could be used as
primary anti body (capture antibody) or secondary

amd Ebisdypiave rignnh e st ﬁ@tee@ldlébopaﬁ&%"s O AehgE E!{;zfl@d with 4 pg/mi of
suitable 108 22 Alarc anti bodi es as we as to

Opt TG ”%@%Wf‘?’b@ﬂ&boééné@*ﬁsﬁ all? oHs4dndvaséy: After removed mouse
m@ﬂ(ﬁhlddaoﬁr&tbow %\f@ﬁst ﬁ3°%@%i§t$‘@%s Waghe% Cﬁ@é ngﬂer%gntalmng 0.05%

nocl ona ag ai nst
E"mﬁé" 3¢ PRrt§hydy tfﬁgwm&ioc)&caq@mew@gicmte ptdICEEC, 1 h. The

$dperdhest shutdi Bes trembhe %Hé'tgé’r}ﬁate #hd Rekn éﬁemf{h.dﬁ% BBs buffer
{)qngaéel n lysate from Col 0205 col on cancer I Tine

e Oiiorn Tvveen 5TDAEHS RRRtisiet bidspepkide Ibae Kiyr otateln wsstes from
ehser ved205The, getrasid PRibA '@@X@ﬂ@@drh'er&aélmes aﬁnn%tween the

Wwas donkey anti rabbit conjugate oxi d
RIEREY A RO ENG thih rgeacbigh i @atome é}t*@rﬁ@ Samwies, iwrdumestkd out at

5 I tjhua I
E;th ‘ea%z;t 62%355?82%'2%“@%6]”1?'% i %l%@htvgscg/?ag‘é% wnth FBS buffer

Fadning, B 8 quiyiany Thel secppéaty e@mmy H-HDAG! phiabbit D@y@oraat antibody
ﬁjafrfs?ﬁ\@r% (19R648%), (a8 HHR)! 6 RS the HO5ES.1 LS R 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) / ng of total protein total = (ug of AcH3 (Lys9/14) in the assay)*10°

ug of protein in the assay
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(Lys9/14; Upstate Pte Ltd), Rabbit polycl onal
anti body agai nst AcH3 Goat anti rabbit (Pi erce Pte

[g7zd) (LysI4; Upsta Pre Ltd), bbi tTpgf ycioma
ant i body agai nst Acl-é%oL use (Pierce Pte

Ltd) (Lys9, Upstatie Pte L Goat' pol ycl onal

anti body agai nst Ac. H3 Rabbit anti goat (Pierce Pte
Ltd) (Lys9114, Santa Cruz, Pte Ltd), Goat pol ycl onal
anti body agai nst H3 (N u55e anti goat (Pierce Pte

ltd) 20, Santa Cruz Pte Ltd) Muse nonocl onal

anti body against H3 (Upstate Pte Ltd) Data for
ﬁﬁ%’\%i?ﬁﬁ)@%?@@g nfilthimi )etﬁ%@{ ﬁ-ﬂﬁ»&CTﬂQ!}?ing’aggﬁ the
u C

concentration effective ctron o f*ati on
lofdatsi et oV 8 Sélﬁﬁecﬂ-@@m@@@ﬁ&wyﬂeﬁeﬁe@fwimal&maﬂi@%rétE&GOS)e in normal

T Re R 545058 3558 WU o K3 M iy
dide sffegts imtitei doso pir@stappliedwhiamtan baimdd) mefibeey). of HDAC
i nhi biting agents: In data not shown, selected

conpounds were tested for nmaxima! tol erated dose in
Ter efitacy mf dee andpwerde df dlun thveaticbecanethen toel datatreddbysing in vivo

Jr#ﬂ%an'}éeﬁoegr%&ﬂd@g’ obvi ous signs of toxicity or

In these studies Female atymic nude mice (Harlan), 12-14 weeks of age would be
implanted subcutaneously in the flank with 5 x 10° cells of HCT116 or with 1 x 10° cells of
Colo0205 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 paositive control, will be prepared for intravendus 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.



10

15

20

25

30

Ll 24 March 20U/
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oun s in this invention that are tested ‘
cgﬂ@@{kyl@wgfaﬁtwp@malkw@dnml@w heteroanmry. \ﬂéY‘@Jh&éOWeP@tan@kylamm
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aiprgminosarbesyli n sulipdgumallatspismybf a&w@vgﬁmﬁt e@ntiuderhe arylsulfinyl,
ahﬁrl\&hfféfﬁ/l tSW‘é‘ﬁH'a%i/leeécﬁecff‘W%hQQéV tgé)unsgﬁghﬁgeclj éﬁﬁ'ﬁ@gtuted with one

det ai | SpeCI nmbodi nent s descri n
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W t hout depar ing from' the es nce and ‘scop
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aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl, arylalkyloxy, amino, alkylamino,

acylamino, aminoalkyl, arylamino, sulfonyl, alkylsulfonyl, arylsulfonyl, arylsulfinyl,
aminosulfonyl, aminoalky!, alkoxyalkyl, -COOH, -C(O)OR®, -COR®, -SH, -SR°® -OR®and
acyt,

orR'=L:

R? is selected from the group consisting of: H, halogen, alkyl, alkenyl, alkynyl,
haloalkyl,  haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, —arylheteroalkyl, hydroxy, hydroxyalkyl, —alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkyloxy, 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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Y R ornmula 1l 5 wherein R is selected fromthe
group consisting of: H, alkyl, alkenyl, alkynyl,
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ar I'sul an1nos I'fonyl, SR4 and acyl, each of

QM@ R may be unsubstituted or substituted with one 15

or SHDs d e I ee dfro .t he

ar ogtg{a(%onSI S«%d ftﬁ&ﬁﬂie grh% @o‘?u@%d}%{ é: g’%ﬁl and ; or'd metal ion
selgpd fromcs@giunalowy:lum aIa@eawIm al kynyl hal oal kyI

hal oga%ﬁ e m%e?me@{@f erent I‘?(% ’Srreﬁg%ezosrélgg%ng%gslgfggtlgéir:ow the group

cycl erocycl oal K

CawIstlngh@‘téIdmquen ¢IydrM)®<zy Cﬁydﬁﬁﬁéabkyll ,alk@hikoxikyny!, haloalkyl,
| k | koxy | kox ro

hg|olé§§§()ﬁ,ox¥%lbag¥vﬁ§ I‘r?‘erté( Oa]k@ycl% J {ﬁ&? @chaIkeny heterocycloalkyl,

hetecdayalb eyl ey, hdh@t}wbbymbwahkybmyw alkoxy, alkoxyalkyl, alkoxyaryl,

a%&ﬁe?ﬁigﬂioal kgIQé/ %))(&V/al I@r g%)&xgl’ kgfcgoeﬁk?/%é%l,l oxyc’ycloalkenyloxy

het er o4l
hatekqdyalpaikw@sy ad:wyleamycioaikawbmmal ké;d/le)ar ylmmfmmyloxy, arylalkyl,
h%Haré Q)QXIHI %%XI&@&}{]OQ%{Q aa{IIéll lké onéy?m%réyclﬁaqsuhlncf)é@%l ‘arylamino,

oal oxyal
sul@(r@) (Rkylsulw aryBHfonyIS%nmeﬁHGa}’Id aramydII;yI onli@xykyl, -COOH

%g? B%SI % %?It eSqQ‘Sf r(ﬂfﬂacpi a]ngr QHQQBCOT‘ISI sting of: H,
a

ogen, al kenyl", hal oal kyl ,
hal oélakIErR/I |s mceerct)é(lokylhe ggooboa:lnktyllsng ol ci, oallkklerazydenyi alkynyl,

I I I
hﬁ%taﬁ 8;%(& r%gllkb %/an Iﬁt Z{Iﬁe‘?%/rg ﬁcgotageggy ,oa%,(tﬁgﬂagl,kyclyc’sloaIkyIaIkyI,

hateycwablkgdkylalkﬁeirﬁalb)drbdteabkrylalkylamwlaylkenyl
cycl %QI:II%‘" rgebgérp%ﬁ}jéﬁ/gy sel'é%{e f%%yﬁwl %éﬁég}ﬁ 5084 Ik-IyI alkyl, alkenyl,

heteroarylhe hetero
alkydyId)kaIM Iheteacbdkkykyyclmlmwaﬂrcqublpalgﬂ ak be(tymawﬁ ,cycloalkylalkyl,

RIREb AN LaI??/IQII( I%@Iero%l%lk%g kyl axy,

ocyc i oaryl oxy,
aryl &hkyRY )@/Iﬂd@ﬁnd@)ﬂyaeleyiedmmIhemumedrisyﬁhng of: H, alkyl, alkenyl,

