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inhibitors of 5 histone deacetyl ase (HDAC). More
particularly, the pr ' i relates to
het erocyclic comouﬁ%ﬁgghgwgggypfq}ﬁ"?%el r
preparation. These corrpounds may be useful as

medi canents for the tﬁgﬁ @ N\Rgmllb&er ative
di sorders as well as ot |seases I nvol vi ng,

r 08tli nghe Breé?nta@@aw’aﬁews\ﬂptmdr@mrpﬁeszowawnﬁig that are indibitors of
dﬁi@ﬁ)ﬁé ydag6t Iaéé*QH@)AC@Ct |MHré | @ticuibfly, BW%‘NDIF%M-BHEI’GIEI'(GS to

B SO0l Lo SR TR A ST Lo ey o

r e&;e.ﬁtl:laas medrcfamgma efoextpr gsgment ofl hwliferatine tdisotdere asfwell as other

c Bl%%@ p Féfétf?\b o %&&EH%OE lth eﬁzy{r?ésr ﬁg\‘,ﬁl,' yhlst?net ﬁeeacetylase

post-tr at1ona atio
h("é’?ﬁﬁe@“%ﬁsch are the 15 protein conponents.
Reversi bl e acetylation of histones is a key conponent

accossi bi ity of (AnEEBANBL FaRieRighona ' Ty

gihezlal |.odahcrenstecartietealis iofertraly muegramztaysl atnmcpnrtant tactor in the
M@Bféh&ﬂ eWé tet?p g%%neaﬁ'n%dar(f‘ﬂltreag%c fc EEO'IT%E]R' emvlbl(lx cora\plex is

reas decrease eve . are assocl
whitaRglyr isfensed iy east-Hanwatieng rreedificghorveid i PSV\"eSI—M/ﬁ\Ch are the

N&'otenﬁ%ﬁﬁbaneﬁ% @@3&@@% éc%%ﬁ?)ékl);z gd?ehl?tgnégulsJ éel(eypeo%p%ent in the

c @ga%t'mh?fsqe{iﬁ éXprﬁmM”&%% e mgq%‘% trﬁP%ftr '8?%‘ TEctors to DNA.
alnetgylhetrala risdreasas elevalg edf heistos® rdcetylatibin earé exbeiatbd with increased

PERRAREL" U OB el NP of, BB o s i
af%’f%?ﬁ'aﬂ &f gpnesexprrssion\Yaden P uHum. Mel. £eapat: 16t §93cﬁ98 (2001), D
CRln]tert HREM! d@p%ﬂdgﬁéhenﬁée{c :c g?g;zﬁgﬁ%ﬂ@@g é | lswrgh\roﬁ%\} cells, histone
a [ i ati ur vi

ﬁ?ﬁ% {% {PAcsk =5 3Bl st ACPtyansieracs) (1oeatnR sontrpbdm]'eve' of
Iar&at;hntbnrsf bittoht3A@ Mmaaidaib e rhahckeli eldhibition tdieHDACs results in the
tQégch%B% M & géétﬁ%{e& h%?on%gn\g/ﬁ’ Eh H&FEAHA? F\%Fletg)%?rggll E}{pe dependent

ero anl roxam'c aci
?ﬁi'ulééresmnse&u WbbrﬂérﬂPP@tPFN% megiegis ofifferpoljstions @Il iSprvival jnhigition of

eﬁmﬁfg.ra%,eb%egyt@,tasgl adder, and nyelona cell 30 |ines
[Rchon V.M ‘et al, Proc. Natl. Acad. Sci. USA, 93:

5705-5708 (1996), Ri chon V.M et al, Proc. Natl.
Apaat] SmhlbltddSAnf HEBC BQ&Bb&hOﬁudlé&%)ﬂweir fhakpebitis efe@non cancer

S&(ﬁg\m It—'&r o %ﬁertopi?%ﬂ{l Qcp?_x%kﬂop (igsﬂ\ﬁézag Ce[)ot%%l ilngucer of

Invitro an VI VO ncer
6@Jffersm@50r5wd)'0( 200099s inOmiygine ewmrweml@nsa dfladdpp@ndhayeloma cell

hies RERIH WA of, Frbd N8 dada@r scilUkSA, fo3atios-5788 £R%96), Richon V.M. et
act|V|t|es are trichostatin A (TS ndtrail%?xm B

o BB Acre opeic USRS BS RS S Ib S AHRy b boen shown to
(duPBfEss tHe grovth dVprostateatancer. celld Ml vitrd eI vivd GiSutle? RAR 8t al, Cancer

(1%339%2),] 5165-5170 (2000)]. Other inhibitors of HDAC that have been widely studied for
their anti-cancer activities are trichostatin A (TSA) and trapoxin B [Yoshida M. et al, J.
Biol. Chem., 265, 17174 (1990), Kijima M. et al, J. Biol. Chem., 268, 22429 (1993)].
Trichostatin A is a reversible inhibitor of mammalian HDAC. Trapoxin B is a cyclic
tetrapeptide, which is an irreversible inhibitor of mammalian HDAC. However, due to the



30

Trichostatin Ais a reversible inhibitor of mammali an

HDAC. Trapoxin Bis a cyclic tetrapeptide, which is
wanoivosenser si bl e i nhi bitor of mammal i an HDAC. POTGe#06/000217

due to the WD 2007/ 030080 PCTZ2SG2006/ 000217 2 in vivo

i nst.abi | i of  these co S the are | ess desirable

LU inclabliverr hgs GompEge ey B leserdeskab anncANST drugs.

HRé¢ently hothert emsll menlesulze EIDAE avbitbrabhef bdcodlel avaliable for clinical

eé[\?ahdé%ﬁ E&dé&%ﬁ)‘?@ o(r?jg%Lal tl—ﬁg&i Fnh%{%ﬁé c?rlr??o ncl%1 rf\a\;’e 6een9'eported in

ound or erature
[B@d'&ﬁﬁ&twf@ [Bougheing®. etjal, Né‘died Ghvern.,, 464 820-830{4988)] (apd ®atepts WO

a@ﬁo%ﬁ@ﬂ‘i]s T[hm SV A %7%3&” rnhl-'b_ﬁﬁ's IcBn %b‘ﬂﬁeé&@trhc\/dltbbéd by their

l g bitors can X womtoreg
a%‘?' fty %/'QcE?aP%&'?eeS%U’FWé aﬁﬁ%‘ﬁ?‘?ﬁ fa?t ngseinyine o QI??EF%FE"%S HDAC
I inhibitee's baval [egh cedoriad tpinerfeld B ndurdtieéricpdtve PRIcesdee &br instance,

rﬁBRbtlﬁle{op Er%s? B&élﬁtaw &ehqs{ég%{eﬂgﬁg%n? %éér\éﬁorneg\{ature 413(6857):

esses, ar
p&%@ dﬁé?ntcrb@r e?éﬁﬁn de additinau HBAEGeirikitoas have igdaagndnown to inhibit

10 iﬁv@ﬁ@ﬁéﬁ Jof cert&%ﬁéﬁguchl% EREO 1L 400ddn at kR o Qe.ntmphcated in

i nhi bitors have al so been known to inhihbit
pPERTIEEPBRTIRESES, PRKPTHEE WG HSIEE ceqEters Ay, B'PLCiJemhﬂ%%Q 265(18):
aﬁ @23RNORBY; t Beibree| m@ba cased 1001-1008f | BHnaraiico rQlAdlaEealﬂelﬂawer L.L.

2R R a8 S SRR Sl iy, Pedlptd Bl gprimer for
D?lwm%sl?o Edlition, AmgerMpt-d20@E L. L.  Proinfl ammatory and

antl i nfl ammat ory cytoklnes |n rheunat0|d arthrltls A
imer for clinicians,

oD B bobiseRbSess Here Bt Amepd 14 browde furhgr HDBG ohbiors that would
phe®\ekptztddutol have AT indibvaidt sasmadeaticalgudp@rtideein the treatment of

eéigga%t % %uchoashga{n ﬁgtgrg?ér?g %r'r'jgtrw V& %a Shardtl]é%%%%l ]n\cl:g\nng angiogenesis

properties rea eases SucC
cm@ﬂammetgrycﬂmlgmmnmame swstati disarslers;, Witts aviger to meetmg this need a

20 'ﬁk}f%éf'dﬁgmaﬁ‘wg‘agi@rﬂﬁﬁét scatdfdsiBle BBIRINOEigABE iRiudind T Afnber of
stem di sorders. a viewto neeting this need a

terQRYRle S&Sffte'§?ra?%PeEJP'@’aHP%C"Wﬁ?PY@EaW%P&e%v&fﬁeﬁ?{emcycm
[ swémt trgahag beemcinuektlgge@ hasipbar thefbenhiglidazole finbisystem. We have

Z%ugd tsﬁ c':nﬁ‘léslt)é{ leCéI((:)%%lf '&r?e h f ¥C| 't%ﬁ m%rengﬁred ring of the
i bmemnda}abednmasstbeehadsﬁ@ kblamprqwmwfearﬁan@ly 9j stogpeunds  with
Vﬁbd?é\}é@ hmc&@rl\gﬁg pF%@hie!ﬁgfﬁér{:b%r&e\kﬁ%é @BmPduntib §f the prior art.

stituents on ered rin
bEREz FRMRRYPEY Withip ﬁ@e ﬁr@b/e%mbéawgmﬁ%na' r?éab&tyoa%fhetﬁw glemgnstrate
f Biprdved ot mmuaqﬁasmat\hhe%ogim{]ea\t@ &eﬁb&fpﬂ&m;@fﬁ}ﬁipbr@r art. The
pPr o erties a { t he ounds of. t he
C B Mt iR SERRLRGL P % REP e iy ve to the
nincreassiva vive exivstiiet(ie- carea tier tieycudienBdSi.sathereby yjptdingguproved
hehdor bio¥@in lHtI(L 5ok &R TR %Séﬁaﬁ pRgsed to the

compounds e prior art conpounds within the
famly typlcally provi de a | onger duration of action

due to the incr eassdmmmf OP THEANVENEION . €., area
th i el di ' d
B AL R b A R C R Pt O

nodel s.



SUMVARY OF THE | NVENTI ON [ 0005] In one aspect the
present invention provides a conpound of the fornula
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R2 31 ( 456z 0RA 7Y RL Fosmula (1) wherein [0006]
Rl is an optionally substituted_ heteroaryl group, an
optionally substitut ed 5Xheter ycl gla?kyl group or a
group of fornula: - 3) n- (CR24R25) o
NR26R27; [ 0007] RZ‘Lf ‘ﬁeleét Zrom RYT oup
consi sting of: al nyl , al kynyl,
het eroal kyl, 10 cyclpalkyl dycloalkenyl
cycl oal kyl al kyl , al KdXxyal kyI R11S( O R13-,
R11S( O 2R13-, R11C( O N(R12) R13- : RllSOZN( R12) R13-
R1IN(R12) C(O R13-, R11N( R1FpSQER1B-,
RLANERL2) S O N( R12) R13- and acyl, each of which nmay be

tional |y substituted; [0008] R3 is selected fromthe
E’QQ@J cBnds & ﬁet'%'ﬁ"msu ituteds hglekopry! graeP, agry |optienath sypstituted
1RetufdbybalByorbsh GH drépadtkormdbst i tuted; [0009] X and Y
are the sane or different and are |ndependently
selected fromthe group consisting of: H, hal ogen,
-CN, - NRR¥RER3CRABENACRARB)-NRERKenyl , al kynyl ,
hanaIkyI hal oal kenyl , hal oal kynyl, heteroal kyl,

cl oal ky cycloalkenyl heterocycloalkyl 20
h %Tf]oclﬁc'ﬁ@allektéﬁfmm tg gmup pensistiemefy H, alwwwlyl alkynyl, heteroalkyl,

haﬁroamﬁal lﬁyhoanaénlyp%éc@élwl kéﬂkonykWOXRa‘GYd))R” R"'S(O),R"-,

6}?‘8@ Dy, Nﬂ%n@i axy, H\g%e b%l oal kil YR IS0R™-,

hEPN(Ri&)gz@»mR)aﬁ« land sicy!, @ayH mmchheﬁﬁrecxmnyd\auwubsmuted;
arylalkyl, heteroarylalkyl, arylalkyloxy, -am no,
al kyl am no, acyl am no, am noal kyl, aryl am no,

PPNy R !Saseﬂ@ytegimrmﬁw grogy 90T§tﬁtlﬂ@n§/H, Cantnalsyll #rshgdy|, each of

a\ﬁhl&@ﬁ‘alaiﬂéé opt@nbwgtkl}’ted COOH 25 -C(O OR5, -COR5, -SH,
- SR6 OR6 acyl and - NR7R8, each of which may be

opti onal ly substituted; [0010] R4 is selected from
t [0e09)r oXipnd Wrse Bieisage of dlffdaienté‘dnld)dre inddgeatatitly saleétgd irbm the group

h@(ln?@ I@e/ t L Oaﬁél?&e%al (Iéf?dloal]l%f -MF%.BE!%Ieg&ng?l &%}n‘y(lylﬁaloalkw
h@(@"@@ylcl dalorlyal. k y hetergalipyla| kyqloalhybt egyolapeerad, k yhetemelcloalkyl,
aktérocyRRBike i, M R8BI, REIrGRE hRit@lyhikyl, SIKRST AikSRY1, 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 of which may be optionally
substituted;

[0010] R*is selected from the group consisting of: H, alkyl, alkenyl, alkynyl, haloalkyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylatkyl,
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which may be optionally
substituted;
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i ndependently selected fromthe group consisting of:

wol2o@okydsp al kenyl , al kynyl, hal oal kyl, het er ®airkgk006/000217
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cycl oal kyl, heterocycl oal kyl , 4aryl, heteroaryl

UL ST oSl RO Rt o b s, any
opik}"rlyhablbylkylshmalkyll,t@dpal@l[Héﬂa’té?dycleazyh &89, heteroaryl, cycloalkylalkyl,
[ of : .
Héjtgr% ﬂ(&‘ E%'S S{y%%?qﬁl%ho%méﬂﬂ? ?&;le%gﬁét @b'oa ag;lb’e optionally
c?&ﬁ@ eFéyl het er ocycl oal kyl , aryI het er oaryl ,
cycloalkylalkyl, heterocycloalkylalkyl aryIaIkyI

h oar «kyl and
o@b%naﬁ%% & ipgerenderl Se'fete§ fméwe @f«gen C‘P@P'SHH%OfRB' pliyl, alkenyl,
i alkgk halealkylyhesarbalkyl exclbalion Heteeogytloalyl Cayishetéroag!, efcloalkylalkyl

Hhet?J ggrcllca,ky@l[l(gle Qwaikyﬁll‘ugt%f%bﬂal@%%aggy%e ac}t] SF \% ?Iﬁatnl% be optionally

¢l oa
c?@ﬁ@ﬁ@ﬁylalkyl het er ocycl oal kyl al kyl , arylalkyl
hetgroa{ylalkyl a?dtacyl eagglzf mhiﬁthnaydbglz
opt.i gna u eac an is
Bt ortrshe? ract it btentoy CRE S G0 odsh cPRHias o, alky.
adlkerlyl, allﬁyr‘ryEnlydloall@ndhaéﬂoymw ,cyeadikyl,0hetelticgdloaiigy  Hel, heteroaryl

e a bo d_or
B4R, R, Pl ROP R P o v
omabeQNQPHVBUUaWM@ﬁyI and al kynyl , each of which may
be optlonally substltuted [ 0016] each R20, R21, R22,

1R25 ndeﬁendently sel ected from the
Fﬁg S"f"i'ch'é dﬁmde,qe qeqtl Jraily selpcted Fqm thengrpup consigting of H, alkyl,

ﬂk‘ﬁf’yl and klwnyl abdtresfythichahdgyseydptiortatly elskiuted;

hal oal kenyl , hal oal kynyl, heteroal kyl, cycl oal kyl ,

c cloalkenyl heterocycloalkyl 25 heterocycloalkenyl

%9]15] hQﬂCberal'%/P boeq/@r @alhq{qﬂeaquV selected from the group consnstlng of:

hakgrmenel s elﬂWn?ll &36h.of Ahivh ?h'akﬂﬂla oFtldﬂglﬁyes{LfB%tMtbél kyl,

aryl al kenyl, cycl oal kyl het er oal ky
heterocycloalkylheteroalkyl het er oaryi het er oal kyl ,

aﬁoyiﬁ‘]et erch a2k yR?!, R dRBX R dmyld#éxyﬁlbkgdnderﬁly@@ﬁted from the group

«H@ 5%’ Iy T{P& R;‘g@ﬁy'mgﬂg: ég{{Bﬁkgr&ﬁ‘wyamenyl alkynyl, haloalkyl,

'@Q'@ﬂ@@ylcl dalorlicivky , heterpgliodxy cy@amym k%ybbilyenyphelnﬁbmcycloalkyi
bﬁéﬂ&ﬁ&)@?&)ﬁlkgﬁﬁ era%r yﬂé?é%aryla ”N&%alk?ilaiﬁ%ll aﬁ@t@r‘acyc%%)kkll@m/lnoarylalkyl

am noal k | am no, alkoxycar
h%?ff’%@ﬁap%'car qul9 eny§u| f Walkylgpt@mawq f onig,qterocycloaIkylheteroalkyl
amaterosyiinbiervalkyl, amylirstdrdamy,| | hyaroxy,s Uhyidrdxyhikyl 008lkbxy, alkoxyalkyl,
BT BT e A Bh Do Bl b ctatons
wirginxy, sixdaikytiaxy e phemox yrebentydoxy eteyoauipxyo fanfing, raltysansido, areylamino,
éa?gllrjgaﬂﬂ/l or rylggg%oanéjk&%)hrm9p g?blgr“m%@é}s&hy? r s0Rohyl, OF alkYRulfonyl,
amlnosulfonyl arylsulfonyl arylsulfmyl -COOH -C(O)OR5 -COR?®, -SH, -SR®, -OR® and
acyl, each of which may be optionally substituted; or
R? and R* when taken together may form a group of formula =O or =S, and/or
R? and R* when taken together may form a group of formula =O or =S, and/or

R?* and R® when taken together may form a group of formula =O or =S;



35 R24 and R25 when taken together may form a group of
formula =0 or =S; WD 2007/030080 PCT/ S&006/ 000217 5

wpQOwABomsach R26 and R27 is independently sel eeCedGheosmno217
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the group consisting of: H  hkal ogen, alkyl, alkenyl,
al k¥nyl halzgal kyl,, .hal oal kenyl, het er oal kyI
BT HAI tarp R Rt 4T i RPEenSNeSalRHRA BRNKUR Sfowp consisting of: H,

hﬁdil@"e@QMWI cmlkéﬁgﬂnmkynyahmbalkﬂeiatwmaﬁw,l hetaryakyQaydydligh, leytloalkenyl,

et?'[gf%ﬁchﬁhﬁylaH%‘tX %c@é’é(’ep% r}é’lr Rl rélg\/k‘lyl LSRRIV, RLk¥tycioalkylalkyl,
h@wkélkmlc y@m@arwylkﬂetaefiadi@hwy IcycIGalky@temromm | heseroeysitalylheteroalkyl,
apMbids ﬁ]'é%dﬂéﬂ aﬁ){lﬁ@ié}&‘ﬂkylhyﬁvd )I/’alk rox Qkﬁox¥lkoxy, alkoxyalkyl,

al koxy aIk enyl oxy, aIk n &
DDy 1Ry ot AIBLG M o AP oy SReTatycosviony,  aryoxy,
aarylambllsw Ohyt.erdﬁaqﬂ(ﬁ(&/padnyihmx)alkyaﬁ‘ilrmp amlnssikam dwlammo arylamino,

%quyal nz ong E@?l—{] a’lkor'?\@ér ?Ylgglé%?rﬁgﬁ%%%g ﬁ@ozriﬂ amf/rsulfonyl

ablkyi$ufinyt en'jsIUIfonyhlamaumvlf amylb$ulfanw,l SR droragy, each of which may be

aSM‘oﬁé"ysluBéﬂtute@m nosul fonyl, SR5 and acyl, each of
ional |y substituted, or

R?WR \?\ﬁ%‘h éleh@H taksg quﬁ%‘ler With e nivegen @tP@d%Wh'éF HT?IV tabe attaChed form
Wi Gditiohiﬂ%uaﬁmtéﬁ hasbedichmyirgroupn optional 'y
substituted heterocycl oal kyl group; [0018] Z is
selected fromthe group consisting of -CH2-, -CH2CH2-,
- [OPERTH- Z iTBelged friomathk ydreupe conSBLIGS om%nyﬁéh@Hz -CEHEEH-, C3-Cs

abikyEnd eag Ce @Ik&@leﬁ¥ clgat, k%lkyn%l’egé Ct Lgy@galﬂfl unsubstituted or
SUbSt|tU e one Oor nore

i piehsieiedentitn W@eP"eé‘Mﬂ FUPBYR '@eﬁwenﬁbﬁpﬂeﬂn@o'ﬁfthe group

Crorertia] d\3.-C.[aM9019] m n and o are integers

i ndependently selected fromthe group consisting of O,

1, 20 2, 3 and 4; [0020] or a pharmaceutically

at@@@@it ail e as&b aredintepers ddegerdheyesfected@oR1the Grouprensisting of 0, 1,
g.L nent of the invention R4 is H and the conpounds

are those of 25 formula (la): X O R2 Z\4 5 Z/ kN~OH

317~JR3 N1I~Y Rl Fornula (la) [0022] or a

ploasgTRCEH pradhhdsuBeng fdcaplable salt br frodrpg @drdeg t her eof 30

[0023] wherein R, R2, R3, X, Y and Z are as defined

for compounds of formula (I).

[0021] In one embodiment of the invention R* is H and the compounds are those of

R2—</ 3:C /kés _OH

R1

formula (la):

Formula (la)
[0022] or a pharmaceutically acceptable salt or prodrug thereof

[0023] wherein R, R% R% X, Y and Z are as defined for compounds of formula (1).

[0024] In another embodiment R®and R* are H and the compounds are of formula (Ib):



[0024] In another enbodinment R3 and R4 are H and the
conpounds are of forrmula (l1b): WO 2007/ 030080

wOCH7H3aB806/ 000217 6 X O 2 Z 3 \4 5 AN, OH ReiNL/SG206i600217
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I Y Rl Fornula (Ib) [0025] og a pharnaceutically
acceptable salt or prodrug thereof 5 [0026] wherein

Rl, R2, X, Y and Z are as Xlefined fi¢r conpounds of

formula (1). [0027] AsNaft ny group oppstructural ly

rel ated conpounds i parNrcuIar utility,
certain groups are pre xfor the gonpounds of the
Formula (1), (la) and (j1b) Tn Y10 their end use

appl i cation. [0028] InRdne embodi ment the group RL is

a group of fornmula -(CR2 2R23) n( CR24R25) o
NR26R27; 15 [0029] in whi %Jﬁ%mn((b% 0 are integers

i ndependently selected fromthe group consisting of

O[0035] 2er SptindlacbutitAN) 36depBeR@EH oNEbirug tHerane

enbodi nent the conpounds of the invention are

conmpounds 20 of formula (lc): XOR3 \4~ ~Na 4

RD026]2 WhéreBR'ZROXRY MntY Z aRe-addafined fr ¢erapoundsheffeimyleR!).

is a group of formula 25

- (CR20R21) m (CR22R23) n- (CR24R25) 0 NR26R27 2 4 20, 21,
2108371 2As With anp gmopp[df gtsduraliydelrted pempRUndy which pessegem particular
RER, cBrtaiflgrdup8 Rk reftfred & thelednpibdd off the Gapauln () (Bf and (Ib) in

f or mul gl ; W? 2007/ 030080 PCT/ S&2006/ 000217
their end use application.

[0028] In one embodiment the group R'is a group of formula
-(CR20 R21 )m"(CR22R23)n'(CR24R25)0'NR26 R27;

[0029] in which m, n and o are integers independently selected from the group

consisting of 0, 1, 2, 3 and 4.

[0030] Accordingly, in one embodiment the compounds of the invention are compounds

of formula (Ic):
x Q@ R
R2 /zNi@— >_—N\O*—R4
/\Y

Formula (lc)

wherein R’ is a group of formula
_(CR20R21 )m"(CR22R23)n'(CR24R25)0'NR26R27

[0031] and R% R%, R%, X, Y, Z, R®, R¥, R%, R%, R¥, R”, R? R¥, m, nand o are as

defined for compounds of formula (1).
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7 [0032] As the values of m n and o are integers

ranging fromO to 4 the sumof mtn+o is an integer
weeb@asesof rom t he group consisting of 0, 1, 2PCB/SG4006/000217

5 6, 7, 8, 9, 10, 11, and 127 1In one enbodi nent the

igﬁéﬁ gwe vfa'ueﬁgfn rr_I\_I nt S egresn legiecl:'é Eacrj]gll;grj ﬁﬁn@t@f% 4|qhé) gl,Pm of m+n+o is
anointeger eshdet] fvmmthetgﬂeumwnslelﬁngmmm, 2,8, &rb,i6nT.ey&r 16 11, and 12.
Sﬁ‘J (?rf‘eteﬁﬁ’bodeer Fh@%u&rd?%nqg rksérﬁﬁ\{eagr é@clec%d flom the gﬁo@r%nsmtmg of

I n anot enbodi nent sum of +0 IS

i F\'t bgerd bl%6t 2P ﬁ%otwoqjﬂpboéwf e $H 6F MINERds 8n integer

5 [ 66)Scidd frém megrsmﬁwn%ntsﬁnmdl ar8nindtahen §|hb°(hé?fenfﬁbﬂmfent the sum of
selected fr e group

cgﬁ\é\?%{s arﬁ‘d”"%‘l‘ersi"é‘“e?g@ a2 a“? R22 R23
)2- N R26 R27; -(C R24 R25)2NR26R27 “(C RO

Egobka]( F%n?e R%%%m% eNBo?@Rzﬁgtz\ s)un{ @R’?Z%ZS 1QN Rz(/\%ﬁ_\ezﬁgtﬁls occurs R' is

[%%?dflr?f“éﬂ?éﬁ?‘lﬁ’r‘i?f‘%ﬁt'ﬂgtﬁfs enmbodi ment Rl is the group:
10 -( C R0 R21)-(C R22-(BRBR¥NRIRZERR27; 20 [0035] This
provi des conpounds of kgﬁzsg rila (11): X p RB N N
R2- (2 31 4 56~ Z- R4 Y’ RR2 R21 R23 R26N\
R27 Formula (11) 25 {oeéaj‘sszf'ezf’e%’,n X, Y, Z, R, R3,
R4, R20, R21, R22, R% W BHR. as deflnedln
formula (1). [0037] % 1§53cm n;7of this

enbodi nent R4 is H WKPB R d%s) NRARGuUNds of

(CR22R23) (CRZ4RZ5) NR26R27
[0034] In one form of this embodiment R’ is the group:

_(CR20R21 )_(CR22R23)_NR26R27;

20

[0035] This provides compounds of the formula (ll):

Formula (1)

[0036] wherein X, Y, Z, R% R?, R, R®, R*, R%, R® R? and R¥ are as defined in
formula ().

[0037] In a specific form of this embodiment R* is H which provides compounds of
formula (lla):



formula (lIla): WO 2007/ 030080 PCT/ SG2006/ 000217 8 X O
/IR N NR2--C; 456J OH NRO XR2 Y RI1 R23
we2607M367 Fornmul a (I1a) [0038] wherein X, Y, BCTR22006/000217
R3, R20, R21, R22, R23, R26 aRd R27 are as defined in
formula 5 (1). [0039] In another speC|f|cformR3|s

H | eadi ng to conpounds of fX)rmJIQ(II v X O/H~N
~~N R2 \ 31 7 56~ ZOH ’R&% R23 R26" N R27
Formula (11b) 10 [R ékn ,ozHFu R20,
R21, R22, R23, R26 and as defined in formla
(r). [0041] I n an eyen/more spé(mflcformof this
enbodi nent R20, R21, #Rfd R23 are H providing
conmpounds of formJIBZ(II - XO/H N NR2-/\/2 34 6_
ZO-H N7 N R#

R26 \R27

Formula (lla)

[0038] wherein X, Y, Z, R%, R®, R®, R¥, R?%, R®, R and R% are as defined in formula
5 (D).

[0039] In another specific form R® is H leading to compounds of formula (IIb):

x Q M
N~ A N
\
R2 /zS;Eje——z 0—H

Formula (lib)

10
[0040] wherein X, Y, Z, R?, R®, R¥, R%, R%®, R* and R* are as defined in formula (1).

[0041] In an even more specific form of this embodiment R?, R?', R?? and R*® are H

providing compounds of formuia (lic):

15 R27
Formula (lic)
[0042] wherein X, Y, Z, R?, R? and R* are as defined in formula (1).



Y R26---N\ R27 15 Fornula (llc) [0042] wherein X

Y, Z, R2, R26 and R27 are as defined in formula (1).
woR0BR00s030080 PCT/ SG2006/ 000217 9 [0043] | nramsGhes/000217

enbodi ment the sum of mtn+o i8¢ 3. When this occurs R1

L@f?%l_ el, ﬁtfé\egg\ﬂt g%g@(@]ﬁ%gﬁ%u ?@{1‘ Stl S?Zy\ﬂ{en t@g occurs R1 is selected
(r@mmwagmcmﬂsﬂrw -(C R20 R21)2 (C R22
R23) - NR26R27; - RSCE@@ NiGsk2. 4 R25 )-N R2 6 R27
-(CR20 R21)-(C R22 3 2,25, F%%Eegj -(C R22 R23 )2-(C
R24R25) - NR26R27 10 “ER"REO-MBIRY(C R24 R25
5 )2-NR26R27; - (CR22 RRBR¥RE) wews ) 2-NR 26R27; -

e e e (00 1 o

- (CR2OR21) - ( CR2RIGR¥RERAGREBI )N [ 0045] This

prow des conpounds of ckhged igrkea (kbdkz. X p R3 R2 2
3117 5.7 0 R4 R20 N'Y R R ?gmsm R26

R27 20 Formula (111)" (Cre
10 -(CR®R?")-(CR¥R®),-NR®R¥;
(CR®2R®)(CR¥R%),-NR¥®R;
-(CR®R¥)-(CRZR®).(CR¥R?)-NR2°R?";

523) (ng“st) NR*R

[0044] In one form of this embodiment R' is a group of the formula:
15
_(CR2DR21 )_(CRZZRZS)_(CR24R25)_N R26R27.

[0045] This provides compounds of the formula (ill):

20 Formula (1)

[0046] wherein X, Y, Z, R?, R®, R*, R®, R*", R%, R® R*, R?, R® and R* are as defined

in formula (1).

25 [0047] In a specific form of this embodiment R* is H which provides compounds of
formula (llla).



[0046] wherein X, Y, Z, R2, R3, R4, R20, R21, R22,

R2s, R24, R25, R26 and R27 are as defined in fornula
wORP07/03608p 0047] In a specific formof this enbedriserans/000217

R4 is H which provides conpourds of forrmula (Ilia).

WO 2007/ 030080 PCT/ S&006/ 000217 _ 10 X/R3 N NR2 3

| 4 56 OH R20 NY R21 R22 XR24 RR3 %@S I NR26 R27

Fornula (Ilia) [0048] i\ X R2, R3, R20,
R21, R22, Re3, Re4,pRad, s RE6*ARdA27 i-eHas defined in
5 formula (1). [0049] I ther specific formR3 is H

| eadi ng to conpoundR<f
311 756 ZOHRO N
R27 Fornula (111b) 18]
R21, R22, R23, R24 ,

ormulaY(lllb): X O NH N R22
A2 R21 R4 R23 R25 /N, R26
50] wherein X, Y, Z, R2, R20,
RRG and R27 are as defined in
formula (1). [0051]x2 even nore specific form of
thi s enbodi nent R20 RRAY-RZ% and R25 are H, and R22
and R23 are nethyl erJ?w di ng conpounds of fornula

(Illc). XOH Formula (Ilia)

[0048] wherein X, Y, Z, R% R%, R?, R*', R%, R%®, R** R%, R? and R¥ are as defined in

5  formula ().

[0049] In another specific form R® is H leading to compounds of formula (llib):

Formula (llib)
10 [0050] wherein X, Y, Z, R?, R®, R?", R%, R®R*, R®, R* and RY are as defined in
formula (1).

[0051] In an even more specific form of this embodiment R®, R?', R?* and R® are H,

and R* and R® are methyl providing compounds of formula (Jiic).

X QM
N ' N
Re— 3@——2— o0—H
N A

Y

15 R#7



NR22311 46 Z0-HN\ Y NR26 15 R27 WO
2007/ 030080 PCT/ SG2006/ 000217 11 Formula (Il1lc)

wpQ0mABoosherein X, VY, Z, R2, R26 and R27 are ascusG2ovemo217

10

15

20

25

30

35

in formula (1). [0053] In eachl of the above

enmbodi nents of the |nvent ? g)nd R21 may represent
a 5 nunber of different é’i"f’%ﬂB 14 In one enbodi nent

RI2O52AndwiReréin; &, Zrife BErade R are ae beftiee th fofmwan(lf. he gr oup
consi sting of H, alkyl, alkenyl and al kynyl. In

anot her enbodi ment R20 and R21 are independent]y
s@Pedt @ seFb AT hasberecrIPbasiritssefithryinugntipn RAcang] iéy may represent a

y &dm son of ﬁﬁérenﬂ%ﬁ&ﬂéﬁﬁbn&&b@@ﬁeﬁ%° é"rFoeR"1 %F@lﬁ@éﬁéﬁé@f‘lﬂy selected
eﬂ"l eeg%g%c{ c?og%{/r ing %ll'g F?@Wl gl f ?ﬂ;{' glﬁ/pxl )}n another e¥nb0d|ment R¥ and

3R% -amq; n-gep@derpﬂyoqujdctedtfmthe gr&qba:m\yllstmg%f&i 26d alkyl. In yet another
dérﬂ@&hﬁéntw ﬂnd R eJr@led’eB%’rfdghﬂ ?&%ﬁtéﬂ fJ I?Etd?gdp’ conS|stmg of H,

penty pent - 4-en hex
s'ﬂé@b"f etk d‘fﬂ?ﬂ?% rﬂmﬁ%&(? ethd- pml a%%d'm@tml mlom{l O8] lsplwtyl 3,3-

edimbthvlf-bdt)g €2- athg\rﬁﬁtw rpeag), r.'mﬁétgyl qfentw guregﬁzé/ 8«5/9; rrfég%l R?é’ptﬁ%ﬁd octyl.
onea Sé)ﬁ%g ?'ﬁéﬁm?@ﬁaﬁlﬁ’%%’eﬁo& i ndependent ly sel ect ed

15 fromthe group consisting of H alkyl, aI kenyl and

aﬂobyzﬂyl IH e'aEh aﬂﬂé g%veeémqfn% of Fﬁezln\%h% {ieRza may regresent a

i hd epen ent | sel ected conS|s
awbﬂ waferﬁw VidEgblegn dit 9Be emé?ﬁﬁ'ﬁﬁntrﬁa n@ndF&zé a@nddemzad entli selected

i fﬁﬂﬁﬂ@@@fﬂ édf\s@ﬁlg&ﬁlheélk ir éli@r{yhﬁldgaﬂlg)dﬂt GRS IeRfho@neht R and

% Fﬁget r'l’Pé "B Osﬁ%%{edﬁﬁﬂ/}hgr qﬁn?fstlngg%l:};i grﬁdog%l/l’ In yet another

d¢mlmdh1y¢ntkﬂff yahd R etrdnyride parkiyhtly m{]dqd froid-the tgigup, consisting of H,
?ﬁ?ﬁw% ethzﬁr@ogﬁbﬁgf‘%&wgezgéék |§B> aBréés émgthgl e&r%ﬁé/}ﬂtﬁ?l Robltyt, 3,3-
sEmety eyt r ey thetyly menty!, edreihvdtrienty!l, pent- ﬂaerwhexvlnh@tyl and octyl.
Fﬁ%tfuﬁr&fﬁhfgg&nﬁﬁm BRER® a@ﬁd&féﬂde‘?ﬁg rs],t@lg@cg@ﬂ&h the&BYb consisting
A 15 R heaRtc poBodlRSN e E ROt Prebot R of

dlfferent vari ables. In one enbodi nent R24 and R25 are
P ;tqlnlﬁxch gép% 99{:@%%9. extsscfﬁ Chaghidd R amaﬁ,ﬁﬁ‘ngﬁqswepresema

amthse rofe A éﬂr‘hé’ﬁf'alﬁ@él alid OFQSGYBleéilmW!e en@I@htFR are preferably
Slﬁcﬂ@@ﬁ(%iﬁtlf/rs@ﬁbﬁabqro@{ Hed Gﬁ%bﬁédtlﬂg A, Myﬁ%aﬂblka‘ﬂd alquhyl In

et .. anot di are i ndependent |
Nt e ok R R
elﬂ lapd alkyls dpyei@ybthemeroimdimer? Ret dnll R*P e@piidependently selected from the

riprosht RS
gg gup édﬁggﬂﬁ ofg-fj?ﬁ%%yl, etl@{tl i pr%sgﬁg o%ylpén h)yl pro%yl r%% ﬁ&wethyl propyl,
,y |sobxpjglnt3 34d1@ﬁ§h|yl butyl, 2- ethyl butyl, pentyl, 2-methyl, pentyl, pent-4-enyl,
hexyl, heptyl and octyl. In a specific embodiment R** and R% are both H.

[0056] In each of the above embodiments there are a number of values for R*® and R%.
In one embodiment R*® and R* are independently selected from the group consisting of:
H, alkyl, alkenyl, alkynyl, alkoxyalkyl, and acyl. In another embodiment R?® and R? are
independently selected from the group consisting of: H, alkyl and acyl. In a further
embodiment R*® and R* are independently selected from the group consisting of H,
methyl, ethyl, isopropyl, propyl, 2-ethyl-propyl, 3,3-dimethyl-propyl, butyl, isobutyl, 3,3-



30 hexyl, heptyl and octyl. In a specific enbodi nent
R24 and R25 are both H [0056] In each of the above

werztmd]smnts there are a nunber of values for R2®/sSara6/000217

10

15

20

25

30

I n one enbodi nent R26 akd R27 are i ndependently

SBRY Pl 2y AR e e sr bt pepts, oot

eattmwiarmmnemﬁy—aﬂml R27 are 35 independently sel ected
fromthe group consisting of: H alkyl and acyl. In a
further enbodi nent R26 and R27 are independently

sK0edt el arethaT emeodirent R de Rsteserpavgloahkyl rqroupwm'ﬂymay optionally be
esdpglituteisopr opyl, propyl, 2-ethyl-propyl,
3,3-dinethy|-propy|, butyl, i sobutyl , 3,3 WO

2007/ 030080 PCT/ S&2006/ 000217 12 di et hyl - but yl

210658}y | Inbameyform pfethis ydmbodinrent thel hetgpaaytiphlky! genip-ig selagted from the
hgp&{ r]g%g,t@/ octyl, acetyl and 2-nethoxy-ethyl.

[ 05 I'n another enbodiment RL is a het er ocycl oal kyl

group which may optionally be 5 substituted. [0058]

I'n one formof thjg, enmbodingat the heterpcycloal kyl

group is selected ron1the roup conS| ng of: girt,
,nit, I, ftn. ~\ R2 8 [0059]

mhereln R28 is s Iected frilom the grou co sisting of
H, hal ogen, al kyl>Ndal kenyl | pyl , oaIkyI

hal oal kenyl , heter@ kyl, cyclo kyl, cyckﬁhlkenyl
heterocycloalkyl eterocycloalkenyl aryl,

het er oaryl , cycloalkylalkyl heterocycloalkylalkyl

lkyl . 1
P VoA Bt e ey ﬁfﬂ&ry ARl 1 hoigay o, ke
hdkwbameykbdﬂe't ehadeliepyl, heteydaied, ecysialyl |, cyblpalkenyy, heterocycloalkyl,
h @%lal%kyl %r%orweterééﬂgpxkr‘ﬂdé&&\awyla' KXY Maikylalkyl, arylalkyl,

ﬁmt@pgkyg@wbm kaV'B 9r?y)l(ar prlkylhg ally y| oWerocycloalkylheteroalkyl
hﬁét?rb@@ﬂ'lﬂeﬁ?é‘ﬂ@yl afﬁhﬂlﬂater@élﬁw | aﬁ?dm&%, aﬁ?ﬂ?@@blkw » alkoxy, alkoxyalkyl,
am no enox nzyl o
=AOTGEr RO RfvaPiioe B HangoRL, yidrofseetoton,  avioxy
saﬂy[aﬂmlyky, B&e@lah&dxsula‘rmng',l alkalakyrios ubminnglkyl, acylamino, arylamino,
aﬁ%lnéw f Qﬂ&&ll?xyﬁ V\%b@# félﬂ%%carl%‘ﬂypO§Ig¥l%rﬁlﬂgé%boﬁﬁsy§r§}lgcyl sulfonyl,
'fO'I‘Wr %W@Ug'ﬁ’doaryﬁﬁ'fﬂ”yhzg'ﬁugmlé'eP@E‘P@ﬂfof'lf'oﬁ‘ﬁt prd acyl, each of

gwmupm@?aébﬁtdnaugj_ga,bstht,te@I kyl, al kenyl, arylalkyl and
aryl acy Specific values of R28 are H, nethyl; ethyl;

propyl; 2-nmethyl - prop 25 2-2-di net hyl - propyl
|E§)0m]oplynlone:en®p®ntenﬂ RT medﬁcmddpm the lguiup| consistin wf yil alkyl, alkenyl,
34 t t [
f y f é/ 1% d ¥lmetnyi-propy!
ﬁaﬁklrgﬂj%lacﬁ éﬁecn lﬁ%\h 0 octéreAH L tlﬁﬁi eli%)b pﬁ«gﬁ'ﬁ 'methyl-propyl,
ng,—ﬁ;mmethyl propyl isopropyl; 3,3, 3-tr|ﬂouro propyl butyl isobutyl; 3,3- dlmethyl butyl;
pentyl; 2,4,4-trimethyl-pentyl; penten-4-yl, hexyl; heptyl, octyl, nonyl, 2-methoxy nonyl,

benzyl, 2-phenyl-ethyl, 2-phenyl-acetyl, 3-phenyl-propyl,

[0061] In another embodiment the heterocycloalkyl group is pyrrolidyl, tetrahydrofuryl,
tetrahydrothiofuranyl, piperidyl, piperazyl, tetrahydropyranyl, morphilino, 1,3-diazapane,
1,4-diazapane, 1,4-oxazepane, and 1,4-oxathiapane. In one specific embodiment R' is
selected from the group consisting of piperidine-3-yl, piperidine-4-yl and pyrollidin-3-y.



benzyl, 2-phenyl-ethyl, 2-phenyl-acetyl,
3- phenyl - propyl, [0061] In another enbodi nent the
woebt@visengael oal kyl group is pyrrolidyl, tetrahygcoiSaeyos000217
30 tetrahydrothiofuranyl pipé?idyl pi perazyl,
dlazapane

aﬁﬁéﬂrg %%Q%éﬁg¥m%”ﬂygg 8%&”%‘@ oxat hi apane. In

one speC|f|c enbodi ment Rl is selected fromthe group

€r.3; idine-4- ; '

olooBi ot MBS IR 5 R BRI EHOR St £ o
[0062] I n anot her enbodinment RL is a heteroaryl group.
[0063] In another enbodi ment RluHis a group sel ectedy,
fromthe group consisting of: H2 H NN 10 H NH
AN ANHNH MP.c, N WOSOPCT/ W
Ntﬁ§;f$\¢*4ﬁi NH N ~~ 00030080

5 PCT/S@&Q006/ 000217 15 Nj~~ N [0064] In on speC|f|c
enbodi ment RL is a group of forrmula: NHZ 5 [0065] In

anot her specgific enbodinment RL is a group of fornula:
H to [OOGGJ I n anot her specific enbodinent R is a

group of fonnmul a: /// ///————

10



H [0067] In yet another specific enbodinent RL is a

group of formula: 15 HY [0068] In another specific
weonbardizomsnt R is a group of fornula: WO 2007/ 880888006/000217

PCT/ S&G2006/ 000217 16 [0069] In another specific

embodiNgent Rl is a group of formula: 5 N [0070] In

anot her| specific enbodinent RL is a group of fornula:

N 10 [(0071] In another specific enbodinent Rl is a
formula: NH 15 [0072] Ln another specific
enbodi nent] R1L is a group of f la: WD 2007/ 030880
PCT/ SG2006/ 000217 17 [0073] In enmbodi nent R2 |
sel ected fxgmthe group consisting of H, alkyl,
cycl oal kyl, heteroal kyl, al kenylN\_al kynyl, al koxyal
and, cycl oal kyl al kyl , each of whichymay be optionally
subsE T ed- [0074] In one form ¢of this enbodi nent
R2 1% al kyl. Inyone enbodgb t heNal kyl is ClgN
al kyl . I n anot her forn1of’nﬁré\é%ﬁodl nt thélQ?E?P/?é
a Cl-C6 al kyl group. In another formof this
enbodi nent R2 is selected fromthe group consisting
of : methyl; ethyl; propyl; 2-nethyl-propyl,

2- 2-di net hyl - propyl ; isopropyl;
3,3,3-triflouro-propyl; butyl; fsobutyl; 3, 3-

di met hyl  butyl; pentyl; 2,4, 4~ et hyl - pentyl; xyl ;
heptyl, Qctyl, nonyl, and 2-nmethoxy 10 nonyl. [O00}5]
In one fo of this enbodi mrent\R2 is al kenyl. In ohe

formof thijs enbodi ment the alkgnyl is a Cl-Clo

al | . L _another formof this )enbodi nent the
ajﬁgﬂy?\kg a~Cl-C6 al ket roup~_ 1 n anot her form of
this enbodi nent R2 i s selected fromthe grodh%fé\»//N
consi sting of {_ethenyl, prop-1-enyl| prop-2-enyl,

but - 1-enyl, but>2-enyl but-3-enyl, pent-1- enyl,
pent - 2-enyl, pent-3-enyl, pent-4-enyl, hex-1-enyl,
hex- 2-enyl, hex-3-enyl, hex-4-enyl and hex-5-enyl.




[0076] In another enbodinment R2 is selected fromthe
group consisting of R11S(O R13- 20 R11S(O 2R13_,

wWe&RAC(0B)I%) R12) R13-, R11S02N(R12) R13_, PCT/SG2006/000217

10

15

R1I1IN(R12) C(O R13-, RI11N(R12)$802R13-, and
R1IIN(R12) C(O N(R12) R13-. In one formof this
enbodinment R2 is a group of the fornula

R11C(O N(R12) R13-. In one formof this enbodi ment 3
isacC-C alkyl. In a specific formof this

enmbodi nent R13 is nethyl or ethyl. In one formof this

enbodi nrent R124s H or Cl-C6al kyl. A specific value
for RI2 is H In one form of thi 5 odi ment R11 |
Cl1-C6 al kyl| group. Specific values for R11 include

t <putyl andypropyl. .  Specific exanples of groups
theks t I n S -
(

) 3CCONH( CHP) 2- ;  ( CHBY 3COONH( ~and 7
CH3( CH2) 2CONH( )-. [0077] Specifi¢ values of R2 are
sel ected fromthe group copsisting of: H nethyl; 30
e {0964y st ang|spe¢iig] emphadisient B, isjazgroumadforuia: Adam
antan-2-yl methyl; 2-nethansul fanyl -ethyl;
2,2,2-triflouro-ethyl; propyl; 2- QN'%I met hyl - propyl ;
i sopropyl; 3,3,3-triflouwgeprqpyls Butyl; isobutyl;
3, 3-di net hyl -butyl ; but-32enyl ;" but-3-yny; pentyl:
2,4,4-trinmethyl -pentyl; Bicyclo[2.2.1] hept-5-en-2yl;
hexyl ; hex-3-enyl; octyl; non-3-enyl; non-6-enyl;
2 {0mBS]h 0 Kyanothenypecifiz embediykntdy’ds e prooppf foraylal ohexyl ;
( CH3) 3CCH2CONH( CH2) 2-; (CH3) 3000NH(CH2) 2-; 35
(CH3) 3CCONH( CH2) - and CH3(CH2) 2CONH(CH2) -. WD
2007/ 030080 PCT/ SG2006/ 000217 18H[0078] In one
enbodi nrent X and Y may be the sa or different and
are selected from the consNsting of H, hal ogen,
ad-Cc& alkyl, -CF3, -NO2772- , - , -SR6, -CN and
NR7R6. 5 [0079] In one enbodiment X is H [0080] In
one enbodinent Y is H [0081] In one enbodi nent X and
Y(doeb] PiresRiet sfdcBic@imbbiMeft RINSa rdepf fohdms: of the 10
aromatic ring. [0082] In one enbodinment R3is H C-C6
al kyl, or acyl. In another enbodinment R3is H or
Cl-C4 alkyl. A specific value fér R3 is H 15 [0083]
In one enbodinment R4 is Hor C |C4 al kyl. A specific
value for RA is H [0 n ong_enbodiment R5 is
d -4 al kyl, heteroal %imyl ) speci fic val ue
for R5 is nethyl; 20 [0085] In one enbodinent R6 is
ad-A al kyl, heteroal kyl or acyl. A specific value for

' - . oqgﬁml n ' R7 and R6
5?0 eO6Z€I g%’(egén@b%)r%pte cﬂi{lec ar ou@%&ﬁsﬁsﬁq ng g;}@r E{u'aCl- C6

al kyl , C4-C9cycl oal kyl, C4-C9het er ocycl oal kyl, aryl,
heteroaryl, arylal kyl, and het emrparyl al kyl

%W“Y

[0068] In another specific embodiment R' is a group of formula:




woo0apsisnal |y substituted then in one enbodi meat/sGhee/000217

10

15

25 [0087] Many if not all of the variables discussed
above may be optionally substituted. If the variable

optional substituent is seledéed fromthe group

consi sting of: halogen, =0, =S, -CN, -NO2, -CF3,
-OCF3, al kyl, al kenyl, al kynyl, hal oal kyl,

hal oal kenyl , hal oal kynyl , heteroal kyl, cycl oal kyl,
cycl oal kenyl, 30 heteragycloal kyly” het erocycl oal kenyl ,
aryl, heteroaryl, hydrgﬁquFydpdiy§$kyl, al koxy,

al koxyal kyl , al koxyaryl, "al koxyhet eroaryl, al kenyl oxy,
al kynyl oxy, cycloalkyloxy, cycl oal kenyl oxy,

het er ocycl o on het er ocycl oal kenyl oxy, aryl oxy,
hﬁ%°§§loa?fxﬂ"8 peﬁ\f'%@mmentﬁ%f%? argwpﬁfp ta:

aryl al kyl oxy, -amno, alkylam no, acylam no,

35 COOH, C(PS C(O and acyl. WO

2007/ 030080 PCT/ S&2006/000217 19 [0088] In a further

enbodi ment the optlonal substltuents are selected from
Eﬁ &ro onS|st|n% hal,ogen, =0, = CN, -NO2,

J Q%@ﬁx?r spefifie & Baq'rpayntR e SES’PRWO”%H'%ynyI

aryl, cycl oal kyl, heterocycl oal kyl, heteroaryl

hydroxy, hydroxyalkyl, al koxy, Ikyla

am noal kyl , acyl am no,  phe s aI aIkyI

benzyl oxy, al kyl sul f ofty

am nosul fonyl, -C(O ORS, COCH, SH, and acyl. [0089] In

one enbodinent the Z noiety is at the 5 or 6 position.
| poatispeci fih enotRéFRpEMiNEIMbodMRMBIagrdud oF fatnulhe 5
position. In one enbodi nent the noi ety is a group

of formula -CH=CH. [f the ity is a group of this

type it is preferably in the 10 configuration.
[0090] In addition to conpounds| of "Formula (1), the

enbodi nents di sclosed are also | directed to

phar maceutical ly acceptabl e salt phar maceutically

accept abl e prodrugs, and pharmacefitically active

nmet abolites of such conmpounds, and pharnaceutlcally

acceptable 15 salts of shgﬁ”ﬂeiggeW|tes Such

conmpounds, salts, prodrugs. and tabolites are at

times coIIectiver referred to herein as "HDAC

i nhi biting agents"” or "HDAC inhibitors". [0091] The

i PRt | kmranathsosneellﬂaemboctlmerpﬁﬁinsmagreup ptfatmwmnposi ti ons

i ncl uding a conpound of the inyention with a

pharmaceutical ly acceptabl excayrier, diluent or

excipient. 20 [0092] In yet a t her aspect the

present invention provides a nMethod of treatnent of a

di sorder caused by, associatedw th or acconpani ed by

di sruptions of cell proliferati and/ or angi ogenesi s

i ncludi ng adm nistration of a thefapeutically

effective amount of a conpound gf formula (1). The
enbodi nent s di scl osed éE%;pTeLaké To]pharnaceutica

am noal kyl, aryl am no, sulfonylh/akaLsulfonyl,
aryl sul fonyl , aninosu%%énx\€$ﬁpm oaIkyI al koxyal ky, -




25 conpositions each conprising a therapeutically
effective anount of a HDAC inhibiting agent of the

weonrharchizomnt s descri bed with a pharmaceuti cal | yPCT/SG2006/000217
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acceptable carrier or dil uent 17for treati ng cel lul ar

proliferative ailnments, e. i nhi bition

pwgﬁ” f ela PP FMhPdimEN &dﬁtse'e&%’cg?mc@?l %m”%é’ﬁpﬁﬂ'”g uPol: alkyl,

ceycaalkgl héﬂathﬁlkylp:iilbzihnyf_j elkga’iy:l \agmfc)eilldé/sand?@clbél@)%!ﬂ{yl J e?ach) pfwhich may
thod i ncludes adm nistration of a

cggn'gguz% SfJEQ u6(!‘fgerrul a (la) or (Ib) as described herein.

[0094] In one enbodi nent the disorder is selected from

t [owqr omrbn%qw SlhimBEgiRuht FGS anil H 6&%%&%@% alkyl is a Cq-
breast cancer col on cancer, rostate canc

pswalkaét innEUAGIBH of 15 GRRARETATG e Ay HB e, A0 S n another
C fon ©F this dretudmdnast &m&cteﬂﬁﬂoﬁﬂﬁﬁgroup rRbhsasI@ o myethyl; ethyl; propyl;

dise / e sor

Cg?n %@?gro@%? -di dﬁ%{tg%gpaspyk ésoggo%{/l ’éastftgﬁlgs SBFO%VBbutyI isobutyl; 3,3-

afimettiybedyle persyls 2.4, 4 tripethy rentyl; Jeage beqte. getyll inor, and 2-methoxy

f hdHypsi s), diabetes, autoi nmune WO 2007/ 030080

PCT/'SG2006/ 000217 20 di seases, chronic and acute

neur odegener ati ve di sease |ike disruptions of nerval

t [wwe In drlémdirhﬂgtlm’lerﬁbdﬁlrﬁaaRé isadiceni/ InfikeGiidl forns oﬂhvse&me@iment the
| d viral, infections

ano?rP(e}s aq?é L Qﬂ% r ﬂne q%eéro & of tglsae "o sl é}ha ?Ibeenyl is 8 Cr-Co

dalsenvti@raupl n!rolaeotmrbfmﬂn@nWSt maboqmnmtl IR isasé¢legted from the group

dESRIHSY of: %tf\%ﬁﬁcﬁrﬁp-1-gﬁ?l B%B-CZeényP A0 @ﬁJIE{QEZSéHW iht-3-enyl, pent-1-

tunmors or hemat ol ogi ¢ nanci es

i ARG RENbAeRY sRENpP SOY'd%%‘t"éz‘f@Wt gexrb?n&t' HEXt2r &t ’ﬁt?' eBY' bex-4-enyl
dbsdhekes-emaused by, associated with or acconpani ed by

di sruptions of cell proliferation and/or angi ogenesis

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

hE0@6In. Inl anothee emhdxtidemtdRitis sﬁect@cgﬂwm thesgro@p egnsisting of R"'S(O)R™-,
<"‘ﬁ'“'s§1 pReST agﬁnbg NER@)'P@”[ her emhadhiRRR'L he ag@'N(R"??C(O)R“

anﬂa ogenes| ] Q$ “Tn_one enbodi -
Né@eﬁp b nen RS mﬁﬁé i PR oM (of Hys gypbadimpgnt R* is a
[ g9y Jof iﬂéefothaGRt‘C(I])T)l\lﬂk‘S)R“f-.e|lrab|%fdrrﬁ df lrés emBodihent R™ is a C;-Cq

e e e O Piecamradied B s R Ebis, tbkude g fm of tis
aswbodimertcR Riig H mrrC1 Caekkvinp‘anpmlcb\;ahm for Rt sdhs wbne édmn of this
Eﬂhbéﬂ%éﬁcﬁmﬁl @r@/éﬁ{yl gv%gbog SR \%uegrf‘o %‘em‘éﬂ’e@@bﬁiﬁ%d propyl. .

e di sor era sor
sﬁé%qﬁfq @’@ﬁ’@!ﬁél r?éntgrctuﬁé af SBW'SdeWP‘f’s'@'“@%nc@r"’akCFU@TH(CHz)Z

TIEHGCTRONHIAE,)2f (CHIRCOORIBIETH,)- dhd €TH,(GHL),SONPK CIi)Ngl Y

show | ow toxicity, together 20 with a potent
anti-proliferative activity. [0099] In yet a further

e[f0ddi nBpecificheliasveinR] ere pelesied] Gomathaegrbigd cofsisting of: H; methyl;
t Eﬁ@)‘ik?)?i?é?lliyl OEBK%ICO@' ZSﬂé Yethydl! ﬁ%ﬁt?ﬁ%&%ﬂhﬂ | DfhetAluifanyl-ethyl;

can nh|b|t I on
déaeetifuazethyl EpryYbi ?ré difpeihYiPeary fat ipRRioRYf: & :3,3-triflouro-propyl; butyl;

t E@B\ﬂfﬂe Ublﬁéﬂnbﬁ\éﬂfu VBCT Ut B-6hiy® Ujut-8dy n CWU ngl4 @ftrimethyl-pentyl;

| B2 e reBavhieh n- S0 en@ “g’?env o B S-methoxy-

nonyl, 2-phenyl-cyclopropyl; cyclohexyl; (CH3)3CCH200NH(CH2)2- (CH3)3CCONH(CHg)2-;
(CH3)sCCONH(CH,)- and CH3(CH;)2CONH(CHy)-.



formula (la) or (Ib) as described herein. [0101] In
one enbodi nent the disorder is selected fromthe group

woansimstismg of but not 30 limted to Prolifer&aCirse2006/000217
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di sorders (e.g. cancer); Neurotikgenerative diseases

in in Hunti ngton’ s Di sease, Pol ygl utam ne

di @éﬁes’% N ETR N ﬂ%’g’ﬁ”%x B L 212 Pe Ahe praferpr differembiand atgeselected from

Selhe gross coSiisting 0bH| igragen de g ety t-CBY) -NEY, O3S LURE, -SR®, -CN and

supkgpucl ear pal sy, Torsion dystonia, Spasnodic

torticollis and dyskinesis, Famlial trenmor, Glles de

| a Tourette syndrone, Diffuse Lewy body disease,

Pijob7g; dhsAee@bodiMbiiacieebr al haenorrhage Primary 35

| ateral sclerosis, Spinal nuscul ar atrophy,

Anyotrophic | ateral sclerosis, Hypertrophic

i 1Ped0$t iltiond epbdbdmentrvapélt hy, Retinitis pi gnentosa,

Hereditary optic atrophy, Hereditary spastic

parapl egi a, Progressive ataxia and Shy-Drager

sy e onetemheHiment Xsengs ¥ if \WBs200 300804 and 7 positions of the

PGFéréteafag/ 000217 21 incl udi ng Type 2 di abetes;

Degenerati ve Di seases of the Eye including @ aucomms,

Age- related macul ar degeneration, macul ar myopic

Eé@@ﬂbr b bonemBudieenttir® iQHmHGOJ;@kyL ngr RER! §i AridtRr lembodiment R%is H
_ : thy, Peter's anomaly

rg{ri@tﬂg‘b@%'ge%n%?gf'éu \gaﬁqe |IQT)'gg‘hane Ret i nopat hy; Cogan's

Dystrophy; Corneal Dystrophy; Iris Neovascul arization

(RouBepSisdrie Smbimvas RHlsa brZatd f i i R4 s H-

Ret i ngpat hy of Pr eﬁﬁﬁﬁulsiq{ 3@&5‘%%*\ E%gﬁ'ag%'%é?dﬂl%}s H;

Hol e; Macul ar Pucker; Marginal Blepharitis, Mopia,

NGMId] i dmanmt ergbankiuhdnt &F ist deC, MM heREddIYR or hdW.| ABPESRN\YIue for RS

disfapes and/or | mune system disorders including

Rheumatoi d Arthritis (RA), Osteoarthritis, Juvenile

chronic arthritis, Graft versus Host disease,

P$0DBERS iIrbone”\Srhibyinenp RO W1L@4aeg%:hl,ghig{§2% SI, f or%c?”‘%l\ gpecific value for R®

Dis e, i nflamatory bowel

UI'Sc(g?(tsj‘séd'fy"Al coholic hepatitis, D abetes, Sjoegrens's
syndrone, Multiple Sclerosis, Ankylosing spondylitis,
I\/ﬁj@géan Koly1s at hy.s Di scogenLc pain, Systemc
Lugus] Er yt egegmalt o@tgg?ﬂa%'?d@ g‘gl'rgsqsg'?%ﬁ?mg'éer%‘l"? ?‘%/"'s?';s"'”g of H, C+-Ce
DPkWaSeCickeienlioi.iy-Cobetgiooypinatiyh aryl, hetetoainh gindaikyt, eind heteroarylalkyl
psoriasis, rheumatoid arthritis; Psychol ogi cal

dLO B@defﬂs | ncla(uydi ng bipol ar di sease, schizophreni a,

d B ssIBRY BAY Yz agablesHizrugspssbay amay be pptinsgkyesyibstituted.  If
| thel vadalsig idHegtiohalfyadubsiitéted HRALIEBAS lefmbo&ifieflf M6 optional substituent is

h rteriosclerosis; Fibrotic diseases

KR RBR S b3 BRS or TeRGoF 20 ot O g O “O0Fs, ally

f P'b‘i@éi%kyawd haipajk b hictinatheny!, haloeiigoyii oellsrddlik_sleamggyl, cycloalkenyl,

I Rétbrdeh ik N n s a icans,

o @‘{@ "‘%’?ﬁ%ﬁ%&?@%%ﬁ HeeroB A AR atony,
Bealkyg; nplkayanr oplsPuheteioamk c talkamgloxs ucalkwlonsl agclaalkyloxy,

Lesicoblramiiaxy] nieabeyeoalkyibyh a RS RETICIERRAbxy, NEERK),0 "heteroaryloxy,

nglgﬁ%gasgg%gljog %g(dl cgc%wll osis, and 20 Haematopoietic.

di Sorders 1 ncrudr ng®thay 895 efi"dN0 afieRMon 43N - aminoalkyl

c&yleminge puilfonyl, GLIOR}IfoRyE drylsudfonyil,oammbsufopyl Owintheslkag embsalky, -

fevoth 5e (BRI g S I sease or condition

t hat Hbgjnd%'eq%(r eat égéHb’ySISahz@éar%ﬁ(ﬁ %?t'i on of histone

deacetyl ase including a



compound of formula (I) as disclosed herein. In one
enbodi nent the agent is an anti- 25 cancer agent.

wpQa@BPooBhe i nvention also relates to the use 8€T/SG2006/000217
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conpounds of formula (1) in th® preparation of a

' t f th of di.
CERBEE T fRer EmRod e b BbtsRon oSO Al 93 i B group
hb@TS@tlﬂg dedeleysrl, &k =S3ECH,0-ND4| alfihcalkemyle hefearalkyd, heloalkyl, alkynyl,

PEQY ! 5Bl TRl BRI A Bl REGERG! LA apciamine

adm nrstratt on o
céﬁ‘?ﬁ‘eﬁlhﬂ FEYBIEPNngPheor PRI bepoias] Q'W‘%VEQ"YhnaWISUIfonyl
e¥mosuiohfl e C(@EREctobReshaniclion provi des a met hod of
treatment of a 35 neurodegenerative disorder in a
patient including adm nistration of a therapeutically
emwnmmmmwmmmwmmwmmmmmqmwmomamm

SRR SR Rasoieialier, WAL 7 o a v
f Bfri?ﬂﬂlda(PHTC'é’r ity Zagoiesde piBeup Blethisi tive jtris ereéerably in the "E"
esdhigurated. t he neurodegenerative disorder is
Hunti ngton's Di sease. [0106] The invention al so
provi des agents for the treatnment of neurodegenerative
5[08@]oindaiditiom db wdmpgurals ca nfoounld (Of tHeoembibdiménty disslosed are also

dHl?é'E'téastg q;hgrﬁra%ﬁiiglalmhcg ab?érpeﬁlgi é@%aééﬂjﬁcall?gg%%&%% prﬂ{ugs and

preferabl gase
i Hhﬁérﬁﬁ%wc%'w Sefive ém%@t@élteﬁ 6f susk compousps, c&;ﬁwbarﬁv@ebtfca"y acceptable

f @élt%'tﬂf auc§h| r)letiatb'bhfebe Subrh Ahéd @alfﬁ‘ pﬂ)dm@ﬁ'aﬁéﬁ’@fﬂboﬁt% are at times
re nt . of ative
EolrEliHerte Preraer %'H@Pa?q 28Enty QUL fbford”
Huntlngton s Disease. [0108] In yet an even further

agﬁ@ﬁt £l gbembé?\\’&pglég Fla|£550t\') qglfna%eﬁ%tamqnp%m%r{sq%lu ta Q(Irmpound

I sease I nmrune
i Bf the ipuentiepwith ﬁ@hermaqgutﬁalm asrentakie cavier. gfuent or exmplent
therapeutlcally effective amount of a conpound of

I n one enpodi nent the 15 t hod des
SCRBH St o e Ssge R B SeR Bt EeE EelBp pf fgpment of a
adisatdscedused] b eassociated with @n ecemiyadiedeyt disrogtions of cell proliferation
. . : : .
R aPlbtesft OGRS ANMaldTU S RYBEIRA) RAEARE drbunc of 2
i mmw%tqﬁ rforias @i s & ha remiadinenig, disclosads alepnrefpisotodeharmaceutical
Sysihitiend- SRS cdRpHIAgG @“‘@%ﬂ)@utl(}%% BN aFHBﬁnt' (F’fVe? PlUA@nlnhlbltmg

al so vi des ents ment of in
aPEELBLRY SR UPST isreDey Yiiem b P A= i Rep BT A CaTer o ilent
cfmnpmamg oéllufaommlfaatﬂvle) ailvgentl, sCd. 0 frvibitioar & prolifefa@dril @F malignant

THhch A0 oot Ao B Q) bAPHARERN. (L. Lhe Lreat ment

eye di'sease ned a ed tion including
a compound of formula (I) as disclosed herein. In one

Zﬁ)ogﬁboﬂl' RN embbéifeRtY %edhr%%éemélé‘fde@a%’rhlﬁfstratlon of a compound of
dgﬂﬁﬂﬁﬂé |on I n anot her enbodi nent, the eye disease

HordlP) phdesrERaddie b odi ment ,  t he eye disease is

retinal degeneration.
[0094] In one embodiment the disorder is selected from the group consisting of but not
limited to cancer (e.g. breast cancer, colon cancer, prostate cancer, pancreatic cancer,
leukemias, lymphomas, ovarian cancers, neuroblastomas, melanoma, inflammatory
diseases/immune system disorders, angiofiboroma, cardiovascular diseases (e.g.
restenosis, arteriosclerosis), fibrotic diseases (e.g. liver fibrosis), diabetes, autoimmune



[0111] The invention also relates to the use of
conpounds of fornmula (I) in the preparation of a

wordi7oamsnt for the treatnent of inflamuatory @8CTBsa3@6/000217
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and/ or i mune 30 system disorder. In one enbodi ment

dlglgez%sggr Eﬁ@ﬁ‘% % ! ﬁ%{“%ﬁa oadre?ﬁ'gg ?ﬁve lﬁeﬁseawif%/%%rpp%ons of nerval tissue,
ehbatingtesistdischee and Infactinus gispastisJdika dungaln dacserial emdrviraginfections. In
S ¥rdtfdp %hﬁﬁrgg{t the o@é?oteﬁrﬂ @ Hdﬁ’fgr%tnfer Wsﬁt%gpt 1RSSR embodiment the

[0112] e Invention al so provides net

Pf@bfﬁfaaw Sisorsler isheansghpd e FENeF eAdnclyly quefﬁmp@nor hgmatologic
omalighaheied. ment the invention provides a nethod of

synthesis of conmpounds of formula | as defined above
t he met hod i ncluding: WO 2007/ 030080 PCT/ SG2006/ 000217
2®0P%]11Bhe (nagntipn mldodmrn\g'd6§ agemsdanthedfeatrhent fob mndidcader caused by,

( éés)ouateé \@ or’2l &E!m?ed lgyb‘ljl)srugtu{ngjdlf%ll \Mb(ﬁfe‘?étﬂn énd/gr aRlogenesis

are as ove and IS group;
[ m‘&.@pg erpmpprdRiiforayle (he@s @&Pl%s@werglno uporteoermqs*umpé the agent is
campeibiehcef agehe 1h aldihdrambédinent the 3R an-daf@ngidgenbsiy agent.
10 (A2) [0116] wherein X, Y and Z are as defined

above L is a |leaving group and P is a carboxyl
pit6o&ict inmppegimbopimehtibd agent contalns p Laopaugd bhierrdavaig (1b).
group with an amne of fornmula RINH2 to produce a 15
c%ggound of the formula (A3);: X O 2N | ~-

714 {hez)nvepipn giso \fRlgles o e use of ﬁ?’ép%@dﬂé%‘flfﬁ@?j“a ('> in the
aprepsratidilofi esmédicamdnt fwdweakéamrﬁ) bf Adipdraéraszlest ByoBsBocided with or

. 3
t Qc:ecroren%fal‘lieg1 B)q dljgrulpﬁonas o) IP[?r)o(l}{‘eraP rnoén%(fc}rlaﬂ&oggn%gig.’ In one embodiment
the disorder is a proliferative disorder. In a specific embodiment the disorder is a cancer.

