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|  BENZI M DAZCOLE DERI VATI VES: PREPARATI ON AND
PHARMACEUTI CAL APPLI CATI ONS FI ELD OF THE | NVENTI ON 5
The present invention relates to hydroxanate
conmpounds that are inhibitors of histone
deacetyl ase. Mdre particularly, the present invention
rel g s_g@z ysmtmzé BERIAPIVESS PRERARATION SQTPPURARCEUTICAL
nmet ho or their preparatl on. These conpounds nmay be
useful as nmedicanents PHPUGATIONEat ment of
proliferative disorders as well as other diseases
involving, relating to or associated wth
dysregul ati on of hi sEEk kel =as5e—t HDAC) . 10
EM@WW%JHE@MEWF%&@Q@MW@%@WHa’ne inhibitors of histone
ect S

rchi enera Jze
PRGSO s LY arfodst FeMeh SR Ll PeskMgHzkR Yontaining
asapiunes tand enatfods hioo raeri psrepaiatmnofr bége- EAponodgp ey, bei gseful as
ﬁ%@??%glﬁf'f@r l&h%e re{%dgr*ﬂhl S?% rQ‘gs’a‘n ﬁde%ng% well %s other diseases
involviag relatingoio neadssciatBe wiin Sysloéwlaam”edzfy\hsame@ﬁamylase (HDAC).
hi stones is a key conponent in the regulation of

gene expression by altering the accessibility of
transcription fad3AGKGROQUNROF THE INVENTION | i ncr eased

h X! &\rmdatln' SERRGuRC %t gér?ﬁtréllgcre%g%lzﬁﬁ SRCLAtRHMA Nactor in the

I NCrease transcrip , Wher eas
Raiaiers eﬂgqne\ﬁép@swn éreetagnhé@qnﬁﬁ ofaﬁféoraé%éupéqt@a DRIy gpmplex, is

%ﬁ&{g‘f‘ysﬁif 10&hc8l HYCRR-BARIASHI Qﬁb(ﬂf}é&ﬂﬁg‘d? the H‘Z‘lﬁfﬁes M?ﬂlch are the
Cenet. 10, 693-698 (200 ter

1
grotenBl qgm@grpﬁntsj Revgr,sé)le ?g%tqut&:g E)fzbletgj\%s i§ A ed'r ﬁ%{pponent in the
%@Iuﬁa‘ﬁon bi @dnf@ RKpreSHACHL e ATEDe (ab@éﬁst)lt%/a)ﬂ ldarh;lclsﬁtmﬂ ¢actors to DNA.
ce ans er t oget her cont the level .of .. .
I cefrral et LT RSP (P WPHTh 0 1A G Wi ncroased
ltrﬁhstdnpﬁdneh actfvnty-lD@l@ea‘rseSmdréefsed Mevelee of acatylatiohasrieosssodiated with

?egq%t?é’s{ iga%e é)%)gegg%oh [\Wéﬁ ¢l eS| g Sybn G%né’ta'i 6 %‘9¥ 69§ (2001), De

ular responses
&ogipt d‘sal i emeedr Gickemdilf, f3§7rOer7t37th49 o(ﬁOO?d]eI 1h wrnei wells; histone

'dgﬂéeg) aise? n(H%ffACH%%P;G F @bk ra%&tly@rgnﬁé}g Cfcxég%ﬁ\te?‘sdoﬁtrol the level of

have een’studi e hei r
ehetylafireu ol distanpede smaintaiiaaclealance] Iibitiopr of ERARS| @sults in the

%Haﬁﬁﬁéﬁloﬁrb’f |a'c§?lat'3¥ iorRE] wmas? 'r&uﬁssﬁ\%)vailéy Rf I@@II @Bé dependent

i nducer of erentiation /or a tosi s
wefuaf desPysasr atrcétﬂ%eﬁmtos'mr&a@éas diggrant WS SRk sy, innioition of

lokdiRSatbfiafdEflostashd. 30 et al, Proc. Natl. Acad. Sci.
USA, 93: 5705-5708 (1996), Richon V.M et al, Proc.

Nat|. Acad. Sci. USA, 95: 3003-3007 (1998)]. SAHA
hétsoitomsest avhateobasmpgiudissfot feirgherapdutiofeffeqty os tcateer cells. For

%Z%qu C%em%lghpd%h%lg%%a&? é%—gﬂ] IL %Cé t&Ht xr}lﬂ#%rb?tdrf?érentlatlon

@hd/eiDAOptdsiatin Mmarine drgbiolenketaihyblasidat aednlms/@iﬁm@ heli lines [Richon V.M.
LI PrANRRE. Acad. Sci. USA, 93: 5705-5708 (1996), 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

Blald Oir o IL.}‘

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 et al, J. Biol. Chem, 268, 22429
(1993)]. Trichostatin Ais a reversible inhibitor of
manmal i an HDAC. Trapoxin B is a cyclic tetrapeptide,

%@h 'E%th%g aré fééseg sﬁr%l? oS ahggz%/n%\/o %s. IRaegia’P%i\%%maH molecule

tHideinRibits hwwmgme leegilabledod @waldfe/siuaMI [§/S6$52,065]. Additional

?_1%( ﬁﬁlﬁﬁ@ B?\%eﬂgenyrep&kﬁ% trl%”ﬁ%rlatu@‘B%ﬁwaﬁw G. et al, J.
S e e ot | i ni ca
Megl Gaam.off, [BRBE3GEP0DEF)d paterds Y@ AYPEE5HBRE WART BBR32 1yl The

WWH&Q@ &%‘é@n Pnﬁ%ﬁ’oré BRObE @ﬁ'edg rﬁohﬁ’oréd B;‘?fh@tr lébﬁtg to increase the
[ Bouchai n

62989 9f W '%5%* Qﬁtoﬁef[ \V‘l)th@@S'S?‘WP‘W%? dgiorsppgve been

TéRrted itd) intdricte AR inéliodedineted) piddbdsbl tfor hs@ate, 1EDAC inhibitors
di rect I%Q nonj t or

ed b eir ability to incr
gretinPo “"5’@@?%%&'@8% neyradqosrerplipn; Aty o 4d Sfé@ii %9‘43
SREPLE zo(rrI?AGa a'acnhloh,l HOAS ifhitershaed alsé @per kredntte inhibit production

:oﬂtgﬁélalgeréesu fqh{%hll:g{quo?ﬁwr ﬁel?r\égpgvrvr? ?Oeges ?n?phcated in inflammatory
pekygs whaot iﬁ&ﬁLdremgstdre risorvety. O detjen@inext.i 1000;[ 288¢18): 6 0230-10237;

68 \ 9: ber,, dgli t |

R

pnibthilenineteryl Oytaxines yit akéumexoid adhritas ATRdRer IigiNGliniclang. 2" Edition,
é;rﬁﬁ@:k@ wn to be inplicated in inflammatory

di seases an i mmune system di sorders. [ J. Biol.

Chem 1990; 265(18) 10230-10237; Sci ence, 1998;

?\%@erth%%gél #4055 @l@h@éd & brofide aeheMUShaYRhiditods- that would be

Pr ol nf Iarrmator% anti-inflammatory cytokines in
erRaskastie Neveisel FWHT%VedRthMW“C?'@FOPSMGﬁF%ﬁhﬁém‘?ﬁ?fer agents.
Edition, Anergen Inc., 2000]. 15 Neverthel ess, there

is still a need to%&w i nhi bitors

that would be exp o = 1 nproved

hatderpedt thea@bscpt iopfitn grévisescdonpsuraistof the dareela (Aigent s.

SUMVARY OF THE | NVENTI ON 20 I n gne as% gct the present
r

mila (1): X0

i nvention provides conpoufids of he f
R3 N R2/2345620N R N &l‘ﬁerruua !
H . 3 L I J—
wher ei n: R2~—<2 o ;g 0—R
N —
R

Formula |
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, -NO,, -CF3;, -OCF;, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl,
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Rl is selected fromthe group consisting of: H,

al kyl, al kenyl, al kynyl, hanaIkyI hal oal kenyl ,
het er oal kyl , cycl oal kyl cycloalkenyl

het erocycl oal kyl , heterocycl oal kenyl, 25 aryl,
het eroaryl, cycl oal kyl al kyl, heterocycloalkylalkyl

Cy%}@al l{% CY(HE?% ?ﬁa}i{eﬁyl klyeltefr %{ Qé!ral%h kﬁe‘ﬂ%%cycloalkeny! aryl, heteroaryl,

Hi\edremoc&;rmr@walkx}l w&per o@dkwalkyl h@tkémaﬂ y blerspiseaRgl alkenyloxy,
%ﬁﬁ&%r yPM&H’I@?&X@' Ey)éioa!kélj\)m%)’ hei@}olé y}&@ heterocycloaikeny!oxy,

al’kenyloxy, a

@Woc%ﬁ’f@fﬁylkw oﬁ?"a”‘é{\ryh%tﬁvafyf?é‘tyér 6%(?63)/13’&9%)9 i,  alkytarmino,
%’E:Wlarﬁing)’ |é??ﬁb(oall@/m @R/ianﬁrluckyls@f&?hi]lo alky@dﬂfdi}@/ﬁ' kWhisu fonyl arylsulfinyl,

acylam no, ary X enz X
awyl@gwfbawwa'k@oa‘%ﬂxwgwwﬁﬁ%%hr%}@RQ £OR 6  SR®, -OR" and
alcyyl sul fonyl, al kylsul finyl, arylsulfonyl,
r Lg%[finyl, aninosulfonyl, SR6 and acyl, each of
h-may be unsubstituted or substituted with one
Or NDRe iSedisdiéd fﬂ@rﬁttlse Igfudﬁmanﬁﬁmgloj lSeIhamgeedarkylpaMdye alkynyl,

Faleahv, ¢ 2 :Céh‘il yl he‘&ﬂ? ogenéyﬁﬁ"%ﬁﬂw Cyﬂ%%lﬂ" erocycloalkyl
heteomdy&leaidnyl, haﬂybahdﬁymyl‘yl Bycldaﬁdylam@lal kgtdarpcwgoalk;alalkwylarylalkyl,

2}%9 lrc%%héﬁﬁpyl @F k%F\ﬂCyCl ggééfwhgtelpoeatl OCyﬁét&‘?{:?}éﬁgh@lheteroalkyl,

€r oar dr & rox
diemeyﬂhdtgrbalkxal k@m?dﬁ!y)hlkylal WWet byct!mwm alkOXy alkoxyalkyl,

%Il%ﬁ/%loxﬁrkfe oyi’chbynXik by, CY 6 cﬂ)%lk}f%ky‘;xyheterocyc!oalkyloxy aryloxy,

cyc keny ete 'cl oal ky
Heteeraddey| olVIR y{gxyoxymnoar%y@myno h@m@p@j@ﬁwa@x@mmo arylamino,

%rh)!xlxcﬁ(k/kb(énzylggﬁ Qf(ﬁ?rg %Il?g%ﬂgbr%n%ggikgh%Mb%%nylﬁ@hlﬂﬁyl alkylsulfonyl,

ﬁhvéslﬂwl arﬁ%h&fwsémww aawﬁugfewio%aﬂdwlr §%H?‘fc?f|’f§?|"ih may be
Qﬁﬁbﬁﬂ%ﬁM{eﬁQméhbstﬂﬁ@d‘@m kiyd or mbkosyalitharits mdémﬂantly selected from

152 S SonsETER e e8I O e o DL oG SRy Pt SRe. alony.

h\aloégﬁnhalaélll@ymb/l halb&iemyl, hetafdagkylybyoioalk@l bydcatkyt| heterocycloalkyl,

| k | oal k ,
TR 51 LT LK U HSH. ahory
I’wtoeyrmmrgdryl cycdiieayléoyl al kgdkynylbat er ocyeblatkalbky | al kycloalkenyloxy,
t | |
S ol SRt Y USRI oy svomn
H@teeqa@dalw h@néqllg/gjkaamlrm y@lh}éqr@ﬂ@a|arq}¢mmqa,y@frm@ylkyl arylamino,
%E&ﬁ?‘%@biwﬂom{l%&ﬂ%n laénhm%nwhmmoakﬁoaﬂ%ﬂwﬂyl _COOH, -COR?,

| |
h@f@péb fv“oﬁley%BXWd W&’%iyoawyhg?gr oaryl oxy,

aﬁyyaukyloxy am no, al kyl am no, am noal kyl ,

Zf{gi;}r{% g?sg@ﬁ %from tE@prgHgE%{]’s%X%%ﬂgfrEg{Zﬁ %Mﬁ%l or a metal ion

&leleyieeﬂbﬁwcsﬂylhm cwd;d«ylrﬁaynémml aryl sul fonyl,
aryl s&l fi Ly

m nosu

whi ch gl‘e tﬁ%gaur%es?r Q{I lﬁr%rg an§ Rpe i dei%eﬁ&e%(\ HSS&%{P t“?ctm the group
@onsisting efubSthlatownt-QNl nN@pa@c&en{O@Fsselkﬂcta&idnw r@imnyll; theloalkyl,

of n, S, heterocycloalkyl
q{aggﬁ’(e%geﬁ[)él ! he{éﬁcl f chlgaHﬁyT cyﬁg%arrwoz e?rocyc oalkyl,
Heetesedyklealydny!, hall cbaﬂekoﬁmﬂhydn@éy éwdjamaikvl alksgyl kg, alkoxyaryl,
GRS+ NteR)IBRY Cl 0akiWloxy,  cycloalkyloxy,  cycloalkenyloxy,
heterocycloalkyloxy,  heterocycloalkenyloxy,  aryloxy, heteroaryloxy,  arylalkyl,
heteroarylalkyl, arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl, arylamino,
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het er ocycl oal kenyl , aryl, heteroaryl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,

al koxyhet eroaryl, al kenyl oxy# al kynyl oxy,

cycl oal kyl oxy, cycl oal kenyl oxy, heterocycl oal kyl oxy,
heterocycloalkenyloxy, aryloxy, heteroaryloxy,

ié&'? %U"f%g%&ﬁ% %"‘y‘? WB%%RS\%' a k%g?ig% ﬁ@oxyggyl, -COOH -

WWVJCOF@J Ryl SR°f- @R?lacylahyl-rsmw onyl, ami nosul fonyl,

f:lano&,l ky|e1 c@é‘m&%ﬁw a%wp c%]% fcg?ag%l agég)é%ﬁgfpg haloalkyl,

heiematkhle gk:mlqalkybn&mtelmtgcloélkw Giryl; 06 hetetoply], anaycloalkylalkyl,

n sodi um cal ci um
r%ré%ﬁd&%alk@lag%l %Jylalkg Wetgr?éﬁ%hgdaggn@p or different and
ar e i habbpend éntepgndsetlyestestid firoonthe lyeoug reooisting ofi 1, stkiyh glkenyl,

fkmg)_' hlaBQIlk?gﬁert]erPal gycl% lhefé’r:%g?lo%%gl Eﬂehﬂ%aryl cycloatkylalkyl,
haﬂemvcrmliylalkyh@w@waw@rpaw@wllaoélakxi| cycl oal kenyl ,

het er9&5!‘10!#60@'H%bendeﬁ@téfe‘éféﬁq}oﬁﬁdhg%mﬁ coﬁ&éﬂng of: H, alkyl, alkenyl,

het er oary X ydr oxyal kyl ,
alkmj&y@pﬁgﬂl heéeerijaiﬁapygpalkyl é]etgéquq%qn@/} @5@ Weteroaryl cycloalkylalkyl,

ALERRYIENYlalidH, Kbﬂéhk |omtero§rmalkgeunwh@xy,

ﬁéfgfgl kg%"é“%ﬁ%m 8@(‘3‘? |F1 o oc%/ﬂ‘l fsa%%%eléf% mecg@}lp consisting of: H,
aakyll aik&m ,aikyhﬁtr%@&w hetefoplky!, Wc}blamylkyét%yyc!oamyln aryl, heteroaryl,

ani n
SRR e ROl PG e 3R ALl 1 ony!
am nohlsleglected Frinmtlysadgrkyd consi®@Hf- C( O ORS, - COR5, - SH,
- SR6, (RB acy L gpdw NR R6; R4 is selected fromthe
gr oup conS| stl ng H, al kyl, al kenyl, alkynyl,

hal oal kyl ,Whdteiher oal kyl , cycl oal kyl ,

heterocycloalk : a
5 het er ocycl oalbll)(lytf aﬁ'i¥d:1f Jlgt %{nﬁlﬁc@n{ c?/giggib(;{l l:;{ﬁ:)@aikyl aryl,
and acyl ; aPdeMy @@@T%Oafﬁd@pyeﬁd@mh ylag@pec@p@*@lly ,sg,qﬁu%pﬁg one or

group Consrhéré'éﬂjgstMentthd@de‘ﬁMém! aéel(e@t@?z“ﬂrom ﬂ{ekyrﬂw) ,consisting of:
hal oal kyl , het eroal k cl oay het er oc

aryl, het é}a@gprw- C§CTQ§\5I 01 4 Ff@erCFa alkyl, alke alﬁynyykaloalkyl
het ler OEVC'WaWM! kW\aloaﬂJle,a: kbféteroé“é\,tl er o?/embeaynﬁyl cidikenyl,
acy ac s _i ndependent cted fromthe

gr oup cong'leéec“?crY@lO?JPﬁ’ Hﬁwegqrwf;%alg Enyla . 18‘%r‘i®'iﬂy| hydroxy,
hal oal kyl hybmkwﬂqalakqoky atkpgyatigl, h%xya%tﬂroawﬁbéromylkylkenyloxy
aryl, het eng al k

het er ocycl U F}}Q] )fyal kyl ydgagp{t%g Féydlcﬁ‘ K¢ ré)floxé{r I gﬂ?rqcydoaékyloxy
acyl ; Eachﬁek%‘t‘ocamldalmmme erabhy i hﬂi@p@m@mtwawl é@teéqﬁrylalkyl

fromthe e
al kyny! | strfiéi%f {a@lnac'rhﬁ Prh? lélnylanﬁrl\é(%hmnlgsilk% AYamino, sulfonyl,
het er ocycl&b‘ﬁﬂﬁé&f’qn}" aWﬂ?P‘fOWb?@F’QﬁﬂfWY‘ angigRalkyh BIkg &Ik tCOOH, -
het er ocycl@@l dd, addsd .srarykaldgd anglejier oaryl al kyl  and

acyl; 15 i s selected fromthe group consj st
y ?IS selected from the groug cons?stmg of (l) és a%y? which may

be optionally substituted with one or more substituents independently
selected from the group consisting of: halogen; =0; =8; -CN; -NO,; alkyl,
alkoxy, acylamino, and alkylamino;

W is selected from the group consisting of a single bond, -O-, -5-, -
S(O)-, -S(0)z-, -N(R%-, -C(OIN(R®)-, -SO,N(R%-, N(R*)C(O)-, N(R%)SO,-,
and -N(R%)-C(0)-N(R"™)-;
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a) L=Cy-L'-WWerein Cy is Cl1-C15 al kyl, am noal kyl,
het erocycl oal kyl, cycl oal kyl, aryl, aryloxy or

het eroaryl, any of which maySbe optionally
substituted one or 20 nore substituents independently
selected fromthe group consisting of: hal ogen, =0,

=S, -CN, bN02 é:l:g - @CF3, alkyl, alkenyl, alkynyl,
hal oal kyl , ) hatd € hal oal kynyl , het eroal kyl ,
cycloalkyHNh@anoalkenyl het er ocycl oal kyl ,

E%fgg%ﬂ(gf"’ k%{;‘/ Xg/aégle{(l%/hetrﬁﬁoq‘myy t%i%i?é}jf(gl, cycloalkyl, aryl,

al koxyhet eargayydr, hetdréaayly broxgf, wiéh etbk yoaydptisna]ly substituted one or
cycl oal kyln%?%! suBéftheg%l #ﬁ@éﬁélngwly %%E@B Qforif H%a{;/r%w @8W¥sisting of:

het er ocycl oal kenyl oxy, et er oar
aryl al kyl ,halgemréaryl élN(nyOz fosyf%%yﬂﬂmwkeavh lsynyl, haloalkyl,

al kyl am ng,, lo%&)é}\ﬁ‘m %loa@%ﬁoal ﬂ@fémamyl afcR9kyl,  cycloalkenyl,

sul fonyl , I'sul f

, nyl
ani nosul fd‘r?}qrocyglﬁ@'%al MGFO%P‘R@WM ky BV, chelaroaryl,  hydroxy,
C(O ORS,  -HyeRRyalkyPlaikoxyoBlkoxy aﬂ(ﬁﬂjaﬂﬁyahkox%témaryls alkenyloxy,

selected fromthe group consisti

n
whi ch ray 2YBYIBH i orf¥FP3kYEPYst i ma?%ewlw oné'e&?f%m&?%ky‘oxv

substit uen{e&m@a@ﬂw;@m | ¥rylogg! ﬁ&éragtyxbmnwbﬁytg rr@tqmoarytalkyl
consi sti ng hal o

ol Koxy,  acyTEATS, SEHY ARl e PEVCa Dt Hamipoton.
t he group atgnrsiaii, ag/lwiforsl, singdselfdgndminodkyl, alexyalkyl3800H,

S(O -S - S02N( RO
NE R)9) c(O ‘5’5353%9;%&5@)% a?fg( Q%\%ﬁg‘?)a@(' 0 - N( R(10)) 5
b) L=Cy-L'-W L2 Wrekedrathe @nd & oﬁirer@iancainwywendenﬂy C-Cs alkyl,

am noal kyl,,, m&etn%r 083! C&p‘?@*éﬁ}/’l ?ub\%\%&hﬁ%lwloge aﬁry%ore squ‘utuents

aryl oxy or eters e optional
substi t ut e@idexm@de@ﬂy @leﬁﬁdémgufbggrqug émséﬁtm@]@feb%!‘m?én’f@y-

sel ected f e u =0,
sl Pl

hal oal kyl , hal%ﬁlsﬁ@ﬁt?ﬂ frowam%@mkwﬁﬂﬁlst"}%tf et §29'% <P d, *0-, -S-, -
cycl oal kyls Cé(g?zl kR ? ; -C(OMRMoC Y AEYKY N(R*)C(0)-, N(R%)SO--,
het er ocycl oa kenﬁ ar@%| het er oaryl, hydroxy,

hydr oxyal OQoxyal kyl , aI koxyaryl,
alkoxyheteroaryl alkenyloxy, 10 alkynyloxy,

cycl oal kyIC?xy, Lge\fg_l(a%gng_w_yl oxy, heterocycl oal kyl oxy,
Wherein,

Cy is C4-Cys alkyl, aminoalkyl, heterocycloalkyl, cycloalkyl, aryl,
aryloxy or heteroaryl, any of which may be optionally substituted one or
more substituents independently selected from the group consisting of:
halogen, =0, =S, -CN, -NO,, -CF3, -OCF3, 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)ORS3, -CORS?, -SH, -SR®, -OR® and acyl;

mis0,1,2,3,40r5;



10

15

20

25

30

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,

sul fonyl, alkylsul fonyl, arylsulfonyl

am nosul fonyl am noal kyI al koxyal kyl , - COON,

C(OOR5, -

L2 are the sam? ‘Slsglaijt?ﬁ?gq)@me URY ?Oﬁa'gtﬁkér?aearﬁ"l'%l/re @I‘%Cg i
al kyl,  ws(oh, rE®)heNm-i eb@)i[R)s BN Rk, el(RYC®)-oNER")SO-,

or nore subst 1) ependently sel ect ed fromthe
gr oup cond" §t M%é?g 03 WEI ggen =0; -CN, - NO2Z;

-CF3, -0OCF3, al kyl, al koxy, acyl am no and al kyl am no;
Wis sel ecqt ed [r@[@%he group consisting of a single
bond, - S(O-, -S(0)2-, -NR9)-,
- O) N( R9) - S@‘N(Lﬁ@)e the Ngrng: q@erentmpmﬂg@mentlyasﬁ@cted from
- N(R9) - Q), {;‘5 %ﬁqﬁ)wmchcl}: tbe[gﬂ tﬁ%@ %Wuté@‘@ﬁ@?ﬂmr@%u@htuents

is C-Cl15 al am noa rocycl oal
cycl oal kylmdeaewenﬂy @A@ﬁrqﬁs@%’rhe a@u@p@&rsyvgz ofghgjogsp; =0; =S; -CN;

whi ch may Re,.0p¥i evak] é(uqﬁ *tah')t/l@fqmgrb@(y%hmmre
substituents i ndepen ent ected fromthe group

consi sting of : W isselsgen; fmmdhe graup SERRISting\g? singigond, -O-, -S-, -

- OCF3, al kyby- aéb%nyN(R?l kyay\R*palsaghiRy)-, N(R®)C(O)-, N(R®)SOz-,
hal oal kenyl', " hal 0oal kyn het er oal kyl , cycloalkyl

cycl oal kerﬁPP ~NEY LN cI oal kyl ,
het er R%yrcd w‘ébl@anybam@wdnﬁerémbm aamdepemdmme;acted from H, C4-Cs

dr 0 0 al k k o
K‘ox?fhg ¥}S‘%‘}@i ) éﬂ?@n ycio%‘fy;{y Oﬁié?errgéryl arylalkyl and
erm&"dﬂw axyacytycl oal kenyl oxy, het er ocycl oal kyl oxy,

het er? ?‘eﬁﬁedkf%wl%yaﬁi%z' X ?ﬁtﬁ{ Xy’é%lXalkyl unsubstituted

aryl a et er oar
al leybsditvtato itk opk aari more mmms(wdep%ndymtb(nﬁswted from the group

%HAJ@?H%}» c e, eﬂ"ﬂykx éHm{rma%@uucaatx&c%waf)@@mk thereof,

am nos am noa kyl

C( O) OR8g sui senusmhydrw'c cm@uafﬁoﬁr%\yﬁe offormylaga: 1
2, 3, 4or 5 6 Wis selected fromthe group
consi sting of a single bond, -0-, S, S(O -,
-S(0 2-, -N(R9)- C(O N( N(R9)

N(R9) C(O) -, N(R9) S02- (R99 C(OHN(R70)-; 5 d)
L=L'-WL2 L' and LR2 or N3I|fferent and
i ndependent |y select

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, alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsuffinyl,
aminosulfonyl, SR® and acyl, each of which may be unsubstituted or
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Cl-C5 al kyl, which may be optionally substituted one
or nore substituents independently selected fromthe
group consisting of: halogen;7 =G =S; -CN, -NO2;
-CF3, -0OCF3, al kyl, al koxy, acylam no, alkylam no; 10
Wi s sel ected fromthe group consisting of a single

s@(s(%uﬁing\ﬂth oneS@QNa(o)substN(%% ad’@yen’ggﬁf))@?l%d fronhﬁlae group
<BiiFRhg Of: ChioHRED) =S, B, and,, RIK, a0GF ;| dley|, siwaylpalkynyl, haloalkyl,

%T f éney |tkt%ﬁ‘o%l@ﬁ,cgﬂ%t@%%ﬁﬂ%éfoa&l ect glgalﬁen?/rn '_ﬁeterocycloalkyl
heteercgdyattengl| uyl, hetarowlyl, hixrber bairglyalker atkaxl kafoxgaiky!, ali®xyaryl,
%%&é’eg%@élrﬂl Kyl W&Hacyl l%ylb@ésel ﬁ&k?l@y!&yom %al’kenyloxy,
eusstioalitosy  dretesodysioakarnydy.wi taﬁyi@fye ohetaigpwyloxy,  arylalkyl,
%Hg%a'rﬁiéw‘ t %M@%&ingﬁﬂﬁl yal%rﬁﬁ& edefidnQma, t Qﬁun%IQMP arylamino,

consi St g a harmaceutl

ek iy BUGh TYReriant. akh; TRBPEIGEhEmBPaIY, akoxyalky,

hydbax FPOISKEN formula la: 20 x
(r bdﬁﬂ?y% 6 9r\|d’€’1i reld?ﬁggd%éylj/ NY R RL

P6RnTla |a wherein RL is selected fromthe gr oup

consi Rt iigNgeiked frbm Qhé%bup aokaaink of-a kb’dlbden Biﬂ}bl oaké«wl ;alkynyl,

hal oal kenyl , heteroal cyclo
RaloaRyey CHsakepl - Reehisy o) Gaprlsy ovidakeasl | Tolerscyioaikyt
mgte&rcpa@alkanylcy@wah&woaﬂykybycldw@emgucyndt@ad:ycmbmwkw,, arylalkyl,

%{e}%&;@jw,h&e tg? gﬁe al k}//%}?qjlkg Le&oaﬁw(}y " heterocycloalkylheteroalkyl,
heteerangiyatdroaikyk y | dlﬁhaeroalkwyl hydned er oaroxdysiist.er @edxiy | alkoxyalkyl,
WO, IVSEREL By ee B0 ot o
heteerandyy| oaxylklyylwwy arging,| adsylantiet eamaﬁglhd;xyacylammo arylamino,
‘}1¥rl\c§(k1kyén9%3xy, @Bd’?'al@xz&élrﬁ%%lnglg ylardh W&N |sulfonyl alkylsulfonyl,
@lm@x@MrWnyl %VI%WKY_\)‘II amnﬁggfgmﬁcﬁ»& and@gylf W| of which may be

Qxlng{)ﬂsﬁt\:ﬂeﬁ QR ¥lbstifthdey WigH btflé By horeaéulblstﬂlh’énftéJ iﬂMépendentI selected from
rylsul finyl, am nosul ‘oé/ EN SR6 and ac K
€0

\mﬁ @ﬁu;?rﬁagpsggnqﬁfsmggﬁnt U@ 7NO2, -CF3, - %FS, aﬁwl 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, aminosuifonyl, aminoalkyl, alkoxyalkyl, -COOH, -COR?,
-C(O)OR®, -SH, -SR®, -OR®and acyl;

orR?=1L;

R? is selected from the group consisting of: H, C; -Ce alkyl, and acyl; or a metal ion
selected from sodium, caicium, magnesium;

X and Y are the same or different and are independently selected from the group
consisting of: H, halogen, -CN, -NO,, -CF;, -OCF3, 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,
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substituted with one or nore substituents

i ndependently selected fromthe group consisting of:
hal ogen, =0, =5, -CN, -N02, 8CF3, -OCF3, alkyl,

al kenyl , al kynyl, hal oal kyl, hal oal kenyl,

hal oal kynyl, heteroal kyl, cycloalkyl cycloalkenyl,

Het %%%%lel G%p{'{%hg}ﬂ%?%% al ken%&laﬁ‘(‘) aminoaikyl, arylamino,

adlliooydyad!}{gjslufowl k anylgalfop!, ﬁmad)d(ldim}yhebmmalkyj ,alkoxyalkyl, -COOH

J 5 yayd kyel oxy,
a(é} o%l %Efﬂ (;aé'xl_‘; S q?%r‘ ocg/Y%i Fkyr oxy
het er@@}hd? oalrkepsyidently, se@pgebléwyw thh@t@ﬂ@éﬁ%ﬁflﬁﬁyf H, alkyl, alkenyl,

kirlf‘ nsbhiiyl, Hb?érﬁz!l o\g&@é »ﬁl}"heteﬁ{(ow@é@ry YretefSHnl dycloalkylalkyl,

I’'am no, am no,
éeﬁpfo@yqualky@!kkwylalkv!omroarwaWl@oﬁ eyl , aryl sul finyl,
am noééghf@ny Iindg@éﬂd@r‘i’c@'é‘é)é'cﬁed%‘oh\o%h{ glfdﬂ}t5|consx§tﬁ§g’|,H alkyl, alkenyl,

P&E(wwa hepaid, heiaraalid ¢V el mﬁ@rqﬁ’%e%yb@ i.‘@ﬁ%v' gy clogiyialkyl
RatRBG all@lah(yl' ?/@lk%eﬁéféroaﬁleM%H acy;hal oal kyl,

E:lt g?%w |a$e[ g%l@t( éq,e@evéd o? KYea f f rongﬁxe;%?ou%)eco%s&tmg of: H,
amyleémfyyIaxky@wq{amlkwhabi@wkyl belakgcysaboalcoglkal kiyl, heteroaryl,

aryl al kyl , _het eroar | Kyl ryl al I )
Byt brarBrG PRI s el st S Y At bl eyl
15 het Brseabmh hememeo@rblb;(yctqnsuaufrwldﬁet eroal kyl , hydroxy,
hydroxyal E F alkoxyalkyl al koxyaryl,
alkenyloxy aI yﬁ@ oXY, cycloalkyloxy,

het er ocyclWadr&iyl oxy, aryl oxy, heteroaryl oxy,

aryl al kyl Qxys @@15%;8/| %Jnm/c!a@(g‘ ﬂ&er‘g@yrel 9(2’ E}’cjlo%_laryl aryloxy, or

acyl am no, "aryl ann Xy, benzy
al koxycar tj'@fp)mparyl aqaqyyp‘bmhﬂbcglpbd:r@ypptlogxgqlw épgﬁ[tttuted one or more

al kyl sul ferd}éétrtuen%lIKd(slth’defn{hryélect&f denﬂHefg%lhb' oonsmtmg of: halogen,
aryl sul finyl, am nosul acyl, each

whi ch may ¥ 29 u%@ub@@?ttﬁﬁé’d QPF%B%E&)N plieud \ﬂ)ki”rﬁ" ofloalkyl,

or nore supihalkbsent Shdidw@@ﬁndeméryaml ecéyedarkylom cychalkenyl,
group conS| Sti n

-CF3, - ter%ﬂy &yl ‘al a@?ﬁ/?cyc‘g?lmgll , aryﬁNl 6‘5%”’] hydroxy,
hal oal kenyiydrohﬁdllqalak@mwlakohmwr a&bkwakyl aﬂwi/rma%rh@ryl alkenyloxy,

cvel 02l Klnyl5t SR oo kRSN oM i

al koxyal kyHeferadykloalkeayipky, arabk;oxlyd’l@bwbw yarylalkyl, heteroarylalkyl,

2'}/&?2;’: Eéﬁywlé‘%ééﬁﬁy al %@.@?%&;Xirmﬁw ’aglwmoalkyl arylamino, sulfonyl,
het er ocyclaeiskiaiy! @WJ/SUW%{M/I%?)('VJSU‘F%W’e@@W?‘Mx?*koxyalkw -COOH,

aryl al kyl ,.cd\eiRer-eary!-shkgk?, -8 RY"aﬁH k4. oxY, am no,
al kyl am no, acyl|’am no, am noal k

sul fonyl, al kyl-si§iselsaiee fomyipe Q{S’PP S?fiﬁ'g'“%ﬂﬁ %osffmﬁ%wh'ch may
ani noal ky'be aﬂ)tk)aéﬂwabdb)éhtutedmone GoRbore suBkHB)dORSindependently

Sl et o0 HEBRE ARG P BSTErSre Ry TRodoR, S -D: (gN: -NO: alkyl

al kyl , anchllaﬂyla,cylamma, ameltatkdylamono; sel ected from

ZIOS:: g:nenfalaﬁiju S lS se t%g Ifl’g {(grgu @‘ﬁng;dotf haesw?@?ﬁor%r -O- -S- -
gr oup S(O)-, -S(O):-, -N R9 ¥, -C 9 >, -302N<R9 ), N(R%)SO,,

and —N(R®%)-C(0)-N(R™)-;

b) L=Cy-L'-W-L2
Wherein,
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consi sting of: H, halogen, -CN, -NO2, -CF3, -QOCF3,

al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl,

hal oal kynyl , het eroal kyl , cy@loalkyl cycl oal kenyl ,

het erocycl oal kyl, 35 heterocycloalkenyl, aryl,

het eroaryl, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl , al koxy I, | koxyhe

al kenyl oxy, al n?lgké? %@@I%Qp%gp%i&ggg%kmaWYLcwdoamw’awt
cycl oal kergr}loxyor hdtmbaa*yloemcbfouhiktymax;be optionally substituted one or
het er ocycl

aryl al kyI rgg sﬁn@%’t‘t@@ﬁys’ m?@ap%/ewg%%y Jé%tc%ﬁof?c{rﬁ/ ltr%xéfro%) consisting of:
al kyl am nd)amcylﬂnﬂfio Cl\bnNﬁmaCRajFOCFéar W)&rﬁ”ﬁﬁ@yi alkynyl haloalkyl,
sul fonyl, r%’d‘é?{{ L foﬁBf+aIkyﬁ%iHét£r‘BQl)§sl’ awcm’%q%l foB}@!oalkenyl

am noal kyI oxyal k

- SR6, - CROeteiegTloalkd, - NRIReoyclealkenyiRs 28l nd‘@&é‘?ﬂﬂ)@nt I lgydroxy

sel ected fy, FBX&JH@/] 9{1@55&’ Mi&ll@t @ xRy, éTkox tdtbaryl, alkenyloxy,
al kenyl , , hal oal . heteroal

cycl oal kyla'kyﬁé‘t”é’r OCWPIB%W‘{Y ancwoa”ﬁ@(‘@ﬁ%ar yeterocycloalkyloxy,

cycl oal kyl tﬂité?b!éycloalh@{y%&fc}i %' KMbr@brthbky, arl%élk@ﬂ khéteroarylalky!
het er oaryl al k i nde

ol et od FAYRIIRG: GOB R BITS ARGt THORY g o, sufony.,
al kenyl, aﬂN@WMyl afﬁﬂéLm&hykydmmd”setfc&inahhmblkyl alkoxyalkyl, -COOH,
cycl oal kyl er eteroaryl,

cycl oal kyI%@@% &ﬁ%t’e cé% o%ﬁi%‘ldflc{'] aryl al kyl,
heteroarylalkynﬂanmLﬁmtheémméhmmmﬁﬁﬂandnﬁ@p@mem@déhcsaRw

| dependenyon SELSLEHERAM LIS GEOURP RS 5 Ltk bsttuents

H al kyl, et er
CyCIoaIkyhpmheﬂérﬂmyﬁwmaﬁkwhme@ﬂWDCOMﬂﬂ@gghh@pgmw—O =S; -CN;

cycl oal kyl ﬁ{d%a heter 9 w%wﬁg%;?@mb d wéfﬁﬂngyl

het er oar yl al Kyl” &nd acy cte rom

group consi sti N@rs(ﬁeiecteg)from:t@g{gupwwt;wgfr%:pmg!@oqu -0-, -§-, -
Cl- C15 al kylo) oanl)-; dr©§r¢(chy0é@z@kd@i NRC(O)-, N(R")SOz,
cycl oal kyl ; y : het eroaryl any of

whi ch may %@‘6%? N@a Ubstltuted one or nore
substituents i ndependent I y sel ect ed fromthe group
conS|st|ng of : =S, -CN, -NO, -CF3,

i al K9, & gé:@g "“é{}’kynyl hal oal kyl , 20

haI oaI keny\lrvherbal oal kynyl het er oal kyl , cycl oal kyl,

cvctoslkenvl, SPLSESEXChBR! boal BRALAR oy oy
al koxyal kyarylogd krobm}apgﬂyl apy kbwiibke ey dwr gationally substituted one or

al kenyl oxy,, reaéJBXﬂMén‘?Q(Yndeﬁ {ﬂﬁf' %(Eyécﬁ?&yfrom the group consisting of

cycloalkeny oxy, heteroc

het er ocyc| krideBrF0. m@*C%r'D‘p@x(}Fs h@@éﬂr alkylyalgsyl, alkynyl, haloalkyl,
aryl al kyl, hé@l@ﬁﬂar)’h%éﬁ%yl 25hé§6%’aﬂi/lky| @Q%alk@m N@ycloalkenyl,
alkylan1no | am no, am noal % L hvd
sul fonyl, he&?ngMC@é'IkY'ony’l‘etera?%ﬂoé 13'?34)nylf’“'yl heteroaryl,  hydroxy,
am nosul fOMPoxyﬁWl e Yalkox gl xanabyar|, alkdXR3tkroaryl, 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®, -CORS, -SH, -SR?, -OR® and acyl;
mis0,1,2,3,40r5;
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-C(OORS, -CORS, -SH, -SR6, -OR6, and acyl. L' is

sel ected fromthe group consisting of C, -C5 al kyl,
which nay be optionally subBtituted with one or nore
substituents independently 30 selected fromt he
group consisting of: halogen; =0 =S; -CN I\IOZ

al kyl, al koxy, acylam no, and al kyl am n

sel ected from Phi SEREEHTBHE EpiM ”B'Ft'rﬂog an%ngée Wd'o' "S-
-0-, -S-, S0P Q(O), -8(F®)2 coamem)-sozwc@m NFEREX©)-, N(R)SOz
-SOZN( R9) d &@ &O 10 R9) SO2-, and

“N(R9) - o YN Ns@ ) L=Cy-L' -WL2 Werein, 9
Cyis g-Cs aI kyI am noal kyl , heterocycl oal kyl

cycl oal kyI ?{ ,1vgryl OXy or heteroaryl any of which

may be opt| onal Ty substltut ed one or nore

substituents i htepdd muhb)%arsebedjifqmln‘tfand)mdemdgmﬂmplected from

?Ons' sti In%il : al‘q{z e;ﬂa 9t|o§a!|¥ 5 ‘tlt(%e oihcte substituents

hal oal kenyidepbrdeot Wd fronethegmap kensistiog el baiedeg] =O; =S: -CN;
cycl oal kenyp,. Cl?‘gt ﬁ&ﬁcé(l&h %loﬁygcylé}ﬁhgrﬁ&béﬂlr%al kenyl,

aryl , heteroar roxyal kyl alkoxg

al koxyal kyl | @)@?éﬁtw froralt%w%@@ﬁ'éwf a single bond, -O-, -S-, -
al kenyl oxyg(0) atéﬁ(m%yl RE0)-, )kyls@gu R%)-, N(RO)C(O)-, N(R®)SO,-,
cycloalkeny etero cloa yl oxy

I
het er ocycl%‘ﬁl“ﬁj@] P@( ‘yI oxy, het er oar yl oxy,
aryl aRké(rld, R‘hafeeth@gdryé @ldﬁ;drent é@d @éyﬁc@b&}deﬁﬂ%eleat?éﬁmmm H, C-Ce

gh gh P cycl%ﬂ%i; ngig%}ﬁ/(?c%lgg lf B(%?/% Uiapy?dlkyl, heteroarylalkyl;

and a@&ul fonyl, am noal kyl, al koxyal kyl, - COCH,

g - -OR_and acyl, d ,
are t %%@3”0“" ‘ef‘g‘fﬁ{ﬁg“‘gﬁgﬁrﬁﬁeﬁg%gﬁ%@a@z@a“‘“t”t@d o
ahbs}ltu;ted Whth cdmermay nree oqubbtiuraltd yndepdysienttyuseleicted tfiprmoriee group

t ents 15 independently selected from
%énéghic’fs@’(k:{%ndgygtl ng of: hal ogen; =0; =S; -CN; -N®;

oca:gharm@;g:@callapngﬂptabwsﬁ@i{yreogcy| anmino and al kyl ani no;
Wis sel ected fromthe group consi stl ng of a single

bond, -0-, -S(0) 2-, %{9
A@e@mrgg) of usefgj@m()pgg)ds arqﬁpcp@ga)c@h@)fgrmuﬁ(l ) S02-, and
-N(R9)-C(O -N(R10)-; 20

/U\ _OH

R2—</ :

R
Formula Ib

wherein

R' is selected from the group consisting of: H, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl, arylalkenyl,
cycloalkylheteroalkyl, arylheteroalkyl, heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkenyloxy, alkynyloxy,
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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c) L=Cy-(CH2)mW Wherein, Cy is Cl-Cl5 al kyl,

am noal kyl, heterocycl oal kyl, cycl oal kyl, aryl,

aryl oxy or heteroaryl, any ofl which nay be optionally
substituted one or 25 nore substituents
Ln?ependently sel ected fromthe group consisting of

al ogen

éytks,g%%d: wzlﬁ)w;?pr n%}le? ﬁ%@gn%swﬁépgﬁ%éﬁyﬁgécﬁﬁ from the group
h@%mhwﬂwbiogdmt:er ed| Kyl ;N@y atraaldon;, alloy, clikeay kakyly!, haloalkyl,
Hgl%’% w :h%?c{%l{)yéxSﬁétgrhglg%glxgg%l%pwl aclyacé ll|§/ény|, heterocycloalkyl,
abﬂemcymdugehyl alIkostyraaryl, hydabkohydneyalkdaakpy, alkoxyalkyl, alkoxyaryl,
b(léfygé{eﬁog q ggy’ﬁl r:\f}x xél g)ézacl: ﬁ%ﬂnggk%yclgélyyloxy cycloalkenyloxy,
heteercpuyatiybay, k e metesooycloalkeryloxy, FReteyoar etergryloxy, arylalkyl,
I .
ﬂ%té q%é}@(%\/d QIS/ W{/B%f ygﬁ“ng)r/n ar%lg/ﬂﬁc{ ala@)’ o ﬁ@ﬁbé\%ﬂ arylamino,
§u|lfomwn)a||kylsulgjnk!y|ag{ﬁuff@wy| arylaqflfwyg Lﬁmlw ony! ammoalkyl alkoxyalkyl,
%E%Rg 65&5&6' Jco?i“ @ﬂaléw' ORBLKPAYAl Kyl , - COOH,

-SR6, - OR6 and acyl 35 mis 0,
PrR2=L3, 4 or 5 10 Wis selected from the group

ConS| Rt hsngbibed@reh e Qrgggﬁ(glglsnﬁg of: 1P haligeh,- alkyl, HIBngE alkynyl,

) N( R9) , -
|q lR@'jQéOZ hal%gagwg z\ 503@5(10) lpal%Rg) gcgqjgkethl_W%ycloalkyl,
lh&'tleﬂi%?cléaa(eayle e ﬁew’ea?zr dycid‘a&mﬁml, almti)brbcrydeplemle;mt | ayylalkyl,
e] ec ' I
BBk e o e TGRSR ERR oot
seleaaty@ithtdroain, t heylgreangke,onisjidstxy,n ghwlfaxydmam ogadoxy =0alkoxyalkyl,

gﬁ\%ygmi alk%’xya %nylo%F\?;\?yc%Hﬁz%)gc t%%?é/cgcloanﬁloxy aryloxy,

eter:qarydxmysm;ylalhm)@f amigd,nglkglained , amigoalkyl, sacylamlgg,o)arylammo

ﬁﬁ@%&en%l&gh gOC& %M&%}bo IR%%% ﬁ%%arbonw( 8)!@5@ alkylsulfonyl

tehglsgfims agrsudforv, @ﬂé&wfmﬁlndm@ﬁ@ﬂfpli't&ép"er?@ér@lCV‘ye@éIOé%@H may be
uF\QmsHuteg‘:]or @@t&stlﬁlltéﬁy\lwth % &gmeéCéu‘B@thﬂféﬁ'ts m@ébeﬁdently selected from

eteroc cl oal het er oa
o @RI RING A: P e SogPh. D0 Rl EFa it Blfeny. akuny.

+H&Id8iky!, hdibaikeid; ha!@'l‘k‘;ﬂﬁ‘ het@rfoal@ @@lo@tkﬂ' erldsikbnyl, heterocycloalkyl,
unsubstltu ed

Sesey ek, PHUBEaRh Yy Sk nukr R BTy aloven.

alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy, cycloalkenyloxy,
heterocycloalkyloxy,  heterocycloalkenyloxy,  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,, -CFs, -OCFs, 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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consi sting of Cl1-C4 alkyl; or a pharmaceutically
acceptable salt thereof. 20 Another group of useful
conpounds are those of the f&mula lb: JNOH -\ R 2
31 ( 6 ZNi\Y R Formula lb wherein 25 R is

sel ected fromthe group consisting of: H alkyl,

%gl o%nyl?l‘%ﬁukfgr((}/yycﬁa&%l(&@l kghnpoﬂﬁ{k@ a{frﬁr@élkyl alkoxyalkyl, -COOH

R@IBOBE yeOBAI- Ky, - SR‘heméaud:Wﬂ Bl kenyl aryl ,

gf;fgﬁg&?’hﬁ ‘ﬁ%’q%koar hﬁYJ ?e'k&%'eldf fh@rgi&%)cz{oﬂégtmlo@llkya{lkyl alkenyl,
@Wh)&dlaloﬂkhfeh@ﬁgdk% yqycloakg} I h@@qr@qy@g@lw [ aryl heteroaryl, cycloalkylalkyl,
rﬁ@%%c?&ﬂémﬁéﬂyl‘wyﬂ%? H&@r‘oEMa{ky%'d%Eﬂar yl het er oal kyl,

r oX hydr oxyal koxyal kyl
aI kox§a¢|”yrﬁ is arpq@@ﬁWeatjwsel@Fq@yym glgy;rm@(poeygqngagf @@d}g&, alkenyl,

'&ﬁ&ﬁ;ﬂ Qfé}b%lks)lahéwﬂoaw cy@béﬂk;@%ter&@&l@émrw lQ*?erlroaryl cycloalkylalkyl,
. am noal kyl ,

e prom oy ), PRIk Do BB BIRY SPHRBy | Oy SOON,

HakO Ry aad kényd eachahd@)bbm §@édwntydm tr&t@rf:wydn.mstmg of: H, alkyl,
| su fonyL kyl sul f Ifon

FghtciRl haiodhhbaeiorky %ferg&%‘oa'k&aoﬁw‘off‘e’f@ma"y*

\M;ld:l@élkmw hetetd)ﬁﬁdltia%latkwt @wamg/l mdteroaylbskynahwbe,mt Wi th
one o bst tuents i ngedggndent ly selected from

the gh SR Bty g R Forsh —0 25, -ON, N2,
-CF3, -OCR8, alkgy-L'-él-kenyl, al kynyl, hal oal kyl,

hal oal keny, \W ﬂl oal kynyl , het eroal kyl, cycl oal kyl,
cycloalkenyp eterocycloalkyl heterocycloalkenyl

aryl, het eroar yy, ishdeexglkyl, hwlﬂ@@&&/él mrocymoﬁldsydycycloalkyi aryl,

al koxyal kyérylo@ 5:03%%@5%{/!’ a§y @ \%ﬂélzlpr%&q{eo@}ﬁ&j\ally substituted one or

al kenyl oxy,
cycl oal kenWP"@x%ﬂ St‘f%ﬁseﬁ‘é@@ﬂf‘ld@ﬂS’k%ﬂ'Q%@? from the group consisting of:

het er ocycl paddsrnsh axy rcr@f MbQXzséF3 t@@%r Qlaylyéik@hyt, a!kynyl haloalkyl,

aryl al kyl, het er oar ,
al kyl ami noha M n%a ‘ﬂ‘%‘r‘foa é?ma'g%yl agﬁcfﬁ’@m" cycloalkenyl,
sul fony: : taét&y&ywlawnyl het@:baygllcﬁaiké@wl Iar;a,r yltdrbaryly | , hydroxy,
am nosul fon Y

- C( O ORS, Qéa;)é ahgn‘ Sﬁ?\(oxy a_|l&g{)6(a¥i§ﬁﬁa¥%{,c§)r?xy%el rlg?ryl, alkenyloxy,
R =L, R2 |ak3mgelbﬁ,ct eobyblbaihyldme grepcigelleoyisiyst i rmgtendcyclbhikyloxy,

hal ogen, aﬂé&yrhc C%g[kﬁ yYox QW? ?’CEFOP@AOS@ F%/lafk%l hﬁteroarylalkyl

hal oal kenyl tero
het er ocycl argbkylbxy, amlno alkylammo acylamino, aminoalkyl, arylammo sulfonyl,

alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalkyl, -COOH,
-C(O)OR?®, -CORS®, -SH, -SR®, -OR® and acyl.