AP SN A BT BEARY, Y e SR, v,
hatekydysloalkyalill, arylalkdytheserbéryiaiklyl, andraghisul f onyl ,
ar yI %Q!:It Rﬂékd Rag}ené)ascwu];cpelagnden%RgeIg&gd ?8%' the gr%ug C%IISISUHQ of: H,
aIkyI alkenyl, alkynyl haloalkyl, heteroalkyl, cycloalkyl, heterocycloalky!l, aryl, heteroaryl,
cycloalkylalkyl, heterocycioalkylalkyl, arylalkyl, heteroarylalkyl and acyl;
L is selected from the group consisting of:
a) L=Cy-L"-W-
Wherein
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1 12 22 March 2007 unsubstituted or substituted with

one or nore substituents independently selected from

the group consisting. ef: I =0, .5 - -

e S R e L U eV S ST
hal oal kenyarylodvapiobetRipayl amhet ehioll RIH be ptivrady kybstituted one or
cyci oal kenyl Le Gl Loa Yl rsisti :
aryl, het erggrg;ﬁ, P]%%/ox%aér%h?yofgig{ﬁ%ﬁ%g:tr%oéiﬁg AGNS[SW of:
al koxyal kylalogah kgxyar yEN, 5lCal &dxyhétrerdiat ydlkenyl, alkynyl, haloalkyl,

al kenyl| OX%’aI)o%‘k%W],yl oﬁgioai%g/{, oalr{%e{rgﬁlém cycloalkyl,  cycloalkenyl,

cycl oal kenyl oxy,”  heteroc oal

het er ocyclretrkaniogkoxy, hetepbyoxoalkengt er ear,y| dwesgroaryl,  hydroxy,
aryl al kyl , I ry '

L1 0y BRI BB LY Db BBy, s
sul fonyl , aiykylbsul f oeygloalkdexyl sul dyolwglkenydmdynos tlefeomytlpalkyloxy,

o o e O oy, 5 560§ DR g

from the @gndallyleonsingti silylahing, acfamirCeaminkgky!, am@mino, sulfonyl,

syt o S| BT LA G T oo
i ndependen€(Q)O88] -€RE0-SH; 3Rt HeRgmdwpyl. consi sting of :

H, hal ogen, CI\I;IQ% - - 3, .al kyl | kenyl .

al kynyl ., hal oal k{1 5“8 fﬁ%%@?ﬁ‘f”sﬁ@%ﬂ ‘Z‘y‘% dfkyr, which may
het er oal kylk, ogtipohityakltydtitutesly edtoadriee ny Imore  substituents independently
het er ocycl_gal kvl ter | oal.kenyl ,, aryl . . ) ,

het er oar yls,ggﬁ{%r@@&%ﬂ@@%?&nﬁs&% ?%(QFH?%%,'O’ =S; -CN; -NO; alkyl
al koxyal kylkoxalakgampawoysnd allaldeaxyhet er oar yl

al kenyl oxy, al yl . cycl oal kyl oxy,.. ‘
cycl oal kenyl OX)WE' Sﬁge;&és%@éqc%%gf ICSQ%)/‘?’W of asingle bond, -O-, -S-, -

het Ier ?EVPSQ@E;k@"{WzQ*WRQW )”F@M(R?elt EOEN(R?I)»(DNWS’)C(O% N(R®*)SO,-,
aryl al kyl , &yl , arylal kyl oxy, am no,
gnd %ﬁ%@%’“% 20

al kyl am ng, " a noal kyl, aryl am no,

sul fonyl, bal kyLsOy£oWwyl® aryl sul fonyl, am nosuffonyl,

am noal kyl hé’;\{,éikoxyal kyl, -COOH -C(OORS, -COR5, -SH,

- SR6, - acyP’ and -NR R : Each R is selected from

t he group consiCgtisnQ:-0fs: alkyl, amiophlkylalhkemdycloakRy nydigalky!, aryl,

2?1|y|0a| Eglt gﬂ%{yﬁr%&%&%%%%ﬁyﬂ)gﬁb@(ln’)ayht% %{) iocr%w g@tl)sltﬁ%ltéd one or’
het er ocyclnuat keybstitkanits iraleydralekyyl selbaéd froar Heaoyp canglsting of:

acyl; 25 5 A sd ndepgpdent| y sel ected fromthe
gr oup conslgg ?'ﬁg dof :§’ g,%’aﬁg)ﬁ’l ,%ﬁ:étl Q@%na?kyﬁaﬁ”i?? y?lgynyl’ haloalkyl,
hal oal kyl haletkenoal kigdloaligyegl oalhkigrqaldyet eraycipalkgal kyycioalkenyl,
aryl, heter clo [.al
het er ocycﬁggﬁ%k'g?lﬁ% , %@%ﬁ%\ﬁl@%‘ehﬁet eer"éfiar ylhgie@qrylandhydroxy,
acyl : Eachy®Rexyaskyi, ndbepenadienydlyyl sekegtegtl akopyhetdrearyl, alkenyloxy,
group consisti of : L kyl, al kenyl al kyn
hal oal kyl ?‘hﬁé@%al k%YF'Pa@% bal k‘iYF’f’a‘ﬁ%’{yéor‘&cyc|h§lﬁf%}f'?a'ky'°xy'
aryl, het éeasoytipalkgroloogl leyladykyeterodB@oxy, arylalkyl, heteroarylalkyl,
het er ocycl kyl al kyl ryl al kyl , heteroar I kyl and
oyl - Each R A g, SO el haentiy  BorierBE” suron
from t he gikglsplfaghsingdulfngy!odminbkulfonyl, aminoalkyl, alkoxyalkyl, -COOH,
C(O)OR®, -COR?®, -SH, -SR°®, -OR®and acy!;
L' and L? are the same or different and independently C4—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;, alkyl, alkoxy, acylamino and alkylamino;
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al kyl, ai kenyl, al kynyl, hal oal kyl, heteroal kyl,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,

cycl oal kyl al kyp,is e@e&é@ﬁaﬁlt%r&w efkrl@élu ¢ @frxlsmgl@ydond 0-, -8 -

heteroarylalkyl and I; L is selecte ron1g
group conSi%ti-AYlof 'NR 5 &) OLEEY > L-SWNRer V(R EIB)- 2B(R °)SOx,
March 2004hq QYRPSC aI kyl, am noal kyl,

heterocycloalkyl cloa kyl , aryl, aryloxy or

het er oar y#) any- “6W“ﬁ%ﬁ Wy be optionally substituted

one or nPigresbstituents independently selected from

the group consi'sting of: halogen, =0, =S, -CN, -N,

_CF3, -OCF3, abkyd Crdlikehyl ar@nwwlhetﬁammauévl cysloalkyl, aryl,

hal oal kenyl . hal ¢a ekéé?}flanyllﬁiv@f&@hwléylbe {7292 %Dégmiﬁed one or

cycl oal kenyl het er ocycl oal erocyol o
aryl, het @p@aﬂwst!tuwgnraysependelﬁvms@lﬁgta@ Wrn tham(@w@conssstmg of:

al koxyal Kitdjog é’f\' k@xy?r N -r@d)ko(i( fff O?IM/E alkenyl, alkynyl, haloalkyl,

al kenyl oxy, y cy ¢l oal
cycl oal ke*m)@ajWy hetf@iO@li(y@lloal !R%XEFQWW cycloalkyl,  cycloalkenyl,

het erocyc XY, er ylo
aryl al kyl %&%Og)g%a §I alhg{el)%&?%alk«g@ al % loxyl?](é(eroawi nydroxy,

ai kyl am n@ydrmylkﬁwalhwy atkpm&dykwlkoxsearyl alkirrypeteroaryl, alkenyloxy,

sul fonyl, sul yl's

i nosul fo ang EWaIHTyl&gl kog cﬁPé:nyloxycw_i\etefocycloalkyloxy,
-C(O GRS, hetgm@loaﬂ@ﬁwoxysmrylox%etanqdryimy| anflatkyil,s heteroarylalkyi,

sel ected u

whi oh may&{/% %fa% ?Ik?su St | J{%ﬁg agtmlwqoao é%b}grjmho sulfonyl,

substit ueaitsésu!fncbép@rmaelfmw anlisgiing ¢ taedn datkymateayalkyl, -COOH,

group con inag I n, -CN; - NQ2;

al kyl , ?%@?&? gg@ a%ﬁhggg Cﬁsgpia an1no Wis

sel ect ed fronwmhﬁJ@rBUb4GmﬁS|st|ng of a single bond,

-0-, -S, - 'bond, -O-, -S-, -
gl I LT Lo Ul e

is Cl-Cl5, 3] fokyl , heterocycl oal kyl,
cycl oal ky? argﬁ @(@I) Q 5 or heteroaryl any of whi ch

may be opd)l ondlfity\ﬂéu stltut ed one or nore

Coet Lyt o AOBRECEL LY BB Sl TR s
- OCF3, al kyrhCi-&k kalky Wf‘mhkwl be haptoahlky Isubstituted one or more
2;”0?2" lkEné’db’stltnérlwtgﬁ!d@fmdentl)"‘?élg&&ailrw lthe 8&58[5 Qtﬂsks)(nhg of: halogen;
-O =8; -CN; -NOy; -CF3, -OCFj3 alkyl, alkoxy, acylamino, 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(0O)-N(R")-;

R® and R are the same or different and are independently selected from H, C;-Cs
alkyl, C4-Cq cycloalkyl, C4-Cq heterocycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl;
and acyl,

Z is selected from -CHy-, -CH,CH,-, -CH=CH-, or C;-Cg cycloalkyl, unsubstituted or
substituted with one or more substituents independently selected from the group
consisting of C4-C,4 alkyl;

or a pharmaceutically acceptable salt thereof.
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het erocycl oal kyl , heterocycl oal kenyl, aryl,

heteroaryl hydroxy hydr oxyal kyl , alkoxy
ad -k ox yaCRyPoUNs kfoﬁdylm ylwhabzk@(yﬁe@;e; ORTYEH, or -CH=CH-, or C,-Cy