[0098] The compounds of the present invention surprisingly show low toxicity, together
with a potent anti-proliferative activity.

[0099] In yet a further embodiment the invention provides a method of treatment of a
disorder, disease or condition that can be treated by the inhibition of histone deacetylase
including administration of a therapeutically effective amount of a compound of formula (1).

[0100]) In one embodiment the method includes administration of a compound of

formula (la) or (Ib) as described herein.

[0101] In one embodiment the disorder is selected from the group consisting of but not
limited to Proliferative disorders (e.g. cancer); Neurodegenerative diseases including
Huntington's Disease, . Polyglutamine diseases, 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, 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



[0119] (d) optionally reacting the conmpound to further
functionalise R; [0120] (e) reducing the nitro

wgnroerm30@s WO 2007/ 030080 PCT/ SG2006/ 000217 22CTB&2d0k/000217
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(f) reacting the reduced prodédct with a conpound of

f of f | R2

;iif Eé(‘:i% %?‘88@?@%%%588%?@8%% Byl Bbucora, Age-
c naacyfar t tegeheratiern, amaevigr XyGpiOP@geNeratiory REyotie Cdlaucoma,
Ylnté%t%al(lé@ntls (k264 réﬁ'ﬂ@dag'l Npefer's’: ane a? fetifk? dg&fnbt%ﬁg'\ Cellophane

bove, and R2 are as flne prot ec

f B?Wp?tﬁlér%‘&ansaQYétr?PfﬁysC%mE%rQ)’éSEWthI“ét'\?@t’?%?g'aﬁ%'eb(RUbeos'S)
[ &&a&]sc:.(lagbzamnafethé lCBgIeb,hRetﬁ@ﬁaﬁmd B\dPltemaﬁer mReUBAE®Sma; Macular

f or mul can be carried out

OB Becbing 2l it B Gy CorETHIGHAEY i of the
( e9njurgtirgh; ( friflamenatdne  disgaseed awdior slmmmat isg$tbry  afisorders  including
S RAMh ANE AHHride (I{R,Q)]-ﬁ}%]leolaﬂhr}‘lﬁt Jé\fén?é’%ﬂroﬁwérrmﬂs aél@ﬁ%rsus Host

the 1 nvention grow hesi
cﬁ'ﬁ‘iﬁ?ﬁnﬁ%‘)r Bpist Osthmp.aSponddogityenathy. QERWé Q‘Sﬁs%‘”ﬂ?ﬂ"mato"y bowel

Raisease3 Colltis A16stosl, Abholl HepbittisRbidbetedl BReyrerSs [sPiditérhe, Multiple
V\lgelgrelsig ﬁé"‘ F€2l Rg R4|. X, \'(nbarnd Z are asg dagfl nﬁd i pai
aBOYESSy HEHBYAD S INEY W MEmEPERES 7 RlomgIgRlvh o PisgeggRic  pain,
abByitéryide Lopust hEryfremaidses,( Bllgrgld oéntact dermatitis; Disease involving
angiogenesis including cancer, psoriasis, rheumatoid arthritis; Psychological disorders
including bipolar disease, schizophrenia, depression and dementia; Cardiovascular
Diseases including Heart failure, restenosis, cardiac hypertrophy and arteriosclerosis;
Fibrotic diseases including liver fibrosis, lung fibrosis, cystic fibrosis and angiofibroma;
Infectious diseases including Fungal infections, such as Candida Albicans, Bacterial
infections, Viral infections, such as Herpes Simplex, Protozoal infections, such as Maiaria,
Leishmania infection, Trypanosoma brucei infection, Toxoplasmosis and coccidiosis, and
Haematopoietic disorders including thalassemia, anemia and sickle cell anemia.

[0102] 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 (I} as disclosed herein. In one embodiment the agent is an anti-

cancer agent.

[0103] The invention also relates to the use of compounds of formula (I) 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.

[0104] The invention also provides a method for inhibiting cell proliferation including

administration of an effective amount of a compound according to formula (1).

[0105] In yet an even further aspect the invention provides a method of treatment of a
neurodegenerative disorder in a patient including administration of a therapeutically
effective amount of a compound of formula (). In one embodiment the method includes



R23" 0 NR-Y (Bl) 25 [0128] wherein Rl, R2, X
and Y are as defi ned above; W) 2007/ 030080

wOeCH786aB06/ 000217 25 [0129] (b) subjecting tReT/SG2006/000217
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aI dehyde to reaction with an appropriately substituted

fl night %}%O%nOfa%:ﬁnt R dp ?gq%%n%fa(}g)ogp%%)n%Bgéesgﬁ%[bﬁqfein. In one
V\bmb@:hmenﬂlhe m;odégeﬁérataa disgrdar ie Hastirdedn'sBisez@bove, and

Pis Hor a carboxyl protecting group; 10 [0131] (c)

converting the conpound to a conPound of formula I.
[©168]] The iwentionnae mevvidest agentssTorehe deatment of dleythesgenerative

[@Q&aaar |6@bc)mgoé B¥rhSHURE offofrRIIR }Jé‘ﬂd@cflos;ea(ﬁeféﬂ{ niH'oﬁe eRBddiment the
erein X and Y are as

d%qqnﬁgc?r%fﬁrgélé a”ﬁ."’i”%“”&%‘éé&ﬁeﬂﬁe %;%abp and Pis a
carboxyl protecting group; 20 [0135] (a2) displacing

t ea p F, e, glé
{GQOhceWéJ]gwgﬁt%H a%\@ @E t@ﬁgrg oif( % Z{W%dsR;?[N IQI{%D(I) in the

g)repmaylon ofra meglgqy)]ent for the treatment of a neurodegenerative disorder. In one
embodiment the neurodegenerative disorder is Huntington’s Disease.

[0108] In yet an even further aspect the invention provides a method of treatment of an
inflammatory disease and/or immune system disorder in a patient including administration
of a therapeutically effective amount of a compound of formuta (1). In one embodiment the
method includes administration of a compound of formula (la) or (Ib) as described herein.
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.

[0109] 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.

[0110] The invention also provides agents for the treatment of eye disease mediated by
HDAC inhibition including a compound of formula (I) as disclosed herein. In one
embodiment, the eye disease is macular degeneration. In another embodiment, the eye
disease is glaucoma. In another embodiment, the eye disease is retinal degeneration.

[0111] 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.

[0112] The invention also provides methods of preparation of the compounds of the
invention. In one embodiment the invention provides a method of synthesis of
compounds of formula | as defined above the method including:



25 [0136] wherein X, and Y are as defined above, Rl is
as defined above or a protected form thereof, and P

woO2o@/sersboxyl protecting group WO 2007/ 030080PCT/SG2006/000217
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PCT/ S&G2006/ 000217 26 [0137] ea3) optionally reacting
t onpound to further tlonallse R [0138] (a4)
rgﬁa@l E%WW@'W?‘F%“@PB@JB{" %436} a5) reacting the
reduced product with a conpound of fornula R2ZCO2H or a
conmpound of formula RZCHO and cyg i sing the product

t hus produced to produce a>(co nd of the fornula

(B5): 0 X 114 OP --@ bHY R (B5) 10
[0140] wherein X, and Y ar as—d@flned above, Rl and
R2 are as defined above Qtected forns thereof,

and P is a carboxyl protecting droup [0141] (a6)
converting the conpound of qu | a (B5) to the
cgﬁrﬁs ond|§g al dehyde 15 [014 wher ei n can be
cEP 1 11ethSSeIP “alf 387 <4175 2% drdingd ahoyopnd bisg 'ear'a@)yroal? (a6)

and further wherein (a4) and (a5) may be carried out

AT s R AR b bl PR

synthesis of conmpounds of formula | as defined above
20 X oR3 N~N R2--- 2 3~ 14 555z ORA N7 ~Y R

Formula | 25 [0144] wher ei i R1, , R3, R4, X Y and Z
are as defined above,Cbﬁi]E%i?de-n Bdi ng:
I
I /\Y
(A2)

[0116] wherein X, Y and Z are as defined above L is a leaving group and P° is a carboxyl
protecting group;

[0117] (c) displacing the leaving group with an amine of formula R'NH, to produce a
compound of the formula (A3):

X @)
02 N:L\//\ Z%()PC
on
R1” \Y
(A3)

[0118] wherein X, Y, Z are as defined above, R’ is as defined above or a protected form
thereof, and P° is a carboxyl protecting group;

[0119] (d) optionally reacting the compound to further functionalise R';

[0120] (e) reducing the nitro group;



[0145] (a) providing a conpound of the fornmula (C) WO
2007/ 030080 PCT/ S&2006/ 000217 27 X NR- </ 2 L N

w9 20R03¢008D) [0146] wherein X, and Y are as dePcmsd2006/000217
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25

above, Rl and R2 are as definéd above or protected

ere and eavi n roup 147
BB 1 P, B0 fostached Pyt Mihaf HmBola ot PG fEicaH or
( @Tpoun c@f@ﬁ@la R’GHQ and( or)singl the[ Prod@it twsepr@du\ce)z( toYproduce a
a above, Rl and R2 are as defined
a&%W§m§§8f%§g?@g%g§gforns thereof, and P is Hor a
carboxyl protecting groug [014 (c) converting the
conpound to a conpou 0 DP¢ 15 [0150] In one
formof this enpgﬁLg?ntl(af Q udes: [0151] (al)
provi ding a conpoun Yornul a (C3): X @N\'
I LY 20 (C3) [0152] ereyn X and Y are as defined
above and L and L1 Bfe |eaving groups; [0153] (a2)
di spl aci ng the | eaving group(A with an am ne of
formula RINH2 to _produce a oung of the fornul a
(184%2] whergin éodwzgsr@o% dﬁ@@ﬂs@@%ﬁ EO2 R argges sefined above or

protected forms thereof, and P° is a carboxy! protecting group;

[0123] (g) converting the compound to a compound of formula I;

[0124] wherein (d) can be carried out after any one of (c) (e) or (f) and further wherein (e)
and (f) can be carried out sequentially or simultaneously.

[0125] In yet an even further aspect the invention provides a method of synthesis of
compounds of formula | as defined above

Formula |
[0126] wherein R', R% R3, R*, X, Y and Z are as defined above, the method including:

[0127] (a) providing an aldehyde of the formula (B1)
H
)
N N
45 O
N 0N
/ Y
R1

(B1)
[0128] wherein R!, R?, X, and Y are as defined above;



@NL1I RILNMN HY (C4) [0154] wherein X and Y, are
as defined above, Rl is as defined above or a

wonoei7astosd form 5 thereof, and L' is a | eavi ngCuiSeus/000217
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15

20

25

[0155] (a3) optionally reacti g the conpound to

further functionalise R; [0156] (a4) reducing the

nitro group; 10 [0157] (a5) reacting the reduced

piodae]c tb)wsttjecting oiivp oaldehydé foorenstion REMGO2KH epprapriately substituted

C oMY adnt U8 gﬁﬁ%da ii8hng the product
t hus pro%%%%éﬂﬁo grggéc a Qggﬁ%g%égé%f the formul a
(Ad): X N~ R2--2311 455~L1 NY R15 (d)
[0158] wherein (a3) can i carpi ed out after any one

of (a2), (a4) or (ab), antt_furthwr rein (a4) and
(a5) may be carri.ed AﬁﬁgntEaIFﬁnﬁr
si mul t aneousl y. TAI LEDgPEéCRI PTION OF THE

I NVENTI ON [ 0159] In I's {(fi cation a nunber of
terns are used mhicFﬁare wel | "known to a skilled
addressee. Nevertheless for the purposes of clarity a
nunber of terns will be defidBd. [0160] As used

hgrgojnwhélem REIRA XNSUBARY iZt slbed IRAES abblRl ahd @ & HSoM® carboxyl
substjtuent or that 25 the only substituents are

hYIE6EY°fR161] The term "optional |y substituted" as
used t hroughout the specification denotes that the

g rt ' d or fused
(0B T oo e ] e Wl ) e
one or nore substituent groups. Preferably the

S{ohsd]ith %ﬁ@ﬁn@@diﬂléﬁtth?ﬂwésﬂrh@th@d??% frciubdy: € gr OUPSt . £ VO
[ e ntly selecte romthe Ip consisting o
B0 e B bt PsESoa L SRS B ogen. <0, | 25,
-ON, -N®2, -CF3, -0CF3, alkyl, alkenyl, alkynyl,
hal oal kyl , hal oal kenyl

O
X
OzNji/ﬁ/u\opc
/\Y

L

(B3)
[0134] wherein X and Y are as defined above, L is a leaving group and P° is a carboxyl

protecting group;

[0135] (a2) displacing the leaving group with an amine of formula R'"NH, to produce a

0]
X
OZN:"/\\?/kOPC
/\Y

compound of the formula (B4):

R'NH

(B4)
[0136] wherein X, and Y are as defined above, R' is as defined above or a protected form
thereof, and P° is a carboxyl protecting group



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

woebt@vsensyl , cycl oal kyl al kyl , het erocycl oal kyl &Cks$IG2006/000217
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15

20

25

het er oaryl al kyl , arylalkyl @choalkylalkenyl
hetero | oal kyl al ken ar
BSOS oS st B M aciiabes] Sl

het er ocycl oal kyl het eroal kyl , aryl het eroal kyl,
h 0 I ; I ydr oxy, hydroxyalkyl al koxy,
aﬁb§§y§%§§$ﬁéﬁ§ﬁ@%§%§¥P%§|kyr alkoxyheterocycloalkyl

al koxyaryl, al koxyheteroaryl, al koxycarbonyl,
atdwb]ar@w%acrt.h@nwé re@bé@@)ﬂdg&ywmalakwmﬂoew of formula R*CO,H or a

cl oal 0 G | ken , heterocycl oa
PRI o a0, e WiolRE e Ry BRRSYFeEalp produce o
hetrepaad wf thx yormakay(Ba) Kyl oxy, aryIaIkyI
het er oaryl al kyl , cycl oal kyl al kyl,
het er ocycl oal kyl al kyl , arylabkylox anino,
al kyl am no, acyl am no, anNQo Am no,
sul fonyl am no, sul fi no|| sb fon§¥ al kyl sul fonyl ,
aryl sul fonyl, ami nosul f ony/ §9L\|nyl al kyl sul fi nyl,
aryl sul finyl, anrnosulfrn?lawi oalkyl, -COOH, - COR5,
-C(O) OR5, CONHR5, NHCORB, NHCOORS5, NHCONHRS, :
C(=NOH) R5, -SH, -SR5, -OR5 aq ﬁcyl 15 [0162] "Al kyl"
as a group or part of a refers to a straight or
bfoéﬂ@]h‘éhie@'m)brﬁﬂdl € afﬁy’ﬂér%if'a? Ghovgs (ﬁJpandp'Reﬁ@r ap|dgfingd above or
rofebfbddbis therB&T Shddecad 8caBby frbte blgy| , nost
g?eferably Cl-C6 unl ess othé%%fgegﬁg¥gdhyExanples of
suitabl e straight and branched Cl- C6 al kyl
s{g1]i {atdrdrsverting thednmpeuinydf foretulayB5) to-ther ayorgbponding aldehyde
2-propyl, n-butyl, sec-butyl, t-butyl, hexyl, and the
Iike. The group may be a ternrnal group or a br|d i ng

gl 4d. wixgeip 2B Tpn bacryied pitrafer anycingedé &2hdeh. (ad) or a6) ahd further

nﬁ/ﬂ@r@lnk(ﬁ)adﬁu '@55)?{\”53’/ baicatrie bandeqGentidiy S SmdBRsIubiyed.
"Monoal kyl am no" neans a -NH-AIkyI group, in i ch

al kyl is as defined above. "D alkylam no" neans a

- [(1aslkiplypRargeven iyrthenaspleciche maerhioa bloyidesraynetredtolfi eyrdtaesis of

0 ' as defined herein for

aF%@+$ﬂ@%8ﬂ%m&ﬂﬂQm?%ﬁ% 'S preferably a Cl1-C6 al kyl

group. 25 The group may be a term nal group or a

bridging group. [0164] "Arylam no" includes both

nono-aryl am no and di-arylam no unl ess specified.

Mono- aryl amino means a gro¥p of Tgrmul&%aryl NH, in
§E*Thrylan1no means a

which aryl is as defin

group of fornula (R& eactOaRA may be the
same or 30 different a ch as defined herein
for aryl. The group nay be a tel¥ninal group or a
bridgi ng group. [0165 eﬁil Eygans an al kyl -CO group
in which the al kyl group 5& escri bed herein.
Exanpl es of acyl include acetyl and benzoyl. The al kyl

group is preferably a Cl-C6 al kyl 35 group. The group
may be a ter oup or a bridging group. WO ,

D #iontrei FAR BLI00B 0T are 23 0L T AGRpe: Relcared inguding:
a group or part of a group denotes an aliphatic

hYOq 4%C?r)ty):>?onvr u(?ompound of the formula (C1)




contai ning at | east one carbon-carbon doubl e bond and

whi ch may be straight or branched preferably having
wa-200v/cersbon at ons, nore preferably 2-12 car boRC@SGR®G/000217

most preferably 2-6 carbon afbns, in the norma

chain. The group may contain aplurality of 5 double
bonds in the normal chain d f%e ori entation about

each is independently E ,0f I@ry al kenyl
groups include, but ar& ﬁd{ hytaﬂ' o, ethenyl,
propenyl, butenyl, pentenyN I, heptenyl,

octenyl and nonenyl. The oup may be a term nal group

or a bridging group. 10 [ 167; "Al koxy" refers to an

-0-al kyl group in which al kyl(Ciks defined herein.

Proai§raidriin x, h&hda{(ké?é)bsl @eﬁﬁecﬂabéﬁaﬁ(% REXRR Q8fined above or

th d th
e Feadwwpers%f AR A RET b8t o o by fddi ne. geeup.

5 [0168] "Al kenyl oxy" refers to an -0- al kenyl group in

' I d
AED, PRSI R RED 1 Exhosng BLBRTISICAT
group may be a terminal group or a bridging group.
[0169] "Al kynyl oxy" refers to gn -0-al kynyl group in
whi ch al kynyl is as defifted her® n.QPreferred
al kynyl oxy groups ar ?F*F%Dy groups. The
group may be a t Kaal Zo_gr up or a bridging group.
[0170] "Al koxycar bonyxl to an -C(O -0 al kyl
group in which alkyk4is as defined herein. The al kyl
group is preferably a Cl1-C6 al kyl group. Exanpl es
i nclude, but not limited to,(CARthoxycarbonyl and

10 r ¥ a d a argd'a fired gbove or
Edﬁ@eqy\ﬁﬁééﬁwl Ade %%Pde‘ﬁﬁé/ QS‘ov@ RGFHNP@' &9 WRfikdd &b

bri dgi n 1171] nmeans a
@Cte&qwgs tﬁ?fﬁﬁparrﬂlrf \Aﬁwﬁé’ﬁ""ﬁ? 9’9’ P@teﬁéngo%f’%ed above.
The al kyl group |s preferably a CI C6 al kyl group.

TR0 ¥ ebo <hfRiin W inecll] MMt "

group may be a ternrnal group or a 30 bridging group.

15 [fb]igé’_]]lnoﬁle'ﬁ)%%f”tlﬁ@&ﬁﬂ)odrrﬁ&ft?@f)%cﬁ@e@ S(O 2-al kyl group
in which alkyl is as defined above. The al kyl group
is preferably a G -C6 al kyl group. Exanples include,
bot15to(atl) pravided o @mpaaddyflisufoframy (C3nd et hyl sul f onyl .
The group may be a term nal group or a bridging group.
35 [0173] "Al kynyl as a group or part of a group neans
an al i phatic hydrocarbon gro containing a
carbon-carbon triple boggge gm%gch may be straight or
branched preferably WO 4} 0 PCT/SGZOOG/OOOZl?
31 having from 2-14 carbon neé nDre preferably 2-12
carbon atons, nore prefer 'y y carbon atons in the
nor mal chain. Exenpl ary structures include, but are

20 not limted to, (C3)

[0152] wherein X and Y are as defined above and L and L' are leaving groups;

[0153] (a2) displacing the leaving group (L) with an amine of formula R'NH, to produce a
compound of the formula (C4):
25



et hynyl and propynyl. The group may be a term na
group or a bridging group. 5 [0174]

wOAbdyzensd nocar bonyl " refers to an al kyl am no- earisargos/000217
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30

group in which alkylam no is2&as defined above. The
group may be a term nal group or a bridging group.
[0175] "Cycloalkyl" refers toXa saturated or partially
saturated, nonocyclic orOLN \ spiro polycyclic,
car bocycl e preferably contai ’S%%+Dh13 to 9 carbons
per ring, such as 10 cygh cycl obut yl,

cycl opentyl, cyclohexyl ang the |i¥Xe, unless otherw se
specified. It includes nnnocy¢ ic systems such as

cycl opropyl and cycl ohexyl cI|c systens such as
decal in, and polycyclic systens such as adamant ane.

T[@Sﬂr\ﬁf%’el yange( Qrel £ d@flﬁ@ky abogé Gdfs 4 dé’hn@& Lo o tprotected form

group. Cycl oal kenyl ™ means non- ar ona
nﬁﬁ&@§@ﬂ?b @@'%ﬂV@ﬁ%&@Flc ring system contalnlng at
| east one carbon-carbon double bond and preferably

hayiLng, from 5-10 on_at ons

5D 9 BPlenah darBh R e Phg e REnae aendBER Syl

cycl ohexenyl or cycl oheptenyl. The cycl oal kenyl group
581€ (1 Ribibih %ﬁ@me%n or nore substituent groups.

The group nmay be a termnal group or a bridging group

20 [0177] The above di scussion of al kyl and cycl oal kyl

S[enst]i (a5e néSeting S ARt Brobidett wigh al deypoumPbt FoPMElaOR*CO,H or a
ot her sgbetltu as. Wt

afw I&[Imu ﬁ%lgé U kg}lcllswkgep](ssnrérgducé1 é/faprlggvced to produce a
hememmmdyﬂhékympbamkWIsquonyI and aIkyI ester

substituents and the |ike. i0178] "Cycl oal kyl al kyl "
means a cycl oal kyl - al kyl - /k\]mhlch t he
previ ously

cycl oal kyl and al kyl he

descri bed. Exenplary ng%_4% gr oups

i nclude cycl opropyl met hyl ] NTyc Kgeﬂtylnethyl

cycl ohexyl net hyl and cyclqhbptylnet yl. The group nmay

be a term nal group or a br|ggﬁng group. 30 [0179]

" Hal ogen” represents chlorin Iuorlne brom ne or

i odine. [0180] "Heterocycloalkyl" refers to a

?tl %]%l?eqel{? aiﬁ alah ' t%l !:éfrlechaglﬁ{reﬂe? gn 'TBH@ Q)Y géég ﬁm? ga%b lafid further
i'c’ring contal ning 1 east

s‘é‘h%’é!‘éﬁi‘}/)faf'@ kASH mav 69 EarTied eqltfseﬁuentlaﬁv;pg simultgnespely abl y

froml to 3 heteroatons in at |east one ring. Each

' j I 0 nb d,
PEFal RS HIERON e shE I ENN o or “suif able
higtl 89] o cinchie spdcificatnlzstuntbeeofttsrmsnare uskel wihjehr vk Wl known to a skilled
t gédrr@ég)ég r Qé\}em{ele stfgrt tﬁ@BM@B%% QlfaHtg %ﬂ?ﬁtﬂber cgf't@rﬁ\rs'\nﬁl}/!ge defined.
pi perazyl, tetra ropyranyl,  norphil1no,
1, 3- dlazapane 1, 4 di azapane, 1,4 WD 2007/030080

Pg{é@@ﬁ)@@éegm?ew theX3mP ¥RLBRANEd N8Rk thatthEréad Rb 3RRMGent or that
group or a bridging

t |
888&Sf%ﬁg%¥maﬁﬁﬁgwg%5érgalkenyl refers to a

heterocycloalkyl as descri bed above but

[0161] The term “optionally substituted” as used throughout the specification denotes
that the group may or may not be further substituted or fused (so as to form a condensed
polycyclic system), with one or more substituent groups. Preferably the substituent

groups are one or more groups independently selected from the group consisting of



5 containing at | east one double bond. The group nmay
be a termnal group or a bridging group. [0182]

wOBed7asesycl oal kyl al kyl" refers to a PCT/SG2006/000217
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het erocycl oal kyl -al kyl group #h which the

ARG, B3Py Bro Rele Bt AsaicplanfypiogRdpoatens
|hﬂi¢alideyl( detepdailghychicobiiyly ICycredlkeplyl, heterocycloalkyl, heterocycloalkenyl,

%rlyi etr{e?é?é{ lOt Qg@éégl(ygd'%‘ ) nﬁ‘tatté}%yclogmﬁal?g %@%rﬁﬁkﬁ arylalkyl,

m nal r

I n
%P@Ma!kﬁw reﬂweieéocvw%vﬁ?eawght ylalsenhc he d-helgederylalkenyl,
a&)lé)bblkglhéw#balkfflefr%fe%ﬂy&loél@niéi@oaliw OBythetePoalidl, AheéFBarylheteroalkyl,

BB ShRlRL 24 aRR Ry ok eehal  fesaberocycioat,
agikoxyarybeatkopheteyodng) @kogtddydryl, iatkglamdecatblpl, @kdnglosy, alkynyloxy,

S@)%BQ{%QIB)‘&, a'@% eﬁwglﬁ'{aly ﬂét@f)l%c%gl@%?% q’le@f%)cyél%lﬁénq/%% aryloxy,

rou
bPheagm@egw&m hqtmmlyxy, lieyloxy, %ty'glhdulpﬁt@rparumyl o¥claglkylalkyl,
gﬁ&é@cﬁ@%%@ﬁ(yl bbyla%}lof?@@nﬂﬁ@'a{lMlaﬁHWtdcngﬁ\ﬁQ ar%Q\oalk)ﬂ arylamino,

(PR St B RV E SRSt FpReornE oo, oty
calkysuifinyip reeffiseafaipl yarriir&wlﬁrylefrmmall&l t-GOUH, aCORS, {3¢0)IRNEONHR?,

R RCPRE RO P RS ol ORI s o R,

saturated bicyclic aromati c car bocyclic noiety in

V‘ﬂ@ﬂ@i] aAplegl a gidp %r §§rt 6f ng)tﬁﬁileké@ tPh sfraight or branched allphatlc

cl oal kenb/ lgr ouEe ﬁe ther to form
Xd{%:F[PPB 'QYR K PIEEET i ! aﬁW(%;ﬂreferaH'Meﬂwao?"‘V' most
[ prd@rqblly C1T®£urg¢selqmemmye bated E%mpldﬁﬁd)f sgl‘tﬁhlqostw‘gm and branched C;-

bé' ?lﬂgr%%bstgtfle%%orml[@elﬁélh ;%‘(E:rw @L&S@W 3 PR R o, SPoRYY. tbuty,

a@eXYbﬁfed/ihé ulsq y e&i@trpl ke aeamiphlar %Pﬂ?l@ﬂmwgﬂougr oups
i ncl ude phenylallyl. The group may 30 be a term nal

Oy B SH oA S A i s

aivonasikylaniev! owsmhy aedt-Akgdgrols,efremhietl alkyl | ial &9y/ldefined above.

g‘r[ﬁe}‘hgﬁel(n‘l" ﬁ@gn?égﬁa & I?r&%t%a é}ﬁé nﬁ'%.%ﬁ %ﬁ@%ﬁﬂpﬁl Fhe Jne same or different

n%nﬁrﬁrﬁ éﬁ@h@r@flhﬁ}d hergfhéor glkplu g hﬁagkyltgéow is s@fetr@tﬂm QalCs alkyl group.

£ 2007/ 030080
T o may e 8 Sl %?8&‘7%@%9% é’gyl means an

aryl -acyl- group in which the aryl and acyl nvoieties
aioesfs Anﬂamh@UEBtbl)ddéi;eBdthlri&Q@ arylam@e nanidadi-ankemias }dnless specified.

”lﬁbl?ot-gryfa m%tr% %{ged Fog ?cirep%]ylnéwt | onhlc(:ﬁ fary[]ﬁ &5 a(%/eklwd herein.
pbmlamn@fmqah% aaaer ﬁ‘o‘pmq}e (aPylgfNerwhede ewwarablynlay ge thgpsame or
C@dr8hthind afeleaeh s H¥finddMefdirY fot Aryl. hﬁweagfr&hp PR 64 ¥ terminal group or a

Exenpl ary arylacyl groups 5 include 2-phenyl -acetyl”
TWT@Q@QQ[PHpnay be a termi nal group or a bridging group.
[0188] "Heteroaryl" either alone or part of a group

r[SgbeEﬁ S '&\gyl‘g 8:5’er anceﬁky‘i Bb” gp ’?lnnwhich the alkyl group is as described herein.
Examples of acyl include acetyl and benzoyl. The alkyl group is preferably a C4-Cg alkyl
group. The group may be a terminal group or a bridging group.



aromatic ring (preferably a 5 or 6 nmenbered aromatic
ring) having one or nore heteroatons as ring atons in

woheo7asesati c ring with the remai nder of the rpagsSa@a®00217
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bei ng 10 carbon atons. SuitabP& heter oatoms i ncl ude

B e A RO ke 6 e doTgtes By aiplife Fabakbon group
bewﬂ@m@aeldb@t drengarRerzcArbgn dbehe diohd aamoll which may be straight or
bg%bl%‘atd?éf%giy%awﬂgﬁhiwegib%n Zdlst h‘r‘o?&p&@fe%bl 24 @Parbon atoms, most

i soi ndol'i zi ne xXan ol ene enoxa 1 ne, yr
i RiSéRaaRly Wz%w@s, Py ‘aﬂ”ﬁ‘é‘ chairy aEh%@rourpmar/ FoRtpRe plurality of
yrﬁdmkazdrﬂem the mAmha chais enmdeloeuentaudrramdmhas inféfehééhtly E or Z.

|noI|ne urno t hal a |ne ridine
o e YOG st B 33,55 oo JRE RERM, PPy, butenyt
agemtgﬂyhérexeptyéha;ztemé octdmmeI renenyil. sajlnehgrazp)hmy be a terminal group or
PheR ihe, oxazole, isooxazole, furazane,
phen%%gagﬁép 2-,3- or4- pyridyl, 2-, 3-, 4-, 5-, or
8- quinolyl, 1-, 3-, 4-, or 5- isoquinolinyll-, 2-, or
3f0167id orAnkqu aefbrs?to anO-KO aﬁyltdﬂd)@l’i]yl lwhichhkyD s QléfindtBherdlR. Rreferably

» Bl R 1o RPN Ruarte SRS, BB o A P sty oy ane

whihoky. t e Qmmerwareﬁ teemidalairdupl or arppidging @suRr e as
previously described. Preferred heter oar yI al kyl groups
contain a |lower alkyl npiety. Exenpla

h&188lo arAffeay iR r@fﬁedwnr %r"mr@l BovR Byﬂ’hﬁ@t #kany! iy Ag defined herein.

ngdﬂ@rddBa!kdﬂﬁloxﬁgrbGﬂSmrﬁaL -r=iéRy IOy @roliisl dHeNgo @ MHY be 2erminal
as a group neans unl ess ot herw se

sﬂmé'f’h%h" géﬂ?ga?ﬁ'%hat hydr ocar bon gr.oup whi ch may

be strai ght or branched having | to 6 carbon atons in

:mh? ﬁg]lch@ﬁlll@yn{/lHW' ‘?ef@rrs% %E\a@ Mky%g;ltd?oudp rﬁ%lﬁq’rna?lyﬁ?qg a&efined herein.
bﬁf%f?”e(drﬁ“ﬁ'ﬂt’wy 9’P§R§b@f?ﬁ1 C?sra"%yer'Waar w%utme)groumearg p® @germinal
mebup Or @bliding gré@dp. group or a bridging group. 30

[0191] In Formula (1), as well as in Fornulae (la) -

(I b) defining sub-sets of conpounds wthin Formula

( [01701t hi¥iexycartsingiMmefarsiie remi +G(OxLDadlieyl graug is ydiobnalkyl is as defined
WL Rjnn Hb' §Ikyl'dra&psl’lésﬁrgg?'aglyta1%rg %ﬁl&?l %ﬂdgﬁt 'EtxH{ngf%E €?'nclur?le but not

positio osi t

e lipiteyte, rpgthwp@'@on)ﬂ Pl)rd etm)g/):arba% (lpebgrouq may &ejaderginal group or a
I eGagirgeeuy, for attachment of an acidic noiety at one

of the 35 ring positions. This acidic noiety may be
provided by but is not limted to groups contai ning,
a[Hytlr oldmisuifiad'i roeams as-<8(0)- dl@yligmmpi iv ehicbfalkglis s defirgd above. The

V\Qﬂ(g%gﬂ'beg pt@fg%ﬂgéo&dc w g uﬁé@%n‘#@ar&%ﬁg@ﬁl’h@’ ﬁgup% include, but
Wirtdptited G@OO@DY'MWWD@BY‘MWEL 7Theggrodp Mgy Hed t%mt”ﬁ'egroup ora
rb%rr@;‘%ﬁbd on through an al kyl ene group such as - CH2-

or - -, or an al kenyl ene group such as -CH=CH .
Preferred positions for attachnment of the acidic

niézly eieisulfienyB-refarscto G- +3(0Y-gilos ol irswhibh pBE9L bs Héfired above.
ggﬁ@n{aﬁgo%??& E?;érefe%‘wg%g-dﬁ %Iﬁyh&roﬁ&nﬂ—:)l%p(lgs iﬁ&U&‘? Lf)ﬂgﬁotolfmited to
methylsulfonyl and ethylsulfonyl. The group may be a terminal group or a bridging group.
[0173] "Alkynyl as a group or part of a group means an aliphatic hydrocarbon group
containing a carbon-carbon triple bond and which may be straight or branched preferably
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and Z isoners. It is also wundkrstood that soma

omerijc fo nB such s di_ast nan
BRI b 2 P4 o Ao, s S R IZ 1 o R Rlan R RfoRe préfiFably 2-6
anarbon atpmsrm dizd noreehdwéin. alpcenplary hvgaured hckike | dugdrd ppt limited to,

teg y tand %I%asc’n@y FRPo miy iR £ Fﬂ?lﬂé’i% Afr atbh8gifd selpsed

exi'st as 'single stereol soners,
racenates, and/ or m xtures of enantioners and for

dicasger Wmﬁnoo%}l{onylstéfe?; & é?gél@léi'ﬁlﬁé-@f}ib&mfgfo&p in which alkylamino
ce Xt ures nten
LR e " RS B PR e Rabd ofpe

and clained. [0194] Additionally, FOHTLH a(l) is

' {6195‘1‘16""0}0%&91"‘?éfers‘%@%rs%uﬁ&@b lof gerti ly é@ﬁﬁ%& eﬂoﬂy%yc‘!lf@'dr fused or

as unsol vated forns o
f SPIFALPAYIYRISH e@régcve'smaﬁ@ay Q‘?BK?I“HQ fr‘%”hé tp M%&r@ooer ring, such as

Sbydm;drwyﬁ cy¢|<mltyu dﬂyagpetntw d?Mdfﬁe?(Sllﬁﬂwd&ﬁe W&—J unlass dthé@wise specified. It
nc H% l m Il; &],l c} ?on %}8{ c? coun e?ns such

PR FBb P DR e PERR ORI B hisSheit SSAR A

v as idecalinearisophiyrgeic systamb sdeh ahadamandanei CEiel group may be a terminal

agREBYRR bR Sup. Prodrugs, and active netabolites of
5 Bcorrpoug?@é Lzilpnd pharmaceutically acceptable salts

of such netabolites. 25 [0196] The term
fd’las]rramtda:kahwyn@aﬁee Rt AéH-gromalid $nonb@fcﬁcf $>r tmﬁo@bltcslrmg system

aﬁgrq}%lmlna eqjir]ieqﬁt S5 Cg%gd}ﬁﬁ)gno%)hlgll Cal aCt ¥e¥ab?y havmg from 5-10
phanbmmawn'[a ealring. dxempbgihenceydlid cadchlkerwhrmgallmqtudamyclopentenyl

b@?&ot@gﬁy‘ 'op Q c?&”eg\%n)il SufﬂeaQC%alk%W gﬂﬁ%elldgy ‘B@lstLJM]"l_tltuted by one or

accept e ac sdalts o ound
( F)O“?rﬁiPSHée'BGr %Pép'ﬂ?ee@mﬁl? HRY B;a 19(5'@9@%\9’(%0 A kiidging 9?%‘#1

an organi c acid. Exanples of such inorganic acids are

h | f d ph i i d. ,
AB7 8 TR ebyp ithrsiondr afal SHRPIGLYBa s piappertes o he oy
abortibee iof othey cubsihieptsatsuch aarvdtmatt imitdtien.ealbeyclalkgl amines, alkyl
CRLBA éLu‘yFa l@v\ﬂetéﬁgéﬁ%ﬂéyg alk%&@%ﬁﬁ%n&%lk%@e‘ﬂh&bsﬁt%bﬁ’t:% and the like.

exanp acetic, propioni
succinic, glycolic, gluconic, lactic, malic,

t ﬁﬂtza]r : f@Gyc!HaM/lbﬂ‘(yl" ﬁq@m{)al\ §yc|o€lk!/|%llk§/l gtaddsm:» whih fHérUyﬁloalkyl and alkyl
ar u (0] e rna eutl ca

oIS e PP El SRCEBbo BRI Rstor BT §RuSs nolude
| nxadlqu@yhmtlawl chmlczpahwmelh‘wdjecstMBxylmethyluamd yclohaptylmethyl.  The
p unlnlun] and ZInC

ﬁé)%g égnl gggﬁﬁﬂb%g?b% rggaﬂglc bases such as
chol i ne, WD 2007/ 030080 PCT/ S&006/ 000217 35

dict7bpnaladgenerepraaems ehibie, fiddrng oréninael B&in®f or gani c
salts are: anmoniumsalts, quaternary salts such as

tetramet hyl ammoni um salt; amino acid addition salts
s {1B0jas "Heterocycloalkyl” refers to a saturated or partially saturated monocyclic, bicyclic,

or polycyclic ring containing at least one heteroatom selected from nitrogen, sulfur,
oxygen, preferably from 1 to 3 heteroatoms in at least one ring. Each ring is preferably
from 3 to 10 membered, more preferably 4 to 7 membered. Examples of suitable
heterocycloalkyl substituents include pyrrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl,
piperidyl, piperazyl, tetrahydropyranyl, morphilino, 1,3-diazapane, 1,4-diazapane, 1,4~
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Edi ti on, thk 5 Publishing Co32 Easton PA 1995. In
t he case of t hat | ids i,s_under st oo
e RREe SE TSP e P TOHRVHEE P o VU5 a bridging
comppunds, agents and salts my exist in different
crystalline or polynorphic fornms, all of which are
intended to be within the scope of the present
| VB | BietetnecBpkeRS| ETP ol BECTORIPReb 7S erplpdrbove but
MeéHRSiniAg @OFASING dbie hohs. TREyRIUbirkdyebd B tatital Bbup or a bridging
nmet abolic neans (e.g. by hydrolysis, reduction or
OQPH%tion) to a conpound of fornula (1). For exanple

ester prodrug of a conpound of formula (1)

Righg‘i; miig@erecnieiegwéixiw gﬁ%ptonﬁyhé?@rocﬁ%‘kwéilgﬁlg‘?o@yin which the

SIS | VI VO arent nol’ecu
e %teiogycdﬁa"wbrrﬁ%né%y'ome'?tiﬁSmﬁr%i @F) PERRUalnidegcriped.  Exemplary

hM@ié@&Wioamy&u@i are fg}bupgxarml e indefeat es C(Qltétaih?@'ofuryi)methyl
onat e

Rt SruiaR T S ToT B B 235 Gioup o1 o bricaing group.

mal eates, nethyl ene- bis- R—hydroxynaphthoates

?rgﬁhﬂ]s ak erﬁélﬁﬁ't rlafe%tah oP?]r‘aHéiiéeﬁéhéiﬂ L& preferably having

anesu onat es

b&pp e §6|ai€ﬂﬁ'@ﬁ1 gpé%prefffqb&w :{J@n@quq)rbﬁ WB‘? ghain, one or more of which is a

CYisteRBRKY E@Ibittt@dﬂ&\’ﬁﬁit 85 OARdAd i rm&mgiary%etaﬁamhe fincRXie Ngikye ethers,
an es

COHEATY A0 AT GRY Bt A IS S st e T aroup may be

hyaimipbygmowp orra gy gowupo t he parent nol ecul e.

(Exanpl es of ester prodrugs are those descri bed by F.

J. Leinweber, Drug Metab. Res.,18:379, 1987). [0198]

PIBEr r SATYIHEACE | oo OF iPAE HgRrirauni Henolse ()} RBsePtRERIlY nRjbstituted

a%oh@@l&d’ ot MQedJﬂc)olﬂchlM ?bmaiicﬁé‘a‘iboc?&e trgib%?hclxtﬁié%vﬁg €ing atoms that
undas en e 10

S e s TRa e 558 4LA A rses ) SEmbks of ant groups
ﬂxcmdeilpi’newiiyhaqhthprn)i the Hkdyelfiz on roptiemdy -sBbsjitited\partially saturated

&gy %ﬁgt}’cl ﬁérrgc&lciié mgie%/ in. Wthfllqﬁ phena/l arg a Cs< cyclcaalkyi or Csz

yl- pwqper%i fHSG@zéﬂgﬁtf)‘eS/I !|0 iiomdﬁo%yﬁ'waém%rm ggich  as

OBk2dréup idgi
AP ) 0O Ty g o

I gLi“ip‘oenzm m dazol -5- | N-hydr ox

[0185] "Arylalkenyl" means an aryl-alkenyl- group in which the aryt and alkenyl are as
previously described. Exemplary arylalkenyl groups include phenylallyl. The group may

be a terminal group or a bridging group.

[0186] "Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moieties are as
previously described. Preferred arylalkyl groups contain a C.5 alkyl moiety. Exemplary
arylalkyl groups include benzyl, phenethyl and naphthelenemethyl. The group may be a
terminal group or a bridging group.
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hydroxy acrylanide [ HN~, OH 33

Oh%y( 3;,D "H?‘fy .. Gf—a|-n8 2 za(SY% r?lcﬂa%r&m E-V\W?n ﬁf V/ rgqland acyl moieties are as

hyr@mou&yy describeglimilolgeneral the aryl moiety is attached to the alkyl portion of the acyl

mﬂ)lgaﬁg %/pBaWsttonMé %PIQF gar%nd(‘)f[m‘% ?Mkﬁ%ﬁ@ﬂﬂf }hezacyNnN'éﬁl Preferred

-1 "H benzoi m daz
aerrvw\élrwws corjaipja @iz edﬁyémﬁwyam‘tb?oaceft m\esy ine@@@m gylagy! groups
Fhwcludegﬂﬂhéhyl-a&é@]ﬂzmd@rﬂﬁﬁ by be ¥ kérmNahyrdtﬁ@éﬁ‘Ya m@mb arduge
3-[2-Butyl-1 -(2-diethylam no-ethyl)-
ben20|n1dazol 5-yl]-N hydroxy- acrylan1de
3|§0[1 28]ButHeBsrganyll' -eithdr3alonaret Ipgit anfi an grdip Zretiirsrie lyydups ~cenfaining an

acry enyl -1-(3-
heteroe’p(nscﬂs,zf@g ﬁgqms‘jp gﬁyqrqutlcmmg mgéhqﬁeaﬁmgpr o the Tng\gtornp being
hb’é}béﬁ(&toﬁ\@r Sbl@%%t%t%@?ﬂc%@%@g@%xw SREL Examples of

b i e L TS By v,

3b¢rizoBinzol8; hamyisethiatde, dlaehﬂhype&qb]ﬂmpberi‘ey Fyrarl, iddinddizine, xantholene,
phenoxatine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine,

| arordatic qﬂgp(ppé?%(réﬁlél 4+ éogp@'n@an}?e%l ar%rﬁ%} ﬁ?%(/@éyone or more

indole, isoindole, 1H-indazole, purine, quinoline, isoquinoline, phthalazine, naphthyridine,
quinoxaline, cinnoline, carbazole, phenanthridine, acridine, phenazine, thiazole,
isothiazole, phenothiazine, oxazole, isooxazole, furazane, phenoxazine, 2-,3- ord- pyridyl,
2-, 3-, 4-, 5-, or 8- quinolyl, 1-, 3~, 4-, or 5- isoquinolinyl1-, 2-, or 3- indolyl, and 2-, or
3-thienyl. The group may be a terminal group or a bridging group.

[0189] "Heteroarylalkyl" means a heteroaryi-alkyl group in which the heteroaryl and alkyl
moieties are as previously described. Preferred heteroarylalkyl groups contain a lower
alkyl moiety. Exemplary heteroarylalkyl groups include pyridylmethyl. The group may be

a terminal group or a bridging group.

[0190] "Lower alkyl" as a group means unless otherwise specified, an aliphatic
hydrocarbon group which may be straight or branched having 1 to 6 carbon atoms in the
chain, more preferably 1 to 4 carbons such as methyl, ethyl, propyl (n-propyl or isopropyl)
or butyl (n-butyl, isobutyl or tertiary-butyl). The group may be a terminal group or a
bridging group.

[0191] In Formula (1), as well as in Formulae (la) — (Ib) defining sub-sets of compounds
within Formula (1), there is shown a benzimidazole ring system. Within this ring system,
there are substitutable positions at the 4-,5-, 6-, and 7-ring positions. In each of Formulae
(1), (1a), and (Ib), there is a requirement for attachment of an acidic moiety at one of the
ring positions. This acidic moiety may be provided by but is not limited to groups
containing, a hydroxamic acid or salt derivatives of such acid which when hydrolysed
would provide the acidic moiety. In some embodiments the acidic moiety may be
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H benzoi mi dazol -5-yl]-N- N h)’r‘ﬂroxy-acryl amde NF

H 1L-(2- l)-2-(3,3, fl
Fchod fr g g AR 1 B st iy 2CH Gt oran
aglkqﬂyéem'pd;;oxhﬂNS@H 8s [QH{CH-DI Elteﬁydedmositions for attachment of the acidic

ISR, L TS

3-[1-(3-Di net hyl am no- 2, 2-di net hyl - propyl ) -2- ~~
rrmﬂbzal -1t nbhbﬁarz;womﬂd@tzmdlucﬁdyh lthe\fmyigr @>pmpagidé! @Mdifula (1) are

ERRENe TP BEOB s okl | ST e oy ape geometica
I ISDN)BFS\A@"E'O&WZO@OIG)‘&WW BCARO6Y 90PRME of I;amdHZHsomers. It is also
’\brlu'&étjé'tw tt??tlgor(mg’ |%§ﬂ o?&”n@”%% %Eog%gtére%mgrs Znant'\?mers and

-trifluoro- enzol m dazol -
ae?%m%'ﬁﬁaa@ome'[szca(‘ ?e zemrﬁé@ Ry Phy§icaipdior sbemical seahasiepnaky those
I §Kitedlin thel st hyl ) - 1H benzoi m dazol - 5-yl ] - N- hydr oxy-
acrylam de rNH 3-[1-(2-Diisopropyl am
ino-ethyl)-2-(2,2-dinmethyl- I ~ IHH propyl)-1
HOW83iz oBome af dhe Sompdunik i dineo Bigelogecir grhbodirdents may exist as single

stgl:leoEng‘s' %@Fn%@él Qm/ﬂ'org&m?é/sl 2)1" gne{nﬁap%‘gyéndjfoﬁdlagtevle%ers All
en20|n1daz I oX acr
such single stere0|somers racemates an mlxtures thereof are intended to be within the

scope of the subject matter described and claimed.

[0194] Additionally, Formula (I) is intended to cover, where applicable, solvated as well
as unsolvated forms of the compounds. Thus, each formula includes compounds having
the indicated structure, including the hydrated as well as the non-hydrated forms.

[0195] In addition to compounds of the Formula (1), the HDAC inhibiting agents of the
various embodiments include pharmaceutically acceptable salts, prodrugs, and active
metabolites of such compounds, and pharmaceutically acceptable salts of such
metabolites.

[0196] The term "Pharmaceutically acceptable salts" refers to salts that retain the
desired biological activity of the above-identified compounds, and include
pharmaceutically acceptable acid addition salts and base addition salts. Suitable

pharmaceutically acceptable acid addition salts of compounds of Formula (1) may be "
prepared from an inorganic acid or from an organic acid. Examples of such inorganic
acids are hydrochloric, sulfuric, and phosphoric acid. Appropriate organic acids may be
selected from aliphatic, cycloaliphatic, aromatic, heterocyclic carboxylic and sulfonic
classes of organic acids, examples of which are formic, acetic, propionic, succinic,
glycolic, gluconic, lactic, malic, tartaric, citric, fumaric, maleic, alkyl sulfonic, arylsulfonic.
Suitable pharmaceutically acceptable base addition salts of compounds of Formula (1)
include metallic salts made from lithium, sodium, potassium, magnesium, calcium,
aluminiﬁm, and zinc, and organic salts made from organic bases such as choline,
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3-[1-(3- Dinethylam'noZZdineshyI propyl) - 2 NNHIH
(2 4,4-trimethyl - ent ?1 1 H benzaoi m dazol - }/
ﬁWP@iV'”ﬁCF}W er examples of organic salts afe: 'ammonium salts,

3qba’&er@¢ﬁ§/| @hex;y&h és (éimﬁeﬂ’@fahwoﬁhmnﬂ galf? ,athild acid-adfiitidn salisHuch as

TNt T e h——
39alt}» fcan Ebecywnd[ p. Remirjgtdmspharmmeedticgl] Sgieges, Ofth NiditioN Mack
—lPui)IEIhﬂb '@Dot fﬁ)é%t%m Iﬂ@’l@52 Imh@%tagﬁ’ oF YRR Yok alle%oll&s glls lederstood by

benzol m dazo 6’¥ % ydr oxy-acryl am de . L
- theseyskilled i fhendrt d qwhe} IR PryNds, genty am salts may exist in
bam‘é@nﬂbrﬁs’ﬁlmie& ﬂﬁly}"&i’MfW)ﬁH atwhitiagiedatende 13 befuithin the scope

l - - 3- -
T A T

3-[2- Hex3eny| (2|sopropylarrino ethyl)-IH ~-- ~N
%1'@?}12®Mﬂar€i32%ar§ y k&m%ﬁﬂq{h@ﬁﬁs 26wk Heivo by metabolic means
Hex- 3- eny -(3-1sopropyl am no-p H 1"

I
bééhg ot?yrhyaﬁ&yéls @dyqtpn 1 Hygﬁtleg)yt_ogcmpgwqigfp f%rrr)mula (). For example an
3e[st'er (pPodrlihyoF &,mcﬂmpﬁinhybf) famhlexaﬁcanyhmg drl-hydroxyl\ grBDIN may be

c?rlve t?Pe% Zl'g/lﬁﬁlyg‘%zloﬁ o é(%/ Jﬁ%lp?reﬁ %Xl%{ Yabiae es(EIers of compounds of
b émolani!)d eerddinifg yel hydaexyy drasiry -aeec fcyl Qacmrnj@ acetates, citrates, lactates,

tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates,
methylene-bis-p-hydroxynaphthoates, gestisates, isethionates, di-p-toluoyltartrates,
methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,
cyclohexylsulphamates and quinates. As another example an ester prodrug of a
compound of formula (I) containing a carboxy group may be convertible by hydrolysis in
vivo to the parent molecule. (Examples of ester prodrugs are those described by F. J.
Leinweber, Drug Metab. Res.,18:379, 1987).

[0198] Preferred HDAC inhibiting agents include those having an |Cs value of 10 pM or

less,
[0199] Specific compounds of the invention include the following:
“ i o 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
—é(:@/\/“\( (2,2-dimethyl-propyl)-1H-benzoimidazol-5-yl}-N-
/ hydroxy-acrylamide
“ 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
/DH
>——é :@A/L“ isopropyl-1H-benzoimidazol-5-yl]-N-hydroxy-
v acrylamide
\N
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FFN
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hydr oxy;/acryl am de
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H~Henzoi m dazol
droxy-3-[2-isobut yl -
et hyl ) -\\H& benzoi m dazol -

omet hyl) <%
N- hydr ox
1- (2- Di i sopr opy| AWPREAEYFPIIE- 2- (2 4 4 ~~ IH
| -pentyl)-1 H benzoi m dazol -5-yl]-N
7C- \ N (/

gel\F hydroxy- acryl am de
-1- (2 I sopropylamino- s IH

5-yl]-acrylamde Do /N t
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ethyl)-1 H benzoi [m dazol B3- [y-l(i} Dindiiparorg 2, Zahrﬁ?thgﬁqpé(l)—Z-(Z—
5-yl]-

y?gpw}/%thﬁl) ITf-inlelhzo'imldazol 5 yil-N-

cryl am de
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i no- Wr op |) - 2-benkbiffidakbl-5-yl}-N-hydroxy-acrylamide
prop m not 1H-benzoi m dazol - 5-yl ] - N- hydr oxy- |
acryl am de PF WD 2007/ 030080 PCT/ SG2006/ 000217 52 O
3{1[2(g;hyl-hexyl amno) ethyl]-2-nmethyl- 1 H ~ %

i NH' benzoi m dazol - 5-yl } - N- hydr oxy- acryl am de

N N O 3-{I-[2-(But et by -3z Heykepyidin2=yH- I>b'}ll-bka“ﬂzmmldazol 5-
trifluoro m%hzm{ Sere: aycr}}lamlde H F

hydr oxy- acry N N3
-[ 2- (Et hyl xyl -am no)-ethyl]-2- FN\ /OH a

trifluoromethyl - 1H benzoi m dazol -5-yl}-N F 1IN
hydr oxy- acr yI am de |
. NG 3-[2-Butyl-1-(1-methyl-pyrrolidin-3-yl)-1H-

/ . .
/\/\\/ benzoimidazol-5-yI]-N-hydroxy-acrylamide

« OLN/OH 3-(2-Butyl-1-piperidin-3-yl-1H-benzoimidazol-5-
! yI)-N-hydroxy-acrylamide

“ o 3-(2-Hexyl-1-piperidin-3-yl-1H-benzoimidazol-5-
y i
/\/\/\</ yl)-N-hydroxy-acrylamide

/iz

0] 3-(1 -{2-[Ethyl-(2-methoxy-ethyl)-amino]-ethyl}-2-
/NDM ”’OH pentyl-1H-benzoimidazol-5-yl)-N-hydroxy-
‘/—/_<N acrylamide
I NZ
0]
/
O 3-{2-Butyl-1-[2-(ethyl-methyl-amino)-ethyl]-1H-

SN -OH -
/J_«ND/ H benzoimidazol-5-yl}-N-hydroxy-acrylamide
N



N | (E)-3-(1-(2-(di butyl am no)ethyl)-2-propyl-1 H N
N ,OH -%N benzo[d]im dazol -5-yl)-N hydroxyacryl am de
wWO2807[0%6082 - Di propyl am no- et hyl ) - 1H benzoi m dazet1/st2@&i600217

f~1 q 5-y
PCT/SGZOOG/000217 53

/ III

N 1H ben

(E)-3-(1- i sobut

benzo[ d] i m dazol -

3-{1-[2-(3\/3-Di met hyl
N

/

N/OH

=z
/
T

- N- hydr oxy-acryl anmjde

N, 1 WO 2007/ 030080

N- Hydr oxy-3- (1-{2 rapy Ny aoRss-hl{ 1-pethylejrerigin-3:yl)-2-
am nol - e E‘Mﬁl M dantyl-18-bghJoiriiaso-8431-d6ryiaMide?

3-(1- {2[ . 3- D met hyl - butyl)-methyl -am no]- N /OH ~0
I \ q })Ll H benzoi m dazol - 5-yl ) - N-hydroxy- C
acryl amd

3-(1-{2-[(2- Ethyl butyl)-nethyl-amno]-ethyl}-1 H N |
H OH benzoi m dazol - lam de N DO

& Yl)- I\I—hégrox% acry
/| OH (E) - 3&( 1-(2- (bus(g}@l) 2151 lduhtewl)amrnooﬁwy&ﬂhyn

behkdwrarazm%wh@%@eacrym.de

Iamno)ethyl) 1 H\
5-yl ) - N hydroxyacryl am de
-butylam no)-ethyl]-1 H

NN~

3-{1-{2-(Ethyl-pentyl-amino)-ethyl]-1H-
benzoimidazol-5-yl}-N-hydroxy-acrylamide

3-{1-{2-(Ethyl-heptyl-amino)-ethyl]-1H-
benzoimidazol-5-yl}-N-hydroxy-acrylamide

(E)-3-(2-hexyl-1-(1-(2-hydroxyethyi)piperidin-3-
yl)-1H-benzo[d]imidazol-5-yl)-N-
hydroxyacrylamide

3-(2-Butyl-1-{2-[ethyl~(3-hydroxy-propyl)-amino]-
ethyl}-1H-benzoimidazol-5-yl)-N-hydroxy-
acrylamide



H benzoi m dazol - 5-yl } - N- hydroxy-acrylamde NI HM WO
2007/ 030080 PCT/ S&G2006/ 000217 54 |
woORkbtrdBasy - 3- { 1- [ 2- (net hyl - pent - 4- enyl - am i no) PC/SGR00g/000217

ethyl]-I I -ac lamde N CH 48

3-(1- {2[(33Dirrethy|-buty amino]- N ~

g et hyl} rdazol - (91% f%ﬂ)"%{ P){QE?)(-y-pfopyl)-amlno]-ethyl}-
aC{ yl ( Y/dé_/ 2-pentyl-1H- benzmm:dazol -5-yl)-N-hydroxy-
3-[1-

hyI am no- 2, 2-di net hyl - prop " SOH ¢
met hyl sul fanyl -1 H- benzoi mi dazol - 5- yl] %(‘f-&' rhide

hydr oxy-acryl@am de N~ 3-{1-[2-(3, 3- D| nmet hyI but yl am
ino)-ethyl]-2¢/ .NO ,OHd ~ N propyl -

';Fin[zm m dazol 5 y| Etj?g?g?nwhﬁmﬁwl-@m fbherﬂ}‘hyzpyrrolldln -3-yl)-

~N,, met hyI propyl )-1 Hf%[ azr -_V!jagnll?mqq_e

hydr ox cryl am de HN WO 2007/ 030080

PCT/ SGRQ@6/ 000217 55 "OH

3-[1-{2- LBl s- (3, 3-di nethyl -butyl)-amino] -ethyl)-2-

(2, 2-di get hyl - propyl) - 1H benzoi m dazol - 5-yl ] -

hydr oxy-agcryl am de

3-{1-[ 2=(2, 2- Di met hyl - propyl ami no)-ethyl]-1 H N NOH H

benzoi m dazol S\y }- N- hydr ) p@ﬁ)wg»@,rg Heﬁ -pentylpiperidin-3-yl)-1H-
{jf b benzo[d]imidazol-5-yl)acrylamide

N

N\/\/\
y « o 3-{1-[2-(Butyl-ethyl-amino)-ethyl]-1H-
¢ i benzoimidazol-5-yl}-N-hydroxy-acrylamide
[
/
-
) - f o (E)-N-hydroxy-3-(1-(1-phenethylpiperidin-3-yl)—
) TR N \N_/
</N ] _ o 1H-benzo[d]imidazol-5-yl)acrylamide
N,
—
/BN
) « f ., (E)-N-hydroxy-3-(1-(1-(3-phenylpropyl)piperidin-
Vi ’ o ' 3-yl)-1H-benzo[d]imidazol-5-yl)acrylamide
AL
\/N gy
N



HN N {s o "' CH
3-(1-{2-[(2, 2- D net hyl

-propyl)-propyl-amno]- ethyl)-1

woékbeaaisni dazol - 5-yl ) - N-hydroxy N\ acryl am decT8G2006/000217
3-{1-[2- (3, 3-D net hyl - but yl am mp) - ethyl] 2-ethyl- "~ --

/| - 1 H benzoi m dagol -5-yl}
et hyl -
1 H benzéibrltemeoto{@inyidigzoNs-yldctylamide

hydr oxy-ag¢ryllamide ¢ N 1O
3-(1- {ZQj% 3- Di et hyl -

s"
pr opy| -

03-( 1-{
N DH ethy\

hél}\kwy% 'ﬁ)‘ ??%H'aﬁaylpropyl)pyrrolld|n-

butyl)-(2,2,2-trifluoro- NN

".SOH N Xethyl)-anino]-ethyl}-l
H benzoi irdazol -5-yl)-N- / hydroxy-acrylamde | H3C N
H3C F }C F WO 2007/ 030080 PCT/ SG2006/ 000217 56 0

3-( 1-{2[B utyl-(2,2,2-trifluoro-ethyl)-amino]- N
NCH éth”1 1 H-ben20|n1dazol 5- I Nh drox Hv }- v )-

v v- N acryl am de fi
di scl osed
hydro%%m

ZWarFex adtat e

f!iaild typ@ noi et
pbe~1 nhi bi tors of

F-~F "EO@{F ([){u %@@heﬂ%b&ﬂ%ﬁm&ﬁ 3-yl]-1H-
y 'B'é%%'a'd8¥°??>r¥§ NS bR aseiamide

deacetyl ases, including but

t hat
not k?z?ted to inhibitors of histone deacetyl ases. The
>

/

N

. “
RN TN

(E)-3-(1-(2-(diethylamino)ethyl)-1H-
benzo[d]imidazol-5-yl)-N-hydroxyacrylamide

3-[2-(4-Cyano-butyl)-1 -(2-diethylamino-ethyl)-
1 H-benzoimidazol-5-yl]-N-hydroxy-acrylamide

(E)-3-(1-(1-butylpiperidin-3-y!)-1H-
benzo[d]imidazol-5-yl)-N-hydroxyacrylamide



5 hydroxamat e conpounds nmay be suitable for prevention

or treatnent of a disorder caused by, associated with
wono@aserspani ed by di sruptions of cell prolifeprarisero0s/000217

and/ or angi ogenesi s when usedsgeit her al one or

together with a phargraceuti ﬁL cceptable «carrier
di | uent or exci pl\ent An exg 'Lléy%f’xysgéh(1a(pﬁnt§‘o?rbelP'P?r§1'” 3-

cancer. / driivmi st r at iyl Helfeneotpraidatts-5Wi)kdr Bmide
Fornula< hunansican be by any of the accepted
nodes f r enteral adm nistration such as oral or
r by parenteral admnistration such as

, intramuscul ar, intravenous and
| routes. Injection can be bolus or via
constant or | rntttent i nfusi on. The active conpound

is typically i ntl yded in [maceutica

accept abl e carr er Or, d||uéﬁ$§2ﬁ§1FH3QHWQW@HWDWm5@m“FW)1H-
suffici ﬂt/‘:dﬁ i var to t hebgrabidimidagol EHBINRRIENYESY bdhide
effect| gogse. In various enbodi ments the inhibitor
conpo may be selectively toxic or nore toxic to
rapidly proliferating cells, e.g. cancerous tunors,

than t ormal cells. [0202] As used herein the term
"cancelf' is a general termintended to enconpass the

20 vast; nunber of conditions that are characterised by
unconﬁKoIIed abnormal growth of cells. [0203] It is

ant|C|pated that t conmpou E é @ invention w
be u\se—:%ul Jn AT Dﬁg o Var | 'E(zc A ¥'f"‘§"rl°rf°6h3i)0q WQpW'”O -1H-
not —tred It ojbone €ancers ibaadoinliagpl-Ei]-Nghy&ir x@ a6 Eide
ost eosar cgma>>*chondr osarcoma and the |ike, brain and

CNS tunoucs i ncl udi ng acoustic 25 neurons,

neur obl ast,bmas, glioma and other brain tunours, spina
cord tuwﬁﬁ breast cancers including ductal
adenocarC|%ona netast ati ¢ ductal breast carci ,

col orectal _cancerd| agvanced col orEENAYAroRy-5-(1-(2-

adenocayc 7S, Col ﬁ'cancers(memdpp@mnﬁnﬁﬁmsﬁﬂ§D1H-
|nclyd| g-adenocorti cal carC|nog§EO@ Fﬁa ac%

pi tuitayy cancer, thyroid cancer

t hymus cancer, nultiple endocrine neopl asna,

ga 'nfestinal 30 cancers including stomach cancer,
esophageal_—€ancer, small intestine cancer, |iver WO
2007/ 030080 PCT/ S&2006/ 000217 57 cancer, extra

hepatic bile duct ancer gast{nq- (Bt@ﬁ-tsloﬁr@byl%%ﬁd Iéz@Hyﬁ-1H-

t unour , a /’%ancer enl O%Q%Q & ancer
i ncl udi n icular cancer, %% 2@ thgshhy Pﬁ%?%ﬁ@m”e

cancer, /gynaecologlcal cancers |nclud|ng cervica
cancer, oyarian cancer, vagi nal cancer,

ut er uSHen onetrluntcancer, vul va cancer, gestationa
trophoblasfrc cancer, fallopian tube 5 cancer, uterine

sarcoma, head andgneck canc ludi g savhty .
cancer,_| Lp_can eiL _sal i va?{/ﬁ}éﬁ &ﬁ/dyga[ggs%r G“M atnino)-
cancey/, yan cancer, 9thv'hél¢+banmldwhéefﬂ acrylgude
cancery, nasal cancer, nasopharynx cancer,

Ieukenﬁas i ncl udi ng chlldhood | eukem a, acute

Iynpho ytic | eukem a, acute nyeloid | eukem a, chronic
d&tlc | eukem a, chronic nyeloid | eukem a, hairy

ceI ehkeﬁta acute pronyel ocytic | eukem a, plasna

cel | N




10 | eukem a, erythrol eukem a, nyel omas, haemat ol ogi ca

di sorders including nyel odyspl astic syndrones,
woyel7opomshi f erati ve di sorders, aplastic anem apCEane@@ion0217

anem a, Wl denstrons Macrogl obul i nem a, |ung cancers

including small cell lung c r.. non-small cell |ung
cancel__nesot hel i oma, Iynphggézs$%QHQﬁﬁ”H@1H8d&ﬂhﬁ@§m°e”WD
di sease, \-non-} huls | ynphrbbenzoimidaasieRyBN-hy@eky-acrylamide

| ynphona, ral T:cell |ynphoma, AIDS related 15
Lynphoma, B-dell” | ynphoma, Burkitt's |ynphoma, , eye
cancers ingluding retinoblastoma, intraocul ar

nmel anonsg, §kin cancers includi ng nel anonsg,

non- nel anoma skin cancer, @GN{%[{P}@DW&A Iﬁl?tglﬁemglrg?nino] ethyl}-
nmer kel ce 8, ~§oft tissue sarco mas.

chi | dhooél} tissut sar c&#abené‘dmﬂaz@&ﬂtl) -ihydygey-acrylamide
sar conmg, ¥S1's sarcomm, urinary system cancers

i ncl udi ng\ki dney cancer, WIns tunour, bladder cancer,
urethral cancer, and transitional 20 cell cancer.