L' is selected from the group consisting of C1 —Cs alkyl, which may
be optionally substituted with one or more substituents independently
selected from the group consisting of: halogen; =0; =S; -CN; -NO; alkyl,
alkoxy, acylamino, and alkylamino;

W is selected from the group consisting of a single bond, -O-, -S-, -
S(0)-, -8(0)z-, -N(R®)-, -C(OIN(R®)-, -SON(R®)-, N(R°)C(O)-, N(R")SO-,
and -N(R%)-C(0O)-N(R")-;

b) L=Cy-L"-W-L2
Wherein,
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het er ocycl oal kenyl , aryl, heteroaryl,

cycl oal kyl al kyl , heterocycl oal kyl al kyl, aryl al kyl,
het er oaryl al kyl , aryl al kenyl 13 cycl oal kyl het er oal kyl ,
het er ocycl oal kyl het er oal kyl, 15
heteroarylheteroalkyl arylheteroalkyl hydr oxy,

hydr oxyal kyl , kox al k al kox ryl,
al)/kenyl)/oxy?/ al %y |§| e 15 a@vﬁy p%ﬁybﬁtemcy&oal%yl cycloalkyl, aryl,

het Ier loEylclamad)%yydrmeyeroaylyhmp(M whlﬂetney @arqptn@wyy substituted one or
aryl al kyl oxy, a

Sel ant mo e R R s BRGRRE Hecesppp consisting of
al koxycar bmwgbn =, k| N, Hmﬁr%anngmkW carligphyl alkynyl, haloalkyl,
al kyl sul f I ky Lyl , I

Syl solt ﬁ»y Ralke rg’f‘nosrt o@bﬁ,’ gﬁg&)ﬂéig&ﬂa r{‘yXloaikyl gycloalkeny/
whi ch may Mr@@clqubsthetamceydlowkerwubstaryt ut édtevgant, orteydroxy,
o oup. cond DRIkl BREAAST 2R S Fheti G, biEnyioxy
~CF3, OCF&?WWiDWyI cutlpaidaxy. al Ryaalkenylow oalhRiprocycloalkyloxy,
hal oal kenmeter&%kleékwﬂiq i%&fr%%é{rgfloxﬁy l@ﬁi}/lkWeteroarylalky!

cycl oal kenyl eterocycl oa het érocycl oal k

aryl, het endalkyaxy. aryiap. cw&ylanwwa@éanamwmmoalkwo@ay*ammo sutfonyl,
al koxyal kydlkyis@lfdﬁ@?()é@,fé{df@nyi arksuiRal e bRoMky!, alkoxyalkyl, -COOH,
al kenyl oxy, "al kyna/ %% J oal kTYl [0)4

cycl oal ken@(p& ﬁ'—{hé‘ftuer yi&a ‘k?ﬁy Xy,

het Ier |OEyIC| oal keﬁyd\cmﬁ/are aﬁeyéameyor dl”f&a}iffﬂ and ywldé’p@,n_dently C—Cs alkyl,
aryl a : et er oar a am no ,

al Kyl am'yn o Cynag %y p?grrxﬁfl}ﬁ o%ﬂ% %Jted a l}ﬂ n(()f, more substituents
sul fonyl , iaddpghdent!f mhgdtad fmnyilhsgf@pngds;stlagmfnh:amdeho?&lﬁs; -CN;

?giHno?g%l_NQ%%égxy g'l‘y' Mf%%ﬁa% aigngﬂda(?%) dre the

same or differd&hts Sahdteafremlthﬂjypmwnﬂlw o ed gingledorfds & -S-, -

t he group n in \ N(R%)SO,-,
- CF3, OCFséés) Ssﬁ%i; QFT? nycﬁbmﬁk) ﬁb ﬁ@?\loakl S0,
hal oal kenyﬂndﬂw K(RWﬂ °F het eroal kyl , cycl oaI kyI
cycl oal kenyl, heterocycl oal kyl heterocycloalkenyl,

aryl , heteroar I, hydroxy, hydroxyalkyl, al koxy,
al koxyal kyd) deé? V‘y al koxyhet eroaryl ,

aIkenyloxMNh@bkynyloxy,’cycloalkyloxy,
cycloalkenyloxiw 35 hetero
y

| .oal kyl
het er ocycl oal ketyoxyt ‘Saﬁnﬁyfy%}‘ggwe&g%ﬁy%ﬁw cycloalkyl, aryl
aryl al kyl , arylbvat @rt@terydral] kit of ainigh alal ye copfionatiyrisnigstituted one or
al kyl am noa?g %ﬁlbgtq{'fer?x?s in@gﬂaeQ8%‘tI§y%eiec%Fyf o%%ogroﬁg gﬁrﬁis’ting of:

sul f onyl onyl, am no
am noal kylhalcmlekm@mskﬁl\! —NQQHSR QB@@) aRs,, alkegpiRakynyshgaloalkyl,

- SR6, acyl, afer NW%IO &N, Rshétéroél epeag%gﬁd,l?/ cycloalkenyl,
sel ected from the Erou on3|st|ng ; Ky

al kenyl , featetmyylpal Wal dtacgevcioplsensh oalardysl , heteroaryl,  hydroxy,
cycl oal kylhydhﬁfﬁlfy@%k@aﬁl%)d/alkyﬂr%xyémté?lfc&?ﬁé(éroa l, alkenyloxy
cycl oal kyl al ky 5 het'er ocycl oal kyl al k ryl a 7 X
het er oar yl AMRYPYand HEGIKIRYch RE ag‘ef‘ﬂé@pe datgqcyciodlkyloxy,
slelkect Ied fl’fe@e{(fbéybl@al@ér@%ﬂy cgrry:blxyst hé’tgro@rfytoxﬁ aglalkyll ,heteroarylalkyl,
al keny

)P by SV 2 S SRRty v, o

cycl oal kyl akyksplfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalkyl, -COOH,
C(O)OR?®, -CORS, -SH, -SR®, -OR® and acyl
mis0,1,2,3,4o0r5;
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het erocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl and
acyl; Each R and R8 are each i ndependently sel ected
fromthe group consisting ofi4 H alkyl, 10 al kenyl,

al kynyl , hal oal kyl, heteroal kyl, cycl oal kyl,
heterocycloalkyl aryl, heteroaryl cycloalkylalkyl

het er ocycl oal kyl alky yl al kyl heteroar | al k and
acyl; L is sel lséﬂ ef“?%ff?‘?’ﬁ‘ee %’P‘dﬁj‘i?“é‘é%l%tq HeploPe Ond A S -
L=Cy- L' é(‘bf Y. Lo(OPUROLE.- S, M), RFCTIE)-KMIR®)SOx-,
heterocycloa E@$ &§H¥g@ kyI aryl, aryloxy or
heteroary@ %P ‘may be optlonally

substituted one or nore substituents independently
selected f n11hkﬁ§ @up conS|st|ng of :  hal ogen, =0,

=S, - al kyl, al kenyl, al kynyl,
hal oal kyI haILbaiddérayé the Isarineat &ﬁeryrht anth etdep&mibrktylselected from

cycl oal kyI ?{3{%}8%}5&9%% b%gi)tté%lg/rs%ﬁgtﬁ%g@hw be more substituents

heterocycloa

hydr oxyal kwepemmwwec&dmxry@e R5plup cmsﬁsmg/@fr Wogen =0; =§; -CN;

al koxyhet egpar I

cycl oal kyl cr\)@y,Jd]:b ? @Wl%% %é‘%{@%{ocyc ma?l kyl oxy,

het er ocycl oal ke\!\ﬁwseb@yted ﬁ@vlﬂaﬁ(gfoum@tné'ﬁb'@r%ﬂ%&we bond, -O-, -S-, -

aryl al kyl ,gbgt eé %E yJN@#%Y'C(o RY)- aJs‘@ngPQy NETIAI0)-, N(R%)SO,-,
a

al kyl am no ac q)om noal m no,

sul fonyl , W{Qf’p@ﬂ'hﬁgn i, aryl SiJ| fonyl
ani g;n%%ﬁmv bre gﬁ@k&sﬁl@b@%erﬁbk@%%déwenden@@écmd from H, C;-Cs
- .- . -SH, - s and acy| . L' ,
aBloria VI L i GrBIE ORISR OE . 2 Rgferoanviliot
whil eky;may  be optionally substituted with one or nore
subst Lt uent |nde I om | .
consi §t9 ?%e gerd %E ?L%‘ "&% Eﬁ ggy?‘ﬁﬁ’ ﬁ,g n%HB%UbU ted or
alibetityed adtly| @@ no mcaadsmbtkydmxrmepementsl sebded ef@m‘ tiemgroup
ting of a single bond, -0-, -S, -

SR SL AT (R ° S GNcro) - SCN(R ) -
N( REhaTnayeutically ReJESERle, salt thetbof. N( R9) - C( O - N(R10) - '35
b) L=Cy-L1-WL2 Werein, 13 is Cl-C15 aI kyI
am noal kyl , heterocycl oal kyl, cy cI oa

A Withgnyoarowre plestoisifally r%iﬂtyd @Pmmaﬂnéﬁ M nseset?étﬁ prftgufay utility,
%@@aﬁﬁ ?%Uﬁseﬂe BREerRH forTRY @nipdlidsiof uemoanumq;e pEYHRINILY 1 their end

sel ected fromthe group consisting of
use application.

In certain preferred embodiments R' is selected from the group consisting of C1-C1o alkyl,
alkenyl, heteroalkyl, haloalkyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, C4-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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hal ogen, =0, =S, -CN, -NO2, -CF3, -0OCF3, alkyl,

al kenyl, al kynyl, hal oal kyl, 5 hal oal kenyl,

hal oal kynyl , heteroal kyl, cyd oal kyl, cycl oal kenyl
het erocycl oal kyl , heterocycl oal kenyl, aryl,

het eroaryl, hydroxy, hydroxyalkyl alkoxy,

al koxyal kyl, al koxyaryl, al kox teroary
&) rB% roggybodmgqrv(ytnw @nyrre%y@{t gg\iﬁﬁw IR, or heteroalkyl then it is not

G YIS dig Yy Mky! R aTcREy: &J(;Qﬂlhléhékd&woalkyl
het er ocycl oal kenyl oxy, oxy, heteroaryl oxy,

aryl al kyl, heteroaryl al kyI 10 aryl al kyl oxy, am no,
Fakyliam m@ferr@@wmﬁiona* arani noal kyl, aryl ami no,

E\ﬂf{?g@%: %@}-ﬂ@ﬁ%ﬁ n[%'g}qh %J ﬁ\yale&M '2- hy&ﬂ'ethyl 2-(pyridin-2-

%&))n)fﬂ;;’&pyﬂdiﬁlaﬁd Jeth§gH2- ph&R@ethylém&amdxyaeth 24rhorahalinid2y!)-ethyl; 2-
re the 0 - ,
L A e T e )

(propm;)B&ydmb;spnopyle&#mthok&pnopyieﬁfmd@nowyprw e2-dichefhybpropyl; 3-

td%ﬁeé@a%ér%ﬂﬁ: itsi Jﬁgetﬁwammglz%’ﬁﬂet T%ropg e a@b)fo #\%’m 1-yh)-

Wwapgl; s @i reerpmjmf%ﬁmr@m &(mae@ﬁyl )sronyy @f(4@e§1yhglp@ﬂdm -1-yl)-

*13 % (%émlhdlﬁ 1§820N<§(|_y<8)4ﬂ| §§y%()r@)o»buw\'( B%g/dr%ﬁ/_pjentyg allyl; benzy;

Q@)ﬂt@@}“ NerR1DY - 20 c) L=Cy- (CH2) m W \herein,
cy is Cl-C15 aIkyI an1noa|ky| heterocycloalkyl
C cIoaIkyI aryl, —arylpoxy or het er oar

T preRimrigreises epbacima § eialeet | B b IeHTG4 Halogen.
SYlast bmyieratk%nytnd&@@amﬁnhbmalsﬁl eirgd drylorydidatkyl retepocycloalkyl,

%&%ﬁ a(F %ﬁwete&mygﬂ%?yléﬂml @H%iy!a[q&w@%qw 'and %Ftefoaryialkyl each

lalbiah kenpé sutstiliealak preylousihettiedoal kyl , cycl oal kyl ,

cycl oal kenyl , heterocycloalkyl heterocycloalkenyl,

aryl, heteroaryl, hydroxy, droxyalkyl, al koxy,

&l kmtlyealelmbbdlmhiklbwymefydred tabiklﬁ%y lseleetedfom|the group consisting of H,

nglle%éJ%Y irgkh@tbrl&ﬁ{ﬂl}élrh%%%ﬁ @gﬂ}@%%l SRtYe, each of which may be

heb@h@%@lml%blytaé@dy aryl oxy, heteroaryl oxy,

aryl al kyl , heteroaryl al kyI ar yI al kyI oxy, arri no,
aIkIamno acyl am no, Iam
émpnqutpﬁﬂemboglmgm 1§{§|qr@‘ﬁrg;€fd thatrl% ig @pl]egtﬁ@ om the group consisting of H,

Wyl Qﬂéﬂ ,alk@WalelwaKH | amidak@X ¥adnhKof! whlc@%ﬁ be substituted as
SR6, -OR6 and acyl 35 mis O,
usésmﬁa or 5

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

substituted by a cycloalkyl, aryl, heteroaryl, or heterocycloalkyl.

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-
ylethyl; 2-(2-phenoxyacetylamino)-ethyl; 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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14 Wis selected fromthe group consisting of a
single bond, -0-, 'S,  S(O-, -50)2-, -NR9)-,
-C(ON(R9)-, -SO02N(R)-, N(R9)C(O -, N(R9)S02-, and
-N(R9)-C(O-N(Rt0)-; 5d) L=L'" _WL2 L' and L2 are the
same or different and independently selected from
Cl-C5 al kyl, which may be optionally substituted one

eetylioenalibstidiodits PWIRHEPEndBiPNs-3¥) eCpRAYISPYEM t FBD 2
gﬁ@gm&mgu@wmg of : hal ogen; =0; =S; -CN, -NO2;

, al kyl, al koxy, acylam no, al kylam no; 10
Wis selected fromthe group consisting of a single

Batichr R?Qre subBtituted p&ti€iarly préefd@substthér®dre, selected from the group

cwsé?é &9 &Iowrpr% (§ %@! ﬁ'@ F?.?{lg{ g@kgm@ N&%ﬁg Oq,aloaﬁ(yl alkynyl,

dtyf fc@rl‘:leﬂlkyii alﬁﬂieradi)elolamﬂle pietﬁﬁbaryt |hydeey, egtiedydikyraltdxy, alkylamino,
a c

RSPl Ay PR e, (e apgprony. avimuton

heireswiany) -G QPIR®, CAGHa3H aadypbyl. Z i s sel ect ed from

-CH2-, -CH2CH2-,-CH=CH, or C3-C6 cycl oal kyl,

unsubst i tuted or subst i tuted with one or nore

%Lam}t\f naghe thei sacepenifferent gndsere eeaferably Hohaledea, gr-duplkyl, -CFs, -

anRk & MRireOr a pharnaceutical ly
accep aﬁaeogal gtﬁé\#gﬂ( 20 As wth any group of

&tip mestupredeelly Hel at ed conmpounds whi ch possess a

pqgﬁqbgtLHrgérayig,lHllty, certain groups are preferred for
the compounds of the Formula (1), (la) and (Ib) in

their end use application. 25 In certain preferred

XrEnadi 478 oSt grefeladly $€ihe atzad 7ipbsifidrisbethg aenmmtic @ngi st i ng
of Cl-Cl1l0 al kyl, al kenyl, heteroal kyl, hal oal kyl,

al kynyl, aryl, cycloal kyl, heterocycl oal kyl,
e tsegrofaraply, H, @ -Cilkyh et ecyhayat padideydiaHkoy IC:-C4 alkyl, most preferably
gycloalkylalkyl, aryl al kyl, and heteroaryl al kyl each
whi ch nay be substituted as previously stated. 30
Ra isgmefetably Heoriihdl, mikplt mpst preferpbleferred that RL is

FETCTEEPCRE. SR, SR A BER hoRlorddly metnyt, |
Ble iédx@farlahM& Camkwc@ﬁt«ryaikyl aneryh eveirsefgiebly élﬂ@y plkyleach
o i ﬁparéaxre%bw%«&étwtn%@k ﬁ’«é &b 'céﬁé?sltlb( %ta; ash-Cel Bkyl, Cy

anot her di ment gr eferred that
Sepveionlisy %%t@f?évwwba@ RePLavhgnsHkyl4and gjoroarylalky
hydr oxyal kyl , al kyl, al koxyal kyl, and am noal kyl each

%\e ynmmety is Blregrabﬁ/uabgr%bg gft formu aS—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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previously stated. 15 |In another enbodinent it is
preferred that if R is alkyl or heteroalkyl then it
is not substituted by a cycl’al kyl, aryl,
heteroaryl, or heterocycl oal kyl . Particularly
preferred values of R are 5 H,; nethyl

%{J %‘{}é?%gaﬁ%ﬁ ! é B%%%@}Srf)vgﬁ%og\épo 3 e% trﬂ% beé)f tregttrr@/ml of a disorder

2auspy rhiydiassoBiated ) véithhyrd accﬁmparectyby eltsh;plncns of cell proliferation and/or

%P%&,eﬁgé{lnglMM%?%@Pl{sﬂ%ﬁ)?g}% 'cr{é a%aé(ﬂc?al!f&f@_ 4 ?tl_vgtaﬁﬂ.n?tmf B®ompound

ptidiratianyf) am no- et hyl ; propyl; 2, 3-di-hydroxy- propyl;

3- hydr oxy-propyl; 3-nethoxy-propyl;

3-i sopropoxy-propyl; 2,2- dlnethyl-p opyl; 3-

dhersndiyada pfie b‘bf@'ﬁgdﬁes administration” of a compound of formula (la), more

%re@ﬁré@& Qﬁcrﬁﬁﬂuﬂ@ oﬁfo@ﬁcﬁd (B%talgldlegd%éﬁf’hlérem
-(2-oxo-pyrollidin-1-ylI') 10 propyl;

3- (nor phol i n- 4- yI) propyl ; 3 (i madazol - 1-yl) - propyl ;

Iné disHRENY |pre@ér§&§7 béiédﬂedlfrdfh Jre g%\.(bm(ins;lstmg of but not limited to cancer,

g\fl%@%@%a@%ﬁ]ﬁn}/m%p th%bqéﬁ%rsl ré%tglgﬁbrgn% c%rdb ovagcukar diseases

3@ é 5e§tér10€iet raamycksemoﬁls) hblfottcerdlﬁaﬁeqor efgerliverd fibrosis), diabetes,
from,the con Ilkstln

Sf’towmlf—riﬁl %@e@ﬁes C @m&anéfﬁutglw odegdqnﬁ va[ isease ik disruptions of
hetvertaale yHuptirigadnaalidepbe aral Mfﬁnt}dus daegdes llbwiuhgm,l Begterial and viral

CYC |,
ﬂ"‘?‘%czérgcycl" %ch{%alr a‘frﬁgﬁ%&%{gﬁg oaci Sl?%alqg g pr%“R/ twe dlforder The
arctiferasive diserdgr inpriefprabéyerahcerof V\,hl ch may be subst ituted
as previously stated. In another enbodinent it is
referred that R2 is selected fromthe grou
B givantion g:lsgfprcps{xdes POCIH$ f@),[the tma}m%t Qg,ep dlsgrld?q caused by, associated
Wﬁﬁ %rr %%&ﬂmnt@@%?@%dﬁbﬁs of%éﬂ'pﬁﬂifelﬁéﬁon aﬂ%r énglcﬁg@ﬁéhl@fncludmg a
whi ch substituted ﬁFFVIOUS

SAEPHERE O gﬁqﬂﬁlﬂe? s digqjospd h%’?l@f ragantth@%fe@%f an anti- cancer agent.

sel ected fromthe group consisting of H,

I e G R T

bfifcamos tige enbodi nent it is preferred that |f R2 is
al kyl or heteroal kyl then it is not substituted by a
cycl oal kyl, aryl, heteroaryl, or heterocycloal kyl 30
Phe nnventloaralsp rpha@fsécv thedise af g@spczsrhdmf faimada ¢ in (et preparation of a
Fcﬁ}n?mf&%@?%ﬁﬁ%rrt ofjé Qﬁ&é%‘ e[?i]ooy 5@%5515&5@ with or accompanied by
am no

l'uoro acet
[dg;rL(pz;orrﬁepﬁcp;@w ;rmlécf?go}w g@@prypagwgﬁg}e&sng ehyjlsorder is preferably a

ﬂ)fdﬂ”eH!iQé‘Mis&@é\th'o&'Bré?&aﬁf?%f&)ﬁhoer benzyl oxy- net hyl ;
phenylacetylan1no met hy - an1no-2-pheny|-ethy|;

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

Zhé BympdlinBs &thé/ﬂ)r)eéﬁnlﬂy\bentlon surprisingly show low toxicity, together with a

xyacet yl am no) - et hyl ;
f"%@h“%é‘ @(ﬁy%P{Bﬁ V¥ no- et hyl : 2- phenyl -ethyl; 35
|sopropyl 2- phenyl - propyl ; 3-phenyl - propyl ;

) %}enﬁmp{ rp r&%&ilmfn? hg Wehtr% e;lroﬁdééla) mg{h%%ll trea4ment of a disorder,
oXy-phen
dsbmquwﬂqtn@thﬁtoaoby irphfedrw fhel inhibilianyd histope |depeskgaise including

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

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

preferably a compound of formula (Ib) as described herein.
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16 octyl; benzyl; pyridin-2-yl; pyridin-4-yl;

t hi ophen-3-yl; benzyl suifanyl, and 2-
phenyl met hansul fanyl. If RL & R2 are substituted
particularly preferred substituents are selected from
the group 5 consisting of: halogen, =0 =S, -CN,
-N®2, al kyl, al kenyl, heteroal kyl, hal oal kyl,

al kynyl, aryl, cycloal kyl, heterocycl oal kyl,

gﬁtﬁfﬁ{sgﬁgﬁg Pré}%l#l%gglpf@%{ ! Oxéf%a%ﬁlgtlngpqig)}%w limited to proliferative

allsksanspsaleky | cants)z Yeonyiegeabieyves tiséazay linciuaingl Budthgy'k ,Disease,

PR B s e o0 e e BRI eB E<BFr Sekie fMoniara

Idage:i@em!pn Clredtdssivk lsypranucE@gBpalsy, N@RBion dﬂt@m@,pasmmizﬁtomcolhs and

st AP PO B il oy e

Hmrdssuadsu‘prqmgslean paisy, dlickshelisaassndttiaserepialy haezgorr@ge anaw

@Jt&%f Eéybél 5 k u%‘ rﬁ@cﬁgJ‘¥¢rcg)rhgbﬁﬁx9c¥chphtgq5t@rap rsaEl%E@bH)[fpéﬂrophlc

nmost {JI‘ eferab IX
iterstitiell -polgnesirappthy, rﬂ@ﬁmlthorpw@@aprfedmy Rpli¢ gtrophy, Hereditary

Qbé‘écu@rp%palp)égglP%r&EKéf |atax|&e$rfc‘ir§@ [Bﬁéber %dr@ﬁﬁé} , MBBBdlic diseases

preferably ne IS prefera
FRolising R 2 Abelesy PocaniipPBF SR 1o(Eys car b Ta,plauema, Age-
ad\shebrGro01I8r dé?@ﬁe%t@h' Ruteetiegh@@dmb! BMhhstogdiéBses and/or Immune

S et P e Tai ARGy GrSoufYis ey chroni

andrithe Cesroadrytl saH ey dis2ase] IPsoasipi Aethmaj Sp(mdelbmmdma%ya psoriasis,

A R
@lqimtest BjoagremussynproeteeMaltiply Scleenss, amS/iqsmgrspondylms Membranous

trulg J%ygrl‘.g@cgpgnli'@ Sin%ls gtgﬁw[%l_t?pu% mgrg%ﬁﬁ%g:[?@&'éé involving

7098 réc
mglegﬂrabﬂs en@adntgsparpwamﬁ@r@@m |r|”@am|a§@|dag@"§‘§§ amyéhologmal disorders

c‘RﬁJﬁ ggﬁrgolgp%lseg& Pha &H& | &b KioAChA GehBARP Ot ArkiBPascular

oun ar maceut i cal [y acceptabl e
é,magesOﬂnowms H@%B@Iuﬁ e@StGSER’ﬁh apd P iiRTHeross | f@mtic diseases

Mdﬁﬂifdégﬁleﬁ‘ﬁgroggt aRat inbRSis A AgidibiRS; lrﬁéﬂtlb@sﬁwsé‘ﬁe}{ including
referred to herein as, "HDAC i nhibi ti

IR TP Pe. Coniiga FNFERY FHOHR SUFaTS Ve igetons, suh as

PRasg¥acEmples al PréeriR0 Sintdcions, | sich uds ng/lalaalnaonmmminaf infection,
nyent i armaceutica accep

et P et PR ou A1 | fotipe S CFEF B Boporet

attgoedets ihtlediny thslessemian weatbia end gcldn/q:efﬂaserauarret hod of

treatment of a disorder caused by, associated with

or acconpani ed by disruptions of cell proliferation

and/ or
The invention also provides agents for the treatment of a disorder, disease or condition

that can be treated by the inhibition of histone 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 (1) 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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angi ogenesi s including adm nistration of a
therapeutically effective anount of a conpound of
formula (1). 5 The nethod pr& erably includes

adm ni stration of a conmpound of formula (la), nore
preferably a conpound of formula (1b) as descri bed
herej n. The di sorder referably. sel ected from
JFb o ersS: 369 oBtena RO o TG GahcupTelg " hotuding
bohinaraRiher ¥n difseasasdunterune rpysidencdtiag tafemsyia (1).
angi of i broma, cardi ovascul ar di seases (e.g.

restenosis, arteriosclerosis), fibrotic diseases

iﬂ& . liver fibrosis), diabetes, autoinmun
y6h 88 58vep HHEHT cAsapd taeuﬂenﬂ%m&y@@érﬁemﬁth%ddif%aé@set of a

hblBddlehérdilel 85Sd&f in Begaviant hb!%h@:—‘ ,adl'ﬁm%irlamt 6N 3 Stherapeutically
di sease and i nfectious di seases

k
BRRER | 10U A ERTPONT EEUHERE, (b i Rfiged preferably mcluces
eaﬂamltramtofmemgcmrcﬂwrmms ia), piopd piefraly &/ eorthiosind digformula (Ib)

The 15 prol.if ratlv dISO
#h Beschbthero op SeBiestreiatie f@ﬁ@fﬁfég%f%%ferﬁﬂé%t@g e Risease.
of a disorder caused by, associated wth or
acconpani ed by disruptions of cell proliferation

&m@'/ |Wenﬁ&\gb@96‘;ﬂ&§de§ éd@a%{suﬂa'r Qﬂe %eatﬁ@ﬁpgﬂﬂ&;r@éegEQérBWead:sorder
di scl osed hereiln, agent is prr efera

Uidméaﬁw(%‘é?méﬂ@%ﬁf formylg (’ﬂ?é déif&%?d BP&ier 5%|696f8d§1¥5ﬁ??@b'y anti-
MuaRRAWWLke fniul a (1a), nore preferably a
compound of fornula (Ib). The invention also relates
to the use of conmpounds of fornmula (1) in the

heraeaicnesoatlats t@henmdiot adsrﬂmundsom fbrirrﬁjld fleattimeprepation of a

a associ.at ed Ql_acco

By ot FRnE st F Ipnerearal oo Jier e REACkdneraive
aisgidegie pessergbly Mhv@indios'sDikepsd. s preferably a

proliferative disorder, nost preferably a cancer. The
conpounds of the present i nvention surprisingly show
lrowet eriayiet yiyrtheo grepént rtheviinventipn pOviges enmethod of “treatment of an

Wﬂ%hgﬂ%‘?}t Bé&.{s@%hé{/@r idRuhY shfem Hgorﬁgrtm | pfah@ntt hﬁfudmg administration

e I nvention provides a net
tof @ Herapatiticetly effegivecminupt of PR %for@éﬁdi tTf@ﬁnﬁtm preferably

%ﬂJdQ@ abifhARrSfbn Y at EngolRd Bi fokfina @h), hhho% @Fb%rably a compound of
eaceté{)ase i ncl udi n adm ni stration of

{0 IRl 3ocdasPPeg et 1 &8 AREIMSN! e JBIARRAia gfsease andlor

firafond &ystem dls&Eer]:fé‘l felmbidRcarprigy. @ atmltnelr embbdides the mﬂammatory
mnst ation of a co r mi

SrErE bl e eEmanaRe Brvrm iR Grhiie e

herein. 18 The disorder is preferably sel ect ed the

group consisting of but not limted to proliferative

The invention also provides agents for the treatment of inflammatory disease and/or

immune system disorder including a compound of formula (1) as disclosed herein.

The invention also relates to the use of compounds of formula (I) 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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di sorders (e.g. cancers); Neurodegenerative di seases

i ncl udi ng Hunti ngton's Di sease, Pol ygl utam ne

di sease, Parkinson's D sease?V Al zhei ner's D sease,

Sei zures, Striatonigral 5 degeneration, Progressive

supr anucl ear palsy, Torsion dystoni a, Spasnodic
torticollis_and i nesi s trenpor il |.es.
AERE @if%cvsfyﬁ ??E“P"Bi‘ E%@V%w;} I R aehne Stitable to
Reegr aeﬁsqummfﬁummmb@aredpﬁdtw in Ehrn;kéﬁrcﬂlm Bmaasreor animal species

Is?gqt: ' as l;rgg’r%&l%h a%&ﬁ{él&(ﬁ%@?d I rrar od A%p% o?] an enzyme-linked
Imhmmbrbaml avsapi(BLISHy ped tnnayphe cused furdhs;tquamtébanon of acetylated
rﬂ%k%gg gr ?%QLP%XtﬁeR?st Ja'n%atrﬂrp%sp% 55 as?é 3t agfﬁ%?gbéc%%ysuch as tumor
lﬂssmgr bsi, \aed @toam aremﬂbiesnyer[aoaga@hor@y amtemﬁa ihq\/ﬁt*@lﬁoﬁilﬁows high
%lré@@@@ts quérﬁ%&’@ g@@rrﬂ_ i ng o 'tl?éog%r%éntra%rg & %E&§l5t¥§ hlséones as

es 0o udi n aucona ge- rel

meealramerfeige fer @‘flq‘:agm ofmhﬂ)émgu féeagn%maﬁr?ae DPWﬂWaﬁhﬁ\eoﬁ”yg in a
AUHeaRe %loﬁ)@%ﬁést's eForSayg“‘eIn@m @V@Wrod&frﬁeﬂrtﬁﬁél@IS’FGtechmques

Rheurat oi d IS@(QQ% Osteoarthritis, Juvenile
eleagmreder tarcfrﬁwihfei R (%1 L@é\rﬂga@v ﬁB%tpr‘%ﬁ'%ee‘é’s'@ethOd in'molecular
E@Q@y@§pgg HORlha®, Spondyl oarthropathy, psoriasis, 15
Crohn's Disease, inflammatory bowel disease, Colitis
U cerosa, Al coholic hepatitis, D abetes, Sjoegrens's
WM a0 ’Ren chﬂﬂ\eIr iap;beﬁzt tS@ ||fﬁ/éﬂ&h$prov1%kylmﬂddgoﬁﬂ@3dmg dni ®ptylated
ranous sco eni c aln
Mite EReelin ben el SamPlr GOty Ph Bl Tagsorant
ianedyu thiengnzyaadieed ipeombsshas} aB*Beyunmcmgja alotrhmlathr‘GQf a primary
S%%%tﬁilloérﬁ: alg’r ggiogt{oﬂgtéérg%f' gﬁ%‘é%éoﬂgary'dggcﬂn g‘\ti‘ﬁ&ﬂﬁ,‘%’r a portion
@mr@hfovascul ar 20 Diseases including Heart failure,
restenosis and arteriosclerosis; Fibrotic diseases

including liver fibrosis, cystic fibrosis and
AhgirgMPIYIGeRre anibesdtis Beieralhs wiastasl ToRtiha@avg comvistigalof: an anti-

i3 fohb@dhal aflitly,agn %ﬂ-@b&ﬁat@ﬁ h-'i:?@ﬂ@clom@n%dd@' a goat anti-H3
infections, Viral infections, such

SPhoes ST 07 Bt PRHY b HSRUORY ARG, 200 @ combination
M%r&i BRI sacdndbig@letediion anTbc}d?ad’lmfémlylkéléeted fromftigeegroomeonsisting

xopl Si s an ccidiosi s an -
RaT 8 aner e Agperaraacb s Eted B PR ARA Stk & doat any
cHé.Bl ;bo!)a:lman amtibadyea igoateintiiacetylates MBmoUulod@sanﬂt@@maBd fagombination
%Q; Lreat ment of a disorder, disease or condition
rﬁé{? can be treated by the inhibition of histone
deacetyl ase including a compound of formula (1) as

qﬂ\ %Cdaﬂﬁﬁlgrlyﬁrre?e'n@d emgdlﬁwg%e pﬁmernyaStruﬁebéMlb@d'l/ is a mouse anti-H3

cancer Invention also relates to
nmoglg@al @pnggmgﬁa% segonfayy ﬁal@tegtlcm §nt|pp‘dyt i§ea rat antl-acetylated H3
g;og,g@ﬁé}tahmdpf a medicanment for the treatnent of a
sorder, disease or condition that can be treated by
the inhibition of histone deacetylase. 19 The

l‘ﬂhbéeiﬂxtdn%h alss Qrévideei £ emttddnet Reetiffing thephdrinbtaigyiceleffect of a
|s ch#efdgggezttJlgs% |r|1h ttlor .ﬂ a c%ll, the method including the steps of:
a) providing a cell that has been treated with a histone deacetylase inhibitor;
b) measuring the acetylated histone concentration in the cell by a method
according to any one of claims 32 to 35; and
c) comparing the acetylated histone concentration with the acetylated histone

concentration of a control sample.
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adm ni stration of an effective anmount of a conpound
according to formula (1). In yet an even further
aspect the invention provided a nethod of treatnent
of a 5 neurodegenerative disorder in a patient
i ncluding adm nistration of a therapeutically
ef fective anount of a conpound of formula (1). The
nmet hod preferably includes admnistration of a
coapeiereedofmifoainmunt éhe( doa)rol st iprdefiedahlny aaett drap bamdot been
ﬁéﬂ%@%ﬁ#gﬁgﬁg?%\e’%&% la%g% rlb;tgre ‘ﬂw Qw%ﬁ%'r Er‘eﬁﬂ%& ﬁmb{"?'wa?t othe cell is a
mmmaagw, to The |nvent|on also provi des agents for
the treatnment of neurodegenerative disorder
i ncluding a conpound of fornula (1) as disclosed
RE RisBne Jéb%eﬁ}g@é‘Fnhibﬁor@?é?ér@lﬁl@mhbdd@ﬁ ¢ompduiRd biErram (9.
di sease agent. The inventioh also relates to the use
of compounds of formula (1) in the preparation of a
nt for the t

di tme
e R s eI Eet Ao BEIGY aerBneD e RiRgPaicgise ofect of 2
distoe dedcetytasp indfbéorab b guthiemtthengetbod mciDiisgthseteps of: y et

?rgt ﬁ\é n t{téﬁ ﬂ;wg%{ blgl% %]tcsaa & l‘rg%ed’]%ﬂﬁ%t Qﬁaqmagg%gg treated with a
aﬁmh@deamlﬁsem;bg@rem di sorder in a patient including

adm n S § [

am)unﬂt) %éﬁgh@;mnsga%ﬁgrate? l’# ile? aU%Ht;é%d ﬁ R b%%ic¥ﬁsample by a
predfod ragsirging iedheinesitioniag ¢asstitedebers: afd a conpound of

for mubyacdoh@ling WY ScafifEEhaRnY @neHBRINHitPfhe BEUHIAEA histone
(I b) as described herein. In one enbodi mnent the

PﬁFPﬁWﬁﬁP8?@C%W@%%§@band/or i mmune system di sorder
|s rheunat0|d arthritis. In another enbodi nent the

TEe SJUPLTEAe RIS o D AT oL GETPBSTHAE TEA B et has no

abérotr@tém\wﬁﬂ\eﬁh@m’ﬂe‘acétﬂﬁsd|hiﬂb|tor eat nent of

i nfl anmmat ory di sease and/or inmmune system di sorder

i ncl udi ng a conpound of fornmula (1) as disclosed

Irethe imetho@b ef thaineerttioo ihedlidayicabsamipdesis poeferaidy sectasf from the group

ggrgg?sggﬁegfstsgé l8§(ﬂ]§glt%lpﬂéé%8l’h£] U‘i’l SBI RAg thbmﬁlmé’t&n%erg’&

Ianna tory di sease
and/ or i mmune systen1d|sorder one enbodi nent the
i nf | ammat or yo@m@@é geeeﬁmﬂowwmt emgbgm@wwr der is
rheumatoi d -ar n_anot her enbodi nen

.Therpaafﬁaiﬂ%ioyedjh%@@@aéma?fw?oun?ﬁnj?fee@y@ieemfﬁlng%@? containing

|h?dr§ké$ﬁ|@r§'ci@ thcBHéSofth)ét %B‘tﬂ&@w&hataﬂay e iAmBitor D lof Tdb@cetylases
ficac onpoun s the invention desc

A Sy paiblarech © HRLBEE e cer Y Ges: Jhgrmdtxamate

asnapgdrm efayhbstngblé Hors prepéraisn faroimednuerarnofos dsordeal caused by,

?eoﬁ:égesi \giﬁgcgrgaecggrgé]aungegjr beytncljtgr nét?oins %ﬁ %J-approﬁgl%tum Qrﬂgor %\B%Qenesxs
athsaysddetith& gloranat togefhe @/lth sadhafmacettivellypraentalile carti¢rogiluent or
%&ci&gﬁtﬁ(rl %?ﬂ%le 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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5 histones in cellular extracts or sanples from human
or animal species such as tunor tissue, brain, and
bl ood. Preferable over convetional systens, the

ELI SA all ows high throughput, quantitative

determ nations of the concentration of acetyl ated

hi stones as neasurenent for the effi
DERh e Srortreapanaang o ket agry S YrbistRdufid dbousti
beobmg| salrodl&sdmasy §lioem arfdosthe txyﬁlm eunadurs, emne!w:ouf tumours, breast

%?rgq\éfﬁqtgb% fﬁl Sa) SA tﬁ\?aggé %%r’leyt cge §$ z c"tw nids encgo%nne cancers
Vetuaing adenmmi'tceelutamnorhn qiaogyahcod:ancarz,pnmmamce" hyet cancer,

%é aﬁ%& c%ée %%Beggncgpe {xlpél & nér{éig&wgr ﬁé{dﬁqja%ﬁ\a gastrointestinal

or neas I'ng an ace
@amneminntmmngrstqamqh mngerogsgm;ag%rqah@erugmﬁlg iestine cancer, Liver

%Qﬁéégee%tr'anllfez)gtld WBQ&%&IE@J” gashoinfSHAY 'cargrrlxgld tumour, gall bladder

enzyne- I Munosor bant assay I nclu
@@rm@r regnityAnaY cancprs In@wcgmgc’raﬁtculmeca@ﬁ% BRI | cara.ﬁer Qrostrate cancer,

RORddcOBgitdicEselrs RBHY lﬁg? CRRGEY ycaﬂ@r eGlAfR 8dHckP Oﬂégmap lcancer,

portion thereof pri mar ture ant i body
#F%‘F%‘?%’BWU‘%@ICéﬁ?eéo"ufvﬁ'&ﬁi‘?%ege@é %ngwg*ftwr?anw fallpgian tube

%Bﬁde'r L@Qm@%a%@iﬂﬁcﬂrééa%'nd ABEK EPGdrs lr@ﬁhdﬁ\@tolral asaty hadeedip cancer,

écl onal antl bod Ogi\ anti - Etﬁl%%d onal |
S BBOHG0S EgBa e ui 1o e YRR 656l eI cancer, nasa
@amebq@yanasw can@@msmryam cartd@f;ﬂe&(kémlag'hﬁltﬂagafld:tﬂl\byd leukemia,
detecti on refe
R e e e T e e A
ahroaittryetice e ykeatia chaldB celldbylemim atutaptanyeldyytic deuyemta, plasma cell

I t

i@&emp%y’%ﬁ:ﬁé‘é R?&Bat(g%xég? d;ﬂ%fl)’r%egs nb%?%ﬁ}g gg &/e@tg/@{) #t@ éééj\dromes
Innyewpiifetatival| aisbydepsy efaelasst@d anepoadi rf@neoni hangnianmalMaldenstroms
Héfo ufHah (quﬁé ba?wc@rs gg%élr & IuFﬁ)QQﬁdePWn small cell lung

ant’l y an secon ary tection antibody is

reancearlymMphases jickuiag Hagokipd Fijeassnaan- %ﬁﬂgk'bé&wphsmam%anews T-

IcBY Qﬁ%k@ﬂwamp%ﬁpﬁéﬁ‘é?w gas 1yhpRsha oo rrelétg@ rllyhfp%d)rﬂél bR cancers
phar macol o%| cal fect of a histone eacet% ase

oL 6 ws@"@euntraoquﬁém?m@a FHC PGP N YngsPRipaema, non-

Qﬁeiar@}naps!kﬁlV(ta(ﬂbérgm@rk‘éEédll dah@dr, dvasisbeesartdneatsadh vk tchildood soft
hi st one deacet itor

TSty Pt ol G RGO KBROY R SAREMReTinat, sygtem cancers

nr&ﬂdw@ kicBley aamder,dVimgs tumoanyladder @hcer] @kt 82ncen aB8 ftransitional
F m% conmparing the acetyl ated hi stone concentration
RTRe acet yl ated histone concentration of a

control sanmple. 21 In a preferred enbodi ment the

%gge\‘%ﬁé’d S RER! hatl MayBE ¥y by W Borfiuhad Bitthe RSseROhvention are

breast cancer, lung cancer, ovarian cancer, prostate cancer, head and neck cancer, renal,

gastic and brain cancer.

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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treated with a histone deacetylase inhibitor. In
anot her preferred enbodi nent the cell is a tunour
cell. 5 The histone deacetyl &e inhibitor preferably
i ncludes a conmpound of formula (l1). The invention

al so provides a nethod for identifying the

B rcol gt el eLLoct. O vk ShOlS SRR bR e oo

%&m@&taﬁfwnthlﬂs@ulakmh@f nistoge dedoeipbeogiHDAIC)sanpl e from a

subj ect that has been treated with a histone

deacetyl ase inhibitor; b) neasuring the acetyl ated
Hinsteamea combemf diatrien thah haveeebi ohpigitedby erdumpivie tddse raediated at

'Teeagp%dpa?tco&g—l[si/&@ gct%zﬁ%t\/\?lmgre% ﬂﬁgﬁ? ta'afm?/ %f%n%g/ﬁ g(g EBZ %t rr@QQN ‘Fr;ggering
wisehset Weseh@ewmt ehpidret amémowus ot baneereen shpwn taobe glleviated by

%’ﬂ}td' ﬂlmbﬁ pl S:s?rggg &Rk &Qée §aMboBidl t?e Q{rﬁfs@& qglt}é 8menable to

bi ol og |ca erive roma subject that has not

tﬁr@éwemf Wit fé@l cwwreqvnés ofitlaa IBYﬁé‘“%‘é@'é@%/mag(@OW'ﬁ%P‘ﬁl npplimited do:
|p?ol1¥é?ﬁtv3%¥s€@i@?s (@fg Eg}i%eﬂsr\l\%mdd@ébn%rb‘ﬁv@mgéé?ﬁé %iudﬁ@'mhﬁhgton s

is preferably selected fromthe group consistin

st b b fradvar G, M Hiade, "serzures,
'dé eﬁéﬂeﬂbﬁQﬁogre%%dpﬁ@u%@@ls?ﬁ@br@ysﬂdﬁ Spasmodic

EI\/BCD There ar di scl o
COTRGra0 YPORoSGx B 5aii5i G 08 Pl U ST iPRg Difise Lowy
hyay OXREAL, aero@relséiv@neuplénm;bm SpdIst i Pinkiat Sdlsebktat imeRgerebreal

LR A e e T R P e
hyidrosbsaﬁWeetropnhmnptensmm pofgyeupepagyi Refrlitis mmeqbqsevéla!temtaw optic

rgéﬁygﬂe%?g%%sgaglcdéa;@{l%fgg r!ﬁr@ %ﬂ/gbé(t?xia aalﬁﬁ %‘Hy-eﬁr%jer syndrome;
M&Mbom@rcmeam acdiog mngubghart@ms Degpranative eldisedseh g the Eye

car ri 3%""%@&%2 re)%édhn&u@haédgﬁ&%wnl Rébdotic Q{(a‘maap\hﬁmmatory

30 exci pient. exanmpl e of ch
Alisgpsssr @ep/of s'”@&‘ﬁ@eﬁyﬂ% @J%@@efhei“éwfnﬁ h@hqumaltﬁ'd Arth”tls (RA),

"SRRk itis] §uv@mﬁae&%rﬂé aktiehin) cRieraed Hat GB@&H@P@%&!%@GAS’[hma
vast nunber of conditions that are characteri

(FPeBhigeghiorsthy bRRSFRRE GPBWE IPIssesE dnffanmalery | Rowe dlseas}é Colitis
&ﬂ&dr@ap&&l&ﬂwoﬁ&&fepéth@ Cae @ N dSjodafenisiae syraveemd, i Boltipie| Bclerosis,

e ot RO SR SR P S L
Sﬁytb@ﬁaos@Z Dusea;ieemmm;pmgxogehmmd inosding oarmea rpdoridss, rheumatoid

l I ﬂs blgsyrc]godc?‘ c%ll %6‘#3%0 H&?dinjgﬂgd'&%rngisﬁé:sgusstchigﬂ)hrenia mania,
tolemewlsn amemzdntna;é}aqjdlcuwanmﬂrg)lsebqs@asqludlr@mgIfaglure restenosis and

%%953%@0@!3 ?iﬁfbﬁgﬁée Q%meﬁg e 8okt kstic fibrosis and angiofibroma;
denocar cl nomas OCYI ne cancers

|nfectxous diseases mcludmg Fungal infections, such as Candida 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.