%yKI@QD{J{!o@% isakky ter%%?/%ﬁy%)ﬁ |6V| oxy

cycl oa ken oxY, oxy,
heterocycloalkenyloxy aryl oxy, heteroaryloxy

| al I al kyl :
HY aAkéQmpoUﬁgj 8 QQW or %M%gug%% gH-a 5?102%111 ﬁgartrt]agt?ed at ring position

al kyl am no, anlno
sul fonyl, aI kyI sul fonyl, aryl sul fonyl,

am nosul fonyl am noal kyl , al koxyal kyl, - COOH,
C(OCR , CO?S -SH, -SR6, -Wand acyl; L' and L2 are

the sArremppunl éffeey ent oandmisndependant ky- ¢, - C5 al kyl |
35 which may be optionally substituted wi th one or
nore substituents independently selected fromthe

gr oupAcomspetd aignpbne biadl0Ge N 1o Finere; X 2Ny =  NO2;
-CF3, -0OCF3, alkyl, al koxy, acylamno and al Kyl am no;
114 e,(r) .. a.,a .aa e. e,v Wis selected fromthe

conBdi augora =l P
é{s?%)pg N R';«;WQO (g:(aoojSﬁ’l\l){kgge)Q)fQ%?% 11d% W§6r§n R= 17 ) -
N(R9)C(O) N(R9) S02-, and - N(R9) - C(O) N(R o) ; c)

Oy - [reHZymmowAd Ecc\ﬂh@ﬁ@tmany%he'cﬁ c@smscﬁo ?lwlﬁé yn R" is selected from

cycl oal ky

hete ycl oal k
ar y@g%k%bs' ntgePfrg? ﬁ %Y’ \ﬁmyuhafmyalk»é at[ytam@hahelte/roarylalkyl

Fxbealkyubdhoalig, and Hét&r@cyél'é.@lﬁ?i' %H@PBﬁWhﬁgerﬁgf gnLE_PSXbStItuted or

SBk d fromthe group consistin
ﬁﬁ%@ N2, -OF3, -QOCF3, al kyI al kenyl ,

aIkynyI haloalkyl 10 hal oal kenyl haloalkynyl,
et err@al cl oa) kyl , cycloalkenyl
:ﬂet erT(g]gyClé:h%S\'IJ @?CCOIA&%@@@V@P%Q Rleiysl 1 toaF yherein R' is selected from
h%tgé‘i’gaprgisﬂhgdfow metmdg@ﬁ%‘ﬁlfﬁ){mg} A r@yé(dm 3-y)methyl; ethyl; 2-
}jmﬁ%aﬁ% 'm fyfglqé}g%ak&i)z pb,‘?qi’l‘ égﬂyﬂkﬁﬁwo&yhenyl ethyl; 2-carboxy-ethyl: 2-
(egwholl-keietoky 2-(pRbedieg I:
lﬂﬁﬁ ‘5?§ Cb%aé ken%l oxy aﬁl&w @?%’dem 1 \r/iz)ethyl 2-diethylamino-
yl'a %I et 8785 0 OﬁYlkﬁrhyd%Y‘éWM&Ia(lytbﬂmyy-ptamine +iSOpropoxy-
PEd R IZéZrthatm I-@owi
35(9-0%/(8 ; ay|| F?yiwsﬁﬁj'mm)’m ik Ob?'i,f %d%@ﬁkﬁm\ HC?Q 2-dimethyl-propyl;
n@%]og% PRI RRP Yo FEVFF’ Ogﬂ‘ ﬁdﬂ&;pmnyyl 3-(im@QDHd)-1-y!)-propyl: 3-(4-
mﬁ’d'n-m&owﬁlﬂ (py&lin-1- |- 4G hitoQsu ek
pgmylsa” f‘b&ﬁz Bia 4 V% eI ect ed ?ﬁ@%@ ¥ C}{J}“S‘l’j‘gm&“ﬁ‘ﬁg‘?@i AgYdroxy-
4 RGIAT Bohymeyionybagzyl. o ¢ S(O) S(0) 2
N(R9) C(O)N(R9) “SC2N(R9) -, N(R9)C(O) -
N( RO - .
oN A%Q%p(wnd accordlng to any one of claims 1 to 8 wherein R? is selected from the
group consisting of H, alkyl, arylalkyl, aryl, heteroaryl, heteroalkyl, cycloalkyl, each of
which may be unsubstituted or substituted.

10. A compound according to any one of claims 1 to 9 wherein R? is: H: methyl;
benzylamino-methyl: dibenzylamino- -methyl; [2-(4-fluoro- -phenyl)- -acetylamino}-methyl; {2:
(4-methoxy-phenyl)- -acetylamino]-methyl; 4nmethoxy-benzylamino-methyl; benzyloxy-
methyl; phenylacetylamino-methyl; 1—amino-2~phenyl-ethyl' 2-benzylamino-ethyl; 2-(3-
methoxy-phenyl)-ethyl; 2-(pyridin-3-ylethyl; 2-(2- phenoxyacetylamino)- -ethyl; 2-
benzenesulphonylamino- -ethyl; 2-phenyl-ethyl; isopropyl; 2-phenyl- -propyl; 3-phenyl-propyl;



110 -

and -N(R9)-C(O-NRo0)-; d) L=L'-WL2 L' and L2 are
the sane or different and independently selected

350 06By121 Koth v Sly1ER e ORElrRRAbheh BUDRHAL YR REhy ! 4-

one or nore su stltuents i ndependent | Y sel ected
qef!ésﬁ%vrﬁemgwé@ppwmb iIS9PHG CoFionepal @@jéln berzyl pyagiin-2oN; pyridin-4-yl;
thil¥Men-3-Hhsnz %Fa%yialarlﬁyi phéyRNans@fplam no,
al kyl am no; Is selected #ron1the group consi sting
of a single bond, -0-, -S, - S(O-, -S5O 2-,
1‘!(N( R%he com%@dwf la)alm 1 w%%‘(tﬁg)c%mg&!(rﬁ% gl@ted from F%%réwpounds and
im”‘epftaﬁéa@&ﬁ%a“mmﬁ abéar%?ﬁﬁ S@W@teérf@m th@l@ﬁé!ﬁ@ém w\g of
selected fromH C Co alkyl, Ca-Cg cycloal kyl. C4-Cs
heterocycloalkyl aryl, heteroaryl aryl al kyl ,
hg;é%?g{z!al aad acyI Zis selected from - CHe-
N or 5 4. .

substj'tuted with oﬁg-or S%ﬁggﬁ¥%m¥%gépgﬁé éH&ﬁ@
|ndepende§tly sel ect ed P - Hdeptividezol 5y lcanndaside ng
of Cl-04 yl; or a pharmaceutically acceptable salt
thereof. 22 March 2007 2. A conpound of claim1
wherein Z is -CH2-, -CH2CHz-, or -CH=CH, or C3-Cs
cycloal kyl, and Z is attached at ring position 5 or
6. 3. A conpound of claiml1l or 2 wherein Z is
-Cﬁig&tﬁ%ﬁnd IS hggched at ring position 5 5. 4, A
co of[ any ofle of [
A conpoun any one of cld%%s% qq3§5vmﬁ\/\‘%§rog¥br§ﬁ ?
Y = H 10-6. ,A conpoundheiatethd)-ivg-beozimitpzarre] o?rC?’y’amide
clainms 1 ti SQMherein R4 = H 7. The conpound
accordlng/ ofany one of claims 1 to 6 wherein Rl is
sel ected from the group consisting of: H,
hydr oxyal kyl , al kyl, heteroal kyl, aryl al kyl,
het eroaryl al kyl, t5 al koxyal kyl, am noal kyl, and
heterocygloalkyl each of which may be unsubst i t ut ed

ub itute The conpound according to any one
of o% Mwér ei . I—Rdrdx% 3se1 %b@@l&x&@%etb@@ -phenyl)-
group consisting of: H, ¥ gg ridin- nmet hyl ;
(pyri di n-3-yl ) net hyl ; eﬂmﬂthy 3H-bp 'W@F@ﬁgﬁ-\é}f pilamide
2<(pyridin-2-yi)ethyl 2-(pyridin-3-yl)ethyl;
2- phenyl - et hyl ; 2- carboxy ethyl; 2

N- Hydroxy -3-[2-(4-benzyloxy-3-methoxy-phenyl)-

O
Qﬂ@@ W -(3-hydroxy-propyl)-1H-benzimidazole-5-yl}-

acrylamide

OH

N-Hydroxy-3-[1-(2-hydroxy-ethyl)-2-(4-methoxy-
DM phenyl)-1H-benzimidazole-5-yl}-acrylamide

sz ~
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(nmor pholin-4-yl)-ethyl; 2-(piperidin-Il-yl)-ethyl;
2-(pyrollidin-1-yl)-ethyl; 2-diethylam no- ethyl;
propyl; 2,3-di-hydroxy-propyi; 3-hydroxy-propyl;
3- net hoxy- propyl ; 3-isopropoxy- propyl;

2,2-dinetméizﬁkg§yhﬂ 3- di et hyl ani no- propyl ;
di nmno-2,12-di mgt - RIOpyL,. 5 5 (4.
(2- o%0- pyrdl | i din-1 - ”F\gi?%rrcgg{/ifﬁ (12,3 hydroxy-propyl)-2-(4
(
(