[ 0204) oqpl ary cancers that may be treated by the
conp%ungz- f the present invention are breast cancer,

| ung ‘cancer, ovarign cancer, prostate cancer, head and
neck cancer, repqﬂ\cancer (e ﬁf’Péﬁ@VHE@hﬂamWW)emyﬂ1H-
car Ci noga 1 c p;éncer GRhLTMBAAA-61y1)-Ne R dPExG e Ramide
cancer braln cancer. [0205] Exenplary cancers

t hat nay be treated by conpounds of the present

|nvent|o include but are not limted to | eukem as

such as rythroleuken1a acute pronyel ocytic

IeuE/gf/ acute nyeloid | eukem a, acute |ynophocytic

| eu enla acute T-cell |eukem a 30 and | ynphoma such

as B-cell Iynphona (e.q. BdeWﬂ@X$3KVﬁbmmHEWW(2nmmw;mnwn

cut ane npﬁona k
T-cel |‘?W[ 0206] Exgrrp%ﬁ%@" Ican?éﬁ%@ﬁ%\% r“a}gl) 3prytamide

treate \cbnpounds of the present invention |nclude
solid tunors and hematol ogi ¢ mal i gnanci es. I n anot her
enbodi ment, preferred 35 cancers that nay be treated
Wi t > conpounds of the present invention are colon
cancer, prostate cancer, hepatoma and ovari an cancer.
WO 2007/030080 PCT/ SG2006/ 000217 58 [0207] I n another
enbodi nent, exenplary cancers that may be treated with
the conmpounds of the present invention are non snal
cell lung-cancer, spall cell |ung cancer and

mesot hel i oma. 5 02 8] In ano(&)e’?hl@h@@cﬁ -(te(@t(isopropyl(4,4,4-
exenpl ar y< C hat” may trﬂl@orbb@t%a@rqnd/)’é%ﬂ)tﬂq%e o[d]imidazol-
conpounds e present i nvention are el'T
caFC|nona/nesonephrona i nt esti nal é%ﬂ@éWDQW&
panﬁxe§\|0/cancer [ 0209] The conpounds may al so be
used i n ‘tHe reatnent of a disorder involving, 10
relating t associ ated with dysregul ati on of

hi s\tge deac et y/i‘:‘ﬁj\( HDAC) 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-

hY _{Ij propylamino-1H-benzoimidazol-5-yl]-N-hydroxy-

acrylamide

., /

/\



[0210] There are a nunber of disorders that have been

inplicated by or known to be nediated at |east in
woaod7/08908tiDAC activity, where HDAC activity i SPEISGROGD00217 .

play a role in triggering disgase onset, or whose

synptons are known or have hown to be 15

aIIeV|ateg by. HDAC i h|b|to?§?T%ﬁ§@W8@ﬁ@a@Fwiﬁ¢§]?j&ﬁ?ﬂ1FF

t hat wo e “gXpett €lut 0 be benrwmiake:-5t-Nhe@EbXPEsrylamide

with the Wounds of the invention include the

follow ng/ but not l|imted to: Proliferative disorders

(e.g. gancer); Neurodegenerative diseases including

Hunt gt on' s Di sease, Pol ygl ut ami ne di seases,

Par ki nspn's Di sease, Al zheinmer's D sease, Seizures,

Striatonigral degeneration, Progressive supranuclear

pal sy, Torsion 20 dystonia, Spasnodic torticollis and

dysklne3|? Famlial trenmor, Glles de |la Tourette

Di

syndr one, ffuse Lew body disease, Pick's disease,
[ntr acgr ebr al haepor ) hage Pri nma#{i- [2+ (Butgredhyl-amirej-ethi/2-
Splnal !

atyophy, Any Oﬁlﬂl%%}h&[m Iamerfe‘ﬂkmmldazc%l 5~ ))/l} -N-

scl eF o8I Hypelr t rophile interstitial’ polyneuro
Retinitis/pi gnentosa, Hereditary opthYeroxy-pejpglagide
Heredi tary spastic parapl egia, Progressive ataxia and
Shy- ger syndrone; Metabolic diseases 25 including
Type 2 di abetes; Degenerative Di seases of the Eye

i ncludi Rg G aucoma, Age- rel ated nmacul ar degenerati on
macul ar Zyopic degenerati on, Rubeotic glaucona
Interstitial keratistis, Diabetic reflnopathy

anonalsy, ,retinak degeneration, St RS- am'”o) ethy'] 2-
Ret ipn(igaf’h gan’ s¥ Dyst r opHfiuoonetieah HBys2ABEA6-5-yi)-N-
Iris Neovas ar| zation (Rubeosis); . |
hbovanuYarizatlon of the Cornea; Re?f'S %ﬁ%9m6¥
PrenaNur|ty Macul ar 30 Edemnm; thular Hol e; Macul ar
Puc / Mar gi nal Bl epharitis, Myopia, nonnmalignant
gromﬁh of the conjunctiva; Inflamatory di seases

and/ or Vnnune system di sorders including Rheunatoid
Arthritiss (RA), Osteoarthritis, Juvenile chronic
arthritig, Graft versus Host dlsease Psori asi s,

o et L gt o 1
Al com}ﬁ@??t i s,” Di abet $’§”Z@]'6éﬁ28'n%y|};N§yﬁ@rmglam|de

35 NUItlg cler05|s Ankyl osi ng spondylitis,
ranou glonerulopathy, Di scogeni c pain, Systemc

gﬁ§’ELy hemat osus, allergic contact dermatitis;
D sease in ol ving angi ogenesi s including cancer,
psoriasis,\rheumatoid arthritis; Psychol ogica
di sorders 2007/ 030080 PCT/ S&2006/ 000217 59
i ncl udi ng blpolar
and dengat ja,

C

| sease, 334 519%§I§rﬂlnﬁaetlﬂﬁﬂrf-let§e%"z_ép1lc{azol-

Houvascul ar Di seas

failur nosi s, ¥ car di ac hypé?W}%ﬁM?Uﬁh@WWamwe
arterio eE0Si S; Fibrotic diseases including liver
fibrosis, lung fibrosis, cystic fibrosis and
angi of i broma; I nfectious diseases including Funga

i nffecti@ns, such as Candida Al bicans, Bacterial 5

|nfect|oVs Viral infections, such as Herpes Sinplex,
Prot ozoak infections, such as Malaria, Leishmania

i nfection, Trypanosoma brucei infection, Toxopl asnosis
and coccidiosis, and



Haemat opoi eti ¢ di sorders including thal assem a, anem a

and sickle cell anem a. [0211] In using the conpounds
wohod7waoasmvent i on t hey can be admi ni stered i n aay/sGeon000217

or 10 node whi ch nakes the coppound bi oavail abl e. One

skilled in the art of preparing fornulations can

readi |y select the gfoper f oNyaiey-Baété-lisopropyl-(3-methyl-butyl)-

adni ni str orvde iymg Uﬂﬁlﬁ%]té't‘leyl}pﬁ-{ Bérﬁ:H*nﬁ(!’azol 5-yl)-acrylamide

characteri of the conmpound selected, th

condltlon to be treated, the stage of the condltlon

trea ed and ot her relevant circunstances. W
refer e,Nreader to Rem ngtons Pharnmaceutica
Sci ences, edi tion, Mack Publishing Co. (1995) 15

for further i nf or mat4 on. [02 ds of the |
present |Qven i on cdn bs adni°n L§?ﬂ$@§me§MQn§rrm$#wwﬂpmor

form of a/pi acelt i ¢al c onpethy -t Bibenroiraidadul-8a1)iNahydroxy-
with a pharmeeeutically acceptable carg rﬁ£ qdi | uent

or ex0|p|ént The conpounds of the |nvent|on whi |l e

ef fective ;henselves 20 are typically fornulated and
adm i stered in the formof their pharmaceutically
acceptabl e ‘salts ag these L )
stable, nu s ry@tal§ ggaﬁﬁ W g@qﬁ%hﬂggﬁhﬁemW}1H
sol ubi | | %9. 713] Thé corrpoth?ﬂéorardezolwcwoel\t—évdroxy-acrylamlde
typlcally fin the formof pharmaceutical 25
conposrtlbns which are fornul ated depending on the

desired node of administration. As such in a further
enbod|nEHﬂ\the present invention provides a

Ehar rr}ace?t ical co os%?tal on (g 1l.{d1 hi&(338- &ﬁgﬂﬂ?ﬂdm?l)émmo)ethyl)
ornul a riraceu a
carrier, t or excipi eh’t'% Eﬂ' &ﬂ%ﬁ@s‘fﬂf -lg-ﬁtgdrgfy@crylamlde

prepared n manners well known in the art. 30 [0214]
The %Zcent on in other embodiments provides a

phar I cal pack or kit conprising one or nore
contalners illed with one or nore of the ingredients
of the Zhnceutlcal conpositions of the invention.
In such a pack or kit can be found a container having

a unit dosage of tlje agent ( s) (E)-PH&(F(diigobutyiamimmethyle 1t
conposi A Comprirst ng anbatzt)[eﬁ,tﬂdxfo@%m hﬁir&@@&ryl@r%rde
concent |nclud|ng | yophi |'i zed conpositions)

whi ch ¢ n be diluted further prior to use or they can

be provinded at the concentration of use, where the

vial s na\LSjilude one or nore dosages. Conveniently,

|n t he singl e WD 2007/ 030080 PCT/ SG2006/ 000217

ges can be provided in sterile vials so that
the physi ci an cangenpl oy the I r N
the vials w ] haye tt}e desﬁgd@a?rg%ﬁ]gﬁ%wyla%& eec‘hy” 1H
3 agent (s). ASsEABitERe-SwiHNhgkr-acrylamide
can be various witten materials such as
instructions for use, or a notice in the form
prescrxibed by a governnental agency regul ating the
manuf act ure, use




5 or sale of pharmaceuticals or biological products,
whi ch notice reflects approval by the agency of
wourorfoaeisar e, use or sale for human adm ni st raPCo18G2006/000217
[0215] The conpounds of the |nyent|on nay be used or
adm nistered in cenblnatlon %%% a
addi tional_drug_( )\ that ar&" erﬁ F[gﬁ'@ﬁtlh)"cpeatr‘ﬁr@%y' §mino)-
HDAC i M df ugs and/ ethylpniebedkigigadob5gl-acrylamide
surger ot herapy) for the treatnent of the
di sord¢r/ di seases nentioned. The conmponents can be
adm nistered in the sane fornulation or in separate

fornmul ations. If admnistered in separate fornulations
the conpounds of the invention nmay be adm nistered
sequenti@lly or simultaneously with the other

drug(s). M5 [0216] In addition to being able to be
adm ni steged in conbination with one or nore
addi ti onal™drugs that include chenotherapeutic drugs

or HDAC i nhi bi toKd ugs, t he SddrplBdddmethylthy)-propyl-amino]-
i nvent i og TN a costhyined-berkoinn@sary.y) W§aroxy-
this is e conpounds are typlcallx adntnlstered
in combi fati on with each other. Thus orf€ Hore 20 of

t he conpounds of the invention may be adninistered

ei ther sijrultaneously (as a conbi ned preparation) or
sequen iaPLy\%n order to achieve a desired effect.
This/is especially desirable where the therapeutic
profiil e of each compound is ﬂl&is such_t hat

conbi ned,_ef f ect \of the, two dri \V'%“é%o %4 q"ﬂﬁ?ﬂ\?@‘%ﬂ’y') -2-
t her\cg.p__ez{t_t iTc TES f h 5 [ OZl?]m&Pﬁsuﬁam&Uth&&immldazol -5-yl]-N-
conposi ti-ons- t is invention for

injectién,conprise pharnaceuticalIgﬁégg%%?ﬁﬁwge
sterile‘?@yeous or nonaqueous sol utions, dispersions,
suspensions or enulsions as well as sterile powder s

for reconstitution into sterile injectable solutions
or dlspeﬂ5|ons jusg prior to use. Exanples of suitable
aqueous apd nonageays car r PeiH-(3eh- Dmmﬂty*sbutwarlnmehetbyl] 2-
C| Ude®wat er, ephpgIofH- bé}fibma%ol(§§rl?n h38roxy-
* pr opyl ene egcoI pol yet hyl ene gl ycol ,

'ke) and suitable m xtures ?ﬂ%?@&%

oils (such as olive oil), and injectable

or gani c es%;ts such as ethyl oleate. Proper fluidity

can be nmiwtai ned, for exanple, by the use of coating
material s uch as lecithin, by the maintenance of the

required particle Bize in t:?h[a [m@mﬁethiﬁtﬁ@ﬁﬁto%ﬁwl]-z-(z 2-

rflact ant
composith y al so cont ai E@qd%%ﬁ% hepRoIRdazol-5-yI]-N-
presenvatiive, wetting agents, enulhym@mwﬂ@n&gﬁaés, and
di spersing agents. Prevention of the action of WO
2007/ 030630 PCT/ S&2006/ 000217 61 m croorgani Snms may
be ensured by the inclusion of various antibacteri al

and antif ?9al




agents, for exanple, paraben, chlorobutanol, pheno

sorbic acid, and the like. It may also be desirable
woaooshogde | sotoni ¢ agents such as sugars, SOBCUSG2006/000217

chloride, and the Iike. Prologged absorption of the

i njectabl e phar maceut i cal ﬁ&ﬂ%?/a@ aqt;égt‘% qutug/ﬁbagrﬂ%q}ghyl} 0.

the 5 incl n geats t

as alu u nost ear at e atmR-dielettyi- propyliﬂib&]zoinildazmsy” N-
desi or nore effective dist[i dbutlaon

conpounds can be incorporated into SO gfyéaé%g or

target ed déllvery systenms such as pol ymer matrices,

li posorre nd m crospheres. 10 [0220] The i nject abl e
fornu |o s can be sterilized, for exanple, by

filtration rougha bacterlal-retalnlngfllter or

by i ncor por tin terilizin e form of
sterile solid \?ﬁ[pos,htl onsg? ﬂg[??%gr#"ﬂﬁﬁ"gl%%%?j) )§thyll-1H-
di sper, m ri M6 wat er orbeozmreldasctI{SFyl}Hehydlp@@dcﬂhdnﬁide
medi u t=prior to use. 15 [0221] Solid dosage forns
for or adm ni stration include capsul es, tablets,

pills, \ powders, and granules. In such solid dosage
forms, Jthe active conpound is mxed with at | east one
inert, pharmaceutically acceptable excipient or

carrier such as sodiumcitrate or dical cium phosphate
and/ or a) fillers or extenders such as starches,

| act ose, W gl ucose3-(raA(, z-Dimetwnﬂroﬁyl} -brépy-amino]-
acid, b) fSvsugh as, forg
car boxy el I ul ose, al gi nat e}am) 28{migpzol-5-y1)-N-hydroxy-

pol yvi nyI pyrrolidone, sucrose, and aca@ica/]antic)e

hunmect ant;; such as glycerol, d) disintegrating agents
such as/dgar-agar, calcium carbonate, potato or

tapi oca.st/arch, alginic acid, certain silicates, and

sodi um carbonat e, oe) sol utj retardi nq agents such

as paraffin, ) Qb or pt i on @3% %?Q{"B?tgysbug’ﬁ”b&o)?@ylﬂethyl-

quat er pary |a niam Eton'poundils be@oinieibial-8 1) AEBk Sy 6 Tamide
as, for e e, cetyl alcohol and glycerol

nonost ear/ate, h) absorbents such as kaolin and

bentonite/clay, and i) lubricants such as talc,

cal ci umsst'ear at e, magnesi um stearate, solid

pol vvf}ihﬁene glycols, sodiumlauryl sulfate, and

m xt ures thereof. En the case of capsules, tablets and

pills, the dosage foBm may & 1si@-[Gohpimietyl-butflf-methgeamino]-

agents. Ho. o COMD Gty oMoy Habofofthidor 5 YR

may al s oned"asflllersm sof

har d-f i IJ\'ed gel atin capsul es using @M@’nye%ﬂ?ﬂ“éﬁt S as

| actose oy milk sugar as well as high nolecular

wei ght g{lryet hyl ene glycols and the |ike. 35 [0223]

The.sol/i d~dosage forms of tablets, dragees, capsul es,

pi I+, and granules can be prepared with coati ngs and

shells such as entgric coati d other coatin

wel | knowg_ in Qeleh@p,mace 80{%1?&30?'% fytbytg-@ 2‘"'“”‘”0'

They may ¢opj y Nont ai retropamiifiolietryl} agiettngoi@it@zol-5-yl)-N-
[N hydroxy-acrylamide

~,

/

o)
HsC
3 P~
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WD 2007/ 030080 PCT/ S&006/ 000217 62 can also be of a
conposition that they rel ease the active ingredient(s)

wonbyr/ozenrso preferentially, in a certain part oPCTis€2006/000217
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i ntestinal tract, optionally,sin a delayed manner .

Exanpl es of enbeddcb ng conpos N 1

i ncl ude q\pl yeric Subsi ancesé Qéwgn @ﬁfbdg%}ﬁ?ﬁmo]
desired, ga or “ofe ef f ect |6W|}ﬂl'|sh€aﬂ?¢3mtd?éfﬂ'5 WH¥hydroxy-
conpoundSJ'-— be |ncorporated into sl gkmlsgase or
targeted(dellvery systenms such as polynmer matrices,
Ilposomss/ and m crospheres. 10 [0225] The active
corrpo a?z;an al so be in mcroencapsul ated form if

appro with one or nore of the above-nenti oned

excH ent [0226] Li qui d dosage forns for oral

adm ni stration include pharmaceutically acceptable

enul si ons, sol utions, suspensions, syrups and elixirs.

In addition to the active 15 conpounds, the liquid

d@ﬁ@]e foe neomropndondiscipsednere  HYJroxamale cefRoNNs uestpining a
dr%nﬂé tac&iluﬁge aoielyOin 6P tRe é&ﬁ;‘.t@tﬁen@! it hedy be mhlbltors of
ven sol u

ilizin ents an ers
< AFRFPORES PG JFf | PFE ROPMoGRy T BpBoRpEbases. The
ehmrbxamaté ednggoubdsngy beaswiablefor posveatjdn or lreatmeat & ,a disorder caused

pi)?p%s Agx?atéa yv?’f?’sl r acsco LXIL n g&'é’rﬁ;?(lons dbﬁg:%hybroliferation and/or

I Cul ar
g eogieganesis vaen rusegemthﬁer aibhey @r teggthen mith o @hasasgeigically acceptable

0 'c!aﬁn)an dﬁﬂe)ﬁ?&‘rre%lplelztoAﬁ ekdrdiy 6k REN B bildbdkr Blosstee! |
pol yet hyl ene glycols and fatty acid esters of
sorbitan, and mxtures thereof. [0227] Besides inert

did20¢nt &dmiriibﬁaﬁmﬁdf comppPWrels twithing-oeraala &ll) &ohdnmasisode be by any of the
a‘%& é?egt modetC ?oragnter\gﬁgar#ﬁmgirgt%%n%lfdh génﬁlrai' éryrleggl a&dby parenteral

susp I Ng agent swee
pedministration sysh ag @nwtarfeglzszwrawgwsmtswnowar&dlairqqefmal routes.

t %Jécjt‘iSn aah 'b¥ %oﬁQ@QH%staWr lﬁl@ﬂﬁlﬁérﬂ IFUSHRE n‘ﬂheﬂ Hctive compound is
ents as, for exa |e, et oxy |SOStea

 RosAb icluged (o pbe %W@a'yo%?%ﬁe KAier gbpwewaﬁnd in an amount
estificient torieivecs yat @tibhtrethaeapduticaly effective dbsd. Unvarious embodiments

nﬁ'éeain%gh@éb%g%uggsnyg)ywherge%c ﬁegﬁtémg %ptrmg%atrngc @%Bw g/ p{rollferatlng cells,
f er9. canserus bmaradhiandp newdl edllst rati on are preferably

suppositori es which can be prepared by m xing the
ounds of this invention with suitable

i IIQ Otht Aigsesk BeBINRE LerBY CHSPY i%f SeRTiRINORY "E%@S% to encompass the
bwhsteumbpodf getditiohe fiat gle\chaiacterised by wpparsiotiaar abndinalgrowth of cells.
which are solid at roomtenperature but liquid at body
tenperature and therefore nelt in the rectum or

v#R08hI Itdavantigipatgtd thab theagnenpokedsaeft the dnveotigiowiicbe ygeful in treating

ZQ/Q%LQ%)@Q&QS gddﬁ@&ﬂ%%%éc? to bone cancers including Ewing's sarcoma,
osteosarcoma, chondrosarcoma and the like, brain and CNS tumours including acoustic
neuroma, neuroblastomas, glioma and other brain tumours, spinal cord tumours, breast -
cancers including ductal adenocarcinoma, metastatic ductal breast carcinoma, colorectal
cancers, advanced colorectal adenocarcinomas, colon cancers, endocrine cancers
including adenocortical carcinoma, pancreatic cancer, pituitary cancer, thyroid cancer,
parathyroid cancer, thymus cancer, multiple endocrine neoplasma, gastrointestinal
cancers including stomach cancer, esophageal cancer, small intestine cancer, liver



63 [0230] Dosage fornms for topical admnistration of a
conpound of this invention include powlers, patches,

wepoeyseosoi nt ment s and inhal ants. The active ceopsG2els000217
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is mxed under sterile condi t57ons wth a

phar maceuti cal |y acceptable carri

p,cggcgf v%ﬁt fé?é)atl%l?? éip cagf;erplgg?}requ %Ipé] %’ﬁ’%cﬂg ?& ou[5 gall bladder
r eander,egbnitdurip&g Thhcefh exclvmnméstlma—‘peozﬂrl fosanil¢ yarwa goastaje cancer,
a@ﬁ%&olo@&%e r{c&%t W%Eldiﬁgmé’é?\tﬂcal' carfébr, %Hgﬁ caﬁl?g of 'v‘ébuﬁé\t cancer,

I'cial” or desired resul
antsuv endameiemaenteti Wereageer gesttieng) rtrogi@gb@stlc cancer falloplan tube

a@ﬁd& S.Itérﬁk'ééFb‘émaAﬁea@fafrﬁGTebk/Ear%mUﬁéluduﬁ?g brh&pd:eﬁ/ﬂﬂ' Eahcer, lip cancer,
Su icient to

Il
" SOPLS BB UPhERD TIPPOLE Bt O IoE Y B gger: nasel
Stcatcer, p%rérﬂsalrugnm,emasnmwry cahdegcleikemizmipcinding alnildbend leukemia,
tr%ggtlu Iémgﬁgcg{lénl&ﬁ %a?@[t o &@'Ig&eﬂ{ éag‘g'ﬁ’ %Wn‘%ﬁocﬁ% leukemia,

onven ques servin
r @b@htcgnmchlenwlarfww C@Jh'ﬁwtﬁjlamsaw@l nreruyﬁl@%qc l@gkenplﬁ plasma cell

d@étﬁémané%rélaﬁ(efnﬁhaﬁ?@&h’és' ﬁ@éﬁéﬁol@éléeﬁ@kbw@rsﬂﬁ@wﬁg myelodysplastic
nunber of factor onsi dered.i ncl.ud

nSYNIrPRES: értye{oarohf[sef?élv% glg?fg%rge asgﬁ ﬁ[[l[%n'lla a[ngorg Iag%m a\&g denstroms
amﬂiacrcg;mbeﬂr&lmldnelarhg hancetseinsipdiog fsimall oelhdirtgi camcemvohgedll cell lung
t Q?ncgeﬁ,;/ r%leéo\(he% elk/r‘r‘igﬁ}%ﬁats' qncluc}lrgf Fl&?g%?f%s edlg'elsasgf r‘id?\eHodgkln s
adhrﬁlnhomae rasitaneeyse Trasd ely@phorgm il lpé‘?rra!atT ‘éﬁﬁ‘ 'Vf\wéoma AIDS related

bii 9mpRbhAHE- &élltl\)fn&fon{ahgurﬂﬁt%pﬁﬁ[ﬂfoh%n é&}é"ﬁaﬁt@& ficReing FliRoblastoma,
doSe regine selected, the uﬁ'ﬁ'@% mft er nedi cations

o lTa9p i MPIEMeant R (cARsER NG O8%) TRIGFAEin cancer,
dagageousi dell chlelnarna,aﬁ@eelfcelocanaé)o Eoft Bss0d sgroorB@0such ap ehildhood soft
Ki Jsgt%r Q:m:?rf\ %]QIH t%%ﬁ%ls\é\@é %Eorﬁ S i's &r@@’ﬁ% tﬂfngé/eé)’s%% cancers

do sag he range

kthngimnkldﬁeyb@dgﬁrwéllll@httuw tagder ﬁﬁmcer prrethigl ey, ARG fpnsitional

0.2 EsheBP ng per kil ogram of body weight per day,

even nore preferably 0.2 to 50 ng per kil ogram of body

wei ght per day. A suitable dose can be adm ni stered

i Moz04} Expihplasdanckes that pey balagatedby he 28Bpoukss df the presert invention

aboyv f I

" e BATIR o6, SROB0L RO LB RS g cocor,

ofrengl Wameom@gd@a@leleylca@@omah d9BirigsaRae, é‘dﬂqmsmger R‘Wéﬁﬁﬁa' cancer
hepoh esHees [ Yoshida M et at, J. Biol. Chem, 265,

17174 (1990), J. Taunton et at, Sci ence 1996 272:

408]. In certain enmbodinents, the histone deacetyl ase

| 1Tb203] t Exemipliyecmcers that tnfayaiettfeated BdemmeButdseofdbe present invention

Ot 10 B BH oA SRS AR, 3 Bomyciontc

hileukeméa, @ea@eﬂy&lfa@dﬁ%em@l peuwe dimopbpeyye 'eUJSPmIﬁ'b gewp d-cell leukemia

deé’;},ge, M})ﬁocfﬁa sbéh %9@cé?lt Bﬁf)h(ﬁﬁ@%’b”@ﬁr‘kﬁts Fyﬁh@hcli}h@t @0t@neous T-cell

deace ylase i nh eracts and reduces the

adYmRtiama (G Chh eﬁ‘i’@rﬂeﬂ%ﬁﬁr?li}- ShY"RNeP8Bne deacetyl ase, for
exanpl e HDAC-1, HDAC-2, HDAC-3 or HDAC-8 which

oIHARTS o B Br SRS L ol e

t dnglete sndid t@Bordsi and drematadgit maligrencies. r byanaiies eawame@t ypreferred
of .oRLAL QRdtCRLy bENFhiANSit Rl EroRdd Bf HeSHRBS&t invention are colon

cancer, prostate cancer, hepatoma and ovarian cancer.



pat hogenesi s. These non- hi stone substrates include
Hsp9O, a-tubulin, p53, NFkb and HI Fla [ Drumond et

watog7/08e080. Rev. Pharmacol. Toxicol. 45:495 (200%)612006/000217
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Certain WD 2007/ 030080 PCT/ SG2Q06/ 000217 64 preferred
[ ggﬂe eac %I ase jnhibitors are those that interact
&/ Brothel qerpRediment, g¥qmRiany yoageers ik mayebe treated with the

deemmtqahdas@‘ thdhpreberit svenition lavee ford QnéllLUéMdng%aﬁ@ér SomaArdil lung cancer
th SQERAsRgs may be useful for treating

proliterative di seases. Exanples of such cel
proliferative diseases or conditions include cancer

(i [DQd)S]delnaéhth@t SRS, efb?r?d’lér?séaﬁcergntﬂats ROt Be Sreated with the

nmuscl e ¢ iferative di sorders suc

re ‘t”é"ﬁ&% °f ‘%ﬁ@ﬂ?Sﬁofe'ﬁt't'\tten EBnHBMRY GRERjnapra/mesonephroma, intestinal
patratnr:ezwlnarplaycremafcehcefor treating tunors such as breast
cancer, colon cancer, lung cancer, ovarian cancer,

prostate cancer, head and/ or neck cancer, or rena

gd9209i ¢, T"ﬁa‘FRf‘FF@HﬂQ’SC mag iRpebe amel b dientresmentr ofas divetder involving,

a&el&ﬁﬁ@fo‘ﬂr Q@bcidiE] Wigh'@3kg gétlmmls?o%eld% %ﬁgeﬁ%y be

| eukem as. In addition, the I nventive
useful for treating a prollferatlve 10 d| sease that is

r d02WEt Otheret aretaheuniice af AR OMdesi that Hak/8®ken implicated by or known to be

C re
hﬁé{;ﬁﬁé@&;%ﬁ?er a‘ltﬁ%\?t’ A2 condg ta?tc\’hy %@A? BREyisdgown to play a role in
péﬁggeﬂgg Slisgpsp pesst.e9rowhase Elympmnllfeare lehbodormeavesheen shown to be

C@W&Q&jfbyqilDA@' |§h|lb|f?9y§ntlj|éepde9§"%f kPrﬁs lt&i)%dthatlo wéﬁﬁ Yo expected to be

r conditions or P asl I nC

f eﬂ??ﬁ"fﬂg'ﬁ?%H%ﬂaﬁatwﬁsthﬁepvawdg 0 H@w@\fenuoraaeln@mﬁedet@wmg but not

pdimjtes ,to: ergo&ﬂemtlder d!js&lsﬁeﬂﬁ (e’:k% h@hd&')\“i‘gédr&ﬁegdﬁérﬁtl\ésH@eases including
ia W

;F-ﬂﬂ Fﬁiﬂ?%@ E’E&?DS%aPJ’a ‘i%%'glgl t I‘ijésfai)’{%l e 'f‘%fgtsa Dipgase g rfizheimer's

prQﬁetaﬁ%l %elmmrﬁémai@mal gegenératiora Pragredsive supeenyicléar palsy, Torsion

aGh/ktohis, Sﬁé%nﬁatcafortl%%ﬁ@ta‘ﬂé' ®sklﬁ rlﬁi\ﬁl C?? t#éﬁ{o?t 81?11339 d?nlg Tourette

ker a oacgﬂf oma. In a preferre
prPENEARRHTYSE EIY |b8‘i’1\éd'%ﬁasﬁﬁi‘é‘fsp¢'%ﬁ§i5a Intragerabigh hasamomhags Primary

t rlaiataledclémsm o8pinal nelgsclar tarbphyi, m\h%trb&rb Hi&al sdRrbéig! Hypertrophlc

AP S pRIHI0P! B B e, Tval ey Ceoatiomy. fereiory

t ﬁeasttla rnamwg@m?mrmwe satakias ehd Sy Dnagyeei Isyndm‘yle beMetabolic diseases
usRfudingBbe tzfdt@JetJéQ D@&éﬁe%ﬁt@@ %%59&5' &qheg E? Elglhg %g%urcgma Age-

[ an anmat or% di seases” an
2 Eelated Jmpcylgy gagensratieni magyiar H@'O@ICS @'ﬁ@ﬁf\erat@n,s djubedtisd glaucoma,

f traerstitae  kpratlip, C[WBlSdtlﬁt |rét@1o§5th)ﬁa%ﬁfrs ah%a@m@ﬁr%r | Y degeneration,
sorders

di 0 / or |
r %ﬁ@? % 1oP ﬁtth?' an's g\@ E %qrﬁyc CPWﬁﬂISD 3@;@@% st Rirqyascularization
af@?hﬁ%@t dtlmvaspaladzayvasmfuthar ColinemaRetnopéthipr &ft Pematurity; Macular

dEagAse Maculst ABRL QRacuRRit cﬂ&“rtﬁarghﬁe% n{tlI ,nw%a,sﬁgrgmahgnant

acut e neur odegenerative sease
d POV O th%rq?f‘lﬁ%'ﬁa's'rtﬂ?@@a@@’ ditieggagpandiers Inohumee isysiém disorders

t Insisidiag &thumétf)iecﬁrthﬂ@(@@ dété&a?@tﬁﬁs |Jh\ye‘?nkf HReAL arth itis, Graft versus
DRgh i, 8 ML 2kt oGl o st s Thod
I'Sorder 1 8 e Prof P?/g“r%ﬁaé'yr e’y F?'S?%?e flammatory
ah@yyq’q@segm)o@q)htlerulqert)s’me Apcrodnblicf Be@tiiis/ eDigbREY, BWibedréns’'s syndrome,
CRURiBe -Sclerosis, Ankylosing spondylitis, Membranous glomerulopathy, Discogenic pain,
Systemic Lupus Erythematosus, allergic contact dermatitis; Disease involving
angiogenesis including cancer, psoriasis, rheumatoid arthritis; Psychological disorders



[0236] The hi stone deacetyl ase inhibitors of the
i nvention have significant anti- proliferative effects

wand7psesot e differentiation, cell cycle arresPCirisGRév6/000217
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GlL or & phase, 35 and induce apoptosis.
2007/.03008Q_ PCI/ S&200 /O 0217 .65 SYNTHE
g iy

WO
I .
DEREER, ISEEieT (F3RZ % cih?%espswg S gﬂ‘? ‘i%ﬁ“xﬁé‘ﬂ? i S Cﬁrdlovascular
aPseagmsointlddisg ddeadnfbibrre, ofestsmsnSh eiardiacr bypegwphy and arteriosclerosis;

S ¥itdRE Sdls%gsécfh ﬁng&ﬂéTm%ﬂ r’fﬁ’o?bs%f IJn %b‘rd'é\ée Q@éte rhbror%ls[ Q%ggagloﬂbroma,

In one enb syn hesi s ounds
ofnfercawmPaeqiseasmfa\é@fmqqEangaébfaf%'osas cYB aSNCaNP'@ A'%%na Bacterial

Zln@bc’uﬁ% VINalinfdctiofts, 5oy lerpeq Qﬁ{#&}( Profkodl @Fectibns), such as Malaria,
rzn?_r@gm? ,&F g, "IrgR ug%ﬁ%tn(atbt%}gc& mn gg?n %x?%aesmogpba cc%zos:s and

g Heerpatppoigicatisecderaindudinmina@s geimia, reehprand sk ki ARY ane;mle)
02N >Cpc 15 Y (A2) [0241] (c) displacing the |eaving
grou with an amne of fornula R NH2 to produce a .
5unH‘ Ysingt the coBRayDsOf thagsinveniiomthepsRp be egpinistered in any form or

mode which makes the compound bioavailable. One skilled in the art of preparing
formulations can readily select the proper form and mode of administration depending
upon the particular characteristics of the compound selected, the condition to be treated,
the stage of the condition to be treated and other relevant circumstances. We refer the
reader to Remingtons Pharmaceutical Sciences, 19" edition, Mack Publishing Co. (1995)
for further information.

[0212] 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.

[0213] The compounds are, however, typically used in the form of pharmaceutical
compositions which are formulated depending on the desired mode of administration. As
such in a further embodiment the present invention provides a pharmaceutical
composition including a compound of Formula (I) and a pharmaceutically acceptable
carrier, diluent or excipient. The compositions are prepared in manners well known in the
art.

[0214] The invention in other embodiments provides a pharmaceutical pack or kit
comprising one or more containers filled with one or more of the ingredients of the
pharmaceutical compositions of the invention. [n such a pack or kit can be found a
container having a unit dosage of the agent (s). The kits can include a composition
comprising an effective agent either as concentrates (including lyophilized compositions),
which can be diluted further prior to use or they can be provided at the concentration of

use, where the vials may include one or more dosages. Conveniently, in the Kits, single



ZRLH-\Y 20 (A3) [0242] (d) optionally reacting
the conpound to further functionalise RL WO

waQ0/B8B080 PCT/ SG2006/ 000217 66 [0243] (e) PCEMSGRI0GH00217

10

15

20

25

30

35

the nitro group; [0244] (f) reacting the reduced

d . f .
rgfzo&)a(léaé]aaw te ?rngm%%%H%l 03%%\‘\"} 5 ?hglls‘%:an R erﬁlplgﬁﬁﬂ e vials directly,
t thmeretthedtatse\dillthevqothedrtﬁeeemamgm’frpod iwdnaghtratio df agent{. Associated
gﬁjﬂp\ such Qntekneq:} cgn §a ('arﬂ)u\l:Q ten ) méterifls sﬁ(ch ésAﬁl\);trucﬁug%‘lé} use, or a

g). convertin onpound to a conpound of for nul
| Notieg ip He4em W?é?r&eﬁ by @) goaawn@@tabggefnpléEpg(g[?pngﬁheéparyfﬁgture use

o0Besalé of pharaRtewicalé foy bibwélcfaluﬂirbhlﬁjts Weghendticé esflectrapoval by the

b
[ a7 of el s TR R e P B uc cypi ot 1y

uti lises a car boxyl protecting 15 group. The term
ﬁﬁfteCtlng group” refers to a chem cal grou

18l t $he RRMPYINEB RS iy INvantiPh Ee Mestsed o af)n rﬁ%%f&@ dn combination
Swhtﬁ‘(bhda ‘oe mpraradiditionbledrde ¢d) rtiesd of ¢ Bitdndifeabpeulic drugg @@ EiDAC inhibitor

i.eld to give a [ ected subst etht t
!l s Se-Pault 1L BB Rl BT ol nd FERRehC of tre
deeptdeddlseazys inertienasic t i el gomeansutabban foroadroinistered in the same

PkEGHGH 08 Prp§éda?z$t§ f&rﬁt uighd tlfhé‘dnqﬁ‘ Stefedin separate formulatlons the

functionality IS renpvable in 3/

- GRIGS CLIB A EEIE TP HE PABNGIEFS SRR ERD g mlsmeotsly wih the
gbtepdray(spr esent or generated in such projected

reacti ons. Exanples of suitable protecting groups can

be found in G eene et al. (1991) Protective Goups in
Ofagdfl cin 8yditioneloi bejing2eile Edbe @doinistangd éy canideation withcone or more

N‘%%ltYd?t%k)druf fﬁ'ﬁlmud@f N othef AR ML dﬁfb%bQIXHDA@f ‘Mh‘i"d?tbt‘ Relgs the
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the combined effect of the two drugs provides an improved therapeutic result.

[0217] Pharmaceutical compositions of this invention for parenteral injection comprise
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions,
suspensions or emulsions as well as sterile powders for reconstitution into sterile
injectable solutions or dispersions just prior to use. Examples of suitable aqueous and
nonaqueous carriers, diluents, solvents or vehicles include water, ethanol, polyols (such
as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures
thereof, vegetable oils (such as olive oil), and injectable organic esters such as ethyl
oleate. Proper fluidity can be maintained, for example, by the use of coating materials
such as lecithin, by the maintenance of the required particle size in the case of
dispersions, and by the use of surfactants.

[0218] These compositions may also contain adjuvants such as preservative, wetting
agents, emulsifying agents, and dispersing agents. Prevention of the action of



ways however it is typically found that they can be

readily accessed via reaction of the free acid with
wano@lsaeisol under acidic conditions. An exanpl eCoiSGao06/000217

suitabl e al cohol for this purgpse is nethanol however

al cohol s s ch as nol , but anol, and
nderoifRE fay B8 a8 HaE by decne BBl versus Fulbertpus and antiungal
S e gurRnts éOl'dBaaraplleepbrwovd”rlabladartoaImsnc&dmala:t@gje and tha like. It may also
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Whéé‘s? oHEe g madeGH rc%ﬂf Q&Jebt%tf% nt or S%@?%t:;]c\ﬁ?ge{slfggiurnocitrate or

di spl ace t eavi n Di €a
r é’é‘@ﬂq% PBPSP(“H@ a u‘rli@r ScQBrﬂXtﬁnderngsuplh @s| stantiesq lagtaseypsucrose,

20 | rglra:oﬁl@n mBh@of, erdnag Sifdiy eRkigM fb?" BhdBrC €85Ol as, ani’ope ‘example,
ically chosen to provi

¢ RE BB P EpP RS s el 18 i peloane, eorose, and acacia, o
diwpiestaaise atcho s tdheetot aw) ﬂgrngfgfmlﬁg ddeatss st g Lagaﬁagar calcium

I €2fohQM, H&X OEH,- %ﬂ) idd§ sta?cql, % g}fﬂsc %jcrcp ){:Srﬁa% Sr‘?&a‘;% %ﬁg aﬂrgrum carbonate,
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30 additional functionality. For exanple it nmay be

r:f| gfd ch{]h an acid, an acid chloride or an acid
a @% i 38/, FyRROSLPnmAff Ml tiRe Manalse §e 2opiayed gediass ivsoft and
ampidillbd pelatiecapsliee usiag sucklexcipients By Ideeost @RRTIR dudkr b wall as high

AR HORSIo SR L O CORRS igne (reduct i ve

am nat1 on (V|athe|mne).
Alternatively it may be reacted with an al kyl ati ng

35 agen] SYRSsAR ddBadd bkhs SAhBISS driyeRE AdHESes, pills, and granules can be
prepared with coatings and shells such as enteric coatings and other coatings well known
in the pharmaceutical formulating art. They may optionally contain opacifying agents and



t he correspondi ng al kyl ated am ne. The am ne may al so
be reacted with an aryl or al kyl sul phonyl chloride
woaoovisesduce an aryl or al kyl sul phonyl grouppromisG2a0a®@00217
amne. It may 30 al so be that the am ne introduced IS
in a protected formi case the amn
or 6L AN GE oo p RPN Ao "B TPERT e (At noresiendel only. or
Ccoprferertially, o izocertain pdre of thedhtestinat tracts optichallys sed @RY¥E manner.
bej ' I [ 0 h r.ot e
or GLaniEs by Sftodtding dolngbilidbs TR e el TG B ifregi eubstances
(dapewdie8g upon the exact nature of the protecting
5group) and then reacted as di scussed above. 35 [0250]
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ce

be red I'ng strong reduci ng agents such as
L|AIH4 or NaBH4 (typically in an alcoholic solvent).

10lt [02251 atsPakife Q:@Ht'p@&r% da diRasd |n°r'ﬂ|cVUe§19aéJs[llbféBQ‘8¥rln if appropriate,

hi ne or reactj on W t
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BT E A TS YT -
et frAWEPNS, nSQ'W@npr ég%ﬂe@elon&af syidnst iand aelixirs. [1028dditiofihé the active
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t oetpyl cadeobel, ttéb@ropjtoalcqhbl | syl carboratst ethyindcetdie Phebayll dicohol, benzyl

0 tric amunt of the,. .
Car%i@? gﬁ@b&e @y?the‘ﬁ %é’&‘eﬁg erTg glmsegryﬂ?orrgﬁmgF {)J# (in particular,
di C@ﬁﬂ%ﬁ@durﬂfetdnd@m t adhe mctmlm a@etedi tandnsesafteesals), glycerol,

20 Cot@ﬁéﬂy'dﬂﬁt%fdrw RIGARbI, BbolyQﬁWIGﬁ‘e @R/BMQ rak @H}ﬁ%ﬁ:ldt Bfers of sorbitan, and
reac rOdUCt such "as Dean- and- St ar appar atus or

t h@X eessB €8 of a coupling agent such as DCC. 15
[ 0252] The reduction of the nitro noiety to produce a

Irorelg d I?Js?%g %ert%l&g’h%}ﬁh gr%f:t%olmop%glg?r}? c%%]\eaés{oggﬁvgeeﬁdjuvants such as
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25 OUjgehfd. @ sequential fashion or they may be carried out

simul taneously in a one-pot operation. 20 [0253] The

synt hesi s invol ves conversion of the conmpounds thus

fo[t)mﬁ ISIIspertsitﬁIs cmawmumds) Bt ddige chMﬁmddgnmaV hioBtaliBY¥uspending

f
SrTRTC TR T RN S ——
hywttb*@hl Qﬁt&ralemtcmwstadmeecemmgsef refgminioyd meledpdroxides i lekntonite, agar-

30 Enddab, aﬁ@t@% hthD XY ARAEsGhéEld Species within the
scope of e invention nay be readily achieved

through the use of different hydroxylam ne
de[o2aoat i Gtdspositibns for rectal or vaginal administration are preferably suppositories

which can be prepared by mixing the compounds of this invention with suitable non-
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository

35  wax which are solid at room temperature but liquid at body temperature and therefore melt
in the rectum or vaginal cavity and release the active compound.



[0254] In anot her enbodi ment the method of synthesis
of conpounds of fornula | as defined above x /R3 N
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( WO_2007/.030080, PCT, 006/.. 7 0. R2.

5 TS0l 7 059 Ry (o SPIIREIOf B & EoBpnE o i fontl inluce
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( reseryativest BUErs: P ersifpitinhich Bray be SRYEShd of formul a

I. [0258] This sequence enploys an olefination to

i u he desired functi.onality,to, . e

BRE edFe t1E VRRareG ey Hiqiah Abint: b0 lrdfive hoBhe, i an amoun

olsefficienttto effech dpemficiapor ddsirerresults. An effective amount can be administered
in one or more administrations. An effective amount is typically sufficient to palliate,

ameliorate, stabilize, reverse, slow or delay the progression of the disease state. A
therapeutically effective amount can be readily determined by an attending diagnostician
by the use of conventional techniques and by observing results obtained under analogous
circumstances. In determining the therapeutically effective amount a number of factors
are to be considered including but not limited to, the species of animal, its size, age and
general health, the specific condition involved, the severity of the condition, the response
of the patient to treatment, the particular compound administered, the mode of
administration, the bioavailability of the preparation administered, the dose regime
selected, the use of other medications and other relevant circumstances.

[0232] A preferred dosage will be a range from about 0.01 to 300 mg per kilogram of
body weight per day. A more preferred dosage will be in the 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.

[0233] As discussed above, the compounds of the embodiments disclosed inhibit histone
deacetylases. The enzymatic activity of a histone deacetylase can be measured using
known methodologies [Yoshida M. et al, J. Biol. Chem., 265, 17174 (1990), J. Taunton et
al, Science 1996 272: 408]. In certain embodiments, the histone deacetylase inhibitor
interacts with and/or reduces the activity of more than one known histone deacetylase in
the cell, which can either be from the same class of histone deacetylase or different class
of histone deacetylase. In some other embodiments, the histone deacetylase inhibitor
interacts and reduces the activity of predominantly one histone deacetylase, for example
HDAC-1, HDAC-2, HDAC-3 or HDAC-8 which belongs to Class | HDAC enzymes [De
Ruijter A.J.M. et al, Biochem. J., 370, 737-749 (2003)]. HDACs can also target non-
histone substrates to regulate a variety of biological functions implicated in disease
pathogenesis. These non-histone substrates include Hsp90, o-tubulin, p53, NFkb and
HIF1a [Drummond et al., Annu. Rev. Pharmacol. Toxicol. 45:495 (2004)]. Certain
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ﬁccessible by reaction of a phosphoniumsalt with a

ase. ln.
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the a een obtained it nay be oxidised to
t he al dehyde using a

[0235] In one embodiment the disorder is selected from the group consisting of cancer,
inflammatory diseases and/or immune system disorders (e.g. rheumatoid arthritis,
systemic lupus erythematosus), angiofibroma, cardiovascular diseases, fibrotic diseases,
diabetes, autoimmune diseases, chronic and acute neurodegenerative disease like
Huntington's disease, Parkinson's disease, disruptions of nerval tissue and infectious
diseases like fungal, bacterial and viral infections. In another embodiment the disorder is

a proliferative disorder. In yet another embodiment, the proliferative disorder is cancer.

[0236] The histone deacetylase inhibitors of the invention have significant anti-
proliferative effects and promote differentiation, cell cycle arrest in the G1 or G2 phase,

and induce apoptosis.



nunber of techniques well known in the art. This may

i nvol ve reaction of the alcohol with oxidants such as
weacha/doshr onat e, KMhO4i Br2, M02, rutheni um PeriSG2oodm00217

and the like. The reaction mays al so be carried out by

t he use of Jones T ersion na 20 also
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r eB28Tlofhewiredentigearttisn sisg hrosisled\a nbmberas smnemc mw& toBynthesize the
I eb@hSHinGOSMRdstiod Nese oxidation conditions are
typically carrie out under standard conditi ons.
[0265] The conmpound of formula (B5) may be provided in
5 anf028&}yin\vhé kmisb@BNt the BM0oAbE synthdSis b coRipBufdERa @Brﬁﬁﬁtl as defined
prgyldlng t he compound of fornula (85) i ncludes (1)
prOV|8|ng a conmpound of fornmula (B4) O X 02N OP
RINH 1 Y (B4) 30 [0266] (2) reducing the nitro group;
WO 2007/ 030080 PCT/ S&006/ 000217 071 0267] (3)
reacting the reduced producK Wi th und of
formula RRCO2H or a _c f a R2CHO and
cyclising the prod hus p;oqpted toCbr6HUCe (B5). 5
[ 0268] The reducti on of compound and the
reacti on of the reduce 1product Yhus pr oduced
follomed by cyclisation aggrhypically carried out
t he net hodol ogi es as di scussed above. [0269]
I'B% i Ipgudgs da}@fewﬂ'ag BcomBpYgIoA thedonmulpdAdy al | y
10|ncludes (1) providing a 10 conpound of the fornula

(B3): O X@®@N\ OPc Y (B3) [0270] (2) displacing
the leaving group with an aM ne ofyfornula R NH2 to

produce a 15 conpoundOgN or KB4): The
reaction of the amne to difspl Zt he | eaving group
typically occurs in the of a base. Any

sui tabl e base may be used wit eXaanes of suitable
bases i ncl udi ng hi ndered tertlﬁﬁy am nes, alkali earth

al carbonates and
[0240] (b) protecting the carboxyl group to produce a compound of the formula (A2):

X O
O2N | \/\_Z>\OP°
Bty

(A2)
[0241] (c) displacing the leaving group with an amine of formula R'NH, to produce a
compound of the formula (A3):

15

20

[0242] (d) optionally reacting the compound to further functionalise R’



and any inorgani c base, which is conpatible with
prot ected carboxylic group by way of exanple.

wepewiBooso bases i ncl ude sodi um carbonate, sodi BAT/SG2006/000217
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bi carbonate. [0271] In another enbodi nent the

i nvention provides a nethod of synthesis of conpounds
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%ﬁﬂé@% if’?@a‘ﬁi%ﬂpoimdcg 6j O:(mJRa( E:z)) [0274] (c)

converting the conpound tg a cdﬁgggnd of formula I.

Qa5

/
R1
(A4)
[0245] (g) converting the compound to a compound of formula I;

[0246] wherein (d) can be carried out after any one of (c) (e) or (f) and further wherein (e)

and (f) can be carried out sequentially or simultaneously.

[0247] The reaction sequence employed above typically utilises a carboxyl protecting
group. The term "protecting group” refers to a chemical group that exhibits the following
characteristics: 1) reacts selectively with the desired functionality in good yield to give a
protected substrate that is stable to the projected reactions for which protection is desired;
2) is selectively removable from the protected substrate to yield the desired functionality;
and 3) is removable in good yield by reagents compatible with the other functional
group(s) present or generated in such projected reactions. Examples of suitable
protecting groups can be found in Greene et al. (1991) Protective Groups in Organic
Synthesis, 2nd Ed. (John Wiley & Sons, Inc., New York). A number of well known
carboxyl protecting groups may be used and the methodology chosen to attach the
protecting group will depend upon the choice of protecting group to be used as would be
well understood by a skilled addressee in the art. In one embodiment the protecting group
is an alkyl protecting group to form the ether. These may be produced in a number of
ways however it is typically found that they can be readily accessed via reaction of the
free acid with an alcohol under acidic conditions. An example of a suitable alcohol for this
purpose is methanol however other alcohols such as ethanol, propanol, butanol and the
like may also be used.

[0248] The reaction sequence detailed above also takes advantage of a suitably located

leaving group on the starting material to facilitate reaction with the amine in (b). A leaving
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to a compound of formula (C2) may be carried out
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| e(t’.:lic‘rh;jaGnd]E;@Mé]nlﬁé-)’ché’\’ietat)ln?1 o NS ﬂf)n- %rgnglm@ Wﬁf an excess of

produce_a ormul a

R T CEIPY Uiy 278 5 e FAISPRLERIEHES e deProBipts substion
15 t ypittend dfter displacadert Wi tIuaSIea\gng b@uﬁﬁh@@bﬁ&)ﬁwﬁ&eacﬁon may also be

{
erArel by AP bt BEEN P G0 PPN T Poatiioh S pdfdiug, copper
ardnddhglikgesi s schenes as descrlbed bel ow, enpl oyi ng

the techniques available in the art using starting

fals that are readily available. The preparation
gﬁb%{g ? R 8Qe pmbodiments it mayybe desired to then furthere‘unctlonallse the R group

20  introduced in the displacement either at this stage or at a later stage in the synthesis.
This may be achieved in a number of ways depending upon the exact functionality of the
R' group introduced. For example if the R' group contains an NH group then it may be
further reacted with other agents to add additional functionality. For example it may be
reacted with an acid, an acid chloride or an acid anhydride under standard conditions to

25  introduce an amide linkage. Alternatively it may be reacted with an aldehyde under
reducing conditions (reductive amination) to form an alkyl amine (via the imine).
Alternatively it may be reacted with an alkylating agent such as an alkyl halide to produce
the corresponding alkylated amine. The amine may also be reacted with an aryl or alkyl
sulphonyl chloride to introduce an aryl or alkyl sulphony! group onto the amine. It may

30 also be that the amine introduced is in a protected form in which case the amine
protecting group may need to be removed under standard conditions prior to the
modifications discussed above being carried out. If this is done the protecting group is
typically removed under standard conditions (depending upon the exact nature of the
protecting group) and then reacted as discussed above.

35
[0250] The reaction sequence also involves a reduction of the nitro group. Reduction of
the nitro group may be carried out using any technique well known in the art. For example



conmpounds of the enbodinents is described in detail in
the follow ng exanples, but the artisan wl|

woeswrgnime t hat the chem cal reactions descri bedTisagods®00217
readily adapted to 15 prepare & number of other agents

Of it Hﬁz b\é%(’i (?] gglﬂgggéﬁcgerg Uc‘cm&Fé) en%xs%nﬁ chas ﬁw-lllg% NaBH, (typically in an
S u@'@%‘@&(f §<P|Y%7‘t)p dt may aled bwcm@mdfhydamtlon ith djphamnyd phogpbine in water

t hesey sddctidre dith rSrfdleoraZrt\ (tyBic&lly |HyarﬁQI95r%% 's@ﬁlgrlntyort %cetlc acid or a

rotegting. in rin rou changing to o
D LFrSTAUOT el o TR BRI e Sanduciad reApy Fakabiggsovent athough
5 1 Oisttypieallyroshdiictediin DMRIraXylic sobeet $URA a6 tthdnbiodt thafollih #e presence

of protecting groups in organic synthesis can
m%%@%ggﬁg in TW Geene's Protective Goups in

Crganlc Synthesis, Td Edition, John Wley & Sons,
19@%51]'* Hee[SrB@és% VtﬁérV typ@&l@elﬁvd'l\?e‘gcrrebaf&ﬁ cq'tﬁé lrébﬁ@éh H% thﬂety with a

or known in recogni zed
apfAPEALePYR ?f amcﬁldeﬁy %’Qrﬂr?fb‘cﬁtalﬁ?duéb%%ﬁ(ﬂ@endwc'tsﬁé to produce the
10 Vacyclues erotadi menK Sypldaﬂﬁ%blv%aﬂﬁlﬂbl‘s ofl s bidlchibMetric amount of the

sy Q bt ai ned ,or epared. 25 ,
e PR 88 of BT R0 B dn P B BRcpmi SBF Setie reacton
t heonditiamg | Eesel esrsiitiobe H plsellyonguce debgisaton od thei reaction product such as
| NGl &4 R05 Al t
descrlpt|gﬁﬁ§%gééﬂggég%g@§%%% gﬁd@ggﬁg gﬁﬁ%ﬂg}?%D%%d
percentages are by weight, unless |nd|cated

15 ot 0252} The .redBtigrOraRd niva iriolitptoréduct BGedRb€ proalist aABthe reaction of
ghtlégl edéjrgtgcg Srrc])tdl? t\/\v@ée ﬁ ﬁo%glra{nsg%é%cgcﬁmp %gn%:@é?c};)‘glkyved by intramolecular

L a¢vekpstien n&}'nbm@srred Laudl.in amdquestal fashiorh @utthdyumtaheve carried out
P Uditn iikr@bis®in a%le_?_) SogdtdlighM se i ndi cat ed.
Tet rahydrofiuran (THF) and N, N- di net hyl f or mam de ( DMVF)
were purchased from Al drich in SureSeal bottles and

20 US[e%iﬂSFh\é\&MysOﬁ%]@& B@We&@xoeﬁltm%ﬂqﬁounﬂé has efbMﬁédJ into the
AII so v f§ meretpurl ﬁ u3|n§ éandard ne% b
i PG el e e ERPE aEb G = PR WRES but is most
r ecaxr:wqamly Qeltlle\fedrh}’hreb@loovwlméwdrqxﬂammerfe!droulnidme ta produce the free
PORdFdx¥ficRicRS %Hir? td)&he@ygrlog(érﬂg%@ldrsgég%r}fnf”n intsE o the invention

dryi ng tube ess ot
st fa%'as reaglily aca'ﬁvﬁﬁ’dh%s’u@h §’8IU§@ At fferamt dydrayyianeine ti?reyﬁtwes
25 fl asks are fltted with rubber septa for the

T BE b Bl R e B oRBRED) i 5 O
Ardeffiged atmive t hi n- |1 ayer chr omat ogr aphy was perforned on

gl ass-backed silica gel 60 F 254 plates (E Merck

(0.25 mm)) and eluted with the aégroprlate sol vent
ratios (v/v). The 10 react|Mns as§B ed by TLC and

term nated as judged byN 6QQFU Nn of starting
material. [0285] The G, p afé re vtsuahlzed by UV
hyde spray reagent or

absorption or with a
a phosphonol ybdi c aC|d qeagent Ml drich Chem cal,
Formula |

20wt % i n et hanol ) whi dR
30  [0255] includes: (a) providing an aldehyde of the formula (B1)

1



15 was activated with heat, or by staining in iodine

chanber. Work-ups were typically done by doubling the
woeerioserso vol ume with the reaction solvent or PCT/SG2006/000217

extraction solvent and then weshing with the

i ndi cat ed aqueous sol utions using 25% by vol ume of the

extraction volune (unless ot hgrvvl s i ndi cat ed).

Product solutions were dr| drous sodi um
sul fate prlortoflltr nd5 apo Pation of the
sol vents was under red sure on a rotary
evaporator and noted as soI ent ved i n vacuo.

Fl ash col um chrorratograyﬂ‘?y [StlII et a[, J. Og.

Chem, 43, 2923 (1978)] was conducted using Silica

gel 60 (l\/br ck KGaA, 0.040-0.0631mm 230-400 nesh ASTI\/D
terlal ath of about 20

ﬁgggﬁl IO)u &é%ﬁn%tth%raﬂ% t Bt &FC %d\"@g@ﬂo?@,@?@'a% substituted

dovieflrutlon adeet forpesbioe e compowdtoétbrroula é82)anbi ent

spressure. 25 [0286] NWR spectra were recorded on a

Bruker AVANCE 400 spectroneter operating at 400 M

for 1H NMR and 100 Mz fogx 13CRMR NMWR spectra are

obtai ned as CDClI 3 sopjuti (reperped in ppm, using
chloroformas th zr_{{e«e ces dard (7.26 ppm and
77.14 ppm) or CDE(D and249.3 ppn), or DVBO d6

(2.50 and 39.5 ppm o}\l an Tnteynal 30

tetranet hyl sil ane stRhdard (O OO ppn) when

ap, ri r I mere sed |as needed.
V\h@% eg;z&ﬁrrﬁ?&%ﬁeccﬁ %@Qia{ér{g reBou & orr{nng Toll ow ng
abbrevi ations are used: s = singl et d = doublet, t =

t r [OﬁﬁﬁtThlsosequéHé@retnﬁﬁoys 'Eh'oléﬂ%éttdn% ﬂtmd&,re th? QEQ%@QE\%@onahty to the

trip

10 CO%P“FW eré?gﬁ'?? a&{’% O'GW?é'ﬁ" gs%ﬁsedaway P%EBY Pléfmt'ﬂn P@?’H’e” known
35n [tE8T] InVaiss espedihernt tie olefieiibaiagend isiaiwigigllebddnt (a phosphorous

Crs P P05 Botio MBS BB B3 g 4 reacton of o

[ ozesphopium $altith basgudnenether gmieaglineent theasle@@d6rpagent is a Horner
( kﬂmﬁ@ﬁ&ﬂﬁla&@bﬁhmﬁm r@ége%@éflhlcﬁ”g @B%s‘ﬁﬁor%@&f&i@(RongSO) CH,R

tical I—‘PLC conditions for purity chec
15 RFyi ichscan rgadjly de %?C%ﬁ?n"laéh%érhh‘ﬁ?m“ rezct@nm'mﬁﬁ?h offhesgi iagi@nces the
f5 1850k i©\catried out Iilnddrhﬁﬁhd@fd- S&idhionsy/ efJuaqcmlﬂ selaétdn W%k e reagent
o) L vent A. H2ZOwith 0.1%
J"?W%g)r oé’@%ta\%aggtg]of gc’?"ﬁt-%o beasCessPYent B: acetonitrile
vv| th 0.1% TFA. [0289] The foll owi ng exanpl es are

| nbgsvfed Wi the leHsibr ?éq%eﬁd%ethg'ﬁm%t@%e?ﬁ &'n%ﬂegstﬁqhea@&npounds of

are not to be construed %% imtations theret
20 adbi VAN UUBH PG IFRTSIAURE frspriRedARove: hose descri bed

bel ow, may be prepared using the follow ng described

h 1 .variations or
) dfe BRI P of he BRI EREH ¥ Bl phudtig oBtorpegdhpve may
| Ibej provided asiag tang mpetbadethgy exelluls®dnf iortheraealn nge embodiment the
C IRAYRAS pRiduced by

25 [0261] (1) providing a compound of the formula (B3) as described above



formula I'b, wherein X and Y are hydrogens, conpounds
(VI'l) of formula |la can be 15 prepared by anal ogous

wonoaderse, for exanple, by the choice of appreprisa2@e6/000217

10

15

20

25

30

starting material. For exanpley in the case of Zis
-CH=CH and attached to C5-positionctn Formul a 1 b,
!

such conpound(s) can be synthegi zed anal ogous

method illustrated in Schg ~n starting with a

substituted cinnamc agld/e]p.4* OopP

trans-3-nitro-4-chloro- ci 79§Lcid), appropriate

am ne conponent (R NH2), CQ | ¢ acid conponent 20

(R2CO2H, Schene 1) or al dehyde (R2CHO, Schene I1), and

appropri ate hydroxyl am ne or anlkyl hydr oxyl am ne

(NHR3OH where R3 is defined a§ gbove in Formula la).

[0291] Specifically, the hydroxamate conpounds Formnul a

| bjogen @c&%ﬁh@%%p@b‘ndt@@he §6(é?ﬁ/9@.t' ¢ route shown in

Schene |I. The reaction of

trans-4-chloro-3-nitrocinnamc acid (1) 25 wth an

anjoaes] R Hek2mipourid@5pmes ea een\,fef’te@tcbtaléald(eﬁyc@-via a variety of techniques

tr n late solvent. (e. g. , .

ci 3L AR ) QR BIBRA B und RplEPSir R rt recucing the

unretecigd epreaxylagnpyp do (te cplcohglufoflowdde bpaixitlptiore stiltheedicbiol.  The

esfie@iidtibh GRihk QBroBLy? Yiddh Wehy(He! dakri AL i i

car box lic a%i d [(f? lr)ral?()?aybdg dggr{eg'r%:ug %@a%dgwgﬁ%'q#&e%{l/lkﬁown in the

estr %/rl FPFMRITL PALACIUAE TeRIMsn! efehuREctecies erraxylagrowrhith a strong

?Ippdurmqrageet suthre mmxpmnt?m, ILﬁFN‘ﬂhiIuﬁ g@hétgyl%amawg@, BHs-SMe;, (in
: nj tr of . . can.be uce

gy b Nt e Rl 1o o oSl enl g e rther than

an@dyding thesuiptestad) cambheh prenedli theiway ©11he alvaboldoupl ¢d selectively

Wi feBucB afEdt) tcﬁ%@%%%o%_ BIng&taAThd&ohdfionthi ch wvas

subsequently cyclized in an appropriate solvent (e.g.

acetic acid) to give benzimdazole (VI) (J. Med.

(Ci‘[9264] 2022 thet dicohbh hés ﬂxé&\%btaiﬁétfit wrwwméeabtngawa%e using a
' rom et ester. (Vl . a 0 ,

S;ﬂn%b\ggpﬁtedn%ﬁ%g%wgﬁké% N 'E%ha Thlsznaayéln(/%lgg reaéuoon ol}ﬂwemg?cohol with

7 53idpgtp) such\gs 20d Hideause, FOTOSE20 081N 00RERiun BtroSdd entk the like.

| fReRd 0 ) .
B B S D BN R gopen o
R e7car@d outdby-catalylic qehydpganatien opby reaction with agents such as N-

bromosuccinimide or related compounds. These oxidation conditions are typically carried

out under standard conditions.

[0265] The compound of formula (B5) may be provided in any way well known in the art.
In one embodiment providing the compound of formula (B5) includes (1) providing a

compound of formula (B4)
O
X
02Nj®/u\ow
P ~
\Y

R'NH

(B4)

[0266] (2) reducing the nitro group;



Snd2 H2ZN 1 O 1 RRCO2H AcOH/ MeOH RL N I'"Il - coupling
reagent HIVONH 0O RZNH... ~0R2\ \ 0O and /or

w0 200703080 OWN R1 R1 V 0 O N NH2OH HCl N v NPOHSGBH06/000217

RR 1 O. R{" I HN NaOCH3 R17M R1 VII [0292]
Alternatively, as depicted in Schenme |1, conmpound (V)

was prepared by reacting 5 with an appropriate .

al 9811dE3) cengivacthe rRRCEID rreduchwithrae sempauindf ofaforredlal R°0QP.H or a
ag&Mpddhd of Yol BFCEIUP akEeyBiisily the Eﬂoh&lct?ﬁus%cggjged %&or&dugg (B5).
powder) in one-pot (Tetrahedron Letters, , )
9871-9874). Formc acid was used to prepare conpound

5 ( Viopesjtire rBuctionof the AR ombountiGnB26dFaltion@r SRGLdu®t pfftiuct thus

R2- N - AcOH/ MeOH N RIN I .R1L VI HLII _
e pRles Rfed ) et SIS BePborris® pH e e eteglogies o
| disqussedtabevérenzi i dazol e ring may be constructed by a
cyclization step involving either an al dehyde or a
carboxylic acid. The follow ng reaction 15 steps 1-4

" ROl {ToNifies s ccoppotst 186 xgmita {BAY geaeralthdncludes (1) providing a

10 cyadnmpoahd oith@foraliy)B3)i a (V) to form benzi m dazol e

15

20

25

derivatives (VI), followed by the 6onversi on of ester

(VI) to the X
B /\Y
(B3)

[0270] (2) displacing the leaving group with an amine of formula R'NH, to produce a
compound of the formula (B4): The reaction of the amine to displace the leaving group
typically occurs in the presence of a base. Any suitable base may be used with examples
of suitable bases including hindered tertiary amines, alkali earth metal carbonates and
and any inorganic base, which is compatible with protected carboxylic group by way of
example. Specific bases include sodium carbonate, sodium bicarbonate, potassium
carbonate and potassium bicarbonate.

[0271] In another embodiment the invention provides a method of synthesis of
compounds of formula | as defined above

s D™
N AN N\
N 2
/ Y
R1
Formula |

[0272] (a) providing a compound of the formula (C1)



WD 2007/ 030080 PCT/ SG2006/ 000217 77 hydr oxamat e

(VI1). For one-pot cycylization of (IIl) to (VlI), see
woOher7psesedur es under Exanple 1. Step 1: RedueCrso2a#b/000217

nitro group 5 [0294] To a pre-gtirred solution of

starting material (111, 1.0 mmol) in 50 nL of
co-solvent (glacial acetic aci@__nethanol= 2:8), Tin
chl ori de was added (5. O /i. 3 esulting solution

was heated to 55C over nifghtan I l;h@jT‘leooI ed to room
tenperature. The sol vent vveN r and the m xture
was neutralized wth sodi ugwbi carbonate to pH 8. The
crude product was extracted w th dichloromethane (20

m.) for three times. The orgaf¥® 10 extracts were

conbi ned and washed with water (15 nL) tw ce and brine
(1 ) .Qnce further dried o Na2SO4 for 1 )
ol 3R the ety ESHELIR ALtk ceptngUrel Sy (C2)
sproduct (1V) was purified by flash chromatography.

Step 2: Am de formation 15 [0295] To a pre-stirred

sol ution of carboxylic ach (1 mmlF)f di am no

product (IV, 1.0 mmo nmmol) in 10 nL
of dried dichl or ®fe vvaer—aﬁded DIEA (3.0 mmol)

via a syringe. The re < xture was stirred at
room tenperature for hours. YThe amni de product (V)

was purified by sili @a gel colum chromat ography. 20
Step 3: Cyclization [0296] Thecam de product (V),

acitey A el Rl v cohfBpud B3 EReMl vl o £o 7sc

for 24 hours. After cooling dowmn to rt, the sol vent

10 WaR2¥ 5 n@Bﬁ\ﬂaréﬁ}fj&ﬁhé’ @&hb!ﬁh@l |f ﬁh’?{ﬁa RE-A4Y thon(nyb\)ndrkﬁ%rm ula (C2) may

quantitativel xam'c acid f
[ 0999 "'?ﬂ%) ‘é.silr‘prar”é(?fédY"i'ﬁ Taﬁgg/ 8t C‘E‘:‘i'tt'@rr‘s veA b<”°é(‘f‘i‘d" the art. In general

NH2GHEEEtrdphillc eepmatic) substithteBHebQioh My braseadslesiroNaddVihe desired
So%uH%t oﬂght}( Z,Qn g)%ﬁ'\pYe[ gf a%tmtabl r8eaaﬂon V\{'S Hegl?lceta&%n m xture

terrperature The reactl on was rmnltored by LC/I\/IS and

15 WaR276]0FRé %rﬁﬂ)uhﬂ‘ oﬁfo?erg P hR8 B Browliéh ngﬂ"ﬁ&ndu#b?é‘ compound of

added 'slowy into the reaction m xture
deforpea (9‘?)&&9 &P"‘(ﬁétg‘gsae??ﬁ?p&t‘%“tf?m?%@@éo %ﬁ%@@our‘d of form“'a (C1).
pr efiatypicathe inkbilds @ayl retdueing fiveafitrb @RcupCio drédudk Qreldieed product and

CCTEED BTk GRS etk ol R SPEATRYS, gppoin
Vaiorrelgia Cheecigllat@®@d- bw[y@@molpg.ﬂggqycwh@mf the| product thus produced to
20 | | brdglidedd &)?néﬁ[]ﬁ& b&he %'n%@é ?@f h “ﬁ%eﬁ &G@é@%searlémaﬁ)%amed out using

prepari ng npounds o ormula I'b, where X

ar@eﬁiﬁé‘?@@'@ﬁ%a%\ﬂa"wq aPo¥R| ect ed from the group
RI1S(O R13_, R11S(0) 2R13_, RL1C(O) N(RL12)R13-,

m@z?@%&%w JFHRYRT} % St ysag by pvions @ compound of

hethef@wule(C3): For exanple, in the case of Z
25

X
0,N-_A
L S

Y
(C3)
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WD 2007/ 030080 PCT/ S&006/ 000217 78 is -CHCH and
attached to C5-position in Formula | b, such

woaopgmaes(s) (XI11) can be synthesized by anabPogsGs006/000217
method illustrated in Schemes 3 & starting with

gg@gg@r 'aﬁ‘& §is lgéhiql?he I%Q@nﬁ %E‘]UB?F)S}%E‘”%C f\%tg eLg ﬁ'ﬂéwgo produce a

ror| S or
hy@l@@@@c‘héﬁfﬁhéfor@umﬁé)’re Il 00 2N Ow SnC12/H+ H2N
)J)O- W RL N/ MOHHNHIIIl RLIV HO Fnoc-HN tin
0l Fnobc-NOH O H2N "~/ ~ HN and/or 0 I Owe
PyBOP/DIEA/DCM Ove Il i N J ix HN Froc-HN n R1 Rl
VIl I X MOHH OO0 ~N % Piperidine N1 \ \

NaBH( OAc) 3 R12- 0001 [or FRid

~—~ | W HNn RL Froc- HR J I NXyRL X Ri2- CHO
|~ CH3COOH O

Triethyl amine 0O NNO W f; Ol n | i

(C4)

[0279] The displacement reaction is typically carried out using the methodology as
discussed above.