The hydroxamate compounds of the present invention have the following structure (l):
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i ncl udi ng adenocortical carcinom, pancreatic cancer,
pituitary cancer, thyroid cancer, 5 parathyroid
cancer, thymus cancer, nulti P e endocrine neopl asns,
gastroi ntestinal cancers including stomach cancer,
esophageal cancer, small intestine cancer, Liver
cancer, extra hepatic bile duct cancer,
gastrointestinal carcinoid tunmour, gaIIFbIadder
cancer, genitourinary cawce cl testicul ar
cancer, penile cancgev%é r%f ncerg—R*4
gynaecol ogi cal cancers di cervi cal cancer,
ovari an cancer, vagi nal %ancer ¥0 uterus/endonetrium
cancer, vul va cancer, g%%tatlonal t rophobl astic
cancer, fallopian t ube cdr¥Bwila it eri ne sarcomm, head

w‘grer}{eck cancers including oral caV| ty cancer lip
cancer, sallvary %]and cancer, ;ﬁnx cance
hy popRaisyseteciasniea %QFP%BWSW&OE @y, ans% alkynyl, haloalkyl,

G2l3GRENy!, PRIEBARA! cfRRESI ,cya%%@arﬁé%c@@ﬁ@ﬁﬂ heterocycloalkenyl,
| eukem'as i ncl udi ng chil dho

EpikpRIsEsPY YPReliii hef&&%oar%ﬂwi Bk b B iy AP pkeny.
Lcymmwxélte:r@llﬂye ll;dﬁ'ﬁﬁét@roallkﬁt ﬂbtémycﬁoa:mymbtémélkllyle WHeesmoamylheteroalkyl,
airy c eykem acut e e i C :

Syt ek Gicabionh” i RL HESAIG SRRRIRT atomyion,
diysealidixg, Heteedayclbaikylaxy edrgobys pdtarstryloxys prythtiyiveg amino, alkylamino,
%ﬁr{p%%&loyﬁé/ rngrtxé @ C|i nﬁ; g “rj h%ho plct?eg\tzi/lggan%?g?ni allﬁoiaycarbonyl
@aqykaew@carhmMUdlsmgors/imlalkydsglfcbnyl uragljwbalhmér arylevifosytel BW‘SUlfmyl

S, RiELey, UIPASTRR P18 0B 4 S i e

loy sk Aebstipents Mep@demwc@lqcﬁeﬁ;ﬁm@mmw pssiplEpaafelplogen, =0,
LETREQMR 0,8 Y&, C ARG Sikyll Qlﬁédf/g'an&n)ﬂeﬁélmdaﬁto@mﬁnyl haloalkynyl,

|ntraocu ar nelanona skin cancers inc

rhetesarbtra CyaRaiyl. peloaird fsqzerrﬁcyelsﬁl&sé,rhet%w&‘eﬁlgwi jary!, heteroaryl,
GRNGRY, » hycddyalkylS SHBx\B 2BIROHYBIRY S WKBXxyRSyI,C mkb@he@d)as,mf taikenyloxy,
tissue sarconm, adult SOfgfﬁ% isue ?@%ﬁﬁ{m a}% lalken lox
SHyRdRy, eI s pestoalipry gterocylqallyionyy RgtgReKploalkenyloxy,
GGG , hetérbarslokw Matytalkyb! aé@&brytm@beacyla\u«ybk)hr aimino, alkylamino,

y: ﬂ%rgﬁﬁg ?qr{]?g{ugra{;s” onal tgé?og@ t?]li&/?s%ﬂo vl agis%fcﬁ{y[ egrylsulflnyl

mnmutfonylnumnbal@yi akcﬁ(yallwi e€S0H aBEBOR’, |- G@@ C&hlc eSR6 -OR’ and
rian cancer, prostate cancer, head and neck
ter renal, gestic and braln cancer. 30 Preferred

cﬁa erLs that nmay be treated by conpounds of the

present THC HIROHIHeI Ikynyl
égT CL)ﬁ ééngé'@(ﬁ‘eﬂ Qﬂﬁértﬁé %ro_ug;&)ﬁﬁﬁﬁ%gsof HCRAI Fgre'iewye NOBRenyl, alkynyl,

elils tTrisEIRY, beekreited O gt feterocycioalkyl
HeRSEHEloAIKBAGNT b@n hételodfe  cdtoai@lalkl, tmwyoamylaxky! arylalkyl,

TETE DU bR SO S kg st
reteaddryigetéroalyl, 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
unsubstituted or substituted with one or 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,
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associ ated wth dysregul ati on of hi stone deacetyl ase
(HDAC). There are a nunber of disorders that have
been inplicated by or known 150 be nediated at 5

| east in part by HDAC activity, where HDAC activity
is knowmn to play a role in triggering disease onset,
or whose synptons are known or have been shown to

be
aetp@w%aaé@nﬂyawm&@owlh e By Al diow, GRRoR R aloxyan
bixeghtRakryywoul QIk@fﬁ/l(ﬁiﬁpeCtaﬂ@n)tl@(%/be aoyEIbAkYiEyt O cycloalkenyioxy,

treatment with njgoun i nventi on

ude
beigroriaaluiony bleterrsyc ?”fﬁwlawtoa"v?wm .*F%?fa%fiy%v ayialky.
elet‘é%gﬂl@t (srygukylaﬁsncgmb dﬂlwhmeg@@%md vemtlbsieas @sylamino,

s cedsa el ROy braaslR et Fhshiluagioon. cor

Se(D;@R%asH -SRY ieR%midgied] degenerati on, Progressive
ups a ucl ear pal sy, Torsion dystonia, Spasnodic
Portl ol lis and dyskinesis, Famlial trenmor, Glles
de | sRTieselettedireny ok gyoun, coDbibtingsé HLEwCs a!mldynCtia‘i@éaSé metal ion

Eél?&éoeﬁ&%%&;&ﬁ%ﬁ%%%gﬁ?% sy, Pick's disease,

racere aeorrphageé, Primary | ateral
scl er¥shg Y sBpiheadameins dlifferant and ap fydepgudgotyr ssisgied from the group

Lé\fs‘f‘sfu@ﬂb oi5H3ﬁ51§§e%S'éN ch”efbﬁopbbﬁg 'éh(ﬁfaﬁkénty! aA:kynyl haloalkyl,

yne ropat etinitis p1 ghent osa, Her edi t

opealsenyht r ynyﬁer @egjprpglkx} S@gggqaikgl péygmllé%\yla heterocycloa!kyl
Ré@gfc?e?&dlkéﬁylaérﬁxhéer@ﬁ'@l %o@" Elﬁﬂﬁixyﬁkﬁdd]m}i,alkoxyalkyl alkoxyaryl,

Met abol i ¢ di seases i ncl udin

plsgeheieeie DPLERRY: of qllwgy!@& |‘?¥E[Pg‘gﬁw a aeigakenyioxy,

Ag@rdc%@m@@xymc WHeBrodjeg&RawBLY, 0N anfipeot haterghmiogpma;arylalkyl,
eases, and/ or |L.mmune, system di sl%;]dearrﬁamino

SR SRR e (S AT R

@Bltoasuaralkwsmfm/; dxyxsemniye ahinonilfonyar tahiriodikg, dBaafalkyl, -COOH
e @ ori &, Asthmma,

5‘%@3§§I gg@%h?%%a hy:aC éJHN}Z}:{S Crohn' s Di sease,

i nf | aRfrist ecteddeh tre @’easeqns@bmg o &1, albylc etkeryé, alkynyl haloalkyl,

@E{éﬁﬂw c 'EJR@aW 'S he@n@ﬁbﬁm Si greﬂéteFOa%/Y ndr §@Balkylalkyl,

éSc eros osi'ng sp ndylltls
Weﬁmcmhﬁ)@la@qybﬁwbwlob%@myw'awlsa@é@é)ﬁ| c pain, Systemc

Lupus acﬁr bt RERBLRAYSHy BeRERS Qrohmﬁgl %féd?ﬁc&@@hr%gw %&yls alkenyl,
i ncl udi ng cancer, sorlaS|s heuna arth

ng@ﬁma@@ikvﬁamet@%‘bw cFé!P'ga‘ﬁ‘Wr&el?d‘PCMﬂO%‘be (ﬂ%rhefﬁ“éaéﬂscé";'oa‘ky'a‘ky"
PERIEPOEHIS I, agrarkmaheterda@rawsan@@m@nd denenti a;

Car di | X
O 0 Sk Y ar S Bl G, .

ialk?ﬂ\yllmam@lkbll N@éroélk)b raysibakyl, Gy&ﬁdmoycléallkw eyl shetemabryl, cycloalkylalkyl,
i of i,br.o i ncludi ng Fungal
%éocc%'?%%@'%hgwggl tgrag'a \kil %gg Is Bact eri al
i nf ecEaazlrnI?.7 arvi Rdre ieadheioddpendsntly sécterirane Hsexso i ¢ROPiIEiNg of: H,
PTk?lt Q%Q@J | dll&f\@cﬁélc%g}%t hé%r 3l CWP@ | ﬂeter%gycllt%!@lhg@n'h@teroaryl,
tm&@d{yéaé}wbbetsroamh)awetkvldarwgikﬂ fmtmoawia'éWaﬂ@JBwl etic
di sorg%rs%,écfgglﬁgg,ltn(ggrgmg@g§g@@ anem a and sickle

cell anem a. Xfr_j_roxamate conmpounds of the present
i nventi on Eﬁave t‘ﬁlé‘ Wriowing structure (1): 24 x R

R3 Wherein
Cy is C4-Cys alkyl, aminoalkyl, heterocycloalkyl, cycloalkyl, aryl,
aryloxy or heteroaryl any of which may be optionally substituted one or
more substituents independently selected from the group consisting of:
halogen, =0, =S, -CN, -NO,, -CF3, -OCF3, alkyl, alkenyl, alkynyl, haloalkyl,
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N4 NR 23114j-2zO0ORA RL Formula | wherein R1

is selected fromthe group consisting of: H alkyl,

al kenyl , al kynyl, hal oal kyl , 26 hal oal kenyl ,

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

het erocycl oal kyl , heterocycl oal kenyl, 5 aryl,

het er oar yl cl oal kyl al kyl , heterocycloalkylalkyl,

aryl al kyl hﬂ‘@{kém&ary aalynyl ar hateiprlsfy| | cycloalkyl, ~ cycloalkenyl,

cycl oal kymé?ér@tfy@@élk% |, b Hebakas, ky|aryl heteroaryl hydroxy,
heterocycloalkylheteroalk het er oar yl'het er oa

I
hydr oxy, Hy foeg)@lg(f ;@}ony aﬂlh@éy@kyl &R | & mxyheteroar?/ll alkenyloxy,

ﬁl roxyar y:alkyiﬂ llS)l@nW %Moalll%hwnyL@%‘d’oalkeﬁy{iﬁﬂyom kigteeocycloalkyloxy,
et erocycl oa 0oX oX et er oa oX
aryl al kyI ro%/y %enygp%yprg ¥10he ergﬁqy %’alkyl heteroarylalkyl,

aIC)I:l am no, arﬁél}(ﬂd@m Aino, G RRNL, abganaiyd, Woam}/lammo sulfonyl,
al koxycarb nocar on n

2l kyl 2ulf K)XS ‘f%yﬁﬂ'%%%?'?y JATnggy ?“%%FF“HH’?""‘V' Bkbeyaly, cOOH
arylsulflnyX@(ﬂénﬁﬂﬁéuBﬂo@ﬂﬁ-Osﬁﬁmamﬂlacyl each of

whi ch may be un s%b ec{egtﬂ%gn RE ?oﬂp%&l\st@iﬁhgﬁ (\é\” té] éﬂ@fr\{vhich may

or nore substltuen S I'ndep end
group consbesbptwgaldyf sudsamwgewuth o or:r@gre mstltum independently

- CF3, fec kf%n] w@:@ﬁﬁy&ns@én Ydt: !L laﬁ'l I@'“@’l CN; -NOy; alkyl,

haloalkeny het eroal cycl oal kyl,
cycl oal kerwkoxyra@vlemm@wﬂdwylammo het er ocycl oal kenyl ,

aryl, heteroaryf s s%@acﬁﬁ%ﬁ’%ﬁe gr@M@E@?&%ﬁr‘nd‘«Ml a sﬁélg@éﬁ%& -0-, -8~ -
alkoxyalkyl al koxyar eter % C(O)-, N(R)SO
"y 27

al kenyl oxyS(O af%@ﬁwl Hﬁ? CQXQI)W I‘<yr§)(9@§>l

cycl oal kenyqoxyro)leed eueeyel oal kyl oxy,
heterocycloalkenyloxy, aryl oxy, heteroaryl oxy,

aryl al kyl, heteroarylal kyl, arylal kyl oxy, am no,
al kyl am nop) ac;_yebguﬂ noe,? am noal kyl , aryl am no,
sul fonyl , squonyI arylsulfonyl aryl sul finyl,
ani nosul f o anlnoalkyl alkoxyalkyl - COCH,
-C( O ORS, C(PS}y is SEl;- CTSSEHQ/I arﬁRﬁalI@mdhetQchabylkyl oycloalkyl, aryl,

Rl=L; R2 | %131%} &C {\eﬁgog'&logﬂgl Qewrg hoHBi[]g)?rb;ltéHllggu&fmutéd one or

hal ogen, eny
hal oal kenympreh@tbe’m‘cwitskyidepeaylgmtwastq@ted f@cymtlafag(@gmqonmstmg of:

heterocycl oal k¥l =0 Jé‘Et@N ORM)C' -8p! keay,) alkﬁréﬂkenlyl alkynyl, haloaky

het er oaryl, cl oal kgq al'ky het er ocycl oal kyl
aryl al kyl , haiglisayler o '%‘@Pl@yl h%\"?@?'ﬁ}"kenwdoa'ky‘ cycloalkenyl,
cycl oal kyi Rad8EyRRLIM! | ﬂr@érséya@xméml kselnh'et Q’(e‘ih%éﬁ*w hydroxy,
heteroarylheter oal kyl yl het er oa %& oxy, o
hydr oxyal k§yd rox&qalkyé)@}koxm %‘Wﬁkyﬂqﬂlkoxy I T’ yl, alkenyloxy,
al kenyl OXYalkyﬁhMbXWW oawloaw@lypal k‘,y&l@menyloxy heterocycloalkyloxy
het erocycl o I sLero
aryl al kyl oggaeroé/ﬁf?)ﬁ%ény% ﬁyﬁ%}*/ﬂx}‘ro elaie g)é?//k }éﬂkyl heteroarylalkyl,
acyl am no, arglailexy, amino, akyemono/ ac&jmnrnglanxlyqalkmmmmo sulfonyl,
g: t;l"gﬁﬂ 28W§u1for%‘)l K @IFLAR CAR R bny1, SWif XY aikoxyalkyl, -COOH,
C(O)OR®, -COR®, -SH, -SR?®, -OR%nd 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, -OCF3, alkyl, alkoxy, acylamino and alkylamino,

W is selected from the group consisting of a single bond, -O-, -S-, -
S(0)-, -8(0)z-, -N(R®%-, -C(O)N(R®)-, -SO,N(R®)-, N(R®C(O)-, N(R%)SO,-,
and —N(R%)-C(0)-N(R")-;
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30 al kyl sul finyl, arylsulfonyl, arylsulfinyl,

am nosul fonyl, SR6 and acyl, each of which nay be
unsubstituted or substituted?®ith one or nore
substituents independently selected from the group
consisting of : hal ogen, —O, =S, -CN, -NO2, -CF3,

- al k kynyl, hal oal kyl ,
hanaIkenj%, hir§5Q%¢H91 het er oal kyl, cycl oal kyl ,
cycloalkenyhaetherocycloalkyl 25

het er ocycl oal kenyl_,
hydr oxyal kyl , gg'k' aé%l%(‘%’)( rﬁ[} yyaq o%%@éwl’ cycloalkyl, aryl,
al koxyhet eargaryydr, h@érkaaryiylamxyf wmbi'kynylb@)gptionally substituted one or

cycl oal kyl r%ﬁ?éksggytﬁue%?sj }ﬁggﬁlﬁlneéﬂ%ly %t}:%{egrffb‘?ﬁ/ ‘HGOQVIOEMCBMS‘““Q of:

het er ocycl oa oxy, et eroa
aryl al kyl ,haldgen e"-fQJ&ISny;HI WD@ @Fyl-%%yﬁ‘&ﬂyﬂlk@é}m flsynyl, haloalkyl,

al kyl am no,, afgham nﬁbioaﬁi@‘h%oal ktbroaRy1y! a@cﬁ@l,kyﬁ cycloalkenyl
sul fonyl , aI kyl'sul fonyl, | sul fonyl, armi nosul I

nyl,
ani noal kylheteaP%w&ylkwheterwwlker@mgaryl c(r@;e@ml hydroxy,
- SH, - SR, hydfRFalIAN GIdKY, |alko§2¥all@l -ahkoxﬁ%l éko&%e@@rb@ﬂ alkenyloxy,

fromthe group consi stin

acyl ; or YRRy | oIl e Fv%crﬁ'kgaﬂwm &gl e&?%ﬂ?a’ky'oxy
magnesi um helddocyciBAIRenyioRy, € afyldRy, Sﬁéf@ro@rfylody f hgrakt reeoarylalkyl,
g; © |Hndﬁg|e élRylé%%rgllng;@argu{a?—_rgncy arQ%ggml awilogr?aﬁwtmlongulfonyl,
al kenyl , adikysoydny!, halisadbly, | amindsalfogl, kemndalkyl, alkoxyalkyl, -COOH,
hal oal kyny ie y/C cycl oal kenyl

het er ocycl%(a)ﬁs éé’%etkéé? o%lQCI%%RKXJQA aryl,

het er oar yl , hyairmﬁyj hyk ogyal kyl , al koxy,

al koxyal kyI alv{f%)%\é%rc%h ’from%éﬁ?éﬁ??&n%rsﬁﬁd #la smgle bond, -O-, -5-, -

al kenyl oxy, al ky oxy, C{y .
cycl oal ken$(CoxyS( 015 #HER ST 0BINGR)-KyAGRR")- (0)-, N(R")SOz-,

het erocycl gal KR@%JC@SW Rafryl oxy, heteroar yI oxy,
arylal kyl, heteroaryl aI kyI aryl al kyl oxy, am no,

al kyl am no, acyl am no, am noal kyl, aryl am no,
sul fonyl, @l kylsulfyqiyl, aryl sul fonyl am nosul f onyl ,
am noal kyl , al kq)

-SR6, acyl andh %@ag%‘%e 2 SPQGQéP'g&BQPnPHW‘%@Rn@rSS%WGd from

g gnﬁi sti ng(llﬁlf)g; akyl, whikty may ak logtionkally ﬁkaMﬂtydlj l;()mlﬂal‘ maiellqubstltuents
etero et er oc a [VLm. —a. ~N-

het er oar y?L g\%vg? 6%’ &?j?cé?%]ﬁm R‘el%ciugr ®T 'P%gﬂg ‘P%”)riy‘?: =S -CN;

aryl al kyl , -Nﬁ)aimF@aOﬂFa,blkyll allenxg, emghginino Eallofani¥®o;i s

i ndependent |y sgie leh ofiTh gf%wgaﬁgeh&%%sa §.f@990m‘ .0, -6-, -

al kyl, al kenyl, er oa .
cycl oal kyl S(Q)ret%(l%c,yd\l Bgé1 kGIOINE Brl -SQuIRSH- o ARG (O), N(R%)SO-,

cycl oal kyl dk—BN( dg@} ﬁ(,—@«;_ycl oal kyl al kyl, arylal kyl,
het eroaryl al kyl' an 25 Each R6 is i ndependent I})_/|
sel ecRednd Rormra e sgipe ebdlfé%%a@fi Regn@spendanily selected from H, C1-Co

E’AII&EWJOQ cy@b&nye,-chadt@radyisbikyl Nat e hedtdawt, . arylalkyl, heteroarylalkyl;
cycl oal kyl', heterocycl oal kyl, aryl, heteroaryl,

APERGY kyl al kyl, heterocycl oal kyl al kyl, arylal kyl,
het er gag yél@:lté@ﬁonartd-lZaG&chHg-,-CH=CH-, or C5-Cg cycloalkyl, unsubstituted or

substituted with one or more substituents independently selected from 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 R7 and R 8 are each independently selected from
the group consisting of: H £ alkyl, alkenyl, alkynyl,
hal oal kyl , heteroal kyl, cycl2al kyl, heterocycl oal kyl
aryl, heteroaryl, 30 cycloal kyl al kyl,

het erocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl and
acyl; L is selected fromthe group consisting of: a)
L=Cy-L'-WWerein Cy is Cl-Cl6 al kyl, am noal kyl,

hedi@eAckeleaaitdytioring Yitbad, kihineadr Wdine. 35 ar yl oxy or
heteroaryl any of which may be optionally substituted
one or nore substituents independently selected from

tANey|"gHs GLoGOdTSiak bof A groﬂﬁ referoad @gieaight ;ef)brﬁﬁéﬁ,ed -a(@Matic N@2qgcarbon
AP BAPRERY. 2 Rar i Py o e Ep oo RYETIEY by Coco

OMestsoa)tHeem;d ,notedetfmmpies | dfakkible biedight oy Ibomickanyd-Cs  alkyl

1t‘uer§? Ln% ugggrfébgl Q%? f\) )é}/dgp/lk Ox%glxx ‘?}Ltgy Eefc tﬂJt;% ot)ﬁﬁtyl hexyl, and

Xxya ter
ﬁbk@myloxy, alkynyloxy, cycl oal kyl oxy,
cycl oal kenyl oxy, heterocycloalkyloxy 5

het er ocycl oal kenyl oxy, gloxy, het er oar yl oxy,
aﬁdWinﬁlk(y| industesr b@ihylf@lnk@‘ lamiag yqa%q k(i)@l@@‘nmcamuga@ss specified.

Ygos aﬂ%n’ﬂﬁ"o“ ﬁ‘l@ﬂrlsaam N‘r@-aAlk?f@r&Rﬁ"lﬁXlkylarﬁW " AEANRQ —N(alkyl), group, in
afmth”fyblﬁyﬁ defevmﬂ ﬁ‘aawfw The %9(9%\9 wrefefafeﬁoaﬁ, 1Ce alkyl group.

-C(OORS, -COR5, -SH, -SR6, -OR6 and acyl L' is
sel ect ed fron1%8ﬁ %rou conS|st|n

VR g cuges BaT AP TORYRT O P D whERs Sneflgh.  Mono-

BBfaenisd ebnd SQRdup df ﬁdﬁm@nwnmmy di-sgledibedednsanytohe of formula
rﬁ ﬁ c€n5|sL 9 q E? ogen; =0; =S; -CN;, -NO2;

gal Y- whele pLis o dAPARFSE” and al kyl ani no: Wis

sel ect ed fromthe group consisting of a single bond,

%HEM(‘%’SS an %Ek%?%( @)5%(19 ﬁl(%ﬂjf{glg%g Aikyl ggg&épy\l@n@escnbed herein.

EXBrRIs QI(:{D)/LlNQWdEO@GetyI bd ber@gyll The\ilkyp growp s rietgrabiyya C&Ce alkyl
g"lo 15 al kyl, am noal kyl, heterocycl oal kyl,

ycloal kyl , aryI 20 aryloxy or heteroaryl any of
whi ch nmay be optlonally substituted one or nore

SAlRsHyI" %QQR)DE off W%Wtdeﬁo@@b@gfpﬁgﬂcf Hy@idarbéh §o!Eontaining at

consi'sting NC\)12 bCFSh '\ roforab]
leagirane ccﬂrtp@wcarbgp @gw? bo%g M\ymch Kay B%\ISWQ t'or branched preferably

having 2-14 carbon atoms, more preferably 2-12 carbon atoms, most preferably 2-6
carbon atoms, in the chain. The group may contain a plurality of double bonds in the
normal chain and the orientation about each is independently E or Z. Exemplary alkenyl
group include, but are not limited to, ethenyl and propenyl.

"Alkoxy" refers to an —O-alkyl group in which alky! is defined herein. Preferably the alkoxy
is a C1-Cealkoxy. Examples include, but are not limited to, methoxy and ethoxy.

"Alkenyloxy" refers to an -O- alkenyl 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-Cgalkynyloxy groups.
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hal oal kenyl , hal oal kynyl, heteroal kyl, cycl oal kyl,
cycl oal kenyl, heterocycl oal kyl, heterocycl oal kenyl
aryl, heteroaryl, hydroxy, 2% hydroxyal kyl, al koxy,
al koxyal kyl, al koxyaryl, al koxyheteroaryl,
alkenyloxy, al kynyl oxy, cycloalkyloxy,
cl oal kenyl oxy, heterqcycl oal oXxYy, . . .
f@wa%rpmyﬁﬁfﬁréﬁ@/%x? (O) =9'f<>6>993u¥ww%i=fb%éi‘x}|'So%aﬂef'”ed herein. The
okiylis phaéresipar l-al kidyl groapy ERdryidoxiglud@nmbuionot limited to,
noal kyl , aryl am no,

§“lﬂ O&K‘iﬂrglony'aﬂnﬁ)?}@ﬁw?%ﬁQﬁm aryl sul fonyl ,

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

30
O ORS,. -CORS, SH, - -
AT 16 -5k Ea TERRAIR KL by, e ot
akduplis prafdrblon andiyCdomkyd gtdupnEkdmplay by lsuliinybdroups mclgdr but not
t [ endently selected fromthe

SyERESpR R ARy pdgnencent 'y sel evted g

-CFS - OCF3, al kyl, al koxy, acylam no and al kyl am no;
3§lkM¥dlf§%ﬁerg%?§ &% fé(@@aﬁ@ﬁ%r? d?MRNrﬁéP\fbﬁkyﬂs'dggjeﬁrﬁFggaabove The alky!

sin
_g(g{L@Mrp@)*ably a@;@Qd\@Igggroup ﬁ(xg@yl@ @):ludg N{Jq:\sg)} @@d) to ngﬁulsulfonyl
ah'é@@ﬂ/rs g)il N(RtEO)-; 27 <c¢) L=Cy-(CH12)m W Wherein,

i s Cl-Cl5 al kyl, am' noal kyl, heterocycl oal kyl
cycloalkyl aryl, aryloxy or heteroaryl, any of

V‘Mkml §@3é/ gr*éﬁp epdrofal ddr&up&ﬂmlah higtchti @ﬁﬁjr@ffartﬁm oL containing a

&)gﬁ Lc% H'@ r fel brc])dn %ﬁg&gﬁh ln}/adsbel axg d fbrre? prga%g%%avmg from
maarb@‘l koims, aid@méferakaj/ |Qy12ybarbc|srala’@aisklylthe chain, preferably 2-6
hal, oal I \/

LotBB ATy e Bielt EXE R am RGeS Rk, nE B BBl sty and
argdynylthet er oaryl , hydroxy, hydroxyal kyl, al koxy
al koxyal kyl , alkoxyaryl, alkoxyheteroaryl
al kenyl oxy, to al kynyl ox cycl oal kyl oxy,
@léﬁa

éﬁﬁgyl@mnp@@qw&ygfeﬁetpm r@gqrﬁeyp@;y group in which alkylamino is as
hetisdosyed oal kenyl oxy, aryl oxy, heteroaryl oxy,
aryl al kyl, heteroaryl al kyl, arylal kyl oxy, am no,

al kyl am no, acyl am no, am noal kyl, aryl am no,
Sgbcfl&myl",refe?d tey bséétufréléw |or paﬂlwllyssdtur@féw monocychc or fused or spiro

%rg@yn@gl ga?@é‘g@e aprr%g_[% talmr‘@?grgr\ﬁgg ngq car%0 nsmpF nt such as
Toycl@pro@yl, ofclebuty cyddpentys ey siatieryl ahd tmiikd)@nigssoatjrerwise specified.
consi sting of a single bond, -0-, -S,

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 heterocycloalky!
substituents include pyrrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl, piperidyl, piperazyl,
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S(0)-, -S(0)2-, -N(R-, -C(ONR9)-, -S02N(R9) -,

N(RO)C(O -, N(R S2-, and -N(R9)-C(O-N(R70)-; 20 d)

L=L'-WL2 L' and L2 are the ¥ane or different and

i ndependently selected from C1-C5 al kyl, which may

be optionally substituted one or nore substituents

@gwepeng%gy )r/nozghlllgg\'e%-dfl%@ar omnteheérﬁgdgngzuao Conslgastl ngane and 14-

akdt@xpaneacyl am no, al kyl am no; 25 Wis sel ect ed from

t he group consisting of a single bond, -0-, -S-, -

S(O-, -S(O2-, --N(R9)-, -C(ONR-, -S02N(R9) -,

N{eR&D ScOpkenyN( BJeB0Rr a hetmnubyel RO ps G RIG)E- hut ROntaining at
e .the same or different and are

%ﬁ‘%%‘sﬁaﬁb %/ndsel ected fromH Cl1-C6 alkyl, C4-C9

cycl oal kyl, Ca-C9 heterocycl oal kyl, aryl, heteroaryl,

| | al kyl ; L : is . .
bbby e 000! RLIH i BBApOHY. e i s
betetogpdidalkyl  ants udllsd | meiedigs oere safbspieviarsdd dgschbashe Eggmplary
ADER iRl lafkyent s 'rc%@pend%mhé/ sel %E%y&rro%l%%yl (2-

consi St ng Cl-4 al k
&Y&FW@Q@T%&’DW@ Yccept abl e salt ther eof 35 As used
herein, the termunsubstituted neans that there is no
subst i t uent or that the onI substhuent S

H‘*ﬁﬁ?"@@l@ﬂ" retegs 1o gl pr blraé}g erkchapnaalin, propp H@?erably having from 2
td wpEhMens, MoaprReradly asioetomsNnkiné thas, ca\egcfrobkpemf which is a

art of a gro refers t trai ght or branc

BrPisREm SeRye Searbof: 50 dF eis o EP RIS ey ethers.
addoyitiary Bmd rtjpryefier abihys, GkylGatidead, kyd the fitest pref erably
Cl-C6 unless otherw se noted. Exanples of suitable

strai ght and branched Cl-C6 al kyl substituents

I'Argl’ adle grephgr partedf rydroum denotgsy(l) anzopppwyﬁubqﬂmmtrquocychc or

ﬁ%%ﬁg@g%chc érolpﬁc %a&%c%?ﬁé( krwg%gﬁ%té F §Y| %@ atJst that are all carbon)
diefdriktyly haningofroru 8l tedI8 atqres périrng. EXGWIWIQWﬁ@C‘Ude phenyl,
'\F’rﬂ aﬁndl\fhlé 'ﬁké‘u}ﬂx ) & QMBnaHyQuﬁétWé@Ebrﬂ&ly Wﬁ@d %lcycllc aromatic

i's as defijne
a%r a®6 owén yﬁ!@w Rjeedsnd 8 Cpr?é‘rf/fé?%! r %57@16'@%“51YWPUP are
alsey EbgetheAfo)’fb@ﬁTb RYclicl sﬂG&tWée&Joh aks hetfﬁbm?&oﬁdp%tf@ﬂlﬁd@n;& € indanyl.
% Iamnotl)m SS‘EEE 165a | am no
3 36T Bt ER B RE Lo ot SRR o reans

a group of fornmula

"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 Cqs 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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(aryl)2N where aryl is as defined herein "Aryl"

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

as described herein. Exanpl s of acyl include acetyl

and benzoyl. The aIkyI group is preferably a C1-C6

al kyl 20 group. Alkenyl as group or part of a
gﬁ&@f&aﬁ/ﬁn%ﬁ% t@rb aldnB rhmgéaoggl?@f&rb %r@rH ic eterocycle (ring
cont al | east e "car bon ou

andctwAi l@fhfef?é&y mavingt 2 di §ht eMbrragTemalr b"r‘QafC@'?ta'B'PQ O”e or more
h@ktdieonts 444 hon r@‘t@%d $1§Dfr§p|95ﬂ %%F@P}I)éugst&%n%aiha@db furyl,

atons, nost prefer abI 2-6 carbon atons,
dHenivh. pyriele. @y@ggeﬁ%ﬁz@@n{h&ﬁzg!ea o?sq:zg}eamy{uyn%f pyamee isoxazolyl,

boRrdse | ifudid)BenAMRbamle, shphaji@nd the orientation about
each is independently E or Z. Exenplary al kenyl

group include, but are not limted to, ethenyl and
F’H@t@ﬁﬂb&/ﬁaikyl" Alelsaxy hete@bBI-Skyl groap i whiel tiy hetgioatyparidnalkyl moieties

3 P e iRy T Bra T agen AT e GBI moiety.
|Exeinblad He@roampdiko groupsidcledemyxiglyimeth@l kenyl oxy" refers
to an -0- al kenyl group in which al kenyl is as

defined herein. Preferred al kenyl oxy groups are
Clevmadluyérasl @xgyougroesus . urBSs "oiekying lspecjfiedr ef elighatio hydrocarbon

@'M&%’n e)?ﬁeér)gtpa Odh'? Waﬁﬁealhgwﬂq té § cgr%orqg{o'nrﬁthe chain, more

@1@1‘@@&/@&9&@@@&%@ m@hw! etmal r@m@yb(arpmmrw isqpEgoglh §r butyl (n-
yj’:\rgob&;%@qeqaﬂl . .group in which alkyl is as

|ned erein The al kyl group is preferably a
Cl C6 al kyl group. Exanples include, but not limted

th@ Fomﬂi%t NeXWEPEPAMEIm A Ia80 G@ﬂh‘ﬁ@%ub%@ﬁé'of c&npounds within Formula

| sul finyl" means. a -S(O ou
Ak ipre i shavinyar paraHmdasFe B Yithi f.%@uem i, there are
RuBdieraM Nosﬂnoﬁ%él-alctﬁe al dcyd-, @formpng ;E)S&ifmé af yach of Formulae |, la, and
imte

| sul f
ﬁ%ﬁ%}% gfu? :tq%wrg%{ﬁgdp @Etﬁ%ngeaf ?f’ WCIdlC xﬂplﬁgylaéap? 8P thfe nhg positions.
rdfse addit andiety S04) De apriyidiedgbp it i nah |hmhecaltdqgroups @staining, a

AR gE%gV?Sanmﬁva@XMf sydPal P, W HRIREBPLYA provide the

I"es
tamdn:emhytysurl fsunylembadmeetsm}ﬂbmcﬁmnylety mAyw,@nWaCb@ fp the ring

%{/%H& fAF ugﬁgﬁ alRllefd W&cﬂ%@n§H§-rbramet 'd? an alkenyl Proup such

rocar p containing a carbon-carbon tri
s naHz@id- mf@wdmyt% fertattaphgrant efthepddie W@@quf%ff@r%mny 6-ring
Vitighg from 15 2-14 carbon atons, nore preferably
-12 carbon atons in the chain, preferably 2-6 carbon
atons in the chain. Exenplary structures include, but
Noik uhddrstb&bthbiainclededyimite famnitl ofmbmpwmb of Formula | are isomeric forms

drllc&ﬁ%\lg %%@a%?%%p{yfaw? Wﬁér‘; St’tagl oanqlerg alﬁ g%cr)nmgt%&a ?go%%pél#nw "E" or
"Z" configurational isomer or a mixture of E and Z isomers. 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 /or 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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20 defined above. "Cycloal kyl" refers to a saturated
or partially saturated, nonocyclic or fused or spiro
pol ycyclic, carbocycle prefebably containing from3
to 9 carbons per ring, such as cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl and the Iike,

unl ess otherMAse sp eC|f|ed 25 The abo

di sc
BRCEPRYY. HL Iy isoRIA0FY Shisela't RS G gl BRY gt el a5
URSIvakdefbrmidOsT tiheOdtMpo0fidsO TR, esdhTsimutaiatitgss catmburais having the

th I

Keksgresroctipy e o hePEr s yrtasdr o Pruny

and al kyl ester substituents and the Iike. 30 _
\%Oég t?q%l kyI ;arl}{?lé%rgils om%ﬁ 8%’1%?%Flt|9€ahbxb l%'gi}ﬁiﬂ: a&é'n%ugf {hB various
embdudioasts ynoilds ohairlmedeutlEadle mptt@t@,blemaﬁ@ oyeinegs| &y aﬂw@metabohtes

I,

31 S8 3l 2o S OBEREH, BEL GNP QRB IR |

"Het er ocycl oal kyP" refers to a ring containing from

aﬁn ftgﬁr?t"Pﬁé?ﬁaéb%ﬁ@J 19%9&113 %Eﬁs@qfetfefsofﬂ §§tsnih¥af QASA the desired

oxygen, refera %/ roml 3 het er oat ons
Eamloai mgtivity quféf: etteejdentifigeh @mmén% ASADIBFIEEE %chut'ca“y

%E@é‘p?erb%blalﬁd"'a@d?hoﬁ BRIEDERE hasEXAIM0R SsaRb. SUItJb@@'pﬁarmaceutlcally
het erocycl oal kyl substituents include g
%rqr%%red from an

{BEEaPLANFI AR @ndgi/ ion galtsrof FpRPBRdSI fo*iﬂ”ﬁh*w

mdﬁﬁnﬁszé(:ﬁd,orfﬁ@m dn&ﬂéa%l&yéﬂdo Exa’rﬁtﬂé’d of sU@Y lﬂé‘rgémdﬂ@mds are hydrochlornc
aza - gxaze

Sl SFLES B EEP OB DSy 27 BPL of qoigos rdm Glphat
h@&lmlpwm a,@hieyct taserclysier cdnmd(ylabambsmmmcmm ni pgasit acids,

reé?raags PP W%F%%"FB?"B‘&%, @Fqul Rr’c??:%ﬁ %%58%9 whcalgjm#m% lacﬁc malic,

hartagicocyre] dahicl rmh&jc ablky | SuMIet awsulﬁm@ &xnt@h{@\nhgungqoyutlcauy
%%gﬁcpﬁégpe ?z?e%ﬁr% ?fﬂé:o;ﬁoeﬁéé%fqiﬁr%glé 3lik¥lde HhQHIRS salts made

tetrah
ﬂ@ﬂ'ﬁhymrmdmﬂbmt@aﬁvm)mmwm w@wérwnwm ap@Figp.sandproanic

%aﬁst rrr@d? Mtom %Fgahfc%ﬁ‘s@?%u@@%‘sncr@hﬂ%y | ik PR fngirgdlive. Other
havi n rom2 “to 14 carbons, nore preferably 2 to

10
@P@ﬁﬂ’e‘ﬁ not hEodTai #Rlts o e O@Wé‘”bfs%l cafegray satS Slich as
h&Fﬁﬁéﬂ%ﬂ%&ﬁ]n@%ﬁl@%uﬁﬁ@@c@ adlitiod NehitdN. suﬁxaﬁ'ﬁdaﬁg With glycme and
het eroal kyl s | ncI ude al k et he{ | %ﬁ% aﬁ]{ar% 3} cound in
Egitiner AV HIORY| NaRF1ER, ona néwa%eu C@m@gcep e Fres
"RYmihgtoras PHar@fa@éUﬁc&quMEés aBthaEgilony Madie robiskingi Go. aBaston, PA

1%%9@,39?{ l% E S {stlaa% @5‘?% gi%tﬁsléhrfdrelrsggod blyl{ﬁ’o%g skllled in the art that
hhe/lmr@tme ol oS agdnéd ararsaltainby e)asrtlgtxh])‘erergpys@ma@pnypolymorphxc

T8t S 8 PRl W BY OB Bl ik an

(ﬁp'et}ifieairfomplﬂaeonal ly subst itut ed partially saturated
bi cyclic aromatic

"Prodrug" means a compound which is convertible in vivo by metabolic means (e.g. by
hydrolysis, reduction or oxidation) to a compound of formula I. 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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carbocyclic noiety in which a phenyl and a C5_7
cycl oal kyl or C5_7 cycl oal kenyl group are fused
together to forma cyclic stfucture, such as
tetrahydronapht hyl, indenyl or indenyl. The aryl
group may be substituted by one or nore substituent

0 e, BN TR Sy YL S5tk B60HB o

despdunded forﬁ&l%nnldoafaym@r ¥ babgnyrbugmay }bs domedrtiodkeby hydrolysis in

Qﬁg%lt@# Rl rgq,le;%ﬁll r(]%%g]wl Wi Dby a?‘e' g?sé%é J9E 2B by F. 4.
pheeweigarsbyg destr Reds:3F3, eﬂé?)r ed ar yl aI kyI groups

contains a C1_5 alkyl noiety. Exenplary 30 aryl al kyl
groups include benzyl, phenethyl and

rapsibie eDAGantitngl agehi©jreluda thoes havingramd 680 vatueoptlivdherl 1¢sp.
substituted non-aromatic nonocyclic or nmulticyclic

ring systemcontaining at |east one carbon-carbon
dootiistrabionef canmgowde fwéthimbTopmilay tmiuriangreas be b aprpebha accepted
M SEB fcﬂeerntéréj% ﬁir‘%ﬂ@l alch zf@&%lcé/rcxlebt , BV@/ %QJer%FbYladmlmstratton
rings 1 nclude cyclopenteny cycl ohexeny

Syel @shgﬁcgﬁqyeousm@ar@wp@mm@wwoug =0 pj\tﬁﬁeyn}géroutes Injection can

SERBIuL LHi& dof¥anPBentBfmifldH: fifustrPBid delﬁ‘é‘éonﬁfogh’cpﬁ typiohlly included
‘Heteroaryll refers to a nongcycli c,

f
rjjbﬁ 9@@pp@tlcaély aresPlablerrarfrier grcfylgerg a(\g i”r?é‘ anaupwfme@t o deliver to

e foatial ¥ th@&ﬂ)é"@caﬂy%ﬁe@tw@ aeshen drerAtdnotiin@@ts the inhibitor
Contalnln

et eroat ons  sel ecte
GOBRGITS) Moy SR dPUmPy ISR (Y PiRlIAIBY s, oo
fedhoghous tdirh\cbrenwénto}awn’famb@ls pyrazole, triazole,
t hi azol e, oxazole, pyridine, pyrimdine, isoxazolyl,
5 pyrazine, indole, benzim dazole, and the |ike.
"THet ferodithelapeliydalymediediva dnatuet’ oarr Stherapeyit agnaoly isnan amount

\@Ufﬂglgntt Qeef*eg{ %E%EM OlaggSll%h kc}ﬁlu I0eElis€%n %@tk\ésamount can be

ousl rre het er oar
@ﬁmupger@@m@erpr@qr@mmgtrﬁpns A e_f{eytlve ep_:ags_uﬁblp é)fpy:ally sufficient to

halige Oah xbélte%f b O PR rsh NGdWElRieRY filebrbgrBisinlof thbQisease state.

Lower al kyl” "as a group means unl ess ot herw se
specified, an aliphatic hydrocarbon group which may

e u§hgz ﬂie%?np@ﬁndéro?ﬂféqlﬂ%nh&ﬁ/ tHeg can b@ aﬁmm%féaétﬂmadnvﬂlﬁrm & mode

the chain, nore fer abl q% %gbons such as lat

%‘W?ﬁake%tﬂ}?ﬂompﬁﬁ‘ @avepflb o(é”)ﬁ lpd ind ?)'aglgwr)ep?ﬂng ormulations

:g:ldh )fb?c(llghlseléldt YHe, ;lz)rbﬁegbﬂdtnybnﬁrmbw bi anmmtgumdn) depibding) upon the
or a S._we

eane el ereire R ReR L RO e PossP g OB p hted. e siage

s thencoadibentol e itkzetanl @ndr oty rslpené nircutistahcas. t\We sefei thg reader to

?%& g%rEth\%Fn?aézg[}t%al §cli'e91%£§ tl#*t’ @(9 ich, PI%I?H E’utﬁ%?gﬁé %Ogéor further

I ONs. eac
linfodngatiomnd | b, there |s a requirenent for attachnent
of an acidic noiety at one of the ring positions.

The compounds of the present invention can be administered alone or in the form of a
pharmaceutical composition in combination with a pharmaceutically acceptable carrier,
diluent or excipient. The compounds of the invention, while 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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20 This acidic noiety may be provided by but is not
limted to groups containing, a hydroxamc acid or
salt derivatives of such aci 8¢ whi ch when hydr ol yzed
woul d provide the acidic noiety. In some enbodi ments
the acidic noiety may be attached to the ring

BRSO R AP U6 B B s mpostns
Rihehedre éatmpasidt depasdifgon &tet deshek modebf ateinatdtdne As such in a
iti
Wé‘gs oog nieﬂ? tée Fé%ae dﬁdeﬂ@c%%éﬁc%v%§ é ﬂ%ﬁnaéeh%dgﬁ omposition
cufcluémlgmﬂompburaﬁr@‘ Fogaie () @WGfQJPh%maCFeﬁmadﬂngptab'e camer diluent or
r f ANeE art.
LR T PSR AP E al  ARS  o
isonmer or a mxture of E and Z isoners. It is also
uhdesspands bhiae ivertien 3tyibeased bcadnomistsres ure bonatsnation with one or

di ast apti o nd .. tri J

S SR (SRR o PP PRE o LERC AT g
protethyred Hese sgigiehyl, eddmfhenahﬁ for tthe Sorsbmerft ¢fhthe disorder/diseases
?T?Jmi%é%d%eoéorﬁ&ﬁer% 35BS g&jmﬁg{é%%' il Be ds%rﬁ?f)ﬂm’ﬁffét;%ﬁ of separate

e Stereol'soners, or m xtures of
éwrmutartmserfsdram@te/recmn de;wsate fasouietians tbﬁa dompaendssf Hglirvention may
t reof are
B A AR e G B e el o
matter descri bed and clalned 32 Additionally,

@\%Mc@uﬂcaﬁ Scohﬁbﬁﬂ:ﬁ‘@d of Ghi8OYRERtioWh edre pé‘rléﬁﬂefaq? ap)edtion comprise
sol vated as wel unsol vated forns of th

@amﬁ%a”waa@ptaeac Feflar AHEAUY 95| TRIERISCUtrsBliiens: dispersions.

RayidAgioh r dnﬂﬂ’d@h@tﬁjv@tl r 44C bHdfile, pdesucbrnrgcéri?.muhon into sterile
as the non-hydrate

hy d
R
lmhadniebmmgarmjertmsermé sbhmtyar vedirdes isciipediaten ethanaicpalaés (such

%g?g{lxr}:gpoﬁeqtrl @?ﬁl geﬁgf:%gﬁl @kposfu r@rtRQW%S an@@gltable mixtures
plhmecvfamtabtead;llsy(swc@pla/gl@ ), saldt |gjedfablg Weganic esters such as ethyl
Wﬁta?ebob}og%sﬁwd-[p 1) Sah %Ftrﬁganf ﬁﬂéd*%%hﬁ@ by th%%@@f %Qatﬁﬂg materials

ers to sall retain the desired 10
[suoh @gi leaithinadei et paistenenpe abéiveraddiast partigy size in the case of
GRTRRIALSNd BPthel BE btidfragh@s maceut i cal |y acceptabl e
aci d addi tnl og seal ts ang base addition salts. Suitable
pharmaceutical Iy acceptable acid addition salts of

%@P@@&ﬂﬁosﬂ%nfﬁamls@ ¢onfEmy adj6évapiseqieh ed ;frésamaave wetting agents,
i nor gani ¢

V'H%F@%ﬁ? Cangcdilsagrsg?p eagﬁ@trag ?qalweat?qn 3 ‘the, a?a*;?)ﬁ of mlcrgoraamsms
p'hm/Sb@ cunsm@mydme Amlusnmr bfavaioos gaatlbacteaall gl aﬁi;iur‘;gel agents, for
Seg%xglﬁltggs%rfap c%rl HRUA n'oF h%é %Q%ddp@ glstgee iRE. ofﬂ'arﬁéf also be
Giegt&mter: tadiclige |scﬁ!o¢mr]ag@gs @ﬂch/vlas (ﬁuga’pescpctwmc@lon%eqqdcthe like.
ngﬂghg%'a'z}%so@ﬁb%cdf L mjtegﬂaylg %#\é%ac&ltuh'&%}hcma)l @&Br‘oﬁ?ht about by the

umaric, maleic
Sulfsinmi of agents thatietay rapa;orptsu@tj%{msaltﬁwawamﬂﬁera?% gpd gelatin.
accept abl e base addition salts of conpounds of

Formula | include netallic salts nade
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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fromlithium sodium potassium magnesium calcium

al um nium and zinc, and organic 20 salts nmade from
organi ¢ bases such as choliné diethanol am ne,

nor phol i ne. Qther exanples of organic salts are:
amoni um salts, quaternary salts such as

Tﬁg g Sabg%tjf){mul%%{\%crgqs@e st%rlllzegj'n g)? ega(r:nlaf e %d qn‘trak d’tgth 0%8% 3 bacterial-
irethioingatiieon oorbyptmorparemg istegilizing axgereet iabthe faht sf @mﬂle solid

%gghc%égﬂ? :tt%ﬁ cﬁﬁi@c{i@s{g E P%’rgr %? Q'{eg‘g?{ate‘?%' Eﬁ&eéeme injectable

189Qm just pripidlo gase of agents that are solids, it is
understood by those skilled in the art that the
I nventive conpounds, agents and salts may exist in
Folid dpsage TermpSeraerpli arnipistrasien istyEe prsUles ofehigts. aills, pepders, and
whirlRsan® shdu s%t&'%@ség‘é f@r‘ﬁws\’\ﬁtﬁehédﬂvé BESRAPS Rlxel MRh at least one

present invention and specified formul ae.

30
sl BT8GR 250 GRS S HBISA TIPS EBAS 89T lralerpr dicalcium

\phgphlte iRk fill6rs e adXgentiers Bsuclk s M@i’(f!@' )é@to§e sucrose, glucose,
reduction or. oxidati obrll%ﬂﬁto a compo und o

et Sk 8 & Pegtely or 2 compmGPrap Relceluiose
fatyirmatdsa gelatignayvinyPgrralidbryeg raaxike, garaiu pcaty ddehumectants such as

GRREEL LO Eabund 1R08 P o pohc e SFroPBiEietq gy tapioce
stanthaialginfigadd, lvgdhio xiidatey; aogh sodime cirbonade anypbletion retarding agents
%gﬁ% %st afflﬁ: O)te{bscg ?ﬁ’on Acil&%@to?fsu{cﬁ at Eueﬁerﬁ&g aﬁ:%omum compounds, g)

g\(@(t;ttagnmegt;s sfiabnas, atoe@xamalee@etgg alcohol and glycerol monostearate, h)
%Ecﬂ%&l}rﬁ:{"éuéﬁ' Sé)tﬂlmé%q}é)ﬁﬁﬁwklgfaérﬁs ) 1@feditsS @l @Sas talc, calcium
I set ni onat es, I -p-toluoyltar

rﬁetaf?éehe@ggr}gﬁlgﬁta@t@grateetng%§giuqztbyﬁ@‘}eagl§gols sodium lauryl sulfate, and

benz b esditRhANAE @8se &&&EMS@Q%t@BQ@%S@Sthe %%sage form may also
cycl ohexyl sul phamat es and qui nat es, anot

ERARPAESU ﬁ”r@sﬁg@‘i‘tsprodr ug of a conpound of for mul a |
containing a carboxy group may be convertible by

rolysis in, viv the arent nol . (EX S
%9% %P%qf@g%m%riypem aé)gan?pg)oé(a B?/ lers Ig so’r‘?l r‘r"% Eard-ﬂlled
lgeiatimedpaules Dsing sidateabipieite ais Jab®'s8 6OmilKLARE) as BelPasisghmelecular

cl ude those having an | C50
va% E)%kf@ttg}letn @gc:(ﬁ?g@%tﬁe'l%dm ni strati on of conpounds
wi thin Fornula | to humans can be by any of the

Fhe %thed?)saé@fgﬁﬁs cff‘t’ébl&@td?a{g@les %Q;g%u%'ssﬁnfsagﬁd) &H@caﬁsbe prepared

oral or recta parenter adm nirstrati on
b reoalings e @h%lﬁe%'e'% as |en19rl<aﬁ@ﬁ§egﬁ and ofher @%@@%\M@l 'ﬁ\%}’” in the

ioRLiREEUHRI fofRuEHRS art! mhgywa?%pﬁ&ialty E&teﬁpbb’aﬁ:lfﬂﬁg ¥éeéhts and can
constant or intermttent usi on

Abib6ha crrerasiisn &t ingy reikast H@CPC“Yeﬁ“%fe?iﬁﬁtshﬁ@lél?t peggrgafially. in
ACEHRAPAIE of Wi irfdstigd] tﬁﬂct t@ntnaamnlandalay@mtanter Examples of
sufféﬁlent to

AR PPt g}"‘séﬁmdfzt gg uaetqslgcgu%erpo\{}g}ein%a%bstances and waxes.

enbodi nents the inhibitor conpound may be

€ é %Fr%d r a{jyfo r%xrle ef%%tlx)god’ls%nlgu?éﬁ (the gortt{?o[ll'ngé ¥an be incorporated into

pro e el
slow release or targeted delivery systems such as polymer matrices, 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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15 cancerous tunors, than to normal cells. The term
"therapeutically effective anount” or "therapeutic
amount” is an amount sufficbent to effect beneficial
or desired clinical results. An effective anount can
be admnistered in one or nore adm nistrations. An
effective anmount is typically sufficient to 20
palliate, aneliorate, stabilize, reverse, slow or
@eiu@y dobeRyeP FOGE eﬁ>$i @nal afdniitiratibrs ﬁﬁ(SL&jeStpaémacedtlnallys labgeptable
conmpounds o i nvention the
SAishST PBtEen Hr S&ER?"FBP% Silfio qad “HrEh heagdlon g the actve
compavnds, the tkﬂucadidsa@é rmOmay sknthih éartidiiudnieecambondyf used in the art
ggpngs;hog%ﬁ%lﬁgglggv#a er mﬂﬁlle% 0 I{sggo% ll&mﬁgbgﬁé aﬁ%%n@%i@&géuch as
péyt Blcohahr isainepyheltceldl sethyis:adfonatheefbyinqmt@m bgema@tcétpl benzyl
eq ki , e e
SRR Broby R, B0t pEEBAE ayopZ aPleBFEforlimisESois (i partcur,
cpitangesst agwesdnuie cpiaf egerinh eO’Wéad@ﬁtOf o0 anRe AFsAGEORYS). glycerol,
C ' MBCdbters of sorbitan, and
@Eﬁ"?@ﬁ’?ﬁ%@c@’”@ 9[%(}}é ﬁﬁll’gPé%&)Jr&? lﬁ?rnb ?E}% gr mation. 30
THEUES HfigRMhds of the present invention can be
adm ni stered alone or in the formof a
phar maceut i cal conposition in con‘g E h i
&eaadﬁ%@smdrh@a ;V‘ea%'é’ﬁf“%?‘@”éefﬁ? PEP IHC%F@%M%“*%?UC as wetting
ex6htd] cdlsifyildendcaRpaHIng:igoits tdheete Mg Mavaing, anbipkguming agents.
effective thenselves, are typically fornul ated and
adm nistered in the formof their pharmaceutically
auegpisabl, én agiitioh so tis athesempoumis, rasyecaniapi sapdngingmgents as, for

S l.e, I asi | r ] y
SAORUE, P By i BAAL. AR BB 5K 356 et
typbowthljneuseatulose, t einfigem ohetgtydiondeeurantalte, agar-agar, and

Jit : [ re formul ated depending on the
ggg&%éé]b e'x%j}lgga{@%cﬁl stration. As such in a further
enbodi nent the present invention provides a

Mp%ﬁﬁﬁtfbrcéktap&r%@ﬁxbﬁ APnistrdtieh drb @ﬁfe?abﬁ&!ﬂ@@éman&fwhsch can

Forrmula (1) pharmaceutically accep

G&r preedred diy eihe bp erReends ghihis W@nwnw&.swt% ngp-gritating
@k@@iéﬁt@cbrloarrﬁ%nﬁﬁ;hsas\/\@icba ko0 B pbl?eth;h@eaglycol Bhe suppository wax

ounds. of the inventi
SRFPYATS Sl o< L BIaAR POt PRl SeS Gpetaiygs, and therefore melt i
alekdietiumnabvaginal gavitg pnd kidasathe aclhercomherrdpeut i ¢ dr ugs
or HDAC inhi bitor drugs and/or procedures (e.g.
surgery, radiotherapy) for the treatnent of the
dicsegatiermsiios bakelsadirinistetion ofrrechmpPhied efdhip drventios iedludelpewders,
%‘g%g Ss%)l%g n\tﬁgﬁt@ %nﬁ HFBhR ']?-Heaéc'tl\%"c&ﬁpduﬂd SCRREQURder sterile

orrru mnistered I n separae
fcgnmnatwtshg Rheenasewisalin aecepieble earian asht Jynnapdgd prrservatives,

%@ﬂé@l&tpﬁfp@ﬂan%qwmm&aé @FeqSi mul taneously with the
ot her drug (s). Pharmaceutlcal cornpositions of this

i nvention for parenteral injection conprise 15

phaefEpee H&da@é‘bﬁl%e%ﬁd&f&m goct @01 toE30B GLESH Kilddffam of body weight
nongla u or%sre prefeurFeldoc}gsége WIT? Be in tke range from 0.1 to 100 mg per kilogram of
body weight per day, more 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.