3-
3-
3- (mor pholi-ow 4-y1') - pr opyiethd@y-phemdatz berzingibyzopr-opi ;
3-(4 25 nethyl -piperidin-|-yl)-propyi;
3-(pyro|Ii8?n-1-y|)-pro§§WP%W%ﬁinethylanino-butyl

5- hydroxy- pentyl: ally]: benzyl;
3,4,5-trimethoxybenzyl. 9 A conpound according to any
one of clains 1 to 8 wherein R2 is selected fromthe

groa5 coﬁsistlng off H, alkyl, arylalkyl, aryl
hetw et o7 0aKY! 1 qyg) 98l forle.ocR@to O oty pneny -
whi ch mae“u Substi t ut edyor)g/ziugzs(lt [ teu%g%ylomfa A y-pheny)

conmpound accordi ng to arfy2dredeiky-eranym Hibepgmidazole-5-yl}-
wherein R2 ise H, nethy%bwmg%ﬂ;ylanino-nethyl;

di benzyi am no- net hyl ;

(2-(4-fluoro-phenyl)-acetylam no]-nethyl; [2-

(4- et hoxy- phenyl ) - acet yl am no] - net hyl ;

4met hoxy- benzyl ami no- net hyl ; benzyl oxy 35 net hyl ;
phe cet i et hyl ; 1-am no- 2- phenyl - et hyl ;
2- benzylani et hyl ; 2- (\BHydmetyRbKy2Fhenydxy-pettyiH2;(2-phenyl-

2-(pyridin-3-yl)ethyl; i o Bl ~
2- (2- phen xgHacet yl ari no)efhé{)ﬁﬁ t?enél_midazol 5-yll-acrylamide

benzenesul phonyl am no- et hyl ; 2-phenyl - et hyl ;

i sopropyl; 2-phenyl-propyl; 3-phenyl-propyl; 110
3- phenoxy-propyl; 3-(1 Hindol-3-yl)-propyl;

4- met hoxy- phenyl ; 4-fluoro-phenyl; 4

henzyl oxy- 3- metthoxy- phenyl ; isobutyl; cycl ohexyl;
oct yty 5 idin 2-yl: pyridin-4-yi; '
t hi eR- | ; benzyl Su|/\f-%yf§;@>§y~3aﬁd(2,3-hydroxy-propyl)~2-(2—pyndyi)»

2- pheny&(rrat hansul fany. 54ldenziff-600PeEAdagidec! ai m 1

wherei n &t he conmpound is sel ected from conmpounds, and
their phafmaceutically acceptable salts, sel ected
fromthe group consisting of O "iv.oH N H N Hydroxy
3-[1-(3-hydroxy-propyl)-2-(2-phenyl propyl)-1

H benzi m dazol -5-yl]-acrylamde OHc N..: OH H

Nthdrox - 3- g5¥§@§,5-trinethnybenzyI)-z[(zj
G a@m% (o oARIgT P R B Ry e

1H-benzimidazol-5-yl]-acrylamide
HO

LOH
= N

Z\
%%
~zT Yz
§ O
T

N-Hydroxy-3-[1-(3-hydroxy-propyl)-2-(4-pyridyl)-
1H-benzimidazol-5-yll-acrylamide

OH
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1-met hyl -1 H benzi m dazol e- 5- yI]-acryIanide
N-Hydroxy 3-[2-(4-ben zyl oxy- 3- nmet hoxy- phenyl ) -
,/~i".NoaH

1- (3 hydroxy propyl) - 1H benzi m dazol e- 5-yl ] -

acr \md |I\Hodrox3 12hdrox eth 2- 4-net hox

Y‘ J- (Y- NIP{ rc;x -(3- f)yrudylmethy!) -2-(2-phenyl-

phenyl ) en2| m dazol e 1. 7 22
0

March 20 \ ic, oHeleY) ¥H~béﬁ2ll"ﬂld82(§?5 -yl]-acrylamide
N-Hydroxy 1 (2 3- hydroxy propyl) 2-(4-
nmet hoxy- phenyl ) - 1H benzi m dazol e-5-y!] - oH acryl am de

O C Noff H

| V- Hydr oxy- 3-[ 2- (4- benzyl oxy- 3- net hoxy- phenyl ) - of f

1- (2, 3- hydr oxy- propyl) 1H benzi m dazal a-5 yl]- H
acrylamde 0O NNC]—|

N- Hydr oxy- 3-[ 1% (2,,3- hydroxy-propyl)-2-(2-phenyl - OH
Et H }/ enzi i daZO| ?l WJdlox?—%r-W @'ﬂ/&jrgxy 96"5&/1’\5 *(pp'bndyl)

N- Hydr ’(ﬁy 3-[1-(2, =3- hydﬁfbﬁyznmmpv}%yilzaqfﬂafwel dyl ) -
-OH 1 benzi m dazol -5-yl ] -acryl am de CH

AN

O
" P H N-Hydroxy-3-[1-(3-hydroxy-propyl)-2-phenethyl-

1H-benzimidazol-5-yl}J-acrylamide

/\/\

OH

(o]
% N R . ']\N/OH
= < H N-Hydroxy-3-[1-(3-methoxy-propyl)-2-phenethyl-

% 1H-benzimidazol-5-yl]-acrylamide

o}
/

Q
N 2 OH
<3~\—</N/©/\)L'rj N-Hydroxy-3-(2-phenethyl-1-(pyridin-2-yl)methyl-

/z//N\\ 1H-benzimidazol-5-yl)-acrylamide

O
@MN Ay O
/N/i ~ H N-Hydroxy-3-[1-(3-Dimethylamino-2,2-dimethyl-

proppyl)-2-phenethyl-1H-benzimidazol-5-yl}-

N~ acrylamide



22 March 2007
OH Nn7"
N- Hydr oxy- 3-[ 1- ( 2- hydroxy-et hyl )-2-(4-pyridyl)- 1
H benzi m dazol -5-yl]-acrylamde HOOH N N~y 7
N-Hydroxy- 3- [ 1- (3-chydroxy- propyl) - 2-(4-pyridyl)- 1
H befizi-m dazok-5-yiJeracryl ani de SOH 10 22 March 2007
O-~~a NBWJ’\ H NHydroxy3 2 [2-phenethyl-1-(2-pyridin-2-yl-ethyl-
N-Hydr oxy- 8-11-(3-pyridyl, lﬁﬁ - (0, phenyl -
ethyl }- 1" Hbenci rrudazol - ! % G129t - a@’yiﬁmﬁﬁ oH NON
H N-Hydro NS [ ?-1 3- hydroxypropyl) 2- (2 pyridyl)- 1
H benzi m zoI 5-yi]-acrylamde OH O H
N- Hydr oxy- 3- (1- ( 3- hydr oxy- propyl ) - 2- phenet hyl - 1
H benzi m dazol -5-yl]-acrylamde OH 1L_ N, OH H
N- Hydr oxy- 3-[ 1- (3-net troxy-propyl )-2-phenethyl- 1
Hb j m dazol -5-yl]-acryiamde ON H~ < Il

N- xy- 3- (2- ph¢net hyl I l)nmethyl - N
Y i/ - jb/p\i y N&yd(opx))//S ZBenzyi)o/xy)methyi%(B -hydroxy-

i propyl-1H-benzimidazol-5yl]-acrylamide

o)
N\ /ND/\)LN/OH
=~ H N-Hydroxy-3-[1-(3-hydroxy-propyl)-2-thiophen-3-
X

yl-1H-benzimidazol-5-yl]-acrylamide

N
P N-Hydroxy-3-[1 -(3-hydroxy-propyl)-2-isobutyl-1H-
benzimidazol-5-yl]-acrylamide

- N-Hydroxy~3-[2-isobuty!~1-(Z«pyridin»zwybethyl)-
1H-benzimidazol-5-yl]-acrylamide

7

=z
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N 1 H benzi m dazol -5-yl)-acryiamde O'"'OH H

N- Hydr oxy- 3- C1- ( 3- Di net hyl am no- 2, 2- di net hyi -

proppyl ) - 2- phenet hyl -1 H benzi m dazol -5-yl] N

| am de 22 March 2007

roxy-3-[ 2-phenethyl -1(2-pyridin-2-yl-ethyl- ni 1

NPI(EE(ZJI i m-daz |'2\-B h-rf}cr dehmﬁ%f;[&(»hﬁdr‘dx;kbr@byl)mzwoctyi-w.
roxy="3- (2-'Benzyl oxymet hyl - ?- ( 3- roxy- propyl-1

H benzi m d %oi-5yi)-acr%?%ﬁ?@%ﬂ%ﬁééﬂcéﬂ¥W?%}i"

N- Hydr oxy- 32( 1- (3- hydr oxy- propyl ) - 2- 4hi ophen-3- yl-1

H benzi m dazel - 5-yl )-acrylam de. OH Q SOH H

N- Hydr oxy- 3-[ 1- ( 3- hydr oxypropyl ) - 2-i sobutyl -i H

benzi m dazol -5-yl)-acrylamde 2 OH0 CH H NH drox

3- 2 isobu4d 91 2- ridin-2- 1 eth | 1

H benzi m dazol ©5-yl]-acrylam de H 1LV b_b .iwa . na

vV~ N rgxy- 3-[ 1- ( 3- hydr oxy-pro
1) - % |- H " Y E\/—Hy(droxy%Z—cyclghegy!_‘lQEIS-hydroxy-propy!)-
N 1 H-benzimidazol-5-yl]-acrylamide
{