[0280] 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 using starting materials that are readily available. The preparation of particular
compounds of the embodiments is described in detail in the following examples, but the
artisan will recognize that the chemical reactions described may be readily adapted to
brepare a number of other agents of the various embodiments. For example, the
synthesis of non-exemplified compounds may be successfully performed by modifications
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 making routine modifications of
reaction conditions. A list of suitable protecting groups in organic synthesis can be found
in T.W. Greene's Protective Groups in Organic Synthesis, 3™ Edition, John Wiley & Sons,
1991. Alternatively, other reactions disclosed herein or known in the art will be recognized

as having applicability for preparing other compounds of the various embodiments.

[0281] Reagents useful for synthesizing compounds may be obtained or prepared

according to techniques known in the art.

[0282] In the examples described below, unless otherwise indicated, all temperatures in
the following description are in degrees Celsius and all parts and percentages are by

weight, unless indicated otherwise.

[0283] Various starting materials and other reagents were purchased from commercial
suppliers, such as Aldrich Chemical Company or Lancaster Synthesis Ltd., and used
without further purification, unless otherwise indicated. Tetrahydrofuran (THF) and N,N-
dimethylformamide (DMF) were purchased from Aldrich in SureSeal bottles and used as



e NNJIn\l rN2RL XIl R12 R1L XIV R12 [R12-S02-]
NH2OH. HCI  NH2OH. HCI NaOve 0 4 NaOve 0 O /N OH J °N

wO 20d4/03008N N N OH R112 H R12 R1L XV [R12-S02-] KCT/SG2006/000217
n=1, 2 n=1, 2 10 [0299] More sfbcecifically, for

R AP LM RATRPRES, SN Btus JPS0E ar. e

matser@)w@mmS( 0) 2R13-, R11C(O N(R12)R13-,
R11SO2N( R12) R13-, R11N(R12) C(O) R13-, RllN( R12) SO2R13-,

R11N O N[ R1 3- and hetero and Z i s
at f"&é‘ﬁédz}ff%g f%?ég %ﬁﬁﬂf i Begl s %‘%/ﬁffﬁ%% Hods] dpotitive pressure of
5 synltrh@ni, grgoo ot mthsda] dwingitubeSatwniderit Itdmpeﬁmprreqpmlésﬁcﬁhemise stated), in

' ngrﬂﬁ/ﬂi%g& %l%n@ Iaha th‘é@%acu&r?ﬂe(s?g%&\ﬁ é!"!?lf%ﬁ‘ er'ber ﬁep g itgg introduction

e correspon
reafcwbéiﬁatw tand VEIOIROE Vi SgN8e FEIAYSKBr) 06 @@ermried Fg/or heat-dried.

apnﬁ&%kblahnﬂ lé?@@hreﬁatog%ﬁf\gamg%}fbg%a \dhﬁ Ig*lle{éslbg&ee fs%& §1850 F 254
W PRSRAE e 528 B ) ane %wted( Wil F% fate( F%e“\‘/\é?t@s (V). The

10 sutejaetmned/ete)assey&'d byZEltG ol termdiedtedas phdgemdy thie@oRs uidion of starting
yi r%%ﬁg benzi ndi azole (X). The key internmediate (XlI)
can be obtained by treating (X) with 20% pi peri di ne.
Treatment of (XI) with an appropriate 5 acid chloride

or [0@8!%] arrn{eomo @ht8s bl \ﬁ?d?.MllzerG Iglygjk\)/t é?l%%lg)ﬁ(\lr?or(\/aﬂhl a p-aheaibdh§de spray
et . co
o1 TRRPEIR O BUGRP el PG 26 HPsBh GHE o CTEgHsb 2R pipyoD whih

15 WaWasr adigbted wnhmbatanr aypstaiaing ||rab6|na|cd@hbféie WigrRl@ps were typically done

@g&édbgﬁba&gr}géctt brg(}gltjr ar’?@tﬁ“ﬁ@%@kf’ on solveqﬁrkg%raétloavs)oh\_/an and then

I ne O correspo
hywa%vmnwﬂetf@emﬁwpﬁ \BggequR\olutignst heing 2A% hetvblunds of the extraction

degdind Q%I@J%OUtﬁem[lé%?’ pmllﬂcatggr)h e rﬁ?odu\c{t 'sblhhbﬂsr @EI%S dr%?i”@ver anhydrous

reactlonstofurt er de chai n.
si HYh SHIRtS BRPT Onfé'Haté?np PB‘{ &\f‘t‘qoﬁ"ﬁ'oﬁrﬁdb‘* ssﬁli’ﬁ“t%"’%o%"qeh reduced
20 Comaﬁnmrtdoﬁ ¥irethjy, evaporatoribiet fted s£83NEREs @AT00ERIN vacuo. Flash column

CoFRRRA S by RO R B hhiog 1 v S
re@ﬁhﬁou (Merell Kigalt DOH0-006Ryhmt R2eh4et mesh fASTM)aeridoa dlisa gel:crude
f OfBleR&Watio of about 20:1 to 50:1, unless otherwise stated. Hydrogenolysis was done at

the pressure indicated or at ambient pressure.

25

[0286] NMR spectra were recorded on a Bruker AVANCE 400 spectrometer operating
at 400 MHz for "H NMR and 100 MHz for *C-NMR. NMR spectra are obtained as CDCls
solutions (reported in ppm), using chloroform as the reference standard (7.26 ppm and
77.14 ppm) or CD30D (3.3 and 49.3 ppm), or DMSO-d; (2.50 and 39.5 ppm) or an internal
30 tetramethylsilane standard (0.00 ppm) when appropriate. Other NMR solvents were used
as needed. When peak muiltiplicities are reported, the following abbreviations are used:
s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broadened, dd = doublet
of doublets, dt = doublet of triplets. Coupling constants, when given, are reported in Hertz.

35 [0287] Mass spectra were obtained using LC/MS either in ESI or APCI. All melting
points are uncorrected.



anal ogs (Vlib, Vilc, ViId and Vile) through new

intermediates (Vib, Vic, Vid and Vie). The above
wdesarostmsd net hods were also applied to R = PCT/SG2006/000217

heterocycles, e.g., RL = N Boc9s pi peridin-3-yl,

- D i di n-4- - lidin-3-yl, 20 25
30 258"\ Bt b e Brom szt ooy o L b wtmenpips of 254
0 6m@nd/BR220 nriMandtiticBZHRLIS don@iiensNbREIHyHPeciRX @ R 8 N6 um 4.6
%?2%&“&8@&45@'0@%%%@%@2 Bd%gr; ’rﬁ_%,l HN'GBJQJS%IBH\CISveM min
( RATECBY%B i adgiap. 04 nhin;RBolvent IA: H,®1 with\D. 1 MalBBidBoadRi@ abid (TFA);

5 11sbiveft BPadtdRitRe NitRbLo, PrAI Ol O, e R2.< Ove O OH
ROON 1 Ove RIZCHO N N NHBOH HO R2 N ~~ ~\ ~~~~H vi a

Reductive VIC NaOCH3 amnation 12 VIlc HN R11 R
~, 28 1 Rie foldwidglexBmpl@s are intended to illustrate the embodiments disclosed and

are not to be construed as being limitations thereto. Additional compounds, other than
those described below, may be prepared using the following described reaction scheme

10 or appropriate variations or modifications thereof.

SYNTHESIS
[0290] Schemes | and Il illustrate the procedures used for preparing compounds of
formula Ib, wherein X and Y are hydrogens, compounds (Vll) of formula la can be
15 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 | and Il starting with a substituted cinnamic acid (e.g. trans-3-nitro-4-chloro-
cinnamic acid), appropriate amine component (R'NH,), carboxylic acid component
20 (R®CO;H, Scheme ) or aldehyde (R*CHO, Scheme 1), and appropriate hydroxylamine or
N-alkyl hydroxylamine (NHR*OH where R?® is defined as above in Formula la).

[0291]  Specifically, the hydroxamate compounds Formula Ib can be synthesized by the
synthetic route shown in Scheme 1. The reaction of trans-4-chloro-3-nitrocinnamic acid n
25 with an amine R'NH, in the presence of a base (e.g. triethylamine) in an appropriate
solvent (e.g. dioxane) gave (II). Treatment of (Il) in methano!l under acid catalysis (e.qg.
sulfuric acid) resulted in esterification providing (lll). Alternatively, the carboxylic acid (I)
may be esterified to the methyl ester (la) and then the chloride was replaced by the
appropriate amine component R'NH, to give compound (ll). The nitro group of (lll) can be
30 reduced by appropriate reducing agent (e.g. tin (Il chloride) and the resulting
phenylenediamine (IV) was coupled with an acid R?CO,H to give amide (V) which was
subsequently cyclized in an appropriate solvent (e.g. acetic acid) to give benzimidazole
(V) (J. Med. Chem. 2001, 44, 1516-1529). The hydroxamate compounds (VI) were
obtained from methy! ester (VI) by a known synthesis method (J. Med. Chem., 2002, 45,
35  753-757).
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(M a2). !'The products, i .Ie. . @l 11a2-1) %ant (E}/I azpyl),
could be furt herM gs i vertl zed (e9y., rqduct ive
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[0292]  Alternatively, as depicted in Scheme II, compound (VI) was prepared by reacting
with an appropriate aldehyde component R*CHO in the presence of a reducing agent of
nitro group (e.g. tin (1) chloride, or zinc powder) in one-pot (Tetrahedron Letters, 2000, 47,
9871-9874). Formic acid was used to prepare compound (VI) when R% = H.

Scheme lI

R2CHO 0

N A ~
o SnCly or Zn . R2¢ ]Q/\)%
O2N NNy AcOH/MeOH '}'1
R?N R" v

H n HCOZH, SnCl,
MeOH

»  VI(R?=H)

[0293] In both Schemes | & Il, the benzimidazole ring may be constructed by a
cyclization step involving either an aldehyde or a carboxylic acid. The following reaction
steps 1-4 refer to the use of carboxylic acid for the cyclization of (IV) via (V) to form
benzimidazole derivatives (VI), followed by the conversion of ester (VD) to the



H2N--.NH2 O 0 02N R2CHO or HCO2H 2 N O o HN ~ SnCl2
or Zn R N RI2ZCHO R2 ~N O 111a2 V1a2 reductive

waretasisn N NH2 H2N VIa2-1 R12CHO HN  r edueCT/862006/000217
am nation 0 O R2CHOor HCO2H R32 O SnC12 or Zn N "'\

. HN HN I N R12 111a
110 mAE (g £ one-pot b zaon et A i, (Ve fsaprgpeciures under
Schemplad. and VI illustrate sone alternative nethods
to prepare (VI) by formng 5 the benzim dazole ring
first and introducing the double bond later. [0304] In
Scherd: feductiomasmitte greupP) was reacted with an anine

5 Rl[NH?A]I NTd & Bre-JHFred §6]|Gtﬁ)nQ)ff s@rt*ﬁ@%ﬁatelfr%;( gh e1td hﬁl‘bbm mn%} co-solvent
%gﬁf:??g%rgopr Jﬂ1atH‘ g Q%ﬁ%‘lv (ezn | ngln)c%,,quﬂ% V\@ég;\dfd%pr Fﬁa‘g rrbg,ol The resulting

r esiition gras begied! teds50&\dhérhighi drla tﬁérd&ﬁ)éd&o %nﬂggﬂ@ra'td?et hﬁ’e solvent
\{@% Flah?rfog% Rd tlﬁldgmgitﬂ‘% V\%:Eéug% puogc%ﬁ; %Ic%g{ogate t'pH 8. The

r e‘HUﬁﬁ Prgdugy é’ﬁﬁ )exﬁraﬁem\elﬂpdwhlorﬁmethes& 610 ra\bt thjeevtitses. The organic

10 COSNBELS @re dombire aftd %m&%lw?\(lﬂ?mﬁ) %ﬁc%%’d Cll)?E ﬁ%an) once and

Fi nal |
¢ SR e R8PS Qode] Tl ol Ve igregr e carcgsiaechhe camino

r e@giet (IV)hies pefisDyXREH cR-E3MaRBYrapyl/ SG2006/ 000217 82
' Schgﬁlg VI RINH2 02N CO2CH3 R zCHO 02N CO02CH3 Base |

SnCl 2 or Zn di oxane HN AcOH MeOH CI XVI R1 XVl
Step 2: Amide formation

15 [0295] To a pre-stirred solution of carboxylic acid (1.1 mmol), diamino product (IV, 1.0
mmol) and PyBOP (1.1 mmol) in 10 mL of dried dichloromethane, was added DIEA (3.0
mmol) via a syringe. The resulting mixture was stirred at room temperature for 4 hours.
The amide product (V) was purified by silica gel column chromatography.

20  Step 3: Cyclization
[0296] The amide product (V), obtained in Step 2, was treated with 5 mL of glacial
acetic acid, the resulting solution was heated to 75°C for 24 hours. After cooling down to

rt, the solvent was removed under vacuum to give product (V1) near quantitatively.

25  Step 4: Hydroxamic acid formation
[0297]  To a stirred solution of ester (VI) and NH,OHeHCI (10 equiv.) in MeOH (0.5 M)
was added NaOMe solution (20 equiv.) at — 78 °C. The reaction mixture was then allowed
to warm up slowly to room temperature. The reaction was monitored by LC/MS and was
completed in around 15~60 min. 1N HCI] was then added slowly into the reaction mixture

30 at 0°C. The desired product was separated by reverse-phase preparative HPLC and the
fractions containing the desired product were freeze-dried. The hydroxamate product (VI)
was obtained as TFA salt (isolated yield varies between 40 — 70%).

[0298] Scheme |l illustrates another alternative procedure used for preparing
35 compounds of formula Ib, where X and Y are hydrogens and R? is selected from the group
R"S(O)R13-, R11S(O)2R13-, R11C(O)N(R12)R13-, R11802N(R12)R13-, R11N(R12)C(O)R13-,
RYN(R™)SO,R™-, R"N(R"*)C(O)N(R"*)R"- and heteroalkyl. For example, in the case of Z
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[0305] In Scheme VII, conmpound7{ XXl) was react ed Wi th
an a sence of a base
e R T g s MO p——
dl W?ﬁé‘?eq 613!‘%4990%)0@’(?19(1 Ill%wiedn?oﬁlimines ( XXl dtaring wmg appropriate
IR ia
RO ook FHBE e RO Jee! vl Ay ERPTIRS T atvenyaes.
yf"é’xﬂamtngn (11) chloride, zinc povvder or ot her
appr opriate reducing agent) in one-pot. Finally, the
brotHeffe XX 11) was converted to (VI) under Heck
reaction condition. 10 Schene VII RLINH2 02N Br R z CHO
02N Br Base | SnC 2 or Zn X ~ dioxane HN / AcOH MeCOH
30 Br XXl Rl)@(ll N Br R2ZN 1\ OR2~I\@5I \ 0~ Heck

reaotNn on. N XI || RIsng/H[ 0304 olll_ owi ng
pr epar ns an®Mex amptes=ar e g|ve to ef¥dl e those
ski khe the 15 ar tedro MO arly understand and

to pr*bctl ¥e the subject matter hergof. They shoul d not

be consideged as Iimting the scope of the disclosure,

but prgeRl yllas bETMGN strative and representative O

t her eof . | 20 QD|2007/ @88080 PCT/ 006/ 000217H2 A gy
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[0299]  More specifically, for example, the hydroxamate compounds Formula Ib, where
X and Y are hydrogens, R® is selected from the group R''S(O)R™., R"S(0),R™-,
R11C(O)N(R12)R13-, R11SOZN(R12)R13-, R11N(R12)C(O)R13-, R11N(R12)SOQR13',
RN(R'™*)C(O)N(R')R™- and heteroalkyl; and Z is attached to Cs-position, can be
synthesized by the synthetic route shown in Scheme IJl. Appropriate intermediate (Ill) was

reduced with tin chloride to the corresponding diamines (IV). The coupling reaction with



5 Internmedi ate |

3-[4-(2-Di net hyl am no- et hyl am no) - 3-ni tro-phenyl]-acry
woi2e07ac0080 et hyl ester [0308] A mixture of PCT/SG2006/000217

3-(4-chl oro- 3- nltro phenyl ) - acnyllc aC|d met hyl ester

(1 8-q, hyl et hyl enedi am ne

(0 69,5&%?@ §g‘26 %‘?d aﬁﬁ’&l)'? f"ic'&" HW i epge pf RYBOPgggve coupling

mmpoyudi(s) Yl easier (RO WitheUt further sepatation, E(Vlll&@n@l/érQlX) Slare subjected to

Th cgﬁtl:l)b'c'ﬁw hrg%r ‘Ag& 8%%&@“@9@6%!9%@% fe ? key lgt[egmedlate (X1)
we?aé1 ?Péaé?ﬂdrba’ttée@“%ﬁw@()t“ﬁ@ ZP%sqlrzﬁn'émmBe@td@erf (XI) with an appropriate

5 Etmemmdaraean albpiomr%wémfbmcm@ﬁhe Ga0d | )dl \éﬁ&thfe'té @tfc%%pb&ds (XM
TR O
([|v|+ H+). 1H NMR (CDC13 + CD3OD) 6 8.21 (1 H, d, J

33(30 HZ\)Vher? zgslregk’te?j gnth ‘;n gp@@&%galﬁa%g 'vzl?;er r dl%éort tiondltlons

H (l\@BH JOAc)slln‘J?I-g Qzl-j) ()gV)nyaS( glpqamgq ang cagnbg apnsfermed te cérrésponding
10 Hzhydrakambte(d@Hvatives $XVH by@hesdrite metao%e@%e Shovel 3C NMR

(CDClI3 + CD30D) 6 167.3, 145.4, 142.6, 134.0, 131.1,

127.1, 121.3, 114.8, 114.0, 56.7, 51.1, 44.6, 40.1.

| P24 1ire ficheme 2V AWstrates some reactions to further modify R' side chain. If the R’

3- t [ I
| Cs[ngemér?a rpb&LQ?(éozgldg&e& %gh%w@%"o{”oc mqi)rt%é]( I%§r¥c could be
rgmo‘geziz f"ﬁl cpn}Lﬁrm’g to] pm@[e@)lc @cig. (YBa) The intermediate (Vla)

15 t -doukiehe melified%by Jcyi@ton, l%d@&lvé laﬂqllétlondalky}aﬂon%r gulk%gllatéo% B%orm new

l_é%nal%gs @glb %Ilc':_| V?Ig ang %/ﬂebtﬁé)ug& rew @ta&@e@@tep{(wa Vig, \Ad pd yle). The
HzAboves dgs}crlp@l—l,mesr)ods 3veB® afsDHhppliel] to) RE Sheterocfldd, B2),, R = N-Boc-

2. o orilyi t Rl 5 Bric Bt " = 7.1 Hz),

1 Ferigg vyt edo Bolridn it ancd e bilfiaflond

3-[4-(2-Et hyl am no- et hyl anmi no) - 3-ni tro-phenyl ]-acrylic
20 acid nethyl ester [0310] Red solid. LCVs (ESI) m z:

294([M+ H+). 1H NWR (DMSO-d6) 6 8.49 (1H, t, J =

6.1 Hz), 835 (1 H d, J =2.0Hz), 7.96 (1 H dd, J =
9.1, 19Hz), 7.62 (1 H d, J 16.0 Hz), 30 7.20 (1
J =

H d, J 91 Hz), 6.52 (1 H, d, 16.0 Hz), 3.75
(2H, td, J = 6.5 6.2 Hz), 3.70 (3 s), 3.08 (2H, t,
J:65Hz) 2.93 (4H, q, J:72Hz) 1.17 (6H, t, J
25 = 7.2 Hz). Internediate 4

3-[4-(2-1sopropyl am no- et hyl am no) - 3- ni tro- phenyl ] -acr
ylic acid nethyl ester 35 [0311] Red solid. LCVMS (ESI)
mz: 308 ([M+ H+). 1H NWR (DVMBO-d6) 6 8.58 (1 H, t,
J = 56H), 833 (1 H d, J=20H), 7.94 (1 H,
dd, J =9.1, 1.9 Hz), 7.60 (1 H d, J = 16.0 Hz),

7.14 (1 H d, J =9.2 Hz), 6.49 (11-1, d, J = 16.0

30 Hz), 3.70 (3H s), 3.56 (2H, masked by WD 2007/ 030080
PCT/ S&G2006/ 000217 84 water peak, identified by COSY),
3.10 (1 H, septet, J =6.4 Hz), 2.94 (2H, t, J = 6.2
Hz) ,

35



1.10 (6H, d, J = 6.4 Hz). Internediate 5 5
3-[4-(3-Di net hyl am no- 2, 2-di net hyl - propyl am no)-3-nitr

wo-2piTagdsh - acrylic acid nethyl ester. [0312] Re®/SG2006/000217

10

15

solid. LCVM5 (ESI) mz: 336([M g H +). 1H NWR (CDCI 3) S
9.73 (1 br s or t), 833 (1 H d, J =20 Hz), 7.60
gﬁ'e("a‘?:*"J —89 2.0 Hz), 7.59 (1 H d, J =16.1

Hz), 6.88 (1 L L 1 Hz), 6028 (1H, d, J = 15.9 o

Hz) , rR3« 1 , é. 2. 36 x

o) S £ Vo il 2

3-[ 4- (2=Divwssopr opyl am no- eiaé/b.am no) - 3- 1i%Pto- phe%ﬁ] R
[

cryli cea JRd, nmet hyl ester \1] Yel | ow solid. L
(ESI) mz:" 350 ([M+ H+). "H'NVR (CDCI3) 5 8.76 (14

t-like, 15J = 4.3 Hz), 8.32 (1 H d, J = 2.0 Hz),
7.61 (1H dd, J=8.3,_ ey d, dwl5. 8 Hz),

H d, J =90 H) ﬁff?g) (%* = 150gHiD) | r3/

(3H, s), 3.31 (2H®FQ2y = 6.1 3,08
septet, J = 6.6 Hz), 2.84g62W, t, J = 6.2 Hp),

12H, d, J = 6.6 |Hz). Intefnédiate 7 20

3-[ 4- (2- Met hyl ani|no- et hyl an? no) - 3- ni t r o- phenyl ] %Er?“
c acid net hyl estier [0314] Red soI0| d. LOM5 (ESI) nz:

! b (1H, t-lik
5@ (Fk%“r,MRd, J "1 Hz), mHzeeH(:ll ,Ldﬁew

= 9.0, 2.2 He). 1"RQuchd H .J:16O 769

H d, )3"% 9.0 Hz)|, antatdd Rt g I = 15 9 Oviie
(3H *@')Rns 45 (2H, td, J =5.8 5 6 Hz), 2 96R(\;m,R1g
J =6.2 Hz), 2.50 (3H, s). 25 Intgrnedi ate 8

3-[4-(2-tert - But gxycar bonyﬂjﬁm)ﬁe&@yl am no)-3-nitro-po
henyl J-acrylic agig net Wit -lester (11 |\@lokHef en, ﬁmwo”
[ 0315] A suspensijon” of &n* of tra 4 chI Or 0=3=1rt 10 c "
acid (I, 5.057 g, nga..gg; rqgm Ve OHN{ A i -) L%nq,,d

DCM (20 nL) was stlrred And" m:‘ﬂoled in a N

dry-ice/ acetone hath. SOCI2 (1.® nL, 13.8 mmﬁ) WEE

added to the above ni xtt,gzé“;g > umrebat h was r g

then the m xture—was—warr o r oom ey aﬁb(r

stirred at 40 C tRri2fo,tihe rleacti on conpdoeted. f'

sol ution was evapor at ed {_'(F%_ﬁ ness to a pale ygl| owe
solid (5.364 g, 99. 9% 5 purity at 25424z
99.5% tR = 2.96 nmin. LCVS (ESI) mz: 210 and 312
(very weak signal, [I\/HrH- McOH +). WD 2007/ 030080

P(fgéoé?zos /ergg ustratsess some alternative method to prepare (Vla) and (Vic). The
primary amine (Illa2) was prepared either from (la) or via (llla1). The derivertization of the
amino group (e.g., reductive amination) could be performed either from (llla2) or (Vla2).
The products, i.e., (Illa2-1) and (Vla2-1), could be further derivertized (e.g., reductive
amination of the secondary amine).




Step 2: [0316] A m xture of
3-(4-chloro-3-nitro-phenyl)-acrylic acid nethyl ester

wOken7/080@843 g, 1.00 mmol), N Boc- et hyl enedi anmPa&/$G2006/000217
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(0.316 nL, 2.0 mmol) and triethylamne (0.50 n., 3.59
M8&henidv di oxane (7 nL) was heated at 80C for about 80
h. The soI ution was 5 evaporat ed and the residue was
added . ;mg/r\esul td,Mg sol {1 Ql was filtered agnd

waSh o MeOH N Hr OaN
3- [of- -tert Butoxycarﬁonyl,@;p @/3 nitro-p

henyl ] - ac I ic acid mst,Jn,ch ester (1,1111qu) myas

obt ai ned right yellow solid (0:193 gM52.6% . HPLC
purity at 254 nth\QGNQ 98.1% tR = 3.27 nin. LCMVB
(ESI) mz: 366 ([M+ H+), 310 (MtH56), 266

%“BOC)O 1H NI\/R(CDCIB) S 8. 41 1H br t Tike, o
N 9 (ngpoodHCOw @M@? 63 (1 H \d >
7 Hz), »H g @%M

9 ON
d, J\H "B29 Hz), 6.30 (1 HYy dVe3) *‘edlili‘Eea@m*iZ'), 3(80 &ISH
s), 52 2H m, 345(2H m, 1.45 (9H, s)); 183C
(CDCI 3gd %earrﬁ'nﬁ.gh 9, 155.7, 145.8, 142.3, 134.1, HfSl 5
1, 12178, TI574, 11379, 57975, rbdaaycod?. |7,

27 . N15 | n})dl \/“\ P SnCly or Zn ag/\/lk
3- 4-&M8thyl )-3-Ri tr o- phenytT= acr i Tvelaei d
nmet/hyl; est er (I'la2) Q 17] Met hod 1: Renove Bd c Via2-2

pr akect i nd°Group keom (111al) dnder acidic coR@i i op:
1) [HCFveOH, 2) EN'\D@W/I 20 [0318] Method [2: To ‘rRé
ester—+a—2—4/g—30-2—nmol) i n di oxane (102 n, 0.1
I\/p was added et hyI enedi ani ne (Merck. Product no.

7
i r[‘?@?ﬁy Sgl?rﬁngéwr%vd \ﬁﬁ{@tr%%%&%e I%Br%rn?tlve.megp{?dégﬁ PrteP?lrﬁ (V1) by forming
"Wﬁ’éo'ﬁé‘ag firgt ans! inlgodaciag thegiobible bnd taer. 20 hour s.

The conpl etion of reaction was confl rmed by using HPLC

h 5 duct Illa2 tR =1 mn, starting
n!.*%@?fa Sﬁ’“%"if?oﬁscﬁmmw?s’ (XMBoWa%é‘??ﬁFe@‘t Wi ansenipenR'NH; in the
waresencgnas\eebasen(@. gt ltreethyrandm)man dElpiSﬁ)@l’lé/t@@olv@nt@@lﬁfl dibRéhe) to give

P o e g
%%t'" dhgy aregepse qfja Ir%ChI'C'@@rﬂsemIan Nitrd gRup el dn<11P8NISkde, zinc

Lﬁbﬁﬂdﬁbi oth@ﬁﬁppﬂ%ﬂéﬂ réducingCade B P R-fot. Pﬁ'ﬁ 8t ¢ Uas converted
i EO[t%i é% &pﬁ"&?}’wa a reguctlo?arf:n)%atlgfprocess na%;t {\%??vég Iotr)ttlaeined by

1r¢abm@¢1em¢be(m wiih g MittiblohwatigKymaciopgari de (1) [0319]
The titled conmpound (1) was prepared according to
Scherme | and Il, by using appropriate starting
materials. 35 Step 1: [0320] To a pre-stirred solution
of trans-4-chloro-3-nitrocinnamc acid (I, 11 g, 48
nmol )

—




i n dioxane (200 nL) was added triethylamne (20 ni,
126 mmol ), followed by 3 WO 2007/ 030080

wWOCH75eA806/ 000217 86 PCT/SG2006/000217

10

15

20

di met hyl am no- 2, 2-di net hyl - progyl am ne (20 niL, 143
mmol ). The reaction mxture was allowed to stir at
108ciemeV! 1-2 days till all starting material was

fully converted. Then, the solvent was renpygfounder
vac oy § Q| | aosch;by th%% di ti Bl o REP(EO5 1 ), 10
di sshe residu c. HC @ adde d_I_LJ_I_pJ:I_L
Wi th @ e Ryeci pi t af'9EPe Thé‘”‘g&usen3| on Sc@EAeOH

f||tered and resi due vvas washe®'wi H20O several tines
to obtain (I1) as ora esolld (13 g, 84% . LCMS

(ESI ) N QQzCG'{aI\/H- H Step 2 fsP0 Dags-Martin
(1R53 d, 4o. (ZBWOH‘E ne
foll O\Ne the adrchelBHQIWeom conc (5 rrL) The

react on nx\mture was allowed to SBII‘ atxp80 C for 18 h.
10 Sol vent vvas rermved under vacuum and H20 (250 nlL)

}A?ISRZW subz%g{i@nt ly, 6%-:16 u ‘ %df?ed

for r\]“ hour. Then, the suspensl’on wals ered under

vacuo angythe residue was washed wi rh O several

times to obtain ester (Il11) as orange solid (10 g,

74% . LCVMB (ESI) mz: 336 ([MrH +) 15 Step 3: [0322]
To[osost | Ir 86hewf WiIi 86mEFun@SIXXI) Wad keacledeqith \ah @hile R'NH, in the

m Ret s sbaaded. SeVBHED 1) PGPS Ryl (¢F. doxene) to oive
eq(XXH).. Benhimidazels (XXRhgngwa femeediasrebeiny edmpound I XBilwvithheldehyde
st R‘;%JI@ O th@?regér%grcﬁsas rédt:mh@ %gél‘ﬂat??t dltpd] g%ﬁ (e go 'ﬂh \txg)r cl'%hde zinc

he reacti on sol'v
r eﬁW@a of AiReT apPeRFiaigUedisingragesl) #reo'?frPOIkOFB‘B'@ thegbremisle (XXII) was

I esdivEiitdiDto (P13 LAlee HeddOreBttioRfcom@ticdr and 20 niL of et hyl
acetate were added at roomtenperature, the pH val ue
of the m xture was carefully adjusted to 9-10 by
ad8chenemVibf conc. NH3H20. The mixture was stirred for
hal f an hour, followed by centrifuge if necggspfy to
sepapt th@rorganlc %ga‘i}br. TReNarganiBe Iaygﬁ %
col | ect The aqueous—pﬁerase anddue (ai v solid,
preci g tak )&fre ext fig@@ied andWher” 25 3 ti nEs/meote
with ethyl aCetate as descri bedr'ab¥¥&. The conbi ned
organi c contents vver/\t[jrr@ed over sodi um sul pha e,
ed

filtened Bevapor a to dryness. The es -l\l g oily
r esP-dlie s purified b® flash,colas c togr &hy
(isol alt ield of E%cr%éégﬁj pr oduct ari es

bet weén 50,809 - m z: 386R([ M +) 30 Step
4: [0323] To a stirred solution of este VI) and
NH2OH. HCl (10 equiv.) in MeOH (0.5M was added NaOwe

( 2@3@% 'rhe) fo%wnnqj;zrgpa(r:atlo-hg%nd g@a%dl@snarg'gﬁeh' tFeniBrR th&%nskllled 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.



slowly to roomtenperature. The reaction was nonitored
by LG M5 and was conpleted in around 15 mn. | N HC
woaso7iosenrsoadded slowy into the reaction m xt uPeTaG2@6/000217
C. The 35 desired product was &eparated by prep-HPLC
ang the fractions ¢ ining the desired product were
‘ fr"dé’SE%’aHPFé’ ' ntgmedintes IEj]VI ) was obtained as TFA salt
(i 98074t e@bnymwhdi (Wpwaseprepdyed eifen frd@ (1) viZQW) or fdL @) w4l (Ia)f (Bcheme |

2007?@30080 Pcﬁaé%gﬁao’%‘?% %ﬁ%n 8$C(NFN§E]S'+§ mlﬁ Nﬁ?f

(DMSO-d6) S 1.05 (15H, s), 2.91 (6H, s), 2.92 (2H s),
5 3. B@nhadiatds), 4.35 (2H, s), 6.49 (1H, d, J = 15.8

gg—p—&#g@{l’%yiqu}iga-’e I}ﬁa:n%ggbg-%&sq-gh/e%g-(a%:ﬁq’cda’g)d"]mgthigeszgr
( 1PR08HS)A nibxdure 2of (3k4-chies)-3-nit@ephisiviR - édBMBQodﬁ)ne&yl é&idr @a, 0.658 g,

ﬁz;f 72m nﬁbi NN- dé?e‘%ry?e M&%dlaﬂ@%ﬁ go%n?i% ?‘Iﬁﬂgdl)gancééle%\ylbmme (1.2

29nk, 8§2mB‘OI)ERa¢1?91399 Z(Zﬁ’rfE@awm ihgatedf at 80°C for 5h. The solution was
10 3- e[v&p&r&e@' drat ! @%Wﬁs%o@éﬁdﬁlanﬂr&ﬁéﬁ agét%prTﬂg)éﬂ)CM (x3)

EL zoi m dazo ydr oxy
[ A ’f’ﬁ@ ‘EW?’E@“‘:S’&P&&D% EpSidgs Wra Sk sdhesrneo Tlie rryulting red

t coliheapfivered tr gise destited ketpound (a2l 64.2%).0yPIES| Lﬁrﬁy at 254 nm:

a%%r/ég/pr i aH%gﬁ%E{Ewg ( (%(E?réz %E% [Wrr}:'f) pgw%fﬁ?giﬁmﬁ?ﬁ) 5 8.1

NMN-I(cDMS(:z ti6lk), 8.56.(03, ddbH= 950, 211HZ}O74éBHH d,J =360 Hx), 381 (1H, d, J

. Hz6) 0§zp%. gﬁh &)= 5.4 i%% (3')' 1 3P gk & s 54"?’ bzg% (gH. tJ =
‘HHZ)J 2:231@H88HZ C NMFGG’JQQ[; #H,CHOD) 6=168.37 1hE%, 142. @513(1.1) 131.1,

H12d1 $2133, 8118"121)40 589 1.§Q46lad}. S), 9. 71 (1 H bs),
10.80 (1 H, bs). Exanple 3 Preparation of
3-[2-Butyl -1- (3 di met hyl am no- 2, 2- di et hyl - propyl ) - 1H
bdmzonediat@2o0! - 5- yl ] - N- hydr oxy- acryl am de (3) 20 [0325]
T 0 3 cor. to I he

20 b G gl R PR o G G e St
a[ﬁ@ﬂ@br iYatley salidr tGWS (BN @rz: a2 (MW Iel')d H RMRGD&s;) FBA3 (1H, t-like,

AL Lt I8 NG e B U
20-8, (10, & Jg= B0fz),, 279(8”’@ =f-f'5§)"2)38pz3|(115),l-83@2mtd;d 5.4,

8670+Hi>)2777(2$6t01=6~h HQ),25@(4H Jng87HZD+z) 167?@1 ¢ 7 62y
= 15.7 Hz), 4.55 (2H, 's), 3.4 47 (2H,
over | apped wi th CD2HOD), 25 3. OO (6H, s) 1. 90 (2H,

pénfemtedidte3 7.2 Hz), 1.49 (2H, n), 1.21 (6H, s), 0.98

§ Sf-Etnliamifosbaning k3SR e kb ipathy | Sy
L3518 od sold. 6OMS (ES e 20418 A W3 NMEATISC00) 8.6.40 (1H, 1 J =
2'6 12Hz)28'33§(16-,\/%)(3)= 2.0%%)37.98 812 vd 5*28R! £ 943% 62 (1H, d, J = 16.0 Hz),

30 57 R U1 b h P 5R 611, a1 16 W1 355 Gl 10 .05 By .70 (31,

ss}fsa)ayithJ 6.5 Hz), 2.93 (4H, q, J = 7.2 Hz), 1.17 (6H, t, J = 7.2 Hz).

25

Intermediate 4
3-[4-(2-Isopropylamino-ethylamino)-3-nitro-pheny|]-acrylic acid methyl ester

35 [0311] Red solid. LCMS (ESI) m/z: 308 ([M + HJ*). "H NMR (DMSO-ds) 5 8.58 (1H, t, J =
5.6 Hz), 8.33 (1H, d, J = 2.0 Hz), 7.94 (1H, dd, J = 9.1, 1.9 Hz), 7.60 (1H, d, J = 16.0 Hz),
7.14 (1H, d, J = 9.2 Hz), 6.49 (1H, d, J = 16.0 Hz), 3.70 (3H, s), 3.56 (2H, masked by



et hyl ) - 1H benzoi m dazol - 5-yl ] - N- hydr oxy-acryl am de (4)

[0326] The titled conmpound (4) was prepared accordi ng
woaod7waoqsn ocedur es described in Exanple 1, byPasisngoos/000217

appropriate starting nateriaIsM.YieId 17 mg as TFA

L Cyeler Rk ioBhinbd Yoy B 1@{“‘5 BB b S PRk v =62 Ha)
{Q"Wd“ﬁ&s 7.92 (1 H s), 7.80 (1H,
d J 8.7 Hz), 7 69 (1 , d, J =.15.8 HzZ), 6.60 (1
4.49 (2H, s), 3.50 (2H, t, J = 7.2
')"%h?e%'?te(lgH s) '3.03 ((2H t,S)J = 7. (2 Hz), 2.95
5 (63-[4-(§)D|m2tlw&n(lﬁb42 2sgimedhy2prdpytdmifid)-3-hitko-pRdR _)Q@é@) 6 acid
1q,?,et;,y, J5&4- 6, WD 2007/ 030080 PCT/ SG2006/ 000217 88
138. 2, 133.9, 132.8, 132.5, 124.1, 118.2, 113.3,
118312] Rpdmoli LOMS @l)gn(zrv&eszw A6 H NER @DC2H 52,73 (1H, br s or
21E§43wm2a o =1§o?|m) %’Zﬁbed@ g ﬁb%’éﬁ-@%'ﬂi& (gﬁ1 dobul§f Ha) 6.88

(éB DL et hyl &

u(p B Hzo?ﬂ]%zﬁcﬁf* @Hyﬁ]iwwd%x%oa Hy blai2d é2H,8), J = 4.6 Hz), 2.36

10 [ @32,4), Z8e(6Hi $)| €04 gaMyepuUnd (6) was prepared according
to the procedures described in Exanple 1, by using
appropriate starti ng materials. HPLC purity at 254 nm
odnteomedigte (.82 nin. LCVB (ESI) miz: 373 ([ M+H|

1 1
7*39[?%8&1 ﬂg%moser;glaﬁi%cg% Giltrosp%legﬁ]_égry‘i%a%g e?h){_lebter
[03313 yehovpﬁc)nd LCND (RSH) wyz: 850 M=+ M), Bd NMR)(CDSI35&8(7!B (1H, t-like,
15 HJ 04.3 HzF 8l (8HHZ)J 403% (7265# %M dd.3s 3 3(g Hf§) 52 d, J = 15.8
3 H- %

(%E?a 6d%‘3ﬁ”g? Jn @J;F %@@9 @H, q,J, 65%%)3 79&?@;@4 %3s<2i5td J=53,

Pi6eliptda) a3.0® (2Hp Beptet, J = 6.6 Hz), 2.84 (2H, t, J = 6.2 Hz), 1. 07 (12H, d, J = 6.6 Hz).

3-[1-(2-Di et hyl am no- et hyl ) - 2- |sobutyl 1H benzoi' m dazo

| -5-yl]-N hydroxy-acrylam de (7) [0328] The titled
cUﬁﬁ'&S“Lﬁ?HPtE'?) was prepared according to the procedures

d n -

20 eq;gf gﬁﬂ‘_""dﬁ{g ng;ﬁn?na 3Jaurd4.§ﬁé?guaagﬂgfe&fc ﬁ%&n@@?@%ﬂ ng
Rﬁ? chbed peii) 50 iES 5yz: (ZPMIM +11).1H wm(qwe@w ¢1HG t-like, J
1648 HeYL 8,330, o, Q. 13,1 (Kb, 7. é’@ ,dd7J 9Qa d, 2, ﬂ'Hz)s)l'5971l$]d J = 16.0

g %, Eﬁ_gg’ 1@ i =8 55;5%!:.'2249)31 (@9 ég J(—lﬁ 9 Hz) 3.80 (% = %(2!4 thJ 5.8,

45:5Hz) 296 ©H, 1 J= 62 Bz)H2.50 (B1,3D (2H, d), 2.93 (2H d,
s = 7.2 H), 2.27(1H, m, 1.24 (6H t, J:72Hz)
0,97 (6H, d, J = 6.6 Hz) 13C NMR (DMSO-d6) 5 162.
1hfermediate 85 155 2 138.4, 133.9 131.0, 123.0,

13&4 &-tem&ltexycﬂﬂorﬁlanﬂﬁo-&hy@n ﬁo) 3-Aftrolphehfilberydie: Zcid methyl
r@?1 anple 7 Preparation o
3 S WY1 -1 - (2- di et hyl ami no- et hyI)-lH— benzoi ni dazol - 5
- §lep-IN-
30 [0315] A suspension of trans-4-chloro-3-nitrocinnamic acid (1, 5.057 g, 22.22 mmol) in
MeOH (40 mL) and DCM (20 mL) was stirred and cooled in a dry-ice/acetone bath. SOCI,
(1.0 mL, 13.8 mmol) was added to the above mixture. Dry-ice bath was removed, then the
mixture was warmed to room temperature and stirred at 40 °C till the reaction completed.
The solution was evaporated to dryness to a pale yellow solid (5.364 g, 99.9%). HPLC
35  purity at 254 nm: 99.5%; tg = 2.96 min. LCMS (ESI) m/z: 210 and 212 (very weak signal,
[M+H-MeOH]").



hydr oxy-acryl am de (8) [0329] The titled conpound (8)
was prepared according to the procedures described in
wGBQoEamshbe 1, by using appropriate starting mMRCESG2006/000217
Yield: 61 ng (20%in two stepsys as TFA salt. HPLC
pu§€té at 254 nm 98.1% tR = 0.59 mn. LCM5 (ESI)
59 ([M+ H+). 1H NWR (CD30OD) S 7.94 (1H, d, J
= [93B] HZA ml>7t!-l®50f(3.H; chigro-3-hitibephefi)-adylicJackl thethyHester (la, 0.243 g,

| 58 (ot om0 80 Ao B 00 .

3. %99 frppel) in |d|0P<@1e (7 mLywes Fegted 3t $2°Q fud, abqut 30 k. Thessolution was
5 Ftéva%é’rafé@ arétthet residug whs Saddéd s MetH 1;”%‘ rés?:lHng %%Eé las ﬁ:ltered and

1.8 ?%}\_r)ylth I\%e H_g-ﬁ4 @2 %toxi@@%W(WMmlgo 136152rgphenyl]-acryllc
156b1d7methﬂl(hsfér (103Y wBis obihed as bdght ellolBlid(0. 1o8Y, 82.6%). HPLC purity

SO T T e Y
( 2R8p. (N(”ﬁFB!OO&;eakNMBE(Cﬂ)CIalS@‘lG (1H1B2t ke, WBAr)38.3127H,3, J = 1.8 Hz),
10 11796§ 1HLAS. JG-)Q RD' UL, 9%‘?&1‘?—[ lyde=S8loty ezgfes & g p{ e?@g%? 6.30 (1H,

accordl praoce descri b
Sted ! 52)53 89;63@»9) ngb2@pr opr3 %ﬁ(éHsmémt%r@Hna)t BEINMR (CDCly) 5

1H6UM?16§>V5Q51§)14@3111329 13, ébf2$1 112#"23 11]504 gﬁs@v%% B2, 427,

73?91%'% d, J:86Hz) 764(1H d J:158Hz)
6.65 (1H, d, J :15.8 Hz), 5.01 (2H, t-like, J = 7.7

o2H, m, 3.30-3.19 (6H, m, 1.87 (2H,
N Fmte"ﬁeé]i?ted? 8 Hz) 1.47 (2H, sextet, J = 7.5 Hz),

1 lg- (@-@mmp etI;ryIamrpoE3-Hgtyo plo)erglﬂ(qgryllctacld]methvl Sstetz)lla2). 3C
1@PWE@&QQ) 6 162.3, 156.0, 137.3 (CH), 132.8,
1 br, identjified by HVBC), 124.7 (CH),
”Z"’E@iﬁc Profesting @paupHyom ( !@&8'”‘23" anidigy conditiqy; 12HQUMeOH; 2)
ZHF@JD(Z\I 7, 13.6, 8.3. Exanple 8 Preparation of

1- (3-di net hyl am no- 2, 2- di net hyl - pr opyl
20 [%%ﬁFwLen20|n1dazol yl']-N-hydroxy-acrylam de (9) 15

[6@3@]6 Bhter tlla | 247 cmnmanumommm@xmememmco:omn wgps added

t etiyRPemaRfRd d b g
o A Ao AR, Poo oD o T, VS e b
i

9 glp iefdamingx(2=8 my, 24 1ol | (hesegutin )mirute: wags@ga(e[dl\w 9@1]’Q»)and stirred
1orNAMR o LB Thél @bm@leﬁerﬁgf tefon \1{5& coﬁﬁrﬁv%d by7u§|ﬁz HBLC (where the
25 4%u€tslﬁa21t,q'_-|)1 g §”’§ m(a(@g r@q_ﬁrla??ast,a 263 ‘(fmn) JUpon7cogyjlann solvent was

2igpmovedOahd( the oblde, was 88sdived id BCI2. THe kllutich Whs wasil with water,

S Ty 85 B 15 e e

1ﬂﬁed3°0rfppsn<h"'a&1ﬁele 986 LEMS miz: 866 (IMSHK), 111.9. 82. 8,
72.3, 66.9, 50.9, 46.7, 25.8, 22.8, 16.2. Exanple 9

30 25 Pr eBeta{ ation of
3B 3- enyl - | - (3-di net hyl ami no- 2, 2- di et hyl - pr opy!
) Pi¢paration of 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-(2,2-dimethyl-propyl)-
1H-benzoimidazol-5-yl]-N-hydroxy-acrylamide (1)
[0319]  The titled compound (1) was prepared according to Scheme 1 and I, by using
appropriate starting materials.
35 Step 1:
[0320] To a pre-stirred solution of frans-4-chloro-3-nitrocinnamic acid (1, 11g, 48 mmol)

in dioxane (200 mL) was added triethylamine (20 mL, 126 mmol), followed by 3-



benzoi m dazol - 5-yl ] - N- hydr oxy-acryl am de (10) [0331]
The titled conmpound (10) was prepared according to the

wonoaderses described in Exanple 1, by using PCT/SG2006/000217

10

15

20

25

30

35

appropriate starting nateriaIS% HPLC purity at 254 nn1-

%—F'Tﬁ)ﬂﬁtyl?@é@aﬁ gl@e%r:yggroeﬁévn? jg E?Q' n'g. |1|Q3 n%rgéll) 1[319 r?acggn (rglxture was
% dpwed tﬂéj,lr Yot 003’0?0:?15-8 gbdZs tlllb{ I)arting. r@é&erﬁéﬂ i/vaé fug%, &6nv8rtéd Then, the
H) %EDIVgng\ggs( @égv%d] Lén_df!" X?cug%'_zfgllol\qze!abbx tl?% ?c?déi_oag? t-la(a ’(55?)] nlL]) to dissolve

1. the ragidug. Benc. HOHwas 4d8ad til( g ~2Hijth 3rahBe (pBsciptifjon. 3hedRuspension

(twas]fl Sreft a¢1d 'T'Em é'&agq%sﬁ%%%ﬁlh@%ﬁ%@& %gdl%léau} (I? a% orange solid

15@3@ 4i’/4)@LQM81 8)) 3Vz: 833 (W+HB4. 7 134.5. 125.9.
1zge 22 117.9, 115.2, 103.6, 68.8, 53 4. 39.6, 32.0,

23.7. 35 007/.030080 006/ Q00217 90
%?p1|] Ci%nqglug?)ﬁ\f? é 5(ﬂamol§gwa ISSO in MeOH (250 mL) followed by the

3- éc@mBnlbﬁ SGnenydSQaL(F tﬁL):i Taé hgabﬂtm rAmtued \ha@. Aok bcf-‘ﬁtﬁ @t 80 4xfor 18 h.

Z oéol\ﬁeny a‘]a(c. 'IJFWBVQ 8?1(aler Svgag: eu dm aa(r;g %zgal %O E)(Sﬁ% g%cssléch Idgsgolve the

de@@ldUEbeNﬁlzC@e Was Edad}ﬁll gH Xk 8- B)Bwseqmgnta/pMEO}Brwﬁ alded and stirred for

t

?E@ I§_dére e'ﬂ'agmg_?'u Bﬁ%gﬁlte%%j ﬁwé} (%@@9 tgezl:/esehl_e as Wj\shed with
ve@i.ymesﬂo taqrgestq_r]-{jll) ag orapge (sdlid (109, 34Q) |-L|,§3MS]_(E$)) m/z: 336

= 15.87 Hz, 1 H), 6.46 (d, J = 15.8 Hz, 1

3 -586 (m 1H), 5.13 (dd, J = 1.4, 17.1 Hz,

1%‘) 5 05 (dd, J = 1.1, 10.2 Hz, 1 H), 4.93 (t, J =
g [93247 To%—Btl,rreasf_ilﬂtion &fIZQtSr m1 é’.‘]t&%grﬁi @&3!5-592(3@5 egqtﬁ]v) in AcCOH and
v el RcEis) el b 486d i gy Bufcsgs 418 dem. e
13asulting1rBistuge wap dedted 1d 95 3C with] §tirfhg. 1Ti& Progiets .oB the reaction was
5Qn6¥utoﬂ@y"LC/l@é Twhéd tl?e r@acﬂon @é@%ln@le@e]d %E?Qﬁir\ﬁéé Perlln&tad under

2- But - 3- 1- d!' et hyl am no
H- Hre8iPHRS 36‘ 3053§/°P] Twhelfssqw'a rf%%{@}ieaég Nhaativgter @ng g0 mL of ethyl
EQaBtBﬁ]e Wee addedesd rg@rﬁnemgéira{uig)thé\@‘&l @éll@?f @% AHGRE W3 Tcarefully
0] ur es e , u
el Bl B R ierr e 0. AT G g g Pt an hour,
O f@oweil by ce@NBge (FEBLyssaryzto s8pdrale] thrblgahic Idydr.NIMR organic layer was
SI'hé %ée pﬂ%se 3&13%&?%& ﬁ)‘/_-DSOITBUrchI;R_f%?e) _)(\;l g éxtrgctgﬁ another
( 0‘6 tlrges-mqrg with |e|g1yl qcetq)te ag|desgricedpbpge. Jhe combikediogerik syntents were
3.dpiéd ové’r s'é&uﬁﬂ'ﬁulpﬂ'a‘ﬂe; fllfér&Var\Gtevaﬂoratea té'-drggesszme re§ul oily residue
Hz,
2%\?@ p(.l{lfled ;py_frléw %oém)gn cllrpwato_g_r(agily Qstolatgp ﬂele} ofzcyp&zed @Fq)duct (V1) varies
13etvdeR 50(90%3 QM H(ESSMA; 3865M-4]")140. 9, 138.1, 135. 2,

133. 4, 125.6, 118.8, 117.0, 112.8, 82.4, 72. 1, 50. 6,

40.2, 26.7, 26.4, 17.3, 9.1.
Step 4:

[0323] To a stirred solution of ester (VI) and NH,OH.HCI (10 equiv.) in MeOH (0.5M) was
added NaOMe (20 equiv.) at — 78 °C. The reaction mixture was then allowed to warm up
slowly to room temperature. The reaction was monitored by LC/MS and was completed in
around 15 min. 1N HCl was then added slowly into the reaction mixture at 0 °C. The
desired product was separated by prep-HPLC and the fractions containing the desired
product were freeze-dried. Product (VII) was obtained as TFA salt (isolated yield varies
between 40 — 70%). HPLC purity at 264 nm: 100%, tg = 0.78 min. LCMS (ESI) m/z: 387



25 Exanpl e 12 Preparation of

3-[1-(3-Di net hyl am no- 2, 2-di net hyl - propyl )-2-(3, 3, 3-tr
woRburasespr opyl ) - PCT/SG2006/000217

1H benzoi m dazol -5-yl |- N hydrogw acryl am de (13)

4] . The titl ed co repar ed accordi ng
] b%%fﬁ@seﬁ & 5’198& %Fh @%h?%gizw%ﬁhg% 32°(2H, bs),
apch@mH a), 6.49t(an td, 0 15t BSES(1HHRLG: Qlemzi)yz@it 1@Pd S 5,76 Hz),

tR _3193928 %O@Fe%}agg%%gf@m(m be) CNMR(DMSO -dg) &

3 162 q, 254329138)0 A85.8 (brpt B4V ) 1325, 3288,3H012, flifumgqr:uz)r et;wliw A1, 46.7,
- 1sgh sgen 5-yl]-Nhydroxy-acryl am de (14) 35
° [ 0335] '%h??lratgdgggconpound (14) was prepared according
to the procedures described in Exanple 1, by using
apm é¢ate starting materials. HPLC purlty 96.4% tR

Efrag]?n 5 1L§I\/B ( 65& z:'"lsdmfttyza qefjl'_pmeghg?r?wq -2-{gppropyl-1H-
20&7\20@06&@! BTGP d0sy-a0Rinide HZ) n) 3.44 (2H, m,
‘10 [5@274 é';l'h(ermed %rﬁﬂb%éﬂig&% 1pr a?%d %C%HEX 10 th7e' g‘gce%i%rHes described in

pr%@mp diy vsing appropriate starting materials. HPLC purlty at 254 nm: 100%, tr =

3 -d 84 fofr Lbﬁi@‘(ﬁbﬁm/ﬂ%gt(ﬂmﬂl-h*‘)zﬁm ?Mﬂébhcyg é'ds?ﬁlﬂzs‘? o (6H, d,
5- ydr ox crylam de 0 %
P b a8 b AN o1 A0 20 B BB T redcat 4 A (PPcs). 6.5 (1H,
prmeﬁiaﬂ-a? 7TB3s@H| ber- 1m8 FEXﬁFG@'(@EI%’?_éb%’BVSw{ZWW%SSUH d, JtR87 Hz),
a | uri
15 2PSERS) 67?&% F%%E? 5 59 361([M+H]p+) %0 Exarrpl e

15 Preparation of
3-Hxhrdphs $ et hyl ami no- 2, 2 di met hyl - propyl) - 2- met hyl -

H ben20| m dazol - 5-yl ] hydr oxy-acryl an de (16)
[ G¥emaration ¢t | ef corrp'b[?n%uté'&w -disngtiprarpimoc2-disesshylirrgpyl)-1H-

tmehhanmmemyuash;au}sw ad19Rniide (315 Exarrpl e 1, by USI ng
t R

20 ae@&%gr IT%%?H Cf_art bof tv%e%g I??elzp%wHa(Fé[%%yﬁjE'P 1HLPCIQW€S described in
( BivBOPE6!) bgug_mg_app(raﬁatesgtartuﬁg m8te(idsd, Yiely:, 742m695 (I'B,H,salt $IPLC purity

a§§54 Ak gﬁgé ?54% do3hin E%lgsehié T :i'7'3 (ﬂ%r @]1 &wﬁ?(coaom 5
bg)gg (% b Biee 16 Q@@aphtﬂ?@ﬁﬂdfd Ly Hz), 7.55 (1H d,J = 15.8 Hz),
36l56(4A; Bied Iwiram Q%meé))z 23 (R, & Q'zﬁ?ilﬁ‘ydv?:@é_f?gé{ lits £B2H0D),

25 3bo%n(%ﬁ' 0 9860 pe?\’te] PR S AR (6N, s), 0.98 (3H, 1, J = 7.3

Hz); °C NMR (CDsOD) & 165.5 (br), 158.2, 139.8, 135.3, 135.1, 132.4, 126.4, 120.6 (br),

115.6, 114.3, 68.7, 53.5, 47.8 (Mex2), 39.5, 20.9, 27.2, 23.6 (Mex2), 23.3, 13.9.

Example 4
30 Preparation of 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-(2-methylsulfanyl-
ethyl)-1H-benzoimidazol-5-yI]-N-hydroxy-acrylamide (4)
[0326] The titled compound (4) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. Yield: 17 mg as TFA salt. HPLC purity
at 2564 nm: 96.2%, tr = 0.75 min. LCMS (ESI) m/z: 391 (IM + HJ*). "H NMR (CDsOD) &
35 8.02 (1H, d, J = 8.3 Hz), 7.92 (1H, s), 7.80 (1H, d, J = 8.7 Hz), 7.69 (1H, d, J = 15.8 Hz),
6.60 (1H, d, J = 15.8 Hz), 4.49 (2H, s), 3.50 (2H, t, J = 7.2 Hz), 3.37 (2H, s), 3.03 (2H, t, J
= 7.2 Hz), 2.95 (6H, s), 2.18 (3H, s), 1.25 (6H, s); "*C NMR (CD;0D) & 163.7, 154.6,



[0338] The titled conpound (17) was prepared according
to the procedures described in Exanple 1, by using

weapm7apgedsat e starting materials. HPLC purity arPC25620061000217

10 =

15

20

25

30

35

99.9% tR = 25 0.95 min. LCMSg ESI) mz: 373

([%"ﬂ( %Elglg'ai\'%mﬂ%%% q@zg%?,(ak 1_‘|’3F2d’66j, %’1.%55%.)9%3(2), 37.6,
6. 39, (26.2-21.8 (Mex2y, 1B5. 8 Hz) 4.93 (2H, t, J = 6.1 Hz),

3.54 (2H, t, J = 8.1 Hz), 3.31 (4H, qt, J = 7.3 Hz),

3.0 (2H 5), 1.27 (6H 1, J = 7.3 He), 1.06 (9H s);
Ape feoson) 6 163.7, 153.3, 138.3, 133.1, 131.9,

12lﬂre5araﬂl6|$ 3, ofl7. 13. [ﬂ(b&)lghet iRo-ZBdilnetfl- plopﬁ)zz Robutyl-1H-

t
NIt By R s Ay Faite B or apyl ) 5- (3, 3, 3-tr i 1
| UBB27] pridetitied corhpdum 28)i wasGaeeirecbactbidirgcto yrhea;bfbéﬁﬂu(el‘%)escrlbed in

e e [

apﬁa%ﬁ‘iﬂ LEMSSESHt AR MTH] Al 'S NMRLOMS@-#)ya 1080 8%, s}, R.47 (1H

H) s), i@\@(HGﬁsﬂae'ﬁﬁz ), 78 {Hi M“U] +)4g@2&'@ﬁm d, J=155

o,
%c% Qﬁgdp&ﬂé@kﬁ?eﬁ%@ﬁ 99348 @:'Hs) RY97 (8Hk {(BH26 Hz), 2.92
M(PHAsS)AB3E @H, qm) 1.08 (82 sf, D.9A,6M)d, J2.HEHERH, M), 7.61

(11-1, n), 7.84 (11-1, ), 8.65 (2H, bs). Exanple 18

5 Preparation of ‘

3-Fxampge & Di net hyl - propyl ) - 1- (2-i sopr opyl ani no- et hyl ) -

1H>re ageh M slaz .23 Jth{)hmrﬂf &ﬁ%%%&ﬂtﬁyﬁ‘ Li€odmedi Imidazol-5-y11-N-

81 404@( The tit] ed conpoun S prepared acco
t 3VER pﬂ"wﬁ'ﬂlﬂee@ descri bed |n Exanpl e 1, by using
app328pr iTat ditlet eantpongd (Uatv@élpaép‘éred%b&dﬂy td thé p%cea%s dB%cribed in
Q%Wetﬁ% &QQ %%Qroggat? fﬁxs 8 m el)lal§3 l-é’LQZBurmé%‘ 21,3473;3 (9_9 0%, tr =
H,0. 5@mun7LQ|\38@_Sle/zj 359 ([M+B]'b "HHAMR (DMZI0{0d): §110.61 (1H,3), 10.13 (1H,
1 1

%&87 édz(hz @) ‘}%151%;!?_'& s%ﬁz) 756§(1$)d J5 %éﬁ &77::(%1 @p 331- 15.8
—Ftﬁf)@fﬁz(ﬂ . 8,43 1pBiki2)s4. 72 (24, 26/=(BBIHZ<)L330(2H6€'22I%) 2H,d, J=7.2
1H4 AH d2 13

3 ﬂz( w%saq 12%‘1%%N2BJ%?@3@ 067@11 J %Hé) é@n@ (DMSO-) 5
33937 %P 1582, 255a513é>6aﬁﬁ138 135?0F’|2619aﬁ3ﬁ50h156¥ 1116, 48.8, 46.8,
33f1; 24,2125 845t opyl ami no- et hyl ) - 2- (2, 2- di et hyl - pr opyl
)-1 H benzoi m dazol -5-yl ] - N hydroxy-acryl am de (20)

[0341] The titled conpound (20) was prepared according
@xﬁlﬂeleﬁrocedures described in Exanple 1, by using

appé iont € arti [

Wi@%ttcg e SJf {ia0g. Em%}l‘i (o g\%h)(léﬁhg %ﬁgb tlﬁ Ob%%z&ﬁ#dél@l 5-yl]-N-
RQpypery qmlmﬁi)(cosw) S 7.86 (1H, s), 7.80 (1H, d,

J [0329] The titled compound (8) was prepared according to the procedures described in

Example 1, by using appropriate starting materials. Yield: 61 mg (20% in two steps) as
TFA salt. HPLC purity at 254 nm: 98.1%, tz = 0.59 min. LCMS (ESI) m/z: 359 (IM + H]".
'H NMR (CD;0D) § 7.94 (1H, d, J = 8.6 Hz), 7.85 (1H, s), 7.76 (1H, d, J = 8.5 Hz), 7.50
(1H, d, J = 156.7 Hz), 6.49 (1H, d, J = 15.7 Hz), 4.96 (2H, overlapped with DHO, identified
by COSY), 3.69 (2H, t-like, J = 7.6 Hz), 3.44 (4H, q, J = 7.6 Hz), 3.26 (2H, t, J = 7.9 Hz),
1.94 (2H, pentet, J = 7.5 Hz), 1.57 (2H, m), 1.40 (6H, t, J = 7.2 Hz), 1.05 (3H, t, J = 7.3
Hz); *C NMR (CDs;OD) 5 165.5, 157.7, 140.0, 134.8, 134.0, 133.8, 126.5, 119.9, 115.1,



8.7 Hz), 7.76 (1 H, d, J =8.6 Hz), 7.62 (1 H d, J
15.8 Hz), 6.52 (1 H, d, J = 16.0 Hz), 4.96 (2H, t,

wO0 200783@8biz) , 3.84 (2H, m, 3.53 (2H, t, J = 8PBTKER(006/000217
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306(2H s), 1.38 (12H, d, J39—65Hz) 105(9H

3 0D). S 160, 2 1, 138.
141385 503, 48,7 (2h 20, 20gs 285, 834139758 GO bépy 1694 1630,
33162 7,282.8,1226, 319.2316%anpl e 20 Preparation of

3 Ib ﬂrY&'éc'ha ﬁdé %?I[ ﬁf@é\l}/%’)}%{@@a&f% é/clo?d d‘é tz) Zl%bng%elﬁjﬂ%? o.?;%&?bgd in Example

t |5q &Een:érepélﬁw@y (USiny ana@pmtep&amu raetemI@lNHgNMB (OMSO-ds) & 11.79
Pr®requy, 46, 9@?@?& b&e% 3, 183(%5&(%@538 HY 7@’7 (H‘ﬁ' £)97 19,(1H, d, J = 8.6

appropriate st nater|a1s f) g

SO0T64 BE o §2 b i, SAHIE: By 15, S8 HIU KR 7.1 Ho), 3.48

1H2NIMR), (x_mm (6H, M)35. 8(73(214 gentet, /) £ ¥ .9 ), 18 (2H, 7se€z£ét (JL 7.5 Hz),
2}_?9 (t61]~l 5 J1%§5%)978§|5éé = 2)?::’* z) “%j\lMR%ISMgO;:%gS 1% %56.0, 137.3

( 2BH)t1323, $383,6 3210 X br, DeBied By HMBC),J24.74CH),H2D.2 (2HRE8 18§. 1 (2xCH),

Hz‘sgn‘a 483 8685 Ba0 R 1ed Eabhbs Gooary b3° E>J<ar_rp| e

21 Preparation of
3-Exaniple B rret hyl am no- 2, 2- di met hyl - propyl ) - 2- hex- 3- eny

m_d d I de
ol B3 B e o0 Bpibcis HEeharirgPy)-TH-
t denkeinpdaxobdyi]ldéhyibsry-abgthnide (% Exanpl e 1, by u5| ng

20BLHPT 'l%teqltléta%ﬂor&gd @%?%%ﬁ%_f n%d% é@&y(ﬁrﬂﬁk ML ibed in

1HPRWRE( Chs uping @peroprate gtarting-maerls-HPLEHurity 8,254 n(ns 988 %; tr =
H)o. 527m%g LCshs (‘EST) rﬁ/zﬁsé'éz([lvlhi-\]')) U N% gji\/lsd d@ 51§4§ (ﬁél_b 1, 7.88 -

H)77395 . 2%&,_5 63 < 7@@ ((n$ 2qu)52 (5055 1679 He, 3Hk 4337Hs, 119)4$.33 (s, 2H),
3.2%5 (s = 6&2)4 HZ 281, 2.42s, 6H); 2888t, bizs 2.84HHz, 242081 (&, Ik 2.48, 7.70

iz 26 (bt eaR TdSotty o JeTs 1epet 1§845%%@%1359 1305,

131223, 11&6, 1117 812%6.9, 114¥24).112.9116.9,828]1 428, 66.885009, 4633 25.8, 22.8,

476%H 39.6, 27.6, 25.9, 23.7, 21.4, 14.4. Exanple 22

Preparation of

3-[1- (3-Di net hyl am no- 2, 2-di et hyl - propyl )-2-(2, 4, 4-tr

H@&.mﬁe@entyl) 15 1

nzo€ nm dazol - él % N- hydr o il acryl am de (23) [0344]

T SeRAEYYY coﬁf)oun SRk etiaey apingraR- H'@‘“t"&v'tﬂ'i%w') ~1H-

prieozciodezoti &y ilN-yahloxyracrigkaaiigd @ojL, by usi ng

ag&fg@fr 'T&E %tleSJ @og%onl% mt\%%s&?%é?{l ac mord0 ing E@/( Eéfl:'_ef described in

1ﬁxRWRie(thgg)ngg,apgropgat(a@tarthg:mgtegaleHPlﬂ—l})wlty at 254 nm: 99 %; g =
0.80 min; LCMS (ESI) m/z: 371 (M + HJ*). "H NMR (CDs0D) & 7.95 (d, J = 8.8 Hz, 1H),
7.85 (s, 1H), 7.73 (d, J = 8.8 Hz, 1H), 7.63 (d, J = 15.8 Hz, 1H), 6.54 (d, J = 15.8 Hz, 1H),
5.94 - 5.84 (m, 1H), 5.10 (dd, J = 1.4, 17.1 Hz, 1H), 5.03 (dd, J = 1.1, 10.2 Hz, 1H), 4.51
(s, 2H), 3.40 (s, 2H), 3.32 (t, J = 7.6 Hz, 2H), 2.99 (s, 6H), 2.66 (q, J = 7.5 Hz, 2H), 1.19
(s, 6H); ®C NMR (CD;OD) & 165.7, 157.6, 140.2, 136.3, 135.9, 134.7, 134.5, 125.9,
120.2, 117.9, 115.2, 103.6, 68.8, 53.4, 39.6, 32.0, 27.2, 23.7.