10

15

20

25

30

35

suspensions or enulsions as well as sterile powders
for reconstitution into sterile injectable solutions
or dispersions just prior to’use. Exanpl es of
sui t abl e aqueous and nonaqueous carriers, diluents,
sol vents or vehicles include water, ethanol pol yol s

g\qu%%qus ngb%’(ﬁ::[‘ﬁ%: R pouﬁﬁ 23?6? ﬁ\fﬂ%gé meﬁ ¥ gt hsélgelrn]ﬁblt histone

tibeﬁfe@ﬁses Vg ednairhaicoddigty (& uchisiase déacetylase Ickn bandeasured using
{ t .
BRI ) 515D, R 1 1SR Toron o
ahéwa;cg 0996cHRL UOY. riatoertalaleswbosrmehtsamelm‘;&tfbrterﬂe@cetwse inhibitor
n@&a&?*vl?ﬁ §MG§cegfthet &‘ﬁv:ﬁgﬁ E{oFeeiﬂarpgﬁet kWA Hisk @ d'chett%e in the

I sper st ons use O sur acta
2@' Theaes @b%m@ownmts tmwmrgcﬂe@@mmﬁennla@ of {régieds gmtﬁﬂduces

dﬁﬁ/ed'f:f)?édo?ﬁﬁwanwséﬂe' mgoﬁé?@égcétylaséa%” %Wb%@@%@AC 3 or

Sin ents. Prevention of the action of

HlDé\ﬁo%w ish belaRos tﬁaQ}aS@é HEupRmsy [Ren Buiteich-didh ghaloBiochem. J.,

%ag,1 msm@rktzb@sapt@nbal prame@rhtswfnu mbetawmmér@ rare those that
exanp par aben, chl orobut anol, phenol sorbic

Maqth\@fh ,qgg reﬂtfcentémy ativly ¢fed lb%@]er gﬁcgty{aée Iwmhuaemvolved in
hﬁw‘i&ri@élrhﬁlsaﬁﬁtmrﬁsé UEMpAMmdS UERI e, usead Ifdﬂﬁe@hhg)prloﬁferatlwl diseases.

bHaTReD Eliehdare BPAFALY BESHPo sg e aisin: e fsce! Sndlor any
msztme@ I’ps@flam eintl Srettbadsisd e‘lhaym@lnsm pirmnsuetayase particularly
P AR 001203 P o, HogHERL A o
carwer, ferdteedoi néak casbew\mr @helas@stm:rr anarbgm eghcdel| inveddjtion, the
Wéﬁtﬁ/%ﬂﬁ?&ﬂd?%@? 8!?_365@51 fgﬁFe% @ea:‘pr]p lfbr%ﬁ\% §E3ise s r%?%ctory to

m Cr os nj ecta ormul ati1 ons can
ﬁteetrqatmqré dvith farer @anﬁh@apww iang faittieating hpetpifesative condition

Q@&i&rlé@&mxa@%@hé&@geste,lnb&.@r or by incorporating
sterilizing agents in the formof sterile solid
conpositions that can be dissolved or dispersed in

Abi8itidrlaBy WerhIunes 0103151 %ncﬁﬁs%ﬁiﬂo@mieﬁis&ﬁc@bé@ herﬁﬂdhéyﬂbe useful for
just prior to use. Sol i d dosa s for

el A BT P RSt DS i B AL ap BE&5eS B pmmune sy
grwderss, and granules. In such solid dosage forns,

the active conpound is mxed with at |east one

i nert, pharnaceutically acceptabl e excipient or

dhe rdiserdes U prefesabdyo sdlented from ahe goup dioosistmg Ly cancer, inflammatory
8F8§S%E n%/q?qﬁll{ngﬁe a&/gtgllglr {Jl)lggeréergr ?Xtrt%ﬂlgw%gfﬁ %Hﬁﬁisa§ystemi8 lupus
Shittieaiatosse) opngl@ijrmnﬁd@a@loy@ﬁphlaasdlsepgq}s eHosRHS | é'seases diabetes,

GEoPMIHEES LML dhHnRSEhd adkdh&@b en&ﬁtﬁv@tduﬂaase like Huntington’s
pol yvin Ipyrrolldone sucrose, and acaci a,

HisAase: Antkyiseys [isgase, QFSWP@?Q?I of @rva(ylt@?q?t @Hr Q{%pgﬂys diseases like

AGRBL BackHahariS/irAOAECctRGAT In efh@ih@r‘ sHddeiandnd thatoisordePisat woliferative
or ta ioca starch, alginic acid, certain silicates,

4138"%€6di um carbonate, e) sol ution retarding agents

The histone deacetylase inhibitors of the invention have significant antiproliferative effects
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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such as paraffin, f) absorption accelerators such as
quat ernary ammoni um conpounds, g) |5 wetting agents
such as, for exanple, cetyl &atcohol and glycerol
nonost earate, h) absorbents such as kaolin and
bentonite clay, and i) lubricants such as talc,

t LUm s | : .
TR0 HE S GEGRYE P OSoM PLRRE Srp bty o e
mpmpwr@!s of ﬁeree\@fod!MmtStihdewg@ mfde@dm thedgljowingbemgles, but the
|
BABFA oo 8, B°0RRAL L BRCAL BBciGORE B8 ey vt
t%?érqmyméiﬂ% Weotberphenptsd ohdher varogp seipdigismnis. i9d example the

Q%tﬂéé‘lé b n%ﬂ-ex&ﬁﬂ)lrﬂ&d PorfiaRadY @8y b’e?éd?;ges%ﬂtﬂ\lﬂ p@ﬂb‘%@d Wh@dlflcatlons
| actose or m |k sugar as wel mol ecul ar

PR tﬁatoy@ﬁﬁgﬂdéﬁ@eg@wa By abRioRTiRiel pRiectnggniefigrng groups, by

%ﬁbhgﬁhg‘i@%ﬂﬁﬁsﬁ t@ﬁl@&ea@ént& Avetis the(B’rtaGrecfS&naI@@Qﬁ&tln@ﬁmodmcatlons of
pills can be prepared. with co

Rtapioh gitiodt, et & wiale PRIRHENFHGS i sepErghesk can be found
GrO&TWhGﬁeeW@’HPr&IaWQ Grougshia Orfgbeic @ﬁtﬂém chn Wiley & Sons, 1981.

art e oton ly contain. :

BB e srpions ReeBain Rr & Baowty AP Bl b regponized as
thiagitig tipydivatili} feasrepdring othet congpolimdyrof tHeamtidus)entobiynentsr
preferentially, in a certain part of the intestinal
tract, optionally, in a delayed manner. Exanpl es of
Fagerie dshifrl dorcynthesizitg omspanhis may e obleinad ed piepekddecording to

es and waxes. |f desired, and for
Qgérhéﬂg%éf‘ggw\%hglggt ribution, the conpounds can be
incorporated into slowrelease or targeted delivery

Sy %ﬁ@@ﬁan%ﬂé‘shd&%nlﬂe‘al NI, RS | RSwisd liRRaRAESY téﬁt%ratures in the
m crospheres, 35 The active conpounds can al so in

irlerbersieapeitnaed FesreRs Gaisisar rpds and T eeA 44 S5y by weigh,

nRlees Phichtb& oRBON®- ment i oned exci pients. 36 Liquid
dosage forns for oral adm nistration include

pharmaceutically acceptable emulsions, solutions,
SEP@ ShonSmateNlsipsd ehet rehdexisrviere burciadddl fromotmmetdiet suppliers,

35t A AR IR Gatipeich Tabie S e piorf haEifpd wihout futher
sudficaton, ttﬂﬂessxamtpdarmsewamémated offetehydrofuvemnt ¢THF) and  N,N-
X coﬁ}l HfdnGe tvt?ér oefgéh ﬁ) AenSHelreasal b%ttﬁé’ lind used as

I Ssoprop car bonat e, ¥
aeasivat Al obapty IWeéﬂ Mﬁ%ﬂ by Ltsémzepqndarﬁ anetings én the pBpyles atherwise
Hiedg. 1, 3-butylene glycol, dinethyl formam de, oils
(in particular, cottonseed, groundnut, corn, germ
olive, castor, and sesane oils), glycerol,

trek rr@é%ﬂ&fscéfe%f'thl bdbw dlefeOftormdal et ydsene p@%ﬂﬁ@ bSnitedy@n, argon

f [ r f r bitan
to?té\}n\éél Cry%getggee a a(r)nblesnto tetr)npte%ture ?un(?ess therwnse staef‘ed in anhydrous

solvents, and the reaction flasks are fitted with rubber septa for the introduction of
substrates and reagents via syringe. Glassware was oven-dried and/or heat-dried.
Analytical thin-layer chromatography was performed on glass-backed silica gel 60 F 254
plates (E Merck (0.25 mm)) and eluted with the appropriate solvent ratios (v/v). The
reactions were assayed by TLC and terminated as judged by the consumption of starting

material.

The TLC plates were visualized by UV absorption or with a p-anisaldehyde spray reagent
or a phosphomolybdic acid reagent (Aldrich Chemical, 20wt% in ethanol) which was
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Besides inert diluents, the oral conpositions can
al so include adjuvants such as wetting agents,
enul si fying and suspendi ng a@%nts, sweet eni ng,
flavoring, and perfum ng agents. 15 Suspensions, in
addition to the active conpounds may contain

g ent r
| clive gg&@\l he%? oA b s?eﬁm%%ﬁm IO(??I(Q EZWQ%%L %&el?éjglﬁgany done by
slowing dire wpmvoiumn @Mbqu/setaalidnl mveoem @xtepstion solvent and then

Wagm 'vs}rlmtﬁ@ﬁr@ QH 9L E80s Qﬂﬂl&ﬁ’{‘%ﬁgz 5@%‘?& Fsthe o@ﬂ% extraction
trag h, m xtures thereo ositions for
W@‘QWQI(UT&SS@Q{GMﬁ indicate i Pt Polvioas wefsrdspapuasiaghydrous sodium

SUPROSHd: & fistiodhina Rv&RRatioR 8f RE ‘é‘&@e‘n@éjw@’uﬂbﬂeﬂ&eh Reessure on a
conpounds of this invention wth suitable

ROAYieVAROraien aRg noted @ splksftisregiovedip vagiesk 1@%@9'% EepRiography
sthitedral, L@y etinm. ene wby 780 wad @H&Rﬁﬁil @smfgyEch grade flash

whi ch olid at room erature hut

B0 Se1dREET i s e e G el i of g P g APy unless
vsa@rvmed ski@di tHydagehdlyelsease dbie antisl pesaoapmiivatkd @5Sat ambient

%e forms for topical adm nistration of a conpound
8#”? Ps invention include powders, patches, sprays,
oi ntnments and inhalants. The active conpound Is mxed
lﬂj{q@ﬂ}l{a sfg?& L §as GROHLE él? g%rmﬁetr m&ﬁuﬁgrﬂr rﬁ Etcfdol MHz, and "*C-
acceptabl'é carrier an
DR epesira gvas pec@mldlfwata@ngﬂm tﬁﬁ) IHtelx, f‘ﬂ‘é‘% rseeptnaraéel ob‘teoecAas CDCls

%g@ﬁ&%r Peg r@é%sﬁg%? m'éor}gb@lcﬁof%(‘g? F]H‘er «%f@ré’#&@ ‘éEanQar@ Y7 b@ ppm and

ody wel ght .
BY &P @prnéer a8 fend 48eppimandid.§ amjé Of pidignal tett@n@@tylsﬂane

REAnREE (Ko Bﬂﬁ)a\me‘ﬁfa ptt%BF#éfe V@h&mMFﬁ’%lvéiﬁé’wer@‘%@d as needed When
preferably fromO 5 | ogr am of

\we@'gﬁwmawesmrep@%% ‘thewowanefaewéwﬁm e tuéedj(? mfmg'et d =

Relbl&i ﬂﬂgxgemi m@glt, Wet BlvhddRl, day doudles bi daablkes, dt35doublet of
e adm nistered in nuwgggle sub- doses per

g’%ﬁ% “p'&g cofLa s QA8 dkyyare e ds of the

enbodi nents di scl osed inhibit hlstone deacet yl ases.
ms%égz rgg\%erei gsf:ﬁmeg | M%%Erﬁ? hltr? ﬁ% %Isggla»ﬁ%lg ﬁﬂ%r?eltmgrbomts are
ancorgctei ol . Chen1 265, 17174 (1990) J. Taunton of

al, Science 1996 272 408]. In certain enbodi nents,

t he hi st one deacetylase inhibitor 5 interacts with

A dinplademusts hadegregieri than 0% uriyey HRR abwavelangths of 220 nm and
bsghene deacetylase in the cell. In some other

enbodi nents, the histone deacetyl ase inhibitor

interacts and reduces the activity of predom nantly

ane fdnbﬁhgeﬁarﬁ&@s:@byﬂt@&ed td MistRXAHP lembbidEntd distiPAG-dhd are not
gimetCQPs ,54%9\'\4%{ ge?ng atn &ﬁ@?ﬁl a%%ltton%'%%pslngf%7 zéer[ R%n those

0280iBed belber tray rbeppire;ﬁe&éd‘ asinfnitist aiiewide alesdripbdseaction scheme or

Iaggrbgrlratteo Vatiafiong otr Hw%&?ca"tlons 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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10 interact with, and reduce the activity of a

hi st one deacetylase which is involved in

tunmori genesi s, and these conffounds may be useful for

treating proliferative diseases. Exanples of such

cel | proliferative di seases or conditions include

%ﬁﬂ% elﬁ oag,ad(/e ﬁrgrl;ky3 Olgﬁ-%t%\@e?oggﬁnanﬁcs d;«fddﬁaé %Bogﬂ&g amine component

PRINH.c aldanydg or wsesbwiic faoid opmatanhg?zﬁti@mrs}?%@@tt)a@nd appropriate

?g@rééﬁan‘ﬁ@% d‘dm}g? RM@%@ h%ﬂﬁ@eﬁs d@ﬁl%%tég @bove in
ncer an nec cancer renal

gagtuia @) and brain cancer. In addltlon t he

i nventive conpounds nay be useful for treating a

proliferative disease that is refractory to the

SeBePeEnt with ot her chenot herapeutics; and for

treating hyperproliferative condition such as

| eukem as, psoriasis, restenosis. 20 Additionally 0
conpounds q t he vasdeou nbodlqe ts discl oged here\nil
o usef ubn f gry, ergat ur degeﬁewafwv%

eases, and |nﬁfénnat6ﬂ eases and/or R
ygtent di sorders. The dl&Ofde is preferablw "
selected fromthe group consisting of cancer g,
inflammatory 25 di seases and/or inmune systeaM/£
dlsorders (eog rheumatoid arthriti@g, reyst emVecH| o

pus
a i bro dilovascul ar |
Fi brist .E@F egngQ RECOBHE 0 ”.2?
N ease

Sesg, chrdﬁic and acut&/ﬂeﬂrodegeneratlwe 4
| i kg Hunti ngton' s dlsease% Par ki nson' s di sease,
di sruptiods of nerval tissue ahd infectious disea¥es
| i ke fungal, bacterial and viral infections. In

P h . ! .
N e
rdude simweniniSsherhal.ehsi rgamitiii o‘emnseﬂmhlqmtp-atnlttoeinaamivecid (1) with an

gﬁ%@{: the rﬁéﬁ%n%&%r%%@ ECZB ftr{eﬂ{g/%%ﬁézht rléte%XQelﬁ (e.g. dioxane)
SWHEsTrsatmentﬂAmErrv@AeEoilwpwrammglysﬁée ageﬁv@p gfid)iregailted in

%%ttﬁcﬁﬁoneﬂ?&%hd@ﬂtﬁterlﬁ)'o g%?@u&éf‘?lﬂ%a%doe%djdwd by 8ppropriate reducing
reaction routes and hesi s schemes as descri bed

BesBvie-certhl BY/PTig) 2Re t\@dﬁ?ﬁ’weghe&w@n%%w@e oSt Fsizgely with an
3Rlehy®i 130giSd AW}t ITRE mmémab&ohmatnc@rm readi dhtained by a known

THEOMEECA TN e

badpb@tibm gf (M;il‘spbyemuduhg (Whevith ant agpaapriatiel dcid end ¢renzeyclized by

e R B BT MBS E R0 P TR et < of the

vari ous enbodlnents For exanple, the 5 syntheS|s of
non-exenplified conpounds may be successfully
performed by nodifications apparent to those skilled
in the art, e.g. by appropriately protecting
interfering groups, by changing to other suitable
reagents known in the art, or by nmeking routine
nodi fi cati ons of
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reaction conditions. A list of suitable protecting
groups in organic synthesis can be found in T.W
Greene's Protective Groups ifl Organic Synthesis, John
Wley & Sons, 1981. I A Alternatively, other reactions
di scl osed herein or known in the art will be
reﬁgﬂn zed as having applicability for preparing
onpounds of the various enbodi nents. Reagents
useful for synthesizing conpounds may be obtai ned or
prepared accgrding to techniques kngwm in the art.

\\n the £ex rrpl es sieseri bag Iess ot herw se
|n(ﬁ Ohfee rrpeLaLues | f oP¥owi ng
desf on are in gegrees s and all parts and

ent ages are by weight, funlegs indicated
ot hervvl se. 20 Various starting materials and ot her
reagent s, Q\Bre Flﬁ‘idtf— d fromcomercial suppliers, o

sUTPC b i m?ﬂj al Conpa@y or Lancastwr NN orvrj
Synthesi € 1d,, and yged wi tholt famdiher o |
puryBHP/OERIDOR, unl ess ot W Se iOi cate {JFOH

Tetrahydrof uran (THF)@nrd”N, N- di mebhiy mrei de J
(DVF) were purchased grom"Al drich in SureSeal B¥ttles

and used as received. Al solvents| }O(F(g,_e yourified by
usi ng standard nethods in the art, ess ot herw se

25 |nd| at ed. Th@odsl\eéactl ons set f or bel ow Wesfe
perfo id/erva pos " Ve ’reSSJure m(r\cfgen
N th a drying tuq;eﬂocgp;I m%{‘ tenperature

%ﬁnl essR jherwi se stated), in anhydr@u% sol vent s,
ar];gzéllj@ reactl flasks are fitted with rubber septa
Ngg &Q i ntroducti ofr b Fhets@bes and reagents
é@cgé inge. G assware enweemﬂ,drl ed and/ or
h rived. Analytical thin-|ayer IVi)i"/rsrs
per f ‘Pcked sil }fﬂ‘é 0 lF 254 pl ates
(E g lO,/ 5 mm) and el ut ed appropriate

g\v os (v/v). The reacRi’ons \ﬁﬁmﬂ assayed by
TEé andg m nated as judged H§'*$SRel consusptiamn of

startingNHf¥thdti al , 35 The TLC plates WBIB@VIEVI sual i zed
by UV apse®d i on or with a p-ani sal depﬁd S PE.AY-ONHOH
reagent ,@ pbiaiod ybdi ¢ %% €ag ntT (Adri ch
Chem Owt% in ethanol) wh ~acti vat ed

Wi t hnRedt N by staining in i®li'he chanber. Work-ups
werre t ypi Bakyy done by doubl irt-sohe reXltion vol une

with the peagtion solvent or extracti o8l vent and

then washing with the indicated aqueous sol utions

usi ng 25% by volune of the extraction volume (unless
Schehavilis udtmathis carothad) alténatve girocedlinat ised Sompreparihgi eadnpounds of

Wb AL ONS, & Qgretwqdrogens R2=Cy-L"-W-L? For example, in the case of Z is
—CH=CH- and attached to Cs-position in Formula Ib, such compound(s) (XV) can be
synthesized by analogous method illustrated in Scheme Il starting with appropriate (ill),
appropriate Fmoc protected amino acids, appropriate acid chlorides or aldehydes, and

hydroxylamine.

More specifically, for example, the hydroxamate compounds Formula Ib, where X and Y
are hydrogens, R?=Cy-LW-L? and Z is attached to Cs-position, can be synthesized by the
synthetic route shown in Scheme Il. Appropriate intermediates (lll) were reduced with Tin
chloride to the corresponding diamines (VII). The coupling reaction with appropriate Fmoc
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5 sulfate prior to filtration, and evaporation of the

sol vents was under reduced pressure on a rotary

evaporator and noted as sol véhts renoved in vacuo.

Fl ash col um chromat ography [Still et al, J. Og.

Chem, 43, 2923 (1978)] vvas conduct ed usi ng E

Ver.c rade ash, sili N

e Sl CRRR apS e P St Tl 558 090 ot frodled i anc

mwxl &8 ghoudlunibemseperativrat(etll) aty dKpgeradupierisd wasydizatien atder acid
Eﬁjltpong%ﬁdj ggl\d\gd; ‘?jr()c ?F(])er geggnte%ed?ag{@rg an b%%{)t%{ngg %Y Ergatlny_k with

@p%r apqermigweafr red@@nb/el , (X§ndthl3CapproivRtes pet chlaridgad an appropriate

b il

f@?ﬂ@gﬁﬂ@ S%%é?(@ganggheattgﬁgwkpp%r tﬁ@gﬁérre%bf’ar n(géd Ej usm% similar

G‘BﬂﬂmddfeéWWﬁ@lébQVhe reference standard (7.25 ppm and 15

77.00 ppm or CD3CD (3.4 and 4.8 ppm and 49. 3 ppn)

or an internal tetramethylsilane standard (0.00

W RFprveisr rezcled witthed RAORSiSEey @lsielydfe Faday sieducien PP eBhations
WﬁMQ}AcWﬁ@HaC(J@%k )m;t)l Wés%dteﬁnéd' eﬁ@ c@ﬁ e rtr@ﬁé?éﬁrfé@ to b@ﬁespondmg

ons ar
d‘dﬂfﬁ?‘aé?atgf’em’a?"reﬁ p(P(gi by the Safﬂ‘t‘:f”? hﬁﬁj%?escrﬂﬂed ﬂg%‘feo adened
doubl et of doublets, dt = doublet of triplets.
%F‘?l | r]g constants, when given, are reported in
0O Mass spectra were obtai ned using LC M5
either in ESE orOMP’CI. All nelting points are

uncorrect i nal products Q gr eat é12Nt-han,90%C021
purity (by I—?P lat wavel endt hg gf" 220 nm and 254

n) . The fol |l owi'rg exanpl es are engegyt ¢!
iYTU8 r atigshil, eeedimest s di scl osed ‘and ar ey oMAPINMP
be construed as being linitations™hereto. Additiona
conpourmds ot her than those descri bedobel ow, n% be
t'Re fol I ow ng descw

. %rﬂhp ropriate variati Yr m)dlat,ans
ther . S SchenENmzlll ustrafes the N
pr oced amed for [ﬁ@@ww,geoc@npounds f_dnxrmula | b,

wher ei'n and Y are hydrogens, conpo hd (VI) of

f or mul a can be prepared by anal ogo 5 procedure,
for exagple, by the choice of appropriagg.starting
mat eri gh,, For exanple, in the case of &s -CH=CH

and attached to C5-position in Fornmula Ib such

n}Jound s) can@® be syntn\%l zed by anal 0gogYs net hod
i PP70S d jop, Schene tartimg ¥ th %OEHW N
40 ci nnam' ¢ acid (e.lg. /Rt sncip2H,0 \ﬁ
trans-3-nitro-4-chl oro- ci Ananueoraedol) , approppiate g
am ne conponent (RakH2), al dehyde or carboxylic acid
conponent (RZCHO or RZCOCH), and appropriate
Hydroxamate compounds of Formula | can also be prepared through solid phase
synthesis. Scheme Ill 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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hydroxyl am ne or N-al kyl hydroxyl am ne (NHR30H where

R3 is defined as above in Fornmula la). 5 Schene | 0O

0 0 Base + RW- 'OH R-NH BN SOH H+/ MeOH 2N - >0
NN1zRLR HH SnCl. AcOH 00 RRCHO MBOHH N
NH2OH. HCl or ' NH NaocH N s cooH 2N ~0 R2 - R 2 6H

H ecifi aI I dr t

SBrbas PoratiPe” | B9 TRRGaelh hibeo s B FRERIEE can be
synibdsized Oy theoantheih ome showBdinEnteente, IVITiee SAEBIN @ainofas treated
L ANS - . - 3- i ':pg@ gacid Wit

g\[r'%lﬁne q‘ﬁf{{?{@("@?@s@ﬁww a g}s“@ (e.q. %arelret &lu@ﬂ/e )Condltlons
i(MaBhCHEgbpOHtIR ag girpentiate soyentdlays emegspogémge cgmpaund (XVI).
i\ﬂ?t%n?ea‘éfed(\lvﬁl') t}aﬂs-ﬂﬁhﬂﬁi@httrb’-@ﬂﬁém@%&’d GRtAd YiFbsence of 4-
e. uric acid) resulted in esterification
y\%ﬁghyéﬁrm@op(ypqupg o (KW, rF@rtaerd{eﬁtrraﬁm Pfl(i(w Wilnanpgopriate amines
fyféﬂi'é& @Wlh’)ﬂ)ﬂﬁﬂﬁ%a"ﬂe@ Hy%@u%%%g)f #e REEsHondify @sint(kMI). Without

g; I%Lg‘ c%op h(XEQQh %varaﬁrgg%{%rlgggttg ﬂ%{%%&% : w?grphygjeroxamséte compounds
lowngl o sixpiva e thoo Rpsuibétsatove) were obtai ned by a known
synthesis nethod (J. Med. Chem, 2002, 45, 753-757).

An alternative nethod for preparation of (VI) is by
Seheheny (1V) with an appropriate acid and then
cycli zed by heating with acetic ac QOI'(H:!:] Med. Chem

iggﬂ. -~ A5164,1689). heoor }
I T 2.0 e
Solvent R2 \ - f RZ{/ 1] iy
I[?1 Room temperature |
v R' XX
(CH;);S(0)1
NaH/THF
Room temperature
N O P HoNOH.HCI Q oH
R2- WO NaOCHj R2»</N il . ﬁ/
R 1
XXl RU o

Scheme 1V illustrates another procedure for the preparation of hydroxamate compounds
of Formula l. 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 (XXHI) in which Z is a cyclopropylene group (hAﬁ) and
attached to Cs-position in Formula Ib, can be prepared from V by treating with (CH3)sS(O)I,
and the resulting cyclopropyl derivatives (XXII) was converted to corresponding
hydroxamate derivatives (XXII) according to methods described above for the preparation

of hydroxamic acid.
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20 41 Schene Il 0 0 0O N SnCl2/H' H2N, ..~~ Owe
RN MOHHNHIII R VII HFrmc-HNO Fnoc Nin OHp
) n 0 2N~ OV and/or 0 HN. o<t PyBOP/ DI EA/ DCM
' I(JVEN HN Froc-HNn RL I X R Vill MOHH
~~COOWe 20% Piperidine 1 N, .~ COOM H2N n N
@@gmglynlN i RL X1 R X R12-CHO NaBH(CAc) 3
[or R12-SQ2Cl1 CH3COOH ., Triethyl am ne
Coove N ~ K /- Rl2 Rl X

] . N
IR 2 1'9¢1 STO0H
Na © L CON OHl — s |
\N ' N P
: f R XXV
0 0
15 15 NH,OH.HCI
. R\ /N S N O/R NgOCH3 R1\5 Ne NS N/OH
S~<N | P — S-~—</N | P H
| h
1 XXVI |
R R'"  xxvi
l H,0,/CH;COOH
RE o Q Ris NHOHHGI o oH
- NaOCH
>S{/ S © S R S_</N o ™ N"
p |
g r]\1 # O// N /
R XXVill R!
XXIX

Scheme V illustrates another synthetic procedure of hydroxamate compounds of Formula
I. For example, in the case of Z is ~CH=CH- and attached to Cs-position in Formula Ib,
such compound(s) can be synthesized by analogous method illustrated in Scheme V
starting with appropriate intermediates (lf) 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
(XXVI1) with hydrogen peroxide in acetic acid led to (XXVIll). Using the same method
described previously, both (XXVI) and (XXVIll) were transformed into corresponding

hydroxamate compounds (XXVII), and (XXIX), respectively.

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

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

yll-acrylamide (1)

Step 1

To a pre-stirred solution of trans-4-chloro-3-nitrocinnamic acid (1.0g, 4.4 mmol) in dioxane
(10 mL) was added triethylamine (2 mL), 3-amino-1-propanol (1.5 mL). The resulting
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N CONHOH' _ Nom n N~ . NHn NR2Z HRL R12 Rl XV
[R12-S2-1 Xill n=1 2 n=1,2 5 Schene || illustrates
anot her alternative proceduré5 used for preparing
conmpounds of forrmula Ib, where X and Y are

hydr ogens, R2=Cy-L1-WL2. For exanple, in the case of

It For mul
gl 4 BEHBOERdr D 1 ot e R S oL e (ypPerature. The
anabggmssemetdiachded Vassdm.ab/eidr (moﬁaheme adtedstoathé 'mgiue and the
\;HI—F Q/aQQ@[lngJ ait 1e5 (11h|e'p}€ic é)lt ézg%r I} %eS %F'%gq"é@r?()@ water for 2
dimgs ang dmy@erWymadnChé [3 Mmé smyﬁnop\damry-e) ;frlmgyl]—i\chryhc acid was
Bl e b5 QUORTRNR SRR T 2 P, e
atleathed to C5-position, can be synthesized by the

Dontdibicd EOHEE §<B@V\(@5 rl’nl_sck)\%geaéded 'ﬁp%@pédhﬂfoﬁ of _trans-4-(3-
i nt er nedi at es élll were reduced with Tin 15 chlori de

SrORP QRS EME e iCRgNENA AP el - (0139 MmeY FsLPEPH 15 mL). The

rr%ﬂhg @&uﬁhint\bhs%ﬁfe@% telefoF A Godte. THBIT4B6H Rkt AE WA cooled at —
he presence o gave two coup

ﬁPoa%c}%C(fQA P |hputgn g3 c!’fw%wrwa@py'ﬁmwhmenyﬂ—ac fic acid methy
seRANaS tdBsted M drils)tallﬂfégeﬂdv?gohw 6§ l@b%?q\ﬁﬁ%/zt 0281 ((Ml)—l)

%iclizatlon under aci conditions and yield
ey internmediate (XI) can be obtained by treatlng

(1%)a Wetshrrecﬁ&%tbh € FriethyN@ans - @aﬁlﬂﬁmpr@fylaﬁﬂﬂe) 3WittolinAdmate (280

3P rahprebind s aduetans @RABRLS PR ILE dennsaetiacd o

XD, Mn eloride ok added (18 @) SI0MgMSIDIN erresuttmgfsoﬁixtxon was heated to

e o7 B B Rl e Gt B R B sl G removea uner
(vABR( M?B(mecm-ﬁmhk(rmm&thamszmbt)awmddcmddtoctam réddue and

ﬂ%%&ﬁﬁu%&ﬁ%ﬁ@ ﬂgé.rnvgas d%?% Z%gsr(%z af‘ﬂ@rte a %ncentrated to
erivatives Yy e sane ne SCri

806 ledntiesidug. 10NmLOIRRhyDSDet wagged ahd stired @ t@l\@ Fne pro@ict 3-[1-
giﬂ%prl}{%fﬁ@%hewo%l%&e%iéézUl-s-'Qh-chylW%%id Mgy 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-Hydroxy-propyl)-2-(2-phenyl-propyl)-1H-benzimidazol-5-yl]-acrylic 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 (MgSO,), filtered and concentrated. The desired product was separated by reverse
phase preparative HPLC. After lyopholyzation, 7.8 mg (6%) of N-Hydroxy-3-[1-(3-hydroxy-
propyl)-2-(2-phenyl-propyl)-1H-benzimidazol-5-yl}-acrylamide was obtained as powder.
HPLC: 96%; tr=(LC/PDA: Phenomenex Luna C18 2.0x150mm 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): 7.22 min; 92%. 'H NMR (400 MHz,
DMSO-dg) 6 1.35 (3H, d, J=6.5 Hz), 1.83 (2H, m), 3.00-4.00 (6H, m), 4.33 (2H, t, J=7.1
Hz), 6.55 (1H, d, J=15.8 Hz), 7.19-7.33 (5H, m), 7.62 (1H, d, J=15.8 Hz), 7.70 (1H, d,
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N0O2 NINI R D G RNH2 H Owe DI EA NW, 60 t i
Ok | I Ovw OV XYII Xirlll a NOn ~~ 2 R2 CHO 95%
TFANDCM O | ~. N ~~ HOHN~~44|] ~ R HOHN R2 N 1
SnC1222H20 f* N H MeOH AcOH VI Rt XI X 15

Hydr oxamat e conpounds of Fornula | can al so be

prepared through soli hase nt hesi s |

DB Rk 68 (HE Sy aBshe) drozn ohatibte (ChHBOUHIL 61, bs)
m(mr):@sb qMmH]'For exanple, in the case of Z is -CH=CH

and attached to C5-position, in Formula Ib, such
conpound(s) (VI) can be synthesized by anal ogous

lmadnpléﬁ ITustrated in Scherre 11 starti ng with

%Qﬂﬁ’edd'c ?r{blo% #ﬁg&awggare& la%ﬂ#ﬂ "ﬁ?el %bcegﬂﬁs describ cii in Example

appropriate an a ecifica
floby esiagrppreoprisksestayiogy oreiarelseHE Grids( &PPAFBNH@F@H@X Luna
'cﬂ 80241}1%m VM V&Blbﬁ»ﬁl c?@ %Lmn td?gdle?rﬁ( BlaB&tH Gver @5“’5%@ RWant A: H,0

Schene resin was treated

t'h
@utt\ Db dnfh@qon@ggly emqle §91v§ntﬁ?y dicsiepitrigriviie OuhYel érfﬂuoroacetlc acid; UV
QG@')U?tzb\ﬁﬁn oAk (RSVHA, M%@}Ves% J:J7'728AB:) P48 AT 72

(r%)/ ri ate solvent gave corres ng n’zp

|3) 3(§H(M§7(,§§-§s}%§@t(@ﬁ %Qﬁ 2H s), 7.22-7.31 7H m), 7.63 (1H, d,

tJEﬂﬂ’ﬁe Azﬁhlmr(m?d ks 7O +He), TERNHMA, @CJ-@ 76HA esd (185 8)1a€.00 (2H,
- dinmeth an;nopyrldlne to yield (XVI1). Further

tb%é({sl%/ﬁi A@IS Ml 1) with appropriate amines vyiel ded

(XVI11). (XIX) was obtained by cleavage of the

(;Eg([arrngﬁepépndi ng resin (XvVill). Wthout

Preparation of N-Hydroxy-3-[2-{4-benzyloxy-3-methoxy-phenyl)-1-methyl-1H-

benzimidazole-5-vl]-acrylamide (3)

The titled compound (3) was prepared according to the procedures described in Example
1, by using appropriate starting materials. HPLC: 92%; tg=(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): 7.32 min. 'H NMR (400 MHz, DMSO-ds) § 3.87 (3H, s), 4.01 (3H, s), 5.24 (2H, s),
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 (m/z): 431 [MH]".

Example 4
Preparation of N-Hydroxy-3-12-(4-benzyloxy-3-methoxy-phenyl)-1-(3-hydroxy-propyl)-1H-

benzimidazole-5-yll-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 5y 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): 6.82 min. '"H NMR (400 MHz, DMSO-de) & 1.96 (2H, m), 3.88 (3H, s), 4.48 (2H, t,
J=7.12 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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further purification, (XIX) was transforned to the
correspondi ng hydroxamate conpounds (VI) using the
met hod descri bed above. to Séhenme IV 0 0 H2NCH. HC
R2-/,N H2, 104°NC 2 0 NaOCH3 N O NOH N Solvent R N
R2 < HRL Roomtenperature RL Nv xx R XXl
(CH3)3S(O) | NaHf rHF Room tenperature HZNOH HCl 9 R2
)"0 NaOCH3 2 N.,,~\; -N OH RI HRt XXV Rt XXl 11
Fodew 3V i |l ustrates another procedure for the
. f

%mldazo!e—

mmhmmm p03|t| on | orrrul a lb, | su

Fﬂ@%ﬂqgot(ﬂ@%u&oﬁ& gzgﬁé%égé%@%b ‘73' 43% tﬁé’]ﬂ &@%%ro‘ggérﬂggm Example
|1nbéumamre@"ia(e\@tartim aa@ﬁalsefdﬁm |96% &rd-O/Mek Phenomenex Luna
@8 i1 B drﬂfsﬁ%Hrﬁan(B%}nL%ﬂ §P§duér{t@33%ﬁ/oo% 15%%% Solvent A: H,0

correspon dr oxamat e compoun For mul a
|vgith %ﬁﬁ@f&lﬁ@@ce(tMC|d; olvantyii /tqf?tozﬂr"@ with cﬂyuo éfﬁWQWPféﬁeaC'd uv
QER1R 18R 20 NMH ?@@%j{zt OMSO-RPSE Bb @Iy, k =586 ﬁ‘éi § 8'71?3H s), 4.39

can be repared fromV gtreatln

a8t tt ¥re 36€}§¥)I e-oa ¢!ty op2 bigy 17 H’e(?Hv@etJ-ﬁég "("ZX)U% (Waé J=8.52
q»%‘(\fz@ézt(epl d, Q ‘F@ﬁ BHPPAG1M g, MedAxaBde1 e '#Q%B\Lﬁﬁ 7.90 (1H,

to met hods descri bed above for

éﬂzﬁeﬂ"ﬂ 6>ﬁ> N@f BYxMlc acid. 44 Scheme V 0 SnCJO

0 i AcOH 0 CS?IMeOH H 02N ~A OH MeOH HZN N OH
Example 6
Preparation of N-Hydroxy-3-[1-(2,3-hydroxy-propyl)-2-(4-methoxy-phenyl)-1H-

benzimidazole-5-yll-acrylamide (8)

The titled compound {6) was prepared according to the procedures described in Example
1, by using appropriate starting materials. HPLC: 98%, 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): 3.39 min. NMR (400 MHz, DMSO-dg) 6 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-Hvdroxy-3-[2-(4-benzyloxy-3-methoxy-phenyD-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%, 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): 2.06 min. NMR (400 MHz, DMSO-dg) 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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1 ~--""- OH--- 9d ~~RNRINN HIdHxxiv R
xxv.. 0 0 RLRQO 15 NHOCHCI RI5 1 N/ HOH NS '7
N RI1xxvl il RxXVII H202 CHSCOOH V | RI15
NHZOH HCI 0 R16 N NaOCH., 1375 N/~ V..,N OH OGS N O
N H RL xxvnl RL xxIx Schenme V illustrates another
%ﬁat théc procedure of hydroxanmate conpounds of
For exanple, in the case of Zis

Fok=Citon anfd I‘@jjggoh,eﬁl 1t(@.38%d pag-ptop 2 RpFdylivit-hehdimidazol-5-yi}-
SUSR G und(s) can be synthesized by anal ogous

ustrated in Schene V starting with
dppp fitgr ¢cempeuinch{Se waedfreaares a(:cmc)inq fartbugrhcadethsclebaied ingExample
t'ihB)( Hé Kfa@?&#xgk'sﬁ%l %%b%?lov,? WO%%W%GX Luna

I catl O
W8 2 Gd5irem Suwpkimnahs arhﬁh!t){ﬂrﬁtmré 5aﬁ5%y$ Omﬂﬁééﬂl(\é@yem A: H0

RARA 204 % RFRBIAEtic! dtidt [381vBHES eASFonile With | 0M% 9 Rbaddic acid; UV
base (e.g., sodium carbonate) in an fproprl ate

6N a2kl i, WB@W)DMa@éa}t%ﬁQ 387 (4H, XvBPOUF H.Hm), 4.90-4.95
Qﬁ’ﬁrrﬁ%%mﬁﬁ °d<'Jd?5 ??IE]?)C?@B ‘Eﬁ@c‘s') ? 0LAHL ), (@M1 L—)l' )nr)1 9.73 (1H, d,

descri preV|oust,

(JX&O?“)Z Mﬁj(n(/&X\ﬁﬁﬂ[MHiNere transformsd into

correspondi ng hydroxamate conpounds (XXVIl), and
I X espectively. 15 The foll ow ng preparation
gfa‘“frpl es are given to enable those skilled in the

Erdpakdion MOLE Ch-e@drbyy-Bderst@Rge@NH2 {OpPHALY Hoendihigazol-5-yi-
subj ec tter hereof. They should not be considered
%m#%‘g@g the scope of the disclosure, but nerely

d%e biitied gecontpoursd (HY) | was areparet epacesiegt @t theepbeiuesf de2Obed in
%(S%Bt'eeul by using appropriate starting materials. HPLC: 97.0%; tg=(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): 1.14 min. NMR (400 MHz, DMSO-dg) 6 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-Hydroxy-3-[1-(3-hydroxy-propvl}-2-(4-pyridy!)-1H-benzimidazol-5-vi]-
acrylamide (11)

The titled compound (11) was prepared according to the procedures described in

Example 1, by using appropriate starting materials. HPLC: 98.2%; 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): 2.61 min. NMR (400 MHz, DMSO-dg) 6 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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Preparation of
N- Hydr oxy- 3-[ 1- ( 3- hydr oxy- propel ) - 2- ( 2- phenyl - pr opel )
- 1H benzi mi dazol -5- vA-acrvl#hide (1) Step 1 To a
pre-stirred solution of
trans-4-chloro-3-nitrocinnamc acid (1.0g, 4.4 mol)
i_n di%x1 ne 25 (10 nL) was added triethylamne (2
Mp%_"Am no- 1- propanol (1.5 nL). The resulting 45
Sedpatatiom owasHyeay-ad14{Dp B @rktiy)-292-hivenySetan e A-herximidazol-5-yl]-
cool ed to . roomtenperature. The solvent was renoved
@%%Pm\%g%um Water (100 nL) was added to the residue
dhel titlhe copigouvals (fajlj west pepared lactorBing Tthethpr@odeoiteat described in
%m@c?: eg%@ ﬁsuﬁd;dagg'%gpﬁg Wiy CabEnNet 8hLEC 9729, LORT/PDA:
B’h{amnex burp- ¢ 1/ 210x5b00 profy taumm &)8- phieniry Igradiest §166% B over 15.5
Mg@% S bdsbient &: % Rafie with 0.1%
ﬁ? tA; qlp%li\/lh—b&em% rifiGdr éé’égon%l S né e e Wi

centrat furic
ﬁém@m@@tiféawﬂ)w\é@ﬂ a@la%ﬁmt é\fMFhé’rOQM‘m D(M$QJ¢6 5 3.11 (2H, t, J=8.40

? 14(2€13s Mrﬁgﬁyﬁr&%'sgﬂl}”?)zﬁ 91') ”f‘é?éTh% 9! 407,57

resul tin
001 S BB b o M SIS noors ahe

reactlon m xture was cooled at 10 100 to -15C for 3

hour s.