OH

N-Hydroxy-3-(2-isobutyl-1-phenethyl-1H-

I benzimidazol-5-yl}-acrylamide
’_Q(NN/OH
N H

=

N

m o 7 on N-Hydroxy-3-(1,2-Diphenethyl-1H-benzimidazol-
N e
/ND/VLLQ 5-yll-acrylamide

- 7 on N-Hydroxy-3-(2-phenethyl-1-(2-pyridin-3-yl-ethyl)-
N ”
QM/ ® H 1H-benzimidazol-5-ylj-acrylamide
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~~~ benzi Er"dazoi -5-yi]-acrylamde o0 ~~ N_ N OHH
NHydr oxy- [ 2- cycl ohexyl - I - (3- hydroxy-propyl)- 1

H benzi m dazoi - 5-y1] -acryl am de CH

N- Hydr oxy- 3- (2-i sobutyi -| -phenethyl -1 H »
benzi pi dazoi - 5- yl] - acr yl Ay éexy-4-IgPenayoxymethyl-1-(2-pyridin-3-
N Hydroxy-3- ! Dbphenet iyl 4-Bertdirhenzl-plydazeladide | N
(; H S-H-Mn% de N Hydroxy-3-(2- phgﬁet EEr%/yl -
1-(2-pyridin-3-yl-ethyl)- ~ NOHNH 1

H benzi m dazoi -5-yl]-acrylamde | 1lu 22 Marcia 2,007
N- Hydr oxy=3-[ 2- Benzyl oxynet hyl - 1- (2-pyrid in-3 N, -

et hyl ) - 1Pt~bennmi d3zal -6-yl)-aorylanide )I HN

N- 6- (ydr oxy- 3-[ 1- (3- Nydr oxy- propyl )-2-isobutyl-1 H
benzi rni dazol -5-yi]-propionamde OH HN ~/ ON

N-Hyd roxy- 3-(1-[ 3- ( 2- oXéHpgered-l t(GRvdroprproptlopigpyutyl-1H-

g Sg%ﬂkgﬁfﬂ i dpgohidzyldgpabybamde - N

!

OH

N-Hydroxy-3-{1-[3-(2-oxo-pyrrolidin-1-yl)-propyl]-

7 2-phenethyl-1H-benzimidazol-5-yl}-acrylamide
®—\_</NN”OH
% H

o]

N-Hydroxy-3-[1-(3-morpholin-4-propyl]-2-

¢] L .
@MNKN/OH phenethyl-1H-benzimidazol-5-yl}-acrylamide
N H

©_\_<N o on 3-[5-(2-Hydrocarbamoyl-vinyl)-2-phenethyl-1H-
. ]@/v% benzimidazol-1-yl]-propionic acid
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O N N-Hyd roxy-3-[1-(3norpholin-4-propyl]-2 1, off
phenet hyl - 1h" - benzi r ni dazol - 5-yl) - acryl am de ~2: N H
NN OH3.[S (2-Wdr ocarha,ggbbg vl EEhZ B%@ﬁ%tﬁ{-%ﬂ H-

"I - H benzim dazgl -1-YI 1-Propionic acid ~i
Mar 07y L1 oxy- 3" e(ﬂszéai@y$~y&=aw@ﬁmy -1 H
benzim 01-5 1fac | am de N, . N,on Y } y N Hyd

roxy-3-(1 %enzyl - isobutyi -1 H Ny off
benzi m daz@&yl )-acrylam de N N H

N- Hydr oxy- 1- benzy-1 H benzi m dazoi - 5- yI} Oh
acrylamde H N. N Hydroxy-3-(2-phenethyl -1-propyi -
H ~~ benzi m dazoi-5-yi)-acrylamde ff N Hyd
roxy-3-(1-propyl-1 H- ber/i-Ziyeriodaz o1 -BBrzyil-P-sollutyl-1H-

T e | T R DA
o

N-Hydroxy-3-(1-benzyl-1 H-benzimidazol-5-yl}-

acrylamide
/N\/WJ\N/OH

N-Hydroxy-3-(2-phenethyl-1-propyl-1H-

%Nm/ou benzimidazol-5-yl}-acrylamide

N-Hydroxy-3-(1-propyl-1 H-benzimidazol-5-yl}-
acrylamide

N-Hydroxy-3-(1-Ethyl-2-phenethyl-1H-

@K«N A L, on benzimidazol-5-yl}-acrylamide
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nH benzi m dazoi -5-yi)-acrylam de H 123 22 Mar ch grc

N- Hydr oxy-3-(1-Ethyl -1 H benzi m dazol -5-yl}
acryl am de N- Hydroxy-
3-[ 2- (2- phenyl - propyl ) - IN{H<dpyy-Beil #484-1ftbeatimydayelds-yi}-
H-benzirrida oI 5-yl]-acr -ra N-Hydroxy- 3-[
i 291 - et hyl) - %‘J“ﬁémg

benf azoI 5-yl]-acrylamde N- nHOH J( H H
I\I-I—Mdroxy 3 (1-Ethyl-2-nethyl -1 H benzinidazol - c |
OH 5-yi]-acrylamde H
N- Hydr oxy- 3-[ 1- ( 2- nor phol i n-4-yi - et hyl ) - 2-
phenet hyl -1 H benzi m dazol -5-yl]-acrylam de OH H 124
LL vsarctE LOO7 -
N—Hydr oxy- 3- [ 2- phenet hy | M ggxu 3 e-(4-phengtrony)- 1-€xpyzidin-3-

@' m dazol oro i QBam)de. ben%mudazg-'byl ?/riﬂam%e

x/ Nﬂ*ﬂ/droxy propyl ) - 2- |sopropy
1H-ben2|m I-5 Yl ) aYianide t OHN N H N 1~
NN
N-Hydroxy-3-[1-(2-pyridin-2-yl-ethyl)-1H-
O s R
N o benzimidazol-5-yl]-acrylamide
¢ L H
N
)
s
N-Hydroxy-3-(1-Ethyl-2-methyl-1H-benzimidazol-
e 1o 5-yl]-acrylamide
— P H
N

N-Hydroxy-3-[1-(2-morpholin-4-yl-ethyl)-2-

%NDMN/OH phenethyl-1H-benzimidazol-5-yl}-acrylamide
— ) N |
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OH N Hydr oxy- 3- (1- net hyl - 2- phenethyl-1 H 0O N °/
N- Hydr oxy- 3-(1-net hyl -1 H benzi m dazol -5-yl)- ac
lamde NOHry r 1 HN N Hydroxy-3-(2-phenethyl-1
H- benzi m dazol -5-yl)- 0 @c n.gde  ~ N~ ~~ ~NAH N
N- Hydr oxy-3- (1 H- benzi ni @g‘%%"?@jﬁ )D‘i‘%%er%w'“éﬁ‘?»é@‘"'@%ﬁxy'
12Mr ch 200 on benzyl)-1H-benzimidazol-5-yl]-propionamide
N- 0 2N3>.[[ - met Byl - 2- ( 3- phenyl - propyl)-1 H
benzi mi da.¥ol~5-yi]-acrylamde o N~ A OH
N- Hydr oxy-3-_ 1, 2-di methyl -1 H-benzi m dazol -5-yl ] -
acryl am de{N/OM H N-Hydr oxy- 3-fl
nmet hyl - 2- (ghenyl acet yl am no-
met hyl ) - 1H benzi mi dazol -5-yl ]-acryl anide % -NH N | ~
OH O~ H N-[5-(2-Hydroxycar bamoyl -vinyl)-1-nmethyl -1 H

benzi m dazol - 2-yl met hyl ]N—'h?&giﬁghl-&a’%rdo§<y-propyl)—2~isopropyl-

y @A\im@* 1H-benzimidazol-5-yl]-acrylamide
7 {
>‘<N » H

OH

N-Hydroxy-3-(1-methyl-2-phenethyl-1H-

j@NQL on benzimidazol-5-yl)-acrylamide
v
H

N-Hydroxy-3-(1-methyl-1H-benzimidazol-5-yl)-

O

TN

acrylamide

N-Hydroxy-3-(2-phenethyl-1H-benzimidazol-5-yl)-

@‘L N I on acrylamide
_</ N

N-Hydroxy-3-(1H-benzimidazol-5-yl)-acrylamide
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NOHO'( 11 i hl N,

N- Hydr oxy- 3-[ 1- (3-i m dazol - 1-yi - propyl ) - 2-

phenet hyl -i H benzi m dazol -5-yl}-acrylamde OHH NN
N- Hydr oxy- 3- [

1- (4-di et WH%%JZ{PS«P“MM!&\%/I’Q(S &ﬁenyl -propyl)-1H-
phenet hyl -1 H benzi m dazol % -acrylam de oN n, .