8.08 (s, 1 H), 7.90 (d, J
15.7 Hz, 1 H), 6.75 (d, J

8.8 Hz, 1 H), 7.76 (d, J =
15.8 Hz, 1 H), 20 4.79 (s,

wakha7/030082 (s, 2H), 3.35 - 3.29 (m 1 H), 3.23P(C%/SGBIM5/000217
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25m
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35

2.52 (brs, 2, 1.50 - 1,45 (mo 2H), 1.36 (d J'= 3.8

I 12(d J=55H, 3H, 1.02 (s, 6H: 13C
NI\/B( S 165.6, 157.4, 139.9, 135.2, 135.1,
13’2"3931’311!26 of BIA3-Bait-31entyl-T-(2-diethyBymi6 8-efhyl)oB4-BenZoimitiazol-5-yl]-N-

47hy%ro§y9a<;yla§§de311 1.9, 31.3, 30.2, 23.8, 22.3. 25
Prep ara i on of

5302@01'-% BWI compoandy{ 1 WAS PRR?TRE A0cpdiag HeethRyarageewpy Kescribed
) lﬁ ExkBmplenz by tsistpdprogpiaté! skarfghiistemrs, +Hre CY banbsl €. £ 84> min; LCMS

R RO DS MR P 100 7

ariﬂrmpr&(hiﬂﬁ, 161),27.50 (g JrEI56a7i Hd, SH), RIBGdPUE 168 1ad, 12545 98 5.86 (m,

R i€ 8 By RS ey M v
H)2H)73.6% —(3158 (]T‘ 2, 3381,3.31 (R, 6HY,. B (xl/ =17.6 H5218), HiB5s 41.32 (m,
|-|)6H)6‘3éﬁxmﬁﬁéoé 01%)16516% §Z575 o5 1%6%91§§%}_f§_|)6’ 1%951261 119.5,

2H)
3 %‘7(&?6 9))13.3p50.4, 404230@’ %6? %), 2.03 - 1.92 (m
3H), 1.78 - 1.59 (m 3H), 1.41 (s, 6H); 13C NMR
on) i 165.7, 161.3, 140.1, 135.4, 134.8, 134.0,
AmPleth 3, 119.6, 116.7, 115.5, 114.9, 68.7, 35
5Freparatioy, of9 372-BRiT-3¢ynyBR(Adied§lamin@ethy))-BBbénzoiidazol-5-y1]-N-

2 ggpg@ 006/ 000217 94 Exanple 24
P?@yz;r ati oﬂaﬁ%ﬁ@ $52

3-1P333B;j chpeItigpdompoppg (12) waeprepargd ageofdingfiories proesiyiassiegcribed in
E)@h’lﬂ%t h)ﬂy using appropriate starting materlals HPLC 99.6 %; tr = 0.37 min; LCMS

BN ks AT B iudbla Bl DA% ER kS5 s, . 750

a((dp.rl ¢i 1§ Hzp 1HH €. @ odun®s Hiesey,id@dd, U = %5. Ewmhy 487 - 4.79

S L E e o P
([WW Bfaffitz, 28), Rz 2.6irzofiHB 1[211 (f,2- =DVétszBH) C NMR
D&bl?)t 5k, 921&?% %QJ‘ME? JrI g&&g%@ 4M19860h 18 V{4l 0N112 8, 82.4,

1y r'ox acr hé t1t1 ed conpoun
(27@) R %/pr%;?ﬁ ea6 é’c@o} 8i'ng to the procedur es
described in Exanple 1, by using appropriate starting

rrq:_tz(%ri gqls HPLC. 99.9% tR = 1.14 min; LCVMS (ESI)
3 [MtH +). 1H NWR (CD3OD) S 7.95 (d, J = 8.6
HPreparafion of $71{(8-Dirhefhylathinc/2, Z(dlinethprl&pﬁl)-}ﬂZ(3,3,‘B-ﬁrl)‘luoro-propyl)-

=15.8 Hz, 1
H)@'Zbér%'"}d%z‘ﬁ "?"mxg*é“l%"y?f“?g () 3 (m 2H), 3.44
({4033\4}] The ﬂtlefctzconmqynd (93Bwas prepager ageartingdto Iﬁ@a:k“ggedu@s 7igscribed in

(_CE;alnglezl , By Lisitg ap%bnat@ s@ﬁlng nibt&%ls( FIPL@ ITg.lrlté/]at 484 b 9.5 %: s =

( &9 @@%%E%g)m??s‘} 32<[M1'Zﬂd 2, 51::% 9, 134 8, 134 6,

134.2, 126.4, 126.1, 119.8,
Example 13
Preparation of 3-[1-(2-Diethylamino-ethyl)-2-(3,3,3-trifluoro-propyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamide (14)
[0335] The titled compound (14) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity: 96.4%; t; = 1.37 min;
LCMS (ESI) m/z: 399 ([M+H]"). "H NMR (DMSO-dg) 6 1.25 (6H, 1), 2.96 (2H, m), 3.31 (6H,



115.6, 113.5, 50.4, 40.5, 26.9, 25.4, 21.4, 14.4, 8.09.
20 Exanpl e 26 Preparation of

wO0-2pd7/03@sDi i sopr opyl am no- et hyl ) - 2- hex- 3- enyl - ERIS€R@i000217
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m dazol -5-yl]- N-hydroxy-acrylam de (27) [0348] The

titled c wa re rding to th

orBtadts G fbekra B e sELERENE? 51 EF Ghiiiy Gl 15, 7.88 (1. m,

appr4pliHab®. starting materials. HPLC. 99.9% tR = 1.22

m n; LCI\/S 25 (ESI) mz: 413 ([M:H +). 1H NVR (CD3OD)

6 7.94 - 7.89 (m 2H), 7.78(d,J:8.7 Hz, 1 H, 7.53

(Example14 g 1z, 1 H), 6.50 (d, J = 15.8 Hz, 1 H),

5. BrRparatiofi4of l’Bl-[ﬂﬂDletﬁyIQﬂmo &h?l;—z(emoxgm%hy(l-aHﬁ?]%n'zoié'nig&ol-&yl]-
q, = 1.

ked peak .
("“‘hﬁﬁg°’xw°t¥§am'dﬁ<ﬁﬁ? g&aszﬁb piasg)(d, J = 6.5 H,

12B336] 0. B titled campouiid B15)was Bidpared 26 duifyy (cERBIOLednres described in

%g%a%plelg7bpu3|r%4%%opr%%5st§mn%ﬁ%teglalslﬁéLg pu;l@A'Q%g% tr = 0.48 min;
45L03M$ ESIoMzp3 WM+ 5 214, 18.2, 14.4. Exanple 27
Pr epar ati on of

% }-[kg 1% enyl -1 -(2-isopropyl am no-et hyl ) -l H benzoi m
da ]- N hydroxy-acryl am de (28) 35 [0349] The

ti P(ﬂeaafatlonrpou ncbf( 28) 3mHs(3Mimpthytoniac-@@-dinethyl-prégyd-2-methyl-1H-

2%?‘2%2%5‘“2?2“ PRfrorbees @il Bk VT V%t 254 o
8 'IEI'R titled qonlq,_oumi (it6) vepvgepaey pccmrqng tg',tlle Ql[omqq]'es)descrlbed in

1|‘E)&J |a(edstar{}n%m%tellal|§|ZHPllé‘pwlt¥ %; téz = 0.30 min;

2007’%%9?85%’(%@1% ﬁowﬁlgw@@ a8 13464 55), 2. {&&Hlm 2.89 (6H,

H)s) $3§@H ), 422((331 s)ZH)37 (g-l 951131) (7t5§ 7j%9=((25i 911)HZH)95Z:L-H) ,m), 9.68 (1H,
, - m

168’17(4'3@& 2H) | SR (q, J = 7.3 Hz, 2H). > o6 -
199(m 2H) , 139(d J = 6.5 Hz, 6H), O.87(t, J =
7 |e$¢-|). 5 Exanpl e 28 Preparati on of

I{{ Et hyl am no-eth %2hex3en|

H 8?1?6?'?&' dazol ©5- yI ] - Rel143Bietyjaminesath-262.2-dayethyl-propyl)-1H-
[ GRm@dimitezol- siyl]adhmappug\@:jaﬂwaaé (tmps prepar eg agcor di ng
t res ed |
ag%%:%grl I %ﬁg corn%poHn W?? %rﬁgare%ﬁcercg[a?ﬁo?v %{PC% fsr#%?crlbed in
9¢>@%>IetRb¥ usmg’@@pmpnateLs@ﬂﬁlg(rﬁsbmalmm?u:s&mn( BI\RA4] ). 99.9%, tr =
H)Fé Mn( 9?%3|S5mgz gf‘mﬂwﬁ ﬁﬂﬁyﬁ%@b caﬂaf%v 85@@3 {58 31—!2) 7.75

H)(1H61 ggq@szmugﬂd |,qz15§mq,) 6515(15I7d 'J 5138 Heind. SBHRH, £, J = 6.1
4162 464 (2K, £ J7—51|‘Hz 250 §4r$ 2= 7%132) $0 ( ﬂ%lﬁ)s_} 1'3273?th J=173

_H;z9 ”a?k@g) 19@2 (CH??’BQD ) BHe3. 721@§3 1313%43@,11 1@1,_9 1245 118.3,

117.1, 113.5, 111.8, 48.1, 39.1, 37.5, 32.9, 27.8, 7.1.

Example 17

Preparation of N-Hydroxy-3-[1-(3-isopropylamino-propyl)-2-(3,3,3-trifluoro-propyl)-
1H-benzoimidazol-5-yl]-acrylamide (18)

[0339] The titled compound (18) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity: 96.8%; tz = 0.72 min.
LCMS (ESI) m/z: 399 ([M+H]"). '"H NMR (DMSO-ds) & 1.18 (6H, d), 2.07 (2H, m), 2.95



15 1.36 (d, J = 6.5 Hz, 6H), 0.84 (t, J = 7.5 Hz, 3H);
13C NMR (CD30D) 8 165.6, 156.3, 139.9, 136.8, 136.2,

wa3b078300883. 8, 132.8, 126.7, 125.8, 120.4, 114P6T/SG2006/000217
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114.1, 52.2, 43.5, 42.9, 27.29 26.5, 25.5, 21.4,

19.2, 2 t

3-8 nh, 34 @y PR B it 30 G50 PRI P30 iyl Tt o (1
i dak816582yIHs). N- hydr oxy- acryl ami de (30) [0351] The

titled conpound (30) was prepared according to the

procedures described in Exanple 1, by using
ap%faﬂliﬁ e starting materials. HPLC purity at 254 nm

ng?rﬁ%ratiaq 1.684 m rg-[24 S Ditmkthly)- pﬂ‘fpg'l) 13(534676\%'5ﬂléﬂun01éﬂ1yl) -1H-
7@3“9%%' V;‘"g V‘?’é”‘yj‘c'y'afgéeiné% , 6.34 (d, J =

1 q0F0Hz , The titipd cBnmEnd (1) was ()nepar@ﬂ{)accoreﬂngﬁtﬁ tienprokeitires described in

e 2‘Zﬁw)ple B- b?a.xsﬂara%%o%wtg Q}Et%éqmat na?%o ﬁ%ﬁﬂﬁ%ﬁ%%@s% 1%, tr =
(to -86)min. £.CH! SI3miz; 360 BM+(T). ' NMW(@D@) BHPE (B, NIVR8.6 Hz),

GDAOM, 5 165(ﬁ4 d5Z 85 H%)4945114%5J8f15%8gl42)9%i§-§1g-1 Q: J = 15.4 Hz),

34%32<25' ﬁﬂ%%'(s ]2"6524 HQEJ¢6§I'ZX33P41&I atyq =4.5 Jo). 3.13 (2H, s),

E)(Iaiﬁ)(ﬁei 30JET@EEHZ§H1(M‘I obif s) 3C NMR (CD;0D) & 161. 2, 1563.4, 138.3, 133.0,

( I X enzoi ni dazol - 5
?];"’4 ?1%/3?“2;{’3/%% ahm 7(%f?q %Js%él?zThe titled
conpound (31) was prepared according to the procedures
des@hiphesp i n 35 Exanple 1, by using appropriate
startl ng materials. HPLC purlty at 254 nm 100% tR =
1.Pagpagption | . i ny 23- [kﬁDﬁqmmwemmmﬂmw (2Aimetiayl-pgopyl)-1H-
Ob&&zcﬁlﬁiﬂ;lazbl 5-Y1]-N- ﬁyd}oki?-)lcryﬂam?& 20pH, t, = 7.2 Hz),

3 1034 7 e oyl U P il

(;quamn{p 1, @y Bi8ing 2ppropriatd starting Matra)s. 4HRL p@ty at 254Inrw 96.8%, t; =

0794"#@1 §~A§3Eé7%rrﬁz1 480 ( +H5}5H§\II\EE%_% 6[9%7&62(]?5:‘ sf gsﬁjm d, J
= -88 8 HIZIZ) 67(1U4d( 18; 6 d2), 7.6ExHhl, & 3115 &He), 615ar(4ttli &n/ 6.0 Hz),
3'4[913'(@!3 {, sel@rpmﬁl 8.8 (EH Hr)opyé I\gzrﬂg(/%,s“z fzf %'oﬁﬁ.]&ﬂi‘yé) 1P§5§W2H d, J

yl)-1 ben20| m dazo roxy-acryl

[os%é]HZ%hleoﬁ (R o c%r?%%@@ﬁ 1602, ﬂﬁéﬁaﬁ%ﬁﬂ aﬁi@e?r dBihg, 124.6,

t 1881 U Gedaas0, descsi.bed.o, b7.sBsagpl € 1, by using
appropriate starting material's. HPLC purity at 254 nm

HPLC. 97.5% tR = 1.68 min. LCMS mz: 415 ([ MrH +).
1 ExAmRe(ZVE0- d6) S 0.89 (9H, s), 0.98 (3H, d, J 10 =

Gﬁeﬁgtlonlof’zg [4 @"Dugopr%pyg?ﬁ(n% r%‘ﬁ)l)-z %o%ﬁtﬁﬂﬁ%e%é“mﬁgz’ol 5-y1]-N-

98- 3. 1
hié’@fwaﬁsv'wﬂsémt J=7.4Hz), 6. 60( 1H, d, J=15. 8Hz) , 7. 65

(1d342d, THe fted@oMppund (21) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 95.3%, iz =
0.76 min. LCMS (ESI) m/z: 387 (IM+H]"). "H NMR (CD;OD) 5 7.85 (1H, s), 7.71 (2H, s),
7.66 (1H, d, J = 15.8 Hz), 6.51 (1H, d, J = 15.8 Hz), 4.75 (2H, t, J = 7.2 Hz), 3.86 (2H, t, J
= 6.5 Hz), 3.50 (2H, t, J=8.6 Hz), 2.98 (2H, d, J= 7.4 Hz), 2.26 (1H, m) 1.41 (12H, d, J =
6.3 Hz), 1.06 (6H, d, J = 6.6 Hz).



7.75 (1 H d, J =9.0H), 7.96 (1 H d, J=09.0 H),
7.98 (1 H s), 8.75 (2H, bs). Exanple 32 15

weéne@aseaisi on of PCT/SG2006/000217
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3-[2-(2, 2-Di net hyl - propyl ) - 1- (& i sopropyl ani no- pr opyl )

nzoi m dazol - 5-yl ] - N- hydr oxy-acryl am de (33)
T -
[ Plept titled conpound (33) was prepared according

t oPteparafipocedwf es dq3¢3- Dbﬁd:hylﬁmlIEXZL“,g:Wirﬁet]qyl-br)bpygigﬂﬁx-&enymH-
urity at nm

98'5J g{ﬂl‘ a!’%"é}'?] it 5,29,0[5& agg'a 'ﬁe (iﬁs (FI\/H—H] Z:) 1H NMR

( m@@ dehheditied cangoupg (22) wag pl’@nar(ee Biccdnding tohd prop@riufedidescribed in

bsﬁxangﬂel‘ﬂ Kﬂ!ﬂmg?p&é’pﬂ&% didrith R%i)enalé ﬁﬁ_d %l',l_ll‘lt Q?‘ﬁ%é’, ﬁ’mﬁé) 9%; tr =

(11 241 nfin; LEMS (ES)) mpz 39%([M2H )L 11:1, Nl\gl; (0@3@@ y 2R @ = 3;7 Hz, 1H),
7. 81H&) 1HB 788 (4,2 889z, 1HEX @R B35 . BHRPAIALIEEd, A= 15.8 Hz, 1H),

obST S FERUTR A 7942 24298 (5, PH GGPGL b s AHB2445, O, 2
belazdFrf.&1Hz.2H)52.91 1-INHhira rabiyy+.4¢ (sy BRI (€345 7[50853H); *C NMR
T 4 d i
p@gé dab# ggsgzs“i’é%"s{cr ;dlég)% %3@5 39r699§1,i.§b§/£’6f]1§i"1%g.'9f‘926.?, S, 1145,
D 5B AT0, 39 ¢ 21559271 1,14 HPLC, 97, 5% R = 0. 93
mn. LCMS (ESI) mz: 427 ([MH +). 1H NVR ( DVSO- d6)
51.35 (12H, m, 2.94 (2H, n), 3.24 (2H, n), 3.45 (2H
)EXaRIR22 51 1) 4.68 (2H, t), 6.48 (1 H, m, 7.55
I(D Friepanation o8 3-[(-(3-Bimethylafin®B2,¢-HihbthylSstop@l)-2-( 4 aramethidpentyl)-
r
Nﬁﬁg%@%@ﬁ@? ?Ji'-"il'ys']é%mywqxfaf . I?"é'@ﬁl‘%"ﬁyl am no- et hyl ) - 1H
bR i ldgzided epnyiolinch (23) Wasrprgpared BycoBling 03Bxbprodéviares described in
t'E)JaﬁQIeCPrH?Q}éWE a(p%@pn%ssté?ﬁr%orﬁét%ﬁaléqiﬁﬁﬂdjb&ﬁy 50284"m: 98.6%; tx =

procedures desc anpl

DT AT: SRMC RSt Pt 2 MPLE o MR (SRS D49 (k= it H, 1H),
98.6s, 118, 7.900d 5/L8TBm+z M‘JVB% ol )= nf!in%-ﬁ 6 Y 15.8 Hz, 1h),

2%%3%%9%% %’é%@ﬁ%%ﬂsﬁﬂ&sﬁ%)% )78 148 (m

g 1), t136 b J& B8 Hz) 6H))7 148 (4, =H(5 5cHz, 38), 115028(sta), 6. MMR (CD30D)
=1 N S 4 ,

(‘]21&’5?% ’1%.4,:1'%9_].‘.8 1%9;32 1%?.%71%2(1)?_," %%4’,959.6,11152{4 14 538% 883, 514,

7.40.9439.7, 3823,31.9¢ 31.3,130.23.8122F. (6H, d, J = 6.5 Hz),

100(6H d, J = 6.6 Hz); 13CNI\/R(CD8CD) 6 160. 3,

155, 138.5, 134.1, 131.5, 124.2, 113.9, 111.4, 51.1,

4?’@"‘9&‘%)33 33.4, 27.3, 20.6, 5 17.2. Exanple 35

Prrapparatioron 0bf 3-[2-Cyclohexyl-1-(3-dimethylamino-2,2-dimethyl-propyl)-1H-

Sty e o i o i

[ A8BH] The titlec doothovarh{2dlinas Pr8psredvacsopsirgyta tigdpracasioredidageribed in

U ExahBIePf, B REME &P pRBASE [sBffhg! Materials. HPLC purity at 254 nm: 99.9%: t; =
0.96 min; LCMS (ESI) m/z: 399([M+H]). 'H NMR (CD;ODY): 5 8.21 (d, J = 8.8 Hz, 1H),
8.06 (s, 1H), 7.95 (d, J = 8.8 Hz, 1H), 7.83 (d, J = 15.8 Hz, 1H), 6.76 (d, J = 15.8 Hz, 1H),
4.79 (s, 2H), 3.65 (s, 2H), 3.60 — 3.51 (m, 1H), 3.22 (s, 6H), 3.29 — 3.26 (m, 2H), 2.12 —
2.09 (m, 2H), 2.08 — 1.92 (m, 3H), 1.78 — 1.59 (m, 3H), 1.41 (s, 6H); °C NMR (CD50D) &
165.7, 161.3, 140.1, 135.4, 134.8, 134.0, 126.1, 120.3, 119.6, 116.7, 115.5, 114.9, 68.7,
53.1, 47.9, 39.2, 37.0, 32.4, 26.5, 26.3, 23.6.



Exanple 1, by using appropriate starting material s.
Yield: 74% HPLC purity at 254 nm 99.9% tR = 0.71

woion7/03@s® (ESI) mz: 345 ([ MrH +). 1H NVR ( CDBODBGX06/000217
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7.81 (1H, d, J= 8.6 Hz), 7.7541 H s), 7.69 (1 H, d,
&, é gg), 7.36 (1 H d, J=15.7 H), 6.40 (1 H d,
J XaMBe St y), 4.81 (2H t, J = 6.4 Hz), 3.51 (2H t,
J Prefardtibin) ,of 3.3L2-Ri2ytlo[2)2, 1]BedG-dri2yl-Ti{3- dithethyldmifoR,2-dimethyl-

( ey dppibiphaspli gl dyfmiadlps)) , 175,

11[?3@] 1hhg tiged gq’q_poglnd (]245) pas m@pgyed Adcopding3ip. the pr@@c{wes described in
27&8m g@ p. byEdéﬂ@pé Bprop @iat@rs@&ﬁ\{gaﬁ]b@ﬁalé’fHPLC purity at 254 nm: 99.9%; tz =

H-({Jéh E{:'géﬁggb@%ﬁ{)hw ﬁb) :ﬁig?gx air yl am de (37)

[0358] The titled conpound (37) was prepared according
t g dspcedures described in Exanple 1, by using
ap ro rlate starting materials. HPLC purity at 254 nm
repgratign —of (3- Jb(qﬁlﬁthyi_agvgo-(egml))z-hﬂg&eBSB11 H-badvizejmifiazol-5-yi]-N-
1|‘I|I)M(B(y(mgﬁ)de?2€) 81 (1H d, J = 8. 6 Hz) 7.73 (1 H,
34§ g% |) 7. 34 d, J =15.7
9 t b ﬂeq_[:on&oouad QGigasp %ared Qg:ozpnmto(t@q_prorfedu[psdescnbed in
6.Exakiple, 1, DySsing 2dprobriatd startthgmatedals. 31FLE: 68686 €, = 3.1Z min; LCMS

1 G3Ph RS, v o SRl ey 2 il s, 7rr

13¢ AR5 IED3ED) 7.55(d1 83 5.8 HB,11H), 6.864d,8), = 188 Ha, 1H)38.52,— 5.44 (m,
1322263 7ﬂ-3% 68, émlgﬁ) %44%&7 Ez%gzt%( 313%16@%07(}%3{%% ?e:%kg) 273 (q, J

repa
of-71Hz 2H)207—199(m 2H), 1.41 (t, J = 72Hz 6H)088(tJ 7.5 Hz, 3H) 13c

?thR((éD&@D)S@ﬂG@?ny’g;E NQo et hyéb ’234(83 ()1346&@?4 lﬁg{rg&)/d -B8N, 119.8,
3 } [b@%?ﬁ%h%é?lzprge%éo% Jﬁd’ ?é8) vvgts prgpar ed

accordl ng to the procedures described in Exanple 1,

b)é)aﬁli |’ég72691ppr opriate starting materials. HPLC. 99.0 %
P62 min: LOMS 35 (ESI) miz: 443 ([MeH +). 1H
Nrﬂlieqm})f &[t1- (Z}QIISOWOMar(Imo ethjjl)-2-he-3-ehgll-1H-bendimidazol-5-yi]-

Ha- hﬂdr&&y ac?ryﬁi%lfléi 27)] = 15 8 Hz, 1 H), 6.54 (d ‘] =
1? I—Q 06 (masked peaks)

%%8('2 Th?Fﬂ d cgmpfund §7)5was(qf?pa2¢sa accgrdg@ tQ the. ngpe@wg Kaseribed in
péakm))lg 13 byt 8sing 3pdrdpr(atg stsith@ B2EHABOABIOC: 99.9%; t: = 1.22 min; LCMS

CESRIPON B it oot b, Tt Al v

=763@d, Hz ,153Hijz, 181), B460((¢, J SHP.8 HABTHNNEBI-CERADD), $H)16995,3.91 (m,
156 5 60l 4 : 34.54, 2 v~ 120 _
159 St b k5.9 rbolpnd?823,0 12078 i 2, 20
36:%, ("B@Hz 1.90(d6 J =18 531z, 42it il & B8 7Fr iépaa’rax ﬂ%;h NOR (CDaoD) 5
N1bb.85 B0, 3ad.2 {32 9 39k Ol ARENG- 1%%}’%26@ 128; 24q14§%r11€% 113.3,
5e$_t4y$% 1 H béenzoi m dazol - 5-yl']-acryl am de (39
[gééo? d-% 2{-Peth: %8 otifhé (4849) vvas prepared accor d| ng
to the procedures descrlbed in
Example 27
Preparation of 3-[2-Hex-3-enyI-1-(2-isopropylamino-ethyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamide (28)
[0349] The titled compound (28) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 99.9 %; tz =

1.12 min; LCMS (ESI) m/z: 371 (IM+H]"). "H NMR (CD3;OD) & 8.00 (d, J = 9.1 Hz, 1H),



Exanple 1, by using appropriate starting material s.
HPLC purity at 254 nm 97.9 % tR = 10 1.49 mn; LCMS

w()El7)03m%a 401 ([ I\/H—|] +). 1H NWR (CD30D) S 7.98Ct8G2a6/000217
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8 7.79 - 7.76 (m 2b9, 724(d J=157

7 He, ,
*& 5')75 e(ﬁkﬁa) (7d177(é J= %1?()76-&(%) W(dsj £45.7 léz 4170 G&7 1542 (m,

H) 2H)34 92 (t J 3.528HE, B kB2 0ea+<§)7 Hz, 2H23.54 33.48 (romH)L3BY (t, y= 7.5

2 g ol b b -

15%%iZ %ﬂo 5, 134.7, 134. 4 126.3, 118.9, 115.09,
113.8, 53.2, 51.5, 44.2, 42.8, 35.7, 31.9, 30.9, 30 2,

29?% égé 18.8. Exanple 39 Preparation of
3- "{ -Et hyl am no-ethyl)-2-(2,4,4-trinmethyl-pentyl)-I
H-Ryenaretion daofol -3-[3~(3-E}hylartindrethy)-Zbex-B-anyidiH-beiXoinidazol-5-yI}-N-

[OI%H T&yibinid onpound (40) vvas prepared accor di ng
xypr o)cl:e ureg(g )gescrl bed in Exanple 1, by using

ap[B?%r i Aeditled eanrodpd (A9 wes Blegaregipeaorging ﬁOttbe procezliesigscribed in
108kt { By dotrapte 4G ESHlo HRLC B8Ry b Moo o 1. -

1H| M%W@%(ralz ?85(_8@4%] Hﬁ chogp 5 (34 (q, L: 8. 61Hz 1H),

157894e|z1H)17my(d 6/.=39.4 (Ht, 1H), 2.56%d, 7 = st HZ, ), 6.45 &6 J= 15.7 Hz, 1H),

4. r?g%ké S‘q‘%ﬁk 2?%@@ g(ﬁ% . %J[ﬁS }frﬁ)@m gﬁﬁs 3 3@23% masked

,ﬁea&sn_@ 8 4 348 (, 2HR2.70rtp, Sy ,2 |12 @), (2B3 (Brs=2i8), 8.08z, 1.94 (m, 2H),
3 0y9
1H)366d J13% 5192, 6&&00843@9%%%1%@&%@% %ﬂéqgs% 156.3, 139.9,

1113638, 1%@26135496 53.844398, 126.7 1288, 420.4111.6,3044, 538, 23.5, 42.9,
227, 24.5, 25.5,B1anpd.2, 4. 30 Preparation of

3-[1 -(2-Di ethyl am no-ethyl)-2-(2,4,4-trinmethyl -pentyl)

-1H benzoi m dazol -5-yl ] - N hydroxy-acryl am de (41)

[ (3enpler2®e titled conpound (41) was prepared according

o oo o eSS P oo B Fobny WG o

rrate start
)é)ro{qgacrylaml%l( n. LGMs mz: 415 ([MrH +). 1H NMR

(1 @ﬁm)) Tﬁe 7tlé@ﬂcd\'ﬁbou1?d‘l30)]was &eﬁbréﬂ?—éoco?dlr%qo QI@'pro&'éun@s described in

Exanle 11§y élSIpé)aperp%é (st?lrtlngdnat%%ls ?—lPiCGg}rlzysz\t 25d n(nm.%g 9%; tg =
2 :'431 rticy, LGN (EISIFmE: gsn(-[w)mm THONMR (C/JI%I@D) 817939 d( £ 8.40Hz, 1H), 7.77
3 é(ﬂb%gﬁo*%%%g'"gé # AL '1(%% 3‘?%& ‘l\/%o;;%ﬁsﬁi) 5.57 - 5.42 (m, 2H),
13837admaskeyl ppaks)38.68 (br‘.ﬁssz 35343.30 (masked pedksh. B2 — 3.17 (m, 2H),
1]23722(q J1=191ﬁ1|z 121—9 1?35 gtl 46 79043,31}Op. ?a B9 87.63%,%H); °C NMR

Pr ep aration o

3 ?Paqu 5D?®tfﬁ Fgﬁﬁ %Q &t HpId, 1§4 Br 614, - 1320 876:3i 1R6laA8.7, 115.9,

51y8.17- 143 mysisoasyo agrrybeun ey, £4.4) 149363 The titled
compound (42) was prepared accordlng to the procedures

described in
Example 30

Preparation of 3-[1-(2-Diethylamino-ethyl)-2-hexyl-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamide (31)

[0352] The titled compound (31) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 100%, tg =
1.31 min. LC-MS m/z: 387 ([IM+H]*). "H NMR (DMSO-ds) 6 0.88 (3H, t, J = 7.0 Hz), 1.26
(6H, t, J = 7.2 Hz), 1.34 (4H, m), 1.44 (2H, m), 1.85 (2H, m), 3.12 (2H, t, J = 7.7 Hz), 3.31



Exanple 1, by using appropriate starting material s.
HPLC purity at 254nm 99.0% tR = 0.68 mn. LCGM

wOERGI7)o3em8a: 345 ([ M+H] +). 1H NVMR (CD30D) S 8. 1BCT8G2@¥6#000217
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J= 8.7 Hz), 10 7.68 (d, 1 H Jos& 15.8 Hz), 663(d 1

HJ = .5 b . .3.70 (br
5 @ it st hi=7 40 Yon o D 3lued el gy 168 e, 7.8
1. @M, 41 = 68 H3), 7.7 (BH, iz ) = 818 B9), 1.03 (BHY; J 23@ MYR'.94 (1H, s).
(CDb30D) S 165.5, 157.4, 139.8, 135.5, 133.5, 132.3,

120.7, 120.7, 114.5, 114.3, 40.8, 28.5, 21.0, 13.9,

9. Bxamme B anmpl e 42 Preparati on of

3- Hepér%tn@h et hygsami @q‘lQﬁfﬁdp}oﬁnérﬁrggﬁirgfﬁlﬁﬂafmﬂﬂleﬁllm@ﬁr?l‘bantyl) -1H-
[ é%%'ff"ﬂ‘ﬁ%zq] %}Wﬁg‘é’g%ﬁ&%&kﬁ’w éf (%&g pr e%ar ed accordi ng

t 00858 prhediidd c@spatied (32) vesl pieparetbaacypdiag b, thé)yroUeSdU?@ described in

2?%[35 é @tbgﬁi%g%{)[%rggr %gt%h@n%tengfs nglt(g'élgﬁy t(isﬂ PL& 97.5%,
= t@ B&min. LB ZESIS) (IVHHT). HMMB[(WSQ—%})B OBEKIQ*HIMR 0.98 (3H, d, J
( GP3E)) S1 33 Zéh (d]-J'(':L 6. §)Hz) b, 8872 bd Aﬂg rﬁ'&s)z 27 (@54@[ éjaz (4H, m),

; &za@%m?zsss (o Heh iR 1ty%. B $Hé>n?ﬁ5|(% Gy 168 Ho)
COBN (1H3d A= 0Hiz),me6 (18, leJ £ @blHz}, 7.98 (FH,5) JshtZ()zH 832

(4H), 3.01 (2H, t, J =7.1 Hz), 2.89 (3H, s),

-1.25 (9H, overlapped t). 25 Exanple 43 Preparatl on

of Example 32

3- 1- (& isopt

P (B GRS .
co‘?ﬁS‘GBWH ‘E’&X’ Mﬂd‘ihb‘?r@ﬁ&%@'%%f ng to the procedures
dee854] betheitiled SdnpgoxadE3¢was plepards bbdbraRPloQRs prak&iures described in

S TR oo e i by 5 AR APy - 1
0.19%5. (GIIS tr)z: 375 2BIHHHH, 'HNMRLDMES O @3*& 0.63 (9H,.501.22kéH, bs), 2.17

”)(2H3bs$$'3 gz?('i H?) 2%(‘%11 6153;’,;% %?més)ngfsé?#bd’ %ZIJ'@ 55i§z)(7165 (1H, d,

9. Jﬁﬂﬂ’é 2 Hz), B’sﬁﬂ (1|351' Prelaptak oA (U, sh. 1803 (1 debdse. @)HZI B&5 (2H, bs).
titled conmpound: [0366] To a pre-stirred solution of

“}% nel']hg%mester (1 eq) in dried nethanol, NH20OH HC

(1248 s added. The mixture was stirred in

i crepatition bat lof f or 3qlb-(()2+D||§.6brﬂpﬂamfnﬂk-)étﬁwgg-(y,‘Q&triguoro-propyl)-1 H-
2 y addi ng sodi um

q%}E‘/"'Qﬁ‘ge so?&ﬁ %‘888‘} Qgrgfa”%ﬁ"%g)shomed the reaction

c dAgHckt érd’eé'ﬂ@%@om@gndﬁ?ﬁ) waepreparag acco¥ding totthrepracsdyrasatescribed in
0@@51‘{)%% y%ﬁ?]ap?ﬁﬁmﬁ@@ié@tlr@rda@{@n&@%ﬁbegf’ 86l W i h0 é:an LCMS

unt.i | recipitate was di'ssol ve
ar(gﬁﬁcﬂn/i 42y (M) .o H WRL(I@ det 8127 (f12Hy mch. %&%d"t)ofm (2H, m),
ar3ME@H7) 8. 805(2Rgm), 4.68 (2H, ), 6.48 (1H, m), 7.55 (3H, m), 7.85 (1H, m), 9.48 (1H,

bs).

Example 34

Preparation of N-Hydroxy-3-[2-isobutyl-1-(2-isopropylamino-ethyl)-1H-
benzoimidazol-5-yl]-acrylamide (35)

[0356] The titled compound (35) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 98.3%, tg =
0.51 min. LCMS (ESI) m/z: 345 ([M+H]"). "H NMR (CD3;0D) & 7.78 (1H, d, J = 8.7 Hz),



NaOH or NaHCCBi the precipitate which was fornmed was
collected by filtration. The solid was washed with

woat@rozersce. The above solid was suspended in perisarai/000217
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and water again and was treated with 6N HCl until all

o BBl TR A R SR R - 150 )
whi-€h (kg uf BI/rfedz), 348 (Addi =100 ta), BS&Zt(did, iy 3.01 (2H, d, J = 7.4 Hz),
f'ié’f #H, oy 1té°re(ef-|rﬁepas@? FRTTPOYBHRS Ob%g/el-%d”e}f\lMR (CD50D) &

I'n ‘vacuo roun
é&p”?é?? 81385, {188 1hidIr D dRe- 6r11@ Qdil b4skil. 1, 4810, B08, 33.4, 27.3, 20.6,

t|17|@d conmpound: [0368] The above freebase conpound

was suspended i n nethanol and water and was 15

treated with 6N HCl (2.8 eq.). The sol ution becane

clecampléBs er renoving the nmethanol on a Rotary

EVI%BM iGh : of Beiiz "(‘é’E'b%EUfngf ;%r%g?l? LI 32 %ﬁl ﬁ {ﬁ(vﬁg eaqbﬁ)ai I-Eﬁ?nzo}lmldazol-

w;‘f ﬁlirﬁdw‘%mwwamwwﬁﬁk 254 nm > 99% IE>Z(Zn'pI e 44 20
Pregen atTh@ﬁltI@d compound (36) was prepared accordlng to the procedur é described in
3%(28 K1—b En?élsotg)ro Iamnog g :
pr YRYPIe3RP, 6'?% saingemptery! [68‘8974/?%"&9 Pyt at 254 nm:
cogqmunﬁi (m)mmsomsem?oeﬁlz awqmele;JWNMm@momsdtmqw d, J=
in ia arti
OSRE DTS s BXRRT By by DR SERILP LI TR o -
mi 15 3 HOMB8(1 K8t wE£.4 BB 36] N +) J =Bk NwR3(1D>K/B®s:i63 083(2H, qt, J =
0. H, 54t 22 4
79§H§?>123 (lsH tlJ éé?—’?‘) P’(}_zr 9%?5)13 ZQM%"JﬁD”% )élléﬁg(%% 138.5,
(21.'.12 7t j32 1@22 ’(’h_?HS 1ﬂ§ 9 1711@741 2H13. QT)41 073772, BIH27 8 9.5.
7.89 (2H, m, 8.80 (2H, bs). Exanple 45 Preparation of

1: Benzyl - pi peridin-4-yl)-2-butyl-1
H%@Wg‘? dazol -5-yl]-N 30 hydroxy-acryl ani de (48)

[ OBépdrafire t idfl ed3-LB{ZPEtMPEM{NBthy2-ipsapArBEbeomidastd-5-yI]-N-

t descrl bed in Exanple 1, by using
q1 ﬁl& Qﬁgﬁ. ae(?' materials. HPLC purity at 254 nm

96 %&ﬁf tTRLEtlgdlcosrﬂoonnch(?ﬂmamemrzd acr3alid thithd prpcedutds NipFribed in
2 k?l,\@) b§ LQIH%AG S%rlaté)start%wg%até% HBALC %i:r?] at ﬁ%"’am @9 9%, tgr =
éﬁ? AP IR IR AL
ﬁzﬂfﬁ @HEE’)) Zg?(Mﬁ?Jé’s? 4 gti, 1@(1#)&1 (115H%£3) 6.96 FIHLQ; 8= 15.7 Hz),
g G008 sl LB 19) 2Bl dd T Brndepea o v
P(9T5 Ba2286(000D17.23 !].Cﬁrﬂt aaamze 1408 (Pl egh alr=a.6 dia); 61C NMR (CD;0D)
| -5-

ook 16 3 Al b bt MR, <00
cdl‘hﬁo@ d. 3744 20Ra8 Spr epar ed according to the procedures
described in

Example 37

Preparation of 3-[1-(2-Diisopropylamino-ethyl)-2-(2,4,4-trimethyl-pentyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamide (38)

[0359] The titled compound (38) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 99.0 %; tx = 1.62 min; LCMS
(ESI) m/z : 443 (IM+H]"). "H NMR (CD;0D) & 7.96 — 7.94 (m, 2H), 7.82 (d, J = 8.7 Hz,
1H), 7.85 (d, J = 156.8 Hz, 1H), 6.54 (d, J = 15.8 Hz, 1H), 5.13 — 5.06 (masked peaks),
4.01 - 3.92 (m, 2H), 3.71 — 3.67 (m, 2H), 3.33 — 3.24 (masked peaks), 3.18 — 3.12 (m,



5 Exanple 1, by using appropriate starting materi al s.
HPLC purity at 254 nm 98% LC-Ms miz: 331 ([ MtH] +).

wOBodIBOBDVSO- d6) 5 10.88 (br s, 1H), 9.12 (br re1/sgkios/000217
7.93 (s, 1H), 7.87 (d, 1 H Jogz= 8.4 Hz), 7.71 (d, 1

H, = 8.3 Hz), 62 (d, 1 H_J =157 Hz), 6.59 (d, 1
’”% 238I52%6(%%)1Z' )4l %?(7@(?“) iled (s, 8. 1.41 212)4@df“ €H), (érfb"(d J=6.6
3H), 02H,(s,Jor); PC7TNKR (dP5,0643) 165%, 0B66bH 46 1, 13°4F9 134.7, 134.0,

0. % % 120, §d)14?1”d3?6 %@ﬁzgw’ f‘§]c’ é}?;&(%%g giﬂ),\?séy 3630 25'%) 18.3.

162.6, 156.2, 138.0, 135.0, 133.5, 131.6, 123.5,
s 11@xagnp,%gg 8, 112.1, 44.5, 42.4, 40.6, 28.2, 25.2,
5, 10.8. Exanple 47 Preparation of
3-Rrepaation’ ghyN-Hydroxyet-Hy(2-iserrepaminorethyl)-g4a4 i trimetiwipentyl)-
I ﬁﬂébﬂszmdln‘iblbéyﬂI&?i'yraﬂﬁdé/dwm de (49) [0372] The

@%@j u ?@%qﬁ%&ﬁpggbd Y@? W%< gﬁg%lrg gc?cg nq'l{grlﬁegproceﬁ res described in

am':)mme dthy wingrapprogriate tstartirgl reatedid®. CIPLEOpWItyYAat A5R nm: 97.9 %; &g =
1. 1 0 : '
oL E B SIRYHE R b 5 P 2y
8. 57%z,7.16 ()., 2H). B84 (@,J I 15.71182, 71HHiz6.39 (k) = §540HZ, dH)J4.97 - 4.89
ig(n@s'd?d- pe]akﬁ) 3.76 - Oe6 (n5 i§ 5 13; 47)(671 51H§-93 342-0 3(Z§C{ma§ke'd peaks),
521‘9 15jm (™ a% 22§|_an g) éfg(—ﬂ 38(5n 9H@9 1207H£' szb'?s)Hz 3H), 0.9
(Bt(éZgH)_33d6JMchrng)D) 21645 166.9, 105, A3kz, ;QAH; 1%55;89 115.9,
s {tyob Saddud B gtihe BEs MBA Ao hod

1132 101.5, 67.6, 46.4, 44.9, 42.4, 316 26. 7,

%m’é .‘,# 25 Exanpl e 48 Preparation of
1 2- 1 sopropyl am no- et h{l) 1H benzoi m dazol

Brpparafion np HI&Ethleningrethu) 258y 4 tiavethy | eatw) tH-benzoimidazol-
cqmwn@&&@)admgmmee@ay ed accordi ng to the procedures

20 Sr:@g(%l] tll_ﬁ_@nbt{ni;ﬁp(? 9&gwa%g%gﬁn gé) {o tgg SroS rt (%gcrlbed in

m EKanip@\/B HyESiny appropri@ 3taftjngtrhdterjals. HFILMer(y@IDfQGID)mE 100.0%; tg =

- B8 Frﬂ-)rl"'hzz“)‘ﬂ/as d;sg) & 53{? M+Hby 4y @Af’i‘gcégoﬂa 886 (d Jt 8% Hz, 1H),

5. U2 (si1t), J785- BFﬁld J A8 M), 73 (9, 42858 s Y1H).3.378(d, J = 15.7

E 2, 1131) 4]96—-§ i) éﬁééked%eéﬁs)( é?dﬂ- s (m] 21=l) 63, %Z H%)zis (ﬁmz&?ed peaks),
25 { 300 1314 G, 7P 340 2594 I 1P 018 (Pt 07440 7 69 bz, 3

Hz9.92 &SQM@”ZWMRQ@QQ&@) FBE.65G26064 4060 234.9, 14425, 1Bxaple2, 118.7,
4911?0? BT R R B 2 359-9:9 208, P2226eThh - pent v
-1 H benzoi m dazol -5-yl ] - N hydroxy-acryl am de (51)
Example 40
30 Preparation of 3-[1-(2-Diethylamino-ethyl)-2-(2,4,4-trimethyl-pentyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamide (41)
[0362] The titled compound (41) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 85.6%, tr =
1.55 min. LC-MS m/z: 415 (IM+H]"). "H NMR (CD30D) § 7.91 (d, 2H, J = 6.0 Hz), 7.80 (br,
35 d, 1H, J = 8.9 Hz), 7.68 (d, 2H, J = 15.8 Hz), 6.58 (d, 1H, J = 15.8 Hz), 4.96 (br, q, 2H),
3.64 (br, q, 2H), 3.43 (q, 4H, J = 7.3 Hz), 1.40 (t, 8H), 1.09 (br, d, 4H, J = 6.6 Hz), 0.94 (br,



[0374] The titled conpound (51) was prepared according
to the procedures described in 5 Exanple 1, by using

weapprapsdsat e starting materials. HPLC purity apC2S¢20081000217
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100% tR— 1.49 nin. LC-MS m@ 331 ([MrH +). 1H NMWVR
9 S8 OH (s), (1,03 (2H_d, 3 = 6.4 H),

1 341031 CrHMthCWehw G, 149901306, 13¢)4, 134.34126.7115.8, 1132,

(4H9.7)119.4,.54%, 68, 4013,.358, 589, 2Wlo®, J=15. 72 Hz), 7.62

(1H d J =157 H), 7.75 (1 H d, J = 8.4 Hz), 7.86

(1H s), 7.87 (1 H d, J=28.4H). 10 Exanple 50

Pr@mﬂe#bn of

r@l\fér%fngﬁ hylgm n@ﬁ“ﬂ‘k%(s g{?ﬁ%@é%;ﬁ}ﬁ@%ﬂﬂ&l@%ﬁhd?ﬁf 5-yl]-N-

hy roBly acrg
amiqed2lr epar ed according to the procedures

d tﬁ[S(GHB[I be]dwelt“tﬂed ddmgovpdi2fwas prlepardst bé&rcﬁ;ﬁﬁ%qm prat&iures described in
S é{a erlals.

proce urzef y Wé'?geaptfé%oé'ra{sbsg%ﬂé%mﬁ%”a\% H%t@;ﬁ’uéty 3 334HY: L%, te =

a 668 mired.C08 YESIYM/mif345 (IM+H]"). "H NMR (CDsOD) 5 8.15 (d, 2H J— 8.7 Hz),

am%ﬂdzhgﬁtmlﬁg #i tf@i‘éfiyj‘ﬂ‘ﬁoé?%é&)%q ;Bh Nyl 33670 4, Bh), 5.4

hdpt: & dé'hy?d@ (42185283 (romAZH )t (t, H52 =P Hin 1.22(@t, Aﬁm—FC NMR
a g@@ﬁs(

r(éD 1653, Yé7V4 %@%égﬁfﬁgd@%ﬁq?ﬁuﬁ@p {13%, 4%4.3, 40.8,
m%@t%?éowéégr?eht ed to 40 Cwith stirring. The progress

of the reaction was nonitor by LC/ MS. Wen the

};n n,yas conpl eted, solvent was renoved under

uc&]e pressure bel ow 40C. The resul tant resi due was
diRreparation t h EoDAc ( Bd1-(IDiethyldreimobmkylf-2-€2imetHyisulfahyl-ethyl)-1H-

Wi extracted with 25
d.%ﬁfi‘?ﬁwﬁgﬁéw“@@%%%. oﬁg y be needed to

r dPRE%E e titkedl @%1&9#@%(4;5) Ve Repased aengedingsithenpraeaduies described in
f rBB(ﬁinElenl b uﬂﬁgjﬁfpr&;ﬁlaﬂﬁtarﬁﬂlgaﬂétbﬁa@erﬁ@cﬁ @it ﬁl@ ln%&@ ERps) BAFA salt.

FiHFRG G ol A Pl L) ) hlls BT {4y HP). TH MR

0|(C§baOlD)eEsV de¢1as, 700 (1] exi7iog (fm,agh xabm 7.54 (1H, d, J = 15.8 Hz),

8:8;% h?@;fg'%g(@é& ‘%f 2H4masl%(ed60 15'% Ig tl¥l nEy C%%%_%%MZH m),
3-340- @Y. Bty T. éﬂﬂZh&?@th B-01-(BExty U =174 bieh 2B ag)ol.3361.25 (9H,
S-ovbd g(g%l ic acid nmethyl ester was obtained as yell ow

sol i dap? 45 g, 44.6% . HPLC purity at 254 nm 98.8%
tR=1.71 min. LCVM5 (ESI) mz: 358 ([M+ H+). '"HNW
((Eiié‘irﬁ)e&788 (1 H d J=1.2 H), 7.83 (1 H d, J

= P]rgpargl A_IE ), 8of4 f—%z? 2(&1.&“ %&d‘ EOﬂop&ISamjﬁo-et_{lgl)-gﬁ)r_Ee)nzow «éélzol 5-yl]-N-
(Z‘Mdrqu agryargidg (4@) 3.80 (3H, s), 3.01 (2H, t,

6. [@6&‘5) Thé tlf.?é% ({ogﬁﬂour‘id (43) was prgpé'gc) accg té éﬂélprgoed rfls_|descrlbed in

n)Exaq]p 8!, @MHsmp{)apprj_Jp@aje (st@,:t'ngtmatgnals 71 Hz.)rlty . 254 r(ngﬁs 4%; tr =
£ 1.58 iin LEMSTRYz: SHBEIVGAITD.AH N (iShie- cﬁ;P&b.%f(:ﬁJl Iy aezd(eH m), 1.42

@ﬁ*m S e thg e 3n)a§4$é§}@ﬁ)fnﬁ 6@32@)5 % S61HOW). 7.56 (1H, m),

7.73 (1H, m), 7.90 (2H, m) 9.14 (2H, bs).

Preapration of the freebase of the titled compound:
[0366] To a pre-stirred solution of the methyl ester (1 eq) in dried methanol, NH,OH.HCI
(12 eq.) was added. The mixture was stirred in ice-water bath for about 10 min, followed



WO 2007/ 030080 PCT/ S&006/ 000217 103 [0377] In
anot her experinment starting with 2.725 g of

wOo-2pat/B@set hyl am no- et hyl am no) - 3- PCT/SG2006/000217
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ni tro-phenyl]-acrylic acid matlb(yl ester, the titled

d 52.8%yi el d 1.753 5
St pa%%ﬂr%[s\éggrgfr%@xgi%%itﬂpq @q eg(;) HPLC sho(wed the re%gtron completed after
3-20lmin2leed thyh 4% of theaicliydgs-chséread/| - 1H benzoi m dazol - 5-y
I]-acrylic acid methyl ester (4.428 g, 12.39 nmol)
and NH2ZOH HCl (8.66 g, 124.7 mmol) in dry MOH (50
mUP3&hi chhewakpvet ¢rudee waaritbataglowishl 1ivh oy HiY yuntic ell dlose potasipitate was

ba&lﬁolvﬂng ammbl Q—)O i Pl vaRiel WasVBSrull22dfistéd &Y atlindP 9-8 using

é’é é action m xture vvasthen stirred
atNFYIA gnﬁ% r’é‘P%PVQC'PW%WB'FM’P%&’“S?' wag getectsd %{%“at'on The solid
nowad wased byithLiEtdBorioes TTad layoveesudit! ivais s&ﬁé’ﬁ@!b@trredrélwahbll dhd water

%Qeig%&rr éﬁdq%qﬁg%%te%%tﬂw Ib%g%ql%s%glvgé; tl%e) H (/gflge %% 8%{yﬂlﬁy adjusted

urit
M folaroundwal gsing AldPhisanddNai$Qs8 Thy pn_ecmltmagwrclamas formed, was again
evanadted BfifrRioheime Rebdte &ﬁﬁ@ﬁ“ocwa%)pﬁ{&ﬂéd b\?r Br@nng in vacuo, the yield
resultant resi due was washed with 15 M wat e
( X433 P4 A0%1P¥%8 0l ved in MeOH DCM t he soI ut| on vvas

filtered and diluted with MIIli-Qwater. The
S L. Y at ed v e or
SCPRENANEN of R rSURRM G itid Sl FIRY Fued Eompdily, |

M [0B68] Q Thetabpve ftggbasa hemipaupe Waa sespehdechiv rétbdretland water and was
Cotmmm M@ﬁc%@éd“ﬁ%é iRl b@b‘érﬁé ¥Ie§‘t Afe4efBYim Orzg #8 @ethanol on

The free base coul be recrystallized from

ace iy FyaRgrale éh%vhrcrechéﬂﬂc p?&ldesa}ferv%ﬁpféepr d>y fﬁrze@e/pg It was
5: fuhtyent rexeyskatlize @ frevdintbtisembl (HPOC rpatity @h254 #d:#099%he above
freebase was dissolved in MeOH and excess 6N HCI

(final pH <2) and the clear solution was evaporated

t Extmpled44 and then diluted with MeOH, co- evaporated

eyl 8, IR i S Tt

roai-acsylamifle (47 3. 208 g, 61 7% . HPLC purity at 254
nr{n36®8 'Hnegﬂecﬁ%mﬂoﬁné:(tﬂl) A3s meﬁare&%rdn@b)th&prbcec&@ described in

amd)re" fg)b_y ysing Eﬁfjo ng%r?rﬁ_[natg als. fli%.?, ELJ.rﬁV g@4 nm.! 5989’2% tr =

8 ’272—Iznjr1 LEMSGESDI/z:aB59 (IMH") 15 MMIF{Z()DM%J 84 5(0194, (3, t),J1.22 (6H, m),
1 r tif i

Sl By 8 4 R AR 10, Y 4 8.

15 MRAS5TGIR =772 ()H, m), B agrzszmscp@ht B®), J = 7.1),
153(2H pentet, J = 6.7 Hz), 1.42-1.31 (4H m, 1.33
(3H, t, = 7.1 Hz), O.88(3H,t,J:7.0HZ); 13C
Nﬁfg‘a(’m% ) 8 163.4, 155.8, 138.1, 133.0, 132.0,
13Freparatia®5. bf 1B4141 Blaiii’yl-&,rpe]:iliﬂ1-5-yl)44bdiyl-14=8béhzoﬂrﬂjdézoI-5-y|]-N-

S%Fﬁéﬁ &I @%%48)25 2, 6, 12.4, 9.6. Anal.

NEf el cd 16. 44; found, 16.00.
[0370] The titied compound (48) was prepared accordlng to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 96.7%, itz =
1.35 min, LC-MS m/z: 433 ([M+H]"). "H NMR (DMSO-ds) 5 0.94 (3H, s), 1.41 (2H, m), 1.77
(2H, m), 2.19 (2H, m), 2.99-3.10 (2H, m), 3.24 (4H, m), 3.68 (2H, m), 4.38 (2H, s), 5.01
(1H, m), 6.65 (1H, d, J = 15.8 Hz), 7.47-7.49 (3H, m), 7.61 (1H, d, J = 15.8 Hz), 7.69 (3H,
m), 7.97 (1H, s), 8.60 (1H, d, J = 8.8 Hz), 10.35 (2H, s), 11.95 (1H, s).



35 Exanpl e 51 Preparation of
N- Hydr oxy- 3-[ 1- (2-i sopropyl am no-ethyl)-2-(3,3,3-trifl

waanw/pemspyl ) - | H benzoi m dazol - 5-yl ] -acryl am #eT863)06/000217
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WD 2007/ 030080 PCT/ SG2006/ 0007 104 [0380] The

titled compound (53) was prepared according to the
prioBWle €& described in Exanple 1, by using

apmpmhaﬁ eofS$-42-Butyp 1B hiyianlino-ethyl)TH-Béhzbinida£d1-5-y))-6Bydroxy-

I:,raé:r Iam{J\/g mz: 385 ([MrH +). 5 Exanple 52

3- [911710 Zhatlﬁ@t mmﬁ (A4 ay IpyepRredesccading i tHeHprpradisss escribed in
azBlapned, ]byl\&smgkﬁ{%\gyat@qamn@rméi@na@#nnbgﬁﬁﬂy]at be om: 98%; LC-MS
1

titled co ared accor

pr%’ée%r@%*'ﬂb&c (l?MSOEk)a 0-88 {or s HY S %g(br s, 2H) 7.93 (s, 1H),
appsmr iat = staand) nen YRy A3 HAPLE punHEY=2ab.7284, 690 (d, 1H, J

Wi{% l:gz B 4443 (%]f};go(zgggggn(b§ %75 Fﬂﬁ? 2gii 33 7’3?@ 2gPTEGHf2), 3.05 (br s,

7 80, (.81 th, 2H), 045(n8.281),Hz)§ (t,BH/ 2 =(711 Hg), d 95&]t 3H8I %7]&2}-)2,) 3C NMR

?)?Aéglﬂ (1‘1%%6]”?6%513%@“4%?_'0 1%’345 &%éﬁ' '_?31192J3rf4§ 112.1, 44.5,

Hz42,4,308128.215.2, 217, 8.%.10.8Hz), 3. 20 (2H t, J
Hz) 2.97 (6H, s), 2.61 (4H qt, J = 7.1 Hz), 1.93(2H,
an J:77HZ) 0.78 (3H, t, J =7.5 Hz); 13C NWR
¢4’ 163. 6, 160.0, 155.1, 138.1, 134.1, 133.1, 15
13HrepParaficd . 6of 1ZBI[2/Butdehyd1-(2-bthyPamihd-&thy))-THBerZoimidazol-5-yi]-N-

42.1, 38.8, 24.8, 23.3, 19.4,
1!}' ﬁo)%(acﬂsl%g\ %%(4 epar ati on of
3-[p372 2-Theititled earhigduind M9) wag peppened aecaning jodhe proyedurestsiencribed in

2 ZNﬁﬁs%ﬁ%ig'bﬂsu%oa Lclpr@"e@é#r%i(rxat@ﬁélé/ 'rﬁiﬂcd‘égb%)lt& P61 min; LCMS

HNINBE 829 (V4] )|—|Nr1 BYR (#PaPDY 5 3-85 (dN 78-S Ky NHHG%/SM@)dJ#) 7.72(d, J =
NE2OH NaiMe 380 = 142Nz, 1H), 6.40 (d, J = 15.5 Hz, 1H), 6.02 — 5.92 (m, 1H), 5.19

(dd, J=17.1, 1.3 Hz, 1H), 5.12 (dd, J = 10.2, 0.9 Hz, 1H), 4.80 (t, J = 6.4 Hz, 2H), 3.62 (t,
J = 6.2 Hz, 2H), 3.22 — 3.16 (m, 2H), 2.71 (g, J = 7.2 Hz, 2H), 1.35 (t, J = 7.2 Hz, 3H); "°C
NMR (CD;OD) & 178.3, 157.1, 140.7, 136.5, 133.9, 125.9, 118.8, 117.6, 116.2, 113.2,
101.5, 67.6, 46.4, 44.9, 42.4, 31.6, 26.7, 20.7, 11.4.

Example 48

Preparation of 3-[2-Hexyl-1-(2-isopropylamino-ethyl)-1H-benzoimidazol-5-yi]-N-
hydroxy-acrylamide (50)

[0373] The titled compound (50) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 2564 nm: 94.4%, tz =
1.32 min. LCMS (ESI) m/z: 373 (IM+H]"). "H NMR (CD5OD) & 7.80 (1H, d, J = 8.5 Hz),
7.74 (1H, s), 7.64 (1H, d, J = 9.0 Hz), 7.50 (1H, d, J = 13. 6 Hz), 6.42 (1H, d, J = 15.8 Hz),
4.65 (2H, d, J = 6.6 Hz), 3.48 (2H, d, J = 6.6 Hz), 3.38 (1H, qt, J =6.5 Hz), 3.13 (2H, , J =
5.9 Hz) 1.82 (2H, t, J = 6.7 Hz), 1.44 (2H, t, J = 7.0 Hz) 1.29 (7H, m) 0.84 (6H, d, J = 7.0
Hz).



Via-1 HZN Vila-1 Step 1: [0382] To a stirred solution
of

wa@-2per/p@sb er t - But oxycar bonyl am no- et hyl am no) - BEmiSGe@6/000217
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25 phenyl]-acrylic acid nethybester (Illal, 65.2 nyg,

0.178 mmol ) and 3,5,5-trinetyl hexanal (45 L, 0.26
mi¥ampled9% ni xed sol vent of AcOH-MeOH (1:9 v/v, 2 ml -

arF‘ile |<§n1 n Qf Wag. [ﬂ@ﬁﬂ\%lﬁm%faﬂylf W4mrlmgtl'§{1?entyl)--1H-

ure was heated

eSO L M R Tu (ihe r roved under
r §aB7aEd The éit=iboenpaet (5hpwadDrafibed 458061y to the procedures described in

LA HEE HrrdBie iy AL A o, -
( X399, mlnTh@N@(m/za@Bt([ywb) ' HENMR (RSO Vs )08 0.85 (9, 93m).03 (2H, d, J =
\N'6t4hH5P'1'§4R§'I[l' Fh)’ 232‘7 %g“m@r@ od‘% és 3@3 K%Néﬁ?gg”h‘??r?ﬂﬁi m), 6.53

45@” (0[ NA-J5H]2HZ) a?n%? @5'80' i w HF)}175&Eﬂ Boe &r‘o’d@ci’ﬁfi (81, s), 7.87
Step, £J =[gB@3] The above crude (Vial-1) was dissol ved

in MOH (4 m-) and 6N HCl (1 nL) and heated at 70C

for 30 min. The solution was evaporated to dryness and
ckExemprat e dwith PhMe (x2) and MeOH (x1). The

r | {
18’?%%&4@ ¥ %@[1 X.‘Z F’cﬂylan%}ng I\éﬁﬂ I ?Hldleﬁéfl%lﬁﬂél ggf] @Phydroxy
n@caa@m'r’engz)o 0839 mmol of IIIaI) Step 3: [0384] The

t if¢d7ed Gﬁ@'ﬂﬂéﬂ'&n{p’éﬁﬂd (‘BE)SWEW @Wr&ﬂac%@ﬁm’fgdb B grécedbRs descrlbed in

SEBmiye  BiLei5 PobRerass SHieE e Blee R Afeed O ol drpoedures

4 Wit fesoribed dsaddejow. HPLC purity at 254 nm 92 7% tR =

1. nn. LCV5 (ESI) n12 359 ([M + |—|]+) HNI\/R
( ) 6 7.81 (1H, s), 70 SlH d, J 8.6 Hz), 65
( 19376Y, T astiged selytion of i} [43@ gthy qmmq-ethylamlr!pg SQItmghenﬁ] acrylic acid

( 1né‘thyl bﬁteld(B W49, o487 thigdl) afld BSptaidbhyde (4.85 gD 4447 Fimol, 1.52 eq) in

% 2'&' I\ée%(?]ﬁ viy, 3@&1’?&@&2\1&%# ]Cé!_%i &%1 3:‘292@%(4@5;,01 5 eq)in

rpoehons;thn)rgstﬂtJr@Srn(mjfe wdsel hedted- td 40 2C VBthdstiriing, The2progress of the
( Jrgéch%q\g Mggﬂgo‘} by LC@;(SG \Nﬁgn ;gg %%tlérg\?%st Igconrl]det?d @o?vent%\gs removed
3-Upger(red rme%ﬂmtpealov% °E. rhbe ieplari gasifye wes Bitiebwith §EPAC (50
Z%L)5th}é||1] bd‘slmeay(bm»ye)awml %r@féd( afleodd l[sl@@%ﬁ] ard&xtracted with
:)Ird%zlg eglggg\& e@‘g)r !-ﬁlg%thn ma%ﬁ%gegeg %8 Cr%{pol nqu)ﬁg Whth precipitates or
appsmpsioaterivet fromi Thginmede to gdtsleatiPidparriied byerat Tidbdrgamit extracts
,gﬁremor%@gdoﬁgie@%ys&) g@?d geﬁg dgvagérétedlltg%r)(r{egé Tﬂé'] regumng oily
residue was purified by flash column chromatography (silica, $67 x 65 mm, solvent
MeOH/DCM gradient from 0 to 10%). 3-[1-(2-ethylamino-ethyl)-2-hexyl-1H-benzoimidazol-
5-yll-acrylic acid methyl ester was obtained as yellow solid (4.445 g, 44.6%). HPLC purity
at 254 nm: 98.8%, tz = 1.71 min. LCMS (ES!) m/z: 358 (M + HJ*). "H NMR (CDCl;) & 7.88
(1H,d, J = 1.2 Hz), 7.83 (1H, d, J = 16.0 Hz), 7.43 (1H, dd, J = 8.4, 1.4 Hz), 7.33 (1H, d, J
= 8.4 Hz), 6.43 (1H, d, J = 15.9 Hz), 4.22 (2H, t, J = 6.6 Hz), 3.80 (3H, s), 3.01 (2H, t, J =
6.6 Hz), 2.89 (2H, t, J = 7.9 Hz), 2.65 (2H, q, J = 7.1 Hz), 1.91 (2H, pentet, J = 7.8 Hz),
1.46 (2H, m), 1.35 (4H, m), 1.07 (3H, t, J = 7.1 Hz), 0.90 (3H, t, J = 7.0 Hz). The solid
could be recrystallized from Hexanes-ether to give a white or pale yellow solid with HPLC
purity at 254 nm: 99.2%.



7.81 (1 H s), 7.70 - 7.58 (3H, ), 6.46 (1 H, br d, J
= 14.4 Hz), 4.62 (2H, m, 3.69 (1 H br s or m, 3.38

wO2by7/080080 = 7.3 Hz), 1.67 (1H, m, 1.56 (1H, RYLT/SG2006/000217
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1.50-1.20 (10H, m, 0.82 (3H, ;§, 30 J = 6.2 Hz).
Exanpl e 55 Preparation of
3-[2-Butyl -1-(2-di met hyl am no-et hyl ) -1 H benzoi m dazol -

516477} Nin &nyodiiemeypaaiorept stattide with 2)728%9 ¢f(B(842-eHymntino-dtimdamino)-3-
C%m%ﬁgﬂkaﬁaﬁz@ncgﬁ rﬁ%tﬁ)ﬁaersfég i ‘ﬁﬁ’éodéd?‘goobﬂd WaE Bl ﬂ}%‘a‘qh' %9%% yield

desc usi n ropriate s

mat- &3 @l s. HPLC purity at 254 nm 100% tR = 0.42

m n. LC—I\/ISrriz 331 ([M + H]+). 'H NMR (DVSO-d6) 8

é?‘? : = 7.3 Hz), 1.49 WO 2007/ 030080

P 006/ 000217 106 (3H, m, 1.83 (2H, n), 3.09

(20378} , Td a=solutidd dfiB)[1-(Bethilahidbketty))-2Ihexyi#Hebérzdimidhzdlds-yl]-acrylic

( %Hﬁ rh%thy'\ Foter (gﬁgz?'é& 12, §975%11&)'(1 Mi_'NglaOH WL }ga% gH%?4 7 _}nrgé) in dry

( MqCpH ﬁSO mL):wgcl@wpg)stlrrep a1 ¢oplad, ing) dry—]_@ FBIqng Hhath, gyldedsNaOMe

géagmﬁn @ﬁadﬂ %r atSV?H‘h 5|@ mL, 240 mtmol) The reaction mixture was then stirred
X | me am no- e

H-aL@ﬁE'otle arg gne yrqgr%_ oﬁwpw%d%wltgmdd)é{ L(%lg? (usually reaction

[@Gram]ateﬂlhﬂtrﬁn Bbem eozed liefd8y byeaddprge@d el (4 ealr)diThey mixture

SHIBELG PR SEEMH 7 - ‘b%%‘?/ \Pa%daq‘de Nﬁ@gpét Q?Jué’%? @5%9"# 1N NaOH

teri
1@0YEVvarRraied mremow ﬂm PrganiCsNBety Zhe mltqqt mesrdqq] w3s waghed with

NWII@W@Q aAd Pe-88sdivdid: in tMeOH- DC@P SheRolutioh - wed fﬁte% and diluted

h }h@al Q \gatglj._ TE\Q ppspg?\ﬂgp was#x%apg@jed to gferq%/e(ﬂ%_f)rg?mc jthent and the
7 r&ul’dir)t redidue es WasheddyithIMiHi-Q lvatr B2)., Thé figd béde of thedtitled cempound

é%\léag Fga n\er} Zlélzl% &l]ﬁlt)ll_lat)é%4 fé} g8053)2 HTIL_%A'?e gafg %&XI& be rgcryésgaﬂlzed from

PiMgsHT-Bthyaseiste 18-g{ve-a(vehitBjos palg N%JI@W solid.

no- et hyl)-2-[2-(2, 2-di et hyl - propi onyl am no) -et hyl ] - |

H benzoi m dazol droxy-acryl am de (61) [0388]
Tt?éep("?thy@EPCE'BH%B%%e%fBT)a“a&S prepared according to the
pr[tme}iurras adescirdddast whe Hiesalvedtie MeOH dnexvese6N HCI (final pH <2)

p% ghge ﬁ%@gs QERMSW@ n%ah{fat%&) }-E?Itc%ﬁ? %_'agﬂ/gc@%téd \NltglfafeOH co-
evaporated with PhMe (x1) and EtOAc (x2). The solid was recrystalllzed from MeOH-
EtOAc to give a white or pale yellow solid (3.298 g, 61.7%). HPLC purity at 254 nm:
98.4~99.6%, tr = 1.23 min. LCMS (ESI) m/z: 359 (M + H]"). "H NMR (CD;OD) & 9.33
(residual NH), 8.03 (1H, d, J = 8.3 Hz), 7.77 (1H, s), 7.73 (1H, d, J = 8.2 Hz), 7.16 (1H, d,
J = 15.7 Hz), 6.34 (1H, d, J = 15.7 Hz), 4.88 (2H, overlapped with DHO, identified by
COSY), 3.63 (2H, br t like), 3.32 (2H, d, J = 7.9 Hz), 3.15 (2H, q, J = 7.1), 1.94 (2H,
pentet, J = 7.1), 1.53 (2H, pentet, J = 6.7 Hz), 1.42-1.31 (4H, m), 1.33 (3H, t, J = 7.1 Hz),
0.88 (3H, t, J = 7.0 Hz); *C NMR (CD;OD) & 163.4, 155.8, 138.1, 133.0, 132.0, 130.3,
126.1, 117.4, 112.8, 112.5, 44.5, 43.2, 41.1, 30.5, 28.0, 25.3, 25.2, 21.6, 12.4, 9.6.

Anal. (CyoH3oN40,02HCI) Cl: caled, 16.44; found, 16.00.