§xpmpl§i Y2y o- 4- (hydr oxypr opyl ani ne) - phenyl ] -acrylic

2edpdraieh hyl /@8l &bx A Bl -BAyhiR%)-8dpAS2- X &l A)-1 Hi-Bénzimidazol-5-yl]-

ellowsolid (1.06 g, 919%9. M5(mz): 281 (MH)'. Step
égﬁrﬁ’@"—”&dgéi@-sti rred solution of nethyl
Thansled -dodwpbyrdr wsypmaspyﬂeaaremeace&dhgttbome npracaaties (@B6ribed in

Eg%ﬂqgﬂe fi é’P’aQ?%ﬁ “RRiBEE LRy LA EE %LEPg_aO%S%;O?fgg/PDA:

wasnanokshex L{ris. @8 210x150m6 Spadiyron; Diemb/esnlgtadiegt S-66%tB over 15.5

WA él?\%tn?gz t1~{30‘1'\1'0:’i9% I?_ﬁl% {jriﬁvcngéﬂ'eﬁc %E‘ig; g&@&t??%c%@nﬁr@e with 0.1%

room t enper ature. e solvent was renoved under

vriflooraaceti\atidr UY 264)nB)37 amiol. MIVIE H#@r Bhiet PidBe-de) 2D 1.88 Y 2hves), 3.30
{

zﬂ-ij‘?ﬂi l(i,: % ;ihe trﬁS/'oﬁaﬁfz 26?1 (@ Mﬁg ?é o, 3%%’21@3& 9Sg.5d 18), 7.04

eér’ was
éﬁh@ér&@ﬁaﬂé‘dﬁt)d% 3GfiHeidl 9-7r%?s*r|@u%781ﬁow He&HRryMS (m/z): 339
g\m]er was added and stirred for 4 hours. The product
[1 20
(3- Hydroxy-propyl)-2-(2-phenyl - propyl) - 1K benzi m dazo
Exdmple]t3acrylic acid nmethyl ester was obt ained in
49A)|eld(/% .0 _-, 5(.nm z) :

waslamiidg)t o a r estl rred soI ut i on

d - - LI .
?I‘H%JI 8!%3’ 500 p]r)é)nx Iovbga}/s aérear@% 5aD ?%% tBrt%? Zér?)cie%g%g%é’zshmed in
@xadplemd| bandsmg/cappvopham stertihy dmatetidlor HEeC( 243%1y tr=(LC/PDA:
%hé JEbx L al\@ﬁ_% 0 36?1 u4%oTJh‘?n 0SAGE A Ig@d?%%-%“/\@?over 15.5

CORtI NUSUS y S m nutes at
min, Solvent A: H,O with 0.1% tnfluoroacetlc acid; Solvent B: Acetonitrile with 0.1%

trifluoroacetic acid; UV 254): 2.63 min. NMR (400 MHz, DMSO-ds) § 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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tenperature and then poured into a solution of

i ce-water containing 1.0 nL gpncentrated

hydrochl oric acid. The m xture was extracted with

di chl oronet hane. The organic | ayer was dried

(MSHM), filtered and concentrated. The desired

FHx@ﬁhpretmvvas separated by reverse 30 phase preparative
! ! of

etn |-1H-benzimidazol-5-yl)

; IO XS 2-DDe
[a g@yd@e(ﬂs)( 2- phenyl pr opyl )-1H benZ| m dazol -5-yl ] -acr
ni.d S _ob ed as HPLC:
1o R o BRL RS PR o B s bbb i sggeroed
(Emepfb/ m roy ugn@ohwmpnae%t%nﬁg ometeridls. HiPiiCn, 9956b veﬁ(LC/PDA

ﬁhekgrﬁ% Wk'i_pna c: ‘%B%h%%ﬂféﬁf §hi:-%. é‘r‘?\ Mﬂn ?‘Péd‘ge%?g\g%éoﬁ ver 15.5

cetonl uoroace
MiR2Solvant AQ24A wikh RV (rHlogontdtic a8E; Smto%) A@tonitds W!th 0.1%

gr?f@grog%ﬂ% a§!d5g\7|?}>i 3 1‘?3m61§ Eglg‘(}%?nrg,’ooﬁlg%qeg%g ?QH, t, J=7.56

Hz1$-81. (28, %5&57 (4, a7y 60:H2H, 7.20-7. 3665, 8112 (17, 0 7.64 (1H, d,

(it eder R AR b A4 6*’8*%"* i g ¢
[UEBP2HZ) F.M%Km'lzé 3994MHBF epar ati on of N- Hvdr oxv-3- (1-(3~4
5-trinethoxybenzl--2 2-phenl-ethyl 1 H

benzi mi dazol -5-yl ] -acrvl anide (2) The titled conpound
%r epared according to the procedures

desnkdtord loﬂ\ln-ﬁ%ﬁml—ﬁ 1-(3-DirBdth WShinE 2 2RPHERYIHPAIpBYI)-2-phenethyl-1H-

% PLC. 91% tR=(LC/ PDA: Phenonenex
| ERE=2 ) "'-"'*‘- colum; 0.8 nmL/nmin, gradient
5'h65l%38 @wﬁ)budcﬁ( ) N, p@bbr‘eﬁnﬁcc&dmb&@ e wotdfdufhsl%scnbed in

5a0pBy 1 | Horge Z%fp?dpé'éf) 2o SEpe i Blen 3 Gl Bt g PO
(PHOGorAnex L DMBO! 818X BBNR85( 26mi;, 0.9 =E/i2 grjent 8:64% B over 15.5

Ené# sélyen? & é&o’(@@; 0de ﬁ%;lﬁ%"he;%% fc@,?g&v&h%q% ﬁ%e%on?qléﬁmth 0.1%

cur;ﬂuonbaa@cwdwy 258): 2113(:13111 NWIR 468 Mz, BMSO-Ts) 83 .¢8LEH, ), 2.89

I\gz s78 Zcﬁgglgl @&4%4 (1%% i'ssosfizé) %6%? gsfzt1|6 @ﬁ) ), 7.22-7.32 (6H,

ma«somgsmzsombé@zwm t\@mhmzwﬁenyu 1- net hy

| -1 H benzimdazol e-5-yi]-acrvlamde (3) The titled

compound (3) was prepared according to the procedures

dxgewlepid i n Exanpl e 20 1, by using appropriate
2 (Bl

Hréfabdtids Hat ArHakck AAPRASMIdazol-
Luna . nmm
Dvigagyiam)

p colum; 0.8 nL/mn, gradient
mgedl9]15 5 min, Solvent A H20 with 0.1%
tihief fitlear @apRUnd (B wlas Sfdpm%ﬂt addordigetoothiet probexiuvdst Hescribed in

%X%n@plter I’If | 9055%%0 %E)pr%prla e s‘tartmg materials. HPLC: 98.6 %; 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): 4.50 min. '"H NMR (400 MHz, DMSO-de) & 1.94 (2H, m), 3.43
(2H, t, J=5.8 Hz ), 4.42 (2H, t, J = 7.2 Hz), 4.67 (2H, s), 4.97 (2H, s), 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 = 9.1 Hz), 7.80 (1H, d, J =

8.6 Hz), 7.90 (1H, s), 10.77 (1H, bs). MS (m/z): 382 [MH]".
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254): 7.32 min. 'H NWR (400 M1z, DVMBO-d6) 8 187 (3H,
s), 4.01 (3H, s), 524 (2H, s), 6.56 (1H, d=15.80
Hz), 7.32-7.50 (8H, m, 7. 74611H d, J=8.72 Hz),
7.88(1 H d, J=8.72 Hz), 25 7. 94(1 H s), 10.85(1 H,
bs). M5 (mz): 431 [M—I]‘. Exanpl e 4 Preparation of
I%Hvd v-3-(2-(4-benzyl oxv- 3- met hoxv- phenyl
droxy Dropyl) 1H
NeétyBrpky-B-{ B

phging-vi-i f-beazimidazol-5-yl]-

%8&% 9’“‘4’;’3%&%4) was pr epar edaccor d| ng to the procedures

n Exanple 1, by using appropriate
Sthartitied gcompoerd 4203, warst@par%%ccorRuagLn/ PRARroRerRs nEgReRbed in

Cl8 5 / . daoe
?Ag@&e;o \l?é &2@ g%ﬁr&t Sol%/@ n%t&ualg‘— H’ﬁu_@ @ i, €= (LC/PDA:
AhERIRIREs Abiea T8 8K OMZLHN éqwmrs 0. %@éﬁ%ﬂr@q*% 5\%#%5 over 15.5
o A‘Vs%nft | DqN%@aw g v@%ﬂd@ma&ét.c %5,@) sm@er&?es m\cfétonlthie NMR 0.1%

fiyorpacetic agl; Y254 3%)mm 5%&%2@0 Wiz, %Mé@ d(6>1|5| 1a98 (2H m),
33-4%}5(2% b‘léb 8 Hz) %567 2ﬁ0t (/&Hz ), 65‘6@151 GlJ‘L- 1518 Hz)lrﬂ& 18, d, J=

Hz)
HEB, HZ) ©§9 21er éfS&UZ)sé 7(511\* ddbé)- Méz(h?sz) 743%2'" m), 7.93
[(MH]s),-8.4b7(1HExR Ul26s 182)Pro.gu @Hi WYy, IS (m/z): 344 [MH]".
N-Hvdroxy 34142- hvdroxv ethvl) 2-(4-nethoxv phenyl
| H benzi m dazol e- 5-vll-acrylamde 55 The titled
a&xapplent (5) was prepared according to the procedures
[)

-scrlbed i
2paratio e

=2 , < B Lt 23 < .- —
lamyaaml@;(aw O<150mn 5p coI um; O. 8 rrL/m n, gradient

%’hgsﬁl/?eg & C)n\]\/& %%!a?éﬁnécgéd Rngaoth\é" ér{af%uvﬂaoé‘; ﬁescribed in

uor oa IC a vent
(xadtpler it f Ibuousm:appmpaaie dstarting reBer)als. 4HRIZC: il @0 %6;H takiR/PDA:

%HQ :#%7’?79 k%%%%’ﬁﬁ@hr@@u Q&L'I_llnn log shﬁh r?’ggrﬂérvt 535%/B over 15.5

180, 790lken A HQ7withp 8,1%) | tnﬂge;ga@gc 1aeid; Selvent Ql,ﬁpetcdmrne with 0.1%

‘1ﬂf§lo§>%ceti'6|)za)3rd @v@&(éﬂﬂmn@' 1H~NMF5§4?)@ I\J)r#z) DM"éoZ& (511+d1 §H d, J=

1P H2), (Qﬁ(Z!—bg) 2&%1@@%)&04@3&1 c[ M-:I]74 H@éﬁﬂ %4 é &55 8 Hz), 4.46

F(ﬁﬁnaj-atmm*z C@‘ssf VHW@M?S}/&@z (ﬂsffaH3d hb"—diFQSMzPVOB (1H,d, J=8.6
g benzi m da % 1 acryl am de

6}2 17h?e9 ﬂﬁt‘l’ e’d"% HE))OZI%(%)S \Més(”'é? eﬁ%@ Jaccording to

t he procedures described in Exanple 1, by using

aE%gro rjate starting materials. HPLC 98%

t

A: Phenonenex Luna C18 2. OxI 50m 5p col unm;
Rr&pamdtioni n, ofr adineirydrdeyEEI6(Bhodrey-ptényB-2ricty-1/%5bkyzimidazol-5-yi]-

Aernflt e (23)

The titled compound (23) was prepared according to the procedures described in

Example 1, by using appropriate starting materials. HPLC: 99.0 %; t&=(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% ftrifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 7.38 min. 'H NMR (400 MHz, DMSO-dg) 3 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, 1, J =
5.8 Hz), 4.44 (2H,t, J= 7.0 Hz), 6.56 (1H, d, J = 15.8 Hz), 7.64 (1H, d, J = 15.8 Hz), 7.71
(1H, d, J = 8.6 Hz), 7.87 (1H, d, J = 8.6 Hz), 7.92 (1H, s). MS (m/z): 374 [MH]".
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20 with 0.1%trifluoroacetic acid; Solvent B:
Acetonitrile with O. 1%tr|fluoroacet|c acid; W
254): 3.39 min. NVR (400 MHz>? DMBO d6) 5 3.90 (3H,
s), 4.01 (1H, m, 4.35 (2H, n), 4.58 (2H, did,
J=2.48 and 14.48 Hz), 6.62 (1H, d, J=15.84 Hz), 7.27
SQEQT%QJSQZHZ) 7.68 (1H, d, J=15.84 Hz),

FF? , 10,13 (1H bs) NS (mz): 383 [M'. 25

Atie ‘ e ify J-I -1H—benz&mldazol5 -
Ig—c / “(@(@43 [ 2- (4 benzyl oxy 3 rret hoxy phenyl) 1-(2, 3-
rcxv-propyl | - 1H benzi m dazol e-5-vl | -acrvl am de

(TW tifige compPed Cdrpbain @repanpd vizesorging plar e RieeasEpSngpsedped i

ERSmPIE OF £ @Y @Fngd NG t:=(LC/PDA:
aporoorraiC ST SRR TR Wogh, o 0 e et

hefcq_f@npbAun%&%% M RHhepiumit 0(91'8'—’2“"@;9!’@'@%5@5% B over 15.5

@oh, UsdvenD A8 HYID/ Witm . 1% aflL&Bicelic Gt Booaers: lléaeﬁunmn@ with 0.1%
10/ triflu roacet| C aci

S Ehetmacily 7 B N RS tEida, 1 20200 i,
a0j 8133 YW, m’c)531)x7 2,06 w6/ Hi)WRS‘( tl\ﬂe 9%@:5@5%501 J =158

(%% 63‘) §*§6"( 1(51‘{1?' R 11815 S grf)H é b4 -(ngf:’u'ilz 7%3 (1h,

B),,1085 Q1H, (b%HMsson/z)l\/&z([Wnﬂ‘) 490 [M—|] 35 48
Exanpl e 8 Preparation of

N- Hvdr oxv- 3- 6l - (2. 3-hvdroxv-K)roo/l N )-2-11|'
&eawplriide (9) The titled conpound (9) was prepared
@?e%%ra%ﬁlgf l(I ﬂv&rgﬁ/ :? 20 %&%W ?%hg‘ew ﬁ Sgni rﬂm%‘f"gj&h gcrvlgmlde (25)

alc stdrtrnygimaterirdars.

Ihe M@dtqaﬁ(pgwdpm) vmenr@mémcmrdag t@l@e@r@eﬂg@mﬂ@pmbed in
0. 1%50m N
%gwgﬁt 19: :b§}_|g}0n4d“ V@P@g@g ¥: gttgfr“f’? Bahids OVl - 53951 M Be=(LC/PDA:

| uor oacet ic acid
ShpraaaneBLURCGIHAPKIEOME W UL Bh& Miiin grasient 8% B over 15.5

ggﬁoc%ol\!‘é\'{t A256Q) with Ql%nlrmuor%t!& %@i@ Mﬂ@ent @@Qeﬂﬁ)tm@ with 0.1%
glﬂggrro?(ftlﬂac@; Uvy 65@1 rp,g)*H wn% 340(01Mh1; DMSO g;s 8299 @md J=66
28102(?H(r3q 2, 70bH, & J737(31Hzfyl 3.¢h (2HLO J=B.o%AHzd.e6 B, t, J = 7.0

r at i Q

2t 15 %J?—”ﬂ%%ﬁx BByt 26 %Hq DT dahs BB 770

mHj@Z&DEﬂ@'H’ﬂ)l? 8@@Hvdj am @Ie H&)le 91%1 HRe 0 mMamm@mo -de)
e roce

%%Qc?-ﬁ Held-d ﬁf 5 é@aﬁwﬁ %0 111483/11?57 663 533?8&%% d29.0,132.2,132.7,
38AR11378, M@nsalssws k(o 369 TG, ¢ R=( LC/ PDA
Phenonmenex Luna C18 2. Ox150mm 5p col umm; 0.8 nl/ m n,
gradi ent 5-65% B over 15.5
Example 22

Preparation of N-Hydroxy-3-(1, 2-Diphenethyl-1H-benzimidazol-5-yll-acrylamide (26)

The ftitled compound (28) 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 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): 7.68 min. "H NMR (400 MHz, DMSO-dg) § 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-dg) & 27.0, 31.9, 34.5, 45.6, 112.7, 114.7, 119.4,
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mn, Solvent A- H2Ow th 0.1%trifluoroacetic acid;
Sol vent B: Acetonitrile with 0.1% trifluoroacetic
acid; UV 254): 1.14 mn. NI\/R53(4OO VMHz, DMSO d6) 8
3.78 (2H, t, J=5.80 20 Hz), 4.43 (2H, t, J=5.80 Hz),
6.50 (11-1, d, J=15.80 Hz), 7.82 (2H, d, J=8.56 Hz),

O 5
{238 {;%E{Zjizes%/éz? mpz)s(gg'%%ﬂl 1&‘1&8 1393&'%7 381l (38%, Bus, 1626
MSelper)at i DMHIT. N- Hvdr oxy- 3- (1- (3- hvdroxy propyl)_2
(4-pyridyl)-1H benzi m dazol -5-vl]- 25 acrylam de (11)

The titled conpound (11) was prepared according to
Enemple@dedur es described in Exanpl e 1, by usi ng

=L ; m
ecwlamided?f)  gradi ent 5-65% B over 15.5 min, Sol vent

Ahe HRBY VMan olthdl ¥o7h rvirafs' }d@b&@@ &dcksrding i 18 th@odrb!c%ﬂhreg described in
Acetom}i e with 30 trif Iuoroacetlc aci d

25ayPle 216 DY nitd W"P%t’) NRBING pRReTals) HELG: §9- o H‘fR (LC/PDA:
Phenotedéx L{rdHC18 2.0:31B50mBd5Hlumrd 049m(/21|n|\ gtadieAET-68% B over 15.5

(%?[’.510?\763? Ag }_:‘Eb jlgfh}_é.)? %osgl %0?2?‘—? 388 8§& %ce%ﬁe with 0.1%

(rimli@rbaceB3 Acii Ml ' 25448 42ExaTOHENMR (Rycepifiz,abMeo-dgf § 3.10 (4H, m),

N-_HVdr axy
328120 30 Y 501 @ RGO BB TR e T T4 bR, PR 2
a2.68 by bty Meqmud)amiadpii2} The titled conpound (12)
was prepared according to the procedures described in
5 Exanple 1, by using appropriate starting nmaterials.
E?&iﬁple% 9% t R=( LC/ PDA:  Phenonenex Luna C18

/ oNg=lz)I

megn@mﬂgﬁﬁétuc aC|d Sol vent B: Acetonitrile with

Qhé—%’tle& rdofng&wg{doggftv!/sa%s%géjred %C&élﬂ% to ?’chgzpréﬂeﬂureN\@scrlbed in

Qqu[nplg)1 By 5Jf|ng1pppr@pna‘gp—f@rtgxg|_@}atenqls 2@{P{;03:@9(66|.4> ﬁ‘f (LC/PDA:
ﬁhér%n(elabk LiFa C18 ABx160@m 5p]-ébldn4Ho 8thk/min, %f’ad(eiht $165%)B over 15.5

pyrb \5}{1 6\n t%(fb Wh}-é/gllr/"o 1ﬂuoroace[1cM_%ld ScI)':fX enn% Acetomtnle with 0.1%

trﬁép&raadwa afmyw QM\ﬂ 2. SQﬂﬁJ@m?WgDW beso-dy) dar.0d <&+ d, J=
~ acrvl a e | CcO (0]

B ifrac 26 BECOH A Hom R PRcled e BeL e PUddH. 357 2

BEyvangb Eiz)14 5RY2HIS] 7 2N, TS (A ed, s;t-aarcb HRQ7 BB, ispl7s8 (1H, d, J

2 b SRCGPG B’ﬁe@%@?ﬁnﬁ”&f&%’{é@? Disp 35 415

6v.6/ 1129, $12.3111n2.4 Sulevae n29. 4\ 1361801 5813 h6D4. M8 (m/z): 320 [MH]".
trifluoroacetic acid; Solvent B: Acetonitrile with
0. 1%

Example 25

Preparation of N-Hydroxy-3-{1-[3-(2-oxo-pyrrolidin-1-y|)-propvl}-2-phenethyl-1 H-

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%; 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): 2.88 min. '"H NMR (400 MHz, DMSO-ds) & 1.84 (4H, m),
3.14-3.41 (8H, m), 4.29 (2H, t, J = 7.04 Hz), 6.54 (1H, d, J = 15.76 Hz), 7.21-7.33 (5H, m),
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trifluoroacetic acid; UV 254): 3.37 mn. NWVR (400
MHz, DVBO-d6) 8 1.98 (2H, n), 3.30 20 (2H, ), 4.86
(2H. t, J=7.00 Hz), 6.51 (1H*d, J=15.76 Hz), 7.77
(2H, d, J=8.56 Hz), 7.94 (1 H s), 8.05 (1H, m,
8.30 (11-1, d, J792 Hz), 8.78 (1H, d, J=4.28 Hz).

%_%gé{ﬁ cE(J - 1%?7{3 rE% e @”P' 8 3831z 2.0 F0, 3% @46 AL), 7.93 (11

s P (2= phreivit hyl _1H— benzi m dazol -5-yl |- acrvl am de
(14) The titled conpound (14) was prepared according
to the procedures described in Exanple 1, by using
Epﬁmnbrzﬁate starting materials. HPLC. 97.3%

@Qﬁ]; %ﬂeﬁ@%@lﬁpb&ﬁlnﬁaﬂ%m 5-yl}-
over

seiamide ()’ HgOWIth 0. 1%tr|fl uor oacetic acid;
$rd Wﬁ@(ﬁ c@mgé\ﬁ'\%t 9123%&15' &eM‘ér&Jﬂ e@célr%%_té' the Lt%dé@@;@%'déscnbed in

aC| 3 mn. de) 8
x%nyrp? ZH bm usn@ fgpm()@ate t starjt_xg; rgr@ter@s) HﬁLgl 9@5}4 {R (LC/PDA:
PRdnddhenié) Lurf. &i i@)H50|€lm 5]~dotunf) OHZI')wL/m7n @Fad(eﬁi'ﬁ-Gﬂ% B over 15.5

711r958c§\f ng g&d ‘W@ %R{%x}lu%%%ceﬁqv%‘fld S@l’_‘ﬁ‘ té( ogHi%l ‘with 0.1%

Priegasatit 86d:Qfv 254): 2. 16 min. "H NMR (400 MHz, DMSO-dg) 5 2.12 (2H, m), 3.11

N Sagitd Sre e Fa 0 YA, E%éaﬁ%‘ {16 158 H)

Was-7/B3epAS @Y 782coHdE Y= 15.8tHhe Progedur £s stese hesl(iHnd, J =

BefIOTRSR . S ORI Lol '
2. O(lSOTm 5p columm; 0.8 nLlmn, gradient 5-65%B

?% 575 mnin, Solvent At H2Owith 0.1%
ri Puoroacetlc aC|d Sol vent B: Acetonitrile with

, » D25 netiRyi-penzimigazoimI-propionic
49 , DI\/ISOdG) 5131(2H t, J=7.56 Hz) , 581
s), 6.57 (1H, d, J=17.60 Hz), 7.20-7.36 (6H,
hgg|tl§qumﬁ§>und7 (384 wa;gmreaareti@cgmiu;g 60 the)procedgigs (d_gspnbed in
@xarﬂﬁl@ 48 b{/"ZQISIrBJ a%groélzﬂéﬂa §{artlﬂg'8n4t8rleh@) HPIC B B5(6¥7, t:BILC/PDA:
fger‘prn(@ﬁgf gnfqao(‘tﬂs 2.0x1 50m2n 5u colugnrﬁ %))8 mL/mm %went 5- E%(? Iﬂg)over 16.5
&%2 &tﬁie@?(y\hgil-z@ mthGi Dhemeifiiryrbduatia @cx&ZSd}/ei’mtBﬁonletopltrO@ mjth 0.1%
-2- henet nyl - ] enzi, Vv y -
bii5oroelt ent WH 8 da - DA 0o e R B RS 4 a1
6@8tH, Mm@aduuese_s.s@az)r Bhesz n, J Examz, 6]}52 by, usi ag5.76 Hz),
te starting nma
? %Q(7L Am)’%ﬁ%éi%ﬁgrfezx%{fﬁn 1@5‘&4‘}%@12 rﬁﬁ%@z t:of32 me d, J=
BSBMNrﬁQHJH,gﬂ),aﬂdi(Er(UH,&)GS% B over 15.5
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%; 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): 7.82 min. "H NMR (400 MHz, DMSO-ds) 6 3.08 (2H, t, J =
7.4 Hz), 3.34 (2H, t, J = 7.5 Hz), 5.62 (2H, s), 6.50 (1H, d, J = 15.8 Hz), 7.14 (2H, m), 7.30
(8H, m), 7.63 (3H, m), 7.92 (1H, s), 10.78 (1H, br); °C NMR (100 MHz, DMSO-d¢) 5 27.8,
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mn, Solvent A- H2Ow th 0.1%trifluoroacetic acid;
Solvent B: Acetonitrile with_ 0.1% 20 trifl uoroacetic
acid: UV 254): 2.13 min. NVR400 MHz, DVSO d6) 5

1 08 (6H, s), 2.89 (6H, s), 4.30 (2H, s), 6.54 (1H,
d, J=15.80 Hz), 7.03 (1H, s), 7.16 (1H, s), 7.22-7.32

1 1 H :
0R7 fOB 5 yip® MBS R oD By 171 8 kg dd 1B, na10
NBHYATExA 135.4, 23%n‘z@5l3o>‘(921étl\ﬂﬁ/(m/k)- @88 HYHt oxy- pr opel -1 H
-benzi m dazol- 51 -acrylamde (19) The titled
conpound (19) was prepared according to the
pelA%s described in Exanple 1, by using

Wa@dibh ot R-H5ERkE3MOBERYE s Syl 1H%|e§2|m%82c§-54@-acrvlamlde (34)
BR( PDA: Phenonmenex Luna C18 Ox150mMm 5 olu

tHed nqolquokjrllda(gi} nVasg bgegareg qﬁ;@rldmg5to5t A ures descrlbed in
Sobmplt 1A: byHaéihgvl édprdbnai% staithy UeBRASISt IHPLEEI 892%, tr=(LC/PDA:

Bhetsasoc butd C16 0Bk st 81 belugtis bpob e Sl RS B gver 155

hif4S¢IAdt AMH,03wid3 0.1(’/62 Hiflubrpacktic a5|d8 SbIX(er)t B:4ActBonft@ed, with 0.1%

g el oSS P B g7 -

1), @ H)IH, @ 63702((]2HH:1 M= 7.3 H2)95.12 @4 s), B.BQ1KId, K, = 5.8 Hz), 7.21

T NS (58051960 QL T (s N (T e gl g2y 272

34101 47.3; mads, ox%.9, 119.4, 123.7, 126.8, 128.0, 128.9, 131.9, 133.6, 135.3, 138.0,
d-11i-benzimdazol -S-VWI

%? aekie’zé\h{%% ?ﬁ;bﬂl—ff“ ed conpound (20) was prepared

accordl ng to the procedures described in 5 Exanple

% 8% U Ng appropriate starting materials. HPLC
o t R=(LC/ PDA: Phenonenex Luna C18 2. Oxl 50mm 5p
Eognaration of H-Hgirgw-#r(1-Bengsli dhipenginddazolFS-virearylamids (35 n,

Sl’ﬂlavtﬁl% c%mp'c_)% g h/ve% %rébéfeﬁfédd%ﬁ%@cﬁt ih@ %béiliures descnbed in

Sol vent Acetonitril fl uoroacetic
géarapleuv by aysings age"omatﬁ Sta}ctmwma(%@@ Mﬁ’iC DVE@ 65 jr=(1g>/PDA:
bh@ﬁonée%@lx Lm)a 018?2 A2 56%% 5 colulm 0’38 &urma grabicp0568%, B bver 15.5
@nn golv% Alg-lzg \pqy) g 1% g@u?rgaqqtlc @CId J Salv%'\tﬁ I_ﬁgeto%i;nlqsmth 0.1%
&rﬂﬂubkoa&églc 2<211d~u6 2$4)H8,69 lmR ‘HZ&IMRM@ﬁMHZ H:DJ@D 575.88(2H §), 6.54
s ot 15 B g O e 2t 80 ¢ SRR 73%3*63 Y94 (1H,5),
Pgtéd\ll Ho”?{ gc NMR 100 MHz CD3OD 551I 7, }148 116.1, 12dOG 1|26é3 129.2,
vdaro V en2| m dazo
gé c]g‘?\z?i 1)'38 t1| ﬂ@%@j '\g%ﬁ)ﬁ@u%%‘ )’ was prepared

accordi ng to t he procedures described in

Example 31
Preparation of N-Hydroxy-3-(2-phenethyl-1-propyl-1H-benzimidazol-5-yl}-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% trifluoroacetic acid: Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 6.05 min. '"H NMR (400 MHz, CD;0D) § 0.90 (3H, t, J = 7.4
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=15.7 Hz), 7.20 (5H, m), 7.65 (1H, d, J = 15.7 Hz), 7.75 (1H, d, J = 8.8 Hz), 7.79 (1H,
d, J = 8.6 Hz), 7.84 (1H, s); *C NMR (100 MHz, CD;0D)5 11.2, 23.6, 28.7, 34.0, 47.7,
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Exanple 1, by using appropriate starting material s.
HPLC. 100 % tR=(LC/ PDA: Phenonenex Luna C18

2. Ox150nm 5p colum; 0.8 ni/Aftn, gradient 5-65% B
over 15.5 mn, Solvent AA° H2Ow th 0.1%
trifluoroacetic acid; Solvent B: Acetonitrile with

Nk 1 S0 %{@%&‘é% 105 P (ot ey &2 goloy g1 vess

1169@ MEHM/D) 350200287, (1H, m), 3. 04 (2H, d, J = 7.4 Hz),

3.47 (2H, t, J =5.8 Hz), 4.46 (2H t, J =7.1 Hz),
6.56 (1111, d, J = 15.8 Hz), 7.65 (1H, d, J = 15.8
Hzpmple 33 (1H, d, J = 8.6 Hz), 7.89 (1H d J =28.6

?%e%argt oﬁ%f l(l»lq-‘l m'ox 23 1-

Nihelyifled xsprmpopnd (B2 hwakr esapaise oprepiding- 9cthgl prepedyeasz fefictbed in
aZ@hple- M! by aGihy! Qﬂp‘rép‘ﬁat@@art-@emfa{e‘hbl@d HF‘E@F’W/O( {LC/PDA:

was prepar eéd accordi ng pr ocedures describ
BoghgTex Lupg Cig 2Ry S,Qﬁpr aprarlame b arfm'ﬁg;rrr&%r\éﬁrﬁéf/osB over 15.5
HﬁhCSol%%t %rzot ﬁiﬁ( b@f@ﬁuorog&trg%ﬂowﬂgm B:URGtdplifle with 0.1%

r adi 5-65% B
dV@P"’fsetﬁ aﬁ'idnUVéé‘r)v%ﬁ? 'ﬂ“ rﬂz@"%‘r MHa%DsoD )0 0.97 (3N, t, J=74
tHz) frlwozaara?wzr@ agid) = $@|H/ﬁFHsd3(z1HA@QI=OTESHk @.684( rrlnd J=158

% i fluor oacetl c_acid NI\(B
(*K% M. iS4 6l §8§<§ed(ér=|8%HZJ792<1é‘8 ﬁ?)““i%zCNMR
MH@@D&CD‘}% (121423@ 4811 944&21H61n)120§ 1&%4( 258.8t134b, 135.0,

Q_Q én 5.8 Hz), 4.44 (2H t,

J14°371"c§ 9576‘/'55 /Ehzﬁﬁ MH]J = 15.8 Hz), 7.64 (1 H,
d, J =15.8 Hz), 7.71 35 (1 H, d, J = 8.6 Hz), 7.87

H, J =86 H), 7.92 (L H s). Ms(mz): 374
%ﬁ"ple Exanpl e 20 Preparation of
_ﬂg_rh‘tmnw N—ZH-ydm)E\l' B Ethine -dhefi8thin-1dhk-benzimidazol-5-yl}-acrylamide (38)

VI'h?lr Iglr%D r@%d} r%/éjsmégepsrr%g%%cgcgrgﬂéct\égr g] ﬁr%c«%rolaﬁes described in

@(emelauﬂesbydesmlm:@obprlate Stafivgnphteridls. WLGS|9990% tR (LC/PDA:

PR iRl RS SRl Bl pdl i Sl oy e 105

Mg felyeft m: r@pamﬂeﬁﬂ‘Veirélsorp@e@v@erd1§owentn$ nAceSzﬂl’frﬂerwﬁh 0.1%
%uﬂubl%@cémcta&dou\l%zt r 5 6é lr'ﬁiﬁ Oﬂq\ﬁ\hm -Q4@Fidz, c&gbmitr 35 (3H,t, J=7.3

Acetonitrile o fl uoroacetic
F54)3.26728gt, rhr? 6 h!r’-) &u@ﬁe f{hh@of WHW@@HW%JI E%HE 680 (1
d12H 15.8¥Hz), 23137611(eh=k m) 7.73.(44, ,2H: 16.8 Hz)=7.83-7.8b123H, m). MS
fl@}%g 9Hz)658(1HdJ:15810

f MHaiH d, J =158 Hz), 7.76 (1L H d, J =
8.6 Hz), 792(1H d, J =8.7 H), 7.93 (1 H s),
g;(a% da B bs), MB (nfz): 344 [MH . Exanple 21

ep ra I on of

‘gﬁ{r‘e] tltl@@réenﬂ)'ahﬁjcﬁ 59%5\)@5 prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 99.0%; tx=(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): 1.86 min. 'H NMR: (400 MHz, CD,0D) 6 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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15 The titled conpound (25) was prepared according to
the procedures described in Exanple 1, by using
appropriate starting materi afs. HPLC. 99. 1%
t R=(LC/ PDA:  Phenonenex Luna C18 2. Oxl 50mm 5p col umm;
0.8 nL/mn, gradient 5-65%B over 15.5 mn, Solvent
A HOwth 0.1%trifluoroacetic acid, Solvent B:
EX@Bi§i®rile with 0.1% trifluoroacetic acid: W
Pbebhiatifn 5 bf M 13-V obHP0. pitisthy DMBE i £91-8Qarbbhilic _acid

J:6.6 Hz), 2.10 (1H, m, 2.70 (2H, d, J = 7.3

H t, J =7.0Hz), 4.66 (21-1, t, J =7.0

Hing ;tltIeGCCEﬂpo@ﬂd p0) das ﬁreparédiaébol‘tmg to Thelgrode@ttes nipscriBe® Example

¥ %V%Sr?—‘?zippmf’”%‘% aI}_h”ﬂ m%le“ajs méée&iz—éf“ 7"7‘3@3 ({“110 'W* dcime o)

138 (M) .00 (A, J OBz 3 Y6 §4H, 2D, 34 26, ©,J =33 Bz), B42-8,21 (5H,

By &%@@?Qﬂ%@.é}; R St T TR TIPS

(mz): 364 [M—|] . 25 Exanpl e 22 Preparation of

?@Ag{wnet hyl - 1H- benzi m dazol - 5 yI | - -acr yI am de (26)
Prepardtipn eidV-Hgadroxsd -@26Ndindyi-eihyh didyagryamide

THE (REQCHHIbG (Wés r%pér@d a\%ﬁ&ﬂﬁ%etolmebé’roééﬂb%g described in
appropriate sta terla S
Erameles PDAY uSm Fﬂ?@fﬁ’@ﬁ@ﬁe%a'@t]%am@%a'? bJ?&@mﬂ%% tr=(LC/PDA:

‘F"%Mﬁbﬂef? L&wa"d:-{ fmz Ox1 5%%515@5%% By %Fadie’ﬁt 5-68%B over 15.5
Sol vent A: i fluor oacet| C

SR KGe Ui D1t BTueoacelt 2o Soiet o Assicatig Wit 0.1%
@fﬁlhﬁlroaéé\?fc 36d) uv 25681.0% Min. ’i-HNNW4()é®/@4zl\/bkasoQMS@d6)(zr6 1), 4.84

2.

Gy b5 i 4 By, Tl P31 a B g o ey e
6OHAS vz): 3093MH2H, M), 7.64 (1 H, d, J = 15.5 Hz)
7.66 (1L H d, J=72H), 7.78 (1 H d, J:86Hz)

35 7.92 (1 H s): 730 NMR (100 Mz, DMBO d6) 8 27.0,
Ei(aﬁplem 5 45. 6, 112.7, 114.7, 119 4, 53 123. 5,

[I’Me{]titled E;oampu@ 2@ 5Na28r epaaramamorgmg to the procedures described in

VRO (Bl Lok DU oy e eLoPon
Ph@m@ﬁpn@é HpBUALE 2- Qvl)’SOmasSLpe@gfm &b Ak @rqﬁlgenf %65%@ over 15.5

AR CESNERE A d88CKikPed % ﬂlﬂug%@dm& @cidty SQIVerHSB r1‘§3etomtrlle with 0.1%
approprlate Startlﬂg materla s. HPLC

ERbpDErBDAS: A ERBNE AR, (HAIMLE0S Hies BUSR GRS & 3P ). 265
gsﬁ sl)fidzm @Hﬂ@@b ?Pltd&57‘ S00a-BroVes0 B, 7168 @HNm), 10.31 (1H, bs),

1%tr|fluoroacet|c aci d;

é&)ﬂ@éﬂi bg). MRLEYHnr4G & with 0.1% trifl uoroacetic
acid; UV 254): 3.42 mn. 1H NWR (400 MHz, DMSO d6) 8

Badpltd M-

Preparation of N-Hydroxy-3[1-(3-hydroxy-propyl)-1H-benzimidazol-5-yl]-acrylamide (47)

The titled compound (47) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: >99%; 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): 1.02 min. 'H NMR (400 MHz, CD;0D) 5 2.12 (2H, m), 3.58
(2H, t, J = 5.7 Hz), 4.57 (2H, 1, 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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3.28 (2H, t), 4.63 (2H t) 6.53 (1H, d), 7,22-7.33
(7H, m, 7.54- 7.74 (4H, m, 8.55 (2H, d), 10.88
(1H, bs). M5 (mMz): 413 [VH 38 15 Exanple 24
Preparati on of N-Hvdroxv-3-11-(3-Hydroxy-prope
-2-isob>u -1 N-benzi m dazol -5-11- propi onam de (29)
The titl ed conpound red accordin

a
{HE YracdeldPks 3dds év. éb 2|h143E>3é§ﬁ>| 08, 18§-4usdn 140-39 143.8,
aggﬁomgéﬁpze séAffHNg materials. HPLC 99.6 %
R=(LC/ 20 Phenomenex Luna C18 2. O (150mm 5p
columm; 0.8 nL/mn, gradient 5-65%B over 15.5 m n,
@ghm@@tggA H20 vvlth 0.1%trifluoroacetic acid;
ol vent BAccetonl t1r| | e Ivg th 011040 tr| fl uoroa et|

ll’hg()tltl(aﬁl'borr(ﬂ)ounh 148) bwak b%})area &Iﬁorﬁ&blton%e @'oé’e?iu(ekl-tiescnbed in

?}ﬁnple be_ L@lng lgagropr@teszgtzargw matega]fs. gflé%& %-&/6 RZl-' C/PDA
(Rhethwbmed\,ex Juma 8182 bi)50mi 56 cdidmitr, 0.8 ,l/min, §adicht BL65%, B dver 15.5

S 53l € gy it 1Y% ol B Shuds Redfihe win 0%

TiRo®acetit 2cid; UM 264)34 53, IH NMD. (600 M52 CB;ODBD 3418 (R t, J = 7.5
%3)47 %glot PW% H(zé@v%”}%he sPB. 5ﬁ’r(ﬂﬁ’acf "i‘l“ Mg Qifz? 700726 (5H, m),

0X0- pXrolidin- E’@ - phene

t7HRRI (1HN J30?5ki3efr*@4 a8 (3 my| YIS ém/Z}/u@?h ](30) The
titled conpound (30) was prepared according to the
procedures described in Exanple 1, by using
&¥pre|sr4Cat e starting materials. HPLC, 99. 7%
M%Rw Hv%ﬁﬁ%ﬂ%%gﬂgg}mwwmf?s%é@m@@gae tsalsng;

m n radj o B over mn, Sol vent . ,
K06 1R o8I 440 Y99 ABPBREATRUIEE! . Meopisgirag, desoribed i
AseipBi Hlidye wasingh aPprdfhadd dtartifid uasieatst HeLACci 3%; U%k=(LC/PDA:

Bl BB R L0000 TR0 Bkl o1

Irtzin),, S@vebvt AC H,H, with 03 % trif.lBor%ﬁceHz)amd? Saltent. B 3A¢eHjtrile)with 0.1%

gf‘}%mﬁ& Gic (aexd,éﬁv ?{14 4.3, 36 @Ni@'ég%ow”, Eﬁ}/_?egcg-'di)%’sqj% (ftg)t: J=T75

(3rﬁ6z()ZH 433 7[INH), 6. SEédahpI £ 258 Hzpﬂe@'drm(sbnmbﬂ.ss (1H,d, J=

gksphel)lof(%6 Mfa g‘enm ﬁ"pg)'a P%g‘% +opy| !acr yl am de (31)

The titled conmpound (31) was prepared according to
EemBleogedur es described in Exanple 1, by using
aproprl ate st artl ng rraterl aI S. HPLC 99 %
- H S ' 2 gideahl 5p col um;
&hg tm’e(i rﬂoﬂmpo@rﬁ@@ﬁﬂkaép@é%e@ ébé&fdln§5to5the procedures described in

Example 1, by using appropriate starting materials. HPLC: 99%; 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% ftrifluoroacetic acid; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; UV 254): 0.99 min. "H NMR (400 MHz, DMSO-d¢) § 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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10 mn, Solvent A:A HZOwith 0.1%trifluoroacetic

aci d; Solvent B: Acetonitrile with 0.1%
trifluoroacetic acid; W 254% 2.16 min. 'H NVR (400
VHz, DI\/BOd6) 8 2.12 (2H, m, 3.11 (6H m, 3.39
(2H, t, 744 Hz), 4.39 (21-1, t, J = 7.01 Hz),

= 15.8 Hz), 723-7.33 (5H, m), 7.62
Ff%ﬁpﬁj“ 5 8 Hz), 7.71 (1H, d, J 8.60 Hz), 7.85

Pregaration J &, 60 N-tAYdrody-H-rigthyh2-(dphervprop 7 )H-bergnidazol-5-yil-
Maaml e 27 Preparation of

drocar banoyi - vi nyl ) - 2- phenet hvl - benzi m dazo
Btep-tyi i -propionic acid 32 The titled conpound (32)

W8S Bfeeé%ﬁé@%oﬁﬁ&w%ﬂh@%yt Bart s (NRIBIRIN) %Sm%ﬁ»ﬁém%d('ﬂong 4.0
20 Exanpl e usi ng/o(ap prop rlate sta

A0S rhrepaged meembge Inbgante-{ mﬂﬁmﬂr meﬁbﬁr&%aﬁ%ﬁ%ﬂmﬁ%' acetic
6di8, WasQdde®mm caRrigd[3L07H, 160 ﬁmﬁh/'mer}es&ifng@b@fﬁn WaPR4tda to 55

over 15.5 mn, Solvent A th_ 0.1%
£ far 24 dpeEcet itenserlgd PP RsALigo S0 et 1gs famayed and the

Bhidde Wdd Bét!l#éh&@cﬁftﬂ %o@gmdbtcér%n%ﬁa"r)o pR=85THd '&rudé"er!M%t was

%)gtpqctefi with dlcglongweﬂ@)ﬂe go 1@_)(f2[_|thrfee tljnes 7hquprqqggc e%ragtg were
cdrhbingli add waskled Wfith bslré)er ﬁﬁnl?} tWide chg&!r(ef(h'b miD) oncé .26 further dried
lélierg'!\laé,oj J%E' 173\.0%% f'_ffjed ?négcopieq?fate ) Thi 1pr86u}_%)m?_%yl ﬁ'ans—tl-
Weethyldzihe)-B8Qinpditkflamate Examblained 8n BO.5Rr wgd(Z6 og). 6fS(m/z): 207
P{?I-fydr oxv- 3- (1- Benzyl - 2- phenet hvl - 1H- benzi m dazol - 5-y

acrvlamde (33) The titled conmpound (33) was
ptepfar ed according to the procedures described in

EAIR G 4 (4 1) EERAR S i 8 At

2850%9,5@4%@39%@%%0% (Bnnp.nd A6 rAdiveratmiseds g @5 ML round

BYEIm fleak Nith AD Fhi o$9hé’<ﬁﬁ\£hlﬁom5@91é’w hd reBuiddé mixture was stlrred under
trifluoroacetic acid; B: Acetonitrile with

D agErSoR 1o s S A A el Mook and the
N\ﬁtlﬁgﬂ&&t%@as M@aﬂ@bnﬁerﬁp&&u(e&bl arlothed4 Rourd.. The lgrdgress of the

Jeacthp(sw%s mglyltorefi liy4Tl(C‘2:ﬁ|) rﬁ)uplk?g épdugtg}_% 135 mmeﬂ%@el?@#? phenyl-
BtyryFarBigo](phehylisdcrylid Oadi® (dthly, date) ; add C-MNR:t&0INdAZ 4-phenyl-
%r?@%?rk)ﬁgh%@f}%%?cgac@%?egtgyl ?ﬁeg )g/%l%i%éélﬂe(} éﬁm %1%8786/0 after
p@Fiction ukB. ebjunih3&hramatd@8phd, (Sdﬂ&ngsyslhﬁﬁithylééetéte MZane=1:1)
Mg( % ggw '. Exanple 29 5 Preparation of
}—@ oxy (1 Benzvl - 2-i sobut 1-1
Bidheénzi m dazol - 5-yl }-acryl ami de (34)
The above coupling products (59 mg, 0.17 mmol) was heated with 5 mL of glacial acetic

ne

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, 1), 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%; 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,0 with 0.1% trifluoroacetic acid; Solvent B:
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The titled conmpound (34) was prepared according to

the procedures described in Exanple 1, by using
appropriate starting materiafos. HPLC. 89. 2%

t R=(LC/ PDA:  Phenonenex Luna Cl18 2. Ox150mm 5p col umm;

0.8 nL/mn, gradient 5-65%B over 15.5 mn, Solvent

A H20vv|th 0.1%trifl uoroacetic acid;, Sol vent B:
Acsoriletwithl &7 ittifkionagssis 20idt WY 25410p-8hewt i'd NMR 400 iz, DMSO-

gS%)f 146gg7m5”$5 GH t'\"\ﬁzﬁéﬂot %‘Bs gsﬁDQ ?)58%1}%93 16%0 (5H, m),

ABH (1Hbd)72.72 2, dé)‘? 90625471)( 10 (14, b9).Ms (r52)8 3@@)MH17 21

(2H. n), 7.35 (3H, m), 7.66 (3H, ), 7.96 (1L H, s):

13C NWVR (100 MHz, CDCI3) S 22.0, 27.2, 34.0, 47.2,

Exgmgle 4814. 9, 119.4, 123.7, 126.8, 128.0, 128.09,

ﬂ»%laa%noriéﬁw @wdrlai%q’i?;ﬁ (333Rlafbl-1-L5Bp)-2- eyl WBbérHmdizol-5-yil-
15 Exanple 30 Preparation of N-Hy

ggr&andeﬁ@ Benzvl - | H benzi ni dazol - 5-yl } - acryl ami de

TB&)titidd e:ohlpburﬂd (569 TRRBUP@4rd8 )ack@rging r e piae effoceaes diesgribed in

tot cedures desgri bed . in
ESarge, PabE L PHEPIALE P, meprge. Grleodb 0% ReLcma
PRer{deiehBuna 2138 :Pbﬂrsommmxcdmmra 0@18L/AhirOgtbl@n5-5p% B over 15.5

&1 Ve e O 18, UL 39, Eli T s oA i 0.1

SmbureaktetlBamACLe\Y 06t 3.50 eninii'HINMR 1420 MHiZ, {ODgODP&EE0i(2H, m), 3.19

26 o BB 228 g, IR 4408, M2 (108 80 iz, 747

(M, ), B62 (TH, JJI—USHz 1755981Hz) J =71.95iz), 7145 (8}, 57516 6 Ha), 768

?}ﬁf 1@(@ §)1§§§%1Lr ig N&%gémH%lgBWﬁ?@%g?) 394, 424,

31-36 413.0356 .0, 11035.13] 6113, 1,124.85128.0, V&B.§.nf22)8; 1394 135.1, 136.6,
i8N
dr48|$)?(> ! qﬁé%efﬁﬁ?r)ﬁ@hlzﬁr%g/wll—l- benzi m dazol - 5-y
I} acrylam de (36) The titled conpound (36) was
@&gﬂg(eeﬂ according to the procedures described in 30
:'_»; ?\Y USI ; r 51.9 arltl g le“-ZImldazol 5-
BRideqbuMm; O 8 rTL/m n, gradient 5- 65%8 over
0
JE? dltlegoqog@ﬁfndB_%?&\CA Elrzep?r\émpt hcwg)rfiﬁgA)ottc)rl flgrgée%ﬂ%%t descnbed in

Exhipleon 0agetisivg adpipebpriaty’ 2t5141)19 Ba@balsi MPLECH 9NNR6;( 480-C/PDA:

7. 4 )

Wéh%n%(?% Cﬁ% ?8@1(53@% %_'bollfmn j) .8 ml7/n1'_g 3d?en£9§§‘?‘ %ﬁver 15.5
tmin,JSetvent 4: HzD, wib 84 % frifluorBacetic adid=S¢lgert B—|z/)cetc5mtr;_ﬂe) with 0.1%
rﬁgbrgn}_ﬁly acxga}\g%%'ﬁ’m in. 1&%!\@% g%blz f—é ég 66'18 ]1 71d(4§4 ), 2.82
1BC SNRS5((200, ¥Fi7,1 rwgm eH1L J= 7. QGZ)ﬁS 4QQHN J3=47 f Hz), 4.27 (2H,
o 14 2 84,3 1@"—9@ 73 (2H,

TR A s L i)
), 7.85 (1H, s); "C NMR (100 MHz, CD30D)6 22.8,727.3, 291, 342 435 451, 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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165.6. M5 (mz): 350 [VH'. Exanple 32 5 Preparation
of
N- Hvdr oxv- 3- (1- propel - 1H ben&i m dazol -5-yl }-acryl anm d
e (37) The titled conpound (37) was prepared
according to the procedures described in Exanple 1,
by usin appr opriate starting materials. HPLC. 95.2%
ErampplesPDA: Phenonenex Luna C18 2. Ox150nm 5p col um:;
PreBartibr nof gr @iy @idky-31 BBYBroRy-FophP2-Tsob iy, H-Szeddzo0l-5-y]-
A H20 Wléh 0.1%trifluoroacetic acid; Solvent B:
e wth 0.1% 10 trifluoroacetic acid;, UV
gkf): 2.92 min. 1H NMR (400 MHz, CD3OD) 5 0,97 (3H,
t, J F[143ydioky)-progyl)IBisithl-1 A)benAmibidzd|-BHi]-atrylidd asid 7m&hy! ester

&%g;@req%cforglﬁg %tgl% fxzwp!a? %ep_H’% é .}Z§_§ jng( %%é@h?lﬁar\q 10% PSIIC (40

mgB in 1)L, of7 MBAH(dasHhydsdgenBe@4isind aHhydsdgen ]ti%a(lbdﬁl\,ﬁ/ermght After

él%%t?ogwr%cygﬁg?ggﬁ%\% 1%2 ée?f %’gsﬁgaté q%é@b% gr]rder reduced

p@5sUTe tVRiIMen B I)-(3-tyd@xy-Mapy!)- -rssbwéhtbe@m@amleﬁasélrmmw acid

REiyeasr12. T RSV B M U219, oo R 470 e
ey . £26 SATHD, {R2 1120 oApBUH TBEPOAER. & J =8.0 H2)
%ZSK%R a‘%‘?zq—ﬁﬂ'?% 629 { he 7y aoesiss on d9serd hz‘:»‘)ds bR(3H, 5), 4.25

riate starting nmat

pro
m@ Jgg? DO TR (0 Bt~ B o Shede o 56 BRI (100 Mz,
I n 0
over ?@H@ %) oﬁ%ga\;ie%g%A%égégbwftghﬁagb?ﬁ7g foeh B16.4, 122.1,

fl$3. $I1@6420%1éi i184.3c782. Sol vent B: Acetonitrile with
gé@ trlfluoroacetic aci d; Uv254): 5.06 mn. 1H
MHz, CD30D) 6 1.37 t, J= 7.3 Hz),,
§h<2@ﬂe@2:prnp@und 129 Wﬁsgrerqg ed agoas ng( fiwplmelthod Jlescriveq piay t))usly for the
éfze §raﬁc?rHaf @dmxémm abid3 Ms!zaw;z (@4+6|§f (310 H, 1H1NM{3{ @0d.MH3, MeOD) 5

70846F; B9 1 8k a2 ONBH. 25 T4 B miobe] i b i, 34501

r@BV@ZHQfJ 6.0 Hz), 4.52 2H, t, J = 72Hz 7.45 (1H, d, J = 8.0 Hz), 7.56

SR ot s BT s

B2.71 385, AN @csﬂwmegodﬂszcgnmeai 126.3, BO.IX30R[162.3, 1d9y4.

usi ng appropriate starting materials. HPLC. 99. 0%

t R=(LC/ PDA:  Phenonenex Luna C18 2. Ox150mm 5p col umm;
Exﬁmplemm n, gradient 5-65%B over 15.5 nin, Solvent

264pmice @B nin. 'H NVR (400 Mb, CD3CD) 6 1.64 (3H,
ok = 7.3 Hz), 4.55 (2H, dd, J = 7.3 Hz), 661(1
Er—%‘, J—158Hzag 7.72

19

342-N-gmog gmlnom}athy gth(/lﬂl:é-k}eg;fmic%’go!(qﬂl]zgoryhg Sagld% Wpﬂhyl ester (43
mg, 0.176 mmol, prepared according to Example 42, step 1-3 by using appropriate
starting materials) was dissolved in 10 mL of dichloromethane. The resulting solution 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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57 Exanple 35 Preparation of 1-(3-Hvdroxv
propel ) - 2- phenet hyl -1 H benzi m dazol - 5-carboxylic acid
h_ydroxyam de (40) The title%tonpound (40) was
prepared according to the procedures described in
Exanple 5 1, by using appr opri ate st arting
0 1

r‘é’gtr’ncl(g | oqq.;r!qplﬁ@cq_tgg@grlqhyd(nde §142 r%g fS%)O 66§ nzmcgk Le ;(l'iﬁed to the

4bode é(ﬂdrtiont TheJ reactVOnZNédZ&omp_l'etécQaﬁerZJZ dutd andhe o?gzﬂﬁ’c layer was

%@%MF%B@J{V@P&%\%@ ’idvs |ce) followed [)J/\/Washmg Wﬁ‘\npvat%r (10 mL)

I‘thbh/dwm(kmr&MiO (r2l-)pyrice cind-tRery Hreet dwel Nald® baéfiai fifiralmppthe crude

e
%raéolbjar gé{é@m ogg 3@% gllne b%b%)‘ce ur@g{R g?‘rel lB’?o(—’ Bekimidazol-5
BR-anylicacl] mehy!esien gvaa ppleopd b)artemowt@melsngentdvi@m/a)l 836 [MH]".
G 98.4% tR=(LC PDA; Phenonenex Luna C18
- X150mMm 5p colum; 0.8 nUm n, gradient 5-65% B over
e gitlecheqmpogad (A wapprepererd wcedidiny tpode piopedusisoteseibed in Step 4
A EdampO 1Y BN LsiRy 3@@-%Higvérﬁthd §1er5 . er-:—tﬁly?/q ﬁ«@enamldazol 5- gl]—acryhc

trifluoroacetic acid
et medsesiasys @egtaﬁgg(mjpna[l LG: @46% tBﬁLCl[FPA ghg@menex Luna
(chig.2. 81 50nfm bl coRbn; OB mL/mif: chBbht 55% B oveF 18.59in (Fdnent A: H,0