N . @ I N I LD N-Hydr oxy-"30¢i3id5eCimzy) 'C}C"Sﬁafﬁﬁi@n

et hyT-3H penzirnidazol -5-y;]-acr ylarnide OH N-- ,
NWerM%yI 2-phenethyl -3H N 1

benzi mi dazol=5-yl ] - acrylamide , . .NaH N

NHydr oxy- 3- [ 2- (benzyl am no-net hyl ) - 1-net hyl - 1

H benzi m dazol -5-yl]-acrylamde ¢ NHN ~.i.- OH TN

N~ N-Hydroxy-3-(1,2-dimethyl-1H-benzimidazol-5-yl]-

o}
e~ o acrylamide
N
— I H
.
/

N-Hydroxy-3-[1-methyl-2-(phenylacetylamino-
7\ ol methyl)-1H-benzimidazol-5-yl}-acrylamide

N-[5-(2-Hydroxycarbamoyl-vinyl)-t-methyl-1H-

benzimidazol-2-ylmethyl]-isonicotinamide

N-Hydroxy-3-[1-(3-imidazol-1-yl-propyt)-2-

phenethyl-1H-benzimidazol-5-yi]-acrylamide
%NWM/OH

N-Hydroxy-3-[1-(4-dimethylamino-butyl)-2-

7 9 phenethyl-1H-benzimidazol-5-yl]-acrylamide
— ) N
N



1LY

N-Hydr oxy- 3- (2-[ (di benzyl anmi no) - met hyl ] - 1- net hyl -
t-t-benzi m dazol -5-yl }-acrylamde N N_ OH
N- Hydr oxy 3-{2-[ (4- met hoxy- benzyl ani no) -

met hyl ] - 1- met hyl - 1H benginideag ol @ Seybhy2-gednetgnsde

NH NY (}| . .
N- Hydr oxy<(3-)[ 1- ( 3- di met R§IZAMI . pr/bgyiampde
phepet hyl ¢ 1 H-beim m dazol -5-yi]-acrylanide N DH N

12
I\I-Hydro%mb@nzyam no-met hyl )-ethyl -1 H

benzi m dazol -5-yl]-acrylamde a off NN N, "noo H,
H N N Hydroxy-3 (2-(benzyl-I-nmnethyl - 3-oxo- 1H o
benzi m dazof - 5-yl ) -acr yNamyldde(y 3aRtnkbthyN2~-phenethyl-3H-

N- roxy3[1(2 di eth h ~L N_ - _ oN
ph%Wlenl da§% DTE'%()LI a);ry%m'%ee
N- Hydr oxVy, 2- phé&net hy- 1 (plperfdlr -1-yl-ethyl)-
1H benzi m dazof - 5-yl ] -acryl am de

N- Hydr oxy- 3- { 2- [(di benzyl am no)-nmethyl]-1-ethyl- 1

H benzi m dazof - 5- yl } - acmHarxge-[2-(benzylamino-methyl)-1-methyl-

Q 1H-benzimidazol-5-yl]-acrylamide
6]
NH N

x \/LN/OH
SAeas

/

N-Hydroxy-3-{2-[(dibenzylamino)-methyi}-1-
Yy methyl-1H-benzimidazol-5-yl}-acrylamide

N-Hydroxy-3-{2-[(4-methoxy-benzylamino)-
d methyl]-1-methyl-1H-benzimidazol-5-yl}-

Q A o acrylamide
NH N x AOH
¢

N-Hydroxy-3-[1-(3-dimethylamino-propyl)-2-

Q R A . N R . .
@MNY\ J oH phenethyl-1H-benzimidazol-5-yl]-acrylamide
b y [ P H
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N N~ OH N-Hydroxy-3-(2-{[2-(4-f | u o ro-phenyl ) ~~
it acetylam no]-nethyl}-1-nethyl-IH benzimdazoi -

rNHn-,-~'=- N- 5-yl) : 7.
N by oxy- 3. |- ot iyt - 2N e S nEn P Rea P p AR R ED @9‘9' 1
et -1 H benzi m dazol bér-uzyrh]jamtﬂsw anriedgde o 0 HH N

NHydr ox(}Wenzenesul fonyl arni no-ethyl)- 0

1- et hyl nzi m dazol -5-yl]-acrylam de HNC N J.
"OH HN H

N- Hydr oxy- 3-[ 2- phenet hyl - 1- ( 2- pyrrolidin 1-yl -

~, RN.oll ethyl)-1H benzi m dazol -acrylam de N..
N- Hydr oxy- 3-{1- et hyl -2%@%%&1@%&@@' lmethyi3ox0’3H‘
ace y|g1 no) - ebhy! | - 1H BenzhbeRzgh-enirhive > .+ IN
N- Hyd 3] 2- (NZ benzyl am no-ethyl)-1-ethyl-1 H o
benzi ni dazol -5-yl ]-aeryl amide HN N OH err

N- Hydr oxy-3-[1-(2,2-d inethyl-propyl)-2 -,

phenet hyl -1 H benzi m dazol -5-yl]-acrylam de H
N-Hydroxy-3-[1-(2-diethylamino-ethyl)-2-

j@A)J\ phenethyl-1H-benzimidazol-5-yl}-acrylamide

z\z

1
pd

N-Hydroxy-3-[2-phenethyl-1-(piperidin-1-yl-ethyl)-

O [ .
@MN N IN/OH 1H-benzimidazol-5-yl]-acrylamide

N o
N-Hydroxy-3-{2-[(dibenzylamino)-methyl]-1-ethyl-
B 1H-benzimidazol-5-yl}-acrylamide

N-Hydroxy-3-(2-{[2-(4-fluoro-phenyl)-

FO—} 0 acetylamino]-methyl}-1-methyl-1H-benzimidazol-
NH N e J\N/OH
o H o 5.yl)-acrylamide
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L' N-Hydroxy-3-[1-(1- Benzylpiperidin4y|) 2-
pl 7enet hyl 1 H benzi ni azo-5-yl]acyi am de

N- Hydr oxy- 3- [ 1- (2- hydr oxyet hyl )
benzi m dazol -5-yl ] -acr y{\’é“h\i 3)-6'9%‘3/?9gqpxény}acgtylamm-
N"Qi‘;xy 3-[1-(5-hyd f@t&%/lj @eimewk;mc%z@tﬁemmiamide 1

zi m dazol - 5- y|] acryl am de

al i yi »R- phenet hyi - 1 H-
ben2| ni'da wacyl a+tm de Ho. h g OHi
N- Hydr oxy- 3} (3 i sopr opoxy- propyl) - phenet hyi -
1

H benzi m da -5-yl)-aciylam de , 10,
N- Hydr oxy- 3{1 [ 3- _(4_rnethy| plpe. rzin-_l-yl)-2-
ﬂhfin?t hy! - o benzi m dazol - o ¥l 35 h &M A8 on$Bmiro-dhyl)-

w)/ 3 12 pheget hy h =elmy(-3+Hyenzioldads ¥~ ydrylamide
pro \dazol -5-yl]-acrylanide N N-I OH
H

/\2\

N-Hydroxy-3-[2-phenethyl-1-(2-pyrrolidin-1-yl-

% Wvﬁ\ ethyl)-1H-benzimidazol-5-yl]-acrylamide

N-Hydroxy-3-{1-ethyl-2-[2-(2-phenoxy-
Qo o acetylamino)-ethyl]-1H-benzimidazol-5-yl}-

HN“\“{NW v acrylamide
NN "

N-Hydroxy-3-[2-(2-benzylamino-ethyl)-1-ethyl-1H-
@ 0 benzimidazol-5-yl]-acrylamide
= HN

N-Hydroxy-3-[1-(2,2-dimethyl-propyl)-2-
? phenethyl-1H-benzimidazol-5-yl]-acrylamide



LL7

N- Hydr oxy- 3-[ 1- ( 3- D et hyl am no- 2, 2- di net hyl -
propyl)-2-(3-phenyl -propyl)-1 H benzi m dazol-5- 0 Nw

off yl]-acrylamde ~I KiNaRbiAsdn oxBeszyl-piperidin-4-yl)-2-
{1- (3-Di net hyl ani no- 2. 2- dFiNmst ZMF[Q yl-pip yh)

propyl)) - 2- { 2- (N4-m?élﬁWb“%/%?W*T'EEO-MH@CWN@%
ben2|ﬁ\> ]-ac¢rylamide ~" ( ,1 H N ~N..
N- Hydr oxy- 3 (4-fluoro-phenyl)-ethyl]-9 H

benzi m dazol M-acryl amde or N H H131 LL 1t W
ud.vUur N roxy-3-[1-(3-Di neth

ylam no-2,2-dingthyl - ro ar;din-3- | eth

1H benzi m dazoel- N,..N off P pY)(=pyy Y ) H
5-yll-acryl atide N

N- Hydr oxy3-[2- (2-pyridi p-3-Vi - pr 7 L
benzi m dazol -5-yl | -acr yF’é}'ﬁ‘id@éygi%%b%d'r&f))l&qm&ﬁheﬁethyl 1H
2-[ 2- Phenet hyl - | - ( 3, 4, SkénzinmeddooxyH-benaylide 1 H-

/fJ\/
" X @
S
N
i

OH

. i = N-Hydroxy-3-[1-(5-hydroxy-pentyl)-2-phenthyl-
~ N
EJ\/A@ \}f@ 1H-benzimidazol-5-yl}-acrylamide