Example 51
Preparation of N-Hydroxy-3-[1-(2-isopropylamino-ethyl)-2-(3,3,3-trifluoro-propyl)-1H-
benzoimidazol-5-yl]-acrylamide (53)



45 CNj I 1 61-1 1 61-2 [0389] To a pre-stirred
sol uti on of

wa@-2per/p@sdi et hyl am no- et hyl am no)-3-nitro- phenyCTfSG2006/000217
acryl ic acid nmethyl ester (61 11;4 280 ng, 1.0 nmol) in

(IR ST edfioind Sl alpdtel ol oaﬁage%eg@%acnbed o
t oEX@Hthef broyupingcappEppsate staniéng roaetialel HRY.Cr 88119%; t: = 0.63 min. LC-MS
te,mgega@t( AqJhe sol vent was renpved under vacuum
Wat e (20 m) and dichl oronet hane (20 nL) was added
to the residue and stirred for 30 mnutes. The

5 orlgam’pte bayer was dri ed (MgS™M), filtered and
Conr% at e% d£ E1 @ |ren& I%r(g rlﬁgﬁgﬁﬁ)d %%% emﬂ-f&-ﬁé rYzmmldazol -5-yl}-N-

3- t[yslrwmylamlde (54)

‘;;3[9%81? elth'amltlé’cfrbcfmpo%t\mf’é@gb leg&’r@@gélc!o]‘dnzqclgxzé @99&u¢es)descrlbed in

ester was ob
L(ﬁ&@”\ﬂez bygssing[ aaprqPiipte sjguinsontetae C purity at 254 nm: 99.9%, tg =

10 E@é&ﬁ%ﬂ@@d\/@ &8/ m/z1837 gg @’)E) 4HQuMdE|i\d’>b§bD) § FWQM\KOH_' J= 8.6 Hz),
oot (et T Fe @8“7% AL R0 AL AR O = 88 84420 644 (1H, .

[ 03903 HED sad4pii; 80,1 &.382(1 Hs o) UL.8D(2HOE, J = 6.1 Hz), 3.61 (2H, t, J = 7.7 Hz),

or.4 [ ) - 5

2 O B e ot D 281 BTN, 3G Pkl G i o = 77 v,

arfbl7fbl(3¢'hltot BIved Hahé3C( NERICPLPDINES63. édﬁ@@p dA56dcksal, | 134.1, 133.1,
15 Soﬂs'q'tg' 984 8f124.7 123.9, 118.2 117& 114. 1|131 111,8,.53,2, 42.1, 38.8, 24.8, 23.3,

3-di met'hyl am nopr opyl car bodr'i m de
1é’r"oé%l“orl de (2.55 g, 13 31 mml),

1 hydr oxybenzotriazol e hydrate (2.04 g, 13.31 nmol),

N di i sppropyl ethylamne (2.20 nm., 13.31 mmol) and

di c’ﬁf“é’ oﬁgt hane (26.6 nL). After stirring for 0.5h,

Fritvepa@atjorOHof{ 63-[3(2- Qmm'b-ghylgz-yzstl,mm)ethmpemdblﬂbl.-bénheimidazol-s-

20 ﬁ'h Alox0% Rl 944 has fully reacted, ethyl
acetatg xg cﬂﬁ ?gddedto dilute the m xt ure. The

organi c conten®s wer eg d with saturated S d| um
hydr@%&)ﬁuﬁ( S 2 x\@g%hrgm) and f\x/%%/

bef ore ng in sodium =l phate. heN , ure was then
filtef d and conceptrat é) cuo. {The product
3-[3-amyno-4-(2-diet yI am no et hyl arrwglto) phenyl ] -

llat Vial-1
HN\Boc a Boc
0
N
N AN
HCI/MeOH /ND/\/LL NHzOH/NaOMe ]Q/\)LNHOH
A K
/
H N
27 Viant HN - yita-g

Step 1:

[0382] To a stirred solution of 3-[4-(2-tert-Butoxycarbonylamino-ethylamino)-3-nitro-
25  phenyll-acrylic acid methyl ester (Illla1, 65.2 mg, 0.178 mmol) and 3,5,5-trimetylhexanal

(45 plL, 0.26 mmol) in a mixed solvent of AcOH-MeOH (1:9 v/v, 2 mL) and DCM (1 mL)

was added SnCl,2H,0 (184 mg, 0.815 mmol). The resulting mixture was heated to 40 °C

with stirring overnight. The solvent was removed under reduced pressure and the



acrylic acid nethyl ester was obtained in 67.3%yield
(2.54 g). LCVMB mz: 571 ([M+H +). 15 Step 5 Fnoc.N O

wol26i8/00uBMe Fnoc- N~H NI Co2Me HN | AcOH, 70 CpdI/Sebbos/000217
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N1 Nl 61-4 61-5 [0391] d aci abs acetic acid (8.9 nl)
was added into 3-[3-am no-4-(2-diethylam no-

et RSMIR "ﬁé')jU?)Wéﬁ?F‘]eda%ﬁt‘ifP‘ieé agegays e tys ards practed with, EtOAC (x3).

Ztﬁw’é Btracts éﬁ/ewn@brhdafl\g# -Gt HPLCHrifg aﬂﬁm BMY&S 3%, tr = 3.02

stirr o on I +
BRI S TP e PO G| i 2R M + HI and 358

Sdﬂﬂﬁaﬂedeémdpuﬂuﬁydrogencarbonate (20 m.) was added

and dichol oronet hane (3 x 20 nL) was used to extract

t he agueous | ayer. The conbi ned organic contents were
dr$@@ in sodi um sul phate before being filtered and

st rate%owwcrua@amm 1) dEsedettih MeOH (4 mL) and 6N HCI (1 mL) and

%8[?&%%%,&2% %(g]m EI' ﬁ%,? ut?[)n waL (egggl)-ofrf!\tgg { ecprynesg an co ev rote dwith

I—I—FHNEZO(ZI)nadaZMdOI-B(mD } Frecreyidue (auadedViaet, 18119 g} @as GHik-tdkwo parts

R e M

6 CO2Me  Fnoc-N~, N1 i CO2Me H2ZN\ N |. pi peri di ne,
D@kpm temp > Ird INN 61-5 61-6 [0392] To a
pre- stlrred sol ution

3- [9384@ 2- %WW RMRBUNch {1‘-'9? yva%P[e(PQﬁdf 79687ding-1g.-thg; Step 4 described in
yI Eeiriptx y Clay teirty trade (Mix-1/188.8yhd)- Wla-1 was obtained as TFA salt (2.3 mg,
S H

o RN RSP el e g 81 s
ad-bIHH) PHPMR (GO0 .748 (I’Hd,, s)1A760H, dndbF 8.6 Men6% ki, d, J = 8.4 Hz),
r epgd @P ahas 1%%9 P £AHt By 'J‘—XMB‘ A)'383 ?ﬁﬁ‘?gmé 2460 3.38 (2H, 1,

iin v cuo. product was ‘Separa

r ebeﬁ@é“zﬁh%g% bk pparald- \’766 ’13-|I=‘E)c2 9Af(i’érdd| YGRS 9?&14) 20 (1H, brs
0 &ran)d1 (35%6 a4 J ef143; 8.3+ @AHNYd, U = 14.0, 6.6 Hz), 0.98 (3H, d, J = 6.2

éé ?g;g%ra?n1no ethyl) 1H benzoi m dazol -5-yl]- 10
nmet hyl ester was obtained as powder. LCMS

niz 331 ([M+H] +). Step 7
Example 54
Preparation of 3-[1-(2-Amino-ethyl)-2-(2-methoxy-nonyl)-1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamide (56)
[0385] The titled compound (56) was prepared according to the procedures described in
Example 53, by using appropriate starting materials. HPLC purity at 254 nm: 91.8%, g =
1.93 min. LCMS (ESI) m/z: 403 ([M + H]*). '"H NMR (CD,OD) & some identified peaks:
7.81 (1H, s), 7.70 ~ 7.58 (3H, m), 6.46 (1H, br d, J = 14.4 Hz), 4.62 (2H, m), 3.69 (1H, br s
orm), 3.38 (2H, t, J = 7.3 Hz), 1.67 (1H, m), 1.56 (1H, m), 1.560~1.20 (10H, m), 0.82 (3H, t,
J =6.2 Hz).

Example 55

Preparation of  3-[2-Butyl-1-(2-dimethylamino-ethyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamide (57)

[0386] The titled compound (57) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 100%, tr =
0.42 min. LC-MS m/z: 331 ([M + H]*). 'H NMR (DMSO-ds) § 0.97 (3H, t, J = 7.3 Hz), 1.49



HZN N CO2Me O~-NH N CO2Me ~N Ns COCl r r N DI EA, DCM
Nl 1 61-6 1 61-7 15 [0393] To a pre-stirred solution

woho@/p@sam i nomethyl- 1 -(2-diethyla mino-eChgiGreoshoo217
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H benzoi m dazol -5-yl ] - acryl i cl0&aci d net hyl ester

(61-6, 0.10 N- diisopropyl et hyl am ne
(S, 560 SOt 98 b KA h 3 7T A (2H. 1, J =
addeeizy 627 (M rﬂ?Uh%H&'pH@)pV enyiH, ahl erbdeHz), 347 6(1pil-d, L= 88 Hz), 7.93

) nd ol m xture was stirred
'Fib%%t%%‘lﬁg} gtegallr{i @3&6\“ 1)1 t he reaction has
corrpl eted, ethyl acet ate (20 20 nL) was added to
dlé,{g,ﬁ,,;g@ m xture. The organic contents were vvashed
w th saturated sodi um hydrogencarbonate (2 X nnq)
arfrepiaten (2 ok 28-#Hexyly (‘Zo‘i‘"é'etlwiﬂ'wg°1eﬂ1%12+s@"=°' azol-5-ylI-N-
mhgduds)aj-mﬂam.dd(sa)ed and concentrated in vacuo. The

[ﬁ?{f]ﬁt ﬁ'[e{t% égﬁﬁ%aﬁ@gﬁg g‘i-eg?{)?ﬂ gg:ﬁoqu;v)\q %?%%qudfres described in

HE)@mzpba i lWyausing- appyodriatecstyriing: materiels mgP Ly Ipuritg st @64 nm: 100%, tr =

‘6"“‘@ &4 R0 b s B B SR g skfol 3= oo 2o

St‘e%4 ‘0‘35 (2R My B (G2 s), B-ORKRIN t ¥ =\7.6NHEINBISOKRHHE J = 7.8 Hz),
O 7éNeHIVEe JMELBIHRY, @1577(1H,7<§QG 15.8\H2), P83 [0BR4) =T8.83Hz), 7.70 (1H, d, J

st| ol utjon of
T A G AT 50 Kehgi0) (B A0Sty - 5
pr op| onyl am no)-nethyl]-1
H-3|g§ 9L g% dazol -5-yl }-acrylic acid nethyl ester (61-7,
0.18 mmol ) and hydroxyl am ne hydrochl ori de
( 1&4p¢rgtwl1 of 8-{itd Plethylamincretind)-3[2+(2)2- dimsthykpreriomdaming -ethyl]-
ToAHG8A AinicBB65.41)- NEHyBROaerfifimfieTbr) 3. 6 ol ) at - 78

r n was then allowed to warm u
|[8i§é}‘$ 13‘9 tB'S&CP’QP@‘&da‘Pﬁr‘%aS RRRA PG 26q0r A {Ralke procedres described
noheildvg ISeps Y& £ Gepeafocnaties icSof@netled i n around 15 m n.
I .was then added slowy 10 into the reaction
m xture at 0 C. The desired product was separated by

revggse phqs

x F
z 'z
74
C
@]
\

SnClg.ZHzo.
HN
(‘ AcOH, MeOH, ‘)
{ 45°C [
r 7 1-1 f 7 12

[0389] To a pre-stirred solution of 3-[4-(2-diethylamino-ethylamino}-3-nitro-phenyl]-
acrylic acid methyl ester (61-1, 280 mg, 1.0 mmol) in glacial acetic acid (5 mL), tin chloride
was added (1.18 g, 10.0 mmol). The resulting solution was heated to 45°C for 17 hours
and then cooled to room temperature. The solvent was removed under vacuum. Water
(20 mL) and dichloromethane (20 mL) was added to the residue and stirred for 30
minutes. The organic layer was dried (MgSQO,), filtered and concentrated to an oily
residue. 100 mL diethyl ether was added and stirred for 4 hours. The product 3-[3-amino-
4-(2-diethylamino-ethylamino)-phenyl]-acrylic acid methyl ester was obtained in 54.9%
yield (207.6 mg). LCMS m/z: 292 ([M+H]*").



preparative HPLC. After Ilyopholyzation, 22.2 ng (24.3
% of 3-{1-(2-diethylam no-ethyl)-2-

w2 7A3disoet hyl - propi onyl amlno) - met hyl ] -1 PCT/SG2006/000217
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H- benzoi mi dazol -5-yl } - N-hydr o%y- acryl ani de was
oht ai ned as powder. HPLC purity: 99.5% tR = 0.94m n.
LSS 4 z: 416 ([M+|—|]+) 1H NI\/R (CD3OD) S 7.89 (s, 1

H, 7.84 (d? J = 8. 7.73 ( - 8.4 Hz, 1
H),H2 ~0J 15 @,. %OI—QF;%éW%d J =158
Hz,m 4. 98 .4 - Me3 75
(t, 9 = '7.5 iz, 343,4(0@“‘””—72,1 AH), 1.37
tNJ:73HZ 6H) >1N’22\s (NNR (CD3CD) S
1é§75 168.9. 162.2 %181, % 154 140 137. 9,

135.0, 1829 126.0,419.3, 117. i 112) 9850, 9, 40. 5,

39.7, 36.7, 27.6, 9.1. 20 Exarrple 58 Preparati on of
N-{2-[1-(2-Diethyl am no-et hyl ) - 5- (2- hydr oxycar banoy| -

| rﬁ@agp]. 1 Tera pre-stirred solution of 3- am|n04(2 diethylamino- ethylamlno) -phenyl]-

(59 g%&gigw?e% hgstiwl 461-@ hydslg, ?ae% ﬁhnggtahar |drchlé1;c)gﬁeai§aé\§e(13.3 mL) was
2ot FepHes DR dECAPEDy R EPPBUN SRR B gycrochiorde

b3(2 85i ¢)191apPmapol), al -eyddbaibenzotiazele emidedts . (210PLE p&B1 trymol), N,N-

?Edmzo ﬂﬁ@l%hy%é(&n%% E(Bé@. 1?35310 'n%?ol)marqd dm%o%néﬁ\%e 62%46 mL). After

P t
N-sfirring Zor[§. &, W@ﬁlw@]—bﬁﬁﬂ;aey_%aq I'Lg %’Hm@&y‘@ﬁrﬂgﬁ%w bepj the starting
|[ )mé]téﬁ“ al RENARY RaRHOLthgr ydein’é o] mibUiasr @itled A€ dlii@ thedMixture. The

96] Thetltled conp ared acod|
&rsm@ ﬁ?f‘lﬁ’&@dt?("éé’a%f@gd’}”ﬁ%bséﬁ‘ ?t‘ﬁa %C@ ? mL) and
appine Pz IxEBEGnlS)t aeforengryingtie sodilirs .sulbRitE Ther mmraMaEBanrTﬁﬂﬁered and

8%&%(((50 )m Sva%wgsqu@ [;)rqéc}g% [&é no‘hg(%%elﬂb\ola#mhg $t)}qylaﬂ1mo) -phenyl]-
7 .280/1i¢ doid methyhesieg was obtainep | m Q? Sh y(etsﬂ (254 9). LEMS mz: 571 (IM+H]").
H, 4.99 - 4.79 (m nmasked peaks), WD 2007/030080

PCT/ S&2006/ 000217 110 4.81 (s, 2H), 3.74 (t, J = 7.8
HA®RY) | 3.46 - 3.41 (m 4H), 2.31 (t, J = 7.4 Hz,

2 Hynoe., /S%O(t, J =7.2 H, 6H), 0.95 (t, J = 7.4 Hz,

3H); H3GuNMVR e 8 117.fnoc-200. R 4:0,CAME. 9,

129.6, 128 7.3, 1259, 118\&&%11 5, 50.7,
40. 4, 3gNd~36. 4, 19979 0 9 0. N5 Exanpl e 60
Preparatfon of 3-[2-(3, 3-Di

nmet hyl -butyl ) -1-(2-et hyl am no- et vyl ) - 1H benzoi m dazol -

5- yI] hygitoxy-acryl am de (63) [039&}s The titled

co nd (63) was prepared according to the proce&r_e )
dd8 1(! b&!aqwﬁ agefiangiic (8.9 ) wﬁsn@df’&ap&n@pﬁrlé@@'@r‘h Ci’ﬁgy'am'"o
WBétWIérﬁh ]Cacrﬁi@ a@d%etﬁﬁeste@(@l&mm LAOMSmmidD) eiﬂdZthe reaction

E')Sn%lx L e/Was gﬂf 4at %Hq é%% 449)&%)1 (tlae reﬁgtlo‘\% fomﬁetef EBZ% m|xture was

6 @Ji:ce(mhated i vhbuol Sdtyratéd Hpdiu, B@irqgencarbahiele (29, MR) (vbs @dded and

lch\?l%}'&getliaréz(% ﬁ?%lﬁ%&% s"edglg'_sxtr%ctgtﬁe (a'ahec%'éb |aye1' ﬁgé combined

13C NVR (
organlc contents were dried in sodlum sulphate before being flltered and concentrated in

vacuo. The product 3-{1-(2-dethylamino-ethyl)-2-[(9H-fluoren-9-yimethoxycarbonylamino)-
methyl]-1H-benzoimidazol-5-yl}-acrylic acid methyl ester (61-5) was obtained in 66.1 %
(1.62 g). LCMS m/z: 553 ([M+H]").




165.7, 158.4, 140.4, 134.9, 134.5, 134.2, 126. 2,

122.5, 119.2, 115.6, 113.4, 55.3, 44.0, 40.8, 40.7,
wOR0®/03@B03, 22.9. 15 Exanple 61 Preparati on oPCT/SG2006/000217

3-[1- (2-Di net hyl am no- et hyl ) -188 ( 3, 3-di net hyl -butyl )-1

H benzoi m dazol - 5-yl ] - N-hydr oxy-acryl am de (64)

[6898] The titled conpound (64) was prepared according

t emct-h@ piocedureso.descri bad in ~pearfsl e 1, by using

appr opratle starti npg mat er I-af PLC: 99.0 % tR =

0.83 nin} LOMS m P89, ([M+ H +). 1H NVR (CD3OD) S

794( J:7.8qqz1,rmmmw 81(s 1H), 7.73 (d,

J

H@\} , 7.42 (d, J = 1 H, 6.64 (d, J

15 7 14, 4.93 (brs, H) 351?6 (brs, 2H), 3.22
(t, J =7.7Hz, 2H), 3.09 (s, 6H, 1.91 - 1.87 (m
2H), 1.08 (s, 9H); 13C NVR (CD30D) S 165.4, 158.4,

14392, 1I34., pre3stir@d 58Btiay 006341- (Z_tq_eghwmlmqgthgl)Z[9H—flu0ren -9-

5 1%!%%%10&(%@@@%@1 gﬁ'reﬂ'\ 4@ b%nzozfl?rdgzol’é]yi}%cryg@ add n?e%hyﬁ’ester (61-5,

34629 gﬂammqlhwddmm%or@gthwe) (_BQOMMQS _aflded piperidine (1.45 mL, 14.69
th\%i YYHEN AR Rdachory hds Sdmplated, ane/ mduiry Iwasi cdacdnéraded 3@ vacuo. The

[0399] The titled 65 di
O i SOk T R Pl S0 ot
ajpm2opr (53tee %Wt af t3-pamiminethyii £2-diefPlyBmerating)- ”&t—b@ﬁqmmhqzol 5-yl}-

9 9 = . ] : ; +HH NWVR
o Syl eyl o By G M i
293(6H s), 3.04 (2H m, 3.50 (2H, t), 470(2H
MstePz 55 (1H, d), 7.57 (1H,  d), 7.61 (1H m, 7.81
(2H, m, 10.42 (1H bs). 35 WO 2007/ 030080
PN SGR0 OXIE 111 | @ Mat i on of
¢ et hyl glno et—;y&?@i mg?ifluoro-ethyl)
enzoi n dazd cder Y| ] - N-hydr oxy-acryl am de (64)

[040%/bThe titl eg—gmfound (6 ) was prepared according
to rrhe] procedures"E escri bed r jl n Exanple 1, by using

appropri age starting materials. HEBLC purity at 254 nm
91.1% tR = 0.68 mn. LCVMS mz: 357 ([ MtH +). Exanple
64 Preparation of

15 3193PBY 2-Ter 1y | i HERdetSRHISN 20 SHRAMA 47 Hiey gy nasethyl-1H-
y|b}an£dnrhbddicm-ﬁwl] atfyliacagd amithgl (88 [E@148110.T0he, t Dt2Bednmol), N,N-
c?plflc??g}? r]yﬁa]mne (%7%5.6(5) 8% ﬁ]gnozﬁca%g rd%'hfg%rﬁe(?hénla% Ry ﬂﬁ?q}ég Gdded 2,2-
dlmethyl propionyl chloride (34.6 pL, 0.28 mmol) and the resulting reaction mixture was
stirred at room temperature for 1h. When the reaction has completed, ethyl acetate (20

20 mL) was added to dilute the mixture. The organic contents were washed with saturated

sodium hydrogencarbonate (2 x 20 mL) and brine (2 x 20 mL), before drying in Na,SOs.

The mixture was filtered and concentrated in vacuo. The product 3-{1-(2-diethylamino-

ethyl)-2-[(2,2-dimethyl-propionylamino)—methyl]-1H-benzoimidazol-5-yl}-acrylic acid methyl
ester (61-7) was obtained in 76.6 % (74.1 mg). LCMS m/z: 415 (IM+HT).
25

30



Exanple 1, by using appropriate starting material s.

HPLC purity at 254 nm 98.4% tR = 0.87 mn. LCVS
wonaa7/03éB(0[ M-H] +) . 15 Exanpl e 65 Preparati on oPCT/SG2006/000217

N- Hydr oxy- 3-[ 1- (2-i sopropyl ami%o- et hyl ) - 2- pent yl - 1H be

nzoi m dazol - 5-yl]-acrylamde (71) [0402] The titled

c&gfind (71) was prepared according to the procedures

de ribed in Exanple 1, by) usi ng appropfiate starting

Fital 2% ity at \_Qw WR 20 0.95
m L 359 P(HECMHP' (DVBO-d6) S 0. 89
(3H, m 122(6H ‘38(4Hr)rr) 1.82 (2H, m,
2.99 (3H, nm), 4.56° H d), 7.59 (2H,

d), 7.[64) (_H m, 788(1 H(rﬁ 8. 74 (2H, bs).
Exanpl e 66 Preparation of
3-[ 2- Hexyl - 1- ( 2- net hyl am no- et hyl ) - 1H benzoi m dazol - 5-

y é&g g}ﬂdf XY s@pddy! aiuden (74) B ﬂ@ﬁ&iuetﬁblﬁmtdotétm 2.[(2,2-dimethyl-
oun 74) was prepared accordin 93 roce&H g

5 ST O el i Ao Rp O TSR CEBh A g & Mo

meet 28 thiabi$ and-HRldeo Xl fiideyhy@tocRIbrden(e4 Big, 098 minfel) il N[bEHr(DIS mL) was

LCQI;{E ({%O_Ei uinsﬁﬁgth() M’_%)t/% njégpg;\ﬁ égggpg)ﬁﬁlméﬂ 7? Tg ‘?ge reaction

Haixtu@. was {her, alidwed te- weBm upHsipwly 40 gqong dempefatuge. Ihg rgaction was
’(_?onltgreé%i L&R\)I'é arl?ds\)/as gbnifﬁetédzﬁ ,ardlind 18 miin4ABHE R as tRen/ddded slowly

10 1 ingg the4;qacth;p mlgtugesat((g,_p The desireq p%pdp&t)wasls%@arﬂmré) By reverse phase
G sRAtiveHPE8, After hophdlyzalid 22.2 MBR4.8, %) dfBA(142-dikihglatino-ethyl)-2-

1%&&7615[1 &%I prg%om% %E}yl]&eé%}zg {mc?azolgt?ylfsN h%éro}v-acrylamlde was

N-ckfetirodce. Avdbr. (12 Ph-a98.516, at-h DI, pEMS iz 416 dRIGT). H

v 0 0 .
PRI G 67 o BB LG i Bh B P EARE L0 b, 1) 7.0 (a.
15 wers1958 Bpatti S B b di 18e) 6 1the. % (b il £, s b3 bedH) 375 (1 J =

Eﬁééwze |th y, 3y (HSJQQ7 8B QR I B8RSy ard.3 g, MY, ard2alssoH); °C NMR
ur i

54 nm_ 97.8% tR =
n(&Ds @)]_6 @¥M+1qq}%)162 @mm %@Qj@) 12% Sb 1§g O( 5%\@626 0, 119.3,
1.38.1( 442.9,0.9, 40.55b.%, 36l7, .6, ®1.51 (3H, s), 3.14 (2H
m, 3.38 (2H, t), 4.70 (2H, m, 6.57 (1H, d), 7.62
(1H 5d), 7.73 (1 H m, 7.96 (2H, m, 9.13 (2H, s).
20 BExBwapipte 88 Preparati on of

3- é{%gﬁ‘d&é{n‘l 15 yrrﬁ-gi-hd%[buét% aimkis-RH BBl arXy carbYimby Ninyl)-1H-
benz;(ln;ld:lz%ig-yll-ethyl} c?lmethyl -butyramide (59)
[0395] The titled compound (59) was prepared according to the procedures described in
Example 57, by using appropriate starting materials. HPLC purity at 254 nm: 94.0%; tr =

25  0.99 min. LC-MS m/z: 444 ([M + H]*).

Example 59
Preparation of N-[1-(2-Diethylamino-ethyl)-5-(2-hydroxycarbamoyl-vinyl)-1H-
benzoimidazol-2-ylmethyl]-butyramide (62)

30 [0396] The titled compound (62) was prepared according to the procedures described in
Example 57, by using appropriate starting materials. HPLC purity at 254 nm: 85.1 %; tz =
0.58 min; LCMS m/z: 402 ([M + H]"). "H NMR (CD;0OD) & 7.88 — 7.56 (m, 2H), 7.73 (s,
1H), 7.60 (d, J = 15.8 Hz, 1H), 6.51 (d, J = 15.8 Hz, 1H), 4.99 — 4.79 (m, masked peaks),
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/ \' N HH10 69-4 69 Stepl. 1[19405] To a sol ution of

ot 507878 & w0 A oM ol TR .30 ¢
3-JABT RCHA BHY, 0l 950, We= 1.4 ¢y M)Xyabl wacccdacn[e)ra H7O195.9, 154.6, 140.9,
cobATn TP, SATER Y e PR BT U5 . 0,00

portion of nethyl trans-4-Chloro-3-nitroci nnanate (4.8
gEx%QnFﬁgT@d) and triethyl amne (5.5 nL, 40 mml) was
added, the resultin gmxture was al |l owed to st

oVPRATGHEN A FE3E-Dimethylbuiir - (?newgmm?fewéa”dv"zmm'dam' -5-
ao;d] m.g;yaﬂﬁymbrypémﬂawand 80 mL of 1 MHC solution.

égd’gh ?I% é’ﬁ%@tn% \lN% Sr%B?récri] ?cca r? otﬁgh |J nggetcfupe described in
W Emwteevlbzywm@@lwworim |stant;ngwhatemalwdrﬁ°mh 88 0kasth &) 2Hmin; LCMS
Wi LB gﬁw W‘N@#ﬁboséﬁ f%ngb“f 258, Hzt 'i‘ﬁﬁ 7%' tﬁ’fﬁ(ﬁq 2H), 7.16

t hroug Il

et = ééét"bﬂ; éHhr@d”Hé,)ehnéﬁ 7rhizcfidh &- 8(92b'§) Zfdl)n?ﬁlz ('?rﬁeZH) 3.29 - 3.18
Of(ﬁﬂﬂﬁ? 010é00f 1*%@% !ﬁ)s 1 3@Q{TB|£7 @'Hﬁ BHP&% (QOQM) 136fr11|\#i§ (CDs0D) 5

69657, \ilé%“ob‘toa‘} rﬂéd 9( é?"o@nl?“s?@%%? %2@’? 4153 %‘%@ 1b1f34 55.3, 440,

C e M0as3Ns, @230l id, which is pure enough (95%
purity fromHPLC) for next step. LCGMS mz: 292
([MBoc +H +). 25 Step 2. [0406] To a sol ution of

c dFmaophel669-2 (7.84 g, 20.0 mmmol) in 100 nL of MeCH

arisireparation of 3-[1-(2-Dimethylamino-ethyl)-2-(3,3-dimethyl-butyl)-1H-
benzoimidazol-5-yl]-N-hydroxy-acrylamide (64)
[0398] The titled compound (64) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC: 99.0 %; tg = 0.83 min; LCMS
m/z: 359 (M + HJ"). *H NMR (CD;0D) & 7.94 (d, J = 7.8 Hz, 1H), 7.81 (s, 1H), 7.73 (d, J =
7.9 Hz, 1H), 7.42 (d, J = 15.7 Hz, 1H), 6.64 (d, J = 15.7 Hz, 1H), 4.93 (brs, 2H), 3.76 (brs,
2H), 3.22 (t, J = 7.7 Hz, 2H), 3.09 (s, 6H), 1.91 — 1.87 (m, 2H), 1.08 (s, 9H); *C NMR
(CD;0D) & 165.4, 158.4, 140.2, 134.5, 134.2, 133.2, 126.5, 118.8, 115.3, 113.9, 46.4,
45.1, 42.9, 40.6, 31.3,29.2, 22.9, 11.4.

Example 62

Preparation of 3-[1-(2-Dimethylamino-ethyl)-2-pentyl-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamide (65)

[0399] The titled compound (65) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 98.5%; tr =
0.78 min. LCMS m/z: 345([M + HI"). "H NMR (DMSO-ds) & 0.89 (3H, m), 1.38 (4H, m),
1.83 (2H, m), 2.93 (6H, s), 3.04 (2H, m), 3.50 (2H, t), 4.70 (2H, m), 6.55 (1H, d), 7.57 (1H,
d), 7.61 (1H, m), 7.81 (2H, m), 10.42 (1H, bs).



AcOH m xture (1:9) was added correspondi ng al dehyde
(3.0 nmL, 30.0 nmml) and tin WO 2007/ 030080

wOeCH786aB06/ 000217 113 chloride (22.6 g, 100 rODISH2006/000217
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the resulting m xture was stitimed at 42 C for 24 hrs.
Then the mxture was diluted using ethyl acetate (300
mBxample@om t enperature, and was then quenched with

S #Hrepa¥MibriM cargponat ez (Rp- mq)ethﬁé}ﬁmb%&hl}l}-ﬁl(m mtﬁﬂwr&ethyl) 1H-
mg% St.i r‘iﬂzd for . additional i q%g hen organic | ayer
ngRiFugzels FBNaWﬂ’é\fa%ﬁr“H Lkk. Solid left in5 -
r §@400] onTHel thigl compousd Jpéngasoprepdrédacmoatidyeto tho ptocedurexf described
et i ot =
Slilarfe a\%y%sﬁng%%f)g;*géam R RSl E@poggg@;% 964 ARfb1.19%; 1 =
Wé)‘568t'ﬁ'én|-ch$Ué¥ 867 (MiHbugh silica gel short colum and
rinsed with ethyl acetate, after renoval of filtrate
u reduced pressure, the residue was pure enough
aﬂ‘@i& ‘%tep and al so could be purified on colum
( Im«maﬁorEb(B\m -(2-BthiZlamiirco-gthy-2apentil-d Hytdnlzowidaﬂoi-d-yﬂwliydroxy-

(%. ijé LC-MS 10 mz: 456 ([M+ H+). Step 3.
5 0 f1 ask charged with compound 69-3 (456 ng,
1 19401 ) The StiestipepouncpS8Nadropared pseKlgAo g proaerlares described in

r @H.lnbveng bV‘u’éfnb‘ ra%pr‘ﬁgﬁaté Reningaadtethid. PLEf puMy &t542im: 98.4%; t =

hours, en evaporated to dryness under
r 1B &9'@%%@4@@\” W/é compound 4 as HCl salt, which

is pure enough for next step without any purifi cati on.

%g@p &s 356 ([M+ H+). Step 4. [0408] To a
ron of above crude 69-4 (around 0.16 mmmol)
prseRaratiom ofviichy drox\s3-i1-§2-is opropgiaminiztetiy B-Zeatyir1Eiheanagimidazol-

NHAh&yRplfas@ption (2.0 M 2 nl). The resul ti ng

mxture_was stirred at roomtenperature for 2 hrs.
AfR402] qJBR Eidremmed CFwasoPrapare! n%)aCCPFPé‘grtgé'iﬂ Rr?‘f?&“res described in
MBxbmple Wag usinbjappilopdate atariih Gnaneridld. IHFAC ounitt &t 264 rom:d7.4%,; tr =

s R BBo LV R 5 o PY ok B ieblians gese @ 122 (i, o),
pulkda (@H, §8.94.82 CHVBNR.D9 (J29), BNI6H2HHNY)6.5T MHNR 7.59 (2H, d), 7.64
SR Bt g g m L2 B S R W 5 g
(1 H m, 3.80 (2H m, 555(1H, m, 6.48 (1 H d, J
:E&amg.ew) 758(1H d, J = 16.0 Hz), 7.67 (1 H d,

ng:regérgtiol_rllz ' 7 ’8; 3- [2 S?-I%=zx§l- - 2-rp11thyPr(n|rl;rg) et?‘nyﬁ 1HF)Igee zglrme}aézo?S-yl] N-
3-hydrdBytaghyldmipled@4)i di n- 4-yl - 1H- benzoi m dazol -5-yl)-N-h

y 9,%&5\@ TRO i é()'r@'afh.‘?&% 7\%3 d&@é‘a@%a&%ﬁd.@' th ltf%dprg&ggr%g REscribed in

s prepared acc

d@empbeu by rvsmmm@p@atvstartw TOR{PiRlS. ér%ﬁowitxa@te?‘éﬂf nm: 96.0%, tg =
Stﬂz%ﬂ&luﬁﬁé%ﬁ/k %4% ( %&MMRXCDMS ?—%Hﬂsi 7. 7«’13)4(314 d, J=286

1H
| el ot tHopt ' WUQ)HS“E%)“HZ’ S 307 e {21 b, 340
n)(2H Sst,Q}ﬁs @A, Q= A HzR.226 B, &, 1185.(28. @0 J (52441 HI),,1.46 (2H, m),
495 ((4Il| m), s $.4% = 7.1 1), c NMR (CD;0D) & 163.7, 157.8, 138.5, 132.7,
124.2, 117.6, 113.7, 111.2, 40.2, 32.2, 30.5, 28.0, 25.6, 25.1, 21.6, 12.3.

Example 67
Preparation of N-Hydroxy-3-[1-(2-methylamino-ethyl)-2-pentyl-1H-benzoimidazol-5-
yll-acrylamide (75)



35 (1 H d, J =158 H), 7.60 (1 H d, J = 15.8 Hz),
7.66 (1 H d, J=8.0H), 7.82 (1 H s) (L H d J=

w6 .2007k3)as0 WO 2007/ 030080 PCT/ SG2006/ 000217 1111!CT/SG2006/000217
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Exanpl e 70 Preparation of 112

3-(2-He gl-l pyrrolidin-3-yl-1H benzoi m dazol =N

hy&oélky T %téwcawpa@d(@@))qum@redﬁ?@oadme|t<éwe&5%58¥rﬁ%|descr'bed in
( BQdmprst, BY %Eiﬂgﬁ @ﬁpr@ﬁﬁé@é giaRiBlg theatérize. PIPQCauliityest 254 nm: 97.8%; tr =

d bed g,
SO0t r'r"ﬁSL%ﬂ?é?/F A %ﬁf@@)pdﬁ Wﬁij\@%g %%EB%@ M) 4.38 (4H, m),
(1) 2] ), 2,53 OGR o QBEDK). .98 (@M, 9 340 CH, ), .57 AHHE) 762 (1H,

R T AL %ﬁ%ﬁﬁ%f" B %3@{'?)(% moalas (I .
380(2H m, 5.56 (1H, n), 6.48 (1 H d, J = 15.8
S (1 H d, J = 15.8 Hz), 765(1H d J =292

Hz) , 84

E)gé r%tlom( épépar:%&ZZr%wylo} p$rroll in- -yl "JIH benzmm'_ggzol-g'-yl) N-hydroxy-

3-akRAdnidgl(6d)- (1- et hyl -pyrrolidin-3-yl)-1

H benzoi m dazol - 5myl ] - N hydr oxg/ acryl am de (81)

[0411] The titl eﬁ%corrpound (81)jwas prepared accordl nﬁ
/descr¥bgdyi n~ 8 Exanpl e 68,0 "OMe

to the progedure

USQWW@_Q&&Q i veNard nation to %Mt r oduc 3
net group. HPEE pu@y: 98% shazVBHMEQH: 3{}_;6([M+
H +). &H NVR (CD30OD) 6 ™ 99 (3H, t, wat= 7.2 , 1.52
(2H, m, 1.83 (2H ), 2%B5-2.92 (2H, n) 3.09 Og?—iH

s), 3.15-3.25 (2H, m), 36528(1 H br. 3.90 (
5.73 (1H, m, 651(1H d, :160HZ) 7583(1H d,

3= 16.0 Hz), 7.69 8.0 Ha
s), 8. 0Qukdn H\vd\< %20,42@“52\%&@}% e

Pr eparation—of

3-(2-Hexyl - 1-pi ;{Su di n- 3- yI-1I—|-benzoC;§7l dazol -5-yl)-N-h
ydroxy- acryl am dé (82) [0412] The titled conmpound
(82) was prepared®iccording to the prfdcedures
destegli.bed in 25 Exan'pl e 68, by using appropriate

st {Q‘/{c}sh E? %"@5@ In a t%%?%ré%&agﬂfﬁcl r#n%e%:} 4, %3 20 mmol) in
1 tﬂ@thy(l;_ammqﬁ5 5 ngAO (rQrp,pI) ipS agdeyl 3- P(qnq_per|d|n?1fgrbe)2¥1‘)c acid tert-
”?bu%@ e@c@u(ﬂ 23, 6@5‘)an'§ thd résultidg tmttireMas tRerdkafedl tb1100MC for 8 hours,
n,)therB ag%th?rlggrhqp ofy m.etr&étrgns,_&-jiﬂlulor?o %—gltr()ilppa)naate j? § é?ﬁgmmol) and
Hajiethyl 7antifle (8.5 L, @) rdmel) QeR adddd, the B&sulting iHixteie, w@ @iwed to stir
( 1ov|é|rnig%’t afJ 100 °%; f%eWQa‘ctio?hQNas quenched by adding 200 mL of DCM and 80 mL of

1M HCI solution. After separation of DCM layer, the aqueous solution was extracted with

DCM one more time, and combined with previous DCM solution, which was then washed

with brine, dried over sodium sulfate, then filtered through silica gel short column, and
rinsed with ethyl acetate and hexanes mixture (2:1) until the orange color band was
completely rinsed down. After removal of solvent under reduced pressure, the residue 69-
2 was obtained (around 80% of yield in most of cases) as orange solid, which is pure
enough (95% purity from HPLC) for next step. LC-MS m/z: 292 ([M-Boc +HIY).

Step 2.
[0406] To a solution of compound 69-2 (7.84 g, 20.0 mmol) in 100 mL of MeOH and

AcOH mixture (1:9) was added corresponding aldehyde (3.0 mL, 30.0 mmol) and tin



Exanpl e 73 Preparation of
3-(2-Butyl -1-piperidin-3-yl-1H benzoi m dazol -5-yl)-N-h

we@doanogeosacr yl am de (83) [0413] The titled conpousd2006/000217
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(83) was prepared according t§ the procedures

described in 35 Exanple 68, by usin propr| ate
sthinritié (R. Gt 10 imsnad), thqus(glt@gmnftyre \@ﬁgﬁ?lrrg mcAor Zhhys. Then the

%%F“e %)d lutdd u %NB eﬁ%@lte 360 &) @8lrbont teanefatG’reZ ahit was then

(q.leppheﬁ) w1t|'2 th@ se@p{n qﬂ'bon te6@0n?i‘|L)H 1:!‘1ﬁ,) resn%tz %"@%i%ﬁt'rred for
r@ddltl3né181 bdurHthefMorgafo @Q&M@%ﬂbaﬂle@ﬁﬂ' BRRE0GNBOBBK.7Solid left in

Hea?ﬂon (?Igslg\gas( ius{élzns do?h \?{%ﬁ gr%)g*e'é p&E or] of et]ﬂ% a‘geﬂé@ (305 nQ_% vitkeh was
1the8 détanted 7andGombineld with previeug pgrtlpﬁ )of etpylgaget(a&e zfupd \ga)s then filtered
(%&%Rﬁ %méc_?'r g shoh cnltﬁﬂrgaﬂdzr)nsecﬁ@ﬁm@% abéiafe, aieﬁmﬁﬁtalal ffilt@ate under

oxy pi per d| n 3 e I
RSO B BIST P PP, (5 POBaI7P T FIE (PR be purfed
t bd t&Gme Qtﬁ&&a%t()%): nastohepapaid-yallrnosalii 169- (8- tied4%). LC-MS

pr g%# @ scribed in Exanple 71, by using
aﬁ'& [te tarting materials. HPLC purity: 99.3 % tR
—1 06 min; LCMS mz: 371 ([M+ H+)."H NVR (CD3CD) 6
t]e (d, J=79Hz 1H, 7.92 (s, 1 H, 7.77 10 (d,
J 1 Hz, = Hz,, 1 6
J[OAO'(|]5T073 [EEsk @ap@ed vgth?fgnest,lrgi 69_'[:;L %5% mg’ 185" }_%Was acgi%i (IdZS M HCI
3int9eoH34 6fL) (the rdsulthg nﬂxt(ﬁ was3h&v he)éamzds’!(Jeﬂtjtfhp«sfakg)hour:gt wlhich was

15}@@ ep)ﬁ,‘)orgﬁg Eio %})I’}gl&ss queé 4e?&e8}@ssar8%§ 6&\;@ cé#ﬂgouna- 4945 HCI salt,

Hevhich BHjure eBOgNKR neCEEE)itheutEHY @unftpstyonsté*b@méi 3@%(&'\" HI').
134.1, 132.5, 126.3, 120.4, 115.5, 115.2, 54.9, 544
53.3, 44.1, 32.4, 27.5, 27.3, 26.8, 23.2, 23.1, 14.2.
18tepdanpl e 75 Prepar ation of

( @4o§r t@ aheKiibn 3 dbbvé 2ruby de-axsreuhy DYIPinpesl) ploducginMyOH (0.5 mL)

W@i g?&%aegarlelqr?p@ae 1 !%pdé—lu%c%é& %@l&ggy@w y hﬁ?”'ﬁil@ é%%gong mixture was
t atitrdreatproometdmperstuge & 12 hyedAftes qUQGDh.'a\w EFA 40 459}_) thegresultlng

u?rlnﬁgre%péysgﬁfﬁbéﬁ % ﬂb@é t;)hﬂg:am?\tt%ra'ﬁ&ld%ﬁﬁgl 0 JNB&?ILQWrmfdm -3-yl-

5—hla]-hé;120|mﬁ?ﬂ%yl)7%—hyxprg>ﬁya$c§?qor§hg e Wg'\%g écrlqé kMo (v +

(@DQ@D 5 @195-(3H YA, )1 -17 ti+kz¢mz4:a m-ldmz)m 7B43H, Jm), 2.52-2.82

pgg%‘;% éagggﬁr(éﬁn)@)%%‘ét](ﬁ% 1'% eblih 50, §2ERANA, 636 11HR5, = 16.0

Exayl.58 @8, dy= 160 Hy), a;@ml(ﬁmrd dEes. Qslﬁarfwr@ Wrélbrmal s
(formc acid for benzindi azoel ring

Example 69

Preparation of 3-(2-Butyl-1-piperidin-4-yl-1 H-benzoimidazol-5-yl)-N-hydroxy-
acrylamide (70)

[0409] The titled compound (70) was prepared according to the procedures described in
Example 78, by using appropriate starting materials. HPLC purity: 98%; LCMS m/z: 343
(IM + HJ*). "H NMR (CD30D) 8 0.96 (3H, t, J = 7.2 Hz), 1.46 (2H, m), 1.79 (2H, m), 2.21
(2H, m), 2.82 (2H, m), 3.10-3.17 (2H, m), 3.26 (1H, m), 3.60 (2H, m), 4.96 (1H, m), 6.49
(1H, d, J = 15.8 Hz), 7.60 (1H, d, J = 15.8 Hz), 7.66 (1H, d, J = 8.0 Hz), 7.82 (1H, s) (1H,
d, J= 8.0 Hz).



formati on and reductive am nation of the piperidine
with pentanal). HPLC purity: 95% LC Ms nfz: 357

wORNMAHBB0 ' H NVR (CD30D) S 9.04 (s, 1 H), 7.9418beas/000217
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2H), 7.78 (d, 1 H J = 30 8.2Upg), 7.70 (d, 1 H, J =

15.7 Hz), 6.57 (d, 1 H, J = 15.9 Hz), 5.14 - 5.10 (m
1Epmple 5049, 2H, J = 88.0, 9.0 Hz), 3.48 - 3.13 (m
Aldrepatatich - 3f 12 3c@Hekbl)-1-pirr&idin-34y1-38-kengoiftiflazol5-3)-N-hydroxy-
1.29 (m , 0.94 (t, 3H J = 6.8 Hz). Exanple 77 35
prepid e a0 o o
NHO4/16F Fhg titsd] compounsheB@ewhs brepange ricerrding 1o ihe progedegy gegeribed in
i usi ' 220 APOS REY: 98%; LCMS m/z: 357
Péﬁl;( ﬁs’iglizeo%osgo% 88%5&‘&6&3@@5&%@% mMRrRRO P08 m/z: 35

7 116 [0417] The titled d (96
8! prE DB SE DT 0BG (e b deekitl 222 deBuAt Sy 4 @H, m)

Egasgpdzﬂ, i ,,2.5%2.&2;399 P@ﬂ@lﬁ{.ﬁ?@m 1) amsi(ﬂug rﬂ)f;lBBEli(a-H,Sn), 5.56 (1H,

r Yy 2 - Z, . 1

(el (% 93758 1 50 (g ¢ 08 Hel B Mo ol SRy 784

J s 7005(1HzY, J=79.261z).(d, 1 H, J = 8.5 Hz), 7.70 (d, 1 H,

J =158 Hz), 7.35 - 7.24 (m 6H), 6.56 (d, 1 H J =

15.7 5 Hz), 5.10 (t, 1H, J = 11.4 Hz), 3.91 (dd, 2H),

3.B®mplg7ys (m 2H), 3.15 - 3.11 (m 2H), 2.46 - 2.13

F\I— rﬁre%&?‘%tioﬁxa@? ?-[ﬁ(ﬂ%ﬁ?lﬁﬂﬂﬁ?éﬂh?ﬁpﬁhlidin-3-yl)ﬂ(lj-l_-ben;oirrlliiiaZfl-5-yl]-N-
I oxXy- o- - - - pnhenyl - propy -prperidln-o-Yy -

Hh%wwé%zéf"ﬁl%aé&-5-y|}-acry| ani de (97) [0418] The

t i[041efl Toe tiftmucuth o879 (84 &/ap pepared caiceardiog ¢ thg precediwes described in

pr, r i doef i

BGRB8 D R AT g LD o roun P

L (ulS: SBEGS-ONS W45 (11 HHRIVEH (NOER ()-8, 0 (@, £33 Ho), 1.62

L-(Qﬁ, @%4.8137@4#2 mY,- B65-2 82 (24, th) é.og(:ﬁi,ﬂs),zms-sis ;ﬂl-:lg,(rﬁ*)', 3.58 (1H, br.),

, ="15, 7.69 (d. '1'H J ="8. , -

7.3190 (@hy 4573 %Hsm%@cﬁﬂ @HHg, Ji= 16.9 kizg 7@)@*1@ S %610 Hgl 7-69 (1H.
2H, JE 50 B8), FiBs (1H) 9 sH0)(1HX, 48928240 (m 1 H), 3.13 -

3.05 (m 2H), 2.73 (t, 2H, J =7.4 Hz), 2.38 - 2.04

(m 8H). Exanple 79 Preparation of

3-BExbnjple {3, 3- D net hyl -butyl )-pyrrolidin-3-yl]-1

H ligh d -9 z Z8IThi -N-hydroxy-
[ Oﬁ%gffgtﬁﬁt azgl 3y(h-}|-re§'9l-129i{)8g§kh@$}\1 1RhHZz8IRid8zdI-89))-N-hydroxy

| titled conmpound was prepared according
t AArHamifled8®dur es described in Exanple 76, by using
app4 Prihatigeds Eamigound (8B e ipidparedhiidbérdipy itd the: prédedBfds destribed in

S e b i iy R PR e

M (M 6- 152). {H NMRICD@D% 8 0(9RHBH M) J =77.BBiz), 1142 (B¥, mY,. 188 (2H, m), 2.04

(1 W25 BA, k.6t im, 1; £72-328 3y, BSb- (1 XA @A, m), 3.78
(1H, 1, J = 12.0 Hz), 4.98 (1H, m), 6.53 (1H, d, J = 15.8 Hz), 7.63 (1H, d, J = 15.8 Hz),
7.70 (1H, d, J = 9.2 Hz), 7.86 (1H, s), 8.06 (1H, d, J = 8.8 Hz).

Example 73

Preparation of 3-(2-Butyl-1-piperidin-3-yl-1H-benzoimidazol-5-yl)-N-hydroxy-
acrylamide (83)

[0413] The titled compound (83) was prepared according to the procedures described in
Example 68, by using appropriate starting materials. HPLC purity: 97%; LCMS m/z: 371
(IM + HJ*). "H NMR (CD3;0D) & 0.88 (3H, t, J = 7.2 Hz), 1.22-1.42 (4H, m), 1.47 (2H, m),
1.84 (2H, m), 2.04 (1H, m), 2.20 (2H, m), 2.62 (1H, m), 3.12-3.22 (2H, m), 3.48 (1H, m),



Preparation of
3-{1-[2-(Et hyl -net hyl -am no) -et hyl ] - 2-pentyl - 1H benzoi

wondaasdsb- vyl } - N-hydroxy-acryl am de (79) 30 [ 8428200000217
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titled conpound (79) was preplaﬁed according to the
procedures described in le 1, b [
DB OPGHH: b 8 TSR G P, AP B R gt/ 5oi5 ik L62 (M
0 d68=15.18.HA), G 70\BHNE, 2/ = RS 9iz), 76K H:)s), 8106 (INRI(CAMBEOHRB) 5
0. 89 (3H, m, 1.23 (3H, nm, 1.38 (4H, m, 1.84 (2H,
m, 2.92 (3H, s), 3.10 (2H, m, 3.28 (2H, nm), 3.52
(Ebdamme7M 77 (2H, m, 6 58 (1 H d), 7.61 (1 H, d),

, of 92
2(%47[7 030080 PCT/ 8(3208 000 f?iﬁﬁg((ﬂgfgﬁ%ﬁﬁandl%mpentyl -

p,bépéﬁ[gymnglﬁ yl)acrylamide (8
({424]3ﬂ1heyht1dd do%pb&ﬁdeSb) was br)ebaramalmjrelleg oyihd piddeb@ag desuribed in

t | Fugale K%i{)bjﬁlag (aé%rrop e %f%Ftw %t Is(I§I§LC %Qﬂg'ldg Tl;}e tr =1.06 min;

d
prLebEdulze S7d ¢biCt Hﬁ)aél—l NMR (@BE@%;M? (ig ?/L‘-Sﬂ a&izntl), 7 92 (s, 1H), 7.77
a?&)GPP%HaHf 1@5 a{g fm) %b?d IOJJJL '1%)? ZZ%H%@ 24 Brs, 1H),
8 3p9brs; 2H). 39— _3_695911(@11; 3 ~ 32 @na(smi peﬁa)ks) P3ds, G(I-QH'Z 66 (brs,
n)1H)229§2 (0344, (n$)3H)31 54’5—(12% n{T)ZH 31247 O2H, (mTH), D884, J = 7.1 Hz,

73 TG iR CDETB5 By T 1fé95@34(%434b1 501k igpd: 155
82 1Fpnepns a4i4083.0f44.1, 32.4, 27.5, 27.3, 26.8, 23.2, 23.1, 14.2,
3-(2-Butyl-1-{2-[ et hyl - ( 3- hydr oxy- propyl ) - am no] - et hyl

}-1 H benzoi m dazol -5-yl)-N hydroxy-acryl am de (91)

[ EKampleTTe titl ed conpound (91) was prepared according

t Gl fiGafbpCedur &5 descr{@@QZJthylﬁxﬁgﬁjh?dﬂoxy@ﬂ‘n gﬁg@l@dm -3-yl)-1H-
appropriate startin erials purity 5

t feengolgtimigagol-$-y)- h&%cmveﬁwﬁm' ded¥) ([ MH +). 1H NWVR

( [pE6: ate tlﬁed)c&rﬂoo(lw 90Mvas bré{SEreGCﬁdcorﬁ’)wg td théGor¢c2iduresdescribed in

g(amgl?%S ghm appécgpéllz_l’e rgi'[ r_;g m%jarla(lsig%j aJt_%pI%pt rr% %Hsrl%rée with 2-

(l)rcbdnoeﬂ)anolZLSMS( m/zH41m[M FHIO (1 H, ), 10 20 (1 H,
bs) Exanpl e 83 20 Preparation of
1 {2-] Et hyl - (3- hydr oxy- propyl ) -ani no] - et hyl } - 2- pent
XEPPP“b zoi m dazol - 5-yl ) - N-hydr oxy-acryl am de (92)

ratioe tbt | ek HyargxgLsad-({-P2ntyhpipef tinpsyipdH beazsihidegol-5-yl]-
dures described in Exanple 1, by using

arﬁ?r' 6’?‘?‘{& starting materials. HPLC purity: 93.5% tR
= [041B) Thie titled ¢drpdBng (943 vas PBPa(edNaeshreing 1¢4thenfrocedures described in

( %?p%GéS %_'OUS?B% ép%%é)rlg% stélnlrigsmg%'n"lals r@ornlllé AT f()2 b&nz@@dlazoel ring

( Ap{mam)n ar4d rpgugtp_rﬂ anmatlorsofghe ()lmqldnmwnh p)engfa 1I-[IquT?urlty 95%; LC-

7188 nh&H57M+HH B WMR (O oDY s 84 ((dHH)1Y.94 18s 28H)( LB (d, 1H, J =

bs .2 Hz), 7.70 (d, 1H, J = 15.7 Hz), 6.57 (d, 1H, J = 156.9 Hz), 5.14 — 5.10 (m, 1H), 3.85(dd,
2H, J = 88.0, 9.0 Hz), 3.48 — 3.13 (m, 4H), 2.43 — 2.12 (m, 4H), 1.94 — 1.80 (m, 2H), 1.39
—1.29 (m, 4H), 0.94 (1, 3H, J= 6.8 Hz).

Example 77
Preparation of N-Hydroxy-3-[1-(1-phenethyl-piperidin-3-yl)-1H-benzoimidazol-5-yl]-
acrylamide (96)



Exanpl e 84 Preparation of
3-{1-[2-(Butyl -ethyl -am no)-ethyl]-1H benzoi m dazol - 5-

we@kpe7nsongdr oxy- 30 acryl ami de (95) [424] The t Pcrsd2006/000217
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conmpound (95) vvas prepared adtording to the procedures

described in Exanple 76, by using roprlate
si04i Tl Thy tittad epnagund (Qﬁ)LV@smjppqrw acg:grc&% to|the prgeedupes described in

3@)1&{1;%' %:@ uéé’b B ob%%ﬁm Hatéfald. HPLHpurity*. 8% %; LC-MS m/z:

S sgitnt i AR g €5 5 g5 s 3H)ﬁ19§ & ;7 8405 1k =g by, 770

(gf,ﬂlw &% B8), 7.78.(d3BY £ 5.8 Pid), 7.95.-42.24 ¢dl, 612%16.56 (¢ 1H, J = 15.7

13. 3. .. ) 5 ( - - (r

1P oabyh HE1r- ey oty By 3o dedtyoh Bl 20
7226H213 (In,68).(t, 3H, J = 7.3 Hz). WD 2007/030080 118

PCT/ SG2006/ 000217 Exanpl e 85 Preparation of

3-[2-(4- Q/ano butyl)-1-(2-diethylam no-ethyl)-1H benzo

i FXeP8I785-y| ]1- N-hydroxy-acryl am de (101) [0425] The

t Prdgfatiommpoundof( 101) Nvagdexg-pa(nTw(%gbmgmpr@w)qoipérwin-3-y|1-1H-
ocedur a e usin
pbﬁ?ﬁ%‘?‘ldgf%'d"gwglafryﬁaé" ﬁH{QTEI al srmHPLC pur |)/t y at 9254 nm
99)49% TheCtitleBomBESING (97 ¥ was3gaprqrpd/ieegording @thmcemscnbed in
EZ%rZ&S (7131 E% usﬁ%_lz pl%grlét; ]stahm'g'dmat&rlms 8I~H5Ld'|¥))1rlt; g4, @’;3 (&-MmS: 405

44 (1
H(IVEHTD " N mqszvp) 5. 6.hcis ) T 9% (5. T Gh OB e, 4 3 e 771 @,
(ZH Jt=1537 Hz)77§9tz|¥)1H 3=32 Aty 30t.7.17 @, BHY &&4)(;1 81,Q7= 15.6 Hz),

(Sitr b, 2h 3o Bl 3l g 38 b Ay s . 2m

( 6H.4 Hz), 3.38 — 2184 (h, BHFz) . Exanpl e 86 Preparation of

3-{1-[2-(Butyl -isopropyl-amno)-ethyl]-1

H benzoi m dazol -5-yl }- N hydroxy-acryl am de (108) 15

[ G4agipleTfe titled conpound (108) was prepared

A HHhtich bP3-{11P1-BI00REWADutlBSs/ridhath-3-91]-1EXsmRbidz0l-5-y1}-N-

by usi ng ap propriate starting materials. HPLC purity:

98W8%XYﬂQf amideOP n.  LCMs mfz: 345 ([MrH +). 1H NMWR
RO dhg tifledOcdMpo(iBd(99vas brepbref Glecording td thePr¢@urepjdescribed in

1 E(;(ag;\%% %Usuﬁ? %B%r%@t %I‘tlné rr?a]re{‘ai'sHHP?t pu?'it 731, é%lng = 1 .10 min.

H LS n?/zBIBB?((lMPH-],) Wy NIVER EMSQ-d s Gy (@b, 5 1(5? (H. 53 Seam, m),
%@@6‘4an* 6. ?{ 3 ? XA f, 877623{1@%{)?&1 B@(HHme) 882 (1H, 5), 10.25

i sopropyl-pentyl-am no)-ethyl]-1HDb
er{2dibp)ldazol - 5-yl}-acryl anmide (109) [0427] The titled
conmpound (109) was prepared according to the

procedur described in 25 Exanple 76, by using
p'iﬁaalﬂllj gqse starting materials. LCMS mz: 359

( [Mephradion ' dfi BH/R[2-(Ethyl-methyl-amino)- ethyl]-2-pentyl -1H-benzoimidazol-5-yl}-
N-hydroxy-acrylamide (79)
[0420] The titled compound (79) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity: 99%; tz = 0.68 min. LC-
MS m/z: 359 ([M+H]"). '"H NMR (DMSO-ds) 5 0.89 (3H, m), 1.23 (3H, m), 1.38 (4H, m),
1.84 (2H, m), 2.92 (3H, s), 3.10 (2H, m), 3.28 (2H, m), 3.52 (2H, m), 4.77 (2H, m), 6.58
(1H, d), 7.61 (1H, d), 7.71 (1H, m), 7.92 (2H, m), 10.48 (1H, bs).



(DMSO-d6) S 0.88 (3H, t), 1.25 (10H, m, 1.64 (2H m,
3.12 (2H, m, 3.51 (1H b), 3.60 (1 H b), 3.73 (1 H,
worpo7d3dso (2H, t), 6.51 (1 H d), 7.59 (1 H sPCT/RGE®6/000217
(1 H d), 7.80 (1 H d), 7.987(1H, s), 8.65 (1H, s),
46n{r§eH b). 30 Exanple 88 Preparation of
@yano pentyl)-1-(2-di et hyl am no-ethyl)-1H benz
0| Rrepaatibn of 3yR]Butylyld ethyl-methyl-anindp-ethy/ | fH-héhiaByidddod-5-yi}-N-

ti 10) was prepared according to the
ﬂygg%w?ecgﬁgescr{s ed in Exanple 57, by using

ad@%b Mg ttideds ecprAund) (383 wap msﬁpgredmnmdpg o the raecepgees gigscribed in
5 9%)6‘3@@“% %@m@@p&rgﬁa}e §fér¥lng %%rlélg MTF"IHC" bunt;l Ids5 NW‘( =1.04 min. LC-

7 X /i 5 (&Wf*jl()}%NylFHBMSGrd@gs Q-9 ﬁ!H dn) j(25 (31, r@ K46 (2H, m),
6. 681 (2J=| Ih), 2192 §31%; s1.58.18 4B m)43.96 (AR Imh), B.54 121 nK) asokdzai, m), 6.60

3@%{&%%%5@%%&@@%%%%%%'7

PCT/ S&2006/ 000217 119 peak), 2.51 (2H, t, 6. 9Hz) ,

102%m"pk9§2(2H m, 1.78 (2H, m J :74HZ) 170(2H
= 6.4 Hz), 1.41(3H, t r‘rP
pr%'ﬁaqrgflp@n of of 3-( Butyl -1~ {2 [ethyl (3-hydroxy propy )amlno] ethyl} -1H-

3-YehzbidnitiAz1-8-yi) Ny droky- Bbﬁ@ldn)ndemyl am noj - et hyl }-1Hb

B R ed, it (1P REbarabrElnS o b ibon Dies desorived in

t Hexapwplect dy usisg dprgopndteestaiting milesiaip] 1P LG purliy 9@§P/cn ¢r= 0.50 min. LC-

q . o e | - 0.50
1s RSPy 0, @it RSBl Cadio IR il o Aycen m
(1:83(4H) m)7 3 (@, m 331 GH=m3. T6Q-Hy1, . BE2 (26}, S84 [, <), 7.61
7. , = = 15.7 Hz
L 78 o TR 8 B e T 1)
- 3.75 (m 2H), 3.38 (dd, 2H, J = 13.3, 7.2 Hz), 3.22
-Bcairﬁoléas 2H), 1.60 - 1.59 (m 2H), 1.33 (t, 3H, J =

20 ZE%/@E%%E . 9% %‘8’ 9ﬂ1‘ {fh’g.%%'g—l%gﬂroﬁﬁg%%pyﬂ}?nﬁgﬁzethylaﬁpentyl -1H-
7. [&hzoighidazpl-5y1)Hy- hﬂdmxﬂ'aérymf)lde ®24 (d, 1 H J =
Hé[b423? Thé tl(lgd célmﬂ)'&und _992) 1«/@3 ré’p'é)eji e?cc@h@lnf; o thk ﬁ'r’oce]iures described in
(,ﬁxam;Ue 3by3126|ng g)pqurl(am st%g mgte_[lqls HEBL %QU(I% 93. §°(q) tR = 0.50 min.
L52MSs (/A7 389 [M2HY) THLNRIR (Uwscﬁbi, 5J0.94 BHR ntiz ) .25 Q318 7m), 1.46 (2H,

25 o 118 H@"?hfgiﬁm afondy Tt hy . S 7 3P .0

- y1.81 (MH, hny,df.@«{ Hamp, w1 8ar( idem), 222 ) 1H,0d)319.207¢1é, bs)t | ed
compound (112) was prepared according to the
procedures described in Exanple 76, by using
apgpreoie 84 e starting materials. HPLC purity: 98.1%

L G Faratisn 63335{1}_}(2[( ﬁ‘] é‘t)'\gl %Howmgﬂmoﬁn|9aﬂ-5(2y$]-N-]aydroxy-
30 |_I)acrylamlde (85) 3 (s, 1
[424] The titled compound (95) was prepared according to the procedures described in
Example 76, by using appropriate starting materials. HPLC purity: 99.9%; LC-MS m/z:
331([M+H]"). "H NMR (CD;0D) & 9.29 (s, 1H), 7.99 — 7.95 (m, 2H), 7.82 (d, 1H, J = 8.5
Hz), 7.56 (d, 1H, J = 15.6 Hz), 6.53 (d, 1H, J = 15.5 Hz), 5.0 — 4.95 (m, 2H), 3.86 — 3.78
35 (m, 2H), 3.42 (dd, 2H, J = 13.3, 7.1 Hz), 3.28 — 3.26 (m, 2H), 1.74 — 1.71 (m, 2H), 1.43 (qt,
2H, J=17.4, 3.8 Hz), 1.38 (t, 3H, J = 7.2 Hz), 1.00 (t, 3H, J = 7.3 Hz).



walﬂoowhsoﬂs@.l Hz), 3.37 (dd, 2H J

10

15

20

25

30

35

251 H J=285H), 7.53 (d, 1 H J=15.7 Hz), 6.50

(d, 1 H J =15.5 Hz), 5.00 - 4.96 (m 2H), 3.78 (t,

b1 14. 2, 7.2 PeY/SG3008800217
3.19 (m 2H), 1.75 (qt, 2H, 7.5 Hz), 1.33 (t,

3H, J = 7.2 Hz), 0.99 (t, 3H, J=7.3 Hz). Exanple 91

3ErmPisSt i on of

N-pigptration 3f G:tz-{ﬂc[,a.&pswwL(z(d?etnwanhwo-qaam.ymbeam.m}azol -5-yl]-

H‘EK% nzg rqc?q zol -5-yl)-acrylam de (113) [0432]

T er’fqéac'é’gﬁ% B ?113) was prepared according to

t He425} dbe titedenipesnd (19 dwasprefaredicerdit®), to e pre¢adyres described in

%W"ﬁﬁ? %Elﬂ%%kﬂ%p%%@ﬂ%ﬁ}atésrggwggm}ﬁung at 254 nm: 99.9%. LC
EQI) pez: (3B HMHHT). U KIR ©R:0B) § 767849 H( $H/-78) 1H7d & 85 Ha),

7363 (?H68 j2|=r|e 9z), 77587§ H & J& 5d)hiz 76 A (1HL dHY =953 182) 4870 (2H, in
VD 2007/'030080

E}&% |p§a§)23,5pé5§rtatll oﬁsd‘fz %T:a(zs( O 6/ 20 %JH77_) 3(%70(2H t, J = 8.0 Hz),
3-4.90 (2B { Bt=hy.b Hagxydo-@Hi qa)= esmzw m(a*etmw 1.3 Hz), 1.29 (6H, t, J =
.ng oi m dazol -5-yl }-N- hydroxy-acryl am de (116)
% "The titled conpound (116) was prepared

accordlng to the procedures described in 5 Exanple
5Tgxai¥pld!86 Ng appropriate starti ng materials. HPLC

purity at 254 nm 98.2% tR = 27 mn. LC M ES_I%
i Prepastion | R {1 ZHENIVR sembymwregynvﬂm imigtazgl5-y1)-N-
( Iydréky-akrylamdded(168) , 7.70 (1 H, d, 8.7 Hz), 7.15

( 1[&{56 %%ltl%ﬂ %%np(OEEF 108?\\7{5’3 pr%&af%gc‘o di,ng %Ifez’g_rlogg(%lres Jdescnbed in

7. @amp)e 763 by is{n@ Hpproprige sfeBling rggterials. HPLG pusty: 9, 8%t g7 1.33 min.
(1LJC Hs dik: a4 (?@%q]?’)"hH RMRIDWMSD-8;) 5%®)oo (3, FxanBleHIB, 1.35 (2H, m),

aration
3 ‘{ 4 (2, MBu B9 @Hhi).-381 (b)) MethiA @Hamdr4-14 (76h ohed g (1 d). 7.53
H- (2Reny, ole¥i (@Rza), 730)1 B,-h; B (10X Ymag.ay [ @ybse 1€ 24 @H, bs).
[0434] The t|t| ed conpound (117) was prepared
according to the procedures described in 15 Exanple
S57Exdmplel8T ng appropriate starting materials. HPLC

gy 1 e R g

( 28ygrylamidg = 15.9 Hz), 6.46 (1H d. J =
E iZhhe tlﬁedzéonﬁp%d)]d (1D9PHad gebarkd adcordin 8 the? brocec@xre%]descrlbed in

n‘gie 763, hy uylng qquoprlate fgaﬂérgmét[enal% ?LC(&gl myz: '_%9 (Il@%z) 'H NMR

( 3BMSO-de) 50.86 (BHH2)) 1.28Q 18X anph ©498H P (Ea12a2Hom)08.51 (1H, b), 3.60
E;({ﬁj bRt ! e a4 2B @37 BHMY) 78 UH L), B BY sd (1h, ),

7.93 (1H, s), 8.65 (1H, s), 9.46 (1H, b).