[I.\rA)mlOSi"/% %‘{f&\%ﬁlﬂa’@etg%écyg 'Ség@ré)tgﬁ‘d%\qegﬁ?t@? Q//v%h (On%‘yz)téiflug%%ceﬁc acid; UV
%W@r&wm S AmEt (ayd N@ianMBY)LdgﬂBJrSU%(BH ], daazrquSS)yh 58 (2H, s)

cryl am_de e titled conp

ceihitel 7&&(&%@ BB TR Ta0 8 (Hbsb B . 10.74
Bsamy @v4); 3By[Mgi.ng appropriate starting materials.
HPLC. 96. 5% tR=( LC/ PDA:  Phenonenex Luna C18
2. Ox150mm 5p colum; 0.8 nlL/mn, gradient 5-65%B
ExampkEsd’ mn, Solvent A: H2Owith 0.1%
tgr%églrggﬁ oé?"ilﬁ Iﬂl\j(grlogﬁ fa gl (3%941@; g{ émﬁppé@@ﬁ'&é&[gyvﬁ f%olall%'i_lmidazol-S-

DVBO- d6) 8 1.38 (3H, t), 2.85 (3H, 5s),

%hé%lt%é%orﬂrgoun | éﬁ \‘/%9" eg g’él:or(d;"\? tomhe gmé%u(ésté’s)cnbed in

Expple 2460V VBN . aBkeATioice S%tmso "ﬁfeéﬁk&r dt'ﬁ’t&w &§0%; tr=(LC/PDA:
Nh@{@lﬁéﬁéx Lﬁﬁalcﬁéﬂz *Gs(ftro%ys;p EQYh:) 0.8 NLRGR Zjr&8i s B ®59%B 8ler 15.5

-acryl am d
FW"épﬁ it aAch'?de"% Bigh erﬁ'aorﬁ?%?é%cfawesQ»O&%@c? i Betprite with 0.1%

@ﬁ@ﬁ@a@etnbac&@}’UM?ﬁ??3 @pwnom NMRG(4§(§ RIHE m@smg)m @ @H, m), 2.75
HPLC. >99% nonenex Luna

23Dd) 5D it Sh Sbéﬂ@n%ﬂ HHsnm%ﬁ it b 4FOLAk '@ %55/&%‘ d, J=15.76
M8 r7.2567 34 (3R, M), PR\ eMmtd, A=131280HwW, 7186 Q1HA.%, J=7.80 Hz), 7.82 (1H, d,

Ll BPGE LS, o (R 5 Acetoni (il wih

Example 48
Preparation of N-Hvdroxy-3-[2-(benzylamino-methyl)-ethyi-1H-benzimidazol-5-yii-
acrylamide (64)

The titled compound (64) was prepared according to the procedures described in

Example 46, by using appropriate starting materials. HPLC: 98.5%; 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): 3.52 min. '"H NMR (400 MHz, DMSO-dg) & 1.31 (3H, t)
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35 trifluoroacetic acid; UV 254): 1.02 mn. 1H NWMR
(400 MHz, CDGCD) 8 2.12 (2H, m, 3.58
(2H,t,J=5.7Hz),4.57(2H,t, J= 6613Hz) 6.55(1H,d, J=
158Hz)767(1HdJ158 Hz), 7.79 (1 H d, J =8.7
7.89 (1 H d, J = 89Hz)792(1Hs)922

éﬁ?H g SO« 2 4o 3 3o gD iy, 7 g 775

T6®B. (ZH, tVB 9% (- B), 926 21H, M., 10.7Exiahpb)eMSImE): P& ai-dt i on
of

N- Hydr oxy- 3- ( 1- net hyl - 2- phenet hyl - 1H benzi m dazol - 5-v
|Exaggld 48ni de (48) The titled conpound (48) was

@fr«?ﬂé?étféﬂ GCHAUHIRE3 12 HehS I RHARRAYLES 1 H8SihBED -5 R)-acrylamide

nple 1, Dy using appropriate starting materials.
r@c 99% t R=(LC/ PDA:  Phenonenex Luna C18 2. Ox150mm

Emecﬁiielsi%mpgu&i %%éb tpEbrpﬁl@Heéﬁcm%m@E’% ﬁeOH@EedLgé&descnbed in

m n, Sol vent 1% trifl uoroacetic aci
SyppalRt 4B bAc E8iogh| IAPrqPEaty; FlRMNY 1 MAtenals ﬁﬁL&or%?a/eeﬁa-éLC/PDA

FoieflomdAéx 2bda C1d2 ﬁ%m 50 EbiiMv 0.4 AnQ%MdzadléﬁDB@@% ® over 15.5

3n11768ély3qqt %)H28)6W§h 0(11/o H%l%igroag-ptlc. a%é §ol,_ﬁxjt B: 7Aﬁpn7t”z§6mth 0.1%
(t&fidoroadetic adid SV £44)H 481,mid. 'A NMR @10b2)Hz, BMED-d) 82.8¢ 381, s) 4.59

e 40 15 Pr par
Qigpiriosq UL po! pm%%“ﬂqnowﬁﬁﬁzm}n@gzw 7 B Jirsos
aenLde). USQh/zIhsod [MHjed conpound (50) was pr epar ed
according to the procedures described in Exanple 1,
by using appropriate starting materials. HPLC. 99%
tERafp@ BDA:  Phenonmenex Luna C18 2. Ox150mm 5p col umm;

Mé‘om & N%ﬁ@%&o ¢ Qﬁ}-?ﬁ?@%g Aye S{hv|3r§ pﬁqu@yé-fw §8@rﬁ:@£zol-5-m-

Acetamidet (66) e with 0.1% 20 trifl uoroacetlc acid; W
t%é)m:e& &%pﬁh&lﬂ édg' \g%éR %Qr@d%ordw o)) pr@cé’duﬂeé ée%'alnbed in

fxa@plﬁ 15.ty Hsing applqpﬂatezgta(tm meyeriafp, a‘ﬁ‘zl@l fLPO"/d: taf(LJC/l”DA

ﬁergonll'gﬁex Ldn$81d 2841 5(031'#‘ 5|m:0|urM$ ()(Emnl'é)mm %le[nWBUGS% B over 15.5
e 41 25 Preparat

ROiry B9y 25 TLRHMI0 A PP FE¥: SebsitdRi Areiqridy with 0.1%

Tﬁ@oﬁoé&éti@gci@‘)WQgﬂdB [ Jﬁm V\RSNIGRG(@@T qu m@m isngoteH, t, J = 7.3
oceaur es

app 5t @) &”&r@ﬁnngrm?t%F'?)ar‘éo @JlrbLo’ §é>%*z 650%*“‘ d J=16.0

&Ef(?ln% BRAm), Pbgé(nwn?ng%isatfﬂgz)claozirg)%ﬁorw(folﬂ QQISUH‘:'MR (100
mn radi en % 8 over \Y}

R BB b o 8289, o4 A sorthcant e B 6sh| a0, T, 1206,

AgeboTE3ld, 129 wisk B, {018/61800 165 0 Mer@agetd7cvagT, d; W

254): 0.99 mn. 'H NVR (400 MHz, DVBO-d6) 6 6.62 (1H,

d, J = 15.8 Hz), 7.74 (1 H, d, J = 15.8 Hz),

Ex8mwple.®9 (3H, n), 9.32 (1L H s). MS (mz): 204

[FJ}@_;garation of N-Hydroxy-3-[2-phenethyi-1-(piperidin-1-yl-ethyl)-1H-benzimidazol-5-yl]-
acrylamide (67)

The titled compound (67) was prepared according to the procedures described in

Example 1, by using appropriate starting materials. HPLC: 100%; 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): 3.90 min. '"H NMR (400 MHz, CD;0OD) 81.86 (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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59 Example 42 Preparation of N Hvdroxv-3-(1-nethyl-
3 henyl -propylJ | H benzimdazol -5- |- acrylam de (52
Step 1 5 To a pre-stirred solftiti on of nethyl
trans-4-(nmethylamne)-3-n itrocin na mate (1.0 g, 4.0
nmol ; prepared as described in Exanple 1) in 40 nL

ggaﬂfgﬁ% 3%3 {&@9\44%%%5”@%6} 1?%6‘01',&)% 1457 '@gq fhos6, 130.0,

SiaBigt 130, iaks hieaBets7t® 1660. Gsf(erz)241hmis and then
cooled to roomtenperature. The sol vent was renoved
and the mxture was neutralized with sodi um
kEX@mM%te to pH=B. The crude product was 10

\ﬁ_ﬂdﬁmm_@@ (10 nL) tvmceandbrl ne (1 V once and
et fRRH éUn‘:dggnd Q’Yﬁrwé@%@%reﬁoiccg:rdrhgu(o’ thfe hloBEfFks@R8kcribed in

concentr at The "pr oduct net
EremRipl dmi ve)usiag aﬁwnﬁ@nﬁamémre VWederiglst dﬂﬁ‘i&j 19082 159 C/PDA:

Wh%h&lnén%%iu@tw M@Hﬁo%)m 5@93 umL B mi /i, g%o‘?ﬁ)t 2.65% B over 15.5

phenyl butyric aci

tnﬁ'an§olnef% et With Hé)"/g 3’1f'aﬁﬁ°ﬁ@f>@\3 qunﬁ»péem(%sf*%omtdemth 0.1%
mebboaeéifé aF’MBQV 2(52?@ 7'Tgmn 01H4ﬁmmmd)d Mwereog@m%@ 0648, br), 3.21

| ask wt

d?*“ém %rr Bﬁéizhér?@ 4hhHé PSS, |tnb— Hk?hﬁé%%i‘é teh?’ﬁé# ), 4.57 (2H,
wrwl:elmr-m te GH @Umﬁaldﬂaﬁ)eﬂzwsrﬁnmﬂs@ @$1 leEf%O?r&Ww (1H,

ect ed

ﬁi. A J’r%“ﬁ)aé 7§t(1h'1 rded aérﬁ F'é)oﬁ#? éH‘béP CuNMRf 6?0 Mh‘ét%{@% 624.1,
our 84.3 e, pP OgsEES 19@ 11885, 11LA0DE 8N 288 1908 1:30/0e 33 134.9,

503, 0 SR DB, X Wi pos o

butyryl ) am no] - phenyl } acrylic aci d nmet hyl ester and

yl am no- 3- (4- phenyl -
%X FGﬁega"Jrqn no) - phenyl ] acr yI iC aC| d net hyI est er, were
-v y-341 hnzumldazol 5-yl}-

Ca "lue I?Eonat ogr aphy. (Sol vent syst em Et hyI

dl

ace €. nexane 1:1) 25 Ms(mz): 353 [MH'. Step 3
The tledveormpounsl (g \pﬁ%d@@a@d(mmﬂ@\g 0. the ma)ﬂe\ﬁaéescribed in

hours@ X‘t?tB %Csmg Qé]prgﬂg%?é aly r@]‘r@eHa'Eenar'é‘C'&FbL%t 57805?%“PR =(4C/PDA:

% oom tenperature,
plieeorpaney kera CH p.9x150mm Sy column 0.8 mL/min, gradient 5-65% B over 16.5

Rk, Ngdivent (:3-HbeRH oﬁb/oomﬂharaééét bepal Bhdaral: &cevdrﬂtmél%bh 0.1%
lic acid methyl ester, was 0 bt ai ned 30 gquantitative

B UP@ARRIE rgidg U C 234): 32 tie &NM%HQ@rM%éM%@ dg)p mm (3H, 1)
G4 @2I—Mﬁ|%;352%/%gt)d@)2§ (4’44114) eawimi 74358 érZHn t7)56'§§H]¢ﬂ ) 7.73-
501 ).

%SQ(ZH t 78 9.25 ?H bs), 107ES 1H, b MS(m/6z) 365{M

Example 54
Preparation of N-Hydroxy-3-[2-phenethyl-1-(3-pyrrolidin-1-yl-propyl)-1H-benzimidazol-5-

vl]-acrylamide (82)

The titled compound (82) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 100%; 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): 1.18 min. "H NMR (400 MHz, CDs0D) § 2.01 (2H), 2.17 (4H),
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7.65 (1 Hd), 7.72 (1 H d), 7.90 (2H, nm). M(n z):
335 [MH]'. Step 4 The titled conpound (52) was
prepared according to the précedures for preparation
of 35 hydroxami c acid as described in Exanple 1, by
usi ng appr opri ate starti ng rrateri aI s HPLC: 99. 8%
menex Lu mm Sp C
@0§ %'ﬂ) ﬁ12ﬁ () g1°’ A28 02 @Bt é%ﬁ%’é)«ﬁf@ >n? '%?(%I771n@H 7.78
A2H)H2.O w}-t)hM@ (f/B0 419 fuigor oacetic acid; Solvent B: 60
Acetonitrile vvith 01%trifluoroacetic acid;, UV 254):
5.01 min, "HNW (400 MHz, DMSO- d6) 8 2.14 (2H, m,

ExZExp(eEﬂ t), 3.14(2H t) 3.95 (3H, s), 6.58 (1
4 d 1gf7;§, 5H 5 (1 77 |

i t l
%’hb lt‘hét? dof'ﬂpg )(ﬁé& \Mécf B{eggr)éh %c%orgmgrtg dm%:éoprjoté'dgggzg%%c%ed in
\Eagmp!e eﬁﬂar@d uaiog capgropgate ostartieg praseriathu rdid-Gde s¥t4 %e tr=(L/PDA:
Baiihéet LUIWC’@EMH 58RR ﬁPEdIL%@ 0 ﬁ[ﬁﬂlﬁ‘%ré@?etn%'GQ%SB over 15.5
HPLC. 98.0% tR=(LC PDA: henomenex "Luna
MK IB GRS 2801 "/otr@um@qﬁlﬁ acigr aivermtB: sﬁm’f@e with 0.1%
@rm%ro%été aBlinyv 964) V?é‘& mﬁw} ‘#'%91%"('466‘ I\/ﬁllzll%/ISO-de) 51,00 (6H, ), 2.94

trifluoroacetic aCI | vent Acetonitril

®H.%9. %33 RHus) @é@dﬁ*ﬂd“)a‘b% ZHW MUH@ 57058rﬁﬁ5 %H"NWO (1H,
, 3 2H, 3. 39
Gg%%s'\(*rﬁ m@ﬁf@)ﬁ 8, @5@@1%&8}";\/13'%/2 421£[qu6 HZ;T) e
(1HdJ 160Hz)717 (5H, m, 7.52 (1 H t, J
Eximﬁlekﬁ)758(1,t,J:16Hz)765(1HdJ
. 68, 2H s

7 5 &111?;\! besn)zwh%_lﬁd'@tdézolﬁ-vl

@Vcl@roﬁbﬁacdﬁboxiﬂib&cﬂ hvdrbgﬁmdel(xgi 6, 123.1, 125.7,
%58. , 129.6, 129.9, 133.7, 135.1, 136 6, 137.2,

—7, 140.9, 156.5, 166.0. M5 (mz): 416 [M]".
Hxangaliwiod 4 @H;PEEDAI a2 imgn0.6fmmbiHndnbydrous DMSO (1 mL) was added

goé %rg é}?rﬁf %Eﬁ‘sb@r?% angaz o+ U B o R Y B e rgtéQ?eq_ﬁas then
i B01G8nCiboLNOBT) (idomar Bariag a3 ob I bUAETIMEtoRy-

%E%Sqli‘ﬂ?e%zﬂﬁo%%!'sbﬁjdadﬁc abif ﬁﬁmy?esger g?é!palr'é;d &4ording to Example 1,

Eg riate starting mat eri al s
BRe(1Y POAML obpRiydivEhERF M@ﬁad@?ﬁsaftzr &msen?ﬁesrss%faguwﬁwe was

Qie% s!fhé&naf‘ rooftl t@ﬁh‘p@r‘%ﬁureso@ﬂ@ﬁ th’eﬁran%uéo&amdfk-ﬂp the residue was
%trifluoroa et

| vent
SBe B0l Ak Gy iR s #150. 9o I aBR st ribout further
aqiiftatiddy 254): 3.70 min. "H NVR (400 MHz, CD3CD) 6
]2(4H m, 2.82 (6H s), 3.05 (2H, t, J =7.1
%LS 21 (2H, t, J =7.6 Hz), 3.44 (2H, t, J =7.5
Hip)a soutidi of 2bdve crude product in 0.5 mL MeOH was added a pre-prepared 2.0 M

NH,OH stock solution as we did before (2 mL). The resulting mixture was stirred at room

temperature for 4 hrs. After quenching with TFA (0.4 mL), the resulting mixture was
subjected to HPLC purification to afford 10 mg of desired titled compound (88). HPLC:
99%:; 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): 6.36 min. 'H NMR (400 MHz, CD;0D)
§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, 1,
J = 8.0 Hz), 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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t, J =7.5Hz), 6.53 (1 H d, J =16.0 Hz), 7.20 (5H,
nm, 7.65 (1 H d, J =16.0 Hz), 7.73 (2H, m, 7.85
(1H, s); 73C NWR (100 MHz, CBBOD)8 22.8, 27.3, 29.1,
34.2, 43.5, 45.1, 58.3, 30 113.5, 115,6, 119.6,
125.9, 128. 1 129 5 130 0 134 2 134.7, 140.4,
140.6, 156. 2407 [VNH '
871 R e%%wgb foh =t REWydpoRy-9 19 (1. = 88 Ha). ws
@haxys@epgl ) - 2-i sobutyl -1 H benzi m dazol - 5-yl |
acryl am de 29) Step 15
3-[1-(3- hydroxy-propyl)-2-isobutyl -1H benzi m dazol - 5-
)Ethaler@il ic acid met hyI ester (prepared according to
| : 1 &1"9’dw9etﬁ"vl;”1 é-% 2%&%\9 propyl)-
O~ Was— Ty drogena
i) 3y patiden@8B) overni ght. After flltratlon
o1ugh short coI urm silica gel, the filtrate was
rated under reduced pressure to give

Z=[fH13-dimethylaminey2 peisilylpropylanybutdynitapheavgiha¢riticdacib (183 g, 6.0
Yrhot PErORrQNLE 4 &G %d]@ E'§E§n§1€I¥|1 9%&95 Tﬂﬁlglﬁor!&ﬁﬁi\'ﬁa 60 mmol and

quantitative yi e 319 ;
MeLH (S0eED)was ixed a(d peated aU4&Ce‘or42(J-ﬁ9urs 1Thg;_re@@pr\ nw)ture was

%oéigc% 01}30 n@amggrsguge érﬁ'lsol\yenﬁ vllas r7é3nc9/e5|%l)1der rgdu%gd Q)?éé'surg To the
fesidug w@)add@j 50 i chhlggomezhagg ang 299 wayer—Th;e pg-l }oﬁ:; adjusted fo
%0Qath (chibenfiated ammdni. 1% la)éezs %r’e?se Srated "hlnCF%e aé@t—:@u&'%se was

:(§5tra3:tedggih51005ﬁ, imhlgymgthaq@g) he orgfj]@ eétrac'iszwérerf com}_;gmed dried over
l@urﬁ,su@é fhterebiddndSthe koHe®, wab/BmdvedSliefRer Zedlibed biekbieel To the

GRS AL RSB D, TS 1A ha) B LA narovie (.4
@yﬂﬁeméad&’ﬂoﬁ rrﬁb@uré wab/ﬁeefl‘éciat(wh@i)o‘i% Ba0s,;thehttodiyiRto 0@ temperature
%t}we%%%)\tﬁgveréé%gvédgﬁﬂer? fedl;h]cea p%sgurggﬁe rés'uggxg %Zu?i pg%i’uct was
(edrystati}ed f&mSMeOBH t, 6.0 Hz), 4.52 (2H, t,

A

f@enm@am) 5-yp-aciglic BBl dvas s@taﬁed inF2%ryield 81 B0 sEps1.5 87, BS (m/iz):
%é%[@_ﬂllZ 3, 112.4, 126.3, 129.9, 139.6, 152.3,

Exanpl e 46 25 Preparation of
@iﬁ:ﬂ;@droxy 3-12- (benzyl am no- net hyl ) - 1- net hyl - | H benzi

‘ijg?@itneﬁybéln)no Zaﬁ-ﬂt)ﬂe@m ;S*Sp;?)oz -Rlo®B2 B-dihydro-1H-benzimidazol-5-yl}-

Fimoc- am nonet hyl )
ﬁ’éftyvfyﬁmcmogéﬁe' Ol ez brafeide (369 g A6rfRply and potassium

@shbefaté 4883 g) were mixed with 10 mL DMF. The resulting mixture was stirred
overnight at 45°C. The desired product,
3-[2-benzylsulfanyl-1-(3-dimethylamino-2,2-dimethyl-propyl)-2,3-dihydro-1H-benzimidazol-
5-yl}-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), .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%; tz=(LC/PDA: Phenomenex Luna C18 2.0x150mm 5y
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ng, 0.176 mmol, prepared according to Exanple 42,
step 1-3 by using appropriate 30 starting materials)
was di ssolved in 10 nL of di 6&hl oronet hane. The
resulting solution was treated with 2.0 nlL of

pi peri di ne. Renoved all the solvent and piperidine
under vacuum

FoluDNG Qi GHEP ﬁypraﬂ'eﬂbﬁfﬁ?f/" BrovsentA-hintiaz 8PIVERt ) Hoft i 0-1%

itFluB@hebtidRichy Bolsdt 6 .AcelyBirE ®)th 0246 trliMibacetiStep; AV 354): 2.87
Benzal dehyde

. |
S 2 LRG0 M7 DS T PG 5k A 0P BEG . 51 326 (2H),
3;0113/{2“—!0 sPC4 65 (m-t hsyl 6858, lﬁ95v9,Hz€}0?/Q6 -0 444B6H D! 3.58(1H, d,

5’5%““ §68 G Al B gz ;e i b e ot [ Tog

roomtenperature 62 for 1 hour. Sodl um
?’I ac t%(yborohydrl de (142 ng, 95% 0.668 nmol) was
&8@@ t'o the above solutlon The reactlon mas

M Ce, foIIovved
g W c ' ‘ W ce, with brine (10
rﬁ_gg_‘once and then dried over Na2SCa. After

f1'1!3t Fn?t bR 12 B8 RLMESI- RERAGHAE M OO Meth B or&¥h-2,3-dihydro-1H-

@epzam@@éqﬁiw aAiViroasie PeAY) esternfetengied |accyding iExpmRle 67 - sep 1-2),
Yld mPGF Wd' eﬁ‘bb%xﬂ@@@% a‘?§t'i§)mL M@%et%%c_ﬂ@'v@/’h@éj mi¥%d at OOChm an ice

renovi ng the sol vent . ep 3 T
topth dithesrpeéding ag@mna\,vgxg Hlee PR BEE6? dyqqgstgr@dtqyérmght The
RrReedurLs (@ afcdiyRednd-2 2.3yt propfi)-Ex AdAY ntstdane Q)ifinyl-2,3-hydro-

using . . o . -
FHEngiRiRZY Sai At iFecHyonav -asir nyre eieipeth AHRtERYRY--MS (m/z):
wi3h-[menylic 10 acid nmethyl ester as the starting

terial HPLC. 89.6% tR=(LC/ PDA: Phenonenex Luna C18
%—?@é. 50mm 5p columm; 0.8 nUm n, gradient 5-65% B over
Ihe Sitled momﬁnln\ie(m wWas biéhedby lretingy98-Hr(Bfdinumdinydeaaied-L 2-dimethyl-

T
Melzqrdlﬁw@@hej Bpthéd Bl‘eVIB(IQ}'—ﬂeSQleedeOGWG preparaiin, of Aydsgagridcid (Step

(2?—‘ et g% ﬂgi}@ ’77710/4%4@@3?@ ﬁhg@ﬁ%négghnﬁhg Afk150mm 51
pglub@) 0.8vBIL{minz prad@al 5fa9k4 'B. omtathst émﬂa?SP*W%'ﬁa?« ang) Aith 0.1%

Yfifluoroacetic acid: Solvent B: Acetomtnle with 0.1% tnﬂuoroacetlc aC|d UV 254) 1.46
Hydr oxy- 3- (i - (3-di met hvl am no-p

HJ'beHzN AN DMH Gah P AR 3 B PHRD). BB (. 6192 (2H, o),

9) &63)2%@5) @5@9@{ @%{a%%dww ifp?ta@@sl—c m), 7.59-7.66 (2H,
usi

8 o <5 &h Lo Rl R ptes Tiidos °

t R=(LC/ PDA: Phenonenex Luna Cl18 2. Ox150mm 5p col umm;

% 38 rrgn%an gradi ent 5-65% B over 15.5 mn, Solvent

-Xamp, th 0.1%¢trifluoroacetic acid; Solvent B:
AReedaation bf N-éilyiokn3R-Aéhzyl-1-ethyl-1H-benzimidazol-5-yl)-acrylamide (92)

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 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): 1.60 min. "H NMR (400 MHz, DMSO-ds)  1.17 (3H, t, J=7.1
Hz), 4.34 (2H, dd, J = 6.8 Hz), 4.56 (2H, s), 6.55 (1H, d, J = 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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trifluoroacetic acid; WV 254): 3.52 mn. '"H NWR (400

MHz, DMSO-d6) 62.09 (2H, m, 2.75 25 (3H, s), 2.76

(3H, s), 3.12-3.22 (4H, m), % 37 (2H, b), 4.50 (2H

b), 6.55 (1H, d, J=15.76 Hz), 7.22-7.34 (5H, m,

7.63 (1H, d J=15.76 Hz), 7.66 (1H, d, J=7.80 Hz),

% 82 &%Ex 7.80 Hz), 7.92 (1 H s). M5 (mMz): 393

P arrpl e 48 Preparation of N Hvdroxy

Breb2reibenaly | Aidyd@xyrey trethyl-22BHVH-intibl- B d hao py e #odnzbnidazol-5-y1)-

gk %nﬁ% rylam de 64) The titled conpound (64) was
ccording to the procedures described in

Erartijee coGpolng (BS) ngpsapepapd i atedisy apt‘ihagormaidene'sacmcribed in

N S P
BVW"FBGBL@E @1 820950 mefil wIUNMR O 8ink/Mirp gresent 5~65% B over 15.5

brfir, f SSARINP AC ©L,b CwifkCh 9% %b&@é&‘eﬂ@ac@c%l%}ktﬂ 'Ac%to‘Mtr‘il@ with 0%
0.1% trifiuoroacetic aci 54) :

(rﬁlg@omqﬁc agVE. @B 598 mizn glNR @4))0 Bsiz, @W@ZHZ 5 ar)ss 3H ), 2.22
@2}15%7)(5@7(@& ) %1%8(2941?!) 4”37 (ija(s%'z'm)d 67984€|H5 %@(m,m)

m
3. 19%1H.5).1; 335&54"3 1@477688( ﬁHHi) §2 <2wsDS( Msz()n/z 3849 [
Exanple 49 5 Preparation of N Hvdroxv
benzyl -I - met hyl
XgRR®B1ly. penzi ni dazol - 5-yl)-aoryl amide LUS The
Prdpbetiot 061 oMM dio8PB - {m&sdx@émmammd-zamméwhvmoﬂvﬂ 2 [D€3-methoxy-
)

dyr e escrlbe N anpl e 42, by using
S "'---. .7."95:.” »-:agﬁégﬂ@@-@w LC: 99%

Uﬁ@(ttléd RBApourieh G4 vesepreparad Ct@didg @ul hOmm&gues| destribed in

el Pt JeR; ol HeReRuBpslie, PG weoon

BoénoereneBlunac@t8ohdx150mm Su ¢atunth; 0% mit/mirf, lgedicobT-€%%d over 15.5

gﬁ%dso\é% %5@20 #@3@1?‘2ﬁﬂuor§£c’§g@g§§0§oi%ﬂ% P [lf}é@ﬁ?‘i@% wkh 0.1%

taﬁl):oroaceggadd 38/ 25, 1.3 min7 FERMR1409 Mz, DMSO-H5). 381 .6 BH, s), 2.90
g6H7% A 1%5(2H(rg'3' 34”@1;1 4‘{3/75}%%)3 4%9(2h'\44]6 52 4P, PEPHB, m) 6.88

e arat
£ 1) (7;_220(1 it mwaﬁﬁ @b-rak i183-7B9p@EN@Y.H.34 (1H, s), 10.77 (1H, bs). MS
k= J azol -5-v11- acrvlam de (66) The titled
conpound (66) was prepared according to the
procedures described in Exanple 1, by using
Ep@hgamaate starting materials. HPLC. 100%

R= ;

18 2 1?0 5r1%midazo|-5-vl]—

acgylamid’e (96)

The titled compound (96) was prepared according to the procedures described in

Example 46, by using appropriate starting materials. HPLC: 99.6%; 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): 1.83 min. 'H NMR (400 MHz, DMSO-dg) § 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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35

mn, Solvent A- H2ZOw th 0.1%trifl uoroacetic acid;

Sol vent B: Acetonitrile with 0.1% trifluoroacetic

acid; UV 254): 3.72 nin. 1H R (400 MHz, CD3OD)

51.29 (6H, t, J = 7.3 Hz), 3.26 (8H, m, 3.40 (2H

t, J =7.5 Hz), 4.60 (2H, t, J = 8.0 Hz), 6.50 (1 H,

% 6.0 Hz), 7.21 (5H, m), 7.62 (1H d, J = 16.0
fmp'? 0 (2H, n), 7.85 (1H, s); 13C NVR (100 25 MHz,

Ca@E)iod %f0 N-rHRAroky-332-{[3:(4-88tHBxy-di&ndl)-a&lylBnindld@etiyl}-1-methyl-H-
16, vadi28. 1, 129.6, 130.0, 133.9,

%%%Z’g'“a &8-\, 'aCWE@%&%’w 0, 166.0. M5 (mz). 407

[Tive] titled [E')oa‘rppvrei D) Fvvaspalreaaned:rﬁoo@rd ng to the procedures described in

Ig'xghﬁﬁgozc%zg’){ [%lnghgggg ¥1e sta%' pﬁ%@%ﬂ@ ]r-TF’Y_IC %f?lbc? )T H'C/PDA

benz acryl am
Coapoanax Lo Clfz Oxirsepmar @dcce\mroﬂeﬁ liﬁg/n”tlfb gtaﬁieent 5-65% B over 15.5

PP CESENE R qLI%éC\Kn'uP@q% ﬂlﬂu@ﬁd@@& %cu@h SQMerHSB nﬂcetomtrlle with 0.1%
a@gro priate starting material

proapatipAagid; @hé%n%?@mlﬂ_dﬁbw@l(so@ Mtb?l @Mﬁﬂrdékﬁ 68 (Arhs). 3.67
%@Hg‘-dé’ﬁ (?ﬁ %f@‘i“l ?ZHI mri @5&’7 1R, BVEB6 {3M, ™) 7”?8WBH39Q"§1M7.92 (2H,

1% tr uor o cetlc aci d: 'Sol vent

et i $)eM@i(miz): 039808t ri f | uor oacetic acid; W
254): 3.90 min. 1H NMR (400 Mz, CD3(I)) 81.86 (6H, br
26 (8H, m, 3.40 (2H, t, J = 7.5 Hz) 4. 62
F)ZPI“P{E“J—?gHz) 650(1H d, J:16 0 Hz), 7.23

Phdiardt) yik2-penetiBl-OH gnzini Heddthpropé
1I5| $h 13C (100 MHz, CD30D) 64 522 5, 24. 2

—8, 54.4, 549 112.7, 116.6, 119. 2,
125 t’ﬂed B&pdundl@%ﬁwaiaﬁer&red 333rdhg 3 heOprodRilired, described in

éxgp@% a%gt ibgnu%xfg appropnatg sta)tmg mate[ﬂw HPLE?( aég% etR—aﬂC/PDA
Rhelyanemey L. Gra-G Bh2 AetShmin: S+ §uriv Ordoinlidiim-gladient S-€6%\B over 15.5
W b§51\?én¥”(a‘7j%§8' With E(' 3/0 trf”f\ﬁ%{}ééc%ﬂl %guﬂ%o WAL %"Aée?oqitrile with 0.1%
ﬁfﬁb@@d@ﬁ’“é@fﬂde@é rZﬁ’b)ea 35 rinin ExHrfﬁ\ﬂFé (400 IWS}Z i Gig with one drop of de-
r eni al P

PRRPRLEAP TabL T THHPR) 2 i R 2,83 (1, 323
028 tndZJm8nO Hg)r adr é2it, t5J 6598 BzbvdB-7145, @Hlm rﬁ 1§o|3)veM$ m/z):
Agg igApwi th 0.1%trifluoroacetic acid; Sol vent B:
Acetonitrile with 0.1% trifl uoroaceti c acid; W

254): 3.71 min. 1H NMR (400 MHz, CD30D) 52.06 (4H,
tgs().mpﬁsgl (2H t, J =7.4 H), 3.26 (4H n), 3.37

%ﬁ%arattlpn of1N H)@ le 5&% 3%3{42'4 #t(benzmgi_aébl 1vl)_acwlam4de .?.4_5&) 4.57
Th& ]Iltlé5 H;orrmi))und7 (455 an]s bfepﬁhed Jaczgordibg OtoHh}, pr@’ceﬁiﬁre@ldddprlbed in

GomMeB Tl (406 RREOPRIb T 5L G heltoron

#hedgmendx 8ur&6078 4.021.59mm1g6cdyrid, @.2mi/as, g;raymw@i%% éver 15.5
irgrg golve']\r}g% leﬁlﬁ'hgg"/ WQrgacegré %mg S&ﬁ&t% Acforftrile with 0.1%
trifluoroacetic aC|d UV 254): 1 05 min. 'H NMR: (400 MHz, CD;0D) & 4.05 (3H, s), 6.52
(1H, d, J= 15.8 Hz), 7.62 (1H, d, J = 15.8 Hz), 7.77-7.89 (3H, m), 9.19 (1H, s). MS (m/z).
218 [MH]".

The following compounds are some representative examples prepared by methods

disclosed or analogous to those disclosed in above Examples 1-65:
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Exanpl e 46, by using appropriate
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conpo
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b4 30 Preparation of
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JI ] Hé?f‘ 15.5 35 m 1
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proce
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555 Preparation of
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ting materials HPLC 90 4%
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t R=(L
0.8 n
Sol ve
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m 4.
(1H,
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1.24 mn.

2nonenex Luna C18 2. Ox150mm 5
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Preparation of

2- 2- Phenet hyl

IN- be

nzi m dazol

-1-
5yl -

(3.45-tri met hoxy- benzyl

cycl opr opanecar boxylic acid

hydr oxyam de (88) Step 1 To a solution of (CH3)3S(O]l

(132

ny,

rat ro—nad

0.6 nmol )
20 sodlunrhydrlde (28

60% i n m nera
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n A anl 1y

in anhydrous DMSO (1 nL) was added
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room
f\‘
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t enpe
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H- ben
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cooled to roomtenperature and sol vent was renoved

under

adjusted to
| ayers were separated,
extracted with 1

extra
filte
press
(100

g. Th
hour s
sol ve
resul
20 Th
3-[1-
, 3-di
obt ai
(nz)
3-[1-
, 3-di
(100

nmol )
W th

overn
3-[2-
-(3-d
H ben
puri f

30 "H NWR (400 N

(3H,

(2H,

7. 26-
J=15.
3 The
3-[2-
di nmet
zimd
to ne
hydr o
tR=(L

col um:;

Sol ve
Sol ve
aci d;
1.09
4. 11
7. 26-

reduced pr

essure. To the
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N- Hydr oxy- 3-

2-di met hyl

phenyl met hanesul f onyl -
e (91) 10 Step

7.65 (1 H d, J=8.48 Hz),

1H benzi m dazo
118 ny of

7.80 (1 H

439 [MH'. Exanple 58 Preparation of
[ 1- ( 3- di met hyl animno- 2
- propel ) - 2-

-5-vl]-acrylamd

3-[2- bghzylsulfdnyl-l-(s di met hyl am no- 2, 2- di
-2, 3-di hyd

ropyl
acid benzyl
step [1-2),

este
1.0

#ed hyl - p

ros I H benzi medazol -5-yl [ -acrylic
(ﬁbp&_ﬁ di ng Exanpl ¢ 57,
nmL of gen perOX|de (309 and 10

mL of
Wt ho
was s
3-[1-
t hane

aceti c aci

tirred oveq
( 3- di et hy
sul fi nyl

ut addi ng addi ti onal

- 2 3- hydr o-

xed at 0Cin an ice

ice, the reaction 1
ni ght { The 15 product,
am no- 2, 2- di met hyl - propyl ) - 2

d were

bat h.
n Xture

phenyl ne

1H be
obt ai
The t
3-[1-
propy
azol -

the n
of hy
77. 19

col unn

M@ m dazol
ned quanti

[ ively. M5 (mz): .
itled conpoZEéné9l) was @bt ai ned by trea
am

( 3- di net hyl
| ) - 2- pheny]
5-yl]-acryl
et hod previ
dr oxam c ac

n:-.. 0.8

i5-yl]-acrylic acid benzyl

est

530 [ MH]

3 et oyl - 20
met ha i nyl"- 2, 3- hydr o- 1H4

ic acid benzyl ester accord
ously described for the prepa
id (Stepr 4 of Exanple 1). HH

gradient 5-65% B over-15-%

Sol ve
Sol ve
aci d;
51.1
s),
15. 80
7.87
455 |

L )

rﬁO/x

UV 254):
1 (6H, s),
3.82 (2H, 3)

Hz), 7.15-
(1 H d, J
VH| " .

FQC)mAth 0.1%
nt B: Acetonltrlle with 0.1%trifluoroagetic

Exanple 59 30 Preparation of

882 wWas
Step 2
it i ng

benzi m d
ng to
arati on
PLC:

y tR=(LC/ PDA: Phenonenex Luna C18 2. Ox150nm 5p

in,

5 min

trifluoroacetic aci
i aH NVR (400 MHz,
2.91 (3H, s), 3
§79 (2H s), 6.56 (1H, d,
7 32 7.59-7.66 (2H
8.06(1 H s). M5

).,

FI2

DVSO- d6)

3. 12 (2H
J =
n,
(mz):

N- Hyd
rvl a
accor
by us
t R=(L

0.8 nL/mn,

A H2
Acet o
254) :

ding to the

i ng appr opf
C/ PDA:

Owith O
nitrile wt
1.60 mn

rBXv-3- (2-benzyT -
de (92) The titled coyrpound (92) was prepared

Pheno

n
gradlegB?S 65% B over 15.5 nmin,
.1% tri fdsuor oaceti c aci d; Solver

I-ethyl-1IH benzi m dazol

Exa
HPL(

—progedures! descri bed in
| ate rting materials.
ex Luna C18 2. Oxl 50mm 5j

h 0.1% 35 trifl uoroacetic ac
'H NMR (400 MHz  DVBO-d6) 3

398Y) - ac

npl e 42,
C 97.096
) col um;
Sol vent
it B:

d, W
17 (3H,

t, J

s),
7.63

(m2z)

6.

227 1 Hz),
55 (1 H, d,
(1H, d, J=
322 [MH"

4.34 (2H, dd, J = 6.8 Hz), 4

éig;t?§/§;ft 7.31-7.40 (54

7.93 (3H, ).

1385 (2H,
, M,
Y3

—




Exanpl e 60 Preparation of

N- Hvdr oxv- 3-f 1 - et hyl
benzi m dazol

_5_y|)_

-2-[3-(1N-i ndol

conmpound (93) was prepared according to the

procedures described in

appro

riate star

5 Exanpl e 42, by usi
ting materials. HPLC. 98 5%

-3-yl)-propyl]-1Na
acrvlam & (93 The titled

ng

tp=(L
0.8 n
A H2
Acet o
254) :
t), 2
(2H, m
7.19
(211,

CtPDA:  Phe
L/ m n, gragd
Owth 0.1¢
nitrile wt
1.98 mn.

22 (2H, 71
), 6.53 (1K
1H, a), 7.
bs). M5 (m

rnonmenex Luna C18 2. Oxl 50mm 5¢

hent 5-65% B over 15.5 mnin,
0tri Iuoroacet|$ aci d, Sol ver
h 0.1 i+ Uorgaceti ¢ aci d;
1H NWR ( Mz, DMBO-d6) 8 1.
), 2.87 ng, t), 3.16 (2H m
o11-1, m 7.06 (1H
7.54-7.88 (5H, d),

1, d), 6.9
389 [VH'. Exanple 61 Prg

3@6Iunn;
Sol vent
t B:

uv

33 (3H,
, 4.37
nm 10
10. 82
parati on

of 6
2-di m
N- ben
conpo
proce
appro
t R=(L
col umn
Sol vep

ethyl-prope
zi m dazol -
und (94) m&
dures descr
priate star
",/ PDA: F

n. 0.8 nm./m
A H20 v

L $d/dr oxv 31

33 (1H.d),

Z):

- ~3-di et hvl am no- 2

) -2-12-(3- nFthoxy phenyl ) - €
r 4) 15 The titl

d actording to the

|bed<?nal Exanpl e 42, by using

ting terials. HPLC 99. 7%

>henonemex Luna C18 2. Ox150nmm

nn, gradient 5-65% B over 15.

nfh 0. 1% trifluoroaceti-c—aci-g:

344
thyll-1
ed

Sp
5 mn,

Sol ve
aci d;
1.03
(41-1
6. 80
(2H. m
(11-1
Prepa
N- Hvd

n%sB Acet (
W 254): 1
6H, s), 2.
s) 3.71 {
1H m 6.
), 7.83-7.8
bs). M
rati on of
roxv-3-[1 -4

nitrile with 0.1% trifluorog
.34 mn. 1HDNyB (400 WMHz, DVH
9di; 3.19 (21-1, t)
3H, %ZH t), 6.52 (1H
7.22 (11-9, m,
, 9.34 (1H, s),
451 [MH . Exanple 62

thyl - 2- (3- phenoxy-propel)-1H

. 29

9 (

10.

lééfic
50-d6) 5
, 3.34
1, d),
.62

77

25

benzimd

azol -
was p
Exanp
HPLC:
2. OX
over
trifl
0.1%
(400

638 |- acryl
repared acq
e 46, by (
99.6% tRx
50nmm 5p col
15.5 30 min
uor oacetic
trifluorod
MHz, DMSO- ¢

am de (96) The titled conpoun

ording to theoprocedures desg
I g~ ap Hstarting mat
(LCCI PDA; hendnmenex Luna C1§

um; 0.8 nL/mn, gradient 5-6
, Solv/ t A H2Owth 0.1%
aci d; (Sgl vent B: Acetonitrilg
icetic acid; UV 254):

6) 5 1.36 (3H, t), 2.32 (2H,

1.83 min.

d1296)
ribed in
erial s.

5% B
Wi th
1H NVR
m,

3.34
(1H, d
(1 H.
[ Mz

20, m, 4.
6.73 (2t

7.80 (1

d),
69

12 (21-1, ™, 4.46 (ZH m, 6.
i d) 6.90 (1H,On) 7.22 (2H 1

4i>_<_m 7 ;Hd m. MS (m

/
d

283
7.65

N,
z): 366




Exanpl e 63 Preparation of N Hydroxy
3-(2-{f2-(4-nmet hoxy
ohenyl ) - acet yl am nol' net hyl } 231- net hyl -

benzi

appro

t R=( U
nmL. / m n,

0.8
A H2
Acet o
254):
s),
(1 H,
m, 1

Preparation_ of

2-(1-
opane
conpo
proce
appro

t R=(
mL/ m n,

0.8
A H2
Acet 0
254)
of d6
1.88

t, J

(7H,

65 25
N- Hyd
e (49
to th
appro
t R=(L
0.8
A H2
Acet o
254):
s),

15. 8
218 |
repre
di scl
Exanp

3.

: %.36 mn

nmL/ m n,

6.

m dazol -

5-yll-acrylam de (991 The titled

compound (99) was prepared
pr ocedutr-es—descr-i-bed—in

according to the

Evaml-o--42 hyvi 1ol ne
oS

ate st al
C/ PDA: Phe
gra
0O with 0. 14
nitrile w
2.75 mn.
67 (3H
d), 6.86 (
0.77 (1 H,

[

9D

u AT T, T 1 Id%

ting materials. HPLC. 97.0%
g;g?nex Luna C18 2, Ox150mm 5p col umm;
n

t 5- 6596800%9r 15.5 nin} Sol vent
otrl giéﬁﬁé%Wc acid; Sol vent B
|quoroacet|c acid] Uv

h 0. 1%

"H NNR 400 MHz, DMSO-d6) S 3.48 (2H,
, (3H, s), 4.71 (2H, , 6.55

3H, n)\~18(3H m 7.84-7.92|(2H,

s). M5 (mz): 395 [WVH'. Exanple 64

10

M$ hyl - 2- pk
car boxyiic
und (100)

dures desct
priate staf
C/ PDA:  Phg
gr ac
0. 19

$

Owth

1enethy| 1H benzi mi dazol - 5-yl ) 3&Ycl opr

afl dr oxyyam de 100 15 The fitl ed
i be N

@%tordlng to the
tin naterlals

(hpl e 56, by using
HPLC. 99%
2nonenex Luna C18 2. Oxl 50mm 5j
Ji ent %-65% B over 15.5 nin,
otrifluoroacetic aci d; Sol ver

b col um;
Sol vent
it B:

l

20 DVMsO
(1H m,
= 8.0 Hz),
m, 7.57 (

Preparati (

d
1.

The titl eq
e procedur ¢

roxy-3-fl-nmethyl -

n
1

H

LIIIIUUIUGbCllb auu

(400 VHz, CDCI3 Wi th (

1.25 (1 1,64 (1H,

/S) 63(1H m, 3.

( 8.0 Hz), 7.(
(mrz) 336 [ M

AHj%en2|n1dazol 5-vl)-acrylamd
I conpound (49) was prepared accordi ng
S described in Exanple 1, by using

U.