N

A

f

HO

N-Hydroxy-3-(1-allyl-2-phenethyl-1H-

i —. benzimidazol-5-yl)-acrylamide
HO\P‘)JV/\©:N\>___/—_@

N

==

CH,

N-Hydroxy-3-(1-(3-isopropoxy-propyl)-2-

i henethyl-1H-benzimidazol-5-yl)-acrylamide
oy e A
N 27NN
: M@y
\
\LO
o,

H,C
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benzi m dazol - 5-yl ] -cycl opropanecar boxylic acid ) _

N, ~, ~H, oH hydr oxyam de -c OO
N- Hydr oxy- 3- [ 2- benzyl sulf |3 (133-4- methy! piperzin-1-yl)-2-
di net hyl ami no- 2, 2- di net éx&’ ﬁ

benzi m dazol - 5-yl | rybmne@re/l 1¥fbenrfm'd820‘ Syl acrylaride
N- I—Wd&&y\z@;{\%@eri din-1-yl-ethyl)-1 H
benzi ni da =h-yl]-acrylamde . H N,

N- Hydr oxy- 3-[ - ( 3- di net hyl am no- 2, 2-di net hyl -
propyl)-2-phenvl net hanesul tonyl -1H d off N s

benzi m dazgi\w -yl]-acrylam de N

N- Hydr oxy- -benzyl -1-ethyl -1 H benzi m dazol -
5-y1)-acryd ani de N-Hydroxy-3-{ 1-ethyl-2-03-(1

Hindol -3-yl)-propyf]- 1

H benzi m dazol -5-y!) - acry %g 29 O henethyl 1 (3 -pyrrolidin-1-yl-
N- Hydr oxy- 3- (1- ( 3- di net hyl am no-

propyl ) - 2- [ 2- (3- npt hoxy byl b%ftZI*W*FjTZOﬁH @CW%"R@
ben“bj@/vp?uacryl amde ~r,| ,f

0

z

o~

N-Hydroxy-3-[1 -(3-Dimethylamin0-2,2—dimethyl‘

- propyl)-2_(3-pheny!apropy|)—1 H-benzimidazol-5-
\_/ o '
QMN A on yll-acrylamide

/ND/Vl\H

N-Hydroxy-3-{1 ~(3-Dimethylamino-2,2-dimethyl-

E? =K

1 on propyl)-2-[2-(4-fluoro-phenyl)-ethyll-1H-
2 >
NDMH benzimidazol-5-yl]-acrylamide
[
AN
N

N—Hydroxy-3»{2-(4-ﬂuoro—phenyl)-ethy!H H-

1 o benzimidazol-5-yl}-acrylamide
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N- Hydr oxy- 3- (2- ( 3- met hoxy- phenyl )-ethyl]-1 H .
benzi m dazol -5-yl)-acrylam de 1CH H N Hydroxy-3-[]|

- et hyl - 2- (3- phenoxy- pr opyhhirokytd: 1Q3 Dlmethylammo -2,2-dimethyl-
benzi m dazol - 5- yI] acrylarnlde of

H
(L)/A Hyd[lo 2-of 1- aﬁqoﬁyj) > HRENN-3 équa{g}yi) 1H-benzimidazol-
met hyl - Zi i dazol - %QL @ﬁﬁﬁgan1de OHH HINN
N- Hydr oxyr 3-13- oxy- 2- pyri R

benzi m dazal - 5-y1] - acryl am de N NH N of Htes, .e
ea, rau svwj_ NHyd roxy-3-(2-11(2-(4-nethoxy- phenyl)

~~ acetyl am nol - net hyl } - 1- et hyl - | H benzi m dazoi - N
5-yl)-acrylam de 2-(1-Met hyI 2- phenet hyl -

i -{-benzi m dazol -5-yi) -

cyclopropanecarboxyllc Qﬁﬂ@ﬁﬁyﬁ¥8%§§ﬁWﬁ%3i@p“ﬁw
a ceuti cal rrp05| t bg{k,m,agiduglngacg/gmwound
acor mwﬁm claims 1 to 11 and a

pharnaceu ly acceptable di | uent, excipient or
carrier. 13. Use of a conpound according to any one
of clalnB 1to 11 in the preparation of a nedi canent

for the treatnment of a @g@@ﬁ@'ﬁe’thﬁ@%% thbheth%%‘eyi@@riz@l)ﬁﬂf-
mnth or acconpanied by i sruptions of

er aﬁvl on .» Q; angﬁr@g"élﬁégql-é yl] 4clogxog§@carboxyhc acid

acc di IlrihlS whes glhantde disorder is a
prollferaQ e di sorder. ik

N-Hydroxy-3-[2-benzylsulfanyl-1-(3-

@ i dimethylamino-2,2-dimethyl-propyl)-1H-
N X N/OH
.

benzimidazol-5-yl]-acrylamide

N-Hydroxy-3-[1-(2-piperidin-1-yl-ethy!)-1H-

N
/
9 I )
N AL om benzimidazol-5-yl]-acrylamide
¢ H
A
</>>

N-Hydroxy-3-[1-(3-dimethylamino-2,2-dimethyl-

’ )-2-phenylmethanesulfonyl-1H-
@‘T NWN,OH propyl)-2-phenylme y

benzimidazol-5-yl]-acrylamide
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10 15. A use according to claim214 wherein the
proliferative disorder is cancer. 16. A nethod of
treatnment of a di sorder i\ﬁﬁ;ﬂﬁ@@{bwbeﬁlﬁﬁqcétﬂ}ladf-wrtzhni@dzol-
acconpani ed by disruptions of cell proliferation
and{ or angi o eriel;gHs in & WATEHPE he net hod i ncl udi ng
15 ad ';QE;T%FT of a therapeutically effective

anount o compound according to any one of clains
1to 110 the patient. 17 A nethod according to
claim 16 wherein the disorder is a proliferative

di sorder. 20 18. A nethod according to claim 16
wherein the disorder is \cHnery-3-19ethyige3df HanaohApbwmpy'l-

according to any one of1gig%g§“&a g}g;agma%we

pha//\& utical conposition according'to ' claim12 to

nod eacetylasgoaqkivity. 25 20. A use according

to clam /Nﬁf he deacetyl ase activity is

hi stone dedcetylase activity. 21. A use according to
claim19 wherein the deacetyl ase activity is class |

hi stone deacetylase activity. 30 22 A use according
to claim20 or 21 whereipH,di6x1b-$1-@r@meegraing-2selimehy-
HDAC1. 23. A use according to claim20 or 2| wherein

t heohi st one deacet yl ase ArePyhBAed3-methoxy-phemdivd- BT

el
tremm a_disoeder Jhahidah-0a)-bdpahre by the
i nhib¥ti :@;;ﬁ?é?%ne deacetyl ase 1 n a patient
i ncl udi ng Jadm ni stration of a therapeutically
effective unt of a conpound according to any one
of claims 3},to 11 to the patient. 25. A nethod
according t'o claim 24 wherein the disorder is

selected fromthe group to consisting of
proliferative disorders .g. ¢C ; :
Neur odegenerati ve disea§§§W8WéY§g$§%%eﬁﬂﬁ??“ﬂvgﬁmgﬂﬁff

Di sease, Pol ygl utagi ne dicseas®azoPaykhiigiamidce Di sease,
AIZﬁ%ggﬁRLéND\\ se, onSei zures, Striatonigra
degenerat i-6h,!| Progressi ve supranucl ear pal sy, Torsion
dystonia, Bpasnodic torticollis and dyskinesis,
Famlial trenmor, Glles de |Is Tourette syndrone,
Diffuse Lewy body di sease, Progressive supranucl ear
pal sy, Pick's disease, IMﬁWQﬁ%Y@ﬂ?ﬁﬁwé}ﬁﬁgﬁﬁ?Fﬁaﬁgw*1H’
Pri | at eral sclerosisgnzapddial-s-omseukaideat r ophy,
Anygiﬁ%o ic laterall sclerosis, ngg}??ophic
interstitiak _pollyneutopathy, Retinitis pignentosa,
Hereditary optic atrophy, Hereditary spastic

par apl egi a, Progressive ataxia and Shy-Drager

syndrome; Metabolic diseases including Type 2
di abet es; Degenerative Dil3&adusoxyf3-2Hé-apyeo-2PRemvirainme 1-

G aucorm, Age-r el ated magyl gl degenanald e dRuhaaLd

gl a ook rat,ory 20 di seases and/or ‘i nmine
system di'sgride
o

Acl udi ng Rheumatoid Arthritis (RA),

N-Hydroxy-3-(3-oxy-2-pyridin-2-yl-1H-

9 i benzimidazol-5-yl]-acrylamide
S
and S
H
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Gsteoarthritis, Juvenile chronic arthritis, Gaft
ver sus Host di sease, Psoriasis, Asthm,

|Sp]9|ndy| oar t hrgpat lhyEJI DSNIHy@de%B Q?r\gtm rﬁet&@%@ﬁyl)
nfl amrat ory bowe |sease
Al coholi ‘hepatiti§, ,Di At %E'”O ﬁ“%@lﬁ}'éﬁ?t@’ §§MP6PP@320‘"
Mul tipl & SEK/ @ IS, !i Ankyl)asiynenigpondyl i tis,
Merbr anous gl oner ul opat hy, Di scogenic pain, Systemc
Lupus 25 Erythenatosus; Disease involving
angi ogenesi s including cancer, psoriasis, rheumatoid
3rt | j\lj M&ggl caP-(tVsByHepRerefol- a!mbﬁgzzmxd@@qﬂaﬁ»yl
i's 'sGhi’z eni a,
denentla,/fhfdlovasculagnﬁﬁhggg%%m?% d@ﬁ% pipide.
failure, restenosis and arterloscler03|s Flbrotlc
di seases including liver fibrosis, cystic fibrosis
{and Angmfnbbémm compakiget iiusird s&@s@summ@bwﬂhm@ to any one of