I i o=

Example 88

Preparation of 3-[2-(5-Cyano-pentyl)-1-(2-diethylamino-ethyl)-1H-benzoimidazol-5-
yl]-N-hydroxy-acrylamide (110)

[0428] The titled compound (110) was prepared according to the procedures described in
Example 57, by using appropriate starting materials. HPLC purity at 254 nm: 95.4%. LC-
MS (ESI) m/z: 347 ([M+H]"). "H NMR (CD3OD) & 7.96 (1H, d, J = 8.5 Hz), 7.90(1H, s) 7.81
(1H, d, J = 8.5 Hz), 7.59 (1H, d. J = 15.6 Hz), 6.55 (1H, d, J = 15.5 Hz), 4.96 (2H, 1, J= 7.3
Hz), 3.69 (2H, t, J = 7.1 Hz), 3.44 (4H, qt, J = 7.2 Hz), 3.31 (2H, embedded in MeOD



benzoi m dazol -5-yl }-N-hyd roxy-acryl am de (118) [0435]
The titled conmpound (118) was prepared according to
woherypsesedur es described in 25 Exanple 57, bpCusGoe6/000217
appropriate starting materl al 1319 HPLC pur| ty at 254 nm
94.6% tR = 2.07 mn. (ESI) mz (7[
1 HealVRe- b TL2ob)) 66-8HD42. Qiﬂ 985)2H m). 307 83 msi 47“"?21 %‘1 2H, m, J
He e 1), T44BH01 U272 66 (1 H d ) = 15.6 H2), 485
(2H), 361(2H t, J .5 Hz), 3.42(2H, qt, J = 7.2
Hz), 3.26 (2H), 175(2H mMm, 1.39 (9H m J =7.5
HExamPpled® (3H, t, J = 7.0 Hz). 30 Exanple 95
5 Prﬁ%r%érp gf %f(1 %2 E(§-3(I£ITQHRI BQ%)@%ﬁ%nﬁﬁ&)@tﬁylﬂﬂH b)enzoumldazol -5-

nzol m ’l?'ﬂ droxy- acryl ani de
[ (Yb)%]’Yq"l‘?éYﬁP'tYF%d% bund (120) was prepar ed
%grx }jﬂ'ﬁgtlt‘lééi doR@otHdo@ LR SprélRpe ddeedingno thatpréoeaanek eescribed in
f

R 2,0, RSB S 556 B SR Sk g o 7.7 L

( NS4 859 GMIHBE "HOMR (3D,0D) 6H. 104(s|, 1Ht) 7.83 (cmgH( 41, 8.97), 7.88 (s,

10 1?@ %g{‘('d 53—! JVQE)%Q%EE?’?Q% .F;’CT{,?%%%(’@/ 9&’21 4%17 Hz), 4.98 —
n)4 937(n88|'()1314’ B75 @, 25, (313a{ddn§H =g3.3, ?I—'I"ﬂb%?é 3. 18 (m, 2H),
Exaggl €586m > rf—‘@@‘ft"@H 1 2§ Hz), 0.91 (s, QH? _

N- Hydr oxy-3-(1-{2-[1sopropyl - (3 methy butyl)-am no] -e
thyl }-1H benzoi m dazol -5-yl)-acryl am de (121) [0437]
T 64301 H@dalﬁdnmumfdomsélae) m&onbsu&nesi%(scoriwm tsp1H), 7.82 (d,

5 apbh O o aried Bty Fep i R {anpBIGESay pig = 158

= Hz) 02764 #.72 (1. GHMB= (7)) ,23.65 —3580((r[n|\m1ﬂ] 3.82 ~BLANWR2H), 3.17 - 3.08 (m,

(%Of%l @7Qm§r§4)(g§%§d%r§d]—ﬁ?k&§'ds7@ .9H.59 (3H, 10

71 (2H'm, 6.50
(111 d, 7.50 (2H, m), 7.59 (1 H m, 7.63 (1 H,
n)Exa&p'i@%d?lpH m, 9.50 (1 H, bs) 10.70 (1 H, bs).
Ex l'e repar

20 5 Rreberatiog 3, 950 ety BlPRRYE R SRSt ReRgIcggr SvIrN-
belnmm)m ataylamidel(31%- y| ) - N-hydr oxy-acryl am de (122)
g@orﬁiﬂ;g% ikd %cijn@a%uﬁc? ures %gg%d roq}{geteéi‘l’iéeﬁocedures described in

i ng escrl

vamWGabb o e TGl AT RGN (LS Pt BBt Hog)s miz: 315
(MR N ‘&ob 5, 39|$1)n799 dLQﬂMB=r315ZHz)3¢§3 (s, 1H), 7.82 (d,

25 mMngés l—(zgql\i%sgp 1DI-§%‘1171?%M2) ,{:)50 (g(ﬁg' J(-2|_§ 5% 4605-5'4 96 (m, 2H),
( 24478 1) 2H,&. 581 (Hk),H,37dHd, 2H, 9% (24 7.2iz), 3.286 3( 1O (M), 2H),,1.75 (qt, 2H,

20 77%%2()1*53 Dan, 882 (ihTo o st Y 1P bbfh bs).

Example 91
30 Preparation of N-Hydroxy-3-(1-{2-[isopropyl-(2-methyl-pentyl)-amino]-ethyl}-1H-
benzoimidazol-5-yl)-acrylamide (113)
[0432] The titled compound (113) was prepared according to the procedures described in
Example 76, by using appropriate starting materials. LC-MS m/z: 373[(M+H)"]]. "H NMR
(DMSO-ds) 5 0.86 — 0.97 (7H, m), 1.14 —1.28 (12H, m), 4.70 (2H, b), 6.49 (1H, d), 7.58 -
35 7.62(2H, m), 7.73 (1H, d), 7.91 (1H, s), 8.48 (1H, s).



Exanpl e 98 Preparati on of
3-(1-{2-[(2-Ethyl -butyl)-nethyl -am no] -et hyl }-1H benzo

wOomdaawise 5- yl ) - N-hydroxy-acryl am de (123) 25r{048%)06/000217

The titled conpound (123) was!¥repared according to

t he procedures described in Exanple 76, by using

affPople % e starting materials. HPLC purity at 254 nm

9?r3;%rattd¥of D B2-(EtHy)- hhﬁlmlm)a;(thﬁpsgewmﬁa@enzbimidw\zlal-s-yl}-N-

H m, 1.29 (4H , 1.69 (1H m

ﬁ)c“?m"’%](b@g oH ), 3.59 (2H, m), 4.77 (2H,

rrj{Q436] EBe (tlplel compourw (526) v(e@mremzyed gecgrging 1¢{thergrocegurgg described in

( :Hi'amme 578b)893||€gjl-]5|3pr5‘anateqst§iﬂnd thbkeriR8) HPIX® pERR B2 FR 98.2%, tr =

t
SR T (G MS: SR A 3T YR AP Ry ST 81 FTB4TH, 0.
zQdg, Eﬂxéb }TN'UHYQV.SD*)B aRsyras(oe d 11264)5 ¢ 94)4@]53Thue d, J = 15.9 Hz),

e SRS, D5 S B R P9 R 2 B o, . 1

amziﬂop)rnavmm ar)t@aig(ah‘atdmfwﬂz) HPLC purlty 100% tR
= 1.0l min. LGM mz: 331 ([MH +). 1H NMR ( DVSO- d6)
5 0.88 (9H, s), 1.44 (2H n), 2.92 (2H n), WO

26AMpBOPBO PCT/ SG2006/ 000217 122 3.50 (2H, m, 4.66

( Hiepdihtiof- 54 (&H d), 3-{1-pB(HuWetil-amind) 2thyij-R-triuoromethyl-1H-
Zfbge(r)Izcglmldazn? 5- yg r]hydrg)xy acrmamlgxelqw e 100 5 Preparation

N[@WI Oy tied{ cripRufdeti Riywaspeerardd amuyidingriv the) pre¢adyitel des¢ribed in
t I'-_?%p\é% g\Zég ?&%b%na"i‘ecgtwtl ?enél%zm’u{; gﬂrzl%]at Eéhenm 97.3%, tr =

ared accor

pricieuin é@ M 6] héel 39 (MERBRDH &IMRS( CEbQDM§|7rﬂj5 1H S) 7.70 (2H, s),
a%?@ﬁ' aLe Sltsfy llt\l/ign@ 4ﬁﬁh¢fdg@|=315 =) WAQHK/S ?42 t, LF: 8.8 Hz),
6 31311(2H( iy = r?)2 1), D87 (2,1 ?ﬁ(ghzméd AL dyJ= |7§§ 1b Blan. 1=

(242 HEY, 0.98 (5 t(H7.4Mz). 4.80 (2H, n), 5.03 (2H, n
5.75 (1H, m), 6.57 (1H, d), 7.60 (1 H, d), 7.69 (1 H,

21, 7.90 (1 H m, 7.97 (1 H n), 8.92 (1 H nm, 10.29

25

30

35

( EEXdmpbs94 Exanpl e 101 Preparation of
3-Hrdpdrafi dé 3, 3- Dbf“?t hy' 3J@H ('E)thﬁfh@iamlanﬂﬂb)néiimyljﬂzhﬁﬁldcsr&:Hethyl 1H-

en20| m dazol - droxy-acryl am de
[ QRemzoimigiazol- 5tyi}é\!i'h¥6'r?ﬁ5)5'ﬁﬁ'a'a("l'285 s pr epar ed
aqomsqi ITRE tilléd édﬂﬁ)opﬁ@md)mﬁprdww adverhirigrto tiexarogddered@escribed in
priate art|n ter .
oL BY 1R Soid et ol e by B bhps 0%, e =
( DMSOmdﬁ].CEM@() (n1z2 HR7 (HIE). 3 NMERY om;po)ﬁ & (1PHs), 7.80 (2H, s),
”)7 E;;‘ 1?47’ ZH 1§§ Hz 6%% (25%"!{ Il'QHfls 8-HES A&t 6Ppft, (A= 8.5 Hz),
342(2H qt, J = 72Hz) 326 (2H), 1.75 (2H, m) 1.39 (9H, m, J = 7.5 Hz), 0.93 (3H, t, J =
7.0 Hz).

Example 95

Preparation of  3-[1-(2-Dipropylamino-ethyl)-1H-benzoimidazol-5-yl}-N-hydroxy-
acrylamide (120)

[0436] The titled compound (120) was prepared according to the procedures described in
Example 76, by using appropriate starting materials. HPLC purity: 100%. LC-MS m/z: 331
([M+H]"). "H NMR (DMSO-d) § 0.86 (6H, d), 1.64 (4H, m), 3.09 (4H, m), 3.60 (2H, m),



20 7.94 (1 H m, 883 (1 H mM, 9.93 (1 H bs).
Exanpl e 102 Preparation of

wOo-20d/p@s) 3, 3- Di net hyl - but yl am no) - et hyl ] - 2- pr epyiSG2é66/000217

10

15

20

25
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35

enzoi m dazol - 5-yl}- N—hydroxyuacrylanide (130) 25

[0443 Step 1. Cyclization OO0 Cmﬁh

¢ HNBBISELAF, d50 5 RFEMINGS 11642114]7%% éms?&?ﬂhhd“) 9.93
rmﬂwnkpl (I'f1a2, 3.34 g, 12.6 mol) in 20% AcCH in

MeOH (33 ni, 0.2 M was added butyral dehyde (1.7 ni,
18.9 mmol ) followed by zinc powder (4.12 g, 63 30
nﬁkhmpkmNb resulting m xture was heat up to 50 C and

rl]'%;fa(?gtl S N ﬁpBFJx?ts% Q%QB?.%le (mrﬂé{hgsbutylslﬁmm ethyl} -1H-

etion o react | on” was ored b LC and

TW@“@EFWEHP'%ﬁ%ﬂcﬂﬁﬁwdéVHﬂbrated to dryness and t he

Clio4de) ?‘ﬁ@tlt@d&%ﬂﬂp&@@ (\MZ'I)hNe%tdﬁéldaraEﬁbaﬁmg & tli@&ﬁﬁmd?feb vlescribed in
gqueous sodi C H

o EaftrPeiis i L8 aoRRRDro00s FOS0BIS0 B Lo B/ GoBn 702 min

128- Msmmv‘zl)“f%@e(ﬂ\/lﬂﬂf)n rano(mnS@da)fm 88 (BHyid). 1.3 &H, m), 1.59 (3H,

I| u inse I

a8 a0 AT SRR, P TP It P B b (IR, 180 hiAise 1k, m)

et?83 (1Hcw). §t52 (éh’hdﬂ); AéA (ﬁﬂubﬁ)‘ é@ 70 IW" foshsh

chronatography (silica, 3% MeOHin DCM to give

(2 Anlno ethyl)-2-propyl- 1
H— % dazol - 5- yl]-acrylic acid nethyl ester. Yield
= FQ'Epe%:tuhrCoi‘\/B (19{2-1(3 3B neltiyi-tlity))-methy [ §mihb)-etBy B Hbenzoimidazol-

ol At oy O NN

[0438] The titled compound (122) was prepared according to the procedures described in
Example 76, by using appropriate starting materials. HPLC purity at 254 nm: 97.8%; tr =
0.93 min. LC-MS m/z; 345 ([M+H]"). "H NMR (DMSO-ds) & 0.84 (9H, s), 1.52 (2H, m), 2.90
(3H, s), 3.17 (2H, m), 3.68 (2H, m), 4.80 (2H, m), 6.58 (1H, d), 7.59 (2H, m), 7.86 (1H, m),
7.90 (1H, m), 8.82 (1H, m), 10.10 (1H, bs).

Example 98

Preparation of 3-(1-{2-[(2-Ethyl-butyl)-methyl-amino]-ethyl}-1H-benzoimidazol-5-yl)-
N-hydroxy-acrylamide (123)

[0439] The titled compound (123) was prepared according to the procedures described in
Example 76, by using appropriate starting materials. HPLC purity at 254 nm: 97.7%; {r=
0.87 min. LC-MS m/z: 345 ([M+H]*). "H NMR (DMSO-ds) & 0.81 (6H, m), 1.29 (4H, m),
1.69 (1H, m), 2.89 (3H, s), 3.08 (2H, m), 3.59 (2H, m), 4.77 (2H, m), 6.53 (1H, d), 7.52
(2H, m), 7.86 (1H, m), 7.94 (1H, m), 8.80 (1H, m), 9.54 (1H, bs).

Example 99

Preparation of 3-{1-[2-(3,3-Dimethyl-butylamino)-ethyl]-1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamide (126)

[0440] The titled compound (126) was prepared according to the procedures described in
Example 76, by using appropriate starting materials. HPLC purity: 100%; tg = 1.01 min.
LC-MS m/z: 331 ((M+H]*). "H NMR (DMSO-d;) § 0.88 (9H, s), 1.44 (2H, m), 2.92 (2H, m),



[0446] To

3-[1-(2- Am no-et hyl ) -2-propyl - 1H benzoi i m dazol -5-yl ] -
weaceooyfosasaci d net hyl ester 10 (1.2 g, 4.2 moOPETISB2006/000217

I\/le()—| (40 m - ) vvas added 3, 3- Dijpet hyl - but yr al dehyde

(0 ). The resulting m xture was

std W(é’d* ). 4?6 ﬁ%‘f ). B&H(EH.oDi 688 (251, tWe7éad1H,lmh 780 (1H, m), 8.74

aqeHjm).acid (2 m-) and sodi um cyanoborohydri de ,

(0.395 g, 6.3 nmol) and the reaction was stirred at

rt for another 30 mi nutes. Solvent was renoved and the

r dSiathpded 100as di ssol ved in DCM upon whi ch was washed

5 \i\"ﬁrgpﬂgﬁ&?us SQgi um bh@gﬁpcggaff @L[Z‘Qﬁ\te |3Q€té§£%-§w%—¢g%thyq.m.

conbi ned o ani c |
byPenpaiHdazg}-5 tﬁ?@f’@!ﬁﬁ% 757|I|ca 4% MeOH in DCM) .

L(ﬁ-)m] mhe tltleﬁ7&>n(pr'ld‘ﬂ127 wés%éﬂdrecﬁé&ﬁr%%&d@dh@s descnbed in

Rl bl g Bpblitie Bt IRk YRLY i aBhi DR S0z min.
($10er¢s4r)/,z 429 (DSHH]D. WPRIRIIDMS0RC,S S A1y (g, MRROGi(2H,5m), TBA (3H, 5),

37
0 ¢ Buia iy M e rBchBeor M 33 ug A el g%’iwr ), 7.60
7 (8‘1 /-6 (1H) m),77.906(1Hdm). 7.94,(14, m), 8.98 (Ht.)m), T0.24(1(6 ps)1
:157HZ) 6.44 (d, 1 H J =15.7 Hz), 4.81 (t,
% ‘7.0 Hz), 3.65 (t, 2H, J = 6.4 Hz), 3.23 - 3.19
xample 1013 16" 3712 (m 2H), 2.01 - 1.94 (m 2H),
1 Fﬁéparatiorﬁ bf (3301~ {2*{05; 3 Ilmifhy(lfcbuiggbroﬁyl’-’aﬁﬂﬁb]—et‘ﬂy@-ﬁ Hifenzéiidazol-
| 0 was prepar ed
B o)rglhwpc{g%hga'ﬁ'rd%ﬁ%&r es descri bedpl nIO Exanpl e 50,
Sﬁ%ZMTbﬁﬂUSQ compoursi (188)amsrognared @scetdmgtto thg prededurealdsscribed in
H@x@n@l\ér?‘d )Sy u%ﬁ ]apg%pnatg sli@trﬂji ﬁlatel?lezlg ﬁﬁ%'ﬁbﬁhé&%% .18 min.

( DVSO- d
L?zM%fMZ %3 Wﬂe) e" NW (SiDpdy) 9. 885 12H7 My g1 31 (3H, an), 3.64 (2H,

=, 516@1—1 ), %3((1:#, m¢l.4.7b @Hlér)gG%) (1H, 83 @%‘(Sg%'HHR%‘?'SOJHH, m),
ST ? Byin ?S%ﬁ'i’% QQQ&EH Bsh 5 o1 (2H m 1.90 (2H,

sextet, J = 7.6 Hz), 1.56 (2H, ), 1.05 (3H, t, J =
7E§a,|;|;,)e,1og 88 (9H, s); 13C NMR (DVBO-d6) 6 162. 4,

155.9, 137.4 (CH), 132.8, 132.4, 131.8 (br), 124.6 WO

> Beenanatinne of Feti+ 82 Soimgtiybbytylammino)-qtinyl]-2-prony)-d Hieryoimidazol-

13&|}2N(h%90xyib¥@lanﬁ@gﬂ3o y44.9, 44.0, 41.1, 38.6, 29.4

9, 13.5. Exanple 103 5
2 (il G chfodon
3-[1-[2-(3, 3-Di rrethyl but%amno) ethyl] 2- (2 di met h

|O-2 OOV L P
)k/)enr‘zéi) M3 1. N/hydfﬂbyqy acr le 131) [ 8471

ThleNt ed conpound}[(;ﬁ%g—vvas par ording to
procedures descr bUEPHACO anpl e\102, by using
a Hroprl ate starting mat€r¢als. HPL C urity: 92%

MBS miz:  40L([MH+). 1 H NMR ( ) 6 7.89 (s, 1
H),785(d 1H J=85H), 7.77 (d, 1 H J = 10

0 ds by dimanriig 90 gl ol 152 oot ebrT o mi
H8 2, M)avasadged Butyigjdeyde, (1.7.n013-18.958m0lrfoll@4d, bylzirk3pofsler (4.12 g, 63

30 9homol)QTI9<.5 re@ﬁlting?’?hxture was heat up to 50 °C and stirred at this temperature for 30
minutes. The completion of reaction was monitored by HPLC and LCMS. The solvent was

then evaporated to dryness and the crude was dissolved with ethyl acetate, subsequently
saturated aqueous sodium carbonate was added til pH = 9 and the mixture was




Exanpl e 104 Preparation of

3-[1-{2-[Bis-(3,3-dinethyl-butyl)-amno]-ethyl}-2-(2,2
wodberaséngh - 15 PCT/SG2006/000217

propyl ) - 1H benzoi m dazol - 5-yiIp3 N- hydr oxy acr yI am de

(132) [0448] The titled conpound ( éﬂ(g

acetidgassairnat AOOgpECet? eun. ddsdinig q%ca ﬁg‘i’ §°"j?d‘°233 rinsed

bM/ltH %{hggaca@m (@&'iuta’iécﬁ eaiglit Mes ERirsotddalkith ethfPhéatata randl Yhen purifed

( gy%lashl_%hronj,at%apziy (s.ﬁc%%’*/ij%&g '%D(};}%'%&BC%%(Q)A@"%E%@ -2-propyl-

8 1A-Hen)aimiBaZi®-5{ytlact/lithcid methyBesger EgId =@596, LCAMS /g, 28§ (IM+H]").
15.8 Hz), 5.00 (t, 2H, J = 6.5 Hz), 3.67 20 (t, 2H, J

= 7.5 H), 3.13 - 3.08 (m 2H), 1.68 - 1.64 (m 4H),
1[0#45] Step @HRedugtigganigatiopgH) .  Exanpl e 105 Preparati on

of

3-{1-[ 2-(2, 2- Di met hyl - propyl am no) - et hyl ] - 1H kegnzoi m d

azol -5-yl }-N ta)ydroxy acryl am dei{&€< 4/4191) The
ed \accof dijng:

titledyconpound ﬁg 33) sQpr epar g to’Y

pro W Yeed | npl e 76, By 45 ng
| e startin Ss. HPLC purity: 99.9%

LC |vs z:  317([ M+H] +ECQEE,§E me (CD3 6 8.82 (s,

1H) l§294(s, 1H), 7.83 (d, J\=B.5 Hz), 7.75 (d,

= 8.7 Hz), 7.66 (d, 1H 158HZ)653(d

] [6:514?]] 3o ,qzlﬁ & ﬁ\rrg}g e(\thyl)gg pﬁopﬁ 17—6@&?%.%251 5. g’%ﬁ:@( (:tanf d2|lﬁ|ethyl ester

10 1@6.2fky é@mml) ioMe§FH (40 mL) was added 3,3-Dimethyl-butyraldehyde (O 524 mL, 4.2
3- n(réol?1 4hé (% ﬂnWrQWas Q{r%ye{t)d O OR0ks §HBr BPthe GlidIdn}of beetic acid

20|m

rox acr
[ 64589 anth éoqlqm P@TOEQTHMH%Y Xﬁﬁgﬁgﬁ&feaé on was stirred at
aGERF dhdtBert3D mingtepr SSIRMY vas re‘hﬁxﬁ/@d iahé the resid34 viasatigsolwed in DCM

7 oo, Vo RIS Y SaheRl PSS, R G e, The

15 S cdmbined orgabid) layer, &ter (V\S)J‘kbb Wps parifid bydlash ighromateggappy (smca 4%

Té\.h%om L?C“égjsgl\g%ﬁlz%m (i), 7.66 (d, 1 H J =

H'J = 15.8 Hz), 4.99 - 4.97 (m
2H), WD 2007/030080 PCT/ SG2006/ 000217 125 3.74 (t, 2H

= [6447] 'Stap, 3: Bydrdxamidad® fdmtioht) , 1.85 - 1.82 (m 2H),

18}? g@f‘ %q:\% er %’?’30() Wassglrepé]red_ac%brjdinlélz'?o' thgxﬁ%péa%re%oges%ribed in
20 3-ExBr{pl- 1 (B1<p-4) byeusingl apbrepgiata stariip eateripls} - 2- et hyl - 1H- be

1Ay q"lqﬁiaol %gko EHPLY)' éun’N ?g%‘ OXERS Fyd: 8 gmﬁfm r\h\ﬂ%@da,oo) 57.89

repared accord
t He, pr.oted b, 7d%‘s(§r|*ﬂ)aa 7i6r€d a[rrp?@”ﬁ)f A4, U§|Jrrg157 Hz), 6.44

agﬁfgﬂmj 2457 ﬁtz)a&tsh r(ngltr&t er?l @Hﬁ) 3 PO W + 63:HZ94. 8% 3.19 (m, 2H),
H,3-46 = 3.g2@n|_%|j) &%1 54- 9{45('“ EH}_,_D1 %’%/R é%%i 6(?,93H( g’3 I-%z) 0.96 (s,

25 9H). Dihydrochloride salt of 130 was prepared according to the procedures described in
Example 50, Step 4 and 5, by using appropriate starting materials. HPLC purity: 98.1 %;
LC-MS m/z: 373 (IM+H]"). "H NMR (DMSO-ds) 8 10.89 (1H, br s), 9.77 (2H, b, -NH,"-),

8.12 (1H, d, J = 8.6 Hz), 7.97 (1H, s), 7.78 (1H, d, J = 8.5 Hz), 7.64 (1H, d, J = 15.8 Hz),

6.64 (1H, d, J = 15.8 Hz), 4.88 (2H, t, J = 5.8 Hz), 3.41 (2H, m), 3.26 (2H, t, J = 7.6 Hz),

30 2.91 (2H, m), 1.90 (2H, sextet, J = 7.6 Hz), 1.56 (2H, m), 1.05 (3H, t, J = 7.3 Hz), 0.88
(9H, s); *C NMR (DMSO0-ds) 5 162.4, 155.9, 137.4 (CH), 132.8, 132.4, 131.8 (br), 124.6




10 9.8 Hz), 6.89 (d, 1 H J =16.1 Hz), 6.08 (d, 1 H,

J =15.7 Hz), 4.80 - 4.70 (m 2H), 155 - 3.45 (m 2H),
wG@.200/03008019 (m 2H), 2.95 - 2.90 (m 2H), 1.58CT/SG2@&/000217

(m 2H), 1.42 (t, 3H, 7.4 Hz)1240.81 (s, 9H). Exanple

108 15 Preparation -[1-(2-Di e I

AHCHb. PO s Db (T B i 41 PO 29 (OR) 269, 271
hyroxgsacryl ami de (105) [0452] The titled compound

(105) was made according to the follow ng synthetic

scheme. O H2ZNI O ~S HONO HN NCS NH O\--\
HERampl®103 J NH |1 | ~N and /or Ss~-'N-~~ rN> EN 0
N | h 249 3 L ]
: "oﬁ%?j'%pﬁ“c’ s ?”‘*10%%“?' éﬁ“ﬁ“@%’%@" 2t gty iopy)-1H
nzpimidazol 5@ roxyracry 20 1.68 (2H, m,

0@4@ .T60 tiflddddmpaind @341)7wz(sl;bﬂepalled dcc-'erc[lr@ t8(ﬂqd-izr§>cedures described in
[Pl Yookt e [y S Lows
3- {M([MSHD) ﬁutwmmaw)zs 28U (srathy185pdopyl J = B-Spndpyrand. 1H, J =
n engo Ry di=oxXys\a I

10 %%H‘E’[ 042%45 W Jﬂ?lﬁérg‘) 6555’61][,]’IQI‘J¥d15;3/ Mr)a8 byl @méﬁ 2H), 3.58 (t,
Sy 108 it >cied- B b EbrSBUmAZH, 1051, BPLG S8R -
97% 1H NVR (DMBO-d6) 5 0.97 (3H, t, J = 7.28), 1.15
( s 69 WD 2007/ 030080 PCT/ SG2006/ 000217 126

%}a”fd'éj&": 7.28 Hz), 2.89 (6H, s), 3.28 (2H, s), 3.42
( Zrteparptiod. 150f( 2 H3-[$X2-[Bis4{¥3-dihbthyl-bulylamir®]-80y)}-2-(2,2-dimethyl-

* 1B (et ol bl 1o S

PriB#Af dihe difecbgompound (132) was prepared accordmg to the procedures described in
3 If)élan'{p%' hd8. b3 LBW@E dpriatet thatingreddterlatsaMPLC] peiydYdels; 2-0MS m/z:
zg% e H) henas! LIESHS's 2ot 41, el @Y 2T AL 99 80 (o, 1H, v =
8.7 Hz), 7.72 (d, 1H, J = 15.8 Hz), 6.59 (d, 1H, J = 15.8 Hz), 5.00 (t, 2H, J = 6.5 Hz), 3.67
20 (t, 2H, J=7.5 Hz), 3.13 — 3.08 (m, 2H), 1.68 — 1.64 (m, 4H), 1.14 (s, 9H), 0.96 (s, 18H).

Example 105
Preparation of 3-{1-[2-(2,2-Dimethyl-propylamino)-ethyli]-1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamide (133)

25 [0449] The titled compound (133) was prepared according to the procedures described in
Example 76, by using appropriate starting materials. HPLC purity: 99.9%; LC-MS m/z:
317([M+H]"). "H NMR (CD;0D) & 8.82 (s, 1H), 7.94 (s, 1H), 7.83 (d, 1H, J = 8.5 Hz), 7.75
(d, 1H, J = 8.7 Hz), 7.66 (d, 1H, J = 15.8 Hz), 6.53 (d, 1H, J = 15.8 Hz), 4.92 — 4.78 (m,
2H), 3.64 (t, 2H, J = 7.0 Hz), 2.98 (s, 2H), 1.09 (s, 9H).

30
Example 106
Preparation of 3-(1-{2-[(2,2-Dimethyl-propyl)-propyl-amino]-ethyl}-1H-
benzoimidazol-5-yl)-N-hydroxy-acrylamide (134)

[0450] The titled compound (134) was prepared according to the procedures described in

35  Example 76, by using appropriate starting materials. HPLC purity: 99.9%; LCMS m/z: 359
([M+H]T"). "H NMR (CD;0D) & 9.07 (s, 1H), 7.95 (s, 1H), 7.92 (d, 1H, J = 8.7 Hz), 7.78 (d,
1H, J = 8.4 Hz), 7.66 (d, 1H, J = 15.8 Hz), 6.56 (d, 1H, J = 15.8 Hz), 4.99 — 4.97 (m, 2H),



[0455] The titled conpound (136) was prepared by
reacting of 3-{1-[2-(3,3-dinethyl-

wouabosloamsmo) - et hyl ] - 2- propyl - 1 PCT/SG2006/000217
H benzoi m dazol - 5-yl } - N- hydr oxpsacryl am de (130) with

fo l.deh 0 .). and NaBH3CN (3 eq.) in MeOH TFA
salr’-?? Bt %%eo %Léggu?%-%%”hfmhd-%544-%3:9%1)8%3 {scRig, 0.92 (t, 3H, J
(ESFYt HE)z: 387 ([M+ H +). 1H NVR (CD30CD) 6 7.85 (1H, ‘
d J =85 H), 7.84 (1 H s), 7.74 (1 Hd, J =8.3

Hz%, 7.63 (1 H d, J =15.8 Hz), 6.52 (1 H d, J =
15Exmplp 07 4 81 (2H, m), 3.62 (2H, br t -like), 3.20

5 ( 2H;epﬁi)ati03-ch%-é%E—(ﬂ&Dﬂne?hyi-b%t 4 ipoﬁﬁmil]-;z?\ghx_@}l?bedl%ggn?ldazol-&

2 1.6 . 1. 10 , T,
g QQ}?'N'S:;Y.C"W'@ Ffﬂf‘?r?ﬁ@ Pr epgr ation of
3- [0451) Fhk (tiBeBeddhpoahdy135pway brepdrad Bccdrding ol th@pracaiubasl described in
Do ORI 0% B spmreryita P mPlTiaty HELG PaHY: PoicrOMS miz
Thbot (N0 HtONYBUSD:QDBTY.60dd, it opas.0 iz 5AHA, $id), 7.53 (d, 1H, J =

10 ACE9 1 Bhot & = 16, dpgcrl O%-709,,0 _
s Y e AR T P R R R
Di dxuHe ZHA-20 21518, (M. @H).(2- K ory90 AwORH), 4.56371.52 HO 2197122 (¢, 3H,
0 04 HEBO41 (KRR, <N | Ove F3CI ~NH2 N Ove <N RCHO N
CHzCI Z ~ NEt3, DMF NaCNBH3, r McOH AcOH Br 137-3 NH
137.4 CF3 OO N\ \ OB N\ OH </ | NH2OH HC1 </ H
N B@myet®8 MeOH N N, 137-5: R = 3,3-dinmethyl-Bu 137: R
= Bepardii I Ny 13 y.oR= - EN . .
Is | TP BlgR ORI D%%ﬁésﬁ'%égﬁzéfﬁﬁ?%ﬁ*@ AtbdniBinidazok5-yir-n
3-hyglrepyrasrgamide @99)- phenyl )-acrylic acid nethyl ester
(1[64523 Te tifledl compound (105) was made according to the following synthetic scheme.

o
HZNU\)LO/ S H Q o
NS X
//H/N - NCS Nl:': l : o” \-—\N HzNj@/VLO/
l—N

rN> //N/; and Jor S/NH
7
0
_bee \}N%’:U\)LO/ NH,OH >\—H\N //N:©/\)OL.N,OH
~ N

N

r”7 '

)

[0453] HPLC purity: 100%. "H-NMR (DMSO-ds) § 0.97 (3H, t, J = 7.32 Hz), 1.22 (6H, m),
20 1.68 (2H, m), 3.09-3.60 (10H, m), 6.47 (1H, d, J = 15.80 Hz), 7.52-7.64 (4H, m), 9.03 (2H,
bs), 10.10 (1H, s), 10.81 (1H, s).

Example 109

Preparation of  3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-propylamino-1H-
25 benzoimidazol-5-yl]-N-hydroxy-acrylamide (115)

[0454] The titled compound (115) was made by using method analogous to compound

(105).HPLC purity: 97%. "H-NMR (DMSO-ds) 5 0.97 (3H, t, J = 7.28), 1.15 (6H, s), 1.69



10

15

20

25

25 mol ) in dioxane (100 nL) was added 2-am noet hanol
(2.2 nmL, 37 mol) and triethylamne (3.4 nL, 25

wonrm7)0300Bhe reacti on m xture was heated at 90 €cCTsG26B8/000217

hours where all the startingsmaterial has been
converted to the product. Solvent was evaporated WO
Z:E}G)H QG@DB@HMBSM&&/WZWS), 327 (2res)] 4. 1@H, 1), 6.47 (2H, d, J =

7?57(4l]1 m{&%é%illﬂ' r%e‘éb?% Sttkfid1d’%1t('?HV\@st)ef3 44&1ﬁ)bs)

drle over 8% Purity
98% tR=2.4 mn. LCVMS m z: 267([|\/H—|]+) Step25
aple 1@ a sol ution of

3’6&@%@?*%?“ P o B ey B b Blnbly L prapy-1h-
(bénZoimigazohs-yidEiadiroiiCRHyamid2@38)., 6 mmol) and
ﬁ&gl THe Cﬂgéc? cgr‘ﬁﬁo&\d (?3@ \Ué'gél)r)egar-gg Syl I%Q&Fnbodg :17{12‘[5% & dg’nethyl-

roetvipmiep) ety 2Hsonyk4iitaezojpidazeh8iviHNsy digry-apiianide  (130)  with
Q&Ma%h@é (1We¥qb b rNélBl-@Gth(@b@) inT MIeOHNPEA ishit ©fl138: HFR.C purity at

BB 5 5P SHa PV JER ety S &P ey fanR b0y Aed il 8u = 5

), 1r.4L 1y &y, @y, By ¥ 8BHHENED (1, dad 6116B-14)] 6.62 (W, idcd = 15.5

Y o B, 5 GG 1 st B8 TTE sl sor o)

nn@d (RHamgl 1@Br(3H(0), 498 (3, t1d 48 Zﬁiﬁbl()% (pHesk eact i on

m xture was stirred at roomtenperature for 30 m nutes

and then washed with water (x2) and brine (x1), dried
dFempladtlsor and concentrated. Conpound 137-3 was
Rreparagion byf r3s1gR-$6, Phintethyibapay-@12,2:8ifludRi-Ehylyiaelinb]-ethyl}-1H-

S gyl sy 1,2 [OF i

30%553 ( ZFHer Gitted- eothdund 1 (43Bk rvwesi meaarzem a% T;HP} sglrapeergling to the
gﬁh&gnﬁ%%&cnb@&é@ﬁek&;s? 3, 72 ”g, 0.23 mml ) in

rous N, N -dinethylfornma (25rrL) inad4
Vi aI was added 2,2,2-trighu r éwam ne (185 I !
1] aqnd trlehhw\faﬂ“h ne (3 °*32icomrol ) . OMe

reaon ¢t Uke, owas sti e at 80 Tsicof,ol6

EtHyl” gcetate and 25 vvate)r was added "t *tHe r acti on
m xture. The aqueous |ay&F wa&txtracted witHCet HYR
acetate (x2). Then he conbi ned organig fayer was
washgdep th M&nﬁeandacb*dupe </h( h&uppyri fi ed
cr-uee—was—us r the next—step of eact| on—LCMS-
nmz: %58 ([MH+) 30 StepNE%DTFO46117 The abovd%fage
3-{1- [2 (2, 2,82-t 1314 | uor oet hyl ami np)et hyP4 1H benzoi i d

azol -5-yl}- acrylic acid nethyl eSter (137-4) was
di sso| ved MeOH (2 mL) and AcCH (O nq_) Then,

3, 3- i Hethyl bltyr al deyee (421 Aol ) was added
and the resul ting nmiPaMer N
(;3 S (- N N BRREAgdmetyBy

CF3

Step 1

[0457] To a solution of 3~(4-chloro-3-nitro-phenyl)-acrylic acid methyl ester (la, 3 g, 12
mmol) in dioxane (100 mL) was added 2-aminoethanol (2.2 mL, 37 mmol) and
triethylamine (3.4 mL, 25 mmol). The reaction mixture was heated at 90 °C for 48 hours

where all the starting material has been converted to the product. Solvent was evaporated



was stirred for 2 hours prior to the addition of
NaCNBH3 (21 ng, 0.336 mml). The 35 reaction m xture

woaso7asoesned for 30 m nutes. Sol vent was renovedTssdoos/000217

10

15

20

25

30

35

the residue was re- dissolved2in CH2ClI 2 and washed
with sat. NaHCGB (x2), water (x2) and brine (x1). The
cyeqditingl B7campauai/EI3fT1z The Blid vRe Mashed with 26T/ @3D08d dried over

/ 5 Bts 1r
o o o o S o (137 e FEk

salt according to the procedures described in Exanple
1Stepl2L C purity at 254 nm 99.9 % tR= 5 2.4 mn.

L ]“‘F [ OB gty BEMVER b -riReo bRk e Sdcid methyi
i W AL U L e e
—m'f:?ro? anb"é)‘:()lz @Hgi é((éSZ"é? 3%, mrJloIEl The- rgacH;a mix(?urg ﬁ'/aé 4l1ded o stir at 50

e} %’f(‘ﬂ?lhosurs §)>'ve'1tcyvaéxrsmave@ angiot hw%ﬂegw%wss'ﬁd Shé then extracted
Swikrl efhgt bty TR umbudifidd biiubiel avas- @leb by thaniexobtep! boMB-rh/z: 247

}—%@gg oi m dazol - 5-yl)-N hydroxy-acryl am de (138)
[ f "The titled conpound (138) was prepared

according to the procedures described in Exanple 111,
bgteH%l ng appropriate starting materials. O CN I NHOH
F3C 15 [0464] HPLC purity at 254 nm 99.9 % tR
—[025% Ta ¢y solytiosf grude 3-4BE- l'(ypmx),q]sthyl) 1[[lplyeﬂmmd@€ﬂ;§@ﬂ,)acghc acid
Omélﬁiyl(e%téj (437-2) 8=| 28 g20. w%gwob lrléHZCIQ(BZB"nl(%s d¥Hed BPRA0.383 g,
(b mgionpnd 0B} 5. 3G s e foacyon iy St oo
I—tennb;eraﬂure fat B0 Thindtgs, and2fenAvashed Withdwater (x2) andliBing (k1),)dried over

%% a%%ggr}c(eﬁl]ﬁ)tem %o@r% "3;1’ dﬂwassaunﬁgd Wre(/érs Pha%g preparative

ow 'ng_conpounds “are_reépresent a
e‘R‘Bh%I Eeldii08p AVEl abyShert R %, disk? G‘éﬂaélcb"ls Bt A9GI hIM+HT).

to those disclosed in above Exanples 1-112: Conp

é{eucture m z + NAME ound [ MtH] 3-[ 1- ( 3- Di net hyl am i no-
2,2-dinethyl -propyl)-2- 11 f q 387

( @AEe]diarat sojdtiem rad By13(2-bromo-ethyl)-1H-benzoimidazol-5-yil-acrylic acid methyl

ester (137-3, 72 mg, 0.23 mmol) in anhydrous N, N —dimethylformamide (2.5 mL) in a 4
mL vial was added 2,2,2-trifluoroethylamine (185 pl, 2.32 mmol) and triethylamine (321 pl,
2.32 mmol), The reaction mixture was stirred at 80 °C for 16 hours. Ethyl acetate and
water was added to the reaction mixture. The aqueous layer was extracted with ethyl
acetate (x2). Then, the combined organic layer was washed with water (x1) and brine
(x1). The unpurified crude was used for the next step of reaction. LCMS m/z: 328
(IM+H]").

Step 5

[0461] The above crude 3-{1-[2-(2,2,2-trifluoroethylamino)ethyl]-1H-benzoimidazol-5-yl}-
acrylic acid methyl ester (137-4) was dissolved in MeOH (2 mL) and AcOH (0.5 mL).
Then, 3,3-dimethylbutyraldehyde (42 pl, 0.336 mmol) was added and the resulting mixture
was stirred for 2 hours prior to the addition of NaCNBH;3; (21 mg, 0.336 mmol). The
reaction mixture was stirred for 30 minutes. Solvent was removed and the residue was re-
dissolved in CH,Cl, and washed with sat. NaHCOj; (x2), water (x2) and brine (x1). The
crude 137-5: LCMS m/z: 412 ([M+H]").



10

15

20

1 H benzoi m dazol -5- yl]-N hydroxy- acrylam de WO
2007/ 030080 PCT/ S&2006/ 000217 129 Conp mz Structure

woOlaME/03esnd [ MFH] +  3-[ 1- (3-Di net hyl ami no- \  PCT/SG2006/000217

2, 2-di net hyl -propyl )-2- 2 35Qgi sopropyl-1 H \ N~
benzoi m dazol -5-yl ] -N- hydroxy-acryl am de
~,3-[2-Butyl-1-(3- Hr q dinethylamno-2,2- 3 373

hyl -propyl)-1 H benzoi m dazol -5-yl]-N
hydroxy-acryl am de 3-[1-(3- Dmeth%/Iamlno \' NI
94620 The givude t1&Y15- W%Wn )co'ztertrep Ao Y1 tilted_GoEtPRYN S (Wbﬁﬁ/ |T‘=A salt
%awa hg o tht pﬂ@e%méémhwﬁwérﬁpm i pusity @CIod inaTiode %, tr =

iy h%Mﬁw’Zp%dWm?ﬂgy BB CouaBkg AP 1404 - 1.08 (2H. m)
lzmmzm &4 Chaiz ol),-Hry(2H; dwgdmxya—mew Qi €6.7 Hz), 4.54 (2H, t, J = 5.3

%1 %]%tf%(éﬁhﬁ B?’éogng“?% (T \a W15 7 Hz), 7.85 - 7.96 (2H, m), 7.99 (1H, s),

9.11 (1H, s).

Example 112

Preparation of 3-(1-{2-[Butyl-(2,2,2-trifluoro-ethyl)-amino}-ethyl}-1H-benzoimidazol-
5-yl)-N-hydroxy-acrylamide (138)

[0463] The titled compound (138) was prepared according to the procedures described

in Example 111, by using appropriate starting materials.

o)

<,N S " “NHOH

o

[0464] HPLC purity at 254 nm: 99.9 %, tz = 2.8 min. LCMS m/z: 385 ([M+H]"). 'H NMR
(CD;0D) 5 0.79 (3H, t, J = 7.2 Hz), 1.15 — 1.24 (4H, m), 2.64 (2H, t, J = 6.9 Hz), 3.12 (2H,
t, J = 5.5 Hz), 3.20 (2H, q, J = 9.7 Hz), 4.55 (2H, t, J = 5.4 Hz), 6.60 (1H, d, J = 15.7 Hz),
7.74 (1H, d, J = 15.8 Hz), 7.83 - 7.92 (2H, m), 7.98 (1H, s), 9.07 (1H, s).

[0465] The following compounds are representative examples prepared by methods
disclosed or analogous to those disclosed in above Examples 1-112:

Comp m/z
Structure . | NAME
ound [M+H]

3-[1-(3-Dimethylamino-

o 2,2-dimethyl-propyl)-2-
‘Q [\ = N .

2,2-dimethyl-propyl)-
1 N 387 ( yl-propyl)
j// 1H-benzoimidazol-5-

\/" yl}-N-hydroxy-

acrylamide




6 373 |

hydr oxy-
wetylosedde i sobut yl

sobut yl
acryl am de

-1 H benzoi mi dazol
3-[1-(2-Diethyla mino °
-1 H7 359 benzoi m dazol

-5-yl]-

N-
-(~

hydr oxy-acryl am de WD 2007/ 03@980 PCT/ SG2006/ 000217

130 Co mz Structure NAME ound [M+H] '

3 ¢omBut I -1.-(2-/ CH di et hyl anmi ng- avayl )nﬂl E8 J 359
beggRygm ¥°5-yi]-N- / hydroxy -[ﬂq:nyl a

3-]2- -3- \/n\/I =1-(3- ~=~ dinpethylamng-2 2- 9 369
di met hy|l - propyl )-1 H bengoi m dazol - 5- yI 13- [(3-Dimethylamino-
hydr oxy}- acr y:qgrgé e “Rut - 3- ényl - 1- ( 3, 4-dimethyl-propyl)-2-
Hdi hyl am Ao- 2,2 O 371 di net Q&b prqp%olé)m- 1

benZoi i dazol -B5-A/1 T-N- hydr oxy- 4¢Py ani 24
3-[2-But-3-gpyl -1-(2- \~ N\ \ X/OH ! benzoimidazol-5-yI]-N-
di et hyllam nd-ethyl)-1 H 11 357 |benzoi MifdazQl-advkhlaeN
hydroxy-acrylam de 3-[2-But-3-ynyl-1-(12° hqm Qiﬁléy I a

di et hyilam no-ethyl)-1 H 12 355 benzoi nidRAE(31 ] - N-
riN hydr OXVW dimethylamino-2,2-

3 #J 373 dimethyl-propyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamide
3-[1-(3-Dimethylamino-

\s_\_{’,} SN 2,2-dimethyl-propyl)-2-
\ O (2-methylsulfanyl-
4 391
ethy-1H-
\7/ benzoimidazol-5-yl}-N-
hydroxy-acrylamide
"o 3~[1-(3-Dimethylamino-
\"°\’<j‘:@\/‘\ 2,2-dimethyl-propyl)-2-
5 /“ 375 ethoxymethyl-1H-
Z< benzoimidazol-5-yl]-N-

'\/N/ hydroxy-acrylamide
« i 3-[1-(3-Dimethylamino-
QD/\)N o 2,2-dimethyi-propyl)-2-

6 373 isobutyl-1H-

benzoimidazol-5-yl}-N-
) hydroxy-acrylamide
I 3-[1-(2-Diethylamino-
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BIOLOGICAL TESTING AND ENZYME ASSAYS

Recombinant GST-HDAC1 Protein expression and purification

[0466] Human cDNA library was prepared using cultured SW620 cells. Amplification of
human HDAC1 coding region from this cDNA library was cloned separately into the
baculovirus expression PDEST20 vector (GATEWAY Cloning Technology, Invitrogen Pte
Ltd). The pDEST20-HDAC1 construct was 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/ml.

[0467] Expression of GST-HDAC1 was done by infecting SF9 cells (Invitrogen Pte Ltd)
with pDEST20-HDAC1 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 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 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 before storage at -80°C.

In vitro HDAC assay for determination of IC50 values

[0468] The assay has been carried out in 96 well format and the BIOMOL fluorescent-
based HDAG 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,



10

15

hydr oxy-acrylam de 3-{1-[2-(2,2-D m et hyl
propyl am no)-ethyl]-1H 133 317 benzoi m dazol -5-yl }- N

WO 2009808y - acryl am de N r" 3-(1-{2-[(2, 2- D mBCHy62006/600217

propyl)-propyl -am no]- 134 352 ethyl}-1 H

benzoi m dazol -5-yl )-N hydroxy-acrylamde -(/ /OH

3estad ¢arnro8nds, Dimaphgpriatetoptentrgting) of HHPAG 1 erzyme, $001@S Flur de lys
%’égerﬁ:t QM&@%ter&'HHB%@%ObﬁEy%Z %h%is%'séqu@htly was incubated at room

roxy-acr
3e'r'fier?t2're[ff"3¥ B ﬂ”ﬁgf HﬁIDeKPWP%d‘{a?IaFd‘?Pe?WT‘e éer"f‘FVRﬂ wasyingibated for
3187miat Béfly; aea@é@@}ld)n &f tHe Nubgtrz bénstiagolt 4o thgl devéloper which then

érgf(e% a? q ofc?% Eegegw\églﬁé) éi%slts)%%gte@a Oonqlhg the emitted
Bialty(H§0 ¢rR) i3 detected oh @dwgnomﬂtr@tm@w yeaden (Tefancdlivg Mlcromm detection

Systém411§,a;dfb¢bq_qggl m dazol 5- H3C N yl)-N-hydroxy H3CF
c acryl am de _ 1COH 3-(1-{2-[Butyl-(2, 2, 2-

[0469] The analytical software, Prism 4.0 (GraphPad Software Inc) has been used to
generate [Cso from a series of data. 1Cs, is defined as the concentration of compound

required for 50% inhibition of HDAC enzyme activity.

[0470] The HDAC enzyme inhibition results of representative compounds are shown in

Table 1 (unit is micromolar).
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%eﬂ%aset} pro(?ﬂ‘eratlon assay for determination of Gls, values

[0472] Human colon cancer cell lines (Colo205, HCT116), Ovarian cancer cell line
(A2780), Hepatoma cell line (HEP3B), Prostate cancer cell line (PC3) were obtained from
ATCC or ECACC. Colo205 celis were cultivated in RPMI 1640 containing 2 mM L-
Glutamine, 5%FBS, 1.0 mM Na Pyruvate, 1 U/ml of peniciliin and 1 pg of streptomycin.

15D (pM | &Fpound |08

8 U 23 9% 33 062
035 96 00805
0.025T88 0. 32

40
0.1
0. 0508 0. 04836.00 0. 19.053

N2Q_102-_0O

HCT116 cells were cultivated in McCoy’s containing RPMI 1640 containing 2 mM L-
Glutamine, 5% FBS, 1 U/mi of penicillin and 1 pg of streptomycin. A2780 cells were
cultivated in RPMi 1640 containing 2 mM L-Glutamine, 5% FBS, 1 U/m! of penicillin and 1
ng of streptomycin. HEP3B cells were cultivated in EMEM containing 2 mM L-glutamine,
5%FBS, 1% non essential amino acid, 1mM Na Pyruvate, 1 U/ml of peniciliin and 1 pg of
streptomycin. PC3 cells were cultivated in F12K, 2 mM L-giutamine, 5%FBS, 1 U/ml of
penicillin and 1 pg of streptomycin. PC3, Colo205, and HCT116 cells were seeded in 96-
wells plate at 1000, 5000 and 6000 cells per well respectively. A2780 and HEP3B cells
were seeded in 96-wells plate at 4000 cells per well respectively. The plates were
incubated at 37°C
concentrations for 96 h. Cell growth was then monitored using CyQUANT® cell proliferation

, 8% CQ,, for 24 h. Cells were treated with compounds at various

assay (Invitrogen Pte Ltd). Dose response curves were plotted to determine Gisp values
for the compounds using XL-fit (ID Business Solution, Emeryville, CA). Gls, is defined as
the concentration of compound required for 50% inhibition of cell growth.

[0473]
shown in Table 2 and 3. The data indicated that the compounds of this invention are

The cellular or growth inhibition activity results of representative compounds are

active in the inhibition of tumour cell growth.
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Cetgpetdng) mikbihotibtlidy Caseenihidt) G(B&GZ((H\/&:eIIsSEp@oﬁ:ﬁat&ll( 8 x0@ cells,
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grested with HDAG irditoryoements sangd sappsitiyg contgp aBa finalrpnaeggation of 10
qmﬁ?@\fteflgtl (Pl gélsaﬁerg hgﬁlegtg@ an g%ed é&olduﬁﬁtcﬁt%e Qns‘%ﬁct;laaz‘rom Sigma
oAl G STl Thea o 0PN G TiSehUTa PGA methoc

ABigimai Rty Lid). Tae ippatsin GabeerasGaiphratddnising 4-5¢2% His-tie SDS-PAGE gel
CRIRBII It 6 LS Bt FERREPVDF membrane (BioRad Pte Ltd). The
membrane was probed using primary antibody specific for acetylated histone H3 (Upstate
Pte Ltd). The detection antibody, goat anti rabbit antibody conjugated with HRP was used
according to the manufacturing instruction (Pierce Pte Ltd). After removing the detection
antibody from the membrane, an enhanced chemiluminescent substrate for detection of
HRP (Pierce Pte Ltd) was added onto the membrane. After removing the substrate, the
membrane was exposed to an X-ray film (Kodak) for 1 sec — 20 mins. The X-ray film was
developed using the X-ray film processor. The density of each band observed on the
developed film could be qualitatively analyzed 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.

[0477] The results of immuno-blotting assay using acetylated histone H3 antibody are

shown in Table 4 for representative compounds of this invention.
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[0479] These data demonstrate that compounds of this invention inhibit histone
deacetylases, thereby resulting in the accumulation of acetylated histones such as H3.

Measurement of Microsomal stability
[0480] Metabolic stability measurements in the in vifro using liver microsomes aids in the
prediction of the in vivo hepatic clearance and the compound stability towards phase |

biotransformation reactions mediated by P450 isozymes.

[0481] Pooled human liver microsome (HLM was purchased from BD Gentest (BD
BioSciences). The incubations consisted of test compound (5 pM) or control compound
(Verapamil), NADPH-generating system solution A (25 mM NADP", 66 mM glucose-6-
phosphate, 66 mM MgCl. in H,O), NADPH-generating system solution B (40 U/ml
glucose-6-phosphate dehydrogenase in 5 mM sodium citrate) and 1.0 mg/ml microsomal
protein, respectively, in 100 mM potassium phosphate buffer (pH 7.4). Samples were
incubated for 0, 5, 15, 30, 45, 60min.
acetonitrile and 20% DMSO. Samples were subsequently centrifuged at 4°C for 15 min at

Reaction was terminated with ice-cold 80%

2,000 rpm. 100 ulL of the supernatant was transferred to the LC-MS Plate for analysis.
Before quantitative analysis, the compound was tuned in LC/MS machine to get the
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T T Vv T O /G tT1 C1T 9T I4q eSSt uata u OUTIST1T artT© T1Idal
nmuva o nf .+ HEP- S = .?\.-.(Lii\m H hi kb4 ' + >30
—vlrp\fun4 S Ul TS fllvg U.‘l Ul 1T ort ST UTIT >30
eacety ases—therebyfestutttng—n—t accunpi-ationgegf
anat vzl 'Z44AAL In.’ ot n U7>3 A |1\g Nl \ + wa ;39
ACCTYT U STONES S I daS T, o) S UT €ITeEtTt Ul
AN vy .~ 6 o+ N - onNnl— n 1 [ " [T | . >3o
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nmeasurenents in the in vitro using |iver mcrosones
a04R3) iThetmeasupadeidi \Wea br>39f mtnﬁéon the\abgye sepRgynes signifies that the

géo@lﬁfbaﬁ%feto@é}@s tRECIEN ML WR ﬂﬁeﬁdoﬁﬁbhmd (ii’uet 10 WedtAlsoligh aséxplcted to be
I()\Es)ltmr t%g ?n \%onst,ilttugt?oﬁ]\ ang %hus hepp in yte%mg longer MalP A}e and lncregsm‘a exposure

of the compounds.

[0484] The above results demonstrated the compounds of formula (1) were metabolically
stable in human liver microsome assay. Together with the appropriate physicochemical
properties, e.g., molecular weight, logP and high solubility, the above compounds could
exhibit adequate pharmacological exposure and effect to the body when administrated

intravenously or especially orally.

In vivo Pharmacokinetic (PK) studies

[0485] Compound was dissolved in appropriate solution (saline or DMA and Cremaphor
in saline) at 1 mg/mi for intravenous (IV) administration, or in 0.5% methy! cellulose, 0.1%
Tween 80 in water at 5 mg/ml for oral administration. Mice were randomized according to
body weight, grouped three per time point. Mice were administered single IV dose (10
mg/kg) via tail vein, or single oral dose (50 mg/kg) via gavage. At pre-defined time points
(predose, 5 or 10, 30min, 1, 2, 4, 8, and 24h), one group of mice was sacrificed by
overdose CO; and blood samples were collected by cardiac puncture. The blood samples
were centrifuged immediately for 10 min at 3000 rpm to separate plasma, and plasma was
kept frozen at —80 °C until analysis by LC/MS/MS. Before sample analysis, the method




10 [0481] Pool ed human |iver m crosonme (HLM was
purchased from BD Gentest (BD BioSciences). The

wonewrmatisons consi sted of test compound (5 pM POT/SG2006/000217

10

15

20

25

30

control conpound (Verapam' I16)o NADPH gener ati ng system
solution A f(25 nvl NADP+, | ucose- 6- phosphat e,
pERARVRIgEE D for hCLSIMS N&EPHT b% iWRs \@ljdatechios slagelesponse of
Bhé %gﬂﬂét% &?nc@il‘déc QRER- s@n{?)té@ %Kﬁbﬂftﬁfdﬂ ehgdicege l’ﬁh‘é&ia%/ rand inter-day
mM sodi um ci trat m cro ot e
Bt Gty usie” el PP AR AA e hELRRYY PRse- OO
7sa4r)ples%rtpdeesdlf\7mere concenitrBtine dn firiplicddes @erel Brep@6d taﬂfﬁgtermme the

600 Cp}rérﬁ)snod'lwg %@6&@&5%& WhhhBieb G Q;lo gé%(f’ to unextracted

ace onltrlle an ' es were subseguent
c¥nnlasrta geteraine Ae %4601109 qﬁ'%nar of $re FOBYIEp thOR)waf) Eetelfm'ned by
t Jb%g&ﬁ;ﬂi@ét@ 3bA kas Wﬁg?rﬁ @aﬁ Q'Terﬁld totdbtdim&:cbﬁcb/@nd-’b@bﬁloﬁ ef the low

I |y
cBp SRS PABGET SRR ifd st Tl wimaapyged b the ron-
26nfHaBBend0m&eT. bS@WﬁMﬁﬁ@X}ls‘bﬁwﬂaEaQ(Pbmsugm Meainteld View, CA, USA).

CHREE e 4 AP LEBSAPLSS A BB e s

(PREEHK SIBYNM) . % of the conpound remaining (by area)
at each tinme point is calcul ated with respect to time

U 6 B M SRR B4l i SO B o

t thd ArugTin ese isame of hedeyBNAAD petrardeters thatlhelps i predidi@®R)]the efficacy of

T .

LA )t g8 ACHTRRN b i g oenc
19f thegepnppundgat sinilpr #BgtrgRotermy. Phgrmagekinadic ity of gglestgdcgppounds
>3 abid @ weddsRivmiB Fabid 4 baid@,. 108 >30 46 >30 130 >30

[0483] The neasured in vitro t1/2>30 mns for the

above conpounds signifies that the 10 contri bution

t (0BT dSTdbhe &| @apeusentative t plarmacgidnetit dlata tjgompounds were in

T ENILATHG SFiER ﬁﬁ@ﬁd’?%&%ﬁ'eﬁl‘ yvr'}{gdhf%:@e Ml Pl fe

and i ncreased exposure

Compound AUC. 155t (ng.h/ml)
1 1868
8 1836
130 1050

[0488] The data in Table 6 further demonstrated that compounds with high metabolic
stability as shown by representative compounds in Table 5 together with the appropriate
physicochemical properties, e.g., molecular weight, logP, and high solubility, were able to
yield adequate pharmacological exposure and effect in the animal when administrated

orally.

In vivo antineoplastic (or anti-tumor) effect of HDAC inhibiting agents:
[0489] The efficacy of the compounds of the invention can then be determined using in
vivo animal xenograft studies. The animal xenograft model is one of the most commonly

used jn vivo cancer models.
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of the conmpounds. [0484] The above results
denonstrated the conpounds of formula (1) were

worb@Emadiscal |y 15 stable in human |iver m cr oBOmMSG2006/000217
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2[‘1&948%(% v@e?gﬁ\ & ;%ﬁs}rp\%umgwm (bB Sﬂﬁlﬁ%u e@er&ﬂse&&d é’é%r rt\/Vlce’I'g-week of

sacrrfice
onest iissonasngarifonh gt/ mae’) mewex gl Whare wor wigth and l = length

Calfthas aﬁ%@fﬁéeor Kf\z%obbppds Ft@}fm'l eSomptngs 6EHY inf/éiﬁ&d that are

i mmedi ately for tos ar at
dFRop AL e R SIonIGaR o Gl MapmOBE e R g Gp PSP agyed Wit
Lyshide dvib:. Bekytated bistopé ecldtivaliy gdtigle trémtedredrivotgrddp when measured

2 / I . .
COPHE AR TR WA et e e BYERARGE of B nvention
sirg efiicagieuspoierting B pralifrsatiyg dispidgt/disepss s Hettrsr epacer.

aut o-sanpler stability for -15 hours intra-day and

I nter-da bration curve using eight calibrati

AT e dstale.ah e e brarme o assrked oS ipygBh 4F ot to be
tcfd’n@t@uedii & Bhieibng o NessUsr @juivalestsi andt modifidatiatsemaywdeenade without
T%eé)% r az:o de%n@ena%fi cg%o%%uﬁ\ae%or?%%dqﬁ %gd)?t%%n%{?)od éhat such
s@m’la@st erobqgiewrtmrn@atthéthwmweatm on efficiency of the

anal yte. LLOQ was determ ned by wusing triplicate

sanpl es of 1ng/nL and 2ng/niL to obtain accuracy and
precision at the low end. Sanples were anal ysed using

the validated nethod. Data was anal yzed by the non-
conmpartnmental nodel using WnNolin 4.0 software

(Pharsight, Mountain View, CA USA). 10 The nean

val ues for the plasma conpound concentration-tine

profiles were used in nouse PK study. [0486] The PK

par aneter AUC O-1ast providing the information on the
overal | exposure of the drug in vivo is one of the

key PK/ PD paraneters that helps in predicting the

efficacy of 15 an anti-cancer conpound. The hi gher

the AUC value, the better will be the in vivo efficacy

of the conpound at simlar in vitro potency.

Phar macoki neti c data of selected conpounds in Table 5
were shown in Table 6 bel ow
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[ conpounds were in 20 hydrochloric acid salt form

w0 2biglopoosdosed at 50 ny/ kg, p.o.] Conpound AUCECTAER006/000217
(ng.hlm) 1 1868 8 1836 130 % 1950 [0488] The data in
qukql d$M5&Fer dermonstrated that conpounds w th high
met a ability as shown by representative
conpounds in Table 5 together with the appropriate 25
physi copheMeand BitePRFhilga): €. 9., nmol ecul ar weight,
| ogP, and high solubility, were able to yield adequate
phar macol ogi cal exposure and effect in the animl when
adm nistrated orally. In wvo a |neopm%st|c (or

|b|t

anti-tunor) effect of AC agents:

[0489] The efficac O_K co ds o _L e |nvent| on
can then be deternm'ne VI VO anl rral xenogr af t
studi es. The ani mal xe gra is one of the nost

commonly used in vi chbancer m)del s. WD 2007/ 030080
5 PCT/ SG2006/ 000217 161 [ 0Z@ojulanh these studies Fenale
at fhem¢ nude mce (Harlan), 12-14 weeks of age woul d
be 1 npl ant ed subcutaneously in the flank with 5 x 106
cells of HCT116 human colon tunor cells, or with 5 x

106 cel I8 gf aA2opBOndny NBUbs@URE T BdlerotlyDIgrai@| |ad, optfonaliyt Bubstituted
ancer cells. When the

06 t at
J}?ﬁ"lm(i’yg'cgmgr(’(uﬂgr@gﬁoé'Bfgéra 3 Ct he xenograft nude 5

10 m ce woul d be paired-nmatch into various treatment

gr oups. @?‘? R&?ﬁgékeﬂzsﬂ%@4hw? iNpe#rs woul d be

di ssol ve ropriate vehicles and administered to
xenograft nude mce intraperitoneally, intravenously

gr or a|O|F§!Zrid§1/§élédfed; foom e @&uﬂj@ﬁ&stlnﬁl‘tﬂ! MQ&RyU@{IﬁI{(\éQ}I ey hdteroalkyl,
€ 0 us 13 11 13
o%/FlP?'Wi ﬂ?&a& N FYC%S&V ﬁéﬁ ¥a<5kryl i n'tsra Rous R S(O)RR™
15 ad#ﬂ@(Os)N(rRé’c)RBn i nRéﬂlSOalp@ %)BP*r,at eRv1 BURBICO)RThe ddR!IMER'))SO:R™-,
V%Mﬁ@ﬁ%ﬁ@]\)hham éQ1 bhors ﬂ:lﬂa]yQ)e'U fihalP bstituted;
ol ume w

e ca cul ated every second
day or tw ce-a-week of post injection using the

r or mul a:R*MelseRBtell Mo the(gMup<cohbisting BB €, VCalkyl,cdrld &y each of

l.en 116, or A2780, or PC3
tu"ﬁtﬂ?h &)fr\ep%ﬁﬂgpﬁf‘&tt'ﬁfq% 'invention that are tested
20 woul d show si gnl ficant reduction in tunor vol une

relati foegﬁ% Ihe Eac‘m% bE@r&Entdnk I%Fle M?’%’e%&tl?@ﬂ¥ cted from the group

Acetyl a one refative to ve trea cont

greupstigesf: r’fba'@ﬂgéd’ 1BN:s NP2 -Ble: a@@ﬁwu?'ﬁ‘:t"eﬂke”Vhea'kY”y' haloa'ky'
I eidalkei] | hblb@lk I endtdtehiRat ec;ﬁdlb’&tkypomatdﬂ%ypf HetdrScycloalkyl,

Ry e El e
25 S paikoxihetereadipdi nmalkérg/lostes cr idigayloxy, t hi sycloalk@otyi, on a{CE)aIkenyloxy,
noﬁetérgcﬁsalkyloxy, 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 of which may be optionally

30  substituted;

each R* is selected from the group consisting of: H, alkyl, alkenyl, alkynyl,

haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
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construed as limtations. Various equival ents and
nodi fi cati ons may be nmade without 20 departing from

! vention, and PCTIS&2006/000217
under stood that such equival et enbodi nents are part

A TR ' / 006/.000217 ,
ik k) ABILORRIPR T, PR s oty
(15ubshtutedis N N R2-< 311 a6J ZOR4 7YRL 5

Formula I wherein RL is an optionally substituted

[ | ] bstituted
e 0B S 00 B RSty .
- (WRPPIRAIYatk CRRRR2:M)yH <y TEB4RA E%m‘dﬁﬂﬁiﬂéﬂ;arﬁ%ét@?aryl, cycloalkylalkyl,
S h u 54§ : [ .
o iRl Rl ReGiRR IR Atk Ryl opbn 8 s may be optionany
cyUbefiytRény| , cycl oal kyl al kyl , al koxyal kyl ,
R11S(O R13-, RL11S(O) 2R13-, 15 R11C(O) Ng mgg %gﬁis
R11S02N( R1 3 RIIN(R12 O 3. RLIN(R12) S -,
RL1N( Rl(zﬁa(‘:% Bglﬁ( FHePPRIeRlY 3%4%"('%‘3: Fom e FRUR FORISHRG 0Tyl alkenyl,
oplkyoplahdlgalisil theter dalktyk dycldebkyi, &emaiceddiaﬁcyll,ferﬁ,metdw?rgr Sd¢Palkylalkyl,
c i .St , - e . .
ietyrabjeBa T arbFe ot A A5 5o G mpy be optionaly
t Hvbetiwtedior different and are independently sel ected
fromthe group consisting of: H, hal o%eln, IENI - NC2,
-CF3, -OCE3,;al kyl, al kenyl,  al kynyl, haloal kyl,
hal oal keer?y‘?ﬁ R’ Ao égl'sk'g} f“y‘?‘?gi’ é?'%é‘f"{gf?rf‘ s, R FRipfsting of: H, alkyl,
cyattengll kadiypll, Haatiyio chetdroakyky bycloaligt, emefn@yﬁ,\{cgﬁlk&le%l, heteroaryl,
ar 0 , oX .
o fbloali TS ORdhoos DU BIN, AR B RS ey, each of whioh
al RBMBA eptignally sustittasiky, cycl oal kyl oxy,
cycl oal kenyl oxy, heterocycl oal kyl oxy, I

| ,  het )

R T B L ——
al assngnaniog kyagly eachiof ehickaman da lojttnallyesupb it &0,

sul fonyl, al kyl sul fonyl, arylsul fonyl, am nosul fonyl,

am noal kyl , al koxyal ky, - COOH
gach R™ is a bond or is independently selected from the group consisting of:

alkyl, alkenyl, and alkynyl, each of which may be optionally substituted;

each R, R*, R®?, R®, R* and R® is independently selected from the group
consisting of: H, halogen, -CN, -NO,, -CF; -OCF;, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl, arylatkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy,
aryloxy, arylalkyloxy, phenoxy, benzyloxy heteroaryloxy, amino, alkylamino, acylamino,
aminoalkyl, arylamino, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl, alkylsulfonyl,
aminosulfonyl, arylsulfonyl, arylsulfinyl -COOH, -C(O)OR?, -COR?®, -SH, -SR®, -OR® and
acyl, each of which may be optionally substituted; or
R and R* when taken together may form a group of formula =O or =S, and/or
R* and R® when taken together may form a group of formula =O or =S, and/or
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-C(OOR5, -COR5, -SH, -SR6, -OR6 acyl and -NR 7R6,

each of which may be optionally 30 substituted; each
%Qn3| sting of: PCTAIGRY6/000217

al kenyl , al kynyl, hal oal kyl %eteroalkyl cycl oal kyl ,

kSR o O Sty BRI Y A1

het er ocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl and
acyl, eagdehoR?® v CIR? r@)hdéﬁer@@hﬂl)p Qéﬂeété‘d fr%hﬁb{ﬂé' ér‘d&p? Qonsisting of is

each E de endently sel ect d romt he
coTrgelsd h&m {A &OU%ICRW ting, 9fe Hy (halogen, a*l"Wﬁn?'f%e“Y' alkyny!, haloalkyl,
halhabikepyl, Hetdrextiyal dygloalkgly claaditenll, HeesrasyoI6XRY OALIsMCycloalkenyl,

s nABER B RIlan B, Ry, ey, Detesappfetiy, grvakeny,
acgwploaléﬂbﬂer@ﬁlkvuw|h@t¢rqm90aﬂe/lf@mr¢aﬂfyhl heterognylisterdalkyk darylheteroalkyl,

eaglardz9, |ﬁydr&@§l§|ﬁnd%mﬂqy Sa@!oﬁféll@d fél%%rgle %?@Hﬂoxy alkynyloxy,

consa & g& al keny
haY§8pIkY ko vh eP%tP'i?ﬁYq{‘ﬁ{kyloéXfcl %ﬂP’F&&I a"H@'N‘?’@cy@P’@&awxy amino,
arajkylantied,er emmphlkylcy akbparhiky,| abi’sljdmlno phenoxy, benzyloxy, COOH,

hegll%'x9&¥t9c1$9@| Ja‘l)( %iﬁgéarbo%&yl saLJI Xy(]j n apﬁy{?uﬁogglr yI Ism(fggl arylsulfonyl,
eaﬁmswy}aﬁmm&ulfog\yh 88k Qéﬁﬁ@hﬁhw efevhiahtreal tfefmtmmeﬂi& substituted,
grepuR3® SRITA %ér’ﬂﬁak@rﬁ togﬂhe@{niﬁ){he nltra?ré a.%h&ﬁ '&thlcﬁh%y Pﬁé;ﬁttached form

haloalk%tl @§$ et eroc oa
ard CPURAIK s gﬂted hefs eqysla?'kx} EEﬂ“RfyI
het er ocycl oal kyl al kyl, aryl al kyl, heteroarylalkyl and

acyl , be o tlonaII ubstituted;

each Rl?:Eg %)JI?SY%J %]m t rou 'fv] s%c g%@ edae"r% %E"CH" Ca-Ce
gradiyeneo ris G |q11@nm|ﬁnq-| Oa-pkyalkynylgt)e alJedhy kyclaatigl, unsubstituted or
a'éﬁ]éﬁh(uted agih ofE M ivole @Ustr%nﬁpwd@%%ﬁ(t é/s uhsdibd Lﬂo%j 'the group

each iis a bond or 1s 1ndependently selected fro
tH@"ﬂﬁ@gﬁfgbﬁSP@W1ng of: alkyl, alkenyl, and aIkynyI

each of which nay be optionally substltuted; 25 each

R20, R2 . dent | -

sel ect eéﬁ ’frf%ﬁc{%%e%ﬁspmg%)gﬂgﬁ gf' F’ﬁ|§°t8$F th%%rloﬁ%‘é?ﬂs'smg of 0, 1,
-@N3anddp, - CF3, -OCF3, al kyl, alkenyl, alkynyl,

hanaIkyI haloalkenyl haloalkynyl heteroalkyl

cyc g , oal kenyl , heteroc cIoaIkI

&Y 8P y%FSQP' rRpeeptag! Pm“H@F@F Wetpgrneot. cycloalkylalkyl
heterocycloalkylalkyl aryl al kyl, heteroaryl al kyl ,
arylalkgp

Ik {
hét er ocy cloo: oﬁxqc%’wfo Imoan\i3 i @%g@e&%ép%p%ét[ogpoo‘;pky|
arylheteroalkyl hydr oxy, hydroxyalkyl al koxy,

a|3koxya|Al<66mpouﬁ<§ 5&?6)’0% th clafth KQTEQ&EFJ rpffél-lC'H=CH-, and is attached at
al kenyl oxy, al kynyl oxy cycl oa koxy,

héPgp %W%V%alkyloxy aryl oxy, arylalkyloxy, phenoxy,
benzyl oxy heteroaryl oxy, am no, al kylam no, acyl am no,

I Kk
iyt ant pomaBt G0 Son At T Ry
an1nosu|fony| arylsulfonyl aryl sul finyl -000H,

- §( 0) ORR, confpblivy oné otiims PRP4 @ﬁéjrem%arﬁio\yl- . each of
whi ch nmay be optlonally su stltute

6. A compound according to any one of claims 1 to 5 wherein R* = H.



R20 and R21 when taken together may form a group of
formula =0 or =S, and/or R22 and R23 when taken

woaoetsersomey forma group of formula =0 or =SpCcasdlac/000217
WD 2007/ 030080 164 PCT/ SG2006/1090217 R24 and R25 when

cath RooR BHERHEY e RGLLENGBRE HoEs CBLLT B HE of mnto s
gr @uiptegensiestadrignuthe igeoup sehsixting df d, nom&ahel 4gr oup
consi sting of: H, halogen, alkyl, alkenyl, alkynyl,
hal oal kyl, 5 hal oal kenyl , heteroal kyl, cycloalkyl
cy®l oal k@ ﬁWPOWQtaé?QS@iW}/Q)%{IYWP of plaifmsr biey/c¥Rieir &heygum of men+o is
sarybss.heteroaryl, cycloal kyl al kyl, ,
het erocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl ,
aryl al kenyl, cycl oal kyl het er oal kyl ,
he9 er ocyA lcompdupk eet@ting ltd why, orectferaias ith 8tvareozih RY lis, selected from
rd hydroxy, hydr oxyal kyl , al koxy,
%ng&ﬁééﬂ {;of xyary al kenyl oxy, al kynyl oxy,
cycl oal kyi k¥R Riot- EROByeI oal kyl oxy, aryl oxy,
10 aryl al kyl oxycRAa#8 - QRIRFOXY, am no, 10 al kyl am no,
am noal kyl , g{%ﬁ] %26 aryl am no, phenoxy, benzyl oxy,
CoOH, al kox fi Rat kyl am nocar bonyl, sul fonyl,
al kyl sul fondeRz‘%RleyCRﬁfRP) NRFERZar yI sul fonyl
aryl sul finyl 2 h$2 »r@RR, and acyl, each of
whi ch nmay be( Ra[rﬂza @i‘i?swubstltﬁt ed, or R26 and R27
when t aken t@(ﬁg%Fhér(CW MANRERA: t rogen atom to which
15they are attached form an optionally substituted

o1 B cORGPEroRy BrSBage Sni eIpRsAS 1R BB gselected fom

aI thg lgerup ,coS3stiGs ofal kenyl ene, C3-C6 aI kynyl ene, C3-C6

cycl oal kyl cL,l_-p t whed or  substituted with one or
nore substit ent s aﬁ_endent ly selected fromthe
group consir@R’ rﬁg)UNR T4 alkyl; 20 m n and o are

201 ntegers ind ﬂﬁ:pNhgﬁRgel ected from the group

consi sting of., Q. ok, or a pharmaceutically
acceptable § R Ror %ﬁﬁd@ﬂ% 'eof . 25 2. A conpound

of claim1l \Mmz%ﬂzhg CR*R2tNREERED at ring position 5 or
6. 3. A conpgﬁga ?(ieﬁfzgha%q\g&z@Rﬁj aim1l or 2 wherein Z

is -CH=CH 25 ring position 5. 30 4.
A conpound o@CF"arﬂ/ JNRIRS | to 3 wherein R3 = H.