NVR )ﬁgydrop
5 n,

23 (2H
8- 7. 45

Exanpl e

3. 52
1H, 9S).
bn of

p¥li at e st al
C/ PDA:  Phg

Ow th 0. 1¢
nitrile wt
1.05 m n.
52 (1 H,
Hz), 7.77-

MH . The f
sent-ative ¢

o¥%ed or and

| es 1-65:

gr adi

ting materials. HPLC. 99% 435

enonmrenex Luna €18 2. Ox150mm 5p col umm;
et 15.5 mn, |Sol vent

ceti'c acid; Solvent B:

d; W

5
ot fTy
h 0.1%30 trifluoroacetic ac
'H NNR (400 MHz, CD3COD) b 4,05 (3H

%?58 Hz), 7.62 (1 H d, J =
7 89 (3H , 9.19 (1H, s). Ms (m 2)

nhlnc nrepated-bvy—methods
e p-epe =y

0||OMAng conpounds are somne
A0
Bdve

1Iogous to those disclosed in
(0]

<:>_\m{3{;f&vk

o=
OH

N,OH
H




fi

70 Table 1 Conpound Structures mlz. 3, 9380 O N
:C\ HOHNOH 2 488 NOHN 4 ~0 03431 0 p\c
: N-.~~r/"~H4 474 NOH 7€H5 354 O \ON N CH
f\N~ HO71 - 383 0 Nei ~,. ~?2L NOH
33 398
[0}
@ Nﬁ/\)\N’OH
= -~</N L H
0
34 350
[0}
—<_<N]ijA\/U\N/OH
¢ H
N
0
35 294
0O
</N:©/\)J\Q/OH
N
O
36 350
(o]
7N NN, OH
- a N
N~ =
37 246
0
</N:©/\J\ﬁ/OH
)
38 336
o}
@\_{: $ o




T

HO 11 339 D

OH OH 9 355 P N J,

H OHOH7 490 OO N
H NN

232
340
427
309
246
421

I om

_OH

¢

39
40
41
42
43
44




NH OH72 112 399 O

.a~N.OH N 13 339 0 ~AH

~.-N'"r\N OH14 - '~ 366 Ol OH OH 15 380 COH
T~ N'(~><Y#HOH N 17 421 O
N NN 73 18 413 0 Nei NOH H

N N ~/i

16 399

-..,r/\

45 490
A W
OH
==/ W\ /N i o N
ﬁ<N/“\/ .
A \\/O\
O\ /
46 304
o]
[ _OH
NN
§OH
47 262
[¢]
/N X N,OH
<NH
iOH
48 322
o]
N
/
49 218
o
XA, OH
«Njg\/Lﬁ
N
/
50 308
O
Q_\_(NWN’OH
H
-
H
51 204
i
</Njij/V\ﬁ,OH
N
H




©

Z

ze

r

I"N19 382 0 "ON.1, DHN COH 20 344 O NOH
Il OH21 318 NJ ~\ ,OH H NOH22 pp 365 r F 1'
- "OH H NN74 23 374 O9 N- OH H OH 24 344 O
oH
52 336
N N, OH
T
53 232
0
N Xy A
~1
/
54 365
7N o
— 4 N{I /N x H,OH
-
/
55 352
Nz
% o
NH N X _OH
Is] L—</NH
56 416
— i
Q—\_{N ] ﬁ/OH
N
N
57 407
-\ )
©~\w__</N H N X ﬂ/OH
N
/
N




H OH 25 364 O Nom NOH H 26 412 10 L NOHH N 27
413 0 NOHN r_\ N75 28 429 ~-ONNOH H N-N
29 320 0 -OH NOH 3043380 NI j H(O
58 398
7
/_\ {\N | S g,OH
N
59 322
7 \ . ow
Qﬂ-«z Ol
60 337
NH N N _OH
N
/
61 427
oY
NL(N]@/\)LHOH
N
/
62 367
O/
.
\—NH N \ i _OH
oy N
N
/
63 393
)
7N _OH
.
/




N31435 O N/~ OH;NN N\ 32380004 HO~"CH
76 33 398 N~I~y NOH H
OH H36 350 0 OHH37 246810 N'~ NOHH t

~ 34 350 O

H35 294 O N

64 351
NH N N _OH
— 1 H
65
308
N A, OH
AOAE
/
66 407
<_~\ /N 3\1 N H,OH
N S
N
I
67 419
0
Nj@A)LN/OH
NNF :
N
68 441
QQ :
TN NSy O
‘ | P H
69 383
7N 0
F“Q >_NH /N:QA\/&NOH
s} ’ H
/




38 336 0OOH HN 77 39 QQ232 N OHN N, H N
40 340 NOH S N OH 41 427 O h OH ~<...~ H 42
309 ON OH \.J 43 246 O€&&H NH N 44 421
70 393
oy o
fNX }j:‘/\vU\N,OH
<N O H
N
71 415
L
O e
HN New S O
| H
N -
72 405
O :
/_ —\ /N X ‘N,OH
«NH
g
73 409
©~o o o
HN N A OH
2 ’[ H
/N o
AN
74 365
=/ HN N N, OH
Ny
<N O H
75 378
o /N X N/OH
%N O H




O NHO™

ry ~O- 78 45 490 0 "CH HN i 46
OH N ~N-- COH

47 262 0 N_ J. OH

N N.!'. H

304 O
OH 48

322 ---- OH :NHNA49 218 @&J, OH H 50 308
76 481
)
! m—
HO\HJ\/A@N\>-J“@
"
®
~
77
i = 352
Ho\u%“w(}
N
(
78 394
i =\
Ho\ﬁ/uv/\”/\g/ru\}_/ @
%;
{
Hoj
79 348
Ho\ﬁ | P ” 2 \ﬁ
P
\
CH,
80 408
O T
HO\MJJ%Q:N\}-/v@
N
0
o,
H,C




0O H 512040 N.OH H79 52336 0 CH53232 0N
OH H54 36510l ONHNT\~~ NOH H NO55 - 352
O NHNTNOH j H56 416 0% OH _ i Il N N 57 407
Q
81 448
o]
HO\)W\/ -
S0 TAY
!
)
HC
82 419
9
<i :»—« /N SN N/OH
*<N [/ H
0
83 435
\_/ o
/ﬁ,OH
N
X
/
84 439
0
7\ N:OA\/‘LN,OH
— 4 H
N
/
85 326
o]
F%”N”OH
N
H




OH ~H-N80 56 398 0 OH NHD59 322 O NOHNI
NH ., ., 60337 NH.OH H N61 427 O OHH N 62
367 OO0 ~\_.. NHN_ HOH#®3 393 NNOH 11 NH N

86 422
0
@“\_ /N\/CA\/U\N’OH
N <0 H
NN
©
N/
/
87 309
0
N H
H
88 502
/N ] \! ﬁ/OH
N -
a_ 2
89 439

90 315

91 455




81 64 351 0 NHNOH NH 65 309 N 666 407 N 1J

.OHi V. N H NG67 419 NOH H N_NG6G8 441 O

-NN, y'"".~u. ~.0OH69 383 F%0 JNHOH H82 70 393
0 HN-. N-. NON

92 322
o o]
N /L_</N PN S N’OH
AT
93 389
H
N
O i
N Y X N,OH
Sd
94 451

95 338

96 366
@O\MN X ?\N’OH
¢ H
N
-
97 336
—B(i) N N N OH
H,N }\3
98 297




H N71 415 500 HN; r> OH H (Ni 72 405 H it
N . N73409 qgqo HN. NNNOH H 74 365 0 HN
N'-, NOH N . 75378 O %, WON _ Fl 83 76 489
77 352 Ho.. HOH 78 394
99 395
/2
P Q}N&{N !:; \O _OH
)
100 7\ . IP,OH 336
= ‘] N
N
/

By methods analogous to those disclosed above, a wide variety of compounds of Formula

i could be prepared, including, but not limited to, those in Table 2 (a):

Table 2 (a)
O A 214 5 (Di ES
101 CN’\_<N WN/ on N-Hydroxy-3-[1-methyl-2-(2-piperidin
el H 1-yl-ethyl)-1H-benzimidazol-5-yl]-
/ acrylamide
102 'ﬂH‘ y “ 9 o N-Hydroxy-3-[2-(2-diethylamino-
— = H ethyl)-1-methyl-1 H-benzimidazol-5-
/
yll-acrylamide
103 OMN 1 on N-Hydroxy-3-[2-(2-cyclohexyl-ethyl)-
¢ H 1-(2-pyridin-1-yl-ethyl)-1H-
§ benzimidazol-5-yl]-acrylamide
0 X -N- ~3-[2-(2-
104 %N o~ L on N-Hydroxy-N-methyl-3-[2-(2
AL 1 cyclohexyl-ethyl)-1-(2-pyrrolidin-1-yl-
% ethyl)-1H-benzimidazol-5-yl]-
@ acrylamide
105 O_\ . « 9 o N-Hydroxy-[2-(2-cylohexyl-ethyl)-1-
'”</N H methyl-1H-benzimidazol-5-yl]-
acrylamide
106 Q—\ N I N-Hydroxy-[2-(2-cylopenthyl-ethyl)-1-
| ~ 1 N (2-pyrrolidin-1-yl-ethyl)-1H-
N
g benzimidazol-5-yl]-acrylamide
»
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107 CN ) I o N-Hydroxy-3-[1-methyl-2-(2-
N TR -
%/NUVK” pyrrolidin-1-yl-ethyl)-1H-
’ benzimidazol-5-yl]-acrylamide
108 7 | o 5 on (L)-N-Hydroxy-3-[2-(1-benzylamino-2-
A </N:©NLLH phenyl-ethyl)-1-methyl-1H-
! benzimidazol-5-yl}-acrylamide
109 N-Hydroxy-3-[2-benzyloxy-1-(2-
o
@j N~ Ao | pyrrolidin-1-ethyl)-1H-benzimidazol-5-
o~ A H o | yilacrylamide
[E
110 N-Hydroxy-3-(2-benzylsulfanyl-1-
o
@ N « L _on | methyl-1H-benzimidazol-5-yl)-
=/ s~ ] N .
N~ acrylamide
/
111 N-Hydroxy-3-[2-phenethylamino-1-(2-
Q o pyrrolidin-1-yl-ethy)-1H-
N 2 _OH . Bl B
AN—C T N benzimidazol-5-yl]-acrylamide
{
w
112 N-Hydroxy-3-(1-methyl-2-quinolin-3-
®» N o yimethyl-1H-benzimdazol-5-yl)-
S NN EN,OH acrylamide
— | H
N L
/
113 B PN ] o N-Hydroxy-3-.[1-(2~pyrrol|dm-1—yl-
S O P H ethyl)-2-(2-thiophen-2-yl-ethyl)-1H-
N
% benzimidazol-5-yl}-acrylamide
0
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NN iJ--" {r H H8 502 O N OHN- } \ti-Q OO
N89 439 0 N~ . OHSC"".PPJH N N 90315 0 OH
H
114 N-Hydroxy-3-[1-methyl-2-(2-
¢y naphthalen-2-yl-ethyl)-1H-
Q Ne _OH
;N )[\7 benzimidazol-5-yl]-acrylamide
115 \ | 0
/ N X N’OH
= /N O H N-Hydroxy-3-(4,7-Dimethyl-2-
OJ ? phenethyl-1-pyridin-2-ylmethyl-1H-
=N benzimidazol-5-yl)-acrylamide
O £ wn " = . = -
116 m PN L oM N-Hydroxy-3-(7-benzyloxy-4-methyl
= </N | 2-phenethyl-1-phenethyl-1-pyridin-
N o 2ylmethyl-1H-benzimidazol-5-yl)-
N é acrylamide
F [0} R a_ i o
117 @1 N i L o N-Hydroxy-3-(4,7-difluoro-2
= </N v H phenethyl-1-pyridin-2ylmethyl-1H-
O// F benzimidazol-5-yl)-acrylamide
=N

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 fo, those in Table 2 (b):

X 0
N X N O'R
% ) 4
R2”<N:©MR3
Ry v
Table 2(b)
Ry R, Rs Rs X Y
118 H (i7/\v/§ H H H CHa
Y
L HN
119 H CHs H F OCH,
S
120 H {j?(\v/g H CHs cl CHs
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121 H o8 CH, CHs Br H
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122 H CN/\/5 H H CHs F
123 H ”/NW%‘ CHs, H OCH, cl
3
124 Propy! H CH CF B
125 PI'Opyl CH3 CH3 CN CH3
126 Propyl ﬁ?\,/v la H OCF, OCH,
127 Propyl SN oy H NO, CF;
AN A/§
128 Propyl g H CH, CH; CN
A=C,N,0,8
129 Propyl @ r\,17/\/3 CH, CH, OCH, OCF,
130 Propyl gowé H H F NO,
131 Propyl LA, | ot H CH; CH;
5
132 ON% Q/vg H CH, OCH;, OCH,
e
133 O/V OQ CH, CH, F H
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BIOLOGICAL TESTING AND ENZYME ASSAYS

Recombinant GST-HDAC1 Protein expression and purification

Human cDNA library was prepared using cultured SW620 cells. Amplification of human
HDAC1 and HDACS coding region from this cDNA library was cloned separately into the
baculovirus expression pDEST20 vector and pFASTBAC vector respectively (GATEWAY
Cloning Technology, Invitrogen Pte Lid). The pDEST20-HDAC1 and pFASTBAC-HTGST-
HDACS constructs were confirmed by DNA sequencing. Recombinant baculovirus was
prepared using the Bac-To-Bac method following the manufacturer's instruction
(Invitrogen Pte Ltd). Baculovirus titer was determined by plaque assay to be about 10°
PFU/m.

Expression of GST-HDAC1 or HTGST-HDAC8 was done by infecting SF9 cells
(Invitrogen Pte Lid) with pDEST20-HDAC1 or pFASTBAC-GST-HDACS baculovirus at
MOI=1 for 48 h. Soluble cell lysate was incubated with pre-equilibrated Glutathione
Sepharose 4B beads (Amersham) at 4°C for 2 h. The beads were washed with PBS buffer
for 3 times. The GST-HDAC1 protein or GST-HDACS protein was eluted by elution buffer
containing 50 mM Tris, pH8.0, 150mM NaCl, 1% Triton X-100 and 10mM or 20mM
reduced Glutathione. The purified GST-HDAC1 protein or purified GST-HDACS protein
was dialyzed with HDAC storage buffer containing 10mM Tris, pH7.5, 100mM NaCl and
3mM MgCl,. 20% Glycerol was added to purified GST-HDAC1 protein or purified GST-
HDACS before storage at -80°C.

In vitro HDAC assay for determination of 1C50 values

The assay has been carried out in 96 well format and the BIOMOL fluorescent-based
HDAC activity assay has been applied. The reaction composed of assay buffer, containing
25 mM Tris pH 7.5, 137 mM NaCl, 2.7 mM KCI, 1 mM MgCl;, 1 mg/ml BSA, tested
compounds, 500 nM HDAC8 enzyme or 600 nM HDAC1 enzyme, 200 uM Flur de lys p53
peptide substrate for HDAC8 enzyme or 500 uM Flur de lys generic substrate for HDAC1
enzyme and subsequently was incubated at room temperature for 2 h. Flur de lys
Developer was added and the reaction was incubated for 10 min. Briefly, deacetylation of
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OGEBu@GHBre i eRciied Wit 360 (i YigiN @284hd erkitt€HighH4B0 n(h) is detected on
a fluorometric plate reader (Tecan Ultra Microplate detection system, Tecan Group Lid.).

The analytical software, Prism 3.0 has been used to generate ICs, from a series of data.
The HDAC enzyme inhibition results of representative compounds are shown in Table 3.

Table 3
Compound | HDAC1 Enzyme | HDACS Enzyme
Activity Activity
ICs0 (UM) ICso (M)

1 0.051 0.119
2 0.026 0.355

3 1.37 1.71

4 1.34 0.790

5 4,32 0.401

6 1.38 0.262

7 1.52 0.336

8 0.286 0.454

9 1.34 0.344
10 2.66 0.883
11 0.846 0.161
12 0.131 0.202
13 0.385 0.141
14 0.171 0.251
15 0.206 0.313
16 0.194 0.366
17 0.024 0.353
18 0.438 0.290
19 0.165 0.145
20 1.91 0.537
21 0.064 0.238
22 1.326 0.234
23 0.529 0.402
24 3.24 0.203
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93 0.065

94 0.052




10

5

20

18 0.438 0.290 19 0.165 0.145 20 1.91 0.537 21
0.064 0.238 22 1326 0.234 23 0.529 0.402 24 3.24
0.203 1 101 25 1.32 0.601 ®6 0.876 1.005 27 0.092
0.329 28 0.206 0,300 29 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 2991.22 0.28906740 3,30 0.441 41 0.195 0. 159

42 0.479[8g 237 430,947 0.192 44(0.268 0.345 4b
0.167 46L1.67 4711 09 48 0. 356 0,201

Cell-based proliferation assay for determination of Gls, values

Human colon cancer cell lines (Colo205 and HCT116), human breast cancer cell lines
(MDA-MB435 and MDA-MB231), and human lung cancer cell line (A549) were obtained
from ATCC. Colo205 cells were cultivated in RPMI 1640 containing 2 mM L-Glutamine,
5% FBS, 1.0 mM Na Pyruvate. A549 and MDA-MB231 were cultivated in RPMI 1640
containing 2 mM L-glutamine, 5%FBS. MDA-MB435 cells were cultivated in DMEM
containing 2 mM L-Glutamine, 5% FBS. HCT116 cells were cultivated in IMEM containing
2 mM L-Glutamine, 5% FBS. A549 and Colo205 cells were seeded in 96-wells plate at
2000 and 5000 cells per well respectively. MDA-MB435, HCT116, MDA-MB231 cells were
seeded in 96-wells plate at 6000 cells per well. The plates were incubated at 37°C, 5%
CO,, for 24 h. Cells were treated with compounds at various concentration for 96 h. Cell
growth was then monitored using cyquant cell proliferation assay (Invitrogen Pte Ltd).
Dose response curves were plotted to determine Glgo values for the compounds using XL-
fit.

The cell activity results of representative compounds are shown in Table 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 Gi50 Gl50
{Colo 205, uM) (MDA-MB435, uM)

1 0.52 1.64
2 0.43 0.32
4 29.87 25.70
5 >100

6 >100

7 >100

8 41.36 58.42
9 >100 >100
11 >100 >100
12 0.38 1.07




49 1.40 50 0.173 51 0.896 52 0.160 53 1.85 54
0.100 55 0.137 56 0.158 57 0.153 58 1.14 59
0.382 102 60 0.116 63 0.196'%462 0.234 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

1422 37;,‘31_'29“. 2946 12735 106 0+ ':_’?405_’° 160—+9
14 3.07 599
15 1.99 4.07
16 0.94 0.98
17 0.06 0.56
18 4.69 6.16
19 4.10 3.97
20 30.86 37.22
21 2591 30.26
22 13.47 13.35
23 3.65 3.72
24 30.70 35.02
25 8.10 6.82
26 8.79 6.67
27 2.23 3.44
28 2.53 5.15
30 11.44 19.85
31 1.87 4.06
33 1.54 3.38
35 1.89 6.76
36 2.29 2.17
37 7.82 7.90
38 1.47 1.53
39 11.68 12.05
40 25.62 30.97
41 1.65 1.9
42 14.41 15.75
43 9.18 8.62
44 2.82 3.65
45 2.41 1.90
48 1.45 1.78
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38 I 0mddd 2 13 12o@dnd#. 05 143707 5. 99 (&deu@® ]

07 164 918&1@- 9§ Fl:be_" SF @éiof\ri‘\‘lCI 65alt 18 offhéﬁ 6-0;'- Free19 Salt of

Afliy3- Dbse 2Dcr3bo @ bdd - 22 21 23y Qe 30, #&00R 2| vkl 47| cracoon

3,35 23 3.65 3.72 24 30.70 SSmggcacidZS 8.10 | ~- 6./82
5 5 185

5-8—79%-6.-6/127 2 233 44 28 A 51

ICsp 0043 G049 0.0%5 0.047 0.051 0.024 0.037 0.039
(HDACH,
M)
ICs0 0.064 0.029 0.056
(HDAC3,
pM)
ICs0 0.267 0.353 0.254
(HDACS,
uM)
Glso 04 0.4 0.06 0.06 0.04 0.11 0.09 0.09
(Colo205
, M)
Glso 0.4 03 0.06
(HCT116
. M)
Glso 03 0.6 0.19
(MDA-
MB435,
uM)
Glso 0.5 0.7 0.06
(MDA-
MB231,
M)
Glso 0.3 0.2 0.08
(A549,

M)

N, MADMO
N N AN

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 cm dish, were
seeded in the previously described medium, cultivated for 24 h and subsequently treated
with HDAC inhibitory agents at 0.1, 1, 5 and 10 uM final concentration. After 24 h, ceils
were harvested and lysed according fo 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



5

10

15

20

25

30 11.44 19.85 31 1.87 4.06 33 1.54 3.38 35 1.89
6,76 36 2.29 2.17 37 7.82 7.90 38 1.47 1.53 39
11.68 12.05 40 25.62 30.97 %1 1.65 1.91 42 14.41
15.75 43 9.18 8.62 44 2.82 3.65 45 2.41 1.90 48 1
45178105 0429519 52 2.04 3.58 54 4.47 5.92

gﬁg?vlvg%bs% ageorgn % %Taﬁ %@ur%éd%s‘truéﬁn il%ergg%?egl?tg)o%ﬁcgéemovmg
2h@0etédion afob% 86 . IBOMeBBrafe, 22 enGB@nddd @8emi@Bnifksééht sGstrate for
7dege%tion of HRP (Pierce Pte Ltd) was added onio the membrane. After removing the
substrate, the membrane was exposed to an X-ray fim (Kodak) for 1 sec — 20 mins. The
X-ray fiim was developed using the X-ray film processor. The density of each band
observed on the developed film could be analysed using UVP Bioimaging software (UVP,
Inc, Upland, CA). The values were then normalized against the density of actin in the

corresponding samples to obtain the expression of the protein.

The results of immuno-blotting assay using histone deacetylase H3, H4 and H2A

antibodies are shown in Table 6.

Table 6

Compound Histone acetylation activities
Histone-3 Histone-4 Histone-2A
Active Active Active

2 Active Active Active

12 Active Active

17 Active Active Active

67 Active Active Active

These data demonstrate that compounds in this invention inhibit histone deacetylases,

thereby resulting in accumulation of acetylated histones.

Histone H3 acetylation assay — ELISA approach

An Enzyme Linked Immunosorbent Assay (ELISA) can be applied to detect and quantify
the acetylated histone3 (AcH3) in the protein lysate obtained from cancer cell lines treated
with the HDAC inhibitors.

The ELISA assay was developed to detect the level of AcH3 from the Colo205 colon
cancer cell line treated with 10 pM HDAC inhibitory compounds. The protein lysates from
untreated and treated Colo205 were obtained as previously described. The concentration
of protein from lysed cells was determined using the BCA method (Sigma-Aldrich Pte Ltd).

Different combinations of antibodies (see Table 7) that could be used as primary antibody

(capture antibody) or secondary antibody were investigated in order to determine suitable
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70 2.90 71 7.09 72 0.18 73 6.67 74 2.07 75 2.88
82 0.72 83 0.25 84 0.17 8? 1.65 86 13.13 87
47.71 88 1.26 89 0.12 106 fable 5 Conpound 2
Compound 17 Conpound 67 Free Salt of Free Salt of HC
Salt of Salt of Free Salt of Activity base CF3COOH

hiagisodiat ansg &F%%'é%aa?ﬁb&c%ﬁééﬂt il T AR Lhditions. It
| CS00, 043 0. 049 0,029 0, 04470 051 rS,dEﬁ’SA 8”%3%% gggns: It was
(pvAciat g comeination, ofe mogse 2enociomeé antippixcagainsk)H3 and rabbit
|pes/BloRal 2 #bddy 3R8inst XA (L{49ARACBr0dbMd thel et Bndindidtthe antigens,
0. IQ6 0. 9{? 0. ?3%@0 11 0. 9(990. O? (Col020 M )

either peplides or protein lysate from Colo205 colon cancer céll line treated with the
HDAC inhibitors. No background was observed. The detection antibody used in this

ELISA was donkey anti rabbit conjugated with peroxidase.

To determine ECs, where acetylated histone 3 was induced by 50%, Colo205 cells was
cultivated in 96 well plate at 1.5 x 10° cells/well for 24 h. Colo205 cells were subsequently
treated with HDAC inhibitors at different doses (in duplicates, 9 doses treatment, 4-fold
dilutions from 100 pM). After treatment for 24 h, cells were lysed and the protein

concentration was determined.

The ELISA plate (immulon 2HB plate, Biolaboratories Pte Lid) was coated with 4 pg/ml of
mouse monoclonal antibody against H3 at 4°C overnight. Afier removed mouse
monoclonal antibody against H3, the plate was washed with PBS buffer containing 0.05%
Tween-20 and blocked with the superblock solution (Pierce Pte Ltd) at 37°C, 1 h. The
superblock solution was removed and the plate was washed with the PBS buffer
containing 0.05% Tween. The AcH3 peptide, H3 peptide and the protein lysates from
treated Colo205 with the HDAC inhibitors were applied. The capture reaction between the
primary antibody and the antigen, which is histone 3 in the samples, was carried out at
37°C for 1 h. After removing the samples, the plate was washed with PBS buffer
containing 0.05% Tween. The secondary antibody, 0.5 ug/ml of rabbit polyclonal antibody
against AcH3 (Lys9/14), was applied to detect the acetylation H3 in the samples at 37°C
for 1 h. After removing the secondary antibodies, the plate was washed with PBS buffer
containing 0.05% Tween. The detection antibody was applied to detect the secondary
antibody that captured AcH3 in the samples at 37°C for 30 min. The substrate, 1-step
Turbo TMB (Pierce Pte Ltd) was applied for 30 min until the color was developed. The
reaction was stopped using 1M H,SO,. The absorbance was measured at OD450 nm
using Spectromax reader (Molecular Devices Corporation, Sunnyvale, CA).

The standard curve was drawn and the concentration of AcH3 [(Lys9/14), ug/mi] in a
sample was determined using the Softmax software in Spectromax. The amount of AcH3

in a sample was calculated based on the following formula;

pg of AcH3 (Lys9/14) / ug of total protein total = (ug of AcH3 (Lys9/14) in the assay)*10°

ug of protein in the assay



Gl5c 0.4 0.3 0.06 (HCT116pI\/p G;c 0.3 0.6 0.19
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DISC 0.3 0.2 0.08 (A549, pM09H| stone H3 acetyl ation
assay 5 A hallmark of histone deacetyl ase (HDAC)
inhibition is the increase in the acetylation |evel
of histones. Histone acetylation, including H3, H4

and H2A can be detected by i muno- blotting

(HRES FRIPACTS! BYeS Ve Bip8eR iedatermingpipfpoXplies Y Jhe10Bpeyas using
o@lsk 8b BLOINELY SHiRiBR, MRS, rﬁ/nleséﬁfj?@bﬂe@ t he pr eviously

descri bed medi um ‘cul tivated h and

SRR B 5305 PG PEBLLOLY 28 i

eelidogietBivdies e harvested and |ysed according to the
instruction from Sl grm Manmal i an Cel I Lysi S Kit. The

TEeEr-toneertt A St G
PR Raeb B, a5 SRG PGt o
Iseqogdaty Aol s-tri s SDS- PAGH
BT, 6oL ERDY A0l ] SOy T PP F g
D (Liys®14, Upstaietradytdgpeci fic forl acetyl ated H3,
heetvl-at-ed—Hd—or—acetvl-at-ed—15 !-IQ,A‘ ( Upst a_t_%ﬂt_%g_d.)______
IrREPHepevdqnahanihedh geRnst Jeh | Gnel antambit(Pigroei i Hy)
Mﬁtﬂg@bﬁdte\mé k07 HRP was |used according to the

et ion /Dnarr\a Pta 1t d) At ar

N R B BT SN A T e Y e S i
amyﬂ)hmme&d%ebﬁm | um nescent |substrate for detection

Addaod aontao tho maohr ahpe-

LD orea Dt 1L+ AN wac
AT TR SN R T T R
P pesed Soladmu2@ie ay)f i | m (Kodak) for 1 sec - 59 .
e T e R e e
20, Santa Cruz Pte Ltd)
Mouse monoclonal antibody against H3
(Upstate Pte Ltd)

Data for selected compounds are presented in Table 8, as the concentration effective for
induction of acetylation of histone 3 (J[AcH3(lys9/14)]) signal by 50% (ECs).
Table 8

Compound Structure ECso (uM
8]
2 Oty |
= /N i P H

o P
17 @ 9 1.1
. /N NP N,OH
_ MNWH
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observed on the devel oped filmcould be anal ysed

usi ng UVP Bi oi magi ng software (LTVP, Inc,, Upland,
CA). The val ues were then nollfalized against the
density of actin in the corresponding sanples to
obt ain the expreSS| on of the prote| n. 10 The results

o atti N accAVL 1L1Gl nﬂ hict an doaseceotvl-acpe
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Tabl e 6 Conpound Hi 1 | ati'on gctivities

H stone-3 Hi stone-4 Hi stone-2A 1 Actijve Active
Active 2 Active Adtive Aclive 12 Act|live Active 17
Active Active Active 67 /Active Active Active 15
These data denonstriate th conpounds jin this

i nvention inhibit histone deacetyl ases, thereby

V2t e ofB (04 R Shing) oFecATHOAC ARG BRRS
Ehgatapolishak deeptad mmunémwerAé@@ﬁ forEn@my| taleratep dose in normal
%&l érﬁ!qNéerogﬁ& e \/ﬁﬂ%lé’r'él%etb&/ e mlg@wﬂmﬁo (E)’:tﬁ/gﬁl gﬁ@&’f toxicity or

hi stone3 (AcH3) in the protein |lysate from
sklredpcieiglthe dqspeande raé@!teé(ﬁWh'W ¢ hewéquqlc?ﬁw bi tors.
The ELI SA assay was devel oped to detect the |evel of
AcH3 fromthe Col 0205 colon cancer cell line treated
ving r?fffécypﬂﬁ BBAEMPRHIAR o Ji8) INKRITRD R dhenTire dgipratingdnusing in vivo
layiBdl RshobfafRudi@d. untreated and treated Col 0205 were
obt ai ned as previously described. The concentration
of protein fromlysed cells was determ ned using the
B%a%eténmﬁbs( Sergare-oAinde inole FPhiee (talln), 1D f4f eea@t of age would be

SEPRLER LI RiaP ) bR DRSS B € G By o cets ot

Sk anyaantipboatyinwes euspeudst ing@beblairipeloWien titeotumor reaches

qjl%t ﬁfem d?)emﬁﬁ“ 'trﬁ)ea%ng% 9 ﬁudeaﬁﬂ:{e mgl'd%% r{%ﬁea@ﬁgach o (/é)rious freatment
assay

optim ze ant’ ncentrati ons a ¢ . .
gonas tTihgnslectpd H%@ inHikkitarsavauisblte disselved imsipREpPizin vefficles, such as

%%@WW@Cbﬁ%&h&%DQW%r agRl N n"ﬁer@@dtor @(Qﬁ’dgtraft nude mice

cl onal anti body agai nst AcH3 (Ly 143 pr oduced
rﬁr@p?fé@"te"bubm% foro 14 K8Yaantheg desing v@vmﬁéfv' (P&t P /g0g mouse.
Pagitslon Us¥s ak GboElh\QHTb&QﬂoD 24P ve Qiréﬁ’éréaaﬁﬁ HtraG&tols ladPistration in

SbERGeaol anaiel i el [Boispnd velimer oy FAuSaiIESE 0.015-

wavg nebus& Eunantélurh@lliie calktjpied at@d sedohd dpesigobidasetion using the
formula: Tumor volume (mm®) = (W x 1)/2, where w = width and | = length in mm of an

HCT116 or Colo205 carcinoma. Compounds in this invention that are tested would show
significant reduction in tumor volume relative to controls treated with vehicle only. The
activity of histone deacetylase when measured shall be reduced and results in

accumulation of acetylated histone relative to vehicle treated control group.

The details of specific embodiments described in this invention are not to be construed as
limitations. Various equivalents and modifications may be made without departing from
the essence and scope of this invention, and it is understood that such equivalent

embodiments are part of this invention.
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To determ ne EC50 where acetyl ated histone 3 was

i nduced by 50% Col 0205 cells was cultivated in 96
well plate at 1.5 x 105 cells/well for 24 h. Col 0205
cells were subsequently 10 treated with HDAC
inhibitors at different dosesi(in duplicates, 9 doses
treatnment, 4-fold dilutions from100 M. After
tWiedismigimedisr 24 h, cells were lysed and the protein
concentration was determ ned, The ELI SA plate

(i mmul on 2118 pl at e, Blolaboratorles Pte Ltd) was
doat ed oampeHNg ohede Myl (15 mouse nonocl onal ant i body
agai nst H3 at 4C overnight. After renoved nouse
nonocl onal anti body against H3, the plate was washed
wi th PBS buffer containgng 0.05% ‘ween-20 and

bl ocked with the sup blhock s i an (Pﬁérce Pte Ltd)
at 37C, 1 h. The {i oiWas rermoved and
the plate was még %Zﬁl;; e PBS buf figrgécont ai ni ng
0, 05% Tween. The AcHXNTpe e, 113 peptide and the
protein |ysates fronf20 treayed Col 0205 with the HDAC
inhibitors were apmt'ied. The capture reacti on between
the primary antibody and &ge a tigen, which is

hi stone 3 in the sanples, QU€arried out at 37C for
WhereiAf t er renpving the sanples, the plate was washed

\é\ﬁeg 2 n ggr%y ?él'aé% %{Dfro 0 %08@0% r&??ﬁ%tlg? 06? I{S\Ea‘ﬁ{}t aqéﬁyl a!kynlyl haloalkyl,
datoabbenly. heieraplgt cysiaabkyi qusigalmyi moca(plpalksé,d hetgrocycloalkenyl,
%%Fl %Eﬁgéﬁﬁ @él@&lb@lé’?@l %te'ﬁ&% &lﬁale&ﬁbﬂwﬁ aARIGs h@t&ro%%!k%ﬁ arylalkenyl,

e second ary ant | bod | €S,

me@kmw@h G L ALY detsresispetsroaly.
Ry, Tharsgliest 'éﬂfbx?nt élp&géﬂk%’asalﬁ&@é ed aﬁk@nﬂ@lyecblkynyloxy

the secondary antib capt ured cH3 inth
SpipAligdoxy. j‘P@r?QyP‘C’@@"?ﬁyn ViR SUBRTPAYVIRY. 1 3@(‘%‘&/ oxy,  amino,
wykaﬁmﬂaVB a(nﬁh(%'ll@ﬁ Fadwahcﬁr@) iafarain®)| | pekrbgy, 38enaylexy, COOH,

e AR, S0, S5 ARRaER, st

adry|SOBHSI0 animosBfbnyisi SR Sk clcylormash refadech (| e winawbstituted or

Devi poratio Sunn
SR SRR L o PRUEUE in e SeeResrsh e arup
[cohsis®y D )haloged, A, =Bn-GN, -@npCes, vREFsdetkdr atkangld alliwivh daloalkyl,

kﬁ%&g&@lﬁ}l "H%aléég%/f‘vwar ﬂeﬂe%aﬁgleacg/awas-r loéiwt idterocycloalkyl,

i'n a sa was ca
fhetarenxplpgkeangk Ay, éeteggryb@y@ﬂpxm@ygm(y@gkyggﬂ&q(y glkqx&ﬂk;@,falkoxyaryl
ta‘ﬂ@cﬁyhe@réﬂrﬁ' n ta@@eﬁi/loxy (9 fkynpelB (L¥ y‘f‘cﬂfaﬂ(glbxyl n t BRloalkenyloxy,

assay) " 106 protein in the ass)y ?
r*‘@%?ﬁ%g‘@a‘ﬁﬂw’es b@é?r@cvmoa%ra/&?xv 0 V'SP n8SREBY Y| ucyiakyl,
fl‘%feréd?ﬁalﬁ;ﬂm'@@wﬂ@&)x IS Ldigino, Xktk§lhhinb ) Bcﬁatﬁinﬁe%mnoalkyl arylamino,

A s TS Skt o b SRR ey, abpora -
aab he(@mb) -0aRP,68H, -SR, -OR®and acyl;
orR'=1;
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, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,

heteroaryloxy, arylalkyloxy, amino, alkylamino, aminoalkyl, acylamino, arylamino,
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S anti bodi es studi es Antibodies used as either

primary or Detection antibody conjugated with HRP
secondary anti body (horse radi sh peroxi dase) Rabbit

pol ycl onal anti body agai nst AcH3 Donkey anti rabbit
(Pierce Pte Ltd) (Lys9/14; upstate Pte Ltd), Rabbit

pol ycl onal anti body agai nst AcH3 CGoat anti rabbit
(pﬁ’éraxmebdﬂmom GPOOH, lajetytarbiopgt alkdarfnecariiodyl, siabyi elkylsulfonyl,

%%P C@[‘ %{yl&xﬁ&M %Q{iuﬂﬂg Q@%gtﬁgft | %%?te[\ég;:yl %H%? which may be
;9!0$L3b@1ltéﬁeélor ahhatlbm*yw Byenenat mw@k@bﬂ&mt& inggpendejyyselected from
(trPé &§hGEcRsRtidd &) halc(gle){s% 14 @f@ﬂmz,%#; -BEe,, k) a:k@@/ﬁtalkynyx

yclonal antib ainst H3 (N-' Mbuse anti
(nplp@lm ehq:lqa@@nyldbwaloaj(yny shstergaleyl ugyclopliy! gyaipalkig gmeterocycloalkw
RS Q&ﬁﬂen nk Ibﬁé{yroaigmhﬁ%xy"ﬁydr&@ﬁlﬁ&l %l@xlﬂ#«o&yaﬂﬂyl alkoxyaryl,

Dat a sel ected conpounds are presented in

alloryhgteesbent PKETGRVE! f EUOMIES or YEREREPDON ogvldoalﬁenvloxyy
aeRtoty@bdigoxpf meﬁetrsuyelo&kér{ymw( |ayy':)&(yl4) mate@mgmy, byarylalkyl,
Otoé}o(aw%j aryGnR(&lotﬁy n;P %E Shoyct ch ! emn 0 I% ll' Zylamino
17™N0 RYEHRP: ROYEMIRE: fTﬁ‘Byﬁf
GuionylNalhisulfolsyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -COOH, -COR?®,
-C(O)OR?, -SH, -SR®, -OR%and acyl;
orR?=1L;

R® is selected from the group consisting of H, C; -Cg 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, -NQO,, -CF;, -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, alkoxyalky, -COOH -
C(O)OR®, -COR?, -SH, -SR®, -OR® acyl and -NR'R?;

Each R* is selected from the group consisting of: H, alkyl, alkenyl, alkynyl,
haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl;

Each R® is independently selected from the group consisting of: alkyl, alkenyl,
alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl;

Each R°® is independently selected from the group consisting of: alkyl, alkenyl,
alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl;

Each R and R® are each independently selected from the group consisting of: H,
alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl,

L is selected from the group consisting of:

a) L=Cy-L"-W-
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CsJHN i i Invivo antineoptastic (or

anti-tunor) effect of HDAC inhibiting agents: In data

not shown, sel ected conpounds were tested for naxi nmal
tolerated dose in normal mce and were found to be

well tolerated by the mice with no obvious signs of
toxicity or 5 side effects in the dose range applied
(whi ch canVizeei 200 ng/kg/day). The efficacy of the
compounds of LBE il AL 1AY:, GRS IBRAFHENT."GMoalkyl, ary,

using in vivo xenogr a to i'n
st udi es Ferédxs cmh}etﬂr@aryimw afivdieh (PRI Peaﬁyﬂonﬁ@ a_wsvsé@ﬁsone or

of age Wo%éﬁe Q@bsh’td@msaiﬂ&e‘b@n F&%&@&@@W@Wtﬂeggrbtﬂﬁ 8%n3|st|ng of:

flank with or wt

cells of f@@s@mﬁ@ ﬁﬁnr&W d‘é@zarp%a‘rQQFnoﬁ‘Fﬁ" Srepdraieay pploalkyl

50% Mat ri gloaikdMien tHaRalkymypr rtﬁe@&@&@l ”@clﬁélllﬁ 10@/cloalkenyl
mB, the xenograft nude mce woul d

into vari O§STYEeRrbnt hefgresipealkerife séf%ct Eafersmg hydroxy,
i nhi bi t or swwoidlatkyb alkekys akbxatkyl, @lkmﬁfwmwo&ihéteroaryl, alkenyloxy,
[ 0

\éﬁgl ggren'shiaziflc @&,St g% %%Mg{(tlofﬁy& 209({/,6/ 89e erotcy?crloalkyloxy,
i ntraper i thetseddyylodiyengaky, yarfloxy, 1HetatagrgloxyT heyldibg) rh\gteroarylalkyl,
vol ume wi |} o 2-m [ 209 P ax .

positive Cgﬁ%yéqu 'afnlm% a'@%@ﬁ?’eé C?‘g*"“.{’nt%”g{}% a?ﬁammo,
adni ni st r aulfaw, blrylsUiOAE mﬂdﬂomomn@mﬁ@wbmeﬁ@@ufmsa@léwyalky, -

The dosi n%cy@Hu r?\t:?%} E?ﬁbl gquglRe\/\bh& JQ]%CQ, 015- nm/g

nmouse. Tunor Vo Be cal cul ated every second
day of post i njeétselspted §pmghe BeuR QomsisHRAIPTL gyl which may

vol une (mp, Gptﬁ)WQIstdb)s(xtgted V\'Mfﬁr @né’vor Wr8tdib@ments Mdependently
length in mmof an Col 0205 carci noma,

Conpounds SelgCieRifigm tﬁ@@mupdﬁn%lﬁm of haloger 1Y ot “NO= alkyl

show  si gnjidolg aBflarhiRsl Umk iafkPlamiot umor vol ume rel ative
to controls treated with vehicle onl Vit

Y
of hi stone deag\é'lsfﬁlﬁg‘édW‘Bﬁherﬁﬁ%?oé‘a'gmﬁ’aﬂkgla%'%9?‘?%‘?1\90& -S-, -
and resul tsf0l-N-S(@KS UL OM)R®B.C eI NIRRT (ORe N(R%)SO,,
relative to v ed control group. 25 The
details of? %EJE}&?CEO&#E{%&“ ments described in this
i nvention tare heCy-t6WHE construed as |initations.
Vari ous equi v?1 ents and nodifications nmay be nade
[

W t hout departing from the essence and scope of this
i nvention, andCytisiGGrachdtys tasotoalyhthetriedycleafkilv aycioatkyl. aryl

embodi nenta?‘yl@{y orpr%rtéroé?{/l I & \A/H'Bﬁeméy 88 opﬂ(;rt'ally Whatituted one or
claimed | Smore substltu ngoggepe?\dentllg selegtregq‘ro?n ghe group consisting of:
halogen, =0, =S, -CN, -NO,, -CF3, -OCF3, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl,  heterocycloalkenyl, aryl,  heteroaryl,  hydroxy,
hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy,
atkynyloxy, cycloalkyloxy, cycloalkenyloxy, heterocycloalkyloxy,
heterocycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, -amino, alkylamino, acylamino, aminoalkyl, arylamino,
sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -

COOH, C(O)OR®, -COR®, -SH, -SR?, -OR%and acy!;
L' and L? are the same or different and independently C—Cs alkyl,

which may be optionally substituted with one or more substituents
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X RBRR\ OR Rl Formulal wherein R is

sel ected fromthe group consisting of: H, alkyl,

al kenyl , al kynyl, hal oal kyl, hal oal kenyl,

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

het er ocycl oal kyl , heterocycl oal kenyl, 10 aryl,

heteroaryl, cycl oal kyl al kyl , heterocycl oal kyl al kyl

aryl al kyl , ind@ﬁm‘e@)ﬂy wl@tédwom the graab kkempyting of: halogen; =O; =8; -CN;

cycl oal kyI ReLer F Lyt al %%?%%ﬂ%}ﬁw alky!amlno

heterocycloalk fiet er'va et eroaré} eteroa

hydr oxy, hydr oW&IS@VPted érpwdstgzgrom rORGENAG) | @ single bond -O-, -S-, -

al koxyarylgogl I@@yl QxpRe)-al- MU)ML ysy,_soz(p\h(;qq_owl Y OIX VRSO,

heterocycloalk qﬁ%j ar yl oxy, heteroaryl oxy,

aryl al kyI | am no, am noal kyl ,

acyl am no, ) ar yILaU}, yRiyenoxy, benzyl oxy, C(I]\I 15

al koxycar bonyl kyl am nocar bonyl , sul fonyl,

al kyl sul foWWe'“m kyl sul finyl, arylsulfonyl,

arylsul finyl, ay igospd:{;,cmw arﬁﬁ@all@nme@érwycloeiaﬁhcylioalkyl, aryl,

whi ch may be unsubstituted qr ubst i t ut

or nore su%g?)fyt ‘Bfe'?ﬁ%%m?rﬁ'd%eﬁd’%‘f (/”a%gf’ f cér}fmf P g%n?{] kg one or

group consorstsuhgitehts ihedpegeantly s@ectmﬁfrom(thb grd\lm:,onscsting of: :
-CF3, -OCR3, al kyl,_calken I

hal oal keny dloggly oéal Kyny Mh@tg 3Oa alpﬁ ;91?& g‘ é’kYny] haloalkyl,

cycl oal kenydlgalkaetler ok;q}@all(yaylkyl het@@alkyl cycloalkyl cycloalkenyl

het erocycl ary, dr . hvd

hydr oxyal Ky f@?%é’&‘ A"lﬁ%%’“%&?{yyal R Xyary eferoaryl. - hydroxy,

al koxyhet ehydm(yqlkyl gqluoéy“ﬁl@xx,alkymwiqmr)@xg} oxyheteroaryl alkenyloxy,

cycl oal kylé?%b‘\woﬁyy cl Q@/%QKWAX?XV' #&ﬁl@ﬁ)@&&c' O HeteYdc9AValkyloxy,

het er ocycl oal ylox on et er oar
aryl al kyI het?’f@‘fYéPéJb?fMOéY kﬁqwoxw Warlowlcéxeyawla%m migteroarylalkyl,

al kyl am nog IQIQ)rJ))@/m fé@wlnoa”hmﬂafhiﬁw ao@%bﬁhn@m Blﬂsnoalkyl arylamino,
sul fonyl, a | sul

aryl s
oo naaul § omeon Ak pSislicRi s roR st kbavally,
-C(O GRS, c@@R,S: (O)SRE, -cOR% -sH, OB RORaay beyl,or R =L; R2
is selected from tOh Faozyg §on5| sting of: H, hal ogen,
al kyl , al kenyl , glkyﬁg haloalkyl hal oal kenyl ,
het er oaI kyl, Cthisaieldc;eld Jfrooytbé gaulukemshstmg of a single bond -0-, -S-, -

het er ocycl ocC yl 9 NeO..
het er oar yl §@3 ogﬁ ky?'@:S ky_lb%ﬁgkﬁr ocyzw [ IL“)‘/IIQ&?(I? NROSOz,
aryl al kyl , ar@G‘Nﬁ@%‘@(@h’N(}ﬂ A kyl, arylal kenyl,

cycloalkyl eterogiﬁ,ygT heterocycloalkylheteroalkyl

het eroaryl heteroal kyl , aryl heteroal kyl hydr

hydr oxyal kyl , aH I?@SN— 3§ KRS GANK I d'ffe%ﬁ”kék?é{}d)?f’e”denﬂy selected

al kenyl OXYfron@i k&!‘)ﬂll@%Ywm@W Gh&albkY bistKMly substituted one or more
het erocycl sou%lstllgr eln?sx%depengently sélected from the group consisting of: halogen;
=0; =§; -CN; -NO,; ~CF3, -OCF; alkyl, alkoxy, acylamino, alkylamino;
W is selected from the group consisting of a single bond, -O-, -S-, -
S(0)-, -8(0)z-, -N(R%)-, -C(OIN(R?)-, -SON(R®)-, N(R®)C(O)-, N(R®)SOz-,
and -N(R%)-C(0)-N(R")-;

R® and R are the same or different and are independently selected from H, C1-C
alkyl, C4-Cq cycloalkyl, C4-Ce heterocycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl;
and acyl;

or a pharmaceutically acceptable salt thereof.

2. A compound of claim 1 wherein R® = H.
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het er oaryl oxy, aryl al kyl oxy, am no, al kyl am no,

am noal kyl , acylam no, arylam no, 112 phenoxy,
benzyl oxy, COOH, al koxycarbonyl, al kyl arni nocar bonyl
sul fonyl, al kyl sul fonyl, al kylsulfinyl,
aryl sul fonyl, arylsul finyl, ©f nosulfonyl, SR5 and
acyl, each of which may be unsubstituted or
substituted with one or nore substituents
izndepanrd@pbing of ehigct & iepsmh XtéﬂSYQJEQUD consi sting of:
hal ogen, =0, =S, -CN, -NO2, 3, -OCF3, alkyl,

al kenyl , al kynyl, 5 hanaIkyI haloalkenyl

hal oalak:ysmwbundraet:@m@{olaw on@yfcdlemaé kyd 3 weateih @élzk—enyl ,
het erocycl oal kyl , heterocycl oal kenyl, aryl,

het eroaryl, hydroxy, hydroxyal kyl, al koxy,

asl kox¥ad kyrhpouad kesoytigyto,any ahdk okgldies drtodryHerein R’ is selected from

ken | oxy.. al kyr cIo vyl ax
Cyclg PKE }S/lft&gy&n X—L )éoa%%)/ 6"<IT lm% %alkyl arylalkyl, heteroarylalkyl,
fatkoryatikyly clmiadakkegin phateieraysibakyy, edcbtoeérvdmhymey(yoe unsubstituted or

%P%h@héyl, het eroaryl al kyl , aryl al kyl oxy, -am no,
al kyl'am no, acyl am no, am noal kyl, arylam no, to
sul fonyl, al kyl sul fonyl, arylsulfonyl, am nosulfonyl,

%m no%é&y& o@htlfg&%?ﬂ Vo algg%'of cl%ﬁ to 5 v@égm&s se@Hed from

is sel ected

tﬂP?e g@wa u‘i?”é'étﬁ@l %ft ?phgﬂ%hy* rﬁpyt@m-Z@éma‘lhwyl pyrigif- »éoewhvl grthyl; 2-
awymk@émﬂm (@@d:@glys&hﬁ @(ﬁyﬁd?ﬁit&#y%thﬁéd weumetm@r@%owrbthyl 2-

WB@B@W&%H} ?tpyls& @tﬂeéﬁr“ﬂry&rﬁt%e Zg(aPYfBBd'“ éd’Hﬁ"@i i fefigpylamino-

|efhyl habggens- dr—l@blroxy-lﬂ%yl SCF'E/mey-%EQ, 3ahdtidxy-pedpe rByikopropoxy-
al.ken

Wé‘{%’? é grqw%kﬁ @fg&lo g]dmﬁhy XYy Bépﬂ;eé}%}ngﬁllyé%?%lﬂ,z-d imethyl-propyl;

I3e exo-pyrolidiall ky)tpropyh ed-enaphyatih-daf hpespyl; , 3-mydazol- 1—y!) propyl; 3-(4-

. I
YL PRI 3 YIRS S, Ay sy
dektghgllybgnzyh Blyryinetapxybewyayl. oal kyl oXY,
cycl oal kenyl oxy, 20 heterocycl oal kyl oxy,

het erocycl oal kenyl oxy, aryl oxy, heteroary ony
dryl amympounﬁacecrr@a@ ipl atyiepe of e AItR §MBRIEIn Raifrpelested from the

%Ir IQl‘th &y QWI NghylaR{ B@ﬁlﬁé)@roarﬁr Ndt&BhIRA, cycloalkyl, each of
on ., al kyl sul'fonyl,  aryl'sul fonyl, an1nosu|fony|

é(\fw d%ﬂylé?g?lU“S%HSR%S@Qar gipstitiigdoH - o(0) ORS, - CORS, - SH,
-SR6, -OR6 aryl and -NR R8; Each R4 is selected from
he gr.ou con |st|

t§5 haf'd r%atlok%nyl_c'ing;‘(lgr%além%j: tfc()epm\éreﬁl gé?yig}:/lH; methyl;
fmehmm;;wheiaylﬁyﬂbenﬂranO thethgalr (ﬂa(myluoroqy\eh)d))fdc:ewlamir}oj/-methyl; [2-
ey BB SN 2 SRR AL B0
gretyp  pleangiasgtylarginofmettal; ky—lamlr@}&[g‘wyl ethyl| R-peryylamino-ethyl; 2-(3-
I?\?étl%@(k/ E}e{%n&) Io%gn&/?r 0a). @grjld’m ?—&ﬁ tﬁf?l kyiii 2-IRhELACHAARRL KMy, 2

ary ,

rbén@nei@moﬁwyo—athwyl? ph%nyyetawkwpronyét2@h9@ﬂ-9r0@vlk%h%rwbpmpyl

@%no@%rﬁ@ﬁ[‘ ﬂGIHLrﬁddl G%Ibﬁf}b‘}@md Metﬁ@iﬁﬁ%%ﬂ’ f p@DdbBenyl; 4-
rar(\)z%/ ox?—%nn?elthsoxly-g%enyl lsobutyy cyclohexyl gctyl benzyl; pyridin-2-yl; pyridin-4-yl;

thiophen-3-yl; benzylsulfanyl, and 2-phenylmethansulfanyl.