BiRO Tl LISE pipBaetidy Rerid APelt P op et

Her pes Sinplex, Protozoal infections, such as
I ar| Lei shmanj a i nf ecti on, anoso
¥ oUEF 6hE CHORORIHLAIOIE (BAD b ELTaTag: 6 T e preparation of a
nir&@i@ﬁ&feﬂp@t %Hﬁéadﬁ@@bﬁ@ﬁ@orﬁ@ﬁdw%m@y bhalcRssemthaer accompanied by
em a and si cr anem a. 35 26, A nethod for

di'srﬁ‘fﬂ“Bﬁ P! el er%PBIaP?/QF%RQ’QQﬁ“?%%I udi ng

adm ni stration of an effective anDunt of a conpound
accordlng to any one of clains to LL lvlaarCli
18i nt Agspe aAC?fé‘Pﬁg(dC'%'f“ PR Ate %?Of%\errﬁ%ﬁ PEdEFe FisPTdge
di sorder in a patient including admnistration of a
t herapeutical |y effective anmpunt of a conmpound
TaccofdisRgeeddian | gre ofheseaifiasrrelifergtiverdizqsdgrigcancer.
patient. 28 A nethod according to claim 27 wherein

t he neurodegeneraive disorder is Huntington's

B seds®ethog of KeatmeRbef Bfispidentanst byfassRCRIRH MamRLtasFymPanied

b SRAKRNARALOI ploferinen %M@/bﬁéﬂgﬂdgﬁzﬁégﬁn a Ipatleaht Fﬂ@é hebd including
i ncl udi ng adm ni stration of a therapeuti cal

@m%ﬁﬂ% ohAMperestically eBppEeREounioe! é'c%?ﬂﬂ’i“ﬂ% at?QPf%iﬂ@/ to any one
#o.inef 1 & Al FBhelpdtientll to the patient. 30. A method
according to claim29 wherein the inflamuatory

di sease and/or inmune system disorder is rheunatoid

1ar t hin hb®od d&cordng 0 dBih RO MRGOHEiINGrdeRisH @bifedBve disorder.
wherein the inflammatory di sease and/or inmune
system di sorder is system c |upus erythematosus. 32.

1. methaehb@ b cdBRBSHIc M a8 vaerliyihaliedrdat taRger.
concentration in a biological sanple using an

enzyme-| i nked i munosor bant assay, the enzyme-|inked

AgNMTUNRS QJf baa&lmpﬁ)ﬁﬁél)écco?@ng Mhﬁ&dbrﬁbgofaclé:i@\@bﬂ At ena @hadaceutical
primary capture antibo portion thereof and

CQBPEHHRIT FCCOURILE Cl3dh 1%?& mB‘éﬂH}Fea@Frty'ésep%ﬁ't' Yon t her eof .

20. A use according to claim 19 wherein the deacetylase activity is histone

deacetylase activity.

21. A use according to claim 19 wherein the deacetylase activity is class | histone

deacetylase activity.
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33. A nethod according to claim 32, wherein the

primary capture antibody is selected fromthe group
Lonsisstsergpcofdingdn cam 20 i3 noTroeih dreatistamt ddzodtylasars HDACT.
anti-acetylated H3 25 pol yclonal antibody, a goat

anti-H3 pol yclonal antibody, a goat anti-acetyl ated

H polisecdonaingdntiabody oatidvharevoimb ihisétnie ol atdigasof HDACS.

34. A nmethod according to claim32 or 33, wherein the
secondary detection antibody is selected fromthe

Yr ouph wetisid st iregmeht of andiamddr tH8 camhe tbatnaby &t inbibidyr of histone

@e%{:@tvl%é % égtle% 1% ludz§$ Eﬁm%%‘a%%l c?'?ﬁ‘werg dtl?g@yeffe@tf@ da%ount of a

ona oat an i-ac
dd3npopod ymoomfad toaemty |obe)dfyc{ame| 1do ctﬁ)nbtha atficon t her eof .
35. A nethod according to claim 32, wherei n t he
primary capture antibody is a nouse anti-

JBN0 A g%%d%‘cb%ﬁ%%o %&%EZESA}/)’%‘?%Q El@@éorggrl |§(§tele9{%d frﬁm the group

antibody I's a rat “anti-a ona
wmtsusmgjgf pr@Berafvardisbrodrsf(erg. calemst)i Nyunwgegdmeratnve diseases mcludmg

I | - ef :
R ERRSI PSR el SRl 2o BB SIS 8 0pmers isoae
ddizurey, Spnmvmlgnahge@erxeedtibntiﬁragrehase bewanuqfe@atpet‘@yw'rodaloa dystoma

gé:aé%n%ﬁ% tgg%ﬁlﬁg %lnéso%/sknr[?&' Ftagﬁlfal P)emgpa(ﬁigésicg?l!zg Igg)uraette syndrome,

At 6 $t0ne "2oncent Fa
@ﬁummwﬁbmmedsmgbrocyem wpanoflew] misysPBR} diseadh;intracerebral

%?xho?r)nﬁé nprérfmér?/glfatg Oa“?h%%%sYS p“:r‘ndai rhtf‘scﬁ’lnre a&g%ﬁ/fl}\n[})%tjo&qc lateral

Stone “PCohcentr at fon
mMnd)mJIH;spanpipeLc uSt@rst:ﬁxalrpetyhadommorRhtm;gs uatgrmﬂnmsm Béreditary optic

erein t cant r.ol [ .
?Vwﬁoggy‘hggreﬁgﬁw 388?1“(3 par%‘?géig brnge%gk ? Brie é%ea hgfdyr%a%esfe@ndmme’
Watabdiict diseasz8. mélumaghmbeaécma@btmg Degerkaiting [B36eapes 3, the Eye
NQ%?W Eﬁtuﬁgm? h@e S g ngaé Idg%ﬁnere}tifnfg %ubgg@élﬁ&c%nxao Tnflammatory
deacet ybader tfnﬁwulnahsimtémr disordarss Ulgjleiotg. RHeemaitihodirthritis  (RA),

ncI u ni_n
QAR o B ELEREE b RRELART Pecy Gt FRbrges. nstma
chstd@lberﬂdemim ypsasiasis, nbiobn't dbisedsp, Inglaswuratarg dohel disease, Colitis

et Iat hi st one.concentr at n.the hiologj.cal .
N R S e R T e
A»ﬁky&ﬁ ngasrpd)na;ﬂmg)Memmaommglombmlmétyyba;t:egjedrrj shion8ystemic Lupus

ratign with acetyl at.ed hi

EOREaREEp Bhedr dvadfe AEFOLaBHF i Bls e sgrsis. meumatod
ateisdifzgchaogidadi drs@9ers whelueing blbelacomd;e_raeé sahipbhrérga, mania,
ﬁeﬁ;}?#%@g%r@%&g@gﬁ? ﬁa{ﬂovgsi:]t?{%rqm%e‘gagas sgg 5554; g@étgrttfar?l%e, pe%?enosis and
arltdﬂobd:lémsis %&rottéd%zﬁ%@dnc&ﬁﬁ:@rldren@)rbﬂs apsticdiveostdf and angiofibroma;
F § 35 39F 0_40 0t he

nfect:ous |seases mcludmg ungal mfections SLdh B8%andida Albicans, Bacterial
infections, Viral infections, such as Herpes Simplex, Protozoal infections, such as
Malaria,-Leishmania infection, Trypanosoma brucei infection, Toxoplasmosis and
coccidiosis and Haematopoietic disorders including thalassemia, anemia and sickle cell

anemia.

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.
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bi ol ogi cal sanple is selected fromthe group
consi sting of tissue, blood, serum plasma, urine,

sal i va nadigb@ oﬁ@r@’@ﬂnﬂa@t bD@ rﬁé!ﬁécfé‘@fener@t@&@sor&eﬁt BQghtient including
according to claim3 aim 37, wherein the

TG Bl g PREU A IeB B HE Pl & B eegtrigs to any one

e ng11 @ weya@ne of claims 1 to 11. Abstract.
The present invention relates to hydroxamate

conmpounds whi ch are inhibitors of histone

gleacet hased M@E@rdﬂgri‘b' BHIA Y whiBR PleesanbddgaventivoORisorder is
rel ates to benzi m dazol e contai ning conpounds and

HettRe@s siyteashei r preparati on. These conpounds may be
useful as nedi canents for the treatnent of

roliferative disorders as well as other diseases
%vol /{ymawodroé |trg@tm§>@t ¢fndpilagyazieny Siseasswidier immune system disorder

dyspRanl AbLeRg bintHishentode aeeiitldsey e 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
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
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
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
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.
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Abstract.
The present invention relates to hydroxamate compounds which are inhibitors of histone

deacetylase. More particularly, the present invention relates to benzimidazole containing
compounds and methods for their preparation. These compounds may be useful as
medicaments for the treatment of proliferative disorders as well as other diseases

involving, relating to or associated with dysregulation of histone deacetylase (HDAC).