255. A corrpou R@‘TRQ QMRapé)zq«ﬁquig?al n 1 to 4 wherein X
and Y = H. Q ording to any one of
clains | r)éigﬁg% ?ﬂ?»ﬁ%‘; 9007/ 030080

PCT/ SGZOOG/ @@11;?201??1) (CR*R?®)-(CR*'R%)-NR?*®R?,

11 A compound according to any one of claims 1 to 9 wherein the compound has
30 the formula:



165 7. A conpound according to any one of clainms 1 to
6 wherein the sumof mn+o is an integer selected

wonremoBenso gr oup consi sting of 1, 2, 3 and 4PC®SG2006/000217

10

15

20

conmpound according to any one o? claims 1 to 7 wherein

the sumof mtn+o is 5 2 or 3. 9.4A conpound accordi ng
to any one of cIa|rrslt08v\,here R1"Y's sel ected

from the group consi st 6 RR7 ; -(C
R20 R21)2-NR 2 10 - RéRzéRz é R27:0-R* N R2 6 R27
<R21

; -(CR24 R5 )2-NR 2 )-(C R22 R23 )-NR 26
R27; (CR20R21)(CR2]4’4'Q2 N2I?26R2f7 and -(C R22 R23)-(C
R24 R25 )- NR26R27 5,40, A conpound according to any
one of clainms 1 to wherein R1L is selected from the
group consisting of: -( RY R21) 3- NR26R27; - (C R22
R23 )3-NR 26R27 ; 2B%%( R25) 3- NR26R27; - (C R20
R21) 2- (C R22 R23)-NR26R27; -(C R20 R21)2-(C

R24R25) NR26R27; -(C R20 R21)-(C R22 R23 )2- NR26R27;

(13, R22 PRgc;)mao%né gc%@%@y onny?cqgi%g "1 t%% or(19 W%Zereln the compound

j-(C
Rz’@?eﬁﬁf?@)“%cmmzs)z NR26R27; and - (CR20
R21) - (CR22R23) - ( CR24R25) - N 6R27011 A n‘pound

according to any one of cl § & erein t he
conpound has 30 the_ f 074 030080 166
PCT/ SG2006/ 000217 5’(2 Z 30 ‘IRﬁ 5s 720 -R4
R% N \Y
22
R21 R
R24 R23
R25 /N\RZG
R27
13. A compound according to any one of claims 1 to 12 wherein R and R?' are

independently selected from the group consisting of H, alkyl, alkenyl and alkynyl.

14. A compound according to any one of claims 1 to 13 wherein R?® and R?' are
independently selected from the group consisting of H and alkyl,

15. A compound according to any one of claims 1 to 14 wherein R% and R?' are H.

16. A compound according to any one of claims 1 to 15 wherein R and R% are
independently selected from the group consisting of H, alkyl, alkenyl and alkynyl.

17. A compound according to any one of claims 1 to 16 wherein R? and R? are
independently selected from the group consisting of H and alkyl.

18. A compound according to any one of claims 1 to 17 wherein R? and R® are
methyl.



R20 N Y R22 R21 R23 R26/NR27 12. A conpound

according to any one of clains 1 to 8 or 10 wherein
woOher7oemsound has the formula: X OR3 N R2Pe€fRG3W61000217

756 Z0-R4 RRONY R R2 R4 R23 R25/NR26 5

R27, 13. nd a cordln clai ms_4, 25
(o iher & ORDOPeoRBELD &Y ohfoh BHiTlnT 1) 18 HRIAT ™ and R ere
f ringependenyy selpcteding the grourofonbistingl of il alkysu aKiamyll andradkyny!.
alkynyl 10 14. A conpound according to any one of

cl ai ms to 13 wherein R20 and R21 are independenfly
setlect ed‘\ CPBRUHEACSPTEINE e G088 iohglatts HtaAd wiergy R*and R™ are

5 A in@sriendunty 8616Q&dlird1d tHeOgradycomBietingfof 6ll adidmyll to 14
wherein R20 and R21 are H. 15 16. A conpound
according to any one of clainms 1 to 15 wherein R22 and
R231. ar e A coneped desurding ®eing obe df dairosn th20 ghaeip R* and R% are H.
consi sting of H, alkyl, alkenyl and al kynyl . 17 A
aggfound according to any one of clainms 1 to a7
ei n iRe9MeetdreEgording 10 jiapy epe b elaimsy! i‘é%(‘f"{"‘é@'f\‘ RGrand R* are

10 t higdependantl ¢ o616¢ted frovg tif grblipeshsitigy/df: H 240yl SikefyICARROU Blﬂoxyalkyl

acc%r%ung to any one of claims 1 to 17 wherein R22 and
RAEYAE methyl . WD 2007/ 030080 167 PCT/ SG2006/ 000217
19. A conpound according to any one of clains | to 18

whgy ei n B%ém@tﬂﬁ%d%@orﬂfnﬁ tﬁaﬂ)?%ﬂee'a}d@lgﬂ gl%llr{(ﬁm%nd R? are

the group consistin and
2dnd%&ee‘€ﬁvﬂbaﬂact%féw H?erﬂjomacoaﬁlyﬂr@rvé bealkdl HdmeYl1L to 19
15mhere|n R24 and R25 are 5 |ndependently sel ected from
3, 9r ou consi t|n ol
for iy UBPRG SHAIBP R RS o1 mag s GRHTERA g R are
RZEinJleedthly selected from the group consisting of H, methyl, ethyl, isopropyl, propyl,
butyl, isobutyl, pentyl, hexyl, heptyl, acetyl and 2-methoxy-ethyl.

20 25, A compound according to any one of claims 1 to 8 wherein R' is a
heterocycloalkyl group which may optionally be substituted.

26. A compound according to any one of claims 1 to 8 wherein R' is a group of
formula:
25
H H

| |
S LI P U N

H

N / e
?(\/Y o L v N N



22. A conpound according to any one of clains 1 to 21

wherein R26 and R27 are 10 i ndependently sel ected
wonremBonso gr oup consi sting of: H, al kyl, al kenptT/5G2006/000217

al kynyl, al koxyal kyl, and acyf® 23. A conpound

according to _any one of clains 1 to 22 wherein R26 and

R27 are independently selected fromthe group

consi sting of )H—al kyl and acyl. 15 24. A conpound
accordi ng to/any one ofgngggz/l?Lo 23 _Wwher ei 6 4anhd N//’
R2 i end tly?'L'eI d Trqnaf't hewgr D

consgi st of ™M nethyl; ethyl, is¢propyl, propyl,
butyl, isobutyl| pentyl, hexyl, hegtyl, acetyl and
2-met hoxy-ethyll 20 25. A conpound according to any
one of clains 1 to 8 wherein RL is a heterocycl oal kyl
group which may optionally be substituted. 26. A
compound acgording to ne of cl aj

Rl _is a group of fornpla: Q5 NHZ A\ N~ N* -,

W€ / 6/ 900217 _1 NN)JH HNH NH
NH CINH ON N gamo 07/ 0300 G&2006/ 0

169 NH ~/ ~NH \/ " OH " "jam N 5 27. A conpound

: o) . . .
according to any one of clainms 1 to 8 wherein R is
sel ected, from

SRR
?{\/“W BN Nw
N

‘}Z’L,/\/N\ jlay/\/N



t he group consisting of: WO 2007/030080

PCT/ SG2006/ 000217 170 HHNH2 I I HY NNNH 5N
w@a&oo7Asesnpound according to any one of cl ai nEPCTISG2@6/000217

wherein Rl is a group of 10 fi&rnmula: NH2 29. A

conmpound according to any one of clains 1 to 8 wherein

Rl is a group of fornula: 5 30 A conpound

according to any one of clai to 8 wherein Rl

group off formula: W 2007/03Q080 PCT/ SG2006/ 000217

171 H . A compound accor di to any one of cl ai

to 8 whereifn RL is a group of fQrnmula: H 5 32. A

conmpound adcording to any one of |clainms 1 to 8 whereiln

Rl% | of fornuﬁqg 33N<A conpound rdj
clains 1 tb/giahgférﬁlRl is act

to"any one of oup of
formula: 15 34 A conpound accordi ngi{to any one of
claims | to 8 erein RL is a group of fornula: N

3 4

}{\/”\ 2N "~ NN

%,

TN
A NN

E/\/Y “EL(\/Y %\/Y

27. A compound according to any one of claims 1 to 8 wherein R' is selected from

5

the group consisting of:



35. A conpound according to any one of clains | to 8
wherein RL is a group of 20 formula: .WD 2007/030080

wWeCH78@a806/ 000217 172 NH 36. A conpound accecuisugossm00217

10

15

any one of clainms 1 to 8 wheré&n Rl is a group of
formula: 5 37. A conpound according to any one of
claims 1 to 36 wherein R2 is selfected from the gr ogyp
consi sting of H, alkyl, cycloaldyl, het er oal kyl ,

al al kKey| aIkoﬁyg#kx;{aﬁﬂ\\gycloaﬁ%rkakg%L/N
eateng?\mﬁfih may be unstbstifuted or substituted. 15\\“///
38. A conpound according to any one of clains 1 to 37
wherein R2 is selected from the group consisting of:

H, nmethyl; ethoxynmethyl; [Bicylco[2. 2.1]2-ylnethyl;
Adamant an- 2-] yl net hyl ; 2-nmet hansul f gnyl - et hyl ;
2f§é2&£§LiLguro-et yl; propyl; 2-% di net h KégggfiLiN//

I SPr opys” 3, 3 riflohgﬂ- opyt’ utyI;%%‘o 7N

3, 3-di net hyl - bulyl ; butf'?gﬁtTfytu;PE-yny; 15 pentyl;
2,4,4-trinmethyl {pentyl; Bicyclo[2.2.1] hept-5-en-2y1l;

hexyl ; hex-3-enyl; octyl; non-3- enyl; non-6-enyl;

2- met hoxy- nonyl , 2-phenyl -cycl opropyl; cycl ohexyl;

(CH3) 3CCH2CONH( CH2) 2-; (CH3)3 H( CH2) 2-;
(CH3)3

wherein optional substituént is selected from
group consi sying of: hal ogen, =S, -CN, -NO, -

OCF3, 'al kyk, al kenyl, al kynyl, Ral oal kyl,

- 3

hal o enyl ,NQal oalkynyl, heteroalkyl, cycl oal NH
cyetoal |, erocycl ngM%LODﬁuerocyclo 'ﬁ%ﬁb?>///
aryb, heteroaryl, hydroggl hy xyal kyl, al kgxy,

al koxyal kyl , al koxyaryl, al koxyheteroaryl, al kenyl oxy,
al kynyl oxy, cycl oal kyl oxy, WO 2007/ 030080

PCT/ S&006/ Q00217 - 173 cycl oal kenyl oxy,
het gro al ky|oxy, heterocycl oal kenyl oxy, aryl oxy,
he y 7 aryl al kyl, heteroaryl al kyl,

aryl al kyl oxy, -am no, alkylam no, acyl ani no,

am noal kyl, arylam no, sulfonyl, alkylsulfonyl,

arggl sul fBYhpouRd 3ESTHihG @ ¥hy oRdioneRiInkeyl to 8l WmxsialRiyis a group of
-CO0H, -COR5, -C(OOR5, -SH, -SR5, -CRfiand acyl. 5

4dormHiz compound of claim 1 wherein the compound is

sel ected from conpounds, t hej. NHphar naceutical |y
acceptable salts, selectgdi??Bthﬁe group consi sting

of )

3,

29. A compound according to any one of claims 1 to 8 wherein R' is a group of

formula:
H

|
AN

30 A compound according to any one of claims 1 to 8 wherein R' is a group of

formula:



H 3-[1-(3-D net hyl am i no- 2, 2- di net hyl - propyl ) - 2-
(2, 2-di nmet hyl - propyl ) - 1H benzoi m dazol -5-yl ] - N

woypdirasgosacr yl am de \ N PCT/SG2006/000217

10

15

20

3-[1- (3- Di net hyl am no- 2, 2-di n¥t hyl - propyl )-2- ~ H

I sopropyl -1 H benzoi m dazol -5-yl]-N-hydroxy- ND ci~~_
acrylamde / 3-[2-Butyl-1 -(3-¢ i nethylam
ino-2,2-dimethyl- N "ON N propyl)-1
I—I—benzoimdazoI-S-yl]WN acr mde \N\ iNH
3-[ 1- (3- Di net hyl am no<, 2- di thmy| )-2-(2-

.~ <1 NI nethylsulfanyl-ethyl)-1

H benzoi m dazol -5-yl ] - N hydr oxy-acryl am de

HYB- [ 1- a3soRipg¥Bihd ¥ecaRaing @ ahy2oridi sTedldink -1ptoop Wingredr R is a group of
et hoxynmet hyl -1 H benzoi m dazol -5-yl]-N-

h{Rﬂ'F‘H‘%'y- acrylamde / 3-[1 -(3-Dinethylam

i no-2, 2-di met hyl -propyl)-2- -( #J \ \ NH

i sobutyl - 1H benzoi m dazol - 5-yl ] {N- hydr oxy-

H benzoi m dazol - 5-yl ] droxyn N .,, acrylam de WO
2007/ 030080 PCT/ S@OOEWl? 1-(2-Di et hyl am
i no-ethyl)-2-isobutyl-1"H - N OH

benzoi m dazol - 5-yl ] - N-hydroxy-acrylpm de r N

32. A compound according to any one of claims 1 to 8 wherein R' is a group of
formula:
N/
N
33. A compound according to any one of claims 1 to 8 wherein R' is a group of
formula:
N
TN
34 A compound according to any one of claims 1 to 8 wherein R' is a group of
formula:
N N/
r'f\></ .
35. A compound according to any one of claims 1 to 8 wherein R' is a group of
formula:



3-[2-Butyl -1-(2-diethylamino-ethyl)-1 H SCH
benzoi m dazol - 5-yl ] - N-hydroxy-acrylam de N

‘WG2p@/0Baise 3- ynyl - 1- ( 3-di met hyl am i no- 2, 2- di m ePOYIS62606/000217

10

15

20

SCH propyl ) - 1H benzoi m dazol - 52yl ] - N hydr oxy-
acryl am de /oH 3-[2-But - 3-enyl -
-(3-dinmethylam no-2,2- OH
di met hyl - propyl ) - 1H benzoi m [ -5-yl]-N
hydr oxy-acryl am de |
3-[2-But-3-enyl -1-(2-di ethyl ampho-ethyl)-1 H NN a ~
~\, /OH N benzoi m dazol -5-yl] -
3-[2-But-3-ynyl - 1- (2-di et hyl am no-
/"\ | OH benzoi m dazol -5-yl]-N-hydr
rNCI—|3-[1-(3-DirrethyIanﬁgy 2- di-N8t hyl - propyl ) - 2-

F-1- (3,3,3-trifluoro-proefyl)

H benzoi m dazol -5-yl]-N F \H I hydroxy-acryl am de WO

2007/ 030080 PCT/ S&2006/ 000217 175 HN O

33k1- (ZAE%&ﬁMh@%&?dlﬁd by by énd &k daifst1 td & Uersin R 1*5 a group of
,N o opyl)-1 H benzoi m dazol -5-yl]-N-hydroxy F NI

aé‘?rm“ m de HN~OH 3-[1 -(2-Diethylami

no-et hyl)-2-ethoxymethyl -1 H
benzoi m dazol -5-yl]-N-hydro
3-[1-(3-Di net hyl am i no- 2, 2- di
nmet hyl - | H benzoi m dazol -5-yl ] -

droxy-acrylamde N
thyl)-1 H N~ ~
xy-acrylam de NN

crylamde .N "ON
| -propyl)-2 j I \ o
hydr oxy- ~~ acryl am de

37. A compound according to any one of claims 1 to 36 wherein R? is selected from
the group consisting of H, alkyl, cycloalkyl, heteroalkyl, alkenyl, alkynyl, alkoxyalkyl and
cycloalkylalky! each of which may be unsubstituted or substituted.

38. A compound according to any one of claims 1 to 37 wherein R? is selected from
the group consisting of: H; methyl; ethoxymethyl; [Bicylco[2.2.1]2-ylmethyl; Adamantan-2-
ylmethyl; 2-methansulfanyl-ethyl;  2,2,2-triflouro-ethyl;  propyl; 2-2-dimethyl-propyl;
isopropyl; 3,3,3-triflouro-propyl; butyl; isobutyl; 3,3-dimethyl-butyl; but-3-enyl; but-3-yny;
pentyl; 2,4,4-trimethyl-pentyl; Bicyclo[2.2.1]hept-6-en-2yl; hexyl; hex-3-enyl; octyl; non-3-
enyl; non-6-enyl; 2-methoxy-nonyl, 2-phenyl-cyclopropyl; cyclohexyl;
(CH3);CCH,CONH(CH_)2~; (CH3)3CCONH(CHz)2-; (CH3);CCONH(CH,)- and
CHj3(CH;).CONH(CH,)-~.

39. A compound according to any one of claims 1 to 34 wherein the optional
substituent is selected from the group consisting of: halogen, =0, =S, -CN, -NO,, -CF3, -
OCFs3, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy,



3-[1-(2-Di ethyl am no-ethyl)-2-(2,2-dinmethyl = NH CH

propyl) - 1H benzoi m dazol - 5-yl ] - N- hydroxy- acryl am de
wOlZo@@M3dsbly dr oxy- 3-[ 1- ( 3-i sopropyl am no- pr opyI PER/SG2006/000217

(3,3,3-trifluoro-propyl)- 1l—|-b7én20|mdazol 5-yl]- N

acrylamide F F NH 3%((2)(

n@ymlke‘gylgﬁw )Hetftoc:gclq Mbpﬁe%qyclﬂgker]yloxy, aryloxy, heteroaryloxy,

eta dn%n 1 e t3edaadIKg, d@iﬂélky&xyl ]-aiVinoy dasmymma—l aaglanyiinam ahsinoalky!,

j aryr!ﬁnaB |?6I%p¥qlbgﬂyg}ﬂﬁqpnéll ngfon Ih%Rer)sal Xlz Waﬁ@yl alkoxyalky,

acCQOHMCGERWT(Q0DRY, 63008R’, mm%s@aa%/ 000217 176
s 3-[1-(2- D||sopropyl anmi no- et hyl) - 2-i sobut yl - 1 H-
benzoi m dazol - 5-yl ] - N- hydr oxy- acryl am de
34p1- (3The ﬁéWﬁwrﬁmfﬁ@JrQ 12Nfaﬁr%#r?yq=°an°am/ 19 Seéect%d fr°rm compounds,
hexd ?Teﬁrbﬁbnﬂacbbtté@lw&b@t&ﬂ& Sdits Dseydcledfroiy He @raum consisting of
acryl am de
3[1(3 Di net hyl ami no- 2, 2- di net hyl - propyl ) - [

4 tri rret\hw - pent yl) - 134# b%amtnwmmmwwtpw -PrPY!)-2-

3 [2_ exyl - 1- (3 di met ﬁ2%d|methyl Erogyl )-1H- b([a)rcl)zo\lmlgjowyl]N
di | - propyl ) - 1H benzoi ﬁi’ﬂﬁ’%@cfﬂa@'ﬁ? N\

hy xy-acrylam de 3-[2-Bicyclo[2.2.1 ]
het5en2y|1(3-~

3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
H H\)‘\ isopropyl-1H-benzoimidazol-5-yl]-N-hydroxy-

acrylamide
L\_<N N I /OH 3-[2-Butyl-1-(3-dimethylamino-2,2-dimethyl-
:@A)L” propyl)-1H-benzoimidazol-5-yl]-N-hydroxy-
i acrylamide
\N/
/
3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-(2-
//I\/]/ methylsulfanyl-ethyl)-1H-benzoimidazol-5-yl}-N-
%// hydroxy-acrylamide
.

3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-

\—°\ (,?D/\/J\ ethoxymethyl-1H-benzoimidazol-5-yl]-N-
% hydroxy-acrylamide

“ 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
—<—é l \; o isobutyl-1H-benzoimidazol-5-yl]-N-hydroxy-

{ /L acrylamide



di met hyl am no- 2, 2- di nmet hyl - propyl )-1H N benzoim
i dazol -5-yl ] -N hydroxy-acryl am de

waGa-2paz/03@shi et hyl am no- et hyl ) - 2- hex- 3-enyl - 1 H PCT/SG2006/000217
benzoi m dazol - 5-yl ] - N hydr oxy7acrylam de \ ~ OH
3-[1-(2- Dlsopropylamno ethyl)-2 hex- 3-e -1 H
benzoi ni dagolf- 5.y ]- N hydrHi;(Q-@GﬁfW'WQjéthV%ZT'SDbUW' 1H-
Sﬁ%mfi\e)‘? 1-(2-i sopraaﬁydnammwtmw&o@ ddrylamide
benzop azol -5-yl]-N hydroxy-acrylam de H WO
2007/ 830080 PCT/ SG2006/ 000217 177

3-[ 2-kex-3-enyl - 1- (3-i sopropyl am no-propyl)-1 H N - |
| H benzoi m dazol - 5-yl ] - N-hydr oxy-acryl am de
(2-

3-[1-(2-Et hyI ard no- et hyl) -2shex- 3- 61 o-dthi)-H-
benzoi P - N-hydr% B ac'f' P Biylaniio-dinf)-
3-[ I2- thyI ahi no- et hy|t;enzoummml51ylw hydroxy-acrylamide
benzoi zol -5-yi]-N hydroxy-acryl am de

N- Hydr oxy-3-[ 1- ( 3- |sopropyl anm no-propyl)-2 ,"
(2//474 tri rret hyl - pentyl)-1 H benzoi m dazol -5-yl] -
acryl’am de

3_12 (2, 2- D| met Hy! - pr opy| ) 3-R-B@-3ewbi-Ghyimatiyieinon: Zdimgthyl-
\Q?ﬁﬁ ) 1Mbenzoi m ﬁaﬁﬂ)'-’rl-ﬁb%zbhﬂ\bd%m A N=hytoxy-

acryl a 3-[1-(2-Diisopr opgll am
i no-eth 2(333tr|flu 2Migf opyl ) - 1
H-benzo' i ¢azol - 5-yl]-N hydroxy- acryl am de
\ f 3-[2-But-3-enyl-1-(3-dimethylamino-2,2-
X o
\—\—\%D/\)L” dimethyl-propyl)-1H-benzoimidazol-5-yl]-N-
[ hydroxy-acrylamide
>T\ /N/
3-[2-But-3-enyl-1-(2-diethylamino-ethyl)-1H-

\ N S /U\ oH ]
4 :©/\/ M benzoimidazol-5-yi]-N-hydroxy-acrylamide
{

[
3-[2-But-3-ynyl-1-(2-diethylamino-ethyl)-1H-

= N \ J\ P .
——\_\/ﬂ M benzoimidazol-5-yl]-N-hydroxy-acrylamide

3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-

W (3,3, 3-trifluoro-propyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamide

z/\z

/\



1r F F N Hydroxy-3-[2-isobutyi-1-(2-isopropyl am no-
~/ \ I H ethyl)-1H benzoi m dazol -5-yi]-acryl am de
wG2p@/03@s2- Di net hyl - propyl ) - 1- (2-et hyl am i no ~ peTsiGRool000217
et hyl ) - 1H benzoi m dazol - 5-yl 10N\ hydr oxy- acryl am de
~NN WO 2007/ 030080 PCT/ SG2006/ 000217 178

3-[ 1- (2- Et hyl amwiho- et hy| B-[22-Disthviaminorethy!)-2-(3,3,p-tiflupro-
b&iﬂ{)& '] - N-hydrgspyna ﬂtwn%mnmazol@wubﬂwhydmy
3-F1-(Z- opropyl am i no-eth (2,

trlrrethyl-pentyl) 1I—|-benf6'|'y”H 5y|] N- IN N

hydr omcryl amde -/N,

N- Hyd [1-(2-isopropyl am no-ethyl)-2- IH

(244tr|nethlmpentyl) 2@l n-2-ef okymethyl-1H-

a>royl am de 3-[1-(2-Ethy Ia]3 [""(EWWIJRH b ymemy
S, 4-tri rrethW?Q'mldﬂ’FO' Spll¥-Pydroxy-acrylamide
-5-yl']-N-hydroxy- NH H/ " acrylam de

~ pentyl)-1 H- benzoi ni dazol -5-yi]- N-hi/d’roxy- N HNCH

acryl amee 3-[1-(2-Di et hyl am no-ethyl)-2-propyl -1 H

benzoi m i dagol - 5-yl]-N- hy&-bﬂﬁ-mmewvlamﬂfﬁe?Z ~dimethyl-propyl)-2-

3~[<;2ﬁ>ﬁ\j\( 2- di i sopr opy},adf i@ sdn2¥iidadoltd-yil-N-hydroxy-

/" acrylamide

g

f 3-[1-(2-Diethylamino-ethyl)-2-(2,2-dimethy!-
N Y
>£</ D/\/U\NH\W propyl)-1H-benzoimidazol-5-yl]-N-hydroxy-

( acrylamide
=
N N-Hydroxy-3-[1-(3-isopropylamino-propyl)-2-
— (3,3,3-trifluoro-propyl)-1 H-benzoimidazol-5-yl]-
N acrylamide

i 3-[2-(2,2-Dimethyl-propyl)-1-(2-isopropylamino-
% ~ /\/U\NH . .
a | ethyl)-1H-benzoimidazol-5-yl]-N-hydroxy-
\ > oH
/ acrylamide
/\/ﬁ\ 3-[1-(2-Diisopropylamino-ethyl)-2-(2,2-dimethyl-
N
w I > I propyl)-1H-benzoimidazol-5-yl}-N-hydroxy-
/ oH
[N acrylamide



\ | benzoi m dazol -5-yl]-N hydroxy-acrylam de N NH
th;lgmggil;l . (3; [ 2|— Bgty: ]1N$ ﬁ gt hyl am ng- et hzl )-1H N, NH
oasdazol - 5-yl ] - roxy-acrylam de HO
2007/ 030080 PCT/ S&2006/ %0021%76 17% H ponsGIsT
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et hyl }<1 H benzoi m dazol -5-yl)-N hydroxy- acryl am de

3-(1-{2F[(2-Ethyl -butyl)-nethyl-amno]-ethyl}-1 H N\
~, ONA4~.1 H benzoi m dazol -5-yl)- N hydroxy-acryl am de
V\DHJ&? //030080 PCT/ S&006/ 000217 191

(&) (1-(2-(bis(3,3-dimethyl butyl)am no)ethyl)-zz~
OH /] | H-benzp[ d] i mi dazofE)BityidjoxNaHy-dt-pierathyipiperidics-y)-
\ (E j-gobut yl a L o

benz6[ ] i m dazol 45-yI ) - Nh%?g‘@g@%qﬂ& #’fawam'de

, 3-Dimethyl -butylamino)-ethyl]-1 H N\ NOH
be/uz‘\ﬁrridazol-5-y|}-N—hydroxy-acryI amde </ | HN HN

\\\

| °l\ (E)-N-hydroxy-3-(1-(1-(3-phenylpropyl)piperidin-
</N :@N v > 3-yl)-1H-benzo[d]imidazol-5-yl)acrylamide
N
i (E)-N-hydroxy-3-(1-(1-(3-phenylpropyl)pyrrolidin-
OH
{’q D/\)Lﬁ/ 3-y1)-1H-benzo[d]imidazol-5-yl)acrylamide
N

i 3-{1-[1-(3,3-Dimethyl-buty!)-pyrrolidin-3-yl]-1H-
%D/\)L\”/ > benzoimidazol-5-yl}-N-hydroxy-acrylamide
N



N- Hydr oxy- 3- {1-[ 2- (net hyl - pent - 4-enyi -am i no) OH <~ H'

ethyl]-1 H benzoi m dazol -5-yl}-acrylamde /N1 3-(1

wo{2e7j03@s8- Di et hyl - but yl ) - propyl -am no] - \ ' OPICT/SG2006/000217

ethyl }-1 H benzoi m dazol - 5-yl1g? N- hydr oxy- acryl am de N

WD 2007/ 030080 PCT/ S&006/ 000217 192

3- [ 1- (3- Di net hylflam i no- 2, AE¥Btethidietipiaspne)pthe)-1H- H O

et hyl f A H-penzoi iga -hydroxyacrylamide

| ami d8 N~ 3- %é#@g[@]hm 2Wlljlk-r3111=3|>bt'\lhy}i-bl)J/ty am

]-2- "~ sOH N propyl

Hb nzoi m dazol - 5-yl } - N-hydr oxy- acryl am de HN HN

3-[IN[2-(3,3-Dinmet hyl -butylamino)-ethyl]-2-(2,2- N

di methyl - propyl)-1 H benzoi m dazol -5-yl]-N- N

hgd/ y-acrylam de HN 3-[1-{2-[B
3/3-dinethyl-butyl)-amino]-ethyl}-2- N O ~ off

2— -di met hyl - pr opy ) 1H- b@. @Lojgladabatlyl-)E (yld]etH\HanhhdZethyl)
_hydro ac %énZOImlgEZOPX YRS )EyOX?%ry'am'de

i no) - et hyTy - N HH
benzoi m dagal -5-yl }- N-hydr oxy-acryl am de
I
i (E)-3-(1-(1-butylpiperidin-3-yl)-1H-
N X NH benzo[d]imidazol-5-y1)-N-hydroxyacrylamide

il (E)-N-hydroxy-3-(1-(1-(pent-4-enyl)piperidin-3-
//N X NH yl)-1H-benzo[d]imidazol-5-yl)acrylamide
4 )
i (E)-3-(1-(1-(3,3-dimethylbutyl)piperidin-4-yl)-1H-
OH
</N j@/\/u\ﬂ/ benzo[d]imidazol-5-yl)-N-hydroxyacrylamide
N

\ ﬂ\ 3-[1-(2-Diethylamino-ethyl)-2-propylamino-1H-
3 OH

N AN - .
HN_</ jl\/j/\/ i benzoimidazol-5-yl]-N-hydroxy-acrylamide



N HN 4 WO 2007/030080 PCT/ SG2006/ 000217 193
3-(1-{2-[(2, 2-Di net hyl - propyl ) - propyl -am no]- q OH
wethlogeako H- benzoi m dazol - 5-yl ) - N- hydr oxy </ N PCK/SG2006/000217
acrylamde 3-{1-[2-(3,3-D ngghyl -butyl am
ino)-ethyl]-2-ethyl- OH~ | fig 1

H benzoi m dazol - %-yl }- N hyzjmmdfmwmam de /\N

/
O 3-( ,1- 3. 3-Di hyl ;. L - N
N, OH &t 2 pr opyﬁlp@‘t ﬁ"%{’wﬁ g@)g% rEﬁ)é%hnﬂlill H N
hydr o #ylamide NO SerIEO[d]lmldazol5yl)acry|am'd
-{2-[(3,3-Dinethyl -butyl)-(2,2,2-trifluoro NI N OH
et hyl )Nam no] - et hyl } - 1H benzoi m dazol -5-yl)-N- N
oxy acrylamde H3C NH3CF H3CF O

3-(1-{2>Butyl -(2, 2,2-trifluoro- ethyl) amino] <N I

N-CH ethyl } -1 H benzoim dazol )

acryl ani de r< NI, @‘é" i?fproﬂ 'rﬁ%’t %ﬁ’t@dtwcm

conpos et i ng a ccbammﬂudameqw -ngireg-aaryiamide
cl gl to 40 and a pharmaceutically acceptable

d| I uen exci pient or carrier. WO 2007/ 030080
06/ 000217 194

¥ N-Hydroxy-3-{1 -[2-(isopropyl-pentyl-amino)-
</N:©/\/[kg/ > ethyl]-1H-benzoimidazol-5-yl}-acrylamide
N

3-[2-(5-Cyano-penty!)-1 -(2-diethylamino-ethyl)-
/\)J\ 1H-benzoimidazol-5-y1]-N-hydroxy-acrylamide
= 2 N

i 3-(1 -{2-[(3,3-Dimethyl-butyl)-ethyl-amino]-ethyl}-
</N :@A)LN/OH 1H-benzoimidazol-5-y1)-N-hydroxy-acrylamide
N

f 3-{1-[2-(Ethyl-propyl-amino)-ethyl]-1H-

Vi SN N/OH benzoimidazol-5-yl}-N-hydroxy-acrylamide

NH




42, Use of a conpound according to any one of clains |

to 40 in the preparation of a nedicanment for the
woneeiosersd of a di sorder caused by, associ at edPGISE2@6/000217

acconpani ed by disruptions okgcell proliferation

and/ or angi ogenesis. 5 43. A use according to claim42

wherein the d sor derI S a4rgH9djmi3e3m - MRolop Rl eiethyl-dehtyl)-
cording-f'o claim er.e
| s cancer. 45. A& aegygn'éi_{ %eé'z{)lg' J@F%\'%ﬁﬁfrﬁam'de

wher/ei n”t he cancer is colon cancer, prostate cancer,
10 hepat oma and ovari an cancer. 46. A nethod of

nment of a disorder caused by, associated with or
g?iam ed by disruptions of cell proliferation

and/ angi ogenesis in a patient the nmethod incl uding
adm ni éﬂpatl on of a therapeutically effect | ve anount
of a conpound accoyding to_any one ains 1t
40 to the patieqt.] 47, A - h'd&d@é)éér(?j'ﬁ%@sotpff’pé‘\(‘bﬂﬁi 46
wher ei n <I/ sorden”is a tEluokdtue)aining et )Sie-izo[ dJiriBazol-
A net hod, ding to Cla'§n|a \rQéherelnthe di sorder is
cancer. 20 49. A nethod acc%? Sii é"?o cl ai m 48 wherein
t hex, gnce; is selected fromthe group consisting of
c6l on cariser, prostate cancer, hepatoma and ovarian
cancer. 50//Use of a conpound according to any one of

chaims 1 to 40 or fa phar rras:gt(taimmbthylaﬁm@M@uﬁidHy@;ﬂopyi) 2-

gi. Avdle r| g %zt gl anﬁﬁéyé%" Zﬁg’eﬁz"ﬂfﬁgaﬁ% ﬁl\}Ideroxy-

deacetyl/ase”activity is hiaingemeidedeacetyl ase activity.
30 52. A\yse according to claimb50 wherein the

deacetyl @se activity is class | histone deacetylase
activity~n53. A use according to claimb51 or 52

wherei n the histone deacetylase is HDAC1. 35 54. A

nmet hod of treatnent of a di-§eiRdBthykieayl-apdim)ethvi]r2enttey-1H-

by the#W&gf hi St@ﬂ%m RRSALYy Lfﬁ-%g{irgyaé?ﬁédwﬁgt

i nclu m ni stration erape
ef fectfve anount of a conpound accordlng to any one
aims 1 to 40 to the patient. WO 2007/ 030080

Pj?ﬂ &2006/ 000217 195 55. A nmethod according to claim
wﬁerein the disorder is selected fromthe group

consisting of Proliferative disorders (e.g. cancer);

Neur odegener ative di seases including Huntington's

Di seasp Pol ygl ut am ne di seases, Parkinson's D sease,

Al zheimer's 5 D sease, Sei [
degener at i an, odr essi ve éuwéznurgf&h?tawoge%q'or si on
dystloni/a; snodi cMorti c@fllllqr@“ﬁhﬂ 1&1*5/@(‘?%%43@' 5-yl}-N-

Fam]l i r, Glotes depgox Q,glry%m,& syndr one,
Diff;@ Lewy body di sease, 'Pick's di sease,

I ntracerebral haenorrhage Primary

!
;




| ateral sclerosis, Spinal muscul ar atrophy,
Anyotrophic |l ateral sclerosis, Hypertrophic
wonov@vmsodasbi al pol yneur opat hy, Retinitis pi gmenPassG2006/000217
Hereditary optic atrophy, Hengditary 10 spastic
par apl egi a, Pr ogr essi ve ataxia and Shy- Drager
syndrone; Met ab i ¢ di sease@-[2-(ERy1uekyngmippethi]-2-

di abet g5, ~{ tt've Di ses e inc
Gr‘a‘Eeéma be- olfat ed naiﬁfg'i""b"g*aéiﬁ‘f’sﬁ gﬂ'daZOI'ggf'} p;
nyopi c/"degéner at i on, Rubedydroxghayievite, |nterstiti al
ker 7rt/i’/t is, Diabetic retinopathy, Peter's anonaly,
r etk nal degener ation, Cellophane Retinopathy; Cogan's
pophy; Corneal Dystrophy; Iris Neovascul arization
15 (Rubeosis); Neovascul arization of the Cornea;
Reti nppathy of Prematurity; Mcular Edema; Macul ar
Hol e; cul ar Pucker; Marginal Blepharitis, Mopia,
nonmal i gnant growth of the conjunctiva; |nflammtory
di seases and/or [ mmune sys(E)aM‘d(2s(drbdtyla91|nQ)¢tbyl)j&pwgyl -1H-
Rheurmay Bhriti S (RA), be%[ﬁméﬂafégll? NLhyAFb\k%Uryllﬁmde
chronis, ritis, Gaft versus sease
Psoriagi s, Asthma, Spondyl oart hropat hy, Crohn' s
Di\s;?\(s)g, i nflammatory 20 bowel disease, Colitis
, Alcoholic hepatitis, D abetes, Sjoegrens's
syndrone, Miltiple Sclerosis, Ankylosing spondylitis,
Menbranous gl onmer ul opat hy, Di scogenic pain, Systemc
Lupus Er )/t hemat osus, allergic contact dermatitis;
Di sease i nvol vi ngf angi oge:n[aS(izs)udrbmllamdhmgthszla%mla&i@nzoimidazol-
psori asi evRtQi c+ ar t i.cal
di sor 5 ncl udi n’fg bi pol a¥']t'g'%¥(g8 eac% |%zophr eni a,
depr esyi nd denentia; Cardi ovascul ar 25 D seases
| ncluding Heart failure, restenosis, cardiac
pertr phy and arteriosclerosis; Fibrotic diseases

|ncI ng liver fibrosis, lung fibrosis, cystic
f|br03|§ and angloflbrona I nfecti ous di seases

i ncl udi g Fungal infections such as Candi da Al bi cans,
Bacteri a i nfections, i, nfect) , Su as

Her pes Si npl ex Pr ot oc,zoal bi‘?/%r%)f'g'&t?ﬂisﬂerﬁ’pg‘gS'Wéaluyﬁmétyl)'
Lei sh m i oW, Tr ypamms]aml}m-uwizoihﬁﬁaecltﬁ -yhacrylamide
Toxop and COCCIdIOSIS and 30 Haemat opoi etic

di sordefs including thal assem a, anem a and sickle

cell anewia. 56. A nmethod for inhibiting cel

pr ixep@tion i ncluding adm nistration of an effective
anbunt of conpound according to any one of clains 1
to 40. 3 A mat hod of % e{@ e{ é)lmeﬂ%y‘labutgl m&thl){kammo]-

neur ode ene atl\(e lQl sQr der

admi ni s avt her ap%hul}r‘d‘&bder}zoe‘f“ﬂa?@t $~v'é;*NdeUPP1Y-
of a compoupd according to,Amymigee of clains 1 to 40
to the ﬁgati ent. WD 2007/030080 PCT/ SG2006/ 000217 196
58, A ma‘yhod according to claim57 wherein the
nedyodegenerative disorder is Huntington's Disease. 5

59. A nethod of treatnent §Qe@q2'ﬂtmyl%mtnqﬁ{t¢{yl }W%ggfﬁél}m-

and/ or i e s em o.di sor
adm ni s t| aMt her apeanedimidarg-SefFidyroe-aandamide
of a N

20



conmpound according to any one of clainms 1 to 40 to the
patient. 60. A nethod according to claimb59 wherein
woheo7iosbdsammat ory di sease and/ or 10 i Mmune Sy®BCES$G2006/000217
di sorder is rheumatoid arthrisiis. 61. A nethod
according to claim59 wherein the inflammatory disease
and/or inmmune gystem di s@den-(2- -@ig§,8dimatiayihutydiggrino)ethyl)-
eryt hepatc 5,62. A g, IBQHLOE{] nﬁcfa@@ltff-rﬁ - h%ro@jacrylamlde
degené€r a s eye dlsease in-a ent |nc udi ng
adm ni Stration of a therapeutlcally ef fective anmount
of a cenpound according to any one of clains 1 to 40
aﬁL%h patlent 63. A nmethod according to claim 62
erein the degenerative eye disease is 20 selected
frontth oup consisting of macul ar degeneration

retinal generatlon and gIaucona 64. The 81
compound accordilng to anyﬂ@ﬁe1dﬁ(@ﬁ8Wﬁﬂa@mPF”W i the

/rf‘éd| c ampBhzofdimidabe-4-yiprhhernkyaofylamide
65. A Use according to claim64 wherein the

mal i g
B- ceHt

anc es are selected froma group consisting of
nphoma, T-cell |ynphoma and | eukem a. 30 67.
acc ding to claim 64 wherein the cancer is a

A use
solid tunor. 68. A use accgﬁqbggs ﬁnagﬂ%mggznwﬂ%m@pm+

the solid tunor is select consi St ng
eas ‘ ei'\,N/IO Ung cartesroimigezai-Saf-NByf@ry-acrylamide
cancer "head and neck cancer, renal cancer,
ga c~Ctancer, colon cancer, pancreatic cancer and
brain cancer. 35 69. A use according to claim64
whexrein the cancer is selected fromthe group
copsi sting of colon cancer, prostate cancer, hepatoma
and 'gvari an cancer. WD 2007/ 030080 PCT/ S&006/ 000217
197 28. A nethod of treatnent of a proliferative
di sor in patient including adm nistration of a
therapeutically effective anobunt of a conpound
according to @mny one of clgiHyEroky-Bg1-[A0ndtiyl-pérg-4-enyl-amino)-
pat e > L Use of a cong Eﬂg anz%%?éz%%k@ a%mAee
¥ ﬁ PSR o di

1 to™0 in the p cament

forvthe”treatment of a proliferative disorder. 72. A
nedhod of treatnment of cancer in patient including
adnunlstratlon of a 10 therapeutically effective

a t of a conpound according to any one of clains |
to 40 to the patient.

llo\ 3-(1-{2-[(3,3-Dimethyl-butyl)-propyl-amino}-
<?::[:::T/Q§L/ v ethyl}-1H-benzoimidazol-5-yl)-N-hydroxy-
NS acrylamide



73. A nethod according to claim 72 wherein the cancer

is a hematol ogic malignancy. 74. A nethod according
woaoalaoosp 79 wherei n t he hemat ol ogi ¢ mal i gnancycirsG2006/000217

selected fromthe group conspsting of B-cel

| ynrphoma, T-cell |ynphoma and | eukemia. 15 75. A

met hod accordi ndj t o cl ai m3/2-(sddmethylarhine-2c2adimethygopyl)-2-

sol i dy A_fret hod

vvlg sol i d¥tunor i sﬁégﬁgﬁ%@mﬁ%eﬁ%@h%%? SL}H N
consi sTimg of breast cancewdrokypgyleaisieer, ovari an
cancey,  prostate cancer, head and neck cancer, renal
cancer/~.gastri c cancer, colon cancer, pancreatic
cancer and brain cancer. 20 77. A mst hod according to

claim 72 wherein the cancer is selected fromthe group
consi sting of cofon cancer

T R T e A G

 formila | as RIGM- h'é@enwrelﬂawrﬁyl} NoBydyoxy-

R2 2 31 1 4 ZydBpdRdide N Y R Fornmula 1
whereiR, Rl, R2, R3, R4, X, Y and Z are as defined in
claiml, the nmethod including 30 (a) providing a
conpoun of the formula (Al): WD 2007/ 030080
PCT/ SGQ@06/ 000217 198 X O 2N COH Z LY (A)
wher ei n Y and Z are as defined in claiml and L is

ooy et of R I P G o

dimethyl-propyl)-1H-benzoimidazol-5-yl]-N-

~_

S hydroxy-acrylamide

i 3-[1-{2-[Bis-(3,3-dimethyl-butyl)-amino]-ethyi}-2-
N N o .
7<_<’ :©/\/U\N (2,2-dimethyl-propyl)-1H-benzoimidazol-5-yl}-N-

S hydroxy-acrylamide

0 3-{1-[2-(2,2-Dimethyl-propylamino)-ethyl]-1H-
N OH
</N U\/“\H/ benzoimidazol-5-yl}-N-hydroxy-acrylamide
N



Z L ~\ Y (A2) wherein X, Y and Z are as defined in
claiml1l, Lis a leaving group and P is a carboxyl 10
wonoet7astasmg group, (c) displacing the | eavi ng gCcos8p2006/000217
with an amine of formula R N to produce a conpound
of the formula: XO N OP Z R N-\Y 15 H (A3)
wherein X, Y, 2 are as ded-{(ngd(@ nDimeaitiirpropylRpropy-agynol-
i i P Leor a p I ; £ raxpd P
o1 2o 8t et i ng. SPUEE S P Tt PR EP RS
he conpound to #aylemige functionalise RL (e)
redu€ing the nitro group; (f) reacting the reduced
produgt with a conmpound of forrmula RRCO2H or a
co nd of 25 fornmula R2CHO and cyclising the
pngggi\thus produced to produce a conmpound of the
fo '8 (A4): WD 2007/030080 PCT/ S&006/ 000217 199 X

OO0OPI: 3-<N, 7] z-{1-fz-(\z,s-lpq'n(emybutm@pw@}-ﬂhw,-z-?t,hyl-
Z are g ved N ¢l ai My l.peRyoifiadzdRe-yiNehpRogichyietide
in ct3 or protected forns thereof, and Pis a
carboxyl protecting group 5 (g) converting the

compou to a conmpound of forrmula |I; wherein (d) can
be carrjed out after any one of (c) (e) or (f) and
funthher wherein (e) and (f)

0 3-(1—{2-[(3,3-Dimethy|—butyl)-methyl-amino]-

’\__</N:©/\/tL -OH ethyl}-2-propyl-1H-benzoimidazol-5-y1)-N-
N hydroxy-acrylamide

Iz

0 3-(1 -{2-[(3,3-Dimethyl—buty|)—(2,2,2-trifluoro-

</N WQDH ethyl)-amino]-ethyl}-1 H-benzoimidazol-5-y1)-N-
N hydroxy-acrylamide

0 3-(1 -{2-[Butyl-(2,2,2-trif|uoro-ethyl)-amino]-

<}'W u’OH ethyl}-1H-benzoimidazol-5-y1)-N-hydroxy-
}‘1 acrylamide

41. A pharmaceutical composition including a compound according to any one of

claims 1 to 40 and a pharmaceutically acceptable diluent, excipient or carrier.
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can be carried out sequentially or sinmultaneously. 10
79. A nethod of synthesis of conpounds of formula | as

wdeboaason claiml X /R3 N ~N R2--(2 31 | PBCY/s¢266/000217

Z-R4'Y Rl Formula | 15 whergin R, R2, R3, R4, X Y
and Z are as defined in claim1, the nethod including:
(49. pr ovigbfaoripoatdieiaydmg @ ariyhﬂnefo@ Elaisal toBD)in tHe prepdration of a

amgdlcé%m%\ézor;%fgeatreaﬁm gf2 a dl% 21% b%a %rbb“?)ég?s%ateﬁ%ntho %@ﬁglggmed by
t disnuptions iobeeliwirelferation apg/e omlcmeet*s;s substituted
ol efination agent to produce a conpound of fornula
(B2) 25 WD 2007/030080 PCT/ SG2006/ 000217 200 X O, OP
32\ ,ﬁzs%rm:co[dn]g tg claim 4whe(rg2)the Jippedesiisa Q’j_)lnfef_ggve g{sorder
and Y, Z are as defined in claim1, and Pis Hor a
CRY boxy’J\ rote

uSe acco%rlngqg claim 43 wherein the proliferative disorder is cancer.

45, A use according to claim 44 wherein the cancer is colon cancer, prostate cancer,
hepatoma and ovarian cancer.

46. 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
administration of a therapeutically effective amount of a compound according to any one
of claims 1 to 40 to the patient.

47. A method according to claim 46 wherein the disorder is a proliferative disorder.
48. A method according to claim 46 wherein the disorder is cancer.
49. A method according to claim 48 wherein the cancer is selected from the group

consisting of colon cancer, prostate cancer, hepatoma and ovarian cancer.

50. Use of a compound according to any one of claims 1 to 40 or a pharmaceutical

composition according to claim 41 to modify deacetylase activity.

51. A use according to claim 50 wherein the deacetylase activity is histone

deacetylase activity.

52, A use according to claim 50 wherein the deacetylase activity is class | histone
deacetylase activity.

53. A use according to claim 51 or 52 wherein the histone deacetylase is HDAC1.
54. A method of treatment of a disorder that can be treated by the inhibition of

histone deacetylase in a patient including administration of a therapeutically effective
amount of a compound according to any one of claims 1 to 40 to the patient.



group 5 (c) converting the conpound to a conpound of
formula I. 80. A nethod according to claim79 wherein

woayoisedsades: (al) providing a conpound of tRET/SG2006/000217
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formula (B3): 10 O X 2N\ \1¢g9PC LY (B3) wherein X
and Y are as defined in claiml1, L is a |eaving group
and P is a carboxyl protecting group, 15 (a2)

di %E'!Zaf A ng?t@%ﬁ%cggr Ynlg gﬁ%{ﬁgﬁ) ww?rte{}n AL o3 a&ﬁunfe 13%%@55%5 %mq&e group
OednsEing BLPiliferaive 2iBordBes) (e\gh eanser); Netandbgvnwevem;seases including
dﬁﬁhtﬂﬁg)n'sn [Silsé"dsg‘ bolﬁktéﬁm@sdg&fsbé‘ed’a‘rl@né&h'@' Biskal¥, Alzheimer's

protected form_thereof IS a carbox
p Piseat& .Sr?gzug‘%% §H a{"é@fa'o‘i?@?'?fﬁ%ilol"y PrOgERSeivVR, @UPWB”WEMT”S'O”
t dysteHid, h®fashsbict toajalid 9ad skindsis( Fniliae tembngGifldiede la Tourette

nl ; RlY ngeaﬁ’%ﬁ?a\f?\ﬁ)ég?d& use%geS |Cg§-l%stseas Oq)ﬁ!aggrg r}?g%aﬁﬁg)]r'rg?ge Primary

flatefall scleROBEPSHioal muscolap etiorhy o Amybloenhid teRAGHBresisl Hypertrophic

C )ﬁ@ér%tﬁl%p Qolgltﬂé?:rdﬁfaggJ ‘ﬁe’uﬁ'ﬂé‘ Sp é?ﬁdé% e q—le?&:litglryogﬂﬁﬁe atfophy, Hereditary
spastlc paraplegia, Progresswe ataX|a and Shy—Drager syndrome; Metabolic diseases
including Type 2 diabetes; Degenerative Diseases of the Eye including Glaucoma, Age-
related macular degeneration, macular myopic degeneration, Rubeotic glaucoma,
Interstitial  keratitis, Diabetic retinopathy, Peter's anomaly, retinal degeneration,
Cellophane Retinopathy; Cogan's Dystrophy; Corneal Dystrophy; Iris Neovascularization
(Rubeosis); Neovascularization of the Cornea; Retinopathy of Prematurity; Macular
Edema; Macular Hole; Macular Pucker; Marginal Blepharitis, Myopia, nonmalignant
growth of the conjunctiva; Inflammatory diseases and/or Immune system disorders
including Rheumatoid Arthritis (RA), Osteoarthritis, Juvenile chronic arthritis, Graft versus
Host disease, Psoriasis, Asthma, ,Spondyloarthropathy, Crohn's Disease, inflammatory
bowel disease, Colitis Ulcerosa, Alcoholic hepatitis, Diabetes, Sjoegrens’s syndrome,
Multiple Sclerosis, Ankylosing spondylitis, Membranous glomerulopathy, Discogenic pain,
Systemic Lupus Erythematosus, allergic contact dermatitis; Disease involving
angiogenesis including cancer, psoriasis, rheumatoid arthritis; Psychological disorders
including bipolar disease, schizophrenia, depression and dementia; Cardiovascular
Diseases including Heart failure, restenosis, cardiac hypertrophy and arteriosclerosis;
Fibrotic diseases including liver fibrosis, lung fibrosis, cystic fibrosis and angiofibroma;
Infectious diseases including Fungal infections, such as Candida Albicans, Bacterial
infections, Viral infections, such as Herpes Simplex, Protozoal infections, such as Malaria,
Leishmania infection, Trypanosoma brucei infection, Toxoplasmosis and coccidiosis and
Haematopoietic disorders including thalassemia, anemia and sickle cell anemia.

56. A method for inhibiting cell proliferation including administration of an effective
amount of a compound according to any one of claims 1 to 40.

57. A method of treatment of a neurodegenerative disorder in a patient including
administration of a therapeutically effective amount of a compound according to any one
of claims 1 to 40 to the patient.
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61. A method according to claim 59 wherein the inflammatory disease and/or
immune system disorder is systemic lupus erythematosus.

62. A method of treatment of a degenerative eye disease in a patient including
administration of a therapeutically effective amount of a compound according to any one
of claims 1 to 40 to the patient.

63. A method according to claim 62 wherein the degenerative eye disease is
selected from the group consisting of macular degeneration, retinal degeneration and
glaucoma.

64. The use of a compound according to any one of claims 1 to 40 in the manufacture
of a medicament for the treatment of cancer.

65. A use according to claim 64 wherein the cancer is a hematologic malignancy.

66. A use according to claim 65 wherein the hematologic malignancies are selected

from a group consisting of B-cell lymphoma, T-cell lymphoma ‘and leukemia.

67. A use according to claim 64 wherein the cancer is a solid tumor.

68. A use according to claim 67 wherein the solid tumor is selected from the group
consisting of breast cancer, lung cancer, ovarian cancer, prostate cancer, head and neck
cancer, renal cancer, gastric cancer, colon cancer, pancreatic cancer and brain cancer.

69. A use according to claim 64 wherein the cancer is selected from the group
consisting of colon cancer, prostate cancer, hepatoma and ovarian cancer.
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73. A method according to claim 72 wherein the cancer is a hematologic malignancy.

74. A method according to claim 79 wherein the hematologic malignancy is selected
from the group consisting of B-cell lymphoma, T-cell lymphoma and leukemia.

15 75. A method according to claim 72 wherein the cancer is a solid tumor.

76. A method according to claim 75 wherein the solid tumor is selected from the group
consisting of breast cancer, lung cancer, ovarian cancer, prostate cancer, head and neck
cancer, renal cancer, gastric cancer, colon cancer, pancreatic cancer and brain cancer.

20
77. A method according to claim 72 wherein the cancer is selected from the group
consisting of colon cancer, prostate cancer, hepatoma and ovarian cancer.
78. A method of synthesis of compounds of formula | as defined in claim 1

25

Formula |

wherein R', R?, R%, R*, X, Y and Z are as defined in claim 1, the method including
30  (a) providing a compound of the formula (A1):
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or simultaneously. 10 83. A n®Bhod according to any
one of clainms 78 to 82 wherein Zis -CH=CH, and is
attached at ring position 5¢ 84. O&er(e;t hod according to
any one of clains 78 3 rei dyY=H 15
85. A nethod accordi ngzto of Clains 78 to 84
wherein R is selected fr He “group consisting of:
- (CR20R21) 2- NR26R27  2- %T%; -(CR2 R23 )2-NR
26 20 - (CR24R25) 2_NR26R27;

- (CR20R21) - ( CR22R23) - NR26R27: (A1) ( CR20

RUhEAceR2 AR k) 2 MB26 R2flhed in (IGIMRRAndA28)e- 1éQifgto 25 ) - NR
26 R27. -(CR20 R21)3-N R26R27; 25

- (CR22R23) 3- NR26R27; 3- N R26 R27; -(C R24 R25 33- NR
2 6b)-pr@RADg R IpPoXIRPRIRAS proMmeEGReompoLnpthRfoprpula (A2):

) 2- (CR24R25) - NR26R27 - (CR20R21) - (C R22R23) 2- NR26R27
30 - (CR22R23) 2- (CR24R25) - NR26R27; 2- N R26 R27 -(C
R20 R21)-(C R24 R25 )2-NR 2% Q

-(CR22R23) - (CR24R25) 2 6 2 OR21)-(C
Rgzm)-@gm-@%%w )-
- /\Y
(A2)

wherein X, Y and Z are as defined in claim 1, L is a leaving group and P° is a carboxyl

protecting group,

(c) displacing the leaving group with an amine of formula R'NH, to produce a compound

of the formula:

(A3)
wherein X, Y, Z are as defined in claim 1, R! is as defined in claim 1 or a protected form

thereof, and P° is a carboxyl protecting group
(d) optionally reacting the compound to further functionalise R’
(e) reducing the nitro group;

(f) reacting the reduced product with a compound of formula R®CO,H or a compound of
formula R2CHO and cyclising the product thus produced to produce a compound of the
formula (A4):
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R2 _</2 3156 ZORI R0 YIPR22 R21 R23 R26-- R27

5 87. A nethod according to any one of clains 78 to 86

wherein the conpound preduced“Qas the fornula: X O R3

NN ~ R 346 Z R0 ) DPR22 R21 R24 R23
R28 /-R2s R27 1% </aﬁ_
6
N \J
N
(A4)

wherein X, Y, Z are as defined in claim 1, R! and R? are as defined in claim 1 or protected
forms thereof, and P° is a carboxyl protecting group

5
(g) converting the compound to a compound of formula [;
wherein (d) can be carried out after any one of (c) () or (f) and further wherein (e) and (f)
can be carried out sequentially or simultaneously.
10 ‘

79. A method of synthesis of compounds of formula | as defined in claim 1

Formula |
15

wherein R, R%, R, R, X, Y and Z are as defined in claim 1, the method including:

(a) providing an aldehyde of the formula (B1)
H
)
N AN 0
R2—</2 SI‘EA

N 20

l Y

R1

20 (B1)

wherein R', R2% X, and Y are as defined in claim 1,

(b) subjecting the aldehyde to reaction with an appropriately substituted olefination agent
to produce a compound of formula (B2)
25
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wherein R, R%, X, and Y, Z are as defined in claim 1, and P° is H or a carboxyl protecting
group

(c) converting the compound to a compound of formula I.

80. A method according to claim 79 wherein (a) includes:

(a1) providing a compound of the formula (B3):

o}
X
L- /\Y
(B3)

wherein X and Y are as defined in claim 1, L is a leaving group and P° is a carboxyl
protecting group,

(a2) displacing the leaving group with an amine of formula R'NH, to produce a compound
of the formula (B4):

O
X
OzN:ﬁ/\ OP°¢
1 ~
R'NH /\Y
(B4)

wherein X and Y are as defined in claim 1, R' is as defined in claim 1 or a protected form
thereof, and P° is a carboxyl protecting group

(a3) optionally reacting the compound to further functionalise R

(a4) reducing the nitro group;
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(a5) reacting the reduced product with a compound of formula R2CO;H or a compound of
formula R?CHO and cyclising the product thus produced to produce a compound of the
formula (B5):

0
A
N A c
5 OP
RL*é{]:Z;rJ\
N A
/ Y
R1

5 (B5)
wherein X and Y are as defined in claim 1, R' and R* are as defined in claim 1 or
protected forms thereof, and P° is a carboxyl protecting group

(a6) converting the protected carboxy! group to the corresponding aldehy de;

10
wherein (a3) can be carried out after any one of (a2), (a4), (a5) or (a6) and further wherein
(a4) and (a5) may be carried out sequentially or simultaneously.
81. A method of synthesis of compounds of formula | as defined in claim 1

15

x\ Q R3
N—N > N
Re—G | g2 oK
N S
/ Y
R1
Formula |

wherein R, R?, R?, R*, X, Y and Z are as defined in claim 1, the method including:

20  (a) providing a compound of the formula (C1)

X
N\
]
N 2
/ Y
R1
(c1)

wherein-X and Y are as defined in claim 1, R' and R? are as defined in claim 1 or
protected forms thereof, and L' is a leaving group
25

(b) converting the compound in (a) to a compound of formula (C2);
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X 0]
N >—OP°
N~ 2K
/ Y
R‘I
(C2)

wherein X, Y and Z are as defined in claim 1, R' and R? are as defined in claim 1 or
5  protected forms thereof, and P° is H or a carboxyl protecting group

(c) converting the compound to a compound of formula I;
82. A method according to claim 81 wherein (a) includes:

10

(a1) providing a compound of the formula (C3):

X
OZNI\_U
L /\Y
(C3)

15 wherein X and Y are as defined in claim 1 and L and L' are leaving groups,

(a2) displacing the leaving group (L) with an amine of formula R'NH, to produce a
compound of the formula (C4):

20
)
O;N
INTNEK
R N Y
(C4)
wherein X, and Y, are as defined in claim 1, R is as defined in claim 1 or a protected form
thereof, and L' is a leaving group;
25

(a3) optionally reacting the compound to further functionalise R’
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(a4) reducing the nitro group;

(a5) reacting the reduced product with a compound of formula R*CO,H or a compound of
formula R*CHO and cyclising the product thus produced to produce a compound of the
formula (C1):

X
N
e
N S
/ Y
R1
(C1)

wherein (a3) can be carried out after any one of (a2), (a4) or (a5) and further wherein (a4)

and (a5) may be carried out sequentially or simultaneously.

83. A method according to any one of claims 78 to 82 wherein Z is -CH=CH-, and is

attached at ring position 5.
84. A method according to any one of claims 78 to 83 wherein X and Y = H.

85. A method according to any one of claims 78 to 84 wherein R' is selected from

the group consisting of:
(CR®R?"),-NR?*R?;
-(CR22R23)2-NR26R27;
-(CR24R25)2-NR26R27;
-(CR®R¥)-(CR®ZR®)-NR*R?";
_(CR20R21)(CR24R25)_NR26R27;
-(CR22R23)-(CR24R25)-NR26R27.
-(CR2°R21)3-NR26R27;
-(CR22R23)3-NR26R27;
-(CR24R25)3-NR26R27;
-(CR2°R21)2-(CR22R23)-NR26R27;
-(CR2°R21)2-(CR24R25)-NR26R27;
-(CR2°R21)-(CR22R23)2-NR26R27;
-(CR22Rza)z-(CR24R25)-NR26R27;
-(CR2°R21 )-(CR24R25)2-NR26R27;
-(CRZR®)-(CR*R?),-NR*®R?"; and
-(CR®R?! )-(CR22R23)-(CR24R25)-NR26R27.
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86. A method according to any one of claims 78 to 85 wherein the compound

produced has the formula:

R3
X
R2—<2 j/\/ o—R*
Y
;1>g<R22
3
RZG/N\ RE

R27

87. A method according to any one of claims 78 to 86 wherein the compound

produced has the formula:

10