9. The compound of claim 1 wherein the compound is selected from compounds, and

their pharmaceutically acceptable salts, selected from the group consisting of



al kynyl , hal oal kyl, heteroal kyl, cycl oal kyl,

het erocycl oal kyl, aryl, heteroaryl, cycl oal kyl al kyl,

het er ocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl and
acyl; Each R7 and R8 are each independently sel ected
fromthe group consisting oftisH, al kyl, al kenyl,

al kynyl , hal oal kyl, heteroal kyl, cycl oal kyl,

het er ocycl oal kyl, aryl, heteroaryl, 35

cycl pal kyl al kyl metero Al ¥ -
het @%WQOH&C)/ R)%/ 535( Fg ‘@M Oéy ?Fogkfb @, bheny!
group congj ng of aymeﬁkabemMWQ%@!5vm@wﬂamM€y i s
Cl- C15 al Kyl , am noal kyl, heterocycl oal kyl

cycl oal kyl{ aryl, aryloxy or heteroaryl any of which
may be optronally substituted one or nore
substituents i ndependently selected fromthe group
consi sting of: 5 halogen, =0, =S, CN, -N®2, -CF3,

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

hal kenyl , haI al ky nyN—HVdew,»Bfﬁ‘& H4y5- 1r:mﬁmxmnkw -4-(2-
| | l L o
cycloal kedyl T eter ocy hal i ek ep oL anlkeiic

al koxyal kyl—,_al koxyaryl , alkoxyheteroaryl

al kenyl oxy§ aTkynonxy, cycl oal kyl oxy,

cycl oal kenyl gxy, heterocycl oal kyl oxy, 10

het er ocycl oal kenyl oxy, aryl oxy, heteroaryl oxy,
aryl al kyl, heteroaryl al kyl, aryl al kyl oxy, -am no,
al kyl am no, acyl am no, aninoalkyl aryl am no,

sulfonyl,/alkylsulfonyl I on ]
o o Sk ey SR D R
- SR6 d dcyl M L 1imethyel kbemtmitiazote 5 Heaaylanide
consisting of Cl -C5 al kyl, which may 15 be
optional ly substituted mﬁth one or nore substituents
i ndependently selected fromthe group consisting of:
halogen =0; =S; -CN, -NO2; alkyl, alkoxy,

acyl and al kyl ami NeHycuaky-8-[2-64-esnzokyid-maihphephenyl)-
gro C Na s X
S(0-. -0 U 'E 0 (i N R9) - b '?Igé(% WE}J&U@WQH benémid%csle -5-yl]-

N(R9) C(O -, N(R9)SCO2-, agyamide - -N(R9) _C(O _N(R, 0) -
b) L=Cy-L'-W VWherein, Cy is C-C15 al kyl,

am noal kyl , heterocycloalkyl, cycl oal kyl , aryl,

aryl oxy or heteroaryl any of which may be optionally
substituted one or

N-Hydroxy-3-[1-(2-hydroxy-ethyl)-2-(4-methoxy-
N
;:@A/‘L phenyl)-1H-benzimidazole-5-yl]-acrylamide

HO

N-Hydroxy-3-[1-(2,3-hydroxy-propyl)-2-(4-

O
\ N AN _OH
@N:@MH methoxy-phenyl)-1H-benzimidazole-5-yl]-

%OH acrylamide

OH



25 nore substituents independently selected fromthe
group consisting of: halogen, =0, =S, -CN, -NC2,
-CF3, -0OCF3, al kyl, alkenyl, alkynyl, hal oal kyl,

hal oal kenyl , hal oal kynyl, heteroal kyl, cycl oal kyl ,
cycl oal kenyl, heterocycl oalikyl, heterocycl oal kenyl ,
aryl, heteroaryl, hydroxy, hydroxyal kyl, al koxy,

al koxyal kyl, al koxyaryl, al koxyheteroaryl,

al kenyl oxy, 30 alkxnylog%gpgxfé__gg%%gﬁxw4%memonkanwy

cycgéylk I Qxy, ~het er o a @?
het ocy@ﬂm&y, a(3/3-bydyoxytpetpeh)-d Brbghgsigazole-5-yil-

aryl al kyl, hetgroaryl al kyl,qary!l al kyl oxy, -am no,
al kyl am no, dcyl am no, am noa kyl, aryl am no,

sul fonyl, al ky1sul fonyl, arylsulfonyl, am nosulfonyl,
am noal kyl , al koxyal ky, - COOH, C(O ORS, -CORS, -SH
-SRS, -OR6and acyl; 35 L' and L2 are the sane or
different and independently Cl-C5 al kyl, which naX

be ml |y substgt ut Mivdforyr3dhe HydrRyy-@ropyl)-2-(2-phenyl-
substi't vents 114 i NePaRFENbinaLELL g bergamidge

group consi sting of: hal ogen; =0;
-CF3, - oHal kyl, al koxy, acylam no and al kyl am no;
Wis selectgd fromthe group consisting of a single
bond, -0-, -5-, - S§(0)-, -S(O2-, -NR9)-,

-C(ONR9)-, -SO02N(R9)-, N(R9)C(O -, N(R9)sS02-, 5

and -N(R9)-C(O-N(R10)-; c¢) L=Cy-(CH2) mW Wherein,

CQy is Gl-C15 abkyl, am Roakkyd-s-[1eL £RREKG R ILL2-pyridyl)-
cycloal v'i aryhy® aryl oxy or” heteroaryl "any of which
may \bg Lonal Iy subst I fheezmigee!-syl-adamsee

substi tuents i ndependently sel ected fromthe group
consi sting of: : halogen, =0, =S, -CN, -NO2, -CF3,
-OCF3, al%®yl, al kenyl, al kynyl, hal oal kyl,

hal oal kenyl , hal oal kynyl , heteroal kyl, cycl oal kyl,
cycl oal kenyl, heterocycl oal kyl, heterocycl oal kenyl ,
aryl, heteroaryl, hydronmwd hydr oxyal kyl , al ko

XY, .
al koxyal kyl, alkoxyaryl K@xﬁﬁéﬁ%%@g&yﬁﬂww2{¢pwmwy
al kﬁ@m 15" dl kynyl oxM.peRifkiga)-Yl a¥Yiamide

cycl oal kenyl oxy, heterocycl oal kyl oxy,
het er ocy¢l oal kenyl oxy, aryl oxy, heteroaryl oxy,
aryl al ky?, heteroarylal kyl, arylalkyloxy, -am no,

al kyl am no, acyl am no, am noal kyl, aryl am no,
sul fonyl, al kyl sul fonyl, arylsul fonyl, am nosulfonyl,

am noal kyl , al koxyal ky, - COCH, C%C%CRS, -CCﬁg, -S%
-SRS. - nd. : N-Hydroxy-3-[1-{3-hydroxy-propyl)-2-(4-pyridyl)-
e N =

1H-benzimidazol-5-yl]-acrylamide
OH

O
@MM A N
= 9 O H N-Hydroxy-3-[1-(3-pyridylmethyl)-2-(2-phenyl-
Y

ethyl)-1H-benzimidazol-5-yl]-acrylamide

—



20 mis 0, 1, 2, 3, 4 o0or 5 Wis selected fromthe
group consisting of a single bond, -0-, -S-, - S(O)-
-S(0)2-, -N(R9)-, -C(ONR9)-, -S02N(R9) -,

N(R9)C(O -, N(R9)S02-, and -N(R9)-C(O-N(Rt0)-; d)
L=L1-WL2 25 L1 and L2 are tihe sane or different and

i ndependently selected fronCl-C5 al kyl, which may be
optionally substituted one or nore substituents
independently sel ected fromthe group consisting of :
hal NN =07 2=FH- CN, - NO2; -CF3, -OCF3, alk

al kw acyl ani fo, al kyNeidresy-3\{ Shysepstosy) ﬁ%ﬁyrtdwé
group consisting of a SWH-%Eﬁzer@%Sy@aﬂr |§|de -

§(0-, -5(0)2-, -N(R9)-, ~CLONR-, - BN

N( R9) C(O)Oﬂ N( R9) S02-, "and - N( R9) O(O) N( Rt 0) R9
and R1D are the sane or different and are

i ndependently selected fromH, Cl1-C6 alkyl, C4-C9
cycl oal kyl, C4-Cq heterocycl oal kyl, aryl, heteroaryl,
ary%g@KgLfihete[q%QMIalkyl and acyl; 35 or a
pharsaceut| |y accept L tra t-h g Y. .
conpound @ aiml v\,'ne,’lgi%)a O%Qb:“ H“ngd% péo..pg%zéhenethy‘
claim 1l or 2HRRereidazokSylrgerylamide, 4. A
conpound aggording to any one of clains 1 to 3
wherein R4 = H 5 5. The conpound accordi ng to any
one of clains 1 to 4 wherein RL is selected from the
group consisting of: H hydroxyal kyl, al kyl,

het eroal kyl, arylal kyl, |-A : . )

Kyl ~armiAqahky |Nn'§;d§)r P k%b:“%%b’%’a‘?rﬂpﬁ'),z Rheapiny
By _be uﬁ%ubstﬁHﬂB@mﬂ@aﬂﬂéw%@@Wbmﬂ@d. 10 6.

The conpound according to any one of clains | to 5

wherein R/is selected from the group consisting of:

H, methyl; o(pyridin-2-yl)methyl;

(pyridin-3-yl)nmethyl; ethyl; 2- hydroxy-ethyl;

2-(pyridin-2-yl)ethyl; 2-(pyridin-3-yl)ethyl;

2 phenyl et hyl ; 2-carboxy-ethyl; 2-

r oI|n 4- yI) ethyl; 2-(piperidin-1-yl)-ethyl;
@e goret hyI ; 2-diethylam no 15 ethyl;
pr op i - hydr oxy- fob'ﬂsdxy-332bwheﬂww-mvdqﬁww>meﬂw'-
3- nethoxy%zropyl 3-iso -
2, 2-di met hyls propyl; 3- gf"r%g%lldaa%r %SM rglamlide

3- di et hyl , 2-di met hyl - propyl ;
<;>_\—<N g on N-Hydroxy-3-[1-(3-Dimethylamino-2,2-dimethyl-
/N N proppyl)-2-phenethyl-1H-benzimidazol-5-yl]-
§< acrylamide

@MN:@/VLN/OH
N A N-Hydroxy-3-[2-phenethyl-1-(2-pyridin-2-yl-ethyl-

1H-benzimidazol-5-yl]-acrylamide



(2-oxo-pyrol lidin-1-yl)-propyl;

(nor phol i n-4-yl)-propyl; 3-(inmdazol -i-yl)-propyl;
(4- methyl - pi peridin-1-yl)-propyl;
(pyrollidin-1-yl)-propyl; 4-dinethylam no-butyl;

5- hydroxy- pentyl; allyl; benzyl;
3,4,5-trinmethoxybenzyl. 20 7. A conpound according to
any one of claims 1 to 6 wherein R2 is selected from

theéggioup consi sting of H, alkyl, arylalkyl, aryl,
b

3-
3-
3-
3-

het aryl, heteroal kyl, cycloal kyl, each of which
may unsubsti d@d or Nehidsxy-B8ti2-8dnzyRByraethyk 1 d difrpioxyd
accordi ng ~any one of 4B ; _Aher.ein: is,:
H, nethyl; benzylaninoPﬁ%?ﬁgﬁf%gﬁﬁgéfgpgﬁ?ﬁgwgéthyI;
[2-(4-fluoro-phenyl)-acetyl am no]-nethyl; [2-

(4- met hoxy-9henyl ) - acet yl am no] - net hyl ;

4- met hoxy- benzyl am no- et hyl ; benzyl oxy- nethyl;
phenyl acet yl am no- net hyl ; 1-am no-2-phenyl -et hyl ;

2- benzyl am no-et hyl; 2-(3- nethoxy-phenyl)-ethyl;

Z-Epyridin-Sly')%%hyl;
2- (2 joxXyacetyl am no), a3 ; thi a.
Dot ehosur phonet A mor ol E 37 Pharony rapy 2 rophen-3
i sopropyl ; 2-phenyl - pr ogylH-begwziptidaaglts-yi-anpyamide

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

4- met hoxy- phenyl ; 4-fl uoro-phenyl; 4-

benzyl oxy- 3- met hoxy- phenyl ; isobutyl; cycl ohexyl;
octyl; benzyl; pyridin-2-yi; pyridin-4-yl;

t hi ophen-3-yl ;o benzyl sul fanyl, and

2- phenyk pbfanyl . 35 9. The conpound of claim1l
wher ei Tt conpound i sNsldeny-8d14{3-oyiraampmyndssobai! H-
t heir pharmaceutically £.8 ..sel ected
fromthe group consistiﬁ%ﬁﬁﬁaﬁ%E§W§g&%§mM§

N- Hydr oxg+ 3- [ 1- ( 3- hydr oxy- propyl ) - 2- (2- phenyl - ~ ~ N

\ H, OH H propyr)-16-3-benzi m dazol - 5-y9] - acryl am de

N OH N hydroxy-3-[1-(3,4,5-trinmethoxybenzyl)-2-(2- OH
N H phenyl - et hyl )-1H benzi m dazol -5-yl]-acrylam de O

0 CtLCtENdrogyO3T£E-(4-benzyloxy-3-nethoxy-pheny|)-
~~ ~ H = hylI'y1H benzii .65 5- yl.].-acrylam,de }
e oty S T I e AR e A
AH 1H-benzimidazol-5-yi]-acrylamide

o

N
N/

\

NMJ\ O N-Hydroxy-3-[1-(3-hydroxy-propyl)-2-octyl-1H-
A A .
g benzimidazol-5-yl]-acrylamide

OH

0
N . N/OH
<:>—</N H N-Hydroxy-[2-cyclohexyl-1-(3-hydroxy-propyl)-

1H-benzimidazol-5-yl]-acrylamide

OH



H 1- ( 3- hydroxy-propyl)-1H benzi m dazol e-5-yl] -
acryl am de OH OH

N- Hydr oxy- 3-[ 1- ( 2- hydr oxy- et hyl ) - 2- ( 4- met hoxy- N
phenyl ) - 1H benzi m dazol e-5-yl]-acrylam de n HO

N- Hydr oxy- 3-[ 1- (2, 3- hydr oxy-poopyl )-2-(4- ~"-,\ L
H " et hoxy-phenyl)-1H benzi m dazol e-5-yl]- i -OH
acrylam de OH 117 o o N-Hydroxy-3-(2-isobutyl-1-phenethyl-1H-
N

N"Vd{_"’xy 3-[ 29 (4-benzyl,oxysd: XRs DpxyRhReY! ) - Ny .~

1-(2, oXxy- ’bropyl) 1h#- benzi m dazal e-5-YlI]- "-CH

acryl arrkde OH

N- Hydr oxy- 3-[ 1- (2, 3- hydr oxy- propyi ) - 2- ( 2- phenyl - , --~

tom N, H et hyl)-1H benzi m dazol -5-yi ] -acryl am de

N= " CH 8 on

N-Hydr oxy- 3- [ 1- (2, 3- hydroxy- propyl)-2-(2-pYridyl)-

-N-@H 1H-ben2| 1 dazol -5-yi]-acrylamde NN "/ CH
%2 hXIdPEIy%)r( xy—e t h)é glphengthyl 1H—ben¥i|rr?idazol—

5-yl}-acrylamide

SCH

9 N-Hydroxy-3-(2-phenethyl-1-(2-pyridin-3-yl-ethyl)-
©_\_<N i
. ]@MH 1 H-benzimidazol-5-yl]-acrylamide

Q N-Hydroxy-3-[2-Benzyloxymethyl-1-(2-pyridin-3-
) S A, OH ethyl)-1H-benzimidazol-5-yl}-acrylamide

@_ - ? on  NFHydroxy-3-{1-[3-(2-oxo-pyrrolidin-1-yl)-propyl-
— L%N N o .

2-phenethyl-1H-benzimidazol-5-yl}-acrylamide



.., H1 Hbenzimdazol -5-yl]-acryl am de HO

dr oxy-3-[ 1- (3- hydroxy-propyi)-2-(4-pyridyl)- N
1H benzi m dazol -5-yl]-acrylamde OH O.OH N
oxy-3-[ 1-(3-pyridyl met h}/l )-2-(2-phenyl - H

-1 H benzi nidazol -5-yl'flacrylamide Ntls 0l
X

23537
T

E
Q
=
o

1- (3- hydroxy-propyl)-2-(2-pyridyl)- 1
ol - 51yl ],- ac MHyarixg8-[ Or3-thorphiaia-4-propyl]-2-

- (34hydr oxy: [ )= 2- et hyl - -

n 5oyl - acﬁ%n%ﬁ\?lg‘% %ﬁ_rﬁmﬁ&ezgleé {/W‘L\cryl&mlde
droxy-3-[I - (3-net hoxy-propyl)-2-phenethyl- , CH
/| N" HEbenzi m dazol -5-yl]-acrylamide 0 N-;

dr oxy- 3¥()2 phenet hyl -1 - (pyridi n-2-yl) net hyl -

H benzi m dazZol -5-yl ) -acryl am de

Hydr oxy- 3-[ 1- ( 3- Di et hyl am no- 2, 2-di methyl - AH N

@M’H/W\CLN/ o 3-[5-(2-Hydrocarbamoyl-vinyl)-2-phenethyl-1H-
AL H benzimidazol-1-yl]-propionic acid

2

OH

J
3-
az

TZFZIZFZRZQZZ
2

3223

z2z

O

1 on  N-Hydroxy-3-(1-Benzyl-2-phenethyl-1H-
I;/\/Lu benzimidazol-5-yi}-acrylamide

8,

\ZAZ

VAN 1 o N-Hydroxy-3-(1-Benzyl-2-isobutyl-1H-

VN i benzimidazol-5-yl}-acrylamide

7\

" “ i o N-Hydroxy-3-(1-benzyl-1H-benzimidazol-5-yl}-
p N ,
\NDNL H acrylamide
@ N 9 o N-Hydroxy-3-(2-phenethyl-1-propyl-1H-

= < _ H benzimidazol-5-yl}-acrylamide



H proppyl) - 2- phenet hyl - 1H benzi m dazol - 5-yl 1-
acrylamde 0 ~ N.~I.NOH"

N- Hydr oxy- 3-[ 2- phenet hyl - 1- (2-pyridi n-2-yl-ethyl- N 1
H benzi m dazol -5-yl]-acrylamde N _d 119 0 o N- k
N. O N- Hydr oxy- 3-[ 2- Benzyl oxypset hyl -1 - (3-hydr oxy

~{/ | Hpropyl-1 Hbenzimdazl-5yl]-acrylamde OH O
H N Hydroxy- 3-[ 1- ( 3- hydr oxy- propyl ) - 2-thi ophen-3- N

Kllr H>1’ lf+ o m&fd?go:ﬁydr O&Wyg%%é%np?p}” @g%ﬁnﬂmdfz?—t%'}

ber|< dazdl - 5-yl ] - acr ydrgamide N, OH~N.,,..
dr oxy-3-12-i sobutyl -1 -(2- pyrldln 2-y ethyl) 1
e}nzi m dazol -5-yl]-acrylamde \ _ pp y.AH
N- Hydr oxy- 3-[ 1- ( 3- hydr oxy- propyl )-2-octyl-I1H /N
benzi m dazol -5-yi]-acrylam de OH

% - § o4  N-Hydroxy-3-(1-Ethyl-2-phenethyl-1H-
NWN benzimidazol-5-yl}-acrylamide

Sz

N “ i oH N-Hydroxy-3-(1-Ethyl-1H-benzimidazol-5-yl}-
(N:QA/LN acrylamide

Q @N « 9 o N-Hydroxy-3-[2-(2-phenyl-propyl)-1-(2-pyridin-3-
\ wﬁ yl-ethyl)-1H-benzimidazol-5-yl]-acrylamide

N i o N-Hydroxy-3-[1-(2-pyridin-2-yl-ethyl)-1H-
¢ :©/\)L” benzimidazol-5-yl]-acrylamide

8 om N-Hydroxy-3-(1-Ethyl-2-methyl-1H-benzimidazol-
N A
— W H 5-yl}]-acrylamide



H N N 'OH N Hydroxy-[2-cycl ohexyl -

- (3- hydroxy-propyl)- 1

H benzi m dazol -5-yl ] -acryl am de OH 126

N- Hydr oxy- 3- (2-i sobutyl - 1- phenet hyl -1 H

benzi m dazol -5-yl]-acrylamdes3 /1'Oi~NOHH N-- R

-- H N Hydroxy-3-(1, 2- D phenet hyl -1 H benzi m dazol - N

5-yl]-acrylam de 3 2- heneth 11 2- ndin-3- | eth |

11 OH\N- Hydroxy K 1H- bepziyar qh ﬁmﬁ#ph@%@@/l%mygé- /
@ mjﬁéﬁﬁl oxynet h z in-3

NC]—| et hyl) benzi ni daE'@)‘f”eg‘ygf I"gﬁ){%ﬁﬁ -ygl-agylamide

N-H;/droxy-%_'{l [ 3- (2 0X0- pyrrolldl n-1-yl)-propyi]-

2- phenet -1H benZ| m dazol -5-yl}-acrylamde N'.. N
2 I\ N- Hydr oxy- 3-[ 1- ( 3- rmrphoI|n4propyI] 2-
N N OH
. 1 on N-hydroxy-3-[1-(3-hydroxy-propyl)-2-isopropyl-
HM N 1H-bezimidazol-5-yl}-acrylamide

®—HN MN/OH N-Hydroxy-3-(1-methyl-2-phenethyl-1H-
/N:© H benzimidazol-5-yl)-acrylamide

N “ i L OH N-Hydroxy-3-~(1-methyl-1H-benzimidazol-5-yl)-
</N A acrylamide

@MN % o4 N-Hydroxy-3-(2-phenethyl-1H-benzimidazol-5-yl)-
~ acrylamide

0 N-Hydroxy-3-(1H-benzimidazol-5-yl)-acrylamide



N 'l H phenethyl - 1H benzi m dazol -5-yl }-acryl am de N
.-0O 3-[5-(2-Hydrocarbanoyl -vi nyl)-2-phenet hyl -1H N
OH NN r H benzimdazol -1-yl]-propionic acid OCH

N- Hydr oxy- 3- ( 1- Benzyl - 2- phenethyl -1 H N' NOH H

benzi m dazol - 5-yl ) -acryl am d1§4 t OH

N- Hydr oxy- 3- (1- Benzyl - 2-i sobutyl -1H H

benzi m dazol -5-yl)-acrylam de N

N- Hydr oxy- 3- ( 1- benzyl - 1H benzi m dazol - 5-3y| ) -

N'' JLN. OH H acryl am de N-Hydroxy-3-[1-methyl-2-(3-phenyl-propyl)-1H-
N- Hydroxy-3- (2- enst hy berbinRbSs-yiL kbryi Mclde H

benzi m 0 - | racr lamde 122

N- Hydr oxy-/3-(1- propyl -1 H benzi nmi dazol -5-yl )N H

acryl am de N Hydroxy-3-(1-Ethyl-2-phenethyl-1 H H
benzi m dazol -5-yl }-acryl am de

N- Hydr oxy- 3- (1- Et hyl - 1N- benzi m dazol -5-yl}- OH .1 , ~
acryl ami de NeH drox 3_220rdxy3qPY)dimeknyi-2 HbEhkificazed-5-yi]-

N Ww/e“p ypH =
yl - et - 1H Benzi ni daz8fVBM@R] - acryl ani de

N-I—Ndfoxy-s-[l-(z-pyri di n-2-yi-ethyl)-1H

/N 0 N-Hydroxy-3-[1-methyl-2-(phenylacetylamino-
Oy e
(o]

_OH
%NWN methyl)-1H-benzimidazol-5-yl]-acrylamide

a4

i“/ N-[5-(2-Hydroxycarbomoyl-vinyl)-1-methyl-1H-
%NH N N OEN,OH benzimidazol-2-ylmethyl]-isonicotinamide
o} \~—</ H
N
/
" o 7 oH N-Hydroxy-3-[1-(3-imidazol-1-yl-propyl)-2-
/N:©/\)LH phenethyl-1H-benzimidazol-5-yl]-acrylamide
N
o} 2 T4 (Adi [ O
{j}\—} P N-Hydroxy-3-[1-(4-dimethylamino-butyl)-2
- oy H phenethyl-1H-benzimidazol-5-yl]-acrylamide



N, N OH H benzi m dazol 5-yl]-acrylamde N A

N- Hydr oxy- 3- (1- Et hyl - 2- met hyl - 1H benzi m dazol - , N
OHN | Hb5-yl]-acrylamde 123 NHdrox 3 1 (2 nor
holm4- eth 12y OHYY[ pYy) N~ [ "

phenet hyl -1 H benzi m dazol -5-iy4 ] -acrylamde N -K o-'
N- hydr oxy- 3-[ 1- ( 3- hydr oxy- propyl ) - 2-i sopropyl "~. ,.)
H 1H bezi m dazol -5-yl]-acrylamde i OH NHdrox 3

1- 12 heneth 11H (% X(o i~~~ Ny 7=~x. H
bezZﬁhﬁ;dazol -5-yb)-acr yf@aﬁa’( g ?{"(@ éeg%yga)?w%o T?t#'g’g :I*E rr?e"fhyH
1H benziHm) B0 NiH-benzZipidpgols-yil-perylavide ' N-~ H
acryl arriL(jI@N H di'ox 3 2-heneth 11H benzi m dazol - 5-

@ N Q-NOHYY pYY ,~NJ Hacrylanmide H

N- Hydr oxy- 3- (1H benzi m dazol - 5-yl ) -acryl am de NAY
N~~<: ~~N~01- 1

_ X N-Hydroxy-3-{2-[(dibenzylamino)-methyl}-1-
Q Y 0 methyl-1H-benzimidazol-5-yl}-acrylamide
N N SN | N,OH
\@{N | H
/
d N-Hydroxy-3-{2-{(4-methoxy-benzylamino)-
\7 p o methyl]-1-methyl-1H-benzimidazol-5-yl}-
NQ{/N = H/OH acrylamide
I
@_\ | _§ o N-Hydroxy-3-[1-(3-dimethylamino-propyl)-2-
N/ .
= = H phenethyl-1H-benzimidazol-5-yl]-acrylamide
N
N/
/
Q N-Hydroxy-3-[2-(benzylamino-methyl)-ethyl-1H-
o
NG ”</N o~ N ﬁ/OH benzimidazol-5-yl}-acrylamide



H H N- Hydr oxy- 3-[ 1- met hyl - 2- ( 3- phenyl - propyl ) -1
H O NY N OH benzi m dazol -5-yl]-acrylamde H N--
N-

Hydr oxy- 3- (1, 2- di net hyl - 1H benzi m dazol -5-yl]- N N
,OH acrylamde O
N- Hydr oxy- 3-[ 1- met hyl - 2- (pheny| acet yl am no- NH N

~..0H O nethyl)-1H benzi m dazol -5-yi]-acrylam de N
PV-[5-(2-h ydroxycar bonoyi-vinyl)-1-methyl-1 H O NOH

benzj m dazol - 2- ylgmet hyl hoSaRigatl Rk Gamtois)->-
N- HYdroxy- 3+ dazol’- 1- vl - 1)-2- OH' N -
o (-G aadd L op T Gl

N- Hydr oxy-'3-[ 1- (4- di net hyl am no- butyl)-2- OH

phenet hyl -\lH benzi m dazol -5-yl]-acrylam de ~ -N. 125
N- Hydr oxy- 3- [ 2- (benzyl ami no-met hyl ) - 1-met hyl -0 - NH
NOH 1H benzi m dazol -5-yl]-acrylam de N ~/

1H-benzimidazol-5-yl]-acrylamide

2 N-Hydroxy-3-[2-phenethyl-1-(piperidin-1-yl-ethyl)-
Q“ NWN/OH
— H
N

N

O

N-Hydroxy-3-{2-[(dibenzylamino)-methyl]-1-ethyl-
o 1H-benzimidazol-5-yl}-acrylamide
N /N Ny N N,OH
\*<N P H
N 9 N-Hydroxy-3-(2-{[2-(4-fluoro-phenyl)-
== SNPAN _OH o
o N<L</: L H acetylamino}-methyl}-1-methyl-1H-benzimidazol-

5-yl)-acrylamide

N-Hydroxy-3-[1-ethyl-2-(2-phenylacetylamino-
Q ethyl)-1H-benzimidazol-5-yl]-acrylamide

Q 2 0 N-Hydroxy-3-[2-(2-Benzenesulfonylamino-ethyl)-

$=0
“NMN]@/\)LQ”O” 1-ethyl-1H-benzimidazol-5-yl]-acrylamide



N- Hydr oxy-3-{2-[ (di benzyl am no) - met hyl ] - 1-

nmet hyl - 1H benzi m dazol -5-yl }-acrylam de N-Y: OH uN H
J o' N i-lydroxy-3-{2-[(4-methoxy-benzyl am no) -
mst hyI] 1-met hyl -1 H benzi m dazol -5-yl} NH N~. J, N
o" acrylam de 127

N- Hydr oxy- 3-[ 1- ( 3- dlmethylamno propyl)-2- N_.. ON"
heneth 11H benzi m dazol - | acr lamde N~p YY1lY

dr gxy 3-[ 24( Fjgzz}vmg O%yﬁﬁf%@ﬁgﬂ%gw@dm 0,

N- Hy 0X - ( 24di et hythgi Moemdirhighdor-2-yi]-aeryilinOe H
phenet hyl <1H benzi m dazol -5-yl]-acrylam de ,-N |

N- Hydr oxy-3-[ 2- phenet hyl -1 - (pi peridin 1-yl-ethyl)-
N~~~ ~1.,[NvOH H 1H benzi midazol -5-y |]acrylamide N

.N N 1 Hbenzimdazol -5-yl}-acrylamde ,N_~ "N OH
H
®O\J<O o N-Hydroxy-3-{1-ethyl-2-[2-(2-phenoxy-
HNMNDA\AH@H acetylamino)-ethyl]-1H-benzimidazol-5-yl}-
Q acrylamide

N-Hydroxy-3-[2-(2-benzylamino-ethyl)-1-ethyl--

Cra v
o _OH
HNMNWﬁ 1H-benzimidazol-5-yi]-acrylamide
N
N
@v\_{" ! on N-Hydroxy-3-[1-(2,2-dimethyl-propyl)-2-
/N]@/QL“ phenethyl-1H-benzimidazol-5-yl]-acrylamide

o i N-Hydroxy-3-[1-(1-Benzyl-piperidin-4-yl)-2-

~ N,

NJ\/\C[W@ phenethyl-1H-benzimiazo-5-yljacrylamide
o

N-Hydroxy-3-[1-(2-hydroxyethyl)-2-phenethyl-1H-

/\C[& / @ benzimidazol-5-yl}-acrylamide

OH



N r o N Hydroxy-3-(2-{[2- (4 fl uoro-phenyl)- -~ /?-NH
N-.-- LNOH O --<N, V_"

acetyl ami no] - net hyl }-1 - rret hyl - 1H benzi m dazol -
5-yl)-acrylam de o

N- Hydr oxy- 3-[ 1- et hyl - 2- ( 2- phefyl acet yl am no- 0 oH

et hyl ) - 1H benzi m dazol -5-yl]-acrylamde HN-. NH N
0o N Hydroxy-3-12- ( 2- Benzenesul f onyl anmi no- et hyl ) - HNN,
ig;Hg § 1-et hy' ZiNo R34 5 h)ar@G s hg2denth -
N Hydr oxy- 3- fphenyet hQf":qef‘%‘@'-dﬁﬁ’rsfﬂq‘laﬂ'iyﬁm'qeyI - ~H
et hyl ) - 1H benzi)m dazol -5-yl]-acrylamde Hq o

N- Hydr oxy- 3- { 1t et hyl - 2-[ 2- (2- phenoxy- \~JN-- |, WOH
acetyl am no) - et hyl ] - 1H benzi m dazol -5-yl]- N

acryl am de ~’? o0 NHdrox 3 2 2 benz |amno-eth 11 eth
| HN- OH ~1™J H 1H benzi ni dazol -5-yl ]-acryl am de

N- Hydr oxy-3-[1-(2, 2-di met hyl -propyl )-2- "r-. ~, NOH
H henet hyl1lH benzi m dazol - 5 N1' -] I] acr yI amde p
N- Hydr gxy- 3- [1 (1- Benzyl - eridin-4-y ~| - N}

(}xac'?,r )}Taﬁ)fh?d)é\enethyl AH-

phen@t [ -I nzi o
%J—n' benzimidazol-5-yl)-acrylamide

CHZ
o i . == N-Hydroxy-3-(1-(3-isoproxy-propyl)-2-phenethyl-
™ =
QJWCE&I@ 1H-benzimidazol-5-yl)-acrylamide
—q
Hac)\CH3

o I w N-Hydroxy-3-{1-[3-(4-methyl-piperzin-1-yl)-2-
~ =
NJ\/\@[ ) phenethyl-1H-benzimidazol-5-yl}-acrylamide

N-Hydroxy-3-[2-phenethyl-1-(3-pyrrolidin-1-yl-

0
Oy >y
- < :@M H propyl)-1H-benzimidazol-5-yl]-acrylamide



N- Hydr oxy- 3-[ 1- ( 2- hydr oxyet hyl ) - 2- phenethyl -1 H Ho 1
H '- benzi m dazol-5-yl]-acrylamide Ni off 128

N- Hydr oxy- 3-t 1- ( 5- hydr oxy- pentyl ) - 2- phent hyl - Ho,

1H benzi m dazol -5-yl ]-acryl am de HO

N- Hydr oxy- 3- (1-al | y) - 2- phenabfyl -1 H H

benzi m dazol -5-yl)-acrylamde - rv cH,

N- Hydr oxy- 3- (1 3-i soproxy- propyl ) -2-phenet hyl - HO.
1IN zi m dazol - 5-yl) - agf I de, A~ P i
N oxy-3-f 1-p3-(4- i 9@%5?2%?@?‘%‘%%&”5’22:2 pmety
phenethyl -Nﬁbesmom dagroby! B2-(&heagmydpsinl Hepenzimidargl-&-
N-H dr OX_é, 2_henet'h 11 ﬁ]-éd’rﬁériwigén'l' I NOHYY PY

( PY y N{. "

propyl)-1 enzi m dazol -5-yl]-acrylamde rr. C
—
/

F_@_\%N \? o N-Hydroxy-3-{1~(3-Dimethylamino-2,2-dimethyl-
/NDNKH propyl)-2-[2-(4-fluoro-phenyl)-ethyl}-1H-

§< benzimidazol-5-yl}-acrylamide

7\ . A on N-Hydroxy-3-{2-(4-fluoro-phenyl)-ethyl]-1H-
= ‘ H benzimidazol-5-yl}-acrylamide

/1 . o i oH N-Hydroxy-3-[1-(3-Dimethylamino-2,2-dimethyl-
N / W” propyl)-2-(2-pyridin-3-yl-ethyl)-1H-benzimidazol-

§< 5-yl]-acrytamide

@ N A OH N-Hydroxy-3-[2-(2-pyridin-3-yl-propyl)-1H-
N= \—</ H

benzimidazol-5-yl}-acrylamide



129 N-Hydroxy-3-[1-(3-D nethyl am no-2, 2-dinmethyl- O
Nor Q L~CH

propyl ) - 2-(3- phenyl - propyl ) - 1H benzi m dazol -5- ~N', J
yi]-acrylamde N O JLNOH N~~ H
propyl)-2-[2-(4-fluoro-phenyisp-ethyl]-1H "K

benzi m dazol -5-yl]-acrylam de N _. N-Hydr oxy- 3;

2 (4-fl uoro-phenyl)-et hyI] 14+ N J" ~~

nz i dazal - 5-yl ]-acr N
F@x&y <,@f\[jm@»@?Hmat P B oSNy N - woH

H dlmethylammo -2-2 ,dimethyl- propyl) 1H—
propyl) - 2-{(2- pyri di n- 3- xénzﬁﬁ@yﬂo)-ss Mﬂra&ﬁ%dm dazol -
5-yl]-acrylam de N-H drox in-3- 1 ro 1H:

off YY[ (MPYYpPY) N NH

benzi m dazol - 5-yl ] -acrylamde H 130

N- Hydr oxy- 3-[ 2- benzyl sul fanyl -1 -(3- off 5
di met hyl am no- 2- 2, di net hyl - propyl ) - 14

benzi m dazols 5-yl ] acrylg ) e
N- Hydf O-N]LOH(Z pi peri dg y3hh'§% ﬁ?? d"] wl e‘l\ilyl 1I-f\l CH
H be Vdazdl -5-yl ] - acbymzamﬂ@t@l -5-yl}- acrylamide

)
O

f N-Hydroxy-3-[1-(3-dimethylamino-2,2-dimethyl-
@-—\ N S N/OH
0//34N O H propyl)-2-phenylmethanesulfonyl-1H-

benzimidazol-5-yi}-acrylamide

@ N-Hydroxy-3-(2-benzyl-1-ethyl-1H-benzimidazol-
/N | N . N/OH .
¥<N P H 5-yl)-acrylamide

s N-Hydroxy-3-{1-ethyl-2-[3-(1H-indol-3-y!)-propyl}-

{ o - _
@X{N o 1H-benzimidazol-5-yl)-acrylamide
e H

d N-Hydroxy-3-{1-(3-dimethylamino-2,2-dimethyl-
& AL o propyl)-2-[2-(3-methoxy-phenyl)-ethyi]-1H-

N benzimidazol-5-yl)-acrylamide



10

i N-Hydroxy-3-[1-(3-di net hyl am no-2, 2-di nethyl - 1J, _
N~H 6 S N__ H propyl)-2-phenyl net hanesul fonyl - I H
benzi m dazol -5-yll-acrylamde N OCH

N- Hydr oxy- 3- ( 2- benzyl - I -et hyl -1 H benzi m dazol - N H
5-yl) acrylam de MNi N N Hydroxy-3-{l-ethyl-2-[3-(1
H i ndol -3-yl)-propyl]- O

1H- benzi m dazol -5-yl ) -acryl am de N. AH

r oxy- 3- {1 (3 di "E‘t }Myamxylg {Z(@mdﬂh&@t;méhl WH—
ro - §n3- e oxylpeny ﬁ?-l
H ben 5 yl% acP"}ﬂ Hiare &ghacr@.‘mde
N-Hydroxy 3H( - met hoxy- phenyl )-ethyl]-1 H N.. 1I:
~ . H benzim dazol 5-yi}-acrylamde H oll

N-Hydroxy 3- Cl- et hyl - 2- (3- phenoxy-propyl)-1 H N OH H
benzi m dazol -5-yl ] -acryl am de O
- N OXY-3-[2-(1e am nN~FdeB%¢-BY1-eﬁ?ltBY(B)ph&noxmpropyl -1H-

NWdroW (2 e EL T S

- ~OHo '~
acetyl am no] - rret hyI }-1-net hyl - 1H benzi m dazol -

(L)-N-Hydroxy-3-[2-(1-amino-2-phenyl-ethyl)-1-

C
-4

methyl-1H-benzimidazol-5-yl}-acrylamide

~z

0% 0 N-Hydroxy-3-(2-{[2-(4-methoxy-pheny!)-
/ NH /N S N/OH

| H acetylamino]-methyl}-1-methyl-1H-benzimidazol-

5-yl}-acrylamide

10. A pharmaceutical composition including a compound according to any one of

claims 1 to 9 and a pharmaceutically acceptable diluent, excipient or carrier.

11. Use of a compound according to any one of claims 1 to 9 in the preparation of a
medicament for the treatment of a disorder caused by, associated with or accompanied by
disruptions of cell proliferation and/or angiogenesis.

12. A use according to claim 11 wherein the disorder is a proliferative disorder.

13. A use according to claim 12 wherein the proliferative disorder is cancer.

14. A method of treatment of a disorder caused by, associated with or accompanied

by disruptions of cell proliferation and/or angiogenesis in a patient the method including
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15

20

25

36

35

N .,> 5-yl)-acrylam de 10. A pharnmaceuti cal

conposition including a conpound according to any one

of claims 1 to 9 and a pharmaceutically acceptabl e

di l uent, excipient or carrier. 5 11. Use of a

conmpound according to any onB2of clains 1 to 9 in the

preparation of a nedicanent for the treatnent of a

(ﬁd%}'stﬂréPOrb%ﬁfst@ﬂraB‘f}mcﬁg§8‘8‘F"%¥? arouptth 2gPmagEBIsaeTried thgny one

dr slbiat1i 19930 Bk pednk. proliferation and/ or

angi ogenesis. 12. A use according to claim11l wherein

the disorder is a proliferative disorder. 10 13. A

use ascastitidngcdroing toadiam 2 whlbesirethe distveerds alprdieraaité vieorder.

di sorder is cancer. 14. A nethod of treatnent of a

di sorder caused by, associated with or acconpanied

bg. di dmupltadaaesordihg tedidimpr othiefedr tht Hieordemsltaer.

angi ogenesis in a patient the method including 132

adm nistration of a therapeutically effective anount

dff. a Cesrpbardmacworatcerging do an)yomnef claifnscl i $ror & phern@aceutical
claim 14

tcem%%?“r?ﬂ ?%1;&&@&% ]%'mAPE@ '39‘2? g;réaitb :g\gté\}itgl sorder. 5

16. A nmethod according to clai m 14 wherein the

digsor fefisd SacEHHRG o dihim UFEwhbre FRTRBHIRE/IRE CATINGs histone

to any one of clains 1 to 9 or a pharnmaceuti cal

d6aATdEaEiasiit%ccording to claim 10 to nodify

deacetyl ase activity. 10 18. A use according to claim

wherein th eacet at|V|
dBace Ry BT o S 16 R ATb e ASPET PRS0 i35 1 istone
whetetjidsetabivitdeacet yl ase activity is class | histone
15 deacetyl ase activity. 20. A use according to claim
18 or 19 wherein the histone deacetyl ase i s HDACL.
20. AAuse acoatirgdb nigint ©8 al 1@iwheldh e his®nalescetyiase isdHDACH.
hi st one deacetylase is HDAC8. 20 22. A nethod of
treatnment of a disorder that can be treated by the
i2Ahi biAtuseacaofdingi te cleine 18 del@udetdinthe histona dpretyiase is HDACS.
i ncluding adm nistration of a therapeutically
ef fective anount of a ound according to any one
dB. c| Ainpathogd of egmept qf ﬁé}hﬁg% that candoe tr;_egted%yﬁlﬁ lﬁ@éltlon of histone
Ye5QNHsBGh é@atﬁa'nﬁin&h@ﬂg wiiihgirdtioh BEa HerpedRally &fective amount of a

selected fromth e% Tp
compound according to any one of claims 1 to 9 fo the patient.

23. A method according to claim 22 wherein the disorder is selected from the group
consisting of proliferative disorders (e.g. cancer); Neurodegenerative diseases including
Huntington’s Disease, Polyglutamine disease, Parkinson’s Disease, Alzheimer’s Disease,
Seizures, Striatonigral degeneration, Progressive supranuclear palsy, Torsion dystonia,
Spasmodic torticollis and dyskinesis, Familial tremor, Gilles de la Tourette syndrome,
Diffuse Lewy body disease, Progressive supranuclear palsy, Pick’s disease, Intracerebral
haemorrhage, Primary lateral sclerosis, Spinal muscular atrophy, Amyotrophic lateral
sclerosis, Hypertrophic interstitial polyneuropathy, Retinitis pigmentosa, Hereditary optic
atrophy, Hereditary spastic paraplegia, Progressive ataxia and Shy-Drager syndrome;
Metabolic diseases including Type 2 diabetes; Degenerative Diseases of the Eye
including Glaucoma, Age-related macular degeneration, Rubeotic glaucoma; Inflammatory
diseases andfor Immune system disorders including Rheumatoid Arthritis (RA),

Osteoarthritis, Juvenile chronic arthritis, Graft versus Host disease, Psoriasis, Asthma,
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consisting of proliferative disorders (e.g. cancer);

Neur odegener ati ve di seases including Huntington's

Di sease, Pol ygl utam ne di sease, Parkinson's Di sease,

Al zheiner's Disease, Seizures, Striatonigra
degeneration, Progressive suppanucl ear pal sy, Torsion
dystonia, Spasnodic torticollis and dyskinesis,
Fanmdyicatthropahprpsoi@sis, Esorués D‘ae%utréammawummisea@e Colitis
QI{e@&%eAﬁthbqﬁgg atfis S %@ﬂ%@tesp Csi&égeﬁﬂsv RRRIANMGHSET Sclerosis,

ease ntra aenof r hage
W‘klﬁ@m@ sepnevigs, Mm@awmlor&iwﬁ@athM@egwc Bain, ogsﬁy%mlc Lupus

Wﬁ’én‘ié@cﬁ&h‘sCDﬂs@és%rxﬁ\Jolvn%Cirﬁfogéhe%as M RGEd EQ\QQH ﬁbsorla&s rheumatoid
interstitial polyneuropathy, Retinitis pigmentosa,

Rtk t%ﬁyyhc&qszqab dlsafqesqonyclum é’m(’taér%%&stspli‘jmphfema mania,

I@@ﬁr@@én&%nﬂ de%reﬁ@ esfioVescalaAbisBases %c@ﬁx‘)‘:g lPrea@ ®lilure, restenosis and
@% aboli c di seases |nclu in

grwplg@sxsiﬁergﬁ%q%qqs%mgiuglg%g\@é figypsis, Iﬁ(gtWEPog@ and angiofibroma;
Ilrﬁ@d’ndﬁ@ rageéae@ua@mm Rglﬁgal' elfédtionk, f@nem|a@fC@1ﬁi@@nﬂlbmams;)FBactenal

ﬁ't%sl C\//% é’#?‘gﬁog%r FR%Y%&‘PL%%’EE’@?Z&?Q infettions, such as

Maidmal -t dighn(aRid) ,infecish edrawtahosdmas brdagv einfektionc hT @woplesmosis  and
Alf i | V . t '] i

Rolaies®s Sy B ont S dRe B T B Eroch Bl ke oo

Phswiase, | nflanmmatory bowel disease , Colitis

U cerosa, Alcoholic hepatitis, Diabetes, S oegrens's

syndrone, Miultiple Sclerosis, Ankylosing

Qnondxlmém@d fd?'/k?rm%tﬁ@%éﬁ @bl@é@ﬁdﬁ' iAREdIAYY adFhSERBAN G effective
errat osus; D sease

System c Lu
|aﬁ\981‘t\ﬂfﬁ§°’ah@1”8§ ‘%é@”%tou%& PRf? ﬁ&”ﬁ%@e"r psori asi s,

rheumatoid 5 arthritis; Psychol ogi cal dlsorders

i,ncl u ar, di seas hi zophr e

GBor oB<TanohL RO VERRERT Pas TeuPErsORBR ke Bag datent indudng

iad@inisthatiog dfleathérapaititally @ffecties baonogios aantipound according to any one
r . Fibrotic diseases including liver

%F%S Sq%gbg@ggpgm?rbrosis and angi of i broma

I nf ecti ous di seases including Fungal infections, such

3§, Capdjda N a@b(ﬁaﬂi’t Bage54 %herélmﬁl%chbﬁgéeger@rﬁﬁ)e disorder is

i nfections, suc rpes Sinplex, Protozoa

iHyplngtarsrdiseasach as 10 Nhlarla - Lei shmani a i nfection,

Trypanosoma brucei infection, Toxoplasnosis and

cocci di osi s and Haemat opai eti ¢ disorders includi

Phal ad$ethod of HRimeat %A ”‘%’P‘@R‘P@ryc‘@?elase ﬁ?fg‘?ﬁ"ﬁmuﬁﬁsys m disorder

ved patknt MEiubing aBiiistgtichelila tpérapdutiediateifedivé Bmbudiong compound
adm ni stration o 15 amount of a

Al kB ot  BLd 5 et o a1 Lo 6. 25. A

met hod of treatment of a neurodegenerative disorder

izﬁ a R% l?o'?i%cp&&k??da mf?%epéﬁihquafla%a%r @iseacfe and/or immune
t erapeu ica I'Ve anoun a con%oun
awﬂ@ndwn@emsﬂummamnbﬂﬂmﬁscIa|ns 1to9tothe
patient. 20 26. A nethod according to claim25

wherei n t he neurodegenerative disorder is
29. A method according to claim 27 wherein the inflammatory disease and/or immune

system disorder is systemic lupus erythematosus.

30. 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.
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Hunti ngton's Di sease. 27. A nethod of treatnment of an
i nfl ammat ory di sease and/ or i mmune system di sorder

25 in a patient including adm nistration of a
therapeutically effective amount of a conpound
according to any one of clains 1 to 9 to the patient.
28. A nethod according to claim 27 wherein the

i nfl ammat ory di sease and/ or inmune system disorder

i38. I A E QI e@c&ﬂﬁm{;‘ fid &Iélﬁx 30391h&%rn the Hﬁﬁ&?@a;ﬁ%%%d’c‘ig i &lected

claim 27 wherein the inflamatory di sease and/ o
ITRTPUINE 9reyRs PRIRISHISG 6F s al?tlSH%m@ﬂ?r@ POReEY. an ant -acetylated H3

@blya&mqm a3Qoat AaritEA QdIyEIORal "BABAHYI 0 984t anti-acetylated H3
hi stone concen rat]J on in a biological

e
'M‘d%/réa @g"’%?'ﬁ’ga O PERIYHEE P ked | mrunosor bant

assay t he enzyne I i nked i mmunosor bant assay

f ! g 5 (Sn;]fgn grac%o 19 Ecl}t cl(lﬁcjinrw] 3ﬁ S 211 rhle:%H ' i %’Hgaé}‘ §;etect|on antibody is
Ge'b&tefﬂ from tmrommJWSlsmm ai qmmmmmbmmeaifannm arBdnti-adetylated

C I r
Cap l oGl %{tgbdgg ! @oa‘f ec ; ?gylyc Q t| Jygr g at AR- Xcetylated H3
@Qilvl@orzﬁl am@owandmombmatlmhﬂ@nfocl onal ant i body, an

anti-acetylated H3 polycl onal anti body, a goat
anti-H3 pol ycl onal anti body, oat anti-acetyl ated

B 5 porfidcsatrdianta %mﬁoawberam lsnisimiaY Fapire RBlaeeY is a mouse

3R1i-HA niIRbHSh 8QHedyddadnd Qec%h@drmé’tgcﬁ@ﬁ aﬁt&md%%ﬁﬁi Jhtltééﬁtylated
secondary detection antibody is selected Tromthe

graepclee entorhg of : an anti-H3 monocl onal anti body,
an anti - acetyl ated H3 polycl onal anti body, a goat

nt- | onal . anti bo oat anti-acetyl at ed

A0 A R fes ol I s emar oo hgh ek et capoetyiase
FBibitéx lﬁetcblodqeaﬁétﬁddihﬂ@jmglhébﬁpsmnyO wherein the

t
P ot S Rde Sou 3 har e BeBu T E Sisy A dpaagg mhivior
anti bb)dyweasirtag rtae amatylategic bisiphatadcentddtiqpoiny theopal by a method
g Olrum. wanégnég?lfclaﬁg %? gn%r identifying the
ect o

phar nmacol o a hi stone deacetyl ase _
i nhi bé)t exmpanng thee beetylatpe higgank ownierdeiia wih thve acate@igd histone

@brceRitatBh 8V4 A8 Anprl | that has been treated with a
hi st one deacetyl ase inhibitor; b) neasuring the

acetyl ated hi stone concent ration in the cell by a
48t hofl meRddac6sbifly agclzm ANYh&EBA 1Y contrail 93 pRAs Hierivdadrom a cell

a]a?ﬁa%rwgo o ngt"‘@g alyi qr@rdgace?ﬂase Sae concentr ation

36. A method according to claims 34 or 35, wherein the cell is a tumour cell.

37. 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 30 to 33; and

c) comparing the acetylated histone concentration with the acetylated histone

concentration of a control sample.
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concentration of a control sanple. 35. A nethod
according to claim 34, wherein the control sanple is

derived froma cell 25 that has not been treated
with a histone deacetylase inhibitor. 36. A nethod
according to clainms 34 or 3535wherein the cell is a

tunmour cell. 37. A nmethod for identifying the

phar nﬁ@aﬁtwu asegrdiag fae@daima¥’, wheikis theneontiel se@pke|ina siologgal sample
IiBRIRIHORT a dUbjcR: BstHa8 fbt bekh ﬁ'eéf?& hads hl%hé‘gédégtyfa's"'@mhlbltor
steps of: a) obtaining a biological sample froma

subj ect that has been treated with a histone

degacehyhass bbddkdid & anPdndTBRSHKIsNE th @3 %@@bytbadsedvherem the
hi stone concentratign in the biological sanp

RIOIoRla! S @issleies fr&ﬁythﬁﬁé’uafcoeff'%{'i“%’f S?fuﬁob'%j %(HH‘ plasma,

3fnd kalfa P&k icBgbihdtpn &&edyrl at ed hi stone concentrati on

with the acetyl ated histone concentration of a

control sanple. 135 38, A nethod according to claim

3@ wAanethed bdverdiantor gdimsadpt elains 38, \bﬂ\@éloghe‘:alsto&arqah&tylase
has eated wth

G Rt R s SRR I A e

accordlng to any one of clainms 30 to 33 or 37 to 38,

wherein the s biological sanple is selected fromthe

group consisting of tissue, blood, serum plasng,

urine, saliva and a conbi nation thereof, 40. A nethod

according to claim 34 or claim35, wherein the

hi st one deacetyl ase inhibitor includes a conpound

according to any one of clains 1 to 9. 10



